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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHOM porpaMmsl, ipeactaBieHHbIX B PI'OC COO, a Takxe
c yu€roM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o013aTeNbHOE NPEIMETHOE COIEpKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4aronIuxcs.
[IporpamMma 1o ¢u3uke Aa€T TMpeACTaBICHHE O LEJIX, COACpPKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAU30BaAThH
3a7a4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx NpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme o pusmke onpenensroTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpemaHero oO0miero oOpa3oBaHUS: JHUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METOJI0JIOTUYECKOM OCHOBOM Jyisi pa3paOOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMmmy 1o Qpu3nke Ha YpOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriryOJaéHHOM
YPOBHE, SABJISIETCS] CHCTEMHO-JIEATEIbHOCTHBIN MTOIXOI.

[Iporpamma 1o gu3rke BKIIOYALT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTyOIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YyIbTATHI IO TOJaM 00yUYECHUS;

conieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJIb30BAHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEICH M
MPEIOCTAaBIIICT BO3MOXKHOCTH IS peaju3allii  Pa3INYHbIX METOJUYECKHIX
MOJXO/MOB K TpPErnojiaBaHuio0 (U3UKU HA YIUIYOJIEHHOM YPOBHE TPH YCJIOBUHU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIep KaHus Kypca.



®duszuka kak Hayka O HamOoJjiee OOLIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHMOIOTHEH,
dbusngeckoir reorpadueir u acTpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpPa3HBIX TEXHOJIOTHM B Cpepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
IOJIy4YEHHUS] HOBBIX MaTEepUalOB C 3aJaHHbIMM cBoHcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOMW BKIJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyuaroiierocsi, B popMupoBaHue yMEHUI MPUMEHSATh HAYYHBIH METOJ MMO3HAHUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIETOBAHMM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CPETHETO 00IIEro 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapusayuu. EE peann3anys NPeaIoyiaracT HCIOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKIUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPoOIeMaMHu.

Hoesa npuknaonon nanpaeiennocmu. Kypc usuku yriyoiEéHHOTO ypOBHS
IIPEATOIAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKIECHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLINAINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEILHOTO AKCIIEPUMEHTa KaK
NOCTOSTHHO JIeHCTBYyIOIero Qaxkropa y4yeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO0 JSKCIEPUMEHTA,



BKJIIOYAIOLIETO (DPOHTANBHBIE YYEHHUECKHE OMNBITHI MPH HU3YYEHWHU HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcss b0 B koHIEe 10 m 11 kiaccoB, auOO TOCJE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To mHTerpanus padot
IPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMu TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BH1a O€3 MOMIAroBO HHCTPYKIIUH.

B nmporpamme 1mo (Qusuke cuUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPECTaBiICHAa €IUWHBIM MepedHeM. Bribop
TEMATUKU IS 3TUX BUAOB YUYCHHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpoIecca UCXOAs U3 OCOOCHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHHE OOYYArOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WUCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME yAENISIETCS PEIICHUIO0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 17151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 3aJJaHHON (PU3NUECKON MOEIBIO, TO3BOJISIONINE TPUMEHATh N3YUCHHBIC
3aKOHBl W 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasliena Kypca, TaKk U HHTETpUpys
MpUMEHEHUE 3HAaHUW U3 Pa3HbIX pa3/iesoB. st KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBJIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKH3HH, TpeOyromue BeIOopa hU3NIECKOn
MOJIJIH JIJIsl CUTYaIlH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @PI'OC COO k maTepuanbHO-TEXHUUECKOMY
o0ecrieueHunto yu4eOHoro mporecca Kype pusuku yriyOJ€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKU JODKHO OBITh HEOOXOIUMOE JIabOpaTOPHOE
000pyTOBaHUE IS BHIMIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHHIECKUX
OIBITOB, JAOOPATOPHBIX PA0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
obopy10BaHHE.

JlemoHcTpaniMoHHOE  000pyZoBaHue (OopMHpPYEeTCs B COOTBETCTBUH C
OPUHIIATIOM MHUHUMAIbHOM JOCTaTOYHOCTH M  OOECHeurBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3MKE KIIOYEBBIX JIEMOHCTpAIMid st
WCCJICNOBAHMUS  M3y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOeCIedrBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX oOOydJalommxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHupoBaHHEe WHTEpPECa H CTPEMJICHHS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTHE HUX HMHTEIUICKTyalbHbIX U  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax Oyayuen
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHH.

JocTuxeHre 3TUX leneld 00ecreynBaeTCsl PelIeHUEM CIEAyIOUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero oOpa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UIECKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3AaHue (U3UYECKON
MOJIEIM, aJEKBATHOM YCJIOBHUSM 3a/laud, B TOM 4YHCIE 3a7a4 HWHXKXEHEPHOIO
XapakrTepa;

NMOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
bU3MYECKUX DKCIEPUMEHTOB, aHalIW3a W HHTEpHpeTanud HHpOpMaIuHy,
ONpeIeNICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE WHTEpeca K chepaM nmpodhecCuOHATHLHOU NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsg HayKa o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (QU3UYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepUalibHasi TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3NYECKAS] TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKa U HANPSHKEHUS B LIENMU OCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi naboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUYKEHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHUE MaTE€pUaIbHOW TOUYKH, UX MPOCKIMM Ha OCHU CUCTEMbl KOOPJMHAT.
CroxeHue nepeMeeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOe maneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas W JIMHEWHasi ckopocTh. Ilepuon u 4vactora oOpalieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LICITHBIE, IECTEPEHYATHIE U pEMEHHBIE ITepeaadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMUSL.

Crioco0ObI ucCIeIOBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy PpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEM, TPAEKTOPUI, CKOPOCTEN IBUKEHHUSI OJHOTO U TOTO K€ Teja
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue nBuKeHuUs Tena, OpOIIeHHOT0 TOpu30HTANIbHO. [[poBepka rumnoresbl
O TOPSAMOM MNPONOPLMOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TOJIETA U
Ha4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne NBHKEHHSA Tella MO OKPYXHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJ1a OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MMUpoThl. J|BUkeHuEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBXEHUS U CUIIA TPEHHUS TIOKOSI.
Koaddurment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JNBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTENBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJI YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMItynbC cUITbl M1 ©I3MEHEHHE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O cCOXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHONW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MATEPUATIBHOU TOUKHU.



[loreHUHUAIBHBIE W HENOTEHIMAJIbHbIE CUbl. [loTeHIManbHAas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM ToJie. [loTeHnmansHas 3Heprus Tenna
B TPABUTAIMOHHOM TMOJi¢ OJHOPOAHOro mapa (BHYTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm [ MACaNbHON JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJIOMET, KOMEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHue 2HEPTUn Telia MPU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTECHIHAIbHOW SHEPruil MpH
JIEWCTBUU Ha TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HN3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenune Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE ¥ MOIITHOCTHU CHIIBI
TATH.

CpaBHeHME U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne COXpaHeHUsI UMITYJIbCAa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWIBI TPEHUSI TPU ABWXKEHUM Tejla N0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrxeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BEIIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJI.

Mogenu KpuCTaINIMYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO mpounecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpoliecca.

N3yyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHWe U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHne MenaeneeBa—KianepoHa n BbIpaXEHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMInepaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepegaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOJAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJISIpHasd
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM TIpoliecce.

[lepBbIii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss1 dHeprus. Kom4uecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUd TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIlepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 00Jiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABuraresiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeJIbl.

TexHUYecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIM3alKs OMOOPTraHUYECKOTO TOILINBA JIJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro nNpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

N3yueHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kunenue. Y nefpHas TerioTa
napooOpa3oBaHusl.

HacelllieHHbIe W HEHAchIleHHbIE mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TeMIIEpaTyphl KUIIEHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctamioB. [lmaBneHne W Kpucrtaimzauus. YJIelIbHAsg TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaru tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUUKUHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0IaxX.

YpaBHeHuUE TEMI0BOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MaTepUAJIbI.

Hemoncmpauuu.

TermioBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipabie aBiaeHusI.

Mopenu HEHbIOTOHOBCKOM YKUJKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOIO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  JAeQopMalii  pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noie.

OJeKTpu3anus Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, HOHMAJIEKTPUKH H  TMOJYIPOBOJIHUKH.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3apsiia.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynoHa.

DIIeKTpUYECKOE 1mose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsok€anocts  anektpuueckoro  moinsa.  [IpoOuwiit  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsda B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTatuyeckoro noss. Csi3b HANPSHKEHHOCTHU MOJIS M Pa3HOCTU
MOTEHIIMAJIOB [T DJIEKTPOCTATUYECKOTO MO  (Kak OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyTIEPIO3UIIUN PIECKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTO 1o 00bEéMy miapa. Ilosme paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH H
SKBUIIOTEHIHMAIBHBIX TOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM MOJIE. Y CIOBUE PAaBHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHIeHcaTopoB. [locnenoBarenbHOe COEIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOKCTBO U JEUCTBUE KOHICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsiKEHUsI) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoanuwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hanpsokenne U n O/IC €.

3akod OMa JJ1sl ydacTKa [eIu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dekTpuueckux meneil. [IpaBuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C v BHyTpeHHEE CONPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKOH OMa Jj1sl TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSOKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coennHeHns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHHMKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomut, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COCIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHHMKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJAUMOCTE TBEPABIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTtponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYEeCKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra3opa3psaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOUO I, TAIbBAHUKA, pAPUHUPOBAHUE MEIU, BbITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB ¥ TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

Habmroenue 3nexTposimsa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS ~ TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYeCKUl MPAKTHKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBbHBIX MNPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX TUNOTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ounonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHOZ20
no3nanuA: SBICHUE, HAY4YHBIH (akT, rumnoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopus, HAOJIOACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTUiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAs Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIJIOBBIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKHE KPUCTAJIbL, JJIEKTPUUECKHE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodpa3oBaHue ABMKCHUN C MCMOJIb30BAaHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTOIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBasi TypOUHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopena.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, Napa- U THAMarHeTHKH.



TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptnna nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISI  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUAKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBONUCTB PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKIuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HMHAYKIMOHHAS
Me4Yb, COJICHOWU/I, 3alllUTa OT AJEKTPU3ALMU TEJ NPU ABUKECHUUA B MATHUTHOM T10JIE
3eMJIu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKUUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sIBICHUS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonmnyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN U3 MX DHEPreTUYeCKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOIHOU
BEJIMYMHBI C aMILTUTYJIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KoOJieOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxatonux kKojaebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHruecKkue yCTpOHUCTBa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuce K01e0aTeIbHOTO ABUKEHHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuil 1 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne koyneOaHUN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mneproaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXalOMINX KOJaeOaHuH.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoiactBo, mnepegaya U MOTpeOIeHUE
AIIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHuecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOAHUM.

Mopenp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIMIT ACHCTBUS TpaHCchopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNMHble 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
pOJI0JIbHBIE BOJHBL. [lepuos, CKOpOCTh pachpoCTpaHEHUsT U JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
U pakiys.

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

[ITymoBOE 3arpsI3HEHUE OKPYKAIOUIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IIyYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3M U TEJIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiiy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, mudpaxius, THTEpPepeHIHs.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MIEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPENl.

Xon nyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€loro cBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroil IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie u paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
cepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHUS.

@opMysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKU W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MpOCBETICHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCTOSIHUS pacCeUBAIONIUX JIMH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIInN 1 TOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTephepeHINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEISIX.

HaGmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenune cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI clIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHiia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTUs
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuHa BosHbL 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIeWca vactulbl. KopmycKymispHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBETOAUO OT HANPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA PYTOM.



Bunbl cnektpoB. CriekTp ypOBHEHN 3HEPTrUU aToMa BOJIOPO/A.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue TMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass mogens snpa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIMsAHME PaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbII (OH n3inydenus. Jlozumerpusi.

OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertozapl perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

@OyHaaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaenoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUHU U 3BOJOIMKA CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
raJlaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve rajmakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITydeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUHN ISl ONPEACIICHUS MOJ0KEHUST HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUYUH C UCITOIH30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMIIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIIUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKuX BETUYMH, NPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
n1abopaTopHbIe pabOTHI, MPAKTHKYMY).

O6o0maromiee NOBTOPEHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « INEKTPOAMHAMUKAY, «KonebaHus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesTeIbHOCTH YeTIOBEKA, POJIb K MECTO (DU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B 00OILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeamMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kimacce ocyuiecTBisercs
C YY4ETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMU MAaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpEHHUE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpHI M HMX NPOEKIMU HAa OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTOJHHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHBIC
JNBWKEHUS B JKMBOM NPUPOJAE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKDPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ], KPUCTAIIMYECKAS CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHbIN aHAIU3.

T'eocpaghusa: wmarHuTHblE TMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PYII,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHATOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTPONepeay, 3J1€KTPOJBUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
NMPUEMHHKH, JIEPHAsA SHEPTeTUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIOCOOHOCTH 00YyYaronInuXxcsi pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTH B IMPOILECCE PEANN3ALNA OCHOBHBIX HAIPABICHUMN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKON MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATH C  COLMAJIbHBIMU  WHCTUTYTaMU B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHMBOJAM, IOCTHKEHHSIM
POCCUMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTh OLIEHMBATH CUTYAllMIO M NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymiei mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHUIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHME M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YHOH AEsATENbHOCTH, FOTOBHOCTH B IpoLEecce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Ba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNnUpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaeaoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznuecKoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlU3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHHMS 1O (QU3NKE B TMPAKTUYECKYIO OO0JaCTh
KA3HEICSITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJI€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CUCTEMAaTU3allMi0 M HUHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUYHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUya IbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3ysIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraT HOBBIE MPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh TIO3HABATENbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM pabOThl ¢ YYETOM UMEIOUIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOT0 IpeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYallMH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHUBATh PUCKH W CBOEBPEMEHHO NPHUHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJH3€ Pe3ylIbTaToOB
JIESITENIbHOCTH,

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU.

B npornecce mOCTMXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAMOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIECHUE, CIHOCOOHOCTh aJalTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MpPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTOCTHKEHHIO LIENH
U yCIlieXy, ONTUMU3M, HHUIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWUTHIBATh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, TMPOSIBIATH HHTEPEC HU
paspeniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OSTHYECKOW cdepax AeITeTbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJb (DPU3HMUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMANIBbHAs CHUCTEMa OTCuUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOHOE IaJICHUE,
abcomoTHO ympyras jaedopmaims, aOCOMIOTHO YNPYroe W aOCOJIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth yclioBUs (TpaHULbl, 00JIACTH) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa ['anunes ajie CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII ~ OTHOCUTENBHOCTH [ 'anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBUSI paBHOBECHS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKkux 3aKOHOB: IMpeoOpa3oBaHMi ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsI HUMITYJIbCA M MEXaHWYECKON
DHEPI'YH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHOBHble moOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (PUBHKK U
TEPMOJAMHAMHUKHN (CBSI3b  JIaBJICHUS HUACAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBWKECHUS M KOHILEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABWKEHHS €T0 YaCTHULl, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMe MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menpneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), MIPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKUE SBJICHHS, WCIOJb3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ NPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl dapajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPI s,
MeXaHU4ecKasl YHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJIa TSDKECTH, CHWJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tea ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, JHEPTUS YIIPYTOi
nedopManvi Ipy>KUHbBI, KOJTUYECTBO TEIIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEMaOBOrO JBUTATENS; JIEKTPUUYECKOE ITOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSYKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO IIapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOABHXKYILAS
cuia, CUjia TOKa, HalpsKEHUE, MOITHOCTh TOKA, JJIEKTPUUYECKAasT EMKOCTb
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4YacTKa  LENu  C
MOCIIEIOBATEIbHBIM U TTAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHUE, TUDPy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, DIICKTPU3ALMS TEJ, SKBUIIOTEHIMAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUW (PU3NUECKON BETMUUHBI OT
JPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bu3nueckux BeTUYMH B BHUAEC TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
MCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEAIOKEHHONW TUIIOTE3bI: TIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3b;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKON M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPOKUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
bu3nUecKoil MOJIENbI0: Ha OCHOBAaHMM aHajn3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MUecKO MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThI PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PEUICHUA 3ajad,
MPOBOJIUTH PACUYETHI HA OCHOBAHUM UMEIOIIMXCS TaHHBIX, aHAIN3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemiaTh KadyeCTBEHHbIC 3a7auM, TpeOyIollhe NPUMEHEHUS 3HAaHUU U3
Pa3HBIX pa3leioB Kypca (PU3MUKHU, a TaKKe UHTErPALMKU 3HAHUM U3 PYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBA3AHHOM C (PU3MYECKHUMHU TIPOIECCaMU, C
MO3UIINN SKOJIOTUYECKON O€30MaCHOCTH, MPECTaBICHUIN O palliOHATHFHOM
MPUPOIOTNIOIB30BAHUM, & TAKXKE PA3yMHOM HCHOJIb30BAaHUU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ MHGOpMaNHeH (U3MIECKOTO
CONIEp)KaHUSI C HWCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIsl TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALINU, CTPYKTYPUPOBAHUS M WHTEPIIPETAIUU
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POpMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3INYHbIX COLMAIBHBIX pOJEi,
IUIAHUPOBATH PadOTy IPYIIbI, PALIMOHAIBHO PACIPENEIIATh 1E€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOIrO W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIISATHE MOTUBALUIO K Oyayiien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax NesATEeTbHOCTH YeJOBEKa, POJib U MECTO (DPU3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHUECKOMN
JEATEIIbBHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIUCATEITBbHON, CHUCTEMATHU3UPYIOUIeH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, POJIb
dbusndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTHUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENel (PU3MUECKUX TEN U IPOLECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaATEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PYKUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO fJ]ipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH BJEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOHM WENU CO CKOPOCTHIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTordexra, mepBuIit 1 BTOpO MOCTYNAThl bopa, MpUHIIKIT COOTHOIIEHHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIpPsHKEHHOCTh JIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIXKYIIAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUI:
AIIEKTPOMArHUTHAs MHIYKUHUSA, CAMOMHIYKIMS, PE30HAHC, HHTEp(EepeHIIH
BOJIH, Judpakius, JTUCIEPCHs, IOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anbda- u 6eTa-pacnasl aaep,
ramma-u3iaydeHue saep, pu3ndecKue MPUHITUIBI CIEKTPATBHOTO aHaIu3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBlICeHUE WHIAYKIWW MArHUTHOTO TOJI MPOBOAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMoe MIIOCKUM 3€pKaJiIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalM3a ¢ OOBACHEHUS (U3UYECKUX  TPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIOINH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIL30BAaHUEM TMPSMBIX H3MEPEHUM, TMPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpPOBaTh pe3yJabTaThl  TMOJYYCHHOW 3aBUCHMOCTH
bu3nUeckux BEIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHHUs, OIICHUBATh aOCOJIFOTHBIC U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIC PE3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJTI01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOTrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
WCCIIEIOBATEIIbCKOW M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJ]aHHONM M HESBHO 3aJlaHHOMN
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHajdu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojeNd, OTBEYaloIIHe TPeOOBAHMSAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3HYECKUX TEOPHUH
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pE3yNbTATOB;

pemaTth KadyeCTBEHHbIC 3a7ayd, TPeOyIollhe NPUMEHEHUs] 3HAaHUU U3
Pa3HbBIX pa3lesoB Kypca (PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJINUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIIOJIB30BAHUU JOCTHUKEHUN
HAyKW W TEXHOJOTUW JUIsl JaJbHEHINero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUeH (PU3NIECKOTO
COJIEp’)KaHHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJH30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4aeMylro  HMHQOpMAlMl0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PAOOTy TPYIIIbI, PALIMOHATIBHO PACHPENEATh AeTENbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXIOro U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

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 TPUPOIBI 6 bubmmorexa [TOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 AHeMaTHa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea . ! 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 MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TemnoBbie MalIMHbI

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
. . bu6mmoreka [IOK
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
bubmuorexa [JOK
1 o i 1 1
3 VISHACCICHIL TIPaKTHIOoN 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
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
bubmuoreka [JOK
1.1 M 14
ArHUTHOE Tiore https://m.edsoo0.ru/39859%f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo0.ru/39859f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edso0.ru/39859¢f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo0.ru/39859¢f1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHYCRYIp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1SHKa aroma 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.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. PDU3SHUECKHA IPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859%¢f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
CICPBHOC Bpett 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| ®duszuka — pyHaaMeHTaabHas 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 TEOpUs B IIpoliecce
P P P bubmuorexa [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/34c¢49931
SKCIIEPUMEHT B (pu3mKe
4 CrniocoOsl u3MepeHus: GU3NYECKUX | bubnuorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOJIIOTHAsI U OTHOCUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo (GU3UKU B (POPMUPOBAHUHU
6 COB quﬁ)!HHOﬁ Ha(b }1;)0171 Ea THUHBI 1 bubmorexa HOK
p yi . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JCATEITHHOCTH
Jmonen
Mexanunueckoe apuxenue. Cucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK

MEXAHUYCCKOT'O ABUKXCHUA. prIMaﬂ n
oOpaTHas 3a/1au MEXaHUKH

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




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

bu6mmoreka [JOK

8 Tpacwropus. epemenerie. https://m.edsoo.ru/30a108a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpJAUHAT
PaBHOMEpHOE NpAMOJIUHEITHOE

9 neuxkenne. ['padudeckoe onrcanue bubnnoreka [HOK
PaBHOMEPHOT'O IIPSIMOJIMHEUHOTO 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

12 MIPSIMOJIMHENHOTO IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

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

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe ABUXKEHUE.

I[BI/I)KCI:II/IC 10 OKPYKHOCTH. YTJ0Bast BuGmorexa LOK

15 U JIUHENHas ckopocts. [lepuon u

yacToTa. [{eHTpocTpemMuTtensHoe 1
MIOJTHOE YCKOPEHHE

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




KonTponbhas pabota no teme

bu6mmoreka [IOK

16
"KunemaTuka" 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
[IpuHIKIT CYyTIEPITO3UITUN CHII.

20 P:I_HGHI/Ie 3£qua IIpUMEHCHHE bubmorexa [IOK

A p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTCHUS.
21 OKBHBaJCHTHOCTh TPaBUTAIMOHHON 1 bubmorexa [JOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cuia TSKeCTH U yCKOpeHHe bubnuotexa [JOK
CBOOOIHOTO TaJICHUS https://m.eds00.ru/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
TENIa 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
BpateHus. [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
"Muunamuka. CtaTrka TBEpIoro 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 IBMKEHUH LIEHTPA
Mmacc
HMiynibe CUIIBI M U3MEHEHHE
33 HMITyJIbCa TeJla. 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 W3MEHEHUN KMHETHYECKOU SHEPTUU bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHON 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
. bubnuorexa [JOK
39 M3MEHEHHEM MEXaHUYECKOH dHepTrun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 % EIZI];GHI/IC BeYIE) }JI'IrJ'II/I 1 uaeajJIbHOU bubmmorera [TOK
P Py https://m.edsoo.ru/f30f43b6
KUIKOCTU
A1 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npenacraBieHuii o npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUS bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
TBIKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U
bu6mmoreka [JOK
43 TBEPJbIX TeJ. XapaKTep IBUKEHUS U

B3aMMOJEHCTBHUS YaCTHI] BEIISCTBA

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.eds00.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 BEIICCTBA 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.edso0.ru/10265a05
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN 3HEepruen https://m.edsoo.ru/c38af875

IMOCTYNATEIbHOTO TEMIIOBOTO
JIIBIDKEHUS €€ 9aCTHII




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
3Hanui 1mo reMme "Ocnossl MKT" https://m.edsoo.ru/09d12fd8
56 KouTponbhas pabota no teme bubnmoreka [JOK
"OcHoBrl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBui 1uist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE
57 napametpsl. [lapameTrpsr T/l cucteMsl bubmorexa HOK
PAMETPHL. 1apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHME 3HAYCHUS BEJTUYMH,
OITMCBLIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcanus T/] bubmmorexa LHOK
p p https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mopens uaeaabHOro Ta3a B
59 TEpMOIUHAMUKE. Y CIIOBUS bubmmorexa LHOK
p Tl https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
VYpaBuenue MenaeneeBa-Knanelipona
60 ¥ BBIpa)KEHHUE IS BHYTPEHHEH bubmorexa LOK
P A yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
Bripaxkenue nst BHyTpeHHEH SHEpruu
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubmuorexa [JOK
KBa3zucrarnueckue u HECTATHUCCKHE https://m.edsoo.ru/ac5cacl5
TIPOTIECCHI
DnemeHTapHas paboTa B
& TepMoAnHamMuke. Beruncienue bubmuorexa [JOK

paboTshI 1o rpaduky npouecca Ha pV-
ararpaMmme

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




Tennonepenayda kak crocod

bu6mmoreka [IOK

63 M3MCHEHIIA BHYTpeRticit osneprii 1)1 https://m.edsoo.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 AelIbHas 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 U3MEHEHHUS BHYTPEHHEN bubmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS

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

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

71 MaxkcumanbsHoe 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

HUCIIOJB30BaHHUA TCIIJIOBBIX

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




nsurareneil. TeroBoe 3arpsi3sHEHUE
OKpY>Karollen cpeibl

74 Pemenne 3agau bubmorexa [IOK
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. TermioBrie 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 napa oT TeMIeparypbl, UX bubnnoreka [JOK
HE3aBHCUMOCTE OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmoreka [IOK
OTHOCUTEJIbHAS 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 Tena. AHU3OTPOIHS

CBOMCTB KPHCTAJUIOB

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




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps://m.edsoo.ru/6ee91eof
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 YpaBHEHHE TEIJIOBOTO OamaHca hitps-//m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

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

Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK

88 .

110, UCKPUBIICHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyna Jlammaca
O06001IeHre U CUCTEMATU3AIIHS

29 3HaHU# Mo TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSIHUS BeliecTBa. Da3oBbie https://m.edsoo0.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/1 aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUS bubnmnorexa [IOK
DAL P htps://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 DJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubmnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTeHnuaabHOCTD
97 AIIEKTPOCTATHYECKOTO OJIsI. Pa3HOCTE bubmmnorexa [IOK
P ‘ hitps://m.eds00.ru/80021447
MOTEHIIMATIOB ¥ HAMPSKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
T10JI4

https://m.edsoo.ru/af5fa389




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 JIMANEeKTpUKY U OJYIIPOBOHUKH B bubnuorexa [JOK
DJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
" bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edso0.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE 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
. " bubnnoreka [HOK
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe
" https://m.edso0.ru/5752603f
noJie
114 KontposbHas paboTa mo teme bubnnoreka [HOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
bu6mmoreka [IOK
115 VYcoBus CylecTBOBAHUSA
https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
/C https://m.edsoo.ru/0839a115
117 3akoH OMa 11 ydacTKa LEnu. bubnuoreka [IOK
DNEeKTPUYECKOEe 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 nenbHo€e CONPOTHUBIICHUE BEILIECTBA. bubnnoreka [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIebHOE,
bu6mmoreka [JOK
120 CMEILIaHHOE COCNMHEHUEC

IIPOBOAHHUKOB

https://m.edsoo.ru/236f7¢07

121

Pacuér pa3BeTBIEHHBIX
anekTpudeckux nenei. Ilpasmna
Kupxroga

bubmuoreka [JOK
https://m.edsoo.ru/1794cf37




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c¢5c¢
bu6mmoreka [JOK
124 P
CHICHHE a1t https://m.eds00.ru/6761bf0f
MOIIHOCTD JEKTPUIECKOTO TOKA.
125 TerntoBass MOIITHOCTD, BEIAENIsIEMAasI Ha bubnmnorexa [IOK
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
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
12 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.edsoo.ru/5465632
132 Konznencarop B Lienu 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 MeTaiiax. CBepXImpoBOIUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acriaBax 3JIEKTPOJUTOB. 3aKOHBI bubmorexa LHOK
P P ’ https://m.edsoo.ru/4b423491
Dapagest U1 SIEKTPOIU3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92f76
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
bu6mmoreka [JOK
144 [TonynpoBOIHUKOBBIE TPUOOPHI
YHpOBOA PHOOP https://m.eds00.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU TOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX

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




npuOopoB" win "3HAKOMCTBO C

g poBoii 1aboparopueii no Gpusmke.
[Tpumepsr u3meperns HU3nIecKux
BEJIMYMH MTPU TOMOILN
KOMIIBIOTEPHBIX J1aTYMKOB"

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHure HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH cKOpocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1pu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TpHU
PaBHOYCKOPEHHOM JIBHKE€HUN"

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

bubmuorexa [JOK
https://m.edso0o.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
"N3y4yeHue qBUKEHMS Teja 10
OKPYKHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" MIIH
"HccnenqoBanne 3aBUCHMOCTH
nepro/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos"”

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

150

@u3NYECKU IPAKTUKYM IO TEME
"U3mepeHune paBHOICHCTBYIOMIEH

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




CHWJIBI TIPU IBMKEHUU OpyCKa 10
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH TTIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI
YIOPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
U PE3MHOBOM 00pasle, OT X
nepopmarun” win "HM3ydenue
JIBUKCHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
0J10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhumenTa TpeHus
10 BEJIMYUHE YTIIOBOTO

ko3 dunmenta 3apucumoctu Frp(N)"
nnu "UcciaenoBanue OBMKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIeHTOM
Tpenus" wiu "M3yuenue nBrKeHUs
rpy3a Ha Bajly ¢ TpeHueM"

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

YCTOMUYMBOCTH TBEPAOIO TeNa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
Taru" unn "CpaBHEHHE U3MEHEHUS
MMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Temna 1o
TOPMO3HOMY ITyTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOTO
npoiiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOI
nabopatopun)" niu "U3ydyenue
M30XOPHOTO TIporiecca’ uiun
"N3yuenue nzobapuoro mpoiecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUS"

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

bu6mmoreka [IOK
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
HcapeHus KUJIKOCTeN" i
"N3mepenue yaenbHON TEeMI0ThI
raBieHus Japaa" wim "Usyuenue
CBOMCTB HAaCBIILIEHHBIX AapOB" WU
"N3mepenue abCoOIIOTHOMN BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". Msmepenue
Kod(durmeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHEHCATOpa B
SHEPTUIO U3ITyYEHHUs CBETOIMoAa" NiIn
"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




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

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

bu6mmoreka [IOK

160
3aBHCUMOCTHU COIIPOTHUBIICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJIBT-aMIIEPHOU
XapaKTePUCTUKH Auoaa"
PesepBHeIit ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubmnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O0001IEHNE 1
162 CI/ICTEM&TI/IL’»ZI_II)I/ISI 3HAHUU 110 TEME bubnnorexa [IOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHelit ypok. O60011IeHNE 1
163 CI/ICleMaTmZEHﬂ 3HAHUU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepubIiil ypok. O6006111eHIE 1
164 CI/ICTEMaTmZLII)Hﬂ 3HAHUU 0 TEME bubmmorera [TOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHbI COXPAHEHUS] 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

cucreMaTrmus3alnua 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmoaunamuka. TenaoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME | bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBble Iepexo bl

PesepBusblil ypok. O000IIEHNE 1
P P n bubmuorexa [JOK

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

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

169 cUCTEMATH3allNs 3HAHUM 110 TEME 1
https://m.edsoo.ru/3cae6dal

"IlocTOSIHHBIN 31EKTpUUYECKUI TOK"

Pese it ypok. O6001eH1e
PBHBIH YPOK HICHHE U bubmnorexa LIOK

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

"Toku B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue

n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE

padoThI padoThI
pecypcsl
B3anmoneiicTBre NOCTOSTHHBIX
1 MAarHUTOB U IPOBOAHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.eds0o.ru/487a8593

MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIMU.

’ [TpunIMI cynepno3uiuu | bubnnoreka [JOK
MAarHUTHBIX 1oJjel. Jlnnnn 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
Cuna JlopeHua, e€ HanpaBiieHHE U

7 MOy b. JIBIOKEHUE 3apsSKEHHON 1 bubnuoreka [IOK
YaCcTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
ToJie

bubnmoreka [JOK
8 Pemrenue 3agau 1 1

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 o 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 3MEeKTPOMarHuTHOM
15 HH 5078 HOTIz)K BEKTOpa bubmorexa [OK
AYRHR N P https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6mmoreka [JOK
16 OAC nanyin https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnnoreka [JOK
QPapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe 251eKTpru4ecKoe moie. bubnnorexka [JOK
Toxu ®@yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS bubnuorexa [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
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 bubmorera [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 M0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenue 3ana
HHICHHE St https:/m.eds00.ru/88f69d2b
O06001IeHNEe U CUCTEMATU3ALIHS
. bubnuorexa [JOK
26 3HAHWH 110 TEME
" " https://m.edsoo.ru/76484025
DNeKTpoAMHAMUKA
7 KonTponbhas padota no teme bubnuorexa [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/7¢1db385
I"apmonnueckue konedaHus
KunemaTtnueckoe 1 THHAMHYECKOE
29 OIUCAHKE KOJIeOaTEIbHBIX bubmorera [JOK
. https://m.edsoo.ru/87ce9498
JIBMOKCHUH
DHepreTuveckoe onucanue. BeiBos
JUHAMHYECKOTO OIHCAHUS
. bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIeOaHUH 13 X

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHA

https://m.edsoo.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 MaTeEMaTHYECKOTO Bubmaorexa ITOK
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
KoJIeOaHUH PYKUHHOTO MasiTHUKA
3aryxarolue KojaeOanusl.
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/addeec?1
https://m.edsoo.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I}(Ib BpM 3BIKAJIHBIX Bubmaorexa [JOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O00011IeHIE U CUCTEMATHU3AIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmorexa LHOK
" https://m.edsoo.ru/eb84182f
KoJe0aHus
18 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubnuorexa [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCaTOopa C bubmuoreka [IOK
39 o
aMIUIUTYAON CUJIBI TOKA B https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnmnoreka [JOK

nacajibHOM KoJIe0aTeIbHOM KOHTYPC

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAardiuTHBIC

bu6mmoreka [IOK

41 KoJjieOanus. B KT €
FICOARI. DRIHYHRACHHE https://m.eds00.ru/5¢668619
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
42 KOHJICHCATOD B LICOHU IIEPEMEHHOTO Bubmaorexa ITOK
A PEI p https:/m.eds0o.ru/84836152
TOKa
43 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/lcac6cdc
3HAQYEHHME CUJIbI TOKA W HAIPSHKEHUS
46 Pe3onaHc B 2J1eKTpUUECKOH LIEMU Bubmorexa ITOK
p H https://m.edso00.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
DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE DIEKTPOIHEPTUH.
49 Kp JIBTYpa I/ICHOJ‘IB30§aHI/I}Ip bubnnorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCETHEBHOM
SKU3HU
Bubnuoreka IIOK
50 Pemrenne 3agau 1

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemrenue 3ana
HHerH Aat https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATHU3ALIS
52 3HAHUHU 110 TEME bubmnorera [IOK
https://m.edsoo.ru/401024a9
"DneKTpoOMarHuTHBIC KoieOaHus"
Mexanuueckue BOJIHEL.
53 XapakTEPUCTHUKU MEXaHUYECKUX Bubmorexa ITOK
P p https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBoiicTBa MEXaHNYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3Byk. X
BYK- AapaKTCPUCTHI 3BYKa https://m.edsoo.ru/138b6£f09
56 NndpazByk u ynprpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edsoo.ru/7380038f
57 Pemenne 3agau bubmorexa [IOK
https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuotexa [JOK
N3nydeHue 3J1eKTPOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust MEKTPOMATHUTHBIX BOJIH. bubnuotexa [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 IIprnMeHeHne 2IEKTPOMArHUTHBIX Bubmorexa ITOK
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.edso0.ru/9f96f1{8




2 KontponbHas paboTa mo teme bubnunoreka [JOK
"Konebanus u BosHbBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnmoreka [JOK
pacrpocTpaHeHUus CBETA https://m.edsoo0.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 OTHOCHUTEJIbHBIN MI0KA3aTelb
66 npenomienus. [lonHoe BHyTpeHHEe bubmorexa HOK
P ' . yIp https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yroiu
MOJTHOTO BHYTPEHHETO OTPAKEHUSI
Pewrenue 3a1au Ha npuMeHeHUe
67 3aKOHOB OTPAXEHUS U MPEIOMIICHUS 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
OITHYECKAas CUJIa JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHH B TUH3AX bubnmoreka [JOK
U UX CUCTEMAaXx. Y BEJINYCHUE 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 bubmnorexa [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
78 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
I1
L PMMCHCHHC HHTEP(epeHIIH https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80
Jlugpaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeTka. Y cioBue bubnuoreka [IOK
Ha0JII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 Pemenue 3amau
A https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edso0o.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
OTHOCUTEIBLHOCTU

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

90 Jlopenua. YcioBre NnpuUMHHOCTH. bubnnoreka [JOK
OTHOCHTENIBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JTUHBI

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

92 HMITYJIbCOM PEIATUBUCTCKOU bubmmorexa LOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTUs MOKOs

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnmorexa LIOK

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 hoTod(hPekTa https://m.edsoo.ru/8c68e5b9
VYpaBueHnue DitHmITeHA 15
98 dororddekra. "Kpacnas rpanumna" bubmorexa HOK
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 Of/iJISIIIL/I aI:);Me BI f)[GJIaCTI/I ! bubnmnorexa LIOK
p P p . https://m.edsoo.ru/5df8baf1
JIOKAJTU3AIMH IBIKYIICHCS YaCTUIIBI
102 KopnyckynsapHo-BOIIHOBOH AyaJIN3M bubmmorexa [IOK
PHYCKYIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHucTaiax https://m.edsoo.ru/30dbal8c
Crnenmduka U3MEpeHUH B
104 MHKHO$H e COO”II“)HOIHGHI/IH bubmmnorera [TOK
POMHD o https://m.edsoo.ru/65783dec
HeonpeaenénHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CIICHNE rpaduHecKyX sanad https://m.edso00.ru/e70195bd
b K
106 Pemrenue pacu€tHbix 3a1au nbmmorexa O

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

1 n T n "K _
07 OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OMBITHI IO UCCIICTIOBAHUIO CTPOCHUS
108 aroma. [Imanerapnas Mojenb aToma bubmmorexa LOK
: P A https://m.edsoo.ru/312b750a
Pezepdopna
bubmuorexa [JOK
10 IT b
? OCTYHATH Hopa https://m.edsoo.ru/404dfada
110 Bunsl cnektpoB. CriekTp ypoBHEM bubnuorexa [JOK
SHEPrUM aTomMa BOJI0pOIa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKIEHHOE bubnuorexa [JOK
HU3JIy4YEHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuorexa [JOK
112 JI
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-NBanenko. 3apsa u bubnmnoreka [JOK
MAacCOBO€ YHCIIO Anpa. M30Tomsl. https://m.edsoo.ru/34adaSde
PanyoakTUBHOCTH
3aKOH paIMOAKTUBHOTO pacraja.
CBolicTBa MOHU3H ero
pyrom bubmuorexa [JOK
114 n3iydeHus. BiousHue

PaarO0aKTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HYKJIOHOB B S7pE.
Snepusie cuibl. [ledext maccsl
sanpa. SlnepHsle peakunu. nepHbie
peaktopsl. [IpoGaembr
YIPaBISIEMOTO TEPMOSIEPHOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0




CHHTEe3a. DKOJIOTHYECKHE aCIIEKTHI
Pa3BUTHS SAICPHOU SHEPTETUKHU
Meto/ibl perucTpaluu u

HCCICO0BAaHHUA SJICMCHTAPHBIX
qaCTHll. (DYHI[aMCHTaJ'IBHI)Ie

bu6mmoreka [IOK

116 B3auMOJCUCTBUA. BapruoHbI, ME30HBI
P ’ https://m.edsoo.ru/l1ac08a5b
u nentoHusl. [Ipencrasienue o
CrangaprHoil Moaenu. KBapk-
TJIFOOHHAS! MOJIEIb aJJPOHOB
®dusuka 3a npeaenamu CTaHIapTHOU
117 monenu. TémHasa maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuHcTBO pusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Dtanbl pa3BUTHSI ACTPOHOMHUH. bubnuorexa [JOK
3HavYeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHuMOCTh 3aKOHOB (DU3UKHU TSI
119 00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX bubnnoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEA0BAHUI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [IOK
120 TEJIECKOIIbI, PaUOTEIIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bup 3Bé3nnoro neda. Co3se3nus,
121 SIpKHE 3BE3/0bI, INTAHETHI, X BUIUMOE bubnnorexa LIOK
p ABL, ’ o 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
MOCIEI0BATENBHOCTU https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 1.

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

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuotexa [JOK
Bosbmioro 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
@uU3NYECKU IPAKTUKYM II0 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 MarHuTa Ha paMKy ¢
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"

®du3MUeCKuil MPAKTUKYM 110 TEME
"HccnenoBaHue SBIEHUS
camounaykiuun" wim "Coopka
MOJIEITH 3JICKTPOMArHUTHOTO
reHeparopa"

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

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

@u3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro ToKa
yepes 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 nokazaresst
MPEJIOMJICHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CHUCTEME U3 IUTIOCKOTO 3epKajia U
JUH3BI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaenqoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSHUS OT BEIlECTBA
(Ha mpuMepe KUIKUX JUH3)" WK
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaronIMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(PEPEHIINH U MOJISIPU3ALUN
cBeta"

@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
CBETOJIMOJI OT HaNpsKeHUs"

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

143

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
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”
wiu "M3ydenue nornomenus oera-
YacTHI] aIFOMUHUEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6be

145

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

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e




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

bu6mmoreka [IOK

146 N .
TE€XHOJOIMYECKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeTbHOCTH
yeJIoBeEKa
O0o0011IeHNE U CHCTEMATHU3ALIHS
147 3HaHui. Poib U MecTo pu3uKH u bubnunoreka [HOK
aCTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7¢c
HAay4YHOU KapTHHE MHUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Pons ¢pu3ndeckoil Teopun B
(hopMUPOBAHHUH TTPEICTABICHHUH O
N bubmuorexa [JOK
148 ¢bu3nveckoil KapTHHE MUPa, MECTO
. https://m.edsoo.ru/e7d400f4
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
pSIy 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 O0600611eHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu o teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHe 1 CUCTEMATH3 A
. " bubmuorexa [JOK
152 3HaHu# o Teme "CTtaTruka TBEPIOTO
" https://m.edsoo.ru/3cca482e
Tena
O00011IeHE U CUCTEMATH3AIUSA
. " bu6mmoreka [JOK
153 3HAHWH 110 TeMe ""3aKOHBI

COXpaHEHHUs B MEeXaHHKe"

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




O0001IeHrEe U cCUCTEMAaTU3AIU
3HaHui 1o reMe "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJIIPHO-KHHETUYECKOU https://m.edsoo.ru/ed440ca8
YJIp
teopun"
O06001IeHrEe U cUCTEMaTU3 AU Eu6 OK
. nOInoTEKA
155 3HaHu# o Teme "TepMoauHaMuKa. 1
e — https://m.edsoo.ru/c63f7c10
O00011IeHIE U CUCTEMATHU3AIUS
156 3HaHU# no TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSIHUA BelecTBa. ©a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomanr"
O00011IeH1E U CUCTEMATHU3ALIS En6 OK
B HOINOTEKA
157 3HaHUH N0 TeMe "DIEeKTpUYEcKoe 1
Hore" https://m.edsoo.ru/3bf0def9
O00011IeH1E U CUCTEMATHU3ALIS En6 OK
158 3HaHu# 110 Teme "llocToSIHHBIN nbnnotexa 11
SsleKTpUECKHii TOK" https://m.edsoo.ru/71453ee6
O0001IeHre U CUCTEMAaTU3 AU B OK
. noOIMoTEKa
159 3HaHUU 10 TeMe "TOKHU B pa3InyHbIX orexa Il
cpenax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepubIiil ypok. O6006111eHIE 1
o bub6anorexa [IOK
161 cucTeMaTHu3alus 3HaHui o TeMe a
R —p——— https://m.edsoo.ru/053e2248
PeseprubIil ypok. O600611eHIE 1
162 cHCTEMAaTH3aIHsI 3HAaHUH T10 TeEME bubmorexa LOK

"MexaHnyeckne Koiaeoanus"

https://m.edsoo.ru/d6310bfd




163

164

165

PesepBubIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe

"DeKTpOMarHUTHBIE KOJICOaHHS'

PesepBubIil ypok. O6001IcHIE 1
CHCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHHYeCKHE U
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMsl 3HAHUI 110 TEME
"OnTuka"

bu6mmoreka [IOK
https://m.edsoo.ru/5e¢2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad 1603

166

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"Ocnobl CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

167

PesepBHeIil ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHHUA 110 TeMe
"KopnyckynsipHO-BOIHOBOM
nyanuzm"

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

168

169

170

PesepBubIiil ypok. O6006111eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"®u3uka aroma"

PesepBHelit ypok. O6001IeHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHBIX YacTUIl"

PesepBHelIit ypok. O6001IeHNE 1

cucTeMaTHU3alus 3HaHUH 10 Teme
"OnemeHTh! acTpoduzuku”

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

bu6mmoreka [JOK
https://m.edsoo.ru/905c¢5ce0

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA IPUMEPaX POJib U MECTO (PU3HKHU B (POPMHUPOBAHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3UUYECKUX MOJIETCH:
MaTepuaibHas TOYKa, WHEpUUAIbHAs CUCTeMa OTcuéTa, abCONIIOTHO
TBEPAOE TEJIO, UJICANbHBIN Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUH 3apsii — IMpU PELICHUU
buznueckux 3ama4y

10.3

PacniosnaBath (usnyeckue siBieHUs (IpOLECChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABH)KEHHE, CBOOOIHOE MajJeHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpILMs, B3aumozeicTeue tei; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUJKOCTEH U TBEPABIX T, U3MEHEHHE
o0béMa TeJ MpH HarpeBaHUM (OXJAXKICHHWHU), TEIUIOBOE paBHOBECHE,
UCIIApEeHUe, KOHJACHCAlUs, IUIABJIEHUE, KPUCTAUIM3AlMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, IMOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHuU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapamMeTpaMu COCTOSIHMSI raza B
U30IIPOLIECCax; IEKTPU3ALUS Tell, B3aUMOIECHCTBHE 3apsii0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKAass MOITHOCTD; ITPU OIMUCAHUHN
IMPpaBUJIbHO TPAKTOBATH q)HSquCKHfI CMBICJI MCITOJIB3YEMbBIX BCIMYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOIUTH (bOpMy.]'IH, CBA3BIBAOIINEC JTAHHYIO
(1)I/I3I/I‘ICCI(YI-O BCJIIMYUHY C APYTHUMU BCINYNHAMU

10.5

OnuceiBaTh U3y4EHHbIE TEIUIOBBIE CBOMCTBA TEJI M TEIJIOBBIC SBIICHUS,
UCIOJB3YS (pU3MUecKre BeTMUMHBI: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYecKass  dSHeprusi  XaoTUYECKOTO  JBHKEHHMS  MOJIEKYIL,
CpPEHEKBaJpaTUYHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS dHEprus, paboTa rasza, KOdQQUIMEHT MOJE3HOTO IEHCTBUS
TEIUIOBOTO IBUTATEIS; TPU ONTUCAHUHU TPABUIBHO TPAKTOBATH (PU3HUECKHUIMA
CMBICJI UCTIOJIb3YEMBIX BEIHYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YYEHHBIE  DJIEKTPUYECKUE CBOMCTBA  BELIECTBA WU
AIIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3HUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONUCAHWM IPABUIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HauCHHS U E€AMHHUIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(U3NUECKyIO BETUUMHY C IPYTUMHU BEIMYMHAMHU

aHAJM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3UYeCcKre 3aKOHBI ¥ TIPUHIIMIIBL: 3aKOH BCeMUpHOTro TaroteHus, I, 11 u
III 3akonsl HetoTOHA, 3aKOH COXpPaHEHHUS MEXAHUYECKON SHEPruH, 3aKOH
COXpAaHEHUSI HUMIYJbCa, TMPUHLMI CYNEPHO3ULIMH CHJI, MPUHIIMII
paBHOMNpaBUs  WHEPIHUAIbHBIX  CHCTEM  OTCU€ra;  MOJIEKYJISAPHO-
KHHETHYECKYI0 TCOPHIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETHYECKOM HSHEPruu TEIUIOBOTO JBWKEHHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3inyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHLMUIIBI JCUCTBUS MAIllUH, TPUOOPOB H
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/ISI/I‘IGCKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJB30BAaHUEM IIPSMBIX U KOCBEHHBIX M3MEPECHMU; IIPU
3ToM (opMmynupoBaTh mnpobOiemy (3agady) M TUIOTE3Y Yy4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyI0OBaHMS,
IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HMYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TMpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3YJbTAaThl TOJYYCHHOW 3aBUCUMOCTH
($U3HYECKUX BEIMYMH B BUAEC TAONMUIl U TpaduKOB, JAeNaTh BBIBOJIBI 1O
pe3ynbTaTam UCCIIeIOBAHUS

10.12

10.13

CobumoaTs paBuiia 6€30MacHOTo TPyZAa MPHU MPOBEACHUN UCCIICTOBAHHMA
B paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BAHUEM U3MCPHUTECIbHBIX YCTpOI\/’ICTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarpe pacu€THBle 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJEIBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh PU3NUECKYIO MOJIEITb, BBIIEIATh (U3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUNH C OMOpON Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBAHUS,
UHTEpPHpETallud M TPEJICTaBICHUs Y4eOHOH M HAyYHO-IOIYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh M0JIy4aeMyro HH()OpPMaIUIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IIPOIIECCOB OKPYKAFOIIECTO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecnieueHust 0€30MacCHOCTH TMpH  OOpalleHHH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAHEHHS 3I0POBBS U COOIIIOICHHS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoTtate B rpymime ¢ BBINOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACIIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
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, LIETOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PAHULIBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEYHBIN AIIEKTPUYECKUI 3apsii, SAEpHas MOJENb aroMa, HYKJIOHHas
MO/IeJIb aTOMHOT'0 Si/ipa MPH peleHNH GU3NIecKux 3aaay

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (PU3UKH: dJIEKTpHUECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICCTBUE MAarHUTOB, DJJIEKTPOMAarHUTHas HHIYKIUS,
JIeICTBHE MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3aps,
AIIEKTPOMAarHUTHBIE KosiebaHuss W BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Tupakus 1 MoJiIpu3alus CBeTa, AUCIEePCHsl CBETa, POTOAIEKTPUUECKHMA




s dekr (potoaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAA, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PA3IUYHBIX Cpelo) U
AJIEKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3Yys (hU3UUecKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, AJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIWS MarHUTHOTO IOJs, cuja Amrmepa, cuia
JlopeHia, WHIYKTUBHOCTh KATYIIKH, OHEPIHS DJCKTPUUYECKOTO U
MarHUTHOTO TMOJIEH, MepHoa M YacToTa KojeOaHWi B KoJeOaTeIbHOM
KOHTYype, 3apsii M CWia TOKa B TIpoOLEcCe TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KoJieOaHuU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; TIPU ONMHUCAHUU MPABWIHLHO TPAKTOBATh (PUINUYCCKUN CMBICIT
UCIIONIb3YEMBIX BENUYMH, HMX O0O3HAUYeHUsS M €AMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMUMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(GU3HYECKUE BEIUYHHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJIH, JUTHHA
BOJIHBI M 4YacTOTa CBETA, DSHEPrUs M UMIIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, SHEPTusl CBSA3M aTOMHBIX SJIEP; MPH ONMHCAHUU MPABUILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HCHOJB3yeMBIX  BEJIWYHMH, UX
0003HAUCHHsS U CAMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINC TAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMH BEJIIMYMHAMH, BBIYHUCIISTH 3HAYCHHE
(hU3UIECKON BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢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 1yt poTodddexTa,
3aKOH COXpaHEHHWs DHEpPrHM, 3aKOH COXPAaHEHUs HWMIIYJIbCa, 3aKOH
COXPaHEHMs JJIEKTPUYECKOro 3apsia, 3aKOH COXPAaHEHHS MAacCOBOIO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpH 3TOM
pa3nnyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpasJICHUEC BCKTOpa HWHAYKOWMH MArduTHOIO  I1OJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa H CUJIbI HopeHua

11.8

11.9

CTpouTh M ONMHUCHIBATh M300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHW JTUH30U
BEBIOMHATE AKCMIEPUMEHTHI TI0 HCCIIENOBAaHUIO (DM3MUECKUX SBICHHA U

IPOIIECCOB C HCHOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHi; MpH
3ToM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUSA,
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;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBINA COCO0 M3MEPEHUS M HCIIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNnbTaThl TOMYYEHHOW 3aBHCHUMOCTH (DU3MYECKHUX BEIUYHMH B BHUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroiaTh npaBuIia 6E30IIaCHOrO TPYAA IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HUCCICIOBATEILCKOH U
HPOEKTHOMW JCSATEIFHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOICTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIBIO,
UCIIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJja4uM BEIOUPATh (U3NYECKYIO MOJIETb, BBIICTATH (PU3NUECKHE BETHUNHBI
u (opmynbl, HeoOXomuMBbIe NIl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYHO HLCIIOYKY paccy;xneHHﬁ C 0H0p0171 Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (bHSH‘leCKI/Ie SBJICHUA

Hcnonp3oBaTh MOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs [OHMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs y4eOHOH M Hay4YHO-IOIMYJSPHOI
uHpOpMallMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHMKOB; KPUTHUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIUio

OOBSACHATh NPUHLUIBI JAEWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

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

11.17

[IpuBoauTh THpHUMEpHl BKJIAaJa POCCUMCKUX M 3apyOekHBIX YUYEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE INPOILIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecrieyeHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mnpubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, JJISi COXPAHEHUS 370POBbsSI U COOITFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPY’KalOIIeH cpene

PaGoraTe B rpymnme ¢ BBIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX DPOJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIEHO PACTIPEILISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLICHMBATh BKJIaJl KaXJIOro #H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

1.1

®usuka — Hayka o mnpupoae. HayuHesie mMeTonnl
ITO3HAHUS OKPYXKaIoILEero Mupa. Pons
SKCIIEPUMEHTa U TEOpUU B IMPOLECCEe MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBJICHUH U
nporieccoB. Hayunesle rumore3sl. Du3nueckue
3aKOHBl W Teopud. ['paHHIBI NPUMEHUMMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSI.
Porp um wMecro ¢usuku B (dopmMHpOBaHHU
COBPEMECHHOW HAaydyHOH KapTUHBI MHpa, B
NPaKTHYECKOH EeSITeNbHOCTH JIIOIeH

MEXAHHUKA

#HPartHH#KITHEMATHUKA
Mexannueckoe  aBm>keHHE.  OTHOCUTEIBHOCTH
MEXaHUYECKOro JABIWKeHuA. CucremMa oOTcyéra.
Tpaexropus

[lepemenienne, CcKOpocTh (CpeaHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) " YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
INyTU U IEPEMEIICHHUS MATepUaIbHON TOYKUA OT
BpEMEHU

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
HageHus

2.1.6

Kpusonuneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH 10 OKPYKHOCTH.
VYrioBast CKOpOCTb, TUHENHAsA CKOPOCTh. [lepnon n
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U PpEMCHHBIC IIEPCAAYN




2.2

2.3

[Ipaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUHU C HAadaJbHON
CKOpPOCTBIO, paBHOM HyNI0. VM3yueHue IBUKEHUS
HIapHKa B BA3KOM KUIAKOCTU. V3ydeHue NBUKEHHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IUHAMUKA

221

IIpunnun otHocurensHOCTH ['amunes. IlepBsiid
3akoH HprotoHa. IHEpIIManbHbIE CUCTEMBI OTCUYETA

222

223

Macca tena. Cuna. [IpuHuun cynepno3uiyu Cuil

Bropoii 3akon HeloToHa 17151 MaTepuaibHOU TOUKH
B nHepnuansHoit cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHBIX TOUYEK

224

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cwiia TpeHUd
CKOJIBKEHHMS U cuiia TpeHus nokos. Koaddurment
TpeHus. Cuiia CONpoTUBIICHUS NP IBU)KEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

[TocTynarensHOe ©  BpallaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tea

228

229

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[1meyo cuibl. YcimoBusi paBHOBECHS TBEPIOTO Tena
B ICO

Texuuueckue yCTpOI\/’ICTBaI MNOAIIHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUS
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JEHCTBUEM
HECKOJIbKUX CuII. MccnenoBanne 3aBUCUMOCTH CHJI
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

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

NMnynsCc ~ mMaTepUalibHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepUalbHBIX  TOYEK. VMIynsC Cuiabl W
W3MEHEHNE UMITyJIbca Teja
230 3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE

NIBIOKEHNE




233 Pabota cuibl
234 Mo1HOCTb CHIBI
235 Kunernueckass »HeEprus MaTepuUaIbHOM TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhapyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanbHasA SHEPrus Tena BOIHM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHbIE U HENOTEHIMAJIbHBIE CHIIbL. CBSI3b
)37 paboThl HENOTEHIHMAJIBHBIX CHJI C H3MEHEHHEM
o MEXaHHUYCCKOW DHEPrHU CHCTEMBI TEI. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOJIKHOBEHUS
3.9 TexHudyeckne yCTpOMCTBA: JBHUKCHUE  PAKET,
o BOJIOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEMl  Ten  NpuU  HEyNpyrom  yzaape.

HccnenoBanue cBsA3U pabOThI CHIIbI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

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

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TEeOpuU. BpOYHOBCKOE JBUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS 51
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTtBo — BemiecTsa.
[TocTostHHast ABoraapo

TemmmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aNbHOTO
rasa

AOGcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMHM TEIUIOBOTO  JBHUYKEHUS
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

33

["a30BbI€ 3aK0HBI. M30Mmponecchl B ACaIbHOM raze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTueckue pabGoThl. V3MepeHue  macchl
BO3[lyXxa B KJaccHOM komHare. VccnenoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTr0 raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuueckass  cucreMa.  BHyTpeHHssS
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
¢€ U3MCHEHHUS

322

323

324

KonnuectBo Temnorsl u paborta. BHyTrpeHHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIUIoNepelaun: TETUIONPOBOHOCTb,
KOHBEKLHUSA, U3JIy4eHHe. Termno€éMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOoH TepMoauHaMuKH. [IpuMeHeHue

MEPBOro 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCaAM.
['padmyeckas uHTEpIpeTanus padboThl raza

3.25

TermoBble  MammHbl.  [IpuHIMIBI  HEUCTBHS
TeryioBbIX MamuH. [IpeoOpazoBanusi sHEepruu B
TerIoBbIX MammuHax. Koadduiment monesHoro
nevictBust (mamee — KIIJ[) TermiaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon tepmomuHamuku. HeobGpatumoctsb
IIPOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAWJIBHUK,
KOHJIULIHOHED

[Tpaktudyeckue paboTsl. M3MmepeHue yaenbHON
TEIJIOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[Tapoobpa3oBanne u KoHzaeHcanus. Vcmapenue u

3.3.1 KHUIIEHUE. YIenbHas TeruioTa MapooOpa3oBaHUS.
3aBUCHUMOCTD TEMIICPATYPBI KUIICHUA OT AaBJICHUA
339 AOcomoTHasT M OTHOCUTENIbHAas  BIAXKHOCTh

BO3Ayxa. HachlleHHbI map




3.33

Teépnoe Tenmo. Kpucrammdeckue u amopdHble
Tesla. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEPHUaIbI

334

3.35

[InaBneHue u KpuctauM3anus. Y aeiabHas TeIoTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktudyeckue paboTel. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA
###Par##IJIEKTPOCTATUKA

4.1.1

4.1.2

Onektpuzanus Tena. DJEKTpUueckui 3apsia. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumopeiictBue 3apsaaoB. 3akon Kynona

DnexTpuueckoe ToJIe. Hanpsok€HHOCTD
ANEKTPUYECKOro noiid. IIpuHuun cynepno3unum.
JIuHUM HaNPSKEHHOCTH IEKTPUIECKOTO TOJIS

4.1.7

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIIMATIOB

[TpoBOJHMKM UM JUAJIEKTPUKH B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHncatop. DneKTpo€MKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsuKeHHOTOo
KOHJIeHcaTopa

TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJAEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

IIpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

##HPartHH#TIOCTOSIHHBIN JIEKTPUYECKHWM TOK. TOKU B

4.2.1

PA3JIMYHBIX CPEJJAX

YcnoBusa CYIIECTBOBAHUSA HOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIoCTOIHHBIN TOK




422

Hanpspkenune. 3akon Oma 1 yyacTka Lenu

423

424

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCUICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, nmapaui€JIbHOC, CMCEIIaHHOC
COCINMHCHHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro toka. 3akoH JDKoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (manmee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma I8 TOJMHOM  (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
IIPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOHCTBA p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Juccolnuanus. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN 1
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHHUueCcKue ycTpoicTBa: aMIEpPMETp, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajbBaHMKa

11 KIIACC

4.2.14

[TpakTueckue paboThl. V3yueHue cMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncrouHMKa TOKa U €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JJIEKTPOJIN3a




Kon
pasaena
4

4.3

Koanposepsiemoro
IIpoBepsiemble 3J1eMeHTHI COIePKAHMS
3JIeMeHTa
OJIEKTPOAMHAMUKA
###Part##MATHUTHOE T1OJIE. DJIEKTPOMAT'HUTHAA MHAYKIUA
431 IlocTossnabIE MAarHUTBHI. BzaumopeiictBue
o MOCTOSIHHBIX MAarHUTOB
MaruuTHOe noje. BekTop MarHuTHOM UHAYKIUH.
439 [IpuHnun cynepno3unuu. JIMHHUM MarHUTHON
e uHayknpd.  KapruHa — MHWE  MarHWTHOM
WHJTYKIIAU TOJIs1 TOCTOSIHHBIX MarHUTOB
MarnuTHOe 10JIe TPOBOIHUKA ¢ TOKOM. KapTuHa
JIMHUAW TIOJISI UTMHHOTO TPSIMOTO TMPOBOJAHUKA U
433 3aMKHYTOT'O KOJIbIIEBOTO IPOBOJAHUKA, KaTYIIKH C
TokoM. OmneiT  Opcrega.  BzaumoneiictBue
MIPOBOIHUKOB C TOKOM
434 Cuiia AMniepa, €€ MOJlyJib M HallpaBJICHHUE
Cuna Jlopenma, e€ MOAyJdb U HalpaBJICHHE.
435 JIBrb>KeHUE 3apssKeHHOM YacTUIlbl B OJTHOPOIHOM
MaraHuTHoM noJie. Pa6ota cuibl Jlopenia
4.3.6 SIBneHune HNEKTPOMArHUTHON UHIYKITUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
4338 OAC wuHaykuuu. 3aKOH AJIEKTPOMAarHUTHOM
e uaayknuu Papajes
Buxpesoe snekrpuueckoe nose. C uHAYKINN
439 B MPOBOJIHUKE, JBHXKYLLIEMCS MOCTYNATENIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTD. SIBNenune camouHaykimu. J/C
o CaMOMHAYKITUU
4.3.12 DHeprusi MarHUTHOTO TOJIs1 KaTYHUIKH C TOKOM
4.3.13 DNEeKTPOMArHUTHOE T0JIe
TexHuuueckue YCTpOMCTBA: MOCTOSIHHBIC
43.14 MarHuThl, AJEKTPOMATHUTHI, 3JEKTPOJIBUTATEb,
o YCKOPHUTENU 3IIEMEHTAPHBIX YaCTHII,
WHIYKIIUOHHAS TI€Yhb
[IpakTuueckue paboThl. M3yueHue MarHUTHOTO
OJIs1 KaTyIIKH ¢ TOKoM. MccnenoBanue neicTBUs
4.3.15 IIOCTOSIHHOTO MAarHUTa Ha pPaMKy C TOKOM.

UccnenoBanue  sSBIEHUS  DIIEKTPOMArHUTHOM
WHIYKIIAHA
KOJIEBAHI A U BOJIHbI




5.1

##HPartHHMEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneobarensnas cUcTeEMA. CBoOogubIe
KoJIe0aHuUsL. I"apmonnueckue KoJIe0aHuUsL.
[Tepuon, yactora, amrmuTyaa u asza KonedaHmii

[IpyxuHHBIIA MasiITHUK. MaremaTnueckuit
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen auHaAMUYECKOE ONMCAHUE
K0J1e0aTeIbHOTrO ABUKCHUS

5.14

[IpeBpamieHue 53HEpruM Ipu TaPMOHUYECKUX
Konebanusax. CBs3p aMIUTUTYAbI KoJeOaHMi
HCXOJHOW BEIMUYMHBI C aMIUIUTyJaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHMS

5.1.5

KonebartenbHblit KOHTYP. CBoOOIHBIE
AJIEKTPOMAarHUTHBIE KOJIEOAHUS B UACAIBHOM
KoJe0aTenbHOM KOHType. AHAJIOrus MexXay
MEXaHUYECKUMU u 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHCPIrud B HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

BoiHyK7eHHBIE ~ MEXaHUYECKHEe  KoyieOaHus.
Pe3onanc. Pe3onancHas kpuBas. BbiHyXIeHHbIE
3JICKTPOMArHUTHBIC KOJICOAHMS.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) MNEPEMCHHOTO TOKa. AMHJ’II/ITYI[HOG u
JICUCTBYIOIIEE  3HAYEHUWE CHJIbI TOKAa W
HaITps>XKCHU A

5.1.10

Tpancdopmarop. IlpousBoxacTBo, mnepenada u
norpebdyieHue JIEKTPUIECKON DHEPIHH.
DKOJIOTUYECKHE PHUCKM TpU  MPOU3BOJACTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOJIb30BAHUS 3JIEKTPOIHEPI U B
[IOBCEIHEBHOM KU3HU

5.1.11

5.1.12

TexHnuueckue ycTpoiicTBa: ceiicmorpad,
3JEKTPUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpaxkTueckue paboTHI. HccnenoBanue
3aBHCHUMOCTH TIepHoJa MajbIX KoJebaHu# rpysa
Ha HUTU OT JUIMHBl HUTH U MAacchl Ipy3a.
HccnenoBanue INEpEeMEHHOIO TOKa B LENH U3
MIOCJIEZIOBATEIBHO COCOMHEHHBIX KOHAEHCATOPA,
KaTyLIKH U pe3ucTopa




5.2

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

Mexanunueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacmpocTpaHeHus U JuiMHA BOJHBL. [lomepednsie
Y TIPOJI0JIbHBIE BOJHBI

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

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

524

ONEeKTPOMAarHUTHHIE BOJIHBIL. Y CJIOBUS U3JIy4YEHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHasn
opueHranuss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOM BOJIHE B BaAKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKE€HUE,
IIpEIOMIICHUE, MOJISIpA3ALUS, nudpaxus,
uaTepdeperys. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[IIkama 37eKTpOMarHuTHLIX BOJIH. [IpuMeHeHwme
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpyHUOMIIBI ~ pagUOCBA3M M TEJICBUICHUS.
Panuonokamus. DneKTpoMarHuTHOE 3arps3HEHNE
OKpY’KaroIen cpebl

5.2.8

Texuuueckue YCTpOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPa3ByKOBas IMAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paauoONpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

5.3.2

###Par#H##OII TUKA

[IpsimonnHeiiHOE pacnpocTpaHEHHWE CBETa B
oaHoOpoaHoM cpexe. JIyu cBerta

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoeHne n3o0paskeHHi B IIIOCKOM 3epKalie

5.33

534

5.35

[Ipenomiienne cBeTa. 3aKOHBI MPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTesb NPeIoMIICHUS
[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
yToJI IOJIHOTO BHYTPEHHETO OTPAXKECHUS
HMucnepcusi cera. CilOXHBIM cocTaB 0enoro
ceerta. [lBer

5.3.6

CoOuparonue 1 pacceuBarONUe JIMH3bL. TOHKas
nuH3a. DOKYCHOE PACCTOSTHUE U ONITHYECKAs CHIIA
TOHKOW JHMH3BL. IlocTpoeHue wuzoOpaxeHuii B
COOMpAarOIUX M  pAacCEeMBAIOIIUX  JIMH3aX.




®opMyiia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T€OMETPUYECKOMN
ONTUKH

HNutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIOBUS HAOIIOACHUSI MAKCUMYMOB
U MUHUMYMOB B MHTEP(PEPEHLUUOHHONW KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

Hudpakius ceera. Judpakunonnas pemeTka.
VYcnoBue HaOMOACHUS TJIaBHBIX MaKCHMYMOB
IpU MaJeHUd MOHOXPOMATUYECKOTO CBeTa Ha
TUGPaKIUOHHYIO PEHIETKY

Honﬂpnsauym CBCTa

5.3.11

TexHudeckue  yCTpoWCTBAa:  O4YKHM,  JIyIa,
¢oroanmapar, IIPOECKIIMOHHBIN anmapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TU(GPaKIUOHHAs PEIIETKA, MOISIPOU]

5.3.12

[IpakTuyeckue paboThl. M3MepeHne mokaszarens
MPETOMIICHUSI. HccnenoBanue CBOWCTB
M300paKeHU B JIMH3AX. Hab6monenue
TUCTICPCUU CBETA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubr MIPUMEHUMOCTH KJIaCCHUYECKOM
MEXaHHUKH. [Toctynatel TEOPUHU
OTHOCUTEIIBHOCTH:  MHBAPUAHTHOCTH  MOJYJIS
CKOpOCTM  CB€Ta B  BaKyyme, IPUHLMI
OTHOCHUTEIBHOCTH DWHINTEHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHH U COKPAIICHUC NJIMHBI

6.3

6.4

DHEprusi ¥ UMITYJIbC CBOOOHOM YaCTHUIIbI

CBsi3b  Macchl € DJHEpPrued U HUMITYJIBCOM
CBOOOIHOM YaCTHUIBl. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIILI

7.1

KBAHTOBAS ®U3MKA

##HH#Part##JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna I[lmaHka CBS3M JIHEPTUU
(¢hoTOHA C €ro 4acToToi. DHEpPrusi U HMITYJIbC
¢doToHa

OtkpeiTHe u  wucciuenoBanue  (pororddexra.
Omnpiter A.I'. CtoneroBa. 3akons! poTorddexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 QoToddpdekra.
«Kpacnas rpanuma» ¢potodaddexra

7.1.4
7.1.5

Hasnenune ceeta. Onbitel [1.H. Jlebenera

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuyeckue yCTpOMCTBA: boTo3IeMEHT,
dboTonaTuuk, comHeYHas OaTapesi, CBETOIUO,T

CTPOEHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aTOMa.
[InanerapHas Mojenb aToma

7.2.2

IToctynmarel bopa. M3nyyeHue u IOIVIOLICHUE
(OTOHOB IIpH IEpexoie aToMa ¢ OJHOTO YPOBHS
SHepruu Ha Apyro. Buasl cnektpoB. Crektp
YPOBHEW dHEPIUM aTOMa BOAOpOAa

7.2.3

7.2.4

7.2.5

BousiHoBbI€ cBoiicTBa yacTull. BonHbl e bpoins.
KopnyckyisipHO-BOTHOBOM Jyalln3M.
Judpaxius 3JeKTPOHOB Ha KpUCTaJIaX
CHoHTaHHOE UM BBIHYXKJEHHOE  U3JIy4YCHHE.
YcTpolcTBO U IPUHLIUIT PAOOTHI Jiazepa
TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN

aHanu3  (CHEKTPOCKOI), Jas3ep, KBAHTOBBIH
KOMITBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JINHENYaTOro CIEKTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTAPHBIX YACTHII

7.3.2

OTkphITHE PaIrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTtaBa
paavoakTuBHOro m3nydyeHus. CoiictBa anbda-,
oera-, ramMmma-Hu3JIy4eHHUs. Bnusinue
PaZliOaKTUBHOCTHU Ha KUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OTtkppiTHEe TpoTOHAa M HeWTpoHa. HykiaoHHas
Mozenb sigpa [eisenOepra — MBaneHnko. 3apsin
anpa. MaccoBoe unciio sapa. M3oTomsl
Anbda-pacnaa. DIEKTPOHHBIH M MO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3akoH
PaIMOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKJIOHOB B siAipe. SIaepHble CUITBI.
JledexT maccol sapa

7.3.6

SAnepusle peakuuu. JleneHne u CUHTE3 sAep




7.3.7

Snepubii  peaktop. TepMmosiAepHBI  CHHTES.
IIpo6aembl 1 IepCrIeKTUBSI SAEPHON SHEPIETUKU.
OKOJIOTUYECKHE aCIEKTHI SIEPHON IHEPreTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE TIO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
TexHnyeckue ycTpoWcTBa: IO3UMETpP, Kamepa
Bunbcona, sinepHbliii peakTop, aToMHas bom0a

[Ipaktuyeckune paboThl. MccnemoBaHue TPEKOB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
IUTAHETHI, UX BUINMOE IBHKECHHE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOI TpyIIIBL.
IImaneTsI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
m1a”eTsl. Mansle Tesa CoJHEeYHON CUCTEMBI

8.3

8.4

Conane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, HX
B3aUMOCBs3b. J{uarpamMma «CreKTpajabHbIN Kiacc
— CBETHUMOCTB. 3BE31IBI TJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDBY TS 3BE3]] rJIaBHOM
MOCJIEIOBATEILHOCTH

###PartH##BHyTpeHHee CTPOEHHE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
IIPOUCXOXKACHUN U 3Botonmu CosHua U 3BE3N.
Oransel KU3HU 3BE3]1

Mneunsiii [1yts — Hama [Manaktuka. CnupanbHast
cTpykrypa l'amakTuku, pacmpeneiieHue 3BE3J,
ra3a u nelu. [lonoxkenue u nprxenne ConHua B
lNanaktuke. [Timockas 51 chepuueckas
noacucTemsl ['aakTuku

Tunel ramaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble AbIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xab6mna. Paszberanme ramaktuk. Bospact u
panuyc Bceenennoii, Teopuss bonpmoro B3peiBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe
W3IIy4eHUe




MacmraOHast CTPYKTypa Bcenennoi.
8.10 MeraraiakTuka. Hepeménnsie  mpoOiiemsl
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMUpoOBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 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,
AJICKTPOJMHAMUKH, KBAHTOBOW (DM3HMKH IS aHAIN3a M OOBSICHECHUS
SIBIICHUH MUKpPOMHpPA, MAKPOMHpPA U MEraMHpa, pa3indaTh yCIOBHS
3 (rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIni xapakTep GpyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
UCIIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB;, AaHAIU3UPOBATh (PHU3UUCCKUE
MPOLECChI, WCIOJB3ysl OCHOBHBIC  TIOJOXKEHUS, 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 33JJaHHOI (PM3UYECKOM MOJENbI0: HA OCHOBAaHUU
aHaJgn3a YCJIOBHS BHIOMpATh (PU3NYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbl, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaTEMaTH4YECKMX METOJOB  pELIeHUs  3anad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHUM UMEIOIIMXCA  JIaHHBIX,
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 MPeIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOMl Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnanenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIB3YEMBIMA B  (PU3UKE: TPOBOAUTH TMPSMbIE U KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OLICHKH MOIPEIIHOCTEN
U3MEPEHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (hru3mueckux
BEJIMYMH C WCIIOJIb30BAHUEM TMPSMBIX HW3MEPEHUH, OOBICHSITH
MOJIy4YEHHBIEC PE3YNIbTAThI, UCIIONb3Yys (PU3NYECKUE TEOPUH, 3aKOHBI U
MOHSITHSL, U JIeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPU [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4e0OHO-UCCIIEI0BATENBCKON  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
HU(GPOBBIX ~ M3MEPUTEIBHBIX  YCTPOWCTB M J1aOOPAaTOPHOTO

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 TakK€ Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OmnageHne pa3IuYHBIME CcriocodamMu  paboTbl ¢ uH(pOpMarmen
(GU3NUECKOTO COAEpKAaHUS C  HCIOJIB30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUN KPUTHUECKOTO

aHaJIn3a U OLUCHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)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 CHCTEMAX, B MEXKTAIAKTUYECKON Cpene; JBUKEHHS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon
pazaesa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA

1.1 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHUTEIBLHOCTh

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamryc-BeKTop:
7t )=(xlr) vr ) z(z)),

TpaeKTopIIA,

IepeMETTCHIIE!

Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

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

U, =—L =x,. aHAJIOTHYHO v, =¥, U.=Z,.
t—0

CIoxeHHe CKOpocTell: 0, =0, + 0, -

Brruncnenue MNEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU

MIPU MPSMOJIMHEHOM JBUKEHHUHU BJIOJIb OCH X I10 TpaduKy

3aBUCUMOCTH Vx(t)




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

t

114 Af
Au, ,
a, = =(v,),". aHAIOTIMHO a, = (v, )", a.=(t
A |y ‘ T
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt
x(1)
0
+
1.1.5

ox

Ve(t) — Vo, = const

®




Ox

const

1.1.6

1.1.7

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

at

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

fo - Lﬁ‘x = 2'H:r [IJ _Il]

L
HPII JBILKESHIII B OTHOM HAMPAaBICHII IIVIE S = 1

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

o0 Xo ‘:

JIBuxkeHue tena, OpOIIEHHOT0 MO/ YIJIOM 0L K TOPU30HTY:

-

[.r{t} =x, U, f=x +U,cosa-f
1 , .
_]'{I}=_:I.',:,+U,:,1.f+gJ—=J'C,+UC,51ﬂKI-I—£
: 2 2
v (t)=uv, =uv,cosa

v.(f)=v,, +g 1 =y,sino— g

g.=0
g, =—g =const




Kpuonunerinoe npuxenue. [[BH>keHue MaTepruaibHOM
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 110 OKPYKHOCTH

=—=2
w T v

2w

2o

. LleHTpoCcTpeMUTEIbHOE YCKOPEHHE TOUKH:

e




R
. Ilonnoe YCKOPEHUC MaTepHaﬂLHOﬁ TOYKH

Teépnoe Teno. [loctynarensHOE 1 BpalaTeibHOE

119 JIBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
Nuepumanbupie  cucteMbl otTcu€ra. [lepBhlii  3aKOH
t21 Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. [InmoTHOCTH BeliecTBa:
m
Py
p
1.2.2 =




Cuia. [IpuHUun cyneprno3uiu CUL:

- - -

FpaBHogeHCTB = F1 + F2+- "

paBHOJEHCTB

1.2.3 1




1.2.4

Bropoii 3akon HerotoHa: s marepuanbHoil Touku B 1ICO

>
-

Fi =ma,

Ap = FAt




1.2.5

At
npu

-

F = const

const

-

—

‘FIE F21

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

-

Fi; = —Fp

12




21

1.2.6

3akoH BCEMHUPHOTI'O TATOTCHUA: CUJIbI IPUTSXKCHUSA MCXKIY

TOYCUYHBIMU MAaCCaMH PAaBHBI

mm

F=¢ 1112

RZ
F
G
R




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJIbI
TSOKECTH OT BBICOTBI h HaJ TOBEPXHOCTBHIO IUIAHETHI
panuycom RO:

GMm

"9 = Ro + h)?

mg

(R

h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




—kx
Cwuita tpenusi. Cyxoe TpeHue.
Cuuta TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus noKos:
Ep < uN
F
P
<
UN
Koaddutment tpenus
JlaBnenue:
P=7%
1.2.9 p
S




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpaluCHHA:

M| = Fl, rae | — mnedo cuiibt

>

F

OTHOCUTENILHO  OCH, mpoxojsmed uepes Touky O
NEPIEeHIUKYJIIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cUCTEMBI MaTepHUATbHBIX

TOYCK:

- -

myry + myry+...

T
e my; + my+...







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
LIEHTP MaccC TeJia COBIMAJIAET C €r0 HEHTPOM TKECTH

1.33

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

H#HHPar##
#1.3.4

3akoH [Tackana




JlaBrienue B )xunkocTH, mokosmeiics B MCO:
p =po + pgh
p
###Par##t P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#H##Par## B
#1.3.6
P




1.4

€CJIH TeNO U KUIKOCTh Iokosrcs B ICO, To

FApx = ngBbITeCH

F
Apx
pgv
VYcnoBue miaBaHus Te
3AKOHBI COXPAHEHNW A B MEXAHUKE
NMitynbsc MmaTepralbHON TOYKU:
p=mv
p
#H##HPar##
#1.4.1
m
14
HAHP A HMIysibC CUCTEMBI TEll:
#1.4.2 p=p1+p2+..




BaKOH HN3MCHCHUA U COXPAaHCHUA UMITYJIbCA:
supariy B HCO
#1.4.3 Ap = A(pl + p2+- . ) = FlBHeI.L[HAt + FZBHemHAt+' -







1BHEIITH

At

2BHEIIH

At

B MCO , ecnin

Ap = A(py +pat...

A(




, €CJT1

- -

FlBHe[I_[H + FZBHemH+- .

1 BHEIIH

2BHEITH




0
PeakTuBHOE IBUXKEHUE
F
#HH#Par#H AF x
#1.4.4 Pabota cuiibl Ha MajIOM MepeMenIeHUN:
A=|ﬁ'|-|ﬂf‘|-c05 a=F, Ax
—T1i F
)
MouHOCTEL CHIIBL:
€CIIM 3a BpeMs
At
1.4.5
At
paboTa CUITbl U3MEHSAETCS Ha , TO MOITHOCTH CHJIBI
AAd
P=— =F-vu-cosa
Ar|, 4
146 Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

2 2

mv p
EKI/IH =0 Y

2 2m




KHH

my

2m

3aK0H M3MEHEHUS KHHETHYECKOM OHEPTHUH CUCTEMBL

MatepuanbHbix Todek: B MICO AEkun = A1 + A2 + ..

1.4.7

[ToreHmanbHas SHEprus:

JJIA TIOTCHIMAJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHL[_z AEHOTEHLL

lmoreHI

210TeHIl

AE

MOTEHI]

[ToreHnuanpHas SHEPTUS MaTEpPUATHLHON TOUKH B
OJTHOPOJTHOM TI0JI€ TSKECTHU:

ErmTeHu =mgh

MOTEHI]




L.5

1.4.8

mgh

[TorennuanbHas SHEPTUA YIPYro 1ehOpMUPOBAHHOTO

Tena;
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/II/I:
Euex = Bsm T EIIGT\BHII-
B IICO AE,ex = Asgcex HEMOTeHIL CHIs
B IICO AE,zx = 0. eClI Agcex menoresm cax = 0

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

['apmonnueckue  KojeOaHUs MaTepUAIBHOM  TOYKH.
Avmmutyga u - ¢daza  konebanuil. Kunemaruueckoe

OIIMCAaHUC!




x(f) = Asin( ot +q,)

v.(n)=x/.

a(f=(v,),=—e"x() =a +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

JlmHaMu4yecKoe OIHUCaHue:

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

—kx.

DHepreTudyeckoe  omucaHue  (3aKOH

MEXaHWYECKON IHEPTUN):

COXpPAaHCHUA




CBsI3b aMIUTUTY/IBI KOJICOAHUN CMEIIEHUS MaTepHATIbHON
TOYKM C aMIUIUTyAaMH KojeOaHui €€ CKOpoCTH W

YCKOPEHUSI:

Upee =0, a_ =04

1.5.2

1.5.3

1.5.4

[Tepuon 1 yacTora KoJeOaHUI:

[Tepron ManbIx CBOOOTHBIX KOJIEOAHHI MaTEMAaTHIECKOTO

MasiTHHKA:

T=2IJI
g

Hepﬂoz[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MassTHHUKA:

m
T =271 |—

k

Bremnyxnaennoie konebanus. Pesonanc. Pe3onanchas

KpHBas

[Tonepeunsle ©  mOpomonbHbIE  BOJHBL.  CKOpPOCTH

pacnpoCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vl =—-
v




2.1

1.5.5

2.1.1

Wutepdepennys u audpaxiust BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
MOJIEKYJISIPHA S ®U3UKA

Mopgenu CcTpoeHHsI Ta30B, KUIAKOCTEH M TBEPABIX TEI.
[Tycth TepMoauHaMHUUecKas cuctema (Teno) COCTOUT u3 N
OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4YeCTBO BEIIECTBA

N _m

vV=—-=
Ny




2.1.2
2.1.3
2.14
2.1.5

2.1.6

rac

— 4Kciio ABOTaJIpo, M — Macca CUCTEMBI (Tena),
u

u
— MOJISIPHAs Macca BElleCTBa

TeroBoe NBM)KEHUE aTOMOB U MOJIEKYJI BELIECTBA
BzanmojeiicTBre yacTHI] BemecTBa

Huddys3us. bpoyHoBCcKkoe qBUKEHHE

Mopens naeansHOTo raza 8 MKT

CBs3b MCXKAY MOdaBJICHUCM U CpCI[HGfI KHHETHIECKOU

BHCPFI/ICI\/'I MOCTYIMAaTCIIBHOTO TCIIJIOBOT'O JABUXKCHUA

MOJIEKYI UJeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

nilrn!cuj _2?'1 £

7 2
3

rae m0 — Macca OJTHON MOJIEKYJIbI,




- KOHICHTpAUAd MOJICKYJI

2.1.7 AobcomotHas Temriepatypa: T =t +273K

CBs13b TEMIICPpATypbl Ta3a CoO CpG,I[HGfI KHHETHUYECKOM

BHGPFI/Ieﬁ IMOCTYHNATCJIbHOI'0 TCIUIOBOTO JOBUKCHHA C€ro

MOJICKYII:
2.1.8 I
P L 3 kT
L2 2
2.19 VYpasuenue p = nkT
MO,[[CJ'IB HACAJIBHOTO Ir'a3a B TCPMOJUHAMUKE!
(Vpaprerme Merrereera — Kiareifpona
| BEIpaKeHH e U1 BHYTPEHHEH JHePIHH
VpapHeHne MeHzueneepa — KiameiipoHa (IIpHM
3AIIIICI):
RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 1L 1L

BrIpaKkeHIle 111 BHYTpeHHell 3Hepriil 0IHOATOME

raza (IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%vRT =%NH —3 MRt —ve,T= %pV

2




3akoH JlambTOHa IS MJABJIEHUS CMECH pa3peKEHHBIX

ra3oB:
p=p1t+p2t..
p
1
2.1.11
+
2
+
N3onpouieccsl B pa3peXeHHOM I'a3e ¢ TOCTOSIHHBIM YUCIIOM
MoJiekyn N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,
nzoxopa (V = const):
p
— = const
T
2.1.12




const

nzobapa (p = const):

%4
= = const

const

I'paduyeckoe mpencrapneHune u3omnpoieccoB Ha pV-, pT-u
VT- nnarpamMmmax.

OOBeIHEHHBI ra30BbIA 3aK0H:
pV

— = const
T

pV




const

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

HaCbIH_[CHHBIe W HCHACBIICHHBIC IIaphbI. KauectBennas

3aBUCUMOCTSE IIJIOTHOCTH M AAaBJICHHUS HACBIIICHHOI'O I1apa

2.1.13
OT TEeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 00bEMa
HACBIILIEHHOIO I1apa
BnaxxHocTs Bo3ayxa.
OTtHocuTeIbHAS BIIAXKHOCTB!
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbIH.[Hapa (T)
p
HaChIIIIapa
2.1.14
(1
p

mapa

(1)




(T)

(M

HachIIIIapa

napa

HN3MmeHeHue arperaTHbix COCTOSIHUM BCHICCTBA: UCIIAPCHUC

21 Y KOH/IEHCAIUsl, KUIIEHUE KUJKOCTH
5116 W3meHenune arperaTHbIX COCTOSIHAM BEIIECTBA: IUIABJICHUE
o Y KPUCTAJUIM3ALMS
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TeroBoe paBHOBECHE U TEMIIEPATypa
222 BryTpenHss sHeprus
Temonepenaya kak crnocod W3MEHEHMs] BHYTpPEHHEU
223 sHeprun  Oe3  coBepuieHuss  paboTel.  KoHBekuwus,
TEIIONPOBOAHOCTh, U3JIy4E€HUE
KonngecTBO TEIIOTHI.
Y enpHast TENI0EMKOCTD BelleCcTBa C:
Q = cmAT
224




cmAT

225

22.6

227

VY aenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
VY nenpHas TerioTa miasiaeHus A Q = Am.
VY nenpHas TEII0Ta CropaHus TOIMBA q: Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pPAV

Brruncnenne pabotel mo rpaduky mporecca Ha pV-
JIuarpaMme

[lepBblil 3aKOH TEPMOJUHAMUKH:
Q12 =AUy; + Aqp = (U — Uy) + Ag,




w

U
1
)
+
A
12
Annabara:
Q12 = 0= A1, = (U — Uy) = AUy,
0
12
0
=




o

22.8 Bropoii 3akon TepmoanHamuku. HeoOpatumele mporiecchbl
[Ipunuumne! aeiictBus Ternosbix MamuH. KIT/:
2.2.9 B B o
MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T T, T
2.2.10 MAX N = Ny, = — =] 2=
T marp T Harp
YpaBHeHHE TEIIOBOTO OanaHca:
2.2.11 Q1 +Q;+Q3+...=0




+
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpuzanusi Tel U €€ MPOSIBICHUS. DNEKTPUUYECKUN
3apsan. JIBa Buaa 3apsga. DJIeMEHTAPHBIA AJIEKTPUUCCKUN

3apsn. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT'0 3apdaa

B3aumoneiictBue 3apsioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJTHOPOJHOM BEIIECTBE C AUIICKTPUIECKON

MPOHUITACMOCTBIO




F:k_|QI|?J —

1 _|":?1|'

q,

&1 4mes,

5

j-.l-

3.1.4

Onektpuueckoe mnosie. Ero neiictBue Ha 3JEKTPUYECKHE

3apsaabl

Hanpssx€HHOCTB 3JIEKTPUYECKOTO IOJIA:

* F
qnpo6ﬂbn7l
E
q

POOHBIH

F

ITone Toueynoro 3apsaa:

q
E, =k

-

r2




3.1.5

OJHOPOIHOC ITI0JIC:

E = const.

const.

KapTrHbl TMHMI HANPS)KEHHOCTH ATUX MOJIEH

IToTeHuIMaIbHOCTH QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3zHOCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(¢1 — ¢2) = —qA¢p = qU.




q(¢

¢
2
)
—qA$
qU.
HOTCHHI/I&J’IBH&H 3HepFI/I}I 3ap5ma B BHCKTpOCTaTI/I‘-ICCKOM
I10JIC.
W =q¢
w
q¢
A=—-AW




-AW

IToTenmuan QJICKTPOCTATUYICCKOI'O I10JIA:

d,_ﬂ
q
¢
q
%

CBs13b HaprDKéHHOCTI/I IMOJIA X pa3HOCTH MOTCHUWAJIOB IJIA

OJHOPOIHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6

[TpyHIMI CynepNO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+




3.1.7

ITpoBOJHUKH B 3IEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3aps10B: BHYTPH IIPOBOJHUKA

E+t=0




0
, BHYTPHU ¥ Ha IIOBEPXHOCTH IPOBOJHHUKA (p = const

3.1.8

3.1.9

I[I/IBJ'IGKTPI/IKI/I B OJIEKTPOCTATUUCCKOM ITOJIC.

I[I/IE)JIGKTpI/I‘IeCKaSI IMPOHUIACMOCTD BCIICCTBA €

Kongencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA:

q
C==
U

SHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpAa:

£€9S

d

&€




eC

3.1.10

HapaJ'IJICJ'II:-HOG COCAMHCHUE KOHJACHCATOPOB!:

_Q

q =q1+q2+...,U1 = U2 ="'1Cnapanﬂ_C1+CZ+---




apaul

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




T10CJI







3.1.11

DHeprus 3apsHKEeHHOTO KOHJ/ICHCATopa:

_qU_CUZ_q2
€T 2 2 2C

qU

CU

2C




3.2

3AKOHBLI ITOCTOSAHHOI'O TOKA

Cuna Toka:
1=-2q
3.2.1 At |40
[TocrosanbIi TOK: I = const
Jlutst moctossHHOTO TOKA q = It
320 YcioBus CyIIECTBOBAHUS SJEKTPHUUECKOT0 TOKA.
o Hanpsoxkenue U u OJ1C E
3akon OMa 11 yyacTKa Lenu:
U
[=—
R
1
323
R




324

3.2.5

DJIEKTPUYECKOE CONIPOTHUBJIICHHUE. 3aBHUCUMOCTh
CONPOTHUBIICHUS] OJTHOPOJTHOTO MPOBOAHUKA OT €T0 JTMHBI

" CCUCHUS. y,[[eJ'IBHOC COIIPOTUBJICHHUEC BEIICCTBA.

l

Ucrounnku Toka. 3J]C uctouHmka ToKa:

ACTOpOHHl/IXCl/IJI

E =
q

A

CTOPOHHHUXCHUIT




BuyTpeHHee conpoTHUBIIEHNE UCTOYHUKA TOKA

3akoH Owma i TOJIHOM (3aMKHYTOM) 3JIEKTPHYECKOU

uenu: E = IR + Ir, oTkyna

[ =—
Rr

3.2.6

[TapannensHOE coeMHEHNE TPOBOIHUKOB:
I=11+12+..,U1=02=...,

1 1 4 1
Rnapaml Rl RZ

3.2.7

napasut







3.2.8

HOCJIGI[OBaTeJIbHOG COCAMUHCHUC HpOBO,HHI/IKOB:
U=U1+02+..,11=12=..,
RHOCJI = R1 + R2+...

ocCI

Pabora snexrpuueckoro Toka: A = [Ut.
3axoH [xoyns — Jlenna:
Q = IRt




Rt

Ha pesucrope

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

329

MomHoCTb QJICKTPHUYECKOT'O TOKA:

A4
p="" =mU

At Ar—l
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




3.2.10

Lﬂ

P=I'R=—=IU
R
MoniHOCTh HCTOYHHUKA TOKA:
A
PE = : =Kl
At

CBoOOAHBIE HOCHUTENM DIIEKTPUYECKHX  3apsioOB B
IPOBOJHUKAX. MexaHu3Mbl MPOBOJUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [ToynpoBOAHUKOBBIN MO

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJEHCTBME MarHUTOB. MarHuTtHoe
nose. Bekrop marmuTtHOM — MHAyKUMH. [IpuHnmn

Cynepro3nuu MaraHuTHbIX TOJICH:

- - -

B = B1 +B2+...




332

333

JIlvHMM WMHOYKIMUM MarHUTHOro mnoisa. KaptuhHa nuHMI
WHIYKIUU MAarHUTHOT'O OJIS I10JIOCOBOI'O u

HOI[KOBOOGpaBHOI‘O IIOCTOAHHBIX MarHuTOB

OmnbIT BpCTeI[a. MarsuuTtHoe MoJe IMPpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUH WHAYKOUHW MAarovuTHOI'O ITOJIA JJIMHHOTO
npsaMoro HnpoBOJHHKAa MW 3aMKHYTOI'O  KOJIBLIEBOTI'O

IMPOBOAHUKA, KATYIIKHN C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJIMYUHA!
F, = IBlsina

[Blsinao.
, TJIE 0 — YTOJI MEX/Ty HAIPaBJICHUEM IMPOBOTHUKA U
BEKTOPOM

4

3.3.4

Cuna HopeHua, eé HaIlpaBJICHHUC U BCIIMYNHA!

Fnop =l q | vBsina
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34.1

Jlop

| gl vBsina
/1€ 0L — YTOJI MEX/ly BEKTOpaMu

>

v

JIBrm>keHuEe  3apsHKEHHOM  4acTUMLbl B
MAarHWTHOM I10JIE

OJIEKTPOMATHUTHAA MHYKIOUA

[ToTok BEeKTOpa MAarHUTHOM MHIYKLIMU:

® = B,S = BScosa

OJHOPOAHOM




BScosa

7 B
2%
G2
34.2 SBnenue anekTpomMaruuTHOM nHAYKIMK. D/1C nHayKuuu

3aKOH AJEeKTpOMarHuTHOW nHaykuuu dapajes:

AD
343 E=—— =—@'
N .r
A
s
\d v, N
; !
O/1C uHIYKIHUA B TPSMOM IPOBOJHUKE JUTHHOM |,
JBHXKYILIEMCS CO CKOPOCTBIO
v
v
34.4
(wvliD




B OJIHOPOJIHOM MarHMTHOM MoJjie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeXy BEKTOpoM B 1 Hopmaiibro

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

lnv

; €CIIN




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

Blv




3.4.5 [TpaBumo Jlenma
NHIyKTUBHOCTB:
L= ()
T
L
1
3.4.6
D
, umu @ = LI
Camounnykuus. IC caMOMHAYKITNU:
AT
E =L —L =11,
Aty
DHeprus MarHUTHOTO TIOJIST KaTYIIKHA C TOKOM:
W, = LI?
L=
w
L
3.4.7




3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

Konebartenbubiit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE

Kosie0aHus B UICATLHOM KOJieOaTeTbHOM KOHTYpC:
[0(7) =Guassin( o1 +,)

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

®opmyna Tomcona:

T =2nVLC
T
21
LC
, OTKyJ1a
21 1
w=—=—
T ILC




35.2

2w

LC

CBs3p aMIUIMTYZIBI 3apsiia KOHAEHCATOpa C aMILTUTYI0M
CHWJIBI TOKa TP  CBOOOJHBIX  3JIEKTPOMArHUTHBIX

KoJIe0aHUAX B UJI€AIbHOM KO0JIe0aTeTbHOM KOHTYpE:
gﬂ'l.ll =
ol

3aK0H COXpaHEHHUs SHEPTUH B UICATHLHOM KOJIeOaTeIIbHOM

KOHTYpE:




3.6

353

By aeHHbIe 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc

354

3.5.5

Ilepemennbiii  TOkK.  IlpousBojcTtBO, Tiepenaya H

noTpeOIeHne 3IEKTPUIECKON SHEPTUn

cuUt LI* Ut LI’
+ = e = MEE — const.
2 2 2 2

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH. Bzaumuas

OopueHTaluusd BCKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E1lBlc

3.5.6

[Ixama JJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

OIITHUKA

3.6.1

3.6.2

ITpsimonuHEHOE pacpoCTpaHEHUE CBETA B OAHOPOJHOU

cpene. Toueunslii uctouHuk. JIyd cBeta

3aKOHBI OTPaKEHUS CBETA.

a=p




3.6.3

3.6.4

alp

S

[TocTpoenne n300pa>keHMiA B TUIOCKOM 3epKaiie

3aKOHBI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

sino

sinf.

AOCOIIOTHBIN TTOKa3aTellb IMPEIOMJIICHUA:

(o
Nasc = ;

abc




OTHOCHUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
n, M

n =
OTH nl vz

OTH




3.6.5

Xox my4eil B Ipu3Me.
V1I=Va, Mk =Mhy
CooTHOIIEHHE YacTOT M COOTHOIIEHWE JJIUH BOJH HIpU

nepexoae MOHOXPOMATHUUCCKOIO CBETa 4YEpPC3 TpaHUIY

pasziena AByX ONTHYECKUX CPEII:

n,<n, n,

ITonHOE BHYTpEHHEE OTpAXKEHUE.

IIpenenbHbI yroi NOJIHOTO BHYTPEHHETO OTPAKEHHUS:

. 1 ny
Sinay, = =—
Noru ny

Sina







Coluparonyue ¥ pacceuBaOIIME JUH3BI. TOHKas JUH3A.

DOoKyCHOE PaCCTOSIHUE U ONTHUYECKAsi CHJIa TOHKOM JIMH3BL:

1
D=—
F
D
3.6.6
F
1
®opmyna TOHKOU JIUH3BIL:
1 4 1 1
d f F
d
3.6.7 N
1
+




VBennueHue, 1aBacMoe JUH30M:

h |f1
r=0="a




d A~

A

F\ h
f

k4

B ciydae pacceI/IBanmeﬁ JIMH3BI:

3.6.8

1
D F=—0,
0= DO







Xon Jty4a, IpOIIEAEro JUH3Y M0/ IPOU3BOJIbHBIM YIJIOM
K e€ TIaBHOM onTuyeckoi ocu. IlocTpoenne n3odpaxeHuit
TOYKHU U OTPe3Ka IPSIMOil B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTCMax

doroammapaTr Kak oONTHYeCKUH mpubop. [ma3 kak

3.6.9
ONTHYECKas CUCTEMA
Untepdepeniuss  cBera. KorepeHTHble  HMCTOUYHHKH.
VYcnoBust HaOIIOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(pA3HBIX
KOTCPCHTHBIX UCTOYHHUKOB:
3.6.
2.
MAaKCIIMYMBI — A =2m:: m=0,£1.+2 +3
vl
MITHIIMYMET — it.:{2m+1_];, m=0,t1,+2 +3
Hudpakuus ceera. Judpakunonnas pemérka. YciaoBue
HAOIO/IEHUsI TJIABHBIX MAaKCUMyMOB IPU HOPMAaIbHOM
MNaacHU MOHOXPOMATHUYCCKOI'0 CBETA C IlJII/IHOﬁ BOJIHBI A
Ha petéTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucnepcus ceera

KBAHTOBAS ®U3UKA

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1 I'unote3a M. [1nanka o kBantax. ®@opmyna [Inanka: E =hv

®otoHbl. DHeprus HoToHa:

E=h _he
=hv=—=pc

4.1.2

hc

pc




Nmmynbe doToHa:

=

hv




4.1.3

4.14

dotorpdexkr.

dororddekra

OIEBITEI

ATI. Cronerosa.

VYpaBuenue DifHmireiiHa i Gorodddexra:

E(bOTOHa = ABbixoja + EKI/[Hma.X"

(dotona

ABBIX0Ja
+

KHHmax

rae,

(dorona

3aKOHEI




hv

hc
hc
ABbIXOAa = thp = A
Kp
BbIXOJa
Kp
A
Kp

hc




2
mv~max
Evyumax = T = eUsan
E
KUHmax
2
my
2
max
el
3art
4.1.5 JlaBiieHue cBera.




JlaBneHre cBeTa HA  TOJIHOCTBIO  OTPAXKAIOIIYIO

IMOBCPXHOCTH n Ha IIOJIHOCTBIO orjionarouyro

MOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [Inanerapnas MojeIb aToMa
[Toctynatel bopa. M3nyuenue u moriomieHne (OTOHOB
MIPU [IEPEXO/IE aTOMA C OJJHOTO YPOBHSI SHEPTUHU HA IPYTOM:
he
4.2.2 'hvnur = o = |EH _EH-J|
“mn
JluneityaTpie CIEKTPHI.
CnexTp ypoBHEH 3HEPTrUU aToMa BOJAOPOIA:
4.2.3
—1363B
E =——— n=123 _.
n*
4.3 OU3NKA ATOMHOI'O AJ1PA
431 Hyxnonnas mozaens sipa ['eiizenbepra — MiBanenko. 3apsia
o saapa. MaccoBoe unciio sjapa. M30tomnsl
PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DINeKTpOHHBIN B-pacnai;
4.3.2 . N 0
X Y+ je+v,
[Tozutponnsrii B-pacnan:
A A 0~
sX—=0Y + jé+ v,
I'amma-n3nydyenue
3aKOH paJIMOaKTUBHOIO pacnaja:
—t
433 N(&) = No =2

N(@)




ITycth m — Macca paaAMOaKTUBHOIO BellecTa. Toraa

-t
m(t) =mgy*2T

m(t)




434

SInepusle peakuuu. [lenenue u CUHTE3 S1Ep




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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