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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasbHOM paboueil mporpamMMmbl BocnuTanus U KoHuenuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolnX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIbHOCTh U3YUYCHUSI TEM U Pa3/IeiioB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[IporpamMma 1o ¢u3uke AaéT MpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenMera «Pu3nka» Ha yriyoJIEHHOM YpOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEal30BaATh
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM ISt
IPOSIBIICHUSI CBOMX HWHTEIJICKTYyallbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS OOpa3oBaHMs B
OpraHM3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensroTes miiaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3MKKM Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYalolInuXCsl, OCBOMBIIHNX
nporpaMmmy 1o Qpu3nke Ha YpOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriryOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma 1o pu3MKe BKIIOYALT:

TJIAaHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca GU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIe TIPeIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

cojiepkaHue yueOHoro npeaMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[TporpamMMma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIsACT BO3MOXKHOCTH IS peaj3allid  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJJOB K TpENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIKonpHBIN Kype PU3UKH — CUCTEMOOOpa3yIONTUiA
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
busudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO0 XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUS] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOMcTBaMH. M3ydeHue (Guznku
BHOCHT OCHOBHOMW BKJIaJ B (JOPMUPOBAHHE E€CTECCTBEHHO-HAYYHOW KapTHHBI MHUpa
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHSTh HAYYHBIA METOJ TTO3HAHMUS
MIPY BBIMIOJTHEHUU UMU YUEOHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (u3nku Ha ypoBHE CpeTHEr0 00IIero 00pa30BaHus MOJI0KEH
pAIl Uael, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHLIUIIBI €70 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0OBeMHEH BOKPYr (Qusnueckux Teopud. Beaymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIMAa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3HMKHU C pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTUYECKUMU MTPOoOIeMaMHu.

Hoen npuknaonon nanpasiennocmu. Kypc usuku yriyoiEHHOTO ypoBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHHUS JIJIEMEHTOB
CONlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHH, a TaKke OOCYXKICHHS
npo0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME cofiepKaHus MTPOTPAMMBbI TT0 (PU3UKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHITUTIAX CHCTEMHO-JIEATeILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTBYyolero ¢akropa ydeOHoro mporiecca. s yriyO0naéHHOrO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEpUMEHTA,
BKJIIOYAIONIETO (POHTAIbHBIE YYEHUUYECKHE OMBITHl NP M3YYEHUH HOBOTO
MaTepuana, JabopaTtopHbie pabOThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuy Gu3n4ecKkoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kiaccoB, auOO MOCJE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM W3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPHIE MPOBOJAATCSA B Ipoliecce
u3ydeHus: pazaena (temsl). [Ipu sTomM moj paboTamMm TpakTHKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIHH.

B nporpamme 1o ¢usnMke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paToOpHBIX paboOT M MpaKkTUKyMa MpeJCTaBlIeHa €IWHBIM mepeuHeM. Bridop
TEMAaTUKH JJI 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHus: kabuHeta Qusuku. [Ipu sToM obecneunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH IIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHUS 3aBHCHUMOCTECH (DU3UYCCKUX BEIMYUH WU ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yAENSIeTCs PEIICHUIO0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 33]1a4 TPUOPUTETOM SIBIISIOTCS 337]a4M C SIBHO 3aJIaHHOMN
¥ HESIBHO 3aJ]aHHOW (YM3UYECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHATh H3yUEHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO paslena Kypca, TaK U HWHTETPUPYS
MpUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3/eioB. st KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBJIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPEJCKAa3aHue TNPOTEKAHUS (PU3NUYECKHUX
SBJICHUW U TIPOIIECCOB B OKPY’KArOILIEH JKU3HU, TpeOyromue BbiOopa Ghu3ndecKkon
MOJIJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k MmaTepHalIbHO-TEXHUYECKOMY
oOecrieueHunto yuyeOHoro mporecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opy0BaHUE 71 BHITTOTHEHHS YKa3aHHBIX B POTpaMMe 10 (PU3UKE YIEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JlemoHCcTpallMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIUi s
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ©W  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHUI.

JlaGopatopHoe o0O0OpyJI0OBaHHE [JIsi YUYCHHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTnueckue KOMIUIECKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPUHA.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SIBJISIFOTCS:

dbopMHpOBaHWEe WHTEpPECAa H CTPEMJICHHS OOyYaOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (U3NUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE peACTaBICHUIM 0 BO3MOKHBIX chepax Oymyiein
npoecCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHHH.

JlocTuxeHre 3TUX leneld 00ecreynuBaeTCsl PelIeHUEM CIEAyIOUUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHUsI:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0  (U3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMupoOBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
bu3nYecKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IbIO, 3a/lad, TOJAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/aHue (U3UYECKON
MOJIEIM, aJEKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
Xapakrepa;

NOHMMaHuEe (U3HYECKUX OCHOB U TIPUHIIMIIOB JICUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
bU3MYECKNX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanuu HHpopmaluuy,
ONpeIeNICHNs] TOCTOBEPHOCTHU MOJYUYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IMPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BuUTHE UHTEpeca K chepaM mpodhecCUOHATbHON e TEILHOCTH, CBA3aHHOMN
¢ (pU3HKOM.



B cootBerctBun ¢ TpedboBanusmMu DPI'OC COO yriyOn€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uka» Ha YpOBHE CpEAHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 knacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYaAIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNIbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NUECKUX SBIICHUI.

OKCIEpUMEHT U Teopus B Ipoliecce MO3HaHWs Npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAs).

MogaenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUKaA,
a0COJIIOTHO TBEPOE TEIO, UACATIbHAS XKUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €0 IPUMEHUMOCTU. PU3NYECKAs TEOPUS.

Pons u mecto ¢u3uku B (GOPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN INEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenune cuibl TOKAa M HANPSKEHUS B LIEMH TOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJOTOBBIX M IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3NYECKUX BEMYHH MIPH MOMOIIM KOMIIBIOTEPHBIX JaTYNKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBMkeHHEe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOogHoe majeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUAIbHON TOYKH OT BPEMEHU U UX IpadUKu.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuaqbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTenbHOe (HOPMaAJIbHOE), KacaTeabHOE (TaHTCHIUAIBHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JB>)KCHUE CHAPAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUTHL.

Hemoncmpauuu.

Mopnenb cucTeMbl OTCYETA, WIUTFOCTpAIUs KHHEMAaTHUYECKUX XapaKTEPUCTHK
JIBHOKCHUS.

Crioco0Obl uccieoBaHusl IBUKEHUI.

MtrocTpanys NpeaenbHOro nepexoia U N3BMEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmronenue ABMXKEHUS Tena, OpOIIEHHOrO MOJ YIiOM K TOPU3OHTY HU
TOPU30HTAJIBHO.

HampasneHnue cCkopoCTy P IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPAEKTOPUH, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C IIEJIbIO OIpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpU MPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenre  ycKOpeHUss  CBOOOJHOro  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOI 1Ta0OPATOPHH).

W3ydenue nBuxxeHus Teia, OpoueHHOro ropu3oHTanbHO. [IpoBepka runoressl
O MpAMOM MPONOPUUMOHAIBHOW 3aBUCHUMOCTH MEXKIY HAJIBHOCTBIO MOJETA U
HA4aJIbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTemMbl oOTcu€ta. I[IpuHIUn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3axoH HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTtepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJECHTHOCTh T'PABUTALMOHHOM H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO MaJIEHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI M OT TeorpapuIecKoi mupoThl. J[BrkeHne HEOSCHBIX Tell
U UX CIIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS MOKOS.
Koaddumment tpenus. Cuia conpoTUBIEHUS MPU ABUKEHUH TeJa B KUIKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHMUS.

Hasnenune. I'mapocratnueckoe napienue. Cuna Apxumena.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIMATBHBIX CUCTEMAax
OTCYETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune Mmacc mo B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOM uepe3
JIETKUI OJIOK.

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

HccnenoBanue nBrxeHHUs: Opycka MO0 HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejna. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuibl.
CroxeHune CHil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHUH.

Hemoncmpauuu.

VY ciioBusi paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB U PACUET CUIT YIIPYTOCTH.

M3ydeHne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexaHuke.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CAIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOM TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiasl Ha MajgoM M Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
npecTaBieHne paboThl CUITHI.

MOITHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loreHnuanbHple M HENOTEHLMaNbHble Cwibl. [loTeHIManbHass >Heprus.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
JHEprus Tejla B OJHOPOJHOM I'PaBUTALMOHHOM I1oJie. [loTeHnanbpHas sHeprus tenna
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Imapa (BHYTpW W BHe Imapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu il MIOCATbHOM KUJIKOCTH KakK CIIEICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKEHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3MeHeHue 2Hepruu Tela MpU COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpalieHWs] KMHETHYECKOM M IMOTCHIHAIBHOW SHEPrUd NpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe dHEPTUH MPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuiibl TATM, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE M MOILIHOCTH CHJIBI
TSTH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHl CWIJIBI TPEHHS TPH JIBIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi u3snka u TEepMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
ombITHOE 0O0ocHOBaHue. [{nddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep IBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI[ BELIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsbl MoJiekys (atoMoB). KonnuectBo BenectBa. [loctosunast ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3aMmepenus. Illkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanberona. M3omponecchl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUAJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeToK.

HabGnrogenue u nuccieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBJIEHUs TEIUIOBOTO PAaBHOBECHUS IIPU
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mpouecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro nporecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CUCTEMBbl. BHeNIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OMTUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpoOM3BOJIbHAA — peJlaKCalns
TEPMOJINHAMUYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.



Mopens wuaeanpHOro ra3a B TEPMOJIMHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npolecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér KkoiuMuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIriecce.

[lepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss sHeprusa. KoinuecTBo TEIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruM TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1JIsI PABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aauabaTta. AOCOFOTHAs TeMIlepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaTh TEIIOTY OT 00Jiee X0JIOHOTO Teja K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIlUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX TTPOIIECCOB.

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHnoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckne yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3aymHoe orauso.

CpaBHeHME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOTO mpoiiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, nPAKMuUKyMm.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnwie cocmosanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHCanus. Micnapenne u kumenue. Y nebHas TeioTa
napooOpa3oBaHUsL.

HacelllieHHbIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpATyphbl KUIICHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lnmaBieHne W Kpuctaimu3anus. YJelbHas TEIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmaru tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacuipeHrie. AHrapMOHU3M TEIIOBBIX KOJI€OaHUM YacTHIl BEIIECTBA Kak MpUYNHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue sHEpryn B (ha30BBIX MEPEX0IaAX.

VYpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO YKUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITHI C MBUTBHBIMU TNIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaenn HEHBIOTOHOBCKOU JKUIKOCTH.



CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3 duirenta HoBepXHOCTHOIO HATSKEHMUSL.

N3mepenue moayns FOHra.

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

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ IpOsIBICHMS. OJIEKTpUYECKUM 3apsia. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyHPOBOJIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

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

OnexTpudeckoe noje. Ero neicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mnosisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexTpocraTnyeckoro noiisd. CBs3b HANPSHKEHHOCTH IO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. Ilome paBHOMEpHO 3apspkeHHOM cdepwl. [lone
PaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JlvdnekTpukn B DJIIEKTPOCTATUYECKOM  IIOJIE. Jmsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Kongencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.



[TapannenbHOE coenMHEHNE KOHIEeHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MIPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsaKa U pa3psaKa KOHIEHCATOpa YePE3 PEUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaOmronenue npeBpalieHus HEPruu 3apsiKEHHOT0 KOHEHCATOPa B SHEPT U0
M3JIy4YEHUS CBETONOA.

N3ydeHnne npoTeKkaHusi TOKa B LIENH, COAEPKAILIECH KOHJICHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuill mox.

Cuia toka. [TocTosiHHBIN TOK.

VYciioBusL CymeCTBOBAHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. McTOUHMKM
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa [EMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COMPOTUBJIEHUS OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COIIPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 ITOJTHOM
(3aMKHYTO#) dJIEKTpUYECKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKOU SHEPTHUHU.

Hemoncmpauuu.

N3mepeHure CUiibl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJII PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIONIEPEYHOTO CEUYCHHS M MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe uzmepenue I/]C. KopoTkoe 3aMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHEeHNs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUATIOB MEK/Y MOJFOCAMUA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccenenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIbI TOKa OT HANpSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOr0 3JEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK/y MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA MCTOYHHKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  Pa3fIMYHBIX  BEIIECTB.  JICKTPOHHAS
MPOBOJAMMOCTE TBEPIBIX METALIOB. 3aBUCUMOCTH COINPOTUBICHUS METAUIOB OT
temrnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.



[TonynpOoBOIHUKMU. Cob6cTBeHHas U IIpUMECHast ITPOBOJANUMOCTh
noJIynpoBOoJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUECKOE MPUMEHEHHUE: Tra3opas3psiaHble
JaMIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOIUOI, CBETOAMO/I, TaIbBaHUKA, paUHUPOBAHUE ME/U, BHIIIJIABKA
IFOMUHUSA, YIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJIOB U NIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD JTUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b1 n3MepeHust GU3NYECKUX BETMUYHMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEUN
bu3MYecKuX BETUYHH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pPador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro yposss B 10 kiiacce ocyiiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusvie nOHAMUA, C6AZAHHbBIE C U3YYUCHUEM MEN 0008 HAYUHO20
no3HanuA: SBICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MYecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeilHas yHKIuA,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe JBWKEHHE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKArOUIEH CpeJibl,
yTUAu3alusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHUE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTUYECKAss JHCCOLMALMs, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHoOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYyTue), ABUTATEIb BHYTPEHHEIrO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAULIMOHEDP, TEXHOJIOTUH
MOJIY4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE PUOOPHI, rajbBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Maznummnoe none.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIMH.

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

Cuna AMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuina Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChHI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH HOJIA IJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

Jevictre cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Habmroienue 1BUKEHUS My4Ka 3JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccnenoBanne NeMCTBUSI IOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SIBeHne ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C mHAOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karymika WHIYKTMBHOCTH B LENM TNOCTOSSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: WHAYKIMOHHAS
1e4b, COJICHOU], 3aI1Ta OT 3JEKTPU3ALNN TeJl IPU JIBH>)KEHUH B MATHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGntogenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aJIIOMUHHUEBOM (MEIHOM) TpyOe.

SIBreHre cCaMOMHIYKITUH.

UccnenoBanne 3aBucuMoctd DJ[C cCaMOMHIYKLIHMH OT CKOPOCTH M3MEHEHMS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM UHIYKITUU.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIUH.

COopka MOJIeTu JIEKTPOMArHUTHOTO FeHepaTopa.

Paznen 5. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJICOAHUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUcaHue (3aKOH COXpaHEHHUS MEXaHWYECKOW 3Heprur). BuiBoj
JTUHAMHYECKOT'O OIMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCKOro U
KMHEMaTHUYECKOIO OMMCAHUS.

Ammuntyna u (dasza koneOaHuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora koneOanuii. Ilepmon manbix CBOOOJHBIX KoJieOaHUM
MaTeMaTHYeCKoro wmasTHuKa. Ilepros CBOOOMHBIX KOJEOAHUW MPY>KUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHu4eckre yCcTpOHMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
KaudeJid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

Hab6nronenne HE3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIieOaHWl rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEpH0]1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TPYKHHE C IEJIBIO
dbopmupoBaHUs NMPEACTaBICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUH P KOJIeOaHUX Ipy3a Ha IPYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJICOAHUI.

HaGmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomel, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosle Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJAEHCcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHMU.

CuHycOMabHBIA NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOsICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU TNPOU3BOACTBE IJIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHnueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BriHyXeHHbIE CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUWH PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiCTBO 1 IPUHITUTT IEUCTBUS TpaHCHOpMATOpA.



Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3yuyenue tpancpopmaropa.

HccnenoBanre NMEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHMS W JJIMHA BOJIHBI.
CBolCTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJICHHE, MHTepdepeHIus u
nadpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IY4YEHUs JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTPaXXEHWE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeneBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKatoUIeH Cpeibl.

TexHHYecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHULIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus M MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3aus, IMPpaknus, UHTEpPEpeHIHs.

Oo6HapyxeHue nHYPaKpacHOTO U yJIbTPAPUOTIETOBOTO U3ITyUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKyMm.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. IIocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YePE3
IpaHUIly pa3zena ABYyX ONTUYECKUX CPE]I.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€lIoro CBeTa.
IBerT.

[TomHOe BHYTpeHHee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHUYECKAsl CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
chepuueckoil JMH3bI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPETOMIICHHS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMUYECHUE, 1aBAEMOE JIMH3O0M.

Xopa Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHune wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHITMOHHBIX CXEM.

HMudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HAOMIOACHUS
INIABHBIX ~MAaKCUMYyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MpOCBETIICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habnrogenue nogHoOro BHyTpEeHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX ITYYKOB 4YEPE3  IJIOCKOMAPaJUICIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue nBeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3ydenne auppakiimOHHON PEIIETKH.

HabGmronenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue nonasipu3aluu CBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHune nokazaresis npesioMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BemiecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOI0O pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHus: B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3BI.

[Tomy4yenune n300pakeHus: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue T€1eCKONUYECKUX CUCTEM.

HaOmronenune nudpakuuu, uHTephepeHIINN U MOJIIpU3alliy CBETa.

N3yyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpEeHIINY JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

Habmronenune qucnepcun.

HaOmronenue u uccienoBanue qupakiimoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonydyenue criekTpa U3ITy4eHHUS] CBETOMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI cCIeNUAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHHE
BPEMEHU U COKPAILICHUE JITTUHBI.

DHEPrusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMIYJIHLCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTHUS
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUU  PEIATUBUCTCKUX dacTUI] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIydeHHE (M3JIydeHHE aOCONMIOTHO YEPHOTO Tena).
3akoH cmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBEC (DOTOHA.

®orordpdext. Onpitel A. I'. CronertoBa. 3akonbl poTodPderra. YpaBHEeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCcTBaA yacTull. BosHbl ne bpouns. lnuna BoiHb! 1e bpoiisis u
pasMepbl O0OJACTH JIOKAJIM3AIMU JBWXKYIIeWcs dacTtuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakiys 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPENETEHHOCTEN
['eitzenoOepra.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CHEKTPOMETD,
doToaneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTo3dQdeKT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMuUKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAITPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas Mojeilb aroMa
Pezepdopaa.

[Toctynarsl bopa. M3nydyenue u norornieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CieKTp ypOBHEN 3HEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosiHHoi Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. DNEKTPOHHBIMH M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnana. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHUs. BiusHuEe paanoakTHBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jledext macceol siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOrO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUS
AIEPHOU IHEPIETUKHU.

Mertozap! perucTpanvy U UCCIEIOBAHUS HIEMEHTAPHBIX YACTHII.

OyHIaMEHTAbHBIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HBI W JICOTOHHI.
[IpencraBnenune o CrangaptHor Mmonenu. KBapk-riatooHHas MOAENb aapOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIUsl.

EnuHcTBO puznueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKNE MIPOLIECCHI: TO3UMETP, KaMepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue normioiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPHUZUKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEeHMMOCTb 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMUYECKUX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuynast akTUBHOCTb. MlcTounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CcrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabonrooenus.

HaGmronenus: 3BE31HOT0 HEOAa HEBOOPYXKEHHBIM TJIa30M C HMCMOJb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3uyecKuil MPAKTUKYM.

Crioco6b1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pasfenax «YUEeHHUECKUH  DKCIICPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O0o0marouiee MOBTOPEHUE.



O0o001IeHne 1 cucTeMaTU3alusl CoAepkKaHUs pa3AesioB Kypca «MexaHuKay,
«MounekynspHas GU3nKa U TEpPMOJUHAMUKA, « IEKTPOAUHAMUKAy, «Konebanus u
BOJIHBDY, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AEsITENIbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKHU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
duznyeckoit Teopun, posb GU3NYECKON Teopuu B (HOPMUPOBAHUU MPEACTABICHUN
0 (pusmueckor KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMOJIOTMH, XMMHHU, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHBIH (akT, runoresa, (pusmyeckas BEIUUYHMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBast J1adOPATOPHSL.

Mamemamuka: pEWICHUE CHUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpHl M HMX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTApHBIX (QyHKUMU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHne MIOAau TIOCKUX (GUryp u oobeéMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOW HPUPOJAE, OSKOJOTWYECKHE PUCKHM TPH IMPOU3BOJCTBE
ANEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeW  cpensbl,
yIbTPa3BYyKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTAINTNYECKON PEIIETKH, CIIEKTPaIbHBIN aHAU3.

T'eozpaghua: wmarHuTHple mMOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
boToChEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTATENb SIKOOM, reHepaTtop MepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHasl OaTtapes, CyTHUKOBBIE
NPUEMHUKH, IEpHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOMINXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHON ESITENbHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKTAHCKOM MO3UIIUN 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapHOUW U BOJIOHTEPCKOM ESITENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKON rpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAYy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IUYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oyayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UIECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIbHOCTh MHANBUIYATbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBnle Jjornueckue 1eiicTBUA:

CaMOCTOATENBHO  (pOopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M IIPOTMBOPEYMS B PacCMaTpUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSIM, OLIEHUBATh PUCKU MOCIEACTBUM €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnlie ucciiegoBarejnLCcKue 1eHCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMH TIOHATHUSIMUA U METOJAMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
COJIepKaHusl, MPUMEHEHHIO Pa3INYHBIX METOI0B MTO3HAHUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHNE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIaJIETh HaBBIKAaMU MOJIydeHUS HHPOopMau GU3NIECKOT0 COACPIKAHUS U3
WCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh ITOHUCK,
aHajgu3, CUCTEMaTH3alMI0 W HMHTEPHpETauio HHPOpMAIMU pa3TUUYHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIcHHEeM TPEeOOBAaHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax c
y4€TOM Ha3HaueHus HHGOpPMAIlUM W 1IEJEBOW ayJAUTOpUM, BBIOUpas
ONTUMAJILHYIO (POpMY MIPECTABIICHUS U BU3yaJIU3alIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM MU BO BHEYPOYHOH
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BbIOMpATh TEMATHUKy U METOJABI COBMECTHBIX JACHCTBHIA C yu€TOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 YICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTH)KCHHUIO: COCTABJIATH IIIAH
JEUCTBUM, pacIpelessiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKAOIO0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYILIECTBIIATH TO3HABATENBHYIO AESTEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAKTUYECKOHW pabOThl ¢ YUYETOM HMEIOLIUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUI;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JAaBaTb OLICHKY HOBBIM CHUTYallUsAM, BHOCUTL KOPPCKTUBLI B ACATCIILHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIIQJIETh HaBbIKAMU TIO3HABATEJILHOM pediieKCuM Kak OCO3HaHUS
COBEPILIAEMBIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

e HCIIOJH30BATh MPUEMBI peDICKCHH JIJISI OIICHKU CUTYaIluH, BEIOOpPA BEPHOTO
pEIICHMS,;

e yMETh OLICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKECHMUIO;

e TMPUHUMATH MOTHUBBI M apryMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeSATETLHOCTH;

e TPUHUMATH ce0s1, TOHNMAs CBOM HEOCTATKHA U JJOCTOWHCTBA,

e TMPUHUMATh MOTHUBBI M apPTyMEHTHl APYTUX IPH aHAIMU3E PE3yJIbTAaTOB
NEeSATEeTbHOCTH;

e TPU3HABATH CBOE MPABO W MPABO JIPYTUX HA OITHOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buszuke I ypOBHA CpeaHero ooOmero oOpa3oBaHUA Yy OO0YyYarolmuxcs

COBEPIIECHCTBYETCS AMOLUOHAIIbHBIN UHTEJUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCThH aJaNnTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHUE K JOCTHKEHUIO 1IEeTTH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE J€UCTBOBATh, UCXOIS U3
CBOHMX BO3MOXKHOCTEIH;

e DOMIIATHM, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, MPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity o0yuenusi B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:



NOHUMAaTh POJb (GU3UKK B  SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
NPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU ¥ TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3MUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEIeH (U3UIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANTbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHHE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yrIpyras jaedopmalus, aOCOJIOTHO YIPYyroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIAKOCTM U TBEPIOIO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SBJICHUS,
WCIIOJIB3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumes 1jis CKOPOCTH M TEepeMEIIeHUs,
3akOoHbl HplOTOHA, TpUHIMI ~ OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKON
SHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), IMPU OTOM HCIOJIB30BATh
MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
(bu3MUecKuX 3aKOHOB: MpeoOpa3oBaHuil ['anumnes, BTOPOro U TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS! MMITYJIbCa U MEXAHUYECKOH
DHEPIrUHU, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAM3UPOBATh M OOBSICHATH TETJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOAMHAMUKU (CBS3b JABJEHUS WJEaJbHOIO Ta3za CcoO CpeaHen
KUHETUYECKOU HDHEPrUEer TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
SHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS UACATBHOIO
raza C KOHUEHTpAlME MOJEKYJl M €ro TeMIepaTypoul, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIIOIb30BaTh



MaTEeMaTHYeCKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3IEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUSA, HCIHOJb3Ys BEJIWYUHBIL:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS SHEPT U1, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIAa YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPIHs
B3aMMOZEHCTBUS Tena ¢ 3eMiIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopManuy Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€AJbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENIbHAS BIIAXKHOCTh
Bo3nyxa, KIIJl maeasbHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsja WM 3apsHKEHHOTO 1Iapa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAS
CWJIa, CWJIa TOKA, HANPSXKEHWE, MOUTHOCTh TOKA, JJIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHUWE  ydacTKa  LEeNu ¢
NIOCJIEIOBATEIBHBIM U MAPAJUIEIIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTO MOJIsl KOHAEHCATOpa,;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
MEXaHUYECKOE JIBKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTD
TEIJIoNepeaum, IEKTpU3aLUs Tel, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEpPEHU, JelaTb  BBIBOABI IO  Pe3yJbTaram
UCCJIEI0BAHNUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0ro1aTh MpaBuiia 6€30MacHOro TPyAa MpU MPOBEACHUN UCCIICOBAHNIN B
pamMKax  y4yeOHOro  OKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3a/JaHHOU
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
IPUMEHATH POPMYJIbL, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPHUM IPU MCIOJB30BAHUM MAaTEMaTHYECKUX METOJOB pEIIEHUs 3ajaad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pelaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyloulue MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3lesoB Kypca (PU3UKHU, a TAaKXKe MHTETpalii 3HAHUM U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB pabOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIB30BAHUH, @ TAKXKE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSTh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUe PU3NYECKOTO
COJIEp)KaHUsI C KCHOJb30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HMCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE



TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MUHTEPIIPETALUN
uHpOpMallMM, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIIOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PA3JIMYHbIX COLIMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXXIOIro U3
YYaCTHHKOB T'PYMIIbI B pEHIEHUE PacCMATPUBAEMON TPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaymnieil mpohecCuoHanbHOW AESTENbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIC PE3yJIbTAThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

HNOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOH, COLIaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUYEHUE OINUCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEIACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;
pa3ianyaTh yCI0BUS MIPUMEHUMOCTH MoJiesiel (PU3NUeCKHX Tel U MPOIIECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHUYECKUE KOJIEOaHUs, MaTeMaTHYECKUN MAsTHUK, WACaTIbHbIN
NPY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIel aToMa, aTOMHOTO siJjpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHELMAIBHOM ~ TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs



AIEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUS CUJTbI TOKA, MOCTYJIAThI CIIEIUATIbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  UIs
doTordekra, mepBIit 1 BTOPOI MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3apsA0BOrO0 H
MacCOBOTO YKCEJ U SHEPTUU B SIICPHBIX PEAKIUSIX, 3aKOH PATUOAKTUBHOTO
pacmana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaNpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuja AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MOKOSI CBOOO/THOM YaCTHUIIbI, SHEPTUSI U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUMA:
AJIEKTPOMArHUTHASL UHIYKIIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6era-pacnaisl saep,
raMMa-u3JiaydeHue saep, GU3n4ecKue MPUHIIUIBI CIEKTPATbHOTO aHAJIN3a U
paboThI N1azepa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJTaKTUUYECKOU
cpeje; ABHMKEHUsI HEOSCHBIX TeJl, IBOIOLUHM 3BE31] U BCelleHHOI;
MPOBOJUTH HCCIIECIOBAHNE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleJlaTh  BBIBOJABI IO  pe3yjbTaTaM
UCCIICIOBAHUS;



IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| W3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl M J€laTh BBIBOJ O CTaTyce IPEIOKEHHOU
TUIIOTE3B;

ONMCBHIBATh METO/IbI NIOJIyYEHUsI HAYYHBIX ACTPOHOMHUYECKUX 3HAHWM;
co0I01aTh TpaBmiia 0€30MacHOrO TPYy/Aa IPU MPOBEACHUH UCCIICIOBAaHUI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIE0BATEIBCKONM M IIPOCKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(u3MYEeCcKOl MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJOBUS BBIOMPATH
¢usznyeckue MOJENH, OTBEYarolue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HCIIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB PpELICHHs 3ajad,
IIPOBOJAUTH PACUETHI HA OCHOBAHUM MUMEIOIIMXCS JAHHBIX, AHAIU3UPOBATH
pE3yIBTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YUYETOM MOJYYEHHBIX
pE3yJIbTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHHUsI 3HAHUW U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOIO LMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C ONOPOW HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOThI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOM M MPOU3BOICTBEHHOU
NeSATEIbHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMHU NpPOLECcCaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOTO
0OIIIeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHGOpMaLME (PU3NUECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTU, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TNEpepadOTKH M MpEeAbsBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHbOpMaIlMK, TOJYUYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

IPOSIBIISIT OpraHu3alMOHHBIE U NI03HABaTEJIbHbIE yMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATEIbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PacCMATPUBAEMON TPOOIIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayiien npodhecCHOHAIBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOJIBI 6 bubmmorexa [OK
' i A e https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTHIa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea 3 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 hitps-//m.cdsoo.ru/f 1666847
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TennoBbie MalIHbI

15 1

20 1

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 Onextpieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
bu6mmoreka [JOK
1 o i 1 1
3 VISHACCICHI TIPaKTHION 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuoreka [JOK
1.1 M 14
ArHUTHOE Tiore https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edso0.1u/39859ef
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKHE KoNeOanis 0 https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.eds00.ru/39859f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢f1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHyCKyIAp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1M aToMa https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO S/Ipa U AJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859ef1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 usiHIeckiit MpaKTHiyM 16 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [HOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro mo pazaeny 15
bubmuorexa [JOK
P 1
EICPBHOC BPEN 0 https://m.edsoo.ru/39859€f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| ®dusnka — pyHAaMeHTaIbHas HayKa O | bubnnorexa [HOK
PUpPOJIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce
P P P bubmuorexa [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/34c49931
SKCIIEPUMEHT B (pu3mKe
4 Crioco0b1 n3MepeHus (PU3NIECKUX | bubnnorexka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo GU3NKU B (POPMUPOBAHUHT
6 COB qu;HHOffl Ha(b }11)01?1 IIZa TUHBI 1 bubmorexa HOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanunueckoe apuxenue. Cucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK

MEXAHUYCCKOT'O ABUKXCHUA. HpﬂMafI u
oOpaTHas 3a/1au MEXaHUKH

https://m.edsoo.ru/e9a52{02




Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCU KOOPJMHAT.

bu6mmoreka [JOK

8 Tpaekropus. [lepemenienue.

P P peMett https://m.edsoo.ru/30a108a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpAHHAT
PaBHOMEpHOE NpsAMOJIMHEITHOE

9 neuxkenne. ['padudeckoe onrcanue bubnnoreka [HOK
PABHOMEPHOT'O IIPSIMOJIMHEWUHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHui u bubnnoreka [JOK
ckopoctel. Pemenue 3amgau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnuorexa [JOK
[IpsmonuHeiHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

. bubnuotexa [JOK
12 MIPSIMOJTMHEHHOTO IBUKEHUS C
https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOTHOTO TaJICHUs. 3aBUCUMOCTh bubnuorexa [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBrokenue Tena, OpOIIEHHOTO MO/ bubnmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe ABUXKEHUE.

JIBU>KEHHUE IO OKPYKHOCTH. YTJI0Bast
. bubnmoreka [JOK
15 U JIUHENHas ckopocts. [lepuon u

yactoTa. L{leHTpocTpemMurtensHoe n
MIOJIHOE YCKOPEHHE

https://m.edsoo0.ru/33196fbe




KonTponbhas pabota no teme

bu6mmoreka [IOK

16
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBriif 3akoH HproTOHA.

17 WHeprimanbHbIe CUCTEMBI OTCUETA. bubnmoreka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewunepuuanbHbIe CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAs CHJIA. bubnmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 B3aunmoneiicteue ten. Tperuil 3aKk0H bubnnoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
[TpuHIUIT CyNIePITO3UITUHN CHUL.

20 P:I_HGHI/Ie 3£qua MIPUMEHEHUE bubmorexa HOK

A p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTCHUS.
21 DKBUBAJICHTHOCTh TPaBUTAIIMOHHON U bubmorexa HOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cuia TSKeCTH U yCKOpeHHe bubnuotexa [JOK
CBOOOIHOTO TaJICHUS https://m.eds00.1ru/22757f26
JIBroKeHrne HeOECHBIX Te U MX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
TEna https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUsbl cui

P PHp Bu6mmorexa IJOK
TpeHus. JIBuxeHue B KUIAKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ y4éTOM CHJIBI CONIPOTHUBIICHHSI
cpensl

https://m.edso00.ru/2cb29676




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1nevo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBecHs
bubmuorexa [JOK
30 Pemterre sazat https://m.edsoo.ru/dc1caac0
31 KonTponbhas padota no teme bubnuoreka [IOK
"Munamuka. CtaTka TBEpI0TO Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTepUaJIbHbBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBM>)KEHUH LIEHTPA
Mmacc
HMiynibe CUIIBI M U3MEHEHHE
33 HMITyJIbCA TeJa. 3aKOH COXPAHEHUs bubmmorexa LOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTuBHOE NBUXKEHME
MoMeHT uMITysibca MaTepUATBHON
34 To4ku. [Ipencrasienue o coxpaHeHuu bubnnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [IOK

35 Pemrenue 3amau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMELLECHHH. bubnunoreka [JOK
I'padmyeckoe npencraBaeHne padOTHI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTD CUJIBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUU KMHETHYECKOU SHEPT U bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHunanbHbIe U HEMOTEHIMAILHBIE
bubmuorexa [JOK
38 cuibl. [loreHuuanbHas sHEprusi.
https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tpetbs kKocMuueckasi ckopocTb. CBs3b
paboThl HEMOTEHUIUATBHBIX CUJI C
39 M3MEHEHUEM MEXaHUYECKON IHEPTUn bubmmorexa [OK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 Y EIZI];GHI/IC BeYIE) }JI'IrJ'II/I JUTS UJeallbHOM bubmorexa HOK
P Py https://m.edsoo.ru/f30f43b6
KUIKOCTU
41 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBinenuii 0 npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUSI bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U
bu6mmoreka [JOK
43 TBEPJbIX TeJ. XapaKTep IBUKEHUS U

B3aMMOJIEVCTBUS YaCTHI] BEIIECTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonuuectBo BemiectBa. [TocTosinHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
Ilxana Ienbcus https://m.edso0.ru/0070d493
bubmuorexa [JOK
46 Pewerne sanas https://m.edsoo.ru/1531abas
47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI bubmmorexa LHOK
https://m.edsoo.ru/1deb2367
43 YpaBHenue MeHieneena- bu6mmoreka [IOK
Knanetipona. Pemienue 3amau https://m.edsoo.ru/8d12c¢328
49 AOcomtoTHas TemrepaTtypa. 3aKoH bubnuorexa [JOK
JanbpToHa https://m.edsoo.ru/14e02d 1f
50 H3omnporiecchl B UA€amIbHOM rase ¢ bubnnoreka [JOK
MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/IEOE)]Z)OHGCCOBZ EISOTepMa, M30X0pa, bubmmorexa [OK
https://m.edsoo.ru/1344327b
nzobapa
bu6mmorexa [IOK
52 Ocuosnoe ypasrenue MKT https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
>3 Pemenne sanas https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHO TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KNHETUYECKOHN 3HEepruen https://m.edsoo.ru/c38af875

IMOCTYNATEIbHOTO TEIIIOBOTO
JIBIOKEHUS €€ 9aCTHIl




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
sgaHui 1mo teme "Ocuossl MKT" https://m.edsoo.ru/09d12£d8
56 KonTponbhas pabota no teme bubnmoreka [JOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBui 1uist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE
57 napametpsl. [lapameTrpsr T/l cucteMsl bubmorexa [JOK
PAMETPHL. 1apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHME 3HAYCHUS BEJTUYMH,
OIMCHIBAIOINNX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcanus T/] bubnmorexa LHOK
p p https://m.edsoo.ru/8ec51210
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens uaeanbHOro raza B
59 TEPMOIUHAMUKE. Y CIIOBUS bubmorexa LHOK
p Tl https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
VYpaBaenue MenaeneeBa-Knanelipona
60 U BRIpaXKEHUE IS BHYTPEHHEHN bubnmorexa [IOK
P A yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
Bripaxkenue nst BHyTpeHHEH SHEpruu
61 0JIHOATOMHOTO UACAJIbHOTO ra3a. bubnmoreka [JOK
KBasucrarnueckne n HeCTaTHUECKIE https://m.edsoo.ru/ac5cacl5
TIPOTIECCHI
DnemeHTapHas paboTa B
& TepMoAnHamMuke. Beruncienue bubmuorexa [JOK

paboTsI 1o rpaduky nporecca Ha pV-
ararpaMmme

https://m.edsoo.ru/741d5738




Tennonepenayda kak crocod

bu6mmoreka [IOK

63 M3MCHEHIIA BHYTpeRticit osneprii 1)1 https://m.edso0.ru/3d734561
cHCTeMBbI 0€3 COBEpIICHUs pabOTHI

64 KonBek1usi, TEII0MpoBOIHOCTb, bubmuorexa [JOK
HA3IIyYECHHUE https://m.edsoo.ru/157b54cd
KommmuectBo Tennotel. TemioéMKOCTh

65 Tena. YaenbHas U MOJIsipHast bubnmoreka [JOK
TEIJIOEMKOCTH BelllecTBa. Y AeIbHas https://m.edsoo.ru/7ba67355
TEIIOTa CrOPaHuUs TOTLTUBA

66 Pacuér konmuecTBa TEMIOTHI IPU bubnnoreka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e

67 [TonsTre 06 anrabaTHOM Mpolecce. bubmuorexa [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTel u paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN bubnmorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [JOK
npoueccoB. HeobpaTumocTts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB

70 [IpuHIMIBI AEHCTBUS TEIIOBBIX bubnuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumanbHoe 3HaueHue KITJI. Iuxn bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9

bubmuorexa [JOK
2 Pemenne sanay https://m.edsoo.ru/b3efal8b
73 DKOJIOTMYECKHE aCIEKThI bubnnorexka [JOK

HCIIOJB30BaHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7




nsurareneil. TernoBoe 3arpsi3HEHNE
OKpY>Karollen cpeibl

74 Pemrenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/c8c70432
O0001IeHrEe U cCUCTEMaTU3 AU
75 3gaHui o teMe "TepMoauHaMuKa Bubmorexa ITOK
P ' https://m.edsoo.ru/28d62b3f
TerutoBeIe MaITHEL
KonTponbhas padota no teme
76 "TepmoauHaMuka. TenioBrie bubmmorexa LHOK
p | ’ https://m.edsoo.ru/1b6e26c5
MAaIlIMHbI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucmapenue u xunenue. Y genpHas bubmaorexa LIOK
p ) https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Hacrplennpie 1 HeHACKHIIIEHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTHY U JAaBJIEHUS HACBIII[EHHOTO
73 rapa oT TeMIeparypbl, UX bubnnoreka [JOK
HE3aBUCUMOCTEL OT 00BEMaA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJIEHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmorexa [IOK
OTHOCHUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3agau
s hitps://m.edsoo.ru/18¢95ff3
TBépnoe Teno. Kpucrammueckue u
bu6mmorexa [IOK
81 amopdHbIe TeTa. AHU3OTPOIIHS

CBOMCTB KPHCTAJUIOB

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




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps://m.edsoo.ru/6ee91e0f
Cybnumarust
Jebopmaruu TBEPAOTO TETA.

23 Pactsokenne u cxxarue. Casur. bubmuorexa [JOK
Moayns FOunra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TemnnoBoe pacMpeHue KUJIKOCTEN U

84 TBEPABIX T€JI. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI YacTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [IpeoOpa3oBanue sHEprUn B (Ha30BBIX bubnnorexa [HOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6mmoreka [IOK

86 VYpaBHeHUE TEIJIOBOTO OanaHca hitps://m.cdsoo.rw/abl 5211

bu6mmoreka [IOK

87 Pemteriuc sazas https://m_edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTSKEHNUE.

28 Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK
I10J1 UCKPUBJIEHHOW IMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyna Jlammaca
O06001IeHNe U CUCTEMATU3AIIHS

29 3HaHUi 1o TeMme "ArperaTHble bubnuorexa [JOK
COCTOSIHUS BeliecTBa. Pa3oBbie https://m.edsoo.ru/0b52575¢
nepexopl”

Kontponbnas paboTa mo teme
" bubnuoreka [IOK
90 ArperaTHbie COCTOSIHUSI BEIIECTBA.

dazoBble nepexobl"”

https://m.edsoo.ru/7dc2a739




DneKTpu3anys Tei U e€ IpOosBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

bu6mmoreka [JOK

91 JJIEK €CKHX 3apsJioB.
AICKIPHHACCIHX 3apAN0B https://m.edsoo.ru/1aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUS bubnmnorexa [IOK
PAL. p https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe nose. Ero nelictue bubnnoreka [JOK
Ha JJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubnmorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTeHnuaabHOCTD
97 AIIEKTPOCTATHYECKOTO MOJIs. Pa3HOCTE bubnnorexa LIOK
p ) https://m.edsoo.ru/80021447
MTOTEHITMAJIOB M HAMPSDKEHNE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
T10JI4

https://m.edsoo.ru/af5ta389




CBs3p HaHpH}KéHHOCTI/I II0JIA 1

99 A3HOCTH MOTEHIUAJIOB JIJIS bubmorexa HOK
P HHAToB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [TpuHIUIT CynepIo3uITI bubnmoreka [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
101 Pemrenue 3amau buGnnorexa LIOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tome bubnuorexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
N bubmuorexa [JOK
103 00béMy mapa. [lone paBHOMEpHO
. . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubnnoreka [JOK
DJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
" bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bu6mmoreka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbsHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa bubmorexa HOK
PHTESap % P https:/m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pemrenue 3agau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cucTeMaTH3aIus
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe bubmmorexa [TOK
) R https://m.edsoo.ru/5752603f
noJie
114 KontponbHas paboTa mo teme bubnnoreka [JOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
115 YcioBus CylecTBOBaHUSA bubmorexa LHOK
T https://m.edso0.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
2J1C https://m.edsoo.ru/0839a115
117 3akoH OMa 1J1 ydacTKa LEnu. bubnuoreka [IOK
DNeKTpUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYECHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuotexa [JOK
Pemenue 3anau https://m.edso0o.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
120 CMEIIaHHOE COEJTNHEHNE bubmmorexa [TOK
A https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnmnoreka [JOK
121 anekTpudeckux nenei. Ilpasmna

Kupxroga

https://m.edsoo.ru/1794cf37




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/388 1b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢
bu6mmoreka [JOK
124 P
CHICHHE a1t https://m.eds00.ru/676 1bfOf
MOIIHOCTD JEKTPUIECKOTO TOKA.
125 TermioBas MOIITHOCTD, BEIAEIsIEMAas Ha bubnnorexa LIOK
B » BRI https://m.eds00.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEEe COIPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
AJIEKTPUYECKOMN LIETTH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
129 P
CHiCHHe sanat https://m.cds00.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
3 OPOTKOE 3aMBIiatiie https://m.edsoo0.ru/5465632
132 Konznencarop B 1ienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cefO
134 Pemenne 3anay mo teme bu6mmorexa [IOK

"ITocTOSIHHBIN 1eKTpUYECKUI TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agau mo teme bubmuorexa [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o0061IeHre U cuCTeMaTH3aIus
137 3HaHuit no reme "llocTossHHBIN bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonTponbhas padota no teme bubnuoreka [IOK
"TloCcTOSIHHBIN 31EKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoBOAUMOCTD
139 aSJ'II/III:HLIX BE e(f)TB DIIEKTPUUYECKUI bubmorexa LHOK
p B ' p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOANMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acIyiaBax 3JeKTPOJUTOB. 3aKOHBI bubmorexa LHOK
P P ' hitps://m.edsoo.ru/4b423491
®dapanes 11 SJIEKTPOIN3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92£76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymubie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHI TOK B bubnnoreka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 [TonynpoBOTHUKOBEIE TPUOOPHI
yip 8 P p https://m.edsoo0.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU TOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIIBHBIX

https://m.edsoo.ru/5643ea56




npuOopoB" win "3HAKOMCTBO C

g poBoii 1aboparopueii no Gpusmke.
[Tpumepsr u3meperns HU3nIecKux
BEJIMYMH MTPU TOMOILN
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHure HepaBHOMEPHOTO
JIBUKEHUS C LIEJIbIO ONPEIETICHUS
MI'HOBEHHOH cKOpocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU TPHU
PaBHOYCKOPEHHOM JIBHKEHUN"

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

bubmuorexa [JOK
https://m.edsoo.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yueHne NBUKEHHUS Tela 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" WIIH
"HccnenoBadnne 3aBUCHMOCTH
nepro/ia o0palieHuss KOHHYeCKOro
MasiTHUKA OT €ro napamerpos”

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

150

@u3NYECKU IPAKTUKYM IO TEME
"M3mepeHune paBHOCHCTBYIOLIEH

bu6mmnoreka [JOK
https://m.edsoo.ru/0b34db84




CHWJIBI TIPH IBMOKEHUU OpycCKa 1o
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasle, OT X
nepopmarun” win "HM3ydenue
JIBUKCHHS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
0J10K"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue koahdumenTa TpeHus
10 BEJINYMHE YTIIOBOTO
koapdunmenta 3apucumoctu Frp(N)"
nnu "HccaenoBanue OBUKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIeHTOM
Tpenus" win "M3yueHnue nBUKeHUs
rpy3a Ha Bally C TPEHHEM"

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciIoBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
Bpamenus" win "KoHnctpynupoBanue
KPOHUITENHOB U pacy€T CUII
ynpyroctu" win "M3yuenue

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

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7




154

155

156

yCTOMUMBOCTH TBEPAOIO TeENa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUSI
HMITyJIbCA TEJIAa C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojiericTBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Temna 1o
TOPMO3HOMY ITyTH"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3y4eHne n30TepMUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" nnu "M3ydyenue
M30XOPHOTO TIporiecca’ uiun
"N3yuenue nzobapuoro mpoiecca
nmu "IIpoBepka ypaBHEeHUs
COCTOSIHHS"

Pu3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue ynenbHOl
TemroéMKocTi" wim "Uccinenosanue
MpoIecca OCTHIBAHUS BEMIECTBA" UITN
"HccnenoBanne agnadaTHOro
npouecca” unu "HU3ydenne

bubmuorexa [JOK
https://m.edsoo.ru/856fb28e

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

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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158

B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HCTIapeHUs KUJIKOCTER" i
"N3mepenue yaenbHON TEeMI0ThI
raBieHus Japaa" uin "Usyuenue
CBOMCTB HAaCBIILIEHHBIX AapOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". Mamepenue
Kod(purmeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3ITYYEHHUs CBETOAnoAa" UiIn
"N3y4eHne MpoTeKaHus TOKa B LIETIH,
coJiepKalie KoHaeHcaTop" uiu
"Pacnipenenenue pazHocTu
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

Pu3nYeCcKuil IPAKTUKYM IO TEME
"HccnenqoBanue CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"U3mepeHue yaenpHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98




"UccaenqoBaHue 3aBUCUMOCTU CHIIEI
TOKA OT HAIPSHKCHUS J1JIs1 JIaMITbI
HaKaJIuBaHusA"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoausa" uim
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" unn "HccienoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJIBT-aMIIEPHOU
XapaKTePUCTUKHU Auoaa"
PeszepBubiil ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubnnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PeszepBubIil ypok. O6001ICHIE 1
162 CI/ICleMaTmZEHﬂ 3HAHUU 10 TEME bubnmorexa [IOK
" " https://m.edsoo.ru/3149956b
Jnnamuka
PeszepBHbIil ypok. O6001ICHHE 1
163 CI/ICleMaTmZEHﬂ 3HAHUU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBubIil ypok. O6001IeHHE T
164 CI/ICTEMaTI/ISZI_II)I/ISI 3HAHUU 0 TEME bubmmorera [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHEHUS! B MEXaHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
166 PesepBHblil ypok. O6006111eHIE 1 bubnuorexa [IOK

cucremMarTrusanuia 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77cl




"Tepmonunamuka. TernnoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME | bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBble Iepexo bl
PesepBubiil ypok. O000IIEHIE U

P P bu6mmoreka [IOK

168 cUCcTEMaTH3allMs 3HAHUI IO TEME 1
H https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

169 cucTeEMAaTH3allis 3HAHUI 10 TEME 1
https://m.edsoo.ru/3cae6dal

"TloCTOSIHHBIN 31EKTpUYECKUIM TOK"

Pese it ypok. O6001eH1e
PBHBIH YPOK HICHHE U bubmnorexa LIOK

170 CHUCTEMATHU3a 3HAHHUH 110 TEME 1
VCTEMATHIAI SHARIH TIO TeM https://m.edsoo.ru/cc7681d4

"TokH B pa3Nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue

n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE

padoThI padoThI
pecypcsl
B3anmoneiicTBre NOCTOSTHHBIX
1 MAarHuTOB ¥ IPOBOAHUKOB C TOKOM 1 bubmorexa LHOK
POBOA ' https://m.eds0o.ru/487a8593

MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

’ [TpunIMI cynepno3uiuu | bubnnoreka [JOK
MAarHUTHBIX 1oJjel. JInnun https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH

3 MarunuTtHoe 1oJ€ MPOBOJHUKA C | bubnnoreka [JOK
ToKOM. OmBIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

5 Pemenue 3anau 1

g https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. | bubnnoreka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOAyIb. JIBIOKEHHE 3apsKEeHHON 1 bubmuoreka [IOK
YacTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie

bubmuorexa [JOK
8 Pemenne 3anau 1
A https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

? Pabora cunet Jloperiuia https://m.edsoo.ru/d5 18bedb
bubmuoreka [JOK
10 Petrictiite safa https://m.edso0.ru/93617bd9
MarnuTtHoe 10Je B BEIIECTBE.
11 deppoMarHeTuKu naH:l u bubmorexa [IOK
PP > ap https:/m.edsoo.ru/30f9608
JTMaMarHeTHKH
OcHOBHbBIC CBOMCTBA
12 b n bubmuorexa [JOK
CPPOMATHETHIOB. LIPHMCHCHHE https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubmuoreka [JOK
"MaruuTHoe 1oJje" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruuTHoe 1oJje" https://m.edsoo.ru/41c4ae8a
SIBneHue 3MeKTPOMarHuTHOM
15 i HOTE())K BEKTOpa bubmorexa [TOK
MY N p https://m.edsoo.ru/b3efalc1
MarHUTHON WHTYKITUU
bu6mmoreka [JOK
16 OAC nanyimn https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnnoreka [JOK
QPapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe a51eKkTpru4ecKoe moie. bubnnoreka [JOK
Toxu ®dyko https://m.edsoo.ru/15abe140
19 OJIC MHOYKIIMY B IBUKYIIIUXCS bubnuorexa [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235cc02
bubmuorexa [JOK
20 Pemenne 3amaq 1

https://m.edsoo.ru/4dfda618




bu6mmoreka [IOK

21 IIpaBuiio Jlenna
p H https://m.edsoo.ru/bbc22726
WNanyktuBHocTs. Karymka
22 WH yKTI/IBHOCTI/I B eIZIIjIH bubmorexa [TOK
YK H https://m.edsoo.ru/621eae9d
IIOCTOSHHOT'O TOKa
3 SBnenne camounnaykuuu. 3J1C bubnunoreka [JOK
CaMOUHIYKUHUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJISI KaTYIIKU bubnuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE MOJIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenue 3ana
HHICHHE St https:/m.eds00.ru/88f69d2b
O06001IeHNEe U CUCTEMATU3AIIHS
. bubnuorexa [JOK
26 3HAHWH 110 TEME
" " https://m.edsoo.ru/76484025
DNeKTpoAMHAMUKA
7 KonTponbhas pabota no teme bubnuoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
KunemaTtnueckoe 1 THHAMHYECKOE
29 OIUCAHKE KOJIeOaTEIbHBIX bubmorexa [JOK
. https://m.edsoo.ru/87ce9498
JIBHOKCHUM
DHepreTuveckoe onucanne. BeiBos
JAHAMHYECKOTO OITHUCAHUS
. bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIeOaHUHU U3 UX

OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

https://m.edso0o0.ru/e3¢99692




bu6mmoreka [IOK

31 A a asza KoJjieoanuii
R frebar https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
Ilepuon MabIx cCBOOOIHBIX
32 KOJf€63.HI/Iﬁ MaTeMaTHIECKOTO Bubmorexa ITOK
https://m.edsoo.ru/e0399319
MasTHUKA. [leproa cBoOOTHBIX
KoJIeOaHUH PYKUHHOTO MasiTHUKA
3aryxaroiue KoiaeOanusl.
33 BHZX €HHBIE KOJIeOaHus Bubmorexa ITOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bubmuorexa [JOK
34 A §)
BTOKOJICOaHIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Permrenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I:Ib BpM 3BIKAJIHBIX bubmaorexa [JOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O000I11IeHIE U CUCTEMATHU3ALIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmorexa LHOK
N https://m.edsoo.ru/eb84182f
KoJe0aHus
13 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuotexa [JOK
KonebaTenpHbI KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCaTOopa C bubmuoreka [IOK
39 o
aMIUIMTYIOU CHJIBI TOKA B https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnmnoreka [JOK

UJeaTbHOM KOJIe0ATeTbHOM KOHTYpE

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAardiuTHBIC

bu6mmoreka [IOK

41 KoJjieOanus. B KT €
JICOARITL. DRIHYIRACHHDT https://m.edsoo.ru/5e668619
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
42 KOHJICHCATOD B LICOHU IIEPEMEHHOTO Bubmaorexa ITOK
A PEI p htps://m.eds00.ru/84836152
TOKa
143 Karymka HHIyKTUBHOCTH B €U bubmumorexa [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKON 1Ienu bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUTATYIHOE U IEUCTBVIOIIEE Bubmorexa ITOK
ya a yrom https://m.edsoo.ru/lcac6céc
3HAQYEHHME CUJIbI TOKA W HAIPSHKEHUS
46 Pe3onanc B 3IEKTPUUECKOHN IIETTH bubnnorexa LIOK
p H https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 Pemnrenue 3ana
tenm s https://m.edsoo.ru/al 6836a4
WneanbHeblif Tpanchopmatop.
43 IIponsBoacTBo, nepenava u bubnuoreka [IOK
oTpeOIeHNE AIEKTPHUIESCKON https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJCTBE DIEKTPOIHEPTUU.
49 Kp JIBTYpa I/ICHOJ‘IB30§aHI/I}Ip bubnnorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
SKU3HU
Bubnuoreka IIOK
50 Pemenue 3amay 1

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemenue 3ana
HHCHHe Sanad https://m.edsoo.ru/7cab59f8
O06o001IeHre U cHCTeMaTH3aIus
52 3HAHUH 10 TEME bubmorexa HOK
https://m.edsoo.ru/401024a9
"DneKTpOMarHUTHBIE KOoJieOaHus "
MexaHn4ecKue BOJIHBI.
bu6mmoreka [IOK
53 XapakTepUCTUKA MEXAHUYECKHUX
https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBolicTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3ByK. X
BYK. AapaKTCPUCTHKU 3BYKa https://m.edsoo.ru/138b6f09
56 NndpazByk u ynprpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edso00.ru/7380038f
bu6mmoreka [JOK
57 P
CHICHHE 3a1aq https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuotexa [JOK
N3nydyenue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5db1
59 DHeprust MEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 IIpuMeHeHnE AIEKTPOMarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be 19
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeleBuaeHusd. Pagromokamnus. bubmuorexa [JOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>Karolleu cpeibl

https://m.edso00.ru/9f96f1{8




2 KontponbHas paboTa mo teme bubnunoreka [JOK
"Konebanus u BoiaHbI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnmoreka [JOK
pacrpocTpaHeHUus CBETA https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha npuMEHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaino. Chepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEIBHBIN MMOKa3aTesb
bubmuoreka [JOK
66 npenomieHus. [lonHoe BHyTpeHHEee
. https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yroiu
MOJTHOTO BHYTPEHHETO OTPAKEHUSI
Pemrenue 3a1au Ha npuMeHeHUE
67 3aKOHOB OT a)KeHI/I}III)/I MIPEIOMIICHUS bubmmorexa [OK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
68 cBeTa. CIOXKHBIN cocTaB 6€1oro bubmmorexa [OK
' https://m.edsoo.ru/d8e1c3be
cBerta. [lBer
69 JIunzpl. ®OKYCHOE PACCTOSIHHUE U bubnnoreka [JOK
OITHYECKas CUJIa JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHU B TUH3aX bubnmoreka [JOK
U UX CHCTEMAaXx. Y BEJIMUYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubnuotexa [JOK
71 M300paXKEHU, TTOTy4aeMBbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09




bu6mmoreka [IOK

72 I
143 Kaic orrtiHecKat cuctema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensl
73 i} I/IMGHI/IMOJ(:Z[TI/I re(I))MI[e HYECKOU bubmnorera [IOK
p P https://m.edsoo.ru/cd174a10
OIITUKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnunoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75
Jlucniepeus cera https://m.edsoo.ru/lelb6ccbe
bubmuorexa [JOK
76 u
HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTtHble HICTOUHUKH. Y CIIOBUS
77 HAOIIOICHUSI MAKCUMYMOB U bubnnorexa LIOK
A yM https://m.edsoo.ru/c6416d48
MUHHMYMOB
bu6mmoreka [JOK
7 P
8 CHICHHE 3a1aq https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
I1
L PMMCHCHHC HHTEP(epeHIIH https://m.eds00.ru/668edbc8
bu6mmoreka [JOK
80
Jlugpaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeTka. Y cioBue bubnuoreka [IOK
HaOJI0/ICHUS TJIAaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 Pemenue 3amau
A https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
b K
84 Pemenue 3amau nomorexa IO

https://m.edsoo.ru/c56¢8158




bu6mmoreka [IOK

85 (BETOBBIC ABICHI B IPHPOJE https://m.edso0.ru/0b36363d

26 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [JOK
3HaHu# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonTponbnas pabota no teme bubnmoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1ibl TpUMEHUMOCTH

28 KJIACCUYCCKOM MEXaHUKH. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAVHAMUKYU U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH

29 [TocTynatel cienuanbHON TEOPUU bubnnorexa [JOK
OTHOCUTEJIBHOCTHA https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOM
unrtepsai. [IpeobpazoBanus

90 Jlopenma. YcnoBue NpuYUHHOCTH. bubnmnoreka [JOK
OTHOCHTENIBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE
BPEMEHHU U COKpAIICHUE JTNHBI

91 DHEprusi U UMITYJIbC bubnnoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPrUen u

92 HMITYJIbCOM PEISATUBUCTCKOU bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTHUs MTOKOS

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnmorexa LOK

https://m.edsoo.ru/f54035a5
94 3akoH cMelennsa BuHa bubnnorexa LIOK

https://m.edsoo.ru/1c5ff752




95 I'unotesa M. Ilimanka o KkBaHTax. bubmuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 S
? HEPIHs M UMIYIC oTomHa https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTodhPekTa https://m.edsoo.ru/8c68e5b9
VYpaBueHnue DitHmITeHA 15
98 dororddekra. "Kpacnas rpanumna" bubmorexa [JOK
P P https:/m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnoreka [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
bubmuorexa [JOK
1 B I
00 O/IHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bounsr ne bpoiing. J{irHa BOIHBI A€
101 b OI\/'IJ'ISIII[/I aI:);Me Bl §6J'IaCTI/I ! bubnmorexa [IOK
P p P . https://m.edsoo.ru/5df8baf1
JIOKAJTU3AIMH JIBIKYIICHCS YaCTUIIBI
102 KopnyckynsapHo-BOIIHOBOH AyaJIN3M bubmnorexa [IOK
PHYCKYIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHucTaiax https://m.edsoo.ru/30dbal8c
Crnenmduka U3MEpeHUH B
104 MI/IKHog[)H e COO’II“)HOIJ_ICHI/ISI bubmmorera [IOK
POMHD o https://m.edsoo.ru/65783dec
HeonpeaenéuHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CIICHNE rpaduHecKyX sanad https:/m.edsoo.ru/e70195bd
b K
106 Pemrenue pacu€tHbix 3a1au nbmmorexa O

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

1 " T " "K _
07 OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
108 aroMa. IlmanerapHas MoaelIL aToMa bubmorera [JOK
) p a https://m.edsoo.ru/312b750a
Pezepdopna
bubmuorexa [JOK
10 I1 b
? OCTYJIATBI H0pa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEM bubnuorexa [JOK
SHEPrUM aTomMa BOJI0pOIa https://m.edsoo.ru/cf74b1l1a
11 CrioHTaHHOE U BBIHYKIEHHOE bubnuorexa [JOK
HU3JIy4YEHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuorexa [JOK
112 Jlaze
p https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-NBanenko. 3apsa u bu6mmoreka [JOK
MAacCOBO€ YHCIIO sAzipa. M30TombI. https://m.edsoo.ru/34adaSde
PagnoakTHBHOCTE
3aKOH paIMOAKTUBHOTO pacraja.
CBoICTBa HOHU3U ero
114 U3IIY4YCHUS Bnnsnflzzo B bubmorexa [OK
ya ) https://m.edsoo.ru/aab98bef
PaINOaKTUBHOCTH Ha KUBbIE
opranu3msl. [lozumerpust
DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.
SnepHrle cuibl. ledekT Maccrl
AcP fled bubnmoreka [JOK
115 sanpa. SlnepHsle peakunu. nepHbie

peaktopsl. [IpoGaembr
YIPaBISIEMOTO TEPMOSICPHOTO

https://m.edsoo.ru/ff1758d0




CHHTEe3a. DKOJOTHYECKHE aCIIEKTEI
Pa3BUTHS SAICPHOU SHEPTETUKHU
Meto/ibl perucTpaluu u

HCCICO0BAaHHUA SJICMCHTAPHBIX
qaCTHll. CDYH,Z[aMCHTaJ'II)HI)Ie

bu6mmoreka [IOK

116 B3auMOJCUCTBUA. BapruoHbI, ME30HBI
P ’ https://m.edsoo.ru/1ac08aSb
u nentoHsl. [Ipencrasienue o
CrangaprtHoii Moaenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB
®dusuka 3a npeaenamu CTaHaapTHOU
117 monenu. TémHasa maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuncTBO Qusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Dtanbl pa3BUTHSI ACTPOHOMHUH. bubnuorexa [JOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTb 3aKOHOB (PUBHUKH TSI
119 00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX bubnnoreka [JOK
00BeKTOB. MeToIbl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEA0BAHUI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [IOK
120 TEJIECKOIIbI, PaUOTEIIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 38é3nHoro He6a. Co3Be3nus,
121 SIpKHE 3BE30bI, INTAHETHI, X BUINMOE bubnnorexa LIOK
p ABL, ’ 8 https://m.edsoo.ru/aac588eb
NIBIDKEHNE
Conneunas cucrema. CoJrHIIE.
bubmuorexa [JOK
122 ComnHeuHast aKTUBHOCTE. MICTOUHUK

sHeprun CoJiHIIa U 3BE3NT

https://m.edsoo.ru/22748eb4




3BE3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123
"CrieKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETHUMOCTB"

124 3Be3bI IJIaBHOU bubmuorexa [JOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 1.

CoBpeMeHHbIE NPEICTaBICHUS O
p P bu6mmoreka [IOK
125 MPOUCXO0XKJACHUHU U SBOJIIOIUHU
B https://m.edsoo.ru/d09da494
ConHna u 3B€31. DTalbl )KU3HU
3BE3]
Muneunsiii [1yte — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbIE TBIPHI B bubnorexa LIOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
SIApax rajakTHK
Bcenennas. Pacmimpenne

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuotexa [JOK
Bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHUE

128 Macmrabnast cTpyktrypa Beenennoii. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npodiaembl bubnuoreka [IOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
@u3nYeCcKUil NPAKTUKYM IO TEME
"HccneaqoBaHue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WU bu6mmorexa [IOK

"MccnemoBaHue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"HccnenoBanne IeiCTBUS

https://m.edsoo.ru/67361aef




131

132

133

134

135

136

MTOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uiaum
"M3y4yeHue 3aBUCUMOCTH CHJIbI
Ammepa oT cuiibl TOKa" WK
"OnpeneneHne MarHUTHOU
WHJIYKIIMA Ha OCHOBE U3MEPEHUS
cuiibl Amnepa”

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBanue ABJICHUS
ANEKTPOMAarHUTHOM MHIAYKIMU'" WIIN
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTO moJjsg"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiuun" wim "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHUKOB"

@u3NYECKUl IPAKTUKYM 110 TEME
"ITpeoOpa3oBaHue SHEPTUH B
MPYKUHHOM MasiTHUKE"

@u3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro Toka
gepes MOCIIE0BATEIbHO

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

bu6mmoreka [JOK
https://m.edsoo.ru/5d159d35

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90




137

138

139

140

141

COeIMHEHHBIE KOHJICHCATOP,
KaTyIIKy U pe3ucTop" win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue rnokazaresist
MPEJIOMJICHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CHCTEME U3 IUTOCKOTO 3epKaJia U
JUH3BI"

du3nuecKuil MPaKTUKYM 110 TEMe
"HccnenoBanue 3aBUCUMOCTU
(OKYCHOT'O PacCTOSHUS OT BEIlECTBA
(Ha mpuMepe KHUJIKHUX JUH3)" WK
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaronIMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpPEPEHIINH U MOJISIPU3ALUN
ceera"

@u3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIL (110
(dboTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bubmuorexa [JOK
https://m.edsoo.ru/42569eal

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

bubmuorexa [JOK
https://m.edsoo.ru/63756¢47




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBE HCCJIEIOBAHUS
dororddexra"” wim "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA 4Yepe3
CBETOJIUOJI OT HaIpsKeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue crekTpa
pa3peKEeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa c ucnoab30BaHKUEM J103UMeETpa”
win "M3ydenue nornomienus oeta-
YacTHI] aIFOMUHUEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

145

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIs1 OTIPEECIICHUS
MOJIOKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noiaymapus u
sipkue 3BE37161" win "HabmroaeHus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
CKorieHui"

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e




O06o001IeHNEe U CHCTEMATH3aLIHS
3HaHuil. Posib GU3UKK 1 acTpOHOMUH
B DKOHOMHUYECKOM,

bu6mmoreka [IOK

146 . .
TE€XHOJOIMYECKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeTbHOCTH
yeJIoBeEKa
O0o0011IeHNE U CHCTEMATHU3ALIHS
147 3HaHui. POtk U MecTO QU3MKH 1 bubnnoreka [JOK
aCTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7¢
HAy4YHOU KapTHHE MUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Pons ¢pusmyueckoii Teopun B
(hopMUPOBAHHUH TTPEICTABICHHUH O
N bubmuorexa [JOK
148 ¢bu3nveckoil KapTHHE MUPa, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
PSiIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOE
149 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3Hanui mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HaHui 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu o teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHe B CUCTEMATH3 AU
. " bubmuorexa [JOK
152 3HaHu# o Teme "CTtaTruka TBEPIOTO
" https://m.edsoo.ru/3ccad82e
Tena
O00011IeHE U CHCTEMATH3AIUSA
. " bu6mmoreka [JOK
153 3HAHWH 110 TeMe ""3aKOHBI

COXpaHEHUs B ME€XaHUKeE"

https://m.edsoo.ru/32a4d1a0




O0001IeHrEe U cCUCTEMAaTU3AIU
3HaHui 1o reMe "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHIE U CUCTEMATU3AIUS
. " bu6mmoreka [IOK
155 3HaHu# o Teme "TepMoauHaMuKa.
" https://m.edsoo.ru/c63f7¢10
TennoBbie MalINHEL
O00011IeHIE U CUCTEMATHU3AIUS
156 3HaHu# no TeMe "ArperaTHsie bubnuorexa [JOK
COCTOSIHUA BelecTBa. ©a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomanr"
O0001IeHNE U CHCTEMATH3AIUSA
. " bu6mmoreka [IOK
157 3HaHUH N0 TeMe "DIEeKTpUYEcKoe
" https://m.edsoo.ru/3bf0def9
noJie
O00011IeHNE U CUCTEMATHU3aIUs
. " . bu6mmoreka [IOK
158 3HaHu# 110 Teme "llocToSIHHBIN
. " https://m.edsoo.ru/71453ee6
AIEKTPUUYECKUN TOK
O00011IeHNE U CUCTEMATHU3aIUs
. " bu6mmoreka [JOK
159 3HaHUU 10 TeMe "TOKHU B pa3InyHbIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBubiii ypok. O0001IEHHE 1
P P N bubmuorexa [JOK
161 cucTeMaTHu3alus 3HaHui o TeMe
" " https://m.edsoo.ru/053e2248
DNeKTPOMarHuTHAs WHIYKIIHS
PesepBublii ypok. O0001IEHHE 1
P P . bubnuotexa [JOK
162 cucTeMaTHu3allus 3HaHuM o TeMe

"MexaHnyeckne Koiaeoanus"

https://m.edsoo.ru/d6310bfd




PesepBubIil ypok. O60011IcHIE 1

163 CUCTEMaTHU3allis 3HAHUM 110 TEME bubmorexa LOK
" " https://m.edsoo.ru/5¢2bb83d
DNEeKTPOMarHUTHEIE KOJICOAHUS
PesepBubIil ypok. O6001IcHIE 1
164 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeME bubmuorexa [JOK
"MexaHu4eckue u https://m.edsoo.ru/96a7a2dd
AJIEKTPOMAarHUTHbIE BOJIHbI"
PesepBusblii ypok. O0001IEHNE 1
P P . bubnuorexa [JOK
165 cucTeMaTu3alus 3HaHUK 1o TemMe
" " https://m.edsoo.ru/52ad 1603
Onrtuka
PesepBHeIil ypok. O000IICHHE 1
P P . bubnuorexa [JOK
166 CHUCTEMaTHU3aI1s 3HAHUM 110 TEME hitos://med ISbecl et
ps://m.edsoo.ru/Sbeclc
"OcnHoBbel CTO"
PesepBHeIil ypok. O000IICHHE 1
167 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmorexa [IOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7¢59d38
nyanuzm"
PesepBubIiil ypok. O6006111eHIE 1
P P . bubmuorexa [JOK
168 CHCTEMAaTH3allks 3HaHUH 110 TeEME
" " https://m.edsoo.ru/1f511654
®usuka aToma
PesepBHelit ypok. O6001IeHNE 1
169 CUCTEMaTHU3allis 3HAHUM 110 TEME bubnmoreka [JOK
"®un3uka aTOMHOTO AApa U https://m.edsoo.ru/905¢5ce0
3JIEMEHTapHBIX YacTUIl"
PesepBHelit ypok. O6001ICHNE 1
P P . bubnmoreka [JOK
170 CUCTEeMaTH3alysl 3HAaHHUH 110 TeMe

"OnemeHTh! acTpoduzuku”

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3UUYECKUX MOJIETCH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHUCTEMa OTCuYéTa, aOCOJIIOTHO
TBEPAOE TEJIO, UJICANbHBIN Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA OJIIEKTPUYECKUH 3apsii — IMpU pPELICHUU
buznueckux 3ama4y

10.3

PacniosnaBath (usnyeckue siBieHUs (IpOLECChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpILMs, B3aumozeicTBue ter; auddysus,
OpPOYHOBCKOE JIBUKEHUE, CTPOSHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
o0BbEMa TeN MpH HarpeBaHUM (OXJAKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCalus, IUIaBJIEHUE, KPUCTAJUIM3AlUs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHUuU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IapaMeTpaMu COCTOSIHMSI raza B
U30IMPOLIECcCax; IEKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHA
IMPpaBUJIbHO TPAKTOBATH q)HSquCKHi/JI CMBICJI MCITOJIB3YCMbIX BCIWYWH, UX
0003HAUCHHS U CAVHUIIBI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINC JTAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

10.5

OnuceiBaTh M3y4YeHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMS,
UCIOJB3YS (pU3MUecKre BeTMUMHBL: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYecKass  dSHEprusi  XaoTHYeCKOTO  JBMKEHHS  MOJIEKYIL,
CpPEIHEKBaJpaTUYHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, paboTa rasza, KodQQGUIMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIS; IPU ONTMCAHUH IPABUIIBHO TPAKTOBATh (PU3HUECKHUIA
CMBICJI UCTIOJIb3YEMBIX BEJIHUYUH, UX 0003HAUCHHS U €TUHMIIBI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AIIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3HUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE I0J€, HANPsKEHHOCTH I0JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONUCAHWM IPABUIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUEHHS U EAMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO
(U3NUECKyIO BETUUMHY C IPYTUMHU BEIMYMHAMHU

aHAJM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3uYecKre 3aKOHBI M MPUHIIMIIBI: 3aKOH BCEMUpPHOTro TaroTeHus, I, I u
III 3akonbl Hpr0TOHA, 3aKOH COXpaHEHHMSI MEXaHUYECKON IHEPIrUH, 3aKOH
COXpAaHEHUSI HUMIYJbCa, TMPUHLMI CYNEPHO3ULIMH CHJI, MPUHIIMII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISAPHO-
KHHETHUYECKYI0 TCOPHIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETUYECKON HSHEPruu TEIUIOBOTO JBHKEHHUS MOJIEKYT C
a0CONIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3TOM pa3nuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh OKCIICPUMCHTBI MO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mnpoOiemy (3agadyy) M THIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYyA0BaHUS,
IPOBOJUTH ONBIT U (POPMYIMPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKHUMH BEIUYHHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TMpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh PE3YJIbTAaThl TIOJYYCHHOW 3aBUCHUMOCTH
($U3UYECKUX BEIMYMH B BUAE TAOMUIl W TpaduKOB, JAeNaTh BBIBOJIBI 1O
pe3ynbpTaTam MCCIIeIOBAHUS

10.12

10.13

Cobumoiats ipaBuiia 6€30MacHOro TpyAa MPHU MPOBEACHUN UCCIICTOBAHHMA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTECIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3amayMl ¢ SBHO 33/JaHHON (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh PU3NUECKYIO MOJIEITb, BBIIEIATh (U3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOMUMBIE ISl €€ pelIeHUs, MPOBOAUTH PaCUYETHl H
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUNH C OMOpON Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTHMHM JJIS  TOHCKA, CTPYKTYpUPOBaHUS,
UHTEpPHpETallud M TPEJICTaBICHUs Y4eOHOH M HAyYHO-IOIYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, 00BSICHEHHE TPOIIECCOB OKPYKAFOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HH
s obecnieueHust 0€30MacHOCTH TMpH oOpalieHuH ¢ npudopamMu |
TEXHUYECKUMHU YCTPONUCTBAMU, JJISi COXPAaHEHUS 370POBbsS U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIeH cpene

PaGoTtate B rpymime ¢ BBINOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACIIPENENATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTH B HECCTAHAAPTHBLIX CUTyalUAX, alCKBATHO
OLCHMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PaHULBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIEICH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAepHas MOJAEIb aToMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (U3NIecKux 3a1a4

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOM (DM3UKH: dJIEKTPHUUECKas]
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHUTHAs MHIYKIUS,
JIeICTBHE MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3aps,
AIIEKTPOMAarHUTHBIE KosiebaHuss W BOJIHBI, PSMOJIMHEITHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
JU(pakius U NOJIspU3alis cBeTa, AUCIepCus cBeTa, (POTONIEKTPUUECKUI




s ekt (poroaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas U HCKYCCTBEHHAs
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PA3IUYHBIX Cpelo) U
AJIEKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3Yys (hU3UUecKue
BEJIMYUHBI:  DJICKTPUUECKUH  3apsl, CHJIa TOKa, AJICKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIWS MarHUTHOTO IOJs, cuja Amrmepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OJHEPTHUsl JJICKTPUUYCCKOTO |
MarHUTHOTO TMOJIEH, MepHoa M YacToTa KojeOaHWi B KoJeOaTeIbHOM
KOHTYype, 3apsii M CHIa TOKa B TIpOLlECCe TapMOHMYECKHX
AJIEKTPOMArHUTHBIX KoJieOaHuU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIAa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (PH3UUECKHUIA CMBICIT
UCIIONIb3YEMBIX BENUYMH, HMX O0O3HAUYeHUsS M €AMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIIME AAHHYIO (U3HUECKYIO BEIMUYUHY C APYTUMHU
BEIIMUMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(Gu3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETA, DSHEPrUs M UMIIYJIbC (OTOHA, TMEPHOJ
MOJTypacIiajia, YHEPTUsl CBSA3M aTOMHBIX SiIep; MPH OMUCAHUU TPABUIIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YyeMbIX  BEJIUYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JTaHHYIO
(bu3NYECKYI0 BEIMUYMHY C JIPYTUMHU BEIMUYMHAMHU, BBIYUCIATH 3HAUYCHUE
(hU3UIECKON BETMYUHBI

AHanu3upoBaTh  (puU3MUYECKHE TPOLECChl M SBJICHUS, HCIHOJIb3Ys
¢u3myeckue  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaUIEIbHOTO COEIUHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHnma, 3akOH DJEKTPOMarHMTHOM MHAYKIUH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHINTeHa i hoToaddexTa,
3aKOH COXpaHEHHWsS HHEpPruH, 3aKOH COXPAHEHHS WMIIYJIbCca, 3aKOH
COXpPaHEHMs DJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHHs MaccOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pasnuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BbIpQ)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHIAYKOWMH MArovMTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATh M300paKEHUE, CO3AaBAEMOE TJIOCKUM 3€pPKaJIoM,
TOHKOHW JTUH30U

BBINONHATE KCHIEPUMEHTHI 10 MCCIEJOBAHUIO (U3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX M3MEPEHMM; MpU
3TOM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTrO




HKCIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHMS,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIWYHH;
[P 3TOM BBIOMpATh ONTHMAJIBHBINA CHOCOO M3MEPEHHUs U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNnbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroiaTh npaBuIia 6E30IIaCHOrO TPYAA IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HCCICIOBATEIBCKON U
HPOCKTHOW JESATENbHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu C SBHO 3aJIaHHOM (U3HYECKOW MOJEIbIO,
UCIIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4uM BEIOUPaTh (PU3UYECKYIO MOJIEIb, BEIICTISATH PU3NUYECKIE BETHUNHBI
u (opmynbl, HeoOXomuMBbIe NIl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATHHOCTb MOJTYYEHHOTO 3HAUCHHS (PU3MUECKOM BEIIMUMUHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYHO HLCIIOYKY paccy;xneHHﬁ C 0H0p0171 Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M TpeJCTaBleHUs] Yy4eOHOH M Hay4YHO-IOIMYJSPHOM
uHpOpMallMY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJM3UPOBATh MOJTy4yaeMyro HH(pOpMaIUio

OOBSACHATh NPUHIUIBI JEUCTBUS MAIlMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[IpuBoauTh THpUMEpHl BKJIAaJa POCCHUMCKUX M 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecriedyeHus: Oe30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

PaboraTe B rpyImme ¢ BBIOJHEHUEM pPA3IUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIEHO PACTIPEILISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTYyallUAX, aACKBATHO
OLICHMBATh BKJIaJl KaXJIOro #H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPUPOABL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanre  (GU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usnueckue
3aKOHBI W TeOopuu. ['paHuUIBl NPUMEHUMOCTHU
¢busznueckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponb u wMecto ¢usuku B (HopMHUpPOBAHHU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MIPAKTUYECKON AeATEIbHOCTH JIFOIeH

MEXAHHUKA

#HPartHH#KITHEMATHUKA
Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOro JABkeHusa. Cucrema oTcyéra.
Tpaexropus

[lepemenienne, CKOpocTh (CpedHsisi CKOpPOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. ClokeHue NnepeMenieHni u
CII0KEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U NEPEMEIIECHUS MATepUaIbHON TOYKU OT
BpEMEHU

CBoOoaHoOe magieHre. Y CKopeHue cBOOOHOTO
nageHus

2.1.6

KpuBonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOpPOCTH, JIMHENHAsA cKOpocTh. [leprnoa u
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuueckue YCTPOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAaA0B, HETIHBIC U pEMCHHBLIC IIEPCAAYN




2.2

2.3

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIE IPOMEXYTKH BPEMEHHU
IIPY PABHOYCKOPEHHOM JBIJKCHUU C HadalbHOMN
CKOpPOCTBIO, paBHOM HyNI0. M3ydeHue IBUKEHUS
HIapHKa B BA3KOM KUAKOCTH. M3ydeHue nBrKeHUs
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMHAMUKA

221

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3akoH HproToHa. MHepLMaibHbIE CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B uHepnuansHoit cucreme orcuéta (MCO). Tperuit
3akoH HploTOHA [17151 MaTepHallbHbIX TOYEK

224

3akoH BceMHUpPHOTO TAroTeHus. Cuna TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuiia TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

227

[MocTynmarensHOe | BpallaTeNbHOE JBIDKCHHE
a0COJIOTHO TBEPAOTO Tena

228

229

2.2.10

MOMEHT CHJIBl OTHOCUTEIBHO OCH BpAallCHHS.
[1meyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABUIKCHUC NUCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMNX B JAePOpPMUPYEMO
NPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

###Par#H###3AKOHDBI COXPAHEHNA B MEXAHUKE

NMnynsc  mMaTepuallbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepUalbHBIX  TOYeK. MMIynsC Ccuiabl W
MU3MEHEHNE UMITyJIbCca Tela
232 3akoH coxpaHeHusa ummyinsca B MCO. PeaktuBHoe

NIBHYKEHHUE




233 Pabota cuibl
234 MOIIHOCTE CHJIIBI
235 Kunernueckass »HEprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. lloreHuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBIL.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToreHunanbHble U HENOTEHIMAIbHBIE CUIIBL. CBSI3b
)37 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUYCCKOW HSHEPrud CHCTEMBl TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
3.9 TexHudeckne yCTpOMCTBA: JBUKECHUE  PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEl  Ten  NIpU  HEyNpyrom  yaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Teja

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
##H#Par#H#OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopgenu cTpoeHus ra3oB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
m3mepenue. lllkana remneparyp Llenbcus

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKynSIpHO-KI/IHeTHLIeCKOfI TECOPHUU HACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen

KMHETUYECKOM DJHEPIMM TEIUIOBOIO  JBHYKEHUS
yactul rasza. lllkama remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHa




3.2

33

["a3oBbIe 3akoHbl. M30Mpo1iecchl B HACAIBHOM ra3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEpMa,
n30Xxopa, n3odapa

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[yXxa B KJIaccHOM komHare. HMcciemoBanue
3aBHCHUMOCTH MEXIy I[apamMeTpamMu COCTOSHUS
pa3peKeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuueckass — cucreMa.  BHyTpeHHsAS
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

322

323

324

KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEPrusl OJHOATOMHOIO HUJEAIbHOTO raza

Bunwr TEIUIoNepelayun: TETUIONPOBOHOCTb,
KOHBEKLUSA, U3Iy4eHHe. Termno€éMKOCTh Tena.
VnaenpHas TEIOEMKOCTH BemlecTBa. Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKHU. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOJUHAMUKHU K U30MPOLIECCAM.
I'paduueckas uHTEpIIpeTas padboThl raza

3.25

TeroBele  MammHbl.  [IpuHIUMIBL  AEHCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEpruM B
TeIIoBbIX MamuHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemimoBoi MamiuHBEIL
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOGpaTumocThb
IIPOLIECCOB B IpUpoae. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTellb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[TpakTuyeckue paboTsl. M3MepeHue yaenbHOH
TEIJIOEMKOCTH

###Par### AT PEIATHBIE COCTOSAHUA BEHHLIECBA. ®A30BbIE

INEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanusi. Vcmapenue u

3.3.1 KUIIEHUEe. YIenpHas TeIuioTa MapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIICPATYPBI KUIICHUA OT JaBJICHUA
339 AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh

BO3Ayxa. HachlleHHsbIi nap




3.33

Teépnoe Temo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KkpucTauibl. COBpEMEHHbBIE MaTepHUaIb

334

3.35

[InaBiieHne u KpucTauM3anus. Y IeJbHas TerioTa
miasieHus. Cyonumanus

Y];)aBHCHI/Ie TEIJI0OBOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4YEHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJOTUHU

3.3.7

[TpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO3JyXa

4.1

4.2

SJIEKTPOAMHAMUKA
###Par##IJIEKTPOCTATUKA

4.1.1

4.1.2

OnexTpuzauus Teia. DJEKTpUueckuil 3apsia. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

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

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUUECKOTO 3apsiia

B3aumogeiictBue 3apsaaoB. 3akon Kynona

DneKTpuuecKoe noJe. HanpsoxkénnocTsb
ANEKTPUYECKOro noii. IIpuHumn cynepno3unum.
JluHMK HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.7

Pa6ota CHII 3JIEKTPOCTATHYECKOTO ITOJISL.
ITorenmman. Pa3HOCTE MOTEHITNATIOB

[TpoBOJHMKM U JUAJIEKTPUKU B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JlusnekTpuyueckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEprusi 3apspKeHHOIo
KOHJIeHcaTopa

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNIEKTPOMETP,  DJJICKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

###Par#HH#TIOCTOSHHBIA SJIEKTPUYECKHUM TOK. TOKU B

4.2.1

PA3JIMYHBIX CPEJJAX

VYcnoBusa CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpuueckoro Toka. Wcrounwku Ttoka. Cuna
TOKa. IIOCTOAHHBIN TOK




422

Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu

423

424

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jbHOC, CMCEIIaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora anekrpudeckoro Toka. 3akoH J[xoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (manmee — JIJC) wu
BHYTPCHHEE COIPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Owma  jans monHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METANIOB  OT
teMriepatypbl. CBEpXIIpOBOAUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
[IPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

BJICKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I"ICCKaH JAUCCoranus. 9JICKTpOJ'IPI3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA pa3psan. Pasnuunble THIBI
CaMOCTOATENIBHOTO pa3psna. Monuus. [1nazma

4.2.13

TexHHUUuEeCKue yCcTpocTBa: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COIPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHKa

11 KIIACC

4.2.14

[IpakTueckue paboThl. M3ydeHue cMenIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabmoneHue
JJIEKTPOJIU3a




Kon
pasaena
4

4.3

Koanposepsiemoro
3J1eMEHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

SJIEKTPOAMMHAMUKA

##H#PartH#H#MAT'HUTHOE I10JIE. DJIEKTPOMATI'HUTHAA MH/YKIMA

43.1

IlocTostHHBIE MAarHuThl. B3aumoneiictBue
HOCTOSHHBIX MAarHUTOB

432

433

434

MarnauTHoe noJjie. BeKTop MarHUTHOM UHAYKIUU.
[IpuHnun cynepno3uuuu. JIMHUM MarHUTHON
WHAYKLUH. Kaptuna  nuHwmii MAarHUTHOH
WHJTYKIIAHU T10JIs1 TOCTOSIHHBIX MAarHUTOB

MarnuTtHoe noJje npoBogHuKa ¢ TokoM. KapTuHa
JUHUHA TOJI AJIMHHOTO MPSIMOTO MPOBOIHHUKA U
3aMKHYTOI'O KOJILLECBOI'O ITPOBOJHHUKA, KATYIIKH C
TokoM. OmneiT  Opcrega.  BzaumoneiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb M HalpaBJiCHUE.
JIBukeHue 3apsKeHHOM 4acTUIbI B OAHOPOTHOM
MarHuTHOM noJie. Pabota cumsl Jlopenna

4.3.6
4.3.7

SIBiIeHME DNEKTPOMAarHUTHOM UHAYKIUH

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

OAC wuHaykuuu. 3aKoH AJIEKTPOMAarHUTHOM
nHaykunu dapanes

4.3.9

4.3.10

BuxpeBoe anextpuueckoe none. C nHayKIMK
B NPOBOJIHUKE, JIBMKYILIEMCS MOCTYIATENIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe

[IpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NunyktuBHOCTD. SIBNenune camouuaykimu. J/]C
CaMOWHTyKITUH

9Hepr1/1;1 MAaramMTHOI'O ITOJIA KaTyllIKU ¢ TOKOM

DIJIEKTPOMArHuTHOE TOJIe

4.3.14

4.3.15

TexHuueckue YCTPOWCTBA: MOCTOSIHHBIC
MArHHUTBI, AJEKTPOMATHUTBI, AJIEKTPOJABUTATEND,
YCKOPHUTEIHU 3JIEMEHTAPHBIX JaCTHII,
WHAYKIMOHHAS MeYb

[IpakTuyeckue paboThl. M3ydeHHe MarHUTHOTO
I10JIs KaTyLIKH ¢ TOkoM. McciienoBanue neiicTBus
MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanne  sBIEHUS  AIEKTPOMArHUTHOM

WHITYKITAA

KOJIEBAHMA Y BOJIHBI




5.1

##HPartHMEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneodarensaas cUCTEMA. CBo0OogHbBIE
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa u asza KoreOaHmit

[IpyxuHHbBII MasiITHUK. MaremaTnueckuit
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen AUMHAMUYECKOE OINHMCAHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpamienue 53HEpruM IIpU TAPMOHUYECKUX
konebanuax. CBsA3p aMIUTUTYABI KoJeOaHUi
HCXOJHOW BEIMUYMHBI C aMIUIUTyJaMU KoJIeOaHU
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublit KOHTYP. CBobOoiHBIE
JJIEKTPOMAarHuTHhIE KOJEOAaHUS B UACAIBHOM
KoJe0aTenbHOM KOHTYype. AHaJIOTUs MEXIy
MEXaHUYECKUMU 51 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpaHCHUSA OHCPIruM B HUACAIBHOM
K0Je0aTeIbHOM KOHTYpE

BLIHY)I(I[eHHHe MECXaHHYCCKHEC KoJIeOaHMSI.
Pe3onanc. Pe3onancHas KpuBas. BLIHY)KI[GHHHC
QJICKTPOMArHUTHBIC KoJIeOaHHS.

IIepemenHbIl TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) NEPEMECHHOTO TOKaA. AMHJ’II/ITYI[HOC )51
JNCUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKAa W
HaITps>KCHU A

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada Hu
norpebyieHue JIEKTPUIECKOMN SHEPTHH.
OKOJIOTMYECKHUE PUCKM TpPU  NPOU3BOJCTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOJIb30BAHUS ANEKTPOIHEPTUH B
IIOBCETHEBHOMU KU3HU

5.1.11

5.1.12

Texuuueckue yCTpoiicTBa: ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpaxkTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH TIepuoJia MaJlbIXx KOJIeOaHUH rpy3a
Ha HUTU OT JUIMHBl HHUTH U MacChl TIpy3a.
HccnenoBanue INEpeMEHHOTO TOKa B LENH U3
MIOCJIEZIOBATEIPHO COECOMHEHHBIX KOHAEHCATOPA,
KATYIIKH U PE3UCTOpa




5.2

#HH#HParH#MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

Mexannueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacrpocTpaHeHus U JuiMHA BOJHBL. [lonepeunsie
Y MIPOJI0bHBIE BOJIHBI

###Par###  Uurepbepenius u  audpakmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTh 3BYyKa.
BricoTta Tona. TeMOp 3Byka

524

ONEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3JIy4YE€HUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanuss BektopoB E, B wm v B
JJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHHUE, MOJISIpA3ALUS, TuQpakus,
uaTeppepenys. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana »MeKTpOMarHUTHBIX BOJIH. [IprmMeHeHune
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIUnbl ~ paguoCBA3M U TEJIECBUACHUA.

Pannonokanusi. DneKTpOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IMAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

5.3.2

###Par#H##OII TUKA

[IpsimonuHeiiHOe pacmpocTpaHeHHE CBETa B
oaHOpoaHOM cpexe. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
ITocTpoenne nzo0pa>keHHii B INIOCKOM 3epKajie

533

534

5.35

[Ipenomnenne cBera. 3aKOHBI IPEIOMIIEHUS
cBeTa. AGCOJIIOTHBIN MOKa3aTeb NPeIoMIICHUS
[lonHoe BHyTpeHHee oTpaxeHue. [lpenenpHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcusi cera. CioOXHBIH cocTaB 0eoro
cperta. [IBer

5.3.6

CoOuparonue 1 pacceuBarONUe JNH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSIHUE M OITUYECKAs CUa
TOHKOW JuH3bL. [locTpoeHue wuzoOpaxeHuil B
COOMpAarOIMX M  pacCEeMBAIOIIMX  JIMH3aX.




dopMyiia TOHKOH JIMH3BL. Y BEJIMUEHHUE, 1aBAECMOE
JMH30U

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T'€OMETPUYECKOMN
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOMIOACHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTEP(PEPEHLUUOHHOW KapTHHE
OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB

Hudpakus ceera. Judpakunonnas pemérka.
VYcnoBue HaOmOAEHUA TJIaBHBIX MaKCHMYMOB
Ipy MaJeHUd MOHOXPOMATUYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

Honﬂpnsaum{ CBCTa

5.3.11

TexHudeckue  yCTpOWMCTBA:  O4YKHM,  JIyIa,
¢oroanmapar, MIPOECKIIMOHHBIN amnmapar,
MHKPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUpaKUOHHAs PEIIETKA, MOISIPOUL

5.3.12

[IpakTuyeckue paboThl. M3MepeHue mokaszarens
MIPETIOMIICHUSI. HccnenoBanue CBOICTB
M300paKeHU B JIMH3AX. Hab6nronenue
JUCTICPCUU CBETA

BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHHUKH. ITocTynatsl TEOpUHU
OTHOCUTEJIBHOCTH:  MHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BakKyyMe, IPUHIUI
OTHOCHUTEIBHOCTH DUHINTEHHA

6.2

OTHOCUTENBHOCTh OOIHOBPECMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHBI

6.3

6.4

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b Maccbl € DJHEprued U UMIIYJIbCOM
CBOOOHOM YaCTHUIBI. DHEPTHUS TTOKOSI CBOOOTHOM
YaCTHIILI

7.1

KBAHTOBAS ®U3MKA

##HH#Part##JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbsl. Dopmyna I[lmaHka CBS3M JIHEPTUU
(¢hoToHA C €ro 4acToTol. DHEPrus U HMITYIIbC
¢dboToHa

OtkpeiTHe ©W  wuccienoBanue  (orodddexra.
Omnpiter A.I'. CtoneroBa. 3akons! porodddexra




7.2

7.3

7.1.3

VYpaBuenue OifHmreliHa a1 Gorodddekra.
«Kpacnas rpanuma» ¢potodaddekxra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. Jlebenera

XUMHYECKOE IEHCTBUE CBETA

7.1.6

Texunyeckue YCTpOMCTBA: (dhoTodIEMEHT,
(dboTonaTunk, coHeYHas OaTapesi, CBETOUO]T

CTPOEHUME ATOMA

7.2.1

Mopnens aroma Tomcona. OneiTel Pezepdopaa
10 MCCJIEI0BAHUIO CTPOEHUS aTOMa.
[InanerapHas MmoJenb aToMa

7.2.2

[Toctynmarer bopa. M3nydeHue u IOIIIOLICHUE
(OTOHOB IIpH IIEpexo/ie aToMa C OJHOTO YPOBHSA
SHepruu Ha Apyroil. Buasl cnektpoB. Croektp
YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

7.2.3

7.2.4

7.2.5

BousiHoBbI€ cBoOMiCcTBa yacTull. Bonubl ne bpois.
KopnyckynsipHO-BOTHOBOM Jyalli3M.
Judpakius 3JeKTPOHOB Ha KpUCTaJIaX
CHoHTaHHOE UM BBIHYXKJEHHOE  U3JIy4YCHHE.
YcTpolcTBO U PUHIIKIT PAOOTHI Jiazepa
TexHuueckue YCTPOMCTBA: CIIEKTPAJIbHBII

aHamM3  (CHEKTPOCKOIl), Jlazep, KBAaHTOBBIM
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JMHENYaTOro CreKkTpa

ATOMHOE A1PO

7.3.1

Metonanl HaAOJIFOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkphITHE PaMOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOro m3nydyeHus. CpoiictBa anbda-,
oera-, ramMmma-Hu3Iy4eHHsl. Bnusinue
PaZlMOaKTUBHOCTH Ha KUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykiloHHas
Mozenb sigpa [eizenOepra — MBaneHnko. 3apsin
anpa. MaccoBoe unciio sijipa. M3otomnsl
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3akoH
pPaInoaKTHBHOTO pacmaja

DHeprusi CBsI3U HYKJIOHOB B sifipe. SIepHble CUITBI.
JledexT maccol sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES A1€p




7.3.7

Snepusit  peaktop. TepmosaepHBI  CHHTES.
[Ipo6aembl 1 IepCcreKTUBBI AEPHON SHEPIETUKH.
ODKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPIETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE IO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
TexHnyeckue ycTpoucTBa: IO3UMETpP, Kamepa
Bunbcona, sinepHsbiil peakTop, aToMHasi bom0a

[Ipaktuyeckue paboThl. MccnemoBaHue TPEKOB
gacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3nHoro Heba. Co3Be3nus, SpKue 3BE3HI,
IUIAHETHI, KX BUAUMOE JBIKCHHE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOM rpymnIbL.
IImaneTsI-THTAHTEI U UX CITYTHUKH, KApPJINKOBBIC
ma”eTsl. Mansle Testa ColHEYHON CUCTEMBI

8.3

8.4

Conname, ¢orochepa u armocdepa. ComHeqHas
AKTUBHOCTH

Hctounuk sueprun CosiHila v 3BE311

8.5

8.6

8.7

8.8

3BE311bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTD, paauyc, TeMmneparypa, nx
B3aMMOCBS3b. [[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTB). 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY TS 3BE3] rJIaBHOM
MOCJIEIOBATCILHOCTH

###PartH#H#BayTpeHnHee CTpOCHHE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MIPOUCXOXKACHUH U 3Botonuu CosHIA U 3BE3N.
Oranel KU3HU 3BE3]1

Mneunsiii [1yts — Hama [Manaktuka. CnupanbHast
cTpykrypa l'amakTuku, pacmpeneiieHue 3BE3f,
ra3a u nelu. [lonoxxenue u npuxenne ConHua B
lanakruke. [Lnockas 51 chepuueckas
noacucTemsl ["amakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble ABIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmipenne BcenenHoil. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact u
panuyc Bceenennoii, Teopuss bonpmioro B3pbiBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe

U3JIy4cHHUE




MacmtaOHast CTPYKTypa Bcenennoi.
8.10 MeraraiakTuka. Hepeménnsie  mpoOiiemsl
aCTPOHOMUU



IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJibTaTam
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMUpoOBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUECKHUE SIBICHUS

(npoueccm) 1 0OBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIGCKI/IMI/I IIOHATUAMHU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINUMU (1)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTb yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpPHOH  (GU3MKH W TCPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJIs aHATN3a U O0BSICHEHUS
SIBIICHUH MUKpPOMHpPA, MAKPOMHpPA U MEraMHpa, pa3indaTh yCIOBHS
3 (rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIni xapakTep GpyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
UCIIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ys  OCHOBHBIC  TIOJIOXKEHHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINyYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TeN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (PU3MUECKON MOJENbIO: HA OCHOBaHUU
aHaJgn3a YCJIOBHS BHIOMpATh (PU3NYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbl, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BaHUM  MAaTEMaTHYECKMX METOJOB  pELIeHUs  3ajad,
MPOBOAMTh pPacy€Tbl Ha OCHOBaHMM HMEIOUIUXCS  JAaHHBIX,
AHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3yJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOYIOIIEe TPUMEHEHHUS 3HAHUH 13
pa3HBbIX pa3leNoB IMIKOIBHOTO Kypca (U3MKH, a TAK)KE WHTErparuu
6 3HAHUM W3 JPYrux MOPeIMETOB €CTECTBEHHOHAy4YHOrOo LHKIA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOMl Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnanenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTOJNB3yeMbIMU B (U3UKE: MPOBOAUTH NpPSIMbIE M KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEIMYMH, BbIOMpask ONTUMAJbHBINA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OLICHKH MOIPEIIHOCTEN
U3MEPEHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (hru3mueckux
BEIMYMH C HCIOJB30BAHUEM TMPSMBIX HM3MEPEHHN, OOBICHATH
MOJIyYEHHBIEC PE3YJIbTATHI, UCIIONIBb3YS (PU3NUECKHE TEOPUH, 3aKOHBI 1
MOHSITHSL, U JIeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPU [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4e0OHO-UCCIIEI0BATENBCKON  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKa, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIb30BAHUHN, a TakKe PpPa3yMHOM  HCIIOJIb30BaHUMU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnazneHue pa3aMuHbBIMM crocobamMu paboTel ¢  uHGpopManuei
(Gu3NYECKOTr0 COJEp’KaHUs C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHCTEMAaX, B MEXIAJIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
IO ®PU3UKE

Kon
pazaesa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA
1.1 KMHEMATHKA

111 MexaHndeckoe JBHKCHUC. OTHOCHUTEIIHLHOCTD

MECXaHHUYCCKOI'O JIBMKCHNA. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CKopoCTh MaTepuaabHON TOUKHU:

. AF
b=
At

=rr'= [Ux.q,.u__].

Ar—{

v, =—| =x/. aHAIOIU4HO v, =Y,, U.=Z,.
1.1.3 Aty o :

CroxeHIle CKOpocTell: o, =0, + 0, -

Brruncnenne nepeMenenys 1 IyTu MaTepUaIbHOW TOUKU

IpY IPSIMOJIIMHEHHOM JBMKEHUH BJIOJIb OCH X TIO TpauKy

3aBHCHUMOCTH Vx(t)




- . AD
YCKD[}EHIIE MaTePHAIBEHOII TOYKIL a = —L =
t—s0

t

1.14 At
Au, ,
a, = =(v,),". aHamor4HO a, = (v, ). a.=(t
Af i } T
PaBHOMepHOE NPAMOJIMHENTHOE ABUKECHHUE:!
xX(t) = xg + Vpyt
x(1)
0
+
1.1.5

ox

U, (t) — vg, = const

®




Ox

const

1.1.6

1.1.7

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKCHUE!

at

x(t)=x,+u, t+
v (t)=v, +at
a, = const

U;:c - L’l.l‘x = 2'H:r [IJ _Il)

L
HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S = 1

CBoboaHoe majienne. Y CKopeHrue CBOOOTHOTO TIaJCHUSI.

Vi v
: = 0
l g
Yo o
o Xo ‘C—-

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:

I ,
vty =y, +u,t +gJT=J',:, + U, sin u-f—%

[

[.r{f} =X, Uyt =X +U,cosa-f

v (t)=u, =uy,cosa

v (t)=v,, +gr=y,sino— g

g.=0
g, =—g=const




1.1.8

Kpuonunerinoe npuxenue. JB>keHne MaTepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas v TUHEIHAS] CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUU TOYKH I10 OKPYKHOCTH

=—=2
w T v

2w

2o

. HCHTpOCTpeMI/ITCJIBHOC YCKOPCHUC TOYKHU:

e




R
. [lomHOE yCKOpEHHE MaTeprUaTbHON TOYKH

TBépnoe teno. IlocrynarensHoe 1 BpamarenbHOe

119 JIBMKEHUE TBEPIOTO TENA
1.2 JMHAMUKA
Nuepumnanpubie cucteMbl orcué€ra. IlepBwlii  3aKOH
t21 Herorona. [IpuHnun otHocutensHOCTH ["anunes
Macca tena. [I10THOCTB BEIecTBa:
m
Py
P
1.2.2 =




Cuna. [IpuHiun cyneprno3uunu Cui:

>

FpaBHOAeﬁCTB = Fl + FZ +...

paBHOJEHCTB

1.2.3 1




1.2.4

Bropoii 3axon HeroTona: s MmatepuanbHoii Touku B UCO

>
-

Fi =ma,

Ap = FAt




1.2.5

At
pu
F = const
F
const
-—
Flj! Fy,

TpeTI/Iﬁ 3akoH HproTona AJIs1 MaTCPpHUAJIbHBIX TOYCK!

-

Fi; = —Fp

12
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1.2.6

3aKkoH BCEMHUPHOI'O TATOTCHUA: CUJIbI HIPUTSIXKCHUA MCKIY

TOYCYHBIMU MAaCCaMH PABHBI




Cuina Tsoxectu. LleHTp TskecT Tena. 3aBUCUMOCTD CHJIBI

TSOKECTH OT BBICOTHI h Haa ITOBCPXHOCTHIO IIJIAHCTHI

paauycom RO:
_ GMm
" T R + h)?

mg

(R
0

+
h)
2
GMm

Cuna ynpyroctu. 3akoH ['yka:

1.2.7




—kx

Cuna tpenus. Cyxoe TpeHHeE.

Cuna TPEHUS CKOJIBXKCHUSA:

Erp = uN

Tp

uUN

1.2.8
Cuna TpeHus nokos:

P

IA

UN

Koaddurment tpenns

JlaBnenwue:

1.2.9

!




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHUJIbl OTHOCUTEIILHO OCH BpalllCHUA:

IM| = Fl, rae | — mutedo cuiisr

>

F

OTHOCUTEIIBHO  OCH, IHpoxojdamed uepes Touky O
NEPIEHUKYIIIPHO PUCYHKY

1.3.2

HeHTp Macc TCia. HeHTp MacCC CUCTEMbI MAaTCPUAJIbHBIX

TOYCK:

myr + myry+...

T,
M my + my+...







1.33

H#H#Par##
#1.3.4

B onHOpOaHOM 11071€ TSXKECTH

(g = const)

const)
IIEHTP MacC TeJia COBIAIAET C €r0 IEHTPOM THKECTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
1}:"1 +F,+...=0

3akoH ITackansa




JlaBneHwue B xxuakocTH, rokosmeiics B UCO:
P = Do + pgh
p
###Par#t#t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApX = _PBblTeCH
F
Apx
#H##Par#t# B
#1.3.6
P




1.4

€CJIM TeNO U KUAKOCTh nokosaTcs B UCO, To

FApx = ngBblTECH

F
Apx
pgv
YcnoBue miaBaHus Tell
3AKOHbBI COXPAHEHN A B MEXAHUKE
Hmnynbc MaTepruanbHONW TOUKH:
p=mv
p
H#H#HPar##
#1.4.1
m
14
HHHP arH NMiynsc cucTemsl Te:




3aK0H U3MEHEHUS U COXpaHCHUA UMITYJIbCa:
suparsy B HCO
#1.4.3 Ap = A(pl + p2+- . ) = FlBHeLL[HAt + FZBHemHAt+' -







1BHEIITH

At

2BHEIIH

At

B UCO , eciu

A(




, €CIIN

- -

FlBHe[I_[H + FZBHemH+- E

1 BHEIIH

2BHEIH




0
PeakTuBHOE nBUKEHHUE
F
HHPar## Ar X
#1.4.4 PaboTa CcHIIbI Ha MallOM [TEPEMEIIECHUH:
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
(;
D)
MOIIHOCTD CHJIBL:
€CIIH 33 BpEMSI
At
1.4.5
At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOIITHOCTb CHJIBI
Ad
P=— =F-v-cosa
Ar|,
46 Kunerndeckast SHEPTUsl MATePHATbHONW TOUKH:

2 2

mv p
EKPIH = =5

2 2m




KHH

my

2m

3aK0oH U3MCHCHHS KHHETHYSCKON OHEPTUU CUCTCMEL

MarepuanbHbIX Touek: B UCO AEkun = Al + A2 + ...

1.4.7

IToTenunanbHast OHCPIruAi:

JJI1 TIOTCHIOHUAJIBHBIX CHJI




Ay = E1n0TeHu - EZHOTeHu_= AEHOTeHu

lmoreHIy

210TeHIl

AE

MOTEHI]

[ToreHanbHas SHEPrusi MaTEPUAIbLHON TOYKH B
OJIHOPOJIHOM T10JIE TSYKECTHU:

EHOTeHu =myg h

MOTEHI]




mgh

[TorenuuanbHas 3HEPTrUs ynpyro 1eGopMHUpOBaHHOTO

Tena;
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aK0OH U3MCHEHHS U COXpPaHCHUA MEXaHHYECKOI OHCPIUH:

Euex = B T EIICII"EH:II:-

1.4.8 B IICO AEuex = Agcex menoremn. cum,
B IICO AEyex = 0, eCIH Asgcex menoresn. can = 0
1.5 MEXAHUYECKUE KOJIEFBAHUA 1 BOJIHBI
['apmonnueckue KkoneOaHUsT  MaTepUaIbHOW  TOUKH.
1.5.1 Ammuutyna u (Qasa  koneOanuil. Kunemarnueckoe

OIIMCAHHC:




A7) = Asin( @t + ;).

v =x/.

a(n=(v,), = —o'x(f) Za, +@'x=0,

Tac X - CMCIICHUE U3 PABHOBECHS.

JlnHAaMUYEeCKOoe ONKCaHuE:

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

—kx.

OHepreTuyeckoe  OmMcaHue  (3aKOH

MEXaHHYECKOUN SHEPTUn):

COXpaHCHHS




CBsi3b aMILTUTY/IBI KOJICOAHUHN CMEICHUS MaTepUaTbHOM
TOYKH C aMIUIMTyJaMH KoJieOaHul e€ CKOpOCTH U

YCKOPEHHUSL:

U =4, a_ =04

1.5.2

1.5.3

1.5.4

[Tepuon n yactoTa KoNeOaHU:

Hepﬂoz[ MaJIbIX CBO60,I[HBIX KoJIeOaHHMIl MaTEMAaTHYECKOTO

MassTHHKaA.

T=2IF
£

[Tepron cBOOOIHBIX KOIEOAHUN PY>KUHHOTO MasTHUKA!

m
T =21 |—

k

Bomnyxnennsle konebanus. Pe3onanc. Pe3onancHas

KpHBast

HonepeqHHe u MMpOAOJIbHBIC BOJIHBI. CKOpOCTB

pacrnpoCTpaHEHHUS U JUIMHA BOJHBIL:

v
A=vT =—
v




2.1

1.5.5

2.1.1

HNutepdepentius u qudpakius BOJIH

3ByK. CKOpOCTb 3BYyKa

MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS ®U3UKA

Mogenu cTpoeHus ra3oB, >KUIAKOCTEH U TBEPIBIX Tell.
ITycth TepmoauHamMuueckas cucrema (Teno) cocTout u3z N
OJIMHAKOBBIX MOJIEKYJ1. Tor/a KoJIM4ecTBO BEleCcTBa

N m

vV=—-=
Ny




2.1.2
2.1.3
2.1.4
2.1.5

2.1.6

IPICS

— 4ucio ABOrajapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJIIpHAs Macca BelllecTBa

TennoBoe IBMXKEHUE aTOMOB M MOJIEKYJI BEIlleCTBa
B3aumoneiicTBre yacTull BelecTa

Juddyzus. bpoyHoBckoe ABHKEHHE

Monens uneansaoro raza B MKT

CBsi3b MEXIY HaBICHHEM M CpeJHEl KUHETUYECKOU

3Hepl"PIeI>i MOCTYMNATCIIbHOTO TCIIJIOBOI'O JABHIKXCHUA

MOJIEKYJI UJeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

nilfn!cuj _2?'1 £

7 2
3

rzie m0 — macca OTHON MOJIEKYJIBI,




- KOHLCHTpAausid MOJICKYJI

2.1.7 AbGcomoTtHas Temneparypa: T =t +273K

CBs3p Temmeparypbl raza co CpeiIHEed KHHETHYECKOU

BHCPFHCﬁ MOCTYHATCJIIbHOI'O TCIUIOBOTO JOBUKCHHSA C€r'o

MOJIEKYII:
2.1.8 _ 2
PR L 3 kT
L2 2
2.1.9 Vpasuenue p = nkT
MOI[GJ'IB HUACAJIBHOTO ra3a B TCpMOJUHAMUKE!
| VpaBrerre Menreneesa — Kiarefipora
| BEIpeUKEHHe U1 BHYTPEHHEH JHEPTHH
VpapaeHne MeHzgeneepa — KiameiipoHa (IpHM
3AIIICH):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 LL LL

BripaxkeH1e U1 BHYTPEHHEeIl 3HePITI 0IHOAaTOME
raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2




3akoH JlambTOHA Ui JABJIEHHUS CMECU Pa3pEkKEHHBIX

ra3os:
p=p+pt..
p
1
2.1.11
+
2
+
W3omporieccsl B pa3peeHHOM ra3e ¢ MOCTOSTHHBIM YHCIIOM
MoJekyn N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepMma (T = const): pV = const
uzoxopa (V = const):
p
= = const
T
2.1.12




const

b

u3o0apa (p = const):

V— t
T—COTlS

const

I'paduaeckoe npencrapnenue n3omnpoieccos Ha pV-, pT- u
VT- nuarpamMmmax.

OO0benMHEHHBIA Ta30BLIH 3aK0H:
pV

— = const
T

pV




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BECIIICCTBA V.

HaCI)IH_[eHHBIC N HCHACBIMICHHBIC IIapHI. KauecTtBeHHas

3aBHUCHUMOCTD INIOTHOCTHU W JABJICHUSA HACBIIICHHOI'O I1apa

2.1.13
OT TeMIlepaTypbl, HUX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOI'O I1apa
BnaxnocTs BO3ayXa.
OTHOCUTENbHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbIH.[l'[apa (T)
p
HachlllIapa
2.1.14 (T)
p

mapa

(1)




(T)

(M

HachIIIIapa

apa

N3MeHeHue arperaTHbIX COCTOSTHAM BELIECTBA: UCIIAPEHUE

L1 Y KOHJEHCAIUs, KUIIEHUE JKUJKOCTH
5116 M3MeHeHne arperaTHbIX COCTOSIHUM BEILECTBA: IJIABJICHUE
o U KPUCTAJUIM3ALMS
2.1.17 [IpeoOpazoBanue sHepruu B (Hha30BBIX EPEX0ax
2.2 TEPMOANHAMUKA
221 TennoBoe paBHOBeCHE U TEMIIEpaTypa
222 BuyTtpenussa sHeprus
Tennonepenaua kak cHoco0 HM3MEHEHUsI BHYTpEHHEH
223 sHepruu  0e3  coBepuieHus pabotel.  KouBekius,
TEIIONPOBOAHOCTD, U3JIyYE€HUE
KonnuecTBo TEmnoThl.
VY nenbHas TEIIOEMKOCTh BEILIECTBA C:
Q = cmAT
224




cmAT

225

2.2.6

227

VY nenpHas Teriora napoodpazoanus L: Q = Lm.
VenapHas TEIoTa IaBiacHus A: Q = Am.
VY aenpHas TEMJIOTa CropaHus Tormaa q: Q = gm

DOnemeHTapHasi paboTa B TEPMOJMHAMUKE:
A =pAV

pPAV

Brerancnenne pabotel mo rpaduky mporecca Ha pV-
Juarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 =AUyp + A = (U = Uy) +Ap




w

U
1
)
+
A
12
Annabara:
Q12 = 0= Ay, = (U, — Uy) =AUy,
0
12
0
=




w

AU

228 Bropoii 3akon Tepmoannamuku. HeoOpaTtumble nporiecchbl
[TpuniMne! aeiicTBrs TennoBbix mamuH. KIT:
MakcumansHoe 3Hauenue KI1/I. [{ukn Kapho:

T.. —T T
2.2.10 maxn =My, =—0—— =1-_3=
T, marp T, HaTp
YpaBHEHHE TEIUIOBOTO OallaHca:
2.2.11 Qi +Q;+Qz3+...=0




+
3
+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE

3.1.2

OnekTpu3auuss Tea U €€ MNPOSBICHUS. ODJIEKTPUUECKUN
3apsan. /[Ba Buaa 3apsiia. DneMEHTapHBIN AIIEKTPUUYECKUI

3apsan. 3aKkoH COXPAHCHUA JJICKTPHUICCKOIr0 3apdaaa

Bsaumonericteue 3apsnoB. Todeunsle 3apsabl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

MMPOHUITACMOCTBIO




F:k|'?1|'|?z 1 _|'§'1|'1"-?J

&I 4mes, 17

3.1.3

3.14

Onekrpuueckoe mnoisie. Ero neiicTBue Ha 3JI€KTpUYECKHE
3apsiibl

Hanpspk€HHOCTD 31EKTPUYECKOTO MO

-

” F
qnpo6ﬂbn7l
E
q

pOOHbIH

F

[Tone TouyeuHnoro 3apsna:

q
E. =k

72




3.1.5

OIHOPOJHOC IT0JIC:

E = const.

const.

KapTuns! 1MHMNA HaNPsKEHHOCTH ATHX ITOJIEN

HOTCHHI/IaJILHOCTB SJICKTPOCTATHUYICCKOI'O ITOJIA.

Pa3zHocTh MOTEHIIMATIOB U HANIPSKEHUE:
A1z = q(d1 — ¢2) = —qAp = qU.




q(¢

qU.

IIOTGHHHaﬂbHaﬂ OHEPTUA 3apsajia B 3JICKTPOCTATUUCCKOM

I10JIC.
W =q¢




-AW

HOTCHHI/IaII SJICKTPOCTATUYCCKOI'O I10JIA:

w

¢ =—

q
¢
q
w

CBs3b HaHpH)I(éHHOCTI/I MOJIAI 1 pa3HOCTHU ITOTCHIUAJIOB IS

OJIHOPOJIHOTO AJieKkTpocTatnueckoro mojsi: U = Ed

3.1.6

IIpuHIUIT CynepIIO3UIIUH SJIEKTPUYECKUX MTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+




3.1.7

[IpoBOIHUKY B ANEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0




0
, BHYTpHY U Ha MOBEPXHOCTH MTPOBOJHHUKA @ = const

3.1.8

3.1.9

Jusnextpuku B 3JIEKTPOCTATUUECKOM ToJe.

I[I/IBJIGKTPI/I‘ICCKEUI IIPOHUIACMOCTD BEIIICCTBA €

Konnencarop. D5eKTpo€MKOCTh KOHIEHCATOPA:

q

C=—

U
C
U
q

DMeKTPOEMKOCTh TIOCKOTO KOHJICHCATOpa!

£€0S

d

&€




eC

3.1.10

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB!:

<

q = q1+q2+...,U1 = U2 ="-'Cnapann_C1+CZ+---




apaul

[TocnenoBarenbHOE COCIMHEHUE KOHICHCATOPOB:




T10CJI







3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCATopa:
_qUu _CcUu*  ¢?
€T 2 2 2

qU

CU

2C




3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cwuta Toka:
=2
3.2.1 Ay 0
IMocTostaHEIN TOK: | = const
Jns mocrossHHOTO TOKA = It
) VYcnoBust CyliecTBOBaHUS AIEKTPUIECKOTO TOKA.
o Hanpsixenune U u O/IC E
3akoH OMa aJ1g y4acTKa LeMnu:
= U
"R
1
3.2.3
R
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325

DIIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTh
COIPOTUBIICHUSI OJHOPOJHOTO MPOBOJHUKA OT €T0 JJTUHBI

U CeueHHUs. Y IeIbHOe COIIPOTUBJICHHUEC BCIICCTBA.

l

Uctounuku Toka. 3J]C uCTOUHMKA TOKA:!

ACTOpOHHI/IXCI/IJ'[

q

E =

A

CTOPOHHHUXCHUIT




BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3akoH Oma s MOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOU

nenu: E = IR + Ir, oTkyna

[ =—
Rr

1

Rr
3.2.6

E

E.r
= R
Hapanneanoe COCIMHCHUEC ITPOBOJHUKOB!
I=11+12+...,U1=02=..,
1 _ 1 + 1 +
Rnapann Rl RZ h

3.2.7

napasut







3.2.8

[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
U=U1+02+..,.11=12=..,
RIIOCJI == Rl + R2+

ocCI

Pabora anexrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenma:
Q =I*Rt




Rt

Ha pesucrope

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

329

MoIHOCTh QJICKTPUYCCKOT'O TOKA:

A4
p=""| =mU

At Ar—d)
TeroBast MOIIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:




3.2.10

P=PR=Z =U
R

MonIHOCTh HCTOYHHKA TOKA!

CBoOOAHBIE HOCHUTENM  JJIEKTPUUYECKHX  3apsioB B
IIPOBOJHUKAX. MeXaHu3Mbl IIPOBOJUMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIUTOB, Ia30B.

[TonynpoBoanuku. [1orynmpoBOAHUKOBBIN U0

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnyeckoe B3aUMOJEHCTBHUE MarHuTOB. MarHUTHOE
nosne. Bekrop wmarmutHOM — uHAyKuuMu. [lpuHnumn

CyNEPIIO3UIMN MAarHUTHBIX I1OJICH:

- - -

B = B1 +B2+...




332

333

Jluaun wHAYKOUMKM MarHuTHOro mnoisa. KaptunHa nuHMi
WUHIYKIIUU MAarHUTHOTO OJIS II0JIOCOBOT'O u

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OneiT Opcrena. MaroHuTHOE 10JI€ MPOBOJHUKA C TOKOM.
KapTtuna nuHMA MHIYKIMM MarHUTHOTO IOJISA JJTMHHOTO
IpsIMOrO  MPOBOJHUKA U  3aMKHYTOTO  KOJIBIIEBOTO

MMPOBOAHUKA, KaTYIIKHN C TOKOM

Cuna Amnepa, e€ HanpaBJIeHHUE U BEJIUYUHA!

F, = IBlsina

IBlsino.
, TJIE 0. — YTOJI MEX1y HampaBlIeHHUEM MMPOBOTHUKA U
BEKTOPOM

12

334

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYHMHA:

Frop =1 q | vBsina




34

34.1

Jlop

| gl vBsina
I7Ie 0 — YTOJI MeX1y BEKTOpaMu

>

v

JIBrm>keHue  3apsHKEHHOM  4acTUIbl B

MAarfsuTHOM II0JIC

OJIEKTPOMATHUTHAA MH/IYKINA

IToTok BCKTOpa Mar HUTHOM HWHAYKIHUU:

® = B,S = BScosa

OJTHOPOIHOM




BScosa

7 B
4
G729
34.2 SIBnenue snexkrpoMarHuTHOM MHAYKIMU. DC nuHAYKIIMN

3aKOH 3JIEKTpOMarHuTHOM MHayKiuu Dapajes:

AD
343 E = =@’
N -r
Af—0
S if
S
!
O/1C uHIYKIMK B IPSMOM IPOBOJHHUKE JUTUHOM |,
JABYOKYIIEMCA CO CKOPOCTBIO
v
A%
3.4.4
(il




)

B OJTHOPOJHOM MarHMTHOM IoJe B:
| E; |I= Blvcosa

Blvcosa

, [JIE 0. — yTroJI MeX1y BEKTopoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CITH




1
B
B
, v
v
1%
TO
| E; |I= Blv
| E

Bly




345 [IpaBuno Jlenua
NHIyKTUBHOCT:
L - D
Iy
L
1
34.6
o
, mmn © = L1
Camounnaykuus. 9/1C camonHayKuuu:
AT
E,=-L —L =-LI,
Aty
DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM:
W, = LI?
L=
w
L
3.4.7




3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

Kone6arenbublil KoHTYp. CBOOOHBIE AIIEKTPOMArHUTHEIE

KOHe6aHI/IH B UACAJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

L’[ﬂ =g, = e, cos( et + @) =1 cos(cr +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKyJZIa
2T 1
w=—=—
T LC




352

2w

LC

CBs3b AMIUIMTYBI 3apda/ia KOHACHCATOpa € aMHHHTy,HOﬁ
CHIJIbI TOKa npu CBO60)1HI)IX OJICKTPOMAarHuTHBIX

KoJIcOaHUSX B nACaJIbHOM KoJiIe0aTeIbHOM KOHTYPC:
gﬂu}: =
0

3aKkoH COXPAHCHUSA SHCPIUr B HICAJIbHOM KoJIe0aTeIbHOM

KOHTYpE:




3.6

353

BbIHYX1€HHBIE 3JIeKTPOMarHUTHbIE Kosiebanus. Pesonanc

354

355

Ilepemennbii  TOK. IlpomsBomcTtBOo, nepenaya u
noTpedieHne JEKTPUUECKON SHEPTHH
r2 2 r2 2
cts LIT CU LI
+ — Tax — pai=g
2 2 2 2

CsoiicTBa AJIEKTPOMATHUTHBIX BOJIH. Bzanmuasa

= comnst.

opucHTalusd BCKTOPOB B BHQKTpOMaFHPITHOfI BOJIHC B

BaKyyMe:

E1lBlc

3.5.6

[[lxkana  2NEKTpOMArHUTHBIX  BOJIH.  [IpumeHeHune

SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6LITy

OIITHUKA

3.6.1

3.6.2

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA B OJHOPOJHOU

cpene. ToueuHblit UCTOYHUK. JIyd cBeTa

3aKOHEI OTpaXCHUs CBCTA.

a=p




3.6.3

3.6.4

alp

S

[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

3aKOHBI IIpCIIOMJICHUS CBCTA.

HpeJIOMJ'IeHI/IC CBCTa:

nysina = n,sinf.

sinp.

AOGCOIOTHBIN MOKa3aTesb MPETOMICHHUS:

c
Nagec = ;

abc




OTHOCUTEIBHBIN MMOKA3aTENb MPETOMIICHHUS:
N, 1

n =
OTH nl 172

OTH




3.6.5

Xox 1ydei B mpu3Me.
Vi=Va. Ml =Mk,
CooTHOIIEHHE YacTOT M COOTHOIIEHUE JJIMH BOJIH IIPH

nepexoac MOHOXPOMATHUUYCCKOro CBETa 4YCPC3 TpaHULyY

pazziena IByX ONTHYECKUX CPE:

n,<n, n,

ITonHOE BHYTpEHHEE OTpAKEHHE.

[IpenenbHbI yroi NOIHOTO BHYTPEHHETO OTPAKEHUS:

, 1 n;
Sinay, = =—
Noru ny

Sina







Cobuparomue U pacceuBarolive JUH3BL. TOHKas JUH3A.

DOKYCHOE PaCCTOSIHUE U ONITUYECKAs CHJIa TOHKOW JIMH3bI:

D 1
" F
D
3.6.6
F
1
dopmyiia TOHKOHN JTUH3BI:
1 4 1 1
d f F
d
3.6.7 B
1
+




VYBenuuenue, JaBaeMoe JIMH30M:

h |f1
'=w="a




d T

A

F\ h

f

e

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
D0 = F =—=0,
DO







Xox yda, IpoLIeAIero JUH3Y M0l TPOU3BOJIbHBIM YTIIOM
K e€ riaBHOM onTuyeckon ocH. IToctpoenne n3oopakeHuit
TOYKH M OTPE3Ka MPSMOU B COOMPAIOIIHNX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapaT Kak onTtuueckuii mpubop. [7maz  kak

3.6.9
ONTHYECKasl CUCTEMA
Wutepdepennust  csera. KorepeHTHBIE  MCTOYHHUKH.
YcnoBus HaOMIOJEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEPPEPEHIIMOHHONH KapTUHE OT JBYX CHH(a3HBIX
KOT€PEHTHBIX UCTOUHUKOB:
3.6.
.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{lm+1_];, m=0,t1,+2 +3
Hudpaxus ceera. [dudpakiuonHas pemeérka. YclIoBHe
HAOJIIO/ICHUSI TJIABHBIX MAaKCUMyMOB IpU HOPMaJbHOM
naIeHu MOHOXPOMATHUYECKOTO CBETa C JJIMHON BOJHBI A
Ha petéTKy ¢ nepruojaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M

4.1.1 ['unoresa M. [lnanka o kBantax. @opmyna [Inanka: E =hv

®otoHnbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc

E
hv

4.1.2
A
hc

pc




Nmnynsce poTona:

<

hv




413 ®oroadpdexr. Ombitet  A.I.  CroneroBa. 3aKoHBI
o dboTtodrddekra
VYpauenue DitHirelHa 11 potodddekra:
E¢0T0Ha = ABbixoaa + Eyyumax,
¢doTona
ABBIXOJ1a
+
KUHmax
4.14
rie ,
hc
E¢0T0Ha hv = 21’
(horona




hv

hc
hc
ABbIXOAa = hv}(p = l
Kp
BbIXOJa
Kp
A
Kp

hc




2
MV~ max
Eunmax = 2 = eUsay
E
KHHMax
2
my
2
max
eU
3amn
4.1.5 JlaBneHue cBera.




JlaBneHne cBeTa Ha  IOJHOCTBIO  OTPAKAIOLIYIO

IOBEPXHOCTH n Ha IIOJIHOCTBIO IorjIomarmyro

MOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [Imanerapnast Moaenp aroMa
[Tocrynarer Bopa. M3nydenuwe u moriomeHue (OTOHOB
IIPU [IEPEXOJIE aTOMA C OJJHOTO YPOBHSI SHEPTUHU HA IPYTOM:
he
42.2 'hvuj” = .-_ = |EH _EHJ|
Y
JInHeiyaTpie CIEKTPBI.
CrexkTp ypoBHEH 3HEPruu aTroma BoJA0poia:
4.2.3 13 5
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O SJIPA
431 Hyxnonnas Mmozaens sipa I'eiizendepra — MBanenko. 3apsin
o anpa. Maccooe uncio siapa. M3oTomnst
PannoakTMBHOCTS.
Anbda-pacna;
A A4 4
7 X—>,Y+ ;He
bera-pacnan.
DNeKTpOHHBIN B-pacnai;
432 N N 0
X Y+ je+v,
[To3utponHslii B-pacnan:
A A 0=, o,
sX—=Y + jE+ v,
I'amma-uznydenue
3aKoH paJIMOaKTUBHOTO pacraja:
-t
433 N(&) = No *2

N(@)




HYCTL m — MaccCa paaAruOaKTUBHOTO BCIICCTBA. Tor,ua

-t
m(t) =mgy* 2T

m(1)




-t

4.3.4

S nepublie peakuuu. JleneHue u CUHTE3 Alep




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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