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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HAa YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBareibHON mnporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHONM pabodeil mporpaMmbl BocniuTaHusi 1 Konuenuuu
npenoaBanus yueObHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepainuu,  peamu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIePKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIE0BATEILHOCTh U3YUCHUSI TEM U PA3/ICiiOB
y49eOHOTO TIpeaMeTa ¢ y4ETOM MEKIPEIMETHBIX W BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke maér MOpeAcTaBICHUE O LEJAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTUSA OOYYAIONIUXCS CpeJICTBAMHU
yuebHoro npeameta «dPusnka» Ha yriayOJIEHHOM YPOBHE.

Nzydenne kypca (QuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OoOy4JaronMMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx Hnpo(ecCHOHAIBHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIINATBLHOCTSIM.

B nporpamme 1o (QusNKe ONpEHeNsIoTCs IUTAHHUPYEMBIE PE3YJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHET0 OO0Iero o0pa3oBaHus: IMYHOCTHEIE,
MeTarnpeJMeTHbIe, NpenMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOydJaroIIuXCs, OCBOMBIIIHMX
nporpaMMmy 10 (HU3UKE Ha YPOBHE CcpeaHero oOIero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI 110 T0J1aM 00YUYCHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPYCCKYIO MHUITUATUBY YUHTEIICH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3alii  Pa3IMIHBIX METOJIUYECKHUX
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MOJXO/OB K TMpernojlaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHPOMbI, BBICTYyNas B
KauecTBe y4eOHOI0 MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype (U3HKH — CHCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBJIICHUM, HW3y4aeMbIX XHMHEH, Ouoyioruei,
dbusngeckoir reorpadueir u acTpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUiIO0 XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHHUS] HOBBIX MAaTEpHAIOB C 3aJaHHBIMM CBOMCTBaMHU. 3ydeHue
($U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywyaromierocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BHITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeiHEro oOLIero 00pa3oBaHUs MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE W
ToJIE.

Hoea cymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3uk ¢ pa3BUTHEM oOOWIeCTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoesa npuknaonon nanpaenennocmu. Kypc gusnku yriry0iaEHHOTO ypoBHs
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHATIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (U3UKE JOJDKHO OBITH MMOCTPOCHO HA
IOPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
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MPUHITUIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. [ns yrayOi€HHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHUYECKOrO0 SKCIIEPUMEHTA,
BKJTFOYAIOMIETO (PPOHTATBHBIE YUYCHHUYECKHE ONBITHI MPU WM3YYCHHH HOBOTO
Marepuaia, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuud (U3MYUECKOro TMpakTUKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 kiaccoB, 1ub0 mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
MPOBOJATCA B Mpolecce u3ydeHus paszzgena (tembl). [lpu stom mox paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B mporpamme 1o (QulMKe cHCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M TMPaKTHKyMa MpPEJCTAaBICHA CAWHBIM MepedHeM. Bwioop
TEMaTUKHU JJIS 3TUX BHUJIOB YYCHHUYECKUX IPAKTUYECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHMSI M OCHallleHus1 KabuHeta (u3uku. [Ipm stom obecneuynBaeTcs
OBJIAJICHNE OOYYaIOMHUMHCS YMEHHUSIMH IPOBOJUTH TMPSMBIE M KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENSETCA PEHICHUI0 PACYETHBIX W KAueCTBEHHBIX
3amad. [Ipyu 3TOM 119 pacUETHRIX 3aJa9 MPHOPUTETOM SIBIISIFOTCS 3a7a4dl C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOM MOJIENBIO, TO3BOJISIONINE MPUMEHSITh
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s KkayecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUs Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEKaHUs
(bu3nUecKuX SBJECHUN U MPOILIECCOB B OKPYXKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
(bU3UYEeCKOM MOJIEIH 711 CUTYAIlHH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIIyOJaEHHOTO
YpOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMme IO
bu3NKe YYECHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT W pabOT MpaKTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JleMoHCTpauoHHOe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH HM  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMme T0 (U3UKE KITIOUYEBBIX JAEMOHCTpAlMNA s
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UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpyIOBaHWE IS YYCHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHUS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHE UWHTEpPeca M CTPEMJICHUS OOydYalomMXCd K HAyYHOMY
W3YYECHHUIO TPUPOJbI, PA3BUTUEC UX HHTEIUIEKTyaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJE MO3HAHHS U (HOPMHUPOBAHUE
MCCJIEI0BATENHCKOrO OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMHpoBaHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3yuYeHHUS OCHOB
CTpOEHUS MaTepuU U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKHUX
3HAHUW U HayYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrmiei
npodeCCUOHAILHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKAa K
JanbHeieMy 00y4eHHUI0 B 3TOM HalpaBICHUH.

JlocTibkeHne 3TUX Iefield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B
npoluecce u3yyeHus Kypca Gu3NKN Ha ypOBHE CpeHEro 00111ero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAHUN 00 00MmUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsX,  BKJIOYas  MEXaHWKY,  MOJICKYJSIpHYHO  (U3HUKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMHUpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nYecKkuX SIBJICHUN B MPUPOJE W JUIsl MPUHITHS TPAKTUYECKUX DEIICHUN B
MOBCEJIHCBHOM XU3HU;

OCBOCHHME CIOCOOOB PEIICHMs] pa3IMYHBIX 337a4 C SBHO 3aJaHHOM
bu3nueckoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENLHOE CO3JaHue
bu3nYecKo MOJEeNH, aJeKBATHOW YCJIOBHSM 3ajladyd, B TOM YHCIE 3aJa4
WHXEHEPHOI0 XapaKkTepa,

MOHMMaHWe (U3UYECKUX OCHOB M MPUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOULYIO CPELY;
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OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO TUTAHUPOBAHUS M TIPOBENICHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  UHGOpMaInH,
OTIpeeNeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBHM [JI1 Pa3BUTHUS YMEHHH MPOEKTHO-MCCIIEIOBATEILCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: ydeOHoro mpeamera «®Pus3mka» Ha YpPOBHE CpPEAHETO OOIIETO
oOpa3oBaHusl BBIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
o0Opa3oBaHuUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUII.

Ha uzyuenue puzuku (yriyO0iaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 4acoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (Qu3MKe TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT ABJISETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBENCHMUST JTa0OPATOPHBIX pPabOT M OMBITOB C YyYETOM WHIAWBHIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.
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COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNIbHas HayKa o mpupoje. Hayunslii MeTos mo3HaHus u
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUM.

DKCIEPUMEHT U TEOpUs B Ipoliecce MOo3HaHus npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
HU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEJIWYMH  (a0coiroTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SIBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEpPJIOE TENO, HAealbHAasl KUIKOCTb, WACAIBHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPAHULBI €r0 MPUMEHUMOCTU. Pu3znueckas
TEOPHSL.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepenue cuibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MU
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi naboparopueit no ¢uszuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOMl TOYKHM, €ro MNPOEKUUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpOCTh (CpEmHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.
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CBoOonHoe majieHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaduKu.

KpuBosmHenHoe  nBuKeHue. J[BHKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[lenTpocTpeMuTeabHOe (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJHOE
YCKOPEHHUE MaTEpPUAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenbs cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUS.

CrocoObI UccIIeIOBaHUS IBHKEHUH.

MrocTpanys NpeaenbHOro Nepexoia U N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBMKeHUs Tena, OPOIIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH PHU ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUN, CKOPOCTEN IBMXKEHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit akcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpeHHsI MPU NPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBM)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH IIYTM OT BPEMEHU IIPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOPUN ).

N3yyenue fABMKEHHS Tenla, OpOIIEHHOrOo Topu3oHTaidbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM IPOMOPLUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETa U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBUXKEHUSA Tella MO OKPYXKHOCTH C MOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.
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HccnenoBanre 3aBUCUMOCTH TEepHOJia OOpalleHUsi KOHMYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuHepumanpHble cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
MIPUMEPHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3axkon HproToHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJCHTHOCTb T'PABUTALMOHHOW W
WHEPTHON MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTBHIO IUIAHETBI W OT reorpauueckol mupoTel. [[BuxkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbI Kemepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIECHUSA TNPU ABUKEHUU Tejla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Jasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MOALIMITHUKY,
JIBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienue qBukeHusl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX HLWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CUI C
IIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIBTATE B3aUMOCHCTBUS TEN.

N3mepenune mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.
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V3mepenune paBHOACHCTBYIOMICH CHII MPH JBM)KEHHUU OpyCKa 10 HAKJIOHHOMN
[JIOCKOCTH.

[TpoBepka THITOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHKEHHS Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 3aJIaHHOE PACCTOSIHUE OT €TI0 MAaCCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYT'OCTH, BO3HUKAMOIINX B NPYXHHE U
PE3UHOBOM 00paslie, OT UX AehopMaIiu.

V3ydyeHne OBHMIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYMHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHXKEHUS OpycKa 1O HAKIOHHOM MJIOCKOCTH C NMEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

N3ydeHne nBUKEHUS IPy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarenbHoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEINBHO OCU BpauieHud. llnedo cuisl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIA KpPaH, peIIETYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIll0BUSsI paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJd, HMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEMHOB M PACUET CUII YIIPYTOCTH.

W3ydeHne yCcTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

NMnynbsc MaTepuaibHON TOYKH, CUCTEMBI MaTepUaIbHbBIX TOYEK. LleHTp Macc
CUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMmeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.
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PaGoTta cunpl Ha MamoM M Ha KOHEUHOM mepeMenieHuu. [‘paduueckoe
MpEICTaBICHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOW JHEPTUY MATEPUAIBHOU TOUYKH.

[loTeHUMaIbHBIE W HENOTEHUUAJbHbIE CUJbl. lloTeHuManpHas >HEpPrus.
[ToTenmmanbHas 3Heprust ynpyro nedhopMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus Tejla B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO IIapa (BHYTpHU U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymm s MACAIBHOM >KUJKOCTH KakK CIIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTHYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHre MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIIEHUN PabOThI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W NOTCHLMAJIbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpTrUuy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKMuUKym.

N3mepeHne nMmysibea Teia o TOPMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU S3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paO0OTON CHIIBI
TPEHUsI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.
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Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ompITHOE oOocHOBaHme. Jluddysus. bpoyHoBckoe nBmWKeHHE. XapakTep
JBWKCHHS M B3aUMOJECWCTBUS 4YaCTHUIL[ BellecTBA. MoAenu CTpPOEHUs Ta3oB,
XKUJKOCTE M TBEPIBIX TeNl U OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uamepenus. I[llkama
temneparyp Llenscust.

Mopenbs uIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcomoTHas
temneparypa (mkaina temneparyp KenbBuna). 3akon [ansTona. M3ompoiieccrl B
UJeaJbHOM Tra3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeJICTaBICHUE N30IIPOLECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW SHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOW SHEPruei MoCTynaTeIbHOr0 TEMIOBOrO IBUKEHUS €€ YACTHII.

TexHuueckrue yCTpOWCTBA W TEXHOJOTHUYECKHE TMPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHHUs YaCTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3amuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us :xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopenu KpucTamIn4ecKuX peueTok.

HabGnrogenue u nccieqoBaHue N30IpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHEe MEXTy ropsUeil U X0JI0THOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
udpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mpoiecca.

N3ydenne nzobapHoro mnpoiecca.
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[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[[) cucrema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYCHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpoM3BOJIbHAs — peJlaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PABHOBECHIO.

Mopens wnaeanmbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpPAaBHEHMM:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTPAlUsl YacTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue 1isi BHyTPEHHEW SHEPTUUA OAHOATOMHOTO MJEAJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHamMuKe. Berancinenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONTPOBOHOCTbD, H3Ty4YCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUEe Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
ToruBa. Pacu€r kommuecTBa TEmIOTHI mpu Temonepenaye. I[lonsrtue o0
aauabaTHOM TIpoIiecce.

IlepBpiii  3ak0H TepMOAMHAMUKH. BHyTpeHHsis oHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpPMOJMHAMHUKHA [JI1 PABHOBECHBIX IIPOLIECCOB: 4YeEpe3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 0oJiee XO0JIOAHOTO Tella K 0ojiee HarpeTomy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX POLIECCOB.

[Tpunnune! aecTBus TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTtesneil. TemnoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEIbl.

TexHH4eckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOIWUIIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
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MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUsl OMOOPTaHUYECKOTO TOTUIUBA JIJIs
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Jlemoncmpayuu.

M3meHenue Temneparypsl pu aanadaTHdecKOM PacIIupEHUN.

Bo3nyuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KomnbroTepHble MO TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepenue yaenbHON TEMI0EMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOroO Mpouecca.

N3ydeHne B3aMMOCBA3UM DHEPIHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KUTICHUS AKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauusd. McmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tema. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTaiu3anusa. YJIeJbHAas TEIIoTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEpaoro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimmpeHue XKUIKOCTEH M TBEPIBIX Tell, 00bEMHOE U JTIMHEHWHOE
paciiipenue. AHTAapMOHM3M TEIUIOBBIX KOJeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3zoBbIX MEPEX0IaxX.

VYpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. KO3((UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie spienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.
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TexHuyecknue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TernmoBoe pacmpeHue.

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHHUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUS.

Mopnenu HEHBIOTOHOBCKOW KUJIKOCTH.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTALNIMYECKOTO BEIIECTBA.

Bunel negopmanuii.

Hab6monenune manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJIA.

N3ydeHne CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenne aOCONMIOTHOW BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NIOMEIICHHH.

N3mepenne ko3P puumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. JiekTpoauHamMukKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3alus Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIrO
3apsna.

B3aumoperiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyroHa.

Dnektpuueckoe noJie. Ero neicTBUe Ha 3IEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHeiid  3apsa. Jluawum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snexkTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH OIS U PA3HOCTH
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NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMT CyNepNO3UIIUN SAECKTPUUECKUX TTOJICH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOTo Mo 00béMy miapa. [losme paBHOMEpHO 3apsyKEHHOMN
OeCKkOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JnsnexTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locimenoBarenbHOe COETMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHIEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJEKTPOCTATUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB,
KOHJIeHcaTophbl, reHeparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIMII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Mopnens anekTpocratuyeckoro reaeparopa (Baun ae I'paada).

[IpoBOAHUKH B IEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3anuTa.

Y CTpOICTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM 1 IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaKmMuKym.

OueHka cui B3aUMOJICHCTBUS 3apSKEHHBIX TEIl.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsKEHHOTO KOHACHCATOPa B SHEPTHUIO
W3JIy4YCHUS CBETONO/A.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) pu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.
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HccnenoBanne paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannustil 31eKmMpuyecKuil mok.

Cuia toka. [locTosiHHBIN TOK.

YcioBust CymieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Harmpsoxenue U u DJ1C &.

3akod OMa J1sl ydacTKa MEIu.

DIIEKTPUYECKOE CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CECUYCHMUS.
VY 1es1bHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX ekTpruueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xoymns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pesucrope.

OJC u BHYTpEHHEE CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) 2JIGKTPUYECKOM Ienu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpgeHcaTtop B ienu noCTOSIHHOTO TOKA.

TexHHYeCcKre YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYUETUUK IJIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

N3Mepenue cuiibl TOKa U HAMPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA OT HANPSDKEHUS JJI1 PE3UCTOPA,
JIaMITbl HAaKaJIUBaHMS U CBETOIUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIAM MTOTIEPEYHOr0 CEUYECHUSI U MaTepHrala.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIIEHUS ITPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne IJC. KopoTkoe 3amMbIKaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJIEHUS.

Cnioco0bl coeTMHEHUsT UICTOYHUKOB Toka, JJ[C Gatapeil.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKY IMOJIOCAMM HMCTOYHHMKA TOKA
OT CHUJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanne CMEMIAHHOTO COEAUHEHUS PE3UCTOPOB.

N3MepeHnue yaeapHoro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HalpsKEHUS IS JIAMIIbI
HaKaJIUBaHMUSI.
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YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpeodax.

DJIEKTpUYECKasi  MPOBOJUMOCTDh  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
IIPOBOJMMOCTDh TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX TyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npuUMecHast MPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHIKOBbIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
OnekTponus. 3akoHbl Dapanes 11 ANEKTPOIIn3a.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUYecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UCTOp, (HOTOAMONA, CBETOAMOJ, TallbBaHUKA, pa@UHUPOBAHUE MEH,
BBITUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI 3JIeKkTponn3a Papanes.

HckpoBoii paspsa ¥ IPOBOAUMOCTD BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HaGmronenue aextposusza.

N3mepeHnne 3apsaa OJTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCUMOCTM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

Pu3nvecKuil NPAKTHKYM.
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Crioco0b! n3MepeHus: PU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEIUYHH.
O1eHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUUA  3aBUCHMOCTEU
(¢u3nyeCKUX BEIMYMH, NPOBEpPKA IPEAJIOKEHHBIX THIOTE3 (BBIOOp U3 pador,
ONKMCAaHHBIX B  TEMAaTHYECKUX  paslenax «YUEHHYECKHH  HKCIEPHUMEHT,
nabopaTtopHbie PabOTHI, TPAKTUKYM).

Me:knpeamMeTHbie CBSI3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnvie noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEM 0006 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (u3MvecKkas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE IPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelieHHWEe CUCTEMbl ypaBHEHUW. JluHelHas (QyHKIMS,
napaboa, runepoosua, ux rpaduku U cBoicTBa. TpuroHoMmerpudyeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX IPOEKLUK Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Bbuonozcusa: mexanuieckoe NBWKEHHUE B KUBOUM mpupoae, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl,
yTHIH3auuss OWMOOPraHMYECKOTr0 TOIUIMBA JJisi  BBIPAOOTKH «TEIJIOBOI» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOECHUE aTOMOB W MOJIEKY,
MOJIb BEIIECTBA, MOJIApPHAs Macca, MOJYyYEeHUE HaHOMATEpHUAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TeJl, KUAKOCTEH M ra3oB, KUIKUE KPUCTAIIIbI, JIEKTPUUECKHUE
CBOMCTBA METAJUIOB, AIEKTPOJIUTUYECKAs JUCCOLMALUS, TaJIbBAHUKA, SJIEKTPOHHAs
MUKPOCKOIIHS.

T'eocpagpua: Bna>xxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUEe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
yu€T CyXOro M OKHAKOTO TpPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEWH, peméryarble KOHCTPYKILMHU), UCIOIb30BaHUE 3aKOHOB COXpaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHE), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM UHCIE€ HAHOMATepUajoB, U
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HaHOTCXHOJIOTHH, J3JICKTPOCTATHYCCKAA 3alluTa, 34a3CMJICHUC 3J'ICKTpOHpH60pOB,
ra3opaspsaaHbIC JIAMIIbI, ITIOJTYIIPOBOJIHHUKOBEIC HpI/I60pI>I, rajJilbBaHHKa.

11 KIIACC

Paznea 4. JaekTpoanHamMuka.

Tema 4. Maznumnmnoe noane.

B3auMojelicTBUE TIOCTOSAHHBIX MArHUTOB M TPOBOJHUKOB C TOKOM.
MarautHoe mone. BexkTop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopeniia, e€ HanpaBiae€HUE U MOYJIb. JIBHOKEHUE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuiibl Jlopenia.

MarunuTtHoe 1nosje B BemecTBe. @eppoMarHeTuKy, napa- u JuaMarHeTUKy.

TexHuYecKkre YCTPOMCTBA W TEXHOJOTMYECKUE IPOIECChl: MPUMEHEHUE

MTOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTENH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  MHAYKOWM ~ MarHATHOTO — IIOJISL  IOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaprtrHa 1MHUI MarHMTHOM MHIYKIIMHU IIOJISL JUIMHHOTO MPSIMOIO IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOT'O IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBue AByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue nBU>KEHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccenenoBanre MarHUTHOTO TTOJIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTUKOB.

HccnenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenne cuitbl AMriepa.

W3yyeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.
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SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEeKTOpa MAarHUTHOM
uHaykuuu. OJIC wuHAyKIMu. 3aKOH SJCKTPOMAarHUTHOM uHAYKuMu Dapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJie.

[TpaBuno Jlenua.

NupykTtuBHOCTh. KaTylllka WMHIYKTUBHOCTM B 1IE€NU IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHHYeCKHEe YCTPOMCTBA U TEXHOJOTHYECKHE IPOIECChl: MHAYKIIMOHHAS
1e4b, COJICHOW/I, 3aIlUTa OT JICKTPU3ALMHU TEJI IPU ABUKEHUN B MArHUTHOM I0JIE
3emun.

Jlemoncmpayuu.

HaOGmronenue siBjieHUsI 3JIEKTPOMArHUTHON MHIYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHIOYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHMTHOT'O MOTOKA.

[IpaBuiio Jlenna.

[Tanenrie MarHuTa B aJTlOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHHE CAaMOMHTYKITHH.

UccnenoBanne 3aBucumoctd IJIC caMOMHIYKIIMKM OT CKOPOCTH HM3MEHEHUS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue aBaeHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne HHAYKIIUM BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue sSIBICHUS CAMOWHIYKIIUM.

COopka MoJienu IEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cuctema. CBOOOIHBIC KOJICOAHHUS.

[Mapmonundeckue konebanusi. Kunemarndeckoe M JTUHAMHUYECKOE OIMMCAHUE.
DHepreTUYecKoe oNnucaHue (3aKOH COXPAHEHHsS] MEXaHW4eCcKO sHepruu). BoiBoj
JMHAMUYECKOT0 OMHUCAHUsI TapMOHUYECKUX KOJICOaHUN U3 UX IHEPTETHUECKOTO U
KMHEMaTHUYECKOIO OMMCAHMUS.

Amiutyaa u ¢aza xonebanuil. CBsi3b aMIUTUTYIbl KOJEOAHUI HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.
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[lepron m dactora kojeOanuid. [lepuon ManabiX CBOOOJHBIX KOJICOAHMIMA
MaTeMaTH4YeCKoro MasTHHKA. Ilepuos CBOOOJHBIX KOJEOAHUW MPY>KUHHOTO
MasTHHKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. Beinyxnennsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOMU.
ABTOKOJICOQHUS.

TexHn4eckre yCTpONMCTBA M TEXHOJOTMYECKUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anmch Koj1e0aTeIbHOTO IBHKCHHS.

HaOmronenre HE3aBUCUMOCTH TIeproia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aAMILTUTYJIbI.

HccnenoBanue 3aTyxaromux Kojie0aHuid U 3aBUCUMOCTH TIEpHO/1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne KojeOaHWW Tpy3a Ha MacCCHBHOM TIPY)KHHE C IIEJIBIO
dhopMupOBaHUs MPEICTABICHU 00 HICATBHOM MOJICIH MIPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPIUU NP KOJIEOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIA.

HaGnronenue pezonanca.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomeol, NPAKMUKYM.

N3mepenne mnepuona CBOOOJHBIX KOJICOAHMM HUTSHOTO W MPYKHHHOTO
MAasSITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJla B XOJI€ KoJeOaHu Ha yIIpyroM MojBece.

N3ydeHue NBUKEHUSI HUTSHOTO MasTHUKA.

[IpeoOpazoBaHue SHEPTHUU B IPYKUHHOM MasiTHUKE.

HccnenoBanre yObIBaHMS aMITUTY/IbI 3aTyXalOIINX KOJICOAHMIA.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHMIA.

Tema 2. dnekmpomacHummubsle KO1eOAHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeaabHoM KosebatenpbHOM KoHType. Dopmyma Tomcona. CBs3b aMIUIUTYIBI
3apsiia KOHASHCATOpA C aMIUIUTYI0M CUJIBI TOKa B K0JIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B UJICaIbHOM K0JIeOaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHnbie
AJICKTPOMArHUTHBIE KOJIeOaHus.

[lepemenHbiii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAUYCHWE CWJIbl TOKAa W HaINpsDKeHHS NpH pazindHou (opme
3aBUCUMOCTH MEPEMEHHOTO TOKAa OT BPEMEHH.
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CuHycoulalbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIIEHCATOp M KaTyIlIKa
WHIYKTUBHOCTH B LIEMH CUHYCOUJAIBHOTO MEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHU.

Wneanvueiii  Tpanchopmarop. IlpousBonacTBo, mepegadya u moTpebieHHe
ANEKTPUYECKOUN SJHEPTUH.

DKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE IIIEKTpo3Hepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B ITOBCEITHEBHOM )KU3HMU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUU JJIEKTponepeaay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTOp He3aTyXarOIIKX 3JEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIeKTPOMarHuTHOTO T€HEPaTopa.

BbIHyX/IeHHbIE CUHYCOUAIbHbIE KOJICOAHUSI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENU MEPEMEHHOIO
TOKA.

Pe3onanc npu MoOCIEIOBATEIIBHOM COCAUHEHUU PE3UCTOpPA, KAaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.

Mopens TMHUYN DIEKTPONIEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

Nzyuenue tpancpopmaropa.

HccenenoBanue MEPEMEHHOTO TOKA 4Yepe3 IOCIENOBATEIBHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaHUMHbLE 0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUS HMX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpoOCTh pacnpoCcTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpa)kKeHHeE, MpeoMJIeHUE, MHTephepeHIus U
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.
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CBOIICTBa  DJIGKTPOMArHUTHBIX ~ BOJH:  OTPaX€HHE,  IPEJOMIICHHE,
noJisipu3anys, uHTepdepeHuns u qudpakius.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [I[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMTBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M IPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

HabGnronenue orpaxeHus: ¥ NPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepennnu u gudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiiCcTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOAHUIA.

HccnenoBanre  CBOWCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesIOMJICHUE, OJsIpU3als, TudpaKius, nHTephepeHITHs.

O6HapyxeHue nH(PpakpacHOTO U yIbTPAPUOIETOBOTO UBITYUCHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacHpOCTPAHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4euyHbIli HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHue mzoOpaxeHuit B
1ockoM 3epkane. Cepruyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YaCcTOThI
CBE€Ta M COOTHOUIEHHE IJMH BOJH MpPU MEPEeXo]e MOHOXPOMATHUECKOTO CBETa
4yepe3 IpaHuLly pasziesia AByX ONTUYECKUX CPEN.

Xon mydeit B mpusme. [ucnepcusi cBera. CroxHBIA cOCTaB 0€JI0r0 CBETa.
IBer.

[TonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblid yroi MOJIHOIO0 BHYTPEHHETO
OTPaKECHMUS.
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CobOuparoniie W pacceuBaroniye JuH3bl. ToHkas JsuH3a. DoOKycHOE
paccTosTHUE U ONTHYEcKass Cuja TOHKOM JMH3bI. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHusl TOHKON cepudeckoi JHUH3BI OT €€ Te€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
onTtuyeckoi ocu. IloctpoeHne wu300pakeHUM TOYKHM M OTpe3Ka MpSIMOM B
cOOMpAaroIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHUKU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl KiiacCHYeCKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YCIoBUE HaOMIOACHUS
[JIaBHBIX ~MAakKCUMyMOB TIpU  TAJE€HUA MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS pEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre NpeioMIICHUS CBETA.

Habnrogenune moaHOro BHyTpEHHEro oTpakeHus. Mojesib CBETOBOIA.

HccnenoBanre XO0Ja CBETOBBIX MYYKOB 4Yepe3 IUIOCKONapaJLIEIbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpockomna, TeJIeCKOna.

HaOmronenue natepdepeHinu ceera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenue nudpakiinoHHON PEIETKY.

Hab6nronenne nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipuzanuu cBeTa.

[IpuMeHeHue NONSPOUIOB JIJIsl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUN.
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Yuenuueckuii skcnepumenm, nadopamopmsie padomul, nPAKMUKYM.

N3mepeHune nokazaress NpesioMJIEHUs CTEKJIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHHUS OT BemiecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

H3mepenne poKyCHOTO pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyyenue n300paxxeHusi B CUCTEME U3 IUIOCKOTO 3€pKalia U JIMH3BI.

[Tonydyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

Habmonenue nudpakuuu, nHTEpGEpPeHIINN U TOISPU3AIIH CBETA.

N3ydeHne noyisipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINU JIA3€PHOTO U3TyUYCHUS HA JBYX IIETSIX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue quppakiiiOHHOTO CIEKTpa.

N3Mepenune IMHbI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa M3Iy4eHUs] CBETOJMOMA MPU MOMOIIU TUDPAKIIMOHHON
PEIIETKMY.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CHeUalbHOW TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
VYcnoue mnpuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIECHUE JJTUHBI.

OHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIIBI.

CBs13b Macchl ¢ 3HEPruel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPruUs
IIOKOSI.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSHKEHHBIX YACTHII.

YueHnueckui SKCIEPUMEHT, Ja00paTopHbIe padOThl, MPAKTUKYM.

Onpenenenue WMIyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3IydeHUe aOCOTIOTHO YEPHOTO Teja).
3akoH cmemnienus: Buna. 'mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl GhoTodddexra. YpaBHeHUE
Outamreitna s hotoaddexra. «KpacHas rpanuiiay ¢potodrddexra.
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JlaBnenue cBeta (B 4YaCTHOCTH, JaBJIEHHWE CBETa Ha a0COJIOTHO
HOIJIOUIAIONIYI0 U a0COJIIOTHO OTpaxkawllyr moBepxHocTb). Onbitel I1. H.
Jlebenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jlnuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIEWcs dacTulbl. KopmycKyispHO-
BOJIHOBOM JyanusM. Jludpakuus 371€KTpOHOB Ha KpUCTalIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpeAeaEéHHOCTEN
['eiizenOepra.

TexHn4eckre yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,

dboTosneMEeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.
®oT03(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.
HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYNPOBOJHHKOB  OT
OCBEIIEHHOCTH.
CBeToauon.
Conneunas Oarapest.
Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.
HccnenoBanne Gporope3nucropa.
N3mepenune nocrosinaoi [manka Ha ocHOBe HcciieoBanus GoTodddexra.
HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.
Tema 2. @u3zuka amoma.
OnpITEl MO UCCIEOOBAHHUIO CTpOeHUs aroMa. I[lnmaHerapHas monenb aroMa
Pesepdopna.
[Toctynatel bopa. U3nyyenue u noriomienre (GOTOHOB MPHU MEPEX0ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA APYTrOM.
Buapl ciektpoB. CrieKTp ypOBHEM SHEPTUH ATOMA BOJIOPOJA.
CnoHTaHHOE M BBIHYKJICHHOE U3JydyeHue cBeTa. Jlazep.
TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.
Hemoncmpayuu.
Mopens onbita Pezepdopaa.
HaOmronerne MMHEHYATHIX CIIEKTPOB.
YCTpOWUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.
OmnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.
Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.
Hab6nronenue muHeyaToro CexTpa.
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HccnenoBanue crnekTpa pa3pekKEHHOr0 aTOMapHOTO BOJOPOJAa U U3MEPEHUE
nocrosiHHoM Punbepra.

Tema 3. Qusuka amomno2o A0pa u INeMEeHMAPHHIX YACMULY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnaz. ['aMmMa-u3iydeHue.

3aKkoH paJAMOAKTUBHOTO pacnaga. PagnoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO HM3Ty4YeHUs. BiusHUE paJMOaKTUBHOCTH Ha >KUBBIC
opranu3Mbl. EcTecTBeHHBIN (oH u3nydeHus. JlosuMerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [Jledext Maccrl sapa.

SAnepnsie peakuuu. Jlenenue u cuHtes saep. AnepHsie peakTopsl. [Ipodiaemsr
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTHMYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

MeTtobl perucTpaluy U UCCIAEA0BAHMS PJIEMEHTAPHBIX YaCTHII.

DOyHIaMEHTAIbHBIE B3aUMOJICMCTBUSA. bapuoHbBI, ME30HBI U JICMITOHBI.
[IpencraBnenune o CrangaptHor moenn. KBapk-riatooHHas MoAeb aJpOHOB.

®usuka 3a npegenamu CrtaHmapTHOM Mojenu. TéMHas marepuss U TEMHaA
SHEPrusl.

EnunctBO puznueckoit KapTUHBI MUPA.

TexHUYeCcKre yCTPOMCTBA U TEXHOJIOTUUYECKHUE MPOIIECCHI: JO03UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIAEPHBI peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuii akcnepumenm, nabopamopusie padomeol, NPAKMUKYM.

HccnenoBanrie TpEKOB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanre painoakTUBHOTO (hOHA C UCITOIb30BaHUEM JIO3UMETPA.

N3yueHne noraomeHus: OeTa-4acTUll aTlOMUHUEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUU M aCTPOPU3MKH.

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpMEHHMOCTh 3aKOHOB (U3MKKA UIsi OOBSICHEHHUS IPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccienoBanuil. CoOBpeMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOChEpHast aCTPOHOMHUSI.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3I.
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3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TNIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunbiii [Iyte — nHama I'amaktuka. Ilonmoxenune m asmwxkeHue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
raJaKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaOnronenus 3BE31HOr0 HEOAa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi ONPEICTICHUS TTOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3iusi (CeBEpHOro MOJIyIIapusi U SIpKUe
3BE3/ILI.

HaGmiogenuss B Tteneckon JlyHbI, IJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Du3nYeCcKUil MPAKTUKYM.

CrniocoObl u3Mepenus (PU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEBHBIX TPUOOPOB M KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, NPOBEpKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pasleliax «YUYECHUUYECKUUA  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.

OO6o0mIeHne U cucTeMaTH3alys CoJIep KaHusl pasfeioB Kypca «MexaHukay,
«MonekynspHas ¢u3uka U TEPMOJAMHAMUKAY, «DJNEKTpoanHaMuKay, «Konedanus
U BOJHBI, «OCHOBBI CIHEIUATBHOW TEOPUU OTHOCUTEIIBHOCTHY», «KBaHTOBas
busukay, « IeMEHThI ACTPOHOMUU U aCTPODUIUKI).

Ponpr ¢u3ukm u acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YEeIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTHHE MUpPA, 3HAYCHUE ONMUCATEIIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM MPOTHOCTHYECKOW  (DyHKIIMIA
bu3ngecKoil Teopuu, poiib GU3NIECKON TEOpUHU B (POPMUPOBAHUH MPEACTABICHHMA
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0 (pusmuecKkoll KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABJICHUN O IPUPOJE.

MexnpeamMeTHble CBSI3H.

WN3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM OO0 HAYUHO20
no3HaHUA: SIBICHUE, HAyYHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYUHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPENIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBast 1abopaTOpusl.

Mamemamuka: peuieHUE CHCTEMBI YpPaBHEHHMU. TpPUrOHOMETpHUUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUOUW. [Ipu3Haku mNOMO0OMS TPEYroJIbHHUKOB,
OIpeiesICHUE TIOIAAN MIIOCKUX (GUryp 1 00bEMa Tell.

Buonozua: >nekrpuueckue SBICHHUS B JKUMBOM mpupojie, KoieOaTelbHbIE
JIBWKEHUS B JKMBOM MPUPOJE, SKOJOTMYECKHE PUCKH TIpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIeH  cpesbl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEAWLIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON PpEIIETKH, CHEKTpPaIbHBINA
aHau3.

T'eocpaghusa: wmarHuTHBIE TMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 36eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb SKOOHM, reHepaTop MEPEMEHHOr0 TOKa, WHAYKIMOHHAS IeYb,
JMHUY 3JIEKTpoNepeay, 3JIeKTPOJABUraTelb, pajap, paluonpHUEMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CyTHUKOBBIE
NPUEMHUKH, JIepHAsi SHEPreTUKA U SKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.
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I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHS Yy4yeOHoro mnpeamera «Dusuka»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIMXCsl PyKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3ULKEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rpaAaHCKOI0 BOCIIUTAHMA:

e Cc(OpMUPOBAHHOCTh TIPAXKJAHCKOW  MMO3MLIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOT0O OOILIECTBA;

e IMPUHATHE TPAAULMOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX [IECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e yMEHHE B3aUMOJCHCTBOBAaTH €  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHUSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIHHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUICKON TpaXJaHCKON VJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, IOCTHKECHHIIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIMTAHUS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO IIOBE/ICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBbIE HOPMBI M ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYIYIIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
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TPYJA0BOI0 BOCTIMTAHUS:

UHTEpEC K pa3uyHbIM cepam mpodhecCHOHANbHOW JesITeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHUKOW, YyMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyaymiel nmpodeccun u peaan30oBbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUIO M CamMOOOpa30BaHUIO B
o0sacTi (pU3NKHM HA TPOTIKEHUU BCEH KU3HU.

IKOJOINYECKOIo0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE IJI00ATBHOTO
XapakTepa dKOJIOTHYECKHUX IMpodiiem;

IUIAHUPOBAHWE M OCYIIECTBICHHUE ACHCTBUN B OKpYXKaloLled cpeae Ha
OCHOBE 3HaHUS LN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa ACSATEIBHOCTH HKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (pHU3uKe.

HEHHOCTH HAYYHOI'O IO3HAHUA?

c()OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHWE IEHHOCTH HAy4YHOH AESTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYLIECTBIATh MPOEKTHYIO M HCCIEA0BATEIbCKYIO
NEATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jjornueckue AeiicTBUA:

CaMOCTOSITeIbHO  (OPMYJIUPOBATh U AKTyaJIU3UpOBaTh MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU ACATEIBbHOCTH, 3a1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
pe3yJIbTATOB LIESIM, OLICHUBATh PUCKU MOCIEICTBUN NESATEIBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
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Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJI/I€Th Hay4YHOH TEPMHHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;

BJIAJETh  HaBbIKAMU  Y4YEOHO-HCCIENOBATEIBCKOM U MPOEKTHOM
JESTENIbHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUEecKOoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIAJETh BUAAMHU JI€ATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHMS, €r0
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCJI€ NPU CO3JaHUU YYE€OHBIX IPOEKTOB B 00JIacTH
busuKy;

BBISIBIIATh NPUUYMHHO-CIIEICTBEHHBIC CBSI3M M AKTyaJIU3WpOBaTh 3ajaady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBaTh IIOJYYCHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTUYECKU OLIEHUBATH UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30oBaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HAHMS MO (QU3NKE B TNPAKTUYECKYIO OOJIACTh
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIAraTh OPUTrMHAIbHBIE TOAXOAbI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABbIKAMH MOJYYE€HUS HUHPOPMALMHU (PU3UYECKOrO COJACPIKAHMS
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH IOUCK,
aHaJln3, CHCTEMAaTU3allMI0 M HHTEPIpPETalri0o MHPOPMALUU pa3INuHbIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJII0JIEHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;
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co37aBaTh TEKCThI (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popMmaTax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMM U 1EJIeBOM ayAUTOpPUHU, BBIOMpas
ONTUMAIbHYIO (HOPMY MPECTABICHUS U BU3YyAIH3AIHH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKM U BO BHEYPOUHOUH
NESTEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMil W cMsrdarhb
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
VHAMBUIYyaJIbHON paboThI;

BBIOMpaTh TEMATHUKy U METOJbI COBMECTHBIX JACUCTBHNA C y4ETOM OOIIMX
MHTEPECOB ¥ BO3MOKHOCTEN KaXK/10T0 YJIeHA KOJUIEKTHBA,

OPUHUMATh II€JIW COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTM)KEHMIO: COCTAaBJIATH IUIaH
JEUCTBUM, paCIPEAEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
oOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OPUTUHAILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATETHYECKOE TOBEIEHHWE B Pa3IMYHBIX
CUTyalusiX,  HpOSBISATH  TBOPYECTBO M BOOOpa)xkeHHe,  ObITh
VUHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATEIILHO  OCYIIECTBIISATH IO3HABATEIBHYIO JICATEIBHOCTh B
oOnmacTu (GU3NKK W aCTPOHOMUH, BBISBJIATH NPOOJEMBI, CTaBUTHh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTEIILHO COCTABJIATh TUIAH PEIICHUS PACUYETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacmMpATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUN;

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHUPOBaATh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;
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OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHHMIO M MPOSIBICHUIO SPYAHULIMU B 00JIaCTH
($u3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTEJJICKT.

JIaBaTh OIICHKY HOBBIM CHUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€ATECIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

HCIIOJB30BaTh MpUEMBI pedIIeKCHU I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEUICHUA IO HX
CHIDKCHHUIO;

IPUHMMATh MOTHBBI M apPryMEHTBl JIPYTrHX [pPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPryMEHTBl JIPYTUMX NPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONITHOKH.

B npornecce nocTHkeHUs JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpegHEero ooOmero oOpa3oBaHud Yy 0O0y4aroluxcs

COBEPIICHCTBYETCS HMOIIMOHATbHBIH UHTEIUICKT, IPeIoJIararoImi
c(hOpMHPOBAHHOCT:
e CaMOCO3HaHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTH  TIOHMMAaTh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUETh HAIPABIICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOILIMOHAIILHOM C(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHUS, BKJIKOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJalTHPOBAThCA K
AMOITMOHAJILHBIM M3MEHEHUSM M TPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJIN
M yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JAEHCTBOBAThH, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

SMIIATHH, BKJIIOYAIOIMIEH CIOCOOHOCTh IIOHMMAaTh AMOIMOHAJIBHOE
COCTOSIHUE JPYTUX, YYUTBIBATh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CITOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;
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COLIMAJbHBIX  HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPaWBATh
OTHOIIICHUSI C JAPYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC M
pasperiaTh KOH(QIUKTHI.

[MTPEJAMETHBIE PE3VJIBTATBI

K xoniy oOyuenuss B I0 knacce npenMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHUI:

NOHMMAaTh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COLMaNbHOM W OITUYECKOW cdepax AesTeIbHOCTU
4eJI0BEKa, POJb U MECTO (PM3UKH B COBPEMEHHOM HAay4YHOUH KapTHHE MUPA,
3HAYEHHUE OIHUCATEIbHON, CUCTEMAaTU3UPYIOUIEH, OOBSICHUTEIBHON U
IPOTHOCTHYECKOW  (PYHKIMH  (U3MYECKOM TEOpUM —  MEXAHMKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, pOJib (DPU3MUECKON TEOpUH B
(bopMUPOBAHNHU NPEJCTABICHUNA O PU3NUECKON KapTUHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH MoAeNned (QU3MYEeCKUX Tell H
IpOLIECCOB (SIBJICHUI): WHEpIMalbHAas CUCTEMA OTCUY€Ta, aOCOIIOTHO
TBEPIOE TEJI0, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
cBOOO/IHOE MajJieHue, abCOMIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEH Ta3a, KUAKOCTU
U TBEPAOTro (KPUCTAJUIMYECKOIr0) Teja, UcalbHbIN ra3, TOUCUHBIN 3apsij,
OJIHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

pasznuyarh yclioBUsA (TpaHUlbl, O0JACTH) MPUMEHUMOCTH (UIUUECKUX
3aKOHOB, OHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHMUS YACTHBIX 3aKOHOB;

aHANM3UpOBaTh M OOBACHITH MEXAaHUYECKHE IMPOLIECChl U SBJICHMUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpa3oBanus ['amuies s CKOPOCTH U IEpeMELIeHHUS,
3aKkoHbl HpIOTOHA, MPUHLMII OTHOCUTENBHOCTH [ 'amuies, 3akoH
BCEMHUPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MUMITYJIbCca M MEXaHUYECKOU
DHEPrUH, CBSI3b PabOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBaHuii ['anuies, BTOporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HUMIYJbCa H
MEXaHUYECKOUN SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
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aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCIONb3YS
ocHoBHble mojokeHus MKT wu 3akoHbl MoJeKyJsipHOM (UBUKUA H
TEPMOJUMHAMUKU (CBA3b JAaBJEHUA HJEAJTBLHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALHMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpEIHEW KUHETUYECKOU
SHEPIruel TEMJIOBOTO JABMKEHHUS €T0 YacCTHIl, CBA3b JIaBJICHUS UICATBbHOTO
raza C KOHUEHTpPAalUHMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
IPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiianeiipona;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, HCHOIB3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMHUKH (3aKOH COXPaHEHMUS
AIEKTPUUYECKOTO 3apsina, 3aKOH Kynona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIl, MPUHLHUI CYNEPIO3UIUN JIEKTPUUECKUX
MoJIe, IpU ATOM YyKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTAYECKU Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENMW W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JleHna,
npasuia Kupxroga, 3akonsl @apajnes A1 31€KTpoJin3a);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBICHUS, HCIOJB3Ys BEITUYUHBI:
MepEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJICHUE, TNOTEHIMAbHAsI DJHEPrusi, KUHETUYeCcKas
SHEPrusi, MEXaHWuyeckas SHeprus, padoTra CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJla YIPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTD,
DHEPrUs B3aMMOJEHUCTBUS Tena C 3emiéil BOMM3KM €€ TOBEPXHOCTH,
SHEprus ymnpyrou aedopmanui MNPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
SHEPrusli HJCAIHLHOTO OJHOATOMHOTO rasza, paboTa HIealbHOIO Ta3a,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBoOro
JBUTATEIIS; AIEKTPUUECKOE T0JIE, HANIPSKEHHOCTD 3JIEKTPUYECKOTrO TOJI,
HaNpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsija WM 3apssKeHHOro Iapa B
BaKyyM€ M B JUAJICKTPUKE, TMOTEHIMAT JJIEKTPOCTATUUYECKOTO TI0JIs,
pPa3HOCTh  MOTEHIIMAJOB,  ASJEKTPOJBIKYIAs  CUJa, CWia  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, JJIEKTpUYecKass €EMKOCTh IIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa LEMHU C MOCJIEI0BAaTECIbHBIM U
napasuieIbHbIM COSUHEHUEM PE3UCTOPOB, SHEPTHUSI DJEKTPUUECKOTO TOJIS
KOHJICHCATOPa;
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OOBSCHATH  OCOOGHHOCTH  MPOTEKaHWUs  (U3UYECKUX  SBJICHMIM:
MEXaHMYECKOE JIBMKEHHE, TEeIJIOBOE JIBMXKEHHWE 4YacCTUIl BEIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, AU(PPy3usi, ucmnapeHue,
KUIICHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAILIIM3allKs, HAalIPaBJICHHOCTh
TeIIonepeaauu, JAEKTpU3alns Tel, SKBUIOTCHIIMAIbHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA,

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYHUHBI OT
JIpyrol C  HUCIOJIB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TpU  ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHPOBATh pPE3yJdbTaThl IMOTYyYECHHON
3aBUCHUMOCTH (H3WYECKUX BEJIUYMH B BHUAE TpaduKoB ¢ Y4ETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIENIaTh BBIBOJIBI IO pe3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHbIE H3MEpEHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBHIOMpaTh ONTUMAJbHBIA METOJ W3MEpPEHUsI, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIE PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPeIOKEHHOU
TUTIOTE3bL;

coOJII01aTh TpaBuiIa 0€30MAaCHOT0 TPy/Ja IMPH MPOBEACHUU UCCIIECIOBAaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCIICIOBATENIBCKOM M TMPOEKTHOM [IEITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyAOBaHUS;

pelaTth pAacy€THBIE 3aJjadd C SBHO 3aJJaHHOW W HESBHO 3aJlaHHOM
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKON MOJCIH, OTBeHaronield TpeOOBaHUSIM 3aJlauu,
NPUMEHIThL  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
bu3MYeCKUX TEOpPUN MPHU HCIOJb30BAHUM MATEMAaTUYECKHUX METOJIOB
pelIeHus 3a/1a4y, TPOBOJUTH PACYEThl HA OCHOBAHUM UMEIONTUXCS JaHHBIX,
aHAM3UPOBATh PE3YIbTaThl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pelarbh KayeCTBEHHBIC 3ajayu, TpeOyrolrue NPUMEHEHHUS 3HAaHUN U3
pa3HBIX pa3zenoB Kypca PU3MKHU, a TAKKE MHTErpaIluy 3HAaHUM U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (U3HYECKUe SBICHUS;
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UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOANTHh TPUMEPHl BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
NEATETLHOCTH YEeJOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIECCaMU, C
MO3UIINI FKOJOTHUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIOIH30BAHUM, @ TAKKE€ Pa3syMHOM HCMOJIb30BAHUM JTOCTHUKEHUMN
HAYKW W TEXHOJOTUW JUIsl JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBA;

IPUMEHATh Pa3IudHble CIOCOObI pabOThl ¢ MHpOpMaUUEH (PU3NYECKOTO
COJICp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTU, TIPU TOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUM JUIsI TOMCKA, TEPEepadOTKM M TMpEeAbsIBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOU WH(GOPMAITUHU, CTPYKTYPUPOBAHUS M WHTEPIPETAIINH
uHpopMaIy, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUECKHU
aHaJIu3UpOBaTh  MOJydYaemMyr  HWHOpMaNMIlO UM OLEHHUBATh €&
JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIONIUXCS 3HAHUM, TaK U HAa OCHOBE
aHaIM3a UICTOYHUKA MHPOPMAIINU;

MIPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIbHbIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHUsSI HOBBIX 3HAHUM B  TpoIlecce
BBITIOJIHEHUSI POCKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyNIe C HCIOJHEHUEM pa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy TPYIIIbI, PAIIMOHATILHO PACIPEACISATh AESTEIHLHOCTD
B HECTaHJApPTHBIX CHUTyallMsIX, aJICKBATHO OLICHUBATh BKJIAJ KaXXJOro W3
YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTprUBaeMOM TPOOIEMBbI;

MPOSIBJISITH MOTUBAIIMIO K Oyaymied mpodeccuoHaIbHOM IesATeIbHOCTH 10
CIEIUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQUIIS.

K xonmy oOyuenuss B Il knacce npeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MMOHUMATh POJb (U3MKH B  OKOHOMHYECKOH, TEXHOJOTHYSCKOM,
COITMATILHOM M 3THUYECKOH cepax NesATEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3UKM B COBPEMEHHOW HayyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MIPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA W  JAIBHEUIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONMHUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
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OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIMN (HU3NIECKOW TEOPUU —
ANEKTPOJUHAMUKH, CIECIMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢usuky, ponb (uU3HUECKON TeopuH B (OPMUPOBAHUU MPEACTABICHHUI O
buznyeckoil kapTuHEe MUpPaA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;

e pasznuyaTh YCJIOBUS TPUMEHUMOCTH Mojeied (U3nyeckux Tel u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE U  OJIHOPOJHOE
MarHuTHOE MOJIA, TApPMOHUYECKUE KOJIeOaHNsl, MAaTEMAaTUIECKUN MasiTHUK,
UJCaTbHBIA MPY>XKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiJjpa U
KBAHTOBOW MOJIETIU CBETA;

e pasnuyaTh ycCJIOBUS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTDH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANM3HUPOBATH U OOBSACHSITH AIEKTPOMATHUTHBIC MPOLIECCH U SIBICHUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJIIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOTO 3apsAna, cuiaa Awmmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, TnpaBwio  Jlenma, cBa3p  JC
CaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHHUS]  CHJIbl  TOKa,  IOCTYyJIaTbl  CHENUAaJIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTU DUHINITEIHA);

e AHANM3HUPOBATH U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUST  KBAaHTOBOW  (u3ukd  (ypaBHEHHWE  OUWHINTEHHA IS
dotorpdexra, mepBpli U BTOpOM mocTynarel bopa, mnpuHIUI
COOTHOIIICHUSI HeompenenéHHocTedl [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAcCOBOTO YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO paciaja);

e ONUCHIBATh (PU3UUECKUE TMPOIECCHl U SBJICHUS, HUCIOJIb3YS BEIUYWHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO OJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOoJIs, Pa3HOCTh MOTEHLUANOB, AJIEKTPOJABIKYIAS CHJIA, WHIYKIHUS
MarHMTHOTO TIOJISl, MAarHUTHBIM TOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLUMH, 3HEPTrus MArHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMMYJbC, IOJHAs SHEPrus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrHsi W HUMITYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPIHsl CBS3H sIIpa;

e OOBIACHATH  OCOOEHHOCTM  TpPOTEKaHUS  (UIUYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHAS UHYKIWS, CAMOMHIYKITHS, PE30HAHC, HHTep(epeHIus
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BOJIH, Judpakuus, JTUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dbotoanekTpudeckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
aaep, TaMMa-u3IydeHue saep, (U3NYecKue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

e ONpPENENATHh HAMpPAaBICHUE WHAYKIIMM MAarHUTHOTO TIOJISI TIPOBOJHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

e CTPOUTH U300pAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

e TMPHUMEHATH OCHOBOIIOJIATAIOUINE ACTPOHOMHUYECKHE TMOHATHUS, TCOPHUH H
3aKOHBI Ui aHaiu3a ¢ OOBSICHEHHS  (PU3WYECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE371aX, B 3BE3NHBIX CUCTEMaX, B MEXIaIaKTUYECKOM
Cpele; IBHKEHUSI HEOECHBIX Tel, HBOJIIOLNHU 3BE37 U BeeneHnHol;

e TMPOBOAWTH HWCCIEAOBAHHWE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPSMBIX HW3MEPEHUW, TPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MMOJYYCHHOM 3aBUCUMOCTH
buznueckux BEIMYMH B BHUAE TIpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTeH  HM3MEPEeHHH, JenaTh BBIBOJABI 1O  pe3yibTaTaM
UCCIICTOBAHMS,

e TMPOBOJUTH KOCBEHHBIC W3MEpPEHUS (PU3NUCCKUX BEIUYMH, TPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLICHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

e TPOBOJUTH OIBITHI IO TMPOBEPKE MPEIIOKCHHON THIIOTE3bI: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIN3UPOBATh
MOJIYYCHHBIC PEe3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

e ONUCHIBATH METOJIBI MOJYUYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

e coOmO/IaTh MpaBuja 0€30MacCHOr0 TpyAa MPHU MPOBEACHUU UCCIEI0BAHUM
B paMKax y4yeOHOro OKCIEpUMEHTa, TNPAKTUKYyMa M  y4eOHO-
UCCJIEIOBATENICKOM W TMPOEKTHOW JIEATENIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTETHLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

e pewarb pacy€THbIE 3a7aYd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOMN
¢uznyecKol MOENbI0: Ha OCHOBAaHWM AaHaNIM3a YCJIOBUS BBIOMpPATH
dusznyeckne MOJeNr, OTBEYarolIne TPeOOBAHUAM 3aJa4d, MPUMEHSTH
dbopMyIIBl, 3aKOHBI, 3AKOHOMEPHOCTA M TOCTYJNATHl (DU3UYECKUX TEOPU
Opy  UCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
MIPOBOJIUTH PACcCUEThl HA OCHOBAHWY UMCIOIINUXCS JaHHBIX, aHAIU3UPOBATH
pe3yibTaThl B KOPPEKTHPOBATH METOABI PEIICHUS C YIETOM IMOTYYCHHBIX
pE3YNbTATOB;
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e pemiaTh KayeCTBEHHBbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHUN U3
Pa3HbBIX pa3leioB Kypca (PU3MUKH, a TAKKE UHTETpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJICHUI C ONIOPOil HA N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SBICHHUS;

e HCIOJb30BAaTh TEOPETUYECKHE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e TMPHUBOAUTH NPHUMEPHl BKJIaJa POCCHHUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHAM3HUPOBATH U OLICHUBATH MOCJIE/ICTBUS OBITOBOI U MPOU3BOACTBEHHOM
NEATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKHMMHM MPOLECCAMH, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOOTOIH30BAaHUN, @ TAK)KE Pa3yMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAyKX W TEXHOJOTUW JUIsi JajJbHEHIIero pa3BUTHUS YEJIOBEUYECKOTO
00IIIeCTBA;

e TMPUMEHATH paA3JIMYHBbIE CHOCOOBI PadOTHI ¢ MH(pOpMaLEl (PU3HIECKOTO
COJIEp)KaHUSI C MCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTU, TP 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TIEPepadOTKH M TpPEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOU WH(OPMAITUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIINH
uHGOpMAIIMK, TOJYYEHHONM U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHANMM3UPOBAaTh  TOJIy4aeMyl0  HWHGOpMAIMI0O ¥  OICHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA MHPOPMAIIUU;

e TIPOSIBIATH OpraHU3aIMOHHBIC " MO03HAaBaTEIbHBIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs HOBBIX 3HAHUW B  Mpoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0OBATEIHCKUX PAOOT;

e paboTaTh B TPYyNIE C HCIOJHEHUEM pPa3TUYHBIX COIMATBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PALIMOHATIBHO PACIPENeATh AesTEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYMIIBI B pEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

e TMPOSBISATH MOTHUBAIIMIO K Oyayiiel mpodeccHoHaIbHOM NeATeTbHOCTH 10
CHEIHUAIBHOCTIM (HHU3UKO-TEXHUYSCKOTO TIPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie IIpakTuyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHbBIA METO/JA TIO3HAHMUS IPUPOIbI
1.1 Hay4Hb1ii MeTOd MO3HAHUS IPUPOIEI 6 bubmmorera [TOK
) yi A PHPOA https://m.edsoo.ru/f16b68d7
Uroro no pazueny 6
Pasznea 2. MEXAHUKA
2.1 Kunemartuka 10 1 bubmmorera [TOK
https://m.edsoo.ru/f16b68d7
2.2 JnHamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 (Cratnka TBEPIOTO TeNA P https://m.cds0o.ru/f16b68d7
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 Bubmmorexa LIOK
https://m.edsoo.ru/f16b68d7
Wroro no pazmeny 35
Pa3znen 3. MOJIEKYJISIPHAA ®U3UKA U TEPM(;JII/IHAMI/IKA 1
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKOW TEOPUHU 15 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 bu6mmoreka [IOK
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https://m.edsoo.ru/f16b68d7
13 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
’ Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
4.1 24
DIICKTpHHECKOE 1o https://m.edsoo.ru/f16b68d7
. . bubnuotexa [JOK
4.2 I1 24
OCTOSHHRIH SIICKIPHHECCKHILEOK https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBSNYECKUN TIPAKTUKYM
. bubnuotexa [JOK
> PHITCCKHI IPaKTHKYH 0 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakTuueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. 9JIEKTPOJUHAMMUKA
1.1 MaruutHoe noie 14 bubmmnorera [TOK
https://m.edsoo0.ru/39859%f1
bu6mmoreka [IOK
1.2 DJIeKTPOMATHHTHAS YKL 13 I https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 27
Pa3znen 2. KOJJEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 1
SXAMECCIHE KOFCImT: 0 https://m.cds00.ru/39859%f 1
bu6mmoreka [JOK
2.2 1
DNeKTPOMarHUTHHIE KOJIEOaHUS 5 https://m.edsoo.ru/39859¢f1
)3 MexaHnuyeckue U 3JEKTPOMarHUTHBIE 10 | bubnmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Orrruka 25 1 bubmorexa HOK
iy . https://m.edsoo.ru/39859f1
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuoreka [JOK
.1 T 1
3 Ocross CTQ > https://m.eds00.ru/39859%f 1
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Hroro no pazgeny 5
Pa3zgen 4. KBAHTOBASI PU3UKA
. bubmmoreka [JOK
4.1 KopmyckynsipHO-BOJIHOBOM Ayann3m 15 hitps-//m.cdsoo.ru/39859%f1
4.2 dusuka atoma 5 bubmmorexa LHOK
https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO s/1pa U dJIEMEHTapHBIX 5 bubnuorexa [JOK
) 4acTHUI] https://m.edsoo.ru/39859%f1
Hroro no pazgeny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmorexa [IOK
A 12
5 DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU https://m.cdsoo.ru/3085%f£1
Hroro no pazneny 12
Pazzea 6. PUSUNUYECKUN MPAKTUKYM
" bubnuoteka [JOK
61 Dusirieckiit MpaKTAKyM . b o https://m.edsoo.ru/39859¢f1
Wroro no pazmeny 16
Paznen 7. OBOBIIAIOIIEE ITOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 IIPEAMETHOTO COAEPKAHUS U OIBITA 15 bubnnoreka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
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Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

170

16

bubmuorexa [JOK
https://m.edsoo.ru/39859%f1
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IHOYPOYHOE IIVTAHUPOBAHUME

e-mail: mou36ekb@mail.ru

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuuyeckue
n/n Bceero u3ydeHust o0Opa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Ousznka — pyHIaMeHTalbHas HayKa O | bubanorexa [JOK
pUpoLe https://m.edsoo.ru/1beef346
HayuHblil MeTO/1 TO3HAHUS U METO/IbI | Bbu6mmoteka [JOK
HCCIICI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
P s P bubnuoreka [{OK
no3HaHust npupoapl. Habmonenne u 1
https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (PU3UKE
Crioco6b1 u3MepeHus (pU3NIECKUX | bubmuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCUTEIbHAS
MOTPENIHOCTH U3MEPEHUI (PU3NIECKUX 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEIIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3UKU B GOPMUPOBAHUU | bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOMN AEATEIBHOCTH JIFOAEN
Mexanundeckoe aBmkeHne. CucreMma
orcuetra. OTHOCUTEIBHOCTD | bubnuorexa [JOK

MEXaHUYECKOTO IBMXeHus. [Ipsmast n
oOpaTHast 3a/1a4l MEXaHUKHU

https://m.edsoo.ru/e9a52f02
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Paguyc-BekTOp MarepuabHON TOUKH,

g €ro NpOEeKLHU Ha OCU KOOPAMHAT. | Bbu6muoteka [JOK
Tpaektopus. [lepememenne. CKOpocTb. https://m.edsoo.ru/30a108a5
WX npoeknuu Ha OCH KOOpAUHAT
PaBHOMEpPHOE ITPAMOJIMHEWHOE

9 nBkenue. ['papuyaeckoe onrcanme | Bbu6moteka [JOK
PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. | bubanorexa [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMEpHOE IBUKEHHUE.

1 MrHaoBeHHas1 CKOPOCTh. Y CKOPEHHE. | bubmuoreka [IOK
[IpssmMonuHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
Fpaqmqecmze OIHCaHue BuGmiorexa LIOK

12 MIPSAMOJIMHEMHOTO IBUKEHHUS C 1

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHune. Y cKkopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh | bubmuoreka [JOK
KOOpJIHWHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHU U UX rpaduKu

14 JBmxeHue tena, OpOIIEHHOTO MO/ | bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneiinoe npuxenue. [[Buxenue

15 M0 OKPYXHOCTHU. YTJIOBas U JUHEHHAS | bubmuorexa [IOK
ckopoctb. [lepron u yacrora. https://m.edsoo.ru/33196fbe
[IeHTpOCTpEMUTENBHOE U ITOJHOE
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YCKOpEHHUE

16 KoHTponbHas pabota 1o Teme | | bubnmnoreka HOK
"Kunemaruka" https://m.edsoo.ru/1242f32¢
ITepBbrIif 3akoH HproTOHA.

17 NuepunanbHble CUCTEMBI OTCYETA. 1 bubnunoreka LIOK
[Tpunumn otHocuTenbHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

13 Cwuita. PaBHOIEHCTBYIOIIIAS CHJIA. | bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiicteue ten. Tpernitl 3aKkoH | bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dba505
[Tpunnmn cynepno3uiuu cui. Pemenne

20 3aI;[aquIa Hp}I,/IHM(I:HeHI/I: 3aKOHOB 1 bubmorexa HOK

https://m.edsoo.ru/bdf997fb
Hrrotona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTb IPAaBUTALIMOHHON U 1 bubnmorera OK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOMN Macchl

” Cuiia TS)KeCTH U YCKOPEHHE 1 bubmuorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edso0o0.ru/22757126
JIBm>keHHe HeOSCHBIX TE U X

” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas | bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

bubnunorexa LIOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 hitps://m.cdsoo.ru/0ac2cd84

)5 Cuina tpenus. [Ipupona v BUAbI cui | bubnmoreka [JOK
TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
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Y4ETOM CHUJIbI COIIPOTUBIICHUSI CPEIBI https://m.edsoo.ru/2cb29676

26 Hasnenue. 'mapocrarndeckoe | bubmuorexa [JOK
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK

27 IlocTynarenbHOE U BpallaTelbHOE 1 bu6mmoteka [JOK
JIBU2KEHUE TBEPJOTO TENA https://m.edsoo.ru/2b95d57¢

)3 MOMEHT CUJIBI OTHOCUTEIBLHO OCH | bubnunoreka LIOK
BpaieHus. [1neqo cuibl https://m.edsoo.ru/653d3459
CroxxeHue cuil, MPUIOKEHHBIX K

79 TBepaOoMy Teny. LleHTp TskecTu Tena. | bubnuoreka [IOK
VYciioBUs paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus

bu6nmorexa LIOK

30 Pemterre 3azas ! https://m.edsoo.ru/dc1caac0

31 KonrponbHas pabora no reme | | bubmuoreka [IOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HMiynbsc MaTepUalbHON TOUYKH,

3 CHUCTEMBbI MaTepHaAIIbHBIX TOUYEK. LleHTp | bubnnorexa [JOK
Macc CUCTEMBI MaTEpHUAIbLHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHUHU LIEHTpPa Macc
NMmynbe cunbl 1 UI3MEHEHUE UMITYJIBCA

33 Tena. 3aKOH COXPaHEHMs UMITYJIbCA. 1 bubnmorera LHOK

https://m.edsoo.ru/13f0a221

PeakTuBHOE ABM>KEHNE
MoMeHT nMItynnbca MaTepUaIbHON

34 toukd. [IpeacraBnenue o coxpaHeHUH | bubnuoteka [JOK
MOMEHTAa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
HOJIAX
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35 Pewenue 3anau 1 bubmorexa [IOK
A https://m.edso0.ru/f770663
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenienuu. ['paduueckoe | bubmmoreka [JOK
MIPEICTABJICHHE PAOOTHI CHITBI. https://m.eds00.ru/913974¢c7
MoutHocTs cHIbI
Kunernueckas sneprusi. Teopema o6
. bubnnorexa [IOK
37 W3MEHEHUN KHHETHYECKOW SHEPTUH 1
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTenuuanbHble ¥ HEMOTEHIIMAILHBIE
bubnuoreka [IOK
38 cuibl. [loTreHnmaneHas sHeprus. Bropas 1
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuUeckast CkopocTb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 W3MEHEHUEM MEXaHUYECKON YHEPTUHU 1 bubmorexa HOK
P https://m.edsoo.ru/f57b4e0]
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON IHEPTUU
Vupyrue u He Y€ CTOJIKHOBEHHUSI.
40 Y Z]ZIZGHI/I@ Beyff }J,'IFJ'II/I T UICATbHOMN 1 bubmorexa HOK
P T https://m.edsoo.ru/f30f43b6
KUJKOCTH
41 KonTtponbHas pabota o Teme "3aKoHbI | | bu6muoreka [JOK
COXpaHEHHUs B MEXaHUKeE" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npencraBieHuid 0 Ipupoe
bubnuotexa [JOK
42 ternoTel. OcHOBHBIE MojiokeHnst MKT. 1 1
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
43 CtpoeHue ra3000pa3HbIX, KUIKUX U | bubnmoreka [JOK
TBEPABIX TEJ. XapakTep IBWKEHUS U https://m.edsoo.ru/c44d02e2
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B3aUMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).
bu6nmoreka [IOK
44 KonnuectBo BemectBa. [TocTosiHHas 1
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. 1 bubmmoreka [JOK
MIkama Ienscus https://m.eds00.ru/0070d493
b K
46 Pemenue 3agau 1 nbmmorexa IO
https://m.edsoo.ru/1531aba5
b K
47 Uneansuelii ras. ['a3oBble 3aK0HEI 1 nbmmorexa 10
https://m.edsoo.ru/1deb2367
43 VYpaBuenne Menneneea-Kianeiipona. | bubmmoreka [JOK
Pemienue 3agau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMIiepaTypa. 3aKoH | bubnmnorexa [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omponeccsl B UACaIbHOM rase ¢ | bubmuoreka [IOK
HOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBicHUe
51 1/1501(11) OIIECCOB: EEETe Ma, U30X0pa 1 bubmmorexa HOK
poneccos: pMa, P, https://m.edsoo.ru/1344327b
u3obapa
bub6mmorexa [IOK
52 O MKT 1
CHOBHOE ypaprerue https://m.edso00.ru/c8094721
but6mmorekxa [IOK
53 Pemenne 3amau 1
A https://m.edso0.ru/10265205
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJMHAMHUYUECKON CHCTEMBI CO
54 P )IU . . 1 https://m.edsoo.ru/c38af875
CpeHel KHHETUYECKON IHepruei
MOCTYIMATEIbHOTO TEMJIOBOTO JIBHIKEHUS
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eé JacTuIl

55 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI | bu6nmoreka [IOK
o reme "OcnoBel MKT" https://m.edsoo.ru/09d12{d8

56 Kontponbhas pabota no teme "OCHOBBI 1 1 bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckas cucTema. 3aJlaHue
BHEIIHUX ycinoBul i T/ cuctemsl.

57 BueliHue 1 BHyTpeHHUE TapaMETPBbI. | Bbu6moteka [JOK
[Tapametpsl T/l cuctemsbl kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEJIMYWH, OMUCHIBAIOIINX €€
HA MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOgUHAMUKH.

bu6mmoreka IIOK
58 Camonpoun3sBodibHas penakcaius T]] 1
https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopens ueanpHOro rasa B
bu6nunorexa LIOK
59 TepMOJMHAMUKE. Y CTIOBUS 1
N https://m.edso00.ru/29355001
MPUMEHUMOCTH TOU MOJCIIN

60 VYpaBuenne MenneneeBa-Kianeiipona u | bubnmnorexa [JOK
BBIPAKEHUE 11 BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
Bripaxxenue a1 BHyTpEeHHEN SHEPTUU

61 OJIHOATOMHOTO UJCAJIILHOIO ra3a. | bubmuoreka [JOK
KBasucrarnueckue u HeCTaTHUECKUE https://m.edsoo.ru/acScac15
IIPOLIECCHI
OnemeHTapHas paboTa B

2 TepMoIMHaMKKe. Beruucienue padboTol | bubnuorexa [IOK
no rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
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Temonepeaada Kak croco0 N3MEHEHUs
63 BHyTpeHHel sneprun Tl cucremsr 6e3 1 bubmmorexa LIOK
https://m.edsoo.ru/3d734561
COBEPILICHUSI pabOTHI
64 KonBekuus, TEmIonpoBoIHOCTb, | bubnmnoreka HOK
H3Iy4EHHUE https://m.edsoo.ru/157b54cd
KonnuectBo Temnorsl. TermioéMKOCTh
65 Tena. Y aenbHas U MOJSIpHAsS | bubnuoreka [{OK
TEeMJIOEMKOCTH BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUsI TOTLJINBA
66 Pacuér xonmyecTBa TEIIOTHI ITpU 1 bubmmoreka [JOK
TerJionepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 annadbaTHOM Tporecce. | bubmmoteka IIOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuuecTBo TemioTsl U paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEHW SHEPTrUuu 1 bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T/l cuctembl
BTopoii 3aKkOH TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX | bubmuoreka [IOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIUITBI AERCTBUS TEMIIOBBIX | bub6mmorexa [IOK
mamuH. KIT/] https://m.edsoo.ru/2e945513
71 MakcumanbsHoe 3Hadenue KITJ. I{ukn 1 but6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
72 Penrenue 3amau 1 buGnuorexa [IOK
https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIIEKThI 1 but6mmoreka [IOK
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HICIOJIL30BAHUS TCIIOBBIX JIBUraTEIICH. https://m.edsoo.ru/9867aaa7
TeruoBoe 3arps3HEHUE OKPYKarOIEn
cpebl
bubnunoreka LIOK
74 Pemenue 3amau 1
A https://m.edsoo.ru/c8c70432
O0001Ienne U cucTeEMaTH3alNs 3HAHAN
" bubmmoreka [JOK
75 no teme "Tepmonunamuka. TernoBbie 1
" https://m.edso00.ru/28d62b3f
MaIIIHHEI
76 KonTtponpsHast pabora o Teme | 1 bubnuoreka [IOK
"Tepmonunamuka. TenaoBbie MalIuHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCALUSL.
pOODP bubnunoreka LIOK
77 Hcnapenue u kuneuue. Y nenpHas 1
https://m.edsoo.ru/6f8e¢6777
TEII0Ta MapooOpPa30BaHUS
HaceimieHnbie 1 HEHACHIIIEHHBIE TTapHI.
KauecTBeHHas 3aBUCUMOCTE MJIOTHOCTH
U JaBJIEHUS HACBHIIMIEHHOTO Imapa OT
78 TeMImepaTypbl, HX HCSaBI/ICI/IM(l)DCTB oT 1 bubnuorexa [IOK
.. PATyPEL https://m.edsoo.ru/f5¢17d02
00BEMa HACKIIIIEHHOTO Mapa.
3aBUCHMOCTH TEMITEPATypPhl KUTICHHS OT
ABJIEHUS B )KUIKOCTHA
79 Brnaxxnocts Bo3myxa. AGCOTIOTHASA U | bu6muoreka [JOK
OTHOCHUTEJIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
but6mmorekxa [IOK
80 Pemenue 3amau 1
a https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramimueckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB 1 bubnmorexa LHOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJIOB
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[laBnenue u KpUCTaIM3aLIMSL.
bubnunorexa LIOK
82 VnenbHas TEMI0Ta MJIaBJICHUS. 1
https://m.edsoo.ru/6ee91e9f
CyO6numarus
eopmaliuy TBEPIOIO Tea.
Aecpop P bu6nmoreka [IOK
83 Pacrsxenue u cxarue. Cnsur. Moayinb 1
. https://m.edsoo.ru/dalaabl0
IOwnra. [Ipenen ynpyrux nedopmannii
TemnoBoe paclIMpeHUe KUIKOCTEH 1
R bubnuoreka [IOK
84 TBEPABIX TEJ. AHFAPMOHHU3M TEILJIOBBIX 1
. https://m.edsoo.ru/7baSedf2
KoJIeO0aHUH YacTHI] BEIIeCTBA

g5 [TpeoOpa3zoBanue 3HEprun B (PazoBbIX | bubmmoreka [JOK
rnepexonax https://m.edsoo.ru/97a0672f

bubmmoteka IIOK

86 v 0 1

PABHCHHC TCIITOBOTO BEJAHCa https://m.edsoo.ru/ab1521fb
bubmmoteka IIOK

87 Pemenue 3amau 1

A https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnsipusie siBnenus. J{aBnenue nop | bu6mmoreka IIOK
HMCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)uakoctu. @opmyiia Jlannaca
O0001IeHne 1 cucTEMaTU3aINS 3HAHUM

89 1o TeMe "ArperaTHble COCTOSTHUS 1 brbmorexa OK

P : https://m.eds00.ru/0b52575¢
BelecTBa. PazoBble NEPEXOIbI
KonTponbhas pabota no teme
" bubnuotexa [JOK
90 ArperaTHple COCTOSIHHSI BEIIECTBA. 1 1
" https://m.edsoo.ru/7dc2a739
®dazoBble EPEXObI

01 DJeKTpu3anus Tel U €€ MpOsIBICHUS. | bubnmoreka [JOK

DnekTpuyeckui 3apsia. /IBa Buaa https://m.edsoo.ru/1aff445f
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ANEKTpUUECKUX 3apsaoB. [I[poBoaHUKH,
JUAJICKTPUKU U TTOJTYIPOBOTHUKHI
DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l.
92 3aK0H COXpaHEHMS JIEKTPUIECKOIO 1 bubmorexa OK
p p https://m.edsoo.ru/f49afd24
3apsia

93 BzaumopeiictBue 3apsnoB. Toueunbie | bu6nunorexa LIOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunoreka LIOK

94 Pemenne 3amau 1 https://m.edsoo.ru/6b87ec5a

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

95 Onektpuueckoe noise. Ero neiictBue Ha | bubnnorexa [JOK
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [TpoOuslii 3apsia. Jluauu | bubmuoreka [IOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OaHOPOIHOE IEKTPUIECKOE TT0JIe
IToTeHIIMAaTEHOCTH

97 3JIEKTPOCTATHYECKOTO T10J11. PasHoCTh 1 bubmmorexa [TOK

P ' https://m.eds00.ru/80021447
MOTEHIIUAJIIOB U HANPSKEHUE
[ToTentmanpHas YHEPTUS 3apsiia B
98 aJIeKTpocTaTuueckoM nose. [loreHman 1 bubmorexa [IOK
p ) I https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MO
CBs13b HANPSHDKEHHOCTH TIOJISI U
bub6mmorexa [IOK
99 Pa3HOCTH MOTEHIMAIOB JJIsI 1
https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO OIS

100 [TpuHIIUTI Cyneprio3uITuu | bubnmoreka [JOK

BIIEKTPUYECKUX TMOJIEH https://m.edsoo.ru/Ocfedabe
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bubnunoreka LIOK
101 Pemienue 1
HHCHHE sakad https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsaa. [lone | bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
ITosie paBHOMEPHO 3apSKEHHOTO IO
103 00bEMy mrapa. [Tose paBHOMEPHO 1 bubmorexa HOK
Y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEHHONM 0€CKOHEYHOM MIIOCKOCTH
104 [IpoBOAHUKHN B 3EKTPOCTATUYECKOM | bubnnorexa [JOK
roJjie. Y ClI0BUE PAaBHOBECHUS 3aps10B https://m.edsoo.ru/32405eab
105 JM3neKTpUKY U MOIYyIPOBOJHUKH B 1 bubmmoreka [JOK
3JIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebabs
Konnencarop. D1eKTpo€MKOCTh
A bubmuorexa [JOK
106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD 1
https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHAEHcaTopa
107 [TapamienpHOE coeTMHEHNE | bubmuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COEAUHEHUE | bu6mmoreka IIOK
KOHJICHCAaTOPOB https://m.eds0o.ru/1€992920
but6mmorekxa [IOK
1 1
09 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa B hitps://m.cdsoo.ru/73a34{18
but6mmorekxa [IOK
110 Pemenue 3agau 1 https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIB>keHue 3apsoKeHHON YacTHITHI B 1 bubnunorexa LIOK
OJTHOPOTHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 1
113 O0001eHre 1 cUCTEMaTU3ALNS 3HAHUI 1 but6mmoreka [IOK
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1o TeMe "DiiekTpuieckoe nose" https://m.edso0.ru/5752603f
114 KoHTponbHas pabota 1o Teme | | bubnmnoreka HOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwiia Toka. [TocTossHHBIN TOK. Y Cl1OBHS
bubnunoreka LIOK
115 CyILIECTBOBaHUS TOCTOSIHHOTO 1
https://m.edso0o.ru/233311b5
AIEKTPUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsokenue u 3/1C 1 bubmorexa OK
https://m.edsoo.ru/0839al15
117 3akon OMa 11 y4acTKa LEeTH. | bubmmoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJHOT'O IIPOBOJIHUKA OT €T0 | bubmuoreka [IOK
JUIMHBI U IUIOLIAAM ITOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYeHUSs
119 VYV enpHOE CONMPOTUBIIEHUE BEIIECTBA. | bubnmnorexa [JOK
Pemenue 3agau https://m.edsoo.ru/437£8300
120 ITocnenoBarenpHOE, MAPAIIIEIBHOE, | bubnmnoreka [HOK
CMEIIaHHOE COEUHEHNE IPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX 1 bu6muoreka [JOK
nenei. [Ipasuna Kupxrodga https://m.edsoo.ru/1794cf37
122 Pemenne 3amau 1 bubmorexa [IOK
https://m.edsoo.ru/3881b469
123 Pabota anekTpudeckoro Toka. 3akoH 1 bubnmnoreka [JOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnunoreka LIOK
124 | Pemerno saney ! https://m.edsoo.ru/6761bfOf
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MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TenoBast MOIITHOCTH, BbIJIe/IsIEMasi Ha 1 bubmorexa HOK
HHHOCTD, BhL https:/m.eds00.ru/99750a6f
pesucrope
bubnunoreka LIOK
126 P 1
CHICHHE 3aAat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE | bubnnorexa [JOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A1 OJTHOM (3aMKHYTOI) | bubnnorexa [JOK
AIEKTPUYECKOH LETH https://m.edsoo.ru/221f40fb
129 Pemienue 3agau 1 Bubmiorexa OK
https://m.edsoo.ru/3580b679
bu6nunorexa LIOK
130 M 1
OFIHOCTS HETOREIRA T https://m.edsoo.ru/a0ae51d8
bu6nunorexa LIOK
131 K 1
¥ https://m.edso0.ru/5465632
132 Konpaencarop B enu noCTOSIHHOTO TOKa 1 bubnmorexa [IOK
https://m.edso0.ru/35368f3e
b K
133 Pemenue 3agau 1 nomorexa O
https://m.edsoo.ru/4410cef0
134 Pemenue 3aga4d mo teMme "I1oCTOSHHBIN 1 bub6mmorexa [IOK
AIIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "llocTostHHBIN | bubmuoreka [JOK
AIEKTPUYECKUM TOK" https://m.edso00.ru/744261b8
136 Pemenue 3agau no teme "llocTostHHBIN | bub6mmorexa [IOK
ANEKTPUUECKU TOK" https://m.edsoo.ru/eb5d4687
137 O0001eHre 1 cucTEMaTU3aLNs 3HAHUN | but6mmoreka [IOK
1o TeMe "[10CTOSHHBIN JIEKTPUUYECKUI https://m.edsoo.ru/bfd7a050
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TOK"

138 KoHTponbHas pabota 1o Teme | | bubnmnoreka HOK
"TIoCTOSIHHBIN 2JEKTPUUYECKUNA TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyueckas MpoBOAUMOCTh

139 A3JINYHBIX BELIECTB. DJIEKTPUUECKUI 1 bubmmorexa LIOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTa/iax. CBepXMnpoBOJUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U

bubnunoreka LIOK
140 pacruiaBax 3JIEKTPOJIUTOB. 3aKOHbI 1
https://m.edsoo.ru/4b423491
®Dapages 171 SIEKTPOIU3a
b K

141 DnexTpuueckuil Tok B razax. [lnazma 1 nomotexa LO

https://m.edsoo.ru/92d92f76

142 DIIEKTPUUECKHI TOK B BaKyyMe. | bubnmnorexa [JOK
Baxyymubie mprOopbI https://m.edsoo.ru/2E+160

143 DNEKTPUYECKUH TOK B | bubmuoreka [IOK
MOJIYIIPOBOIHHKAX https://m.edsoo.ru/ab61c660

bu6nunorexa LIOK

144 [TomympoBOIHUKOBBIE TPUOOPHI 1

YHpOEOA Ry https:/m.edso00.ru/83622200
Du3NUeCKU IPAKTUKYM I10 TEME
"N3mepeHune cuiibl TOKa U HaApsHKEHUST
B LIETIH MTOCTOSTHHOTO TOKA MPHU MOMOIIH
AHAJIOTOBBIX U TU(PPOBBIX
145 n3Me I/ITeJ'II)HBII)l( H(bll)/160 oB" WM 1 1 bubmmorexa [IOK
" P PHOOP . https://m.edsoo.ru/5643ea56
3HAKOMCTBO C IU(PPOBOIA
naboparopueit o pusuke. [Ipumepst
U3MepeHus PU3NIECKUX BEITHMYUH TIPU
MOMOIIY KOMITbIOTEPHBIX AATYUKOB"
146 Du3nYeCKuil TPAKTUKYM T10 TEME 1 1 bubnuotexa [JOK
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"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI https://m.edsoo.ru/f6292f5f

C LEJIBI0 ONPEACIICHUSI MTHOBEHHOM
ckopocth"

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs Mpu

MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
bubnunoreka LIOK

147 BIDKEHWH 110 HAKJIOHHOI TUIOCKOCTH" 1 1
A https://m.edsoo.ru/6960b6ef

win "MccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
nBIKeHun"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"U3mepenune yckopeHust CBOOOTHOTO bubmuorexa [JOK

148
nageHus" win "M3ydeHue nBUKEHUsS https://m.edsoo.ru/d1ea2402

TCI1a, 6pOI_HeHH01"O FOpI/I3OHTaHBHO"

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea 10

OKPYXHOCTH C IIOCTOSTHHOM 110 MOJTYJTIO
bu6mmoreka IIOK

149 " "N 1 1
CROPOCTRIO™ B pACClIv/NS https://m.edsoo.ru/bcf53514

3aBHCHUMOCTH MEepHOAa 00paIeHUs
KOHHUYECKOTO MasiTHUKA OT €ro
napamMeTpos"”

Pu3nUecKuil TPAKTUKYM I10 TEME
"M3MepeHune paBHOAEHCTBYIOIIEH CUIIBI
IpU ABMKEHUH OpycKa Mo HaKJIOHHON bu6muoreka [JOK

150
mockoct" uinu "IIpoBepka runoTessl o https://m.edsoo.ru/0b34db84

HC3aBUCUMOCTH BPCMCHU JIBUKCHU

Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
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3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

DuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYroCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3nHOBOM 0Opasiie, OT UX bubnmnoreka HOK

151
nedopmarun” unn "Mzydenne https://m.edsoo.ru/b55b81al

JIBUKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErKuit
6J10K"

Pu3NYeCKuil IPAKTUKYM 110 TEME
"U3mepenune kodrpuIeHTa TpeHus o
BEJTMYMHE YIJIOBOTO Kod(pduiinenrta

3aBucuMoctu Frp(N)" mnu
p(N) bubmmoteka IIOK

152 "U 6 1 1
CCIICHOBARMIE ABIDKCHIT DPYCKa MO https://m.edso0o.ru/b83b1607

HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHULHEHTOM TpeHUs" UITN
"N3yuenune qBUKEHUS IPpy3a HA BaIly C
TpeHuem"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue yclIoBUN paBHOBECHS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaieHus" unu "Koncrpyuposanue bubmuoreka [IOK
KPOHILTEHHOB U Pacy€T CUJl ympyroctu" https://m.edsoo.ru/4a04f4{7

iy "M3ydeHne yCTOM4nBOCTH

153

TBEPJOTO TeJla, UMEIOIIETrO IUIOIAab
onops!"

but6mmoreka [IOK

154 DuU3nYeCKU MPAKTUKYM 10 TEME 1 1
https://m.edsoo.ru/856fb28e
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"N3MepeHune UMITyJibca Tena 1o
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS
UMITYJIbCa TeJla C UMITYJIbCOM CUIIBI"
wiu "MccnenoBanue coxpaHeHus
UMITYJIbCa IPU yIIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUYECKOTO Mpoliecca
(PEKOMEHI0BaHO UCTIOIb30BAHUE

155 undposoii 1adboparopun)" uimn 1 1 bubmmorera OK

https://m.edsoo.ru/e0fe7e07

"HM3y4eHne n30X0pHOTo Impouecca” uin
"N3yuenue nzob6apHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenbHoil TernaoéMkoctn"
nn "UccnegoBanue npouecca
OCTBIBaHMS BEUIECTBA" WM

156 "HccnenoBanue aquabaTHOTO 1 1
npouecca" win "M3yuenune

bub6mmorexa [IOK
https://m.edsoo.ru/2f2faa61

B3aUMOCBSI3H DPHEPTUHU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMrepaTypbl KUTIEHUS )KUAKOCTEH"

157 Pu3n4eCcKUuil IPAKTUKYM 110 TEME 1 1 bubmuotexa [JOK
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"N3yuenune 3akoHOMEpHOCTEH https://m.edsoo.ru/6b1a23b5
UCTIapEHUs KUIKOCTEH" Uin

"U3mepenne yieabHOM TeII0ThI
raByienus apaa’ win "M3ydyenue
CBOMCTB HACHIIIEHHBIX MApOB" WIN
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomerniennun". 3mepenue

K03 pHIHEeHTa TOBEPXHOCTHOTO
HATSHKEHUS

Ou3nyecKuil MPakTUKYM IO TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOAA" UITN
"N3y4yeHne npoTeKkaHus TOKa B LIETIH, bubmmnoreka HOK

158
coJiepsKalleil KoHaeHcarop" win https://m.edsoo.ru/ec424377

"Pacnipenienenue pasHocTu
NOTEHIMAJIOB (HAMPSLKEHU ) IpU
MOCJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU

159 "M3MepeHue yaeabHOTrO COIPOTUBIICHUS 1 1 bubmmorexa [TOK

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

npoBogHUKOB" K "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HanpspKEHUs JIJ1s1 JJaMITbl HaKaJIuBaHus"

160 Pu3n4eCcKUuil IPAKTUKYM 110 TEME 1 1 bubmuotexa [JOK
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"Habnronenue anekrponuza’ win https://m.eds00.ru/64b6e901
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "Uccnenosanue
3aBHCHUMOCTH COIPOTUBIICHHS
TEPMOPE3UCTOPA OT TeMIepaTypsl" Win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepUCTHKHU auoaa”

PesepBuslit ypok. O60011eHNE U

. bubnnorexa [JOK
161 CHUCTEMaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHrlil ypok. O0001I€HIE U
P P . bubnuorexa [IOK
162 CHUCTEMAaTU3als 3HAaHUH 110 TEME 1
https://m.edsoo.ru/3149956b
"Inaamuka"

Pese i1 ypok. O6001eHne
PBHBI YPOK e bubnuoreka [{OK

163 CUCTEMATH3AINA 3HAHUH 10 TEME 1
https://m.edsoo.ru/0f9752ac

"Cratuka TBEpa0TO Tena"

PesepBHbIil ypok. O000IIEHNE U
P P 5 bubnuoreka [{OK

164 cUCTeMaTH3alus 3HaHWU 10 TEME 1
. https://m.edsoo.ru/6¢0df9cc

"3aKOHBI COXpAaHEHUS B MEXaHUKe"

PesepBHelit ypok. O6001ICHHE U

165 CHUCTeMaTH3aIlusl 3HaHUH 110 TeMe | bubmuoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKUHETUUECKOU https://m.edsoo.ru/de 148976
Teopun"

PesepBHrlit ypok. O600IICHHE U

. bubnuotexa [JOK
166 CUCTeEMAaTU3aIus 3HaHUI 10 TEME 1

https://m.edsoo.ru/Obcc77cl

"Tepmonunamuka. TeniaoBbie MalIUHbI"

167 PesepBHbIil ypok. O0001ICHNE U 1 bubnuotexa [JOK
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cUCcTeMaTu3alys 3HaHUHU 110 TEME https://m.edsoo.ru/59ca5c91
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoab"

PesepBHeiit ypok. O600IICHHE U

. bu6nmoreka [IOK
168 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1

https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe mnosie"

PesepBHEblil ypok. O0001IIEHHE U
P P " bubnuoreka [IOK

169 cUCTEMATHU3aIHsA 3HAHUH 10 TEME 1
https://m.edsoo.ru/3cae6dal

"ITocTosIHHBIN AMEKTpUYECKUil TOK"

PesepBHEblil ypok. O0001IIEHHE U
P P - bubnunoreka LIOK

170 cucreMatusanus 3Hagui mo reme "Toku 1
https://m.edsoo.ru/cc7681d4

B Pa3JIMUHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170 8 16
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11 KIIACC
KoanuecTBo yacos
Ne Tema ypoka Kontpoabusbie IIpakTuuyeckue
n/n Bcero
padoThI padoThI

B3anmopeiicTBre MOCTOSTHHBIX
MarHuTOB U IIPOBOJHUKOB C TOKOM. 1
MarnautHoe nosie. ['unoreza Amnepa

BexTop MarHuTHON MHIYKIUU.
[IpuHUUI Cyneprno3uii MarHUTHBIX 1
nosned. JINHUY MarHUTHOM MHIAYKLIUHU

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/487a8593

bubnunoreka LIOK
https://m.edsoo.ru/4clabccb

MarauTHoO€e 1oJie MPOBOIHUKA C | bu6mmoreka IIOK
TokoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262
Cuna Amnepa, e€ HallpaBJIEHUE U | bubmuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6nunorexa LIOK
Pemenue 3anau 1
https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Ammepa. | bubmuoreka [JOK
DNEKTPOU3MEPUTENBHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJIeHHE U
MOJYJIb. JIBHKEHHE 3apSKEHHOU | bubnuotexa [JOK
YaCTULLI B OAHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
1oJje
Pemenue 3anau 1 bubmorexa [OK
https://m.edsoo.ru/504e98c7
Pa6oTa cuiel Jlopena 1 but6mmoreka [IOK
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https://m.edsoo.ru/d518be4b
bubnunoreka LIOK
10 Pemienue 1
HICHHE sakad https:/m.eds00.1u/93617bd9
MarunuTtHoe 110Ji€ B BEIlIECTBE.
11 deppomMarHeTuku, napa- u 1 bubmmorexa [IOK
PP - 1ap https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIEC CBOMCTBA
bubnunoreka LIOK
12 deppomarneTrkos. [Ipumenenne 1
https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe | bubnuoreka [IOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau no reme "MarautHoe | bu6mmoreka IIOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMAarHUTHOM
15 HH uu. IToTOK BEeKTOpa MarHuTHOM 1 bubmmorera OK
ALYRIHH. P https://m.edsoo.ru/b3efalcl
WHIYKINH
bu6mmoreka IIOK
16 OJ1C 1
AC mrayxum https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITHH 1 bubnuotexa [JOK
®dapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe anexrpuueckoe nose. Toku | bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C MHAYKIMH B ABUKYLIUXCS | bubnuotexa [JOK
MPOBOJHUKAX https://m.edsoo.ru/0235¢c02
but6mmoreka [IOK
2 P 1
0 SHICHHC SaTg https://m.edsoo.ru/4dfda618
21 [TpaBumno Jlenma 1 but6mmoreka [IOK
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https://m.edsoo.ru/bbc22726
MuanyktuBHOCTE. KaTymka
22 UH YKTI/IBHOCTI/I B eri’yl OCTOSIHHOT'O 1 bubmorexa LIOK
YK H https://m.edsoo.ru/621eae9d
TOKa
7 SABnenue camonnaykuuu. IC | bubnuoreka [IOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO NOJIs KaTYILIKH C | bu6nmorexa LIOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad11
b K
25 Pemenne 3amau 1 nommorexa 110
https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus | bubmmoreka [JOK
3HaHMUU 10 TeMe "DJIeKTpoInHaMuKa" https://m.edsoo.ru/76484025
7 KonTponbHas pabora no teme | | bubmuoreka [IOK
"DOnekTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
Komnebarennpuas cucrema. CBOOOIHEIE
28 koJsiebanus. ['apMoHnuyeckue 1 bubnuorexa [IOK
d hitps://m.edsoo.ru/7c1db385
KoaeOaHus
79 KunemaTtndeckoe u TMHAMUYECKOE | bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUN https://m.edsoo.ru/87¢e9498
DHepreTu4YecKoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAHUS
30 TapMOHHYECKUX KOJIeOaHUI U3 UX 1 bubmmorexa TOK
P https://m.edsoo.ru/e3c¢99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
ONHUCaHUs
but6mmoreka [IOK
31 A a ¥ ¢asza KouebaHuii 1
MILHTYZR HEbariT https://m.edsoo.ru/7a0c439a
32 [Tepuon 1 yacTora KoJIeOaHUH. 1 but6mmoreka [IOK




MyHuIunantsHOe aBTOHOMHOE 00111e00pa3oBaTeNbHOe YIpEKAeHHE CpeaHss o0meodpa3oBaTenpHas mkona Ne 36 mm. M.I1.Oxunnosa

JenaprameHt odpa3oBaHus AxMuHHCTpanun I. ExatepunOypra

620078, r. ExatepunOypr, yi1. Massiesa, 134 texn. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

[Teproa MasbIx CBOOOIHBIX https://m.edsoo.ru/e0399319
KoJe0aHuil MaTEMaTUYECKOTO
MasTHHKA. [lepro cBOOOHBIX
KOJIeOaHUH PY>KMHHOTO MasiTHUKa
13 3aryxaromue KoieOaHus. | bubnmnoreka HOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e¢93d09
bubnuoreka [{OK
34 ABTOKOIIEOA 1
BroRocham https://m.edsoo.ru/6add2644
bubnunoreka LIOK
35 Perenue 3agau 1 https://m.edsoo.ru/addeec?1
https://m.edsoo.ru/756123c5
VYpok-koH(pepeHmus "MexaHuUeCcKHe
P dep bubnuorexa [{OK
36 KOJIeOaHUs B MY3bIKaJIbHBIX 1
" https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATHU3AIHS
37 3HAHUU 10 TeMe "MexaHn4ecKue 1 bubnmorera OK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
18 DNIeKTpOMarHuTHbIE KOJIeOaHusI. 1 bubmuorexa [JOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
Dopmyna TomcoHa. CBSI3b aMINIUTYIBI
39 3a) 153[ z KOHJIEHCATOpa C aMILIUT 0};1 1 bubnnorexa [IOK
PAAa KORA p 74 hitps://m.eds0o.ru/0939af
CHJIBI TOKA B KOJIEOATETHHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUHU B 1 bubnmnoreka [JOK
U7eabHOM KoJiebaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 31eKTPOMarHuTHLIE
41 I(OJI}:gaHI/ISI Brin xcp CHHEBIC 1 bubmmorexa TOK
' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHUs
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IIepemennslii TOK. Pe3ucrop u
42 KOHJICHCATOP B LIENU MIEPEMEHHOTO 1 bubmorexa OK
8 pEH P https://m.edso0.ru/84836152
TOKa
43 Karymka MHIYKTUBHOCTH B LIEIIU | bubmumoreka [JOK
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
m 3akoH OMa JJis 3JIEKTPUYECKOM Lenu | bubnnorexa [JOK
IEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoniHoCTh IEPEMEHHOI0 TOKA.
45 AMIINTYIHOE U ICHCTBYIOIICE 1 bubmorexa OK
YA A yrom https://m.edsoo.ru/lcac6bcdc
3HAYEHUE CHJIbI TOKA U HAIIPSKEHUS
b K
46 Pe3onaHC B JIEKTPUUECKOM 1IeTIH 1 nommorexa [0
https://m.edso00.ru/087506df
bu6mmoreka IIOK
47 Pemrenue 3anau 1
A https://m.edsoo.ru/al 6836a4
WneanpHbIi TpanchopMaTop.
48 [Ipousso CTBE ne(be paqa I/Ip 1 bubmmorera OK
p A > Tepen . https://m.edsoo.ru/f97418ae
noTpebieHne NMEKTPUUECKONH IHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOACTBE JICKTPOIHEPTHH.
P Y B but6mmorexa [IOK
49 KynpTypa ncrions3oBanus 1
N https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
JKU3HU
but6mmorexa [IOK
P 1
>0 CHICHHE 3311 https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
51 Pemenue 3ana 1
THOHHE ST https://m.edsoo.ru/7cab59f8
52 O06o01IeHre U cucTeMaTH3aIus 1 bubmuorexa [{OK
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3HaHUU 110 TeMe "DJIEKTPOMarHuTHbIE https://m.edsoo.ru/401024a9
KoneOanus"
53 MexaHn4ecKue BOJIHBI. | bubmuorexa [JOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH 1 bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnuoreka [IOK
53 3BYK. XapaKTepHCTHIH 3BYKa . https://m.edsoo.ru/138b6f09
56 Wndpas3syk u ynptpassyk. [llymoBoe | bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
57 Pemienne 3agau 1 bubmmorexa [OK
https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHBIE BOJIHBI. | bubmuorexa [JOK
N3iyyeHue 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. | bubmuorexa [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >IeKTPOMarHUTHBIX 1 bubmmorexa [TOK
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBS3U U
61 TeJleBuaeHuA. Pagnonokamus. | bubnunorexa LIOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKpYKaroIle cpebl
& KonTtponbHas pabora o Teme | ] bu6muoreka [JOK
"Konebanus u BOIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSIMOJIMHEHHOTO | bu6muoreka [IOK
pacupocTpaHeHus CBETa https://m.edso00.ru/f9566406
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Pemenue 3aga4u Ha npuMeHEHUE
64 3aKOHA MPSAMOJIHHCHHOTO 1 bubmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHEHHs CBETA
65 Otpaxenue ceta. [lnockoe 3epkano. | bubnmnoreka HOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHTEIIBHBINA ITOKa3aTellhb
bubnuoreka [IOK
66 npenomienus. [lonHoe BHyTpeHHee 1
" https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHslil yroiu
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4 Ha npUMEHEHUE
67 3aKOHOB OTPAKCHUS U MPEIIOMIICHUS 1 bubmmorexa LOK
P P https://m.eds00.ru/49d830a9
cBeTa
Xox ayded B mpusMe. ucnepcus
68 cBeTa ngO)KHLII:)fI COCTi 6eJ1(I)Jr0 CBeTa 1 bubmorera [OK
' ' https://m.edsoo.ru/d8elc3be
LBet
69 JInn3bl. ®OKYCHOE PacCTOSTHUE U | bubmuorexa [IOK
ONTHUYECKas CUJIA JIMH3bI https://m.edsoo.ru/60441359
70 [Toctpoenue nzobpakeHuii B TMH3AX U ! bubmuoreka [IOK
UX CHUCTEMaXx. YBeJIMUeHHE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemienne 3aga4u Ha MOCTPOCHHE
71 U300pakKeHuH, 1MoJI aelxl/)lmx C 1 bubmorexa HOK
P > HOIYA https://m.eds00.1u/5a868f09
IIOMOIIIBIO JTUH3
but6mmorekxa [IOK
72 I'ma3 xak onTuyeckas cucreMa 1
https://m.edsoo.ru/ecd480a2
73 Pemenne 3amau. [1penenst | bu6muoreka [IOK
IIPUMEHUMOCTH T€OMETPUYECKON https://m.edsoo.ru/cd174al0
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OITUKHU
74 CKOpOCTh CBETa U METOBI €€ | bubnmnoreka HOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
75 Hucnepcus cBera 1 bubmorexa HOK
https://m.edsoo.ru/lel6ccbe
76 HNHuTtepdepenius ceera 1 bubmorexa HOK
https://m.edsoo.ru/5fc0c638
KorepeHTHble HICTOUHUKHU. Y CIIOBUS
bubnuoreka [{OK
77 HaAOJI0/IEHUSI MAKCUMYMOB U 1
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Perenue 3agau 1 Bubmiorexa OK
https://m.edsoo.ru/3061de2b
bu6nunorexa LIOK
I1 1
” PHMEHEHHE MHTEp(EpeHIIIn https://m.edsoo.ru/668edbc8
bu6nmorexa LIOK
1
80 Jludpakuns caera https:/m.edsoo.ru/12ed04bS
81 JudpaxknuonHas pemeéTka. Y cioBue | bubmuoreka [IOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubnunorexa LIOK
2 P 1
8 CTISHHE saneg https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTh CBETOBBIX BOJIH. | bubmuorexa [IOK
Ilomapuszanus ceera https://m.edsoo.ru/e9890fe9
but6mmorekxa [IOK
84 P 1
CHICHHe sajat https://m.edsoo.ru/c56¢8158
bubnunoreka LIOK
85 C 1
BETOBRIC ABICHIUA B HPHPOAC https://m.eds00.ru/0b36363d
86 O06o001IeHre U cucTeMaTH3aIus 1 bubmuoreka [{OK
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3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b

27 KoHTponbHas pabota 1o Teme | | bubnmnoreka HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH

28 KJIACCUYECKOW MEXAHUKH. 3aKOHBI | bubnuorexa [IOK
JIIEKTPOAUHAMUKA U TIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH

29 [locTynarsl ciennanbHONU TeOpUn | Bbu6moteka [JOK
OTHOCHUTEJIBHOCTU https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBall. [IpeobpazoBanus Jlopenua.

90 VYcioBue NpUYMHHOCTH. | bubmuorexa [JOK
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenJIeHHe BpPEMEHH U COKpallleHUe
JUTUHBI

91 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN | bubnmnorexa [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U

92 UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. 1 bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa
DHEprus MoKost
93 PaBHOBECHOE TEIIOBOE U3ITYyUEHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/f54035a5
bubnunorexa LIOK

o4 SaKoH cMemcHiA Brna : https://m.edsoo.ru/1c5£F752

95 I'mnotesa M. [lnanka o kBaHTax. | bubnunoreka LIOK
DOTOHBI https://m.edsoo.ru/aSffa218

96 DHeprus 1 UMNIyiIbCc GoToHa 1 bubmmoreka [JOK
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https://m.edsoo.ru/7fb307ec
97 ®otosdp¢exr. OnpiTe A. T | Bu6mumoteka [JOK
CroneroBa. 3akoHbl hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHenue DiHIITEHA 17151
98 dororddekra. "Kpacnas rpanumna” 1 bubmmorexa [JOK
P rparvit https:/m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue cera. OnwiThl I1. H. | bubnuoreka [IOK
JleGenena https://m.edsoo.ru/64b4f966
b K
100 BosHOBEIE CBOIICTBA YaCTHUIL 1 nbmmorexa 10
https://m.edsoo.ru/f59cfcec
Bonnsr ne bpoitnd. JlnuHa BOIHEBI 1€
101 b OI‘/’IJ'ISIII[/I aI;Me bl §6HaCTH ! 1 bubmorexa HOK
P pasmep g https:/m.edsoo.ru/5df8baf1
JIOKAJIN3alNUH IBUKYILIEUCS YaCTULIBI
bu6mmoreka IIOK
102 K - 7| 1
0 OPIYCKYTAPHO-BOTHOBOU JLyaTH3M https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha | bubmmnoreka HOK
KpHUcTaIax https://m.edsoo.ru/30dbal 8¢
Crnennduka U3MEpEHUH B MUKPOMHPE.
i P .. . Vp bubmuorexa [JOK
104 CoOTHOIIEHHS HEOTIPEAECIIEHHOCTEN 1
o https://m.edsoo.ru/65783dec
['eitzenbepra
105 Pemenue rpadgudeckux 3amaq 1 bubmmorexa [TOK
https://m.edsoo.ru/e70195bd
106 Pemenne pacuérHpix 3a1au 1 Bubmmorexa [IOK
https://m.edsoo.ru/ee9b3182
KoHTtponbHas paboTa mo Temam: Eubs OK
107 "OcnoBel CTO", "KopmyckysipHo- 1 1 nosmorexa I
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaiu3M
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OIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 atoma. [lmanerapnas Mojesb aToma 1 bubmorexa OK
: P A https://m.edsoo.ru/312b750a
Pezepdopna
bubnunoreka LIOK
109 [Tocrynarter bopa 1
TYTaTR HOp https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE# | bubnnorexa [JOK
DHEPrUU aToMa BOAOpOoJa https://m.edsoo.ru/cf74bl1a
111 CnioHTaHHOE U BBIHYKIEHHOE | bubnuoreka [IOK
U3JIyYEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jasep 1 bubnuoreka [IOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-lBanenko. 3apsa u | bubmuoreka [IOK
MaccoBO€ YUCIIO sapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTE
3aK0H paJIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3H ero
. bubnuoreka [{OK
114 u3llydeHus. BausHue 1
https://m.edsoo.ru/aab98bef
PaAMOAKTUBHOCTHU Ha KUBBIC
opranu3msl. Jlozumerpus
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. JledhekT Macco spa.
Snepnbie peakuuu. AaepHbie
115 eHaIfTo LIpH :6JIeMLf i aBJISIEMOTO 1 bubmorexa HOK
PeAiTOpaL. 1P yip https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CUHTE3a.
DKOJOTMYECKUE ACTIEKTHI PA3BUTHUS
SIIEPHOU SHEPTEeTUKHU
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Merozs! perucTpauuy u
MCCJIEI0BAHMS DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bubnunoreka LIOK
116 Bapronbl, ME30HBI U JICNTOHBI. 1
. https://m.edsoo.ru/1ac08aSb
IIpencraBnenue o CtangapTHOM
Mojenu. KBapk-riitooHHas MOAEb
aJpOHOB
®uzuka 3a npenenamu CTaHIapTHOU
117 Mozenu. TéMHast maTepus u TEMHas | bubnunoreka LIOK
sHeprus. EnuHcTBo husnveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Otansl pa3BUTHS aCTPOHOMUHU. | bubmmnoreka HOK
3HaueHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHnMOCTh 3aKOHOB (PU3UKHU IS
119 00BsICHEHUS TPUPOJIBI KOCMUYECKHUX | bubmuoreka [IOK
00BbEeKTOB. METO/ Il aCTPOHOMHUYECKHUX https://m.edsoo.ru/39¢44028
HCCIeN0BaHuN
CoBpeMeHHbBIE ONITHYECKUE
bubnunorexa LIOK
120 TEJIECKOIbI, paIUOTEIECKOIIBI, 1
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMHS
Bun 38é3nHoro Heba. Co3Be3aus,
121 SIpPKHE 3BE3JIbI, IIJIAHETHI, UX BUIUMOE 1 bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHE
Comaneunas cucrema. CoJHIie.
bub6mmorexa [IOK
122 CoiHeyHast aKTUBHOCTE. MICTOUHUK 1
. https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
123 3BE3bI, UX OCHOBHEIC 1 but6mmoreka [IOK
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XapakTepucTuku. /{uarpamMmma https://m.edso0o.ru/42169944
"CHeKTpaJIbHBIHN KJ1acC — CBETUMOCTD"
. bub6nmoreka [IOK
124 3Be3/1bI IVIABHOM MOCIE10BATEILHOCTH 1 hitps://m.cdsoo.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe NPECTABICHUS O | bubnuoreka [IOK
MPOUCXO0KAeHUH U dBOJonKK ColHIa https://m.edsoo.ru/d09da494
1 3BE3/1. DTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakruxa.
126 Tunel ranaktuk. YEpHbIE ABIPHI B 1 bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
A7Ipax rajJakTUK
Bcenennas. Paciuvpenue BeeneHHoi. Bumorexa 1IOK
127 3akoH Xab6mna. Teopus bonbuioro 1 hitps://m.cdsoo.ru/3dbdf0d2
B3pbIBA. PENIMKTOBOE M3ITyueHHE
128 MacmtaOHas cTpykTypa Beenennoit. | bubmmnoreka HOK
MeraranakTtrka https://m.edsoo.ru/ce234633
N bubmuoreka [JOK
129 Hepeménnslie npodaemMbl acCTpOHOMUU 1 hitps://m.cdsoo.ru/d37dffe
Pu3NYecKuil TPAKTUKYM 110 TEME
"NccneqoBanne MarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB" MJIH
130 "HccnenoBanue CBOMCTB | | bub6mmorexa [IOK
(beppoMarHeTuKoB" UIu https://m.edsoo.ru/67361aef
"HccnenoBanue 1eHCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"
131 Pu3n4eCcKUuil IPAKTUKYM 110 TEME 1 1 bubmuotexa [JOK
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"N3mepenue cuibl AMiepa" uiam https://m.edsoo.ru/fcae91e9

"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmrnepa oT cuiibl TOKa'" WIIn
"OnpenesnieHue MarHUTHOW UHAYKIIUU
Ha OCHOBE M3MEpPEeHUs CUIIbI AMriepa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sIBJIIEHUS
132 3JIEKTPOMArHUTHOM MHIYKUIUU'" WIIN 1 1 https://m.edsoo.ru/c36658da

"Onpenenenre MHAYKIMU BUXPEBOTO
MAarduTHOro mosis"

Pu3n4ecKuil NPAKTUKYM 110 TEME

133 "UccnenoBanue siBICHUS | | bubmmoreka IIOK
camouHaykiuu" i "Coopka MoaeIu https://m.edsoo.ru/b8fb6391

3JIEKTPOMAarHUTHOr 0 reHeparopa”

Pu3nYecKuil TPAKTUKYM 110 TEME

134 "N3mepeHnue nepuojia CBOOOIHBIX | | bubmmnoreka HOK
KoJie0aHUN HUTSIHOTO U MPYKUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
" bubmuoreka [{OK
135 [IpeoOpazoBanme SHEPTUU B 1 1
" https://m.edsoo.ru/a28026bd
NPYXKUHHOM MasiTHUKE
Pu3NYeCKUu IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOIo TOKa

136 4yepe3 MoCIIeI0OBATEIFHO COSTUHEHHBIE 1 1 bubnunorexa LIOK

KOH/JIEHCATOp, KaTylIKy U pe3ucrop” https://m.edsoo.ru/89dc2d90

nn "UccnenoBanue paboThI
NCTOYHHUKOB CBCTA B LICIIN
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137

138

139

140

141

142

IIEPEMEHHOT0 TOKa"

DuU3NYECKU MPAKTUKYM 10 TEME
"M3ydyeHue napaMmeTpoB 3ByKOBOH
BOJIHBI"

duznyeckuit IIPAKTHUKYM I10 TCMEC

"M3mepeHue nokaszatesns IpeaoMIeHUs

crexya" i "llonyuenue
n300pakeHus B CUCTEME U3 TIOCKOT0
3epKajia v JUH3bI"

Ou3nyecKuil MPaKTUKYM IO TEME
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO paccTOSIHUS OT BellecTBa
(Ha mpuMepe KUJIKHUX JIUH3)" Win
"N3mepenue GOKyCHOTO pacCTOSHHUS
pacceuBaronuX JUH3"

Du3n4eCcKu IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,
UHTEp(EPEHINH U MOJIIPU3ALUU
ceera"

Pu3NYeCKu IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"
Pu3NYEeCKU IPAKTUKYM 110 TEME

"N3mepenne nocrosinuoi [1nanka Ha
OCHOBe HcciieoBaHus Gpotorpgexra’

1 1
1 1
1 1
1 1
1 1
1 1

bu6nmoreka [IOK
https://m.edsoo.ru/b100661a

bubnuoreka [{OK
https://m.edsoo.ru/42569¢eal

bu6nunorexa LIOK
https://m.edsoo.ru/b879fb3f

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737

bubnunorexa LIOK
https://m.edsoo.ru/63756¢c47

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82
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niu "MccaenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOHO] OT
HanpspKeHus"

143

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKEHHOT0 aTOMapHOI0 BOOpOAa
U U3MepeHne nocTossHHoi Punbepra”

bub6nmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "V3ydenue noriomnieHus o6era-
YaCTHI[ ATFOMUHHAEM"

bubnuoreka [{OK
https://m.edsoo.ru/c3dabebe

145

146

Pu3n4ecKuil TPAKTUKYM 110 TEME
"HaOnronenus 3B€34H0ro Heba
HEBOOPYKEHHBIM I'T1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUN JUIsl ONIPEACIICHUS
MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Modaymapus u
spkue 3BE3ab1" unu "Habmoienus B
tesieckon JIyHbl, IJIaHET, TYMAHHOCTEN
U 3BE3THBIX CKOIUICHUN"

O06o01IeHre U cuCcTeMaTH3alus
3HaHuil. Posib GU3MKN 1 aCTPOHOMUHM B
3KOHOMUYECKOM, TEXHOJIOTUISCKOH,
COITMATbHOM U ATHYECKOH chepax

bu6mmoreka IIOK
https://m.edsoo.ru/1072021e

bubnunorexa LIOK
https://m.edsoo.ru/ad6ddeed
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JIeSITEILHOCTH YeI0BeKa
O000111eHNE U CUCTEMATU3ALMS
147 3HaHui. Posb u MecTo Gpu3uku u | bubnmnoreka HOK
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3ALUS
3HaHu#. Posb pusnueckoit Teopun B
OPMHUPOBAHUU MIPEACTABIEHNN O
148 inznqeixoﬁ Ka TEIHC MHpa, MECTO 1 bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
(bU3HYECKON KapTUHBI MUPa B 00IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O PUPOJIC
149 O00011eHNEe U CUCTEMATU3ALIS | bu6nunorexa LIOK
3gaHui 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTH3aIHs | bu6mmoteka [IOK
3HaHu# 1Mo teme "KuHemaruka" https://m.edsoo.ru/4e31b507
151 O000111eHNEe U CUCTEMATU3 AL | bu6mmoreka IIOK
3HaHu# 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHNE U CHCTEMATH3AIINS
152 3HaHWH 1Mo TeMe "CTaTuKa TBEPIOTO 1 bubmorexa LHOK
" p https://m.edsoo.ru/3cca482e
Tena
O0001IeHNE U CHCTEMATH3AIINS
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS 1 bubnnorexa [IOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001IeHNEe U CHCTEMATH3AINS
154 3HaHu# 110 Teme "OCHOBEI 1 bubmmorexa TOK
. 2 https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
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O00011IeHNE U CUCTEMATHU3ALHS
155 3gaHui 1o teme "TepmoauHamuka 1 Bubmorexa LIOK
,P ) https://m.edsoo.ru/c63f7c10
TeruioBeIe MaLIHHE]
O00011IeHNE U CUCTEMATHU3ALHS
156 3HaHUM 1o TeMe "ArperaTHbie | bubnmnoreka HOK
cocTosgHus BenlecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexopl"”
O000I11IeHNE U CUCTEMATU3AIUS
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE 1 Bubmorexa LIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O0600I11IeHNE U CUCTEMATU3ALUS
158 3HaHuH 110 Teme "TloCcTOSTHHBII 1 Bubmorexa LIOK
. o https://m.edsoo.ru/71453ee6
AIIEKTPUICCKUI TOK
O000I11IeHNE U CUCTEMATHU3AIHS
159 3gaHui 1o TeMe "TOKH B pa3InyHBIX 1 Bubmaorexa IIOK
" - https://m.edsoo.ru/3d40077a
cpenax
160 O0600I11IeHNE U CUCTEMATU3AIUS | bu6mmoreka IIOK
3HaHu# 110 Teme "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrblii ypok. O0001IEHNE U
161 CI/ICTIe)MaTI/ISZII]);I/ISI 3HAHUH 110 TEME 1 Bubmorexa IIOK
" n https://m.edsoo.ru/053e2248
DNeKTPOMAarHUTHAS WHTYKITHS
PesepBHrblii ypok. O0001IEHIE U
P P . bubmuoreka [JOK
162 cucTeMaTu3alus 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoueOaHust
PesepBHrlii ypok. O0001IEHIE U
163 CI/ICTIe)MaTmZp W 3HAHUH 10 TEME 1 Brbmmorexa [IOK
" B " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHMS
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PesepBHeiit ypok. O600IICHHE 1

164 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe | bubnunoreka LIOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJHEI"
Pesepsueiil ypok. O0001IEHE U
P P . bubnuorexa [{OK
165 CUCTEMATH3AINA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/52ad 1603
Omruka
PesepBurblii ypok. O00011I€HIE U
P P . bubnuoreka [{OK
166 CUCTEMATHU3AINA 3HAHUH 110 TEME 1 hitos://m.ed 15beclc6s
ps://m.edsoo.ru/Sbeclc
"Ocnosel CTO"
PesepBurblii ypok. O0001I€HIE U
P P . bubnuoreka [IOK
167 cucTeMaTHu3alus 3HaHUH 110 TEME 1

https://m.edsoo.ru/f7¢59d38

"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHslit ypok. O6001IeHNE U
168 CHUCTEMAaTHU3alus 3HaHUH 10 TEME 1
"®dusuka aroma"

bu6mmoreka IIOK
https://m.edsoo.ru/1f511654

Peseprubiil ypok. O60011eHIE U
169 CHCTEeMaTH3allMs 3HAaHUH 110 TeMe 1 bu6mmoreka IIOK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0

3JIeMEHTapHbIX YyacTull"

PesepBHEIil ypok. O000IIIEHNE U
PBHBIH YD " BuGmmorexa IJOK

170 CUCTeEMAaTH3allus 3HaHWI 10 TEME 1
https://m.edsoo.ru/2bffb94c

"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 170 4 6




JenaprameHt odpa3oBaHus AxMuHHCTpanun I. ExatepunOypra
MyHuIunantsHOe aBTOHOMHOE 00111e00pa3oBaTeNbHOe YIpEKAeHHE CpeaHss o0meodpa3oBaTenpHas mkona Ne 36 mm. M.I1.Oxunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 texn. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMme NnpeaAMETHBIC PE3YyJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOU TEXHHUKU
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOIEH

Y4uThIBaTh TPAaHULBI TPUMEHEHUS W3YyYCHHBIX (DU3MUECKUX MOJAENeH:
MaTepuaibHas TOYKa, HHepIUAIbHAS CHUCTEMa OTCUYETa, aOCONMIOTHO TBEPI0E
TEJO, UJCANIbHBIN ra3; MOJETN CTPOSHUS ra3oB, KHUAKOCTEH U TBEPABIX Tell,
TOYCYHBIN AJIEKTPUUECKUI 3aps]l — P pelIeHnH (HU3NUECKUX 3a7a4

PacnioznaBate pusnueckue siBieHUs (IIPoLecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJAPHO-KUHETUYECKOW TEOpUU CTPOEHUS
BEIIECTBA M DJJEKTPOJAMHAMHUKUA: DPABHOMEPHOE M PaBHOYCKOPEHHOE
NPSMOJIMHEHHOE JIBHOKCHHE, CBOOOJHOE TajeHUuEe TeJ, JBWIKEHUE 10
OKPYXKHOCTH, WHEpLUs, B3aumojeiictBue Tten; Auddys3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BhEMa Tel
IpU HarpeBaHuM (OXJIAXAECHHUU), TEIUIOBOE pPaBHOBECUE, HCIapEHue,
KOHJICHCAlUs], IJIABJICHUE, KPUCTAJUIU3AIUs, KUIIEHUE, BIAKHOCTh BO3/1yXa,
MOBBILICHHUE JABJIECHUS ra3a IPU €ro HarpeBaHUMU B 3aKPBITOM COCYAE, CBSI3b
MEXIy MMapaMeTpaMy COCTOSIHUS raza B M30IPOLIECCAX; JIEKTPU3ALMS Tel,
B3aUMO/ICHCTBUE 3aPsAI0B

10.4

10.5

OnuchiBaTh MEXAaHUYECKOE JBUKEHUE, UCTIONB3YS (PU3NUYECKUE BEITHMYUHBIL:
KOOpJAMHATA, MYTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, Cuia,
UMITYJIbC ~ Tejla, KUHETUYECKass DHEprus, IMOTCHIMaJIbHAs JSHEPTus,
MexXaHW4yeckas paboTa, MeXaHW4Yeckas MOIIHOCTh; TIPU  OIMUCAHUU
MPAaBUJILHO TPAKTOBAaTh (DM3UYECKUN CMBICI HCTOJIb3YEMbIX BEIHYMH, UX
0003HaYeHHs] W EAWHUIBI, HAaXOAUTHb (HOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIUYUHY C APYTUMU BEIUYUHAMEU

OnucelBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCTONB3Ys (PU3MYECKHE BEIMYUHBI: JAaBJICHUE Ta3a, TeMIepaTypa, CpeaHsis
KMHETUYECKast JHEPIUst Xa0THYECKOIO JBUKECHUS MOJIEKYIL,
CPEIHEKBAJpaTU4YHAs  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIJIOBOTO ABUTATENs; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (hU3MUECKUN
CMBICTT MCHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U €JIMHUIIbI, HAXOIUTh
bopMyIbl, CBS3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEIMYUHY C JPYTHUMH
BEJIMYMHAM
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10.6

OnuceiBaTh  WU3y4YEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BELIECTBA U
AIIEKTpUYECKUE SIBICHUS (TPOIECCHI), UCMONb3Yysl (U3NYECKUE BEITUYUHBI:
AIIEKTPUYECKUIN 3apsl, 2JIEKTPUYECKOE TI0J€, HANpPsHKEHHOCTh IO,
MOTEHLIMAJ, Pa3HOCTh MOTEHIMAJIOB; IIPH ONMCAHUU MPABUIBHO TPAKTOBATh
(u3nUeCKUil CMBICH MCIIOJIb3YEMbIX BETMYMH, UX 0003HAUYECHUS U €IHHULIBL;
yKa3bpIBaTh (DOPMYJIbI, CBS3BIBAIOIIME IAHHYIO (U3UYECKYIO BEIUYHMHY C
JpYTrUMU BEJTMYUHAMU

10.7

10.8

10.9

10.10

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U ABICHUS, HCIIONB3Ys (PU3HUYECKHEe
3aKOHBI W INPUHLHUIBL 3aKOH BceMupHOro tarorenus, I, II u III 3axonHsI
HproToHa, 3aKOH COXpaHEHHs] MEXAaHWYECKOM JHEPrUH, 3aKOH COXPaHEHUs
UMIyJbCa, MPUHLUI CYNEPHO3ULMM CHUJI, [PUHLUUI PABHOIIPABUS
WHEPLHAIBHBIX CUCTEM OTCYETA; MOJECKYJIIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHMS BEIIECTBA, IA30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKON
SHEPIUU TEIUIOBOTO JIBHKEHMS MOJEKYJI C abCOJIIOTHOW TeMIepaTypoH,
IEPBBIA 3aKOH TEPMOAMHAMHMKHU; 3aKOH COXPAHEHMS JJIEKTPUYECKOTO
3apsana, 3akoH KyioHa; mpu 3TOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEMaTHUYECKOE BBIPAKEHUE U YCIOBHS (IpaHUILlbl, 00J1acTH)
IPUMEHUMOCTH

OOBSICHATE OCHOBHEBIE MMPUHIUIIBI JIEHUCTBUS MallluH, HpI/I60pOB u
TCXHUYCCKUX YCTpOﬁCTB; pasiinyaTtb yCI0oBUs ux 0€e3011acHOTO
HCIIOJIH30BaHUS B IIOBCEIHECBHOM JKHU3HHI

BBINONMHATE 3KCHEPUMEHTHI IO HCCIEIOBAHUIO (DU3MUECKUX SIBICHUNA U
MIPOLIECCOB C UCHOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TIPH 3TOM
dopmynupoBate npobiaeMy (3a1ady) U TMIOTe3y y4eOHOTo 3KCIEepUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOT0 000py/10BaHUs, TPOBOJUTH OIBIT
1 (opMyITUPOBATh BHIBOIBI

OcymIecTBISITh MpsiIMbIe M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUWH;

Ipu 3TOM BBI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U HUCIIOJIB30BATH
N3BCCTHBIC MCTOAbI OLICHKH HOFpCIJ.IHOCTCfI I/I3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXJy (PU3NYECKUMH  BEIMYMHAMU C
UCIIOJIb30BAaHUEM TPAMBIX H3MEpPEHUH; TNpU 3TOM KOHCTPYHpPOBaTh
YCTQHOBKY,  (UKCUpPOBAaTh  pe3ylbTaThl  IOJYYEHHOM  3aBHCHMOCTH
¢u3nyecKux BETUYMH B BUAE TaOiaMIl W rpaduKoB, JenaTb BBIBOJBI IO
pe3yJipTaTaM MCCIIEN0BaHUs

10.12

CobuoiaTh mpaBmiia 6€30MacHOrO TpyZAa IpU MPOBEIEHUHN UCCIEIOBaHU B
paMkKax  y4eOHOrO  OSKCIEpHUMEHTa, Yy4eOHO-MCCIIeOBATENbCKON U
IIPOEKTHOM AESTEIBHOCTH C MCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 060PYLOBAHUS

10.13

Pemates pacu€rHble 3aauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
I/ICHOJ'II)SYSI (bHSH‘IeCKI/Ie 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a }’CJ'IOBI/IH
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICTATh (DU3HMUECKUE BETUYHHBI
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10.14

u Qopmyinbl, HeoOXoAuMble [Isi €€ pelieHHs,, MPOBOAUTH pPacuéThl U
OILICHUBATh PEAIIbHOCTDH MOJYYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI

Pemiate Ka4C€CTBCHHBIC 3aga4du: BBICTpAanBaTh JIOTHYCCKH

HENPOTUBOPEUHBYIO IIETMOYKY PACCYKICHHI C OMNOpOod Ha H3YyYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

10.15

Hcnonp3oBaTh  OpU  pelIeHUMM  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIpETAllMM U TPEACTABICHUS y4YyeOHOM U  HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMY, MOJYYEHHOM U3 pa3IMyHbIX HCTOYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJIy4yaeMyro HH()OpMaIUIo

10.16

[TpuBOANUTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOESIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, OOBSCHEHUE IIPOLECCOB OKPYXKAIOIIEr0o MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcronp30BaTh TEOpETUYECKHE 3HAHUS 1O (PU3MKE B MOBCEIHEBHON KHU3HH
Ui o0ecriedeHrsi 0€30MacHOCTH TpH  oOpameHuH ¢ HpubopamMu U
TEXHUYECKUMU YCTPOMCTBAMM, Ul COXPAHEHHS 370POBbSI U COOJIIO/IEHUS
HOPM 3KOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAIOLIEH cpeie

10.18

11 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11.1

11.2

PaGotarh B rpymme C BBIIOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIBI, PAMOHAILHO PACTIPECNIATh 00S3aHHOCTH |
IJIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTYyalMAX, aJACKBATHO
OLCHUMBATb BKJIaJd KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbI B PCIICHHUC
paccMaTpuBaeMoi MPoOIeMbI

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero oopa3oBanusi

JleMoHCTpHpOBaTh HAa MpUMeEpax pojib U MEeCTO GU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOI Hay4yHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATEIBHOCTH JIOJEH, LEIOCTHOCTh U
eIMHCTBO (PU3UUECKOM KapTHHBI MUpa

Y4uThIBaTh TpaHUIBl MPUMEHEHHS M3YYEHHBIX (U3NYECKUX MOJIEINEeH:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, sAAepHas MOJEIb aroMa, HYKJIOHHas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NIeCKHX 3a1a4

11.3

Pacnio3naBath (pusnueckue siBieHus (Mpoiecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB JJIGKTPOJAWHAMUKM M KBAaHTOBOM (DM3HKHU: dJIEKTpUYEcKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, 3JIEKTPOMarHUTHasl MHAYKLHUSA, NEHCTBHE
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MAarHUTHOIO IO HA TMPOBOJHMK C TOKOM M JBHXKYIIMHCS 3apsil,
IIEKTPOMArHUTHBIC KoJicOaHus u BOJIHBI, pSMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, OTPAKEHHE, NpPEIOMIICHUE, WHTepdepeHIms,
TUQpakuus U MOJISIPU3aLUs CBETa, AUCIEPCUS CBETa, (POTOIIEKTPUUCCKUI
s dekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHIATOTO
CIIeKTpa  aTtoMa  BOJOPOJAA,  ©CTECTBEHHAas M  MCKYCCTBEHHAs
PaaroaKTHBHOCTh

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BELIECTBA (3JIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIOJB3YS  (PU3UYECKUe
BEJIMYUHBI: YICKTPUUECKUN 3apsif, CUila TOKA, dJIEKTPUYECKOE HANPSKECHUE,
AJIEKTPUUYECKOE COMPOTUBIICHHE, pa3sHOCTh moTeHuuanos, OJC, pabora
TOKAa, HWHAYKUUS MarHuTHOrO mnojisA, cuia Awmmepa, cuina Jlopenia,
WHJIYKTUBHOCTh KaTYILIKH, YHEPTUs 3JIEKTPUUECKOr0O U MAarHUTHOTO IOJIEH,
HEepuoJl U 4acToTa KoJieOaHui B KosieOaTelbHOM KOHTYpE, 3apsi M cuja
TOKa B IPOLECCE TapMOHMYECKHX JJIEKTPOMArHUTHBIX KOJEOAHUH,
(OKyCHOE pacCTOSsHHE M ONTHYECKas cujaa JUH3bl; I[PU ONUCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIB3YyEMBIX BEIMYMH, HX
0003HAYeHNsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SIBJICHHS M IPOLECCHI, HCIOJIb3YS
¢u3nyecKue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacToTa CBETa, SHEPrus W HMIYyJIbC (OTOHA, NEpUOA MOIypacnaja,
SHEpPrusl CBSA3M ATOMHBIX SEp; MPH ONHWCAHUU NPABUIBHO TPAKTOBATh
¢u3nuecKkuil CMBICH UCIIOJIb3YEMbIX BETMYMH, UX 0003HAUEHUS U €UHULIBI;
yKa3bplBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIUYHMHY C
JPYTUMH BeJTMYMHAMM, BEIYUCIATH 3HaUeHHE (PU3NIECKON BETUUHHBI

11.6

AHanu3upoBaTh pU3NUECKUE MPOIECCHl U SBJIEHUS, UCHOIb3Ys GU3NUECKUE
3aKOHBl M NPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BaTeIbHOTO U
NapaJuIeIbHOTO COEIMHEHNUS TIPOBOIHUKOB, 3aKkoH /[xoyisa — Jlenna, 3akoH
ANIEKTPOMAarHUTHOW MHAYKLHHU, 3aKOH NPSMOJIMHEHHOTO PaclpOCTPAHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETAa, yPaBHEHUE
OnHiTeiiHa 11 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXPaHEHMsI UMITyJIbCA, 3aKOH COXPAHEHMs JIEKTPUYECKOIo 3apsizia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcia, MOCTyaaTsl bopa, 3aKOH pajinOaKTHBHOIO
pacnaza; mpu 3TOM pa3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BbIpaXe€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

11.7

11.8

OmpenensaTh HampaBiI€HHWE BEKTOpa HWHAYKIIMA MAarHUTHOTO  TIOJIS
MTPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpOI/ITB 1 OIHMCHIBATH I/I306pa)KCHI/IC, CO31aBacMoOC IINIOCKUM 3CpKaJIoM,
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TOHKOH JIMH30HU

11.9

BEIIOTHATE 3KCHEPUMEHTHI 0 HCCICIOBAHUIO (DM3HUYECKUX SIBICHUUA U
MPOIIECCOB C MCIIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEPECHHUIA; IPU ITOM
dbopmyaupoBath IpodiemMy (3aaady) ¥ THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUs, TIPOBOJUTH OIBIT
U GOPMYJIUPOBAThH BHIBOJIBI

11.10

OcymiecTBiIATh TpsSMbIE M KOCBEHHBbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTUMAIBHBIA CIOCO0 M3MEPEHHS W HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBATH
pe3ybTaThl TOJYYEHHOW 3aBUCUMOCTH (U3MYECKHX BEIMYMH B BHUJC
TabJIUI U TpaUKOB, A€TaTh BBIBOABI 10 pe3yJbTaTaM HCCIeI0BaHUS

11.12

Colmoath mpaBuiia 0€30MacHOT0 TPy/Aa P MPOBEACHUH HCCIICIOBAHUI B
paMKax  y4eOHOTO  3KCIIEPUMEHTa, Y4EeOHO-HMCCIICIOBATEILCKOW U
HpOCKTHOI;'I ACATCIBHOCTH C UCII0JIb30BAHUEM U3MEPHUTCIIbHBIX }’CTpOI\/JICTB n
1ab0paTOpPHOTO 000PYIOBAHUS

11.13

Pemare pacuérHbie 3amaudl C SIBHO 3a/laHHOM (PU3MYECKOH MOJEbIo,
UCTIONB3YS (PU3UYCCKUE 3aKOHBI M MTPUHIIMITE; HA OCHOBE aHAN3a YCIIOBHSI
3aJjaud BBIOUPATH (PU3UYECKYIO MOJECIb, BBICIATh (DU3MUCCKHUE BEITUIHHBI
U (QopMyIBl, HEOOXOIMMBIC Il €€ pEelIeHUs, MPOBOIUTH PACUEThI W
OIICHUBATh PEATBHOCTH IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BETHUNHBI

11.14

11.15

11.16

11.17

Pemats KaueCTBEHHbIE 3a1a4u: BBICTPAUBaTh JIOTUYECKHU
HEIIPOTHBOPEUYMBYIO IETMOYKY pACCYKICHHM C ONOpOM Ha H3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS

Hcnonb3oBaTh  MpH  pelIeHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM Ui  [OMCKA, CTPYKTYPUPOBAHUS,
UHTEpOpeTallii ¥ MpeJACTaBleHUs Y4eOHOH M  Hay4YyHO-NOIMYJSPHON
uH(pOpMalliK, TOJIYYEHHOHM W3 pa3jIMYHbIX HCTOYHHMKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJIYy4aeMyto HH(OPMALIHIO

OOBSACHATH TPUHIMIMBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HHU

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKu, B OOBACHEHHE MPOIECCOB OKPYKAIIIEro MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeopeTHUecKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXPAHEHUS 370POBbS M COOIIOJCHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPYKAIOLIEHN cpezie
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PaGoTtate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PaCHpPEACIsaTh O0SI3aHHOCTU U

11.19 IUIAHUPOBATL JEATEIBHOCTE B HECTAHAAPTHBIX CHUTyalUsAX, aJe€KBaTHO
OLICHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHKOB TIPYIIBl B PEIICHHUE
paccMaTpuBaeMoii MPoOIeMbI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaejia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHU A

1.1

1.2

®usnka — Hayka o mpupone. Hayunble MeTonb
MO3HAHMA OKpYXKaroliero mupa. Poip sxcnepumenra
U TEOpHMHM B TIpOIecce IMO3HAHUS IPUPOJIBL
OKcriepuMeHT B prsuke

MogenupoBanue  (QU3MYECKUX  SABICHUH  H
nporeccoB. Hayunble runoressl. ®Pusnyeckue
3aKOHbl M TEOpuUu. ['paHUIBl NPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pomre u wMecro ¢umsuku B opMupoBaHUH
COBPEMEHHOM  HAy4yHOM  KAapTUHBI MHUpa, B
NPaKTUYECKOHN eATEILHOCTH JIIOCH

MEXAHHUKA

###ParHH#KNUHEMATUKA

2.1

2.1.1

2.1.2

2.1.3

2.14

Mexannueckoe — nBwkeHue.  OTHOCUTEIIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema oOTcuérta.
Tpaexropust

[lepememienne, CcKOpocTh (CpeAHsisi  CKOPOCTH,
MT'HOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHabHOM
TOYKH, UX MPOEKIMU HAa OCH CUCTEMbl KOOPAMHAT.
Crno)xeHue nmepeMeIIeHnu U CJI0KEHUE CKOPOCTEH

PaBHOMepHoe U PpaBHOYCKOPEHHOC HpHMOHHHeﬁHOC
JABUKCHUC. Fpa(bI/IKI/I 3aBUCUMOCTH KOOpPAHWHAT,
CKOpPOCTH, YCKOPCHHA, IMYTU W JCPEMCIICHUSA
MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

CBoOoaHOE nasieHne. Y CKOpeHue CBOOOHOTO
naJicHus

KpuBonunnuelinoe JIBUYKEHUE. PaBrOMepHOE
JBUXCHUEC MaTepI/IaJ'II)HOI\/’I TOYKH II0 OKPYXHOCTH.
VYrioBast ckopocTh, JMHENHas ckopocTs. [lepnon u
gactoTa. L{eHTpocTpeMuTenbHOE yCKOpEHUE

2.1.7

TexHUYeCKrEe YCTPOMCTBA: CHUIAOMETp, JBUKECHHE
CHApSAJIOB, LIEMTHBIE U PEMEHHBIE MTepeIadn

[Tpaktuyeckue paboTel. M3MepeHne MrHOBEHHOM
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ckopocTH. HMccnenoBaHne COOTHOLIEHUS MEXIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEIOBATEIIbHBIE PABHbBIE IIPOMEXKYTKH BPEMEHU
IIPU PAaBHOYCKOPEHHOM JIBHOKCHUU C HA4YaJIbHOU
CKOpPOCTBIO, PaBHOM HyIw0. M3ydeHue IBUKEHUS
HIapyuKa B BSA3KOM JKMIKOCTH. M3yueHue nBUKEHUS
TeJa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

2.2.1

###Par### INTHAMUKA

[Ipunmun  otHocutenbHOCTH ["amuines.  IlepBsiit
3akoH HerlotoHa. HepuanpHble CUCTEMBI OTCUETA

222

223

224

Macca tena. Cuna. [IpuHnun cyneprno3uiuuy cuil

Bropoii 3akoH HproTOHA [17151 MaTepUaIbHOW TOUKH B
uHepuuanbHoii cucteme otrcuéra (MCO). Tperuit
3aK0H HploTOHA 1St MaTepuaIbHbIX TOUYEK

3akoH BCCMHUPHOI'O TAT'OTCHUA. Cuma TSOKECTH.
HCpBaﬂ KOCMHYCCKaA CKOPOCTh. Bec tena

225

2.2.6

2.2.7

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIbKEHUs U cuia TpeHus nokos. KoadduuueHt
Tpenus. Cuiia CONPOTUBICHUS MPHU IBUKEHUU Tela
B JKUJIKOCTH WJIH Ta3e

[locTymarensHOE ¥ BpallaTeIbHOE  JBUKCHHE
a0COJIIOTHO TBEPAOrO Tea

2.2.8

MoOMEHT cuibl OTHOCUTEIBHO OCH BpalleHUs.
IIneqo cuibl. YciioBus paBHOBECHS TBEPAOTO TENA B
nCco

.

2.2.10

TexHUYEeCKHEe yCTPONCTBA: OAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Tpaktnyeckue paboTsl. M3yueHue JABHXKEHMS
Opycka M0 HAKJIIOHHOHM MJIOCKOCTH TOA JeHCTBHEM
HECKOJIbKUX cui. McciaenoBanue 3aBUCHMOCTH CHII
YIOPYTOCTH, BO3HUKAOIUX B JehopMUpyeMoit
NpYXUHE U PE3UHOBOM 00paslie, OT BEJIMYUHBI UX
nedopmanuu. MccnenoBanue ycioBUN paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BPALICHUS

2.3

###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1

I/IMHyJ'IBC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHyJ'H:C CHJIBI 1 UIBMCHCHUC
HUMITYJIbCA TCJIa

232

3akoH coxpaHenus: umiyibca B MMCO. PeaktuBHOE
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JIBHOKEHUE
233 Pabota cuibl
234 MONIIHOCTE CHJIIBI
235 Kunernueckass 5SHepruss MaTepUAIBHONM  TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas >Heprus. lloreHuuanbHas sHeprus
236 yhpyro nepopMupoOBaHHON IPYKUHBI.
o [MoTeHIMaNbHAS YHEPTHS Tea BOIM3H MOBEPXHOCTH
3emiu
[ToreHnuanbHble U HEMOTEHLUANbHBIE cUilbl. CBA3b
237 paboOThl HEMOTEHUHUANbHBIX CHJI C HW3MEHEHUEM
o MEXaHUYCCKOW DHEPIMH CHUCTEMbI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
239 TexHudyeckne  yCTpOMCTBA:  JABWIKEHUE  PaKeT,
y BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[TpakTuyeckue padboTsl. M3ydueHue cBs3M CKOPOCTEH
5310 Tel NpU Heynpyrom ynape. MccinemnoBaHue cBA3U

paboTBl CcHIBI C W3MEHEHHEM MEXaHHYeCKOH
SHEPTUHU Tela

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
###Par#HH#OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHN

3.1.1

OcHoBHbIE TOJIOKEHHUSI MOJIEKYJISIPHO-
KMHETUYECKOM TeopuH. BpOyHOBCKOE JBUKEHUE.
Huddysusa. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS
YacTHUIl BellecTBa

3.1.2

3.1.3

Mogenu CTpOoeHHMs Ta30B, XUIAKOCTEU MU TBEPIBIX
TEJI U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIeN

Macca MOJIEKYII. KonuuectBo BEILECTBA.
[TocTostHHas ABoraapo

TemmoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenbcus

3.1.6

3.1.7

Mopene uaeanmpHOro rasa. OCHOBHOE ypaBHEHHE
MOHGKynSIpHO-KI/IHeTHLIeCKOfI TEOpHUU HUACAIBHOTO
rasa

AOcomoTHas TemmepaTrypa Kak Mepa cpenHei
KMHETUYECKOM DHEPrUU  TEIUIOBOIO  JABUKCHUSA
yactul rasa. [llkama remneparyp KenbBuna

VYpaBuenune Kianeiipona — MenaeneeBa. 3akoH
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JlanpToHA

3.1.8

I"a3oBble 3ak0HBI. M301poLiecchl B HACAIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMA,
n30Xxopa, u3obapa

3.1.9

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapOMETP

[TpakTueckue padoTsl. M3mepenue macchl Bo3ayxa
B KJIacCHOW KoMHate. VccrnenoBaHue 3aBUCHUMOCTH
MEXIy TMapaMeTpaMH COCTOSHHUS Pa3pesKeHHOTrOo
rasa

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

322

3.23

324

TepmonnHamuueckas cucrema. BryTrpennss
SHEPTUs TEPMOJAUHAMHUYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
SHEPIHUA OAHOATOMHOI'O UACAJIIbHOT'O I'a3a

Buasr TeIUIoNEepelayun: TETUIONPOBOJHOCTD,
KOHBEKUMs, U3Iy4YyeHue. TertoéMKOCTh  Tena.
VYnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEILJIOTHI MPU TEIUIONEpeiaue

IlepBbii 3ak0H TepMoaMHAMHUKU. IIpumenenue
IIEPBOr0 3aKOHAa TEPMOAMHAMUKHM K H30IpOLIECCaM.
I'paduueckas uHTEpIIpeTaIs padboThI ra3za

3.2.5

TenmoBrie MAaIIIUHBI. [TpunHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi JHEpruu B
TEIIOBBIX MamuHax. Koadduiument mone3noro
nevictBus (nanee — KI1J1) termoBoit Mamuabl. [k
Kapno u ero KIIJ{

3.2.6

Bropoit 3akon TepmoguHamuku. HeobpartumocTs
IIPOLIECCOB B IpupoAe. TemIoBble JABUTATEINH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKH

3.2.7

3.2.8

TexHUuecKkrue yCTpOWCTBA: JBUIATENIb BHYTPEHHETO
CropaHus, OBITOBON XOJOAUIbHUK, KOHAUIIHOHED

[Tpaktuyeckue pabotel. M3mepeHue yaelbHOM
TEIJIOEMKOCTH

33

###Par#### AT PEI ATHBIE COCTOSAHUA BEILIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

3.3.2

[TapooOpa3oBanue u KouaeHcauus. lcmapenue wu
KUIIEHHEe. YJenbHas TemioTa mnapooOpa3oBaHMUsl.
3aBUCHMOCTB TEMITEPATypPhl KUTICHHS OT JaBJICHUS

AOCOII0THAS ¥ OTHOCUTEIbHAS BIIAXKHOCTh BO3yXa.
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Haceliennsrit nap

333

Teépanoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHU3O0TPONHUS CBOMCTB KpucCTamioB. JKuakue
KkpucTauibl. COBpEMEHHbBIE MaTEpPHUaIbI

334

3.35

[InaBieHne M KpucTauM3anus. Y AeiabHasl TEIIoTa
riaBnenus. CyOonumarus

Y];)aBHCHI/Ie TEIJIOBOro OajaHca

3.3.6

TexHuueckue YCTPOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOIYYCHUS
COBPEMEHHBIX  MaTepuajJioB, B TOM  4YHCIE
HAaHOMATEpHaJIOB, U HAHOTEXHOJOTUHU

3.3.7

[IpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
BO31yXa
QJIEKTPOAMHAMUKA

4.1

4.2

###Par###IJIEKTPOCTATUKA

4.1.1

4.1.2

OnekTpusanus Ten. OJeKTpuueckuidl 3apsa. /lBa
BH/JIA AJICKTPUYECKUX 3aPsII0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U IMMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3zaumopgeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DnexkTpuueckoe noJe. HanpsoxkénHocTb
ANEKTPUYECKOro Mois. [lpuHuun cynepnosunuu.
JInHnM HaNIPSKEHHOCTH DJIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CUII 3JIEKTPOCTATHYECKOTO OJIA.
Ilorenuumain. Pa3HoCTh HOTEHIINATIOB

[TpoBOOHMKHM W AMINEKTPUKHM B  IMOCTOSHHOM
JIEKTPUYECKOM noJe. JusnexTpuueckas
MPOHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcaTtop. neKTpoEMKOCTb
IUIOCKOTO KOHJIEHCAaTopa. OHEprusi 3apsHKeHHOTO
KOHJIeHcaTopa

TexHunueckue YCTPOMCTBA: AIEKTPOCKOTI,
DIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIluTa,
3a3eMJIEHHE  DJIEKTPONPUOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

###PartHHTIOCTOSHHBIA SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX
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4.2.1

422

VYcnoBus CYIIIECTBOBAHUSA IIOCTOSIHHOT'O
anekTpudeckoro Toka. Microunuku Toka. Cuia Toka.
IlocTOsTHHEIIT TOK

Hanpspokenue. 3akon Oma jy1s ydacTka Lenu

423

424

4.2.5

DnekTpudeckoe COIPOTHBIICHUE. VY nenbHoe
CONPOTHUBJICHUE BEILIECTBA

[TocnenoBarenbHOE, NapauieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOJIHUKOB

Pabora snexrpuueckoro Ttoka. 3akoH Jlxoymas —
Jlenna

4.2.6

4.2.7

4.2.8

MOMHOCTB 3IEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (ganee — OJIC) wm
BHYTpEHHEE CONPOTUBICHHE HCTOYHHMKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
anekTpuyeckoii enu. Kopotkoe 3amMblkaHue

DJEeKTpPOHHAs MPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

429

Onektpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBonuuku. CoOCTBeHHas U MpUMEcCHas
MIPOBOAMMOCTh TOJIYNPOBOAHUKOB. CBoiicTBa p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I‘ICCKaH JAUCCoaInus. 9J'IeKTp0J'II/I3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIbHBIA  pa3psia. Pa3znuuHble  TUIBI
caMoCTosITeNIbHOTrO pa3psana. Monnus. [lnaszma

4.2.13

TexHudeckne yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpEeBaTEIIbHBIC
IpuoOpBI, 3JIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETDP  COINPOTUBJICHUSA, BAKYYMHBIH JUOJ,
TEPMUCTOPHI u (doTope3nucTopsl,
IIOJIYIIPOBOXHUKOBBIN TUOJ, FaJIbBaHUKA

4.2.14

[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOUHMKA TOKa M €0
BHYTPEHHETO COIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A
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11 KJIACC
Kon Koanposepsiemoro
IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS
pasaesia  3JieMeHTa
4 DJIEKTPOAMMHAMUKA
###Par###MAT HUTHOE I10OJIE. DJIEKTPOMAT'HUTHAS MHAYKINUA
431 [TocTrosHHbIE MAarHMThI. B3aumoneiictBue
o HOCTOSIHHBIX MArHUTOB
MarnuTtHoe 1osie. BEKTOp MarHMTHONW WUHAYKIIUH.
439 [Ipunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e nHayKuuu. KapTuHa TuHui MarHUTHOW MHAYKIIMU
T0JIS1 TIOCTOSIHHBIX MAarHUTOB
MaruutHO€E 1oJjie MpoBOAHUKA C TOKOM. KapTuna
JUHUW TOJs IJIWHHOTO TMPSAMOrO MPOBOJHUKA W
433 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TOKOM. OmbIT Opcrena. BsaumogeiictBue
MPOBOJHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna JlopeHua, €€ MoAyiab U HalpaBJCHUE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJJHOPOJHOM
MarHuTHOM noje. Pabota cumisl Jlopenia
4.3.6 SIBJIEHUE DIEKTPOMATHUTHON UHIAYKLIIUU
4.3 o
4.3.7 [ToTok BeKTOpa MAarHUTHON MHAYKLIUU
4338 OJAC wmHAayknuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHayknuu Papages
Buxpesoe snekrpuueckoe mosue. 9JC uHIyKIIUU B
4.3.9 MPOBOJHMKE, JBUXKYIIEMCS IOCTYNAaTelbHO B
OJIHOPOJIHOM MarHUTHOM I0JI€
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBieHMe camouHAykiuu. 2J(C
0l CaMOUHIYKIIHH
4.3.12 DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 DJIEKTPOMATrHUTBI, DJIEKTPOJBUTATEND, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHUIl, UHAYKIIMOHHAS NI€Yb
[IpakTnueckue pabotbl. M3ydeHne MarHuTHOTrO
4.3.15 MOJIsl KaTylIKA ¢ TOKOM. MccnenoBanue nencTBus

MMOCTOAHHOI'0O MarmmTa Ha paMKy C TOKOM.
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Hccnenosauune SIBIIEHUS 3JICKTPOMArHUTHON
WHIYKITUN

KOJIEBAHUA 1 BOJIHBI

5.1

##H#HPartHHMEX AHNUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensaas cucrema. CBOOOIHBIE KOJIEOAHMS.
I'apmonnueckue konebanus. Ilepwoxa, wactora,
aMIUITya ¥ dasza KoyiebaHun

5.1.2

5.1.3

5.14

5.1.5

5.1.6

IIpy>xuHHBII MagsTHUK. MaTeMaTU4eCKUN MassTHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHUi.
Kunemarnyeckoen  JUHAMHYECKOE  ONMUCAHHE
KOJIeOATEeIIbHOTO JIBHXKECHUSI

[IpeBparienrie  3HEPruM TpPU TaPMOHUYECKUX
koneOanusx. CBs3b aMIUIMTYABl  KoJeOaHMIA
WCXOJHOW BEIMYMHBI C aMIUTUTyJaMU KOJIeOaHH
€€ CKOPOCTH U YCKOPEHHUS

KomnebarenpHblit KOHTYD. CBoOoaHbIE
DJIEKTPOMArHUTHBIE KOJCOAHHS B  HJICAIHHOM
KOJIEOATEIbHOM ~ KOHTYype. AHAIOTUS  MEXIy
MEXaHHYECKHUMU u 3JIEKTPOMAarHUTHBIMH
kosebanusmu. Popmyna Tomcona

3aKkoH COXpaHCHHA  OHCPruu B nacalbHOM
KoJie0aTeIbHOM KOHTYpC

5.1.7

BeIHYXI€HHBIE MEXaHUYECKHUE KoJe0aHusl.
Pesonanc. Pe3zonancHas kpuBas. BbIHyXIeHHBIE
QJICKTPOMArHuTHBLIC KoJieOaHusI.

5.1.8

5.1.9

ITepemenHsbIi TOK. CHHYCOUJAIbHBIN IEPEMEHHBIN
TOK.

MOH_[HOCTB NEPpEMECHHOTI'O TOKaA. AMHJ’II/ITYIIHOG n
HeﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHU A

5.1.10

5.1.11

Tpanchopmarop. IlpousBoacTBo, rmepegada u
norpebdieHue ANEKTPUYECKON SHEPTUH.
DKOJIOTUYECKME  PUCKA TpU  TIPOU3BOJCTBE
ANEKTPUUECKOM SHEPTUH. Kynbsrypa
MCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B MOBCEIHEBHOM
JKU3HU

TexHuueckue yCcTpoiicTBa: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad

5.1.12

[TpakTueckue paboThlI. Uccnenosanue
3aBHCHMOCTH IepHoJia MaJIbIX KojeOaHui rpy3a Ha
HUTH OT JJAMHBL HUTH W Macchl TIpy3a.
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HccnenoBanue TMEPEeMEHHOT0 TOKa B IIENU U3
MOCJICIOBATEIFHO COCAMHEHHBIX KOHJCHCATOPA,
KaTYIIKU ¥ PE3UCTOPa

#HHPartHH#MEXAHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuyeckue BOJIHBI, yCJIOBUA
pacipocTpaHeHus. [Iepuon. CkopocTb
pacrpoCcTpaHeHHs U JjMHa BOJIHBL. [lonepeunbie u
MPOAOJIBHBIE BOJIHBI

522

523

###Par###  Wuatepdepenuuss u  audpaxius
MEXaHUYECKUX BOJIH

3Byk. CxopocTh 3ByKa. I'poMKkocTh 3Byka. BeicoTa
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBUS H3JIY4YEHHUS
AJIEKTPOMArHUTHBIX BOJIH. B3ammHas opueHTarus
BekTopoB E, B 1 v B 3JeKTpOMarHuTHON BOJIHE B
BaKyyMme

525

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)XKEHHE,
IIPEJIOMJIEHUE, HOJISIpA3ALUS, Tudpaknus,
uHTepdepeHims. CKOpPOCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[[Ixkana smekTpoMarHUTHBIX BOJH. lIpuMmeneHue
AIIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHUUIIBI paanocBs3u n TEICBUJICHHUS.
Panuonokanus. DIeKTPOMarHUTHOE 3arps3HEHUE
OKPYXKAIOIIEH Cpeabl

TexHumueckne YCTpOMCTBA: MY3bIKaJbHbIE
MHCTPYMEHTBI, YyJIbTPa3ByKOBasi JAMArHOCTUKAa B
TEXHUKE W MEAMIMHE, pajap, paguoNpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neup
#H#HPart#OIITUKA

5.3.1

5.3.2

[IpssMonuHeitHOe  paclpoOCTpaHEHHE CBETa B
oagHOpoHOM cpene. JIyd cBeta

OtpakeHue cBeTa. 3aKOHBI OTPaXKEHHUsS CBETa.
[TocTpoeHue n300paxxeHuii B MIOCKOM 3epKae

533

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBETA.
AGCOIOTHBIN MOKa3aTeb NPeIoMIICHHUS

534

535

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI
YTOJI MTOJIHOTO BHYTPEHHETO OTPaXKEHUS

I[I/ICHCpCI/I}I cBeta. CIIOKHEIN cOCTaB O€JIoro cBera.

[IBer
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5.3.6

5.3.7

5338

CoOuparolie ¥ paccenBarolive JUH3bL. ToOHKas
nuH3a. POKyCHOE PAcCTOSHUE U ONTHYECKasl CHila
TOHKOM JuH3bl. [locTpoeHue wu300paxeHUil B
COOMPAIONIMX U pacceMBaIONIMX JHH3aX. Popmyra
TOHKOM JIMH3BI. Y BEIMUCHHE, TaBacMOE JTHH30M

[Ipenenst MPUMEHUMOCTHU reOMeTpPUYECKOM
ONTHUKHU

Wutepdepennus cBera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOIr01eHUS MaKCHMYMOB "
MUHMMYMOB B HUHTEPQEPEHIIMOHHON KapTUHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JdudpaknuonHas pemeTka.
YcnoBue HaOMIOCHUS TIIaBHBIX MAKCUMYMOB IIpU
MaJ€HUM  MOHOXPOMATHYECKOTO  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

ITomsipusanus ceera

TexHuueckue  ycTpoMCTBa: OYKH, ayna,
¢doroanmnapar, IPOEKIMOHHBII ammapar,
MHUKPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  ONTHKAa,
TU(PaKINOHHAS PEHIETKA, TIOISIPOU]]

[IpakTueckue pabotbl. M3mepeHue mnoka3aTens
MPEJIOMIIEHUSI. HccnenoBanue CBOICTB
n300paxeHuii B 1nH3ax. Habmonenue aucnepcuu
cBeTa

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannmb! IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuKH. [locTynarsl TeOpur OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYJSL CKOPOCTHM CBETa B
BaKyyMe, IPUHIMII OTHOCUTEIBHOCTH DWHIITEITHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMECHHOCTH.
3aMeI[J'I€HI/I€ BPEMCHHU U COKpAICHUC OJIMHBI

BHCPFI/ISI " UMITYJIBC CBO6OI{HOI>1 YaCTHUIIbI

6.4

Csi3p  Macchl C DJHEprHe U  UMIYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPTHUs MOKOs CBOOOJTHOMN
qacCTHUubI

7.1

KBAHTOBAS ®U3MKA

##HH#Part##JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna I[lmanka CBSI3M SHEpPruum
¢oToHAa ¢ ero 4acToTod. DHEprusi U HMILYJIbC
dboToHa




7.2

7.3
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7.1.2

7.1.3

OTtkpeiTHe U uccieaoBanue Gotodpdexra. OnbIThI
A.T". CroneroBa. 3akons! pororddexra
VpaBHenue OiHmrTeiiHa s GoTtoddpdekra.
«Kpacnas rpanuma» ¢potodddexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. JIeOGenera

XUMHAYECKOE NEUCTBUE CBETA

7.1.6

TexHuuecKue YCTPOMCTBA: boTo3IeMEHT,
dboTomaTuuk, CoTHEUHAsE OaTapesi, CBETOAHMO]]

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopaa mo
UCCIIeIOBaHUIO CTpoeHusl aTroma. [InanerapHas
MoJieJIb aToMa

7.2.2

IToctynatel bopa. WM3nyuenume u mnoryionieHue
(OTOHOB TIpU TEpexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Jpyroi. Buawl crekrtpoB. Crekrtp
YPOBHEN 3HEPTHH aTOMa BOAOPOJa

7.2.3

7.2.4

7.2.5

BosiHOBBIE CcBOMcTBa yactull. Bonubel ne bpois.
KopmyckynsipHo-BomHOBOH ayanusm. Judpakmms
AJIEKTPOHOB Ha KPUCTAIIIAX

CnoHTaHHOE M BBIHYXJCHHOE  H3JIyYCHHE.
YCTpoiicTBO M IPUHLKI pabOTHI Jlazepa

TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIN aHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP

7.2.6

[TpakTueckue paboThLI. Habmonenue
JIMHENYaToro CreKkTpa

ATOMHOE A1PO

7.3.1

Meronsl Ha0Jt01eHUs u perucTpanuu
3JIEMEHTApHBIX YaCTHUIL

7.3.2

OtkpeiTHe paarnoakTuBHOCTH. OnbITH Pe3epdopaa
M0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydeHusi. CpoiictBa anbda-, Oera-, ramma-
W3IIydeHUs. BiusHue painoakTHBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

7.3.4

7.3.5

OtkpeiTHE TpOTOHAa W HeWTpoHa. HyknoHHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsn
sapa. MaccoBoe unciio sapa. M3otonsl

Anbda-pacnaa. DIEKTpOHHBIH U TMO3UTPOHHBIN
Oera-pacma,. ["amma-n3nyuenue. 3aKoH
paZMoaKkTUBHOIO pacmaja

9Hepr1/151 CBsI31U HYKJIOHOB B A1pC. H,Z[epHBIe CHJIBI.
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Hedext macchl siapa

7.3.6

7.3.7

7.3.8

SInepusle peakuuu. [lenenue u CUHTE3 SAEp

SAnepueiit  peaktop. TepMosiaepHBIA  CHUHTE3.
[TpobnemMbl U MEPCHEKTUBBI SAEPHON IHEPTETHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

:‘)J'ICMCHTapHLIC qaCTULBI. OTKpBITI/IC IIO3UTPOHA.
(DYHI[aMeHTaJIBHBIe B3aHMOHCﬁCTBHH

7.3.9

TexHudyeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, atoMHasi 6omba

7.3.10

[Tpaktnyeckue pabotel. McciepoBaHue TpeKoB
yactull (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. CosBe3nus, sSipKue 3BE3JHI,
IUTAHETHI, UX BUJIUMOE JBHKEHUE
Conneuynasi cuctema. [lmaHeTbl 3eMHOI TPYIIIBI.

[InaHeTpl-ruranThl U1 MX CHYTHUKHU, KAPIUKOBHIE
wraneTsl. Masbie Testa COMHEYHON CUCTEMBI

Connue, ¢orochepa u armochepa. ComHeuHas
aAKTHBHOCTb

8.4

8.5

HcTtounuk sHeprun CosHua U 3BE3]

3BE31pI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIlepaTypa, ux
B3aUMOCBs3b. JlMarpaMmMa «CHeKTpaIbHbIN KJIacc —
CBETHMOCTB. 3BE3/1bI TJIaBHOMN
[0CJIEI0BATENBHOCTA. 3aBUCHUMOCTb «Macca —
CBETUMOCTB) JUTS 3BE3 N TJIaBHOU
[IOCJIEI0BATEILHOCTH

8.6

8.7

8.8

8.9

#H#Par#H##BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE TPEJICTABICHUS O MPOUCXOKICHUI
u sBosrory CoJHIIa 1 3BE31. DTalbl )KU3HU 3BE3]T

Mneunsnii Ilyte — nama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpenenacHue 3B€37, raza
n neui. llomoxenne w nBwxkenne CoyHOA B
INanaktuke. [1nockas u chepuueckas MoaACUCTEMBI
lNamakTukn

Tunbel ramaktuk. PanuoramakTuku M KBas3apbl.
UYEpHble AbIPBI B Aipax ralakTUK
Bcenennas. Pacmmpenne Bceenennoil.  3akoH

Xab0ma. Pa3beranue ranaktuk. Bo3pact u paamnyc
Bceenennoit, teopus bosbmoro B3psiBa. Mogaeib
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«ropsiuert Beenennoi». PenukToBoe usinyyeHue

MacmrabHas CTPYKTypa Bcenennoii.
8.10 MertaranakTuka. Hepewénnsie poOIeMBbI
aCTPOHOMHUU
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MMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoOBaHMS o0pa3oBaHus

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (PU3UYECKHE SIBICHUS

(mporiecchbl) U OOBACHATH X HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BEIIMYMHAMH, XapPaKTEPU3YIONIMMU GU3NIECKHUE TPOIIECCHI

ChopMHUpOBAaHHOCTh YMCHHI MPUMEHSATh 3aKOHBI KJIACCUYECCKOU
MEXaHHKH, MOJICKYIISIPHO busuku " TEPMOTUHAMHUKH,
EKTPOJMHAMUKY, KBAHTOBOW (DM3HMKM Ui aHAIM3a U OOBSICHEHUS
SIBJICHHI MUKPOMHpA, MakKpOMHUpa W MEraMHpa, Pa3lin4arh YCIOBUS
3 (rpanuIBl, 007aCTH) MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, TOHHUMAThH
BceoOmui xapakrep (QyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHHUYCHHOCTH
WCIIOJb30BAHUSI YAaCTHBIX 3aKOHOB;, AaHAJIM3UPOBATh (PU3UUECKUE
MPOLIECChl,  HUCTOJBb3ysl  OCHOBHBIE  TOJOXKEHHUS, 3aKOHBl WU

3aKOHOMEPHOCTH

ChopMHUpPOBAaHHOCT, YMEHHSI pa3inyaTh yYCIOBUS TMPUMEHUMOCTH

Mojienel pU3NYeCKuX Tl U MPOLECCOB (SBIEHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7a4yd C SBHO
3a/IaHHOW W HESIBHO 3aJJaHHON (PU3MUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalM3a YCIIOBUSL BBIOMpaTh (U3MUECKHe MOJETH, OTBEYAoIINe
TpeOOBaHUAM 3374, TIPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U ToCTyiaThl  (U3WYECKUX  TEOpUM  TPH  HMCIOIB30BAHUH
MaTeMaTUYECKUX METOJIOB PEIICHHS 3a/iay, MPOBOJUTH PACUYEThl HA
OCHOBaHUU MMEIOUIUXCS JAHHBIX, AaHAJIU3UPOBaTh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJIbI  pEHIeHUsT C  Y4ETOM  TOJYyYEHHBIX

pe3yNbTaToB

Pemarp kadecTBeHHbBIE 3ajaud, TPeOyrOIIMe MPUMEHEHHs 3HAHUU U3
pPa3HBIX PA3/ENIOB IMIKOJBLHOTO Kypca (PU3HKH, a TaK)Ke WHTErpaIiu
3HAHUM M3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  I[UKJIA!

BBICTPAauMBaTh JIOTMYECKYIO0 LENOUYKY PpACCY)KJIEHUH C ONOopoll Ha
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HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/I6 SABJICHUA

Bnanenue OCHOBHBIMHU METOAaMHU HAYYHOTO MO3HAHMUS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMBIE W KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBHIOMpAs ONTHUMAJbHBINA CIIOCO0
HU3MCPCHHUA U MCIIOJIB3Yysd HU3BCCTHBIC MCTOAbBI OLCHKH HOFpeHIHOCTeﬁ
W3MEPEHUH, MPOBOAUTH HCCICIOBAHUE 3aBUCHMOCTEH (U3MYCCKHX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPECHUH, OOBICHATH
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3YyAd (I)I/ISI/I‘ICCKI/IG TCOpHU, 3aKOHBI U
MOHATHSI, U JIeJaTh BBIBOJABI; COOMIOMATh MpaBmia OE30MMaCHOTO Tpy/Aa
MIpH MIPOBEJICHUU HMCCIICIOBAHUN B paMKax y4eOHOTO SKCIEpUMEHTA U
y4e0OHO-UCCIIeIOBATENILCKON  EATEIbHOCTH C  HCIIOJIb30BAHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOMCTB W JabOpaTOpPHOTO

o0opyI0BaHUs

CpopMHUpPOBAaHHOCT,  YMEHUW  aHAIM3UPOBaTL M OIICHUBATH
MOCIICACTBHS OBITOBOM M MPOM3BOJICTBEHHOM JIEATEIHFHOCTH YEIOBEKa,
CBSI3aHHON ¢ (PU3MYCCKUMM TIPOLIECCAMH, C TIO3UIUN IKOJOTHYECKOU
0€30I1aCHOCTH; MpEeACTaBICHUI o palOHAIbHOM
NPUPOAONOJIb30BAHUHM, a  TakkKe€  Pa3yMHOM  HCIOJb30BAHUU
JOCTMKCHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 Pa3BUTHS

YCJIIOBCYCCKOI'O O6H.[€CTB8.

OBnazieHne pa3IUYHBIMM crocobaMu  paboThl ¢ HH(OpMarueit
(GU3NYEeCKOro  COJAepXaHMA C  HCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KpPUTHYECKOIO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJyyaeMoi nH(opMaluu

10

CpopMHUpPOBAaHHOCT, ~ YMEHMM  NPUMEHSTH  OCHOBOIIOJIAraloIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUM W 3aKOHBI [JIsI aHalu3a |
00BsiICHEHUS] (PU3UYECKUX MPOIECCOB, MPOUCXOAAIIMX Ha 3BE3NaX, B
3BE3IHBIX CHUCTEMax, B MEXKIallaKTHUYEeCKOW cpene; JBUKEHUS

HeOeCHBIX TeJ, IBOJIONNH 3BE311 U Beenennoii
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HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O ®U3UKE

Kon
Ko
pa3aena/t A IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
3JIeMEHTa
eMbl
1 MEXAHUKA
1.1 KMHEMATHUKA
I Mexannueckoe JBUKECHHUE. OTHOCUTENBHOCTh
o MEXaHUYECKOro ABuxkeHusa. Cucrema orcuéra
MarepuanbHas TOUKa.
Y |
Eé€ pamryc-BeKTop:
(r)=(xlr) Mz ) =(2)),
TpaeKTopIIA,
IIepeEMEIIeHIIe:
1.1.2 T - iy m o X
= (Ax,Av,Az),
IyTE.
CnoxeHIe HEpEP»lEI.I]EHIIfIZ
A =0y + AR,
CkopocTh MaTepuaibHON TOUKHU:
. AF ~,
U=— =T, =[ul_.u1_.u_].
ﬂ.r _"I.I'—':' : )
1.1.3 Ax . ; .
v, =— =Xx,. aHAIOIIYHO v, =V, U.=Z/.
AL, =
CnoxeHne ckopocTeil: o, =0, + 0, .
Brruncnenne nepeMenienus u myTH MaTePUATBHOU TOYKH
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MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 IrpaduKy

3aBHCHMOCTH Vx(t)

- _ Ap ~,
Tb-’TCI\;‘!EI[]'IEHIIE MATEPHAMBHOII TOYIKIL: d = — =u. 5
At |y o
1.1.4
ﬂL:;. r r
a,= =(uv,),", aHAIOTIMHO a, = (v, ), a.=(v.
t 3 ¥y
At Ar—0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Vout
x(1)
0
1.1.5 +

0x

Uy (t) — vg, = const
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)
\%

Ox
const

1.1.6

PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE ABUKCHUE:!

x(t)=x,+ U, r+—H‘*'
- o 0 "

e

v (t)=u, +at

a,. = const

ol 7

& & "J. _
U — U, _-'H.T[‘L-‘ 11]

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaJCHUSI.

Vi

o Xo {-

JIBuxkeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

L
HPII ABILKESHINI B OJTHOM HAIIPABIISHII IIVIE S = 1
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Kpuponuneiinoe nBuxeHue. [BrmkeHne MarepruaibHON
TOYKH 110 OKPY>KHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH 10 OKPYKHOCTH
1.1.8 2

=—=2
w T Y

2
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2mo
. HeHTpOoCTpeMUTEbHOE YCKOPEHUE TOUKH:
v? 5
auc ? = w*“R
a
c
R
v
2
w
2
R
. [lomHOE yCKOpEHHE MaTepruaTbHOM TOUYKH
119 TBépnoe Teno. [locTynarenbHOe U BpalaTeIbHOE
JIBUKEHUE TBEPIOTO TENA
1.2 JANMHAMUKA
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191 NuepumanbHble  CHUCTEMBI  OTCYETA. 3aKOH
Herorona. [IpuHnun otHocutensHocTy ['anunes
Macca tena. IInoTHOCTh BeliecTBa:
m
p= v
p
1.2.2
Vv
m
Cuna. [IpuHUun cyneprno3uiy CUL:
FpaBHOAeﬁCTB =F+Ft..
F
1 2 3 PaBHOJEHCTB
F
1
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1.2.4

Bropoii 3akoH HeroTona: 1y MarepuansHoil Touku B ICO

=3
-

F1 = maq
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a
1
Ap = FAt
A
p
F
At
pu
F = const
F
const
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-———

—_—

1:12 F.El

Tpetnii 3akoH HptoTOHA 1J11 MaTepUaIbHbIX TOUEK:

-

Fiy = —Fp

F

12
1.2.5

21

3aKOH BCEMHUPHOTO TATOTEHHUS: CHJIBI MPUTSIKEHUS MEXKTY

TOYEYHBIMHA MaccaMy paBHBI

m;m;
F=G
R2

1.2.6
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G

Cuna tsoxectu. LleHTp TshkecTH Tenna. 3aBUCHMOCTH CHITBI
TSOKECTH OT BBICOTBI h HaJ TMOBEPXHOCTHIO TLIAHETHI
pamuycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)
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GMm

Cuna ynpyrocru. 3akoH ['yka:
F, = —kx

F
1.2.7 '
—kx
Cuina tpenusi. Cyxoe TpeHHe.
Cuita TpeHUsE CKOJTbKEHUS:
Fp = uN
F
1.2.8 F
UN

Cwta TpeHUs TTOKOS:
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Ep, < uN

Tp

IA

uN

Koadduunent tpenus

[aBnenue:

1.2.9

1.3 CTATHUKA

1.3.1
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MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaICHU:

|M| = Fl, rae | — rmuie4o cuisl

-

F

OTHOCHUTCJIIBHO ocCHu, npoxonﬂmeﬁ qcpe3 TOYKY O
NEPNCHAUKYIIAPHO PUCYHKY

1.3.2

I_[eHTp MaccC Tjia. I_[eHTp MacCC CUCTEMbI MaTCpUAJIbHBIX

TOYEK:
- myr, + myry+...
T]_l.M. =
m; + my+...
-
o.M
m
1
+
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+
m
1
r
1
+
m
2
r
2
+
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B onHOpOIHOM 1T0JIE TSAXKECTH

(g = const)

const)
LIEHTP Macc TeJia COBIAJIAET C €r0 IEHTPOM TIKECTH

VYcnoBus paBHoBecust TBEpaoro tena B UCO:

IM1+M3+...=[J

1.3.3 ~
|F+F,+...=0
#HH#Par###
3akoH [lackans
1.34
JlaBienue B )xujkoctu, nokosmeiics B UCO:
P =DPo t pgh
p
#4#Parttt
1.3.5 p
0
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pgh

3akoH Apxumena:

>

FApx = _PBbITeCH

Apx

HHHAPar###
1.3.6

BBITECH

€CJIM TeNO U KUAKOCTh IokosaTcs B UCO, To

FApx = ngBblTeCH

Apx
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pgv

BBITECH

VYcnoBue m1aBaHus Tenl
1.4 3AKOHBI COXPAHEHN B MEXAHUKE

Nmnynbc maTepuaabHONU TOYKH:

p=mv

HHHPar##H#
1.4.1

HNmnynec cucteMsl Tei:

p=p+pt..

HHHAPar##H# p
1.4.2
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3aKOH M3MEHEHHS U COXpPaHCHUA UMITYJIbCAa:

B UCO

- -

Ap = A(pl + p2t.. ) = FlBHe]_LIHAt + FZBHeLLmAt'l'- -

#H##Part## | A
1.4.3
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A(

1 BHEIITH

At
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2BHEIIH

At

B UCO , ecniu

Ap = A(p; +pp+...) =0

A(
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, €CJIN

= -

FlBHeulH + FZBHemH+- ..=0

1 BHEIITH

2BHENH
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0
PeakTuBHOE nBIKEHHE
F
HHPartHH Ar X
1.4.4 Pabota cuiibl Ha MajIOM MEepeMEeeHUN:
;1=|}?'|-|,-'l'|.f'|-c05 a=F,-Ax
a F
)
MomHOCTh CHIIBL:
€CIIU 3a BpeMsl
At
1.4.5
At
paboTa CUIbl U3MEHSIETCS Ha , TO MOLTHOCTb CHJIBI
AAd
P=— =F-vu-cosa
Ar|,
Kunetnueckast sHEprus MaTepuaibHON TOUKH:
. mv?  p?
KHH — o~  — 5.
1.4.6 2 2m
E
KHWH
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my

2m

3aKOH U3MEHCHHS KHHETHUYSCKON OHEPIUU CUCTEMBL

MmaTtepuaibHbix Todek: B UCO AExkun = A1 + A2 + ...

[ToreHmanbHas SHEprus:

JUIS TIOTEHLIMAJIBHBIX CHJI
1.4.7

Ay = E1n0TeHu - E2n0TeHu_= AEHOTeHu
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A
12
E
lmoreHI
E
210TeHIl
AE
MOTEHI]
HOTCHHHB.JIBH&H OHEPIusa MaTepHaHLHOﬁ TOYKHU B
OIHOPOJHOM IT0JIC TAKECTHU:
EHOTeHu =mg h
E
MTOTEHI]
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mgh

[ToreHuuanbHas 3HEpPTrUs ynpyro 1eGopMHUpOBaHHOTO

Tena;
kx?
E HOTEHL — 2
E
MOTEHI]
2
kx

3aKOH N3MEHEHUSI U COXPAHCHUSI MEXaHUYECKOW SHEPTHH:
Euex = Exun T Enoverm,

1.4.8 B IICO AE,ex = Agcex HEMOTEHIL CHEs

B IICO AE,x =0, eCl Azcex memoresn. cux = 0

1.5 MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

['apmoHnueckne  KojeOaHHWA  MaTepUATbHOM  TOYKH.
1.5.1 Ammuutyna u Qasa  konebanuil. Kunemartmueckoe

OITMCaHUC!:
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x(f) = Asin| @t +o, )
v =x/'.
a(f)=(v, ), =—o"x(f) =a, +&'x=0,

Tac X - CMCIICHUE U3 PABHOBECHS.

JlnHamMuyecKoe ONucaHue:

ma, = —kx,
ma
X
_kx’
rjie
k = mw?
k
mao
2
. 9TO 3HAYHT, YTO
FE, = —kx

—kx.

OHepreTuyecKoe OIHACaHUE (3axkoH COXpPaHEHHUs
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MEXaHUYECKOM SHEprun):

-

”HJrE_”E{m_M _

2 2 2 2

CBs3b aMIUTUTYJbI KOJICOAHWM CMEIICHHsSI MaTepHATIbHON
TOYKM C aMIUIUTyJaMu KoJjeOaHuih €€ CKOpOCTH U

YCKOPEHUSI:

U =04, a_ =04

[Tepuon u yactoTa KoseOaHU:

r=2r_1
3] v

[lepron manbsix cBOOOAHBIX KOJeOaHHMI MaTeMaTHYECKOTO

MasiTHHUKA:
1.5.2 i
ITF=2w |—
£
HepI/IO,I[ CBO6OI[HLIX KOHCGaHI/Iﬁ IIPY>XUHHOI'O MassTHHKA:
m
T = 2:]-[ E
1 5 3 BBIHY)KILGHHLIC KOJ'IC6aHI/I$I. Pesonanc. Pesonancuas
KpHBas
[lonepeunsie ¥ mpoAoibHble  BOJHBL.  CKOpOCTh
pacnpoCTpaHCHUs U JJIMHA BOJIHBI:
v
A=vT =—
v
A
1.54 =
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1.5.5

2.1

2.1.1

HNutepdepentius u qudpakius BOJIH

3Byk. CKOpOCTb 3ByKa

MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKYJISIPHASA ®U3UKA

Mogenu crpoeHusl ras3oB, KUAKOCTEW MU TBEPABIX TEI.
[Tycth TepMoauHamuueckasi cucreMa (Teno) coctouT u3 N
OJMHAKOBBIX MOJIEKYJI. Torga KOJM4ecTBO BEIIECTBA

_ N _m

v =
Ny
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rac

— 9ucI0 ABOTagpo, m — Macca CUCTEMBI (Tena),
U

u
— MOJIIpHAas Macca BELIeCTBa

212
2.1.3
2.14
2.1.5

2.1.6

TennoBoe ABMKEHUE aTOMOB M MOJIEKYJI BEIlleCTBa
B3aumozeiicTBre yacTull BenecTa

Juddysus. bpoyHoBckoe ABMKEHHE

Monens uneansaoro raza B MKT

CBs3b MCXKAY HaBJICHUEM U CpeHHeﬁ KHHETHYSCKOMN

BHCPFHCfI MOCTYIIATCIIBHOT'O TCITIJIOBOTO JABUXCHUS

MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

-

- 2 (mup? . A—
p=—mpw'="n-| ——|=n-&,.
3 30 2 ) 3

rae m0 — Macca OJTHOM MOJIEKYJIbI,
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N
"=y

- KOHIIEHTpPAIUs MOJIEKYJT

2.1.7 AbGcomotHas Temnepatypa: T =t +273K
Cs3p TeMIiepaTypbl Tra3a CcO CpedHel KHHETHYeCKOH
SHEpPrueil MOCTYNaTeNbHOIO TEIUIOBOTO JIBHJKEHUS €ro
MOJIEKYJI:
g .=|—|==kT
2 2
2.1.9 Vpasuenue p = nkT

2.1.10

MO,[[CJ'IB HACAJIBHOTO I'a3a B TCPMOJJUHAMUKE!
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2.1.11

(Vpaprerme Merreeera — Kiareifpona
| BEIpeUKEHHe U1 BHYTPEHHEH JHEPTHH

VpapaeHne MeHzgeneera — KiameiipoHa (IIpHMe]

3AIIICH):
pV=""RT =vRT =NkT, p=PRL
H H

BrIpakeHIe U1 BHYTpeHHell 3Hepriil 0IHOATOMHC

raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2

3aKkoH I[aJIBTOHa AJI1 JaBJICHUA CMECHU PA3PCKCHHBIX I'a30B:

p=pt+p+..
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2.1.12

N3omporieccsl B pa3peskeHHOM ra3e ¢ IOCTOSIHHBIM YHCIIOM
MoJieKyn N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T

T

p

const

u3obapa (p = const):
v t
— = cons
T
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const

I'paduaeckoe npencrapieHue n3omnporeccos Ha pV-, pT- u
VT- quarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:
pV

—— = const
T

pV

const

JJIA ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13

2.1.14

Hacpiiennsle W HeHachblleHHble mNapel. KadecTBeHHas
3aBUCHMOCTD IIJIOTHOCTU U JABJICHUS HACBIIICHHOIO I1apa
OT TeMmmepaTypbl, WX HE3aBHUCHUMOCTH OT 00BEMa

HACBIIICHHOI'O ITapa

Brnaxxnocts BO3ayXa.
OTHOcHUTENbHAS BIAXKHOCTD:

¢ = Prapa (T _ Prapa )
Puacbimapa (T Praceimmnapa )
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P

HaCBIIIIapa

(T)

napa

(D)

p

HacChIIIIIapa

)

napa

(M




JenaprameHT obpasoBanust AxMuHUCTpanuy r. ExarepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOE YUPEXKACHUE CpeHsist obueoOpasoBarebHas mkonaa Ne 36 um. M.I1.OgunnoBa
620078, r. ExatepunOypr, yin. Mansimmesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

2.1.15

H3meHenue arperaTHbIX COCTOSIHUM BCIICCTBA: UCIIAPCHUE

U KOHACHCa s, KMIICHUC X KUAKOCTHU

2.1.16

2.1.17
22
221

N3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: IUIABJICHUE

U KPUCTAJUIU3AIHS
[IpeoOpa3zoBanue 3Heprun B Pa3zoBbIX Mepexoaax

TEPMOJNHAMUKA

TerutoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTtpenHssa sHeprus

223

Termonepenaya Kak Ccrnoco0 M3MEHEHHs BHYTPEHHEH
sHeprun  0e3  coBepuieHuss  paborbl.  KonBekius,

TCILIOMMPOBOAHOCTD, U3JIYUCHUEC

224

225

KomnuecTBO TEIUIOTEI.
VenpHas TEMIIOEMKOCTD BEIIECTBA C:
Q = cmAT

cmAT

VnenpHas Temiora napoodpazoBanus L: Q = Lm.
VY enpHas TEmoTa MmiaaBiaeHus A: Q = Am.

VY nenpHas TEII0Ta CropaHus TOIMBA q: Q = gm

2.2.6

DJieMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pPAV

Beruucnenne pabotel mo rpaduky mporecca Ha pV-

quarpamme

2.2.7

IlepBblii 3aKOH TEPMOJIMHAMUKU:
Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy




JlenaprameHT obpa3zoBaHus AaMuHUCTpauuu r. ExkatepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOE YUPEXKACHUE CpeHsist obueoOpasoBarebHas mkonaa Ne 36 um. M.I1.OgunnoBa
620078, r. EkatepunOypr, y;i1. Maneiesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

12

AU

12
+
A
12
u
2

12
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Anmabara:
Q12 = 0= Ay, = (U, — Uy) =AUy,

12

w
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AU

12

2.2.8 Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMble mpoIieccol
[Tpunmune! aeiictBus TeraoBbix MamuH. KIT;
2.2.9 " T T o o
o “rarp marp *Harp
MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
Ir. .. —T
2.2.10 maxn = Mgg,, =———— =1 Lo
Taars Tary
YpaBHEHHE TEIUIOBOTO OallaHca:
Ql + Qz + Q3+: 0
Q
1
2.2.11
+
Q
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0

SJIEKTPOAMHAMUKA
SJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3aiusi Ten U e€ MPOSBICHUA. DJICKTPUUYECCKUUN
3apan. /[Ba Buaa 3apsjga. DieMEHTapHbIA 3JIEKTPUUYECKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

BsaumopeiictBue 3aps10B. Toueunsie 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDICKTPUIECKON

MMPOHUITACMOCTBIO

F=ﬁ'|%|-|,q:= 1 _|'E?1|"?':

g1 dmeg, 17

3.1.3

3.14

Onektpuueckoe mone. Ero neiicTBue Ha 3JeKTpUYECKHE
3apsapl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

o F

Arpo6Hsrit
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q

TIPOOHBIH

ITose Toueunoro 3apsiaa:

q

Er=kr—2
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OIHOPOAHOC IT0JIC:

>

E = const.

const.

KapTuns! nMHMN HaNPsHKEHHOCTH ATHX TOJIEN

HOTCHI_II/IaJ'IBHOCTL QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3zHoCTh NOTEHIIMAIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qAp = qU.

3.1.5

q(¢
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qU.

HOTGHHI/IaJ'IBHaﬂ OHECPIrusa 3apsga B JJICKTPOCTATHYCCKOM

I10JIC:
W =q¢
w
q¢
A=—-AW
A
—AW

HOTGHHI/I&J’I QJICKTPOCTATUYICCKOI'O I10JIA:

o=V
q
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CBs13b HaHpH)KéHHOCTI/I oJIs1 U pa3HOCTH MMOTCHUUATIOB JIA

OJIHOPOAHOTO AJeKkTpocTatnueckoro mojsi: U = Ed

3.1.6

[IpuHIHMN cynepno3unuu 3JIEKTPUIECKUX MOJIEH:

E:E1+E2+,¢ =¢1+¢2+
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HpOBO,[[HI/IKI/I B BJICI(T]Z)OCTaTI/I‘IeCKOM I10J1C.
VYcenoBue paBHOBECHS 3apsAJI0B: BHYTPHU IPOBOJHUKA
ELt=0

3.1.7

0
, BHYTPH ¥ Ha IOBEPXHOCTH IPOBOJHUKA (P = const
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318 Jusnexktpuku B ANEKTPOCTATUYECKOM noJe.
JusnexTpudeckas IPOHUIIAEMOCTD BEILIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:

q
€=~
U
C
U
q
3.1.9

:‘)J'ICKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpA:

£€pS

d

&€
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eC

HapaJIJIeJ'II:-HOC COCAMHCHUE KOHJCHCATOPOB:

q :q1+q2+...,U1 = UZ :"'!CrlapaJIJ]_Cl-l-CZ-l-'"

q
q
1
+
3.1.10 q
2
+
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U
2
C
napaui
C
1
+
C
2
+
ITocnenoBaTenbHOE COSTUHECHUE KOHACHCATOPOB:
U=U;+U ! ! + ! +
= Uz 2:+,q1 =4y =..., = - Y T..
Cnocn Cl CZ
U
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T10CJI
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DHepPrus 3apsHKEHHOTO KOHIEHCATOpa:
qu CU? q?

W=7 =72 "

3.1.11 U

cU
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2C

3.2 3AKOHBI IIOCTOSAHHOI'O TOKA

CuJia Toka:

=2
3.2.1 At |y,

IToctostaHEII TOK: I = const

Jlis mocTosiHHOTO TOKa q = It

YcnoBus CYIICCTBOBAHUA SJICKTPUICCKOTO TOKA.

3.2.2
Hampsoxkenne U u 3JIC E
3akon Oma JJig y4acTKa Iernu:
[ = U
"R
1
3.2.3
R
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BJ'ICKTpI/I‘IeCKOC COIIPOTUBJICHHUE. 3aBHCUMOCTh
COIIPOTUBJICHUA OJHOPOJHOI'O NPOBOJAHHUKA OT €TI0 JJIMHBI U

CCUCHUA. Y,Z[CJ'II)HOC COIIPOTUBJICHUEC BEIICCTBA.

l

3.25

Ucrounnku Toka. J]C uctouHmka ToKa:

ACTopOHHHXCHn

E =
q

A

CTOPOHHUXCHJT
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BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHKA TOKaA

3axon OMa aJ1s1 IOJIHOM (3aMKHYTOM) 2JIEKTPUYECKOM LIETH:

E =1R + Ir, oTkyzna

1

Rr
3.2.6

E

E.r
= R
[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+...,U1=02=..,
1 1 1

3.2.7 =—+4+—+..

R napaJtin R 1 R 2
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R

mapant
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HOCHGI{OB&TGHBHOG COCIUHCHHUEC ITPOBOAHUKOB:
U=U1+02+.. . 11=12=..,
Rl'IOCJI = R1 + R2+...

R
R
1
+
R
2
+

3.2.8 Pabora anexrpuueckoro Toka: A = IUt.
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3akoH J[>xoyis — Jlenna:
Q =I*Rt

Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t
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3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKaA:

Ad
P=— =IU

At Ar—)
TerioBast MOIIIHOCTB, BbIAEISIEMas HA PE3UCTOPE:

p=rr=L -
R

MoiHocTh HCTOYHHKA TOKA:

3.2.10

33

3.3.1

CBOOOJIHbIE  HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
OPOBOJHUKAX. MeXaHu3Mbl IPOBOJUMOCTH  TBEPABIX
METaJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJHUTOB, I'a30B.

IHonmynpoBoaHuKH. 1101y pOBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

Mexanudyeckoe B3aMMOAECHCTBHE MarHuToB. MarnutHoe
nose. Bekrtop  marHuTHOM — MHAyKuMu.  I[IpuHiun

CYHnEepIro3nnuu MaraHuTHBIX MOJIEH;

- - -

B = B1 + B2+...
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Jlvann MHAYKIMKA MarHutHoro nons. KaprtuHa nuHui
WHIYKIUU MAarHATHOT'O MOJIA MOJIOCOBOTO u

HOI[KOBOO6paSHOFO IIOCTOAHHBIX MarHuTOB

332

3.33

OnbiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.
KapTtuHa nuHHMA MHAYKIMM MarHUTHOTO TOJS JIJTMHHOTO
OpSIMOTO  MPOBOJHHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYILIKK C TOKOM
Cunia Amniepa, e€ HanpaBJIeHUE U BEJIMYMHA:

F, = IBlsina

IBlsina
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, TA€ O — YIroJl MCXKIY HallpaBJICHUEM ITPOBOAHHKA 1 BEKTOPOM

>

B

334

Cuna JlopeHua, e€ HallpaB/IeHHE U BEJINYUHA!

Fnop =1 q | vBsina

Jlop

lglvBsino
T€ 0. — yroJl MeXKIy BEKTOpaMH

-

v

. I[BI/I)KGHI/IC 33.p5[)KeHH0171 YaCTULIbI B OJHOPOAHOM MAaroHuTHOM
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I10JIC

3.4

OJIEKTPOMATHUTHAA MHYKIMA

34.1

34.2

343

344

IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:
® = B,S = BScosa

BScosa

SIBnenuie anekTpoMaraHuTHOM MHAYKIMK. DJ1C HHIyKIMK

3akoH BHCKTpOMaFHHTHOﬁ HHAYKIIUU d)apaz[e;lz

AD
At Af—A)

E= -,

O/1C nHAYKIMH B IPSIMOM ITPOBOJHUKE JAJIUHOM |,

JBIOKYIIEMCS CO CKOPOCTHIO

v
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(LLE)

B OJTHOPOJIHOM MarHuTHOM Ioje B:
| E; |= Blvcosa

|E

Blvcosa

, TJIE 0. — yTroJI MEXy BEKTOpoM B 1 HOpmaiibio
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K IUIOCKOCTH, B KOTOPOU JIEKAT BEKTOPBI
lnv
[
u
v
; €Clu
l
[
1
1
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3.4.5 [TpaBuno Jlenua

NHIyKTUBHOCTB:

~| &

3.4.6




JenaprameHT obpasoBanust AxMuHUCTpanuy r. ExarepunOypra
MyHuuunansHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOE YUPEXKACHUE CpeHsist obueoOpasoBarebHas mkonaa Ne 36 um. M.I1.OgunnoBa
620078, r. ExatepunOypr, yin. Mansimmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

, mmm @ = LI

Camounnykuusi. 9JIC caMOMHAYKIIUHN:

AT
E =— = =—LI'
—)

BHCPFI/ISI MAarauMTHOI'O ITOJIA KaTYIIKH C TOKOM:

34.7

LI

3.5 OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbBI

3.5.1

Konebarenbublii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE

KoJIeOaHus B UI€ATHHOM KOJIeOaTeTbHOM KOHTYpE:
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(1) =Gmssiner )

L’(IJ =g, = 0q,, cos( oot +p) = I, cos(cof +y)
®opmyna Tomcona:

T =2nVLC

T
2
LC
, OTKyIa
2T 1
wn=—=—
T 4ILcC
w
T

2w
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LC

CBs3p aMIIUTYZABl 3apsja KOHAEHCAaTopa € aMIUIMTYAO0H
CWJIBI TOKa TMpH  CBOOOAHBIX  BJIEKTPOMArHUTHBIX

KoJIeOaHUAX B HIICATHBHOM KOJIeOATeIbHOM KOHTYpE:

Qonax = —

LE))

3aKOH COXpaHEHMsI PHEPTUU B UICATHHOM KOJIe0aTeThHOM

3.5 KOHTYpE:

353 BoinyxieHHBIE 3JIEKTpOMAarHUTHbIE KoseOaHus. Pesonanc
Ilepemennbii  TOkK.  IlpomsBomcrtBo, mepemada u
noTpelsIeHne 3JIEKTPUIECKON SHeprun

354 - . 5 3

CcU +LI :CLm:Hm:cms’r.
2 2 2 2
CaolicTBa AIIEKTPOMATHUTHBIX BOJIH. B3anmnas
OpUEHTAIsl BEKTOPOB B JJIEKTPOMarHUTHON BOJHE B
BaKyyMe:
355 ELBLc
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1
B
1
C
156 [Ixana DIIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 IIpsimonrHENHOE pacpOCTPAaHEHUE CBETAa B OJHOPOIHOU
cpene. Toueunsnii ncrounuk. JIyd ceera
3aKOHBI OTPAKEHUS CBETA.
a=pf
a
3.6.2
alp
TT7T7777 77777
3.6.3 [TocTpoenne n300pa>keHHii B TUIOCKOM 3epKasie

3.6.4

3aKOHBI IPEJIOMIICHHS CBETA.
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[Ipenomnenue cpera:

nysina = n,sinf.

sino

sinp.

AOCOIIOTHEIHN ITOKA3aTelIb HIPCIOMIICHUS

Cc
Nagc = ;

abc
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OTHOCHUTENBHBIN MTOKA3aTeIb MPEITOMIICHHUS:
n, 1M

n
OTH ny v,

OTH
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Xox JIy4eil B Ipu3Me.
\"1 = \'2 . ;?1}.1 = I?2}'2
COOTHOIIEHHE YacTOT W COOTHOUIEHHE JUIMH BOJIH MpU

nepexoae MOHOXPOMATHUUCCKOTO CBETa 4YEpPE3 TIpPaHUIY

paszzerna ABYX ONTUYECKUX CPEJL:

ny,<n, n,

Oy .
ITomHOE BHYTpEHHEE OTpaKEHUE.

HpeﬂeHLHBIﬁ YI'OJI IOJIHOTO BHYTPEHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
OTH nq

3.6.5

Sino,
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3.6.6

Coluparomue ¥ paccewBarolie JIUH3bI. TOHKas JHH3a.

(DOKYCHOG pacCToAHUC U ONITHUYCCKAA CHUJIa TOHKOM JIMH3HI:
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D

®opmyna TOHKOU JIUH3BIL:

Ly
d

| =
| =
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VBenuueHue, 1aBacMoe JMH30M:

h |f]
P=a="a
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A

F\ h
f

g

B cirydae pacceI/IBanmeﬁ JIMH3BI:

1
D F =—0,
0= DO

3.6.8
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0,
h 1f1
r=—-= 1 1
H d
r
H
h
d
A
1
Xox iayda, IpOUIENIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rimaBHoOU ontuyeckoi ocu. Iloctpoenune nuzoOpakeHuit
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TOYKH U OTPE3Ka HpﬂMOﬁ B co6npa}omnx " pacCCHUBaArOIIUX

JIMH3aX U UX CUCTCMax

doroammapaT Kak ontudeckuii mpubop. I[maz  kak

3.6.9
OINTUYECKasl CHCTEMa
Wutepdepenmst  cBera.  KorepeHTHbIe  MCTOYHHKH.
VYcinoBust HaOMIOJCHHUS MAaKCUMyMOB M MHHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTCPCHTHBIX UCTOYHHUKOB:
3.6. y
MaKCIIMyMBI — &-.=2m;'; m=0,+1,+2 +3 .
)
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,+1,+2.+3
Hudpakuus csera. JudpaxknuonHas peméTka. Y cClIoBHeE
HAOJIIOZICHUST TJIABHBIX MAaKCHMYMOB TpPH HOPMaJbHOM
MNaaCHUM MOHOXPOMATHUYCCKOIo CBCTA C IlJII/IHOﬁ BOJIHBI A
Ha peméTKy ¢ nmepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

mA,
m
0,
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1,
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3.6.12

4.1.1

4.1.2

Hucnepcus ceera

KBAHTOBAS ©®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
['nnore3za M. Ilnanka o kBantax. @opmyna [Inanka: E = hv

®otonHbl. JHeprus HoToHa:

E=hv="C=
= U—T—pc
E
hv
A

hc
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pc

HUmnynsc ¢poToHa:

hy
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413 ®dotorpdexr. Onwbitet AL CroseroBa.  3aKOHBI
o dororddekra

YpasHenue DitHmnTeiHa 1151 poTodddexra:

E(l)OTOHa = ABbIxoja + EKP[Hma.X"

¢doToHa

ABBIXOJa
+

4.14

KHHmax

rae ,

E(l)OTOHa =hv =

¢oToHa
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hv

hc

hc
A

Kp

ABbIXOAa = thp =

BbIXOJa

hv

Kp

Kp
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2
MV~ max
Evuwmax = ) = eUgyy
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KHUHmax
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4.1.5

JlaBiaeHue cBeTa.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTHIO  ITOTJIOIIAOIIYIO

IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas monens aroma

422

423

[Toctrynatel bopa. 3nyuenue u norioiieHne GoToOHOB MpU
IIepEexo0/ie aTOMa C OJJHOTO YPOBHS PHEPTUH HA JPYroil:

hv = he =|E"—E

mr .
“

m |

JluneituaTeie CIEKTPHI.

CriekTp ypoBHEH SHEPTUU aTOMa BOAOPOJA:

_ —13,69B

e

E

" , n=1,2.3 _.

i1

4.3

OU3NKA ATOMHOI'O APA

43.1

4.3.2

Hyxnonnas monens siapa ['eiizenOepra — MiBanenko. 3apsin
anpa. MaccoBoe uucio sapa. M3oTomnsl
PannoakTuBHOCTS.

Anbda-pacna;

Ay Adsr 4
ZX—>,Y+ ;He

-
bera-pacnan.
DNeKTPOHHBIN B-pacnai;

A A 0 ~
X —73Y + je+v,

[To3uTponHsIii B-pacnan:

A A 0= o,
SH Y + JE TV,
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M'amma-uznydyenue
3aKOH paJIMOAaKTUBHOI'O pacraja:
-t
N(t) = Ny * 2T
N(@)
N
0
*
P
T
433
—t
IIycTh m — Macca paiMOaKTUBHOIO BellecTBa. Toraa
-t
m(t) =mgy*2T
m(r)
m
0
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434 Snepubie peakuuu. [lenenne u cCUHTE3 AP
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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