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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueobHoro npeamera «dusnka» B 00pa30BaTeIbHBIX OpraHU3alUuiIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3YUYEHHSI TEM U PA3/EiIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOYy4YeHHs, BOCHUTAHUSI U Pa3BUTUS OOYYAIOIIMXCS CpPElCTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIAbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM Il pa3padOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/1ESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 10 TOJIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUHUTEIICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOMBI, BHICTYMAas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMH CBOMCTBaMH. M3yuyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKH Ha ypOBHE CpPEHETO 00I1EeTr0 00pa30BaHUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzainys npeanosiara€T HCMOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuknaonon nanpasnennocmu. Kypc usnku yriry0i1EHHOTO YpOBHS
IIPEANOIaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Ikonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiep:kanus MporpaMMel 1o (GU3HMKE JTOKHO ObITh MOCTPOCHO Ha
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — O3TO CHCTEMAa CaMOCTOSITEIbHOTO YYEHHMYECKOrO0 OSKCIEPUMEHTA,



BKJTFOYAIOMIETO (POHTATBHBIE YUYCHWYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B kKoHie 10 u 11 kmaccos, 1100 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yudeHus paszzaena (temsl). Ilpu stom monm paboTamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MIpeAcTaBlieHa €AUHBIM mepeuHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMHUMHCS YMEHHUSAMH TPOBOJWTH TPSIMbIE ¥ KOCBCHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3aJla4d C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MIPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOro Tpoiecca Kypc (pu3uku yriryOJI€HHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKEe YYEHUYECKHUX ONBITOB, JIaDOPAaTOPHBIX PabOT M padOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe 1o (U3UKE KIIOYEBbIX JEMOHCTpALUi Jis
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemMaTHyecKkue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOIIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
nanbHeneMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsIX,  BKIOYas  MEXaHWKy,  MOJEKYJSpHYHO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nueckux SBICHUI B MPUPOJE W JUISl NPUHITHS NPAKTUYECKUX DPEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIIEeHUs pa3MYHbIX 3a/Jad C SIBHO 3aJlaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHUS YMEHUU IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodecCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Duszuka» Ha YpOBHE CpPEAHETro OOIIero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIIUXCS.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT U TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3MUECKUX SBJIECHUN U MPOLECCOB (MaTepuanbHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €r0 NPOCKIUKM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHNE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaIbHON TOYKU OT BPEMEHH U UX TPaUKH.



KpuBosmHenHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclief0BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO aJICHUS (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHUS Tella MO0 OKPYXHOCTH C IOCTOSIHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3ak0oH Hprotona. MuHepumanpHbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTeNnbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MAaJCHHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX OWIMHAPOB WIM IIAPOB Pa3HOM MAacChl € OJAWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOJACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CAI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIECH CUJI IIPU JABMKEHUH OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pEe3HOBOM 00pasiie, OT uX AehOpMAIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxpaneHus é mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca MarepuanbHOW TOUkW. [IpeacraBieHue O cCoXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUKH.



[loTeHnIManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >Heprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM I0JIE€ OAHOPOJHOIO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM MaICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOACHUCTBHM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YacTHI] BellecTBA. Moneinn CTpOEHHs TIa3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozaeneil. Macca u  pasmepbl Mosekyd (atomoB). KomuuecTBO BermiecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecch B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOTyYeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGntoaenue u vcciieoBaHUuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyenue H30TEpMUYECKOro mpouecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIBHAS — pellaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YypaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue A1 BHYTPEHHEH YHEPIruy OJTHOATOMHOTO HMJI€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TepMOAMHAMUKU. BHyTpeHHsist dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
33JJTaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHume! gevcTBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpAaTOPHBIM JBUTATENM, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

M3meHeHne TemnepaTypsl IpH aquadaTHyecKOM pacIupEeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEpaTyphbl KUNIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEepTrun B Pa3oBbIX MEPEX0OIaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisd.  IIpoOueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJiA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Iiapa. [lose paBHOMEPHO 3apsKEHHOM
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TI0JIE 3aPSKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsixenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM (3aMKHYTOM) JJICKTPUYECKOW Iernmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure CUiibl TOKa U HaIMPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS ISl JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus amnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



OnekTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUUECKOE IPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuul U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE TPUOOPHI, UPPOBast 1abopaTOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIUIOBONW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIBI, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBasi TypOUHa, ObITOBON XOJOJUIbHHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJl MPU ABUKEHUU B MArHUTHOM T10JIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHUYEeCKOW »Hepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenne HE3aBUCUMOCTH TIeprojia MaJlbIX KOJeOaHul Ipy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUU NPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TEJa B X0/I€ KOJIeOaHH Ha YyIIPYTrOM TO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€eHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIM TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3JeKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJICOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IEKTPOIIEepe1adH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, nPAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXEHUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUUYECKOE IPUMEHEHHME: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBE€Ta M COOTHOLICHWE JJIMH BOJH IPHU IEPEX0J€ MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTpaXEHUS.

ColOuparomrie U pacceuBaromiue JnuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKOH cepuueckoi JIMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
NIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JHWH3Y IMOJ MPOU3BOJBHBIM YIJOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTIEPEHTHbIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BemiecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpEeHIINN U TTOJSIPU3AIUN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

HN3mepenune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. I[IpeoOGpaszoBanusi  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIC).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonbl pororddexra. YpaBHeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacTull. Bonuel ae bpoia. [Inuna BosHbI 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOJIMO/ OT HAIPsHKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunpl ciexktpoB. CiekTp ypoBHEN SHEPTUU aTOMa BOJIOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U NEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaJMOAKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B MPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes sjaep. Anepusie peaktopsl. [Tpobiaemsi
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertozapl perucTpaluy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, spepHBI  peakTop, TEPMOSICPHBIH peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonsl aCTpOHOMHUYECKUX HccieqoBaHui. (COBPEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CHeKTpaJbHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYeHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIs1 ONPEIeTICHUS TTOJI0XKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bu3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THUIOTE3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHus pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEpMOJUHAMUKA», «DNEKTpoauHamMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUpPA, 3HAUYECHUE OMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMUU, TEOrpaPUU U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTEINIbHBIE IPUOOPHI, ITUppoBas JadbopaTopusi.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTAPHBIX GYyHKIUNA. [Ipu3Haku TOMOOUS TPEyroIHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TIPU MPOU3BOJICTBE
AIIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAOUIEH  cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHBIE TMOJIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONEpeay, 3JIEKTPOIBUraTelb, pajgap, paauolpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WUIUCH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOIIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IPUHATHE TPATUIHUOHHBIX  OOIICUETIOBEYECKUX TIyMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHUE B3aUMOJICHICTBOBATH C COI[MATIbHBIMU UHCTUTYTAMU B COOTBETCTBHUH
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

¢ TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU ESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
MaTpUOTU3MA;

¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHNUS;

¢ CIIOCOOHOCTh OILICHUBATh CUTYAlUIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JJUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOroO OyaylIETrO.

ICTETHYECKOI0 BOCIIMTAHMA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e HHTEPEC K Pa3IMYHBIM c(hepaM MpodecCHOHATBHOU NEATeIbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 CaMOOOpa30BaHUIO B 00IaCcTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPHI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJOTHIECKHUX TPooIiem;

o INIAHUPOBAHUE U OCYIICCTBJICHHE JCHCTBUUA B OKpYXKAIOIIEH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

e PAaCITUPEHHUE ONBITA ACATEIHPHOCTH JKOJOTHYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e C)OPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKH OCYIECTBISATH MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOopMyIUpoBaTh M aKTyaJU3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTIATh IIEM JCATENbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
¢ BBISIBJIATH 3aKOHOMEPHOCTHM U MPOTUBOPEYUST B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS] MPOOJIEMBbI C YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
e BJIQJICTh HAy4YHOM TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHSITUSIMH U METOJAMHU
buznueckoil HayKu;



e BIIAJICTh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U IPOEKTHOM JIEATEIBHOCTH
B 0071aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEp KaHMUSA,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

¢BIIQJICTh BHJIAMU JCATCILHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uKy;

¢ BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlM3UPOBATh 3ajaady,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaXOAUTh apPTyMEHTHl  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelIeHus;

e AaHAJIM3UPOBATh TMOJYYECHHbIE B XOJ€ pEUIeHHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

e 1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

eYMETh TMEPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUYECKYI0 O0OJACTh
KHU3HEICSITSIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX yUCOHBIX MPEAMETOB;

e BBIJIBUTATh HOBBIC HJICU, TIPEAJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI M PEIICHUS;

e CTaBUTb MIPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

e BIIQJICTh HaBBIKAMH TOJy4eHUS WH(OpMAUU (HU3HUECKOTO COJIEPKaHUs U3
UCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBISTh TTOUCK,
aHalln3, CHCTEMAaTU3alMI0 M MHTEPIPETalri0 MHPOPMAIU Pa3IMUHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OI[CHUBATH JIOCTOBEPHOCTH WH(POPMAIINH;

¢ ICTIOJIB30BAaTh  CPEACTBAa HWH(MOPMALNMOHHBIX W  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PCIICHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekKeHusi, MpPaBOBBIX HU
ATHYECKUX HOPM, HOpM HH(DOPMAIIMOHHOW O€30MacHOCTH;

e CO3/IaBaTh TEKCThI (PU3UYECKOTO COACPIKAHHS B PA3IUYHBIX (dopMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMANIBbHYIO (POPMY MPEACTABICHUS U BU3YyaIH3AIIH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:



¢ OCYIIECTBIIATh OOIIEHHE Ha Yypokax (U3UKM U BO BHEYPOUHOU
JeSITEIIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CHUTyalluii U  CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTIHOW U WHIUBUAYAIbHON
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

e IPUHUMATh €M COBMECTHOH  JESATENbHOCTH, OPTaHMW30BBIBATH M
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3yabTaT N0 pa3padOTAHHBIM KPUTEPUSIM;

e IIpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBIISITh O3UTHBHOE CTPATETMYECKOE TOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpaXeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIIBHO COCTABJIAITH IJIAH PELIEHUS PAaCUETHBIX M Kaue€CTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e PACIIUPSTh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, ApPTYMEHTHPOBATH €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U NPOSBICHUIO JSPYIULMM B o0nacTu
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBI B JESITCIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;
eBJIAJICTh HABBIKAMHU  TIO3HABATEIHHOW  peIeKCMH KaK  OCO3HAHUS
COBEPILIAEMbIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;
e HICTIONB30BATh MPUEMBI PeIICKCUN IS OIICHKH CUTYaIlUd, BEIOOpA BEPHOTO
pEIICHMST,;
e YMETh OIICHUBATh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEIIECHUS MO HUX
CHUKEHMUIO;
e IPUHUMATh MOTHUBBI W aPryMEHTHl JPYrHUX TMpPU aHaJU3e pe3yIbTaToB
NEeATEeTLHOCTH;
e MPUHUMATH C€0sI, TOHMMAsT CBOM HEAOCTATKH M TOCTOMHCTBA;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYrHUX TIpPU aHaJIU3e pe3yJIbTaToB
NEeSTEeIbHOCTH;
e MPY3HABATh CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.
B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH WUHTCIUICKT, IPEIOJIarafoIIAN
c(hOpMHUPOBAHHOCTH:
¢ CAMOCO3HAHWSI, BKJTFOYAFOIIETO CIIOCOOHOCTh MOHUMATh CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHWE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTHBAIINH, BKIFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIEIH U
yCcrexy, ONTUMHU3M, WHUIUATUBHOCTh, YMEHHUE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

eOMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCTh  TOHHMMATh  AMOITMOHAIILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTpaMBaTh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xoniy oOyuenusi B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTHYECKOH,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMN  (HU3UIECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

e pa3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIeIeH (HU3MUIECKUX TN U MPOIIECCOB
(sBNIEHMI): MHEpUUATIbHAS CHCTEeMa OTCuéTa, aOCOJIIOTHO TBEPAOE TEIO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIB)KEHUE, CBOOOAHOE TajieHuE,
aOCOJIFOTHO yIIpyTras aedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAJIIMYECKOT0) Teja, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epa3nuyaTh yYCIOBUSA (TpaHUIIbl, 00JacCTH) NPUMEHHUMOCTH (DU3NUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBSACHATH MEXAHUYECKHE TPOIECChl U  SBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAaHUYECKOU
DHEPIuH, CBsI3b PabOTHI CHUJIBI C U3MEHEHHUEM MEXaHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECHUs] TBEPAOro Teia), MOpPU HSTOM HCIOJIb30BAThH
MaTeMaTU4eCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['asuses, BTOporo
U TpPEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHUSI HMIyJbca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, UCIOJB3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsipHOW GU3UKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHUS €r0 YacTHll, CBSI3b JABJIICHUS UACaTbHOTO
raza C KOHLEHTpalMel MOJIEKYJl M €ro TeMIepaTrypoil, ypaBHEHUE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

e AHAJIM3UPOBATH U OOBSACHATH JJIEKTPUUECKHE SBJICHUS, UCIOJIb3YysI OCHOBHBIE
IOJIO)KEHUSI W 3aKOHbl  DJEKTPOJUHAMHUKM  (3aKOH  COXPAaHEHHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBHMS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

¢ ONMCHIBATh (PU3NYECKHE MPOLECCHl U SBJICHUS, MCIOJb3Yysl BEJIMYMHBIL:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedpopmanuy NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOTO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, DJJIEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

¢ O0BSCHATH OCOOEHHOCTH MPOTEKaHUsl (PU3UUECKUX SBIICHUI: MEXaHUYECKOE
JBUKEHUE, TEIJIOBOE JABMKEHUE YaCTHI] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOe  nBKeHHE, 1uddy3usi, ucnapeHue, KUIICHHEe U
KOHJEHCAlus, IUIAaBJICHUE W  KPUCTAUIM3alus,  HaIlPaBJICHHOCTb
TEIJIONepeaum, MIEKTPU3aLUs Tel, SKBUIMOTEHIUAIBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

¢ IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TIpapuKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpPeHHs (U3NYECKUX BEIUYMH, MPH OITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

e cOOJIOIATh MpaBuiIa 0€30acCHOrO TpyAa MPH MPOBEIECHUU UCCIEAOBAHUN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epelIaTh pACUYETHBIE 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH UCHOJIB30BAHUM MAaTEMaTHUYECKHX METO0B
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaueCTBEHHBIE 33/1a4H, TPeOyIolue NPUMEHEHNS 3HAHUN U3 pa3HbIX
pasnenoB Kypca (U3MKHM, a TaKKe HHTErpallMd 3HAHUW W3 JPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUe SBICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJAa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OLIEHUBATH MOCJEICTBUSA OBITOBOW M NMPOU3BOJICTBEHHOM
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHMIIEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMarueill (HU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHUCKA, NepepalOTKM U TPEAbSIBICHUS yuyeOHOW WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHU3alHOHHBIE U IIO3HABATEIILHBIC yYMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PAacpeAesiTh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJAJ KaXIOIrO W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e IOHUMAThH POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTUUECKON, COIUATIbHOMN
U ATUYECKON cdepax NesTeTbHOCTH 4YeloBeKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NEATEeIbHOCTH YEJIOBEKa M JajdbHEWIleM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OIMUCATEIBHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTCIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUU — DJIEKTPOJUHAMHUKH,
CIEIUAIBHOM TEOPUM OTHOCHUTEIHHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
¢bu3nyeckoil Teopud B (POPMHUPOBAHUHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NUECKON KapTHUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX PEACTABICHUN O IPUPO/IE;

e PA3JINYATh YCJIOBHS MPUMEHUMOCTH MOJIENeH (HU3MIECKUX TE U MPOIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJieOaHUsl, MAaTeMaTHYECKHI MasTHUK, WJIeaIbHBIN
NPY>KUHHBIH MasITHUK, rapMOHUYECKUE BOJIHBI, UJeaIbHbIN
KOJIeOaTebHbIN KOHTYD, TOHKAs JIMH3a, MOJCIICH aTOMa, aTOMHOTO spa U
KBAHTOBOM MOJIC/IM CBETA;

e pa3iaMyYaTh YCJIOBHUSA (TpaHUIIBI, 00JACTH) NPUMEHHMOCTH (DU3UUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



e AHATM3UPOBATHL M OOBICHATH SJIECKTPOMArHUTHBIC MPOIECCHl U SIBJICHMUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBuwio Jlenma, cBsa3p  DJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHEHHWE  ODUHINTEMHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBMYECKUE TIPOLIECChl U SBJICHUS, WCHOJIb3Yysl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKUIHMH, SHEPrUsi MArHUTHOTO TI1OJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUMU:
AJIEKTPOMATrHUTHAS UHYKIIMS, CAMOUHTYKIIUSI, PE30HAHC, HHTEPPEPECHITHUS
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

e OTIPEICTISATh HAMpaBJICHWE WHAYKIIMM MAarHUTHOTO TIOJis MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

e CTPOUTH U300paKeHUE, CO3/1aBAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOW JIMH30MU, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJI1 aHalu3a M OOBACHEHHS (U3UYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEITUYUH C
WCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MpPU HTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

* IPOBOJIUTH OMBITHI IO MPOBEPKE MPEITIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJIbTAaThl U JENIaTh BBIBOJ O CTaTyce IpPeII0KEHHOU
TUIIOTE3bI;

e OITUCHIBATH METO/IbI TTOTYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHUIA,

e COOMIOAATH MpaBWiIa OE30aCHOTO TPyJAa MPU MPOBEICHUH HCCIEAOBAHHUM B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4deOHo-
UCCIIEJOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MoOJeNd, OTBEYarolue TpeOOBaHMUSIM 3aJadyH, NPUMEHSTH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HUCIOJB30BAHUM MaTeMaTHYECKUX METOJOB pEIICHUd 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIolue MPUMEHEHUS 3HAHUN U3 pPa3HbIX
pazznenoB Kypca (U3MKHM, a TakKe HHTErpalMd 3HAHUM W3 JIPYTrux
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BATh  TEOPETUYECKHE 3HAHUS [ OOBSCHEHHUS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3HKOB
B pa3BUTHE HAayKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OLEHUBAThH IMOCIEICTBUS OBITOBOM M IPOU3BOJCTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O PAllMOHATEHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 Ppa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMylro  HMH(OpMalMI0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

o IPOSIBIISATH OpraHu3alHOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

epaboTarh B TpyHIE€ C HCHOJHEHUEM PA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIHI B pELICHHE paccCMaTpUBaeMoil MpoOIeMbl;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHaNbHOU NeATENbHOCTH 0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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padoThI padoThI
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1.2 DNIeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edso0.ru/VQQ38UZXC
Htoro no paznemny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoneOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHACCKHC 1 SICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHEI
2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJIHOBOH JTyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso00.ru/ZL J435GQC
4.3 Du3HKa ATOMHOTO S/1pa 1 EMEHTAPHbIX 5 https://m.eds00.ru/Q4WLMHS9T

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Uroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1  DiemenTh aCTPOHOMMH U aCTPOPUNKU 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Wroro no pazueny 12

Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HIPEANETHOTO COACPAATII 1 OTILITA 15 https://m.eds00.ru/PSCGRXTIW

NEeSITeIbHOCTH, TPUOOPETEHHOTO TIPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PeszepBHOE Bpems 10 https://m.edsoo.ru/E65RY9XLB

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

dusnka — pyHaaMeHTaTbHAS
HayKa O IpUpoJe

Hay4HbIil MeTOJ] TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(UBHYECKUX SIBICHUN

OKCIIEpUMEHT U TEOpHUs B
nporecce MO3HAHUS TIPUPOIBI.
HaGumtoieHne u SKCIIepuMeHT B
dusnke

Crioco0b! u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.eds00.ru/4AGD12L.71X

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOIOTHAs U OTHOCUTEIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BETUYUH

https://m.edso0.ru/K3LOQI3CFT

MonenupoBanue B ¢puzuke. Poib u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/85PJ5YR4H

MexaHndeckoe IBIKEHUE.
Cucrema orcyera.
OTHOCUTENBLHOCTh MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

neukenus. [Ipsmast u oOpatHas
3aa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU HA OCU
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMH HA OCH KOOPAMHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpPHOE ITPAMOJIMHENHOE
nswkenue. ['papudaeckoe
OIIMCAHUE PABHOMEPHOTO
NPSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

14

Ciio)keHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHomepHOe BHXeEHHUE.
MrHoBeHHast CKOPOCTb.
VYckopenue. IIpsaMonuneitHoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
MIOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE MajieHne. Y CKopeHne
CBOOOHOTO Ta/ICHUS.
3aBUCHMOCTBH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD

https://m.edso0.ru/M\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

16

KpusosnHeliHOE NBUKEHUE.
JIBY>KEHHUE 10 OKPYKHOCTH.
VYrioBasi v TMHEHAs CKOPOCTb.
Ilepuona u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KoHnTponbHas pabota 1o Teme
"Kunemaruka"

https://m.edso0.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

[Iepssbiit 3ak0H HproTOHA.
HNuepunanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepuuanbHbie
CUCTEMBI OTCYETA

https://m.edso0.ru/8FO42H1L2

18

19

20

Cwta. PaBHOIEHCTBYIOIIAS CHJTIA.
Bropoii 3akon HeroTona. Macca

Bzaumopeincreue ten. Tpernit
3akoH HproToHa

IIprHIMI CYyNIEPTIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHue
3akOHOB HproTOHA

https://m.edso0.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUS.
DKBHUBaJIEHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MAaCCHI

https://m.edsoo.ru/AE40LUZYB

22

23

Cwita TSKeCTH U yCKOPEHHE
¢BOOOIHOTO ITaIEHUSA

I[BI/I)KCHI/IC HEeOECHBIX TeJI U UX
HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edso0.ru/36LBC4Z20QJ

https://m.edsoo.ru/F756 CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocMu4eckasi CKOpOCTb.
3akonbl Kemnepa

24

25

26

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBuxeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COTIPOTHUBIICHUSI CPEIIBI

Jasnenue. [ uapocrarnyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MoctymarensHOE U BpamaTeIbHOE
JBU)KEHUE TBEPJIOTO TeJIa

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lneqo cuibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEPAOTo Tesa. Buabl paBHOBECUs

Pemenue 3amau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBAS878

https://m.edso0.ru/Q3QEPZXMR

31

KonTponbHas pabora no teme
"Iunamuka. CTaTuka TBEpJI0TO
Tena”

https://m.edso0.ru/41HS90LZD

32

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepHualbHbIX TO4eK. Teopema o
JBKEHHUH LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
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https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeakxtuBHOE JABUXKCHUC

https://m.edso00.ru/ANJW80116

34

MoMeHT uMIysbca MaTe€pUAIbHON
touku. IIpencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

Pemenue 3amau

PaGora cunbl Ha ManoM U Ha
KOHEYHOM TepEeMEIICHHUH.
['paduyeckoe mpencTaBicHue
paboThl CUIIBI. MOIIHOCTH CHJIBI

Kunernyeckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPTrUuU MaTepUaTbHON TOUKU

https://m.edsoo.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edso0.ru/N5SQCCI1EIM

38

[ToreHnnaneHbIE U
HEITOTEHIUAIbHBIE CHJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKAst CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
CHJI C I3MEHCHHEM MEXaHHMISCKOMN
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUS MEXaHUYECKOU
SHEPIruu

https://m.edso0.ru/66P2WGWS4

40

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
KUJIKOCTH

https://m.edsoo.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KontponbHast pabora o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edso0.ru/SO90PC322

42

PasButue npencrasieHui o
npupojie TemioTel. OCHOBHBIE
nonoxkenuss MKT. Tuddyzus.
bpoyHoBckoe nBuxkeHue

https://m.eds00.ru/0ZTXY71SW

43

44

45

CtpoeHue ra3000pa3HbIX, KHUIKHX
Y TBEPIBIX TEN. XapakTep
IBIDKEHUS U B3aUMOJEHCTBUSA
YaCTHI] BEIIECTBA

Macca u pa3Mepbl MOJICKYJT
(aromoB). KonnuecTBo BemiecTsa.
[TocTostnunast ABoraapo

Temneparypa. Temiosoe
paBHoBecue. [IIkana I[enbcus

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUQ

https://m.edso0.ru/SDOFUFGIL

46
47

Pemenue 3agau

NneansHablii ra3. ['a30BBIe 3aKOHBI

https://m.edsoo.ru/EGRV58D9F

https://m.edsoo.ru/01M0XOV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amaq

https://m.edsoo.ru/7RAZ800M4

49

50

51

AGcomtoTHas TemnepaTypa. 3akoH
HanbroHa

H3omponeccsl B HI€aIbHOM Iase C
MIOCTOSIHHBIM KOJIMYECTBOM
BELIECTBA

['padmyeckoe nmpencraBieHue
U30IPOLIECCOB: U30TEPMA,
u30xo0pa, n3zobdapa

https://m.edsoo.ru/27RGL3V1G

https://m.edso0.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHue MKT

https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
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https://m.edsoo.ru/01M0XOV4B
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53

Pemenue 3amau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeHEW KMHETUYECKOM SHEpruen
IIOCTYIATEIBbHOIO TEIJI0BOIO
IBIDKEHUS €€ JaCTUIl

https://m.edsoo.ru/N6ETZ0LDZ

55

56

O000111eHNE U CUCTEMATU3 AL
3gagui 1o teme "Ocuoser MKT"

KoHTpoinbHas pabora 1o Teme
"OcHoBsl MKT"

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7

57

58

59

TepmoanHaMuueckas CUCTEMA.
3ajanrie BHEIIHUX YCIOBHUM JIJIst
T/l cuctemsl. BHemHue u
BHYTPEHHHUE NapaAMETPHI.
[Tapametpsl T/l cuctembl kak
CpeHUE 3HAYEHUsI BEJIUYUH,
ONMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

HYJ'ICBOG Ha4aJlo TCpPMOJANHAMUKHU.

CamMonpoun3BoJbHas penaKcanus
TJ1 cucTeMsl K TEILLIOBOMY
PaBHOBECHIO

Mogens naeaabHOro ra3a B

TCPMOANHAMHUKE. Ycnopus
MNPUMCHUMOCTHU 3TOM MOJEIHU

https://m.edso0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIRP

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
KitanelipoHna u BelpaxeHue aJis
BHYTpPEHHEN 2HEpPrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

62

BripaxkeHue 11 BHyTpEHHEN
SHEPIUHU OJJHOATOMHOI'O
UJ€aIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMOJIMHAMHKKe. Berunciienue
paboThI O rpaduKy mpolecca Ha
pV-nuarpamme

https://m.edso0.ru/L1XUZISC7

https://m.edsoo.ru/YHE1589A1

63

Temonepenayda kak crnoco0
U3MEHEHHUs] BHYTPEHHEHN dHeprun
TJI cuctembl O€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

65

66

67

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUE

KonnuecTBO TEIIOTHL.
TemnoémkocTs Tena. Y aenbHas u
MOJISIpHAs TEIIIOEMKOCTH
BeIllecTBA. Y AeIbHAas TEII0Ta
CrOpaHUS TOIIIIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

ITousTre 00 aguadbaTHOM
npouecce. [IepBriil 3aK0H
TEPMOJIMHAMUKH

https://m.edso0.ru/QMA4T9ETS8

https://m.edsoo.ru/RQASBF9Q5

https://m.edsoo.ru/B4ANQ2B026

https://m.eds00.ru/SOXBMXFYN

68

KonugecTtBo TemnoTs! 1 paboTa
KaK Mepbl N3MEHEHUS BHYTPEHHEN
sHepruu T]I cucremsl

https://m.edso0.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

70

BTopoii 3aK0OH TepMOIMHAMUKHU
Ul PAaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTiumocTh NpUpOIHBIX
IPOLIECCOB

[IpuHIMITBI AEACTBUS TEMIIOBBIX
maruH. KITJT

https://m.edso0.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

71

72

MakcumanbsHoe 3nauenue KIT/I.
Hukn Kapno

Pemenue 3amau

https://m.edsoo.ru/QATFSEOKO

https://m.eds00.ru/0QIVD6XJT

73

DKOIOrNYECKHUE aCIIEKTHI
HNCITOJIBb30BAaHU TCIIJIOBBIX
nsurareneit. Temnosoe
3arpsi3HEHUE OKPYKAKOIIEH Cpelibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3amau

O000111eHHE U CUCTEMATU3 AL

3HaHMUU 110 TeMe "TepMoauHaMHKa.

TenmoBeie MaIuHb"

KonTposabHas pabora o teme
"Tepmonunamuka. TennoBbie
MAaIITUHE!"

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/A6UQLW1EB

https://m.edsoo0.ru/X4AG7PJV]

77

[TapooOpa3zoBanue u KOHICHCAIIHS.

Hcnapenue u kutieHue. Y aenbHas
TEIIOTa MapooOpPa30BaAHUS

https://m.edso00.ru/W4505S1GQ

78

HaCI)IIIIeHHI)Ie 1 HCHACBIIICHHBIC
Mapel. KauecTBeHHas 3aBUCHMOCTD
IIJIOTHOCTH U JaBJICHHU S
HACBIIIEHHOTO ITapa OT

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
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TEeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TeMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BrnaxsHocTs Bo3ayxa. AGCOMOTHAS

79 L OTHOCHTENEHAS BAGKHOCTL https://m.edso0.ru/QRONGWOZ8

80 Pemenue 3amaq https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 amopdHbIC Teaa. AHU3OTPOITHUS https://m.edsoo.ru/YCMZ29JGZ
CBOICTB KpPHUCTAJIIOB
[InaBnenue u KpucTaUIM3aIUA.

82 VY aenpHas TEIIIOTA TUIABJICHUSI. https://m.edsoo.ru/WYH1C81KN
Cyb6numarnus
Jedopmaruu TBEPIOTO TENA.

83 Pacr:ixeHue i cxatae. CBir. https://m.eds00.ru/961UIDFRU
Mopyns FOnra. [Ipenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 1 TBEPABIX T AHraupMOHmM https://m.edsoo.ru/1RI740Q0N
TETUIOBBIX KOJIeOaHUIH YaCcTHI]
BEIIECTBA

85 Hpeobpasosante dnepruit b https://m.edsoo.ru/UUJQYTXYF
ba3oBbIX mIEepexoax

86 YpaBHeHHE TEII0BOTO OanaHca https://m.eds00.ru/SCVIKKTMW

87 Pemenne 3amau https://m.edsoo.ru/2L7THENBQ2
[ToBepxHOCTHOE HATSKEHUE.

88 Kanunnsapusle sasnenus. J[aBnenue https://m.edsoo.ru/Z9FYJNI4U

noa HCKpHBJ'ICHHOﬁ MMOBCPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

)kunkoctu. Popmyna Jlamaca

89

90

91

92

O000111eHrE U CUCTEMATU3 AL
3HaHUN 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. Pa3oBbie
nepexopl"”

KonTponbhas pabota no teme
"ArperaTHbl€ COCTOSTHUS
BenlecTBa. @a3zoBble nepexoabl”

DneKTpu3zanus Ten u e€
MPOSIBICHUS. DIEKTPUUECKUN
3apsn. [IBa BuIa 3JEKTPUUECKUX
3apsnoB. [IpoBogHuKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DJIEMEHTapHBIN 3JIEKTPUUECKUI

3aps. 3akoH COXpaHCHHA
QJICKTPHUYICCKOI0 3apsaa

https://m.edsoo0.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1QRBVX

https://m.edsoo0.ru/QJTVE6HK7Q

93

B3anmopencTere 3aps10B.
Toueunsie 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3agau
Onexrpuueckoe noie. Ero

JENCTBUE HA MIEKTPUUYECKUE
3apsiibl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB 2IEKTPUIECKOTO
noss. [Ipo6usiit 3apsa. Jlunuu
HaIPSHKEHHOCTH DIIEKTPUYECKOTO
nossi. OJHOPOAHOE HNEKTPUUECKOE
oJIe

https://m.edso0.ru/9KBCOFP9X

97

ITorenMaIbLHOCTE

https://m.edsoo.ru/QJAHEFATR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

SJICKTPOCTATUYCCKOI'O ITOJIA.
Pa3zHoCTh MOTEHIIMAIOB 1
HaIIps>KCHUEC

98

[TorenuumanbHas 3HEprUs 3apsaa B
AJIEKTPOCTATUYECKOM IT0JIE.
[Torennuan 3neKTpOCTaTUYECKOTO
0JIS

https://m.edsoo.ru/YODNX8N9Z

99

100

101

CBs13b HANPSHKEHHOCTH TIOJISI U
Pa3HOCTU MOTEHIIUATIOB JIJIst
ANEKTPOCTATUYECKOTO OIS
[IpuHuun cyneprno3uun
SJIEKTPUYECKUX TOJIeH

Pemenue 3amau

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/\WS1GYR413

https://m.eds00.ru/2630Y5063

102

103

104

ITone Toueunoro 3apsnaa. [ose
PaBHOMEPHO 3apsKEHHOU cepsr

[Tone paBHOMEPHO 3apsIKEHHOTO
no o0bEéMy mapa. [lone
pPaBHOMEPHO 3apsKEHHON
OECKOHEYHOH IIJTIOCKOCTH
IIpoBogHUKY B
ANEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsI0B

https://m.edso0.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38

105

JIMDNEKTPUKH U MTOTYITPOBOIHUKHU
B DJIEKTPOCTATUYECKOM I10J1€

https://m.eds00.ru/3G6DWKG2I

106

107

Konnencarop. D11eKTpOoEMKOCTH
KOHJICHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCAaTopa

HapaJ'IJ'ICJIBHOC COCINMHCHUC

https://m.edso0.ru/GHLGD83X7

https://m.edsoo.ru/60WN2ZDH8



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

KOHJICHCATOPOB

HOCJ’IC,I[OB&TCJIBHOC COCOAUHCHUC

108 https://m.edso0.ru/OZ9EPI4LY
KOHJICHCAaTOPOB
D

109 HEPTHA 3APDKCHHOTO hitps://m.eds00.ru/SW376XS21
KOHJICHCATOPa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

eHue € 5|

111 JBIDKCHHE 3aPKCHHOR HaCTHILLI B https://m.edso00.ru/9PGVSYIWG
OJIHOPOIHOM 3JICKTPHUYECKOM I10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXILUSMXW
O000I11IeHNE U CUCTEMATU3AIUS

113 3HaHUN 110 TeMe "DIIEKTPUUYECKOoe https://m.edsoo.ru/QCIRPYCGA
mosie"
K 0

114 | OHTPOIILHA paboTa r'fo reme https://m.edsoo.ru/WRQGZBRF7

DJIEeKTPUYECKOE T0JIe

Cuita Toka. [1ocTOSSHHBIH TOK.
Yy

115 CJIOBHA CYMIECTROBAMA https://m.edsoo.ru/L8LE4KUV5
MOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Hcto oka. Ha eHHe

116 TORHMKH TOKa. HATPDKEHHCE 1 https://m.eds00.r/RUFCAYTDO
DJ1C
3 O .

117 AKOH LM UL yHacTka ettt https://m.edso0.ru/64VZXZ2GP
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTHUBIICHHS

118 O/UTOPOAHOTO MPOBOHHIKA OT €0 https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TUIOMIA/IU TIONIEPEYHOTO
ceuyeHus
VY

119 JICTILHOC CONPOTHBIICHHIE https://m.edsoo.ru/Y4ZTZRZAI

BelecTBa. Pelenue 3agaqd



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI

ITocnenmoBarennHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHCHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/OQHI1PIPRF
Kupxroda

122 Pemenue 3amaq https://m.edsoo.ru/LXRB618PO

103 ~ Padoradnektpieckoro Toka https://m.eds00.ru/PLTTBZGPC
3akon Jlxoyna —Jlenua

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TemnoBas MOIIIHOCTb, BbIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha PEe3UCTOpE

126 Pemenue 3anau https://m.eds00.ru/90KODG7HY

127 AL u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHUKA TOKA

128 3axon OMaVHM nomHoH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOI) 3JIEKTPHUUECKOH IeTH

129 Pemenue 3amau https://m.edsoo.ru/XDAVLS3JL

130 MoIHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/OWH2Q5J0S

131 KopoTtkoe 3ambikanmne https://m.edsoo.ru/9WFHKYNVF

132 Konzgencarop B 11enu mNOCTOSIHHOTO
TOKa

133 Pemenue 3amau https://m.eds00.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCTOSTHHBIN NEKTPUYECKUI https://m.eds00.ru/5175121DC

TOK"



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Pemenue 3agau no reme
"I[TocTOAHHBIN JIEKTPUUECKUI

TOK

https://m.edso0.ru/DX6SFSQ5I

136

Pemenue 3axay mo reme

"TToCTOSITHHBIN ANEKTPUUYECKUI

TOK"

https://m.edso0.ru/K835E5INT

137

138

139

O000111eHNE U CUCTEMATU3 AL
3gaHui 110 teme "lI1oCcTOsIHHBII
AJIEKTPUYECKUI TOK"

KonTponbhas pabota no Teme
"[TocTOAHHBIN JIEKTPUUECKUI

TOK

DJIeKTpUYecKasi MPOBOJUMOCTD
Pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUI TOK B MeTaslIax.
CBepXnpoBOAUMOCTh

https://m.edsoo.ru/\WXUILRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edso0.ru/DV219CC72

140

DNEeKTPUUECKUN TOK B pacTBOPax U

paciijiaBax 3JICKTPOJIIUTOB. 3aKOHBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36L9OKOEE

141

142

143

DIIeKTPUYECKHI TOK B ra3ax.
[Imazma

DJIEKTPUUYECKUI TOK B BaKyyMe.
Baxyymubie mpubopbl

DNEeKTPUYECKUN TOK B
MOJIyTIPOBOJHUKAX

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

145

[TorynpoBOTHUKOBBIE TPUOOPHI

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue CUiIbl TOKa U

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

146

147

HATPSDKEHUS B [IENHU MTOCTOSTHHOTO
TOKA MPY MOMOIIH aHAJOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO C
ndpoBoii 1aboparopuei mo
¢usuke. [Ipumeps! n3MepeHust
(GU3HYECKUX BEIIMYMH MPU
MTOMOIIM KOMITBFOTEPHBIX
TATYUKOB"

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne HepaBHOMEPHOIO
JIBUKEHUS C LIEJIbIO ONpEIETICHUS
MI'HOBEHHOH ckopocTh"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune ycKopeHus npu
PSMOJIMHEHOM
PaBHOYCKOPEHHOM JABM)KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHMU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

https://m.edsoo.ru/CN3FHCY83

https://m.edsoo.ru/70Y40Y610

148

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKopeHus
¢BOOOIHOTO ITafIeHNA" WiIn
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Teja 10
OKPY’KHOCTH C IIOCTOSIHHOM 110

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJYJIIO CKOPOCTBIO" HIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €r0 MapaMeTpoB"

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTU" WIIN
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHMS OpyCKa 110 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTrOCTH, BOSHUKAIOIINX B
HpYyXHHE U PE3UHOBOM 0Opaslie,
oT ux nedopmanuu" uim
"N3yuenne qBUKEHUS CUCTEMBbI
T€J, CBI3aHHBIX HUTHIO,
NEePEeKUHYTOM yepe3 NErkuit 61mok"

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Nzmepenne kodddunrenta
TPEHUS TI0 BEIMIHHE YTIIOBOTO
K0d(ppHLIMEeHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM

KO3 UIIMEHTOM TpeHUs" Uin

https://m.edsoo.ru/78PEFNYOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3yueHue NBUKEHUS rpy3a HA
BaJly C TpeHUuEM"

153

154

155

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPIOTO TEA,
MMEIOIIIETO OCh BpallleHus" Win
"KoHcTpyHrpoBaHue KPOHIIITEHHOB
Y pacy€T CUJI ynpyrocTu'" wimn
"N3yueHne ycTOWYMBOCTH
TBEPJOTO TEJIA, UMEIOIIETO
TJI0IAJh OTIOPHI"

dusnuecKuil NpaKTUKYM IO TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY ITyTH" UK
"N3MepeHue Cuibl TSITH, CKOPOCTH
MOJIEIIN AIEKTPOMOOHIIS 1
MOIIIHOCTH CHJIBI TSATU" WIH
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
MMITYJIbCa IIPU yIIPYTOM
B3aMMOJECHCTBUH" WIH
"M3MepeHne KHHETUUECKON
SHEPIrUM Teja M0 TOPMO3HOMY

n

nyTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUECKOTO
npouecca (peKOMEHI0BaHO
MCIIOJTh30BaHue U(PPOBOI

https://m.edso0.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

156

nabopatopun)" wiu "MU3ydenue
M30XOPHOTO Mpoluecca’ uiu
"N3yuenune nzobapHoro mporiecca"
unu "l[IpoBepka ypaBHEHUsI
COCTOAHMS"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenue ynenbHou
TEINIOEMKOCTH " MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" win "N3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJICKYJISIPHOT'O
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCHapeHus Kuaxkocten" nim
"M3MepeHne yAeIbpHOM TEII0ThI
raBiaeHus apaa" uwin "U3yuenue
CBOICTB HACBIIIEHHBIX ApOB" UIIU
"N3mepenue abCcoMOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne kodddurinenta
MOBEPXHOCTHOTO HATSKEHUS

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaGnronenue npeBparieHus

https://m.edsoo.ru/0ZA5PMDO07

https://m.edsoo.ru/5BPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

159

SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHUS CBETOaMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LIEeTH, coJiepxaliei KonaeHcaTop"
M "PacnpeneneHnue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3mepeHue yaeabpHOoro
COINPOTUBIIEHUS IPOBOJIHUKOB"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA OT HAIPSDKCHUS JIIS
JIAaMITHI HaKaJIMBaHUA"

https://m.edsoo.ru/UAIS3VVKE

160

161

Pu3nYecKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA'" WU
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
ot temneparypsl” win "CHarue
BOJIT-aMIIEPHON XapaKTEPUCTHKU
nuoxna"

PesepBHrlit ypok. O6001ICHHE U
CHCTEeMAaTU3alys 3HAHUH 10 TeMe
"KunemaTtuka"

https://m.edsoo.ru/72JJ3YC6L

https://m.eds00.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

162

PesepBHeiit ypok. O600IICHHE U
cUCTeMaTH3alHs 3HAHUH 110 TEME
"naamuka"

https://m.edso0.ru/S7CS1UFMI

163

PesepBHeiit ypok. O600ICHHE 1
cucremMatru3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0ro Tena"

https://m.edsoo.ru/XVYUMKRX6N

164

165

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
CHCTEMaTH3alKs 3HAaHUH 10 TeMe
"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TennoBbie
MaluHb"

PesepBHslit ypok. O60011eHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"ArperatHbl€ COCTOSIHUS
BeniecTBa. Pa3zoBbie nepexoab"”

PesepBHslit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnexTpuueckoe nomue"

https://m.edsoo.ru/C37WXULT?2

https://m.edsoo.ru/3SPBKBKI6D

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eH1E U
CUCTEeMAaTH3alMsl 3HAaHUH 10 TeMe
"TToCTOSTHHBIN NEKTPUYECKUI

TOK

https://m.edso0.ru/ANCOULLQOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBHeiit ypok. O600IICHHE U

170 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3iuuHbIX cpeaax"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThbI padoTshI
BzaumoseiicTBre MOCTOSTHHBIX
a 0 OBOJIHUKOB C

1 MATHHTOR H HPOBOATHICOR 1 https://m.edso00.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT

2 PHHIHI CyHepH?SHHHH 1 https://m.edsoo.ru/0YNNE57SO
MarHuTHBIX noneu. Jlunun
MarHUTHON WH]TYKITUU
M

3 AHITROS HOTE NPOBOIHKA © 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OmbIT DpcTena
Crna A .

4 118 AMIIEPa, CC HatpasJIeHue i 1 https://m.edsoo.ru/1JEDF5HEN
MOJIYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[IpumeneHue 3akoHa Amriepa.

6 ONEeKTPOU3MEPUTENBHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 1 MOAY B {LBH)KCHHG 1 https://m.edso0.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€

8 Pemrenue 3anau 1 https://m.edsoo.ru/FWURORSOE

9 PaGora cunbl Jlopeniia https://m.edsoo.ru/MTHD23745

10 Pemrenue 3anau https://m.edsoo0.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJie B BEI[ECTBE.

11 deppomMarHeTHKy, napa- u https://m.edsoo.ru/W7HGQBK70
JAaMarHeTUKU
OcHOBHBIC CBOMCTBA

12 ¢deppomarneTnkos. [Ipumenenue https://m.eds00.ru/960J4E47D
(dbeppoMarHeTuKoB
Pemenne e

13 " HHICHHE SaAaH HO,'T Me https://m.eds00.ru/Q8JGTYNHT

MarauTHoe I10JIe

P

14  CHICHIE SaAat 1O TeMe https://m.edso0.r/MPCUALFIM

MarsuTHoOe noJje

SIBneHue IEKTPOMArHUTHON

15 nHaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHMTHON MHTYKIIUN

16 OC naayKIuu https://m.edso0.ru/8TLELGTJZ

17 3aKOH JICKTPOMArHHTHOH https://m.edso0.ru/7TEOPOGARS3
unaykuun dapanes
B .

18 HXPEBOC CKTPHACCROE oI https://m.eds00.ru/IONVHOLNK
Toku dyko
S/1C uHAYKIMH B JBUKYLIUXCS

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

20 Pemenne 3amau https://m.eds00.ru/ZZTUBO2GQ

21 [TpaBumno Jlenia https://m.edsoo.ru/GIRNARYL9
WNunykrusaocTs. Katymika

22 WHJIYKTUBHOCTH B LIETIA https://m.edso0.ru/37WBAJCTF
IMOCTOSIHHOTO TOKa
s .ONIC

23 BIICHHE CAMONHYKIIHH. I/] https://m.eds00.ru/99CECGMBH
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TOJIS https://m.eds00.ru/PSAXRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTyliKHU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenune 3amaq

O0001IeHre B CUCTEMATH3 AL
3HAHWH 10 TEME
"OnexkTpoguHaMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/\WZCM1SBLO

27

KonrponsHas pabora o Teme
"DnexkTpoguHaMuka"

https://m.edso0.ru/N9QLKI145Y

28

29

30

31

KonebarensHas cucrema.
CBo0OoHbIe KOJIeOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
NUHAMUAYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHEPreTHYECKOe OIUCAHKE.
BrIBOI IMHAMHYECKOTO
OTMCaHUS TAPMOHHYECKHUX
KoebaHuii U3 ux
JHEPTEeTHIECKOTO U
KMHEMAaTHYECKOTO OITMCAHUS

Ammuintyna u ¢daza konedaHuit

https://m.edsoo.ru/R7D8WGSTQ

https://m.edsoo.ru/GLUGM9ASP

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon 1 yacTora KoJieOaHUH.
[Tepuoa ManbIx cBOOOIHBIX
KoJjebaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJeOaHuil MPyKUHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieOaHusl.

https://m.eds00.ru/TGTJTWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BeinyxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3anau

https://m.edsoo.ru/BW1K0OUGVP

https://m.edsoo.ru/XPWCJICPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

https://m.edsoo.ru/DAYGBRUYJ

37

38

O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOoJeOaHusl.
KonebaTtenbHbIit KOHTYD

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. CBs3b
aMIUIUTYABI 3apaaa
KOHJICHCATOpa C aMIUTUTY 10U
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs SHEPTUHU B
AIeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aryxarolue IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
OJICKTPOMArHMTHBIC KoJe0anus

https://m.edsoo.ru/4VHIISUMW

42

43

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATOp B LU
IIEPEMEHHOT0 TOKa

KaTymKa WHIAYKTUBHOCTHU B LICIIN
NEPpEMCHHOT'O TOKA

https://m.eds00.ru/OG6JOHTOD

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKOU

44 https://m.edso0.ru/P1FZDISQV
IIEIU TIEPEMEHHOT0 TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 iﬁg:;ﬁiiiﬁiz?ymme https://m.eds00.ru/6PACXH152
HaNPSDKEHUS
46 Pe3onaHc B 251eKTpHUECKOM LIeTIH https://m.edsoo.ru/AYQWXESRA
47 Pemenue 3amau https://m.eds00.ru/0CVLSMIOS
WneanbHbIif TpanchopmaTop.
48 Hpomssozctso, nepesatia u . https://m.edso00.ru/F142U7UQR
noTpeOIeHNE SIEKTPUICCKOI
SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 Kynerypa ncnonszoBanus https://m.edsoo.ru/UYDMJIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU
50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2
o1 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HaHUH MO TeMe https://m.edsoo.ru/I6YYY79EQ
"JyeKTpOMarHuTHEIE KosieOanus"
MexaHU4YeCcKre BOIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/lUEH3ZVKKV
56 WHubpa3ByK U yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arpsi3HeHHE
OKPY>KaIOILEH Cpebl

S7

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

OHeprus MeKTPOMarHUTHBIX
BOJIH. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[TpuHIUIIBI PaTIUOCBS3U U
TeaeBuacHM. Pagmonokaims.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

https://m.edsoo.ru/7KCCHOBN5

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa

https://m.edsoo.ru/3H2YL4RA4I

65

66

Ortpaxenue ceera. [lnockoe
3epkaiio. Cdeprueckoe 3epKano
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHBIH
IOKa3aTelib MPEJIOMIICHHUS.

https://m.eds00.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



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

[TosiHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHbIiA yroJ MOIHOTO
BHYTPEHHET0 OTPaKCHHUSI

Pemenue 3a1a4 Ha npuMEHEHUE

67 3aKOHOB OTPAXCHUS U https://m.edsoo.ru/C4AD3UDGG4
MPEJIOMJICHUS CBETA
Xona nydeit B mpusme. Jucnepcus

68 cera. CIIOKHBIN cocTaB 6e10r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlirisbt. DoKycHOE pacCTOSHHE i https://m.edso0.ru/SXWYEXTXM
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIUH3bI
Pemenue 3agau Ha nmoctpoeHune

71 M300pakeHUH, MOTy4aeMbIX C https://m.edsoo.ru/YAGCQPWZX
TTOMOIIIBIO JIMH3

72 ['a3 xak ontuyeckas cucrema https://m.edso0.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH I'€OMETPUIECKON https://m.edsoo.ru/OENIDYBRZ
ONITUKH

74 (CKOpOCT® CBETA H METOJLbI c¢ https://m.edsoo.ru/UCGBDSEVT
U3MEpeHUS

75 Jucnepcus cseta https://m.edso0.ru/1VI1JZOF05

76 HNutepdepennius ceeta https://m.eds00.ru/ZQB6756KE
KorepeHTHbIC UCTOYHUKH.

77 VcioBusa HaOIOIEHUA https://m.edsoo.ru/HIXX3P5WN

MaKCUMyYMOB U MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HAOTIOIEHUS TIIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

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

83 Honepetrocts CRETOBEIX BOTH. https://m.eds00.ru/TWKJKW3NH
[Tonspusanusa ceera

84 Pewenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIE ABJICHUS B IPUPOLE https://m.edsoo.ru/VJW9IR3ES8

86 0606H56HH6 1 CHCTEMATHSAHA https://m.eds00.ru/ZQ1JZ7TMYC
3HaHui no reme "OnTuka"

87 Kourponbnas padora no reme https://m.edsoo.ru/lWMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 [UIACCHACCIOM MEXQHHIH. https://m.eds00.ru/GT085PL4Q
3aKOHBI NIEKTPOTUHAMUKHU U
MIPUHIIAIT OTHOCUTENBHOCTH

89 I;ITOHC;?];:;;;EE:;IMBHOH reopi https://m.edso00.ru/S5VL5W7WK
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus

g0 ~ ’lopenmua. Yeroeme https://m.edso0.ru/7ZFTXIX84
MpUIUHHOCTH. OTHOCHUTEITBHOCTh
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIIEHUE JITTMHBI

91 DHeprus U UMIYJbC https://m.edso0.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ HJaCTUIbI

CBs3b MacCChI C SHEPTUEH U

92 UMITYJIbCOM PENSTUBUCTCKON https://m.eds00.ru/UOC7GTFMG
YacTULIbI. DHEPTHs MOKOs

93 Paprosectioe Teropoe https://m.edsoo.ru/YWVZA9QOH
W3ITyYCHUE

94 3akoH cMenicHust BuHa https://m.edsoo.ru/R1IJD6DWAM

95 Pnmotesa M. Ilnarika o kparrax. https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus U UMMyibc GpoToHa https://m.eds00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CroseToBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIIITEHA 115

98 dororddekra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpanuna” goroapdexra

99 Aasnerne caera. Onerret I1. H. https://m.edsoo.ru/1746\VP412
Jlebenena

100 BosHOBEIE CBOICTBA YaCTHI] https://m.edsoo.ru/UMEW9AQOCE
Bomnnsl ne bpoitnd. [InuHa BOJIHBI

101 Ale bpofits 1 pasmepel o?nacm https://m.edsoo.ru/MVA3A30ZQ
JIOKQJTA3AIAH JIBUKYIICHCS
JaCTHIIBI

102 NOPUYCKYISpHO-BOMHOROH https://m.eds00.ru/2XMBTMSAQ
Tyanu3m

103 JIpAKLILS SICKTPOHOB Ha https://m.edsoo.ru/XH242PNOK
KpHUCTaJIax

104 Crnenuduka n3mMepeHuii B https://m.edsoo.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOLLIEHUS
HEOIpeIeTIEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 3a1a4

https://m.edsoo.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora mo remam:
"Ocuoel CTO",
"KopnyckynsipHO-BOITHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

110

[Tocrynater bopa

Buns cnexktpos. CriekTp
YPOBHEH 2HEPTUU aTOMa
BOJOpOAA

https://m.edsoo.ru/SWV5SUN8J

https://m.eds00.ru/T6T3FTOQ6Y

111

112

113

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sapa
I'eiizen6epra-lBanenko. 3apsia u
MaccoBO€ 4Yucio siapa. M3otomsl.
PanmoakTHBHOCTB

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJiMOaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
n3nydeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

https://m.edso0.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
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116

OHeprus cBA3M HYKJIOHOB B S7pe.
Anepubie cunbl. Jlegext Macchb
sanpa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobiembr
YIPaBISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE
ACIIEKTHI PA3BUTHS SIICPHON
SHEPTEeTUKHU

Mertoab! perucTpanuu u
UCCIIEI0BAHMS 3JIEMEHTApHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAeicTBusA. baprnonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtannapTHOU
Mojenu. KBapk-riitooHHas
MOJIeJIb aIPOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUsL. 1
EnuHcTBO u3nyeckoil kKapTHHBI

Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

120

DTarnbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 00BSICHEHUS TIPUPO/TBI

KOCMHYECKUX 00BEKTOB. MeTObI
ACTPOHOMHUYECKUX UCCIETOBAHMI

COBpeMCHHBIC OIITUYCCKHUC
TCJICCKOIIbI, paAUOTCIICCKOIIbI,

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHasi aCTpOHOMUS

121

122

123

124

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUIAHETHI, UX
BHUIUMOE OBUKECHUE

Conueunas cucrema. CoJHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CosHia u
3BE3/1

3BE3/1bl, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"CreKTpagbHbINA KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

https://m.edsoo.ru/TNSSKWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/IXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

Bnyrtpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXOXACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HN
3BE3]

https://m.edso0.ru/Y3MJO6ZTY

126

Mneunsiii [1yte — Hama
T'amaxTuka. TUIEI rajJJakTHK.
UeEpHbie AbIpHI B iApax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBOE n3nydeHue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edso0.ru/UCGD0OBD7Y

https://m.edso0.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/\WCAIUBA20Q

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO
I1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HMccnemoBanne CBOMCTB
(dheppoMaraeTukoB" UiIu
"UccneqoBanue IAeHCTBUSI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

Awmmepa oT cuiibl TOKa" WK 1
"OnpeneneHue MarHUTHOU

MHIYKIIMA Ha OCHOBE U3MEPEHUS

cuiibl Ammnepa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU" 1
unu "OnpeneneHne HHIYKITUI

BHUXPEBOI'O MarHUTHOT'O MOJs"

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS

n n
camonHaykiuu" uinu "Coopka 1
MOJIENTN DIIEKTPOMArHUTHOTO
reHeparopa"

Pu3NUeCKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX

https://m.edsoo.ru/OJIEYJBSH

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

https://m.edsoo.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.eds00.ru/GAXGUBIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJIeOaHUN HUTSHOTO U
NPY>KUHHOT'O MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"ITIpeoOpa3oBanne SHEPTUH B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro
TOKa 4epe3 MOoCIIe0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

https://m.edsoo.ru/SISHWUJFI

https://m.eds00.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHue napamMmeTpos 1
3BYKOBOM BOJIHBI"

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

138

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokaszaTesns
MPEJIOMJICHUS CTeKIIA" WK
"[Tonydyenne n300paxxeHus B
CUCTEME U3 MJIOCKOT0 3epKaja U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Pu3NYeCKU IPAKTUKYM I10 TEME
"HccaenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSIHUSI OT

BelIecTBa (Ha IPUMEpPE KUIKUX 1
nuH3)" unn "U3mepenue

(hOKYCHOTO pPacCTOSIHUS

paccenBaronIMX JUH3"

https://m.edso00.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEISATUBUCTCKUX YACTHII
(mo dororpadusm TpexoB
3apsKEHHBIX YACTHII B
MarHuTHOM TmoJje)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinuon [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dhoTodrddexra" nmm
"UccaenoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEpPEHUE
noctostHHOM Punbepra"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
(doHa ¢ UCTIOTE30BaHNEM
nosnMerpa ninm "M3ydenue
IIOTJIOLIEHMS OeTa-4acTHI]
amoMuHuEeM"

Pu3HYECKUl IPAKTUKYM 110 TEME

https://m.eds00.ru/OTLRWY 3PW

https://m.edsoo.ru/Y34AXQNLN

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

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HaOmroaenust 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN JISl OTIPEICIICHHS
IOJIO)KEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHEIC
co3Be3usi CeBepHOro
MIOJIyLLIApUs U ApKUE 3BE3AbI" NN
"HaOumotenus B Teseckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

146

O00011IeHrE U CHCTEMATHU3ALIHS
3Hanuil. Pone Gpusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIIMATbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O060061eHne U cucTeMaTH3alus
3HaHUU. Ponib 1 MecTo Qu3UKH U
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTHHE MUpPa

https://m.eds00.ru/G145HQT3W

148

O060061eHre U cucTeMaTH3alus
3HaHu. Ponb ¢usnueckoit
Teopuu B (HOPMUPOBAHUH
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHUpA, MECTO
¢bu3nvecKkoil KapTUHBI MHUpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https://m.edso0.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.eds00.ru/EOD18OXGW

151

O06o001IeHre U cuCTeMaTH3alus
3HaHui no reme "Jlunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O00011IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "Craruka
TBep0ro Tena"

O00011IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B ME€XaHUKe"

O00011IeHrE U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYIISIPHO-KUHETHUECKON
Teopun"

https://m.edsoo.ru/A5CP8SEJHX

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

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHre u CUCTEMAaTH3aI s
3HAHUH T10 TeEME
"Tepmonunamuka. TeniaoBsie
MaIIrHbI"

https://m.edsoo.ru/10P456\WQO8

156

O06001eHne U cucTeMaTu3anus
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemiecTBa. Da3oBble
nepexopl”

https://m.edsoo.ru/VOTG69RUR

157

O000I11IeHIE U CUCTEMATHU3aIHS
3HaHUH M0 TeMe "DIEeKTPUIECKOoe
moJjie"

https://m.edsoo0.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALIS
3gagui mo teMe "TlocTosHHEbII
AJIEKTPUYECKUMA TOK"

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

159

O00011IeHNE U CUCTEMATHU3ALIS
3ganui mo reme "Toku B
pa3nuyuHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWUM 110 TeMe "MaraurtHoe
mmone"

PesepBHrlit ypok. O60011eH1E 1
cHCTeMAaTH3alus 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

PesepBHrlit ypok. O60011eH1E U
CHCTEMAaTH3alMs 3HAHUI 10 TEME
"Mexannyeckue koaeoanusa"

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

https://m.edsoo.ru/LUNKZLUR7?

https://m.edsoo.ru/3F07MLKSL

163

PesepBubIiil ypok. O6006111eHIE 1
cCUCTEeMaTH3alys 3HaHUH 110 Teme
"DneKTpoMarHuTHbIe Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

Pesepubiit ypok. O600611eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4ecKue u
AJIEKTPOMAarHUTHbIE BOJIHbI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTH3alKs 3HAHHUH 110 TEME
"OnTuka"

PesepBHelIit ypok. O6001IeHNE 1

CUCTEMATHU3ALN 3HAHUU 10 TEME
"OcuoBel CTO"

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHo-BOJTHOBOM
qyau3m"

https://m.edso0.ru/3G6FJ3FEN

168

PesepBHelit ypok. O000IICHHE 1
cHCTEMAaTH3alis 3HaHUH 110 TEME
"®usuka atroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIit ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HAaHHU 110 TeMe
"®u3uKa aTOMHOTO SApa U
3JIEMEHTapHbIX YacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrlit ypok. O60011eH1Ee 1
cHCTEeMaTHU3alus 3HAaHHA 110 TeMe
"OneMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/GQDTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBATh HA MPUMEpPaxX pojib U MecTO (GU3MKUA B (HOPMUPOBAHHUU
COBPEMEHHON HAYyYHOUW KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTUM, B MPAKTUYECKOU JeATEIbHOCTH JIIOIEH

10.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEpLUaIbHAas cUcTeMa OTCUYETa, aOCOIIOTHO TBEPAOE
TEJIO, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKHUM 3apsil — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢usnveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJKOCTEH M TBEPABIX Tel, U3MEHEHUue oOb&Mma Tel
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly TapaMeTpaMy COCTOSIHUS ra3za B HM30Ipoleccax; 3JIEKTpU3alus Tell,
B3aWMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHuyeckas palboTa, MeXaHWYecKass MOILIHOCTh; NPU ONHCAHUU
MPAaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYHH, HUX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnunceiBaTh M3Y4YEHHBIE TEIUJIOBBIE CBOMCTBA TEJN W TEIUJIOBBIE SIBJICHUS,
UCIONB3YS (M3HUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHeprusi, pabora ra3a, KOX(QQHUIMEHT IMOJE3HOTo AEHCTBUS
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOWCTBA  BellecTBa U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BETUUYMHBI:




10.7

ANEKTPUUECKUN 3apsill, SJIEKTPUUYECKOE TMOJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT HCTIONIb3yEeMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHHUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOW SHEPIruu, 3aKOH COXPaHCHMS
UMIyJbCa, TMPUHIMI  CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUSI
WHEPUUAIbHBIX CHCTEM OTCUYETA; MOJEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBMKCHHS MOJIEKYNI C aOCONIOTHOW TeMIepaTypow,
MEPBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE TPUHUUIBl JEUCTBUA MAallUMH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (M3MUECKUX SIBICHUNH U
MponecCcoB C UCIOJB30BAHUEM ITPSAMBIX H KOCBECHHBIX HSMepeHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3aaady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUS U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh  3aBHCHUMOCTH  MEXIy (PU3WYECKUMHU  BEIMYMHAMH C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPE3ylbTaThl  TOMYyYEHHOM  3aBUCHUMOCTHU
(GU3NYECKUX BETWYWH B BHjE TAOMUIl W rpaduKoOB, JieJIaTh BBIBOIBI IO
pe3ynbpTaTam MCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemate pacuérHble 3amauM ¢ SBHO 3aJaHHOM (DU3MUYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PH3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAMMBIE ISl €€ pEeIIeHUs, MPOBOJUTH PACUEThI U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C OMOpod Ha HM3y4YECHHbIE




3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHPOpPMALIMK, TOJYYSHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHATM3UPOBATH MOJTydyaeMylo HHPOPMAIUIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

M cronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KH3HH
s obOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHHH C NpuOoOpaMH |
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAIIMOHATIBHO PACHpPEACIITh O0SI3aHHOCTH U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIBbHOCTH JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsj, sJepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIe]Ib ATOMHOTO sJIpa MPpH pelieHnH (PU3NUECKHUX 3a1a4

11.3

Pacno3naBath ¢uznueckue sBneHus (Mporecchl) U 0ObSICHITh UX HA OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MAarHWTOB, JIEKTPOMarHuTHas MHAYKLUS, IeHCTBHE
MarHUTHOTO MOl Ha MPOBOAHMK C TOKOM M JBWXKYILMMHCS 3apsn,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, TMpesloMIeHue, HHTepdepeHuus,
TUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPHUUCCKUI
addekr (porodddexT), cBeTOBOE NaBiIeHHE, BOSHUKHOBEHUE JTMHEWYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




PaANOAKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHbIX Cpel) U
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IIPOIECCHI), HCIOJB3YS  (PpU3UUECKUe
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHS JICKTPUYECKOTO ¥ MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOsSHHE U ONTHYECKas Cuia JIMH3bI;, [PU ONUCAHHH
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJB3YCMbIX BCJIHMYHH, UX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
(¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacToTa CBETa, SHEPrus W HMIYJIbC (OTOHA, NEpUOA MOoIypacnasa,
SHEpPrusl CBSA3M ATOMHBIX S7Ep; NPH ONUCAHUU NPABUIBLHO TPAKTOBATh
(u3NYECKUIN CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIUYHMHY C
JPYTUMH BETMUYMHAMHU, BEIYUCIIATH 3HaU€HHE (PU3NYECKON BETMUHUHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOILIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W MPUHOMIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
NapajyIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHIYKIIMH, 3aKOH MPSIMOJIMHEWHOTO PacIpOCTPaHEHUs
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHMsI MAacCOBOIO 4YHcla, MOCTynaTel bopa, 3aKOH pajinOaKTHBHOTO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa HMHAYKIUMUM MArHUTHOTO  MOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JIopeHira

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BBIMONHATE 9KCIIEPUMEHTHI 110 HMCCIIEOBAHUIO (U3UYECKUX SIBICHUU |
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodieMy (3a1ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO M3MEpPEHHUs U HUCIOIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ysbTaThl TOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB u
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aJa4M BBIOMPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (DU3HMUECKUE BETUYHHBI
U (QopMyIBl, HEOOXOAWMBIE JUISI €€ pEIIeHUs, MPOBOJUTH PACUEThl W
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(GOPMAIIMOHHBIE  TEXHOJOTHMH  JUIA  TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMaIlMK, TONYYCHHON W3 pa3IMYHbIX HCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATH MOIYyHaeMyr0 HH(HOPMAIHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE NPOLIECCOB OKPYKAIOIIErOo MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, IUISI COXPAaHEHUS 30POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT 0 MOBEICHUS B OKpYXKAOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYNIIBI, PAlMOHATBHO PACIIPEACIIATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJI0ro M"3 YYaCTHHUKOB TIPYIIIIbI B PCIICHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHble meTomb
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIPOlLlECC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. lIpUHIMI COOTBETCTBUS.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KNMHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMelIeHUN U CII0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrKeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOPEHMS, NYTH U IEepeMEIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

Kpusonnneiinoe JIBUYKEHUE. PaBrOMeEpHOE
JBUKEHHE MAaTEPUAIBHOM TOYKU I10 OKPYKHOCTH.
VYrioBast CKOpOCTb, JUHENHAsA CKOPOCTh. llepuon u
yacToTa. [{eHTpoCcTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

MIyTSIMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOcTH ['anunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIo3nu CuJl

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMHUpHOTO TsAroTeHus. Cuna TSDKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHusi. Cuia COMpPOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU WJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMIKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTH TMOJ AeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUM paBHOBECHUS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmnynbec MaTepUAIbHON  TOYKH, CHUCTEMBI
MaTepuaIbHBIX TOUeK. IMMysIbC CUilbl U U3MEHEHHE
UMITyJIbCa Tela

2.3.2

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora criiel




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunM CHUCTCMbI TCII. 3aKkoH
COXpaHCHHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel MpU Heymnpyrom ynape. MccinemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIepaTypa Kak Mepa CpeIHeu

3.1.6 KHHETHYECKOW DHEPTrUU  TEIJIOBOTO  JIBMIKCHUS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMa,




u30x0pa, n3odapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJIacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMSA, U3JIy4yeHHe. TeIuI0EMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi JHEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TETIIIOIHEPTETUKH

TexHuueckue ycTpoicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAIHA. I/IcnapeHHe u
KUIEHUEe. YIelbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AABJICHUA

AOCONIOTHAs K OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Haceliensslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUS CBOMCTB KpUCTAILIOB. JKuukue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

3.34

[InaBieHne M KpucTauM3auus. Y AeiabHasl TEIIOTa




riaBnenus. CyOonumarus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTueckne paboTel. M3MepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKN
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe oJie. Hamnpsoxénnoctsb
4.1.5 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JluHny HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CuIT AIEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJICHCATOpa
TexHUUYeCKHE YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, JIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJJAX
YcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTOSIHHBIM TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ydacTka 1enu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYCCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manmee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHUKA TOKA.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexkTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBEeHHass W IpPUMECHas

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

OnexkTpudeckuil TOK B ra3ax. CaMOCTOATEIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psan. Pasznuunble THIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: aMIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npubOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTA
4

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3

43.1

ITocrossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTuHa JTHHWE MAarHATHOW MHIYKIMA
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HalPaBJICHHUE
Cuna Jlopenma, e€ MoOIyidb W HallpaBICHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOU
e uHayknuu Papajest
Buxpeoe anexrpuueckoe noae. 31C nHIyKIIMHU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYyHaTeJbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNeHue camouHaykuuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckne paboThl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKU ¢ TokoM. MccnenoBaHue aelicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosaune SIBJICHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebartenbnast cucrema. CBOOOIHBIE KOICOAHMS.
£ 1 511 'apmonnueckue konebanus. Ilepuon, wacrtora,
aMIIuTya 1 (asza KoneOaHuit
5.1.2 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
5.1.3 VYpaBuenue TapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunematnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC
K0J1e0aTeJIbHOTO JABUXKCHUA

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIIMYMHBI C aMIUTUTYIaMH KoJicOaHmi
€€ CKOpPOCTU U YCKOPEHMUS
KonebaTenbHbIii KOHTYP. CBoOopanbIe
JJIEKTPOMArHUTHBIE KOJNeOaHWS B  HJCATBbHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHs  MEXAY
MEXaHUYECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMd B  HJCATBHOM
o KOJIcOATETBHOM KOHTYpE
BeinyxeHHbIe MeXaHU4eCKue KoJsieOaHusl.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BpIHyXIeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JENCTBYIOIIEE 3HAUEHUE CHIIBI TOKA ¥ HAMPSKEHHS
Tpancpopmarop. IlpousBoacTBo, mnepenaya u
notpebieHue NEKTPUUECKON SHEPTUH.
5110 OKOJIOTUYECKHEe  PUCKA  TpU  NPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KyneTypa
UCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEITHEBHON
KU3HH
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
IIpakTrueckue paboThI. Hccenenosanne
3aBHCUMOCTH NEPHOa MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

UccnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTyIIKW U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJTHBI, YCIIOBHSI

591 pacrnpocTpaHEHHS. [Tepuon. CxopocTthb

o pacpocTpaHeHus U JUIMHA BOJIHLL [lonepednsie u
MPOJIOJIbHBIC BOJHBI

599 Hutepdepennus " mudpakims
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. BricoTa




toHa. TemOp 3Byka

5.24

5.25

5.2.6

OJEeKTPOMAarHUTHbIE BOJHBI. YCJIOBUS H3Iy4YEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMarHuTHOIl BOJIHE B
BaKyyMe

CBoiICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KCHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, nudpaxius,
unTepdepenims. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[lkana »MEeKTPOMArHUTHBIX BONH. I[IpuMeHeHme
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI paguoCBsI3H u TEJIEBUACHUSL.
Pannonokamnus. DIEKTPOMarHUTHOE 3arpsA3HEHUE
OKpPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKA B
TEXHUKE W MEIMIMHE, pPanap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[IpsMonuHEHOE  paclpoCTpaHCHHE CBeTa B
ogHOpoHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[Toctpoenne n300paxeHuii B IOCKOM 3epKaje

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHYTPCHHEC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI MOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

Hucnepcus cBeta. CioxXHBIN cocTaB OeJIOro CBeTa.

[BeT

CoOuparomue ¥ paccerBarolye JUH3bL. ToHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKask CUia
ToHKOM JuH3bI. [locTpoeHune wu300paxkeHUl B
coOuparoImux U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIMUCHHUE, JaBaeMOE JITNH30

Hp CACIIbI MMPUMCHUMOCTU TCOMGTqueCKOﬁ
OIITUKHU

5.3.8

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII0ACHUS MaKCHUMYMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH()A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunonHas pemérka.




VYcnoBue HaOMIOIEHUS TIIaBHBIX MaKCUMYMOB IIpU
MaJIEHUM  MOHOXpPOMAaTHMYECKOTO  CBETa  Ha
TUGPaKIUOHHYIO PEIETKY

5.3.10 [Tonstpusanus ceera
TexHuuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOIIPOU]]

[IpakTnueckue paboTel. M3mepeHne mokazaTest
MIPEIIOMJICHUS. HccnenoBanue CBOICTB
n300pakeHUi B auH3ax. HaOmroneHnue mucriepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUM OTHOCUTENIBHOCTHU:
' WHBAapUaHTHOCTb MOJYJII CKOPOCTHM CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAaIlleHUE JTUHBI

6.3 DHeprus v UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b  MacChl C DHEprued ©  UMITYJIBCOM
6.4 CBOOOJIHOM YacCTHIIBl. DHEPTrUsi TMOKOS CBOOOIHOM
YaCTHUIIbI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonsl. dopmyna Ilnanka cBgA3M dHEPruu
7.1.1 ¢boTOHa C €ro YacToTOW. DHEPrHs U HUMITYJIbC
dboToHa

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHbl (hoTodhheKTa

713 VpaBHenne DOiHmTeitHa 11 poToaddexra.
o «Kpacnas rpanuna» porodsddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 Texauueckue YCTpOMCTBA: (dhoTodEeMeHT,
o (GoTomaTuMK, comHeYHas OaTapes, CBETOIUOI

1.2

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTel Pezepdopna mo
7.2.1 MCCJIEI0BAaHUIO CTpOCHMs aTtoMa. [ImanetapHas
MOJIeJTh aToMa

71.2.2 [Toctynater bopa. W3nydeHue wu TOTJIONICHHE




(OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruum Ha Jnpyrou. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUU aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. BonHbl ne bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIAX

724

7.2.5

CHoOHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpOoHCTBO U IPUHIIKI PAOOTHI Jiazepa

TexHuueckrne yCTpOMCTBA: CIEKTPAJbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habnronenue
JIMHENYaToro CreKkTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnydenusi. CpoiictBa amb(a-, Oera-, ramma-
U3ITydeHus. BiusHue paquoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTHe TpoTOHA U HeWTpoHa. HykinoHHas
Mozenb spa [eitsenbepra — MBanenko. 3apsif
saapa. MaccoBoe unciio siapa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBA3M HYKJIOHOB B sape. SIIepHbIC CHIIBL.
JedexT maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp

Snepusiii  peakrop. TepMosIepHBI  CHUHTES.
[TpoGyieMbl U MEepPCHEeKTUBHI SACPHON IHEPrEeTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YHI[aMCHTaJ'IBHBIC B3aUMOJCHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETP, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[Ipaktuyeckue pabotel. MccnenoBanue TpeKoB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHO0r0 HeOa. Co3Be3nus, sipkue 3BE3MBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOH TpyIIIBIL.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Tesa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armochepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTb, paaunyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpaMmMa «CreKTpaabHbIN Kiacc —
CBETHUMOCTB). 3BE31IBI TJIaBHOH
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3 ] IJIaBHOM
IOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3B&31. CoBpeMEHHbIE
MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUU
CoJHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunslii Ilyte — Hama ['anaktuka. CnupanbHast
cTpykrypa ["aakTuku, pacnpenencHue 3B€31, raza
n neum. Ilonoxenune u nwxkenue CosHna B
INanaktuke. Ilnockas u chepuyeckas MoJCHUCTEMBI
INanakTuku

Tunbel ramakTuk. PaguoranakTMky W KBas3aphl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PennkroBoe usinyuenue

8.10

MacurrabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie poOIeMbI
aCTPOHOMHUH




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEero 001ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3HYSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

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

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHI MPUMEHSATh 3aKOHBI KJIACCHYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOIuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKuX Tel U MPOIECCOB (SBIEHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3MYECKON MOJETBhIO: HA OCHOBAHHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe NMPUMEHEHHsS 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SABJIICHUSA




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
W3MEPEHUH, MPOBOJUTH HCCIIEJOBAHUE 3aBHUCUMOCTEH (U3NUECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUH HCCICIOBAHUN B PaMKax Yy4eOHOTro SKCHEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JESITEIbHOCTH  C  HCIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOM € (PU3MUECKUMHU IPOLIECCaMH, C MO3UIMM 3KOJIOTMYECKON
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3iIMuHbIMM crocoO0amMu paboTel ¢ HHpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUM U 3aKOHBI Ui aHaiau3a Hu
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE

Kon Kon

pa3aena/re  djeme ITpoBepsieMblii 3J1eMeHT COIePKAHMS

MBI HTA

1 MEXAHUKA
11 KMHEMATHUKA
111 Mexanndeckoe ABKeHHE. OTHOCHTEILHOCTh MEXaHHUECKOTO
o npwkenns. Cuctema oTcuéra
MarepuaibHas TOUKA.
ol TPacETOPHA
Eé& pamryc-BeKkTop:
7(t)=(x{r) (e )=(e)),
TpaeKTOpI,
HepeMelIeHIIe: ? by
11.2 AF =F(ty)—F(t,)=F, —F, = X
=(Ax. Ay, A),
Iy Tb.
CIokeHIIe TepeMeIeHHi:
A =40y + A,
CKOpOCTh MAaTepHATBHOM TOUKH:
. Ar -
U=— =T =[Ux.u1_.u_].
ﬁ.r lr_cl B )
Ax , ,
v o=— =X, . aHAJIOTIITHO v, = 1‘,: bo=ZI,.
T A s =, :
1.1.3

CrokeHHIe CKOPOCTell: 0, =0, + 0, -

Brluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O TpaduKy

3aBUCUMOCTH V(1)

1.14
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- _  AD ~,
YCKDPEHIIE MaTepHaIBHOII TOYKIL: a = EL = [dr .4
=0

Au,
a, =

X
A o

=(v,),". amanorirmo a, = (v, )", a.=(v.)"

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xp+ vyt

v (t) — vy, = const

1.16

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

at

x(t)=x,+u, t+
v(t)=u, +at
a. = const

U'Ex - Lﬁ-‘x = z'ax [xl —.'{.'1]

by Uy

HPII OBILKEHINI B OTHOM HANIIPABIIEHII IIVIE S =

i

1.1.7

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO TaICHHS.

V ok

Yo o

(9] Xy t—-

JIBukeHue Tena, OpOILIEHHOTO MO YIJIOM 0L K TOPU3OHTY:




1.2

1.1.8

[.‘r{f} =X, + U f =X +U,cosa-f

v.(t)=v,, +g1f=u,sino— gt

=0

=—g =const

{U;- (t)=v, =v,cosa
[ =
o X
{g.l.

KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTepualibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v =l

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

2 5
= — = 27y
T

. LleHTpocTpeMUTENbHOE YCKOPEHHE TOUKH:

12

Age = 5 = w’R

. [lomHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

1.19

TBép)IOC TCIIO. HOCTyrIaTCJ'IBHOC 1 BpalllaTCJIIbHOC ABUXKCHUC

TBEPIOrO Tesa

JTMHAMUKA

1.2.1

1.2.2

Nuepuunaneubie cucreMsl orcuéra. IlepBbil 3akoH HproTOHA.

[IpuHnun otHOCHUTENBHOCTH ["anmunes

Macca tena. IITOTHOCTE BeliecTBa:

_ﬂ‘l
P=v

1.2.3

Cuna. [IpuHIMN cyneprno3nLuy CHUIL:




- = =

F

PREHOJERCTE — Fj_ + Fg +. .

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

3 =

F, =may
;
124 Ap=FAt
pu
F = const
-
Fy Fy
195 Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpUAIIBHBIX TOYEK:
F, =—Fy
3aKOH BCEMUPHOTO TATOTEHUS: CHJIbI TPUTSHKEHUS MEXIy
TOYEYHBIMU MacCaMH PaBHBI
myms
F=G60—:
R_
Cuna tsaxectu. LleHTp TsbkecT Tena. 3aBUCUMOCTb CHIIBI
1.2.6
TSDKECTH OT BBICOTHI N HaJl MOBEPXHOCTHIO TUIAHETHI PaIIyCOM
RO:
GMm
mg=-——-
7T Ro+ M)’
Cuna ynpyroctu. 3akoH ['yka:
127 E.=—kx
Cuna tpenus. Cyxoe TpeHue.
1.2.8 Cuna TpeHus CKOJIbXKEHUS:

E‘rpz.f-*-'N




1.2.9

Cuia TPCHUSA IIOKOA:

Ep,=pN

Koadduument tpenuns

[aBiienue:

1.3

CTATHUKA

13.1

1.3.2

1.3.3

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

IM| = Fl, e | — riedo cust

-

F

OTHOCHUTCIIBHO ocH, npoxo,uﬁmeﬁ qepe3 TOYKY O

NEPIEHIUKYIISIPHO PUCYHKY
IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:

myr +matnt...
Ty =
R my +mo+...

B OIHOPOJHOM IIOJIC TAKECTU

(g = const)

LIEHTP Macc Tejla COBMAJIAET C ero HEHTPOM TSHKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
\[}:"1 +Fy+...=0

3axoH [lackang

JlaBrienue B )KUIKOCTH, Tokoseics B MCO:

p =potpgh




1.4

3akoH Apxumena:

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FAp}: = pgl["?sarrect-:

VYcioBue m1aBaHus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMnynbsc MmaTepuasbHOM TOUKHU:

- -

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

- - -

p=p, +pzt+..

3aK0OH W3MEHCHUS U COXpPaHCHUA UMITYyJIbCa:

B 1CO

e =

Ap = AMpy + p2+--.) = Fgpemsft + FoguemuAL+. -

B CO , ecitn
Ap=Ap, +p2+...) =0

, €CITH

- -

Fls:—:eu::—: + F:EEEI:I.‘I:—:+' =0

PeakTuBHOE ABHKEHHE

F
“aﬁt::‘_“_;(;
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PaboTta criiel Ha MajioM MNEPEMCIICHUN

;1=|ﬁ'|-|;‘l'-.f'|-c05 a=F_ -Ax

a F

D
MOIIIHOCTb CHUIIBI:

€CJIM 32 BpeMsI

At
paboTa CHUJTbI U3MEHSETCS Ha , TO MOIITHOCTh CHJIBI
AA
P=— =F-v-cosa
Aty
Kunernueckas sHeprusi MaTepuaaibHONW TOUKH:
mv?  p?
WET 20 2m
146
3aKOH U3MEHEHHS] KUHETUYECKON YHEPTUU CUCTEMBI
MatepuanbHbIX Touek: B UCO AEkun = Al + A2 + ...
[TorenmmansHas 3HEprus:
JUJIS1 TIOTEHIMATBHBIX CHIT
A1z = Eyporesy — Frnoresy == 8E noreny
[ToTenumanpHas SHEPTUsI MATEPUATILHON TOYKH B OJJHOPOJHOM
TT0JIE TSKECTH:
147

EI.'[I:ITEE—II; = Tngh

[TorennmansHast SHEprus yrnpyro aeOpMUPOBAHHOTO TeNa:

fex®
Enu'r eHI] — T




1.4.8

3aK0H U3MEHEHUA U COXpPaHCHUA MeXaHUYeCKOH OHCpPIUu:
Euex = Exim  Enoresm.
B IICO AEex = Agcex menoresu. cans
B IICO AE,ex = 0. eCc Azcex memoresm cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

I'apmoHnyeckue KoneOaHus MaTepuaNbHON TOYKH.
Awmmuntyna u ¢asza konebanuii. Kunemarnyeckoe onucanue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(H=(v,), =) =a +0'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.
JlnHaMHUYecKoe OIUCaHUE:

ma, = —Kx,

rae
k= mw?

. 9TO 3HAYUT, YTO
F. = —kx.

DHepreTuyecKkoe ONrcanne (3aKOH COXPAaHEHUST MEXaHHUECKOU
SHEpPrumn):

nﬂ‘+£_nqm_k& _

2 2 2 2

CBs3b AMIIIUTYAbL KoJieOaHUI CMCIICHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYyJIaMH1 KoJieOaHUH €€ CKOPOCTH U yCKOPEHHUS:

U =04, @ =04

1.5.2

[lepron u yacToTa KoJIeOaHMIA:
2n 1
T = =
(ORY
[leprioq Manbix CBOOOJHBIX KOJEOAHWN MAaTEeMaTUYECKOTO

MassiTHHKA:
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154

T=2.‘[\{I
E

[Teproa cBOOOIHBIX KO€OAHUM MPYKUHHOTO MAasiTHUKA!

m
T=2n|—

k

Brinyxnennsie konebanus. Pezonanc. Pesonancuas kpusast

[Tonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CkopocTb

PaCIIpPOCTpaHCHHUA U AJIMHA BOJIHBI:

v
A=vT=-

L:l

Hutepdepennus u qudpakius BOJIH

155

3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

211

Mogenu cTpoeHus ra3oB, KUAKOCTEW U TBEpAbIX Teu. [lycThb
TepMoauHamMuueckass cuctema (teno) cocrout u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCTBO BEIIECTBA
N m

rv= —

Na

Ny m

rac

—quciio ABOrajipo, M — Macca CUCTEMBI (Tena),

M

— MOJIIpHaA Macca BEIICCTBA

212

TennoBoe IBHXKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

B3aumoaelicTBrue yacTHIl BENIECTBA

214

Huddysus. bBpoyHoBckoe nBUKEHHE

2.15

Monens uneanpuoro raza 8 MKT

2.1.6

CBs13p MEXly IaBJICHUEM U CpPeIHEN KMHETUYECKOW IHEprueu

IOCTYHATCJIbHOI'0 TCIJIOBOI'O ABHUXKCHHUA MOJICKYJI UACAIIBHOI'O




2.1.7

=

- KOHICHTpaUAa MOJICKYJI

ra3a (ocHoBHoe ypaBHeHue MKT):

1 = 2 (mp*) 2 —
p=—-mjuw =—n-| — =—MN-&,.
3 300 2

rae MO — macca OfHON MOJIEKYJIbI,

=l =

Ab6comtotHas Temnepatypa: T =t +273K

2.18

CBs13b TEMIIEpATYpHI ra3a co CpeHEW KNHETUYECKOW SHEepruei

MMOCTYHATCIBbHOI'O TCIIJIOBOT'O ABMIKCHUS €0 MOJICKYJI:

-

mgv
2

Fas =

kT

L ——

bt | L

2.19

VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOro ra3a B TCPMOANHAMUKE:

(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH

VpaeHeHlle MeHzneneepa — KraneiipoHa (OpHMeHIHN

3alcH):

oV =""RT =vRT = NkT, p=PRL

K M

BHPE.}KEHIIE RIRIE: | BH}*TPEHHEﬁ SHEPTII OIHOATOMHOT'O

raza (IpHIMeHIMEle (QOPMET 3aIIICH )

U=3vRT =2 MiT =2 RT =ve T=2 p¥
2 2 2 2

Mble (b

Hacall

2.1.11

3akoH JlanbTOHA 1714 TaBJICHUS CMECH Pa3pPEKEHHBIX Ta30B:




2.1.12

2.1.13

p

=pL +p2t..

W3onporeccsl B pa3pekeHHOM Ta3e € TMOCTOSHHBIM YHCIOM
MoJiekys N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

n3zoxopa (V = const):

E = const
T

[

nzobapa (p = const):

= const

I'paduueckoe npeacranenue m3onporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OOBeIMHEHHBII Ta30BbIA 3aK0H:

|4

p_ = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpiiennele ¥ HeHachllleHHbIe mapbl.  KadecTBeHHas
3aBUCHMOCTh IUIOTHOCTH M JIaBJICHUS HACBILICHHOI'O Iapa OT
TEMIEPATypbl, UX HE3aBUCHUMOCTh OT O0BEMa HACBHIILIEHHOTO

napa

2.1.14

q}_

Bnaxnocts Bo3ayXa.
OTHOcCHTENbHAS BIAKHOCTD:

Prapa {T} _ Prapa {T}

B pEEIE‘El[DJE[EI'pEl{:T} B pEEIE‘El[IIIE[EI'pEI {T}

2.1.15

N3MeHeHue arperatHbIX COCTOSIHMW BEIIECTBA: HCHApEHUE U

KOHJICHCAIM, KUIIEHUE KUIKOCTH

2.1.16

WUsmenenue arperaTHbIX COCTOSTHUH BE€IICCTBA: IIJIaBJICHHUC H

KpucTtajuii3anus




2.1.17

[Ipeo6pa3zoBanue sHEprun B Pa3zoBbIX Mepexogax

2.2

TEPMO/JNHAMNKA

2.2.1 TennoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTtpennss sneprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH 3HEpruu
2.2.3 6e3 cosepmieHuss paboThl. KOHBEKIMSA, TEIUIONPOBOJHOCTD,
U3ITy4yeHue
KosnuecTBO TENIOTHI.
VY aenbHas TEIIOEMKOCTH BEIIECTBA C:
224
@ = cmAT
VY aenbHas TerioTa mapoodpaszoBanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasiacHus A Q = Am.
VY aenbHas TerioTa cropanus Tormaa : Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha PV-guarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Quz =AUz + Ay = (Uz —Uy) + 45
2.2.7
Annabara:
Q2 = 0= Az = (Uy —Uy) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie nmpoieccs
[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
2.2.9
2.2.10 MakcumansHoe 3HaueHue KIIT/. Iukn Kapno:




2.2.11

3.1

Max N = Mgy =

YpaBHEHHE TEIUIOBOTO OanaHca:

Qp+@; +@3+...=0

OJIEKTPOAMMHAMUKA
OJIEKTPUYECKOE IIOJIE

3.11

DnexTpuzanys Ted U e€ MpOsSBICHUS. DIEKTPUUECKUN 3apsi.

JIBa Buga 3apsna. DJeMEHTApHBIM JJIEKTPUUECKUN 3apsii.

3aKoH COXpaHCHHA JICKTPHUICCKOI'O 3apAaaa

3.1.2

3.1.3

BiaumopeiictBue 3apsiioB. Toueunsie 3apsabl. 3akon Kynona:

B OTHOPOAHOM BCHICCTBEC C HHSHCKTqueCKOﬁ

IIPpOHUITACMOCTBIO

poplallel 1 el

g1 dmsg, 17

Onektpuueckoe mone. Ero nelictBue

3apsibl

Ha OSJCKTPHUYCCKUC

3.14

Hanpsk€HHOCTB SJIEKTPUYECKOTO MOJIA:

-

F

4 npotedt

Ilone Toueynoro 3apsaa:

E, =k
.

OIHOPOJHOC IIOJIC:

-

E = const.

KapTunbl nuHUN HaNnpsHKEHHOCTH ATUX TTOJIEH

3.15

HOTCHHI/IEUIBHOCTI: SJICKTPOCTATUYCCKOI'O I10JIA.




Pa3zHocTh IMOTCHIMAJIOB Y HAIIPSXKCHUC!

Ay =qlg) —d2) = —qghg = qU.

IloTeHunanpHas SHEPIUA 3apsAaa B dJICKTPOCTATHYECKOM I10JIC:
W =qg¢

A= -AW

ITorennman QJICKTPOCTATHUYCCKOI'O ITOJIA:

CBs13b HaHpH)KéHHOCTI/I IIOJI1 U Pa3HOCTU INOTCHHUAIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTaTHueckoro mojs: U = Ed

[IpuHIHMI cyneprno3unum JIEKTPUIECKUX MOJIEH:

- - -

E=E1+E:+...J¢'=¢1+¢}:+...

3.1.6
IIpoBOIHMKY B 3IEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IIPOBOJHUKA
3.1.7
E-=10
, BHYTPU U Ha ITIOBEPXHOCTHU IPOBOJHUKA (p = CONSt
318 JIMDIEKTPUKHY B 3JIEKTPOCTATHYECKOM IoJe. [{uanexTpudeckas
OPOHUIAEMOCTH BEIICCTBA €
Konpencarop. D1neKTpoEMKOCTh KOHIEHCATOPA:
q
£=—
v
3.1.9

DNeKTPOEMKOCTH TIOCKOTO KOHJICHCATOpa:

| EggS c
= 2 = el




HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q=qy +qz+....U; =U; ="'Jcnapa.m_cl+cf+'"

HOCJ’IC,[[OB&TGJ'ILHOC COCAMHECHUEC KOHACHCATOPOB:

3.1.10
U=U, +U . S S
=4 21 =2 Tl G G
DHeprus 3apsHKEHHOTO KOHEHCATOpa:
o qU Ut g*
3.1.11 W, = > =3 T3¢
3.2 3AKOHBI ITOCTOSJHHOI'O TOKA
Cwnia Toka:
7=4g
3.2.1 Ay
ITocrostuasiii Tok: | = const
Jlnst mocrostHHOTO TOKA ( = |t
392 VYcnoBust CylecTBOBaHUS JIEKTPHUUECKOTO TOKA.
o Hanpsioxenne U u DJIC E
3akoH OMa il yyacTKa LeMu:
[ — u
3.2.3 =7
DNeKTpruYecKoe COTPOTHUBIICHNE. 3aBUCUMOCTH
COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JJIUHBI U
394 cedeHwus. Y IeIbHOEe COMPOTUBIIEHNE BEIIECTRA.
o I
R=p=
Ps
3.25 Ucrounuku Toka. 9J]C uctouHuka ToKa:




A CTOPOHEEIDICILT

q

E=

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3axon OMa a1 OJHOW (3aMKHYTOM) 3eKTpuueckol uenu: E

= IR + Ir, oTkyna

3.2.7

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

HOCJ’IGI[OB&TGJ'ILHOG COCAUHCHUC ITPOBOAHUKOB:
U=Ul+U2+..,11=12=..,
Rnum = Rl + R2+"'

3.2.8

Pabota snekrpuueckoro Toka: A = |Ut.
3akon Jlxxoynsa — Jlenmna:
Q = IRt

Ha pe3ucrope

"

R:Q =A=13Rt=mt=?r

3.2.9

MomHOoCTh OJICKTPHUYCCKOI'0 TOKA:

Ad
P=— =IU

AT |50
TemtoBast MOITHOCTS, BBIJIENIEMAst HA PE3UCTOPE:




L:ﬂ

P=I"R=—2=]U
R
MOH_IHOCTB HCTOYHHKA TOKA:
AA_
B = : =FI
At

CBoOosHBIE ~ HOCHTENM  DJEKTPUYECKHX  3apsiioB B

3210 MPOBOJHMKAX.  MexaHu3mMbpl  NPOBOJAMMOCTH  TBEPIBIX
o METAJUIOB, PAcCTBOPOB M pAaCIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoanuku. [1onynpoBOIHUKOBBINA 11O/
3.3 MATHUTHOE ITIOJIE
MexaHn4eckoe B3auMOICHCTBUE MAarHUTOB. MarHuTHoe ToJe.
Bekrtop wmarnutHON wHAykuuu. [lpuHnun cynepno3uuuu
MarHWTHBIX MOJICH:
B =B, +By+..
331
JIluHuM WHAYKUMM MarHutHoro mnois. KaptuHa auHUM
WHTYKIIAN MarHuTHOTO TIOJIst MIOJI0OCOBOTO u
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrena. MarHuTHOE 1OJIE TPOBOJHUKA C  TOKOM.
332 Kaptuna nuHMI WHAYKIMA MarHUTHOTO TIOJSL JIJTMHHOTO
o MPSIMOTO MPOBOAHUKA M 3aMKHYTOT'O KOJBIEBOIO MPOBOAHUKA,
KaTYIIKA C TOKOM
Cuita AMriepa, e€ HanpaBJICHUE U BEJIMYNHA:
F, = IBlsina
3.3.3 , 1€ o — yroj Mexay HarpaBJIeHUEM MTPOBOTHUKA M BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Frop =| q | vBsina
3.34

1€ 0. — YToJl MEX]ly BEKTOpaMu

!_J




3.4

u

-

B

. ,Z[BI/I)KCHI/IG 3ap>1>1<eHH0171 YacTullbl B OAHOPOAHOM MArHUTHOM

oJie
OJIEKTPOMATHUTHAA MHAYKIMA

[ToToK BEKTOpa MarHUTHOM UHAYKLIMU:

& = B, 5 =B5cosx

3.4.1 A &
3.4.2 SBnenue snekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH AMeKTpoMarHuTHoM nHaykiuu dapaes:
AD
At f
Af—i0
X
/ L7 ;
3J1C MHAYKIHUU B IPSMOM TPOBOJHHUKE JUTHHOM |,
JBUXKYIIIEMCSI CO CKOPOCTBIO
!_'J
344

3 -

(v 1)
B OJTHOPOJTHOM MarHUTHOM ToJie B:

| E; |= Blvrosa

, TJIe 0. — yTOJI MeXy BEKTOpoM B u Hopmaiibio

n




3.45

3.4.6

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

-
a

lnv

; €CITI

-

[

TO
| E:‘ |= Blv

[IpaBuio JIenna

NHAyKTUBHOCTS:

L=—
I

, umu @ = LI
Camonnnykuus. S/1C caMOMHIyKIIUY:

A
E. =— EL =—1II
—0

3.4.7

3Hepr1/1;1 MAarauMTHOTIO ITOJIA KaTyIIKU C TOKOM:

W _Lf:
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1




Konebatenpubiii  KoHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC

KojIe6anus B MICATEHOM KOJIEOATEIbHOM KOHTYPE:
[ q(t)=q,..sin( et +,)

]fffﬁ] =g, =, cos( ot +q) =1 cos(cr + )

®opmyna Tomcona:

T = 2mVLC
, OTKyJ1a
2 1
w =—=——
T SLC

CBs3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTy,ZIOﬁ CHIJIbI
TOKa IIpH CBO60,I[HLIX QJICKTPOMAariuTHBIX KoJIeOaHHAX B

UeaIbHOM K0JIeOaTeIbHOM KOHTYpE:

3akoH COXPAaHCHUS OHEPTHUU B HACAJIBHOM KOJIe0aTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BhIHyX/1eHHBIE 2JIeKTPOMarHUTHBIE Kosiebanus. Pe3onanc
[lepemennniii Tok. IIponsBoacTBo, nepenada M norpedieHue
ANEKTPUYECKON SHEPTUU
> cu’ LI’ cu’_ LI’
+ = mx = T2 — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHass opueHTanus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
355 -~ =
ElE1lc
356 [xamna JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonHEeNiHOE pacnpoCTpaHEHHE CBETa B  OJHOPOIHOMN

cpene. Toueunslil uctouHuk. JIyd cera




3.6.2

3aK0HBI OTpaXXCHUs CBETA.

a=Ff

olp

S S S S

3.6.3

3.6.4

3.6.5

[TocTpoenne n300pakeHHii B INIOCKOM 3epKajie

3aKOHbI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

nysina = nosinf.

AOGCOIOTHBIN IOKA3aTeNb MPETOMICHHUS:
c

Nage = "

OTHOCUTENBHBIH ITOKA3aTeNhb MMPpECIOMJICHUSA:
Mg "y

T .= =
TEong g

n

D

Xon J1ydeil B mpu3Me.

LG

\"1 = 1"2 . H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIEHUE IJIMH  BOJIH TIIpH
nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHUIY pa3aciia

JABYX OIITHYECKUX CPCI:

Oy

IlomHOE BHYTpEHHEE OTpaXKEHUE.




[IpenenbHbIA yroi HOTHOTO BHYTPEHHETO OTPAsKEHHUSL:

5 1 M4
ina,, = =—
T g M

Colupartoniue W pacceuBarollue JIMH3bI. TOHKas JHMH3a.

(DOKYCHOC PaCCTOAHNEC U OIITUYCCKAs CUJia TOHKOM JIMH3HI:

D— 1
3.6.6 =F
®opmysa TOHKOH JINH3bIL:
1 N 1 1
d f F
VBenuueHue, JaBacMoe JIMH30M:
h Ifl
F = — =
H d
3.6.7
d T~
f 3
A F
F\ h
e
B ciydae pacceuBaromiei JIMH3bL:
D0=F = L 0
=50
3.6.8
h £l
===—1
H d

Xoa nyda, IPOMIEAIIET0 JUH3Y MOJ MPOU3BOJBHBIM YIJIOM K




e€ rnaBHOM omntuueckoi ocu. IlocTpoeHne wu300pakeHUI
TOYKHM U OTpEe3Ka MPSMON B COOMPAIOIIMX M PACCEHBAIOIIUX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak onTuueckui mpubop. I'ma3 kak onTuyeckas

3.6.9
cucremMa
Wutepdepennus cBera. KorepeHTHbIE UCTOYHUKU. Y CIIOBUS
HaOI0AeHUS MaKCHMYyMOB u MUHUMYMOB B
UHTepEPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(A3HBIX
KOI'€pEHTHBIX UICTOYHHUKOB:

3.6. “
.
MAKCIIMYMBEI — A=2m—, m=0,1,£2,+3,,
v
MITHIIMYMBI — A=(2m+1)—, m=0,£1,+2.+3 .
2

Hudpakuus cBera. [udpakumoHHas pemeérka. YciaoBue
HaOJIO/IeHUsl TJIaBHBIX MaKCHUMyMOB IpH  HOPMaJlbHOM
MaIeHUd MOHOXPOMAaTHYECKOro CBETa C JUIMHOM BOJIHBI A Ha
peméTKy ¢ neprozaom d:

3.6.11

dsing,, =midm=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAA ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411 I'mnote3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv

®ortonsl. JHeprus HoToHa:
E—hw="C_
=hv=—=pc
4.1.2

p:

Nmmynse dpoToHa:
E hv h

c c A




4.2

413

dorordpdext. OnbiTer A.I'. CtoneroBa. 3akonHbl hoTodddexTa

4.1.4

415

421

VYpaBuenue DitHmreitHa 1151 hoTodddekra:

JI-J;d_:n:rr|:|:-:s| = AepoJa + E uma

MU~ o

E - =
EHHEMIZL
2

JlaBiieHue cBera.

=ell,;

Z[aBJ'IeHI/Ie CBCTA HaA IMOJIHOCTBIO OTPAXKAIOIIYIO ITOBCPXHOCTH U

Ha MOJITHOCTBIO IMOIJIoN[aroIIyro IMOBEPXHOCTH

OU3NKA ATOMA

HnaHeTapHaﬂ MOZACIb aToOMa

4.2.2

ITocrynatel bopa. M3nydyenue u mornomeHue (OTOHOB MpHU

Mepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTHH HA JPYTOil:

hv, = he

mr -
Y

= |‘En _Em|

4.2.3

JIuHeiyaTbie CIEKTPHI.

CriexTp ypoBHEH 3HEPruy aToMa BOJIOpOJIa:

-13,63B
E =_>2%

" 2

n*

n=1,23 ..

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnass monens simpa [eiizenOepra — MBanenko. 3apsina




aapa. MaccoBoe 4mnciio gapa. W3zoToms!

Pa,Z[I/IoaKTI/IBHOCTI) .

Annda-pacnan:
A~ A4 4
X— 7Y+ ,He

bera-pacnan.
DNEeKTPOHHBIH B-pacnai;
4.3.2

A A 0 ~
s X—7 Y + je+v,

[To3uTponuslii B-pacnan:
X A7+ Je+v,
l'amMmma-uznydenue

3aKoH paJIMO0aKTUBHOTO pacnaia:

=t

4.3.3
[Iycth M — Macca pagloakTUBHOTO BellecTBa. Toraa

-t
m(t) =mg# 2T

4.3.4 SnepHsble peakuun. [leneHne u cuHTE3 A1€Ep




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

dusuka 10 knacc Kaceauos B.A.

®dusuka, 11 ximacc Kacesia0B B.A.

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJIA
[Toypounsie pazpabotku 1o ¢pusuke. 10 knace. K YMK B.A. KacbsiHOBa

[Toypounsle pa3zpabotku 1o ¢pusuke. 11 kmacec. K YMK B.A. KacbsiHOBa

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://seninvg07.narod.ru

https://lib.myschool.edu.ru

https://nsportal.ru

https://infourok.ru


https://infourok.ru/

Oco0eHHOCTH OLIEHKH 110 (PU3HKE
OCOOEHHOCTH OIIEHKH IO MPEAMETaM JOBOIATCSA 1O CBEACHUS OOYUYaAIOMIMXCS M HX

poautenei (3aKOHHBIX MPEICTaBUTENEH ).
Pusuka

Lna ycmuvix omeemoes onpeoensiomcs ciedylouue Kpumepuu OYeHokK:

Ounenka «5» cTaBUTCS B TOM Clydae, €ClIM ydalluiics MOKa3bIBaeT BEpHOE TOHUMaHHE
(bu3M4ecKoil CYIHOCTH paccCMaTPUBAEMBbIX SIBICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,
JlaeT TOYHOE ONpeAeTIeHUE U MCTOJKOBAaHHE OCHOBHBIX NMOHATHUI, 3aKOHOB, TEOPUH, a TaKXKe
IIPaBUJIIBHOE OIpeJesIeHue (U3UYECKUX BEJIMYMH, MX E€AMHUI[ U CIIOCOOOB H3MEPEHHS;
MPABUIIHLHO BBIMOJIHACT YEPTEXKH, CXEMbI M TPa(UKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY,
COIIPOBOXAAET paccka3 HOBBIMU IIPUMEpPAMHU, YMEET IPUMEHUTH 3HAHUS B HOBOM CUTYyalluu
IIPYU BBIOJHEHUU MPAKTUYECKUX 33JaHUN; MOXKET YCTAaHOBUTH CBSA3b MEXAY M3Y4aeMbIM U
paHee M3y4eHHBIM MaTepPHaJiOM 10 Kypcy (PH3HMKH, a TaKXKe C MaTEepUaIIOM, YCBOCHHBIM IIPU
U3YYEHUH APYrHX MPEeIMETOB. YUalluics CUCTEMATUYECKU MOKa3bIBaeT 3HAHUSA HE TOJBKO
IIPOrpaMMHOI0 MaTepuaa, HO U 3a IpeJesiaMi IPorpaMMmBl.

Ounenka «4», eclii OTBET yYCHHMKA YIOBJIETBOPSAET OCHOBHBIM TPEOOBAaHUSAM K OTBETY
Ha OLEHKY «5», HO JaH 0e3 MCII0JIb30BaHHUsl COOCTBEHHOI'O IJIaHA, HOBBIX HPHUMEpPOB, 0e3
IIPUMEHEHMs 3HAaHUHM B HOBOM cuTyaluu, 0e3 HCIOJIb30BaHUS CBs3ed ¢ paHee W3y4YEHHBIM
MaTepUajIoM U MaTepUaoM, YCBOEHHBIM MPU U3YYEHHUH APYTUX HNPEIMETOB; €CIU yYalHics
JIOMYCTHJI OAHY OIIMOKY WM He Ooiee JByX HEHOYETOB M MOXKET HUX HCIPABUTh
CaMOCTOSITENILHO UJIU C HEOOJIBIION OMOIIBIO YUUTEIS.

Ouenka «3» CTaBUTCS, €CIH yJalIUiiCs MPAaBUIIBHO TTOHUMAET (PU3HUYECKYIO CYIIHOCTh
paccMaTpUBaeMbIX SIBICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/IE/IbHbIE ITPOOEIIbI
B YCBOEGHUHM BOINPOCOB Kypca (U3MKM, HE MPEMATCTBYIOUIME JaJbHEHIIEMY YCBOCHUIO
IIPOrpaMMHOI0 MaTepuaia; yMeeT NPUMEHTh MMOJy4yeHHbIE 3HAHUS MPU PELICHUH MPOCTHIX
3aJjad C MCIIOJb30BAaHMEM TOTOBBIX (OPMYN, HO 3aTpyAHSETCS MpH peIIeHUuH 3ajad,
TpeOymMX Mpeodpa3oBaHusl HEKOTOPHIX (QOopMyI; MONMyCTHSI He OoJjiee OJHOU TpyOoid
OImMUOKHN U JBYX HEIOYETOB, HE Oosee OHOM rpy0oil U OgHOM HErpyOoil OmMOKHU, HE OoJee
JBYX-TPEX HETrpyOBIX OIIMOOK, OJHOM HErpyOoOH OMmMOKM M TpeX HEI0UYETOB; AOIMYCTUI
YeThIPE UIIH MATh HEJOYETOB.

Onenka «2» CTaBUTCs, €CJIM Yy4YalllMHCs HE OBJaJe] OCHOBHBIMU 3HAaHUSAMH U
YMEHUSIMH B COOTBETCTBMM C TPeOOBaHMSMU IPOTpaMMbl U JAONYCTHJI OOJbIIE OMIHUOOK U
HE/I04€TOB, YeM HEOOXO0IMMO JJIsi OLEHKH

Oyenka nuco MeHHbIX KOHMPOTILHBIX PAOOM.:

Onenka «5» craBUTCS 3a pabOTy, BBINOJIHEHHYIO IOJHOCTBIO 0€3 omuOoK Hu
HEJOYEeTOB. YYaluiicss CHCTEMaTU4YEeCKH JIEMOHCTPUPYET IPAaBUIBLHOE BBIIIOJHEHUE
KOHTPOJBbHBIX paOOT, BHITOJHEHHOE HA BEICOKOM YPOBHE C TBOPUYECKUM MOIXOJIOM.

Ounenka «4» crtaBuTCs 3a pabOTy, BBIMOJIHEHHYIO MOJHOCTHIO, HO MIPU HAIWYUU B HEH
He OoJiee 0/1HOM HerpyOoi oMOKK U OHOTO HeJJ04eTa, He OoJiee TpeX HeI0UEeTOB.

Ouenka «3» CTaBUTCS, €CIIM YUEHUK MTPABUIILHO BBIMOJIHWI HEe MeHee 2/3 Bceil paboTsl
WM JIOTyCTUII He OoJiee ofHOU rpy0oii OmMOKY U JBYX HEI0UeTOB, HE Oojee 0JHOM TpyOoit
U O/IHOM Herpy0oil ommbOku, He Oosiee Tpex HerpyObIX OIIMOOK, OJHON HerpyOol OmuOKu U
TPeX HEJ0YETOB, IPU HATMYUU YETHIPEX-TISITH HEI0UETOB.



Onenka «2» CTaBUTCS, €CIM YHUCIO OUIMOOK M HEIOYETOB IMPEBBICHIO HOPMY JUIS

OIICHKH «3» WJIM MPAaBHJILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl.
Oyenxa npakmuyeckux pabom:

Ounenka «5» cTaBUTCA, €CIM YYaIIMKCS BBINONHAET pabOTy B MOJHOM oOBeMe ¢
COOJIIO/ICHNEM HEOOXOJMMOM MOCIIeI0BATEIbHOCTH TPOBEJICHHS OIBITOB W HM3MEPEHHIA;
CaMOCTOSITENIbHO M PAIOHAIILHO MOHTHpPYET Heo0XoanmMoe OO0OpYyJOBaHWE; BCE OIIBITHI
MIPOBOJIUT B YCJIOBUSX U PEKUMaX, 00ECICUNBAIOLINX TOIyYEeHHE MPABUIBHBIX PE3YJIbTaTOB
U BBIBOJIOB; cOOMIOAaeT TpeOOBaHUS MpPaBUI TEXHUKU OE30MACHOCTH; MPABUIBHO U
aKKypaTHO BBINIOJHSIET BCE 3allMCH, TAaOJUIIbI, PUCYHKH, YEPTEKU, IpaUKu; MPaBUIBHO
BBINIOJIHSIET  aQHANW3  MOTPEHIHOCTeH. Yvamwuiics CcHCTeMaTH4eCKH  JIEMOHCTPUPYET
MPaBWJIbHOE BBHINIOJHEHHE MPAKTHUYECKUX pabOT, BBINOJIHEHHOE Ha BBICOKOM YPOBHE C
TBOPYECKUM IIOJIXOJIOM.

Ounenka «4» CTaBUTCS, €CIHM BBIIOJHEHbI TpeOOBaHMA K OIEHKE «5», HO ObLIO
JOMYIICHO J1Ba-TPU HEJ04YeTa, He Oosiee 0JHON HerpyOoil OMMOKU U OTHOTO HEOYETa.

Onenka «3» craBurcs, e€cid padoTa BHIIOJHEHA HE IIOJHOCTbIO, HO 00beM
BBITIOJTHEHHOW YacTH TAKOB, YTO MO3BOJISIET MOTYYUTh MPABUIBHBINA PE3yabTaT U BBIBOM; €CIIU
B XO/I€ MPOBEACHUS OMbITA M U3MEPEHHUS OBbLIH JIOMYIICHBI OLUTHOKH.

Ouenka «2» craBurcsa, ecid paboTa BBIIOJIHEHA HE TMOJHOCTBIO, M O00BEM
BBITIOJTHEHHON YacTu paboThl HE TMO3BOJISET CAeNaTh MPABUIIBHBIX BBIBOJOB; €CIIU OIIBITHI,
M3MEpEeHUs], BBIYUCIICHUS, HAOIIOAEHHSI IPOU3BOIMINCH HEMTPaBUIIBHO.

Bo Bcex ciydasix OlleHKa CHH)KAETCs, €ClIM YYCHHK HEe COOJIOAall MpaBHJia TEXHHUKH
0€30MacCHOCTH.

[lepeuens ommbOK:

I'pyovie owubdku

1.He3nanue omnpenencHUid OCHOBHBIX IIOHATHUH, 3aKOHOB, IIPAaBWJI, OCHOBHBIX
MOJIOKEHUH Teopuu, (opMys, OOMIEIPUHATBIX CHMBOJIOB 0003Hau€HUs (PU3NUECKUX
BEJIMYMH, €IMHNLl U3MEPEHHUS.

2.HeymeHue BbIIEIUTD B OTBETE TJIABHOE.

3.Heymenue mnpumeHsTh 3HaHMS JUIsl pEIICHUs 3aJad U OOBSCHEHHS (PU3NUECKUX
SIBJICHU.

4.HeymeHnue ynutaTh U CTpOUTH I'paKU U TPUHLUIINATBHBIE CXEMBI.

5.HeymeHune moaroTtoBUTh K paboTe YCTaHOBKY WJIHM J1abopaTopHOe 00OpYAOBaHUE,
IIPOBECTU OIBIT, HEOOXOJUMbIE pacyeThl, WIM HCIOJIb30BaTh IOJyYEHHbIE NaHHbIE IS
BBIBOJIOB.

6.HeOpexxHoe oTHOIIEHHWE K JaOOpaTOPHOMY OOOPYAOBAaHHIO U H3MEPUTENIbHBIM
npubdopam.

7.Heymenue onpenenuts NokazaHue U3MEPUTEIHLHOTO MpUOopa.

8.Hapymenne TpeboBaHuii mpaBwi  0€30MacHOTO Tpyda TPU  BHITTOJIHEHUH
SKCIIEPUMEHTA.

Hezpybwvie owubku

1.Hetounoctu ¢opMyaMpoOBOK, ONpeaeeH i, MOHATHIA, 3aKOHOB, TEOPHii, BHI3BAHHBIE
HEMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIMpPEENIIEMOr0 MOHATHS, OLIMOKH, BHI3BAHHBIC
HECOOJIIOJICHUEM YCIIOBUH NMPOBECHUS OIbITA WM U3MEPEHU.



2.0mubKM B YCIOBHBIX OOO3HAUEHUSX HA MPUHIMIHAIBHBIX CXeMaX, HETOYHOCTH
YyepTexeid, rpaduKoB, CXEM.

3.IIpomyck miu HETOYHOE HAaNMCaHNe HAUMEHOBAaHUH eTUHUI] PU3NIECKUX BEIHUMH.

4.HepauuoHanbHbII BEIOOP X012 PELICHHUS.

Heoouemui

1.HepaunoHanbHble 3amuCcH TPU  BBIYUCICHUSX, HEpAIlMOHAJIbHBIE MPUEMBI B
BBIUUCIICHUH, TPe0OPa30BaHUM U PELICHUH 33/1a4.

2.ApudmMerndeckre OMMOKN B BBIYUCICHUSX, €CJIM 3TU OLIMOKU Ipy00 HE MCKaXKAIOT
PEaIbHOCTH MOJIYYEHHOI'O pe3yibTaTa.

3.01aenbHbIE IOTPENIHOCTH B (OPMYIUPOBKE BOIIPOCA UIIH OTBETA.

4. HeOpexxHoe BBIMOJTHEHUE 3aMMUCEH, YUepTekKeH, cxeM, TpaduKOB.

5.0pdorpadudeckne U MyHKTYaI[MOHHBIE OITHOKH.

Oyenusanue mecmogvlx pabom YYAIUXCS OCYIICCTBISCTCS B 3aBUCUMOCTH OT
MIPOLIEHTHOTO COOTHOIIICHUS BHIMIOJTHCHHBIX 3a/IaHUH.

OneHuBaeTcs paboTa CIeAYOIIUM 00pa3oM:

«5»-90-100 %:;

«4» - 70 -89 %:;

«3» -50-69 %:;

«@2» - 0—49 %.



