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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW o00Opa3oBarenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TaKKe ¢ y4€ToM QenepaibHON paboueil mporpamMmbl BocnuTanus W KoHmenmun
npenoaaBanus yaeOHoro mpeamera «Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii ~ ®enepanuu,  peaqu3yOIIMX  OCHOBHBIE  00Opa30BaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbLHOE MPEIMETHOE COACPIKAHNUE,
yCTaHABIMBAET PEKOMEHYEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM M pa3ieioB
y4e0HOTO TIpeaMeTa C y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKH y4eOHOTO TpOIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarOIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TpenCTaBlICHUE O IIENAX, COJACpPNKAHUHU, OOIIen
CTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlIUXCS CpeACTBAMU
yaebHoro npenmMera «Pusnka» Ha yrIyOJIEHHOM YpOBHE.

Nzyuenne xypca ¢usukum yriayOJE€HHOTO YPOBHS TO3BOJSIET PEATH30BATh
3amauu MpopeCCHOHAIBHON OpUEHTAIINH, HAMIPABJICHO HAa CO3JaHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
00yYaromuMcs, KOTOpbIE HEOOXOIUMBI [Jii TPOJOJDKCHHS O00pa3oBaHMs B
OopraHu3alusXx Npo(ecCHOHATBHOrO O00pa30BaHUd M0 pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme 1o ¢u3MKe ONpeAeNsrOTCsS IJIaHUPYEeMble Pe3yiabTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CPEJHEro 0o0Iero o0pa3oBaHusi: JINYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaIMeTHble (Ha  yrnyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM sl pa3padOTKu TpeOOBAHMM K JIMYHOCTHBIM,
METANpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXcsi, OCBOMBIIIHX
nporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHEero oO0miero oOpa3oBaHus Ha
yIriyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3uKe BKIIOYAET:

IUTAaHUPYEMbIE pe3ybTaThl OCBOCHHUS Kypca (GU3MKH Ha yriyOnéHHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIE PE3YJILTATHI 110 T0JIaM O0YUYEHUS;

cozepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3HKEe HMEET TPUMEPHBIA XapakTep MW MOXET OBITh
UCTIOJIb30BaHa YUUTENSIMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PAO0YHMX MPOrpamMMm.

[Tporpamma 1o (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
MPEIOCTaBISET BO3MOXHOCTH [UJISl pealu3allii  Pa3IMYHBIX METOJIUYECKHX
MOJXO/IOB K TMpernojiaBaHuio (U3MKU Ha YriayOJIEHHOM YpPOBHE MpPH YCIOBUU
COXpaHEHHUs 0053aTeNFHON YaCTH COCPKaHUS Kypca.



®duzrka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3yoIni
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeInio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYeHHs] HOBBIX MaTepUajoB C 3aJaHHBIMHU CBoiicTBaMu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOMH
KapTUHBI MHUpa oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 TO3HAHUSI IPY BBITIOJIHEHUH UMU Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca pu3MKH Ha YpOBHE CpeIHEr0 00IIero o0pa3oBaHus MOJI0KEH
Pl uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €70 OCTPOSHUS.

Hoea yenocmnocmu. B COOTBETCTBUHU C HEM KypcC SBISETCS JIOTMUECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl MaTepuan Kypca (HU3HKHU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanus NOpeANoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢u3zukn ¢ pa3BUTHEM oOOHIecCTBa, a TaKke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc puzuku yriry0i1EHHOTO YPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcss Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHue coJiepkaHusi MPOrpaMMbl MO (GU3HKE JAOHKHO ObITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENBbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpYyeTCsl HAa UCMOIb30BAHUM CAMOCTOATENBHOIO 3KCIEPUMEHTA KAK
MOCTOSIHHO JIeHCTBYIOIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBH — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJIFOYAIOUIET0 (DPOHTAJbHbIE YYEHHUYECKHUE OIBITHI P H3YYEHUH HOBOIO
MaTtepuaia, jabopaTopHble paboThl U pabOThl MpakTUkyma. [Ipu 3TOM BO3MOXKHBI
IBa cmocoba peanuzanuy  (QU3MYECKOro TpakTHKyma. B mepBoMm ciiydae
NPaKTHKYM MpoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie mepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpanus padoT NPAKTUKyMa B CHCTEMY JabOpaTOpHBIX paboT, KOTOpbIE
MPOBOJIATCS B Mpoliecce u3yueHus paszzaena (temsl). Ilpu 3tom mox paboTamu
NPAaKTHKyMa TIOHUMAETCSl CaMOCTOSATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 TOLIAroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3MKe cuUCTeMa YYEHHYECKOrOo H3KCIEepHUMEHTa,
7ab0paTOpHBIX pabOT M MpaKTUKyMma MpPeACTaBlieHa €IMHbIM mnepeuyHeM. Bridop
TEMATUKU JI1 STUX BHUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMHU 00pa30BaTeIHHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTO
IUTAaHUPOBAHUST W OCHaleHus kKaOwHeta ¢usuku. [Ipm sTom obecneymBaeTcs
OBJIaJICHME OOYYaIOUIMMHCS YMEHUSMU TMPOBOJUTH TNPSAMbIE U KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3NYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbmioe BHUMaHHWE yAENsAETCS PEIICHUIO PAcUETHBIX M KAa4eCTBEHHBIX
3apad. [Ipu 3TOM Ans pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 33Jla4H C SIBHO
3aJIaHHOM M HESIBHO 33JlaHHOW (PM3MUECKOW MOJIEINbI0, TTO3BOJISIIOIINE MTPUMEHSTD
W3yYCHHBbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aenoB. [[1s kauecTBEHHBIX 3aad
IPUOPUTETOM SIBIISIOTCA 3aJaHsi Ha OOBACHEHHUE/TIpe/cKa3aHhue MPOTEKaHUs
dbu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyrolue BrIOOpa
bu3HYecKoi MOJIENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo TMpolecca Kypc QUMK yriryOJaEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHus JOKEH U3y4aThCsl B YCIOBHIX
npenMeTHoro kabunera. B kaOuHere GU3HKKM JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMme IO
$u3MKe YYEHUUYECKUX ONBITOB, JIA0OPATOPHBIX padbOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyTIOBaHHE.

JleMoHCTpanMoHHOEe  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMmMe 10 (M3HWKE KIIOUYEBBIX JEMOHCTpAIUi IS
UCCIICIOBAHMUSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMHU TIEJISIMU U3y4eHHS PUZUKHU B 00111eM 00pa30BaAHUH SIBIISIIOTCS:

dbopMHupoBaHHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YUYEHUIO TPUPOJABI, PA3BUTHE HUX HMHTEIUIEKTyaJlIbHBIX U  TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe MO3HaHus U (hopMHupoBaHHE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHUpOBaHKE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa U3ydeHHs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(¢opMupoBaHHE NPEACTABICHUNH O POIAM (PUMKK AN Pa3BUTHS JPYrHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax Oynyiein
npo(ecCHOHaNBHON  ACATENBPHOCTH, CBSI3aHHBIX C (U3UKOW, TOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HAIlPaBIICHUU.

JlocTikeHue STUX 1enield obecreunBaeTcsl pPelIeHueM CISAYIOMMX 3a/1ad B
npolecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 0OIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(DU3UKY;

dbopMHUpOBaHUE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUSA I O0BSICHEHUS
bu3nyuecKkux SIBICHUI B MPUPOJAE W JUISl HNPUHSTHS NPAKTUYECKUX DEIICHUN B
MIOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHS Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil Moneblo, 3a/ad, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHuE
dbu3nueckoil MOJENH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajlay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHUE (U3MYECKMX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPELY;

OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS U TPOBEACHUS
Gu3MUeCKUX HSKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTanuud UH(opmanuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJOBUU JUISl PAa3BUTHS YMEHUU IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BUTHE MHTEpeca K chepaM npodheccuoHaATBHOM ASSTENbHOCTH, CBI3AHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusMu PI'OC COO yrinyOnéHHbIA YpPOBEHBb
u3ydeHus yuyeOHoro mpeamera «Dusmkay Ha ypOBHE CpEIHET0 O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, IUIAHUPYIOMIUMHU TPOJIOJDKEHUE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOaéHHBIA ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro
obpazoBanus orBoauTcs 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJACIIO).

[Ipennaraempiii B mporpamMme 1o ¢U3NKE TEpeueHb JTa0OpaTOPHBIX U
PAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHIAWBHAYaIbHBIX
0COOEHHOCTEHN 00yYarOIIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTanbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHUA U
METO/IbI UCCIIEIOBAaHUS (PU3NUECKUX SBIICHUN.

DKCIIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3HKe.

CnocoObl u3mepeHus GU3MYECKUX BEIUYUH (AHAJOTOBBIE W LUQPOBBIC
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemmHocTyt  w3MepeHwit  Qu3myeckux BenwuuH  (aOCOMIOTHASs U
OTHOCUTEJIbHAS).

MopenupoBanue (pU3NYECKUX SBJICHUA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEpPJIOE TENO, HJealibHAsl KUJKOCTh, HUJCAIbHBIA Ta3, TOYECUHBIN
3apsan). ['unore3a. @U3nyecKuil 3aKOH, TPaHULBI €ro NpUMEeHUMOCcTH. Du3nueckas
TEOPHs.

Pons u mecro ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHUpa, B MPAKTUYECKOUN 1€ATEbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

N3Mepenue cuibl TOKa W HAOpPSDKEHUST B LENH TOCTOSIHHOTO TOKa MPHU
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HM(ppoBoi naboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuyéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOUYKH, €ro MIPOEKIMM Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[lepemernienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHalIbHOW TOYKH, MX MPOEKIHUH Ha OCHM CHUCTEMBbl KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHNE. 3aBUCHMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUAIbHOM TOUYKU OT BPEMEHHU U HX
rpad UK.

CBobOosHOE majeHue. YCKOpeHue cBOOOIHOro majeHusd. J[BuxkeHue Tena,
OpOIIEHHOIO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepUabHON TOYKHA OT BPEMEHU U UX TpauKu.



KpuBonuuennnoe  nBukeHue. JIBMKEHME  MaTepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas ckKopocTh. Ilepuoa u yactora oOpaileHus.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MATEPUATIBHON TOUKHU.

TexHu4yeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JNBIKCHUE CHApsAIOB, LIEMHbIE, MIECTEpEHYATbIE W PpEMEHHBIE TEepeaayd,
CKOPOCTHBIE JIN(PTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CriocoObl ucciae10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHOro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUEe TyTel, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Ja B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3yueHne HEpaBHOMEPHOIO ABUKEHHUS C LEIbIO ONpPEEICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenue yckopeHus Mpu NpSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIOJIb30BaHUE IU(GPOBOIL TabOpaTOpUN).

N3yuenne pABmKeHUs Tenla, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUTIOTE3bl O TMPSMOW MPOMOPLUMOHATIBHOM 3aBUCHUMOCTH MEXIY JaJIbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuojaa oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MmapaMeTpoB.

Tema 2. /lunamuxa.



[IepBpii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. I[IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTeMbl OTcuéra (OmpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu Cui.

Bropoii 3akoH HeroTOHA 1151 MarepuaibHONU TOYKH.

Tpernii 3ak0oH Hbpr0TOHA 1J1s1 MaTepranbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBl.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckoid IMHUPOTHL. JIBMXKEeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Tenma, aBmxkymerocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TNPU JBWKEHUU Teja B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKEHHS.

Hasnenune. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: MOAMIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHUs TeJl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKN OTHOCUTENBHOCTH.

Kauenne nByx OWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEIIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOJCHCTBYIOUIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIINX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc o B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHHMSI IOKOSI, KAUEHHSI U CKOJIbYKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuUKym.

N3mepenne paBHOJEHUCTBYIOIIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pPE3MHOBOM 00pasiie, OT X AehopMaIli.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
JErKuit OJIOK.

N3mepenne xoddduiinenta TpeHHs MO BEITWYUHE YTIIOBOro Koddduimenta
3aBucuMoctu Fop(N).

WccnenoBanue nBm>xXeHUs: OpycKa M0 HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03 PUILIMEHTOM TPEHUSL.

N3ydenune nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarenbHoe W BpallaTeabHOE JIBUMKEHUE
TBEPAOro Tena. MOMEHT CWIBI OTHOCUTENIBHO OCH BpaiueHus. [limedo cuisbl.
CrioxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTHYECKUE IMPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIN KpaH, pelIETYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HUccnegoBanue ycinoBHil paBHOBECHUS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOIIAlb OMOPBHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynec maTepuaabHOM TOUYKH, CHCTEMBI MaT€pUaIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MacC.

Nmnynec critbl 1 N'3MEHEHUE UMITYJIBCA TEA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHKEHHE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IIpencraBieHne o COXpaHEHUH
MOMEHTa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJloM M Ha KOHEYHOM TiepemelneHuu. [ 'paduueckoe
IpeICcTaBlIeHne padOThI CHIIBI.

MOIIHOCTH CHIJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBIE W HENOTECHUMAIbHbIE CWIBL. lloTeHUIManbHas >HeEprus.
[ToTennmanbHas >Heprust ynpyro nepopmupoBaHHOM NpykuHbl. [loTeHUMambHas
JHEprus Tena B OJHOPOJHOM IpaBUTALMOHHOM moJje. lloTeHuumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOTO I1apa (BHyTpH U BHe miapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsizb pabOThl HEMOTEHIMAJIBHBIX CHWJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIM MHUCTONET, THPOCKON, (PUIypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBMXKEHNE.

HN3mepenne MOIHOCTH CUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHHs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHM MIpPHU
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPIruu Mpu CBOOOTHOM MaJCHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKkmuKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOMN CHUIIbI
TPEHUS.

Omnpenenenue pabOThl CUJIBI TPEHUS MPHU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopul.

OcCHOBHBIE TOJOXKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbiTHOe oOocHOoBaHue. Jluddys3us. bpoyHoBckoe naBMxeHHe. XapakTep
JIBIWKECHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneil. Macca u pasMepbl Mosekyd (atomoB). KonuyecTBO BeliecTBa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ uamepenus. Illkana
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKONM TEOPUU: YaCTHULbI
rasa JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconOTHas
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B

UJeaTbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

CBsi3p  MEXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOM  HJHeprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJl HJIE€aNbHOTrO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOpUH UICATIBHOTO Ta3a).

CBs13b a0COFOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONW CHUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHu4Yeckre yCTPOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTEPUaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHL] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us :KUIKOCTEN.

Mogens onsita llTepHa.

[IputsxeHne MOIEKYII.

Moaenu KpucTaInuyeCKuX pemeEToK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HUccnenoBanne mporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS MPHU
TEMJI000MEHE MEXKTY TOPSYEH U XOJIOAHOU BOJIOM.

N3yuenne wu3oTepMHUuecKoro mpolecca (PEeKOMEHJIOBAHO HCIOIb30BaHUE
rdpoBoii 1abopatopun).

N3yuyeHnne n30XopHOTO Mporecca.

N3ydenune nzobapHOTO MpoIecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3anaHue BHEIMIHUX YCIOBUM JJIs
TEPMOJMHAMHMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, OIUCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PEAKCALIMS
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopene wuaeampHOro ra3a B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KitaneiipoHna m BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcIi10BUSL TPUMEHUMOCTH 3TOW MOJIENIM: HU3Kasi KOHUEHTPALMs YACTHIL], BBICOKHE
TeMIepaTrypbl. BeipaxkeHue 1uisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOauHaAMUKe. Beraucienne paboTsl 1Mo rpaduky
nmpouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIJIONPOBOHOCTD, U3IyUYCHHE.

KomnuectBo Temmorel. TemnoémMkocTs Tena. YaenpHas ©W - MOJSPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Mailepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmMuecTBa TEIUIOTHI mpu Temnonepenaye. [lonsrue o0
aauabaTHOM IpoIlecce.

IlepBblii 3aKOH TEepMOAMHAMMKH. BHyTpeHHsAs odHeprusa. KommdecTtso
TEIJIOTBI W paboTra Kak Mepbl HW3MEHEHWS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoii 3akoH TEpMOAMHAMUKH Ui PABHOBECHBIX IPOLECCOB: YeEpe3
3aJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
€AMHCTBEHHAs aguadarta. AOCONIOTHAS TeMIepaTypa.

Bropoil 3akOH TEpMOAMHAMHMKM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 00Jiee XOJIOJHOTO Teja K Oojee HarpeTomy 6e3
kommneHcanuu (Knaysuyc). HeobpatumocTs IpUpOIHBIX MPOIIECCOB.

[Tpunnune! neictus TerioBbix MamuH. KII/I.

Makcumansnoe 3HaueHue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIIOJIb30BAHUS TEIUIOBBIX ABUrartenei. TeruoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHUueckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AW3EJbHBIM W KapOWOpaTOpHBIM ABUTraTENU, MmapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIUBA JIJIs
BBIPAOOTKHU «TETUIOBOM» U AJIEKTPOIHEPIHUH.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadbaTudecKoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



Crioco0Obl U3MEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO IIpolLiecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

N3mepenue yaenbHOM TENI0EMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Ipoliecca.

N3yuyeHne B3auMOCBSI3M SHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOJCUCTBUS U
TEMIIEPATYPhI KUTICHUS KUJKOCTEH.

Tema 3. Acpecammniie cocmoanus eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u kKoHAeHcaius. VMcnapenwe u kumneHue. Y enabHas
TeIJI0Ta mapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachllleHHbIE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JaBICHUS
B KUJKOCTH.

BnaxxnocTs Bo3yxa. AOCONIOTHASI U OTHOCUTEIIbHAS BIA>KHOCTb.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
KpuctayyioB. [lnaBieHwe W KpucTalmu3anus. YJIeIbHas TEIUIOTa IUIABJICHUS.
CyOmuMmarus.

Hedopmanuu TBEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nehopmanuii.

TermoBoe paclimpeHue KUAKOCTEH M TBEPABIX TeN, 00bEMHOE U JIMHEWHOE
pacipenre. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPHUUUHA
TEIJIOBOTO paCIIUpEeHHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue s3HEpPTrUn B Pa30BbIX MEPEX0aX.

YpaBHeHuUE TEMIOBOTO OanaHca.

[ToBepxnocTHOE HaTsKeHHE. KOd(p(GUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmmuiapasie sBnenus. JlaBieHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUIKHE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TemnnoBoe pacunpeHue.

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMXKE€HHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMM.

CwmaunBaHue.



KanunnspHsie siBaeHus.

Monenu HEHbPIOTOHOBCKOM JKHUIKOCTH.

CnocoObl U3MEpEeHUs BJIaKHOCTH.

Hccnenopanne HarpeBaHus U IUIABJICHUS KPUCTAUINYECKOTO BEIIECTBA.

Bunser nedopmarimii.

Habmronenune mansix aedopmarimii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3ydenune 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpbHOM TENIOTHI IIJIABJICHUS JIbAA.

N3yyeHne CBOKCTB HACBILLIEHHBIX APOB.

N3mepenne aOCOMOTHON BIAXKHOCTH BO3AyXa M OIIEHKAa MacChl MapoB B
NIOMEUIEHNUH.

N3mepenue ko3¢ duiimeHTa moBepXHOCTHOTO HATSHKEHUS.

N3amepenue monyns FOnra.

UccnenoBanne 3aBUCMMOCTH  Jnedopmainuu  pe3sHHOBOro oOpasma  oT
MIPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MposBICHUS. JJEeKTpudeckuid 3apsa. [IBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAUDJIEKTPUKH U MOJYINPOBOIHUKH.
DJIEMEHTapHBIM  JJIEKTPUYECKAN 3apsi[l. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsiaa.

B3aunmogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

Onextpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€anocts  anekTpudeckoro  mons.  [IpoOubeiii  3apsa.  JIuaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO 1MoJst. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCT NMOTEHIMATIOB M
HanpspbkeHue. [loreHnumanpHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTreHnman anexkTpocTaTuyeckoro nosst. Cesi3b HANPSYKEHHOCTHU MOJSA U PA3HOCTH
NOTEHIIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMD Cynepno3uLnN dJIEKTPUIECKUX TOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apssKEHHOro mo o0béMy mmapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsHKEHHOCTH HJTHX TOJeH U
SKBUITOTCHIIMAIBHBIX IOBEPXHOCTEN.

[IpoBOOHMKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDNEKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Hudnexkrpruyeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIEeHCAaTOpOB. [locnenoBaTenpsHOe coeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

JIBr>KEeHME 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHUYecKre YCTpPOMCTBA M TEXHOJOTMYECKHE MPOILECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHHE 3JIEKTpOnpHOOpOB,
KOHJIEHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE T10JI€ 3aPSIKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TO0JIE JIBYX 3apSKEHHBIX TUIACTHH.

Mopenb snekTpoctatudeckoro reneparopa (Baun ae I'paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

YCTpONCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTBh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKkmuKym.

OueHka cuil B3auMOJICHCTBUS 3apsHKEHHBIX TEJL.

HaGnronenue npeBpaiiieHust 3HEPTuM 3apsHKEHHOTO KOHEHCATOpa B SHEPTHIO
U3JIyYEHUS CBETOANO/IA.

N3ydeHne npoTeKaHus TOKa B LIENHU, COJACPKAILIECH KOHIEHCATOP.

Pacrnipenenenue pa3HoOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. ITocmosanuwlil I1eKmpudecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSL MOCTOSHHOTO AJIEKTPUYECKOro ToKa. McTOYHMKM
toka. Hanpsixenue U u D]JIC €.

3akoH OMa 1 y4acTKa LEeMu.

DIIEKTPUYECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOrO MNPOBOJAHMKA OT €ro JUIMHBI MU IUIOAAXA ITONEPEYHOrO CEYECHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MapajlIeIbHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX 3ekTpuueckux 1enei. [Ipasmia Kupxroda.



Pabota snexrpuyeckoro Toka. 3akon [[xoyns—JIenna.

MOUIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucTope.

DOJIC m BHYTpEeHHEE COIPOTUBIICHHME HCTOYHHMKA TOKa. 3akoH Oma g
MOJTHON (3aMKHYTOM) 92JICKTPUYECKOM 1enyd. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

Konnencarop B 1ienu mocTOSTHHOTO TOKA.

TexHu4Yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHWE IPOIIECChl: aMIepMETp,
BOJIBTMETP, PEOCTAT, CUETUUK IICKTPUUECKON SHEPTHUU.

Hemoncmpayuu.

N3MepeHune cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOT0 CEYEHHUS U MaTepuaa.

Hccnenoanune 3aBUCUMOCTH CUJIbI TOKA OT CONIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe nzmepenune I/1C. KopoTkoe 3aMbIKaHUE TaIlbBAHUYECKOTO DJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

Cnoco0bl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY IMOJIOCAMH MCTOYHHKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Hccnenoanne cMEMAaHHOTO COETMHEHUSI PE3UCTOPOB.

N3mepenune yaenbHOro COpoOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CWJIBI TOKAa OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanune 3aBucumoctu D/]C rampBaHUYECKOTO 3JIEMEHTAa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

Uccnenoanne pa3HOCTH MOTEHIIMATIOB MEXKY MOJIOCAMH MCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

Hccnenoanne 3aBUCUMOCTHY MOJIE3HOM MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuuHblx cpeoax.

DNeKTpUYecKasi MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKH. CobcTBeHHas u pUMecCHast IPOBOJANUMOCTh
noJynpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B 3JIEKTPOJUTAX. IJJIEKTPOJUTHUYECKAS IAUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOATEIIbHBIN
paspsia. PaznuuHble THIIBI CaMOCTOSTEILHOTO pa3psiaa. Monuus. [lna3ma.

TexHu4yeckre yCTpPOWCTBA M NPAKTUUECKOE MPUMEHEHHE: Tra3opaspsiaHbIe
JaMIIbl, DJIEKTPOHHO-TTydeBas TpyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: THO,
TpaH3ucTOp, (OTOAUOMA, CBETONMOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsE MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYyPHl.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsblI anekTponn3a Papajes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHEe POBOJUMOCTH METAIIJIOB U TTOTYTPOBOTHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTH JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

HabGnronenue snektposnusa.

N3mepenue 3apsga 0IHOBAJICHTHOTO HOHA.

UccnenoBanne  3aBUCMMOCTU  CONPOTHUBJIEHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU TUOJA.

DuU3NYEeCKUI TPAKTUKYM.

CnocoObI u3MepeHus: GU3NUecKux BEJIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTENIHHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENIHHBIC TTOTPENTHOCTA U3MEPECHUI (DU3NYECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, MCCIEAOBAHUN  3aBUCUMOCTEMN
(¢u3MUecKUX BEIMYMH, NPOBEpPKA MPEAJIOKEHHBIX TMIoTe3 (BbIOOp M3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pazaeiax «YUYEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA C YYETOM COJACPKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€H C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie noHAmMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHWE, HAy4YHbIH (pakT, rumoresa, (uamyeckas BEIUYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1adopaTopusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKUMS,
napabona, runepOona, ux rpaQuKy U CBOMCTBA. TpuUroHoMeTpuyeckne QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAaroUIEH Cpesbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBON» U
JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKEHHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIYyYEeHUE HaHOMATEpHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPIBIX TEJN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAILIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, MIEKTPOIUTHYECKAS TUCCOLMALMS, FalbBAaHUKA, JIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLHNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEpUajoB, U
HAaHOTEXHOJOTHH, 3JEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHbIE JIAMIIbI, IOJYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBHE TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. IIpuHIMO Cynepno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HalpaBJIeHHE U MOJYJIb.

Cuua Jlopenua, €€ HanpaBJI€HUE U MOYJb. JIBUKEHHE 3apsSyKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

MarnautHOoe nose B Bemectse. DeppoMarHeTruky, napa- U IMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTpOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHOYKOUMM  MArHUTHOTO  MOJSL  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuna nuHuiA MarHuTHOM MHIYKIUU MOJIS JJTMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue aBuKeHUsI MyUyKa JIEKTPOHOB B MarHUTHOM I1OJI€.

[TpuHumn JNEUCTBUS AJIEKTPOU3MEPUTEIBLHOTO npubopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuot, nPAKmMuKym.

HccnenoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

HccnenoBanue nericTBYSI IOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBneHne 3yeKTpoMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMU. 3aKOoH SJEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Oyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupykruBHOCTh. KaTymika WHIYKTUBHOCTM B LENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE ITPOLECCHI: MHAYKIIMOHHAA
1eYb, COJICHOU], 3alllUTa OT JIEKTPHU3ALUN TEJ MPU ABUKEHUHU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHuTHON UHYKIIUH.

Uccnenosanne 3aBucumoctd IJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.



[Ipasuo Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHre caMOMHAYKIUU.

Hccnenosanune 3apucumoctu 3/]C caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuUKym.

UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue sSiBIEHUS] CAMOUHYKIIUH.

COopka MoieTH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue xonebanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTndeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMMCaHue (3aKOH COXPAHEHHS MEXaHWYeCKOW sHepruu). BeiBon
JUHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUM U3 UX HHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUSI.

Ammntyaa u ¢aza xonebanuii. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJTUYHMHBI C aMIUTUTYIaMU KOJIieOaHUi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon m uvactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoJieOaHMIT
MaTeMaTH4eCKoro wasiTHUKa. Ilepuos CBOOOJHBIX KOJEOAHWUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojebaHusx. BeiHykaeHHbIe kKonebanns. Pe3oHaHc.
Pe3onancHas xkpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMS.

TexHu4yeckre yCTPOMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0e0aTeILHOTO ABMKCHHUS.

HaGnronenue He3aBUCUMOCTU NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

HccnenoBanue 3aTyXamux KoaeOaHWi U 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€O0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosneOaHUi TIpy3a Ha MAaCCUBHOM TIPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUS TeJa B XOJ€ KoJeOaHUl Ha yIPyroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUH B IPYKUHHOM MasiTHHKE.

WccnenoBanue yObIBaHUST aMILTUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnuple KonedaAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE >JIEKTPOMATrHUTHBIE KOJEOaHUS B
uaeanbHOM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMILIUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTY/I0M CHIIbI TOKa B KOJI€OATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaromme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[lepemeHHbI1 TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOEE 3HAYEHUE CHWJIbI TOKA W HaNpsDKEHWs] TMPU Pa3IuyHON (popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconnanbHbId NEPEMEHHBIM TOK. Pe3nucrop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LI€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HAaHC TOKOB.
Pe3zonanc HanpsikeHUN.

WneansHbiii  Tpancpopmarop. IlpomsBoactBo, mepenaya u  moTpediieHue
AIEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PHUCKM TIpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VICIIOJI30BAHUS JIEKTPOIHEPTUHU B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKUE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJIEOaHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXaOIIKUX IEKTPOMArHUTHBIX KOJIEOAHMIA.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATbHBIE KOJICOaHUsI.

Pe3uctop, kaTyiika MHAYKTUBHOCTH W KOHAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpum mocienoBaTeNbHOM COEAUHEHHWHM PE3UCTOPA, KATYIIKH
UHIAYKTUBHOCTH U KOHJIEHCATOPA.

YeTpoicTBO M IPUHINI ISUCTBUS TpaHcpopmaTopa.



Monenb TUHUY 3JEKTpoIepeiadHn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, nPAKMUKyMm.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKa Yepe3 MOCIEAOBATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HalGnronenue 35eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNIHbLE GOJIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacmnpoctpaHeHus. llomepeunbie u
npoAoJbHbIE BOJIHBL. [leproj, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPa)X€HUE, MpeJoMIIeHHe, MHTep(epeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKaIOLIei cpebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaIsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DNIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHUE,  TMpEJIOMIICHHE,
HoJIsIpU3aIysl, UHTepPepeHus u nudpakuus.

[lkana 371eKTpOMarHUTHBIX BOJH. IIpuMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguoCBsI3U U TeJeBUACHUS. Pagrnonokarus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYyKOBasl JUATHOCTUKA B TEXHUKE M MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacpOCTPaHEHUE TOMEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Teino kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpakeHus: U peaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHny u AuPpakini MEXaHHIECKUX BOJTH.

AKYCTUYECKHUM PE30HAHC.

CBoiicTBa yJabpTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnemoBanme  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPayKEHHUE,
npeIoMIIeHUE, oNgpu3anus, Audpakuns, uHTepdepeHITus.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomut, nPAKMUKyM.



N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonrHEiHOE pacIpOCTpPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHue n3oOpaxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMJIICHUSI CBeTAa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesioMieHus. [IocToSHCTBO 4acTOThI
CBETAa U COOTHOIIEHWE JUIMH BOJIH MPHU IEPEX0Je MOHOXPOMATHYECKOTO CBETA
yepe3 IpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloXHBIM cocTaB O€loro cBera.
[Ber.

[TomHOe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHHSI.

CobGuparoriie u  pacceuBarouide JuH3bl. ToHkas nauH3a. DokycHoe
paccTosiHME U OINTHYeCKas CWwia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pacCToSTHUSI TOHKOW C(eprUdecKOod JMH3BI OT €€ TEOMETPUU M OTHOCHTEIIBHOTO
IIOKa3aTes MPeIOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon ayda, MPOLIEANIErO JMH3Y IO0JI MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUYKHM M OTpe3Ka MNpsSMOH B
COOMPAIONIUX U PACCEUBAIOLIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onmTuueckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. Wurepdepennusi cera. KorepeHTHblEe HCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Kknaccruueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH TAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckorn, Qoroanmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS! ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Uccnenosanue npeoMIIeHUs CBETA.

Halnronenue nosHOTro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapaUIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habnronenue nunrepdepeHinm crera.

Habmronenne 1iBETOB TOHKUX IUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenune nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue aucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[TpumeneHre MOISIPOUAOB VISl N3YUCHUS MEXAaHHUCCKUX HAIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepenne nmokazatens NpeToOMICHHS CTEKIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
OPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JINH3.

[Tonyuyenue n300pa>keHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonydenue nzo0paxeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyupoBaHue Te1eCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaximm, tHTEPPEPEHINN U TTOISPU3AIIN CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nunTepdepeHInm JIa3epHOro 3JIyYeHHs Ha IBYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccnenoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON

PELIETKMU.
Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
['panunbl  NPUMEHHMMOCTH  KJIACCMYECKOM  MexaHuku.  lloctynaTel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  [IpeoOGpaszoBanust  Jlopenma.
VYcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHHU U COKPAILICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUEl U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.



TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKUE IIPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPAKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, J1a00paTOPHBIC paOOThI, MPAKTUKYM.

Onpenenenve UMMyJbca U DHEPrUU  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBecHOE TemIoBOe M3IyueHUE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemnienus: Buna. 'unoresa [1nanka o kBaHTax.

®oTOoHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTtodddekra. YpaBHeHue
OiamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAacTHOCTH, [IaBJICHHUE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. Bosiabl e bpound. [Inuna BomHbI ae bpoitnsa u
pasmepnsl o0OJlacTU JIOKaJIM3alMM  JBWXKyIIeHcs dacTuiel. KopryckymnspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTALIaX.

Cnemnduka namepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeTEHHOCTEN
I'efizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHYECKHE TMPOILECChl: CIIEKTPOMETD,
¢doTo31emMeHT, (OTONATUMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®dotor(PpdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (poTodPdeKTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBICHUSI  MOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceertonuon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmanerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buasl ciektpoB. CiekTp ypoBHEN 3HEPTUH aTOMa BOJAOPO/A.

CHnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUE cBeTa. Jlazep.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Mogens onsita Pezepdopna.

HaGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmMuKym.

Habmronenue nuHeyaTOro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHE
noctosiHHoM Pundepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX UACHIUY,.

Hyxnonnas mozens sinpa ['elizen6epra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B MPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO U3Ty4YeHUs. BlMsHuE paguoakTUBHOCTH HA YKUBbBIC
opranusmbl. EctrecTBeHHBIN QOoH U3inydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. Saepubie cuibl. Jledext macchl siapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. OJKOJOTHYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJIbHbIE B3aUMOJICUCTBUS. bapumoOHBI, ME30HBI U JICITOHBI.
[Ipencrasinenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apPOHOB.

@uznka 3a npexnenamu CrangaptHol Moaenu. TéMHas Marepus U TEMHas
SHEPIusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-pE30HAHCHAsE TOMOoTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO (POHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4yacTUl] aTFOMUHUEM.

Paznen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Dtanbl pa3BUTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UMKH [JIsi OOBSCHEHUS MPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOTBI, PAJHOTEIECKOIBI, BHEATMOC(EpHAsT aCTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAUMOE
JIBUKEHHUE.

CoiniHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIla U 3BE3 .

3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CEeKTpalibHbIA KIacc —
CBETHUMOCTB». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABIEHUSI O MPOUCXOXKACHUU U 3Bomtonuu CoJHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii I[lyte — Hama I'anmaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tunsl ramakTuk. PaguoranakTuku ¥ KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKkTHK.

Bcenennas. Pacmupenue Beenennoii. 3axkon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeIMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajnakTuka.

Hepeménnnie npobieMbl aCTPOHOMUHU.

Yuenuueckue naoniooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JIJIs1 ONpeeNIeHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJyIIapusi U SIpKUe
3BE3/ILI.

HaGmtonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIEHUM.

Du3nYecKNil NPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEMYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHHUI (DU3NICCKUX BETHYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEIWYWH, MPOBEpKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.



O06001eHre U cucTeMaTu3alus CoAep aHus pa3fesioB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD», «OCHOBBI CHEUHUATLHON TEOPUU OTHOCHUTENIbHOCTHY», «KBaHTOBas
duznka», «IMEMEHTHI ACTPOHOMUHU U aCTPOPUIUKI.

Ponp Qusumkn u acTpoHOMHM B OKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeNbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI Hay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATEIIbHOH,
CUCTEMATU3HPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyecKoit TeopuH, posb GU3NUECKON Teopuu B GOPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEACTABICHUI O IPUPO/IE.

MexknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJIEPKATENIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpapuu U TEXHOJIOTHH.

Mesicnpeomemnple noHaAmMuUA, C6A3AHHBIE C UFYUEHUEM MEMOO08 HAYYHO20
NO3HaHuA: SBICHWE, HAy4YHBIA (PaKT, rumoresa, (pusnyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuka: pelmieHUe CUCTEMBbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >nMeMeHTapHbIX (QyHKIMA. [Ipu3Haku momOOHUS TPEyTrOJBbHUKOB,
orpe/ieieHre MIOMIAIN IIIOCKUX GUTyp u 00bEMa Tell.

Buonozus: >nextpuueckue SIBICHHUS B KUBOW NpUpoJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TMpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpY)KaroUlell  cpensl,
yIbTpPa3ByKOBasi IUArHOCTHKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B KUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJNINYECKasi CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

I'eocpaghusn: wmarHuTHble mMONOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Y/,
(poTochEMKa 3€MHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocun: npUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meyb,
JVMHUM 3JIEKTpONepeiay, 3J1EKTPOJIBUraTelb, pajgap, paIuonpuEMHUK, TEIEBU30D,
anteHHa, tenepoH, CBYU-meub, ynpTpa3ByKkoBas IUMarHOCTHKa B TEXHUKE,



HpOGKI.[HOHHbeI aliapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA S9HCPICTUKA U 3KOJIOIT'MYCCKHUC aCIICKThBI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHHMA yueOHoro mnpeamera «Dusukan
JOJKHBI OTPaXXaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaroIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAllUW, TMO3UTUBHBIX BHYTPEHHHMX  YOEXKJCHHI, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOro O0IIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA U ONBITA ACSATEIBHOCTA B MPOLECCE peaTnu3allid OCHOBHBIX HAINPABICHUN
BOCIIUTATEIIBHOM JI€SITENBHOCTH, B TOM YKCJIE B YACTH:

rPaJAaHCKOT0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3ULMHM  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIECTRA;

e TMPUHATHE TPAJUIMOHHBIX OOIICUYETIOBEUECKUX T'yMAaHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEM;

* TOTOBHOCTbh BECTH COBMECTHYIO JCSITEIbHOCTh B MHTEPECAX IPakIaHCKOTO
oOmecTBa, y4yacTBOBaTb B CaMOYNpaBJI€eHHWH B 00pa3oBaTEIbHON
OpraHu3alNy;

e YMEHHME B3aUMOJEHCTBOBATbH C  COLMAJIBHBIMA HWHCTHUTYTaMH B
COOTBETCTBHUH C UX QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOMN AECATEIHHOCTH.

NATPUHOTHYECKOI0 BOCTIMTAHMSA:

e c(hopMHPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHO€ OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e cOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS;

* CHOCOOHOCTH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HAHHE JMYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO Oy aYIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:



WHTEpeC K pa3IudHbIM chepaM MpodhecCHOHATBHON JeSTEIbHOCTH, B TOM
YKUCJIC CBS3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OymyIier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
’KH3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B
o0nacTu GU3MKU HA MIPOTSHKEHUN BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

c(hOPMUPOBAHHOCTh AKOJOTHUYECKON KYJBTYphI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJIOTMYEeCKUX MpooiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUI B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JIEH YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHre OMNbITa AESATEIbHOCTH HKOJOTMYECKON HAMpaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUHM N0 (PU3HUKE.

HCHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAaHME I[EHHOCTU HAy4YHOU MAESATEIbHOCTH, FOTOBHOCTH B IMpoOIEcce
U3ydeHUsT (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue AeiicTBUA:

CaMOCTOSITENIbHO  (OPMYJIHMPOBATH U aKTyalIM3UpOBaTh  MpoOOJIEeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEIATh LEIU JEITEIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISBIISITH 3aKOHOMEPHOCTHM H IIPOTUBOPEUMS B PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCThb, OLEHUBATh COOTBETCTBUE
pPE3YJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATHE PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciieqoBare/iLCKe 1eCTBUA:

BJIaJICTh HAyYHOH TCPMUHOJIOTHEH, KIIOUYCBBIMH TOHSATHUAMU U METOJaMHU
bu3HUecKoil HayKH;



BJIAJCTh HaBbIKAMH  Y4EOHO-HMCCIIEIOBATEIHCKON u MIPOEKTHOMN
NEeSATEeNbHOCTH B O0OJAcCTH (PU3MUKH, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PpEIICHUs 3adad  (PU3HUUYECKOIo
COJICpKaHUSs, TPUMEHEHUIO PA3JIMYHbBIX METO/I0B MO3HAHMUS;

BIIQJIETh BHUJAAMHU JAESATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLUU, TPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHCJIEC MPHU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
busuky;

BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIOTE3Y €€ pEelIeHUs, HaXOIWThb apryMEHThl s
JI0KA3aTeNbCTBA CBOMX YTBEP)KJICHUM, 3a/7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATH TIOJYYECHHbICE B XOJI€ PEIICHUS 3a/aud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOU
JESATeIbHOCTH, B TOM YHCIIE MTPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OMBIT;
yMETh TIEPEHOCUTh 3HAaHMS 1O (QU3NKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MIPEIMETOB;
BBIJIBUTAaTh HOBBIC UJIEH, MIPE/JIaraTh OPUTHHAIIbHBIC MMOX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4l, TOMYCKAOIIUE aTbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ nndopmanueii:

BJa/I€Th HAaBbIKAMHU MOJydeHUs MH(popMaluuu (PU3HUECKOTIO COJEpKaHus
U3 HUCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISITH MOUCK,
aHaJIM3, CUCTEMATHU3alMI0 M WHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM Ipe/ICTaBICHHUS;

OLICHHUBATbH JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJb30BaTh CPEACTBa HH(DOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHU3allMOHHBIX 33Ja4 € COOJIOJeHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX H
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MaCHOCTH;

co3/71aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUS B PAa3IMYHbIX (opMarax C
y4€TOM Ha3zHauyeHuss HUHGPOpMalMM M UEJNEeBOM ayAUTOpPUH, BBIOMpas
ONTUMAJIBHYIO (POPMY IIPECTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKATHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBHA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
NEeATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalud M CMSI4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMYIIeCTBA  KOMaHIHOM U
UHAUBUIYAJIbHON paOOThI;

BbIOHMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHI C y4€TOM OOLIUX
WHTEPECOB M BO3MOYKHOCTEN KaKJIO0T0 YJIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BBIBAaTbH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IUJIaH
NEUCTBUMN, pacIpelessATh POJIM C YUETOM MHEHUI YYAaCTHUKOB, 0OCYKIaTh
pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJIOTO y4aCTHHMKAa KOMaH/bI B
oO1IMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HUAEH C NO3ULIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJATh MO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyalusiX, IMpOSABIATH  TBOPYECTBO U  BOOOpakeHUe,  OBIThH
WHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA
Camoopranuszanus:

CaMOCTOATENIBHO ~ OCYIIECTBIISITH  ITO3HABATENBHYIO  JIEATEIBHOCTh B
oOnactTu (U3MKM UM AaCTPOHOMHHM, BBISBISATH MNPOOJEMBI, CTABUTh U
dbopmypoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PELIEHUsI PACUETHBIX U KaUYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW PabOTHI C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacliMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IPEANIOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOp, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (POPMHUPOBAHUIO M MPOSABICHHUIO 3PYIULUU B 00JACTH
($u3MKH, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIHMOHAJIbHBbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HAaBBIKAMM [I03HABATEJIbHOW peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JICMCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

UCIIOIb30BaTh MPUEMBI pediIeKCHHU JJi1 OLCHKHW CHUTYallMH, BBIOOpa
BEPHOT'O PELICHHUS;

YMETh OILIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUA IO KX
CHIDKCHUIO;

MPUHUMAaTh MOTHBBI M apryMEHTBI JAPYTHX NPU AHAINU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpouecce AOCTHKEHHS! JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI IO
busuke Uil YpOBHSA cpedHero ooOmero o0pa3oBaHus Yy 0O0yYaroluxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, MPEIOJIAr A0
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIOYAIOIICTO  CIOCOOHOCTh  IMOHMMAaTh  CBOE

HIMOIIMOHAIILHOE COCTOSIHUE, BUACTh HANPABICHUS Pa3BUTHs COOCTBEHHOMN
SMOIMOHANILHOM c(ephl, ObITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUS, BKJIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LN
U yCIIeXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHE JI€HCTBOBATH, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

OMMATUH, BKIIOYAIOIIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHME JPYTHX, YYHMTBIBAaTh €ro IMpPU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTHCS, MNPOSIBISTH HHTEPEC U
paspemarb KOH(IUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI



K xonmy obOydenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIA:

MOHUMATh POJb  (PU3UKA B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
DKOJIOTUYECKOM, COIMAJIBHOW M 3TUYECKOM cdepax edaTeIbHOCTH
YEJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAayYHOU KapTHHE MHPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON  (QYHKIMKA  (PU3MYECKOH TEOpUM —  MEXaHHKH,
MOJIEKYJISIPHON (U3UKH M TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUHU B
(dbopMUpPOBaHUYN TIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH MOJele (Qu3nyeckux Ten u
pOLIECCOB (SIBJICHUM): WHEpIMaNbHas cUcTeMa OTcuéTa, abCOIIOTHO
TBEpIOE TENO, MAaTepUalibHAs TOYKA, PaBHOYCKOPEHHOE JBHUKECHHUE,
cBOOOAHOE majzeHue, al0CoMOTHO yrpyras aedopmaius, abCOTOTHO
yrapyroe 1 abCONIOTHO HEYNIPYTroe CTOJIKHOBEHMSI, MOJEIH Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTAJUIMYECKOIr0) TeNa, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OJTHOPOJHOE JIEKTPUYECKOE TOJIE;

paziuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHMYECKHE TIPOILIECChl U  SIBJICHMS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHUHEMATUKU PaBHOYCKOPEHHOIO
JBYDKEHUs, npeoOpa3zoBaHus [anmnes s CKOPOCTHM M INEepeMElICHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOcUTENbHOCTH [anwmnes, 3aKoH
BCEMUPHOrO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
SHEPrUuu, CBS3b PalbOTHl CHUJIBI C U3MEHEHHEM MEXaHUYEeCKON 3HEepruu,
yCIOBHSI paBHOBECUS TBEPAOrO Tena), MPU STOM  HCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MTpeoOpa3zoBanuii ["anues, BTOporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJibca U
MEXaHUYECKOM YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHI U SIBJIEHUS, UCIOJIb3YS
ocHoBHble monoxkeHnuss MKT wu 3akoHbl MoseKynsapHOW (U3UKH U
TEPMOAUHAMHUKN (CBA3b JAaBJICHUA HWJEAaJbHOIO Ta3a CO CpEeIHEH
KMHETUYECKOM HSHEpruer TEeIJIOBOrO JBWKCHHUS W KOHIICHTpAIUEH ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEW KHHETHYECKOU
SHEPrueil TEMIOBOTO ABMKEHHS €r0 YacTHll, CBSI3b JIaBJICHUSI UJEATHLHOIO
raza C KOHIEHTpaluel MOJIEKYJl M €ro TEeMIEpaTypoi, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAUHAMHKH, 3aKOH



COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOLIECCAaX), MPU 3TOM HCHOJb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH ypaBHeHUd MeHeneeBa—Knanelipona;

aHAJTU3UPOBATh W  OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHAIBHOCTh
AIEKTPOCTATUUECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU BaXKHbIE COOTHOUIEHHUS: 3aKOHbI OMma i ydacTka
ey W U1 3aMKHYTOM 3JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 11 37€KTPoIIn3a);

ONUCHIBATh (PUBMUECKHE MPOIECCHl U SIBJICHMS, HMCIOJIb3Ys BEJIUYUHBL:
IIEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIBI, JaBJICHUE, IIOTCHUUAIbHAA DSHEPIUS, KUHETUYECKas
DHEPrUs, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEpPrusi B3auUMOJCHCTBUS Tefa C 3eMiéid BOIUM3M €€ TOBEPXHOCTH,
DHEPrus yhpyroi aedopMmarii  MPYKUHBL, KOJIMYECTBO TEIIOTHI,
abcooTHas TeMIepaTypa Tena, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
DHEPrUs HJCATBHOTO OJHOATOMHOIO rasa, paldoTa UACAIbHOIO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOrO
JBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh  TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyM€ M B JHDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CWJla, CWila  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHUE y4dacTKa ILEMUA C MOCIEAOBATEIBHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATHL  OCOOCHHOCTH  MPOTEKaHUSd  (PUIUUECKUX  SBJICHHM:
MEXAaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TETJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKeHHE, nuddys3us, ucmapeHue,
KUIICHUE U KOHJICHCALNS, [JIABJIEHUE U KPUCTAJUIM3ALNs, HAIPABJICHHOCTh
TeIIonepeaadu, IEKTpU3alrs TeJ, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMUYUHBI OT
OPYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Y4ETOM



aOCOJIIOTHBIX MOTPENIHOCTEN U3MEPEHU, JIeJaTh BEIBOBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHON TUMOTE3bl: MIIaHUPOBATH
AKCTIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYE€HHbIE PEe3yJbTaThl U JIeJlaThb BBIBOJ O CTaTyce NPeJIOKEHHOU
TUTIOTE3bL;

cobmro1aTh MpaBuia 6€30MacHOro Tpyaa MpU MPOBEICHUH UCCIE0BaHUN
B paMKax y4yeOHOTO OJKCIEpPUMEHTa, TMpakTUKymMa H  y4eOHO-
HCCJIE0OBATEIIbCKOM W TPOEKTHOM JIESATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPONCTB U 1a0OPaTOPHOr0 000PYAOBAHMUS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJAHHOM M HESBHO 3aJaHHOM
¢bu3nuecKoil MOJENbI0: Ha OCHOBAaHMM aHAIHM3a YCJIOBHUS OOOCHOBHIBATH
BBIOOp (u3MUecKol MoOjenM, OTBedaromeld TpeOOBaHUSIM 3ajlayu,
NpUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
(bU3UYECKUX TEOpUM MNpHU HCMOJIBL30BAHUU MATEMaTUYECKHX METOJ0B
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3YJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3a7aud, TpeOyIolhe MNPUMEHEHUs] 3HaHUU U3
pa3HBIX pa3JenoB Kypca PU3MKH, a TAK)KE WHTETPAIUU 3HAHUN U3 IPYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOrO IMKIIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCyX JICHHI C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBIICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUTh NPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOM M IPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOW ¢ (U3HMYECKUMH IIPOIleCCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O paliOHAILHOM
MPUPOJIONOIB30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00111eCTBa;



NPUMEHSTh pa3IuyHble CrOocoObl paboThl ¢ MHbOpMaIHel (GU3NIecKoro
CoZlepKaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHdoOpMaIuK, TOJYYECHHON U3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydacMyr0  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSI 3HAHWH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HWHPOPMAIINH;

MPOSIBJISATH OpraHU3alMOHHBIC u MO3HABATEbHBIC yMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOpPETEHUs] HOBBIX 3HAHMM B  MpOIECCe
BBITIOJTHCHHUS IPOCKTHBIX U y4eOHO-HCCIICIOBATEIBLCKUX padoT;

paboTaTh B TPyNIE C HCIOTHECHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OIICHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYNIIbI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MIPOSIBJISITH MOTUBAIIMIO K Oyaymied mpodeccHoHaIbHOW AeATEIhHOCTH 110
CIEHHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K koniy oOyuenus B 11 knacce mnpenMeTHBbIE Pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIHNXCSI YMEHUM:

NOHUMAaTh pPOib (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHOW M 3TUYECKOM cdepax AedaTeIbHOCTU YeJIOBeKa, POjb U MECTO
GU3MKM B COBPEMEHHON HAy4YyHOW KapTHMHE MHUpA, POJb ACTPOHOMHUHU B
NPAKTUYECKON  JIESITEIbHOCTHM YEJIOBEKa W JaJIbHEWIIeM Hay4dHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TPOTHOCTUYECKOW (YHKIHMH (PU3NUECKOW TEOpUud —
3JIEKTPOJIMHAMUKH, CHELMAIBHOM TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOU
busuku, poas uzmyeckoil Teopuru B (GOPMHUPOBAHUU MPEACTABICHUHN O
(bu3nyuecKoil KapTHHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJCTABICHUI O IPUPOLE;
pa3iauyaTh YCJIOBHMS MNPUMEHMMOCTH MojeNed (QU3MYecKHX Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE HJIEKTPUUECKOE U  OJHOPOJIHOE
MarHuTHOE TOJI, TApMOHUYECKHE KoeOaHus, MaTeMaTUYECKU MasSTHUK,
U/ICANbHBINA TPY>KUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI, HACaTbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas TUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICIH CBETA;

paznuyaTh yCJIOBHS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTD HUCIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBJICHHS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHeUUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHUS
ANEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHUTHOM  WHAyKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B OJJIEMEHTE DJIEKTPUYECKOW IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJIaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEILHOCTU DUHINTEITHA);

aHAJIU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doTtorddexra, mepBpld W BTOpPOW TocTynarsl bopa, mOpuHIMN
COOTHOIIIEHUsS] HeomnpeaenéHHocTel ['eifsenOepra, 3aKOHBI COXPAaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B SIAEPHBIX PEAKLUAX, 3aKOH
pPaIMOaKTUBHOTO pacliajia);

OMHCHIBATh (PUBUYECKUE TMPOIECCHl U SBJICHUS, HCIOIB3YS BEIUYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOTO TOJISL, MOTEHIIUAT 3JIEKTPOCTATHUYECKOTO
NoJI, pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUSI
MarHMTHOTO TIOJSl, MAarHUTHBIM TMOTOK, cuia AmImepa, UHIYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUJla CAMOMHAYKIHWH, SHEPrusi MAarHUTHOrO MOJs
POBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMIYJbC, TOJIHAS DHEPrHus,
DHEPrusi TOKOS CBOOOJHOM 4YAaCTHUIbI, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsl Apa, SHEPTHsl CBS3H s/Ipa;

OOBSCHAT,  OCOOGHHOCTM  MpPOTEKaHWs  (U3UUECKUX  SIBICHUU:
AJIEKTPOMArHUTHASI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEpPCHsi, T[OJHOE BHYTPEHHEE OTpa)keHHE,
dbotoanektpudeckuii 3ddext (dhororddekr), ampda- u Oerta-pacmaabl
sep, raMMa-u3IydyeHue saep, (PU3MYecKUe MNPUHIUIIBI CHEKTPATbHOTO
aHaim3a 1 paboTHI Ja3epa;

ONpPEACNIATh HAMNPABICHUE HHAYKIMWA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHue, CO31aBaeMoe IIOCKUM 3€pKajioM, TOHKOM JTMH301,
U PaCCUUTHIBATH €70 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJIA aHaidu3a MW OObBSICHEHUS  (PU3UUECKHX IMPOIECCOB,
NPOUCXOMSIIUX B 3BE3JIaX, B 3BE3JHBIX CHUCTEMaX, B MEKIaJTaKTUYECKON
cpeze; ABMKEHUSI HEOECHBIX TeJl, HBOJIONNY 3BE3 U BeeneHHoii;
MPOBOJUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3NUYECKHX BEIHYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU 3STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCHMOCTH



buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  W3MEpPEHWid, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCIICJIOBAHMS,

MIPOBOJUTh KOCBEHHBIC HM3MEpPEHHUS (DU3UYCCKUX BEIUYHH, MPU STOM
BHIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUI;
MIPOBOJIUTH OMBITHI IO TPOBEPKE MPEUIOKEHHON THITOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAITU3UPOBAThH
NOJTyuYeHHBIE Pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUTIOTE3HI;

OMUCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
cobJiroaTh mpaBuiia 0€30MacHOTO TPYJia MPU MPOBEICHUH HCCIIEA0BaHUN
B paMKax y4eOHOro »JKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCIIEJIOBATENIbCKOM M MPOEKTHOM JIeATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJlayd C SBHO 3a/laHHOM M HESIBHO 3a/JIaHHOMU
¢u3znyecKkol MOENbI0: HAa OCHOBAHWM aHaNIHM3a YCJIOBHS BBIOMPATH
¢usnyeckue MOJeNu, OTBEYAIOIIHE TPEOOBAHMAM 3aJaud, MPUMEHSTH
dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TEOPHA
Opy  HUCIIOJIB30BAHUM MaTeMaTMYECKUX METOJOB pEIICHUS  3ajad,
IIPOBOJIUTH PACUEThl HA OCHOBAHWM WMCIOIIMXCS JaHHBIX, aHAITH3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOBI PEIICHHS C YUYETOM IMOTYYSCHHBIX
pe3yJbTaToB;

pemaTh KadeCTBEHHBbIE 3ajaud, TpeOyromue MPUMEHEHUs 3HaHUM U3
Pa3HbBIX pa3lieloB Kypca GU3MKH, a TAaK)Ke MHTETpallMy 3HAHUN U3 APYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
[ETIOYKY PacCyKICHUI ¢ OMOPOi HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTHh TPUMEPHI BKIATa POCCHUCKUX U 3apyOeKHBIX YUIEHBIX-
GU3UKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JeSITEIbHOCTH 4YEJIOBEKa, CBSA3aHHON C (PU3MYECKHMH TMpOILecCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHATIHLHOM
MPUPOIOIIOIH30BAHUN, & TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JIOCTUKCHUHN



HAyKd W TEXHOJOTWMH JUIs JajJbHEHIIEro pAa3BUTHS YEIOBEYECKOIrO
00IIIECTBA;

OPUMEHSATh pa3iuyHble CcrocoObl padboThl ¢ MHpopMaleil pu3nIecKoro
CONIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI TIOHUCKa, NepepabOTKH M NPEabsIBICHUS YyuyeOHOUW WU
HAyYHO-TIOMYJISIPHOU MH(OPMAIUK, CTPYKTYPUPOBAHUSL U UHTEPIIPETAIIUU
uH(pOpMaIKU, MOJTYYEHHOM W3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHYECKHU
aHAM3UPOBATh  MOJy4YaeMyr0  HHQOpPMAIMI0O W  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLnY;

IPOSBIISATD OpraHu3alOHHbIE U MO3HABATEIbHBIE yMEHUs
CaMOCTOSATENIbHOIO ~ MPUOOPETEeHUs] HOBBIX 3HAHMM B  MPOLECCE
BBITMIOJTHEHMSI IPOECKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TIpyNNe C MCIOJIHEHHEM pa3IUYHbIX COLHAJIbHBIX pOJIeH,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PacHpeieiATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATh BKJIaJ] KaXXIOTr0 U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI;

IPOSIBIISATH MOTUBALMIO K Oyaymie mpodeccnoHanbHOM AesITeNbHOCTH O
CHEIHMATBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOoduIIs.
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https://m.edsoo.ru/STRFLE9A2

11 KITACC

KoandyecTBO 4acoB

Ne HanmenoBanue pasaenoB DJIeKTpOHHbIe (LM (pPOBbIE)
Kontpoasnbie | IlpakTuueckue
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Paznen 1. JIEKTPOJIUHAMMUKA
1.1 MarsuTHoe 1oie 14 https://m.edsoo.ru/SPRHOWUIIL
9
1.2 fICKTpOMAriTHas 13 1 https://m.eds00.ri/VQQ38UZXC
WHTYKIHS
Hroro no pasaeny 27
Paznen 2. KOJJEBAHUA U BOJIHbBI
2.1 Mexannueckue KojieOaHus 10 https://m.edsoo.ru/YOUA69FNZ
9
2.2 FICKTPOMATHITHBIC 15 https://m.edsoo.rw/ALLBYV2CT
KoiaeOaHus
M
2.3 exarrHecKue 1 10 1 https://m.edsoo.rt/RYENOYIC5
AJIIEKTPOMATHUTHBIE BOJIHBI
24 Omnruka 25 1 https://m.eds00.ru/OBLI6N69R
Hroro no paszneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 Ocuoset CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Uroro no pazaeny 5
Pa3zgea 4. KBAHTOBAS ®PU3UKA
K i N
4.1 OPHYCKYIIPHO-BOTHOBOH 15 https://m.eds00.ru/S400GCWUJ
Ty amnu3M
4.2 duszuka aroma 5 https://m.edso00.ru/Z1.J435GQC



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

43

®u3uKa aTOMHOTO fA7Ipa U
3JIEMEHTaPHBIX YACTHII

https://m.edsoo.ru/Q4WLMHSI9T

Hroro no pasneny

25

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1

DneMEHTHI aCTPOHOMUU U
acTpousuku

12

https://m.edsoo.ru/RPXWEWN4N

Uroro no pazaeny

12

Paszea 6. PU3HNUYECKHAN MPAKTUKYM

6.1 DU3NYECKUN TPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no paszneny 16
Pa3nen 7. OBOBIAIOHIEE IOBTOPEHUE
Cucremaruzauus u
0000111eH1E TPEAMETHOTO
COJIEp’KaHUs U OIbITA
7.1 JIeSITEILHOCTH, 15 https://m.edsoo.ru/PSCGRX7IW
MPUOOPETEHHOTO TIPH
U3Y4YEeHHUHU Kypca pU3mku
10 — 11 xnaccoB
Hroro no pazaeny 15
PesepBHOE Bpems 10 https://m.edsoo.ru/E65RY9XL.B
OBILEE KOJIMYECTBO
- 170 16

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos
Ne Hara DJIeKTpOHHbIe HHu(ppoBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
®uszuka — pyHIaMeHTaIbHasA
1 1 https://m.edso0.ru/4GD121L.71X
HayKa O MPUpOJIe
Hayunslii MeTON 1O3HAHUS U
2 METOJIbI UCCIECAOBAHUI 1 https://m.edsoo0.ruw/47JULOIY
(bU3HYECKUX SIBICHUN
ODKCIIEPUMEHT U TEOpHs B
Ipoliecce MO3HaHUs TPUPOIBI.
3 pott PHPOA 1 https://m.edsoo.rt/RV2VFFZL6
Hab6nroneHnue u sKCiepuMeHT B
dusnke
Cnioco06sI n3MepeHust GPu3HIeCKuX
4 1 https://m.edsoo.ru/BKMS7EYO5
BEJINYUH
AOCOIOTHAsI U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHU I 1 https://m.edsoo.ru/K3LQI3CFT
(U3UYECKUX BETUYUH
MonenupoBanue B ¢pusuke. Poib u
MecTo GpHU3UKH B (POpMUPOBAHUH
6 COBPEMEHHON HAy4YHOU KapTHUHBI 1 https://m.edsoo.ru/85PJSYR4H
MHpa, B IPAKTUYECKON
NEeITEILHOCTH JIIOIEN
MexaHn4eckoe JBUKEHUE.
7 Cucrema orcyera. 1 https://m.edso0.r/QUQYCWDZP
OTHOCUTENHHOCTh MEXaHUUECKOTO



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

newkenus. [Ipsimast u oOpatHas
3a7a4id MEXaHUKHU

Pannyc-BekTop MaTepuaibHOU
TOYKH, €T0 IIPOEKIUU HA OCH
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Ux
IIPOEKLIMU HA OCU KOOPAMHAT

https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpHOE IIPAMOJIMHEWHOE
neuxkenne. ['papudeckoe
OINMCAaHNUE PABHOMEPHOIO
IPSIMOJIMHEMHOTO ABM)KEHUS

https://m.edsoo.su/ZNKXPE8MEF

10

CrnosxeHue nepeMelieHnii u
ckopocrei. Pemenue 3agau

11

HepaBHOoMepHOE 1BUXKEHUE.
MrHoBeHHasi CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOpPEHHUEM

https://m.edsoo.ri/YKQTQRS20

12

['padmyeckoe onrcanue
MPSIMOJIMHEMHOTO IBHKEHUS C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH211

13

CBoOoaHoe majeHue. Y CKopeHue
CBOOOIHOTO ITaJICHHUS.
3aBHCHMOCThH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHSI OT BPEMECHHU
U UX TpaduKu

https://m.eds0o0.ru/UYVYXC8ID

14

JIBmxeHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM



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

KpuBonnHeliHOE nBUXKEHNE.
JIBr>KeHUE MO OKPYKHOCTH.
VYrioBas ¥ TUHEHas CKOPOCTb.

15 https://m.edsoo.ru/SGZQQF5H?2
ITepuon u yacrora.
LlenTpoCcTpeMUTENBHOE U TTOJIHOE
YCKOpEHUE
KontponsHaas padora mo teme
16 " P ”p https://m.edsoo.rt/DP1XROHJI
Kunematuka
[MepBeiii 3axoH HptoToHA.
HNuepuuanbHble CUCTEMBI OTCUETA.
17 [IpuHIMIT OTHOCUTENBHOCTH https://m.edsoo.ru/8FO42H11.2
lNanunes. HennepuuanbsHele
CHUCTEMBI OTCUETA
Cuna. PaBHoaelicTByIoIas Cria.
18 . A IOt https://m.eds00.ru/2QC075VDL
Bropoii 3akon HeroTona. Macca
Bs3aumozerictBue ten. TpeTtuit
19 a P https://m.edsoo.ru/NAD4VZADH
3akoH Hprorona
[IpuHIHI Cynepno3unuu Cuil.
20 Pemenue 3agau Ha npUMEHEHNE https://m.edsoo.ru/MQI163A50
3akoHOB HbroTona
3aKOH BCEMUPHOIO TATOTEHUS.
DKBUBAJIEHTHOCThH
21 . . https://m.edsoo.ru/AE40LUZYB
TPaBUTAIMOHHOW U UHEPTHOM
MaccChl
Cuna TSKECTH U YCKOPEHUE
22 yeKop https://m.edsoo.ru/36LBC4ZQJ
CBOOOIHOTO MaJICHUS
BIDKEHME HEOECHBIX TEJI U UX
23 A https://m.edsoo.ru/F756 CAPFB

HCKYCCTBCHHBIX CITYTHHUKOB.



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

[IepBast kocmMu4eckas CKOpOCTb.
3akonbl Kemnnepa

Cuna ynpyrocrtu. 3akoH I'yka. Bec

24 https://m.edsoo.ru/RV3SSWO081
Tena
Cuna tpenus. [Ipupoaa v BUbI

25 CHIT TPEHHA. HBH)KGHHF i https://m.edsoo.rui/UP3KXCTQU
KUJKOCTHU U Ta3e C YYETOM CHUIIbI
CONPOTHUBIICHUS CPEIbI

26 Mlapnerue. Innpocratirieckoe https://m.edsoo.rt/SWDUEVCO2
nasienue. Cuia Apxumena
AOCOJIIOTHO TBEPJIOE TEJIO.

27 [ToctynarensHOE M BpalaTeabHOE https://m.edsoo.ru/UVIUYVE7Y
JBUKEHHE TBEPAOIO Tela

28 MoMeHT CHITbI OTHOCHTENBHO OCH https://m.edso0.rt/AY2DMXMKR
BpateHus. [1neyo cubl
CrnosxeHue cull, IPUI0KEHHBIX K

29 TBEpOMy Terty. LienTp TikecTi https://m.edsoo.ru/VFOEBA&78
Tena. Y ClIoBUs pABHOBECHS
TBEpJOro Tena. Buabl paBHOBeCus

30 Pemenne 3anau https://m.edsoo.ru/Q3QEPZXMR
KonrponsHast pabora o teme

31 "Tunamuka. CTaTuKa TBEPOTO https://m.edsoo.ru/4IHS90LZD
Tena”
HNmMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBbI MaTepHUAJIbHBIX TOYECK.

32 Lentp macc cucteMbl https://m.edsoo.ru/3PBMZ3HII

MaTepHalbHBIX TOUEK. Teopema o
JABVKCHUU LCHTPA MAacCC



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

NmMmynbsc cumibl 1 13BMEHEHUE
UMITyJIbCa TeJa. 3aKOH COXpaHEHUs
umnyibsca. PeakTuBHOE NBUKEHHE

https://m.edsoo.ru/INJW8O116

34

MoMeHT uMIysbca MaTEPUAIBHON
touku. lIpencrasienne o
COXPaHCHUH MOMCHTA UMITYyJIbCa B
LEHTPaIbHBIX MOJISX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3amau

https://m.eds00.ru/224025726M

36

PaGoTa cribpl Ha MajloM M Ha
KOHCYHOM TIEPEMEIICHHH.
I'paduueckoe npeacraBnenue
paboThI CHIIBI. MOIIIHOCTH CHITBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema
00 M3MEHEHUHU KHHETUYEeCKOU
SHEPTUU MaTepUATbHON TOUKU

https://m.edsoo.ru/N5SQCCI1EIM

38

IToTeHManbHbIE U
HEMOTCHITUATHHBIC CHJIBI.
[TorenumansHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.eds00.ru/BHTO9W4CQ

39

TpeTbs KOCMUYECKast CKOPOCTb.
CBs13b paOOTHI HETIOTEHIIUATBLHBIX
CHJI C U”3BMEHEHHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHHUS MEXaHUYECKOU
SHEpPruu

https://m.edso00.ru/66P2WGWS4

40

VYpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis uaeanbHOU
KUAKOCTU

https://m.eds00.1u/OIC610GS5F



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

KonTponbHas pabota no teme

41 https://m.eds00.ru/SO90PC322
"3aKOHBI COXpaHEHHS B MEXaHUKE"
Passurtue npeacrasieHuit o

42 MPUPOJE TEIIOTEI. OCHOBHEIE https://m.eds00.ru/0ZTXY71SW
nonoxkenust MKT. Tuddyzwust.
BbpoyHoOBCKOE ABUKEHNE
Crpoenue ra3o000pa3HbIX, KUIKUX

43 M TBEPABIX Tell. Xap aKTUep https://m.edsoo.ru/UX8FMV2CU
JIBMOKCHUS U B3aMMOCHCTBUS
YacTHIl BEIIECTBA
Macca u pa3Mepbl MOJIEKY T

44 (atromoB). KonnuecTBo BeriecTsa. https://m.edsoo.ru/SFCL7ZUUO
[TocTostnuas ABoraapo

45 Tewmeparypa. Teriosoe https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [IIkama [{enbcust

46 Pemenne 3amau https://m.edsoo.rt/EGRV58D9F

47 WneanbHbiil Ta3. ['a30BbIe 3aKOHBI https://m.edso0.ru/01MOXOV4B

48 YPaBHfHHe Menperneepa- https://m.edsoo.ru/7RAZ800M4
Kunaneiipona. Pemenue 3amau

49 AbcomoTHas Temniepatypa. 3akon https://m.edso00.ru/27RGL3VIG
JanproHa
N3onpoiiecchl B uaeaaibHOM rase ¢

50 MMOCTOSIHHBIM KOJIMYECTBOM https://m.eds00.ri/UQISUVODW
BEIIIECTBA
I'padmuueckoe npeacrapnenue

51 M30MPOLIECCOB: U30TEPMA, https://m.edsoo.ru/W1HC88PJ4
n30x0pa, u3obapa

52 OcHoBHoe ypaBHeHne MKT https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenne 3amau

https://m.edsoo.ru/8U427HIYJ

54

CBs13b a0COTIOTHOM TeMmepaTypbl
TEPMOJNHAMUYECKON CUCTEMBI CO
CpEeIHEW KMHETUYECKON YHEpruen
IIOCTYIIATEJIBHOTO TEMIIOBOTO
IBYDKEHUSA €€ YaCTHIL

https://m.edsoo.ru/NOETZ0L.DZ

55

O00011IeHrE U CUCTEMATU3ALIHS
sganui o teme "Ocuosslt MKT"

https://m.edsoo.rt/EDMSZTZCY

56

KoHTponbHas pabota 1o Teme
"OcHoBbl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoanHaMHuuecKas CUCTEMA.
3aanre BHEIIHUX YCIOBHM JIJIS
T/l cucremsl. BHenHnue u
BHYTPEHHHUE NIapAMETPHI.
[TapameTtpsl T/l cuctembl kak
CpeHUE 3HAYEHUs] BEJIUYMH,
ONMCBHIBAIOIIMX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/4L6361L.XVZ

58

HyneBoe Ha4aJlo TCpMOJUHAMUKHU.

Camonpoun3BoJibHas penakcauus
TJI cucremsl K TEMIOBOMY
PaBHOBECHIO

https://m.edsoo. s/ LYMWVLIJRP

59

Mopens unealbHOro ra3a B
TEPMOJMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH 3TOH MOJICIIN

https://m.edsoo.ru/FOQVOQKQSY

60

YpaBHenue Menpeneena-
Kitaneiipona u BeipakeHHe U1t
BHYTPEHHEH YHEPTUHN

https://m.edsoo.1u/TZJUGWSMZ



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

61

Bripaxkenue 111 BHyTpEHHE
SHEPTUH OJHOATOMHOI'O
UJ€AIBHOTO rasa.
KBasucraruueckue u
HECTATUYECKUE TIPOLIECCHI

https://m.edsoo.ru/L1XUZISC7

62

OnemeHTapHas paboTa B
TepMoauHaMuKe. Beruncienue
paboThI MO rpaduKy mpolecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenayua Kak crocod
U3MCHEHHS BHYTPEHHEH SHEPTUU
TJI cuctembl 6€3 COBEPIICHUS
paboThI

https://m.edsoo.ru/BDNSGEKP7

64

KonBeknusi, TeImIonpoBogHOCTb,
U3IIy4eHUe

https://m.edsoo.ru/QM4TIETSS8

65

KoanuecTBO TEMIOTHI.
TermnoémkocTs Tena. Y aenpHas u
MOJISIpHAsl TEINIOEMKOCTHU
BEIllECTBA. Y AebHas TEII0Ta
CrOpaHUs TOIJIMBA

https://m.edsoo.rt/RQASBF9Q5

66

Pacuér xonmyecTBa TEIIOTHI ITPU
Temionepeaaye

https://m.eds00.ru/B4NQ2B026

67

[TousTie 00 agmabaTHOM
nporecce. [lepBriii 3aK0H
TEPMOJUHAMHUKHU

https://m.edso0.ru/SQXBMXFYN

68

KommyectBo TernoTsl 1 paboTa Kak
Mepbl U3MEHEHNS BHYTPEHHEN
sHepruu T/] cuctembl

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



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

BTopoii 3aKk0OH TepMOIMHAMUKHN
JUIs PAaBHOBECHBIX U

69 HEPABHOBECHBIX MTPOLIECCOB. https://m.edsoo.ru/3BEBSKQ8G
HeobOpatuMocTh MpUPOTHBIX
MIPOLIECCOB
[IpuHIMITBI AEHCTBUS TEMITOBBIX

70 https://m.edsoo.ru/Z25PJPKKU
maruH. KITJT

71 Marxcnmansroe snatene KIIT, https://m.edsoo.ru/QATFSEOKO
ukn Kapno

72 Pentenue 3amau https://m.eds00.ru/0QIVD6XIT
DKOJOTUYECKHE aCTICKTHI

73 HCHOHBOB? HHA TEMIOBBIX https://m.edsoo.ru/ZIFEWQ2SV
nsurareiaei. TemioBoe
3arpsi3HCHHUE OKPYKAIOIIEH CpeIbl

74 Pemienne 3agau https://m.edsoo0.ru/UYVVIT878
O00011IeHNEe U CUCTEMAaTU3ALIHS

75 3HaHu# 1o TeMe ""TepMoanHaMuKa. https://m.edsoo.rui/AGUQLWI1EB
TennoBble MaIUHEBL"
KonTponbhas pabora no teme

76 "Tepmonunamuka. TernnoBsie https://m.edsoo.ru/X4AG7PIV]
MaIIuHB"
[TapooOpazoBanue 1 KOHICHCAIIHSL.

77 Hcnapenue u kutieHue. Y aenbHas https://m.eds00.ru/W4505S1GQ
TEIUI0Ta MNapooOpa30BaHUS
HacrleHHble 1 HCHACBIIIICHHEIC

73 napsl. KauecTBeHHast 3aBUCUMOCTh httos://m edsoo. ru/SIOXNZK D1

IIJIOTHOCTHU U JaBJICHUA
HACBILICHHOTO Mapa OT



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEMIICPATYPhbI, UX HE3AaBUCUMOCTD
0T 00BbEMa HACKIIIIEHHOTO Tapa.
3aBHCHUMOCTh TEMIIEPATYPHI
KUTICHHSI OT JJABJICHUS B KUJIKOCTH

BrnaxxnocTts Bo3tyxa. AOcomoTHAs

79 L OTHOCHTONEHAS BAMKHOCTL https://m.eds00.rt/QRONGWOZS8

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
Trépnoe Teno. Kpucramnmueckue u

81 aMmopdHbIe Tea. AHU3OTPOITHS https://m.edsoo0.ru/YCMZ29JGZ
CBOMCTB KpUCTAJIIOB
[lnaBnenue u KpUCTaUIU3ALMSL.

82 VYV ienpHas TemoTa miaBJICHHUS. https://m.edsoo.ru/ WYHI1C81KN
CyOnumarust
Hedopmaruu TBEpIOTO TENA.

83 Pactakenite  cxatie. Capur. https://m.edsoo.ru/96IUIDFRU
Mogyns FOnra. [Ipenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUAKOCTEN

84 M TBEP/BIX TEI. AHF%pMOHI/BM https://m.edsoo.ru/1R1740Q0N
TEIUIOBBIX KOJIeOaHU 4acTHIl
BEI[ECTBA

85 lTpeobpasorare sueprin B https:/m.edsoo. s w/UUJQYTXYF
(da3oBbIX TIEpexo1ax

86 YpaBHEeHHE TEIJIOBOTO OaaHca https://m.edso0.ru/SCVIKKTMW

87 Pemenue 3amau https://m.edsoo.ru/2L7THENBQ2
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanunnsipusie siBnenus. JlaBnenue https://m.edsoo.ru/Z9FYJNI4U

non HCKpHBJ’ICHHOﬁ MMOBCPXHOCTBLIO
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s)kunkoctu. @opmyiia Jlamaca

O000I11IeHNE U CUCTEMATH3ALUS
3HaHMUU 110 TeMe "ArperaTHble

89 https://m.eds00.ru/V3TS29GT9
COCTOSIHUS BenlecTBa. Pa3oBbie
nepexonr"
KonTponbHas pabota mo Teme

90 "ArperaTtHble COCTOSIHUS https://m.edsoo.ru/BTE57DDIP
BeniecTBa. PazoBble MEpexoabl”
DJIeKTpU3anus Tel U e€
MPOSIBICHUS. DIEKTPUICCKUI

91 3apsA. J(Ba BUIA dIIEKTPUYECKHUX https://m.edsoo.rt/ESVIQRBVX
3apsnoB. [IpoBoaHuKY,
JUAJIEKTPUKU U TTOJIYITPOBOTHUKHI
DJIeMEHTapHbIN AIEKTPUUECCKUM

92 3apsjl. 3aKOH COXpaHEHUS https://m.edsoo.rt/QITV6HK7Q
3JIEKTPUYECKOTO 3apsiaa
BzaumopeiicTBue 3apsi0B.

93 https://m.edsoo.ru/HMSAKQY47
Toueunsie 3apsapl. 3akoH Kysiona

94 Pemenue 3amau https://m.edsoo.ru/XCFAV8SHK
OnekTpuyeckoe nose. Ero

95 JICUCTBUE HA DJIEKTPUUYECKUE https://m.edsoo.ru/EF3CUR72W
3apsiibl
Hanpssx€HHOCTB AIEKTPUIECKOTO
noJisi. [1po6usiit 3apsia. Jlunuu

96 HanpsKEHHOCTH AJIEKTPUYECKOTO https://m.edso0.ru/9KBCOFPIX
noJist. OTHOPOJHOE JIEKTPUUYECKOE
noJie

97 IloTennuanrHOCTE https://m.edsoo.ru/QJ4HEF4TR
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3JIEKTPOCTATHUECKOTO MOJISI.
Pa3HocTs noTEHIIMATIOB U
HaIpsHKECHUE

[TorennumanesHas 3HEPTUS 3apsiaa B
3JIEKTPOCTATHYECKOM I10JI€.

98 https://m.edso0.ru/YODNX8N9Z
[ToTentman 31eKTPOCTaTUIECKOTO
TOJIsT
CBs13b HANPSHKEHHOCTH TOJIA U

99 Pa3HOCTH MOTEHIIUATIOB JIJIst https://m.eds00.ru/3SWNQFLPOY
3JIEKTPOCTATHYECKOTO TIOJIS

100 Hpnrm Cynepnmnimﬂ https://m.edsoo.ru/WS1GYR4I3
3JEKTPUUYECKUX MOJEeH

101 Penrenue 3anau https://m.eds00.ru/2630Y 5063

102 Hoze roseoro 3ap5ma.vl_[0ne https://m.edsoo0.ru/BGX3JCTAQ
PaBHOMEPHO 3apsKEHHOU cepsr
[Tore paBHOMEPHO 3apsHKEHHOTO
o 06béMy mapa. [Tone

103 . https://m.edsoo.ru/L4L5W448T
PaBHOMEPHO 3apsKEHHOU
OCCKOHEYHOM IIOCKOCTH
[IpoBOHUKY B

104 3JIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/6GVP71B38
YcnoBue paBHOBECHS 3apsI0B

105 JAOIICKTPHK H TIOTYHPOBOHIKH https://m.eds00.1ru/3G6DWKG21
B DJICKTPOCTATHYECKOM I10JIE
Kongencarop. DneKkTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD https://m.edsoo.ru/GHLGD83X7
MJIOCKOTO KOHACHCaTopa

107 [TapannensHOE coequHeHUE https://m.edsoo.ru/60WN2ZDHS
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https://m.edsoo.ru/L4L5W448T
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KOHJICHCATOPOB

IlocnenoBaTenbHOE COSAUMHEHUE

108 https://m.edsoo0.ru/OZ9EPI4ALY
KOHJIEHCATOPOB
DHeprus 3apsHKEHHOT0

109 p p https://m.edsoo.ru/SW376XS21
KOHJIEHCaTopa

110 Pemenue 3agau https://m.edsoo.ru/NLHAFISYY
JIBr>KeHUE 3apsyKEHHOM YacTHUIIbI B

111 https://m.eds00.ru/9PGVSYIWG
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

112 Pemenue 3agau https://m.edsoo.ru/UXITUSMXW
O000I11IeHNE U CUCTEMATH3ALIS

113 3HAHUU 110 TeMe "DIIEKTPUIECKOE https://m.edsoo.ru/QCIRPYCGA
mose"
KontposbHas paboTa o Teme

114 | " https://m.edsoo.rt/WRQGZBRF7

DneKTpuYecKoe nosie

Cwuita Toka. [TocTOSIHHBIIH TOK.
VYcnoBus CyecTBOBaHUs

115 https://m.edsoo.ru/LSLE4KUVS
MOCTOSIHHOTO JIEKTPUYECKOTO
TOKa
Nctounuku Toka. Hanpsixkenue u

116 p https://m.edsoo0.ru/RUFC4YTDO
OJ1C
3axod OmMa i1 y4yacTKa LENH.

117 Ly H https://m.eds00.ru/64VZXZ2GP

3HGKTpI/I‘-IeCKOG COIIPOTUBJICHUC

118

3aBUCUMOCTh COIIPOTUBJICHHUA
OJJHOPOJHOTI'O IMPOBOAHHKA OT €I0
JAJIMHBI U TUIOIAaAU MOIICPEUYHOTO
CCUCHUA

https://m.edsoo.r/KE2FEN35X

119

VY ienbHOE CONPOTUBIICHUE
BellecTBa. Perenue 3agaq

https://m.edsoo.ru/Y4ZTZRZAI
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ITocnenoBarensHOE,

120 napasuiebHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COEJIMHEHUE TTPOBOJHUKOB
Pacuér pa3zBeTBIEHHBIX

121 ANEeKTpuUecKux uenei. [Ipasuia https://m.edsoo.ru/OQH1PIPRF
Kupxroga

122 Pemienue 3agaa https://m.edsoo.r/LXRB618PO

123 Pabora azekrputieckoro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH [[xoyns —Jlenna

124 Pemienue 3anau https://m.edsoo.rt/R6JHOGRY 6
MOIIHOCTB 3JIEKTPUUECKOTO TOKA.

125 TemnoBas MOIITHOCTB, BEIJIEIsIEMast https://m.edsoo.ru/CONEPSITH
Ha pPe3UCTope

126 Pemenne 3agau https://m.edso00.ru/90KODG7HY

127 9AC n BHyTpenHee https://m.edsoo.rt/MGCEWIVUL
CONPOTHUBIICHNE UCTOYHHKA TOKA

128 3axon OMaumm HOTHOI . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOM) 2JIEKTPUUECKOH IeTH

129 Pemienue 3anau https://m.edsoo.ru/XDAVLS3JL

130 MoiHoCTh HCTOUHHKA TOKA https://m.edsoo.rt/OWH2Q5JOS

131 Kopotkoe 3ambikanne https://m.edsoo0.rt/9WFHKYNVF

132 Konnencarop B 1ienu NOCTOSSHHOTO
TOKa

133 Penrenue 3anau https://m.edso0o.ru/52KZZJPDT
Pemenue 3agau no reme

134 "TTocTOSTHHBIN TEKTPUUECKUIMA https://m.edsoo0.ru/5175121DC

TOK"
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Pemenue 3agay mo reme

135 "IToCTOSIHHBIN JIEKTPUUECKUI https://m.edsoo.ru/DX6SFSQSI
TOK"
Pewenue 3anau o reme

136 "TToCTOSTHHBIN TEKTPUUECKUIMA https://m.edsoo0.ru/K835ESINT
TOK"
O06o0061IeHre U crucTeMaTu3anus

137 3HaHu# 1o Teme "[loCcTosTHHBIM https://m.edsoo.rt/WXUIIRUCS5
ANEKTPUUECKUH TOK"
KonTponbhas pabota no teme

138 "TToCTOSHHBIN NEKTPUIECKUI https://m.edsoo.ru/7S4PGOQHP
TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 PA3TIHHDIX BeHjeCTB' https://m.eds00.ru/DV219CC72
DNEeKTpUUECKUN TOK B METaJUIax.
CBepXIpoBOIUMOCTh
DIIEKTPUUYECKHUI TOK B paCTBOpax U

140 paciiaBax 3JIEKTPOJUTOB. 3aKOHbI https://m.edso0o.ru/36L9OKOEE
®Dapajes a7 IEKTPOIN3a

141 DIICKTPUHCCKNIE TOK B rasax. https://m.edsoo.rut/ MEDWMLCJ6
[Inazma

142 NEKTPHICCKHH TOK B BAKYYME. https://m.edsoo.ru/HNIAJSB73
Bakyymubie mpubopbl
DJIEKTPUYECKUN TOK B

143 https://m.edsoo.ru/56KAVIJECB
MOJTyTIPOBOTHUKAX

144 [TomynpoBOAHUKOBBIE TIPUOOPEI https://m.edsoo.ru/EKLRQTDAX
DuU3NYECKUH MTPAKTUKYM 110 TEME

145 https://m.edsoo.r/Y15A50SQV

"M3MepeHue cuibl ToKa 1
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HAIpPSHKCHUS B IIETIH TIOCTOSIHHOTO
TOKa ITPH MOMOILY aHAJIOTOBBIX U
HU(PPOBBIX U3MEPUTEIbHBIX
npubopoB" unmn "3HAKOMCTBO C
uQpoBoi 1aboparopueii o
¢usuke. [Ipumeps! u3MepeHust
($U3NUECKUX BETHMYUH MPH
TIOMOIII KOMITBIOTEPHBIX
TaTYUKOB"

146

Du3NUeCKU IPAKTUKYM I10 TEME
"H3y4yeHne HepaBHOMEPHOIO
JBUKEHMSI C LIEJIbIO ONIPEAEICHUS
MI'HOBEHHOM ckopoctu"

https://m.edsoo.rt/CN3FHCY 83

147

DU3nYECKU IPAKTUKYM 10 TEME
"N3mMepeHue yCKOpeHHUs IpU
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH>KEHHH 110
HaKJIOHHOM IIJIOCKOCTU'" UJIN

"UccnenoBanue 3aBUCUMOCTH ITyTH

OT BpEMEHHU NpHU
PaBHOYCKOPEHHOM JBUKEHUU"

https://m.eds00.r/70Y40Y 610

148

DuU3HUECKUN IPAKTUKYM 110 TEME
"N3MepeHue ycKopeHus
C¢BOOOIHOTO ITafeHus" Win
"N3y4yeHue nNBHKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

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

149

DuU3NYECKUN IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOM 110

https://m.edsoo.ru/DY1D4C16]
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MOJYJTIO CKOPOCTBIO" WK
"HccnenqoBaHue 3aBUCUMOCTH
nepuoja ooparieHuss KOHHYeCKOro
MasiTHUKA OT €ro napaMeTpoB"

150

®u3HYECKUN IPAKTUKYM 110 TEME
"N3mMepeHune paBHOIECHCTBYIONIEH
CHWJIBI IPU ABM>KEHUU OpycKa 1o
HAKJIOHHOM IJIOCKOCTU" WIIN
"[IpoBepka runoTe3sl 0
HE3aBHUCUMOCTH BPEMEHU
JBIDKEHUS OpycKa 110 HAKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

DU3nYECKU IPAKTUKYM 10 TEME
"HccnengoBaHue 3aBUCHMOCTH CHUJI
YIPYTrOCTH, BO3HUKAIOIINX B
NpyXUHE U PE3NHOBOM 00pasiie, OT
ux aedopmarun” i "HM3yuenue
JIBYKCHUS CUCTEMEI TEJI,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTOU
yepe3 JIErkuit 6J10K"

https://m.edsoo.ru/UL391C4QD

152

DuU3HUECKUN IPAKTUKYM 110 TEME
"U3smepenue koddunmenrta
TPEHUS TI0 BEIMIUHE YTIIOBOTO
ko3 puImeHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue
JBUKEHHSI OpyCKa M0 HaKJIIOHHOU
IUIOCKOCTH € IEPEMEHHBIM
KOX(PUITMEHTOM TPEeHUS" WK

https://m.edsoo.ru/78PEFNYOAZ
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"N3yueHue IBMKEHUS Tpy3a Ha
BaJly C TpeHUEM"

153

Du3NUECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIA,
MMEIOIIETO OCh BpalleHus" Win
"KoHcTpynpoBaHue KpOHIITEITHOB
Y pacy€T CUJl yIpyroctu'" uim
"N3yueHne yCTOMUMBOCTH
TBEPAOTO TEJIA, UMEIOIIETO
MJI01IAb OTOPHI"

https://m.edsoo.ru/MIOQT27R6

154

DU3NYECKUH TPAKTUKYM 110 TEME
"M3MepeHune uMityJibca Tela 1o
TOPMO3HOMY IyTH" UK
"M3MepeHue CUIIbl TATH, CKOPOCTH
MOJIEININ SIIEKTPOMOOHIIS U
MOIIIHOCTH CHJIBI TATU'" WIN
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHIIBI" HIIH
"UccnenoBanue coxpaHeHUst
UMITyJIbCa IIPU YIIPYTOM
B3auMOJIEUCTBUN" WU
"M3MepeHne KHHETUUECKON
SHEPruM TeJla 110 TOPMO3HOMY
nyTH"

https://m.edsoo.ru/FZ0CNRGTA

155

DuU3NYECKUN TPAKTUKYM 110 TEME
"N3yueHue u30TepMUUIECKOTrO
npoiiecca (PeKOMEHI0BaHO
UCTIONIb30BaHue UPPOBOIt

https://m.eds00.1u/T66K4CKZG
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nabopatopun)" win "MU3ydenune
M30XOPHOTO Mpoluecca' niu
"N3yuenue nzobapHoro mporecca"
niu "[IpoBepka ypaBHEeHUs
COCTOSHUS"

156

®u3HUECKU IPAKTUKYM I10 TEME
"U3mepenne ynenbHOM
TEINIOEMKOCTH" MIIN
"HccnenoBanue nporecca
OCTBIBaHHUS BellecTna' WM
"UccimenoBanne agnadaTHOIrO
npouecca" unu "M3yuenue
B3aUMOCBSI3H YHEPTUU
MEXMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPBI
KHUIIEHUS KUOKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

Pu3HYECKUN IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEMN
WCTIApEHUs KUAKOCTEH" NN
"HU3Mepenne ynebHOM TerI0Th
maByieHus apaa” win "M3ydyenue
CBOMCTB HAaCBIIIEHHBIX apOB" MU
"N3mepeHue abCoMOTHOM
BJIQXKHOCTH BO3/yXa U OLICHKA
Macchl IapOB B TOMEILEHUN".
N3mepenue kodddurmenta
MOBEPXHOCTHOTO HATSKEHUS

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

158

Du3HUECKU IPAKTUKYM I10 TEME
"HabumtoieHue npeBpalieHus

https://m.edsoo.ru/SBPTN1YZU



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

SHEPTUU 3aPSKEHHOTO
KOHJIEHCATOpa B SHEPTHUI0
W3JIyYEHHS CBETOIMOA" WU
"N3yueHue npoTeKaHus TOKA B
LM, cojiepkallei konaencarop"
iy "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
N0CJIEZI0BATEILHOM COEIMHEHUN
KOH/IeHCaTOpoB"

159

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue cMEIIaHHOIO
COEJIMHEHUS PE3UCTOPOB" WU
"N3mepeHue yaenbHOro
COIPOTUBIIEHUS IPOBOJIHUKOB"
nnn "UcciemoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HaIIPSLKEHUS IS
JaMITbl HAKaJIUBaHUS"

https://m.edsoo.ruw/UAIS3VVKE

160

Pu3HYECKU IPAKTUKYM 110 TEME
"HaGmronenue annexrponuza’ wim
"U3mepenue 3apsna
OTHOBAJIEHTHOI'O MOHA" WIIN
"HccneqoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3IUCTOPA
oT Temneparypsl” nin "CHarue
BOJIbT-AMIIEPHON XapaKTEPUCTUKHU
mona

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

161

Peseprurlit ypok. O6o0mieHue u
CUCTeMaTH3alMsI 3HAaHHUH 110 TeMe
"Kunematuka"

https://m.eds00.r/LQO93IMSSQ
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Peseprubiil ypok. O60011eHIE U

162 cucTeMaTtn3anus 3HaHui 10 TeMe https://m.edsoo0.ru/S7TCS1UFMI
" Ilnaamuka"
PesepBHeIit ypok. O6o0IeHHE U

163 cHUCTEeMaTH3aIus 3HAHUH 110 TeMe https://m.edsoo.r/XVUMKRX6N
"CraTtuka TBEpa0TO Tena"
PesepBHrlit ypok. O6o0ieHue 1

164 CHUCTeMaTU3als 3HaHUHI 110 TEME https://m.edsoo.ru/C37WXULT2
"3aKOHbBI COXpaHEHUs B MEXaHUKe"
PesepBHbIii ypok. O6001ICHNE 1
CUCTeMaTH3alMsl 3HAaHHUH 110 TeMe

165 "OCHOBBI https://m.edsoo.ru/3PBKBKI6D
MOJIEKYJIIPHOKMHETHYECKOU
teopun"
PesepBHblii ypok. O60011eHNE U

166 CHCTEMTH3AIINS SHAMMI MO TCME https://m.edsoo.1w/IZZC67VFE1
"Tepmonunamuka. TernoBbie
MaIuHbI"
PesepBHbIii ypok. O6001IeHNE 1

167 CHCTEMATH3AIINA SHAHHH 110 TeMe https://m.edsoo.ru/1YSH3LOLN
"ArperaTHble COCTOSIHUS
BenlecTBa. PazoBble epexoabl”
PesepHbIii ypok. O6001IeHNE U

168 CHUCTEMAaTH3alMs 3HAaHUH 10 TEME https://m.edsoo.rt/URWBSCULE
"DnekTpuueckoe mnoie"
PesepBHeIit ypok. O600IICHHE 1

169 CHCTCMATHIAMIIS SHAHHII O TEME https://m.edsoo0.ru/4ANCOULLOV

"ITocTOSIHHBIN JIEKTPUUECKUI

TOK
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170

Peseprubiil ypok. O60011eHIE U
cUCTeMaTH3alusl 3HaHUM 110 TeMe
"Toku B pa3iuyHbIX cpeaax"

https://m.edsoo.ru/WZ02PRIGI

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

170
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https://m.edsoo.ru/WZ02PRIG1

11 KITACC

KoaunuyecTBO 4acoB

Ne Hara DJIeKTpOHHbIEe HH(ppoBbIE
Tema ypoka KonrTpoasubie | IlpakTuuyeckue
n/n Bcero U3ydyeHHusi | 0o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

BzaumopeiicTBue NOCTOSHHBIX
MarHuTOB ¥ MPOBOJHUKOB C

1 POBOA 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MaruuTHoe moJie.
I'unoreza Ammnepa
BexTop MarHUTHOM MHAYKIUU.
[IpunHiun cynepno3unuu

2 pHit ynep . 1 1 https://m.edsoo0.ru/0OYNNES7SO
MarHuTHBIX nosien. Jlunuu
MarHUTHOW MHIYKIIUH
MarnuTHO€e noJje IPOBOJHUKA C

3 POBOA 1 https://m.edsoo.ru/F10ASACBX
ToKOoM. OnbIT Opcreaa
Cuna Amnepa, e€ HanpaBJICHUE U

4 1 https://m.edsoo.ru/1JEDFSHEN
MOAYJIb

5 Pemenue 3agau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Amriepa.

6 ONEKTPON3MEPUTEIBHBIE 1 https://m.edsoo.ru/SA2ACKSRB
npudOpbI
Cuna JlopeHiia, e€ HanpaBJiieHHE
U MOAYyJb. J[BH>KeHHE

7 Ay Iu[ 1 https://m.edso0.ru/6MB8YZ8TN
3apsKEHHON 4acTHIbI B
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agau 1 https://m.edsoo.rt/FWURORSOE
Pa6ora cunsl Jlopenia 1 https://m.edsoo.ru/MTHD23745

10 Pemenue 3agau 1 https://m.edsoo.ru/GH8JAPHBQ



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

11

MarsautHoOe 110JI€ B BENIECTBE.
deppomMarHeTuku, napa- u
IUaMardeTUKU

https://m.edsoo.ru/W7HGQBK70

OCHOBHBIE CBOKMCTBA

12 dbeppomarnetukoB. [I[pumenenue https://m.eds00.ru/960J4E47D
dbeppoMarHeTUKOB
P

13 " CHICHHE Safat HO"TeMe https://m.eds00.r/Q8JGTYNHT

MarauTHoe IoJe

P

14 | CHICHHE 3a/ad r[()"TeMe https://m.edsoo.rt/MPCUALFIM

MarsauTtHoe 1noJjie

SIBneHne AMEeKTPOMAarHUTHON

15 nHaykiuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS&9
MarHUTHOW UHAYKIUH

16 OJ1C unayKuuu https://m.edsoo.r/8TLELGTIZ
3 N

17 AKOH STCKTPOMATHITHOM https://m.eds0o.r/7TEOPOGAR3
uHaykiuu Papanes
Buxpesoe e €CKOe MojJIe¢.

18 1xpes JICKTPHHCCKOE HOT https://m.edsoo.rw/IONVHO INK
Toxu dyko

19 IC HBAYKIIHT B ABIKY X CA https://m.edsoo.r/X00I3RAA1
MPOBOJIHUKAX

20 Penrenue 3anau https://m.eds00.1ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.rt/GIRNARYL.9
NunyktuBHOCTh. Karyika

22 WHJYKTUBHOCTH B ICTIH https://m.edso0o.ru/37WBAIJCTF
IMOCTOSTHHOT'O TOKa
SIBienue camo .OJ1C

23 BICHHA MOUHAyKIHH. T https://m.edsoo.ru/99CECGMBH
CaMOUHIYKIUHU

24 OHeprus MarHUTHOTO TOJIsS https://m.edsoo.ru/PS4XRHOGS



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

KaTyHIIKHU C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

25 Pewienue 3anau https://m.edsoo.ru/MAWTH1ZS0
O00011IeHNEe U CUCTEMAaTU3 AN

26 3HAHUM MO TeMe https://m.edsoo.ru/WZCM1SBLO
"OnexrpoauHamuka"

27 Korrrpostenas padora no reme https://m.edsoo.ru/N9QLKI45Y
"OnekTpoaguHaMuka"
KonebarenpHas cucrema.

28 CBoOoHBIC KOJTIEOaHUSI. https:/m.edsoo.ru/R7D8WGSTQ
lMapmonnueckue xkonedaHus
Kunematugeckoe u

29 IUHAMHYECKOE OIMCAaHUE https://m.eds00.ru/GIUGM9ASP
KOJIEOATEIbHBIX JBUKCHHIMA
DHEPreTU4eCcKoe OMUCAHUE.
BriBoa AuHAMHYECKOTO
OTHCAaHUS TAPMOHHYECKHUX

30 . https://m.edsoo.ru/3A83V2VLE
KOJICOQHUH U3 UX
JHEPreTUYECKOro 1
KMHEMAaTH4YEeCKOTO OMMCAHUS

31 Ammntyaa u gaza koaedaHuit https://m.edsoo.ru/IRUHIPMT]1
[Tepuon u yacToTa KOJICOAHMIA.
[Tepuoa MasbIx CBOOOIHBIX

32 KOJIEOaHHH MaTeMaTIHIECKOro https://m.edsoo.ru/BUSUSUF04
MasTHUKA. [leproa cBOOOTHBIX
KOJICOaHMI NPy KUHHOTO
MasiTHUKa

33 3aTyxaroliye KojaeoaHusl. https://m.edsoo.rt/TGTITWAUO



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

BoinyxneHHble Kosie0aHusl.

Pe3onanc

34 ABTOKONIEOAHUS https://m.edsoo.ru/BWI1KOUGVP

35 Penrenue 3anau https://m.edsoo.ru/XPWCJI9CPJ
Ypoxk-koHpepeHuus

36 "MexaHU4YecKue KoJIeOaHus B https://m.edsoo.ru/DAYGBRUYJ
MY3bIKaJIbHbIX HHCTpyMEHTax"
O06001IeHre U cucTeMaTu3aus

37 3HaHu# 1o TeMe "MexaHuueckue https://m.edsoo.ru/SVZMHCHI10
KoneOanus"
DNEeKTPOMarHUTHBIE KOJeOaHMUs.

38 . https://m.edsoo.ru/H5SB2W8APN
KonebarenbHblit KOHTYD
®opmyna Tomcona. Cs3b
aAMILTATYIBI 3apsiia

39 KOHJICHCATOpa C aMILTUTYA0M1 https://m.edsoo.rt/RHGLVVKQS5
CHWJIBI TOKA B KOJiebaTeIbHOM
KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B

40 UeaTbHOM KOJIe0aTeTbHOM https://m.edsoo.ru/MMO1P2WQN
KOHTYpe
3aTyxarllye 3JIeKTPOMAarHUTHbIE

41 KosieOaHus. BeiHYXIeHHBIC https://m.edsoo.ru/4VHII3UMW
3JICKTPOMArHUTHBIE KOJICOAHMS
IIepeMeHnnsblit TOK. Pesuctop u

42 KOHJICHCATOp B LEIHU https://m.eds00.ru/OG6JQHTOD
MIEPEMEHHOTO TOKa

43 KaTyI-HKa HHAYKTHBHOCTH B HCTTH httDs//medsooru/6P4EK01H7

IEPEMCHHOI'O TOKa



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

3akon Oma AJis SJIEKTPUICCKOM

44 https://m.edsoo.ru/P1FZDISQV
LENH MePEMEHHOr0 TOKa
MomHOCTh IEPEMEHHOI0 TOKA.
45 AMITHTYHOE H ISHCTBYIOMES https://m.edsoo.ru/6P4CXH152
3HAQYE€HHE CUJIbI TOKA U
HaIPSKEHUS
46 Pe3oHaHc B anekTpudecKon nenu https://m.edsoo.r/AYQWXESRA
47 Pemenue 3amau https://m.eds00.ru/0CVLSMIOS
W neanbHbIA TpaHchopmartop.
48 Hponssoactso, nepenatia » https://m.edsoo.ru/F142U7UQR
noTpedIeHUE SIEKTPUIECKOM
SHEPIruun
DKOJOTUYECKHE PUCKH TIPH
MIPOU3BOJICTBE IEKTPOIHEPTUU.
49 Kynbrypa ucnonp3oBanus https://m.edsoo.ru/UYDMIDXZW
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HU
50 Penrenue 3anau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O00011eHrEe U CUCTEMaTU3 AL
52 SHAHHI O TEME https://m.edsoo.ru/I6YYY79EQ
"OneKTpOMarHuTHbIE
konebanus"
MexaHu4ecKkre BOJIHBI.
53 XapakTepUCTUKA MEXAaHUYECKUX https://m.edsoo.ru/OP6YANBXC
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJTH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTEpUCTUKH 3BYKa https://m.edsoo.rt/UEH3ZVKKV



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

WNHupa3Byk u ynpTpa3ByK.

56 [IlymoBoe 3arpsisHEHUE https://m.edsoo.ru/24XDNL1P1
OKPY’KaroIIeH cpeibl

57 Pemienue 3anau https://m.edsoo.ru/SWQQHEYAJ
DJIEKTPOMAarHUTHBIE BOJIHBI.

58 N3nyyenue 351eKTpOMarHuTHBIX https://m.edsoo.rt/EHMGUTOBG
BOJIH
DHEprus NEKTPOMArHUTHBIX

59 BOJIH. CBOMCTBA https://m.edsoo.ru/HOOHGO6VS
3JIEKTPOMAarHUTHBIX BOJIH
[Ixana 37eKTpOMArHUTHBIX

60 poxit. Hpumenerine https://m.edsoo.ru/RZSBKEK VL
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHuuMIB paguocBsa3u u

61 TeneBuncHus. Paguonoxarus. https://m.edsoo.r/7KCCHOBNS
DIIeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpYXaIoIIe cpeabl

62 Korrposeras pabora mo reme https://m.edsoo.ru/NJT16HVEI
"Konebanus u BOJTHBI"
Cgert. 3aKOH NPSIMOJIMHEHHOTO

63 https://m.edsoo.rt/KSRDTMZWV
pacnpoCTpaHEHUsl CBETa
Pemenue 3aga4y Ha npUMEHEHUE

64 3aKOHA MPSIMOJIMHEHHOTO https://m.edsoo.ru/3H2YT.4R4I
pacnpoCTpaHEHUsl CBETA

65 Orpaxcenne cera. [iockoe https://m.edsoo.ru/TIX9ZBOSG
3epkano. Cdepuaeckoe 3epKaio

66 [IpenomiieHue ceera. https://m.edsoo.rt/LNCHI3MOR



https://m.edsoo.ru/24XDNL1P1
https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

AOCOJIIOTHBIA U OTHOCUTENLHBIH
MOKa3aTeNb MPEIIOMIICHUS.
[TostHOE BHYTpPEHHEE OTPAKCHHE.
[IpenenbHpIi Yyroi moJHOro
BHYTPEHHETO OTPaKEHUS

Pemenue 3agau Ha npUMEHEHUE

67 3aKOHOB OTPaXEHUs U https://m.edso0.ru/C4D3UDGG4
MIPEJIOMJIEHUS CBETA
Xon nydeit B mpusme. Jucrnepeust

68 cBera. CloxHBIN cocTaB 0esoro https:/m.edsoo.r/HYZWS63L2
cBera. [{Ber

69 Jlinisbl. okycroe paccTosHne i https://m.edsoo.ru/SXWYEXTXM
ONTHYECKas CUJja JINH3BI
[TocTpoenune n3o0pakeHuit B

70 JINH3aX U UX CUCTEMAX. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIMH3bI
Pemenue 3agau Ha mocTpoeHUe

71 M300paKEHHM, MTOTy4aeMBbIX C https://m.edsoo.rt/YAGCQPWZX
MOMOILBIO JINH3

72 I'ma3 kak onTuueckas cucrema https://m.edsoo.ru/OVMKII9EZ
Pemenue 3anau. [Ipenenst

73 IIPUMEHUMOCTH T€OMETPUYECKOMN https://m.edsoo.rt/OENIDYBRZ
ONTUKU
CKOpOCTh CBETa U METOBI €€

74 https://m.edsoo.ru/UCGBDSEVT
U3MEPECHUS

75 Hucnepcus cera https://m.edsoo.ru/1VIJZOF05

76 HNuTtepdepenius cBeta https://m.edsoo.ru/ZQB6756KE

77 KorepeHTHbpIE HCTOUHUKH. https://m.edsoo.ru/HIXX3PSWN



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

VYcnoBusa HaOmoaeHust
MaKCHMyMOB H MUHUMYMOB

78 Pemenue 3amau https://m.eds0o.ru/SX9F3FNP3

79 [Ipumenenue naTephepeHIun https://m.edsoo.ru/1IISQL6DM

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

81 VcaoBue HAOIIOAEHNS TT1aBHBIX https://m.edsoo.ru/V7S3Y95TQ
MaKCUMYyMOB

82 Pemenue 3agau https://m.edsoo.ruw/LI6GLZ3AWE

83 HonepetrocTh CBETORBIX BOTH. hitps:/m.edsoo.rw/ TWKJKW3NH
[Honmapusanus ceera

84 Pentenue 3anau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIC SIBICHUS B IPUPOIE https://m.edsoo.ru/VIWIOIR3ES

86 O6O6erHHe 11 CHCTEMATHSAIA https://m.eds00.1w/ZQ1JZ7TMYC
3HaHui no teme "OnTuka"

87 fgiiiizj{ag padora 1o Teme https://m.edsoo.rt/ WMVMI1ARQU
['paHuIBl MPUMEHUMOCTH

88 KIACCHHACCIOM MEXQHHIH. https://m.eds00.ru/GTO85PL4Q
3aKOHBI JIEKTPOUHAMUKU U
MPUHITUTT OTHOCUTEITLHOCTH

89 Hoctysaret enietnanbiolt Teopii https://m.eds00.1ru/SSVLSW7WK
OTHOCUTEIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus

90 Jlopenua. Ycnosue https://m.edsoo.ru/7ZFTXIX84

NpUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE



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

BPEMCHU U COKpAIlICHUC AJIMHBL

3Hepr1/1;1 " UMITYJIbC

91 : https://m.edsoo.ru/GPUPD6117
PESITUBUCTCKON YaCTUIIBI
CB43b MACChI C SHEPTUEH U

92 HMMITYJIbCOM PENIATUBUCTCKON https://m.eds00.ru/UOC7TGTFMG
YaCTHIIBI. DHEPTHUs OKOs
PaBHoOBecHOE TemioBoe

93 https://m.edsoo.ru/YWVZA9QOH
U3JTydeHUE

94 3akou cMmelenus Buna https://m.edsoo.ru/R1JD6DWAM
I'unotesa M. Ilmanka o kBaHTax.

95 https://m.edsoo.ru/RW82CYU89
doTtoHBI

96 DHeprus 1 UMIYJIbC POTOHA https://m.edsoo.ru/14SL.1.OJ97
®oroaddext. OnbiTor A. T

97 CroneroBa. 3aKOHEBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIITEHA 1151

98 dotorddekra. "Kpacnas https:/m.edsoo0.ru/DOQYSU4GM
rparuma” gorordpdexra

aBsiienue csera. OnbITel 11. H.

99 A https://m.edsoo.ru/1746VP412
JleOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII https://m.edsoo.rt/UMEW9AOCE
Bousnbl ne bpoins. J{inrHa BOIHBI

e bpoiiins u pasMmepsl o0nactu

101 AebP p p . https://m.edsoo.ru/MVA3A30ZQ
JIOKaIIM3alluY ABYOKYIIeHCS
YACTHILIBI
KopmyckynsipHO-BOJTHOBOM

102 pHyCcKyJIAp https://m.eds00.ru/2XMBTMSAQ
Ty aJT3M

103 Judpakiys 37eKTPOHOB HA https://m.edsoo.ru/XH242PNOK



https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK

KpHUCTaJlIax

Crneuunduka usmepeHuii B
Mukpomupe. COOTHOIIECHUS

104 . . https://m.edsoo.r/BMLQCWU6S
HeolpeAenEéHHOCTEN
Ieitzendepra

105 Pemenue rpaduyeckux 3agay https://m.edsoo.ru/D207BTWDIJ

106 Pemenne pacy€THbIX 3a/1a4 https://m.edsoo.ru/ZUBH25VIV
KonTtponbHas pabota no Temam:

107 "Ocrosst CTO", . https://m.edsoo.ru/U4HQ8CZ90
"KopmyckyisipHO-BOJIHOBOM
nyanusm"
OnbITHI IO UCCIIEI0BAHUIO

108 crtpoeHus aroMa. Ilnanerapnas https://m.edsoo.ru/SMMRTGFK 1
mozenb atoma Pesepdopaa

109 IToctynater bopa https://m.edsoo0.ru/SWVSSUNS8J
Bunei ciektpoB. Ciekp

110 YPOBHEW SHEPTUU aTOMA https://m.edsoo.rt/T6T3FTQ6Y
BOJIOpOAA

111 CTIOHTAHHOC H BBIHYKACHHO https://m.edsoo.rt/WJ9SLAOOQP
U3JIyYEHUE CBETA

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxiionnas Mmozens saapa

113 Peiisentbepra-Hanenio. 3apaa https://m.eds00.rw/JGIMALCVV
MaccoBO€ 4YHCIIOo sapa. M30Tonsl.
PagnoakTuBHOCTE
3aKOH paInOaKTUBHOTIO pacnaja.

114 CBolicTBa HOHU3UPYIOLIETO https://m.edso00.ru/8QM2PG4J1

u3iyuyeHus. Bnusaue



https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

PAAOAKTUBHOCTH HA KHBBIC
opranu3msl. [lozumerpus

115

OHeprus cBA3U HyKIOHOB B SIpE.
SAnepubie cunbl. Jlepext macco
anpa. SInepHsle peakuum.
SAnepusie peaktopsl. [Ipobiemsr
yIpaBIIEMOro TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE
aCIEKThI pa3BUTHS AEPHON
SHEPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

Meroas! perucTpannuy u
HCCJIE0BAHMS DJIEMEHTAPHBIX
yactull. OyH1aMeHTaJIbHbIE
B3aUMOJIeUCTBUS. baproHsl,
ME30HbI U JIENTOHBI.
[IpencraBnenune o CtangapTHOM
Mozaenu. KBapk-ritooHHast
MOJIEJIb aJPOHOB

https://m.edsoo.rw/1EJHULHDS

117

®du3zuka 3a npeaenamu
CranpaptHoit mogenu. Témuas
MaTepus U TEMHasl SHEPTHUsL.
EnnncTBO DM3nueckoil KapTHHBI
Mupa

https://m.edsoo.ru/AGIWSWEA4Z

118

OTansl Pa3BUTHA aCTPOHOMMUMH.
3HadecHUE ACTPOHOMUU

https://m.edso0.:u/KG802NRIU

119

[IpuMeHUMOCTD 3aKOHOB (DHU3HKHU
TSl OOBSICHEHUST TIPUPOTBI

KOCMHYECKUX 00BEKTOB. MeToIb1
ACTPOHOMUYECKHUX UCCIEAOBaHUIN

https://m.edsoo.ru/WIQ11L.87R6



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

120

CoBpeMeHHBIC ONITHYECKUE
TEJIECKOTIBI, PAINOTEIECKOIIBI,
BHEaTMoC(epHasi aCTpPOHOMUS

https://m.edsoo.ru/KOWWMAJTE

121

Bun 38é3nn0ro HeOa. Co3Besnus,
SIPKHE 3BE3MBI, TUIAHETHI, UX
BUINMOC IBUXCHUC

https://m.edsoo.ru/TNS5SKWOTY

122

Conneunas cuctema. ColHIE.
ConnHeyHas aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3/]

https://m.edsoo.rt/UGLWTUXUH

123

3BE3/bI, UX OCHOBHBIE
XapakTepucTHku. /uarpamma
"creKTpaJIbHBIN KJ1acc —
CBETUMOCTD"

https://m.edsoo.ru/1XHH46BIR

124

3Be3 bl TI1aBHOU
MOCJIEAOBATEIBHOCTH

https://m.edsoo.rw/IF3TMPIO1

125

BnyTtpenHee cTpoeHue 3BE3.
CoBpeMeHHBIE TTPEICTABICHHS O
MIPOUCXOXKICHUH U SBOJIIOLIUN
CoiHna u 3B€31. DTalbl JKU3HU
3BE3]

https://m.eds00.1u/Y3IMIO6ZTY

126

Mnuneunsiii [1yTe — Hama
I'amaxkTuka. TUIIEI rajJakTHK.
U&EpHbie AbIPHI B iApax rajlakKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xab0ma.
Teopus bonpmoro B3peIBa.
PenukToBoe n3inyueHue

https://m.edsoo.ruw/UCGDOBD7Y



https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y

128

MacmtabHasi CTpyKTypa
Bcenennoii. MeraraigakTuka

https://m.edsoo.rw/XTCIKQGX4

129

Hepeménnsie npooiaembl
ACTPOHOMHHU

https://m.edsoo.rt/WCAIUBA2Q

130

DuU3NYECKU MPAKTUKYM 110 TEME
"HccnenqoBaHue MarHUTHOTO
ITOJIS TIOCTOSIHHBIX MAarHUTOB"
i "HMccaenoBanye CBONCTB
dbeppomMaruHeTUKoB" UIN
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHUTa Ha PamMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

DuU3HYECKUH IIPAKTUKYM I10 TEME
"N3mepenue cuibl AMiiepa" nim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMriepa OT cuJibl TOKa'" UITN
"OnpeneneHne MarHuTHOM
WHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuibl Ammnepa”

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

132

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHIYyKIMKU"
unu "OnpeneneHue UHAYKIUNA
BUXPEBOTO MarHUTHOTO MoJs"

https://m.eds00.ru/6041UI80D

133

Pu3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue ABJICHUS
camouuaykiuu'" wim "COopka
MOJIEJIH JIEKTPOMarHuTHOTO
reseparopa”

https://m.edsoo.ru/FNW63917S



https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S

134

Pu3NUeCKU NIPAKTUKYM I10 TEME
"HU3mepenue nepuoaa
CcBOOOIHBIX KOJIE€0OAaHNI HUTSHOTO
Y IPY’KUHHOT'O MasgiTHUKOB"

https://m.edsoo0.ru/GAXGU69KA

135

®u3HYECKUN IPAKTUKYM 110 TEME
"[IpeobpazoBanHme SHEPTUU B
Mpy>KMHHOM MasiTHUKe"

https://m.edsoo.ru/SJI3HWUIJFI

136

DuU3NUECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOCIIeI0BATEIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue paboOThI
HMCTOYHHMKOB CBETA B LICTIH
NEepEMEHHOT0 ToKa"

https://m.edso0o.rw/LNOY8MGTI9

137

®u3HUECKU IPAKTUKYM I10 TEME
"N3y4yeHune mapameTpoB
3BYKOBOM BOJIHBI"

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

138

PuU3HYECKUN IPAKTUKYM I10 TEME
"N3mepenue nokasarens
MPEJIOMIIEHUA CTEKIA" WIN
"I[Tonyuenne n300pakeHHs B
CHUCTEME U3 IUIOCKOTO 3epKaia U
JUH3b"

https://m.edsoo.ru/PSFIZF82U

139

Pu3HYECKUI IPAKTUKYM I10 TEME
"HccnenoBanne 3aBUCHMOCTH
(OKYCHOTO pacCTOSIHUS OT
BEIIeCTBA (Ha MPUMEpPE KUIKUX
auH3)" unu "M3mepenue

https://m.edsoo.ru/Q0Q2UZ8N9



https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

(OKYCHOTO PaCCTOSTHHS
pacceuBarouUX JUH3"

140

Du3NUECKU IPAKTUKYM 110 TEME
"HaoOmonenue nudpakuuu,
UHTEPPEPEHIINN U TTOJISIPU3AIHA
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

Du3NUECKU IPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJIbca U
SHEPIUH PEISITUBUCTCKUX YaCTHUIL
(o doTorpadusim Tpexos
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJe)"

https://m.edsoo.ru/OTLRWY3PW

142

DuU3HYECKUH IIPAKTUKYM I10 TEME
"N3mMepeHune MoCcTOSHHON
[1nanka Ha OCHOBE HCCIEI0BaHUS
doTtorpdexra" nnm
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA Ye€pPe3 CBETOAMUO OT
HanpsxeHus"

https://m.edsoo.ru/Y34AXQNLN

143

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue crnekTpa
Pa3peKEHHOr0 aTOMapHOTO
BOZIOPO/IA U U3MEPEHUE
noctosiHHoi Punbepra”

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

144

Pu3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢dboHa C UCTIOTB30BAHUEM
nosumetpa win "M3ydenue
HOIJIOIIEHHsI OeTa-4acTHIl

https://m.edsoo.ru/C3HISSS5E4



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

aroMuaneM"

145

DuU3HUECKUH IPAKTUKYM I10 TEME
"Habmronenus 3BE31HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TIPHIIOKEHUIN
JUTSL OTIPEIENICHMS] TIOJI0KEHMS
HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3us CeBepHOro
HOJTyIIApHsl U IpKUE 3BE3AbI" WU
"HaOmoenus B Teneckon JIyHbI,
IJIAHET, TYMAHHOCTEN U
3BE3IHBIX CKOTUICHH"

https://m.edsoo.ru/PR4K00VZY

146

O06001IeHre U cucTeMaTu3alus
3Hanuil. Pone ¢pusuku u
aCTPOHOMHUH B IKOHOMHUUYECKOMH,
TEXHOJIOTHYCCKOM, COIMAJIbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O060011eHNEe U CUCTEeMaTU3ALUS
3Hanuil. Ponb 1 MecTo ¢puznku u
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

https://m.edso0.ru/G145HQT3IW

148

O0o001IeHNEe U CHCTEMATH3ALIHS
3Hanuil. Ponp ¢pusnueckoit
TEOpHH B (POPMUPOBAHUU
MPEJICTaBICHUN O (PU3UIeCKOn
KapTUHE MHpPa, MECTO

https://m.eds00.ri/AOX66XKGX



https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

(bu3nyecKoil KapTUHBI MUpPa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUN O IPUPOJIC

O0001IEHUE U CUCTEMATU3ALIUS

149 . " " https://m.edsoo.ru/34RK44YVZ
3Hauuii o teMme "Kunematnka
O000I11IeHNE U CUCTEMATH3ALMS

150 Hf g " " https://m.eds0o.ru/EOD18QXGW
3Hauuii o reMe "Kunemarnka
O0600I11IeHNE U CUCTEMATH3AIMS

151 Hvl " L,[, https://m.edsoo.ru/VTQF4UOXU
3HaHU# 110 Teme " JIluHamMuka
O00011IeHNE U CUCTEMATHA3ALIMS

152 3gagui 1o teme "CraTuka https://m.edsoo.ru/ASCPSEJHX
TBEpAOro tena"
O00011IeHNE U CUCTEMATH3ALIMS

153 3HAHUH 110 TeMe "3aKOHEI https://m.edsoo.ru/7A6P6FWC2
COXpAaHEHHUS B MEeXaHUKe"
O000I11IeHNE U CUCTEMATH3ALMS
3HaHUH 110 TeMe "OCHOBEI

154 . https://m.edsoo.ru/JRCSWNXDH
MOJICKYJISIPHO-KUHETHUECKOM
teopun"
O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUH 110 TEME

155 - T https://m.edsoo.ru/10P456WO8

epMOANHaMHKa. TerioBbie

MAaIIuHe!"
O0001IeHre U CUCTEMaTU3 AL
3HaHUHU 110 TeMe "ArperaTHbie

156 p https://m.eds0o0.ru/VOTG69RUR

cocTosiHuA BemecTsa. Pa3oBble
nepexozpl”



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

O0001IEHNE U CUCTEMATHA3ALIMS

157 3HaHUU MO TeMe "DNEKTPUIECcKoe https://m.edsoo.ru/76PSKZVSA
roje"
O06001IeHre U CUCTEMATU3AIIS

158 3HaHui nmo teme "llocTosHHBIN https://m.eds00.ru/86 VR2HMRJ
AJIEKTPUICCKUN TOK"
O06o001IeHre U CUuCTEMaTHU3aIMs

159 3HaHui 1Mo Teme "ToKu B https://m.edsoo.rw/ESIK 18H3F
pa3IuyYHbIX cpenax”
O00011eHrEe U CUCTEMAaTU3ALIHS

160 3HaHUH 1Mo TeMe "MarauTHoe https://m.edso00.ru/30XOJJYUH
nose"
PesepHbIii ypok. O60011eHNE H

161 CHUCTEMAaTH3alMsl 3HAaHUH 110 TEME https://m.edsoo.ru/LUNKZILUR7
"DjeKTpOoMarHuTHas MHAyKuus"
PesepBHeIit ypok. O600ICHHE 1

162 cHCTeMaTH3aIus 3HaHUH 110 TeMe https://m.edsoo.ru/3FO7TMLKSL
"MexaHndeckue Kojacoanus"
PesepBHeiit ypok. O6001IeHHE U

163 SHCTeMaTmaHHH SHAHII TO Teme https://m.edsoo.rw/FM1LEP76S

DIIeKTPOMarHUTHBIC

KoJsieOanms"
PesepBHelit ypok. O6o0eHue 1

164 CHCTEMATH3ALIH SHAHHH N0 TeMe https://m.edsoo.rw/JDEW35XXF
"MexaHH4eCKUe U
3JIEKTPOMArHUTHHIC BOTHBI"

165 Pesepsipiii ypox. O6obmerme u https://m.edsoo.r/WILMATIT6

cHCTeMaTH3allus 3HaHUH 110 TeMe



https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6

"Onruka"

PesepBHelit ypok. O6o0eHue 1

166 cucTEMAaTU3aIKs 3HAHUH 110 TEME 1 https://m.edsoo.ru/NB6V3ZB81
"Ocnosbsl CTO"
PesepBHbIii ypok. O6001IeHNE 1

167 CHOTEMATHSAMITT SHAHIH H?, Teme 1 https://m.eds00.ru/3G6FJ3FFN
"KopmyckysipHO-BOITHOBOM
nyamusm"
PesepHbIii ypok. O6001IeHNE T

168 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME 1 https://m.edsoo.ru/HGF8GQSYAS
"®duzuka aroma"
Peseprusiil ypok. O6001eHIE U

169 CHCTEMATHIALILT SHAHMI 1O TEME 1 https://m.edso00.ru/3RSUU1PRG
"®du3rka aTOMHOIO siApa 1
3JIEMEHTapHBIX YaCTHIL"
PesepBHeIit ypok. O600ICHHE 1

170 CHCTEMaTH3alMsl 3HAHUH 10 TeMe 1 https://m.eds00.ru/GQDTDSIRQ

"DnemMeHTsl acTpoPuzuku"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16



https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kox
NpoBEPsSIEMOro
pe3yabTarTa

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopasoBanusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJib U MecTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4HOI KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKU
Y TEXHOJIOTUM, B MPAKTUYECKOU EATETbHOCTH JIFOIeH

10.2

YuuThIBaTh TPaHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENICH:
MaTepuaabHas TOYKa, MHepLuaibHas cucTeMa OTCYETa, adCOIOTHO TBEPAOE
TEJO, WCANIbHBIN ra3; MOJEIU CTPOCHUS ra3oB, KUAKOCTEH U TBEPIBIX Te,
TOUYCYHBIN ANIEKTPUUECKUI 3aps]l — P pelIeHnH (PU3HUECKUX 3a7a4

10.3

Pacno3naBate ¢uznveckue sBaeHUs (IIPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA U DJCKTPOJAMHAMHMKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE MaJeHHE Tell, MABMKEHHE I10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KHUJKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel
Opyd HarpeBaHuM (OXJIQXKJIEHHM), TEIJIOBOE paBHOBECHE, HCIApPEHUE,
KOHJICHCAallUs, IUIaBJICHNE, KPUCTAJUIM3alMsl, KUIIEHUE, BIAXXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b
MeXy IapaMeTpaMH COCTOSIHMSA ra3za B M30Ipolieccax; dJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHUE, UCTOIB3Ys (DU3MUECKHUE BEIUYHHBIL:
KOOpJIMHATA, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUia,
UMIYJIbC Tella, KWHETHUYECKas OSHEPrus, NOTCHIUAIbHAS OJHEPTus,
MEXaHW4YecKass paboTa, MeXaHW4YecKas MOIIHOCTh, TIPH OIHCAHUU
MPABWJIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCIOIB3YEMBIX BEIUYHH, HX
0003HaUYCHHUsSI W EIUHUIIBI, HaXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUUUHY C IPYTUMHU BeTMYUHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOICTBA TEl W TEIJIOBBIE SIBICHUSA,
UCHOJB3YS (PU3MUECKHE BEIMYMHBI: JaBJICHUE rasa, TeMIeparypa, CpeaHss
KUHETHYecKast SHEeprus Xa0THUYECKOTO JIBUKECHUSI MOJIEKYI,
CpPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpEHHSIsI JHeprusi, paboTa raza, Kod(pQUIMEHT MOJIE3HOTO EHCTBUS
TEIUIOBOTO JABHUTraTeNsl; IPU OMMCAHUU MPAaBUIbHO TPAKTOBATH (PU3NUYECKUN
CMBIC]I UCIIOJIb3YEMbIX BEIMYUH, UX OO0O3HAYEHMs U €IMHHUIbI, HAXOJIUTh
(dopMyIIbl, CBS3BIBAIOIIME TaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMH
BEJIMYHMHAM

10.6

OnuceiBaTh HN3YYUCHHBIC QJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (npoueccm), HCIIOJIb3YA (I)I/IBI/I‘IGCKI/IC BCJIIMYHHBI:




AIIEKTPUYECKUI 3apsl, OJJIEKTPUYECKOE II0Jie, HAMpPsLDKEHHOCTh IOJIs,
MOTEHLKAN, Pa3HOCTh MOTEHIMAIOB; NMPU OMHCAHUU MPABUIBLHO TPAKTOBATh
(bu3NYECKU CMBICI HCTIONb3yEMbIX BEIMYUH, UX 0003HAUCHUS U €AUHMUIIBI;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO BEIUYHHY C
JIPYTHMH BETHYHHAMHU

10.7

AHAJIU3UPOBATH (1)I/ISI/I‘I€CKI/IG MMpOoHCCChbl U ABJICHUA, UCIIOJIb3YyA (1)I/ISI/I‘I€CKI/IG
3aKOHbl M TPUHIUIBL: 3aKOH BceMHpHOro Ttsarotenus, I, II u III 3akonbl
HploTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOH SHEpIruu, 3aKOH COXPAHEHUs
UMIIyJ1bCa, TMPUHLIMII  CYNEPHO3ULMHM CWJI, TNPUHIMI  PABHONPABUSL
MHEPLHAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHMS BEILIECTBA, IAa30BbIE 3aKOHBI, CBSI3b CPEAHEH KHUHETHYECKOU
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypou,
HCpBLIfI 3aKOH TCPMOAMHAMHKHU, 3aKOH COXpPAaHCHHUA BJIICKTPUYCCKOI'O
3apsna, 3akoH KysoHa; mpu 3TOM pasinuyarh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOEe BBIPAXKEHUE M yCIIOBUS (FpaHHULbI, 00JacTH)
IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TNPUHUUIBl JEHCTBUS MAalluH, NOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh  yCIOBUS MX  0€301acHOro
HCIIOJIb30BaHUs B IOBCEIHEBHOM KHU3HU

10.9

BoIMONHATE IKCHEPUMEHTHI MO0 HCCIEAOBAaHUI0 (DU3MUECKHUX SBICHUA U
MponecCcoB € UCIOJB30BAHUCM TIPSAMBIX U KOCBCHHBIX H3M€peHHI>'I; IIpu 5TOM
dbopMynpoBath npobiemy (3agady) ¥ TUIIOTE3y YIEOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 00OPYIOBaHHUS, MPOBOIUTE OTIBIT
1 (GOpMYJIMPOBATH BBIBOJIBI

10.10

OcymiecTBasATh NpsIMble M KOCBEHHbIE M3MEpPEHUs] (DPU3NYECKHX BEIUYUH;
OpyU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] U HCIOJIb30BaTh
WU3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

10.11

HccnemoBaTh  3aBHCHMOCTH  MEXIY (U3MYECKUMH  BEJIMYMHAMH  C
UCIIONB30BAaHUEM TPSAMBIX H3MEpPEHUH; TpU OTOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  TOIYyYEHHOW  3aBUCUMOCTHU
bu3MYECKUX BEIWYUH B BUAEC TAaOIWIl W TpauKOB, AeJIaTh BBIBOIBI IO
pe3ybTaTaM UCCIICIOBAHHUS

10.12

Cobmoath mpaBuiia 0€30MaCHOTO TPYAa MPH MPOBEJICHUH HCCIICIOBAHUI B
paMKax y4eOHOTr0 IKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKON M MTPOSKTHON
NESITETbHOCTH € HCIOJB30BAaHMEM  HM3MEPUTCIBHBIX  YCTPOMCTB U
1ab0paToOpHOTO 00OPYTOBAHUS

10.13

Pemate pacu€THble 3aMauu ¢ SBHO 3aJaHHON (U3HMYECKOW MOJIETIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4il BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
U QopMyInbl, HEOOXOAMMBIE NN €€ pelIeHUs, MPOBOJUTH pPacuéThl W
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHHS (PHU3UIECKON BETHUNHBI

10.14

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BbBICTPAUBATDb JJOTHYCCKH
HCIIPOTHUBOPCUUBYIO ILCIIOYKY paccy;meHm"I C OHOpOfI Ha HU3Y4YCHHBIC




3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh  MpU  peIlIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTUM s TIOHUCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETALIMY U TPEACTABICHUS Yy4yeOHOW U  HAy4HO-TIONYJISIPHOU
UHPOpPMALIMK, TOJYYCHHON U3 pa3IMYHBIX HWCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOIy4YaeMyto HH(OpMaLIHIO

10.16

[TpuBOANTE pUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYKAIOUIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpETHYECKHUE 3HAHUS MO (pU3MKE B MOBCEAHEBHOM JKU3HU
uis  obecriedeHuss Oe30macHOCTH TNpu  oOpalieHuu ¢ npubopamu
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXpPaHEHUS 370POBbS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO MOBEJCHHSI B OKPYIKaIOLIEN cpefie

10.18

PaGoTate B rpynme C BBINOJIHEHUEM PAa3JIMYHBIX COIMAIBHBIX pPOJICH,
IUIAHUPOBATh PabOTy TPYIMIIBI, PAIIMOHAILHO PACHPECIIsATh O0SI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHAAPTHBIX CUTYyalMsX, aJIeKBaTHO
OIICHMBATh BKJIAJ KaXIOTO W3 YYAaCTHUKOB TPYMIBI B pEIICHUE
paccMaTpuBaeMoit mpooIeMbl

11 KIIACC

Kox
NMPoBePsSieMOro
pe3yabTarTa

11.1

IIpoBepsieMmble MpeAMeTHBIE pPe3y/IbTAaThl 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero oopa3oBanusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOI Hay4HOI KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B MPAKTUYECKON NEeATENBHOCTH IIOJEH, LEJIO0CTHOCTh U
€IMHCTBO (PM3MUYECKOIN KapTUHBI MUpa

11.2

YuuTbiBaTh TpaHULIBI NPUMEHEHUS H3YyUYEHHBIX (PU3MUYECKUX MOJeIeH:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, sAAepHas MOJEIb aToMa, HYKJIOHHAas
MO/IeJIb aTOMHOT'0 si/ipa IPH peleHUH (PU3NYECKUX 3a/1ad

11.3

Pacno3naBate ¢usnveckue siBaeHUs (IPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJUHAMUKH W KBAaHTOBOM (PHM3HMKH: 3JEKTpUYEcKas
POBOJMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHUCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAsI UHAYKLUSA, eficTBHE
MarHUTHOTO IOl HAa TMPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3apsn,
3JIEKTPOMAarHuTHbIE KoJIeOaHus u BOJIHBI, OpsSMOJIMHEHHOE
pacrpoCcTpaHEeHUE CBETa, OTPAXKEHHE, MpeOMIIeHHe, HWHTepPepeHIns,
TudpakLuus U MOJIsIpU3alys CBETa, AUCIEPCUsl CBETa, (OTOIICKTPUUESCKUN
apdekr (poroaddexT), cBeTOBOE NaBieHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CHeKTpa  aroMa  BOJOpOJA,  €CTeCTBEHHas W  HCKYCCTBEHHas




PAANOAKTUBHOCTD

11.4

OnuceiBaTh M3YYEHHBIE CBOMCTBA BEIIECTBA (DIEKTPHUECKHUE, MAarHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTh pA3IMYHBIX Cped) U
AIIEKTPOMArHUTHBIC  SBICHHUS  (IPOIECCHI), HCIONB3YS  (PU3UUECKUE
BCIIMYHNHBI: BJICKTpI/I‘ICCKI/II\/'I 3apsaa, Cujia ToKa, SJICKTPUICCKOC HAIIPSIKCHUC,
ANEKTPUYECKOE COIMPOTHUBIICHUE, pPa3HOCTh moTeHImanoB, JDJIC, paborta
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cuina JlopeHma,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JICKTPUYECKOTO ¥ MAarHUTHOTO IOJICH,
NEpUOJT U YacTOTa KOJICOAHWH B KoJeOaTeIbHOM KOHTYpE, 3apsl U CHIia
TOKa B TPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KOJIeOaHHH,
(GOKyCHOE pacCTOSsHHE U OINTHYeCKas cuja JWH3bI; NP ONUCAHUU
IMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II‘/1 CMBICJI HUCIIOJIb3YCMbIX BCJIIMYWH, HUX
0003Ha4YEeHMsI U EAUHMIIBI; YKa3blBaTb (POPMYJIbl, CBS3BIBAIOLIME JIAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIUUYUHAMU

11.5

OnuchiBaTh M3y4YECHHbIE KBAHTOBBIE SBJICHHS W MPOLECCHl, HCHOJIb3YS
bu3nYeCcCKre BEIMUYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI
M YacToTa CBETa, DHEPrus M MMITyJbC (OTOHA, TEPHOJ IMONypacnana,
SHEPTUs CBS3M ATOMHBIX SJI€p; MPU ONMUCAHWUU TPABWIBHO TPAKTOBATH
(U3UYECKUN CMBICT UCTIOIB3YEMbIX BETUYHMH, UX 0003HAUYCHUS U €IUHHUIIBI;
yKa3blBaTh (DOPMYJIbl, CBS3BIBAIOIINE JIAHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTMMH BETMYMHAMU, BBIUUCIIATH 3HaUeHHE (PU3UYECKOM BETMYMHBI

11.6

AHann3upoBaTh (U3NYECKHUE MPOLECCH U SIBICHUS, UCITIONB3YS (PU3NIECKHE
3aKOHBl W NPUHLMIBL 3akoH OMa, 3aKOHbI IIOCJEI0BAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS MPOBOIHUKOB, 3aKoH J[xoyins — JleHna, 3akoH
ANEKTPOMArHUTHOM WMHAYKIMH, 3aKOH MPSIMOJMHEWHOTO pacIpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHUSI CBETA, YpaBHEHUE
OiiHmreitna i ¢oTtodddexra, 3aKOH COXpaHEHUs DJHEPrHH, 3aKOH
COXPAaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOIO 3apsla, 3aKOH
COXpaHEHUs MacCOBOIO 4HCIa, MOCTyjnarsl bopa, 3aKOH pagMOaKTHBHOIO
pacraza; MpU 3TOM pa3iIuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIpaXEHWE M yCJIOBHS  (TpaHHIBI,  00JacTy)
MPUMEHUMOCTH

11.7

OnpenensaT HampaBlI€HUE BEKTOpa MHAYKIUUM MAarHUTHOTO  IOJA
IIPOBOJIHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh W ONHCHIBATH M300PAKEHHME, CO3/aBAEMOE IUJIOCKHUM 3EPKajoM,
TOHKOH JIMH30H

11.9

Brinmonaars OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MMponeCcCOB C UCIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX I/I3MCpCHI/II\/’I; IIpu 5TOM
dbopmynupoBaTh podiemMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyIOBaHUsS, IPOBOIUTH OIBIT
U GOpPMYJIUPOBATH BHIBOJIBI

11.10

OcymiecTBisATh TpsSIMbIE ¥ KOCBEHHBIE M3MEpeHUs (DPU3MYECKHX BEIHYWH;
IpU 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO0 M3MEpPEHHs] W HCIIONb30BaTh




W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHUi; P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (M3WYECKHX BEIWYMH B BUJE
TaOJHI U TPaHKOB, AETaTh BBHIBOBI 10 PE3yJIbTaTaM HUCCIIETOBAHUS

11.12

CoOmoaTe npaBuiia 0€30MacHOTO TPyAa MPU MPOBEJACHUH HCCIICIOBaHUI B
paMKkax y4yeOHOTo SKCIIEpUMEHTa, Y4eOHO-HUCCIIEI0BATEILCKOW M TPOSKTHON
JACATCIIbPHOCTHU C HUCIIOJIB30BaHUEM HU3MCPUTCIIbHBIX YCTPOﬁCTB n
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemarte pacuéTHBIC 3aMauud ¢ SBHO 3aJaHHON (U3HYECKOW MOJICTIBIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/la4l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUIMHBI
U (QopMyIbl, HEOOXOAMMBIE NSl €€ pEelIeHUs, MPOBOJUTH PacUEThl W
OIICHUBATH PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3NIECKON BETHUNHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTNYCCKHU
HCIIPOTHUBOPCUYUBYIO ILCIIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  33Jad  COBpPEMEHHbIE
WHGOPMALIMOHHBIE  TEXHOJOTHMH  JUIi  IIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpIpETallud U TPEACTAaBICHUS YyuyeOHOW U HAyYHO-TIOMYJISPHOU
uHbOpMaIlMK, TONYYCHHOH W3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHYECKU
AHAIM3UPOBATH MOJTY4YaeMyt0 HH(OPMAIIHIO

11.16

OOBSACHATh MPUHIMMBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBUS UX O€30MacHOr0 WCMOJIb30BAaHUS B
MOBCE/IHEBHOM JKHU3HU

11.17

[TpuBOAXTE PUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOESIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAyKd, B OOBACHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUS T10 (1)I/I3I/IKG B HOBCGI[HGBHOﬁ KHU3HHU
s obecriedeHrss 0€30macHOCTH Tpu  oOpalieHun ¢ mpubopamMu U
TEXHUYECKHMHU YCTPOMCTBAMH, IJISI COXPAHCHHUS 3J0POBbS U COOJFOJICHHUS
HOPM 9KOJIOTUYECKOTO0 TIOBEJICHUS B OKPYKaroIel cperie

11.19

PaGorate B Tpymme C BBIMOJIHEHWEM pA3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIPENesaTh 00S3aHHOCTH U
MJIAaHUPOBATh JCATCIBbHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATh BKJIad KaXJIOro MH3 YYAaCTHHKOB TIpPyHIibl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon Kox nposepsiemoro

pasaejia 3JEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1

®usznka — Hayka o npupone. HayuHele meTonbl
MIO3HaHMS OKpY’Karolero Mupa. Ponb skciepumenTa
U TEOpUHM B IIpoLecce IO3HAHUSA IPHUPOJBIL.
OKCIepUMEHT B (pU3UKe

1.2

MopnennpoBanue ¢uznyeckux  SBJICHUM u
npoueccoB. Hayunble runoressl. ®usnueckue
3aKOHBI M Teopuu. I'paHuMIBl NTPUMEHMMOCTH
¢u3ndeckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Pore u wMecto ¢usuku B (popMupOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MUpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOIEH

MEXAHHWKA

KMHEMATHUKA

2.1.1

Mexannueckoe — nBwkeHue.  OTHOCUTENBHOCTH
MexaHuueckoro JaBmkeHus. Cucrema oTcuéra.
Tpaexropus

[lepemerienue, CcKOpocTb (CpedHsisi  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX TMPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
CrnosxeHue nepeMeleHnii U CI0KEeHHe CKOPOCTel

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
nBrkeHue. ['paduku 3aBUCUMOCTH  KOOpAMHAT,
CKOPDOCTH, YCKOpPEHHUS, IIyTH M IEepEeMELICHUs
MaTEepHUaIbHON TOUKH OT BPEMEHU

CBoOogHOe majieHne. Y CKopeHue CBOOOTHOTO
HagcHUs

2.15

Kpusonunueiinoe JBUKCHHUE. PaBHOMEpHOE
JBHXXCHHUC MaTepHaHLHOFI TOYKHU TI0O OKPY’KHOCTH.
VYrioBas CKOpOCTb, JUHEHHAsA CKOpOCTh. llepron u
yacToTa. LleHTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHHC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICPpCAadn

[TpakTnueckue paboTel. M3mepeHne MrHOBEHHOM
ckopocTH. HMccnenoBaHne COOTHOIIEHUS MEXKIY




My TSIMU, MPOHJICHHBIMU TEJI0M 3a
MIOCJIEIOBATEIbHbIE PABHBIE MPOMEXKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JIBMKEHUU C HA4YaJIbHOU
CKOpPOCTBbIO, paBHOW HyN0. W3yueHue ABMKEHUS
LIapuKa B BA3KOM XUAKOCTU. M3yueHue IBHXKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0H HprotoHa. lHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu cuil

223

Bropoii 3akoH HproTOHA 151 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HpIOTOHA 11 MaTepHaIbHBIX TOUEK

224

3akoH BceMHUpHOTO TiAroteHus. Cuina TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIb)KEHUSI U cuiia TpeHus nokosd. KoapounueHt
Tperust. Cuiia CONpOTUBIICHUS MPU JBUKEHUH Tela
B )KMJIKOCTH WJIU ra3e

2.2.7

HOCTyHaTCHBHOe n BpamaTCJIbHOC ABHUKCHUC
a0COJIIOTHO TBEPJOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalllCHHUS.
[1meyo cunbl. YcnoBus paBHOBECUS TBEPAOIO TEja B
HUCoO

229

TexHuueckne ycTporuCTBa: MOAINUITHUKH, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[MpakTudeckrie paboThl. M3yueHue  JBHIKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJBKUX cHil. McciaenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HHUKAaOIUX B JehopMupyeMoit
NpYyXUHE U PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. MccrnenoBanue yciaoBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

Nmmynsc MaTepuajibHOM  TOYKH, CHUCTEMBI
MaTepHUalbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
HMITYyJIbCa TeJla

232

3akoH coxpaHenus uMmiyibca B MCO. PeaktuBHOE
JIBUKEHUE

233

PabGora cunbl




234

MOoOIIHOCTh CHJIBI

235

Kunerndeckass »Hepruss MaTepHUaIbHOW TOYKH.
TeopemMao KMHETUYECKOW SHEPIUU

2.3.6

[TorennmansHas sHeprus. [loTeHIManbHasT YHEPTUs
YIPYTro nehopMUpOBaHHOM TIPY>KUHBI.
[ToTenuuanpHas SHEPTHUS Tela BOJIM3H OBEPXHOCTH
Semin

2.3.7

IloTeHnmanbHBIe ¥ HENOTCHIHMAIbHEIC CHIIBI. CBS3b
pa6OTBI HCIIOTCHIOUAJIBHBIX CHJI C HW3MEHCHHEM
MEXaHUYeCKOM OQHCPIruM CHUCTCMBI TCII. 3akoH
COXpPAaHCHUA MEXaHU4YeCKOH SHEPTrUun

2.3.8

VYpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpPOMCTBA:  ABUKCHUE  PAkKeT,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[TpaxkTrueckue padboTel. 3yueHne cBsI3u CKOpoCTen
Tel Mpu Heymnpyrom ynape. MccnemoBaHue CBS3U
paboThl CcHUIBI C UW3MEHEHHEM MEXaHHYeCKOM
SHEPruu Teja

MOJIEKYJIAIPHASA ©U3MKA U TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeopuHu. BpOyHOBCKOE JBUIKEHHE.
Huddys3us. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS
YaCTHUIl BELIECTBA

Mopenu CTpoeHUs Ta30B, XUIKOCTEH M TBEPIBIX
Tedl U OODBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
STHUX MOJEIeH

3.1.3

Macca MOJIEKYJI. Komngectso BEILECTBA.
[TocrossuHass ABoraapo

3.14

TemmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISPHO-KUHETUYECKOW TEOPUU HJIeaTHLHOTO
rasa

AOcomroTHasi Temmeparypa Kak Mepa CpeaHeu
KHHETHYECKOU OHCPIrun TEIIJIOBOI'O ABHUKCHUSA
yactui] rasa. [llkana remneparyp KenpBuna

3.1.7

VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JlanbToHa

3.1.8

I'a30BbBIC 3aKOHBI. I/ISOHpOHCCCH B MACAJIBHOM I'a3€ C
MNOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpMa,




n30xopa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTsl. MI3mepeHre macchl Bo3ayxa
B KiaccHOM koMHare. VMcciieqoBanne 3aBHUCHMOCTH
MEXJly TMapamMeTpaMyd COCTOSIHUS Pa3peKEeHHOIrO
rasa

3.2

OCHOBbI TEPMOIMHAMUKA

3.2.1

TepmonuHamuueckas CHUCTEMA. Bnytpennsis
SHEPIUsl TEPMOJANHAMHUYECKON CHCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

322

KonunuectBo Ttemnmorel u  pabGoTta. BHyTpeHH:s
SHEPrusi OJJHOATOMHOTO UAEATBFHOTO ra3a

323

Bunanr TeIJIoTNepeIavuu: TETJIONPOBOAHOCTb,
KOHBEKIIUSA, W3TydeHue. TemIoéMKocTh  Tena.
VneapHasgd  TEIUIOEMKOCTL  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIIoNepeade

324

IlepBbli 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
['padmueckas nuHTepnperanus paboThl ra3a

325

Tenmnosrwie MAaIIIUHBI. [TpunIUIIBL JIEeUCTBUSA
TerioBbIX MamuH. [IpeoOpa3oBanusi SHEpPruu B
TEIUIOBBIX MammHax. KodpGuIueHT moe3HOTO
nevicteus (nanee — KI1J1) termoBoit Mmammuel. [yt
Kapno u ero KII/|

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
MpOLECCOB B MNpuUpoae. TeIuioBbIE JBUTATENM.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIIIOIHEPTETUKU

3.2.7

Texnuueckue YCTpOﬁCTBaZ ABUTAaTCJIb BHYTPCHHCTO
CropaHuys, OBITOBOM XOJIOOUJIBHUK, KOHAUIIUOHCD

3.2.8

[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIJI0EMKOCTH

33

AT'PET'ATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u KouaeHcauus. Vcnapenue u
KUIIEHUE. YJenbHas TemIoTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TeMIIEPaTypPhl KUTICHUS OT TaBICHUS

332

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceimennsiii nap

333

Teépnoe Ttenmo. Kpucrammmueckue u amopdHble
Tena. AHU30TPOINHUSI CBOMCTB KpucTamioB. JKuakue
Kkpuctauibl. COBpeMEHHBIE MaTEPHAIIBI

334

[InaBnenue u KpucCTallin3anus. VYaenpHas TemiaoTa




riasnenus. Cyonumanus

3.3.5 YpaBHEeHHE TEII0BOTO OamaHca
Texnuueckne YCTpOWCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUHU MOIYyUYEHUS
o COBPEMEHHBIX  MaTepHalioB, B TOM  4HCIE
HAaHOMAaTepPHAallOB, U HAHOTEXHOJOTUU
337 [IpakTuueckue pabotel. HM3mepeHue BIaXHOCTH
o BO3JyXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnexkTpuzanus Ten. ONeKTpudeckuidl 3apsn. [lBa
o BHUJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, TUBIEKTPUKH U MOTYIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akoH Kynona
DnexTpuyeckoe ToJie. Hanpspxkéanocts
4.1.5 anekTpuueckoro mons. I[lpuHuun cynepno3uiuu.
JIuHuK HanpsHKEHHOCTH JIEKTPUYECKOTO MO
416 Pabora CUII AIEKTPOCTATUYECKOTO OIS,
o IMorenmuain. PasHOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKH W JUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUECKOM noJie. JusnexTpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOopa. OJHEPrusi 3apsiKEHHOIO
KOHJIEHCATOpa
Texauueckue YCTpOWCTBA: AIEKTPOCKOTI,
419 AIEKTPOMETP, ANIEKTPOCTaTUYECKAs 3aInTa,
o 3a3eMIIEHME  DJIEKTPOIPUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 IIpakTrueckue paboThI. N3mepenue
o ANEKTPOEMKOCTH KOHICHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYILLIECTBOBaHUS MOCTOSTHHOTO
4.2.1 aneKkTpuueckoro Toka. Mcrounnku Toka. Cuiia Toka.
4.2 [TocTostHHBIN TOK
422 Hamnpsoxenue. 3akon Oma i1 y4acTka 1enu
493 DneKkTpuyeckoe COIIPOTUBJICHHUE. Y enbHoe
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, TapauieIbHOE, CMEIIAHHOE




COCAUHCHHUEC ITPOBOAHUKOB

4.2.5

Pabora snexTpuueckoro Toka. 3akoH J[koyns —
Jlenra

4.2.6

MontHoCTb SJICKTPHYCCKOI'0O TOKaA

4.2.7

anekTpojaBwkymas cwia (mamee — JJC) wu
BHYTPCHHEE CONPOTUBJICHWE MCTOYHHKA TOKA.
3aKoH Oma i MIOJIHOM (3aMKHYTOM)
aneKkTprdeckoi ien. KopoTkoe 3amMpIkaHue

4.2.8

ONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTb ~ COINPOTUBJIIEHUS  METAJUIOB  OT
Temieparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onexktpuueckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[TomynpoBonuuku. CoOCTBEHHas U INpUMeEcCHas
MPOBOJUMOCTh TMOJYyNpPOBOAHUKOB. CBOWCTBA p-n
nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

DNeKTpUYECKUM TOK B DIIEKTPOIUTAX.
DIEKTPOTUTHYECKAS JUCCOIHAITUS. DJIECKTPOIINU3

4.2.12

OnexTpuueckuil TOK B razax. CaMoCTOATENbHBIA U
HECaMOCTOSTENbHBIA  pa3psan. Pasnuusble THIb
CaMOCTOATENBHOTO pa3psana. Monuus. [lnazma

4.2.13

TexHuvyecknue yCTpoOHCTBa: aMIepMeTp, BOJIBTMET,
peocTaT, HCTOYHHKH TOKa, DJICKTPOHATPEBATEIbHBIC
npubOpbl,  AJIEKTPOOCBETUTENIbHBIC  TPUOOPHI,
TEPMOMETP COIPOTUBJICHUS, BAaKyyMHBIA JHOJ,
(hoTOpE3UCTOPHI,
HOHynpOBOIIHI/IKOBblf/'I Auoa, raJlbBaHHUKa

TEPMUCTOPHI u

4.2.14

[TpakTnyeckue paboThl. HM3ydeHne CMeEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOUHMKAa TOKa M €r0
BHYTPEHHETO COIIPOTHBIICHUS. HaGmonenne
AIIEKTPOIIN3A

11 KUIACC

Kox
pasneia

4

Koanposepsiemoro

3JEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A




ITocTositaHBIE MAarHuThbl. B3aumonelictBue

4.3.1 MIOCTOSIHHBIX MarHUTOB
MarunutHoe nosne. BekTop MarHUTHOM MHIYKIUU.
439 [IpuHnun cyneprnio3unmu. JIMHMM  MarHUTHOMN
e MHOyKIuU. KapTrHa TMHUA MarHUTHOW MHIYKIUU
MOJIs1 IOCTOSTHHBIX MAarHUTOB
MaruuTtHoe 1noJie IpOBOJHUKA ¢ TOKOM. KapTuHa
JUHAN TONS JJIMHHOTO TPSIMOTO MPOBOJHHMKA H
433 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJAHMKA, KAaTYIIKH C
TokoM. Omneir  DOpcrena.  BzaumoneiictBue
IIPOBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAIIPABJICHUE
Cuna JlopeHma, €€ MOIyJdb W HampaBJCHUE.
435 JBr>keHue 3apsHpKeHHOM 4YacTUII B OJHOPOJIHOM
MarHuTHOM mnose. PaGora cunbl Jlopenua
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH
4.3.7 IToTok BEKTOpa MArHUTHOM UHIAYKLIMHU
433 OMAC wuHaykmuu. 3aKOH  AJIEKTPOMAarHUTHOM
o uHayknuu Papanes
Buxpesoe anexrpuueckoe nose. 9J1C unayKunu B
439 IPOBOJHMKE, JABWKYLIEMCS IOCTyHAaTEIbHO B
OJIHOPO/IHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 WunyktuBHOCTh. SIBnenune camomnaykuuu. DJ1C
o CaMOMHIYKIIUH
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH ¢ TOKOM
4.3.13 DIEKTPOMAarHuTHOE MOJIE
TexHuueckue yCcTpOUCTBA: NOCTOSHHBIE MATHUTHI,
4.3.14 AJIEKTPOMATHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS MeYb
[TpakTiueckue paboTbl. M3ydyeHne MarHUTHOTO
N0JIs1 KaTylku ¢ TokoM. MccnenoBanue neicTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
WccnenoBanue  sABIEHUS  AJIEKTPOMArHUTHOM
WHIYKIAH
5 KOJIEBAHU A U BOJIHBI
MEXAHWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUA
Koneb6arenbnas cuctema. CBoOoaHbBIE KOJeOaHMS.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuon, uactoTa,
aMIuMTy1a u ¢dasa KonedaHui
5.1.2 [IpyXuHHBIA MasiTHUK. MaTeMaTUYECKUI MasSTHUK




YpaBHeHue TapMOHUYECKHUX KOJIeOaHMil.
Kunematnueckoen  AMHAMUYECKOE  ONMCAHUE
K0JIe0aTEIbHOTO IBHKEHUS

[IpeBpamienue dSHepruuM IpU  TapMOHUYECKUX
Kosnebanusax. CBs3p  aMIUIUTYABl  KOJeOaHWH
UCXOJHON BEIMYUHBI C aMIUTUTYJaMU KoJieOaHU
€€ CKOPOCTH M YCKOPEHUS

Koneb6arenbHblii KOHTYP. CBoOonHBIE
JIIEKTPOMArHUTHBIE KoJe0aHWs B  HICATBHOM
KOJIOATEeTbHOM ~ KOHType. AHAJIOTHS — MEXIY
MEXaHUIECKUMHU " AJIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona

3akou COXpPAaHCHUA OHEpPIrun B nacajbHOM
KOJIE0ATEIIEHOM KOHTYPE

BBIHY)KIIGHHBIC MCXaHHUYCCKUC KoJe0aHusl.
Pe3onanc. Pe3onaHcHas KpHuBas. BBIHy)K)IeHHBIe
SJICKTPOMArHuTHBIC KoJieOaHHsI.

ITepemennsbIit Tok. CHHYCOMIATbHBINA TIEPEMEHHBIN
TOK.

MOIJ_IHOCTB MNEPEMCHHOT'O TOKa. AMHJII/ITYI[HOG u
IlefICTBYIOHICC 3HAYCHUC CUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

Tpancpopmarop. IlpousBoacrtBo, mnepenaya u
notpebiieHue JIEKTPUYECKOMN JHEPTUH.
OKOJIOTUYECKME  PUCKM  TPU  NPOU3BOACTBE
AIEKTPUUECKOU JHEPIuu. Kynberypa
HCITOJIB30BaHUsS IEKTPOIHEPTUH B MOBCEIHEBHOMN
JKU3HU

5.1.11

Texnuueckue YCTPOMCTBA: ceifcmorpad,
AJIEKTPUYECKUI 3BOHOK, JIMHUU JIEKTpoIepesad

5.1.12

[IpakTuyeckue paboTHI. Uccnenosanue
3aBHCHMOCTH MEPUO/Ia MaJIbIX KoeOaHull rpy3a Ha
HUTA OT JJIUHBI HUTH M MacChl rpy3a.
UccnenoBanue mnepeMeHHOro TOKa B ILENH U3
IOCJIICA0BATCIIBbHO COC,Z[I/IHéHHBIX KOHACHCATOopa,
KaTYIIKU U PE3UCTOpa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnueckue BOJIHBI, YCIIOBUSI

591 pacIpoCTpaHCHUS. IMepwuo. CkopocTh

o pacrpocTpaHeHHs U IJIMHA BOJHEL Ilonepedunsie u
IPOIOJILHBIE BOJIHBI

597 Wutepdepenims " Tudpakus

MEXaHUYCCKUX BOJIH




523

3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

3.H€KTp0MaF HUTHBIE BOJIHBL. Y CJIOBHUS H3ITy4YCHUA
SJICKTPOMArHuTHBIX BOJIH. Bzanmuas OpHUCHTAlUA
BeKTOpoB E, B 1 U B 3JIeKTpOMarHuTHOM BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KCHUE,
IIPEJIOMJIEHHE, MOJISIpA3ALUS, mdpakuus,
untepdepeniusa. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

526

[llxkana »smeKTpoMarHUTHBIX BOIH. [IpuMeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHuunel  paavocBsI3W U TEJIEBUJICHMSL.
Panuonokanusi. DneKTpOMarHUTHOE 3arpsi3HEHUE
OKpYXKaroIIEeH Cpeabl

5.2.8

Texuuueckue YCTpOICTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBas JMArHOCTHKA B
TEXHUKE W MEIUIMHE, pajgap, paguoNpHEMHUK,
TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neup

53

OIITHUKA

5.3.1

[IpssMonuHeliHOe  pacnpocTpaHEHUE CBETa B
oaHopoaHOM cpexe. JIyu cBera

532

OtpaxkeHre cBeTa. 3aKOHbl OTPaXEHUs CBETaA.
[Toctpoenue n300paxeHuii B MIOCKOM 3epKaje

533

IIpenomnenne cBera. 3aKOHBI IPEIIOMIICHUS CBETA.
AOGCOIOTHBIN MMOKa3aTeb MPETOMICHUS

534

Ilomnoe BHyTpeHHee oTpaxeHue. [IpenenbHbii
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUS

5.35

Hucniepcust cBeta. CIIOKHBIN cOCTaB 0€710T0 CBETa.

LBer

5.3.6

Colupatonue U paccewBaromue JWH3bL. TOHKas
nuH3a. QOKYyCHOE pacCTOSIHUE U OMTHYECKas Chjia
ToHKOM JuH3bL. [locTpoeHue wu300paxeHuii B
COOMpAIOINUX W PacCEeUBANOIINX JIMH3aX. DopMyna
TOHKOH JIMH3EI. Y BeJIMUEHHE, TaBaeMOe JTUH30M

5.3.7

[Ipenenst IIPUMEHUMOCTH reOMETPUUYECKON
ONTHUKH

53.8

Wntepdepennus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcenosus HaOII0AeHUS MaKCUMyMOB u
MUHHMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB




Hudpakaus cera. JudpakuuonHas pemeTka.
VYcnoBue HaOMIOEHUS TJIaBHBIX MAKCUMYMOB IIPH

539 HajJeHud  MOHOXPOMATMYECKOrO  CBETa  Ha
IUPPAKIUOHHYIO PEMETKY
5.3.10 [Nongpuzanus ceera
TexHuueckne  yCTpOWCTBA: OYKH, Jyna,
53.11 ¢oToarmapar, HPOEKIIMOHHBIHI armapar,
o MHKDPOCKOII, ~TEJECKOI, BOJIOKOHHAs  OITHKAa,
nupaKMOHHAs PEIETKA, TOSPOMT
[IpakTuueckue paboTel. M3MepeHue moKasaTens
5312 TPETOMIICHUSL. Hccnenosanue CBOWCTB

1/1306pa>1<eH1/H”4 B JIMH3aX. Ha6J’IIO,Z[CHI/Ie AUCTICPCUN
CB€Ta

DJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannis MPUMEHUMOCTH KJIACCUYECKOU
MCXAaHUKHU. HOCTy.TIaTI)I TCOpPHUU OTHOCHUTCIBHOCTU:
WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHILIMI OTHOCUTEIBLHOCTH DUHIITEHHA

6.2

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.
33MCI[JICHI/IC BPEMCHU U COKpAIICHUC NJIMHLBL

6.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p  Macchl C  DHEPrUe M UMILYJIbCOM
CBOOOJHON YacTUIBl. DHEPTUs MOKOsI CBOOOIHOM
HJaCTHUIIbI

KBAHTOBAA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®oronbl. @opmyna IlmaHka cBs3M DHEpPruu
¢oroHa ¢ ero 4acToTod. DHEPrust M MMITYJIbC
dboTona

OTkpeiTHe U UccaenoBanue Goroddpdexra. OnbIThI
A.T'. CtoneroBa. 3akoHsl poTodddexra

VpaBHenne OunmTeitHa g Gororddexra.
«Kpacnas rpanuma» porodddexra

7.1.4

Hasnenne ceera. OnbiTe! [1.H. JlebeneBa

7.1.5

XUMHAYECKOE IEUCTBUE CBETA

TexHuueckue yCTpOWCTBA: ¢doTorIEeMEHT,
doronaTtuuk, coaHeuHas Oarapesi, CBETOANO/]

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma Tomcona. OnbiTel Pezepdhopmaa mo
UCCIICIOBAaHHIO CTpOoeHHs aToMa. [ImanerapHas
MOJIEINTb aTOMa




7.2.2

IToctymatel bopa. WM3nyueHne u moryonieHue
(GbOTOHOB MpHU Mepexojie aToMa ¢ OAHOIO YpPOBHS
SHepruu Ha apyroil. Bunbl cnektpoB. Crektp
YpOBHEH HEPrUH aToMa BOAOPOIa

7.2.3

BonnoBeie cBolicTBa yactuil. Boaubel ae bpors.
Kopnyckynsipao-BoiaHoBo# nyanusm. Judpakuus
3JIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

CroHTaHHO€E n BBIHYKACHHOC H3JTy4YCHUC.
YCTpoicTBO ¥ TpHHIIAI PabOTHI J1a3epa

7.2.5

TexHuyeckue yCTpONCTBA: CHEKTPajbHBIA aHAIN3
(CTIEeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[TpakTnueckue paboTHL. Habmonenue
JIMHEMYaTOro CeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOIIOCHUS 5 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiThe paguoakTuBHOCTU. OTBITHI Pe3epdopaa
M0  ONpENENIEHHI0 COCTaBa  PaJuOAKTUBHOTO
m3nydyenus. CpoiictBa anbda-, Oera-, Tamma-
u3y4yeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTraHU3MBbI

7.3.3

OtkppiTue npoTOHAa M HeWTpoHa. HykioHnHas
Mozenb snpa [eisenbepra — MBanenko. 3apsif
saapa. MaccoBoe uucio sapa. M3oTomnsl

7.3.4

Anbda-pacnian. DJIEKTPOHHBIH U TO3UTPOHHBIH
OeTa-pacma. lamma-uznyuenue. 3akoH
PaaAMoOaKTUBHOIO pachajia

7.3.5

DHeprusi CBA3M HYKJIOHOB B siipe. SIIepHbBIC CUIIBI.
Jedext maccsl siapa

7.3.6

Snepuble peakunu. JleneHne u CHHTE3 sAep

7.3.7

Snepubii peakrop. TepMosIepHBI  CHUHTE3.
[IpoGnemsl 1 MepCHEKTUBBI AAEPHON PHEPTETHKHU.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKHU

7.3.8

aﬂeMeHTapHLIe YaCTHUIIBL. OTKpLITI/Ie IMO3HUTPOHA.
CDyHI[aMeHTaJ'II)HBIe B3aHMMOJEHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JIO3UMETP, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHass bomba

7.3.10

[Ipaktuyeckne pabotel. McciemoBanue TpeKoB
gacTull (1o TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Be3nusi, sipkue 3BE3MbI,




IIJIaHETHI, UX BUIUMOC IBUKCHHUC

8.2

Conneynas cucrema. [lmaHeTel 3€eMHON TpyIIIBL.
[InaneThI-ruranThl U MX CIYTHUKH, KapIUKOBBIE
mwianeTsl. Masbie Testa COTHEYHON CHCTEMBI

8.3

Comnne, ¢orochepa m armochepa. ComHeuHas
AKTUBHOCTb

8.4

HcTtounuk sHeprun ConHIa U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, panuyc, TeMmneparypa, nx
B3aUMOCBs3b. /lnarpaMma «CIEKTPAJIbHBIN KI1ACC —
CBETUMOCTDY. 3BE3 b1 TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTEY IS 3BE3 TIIaBHOM
MOCJIEIOBATEILHOCTH

8.6

Bryrtpennee crpoenue 3BE3n. CoBpeMEHHBIC
Hpe)ICTaBJ'IeHI/Iﬂ (6] HpOI/ICXO)KI[eHI/II/I 1 DBBOJJIIOIINU
CouHiia 1 3BE€3/1. DTaribl )XU3HU 3BE3]I

8.7

Mneunsiii ITyts — Hama ['anaktuka. CnvpanbHas
cTpykTypa ['anaktuku, pacupenencHue 3BE31, raza
u nbelmi. Ilonoxenune u nuwxkenue CosHua B
lanakTuke. [Tnockas u chepuyeckas moICUCTEMBI
["anakTukn

8.8

Tunel ramaktuk. PaguoranakTMKd W KBasaphbl.
UYéEpHble AbIPHI B sAPax TalaKTHK

8.9

Bcenennas. Pacmupenue Bceenennoi.  3akoH
Xab6ma. Pa3zberanne ramaktuk. Bo3pact u pagnyc
Bcenennon, teopust bosbiioro B3peiBa. Mognenb
«ropsuen BeenenHnoin». PenkroBoe n3nyuenue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 110 ®PU3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepseMoro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHMUSI
OCHOBHO# 00pa30BaTeJIbHOI NMPOrpamMMbl CpeHero 001ero
oOpa3oBaHus

CdhopmupoBaHHOCT, yMEHHH pacro3HaBaTh (HU3HUECKHUE SIBIICHUS

(npoueccm) 1 OOBSACHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BH&I[CHI/IG OCHOBOIIOJararommuMmn (I)I/ISI/I‘ICCKI/IMI/I IIOHATHUAMUA n

BCJIMYNHAMHU, XaPaKTCPU3YOILNMU (I)I/ISI/I‘IGCKI/IG IMpOLECCChI

ChopmupoBaHHOCT, yMEHMI TPUMEHITh 3aKOHBI KIACCHYECKOU
MEXaHUKH, MOJIEKYJIIPHOU bu3uKn u TEPMOJIMHAMUKH,
JIEKTPOJIMHAMHUKY, KBAaHTOBOW (DM3HWKHW ISl aHAIM3a U OOBSICHEHUS
SIBJIEHU MUKPOMHpA, MAaKpOMHUpa M MEraMupa, pasjindarh YCIIOBHS
(rpaHHLIBI, 00TACTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BCceoOImMii xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB; aHAIM3UPOBATHh (PU3MUECKHE
MPOLECCHl,  HCHOJIb3ySl  OCHOBHBIE  ITOJIOKEHHUS,  3aKOHBI U

3aKOHOMCPHOCTHU

ChopmupoBaHHOCT, YMEHHUS pa3NudyaTh YCIOBUS MPUMEHUMOCTHU

Mojeneil PU3nIeCKUX TN U MPOIECCOB (SBIEHUIN)

CdhopmupoBaHHOCT, YMEHHUs peliaTh pacu€THBIE 3aJa4d C SIBHO
3aJJaHHOW W HESBHO 3aJaHHOW (U3NYECKON MOJENBI0: HA OCHOBAHHUH
aHaiW3a YyCJIOBHUs BBIOMpaTh (DU3UYECKHE MOCNIH, OTBEYAIONINE
TpeOOBaHUSAM 3a/1a4d, TPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U [OCTyJaThl  (PU3UYECKMX  TEOpHd  TPU  HCIOIH30BAHHUH
MaTeMaTHYeCKUX METOJOB pEeUIeHHs 3a7ad, MPOBOAMTH pacu€Thl Ha
OCHOBAaHMHM WMEIONINXCS JaHHBIX, AaHAJIM3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJbI  pEeHIeHUuss C  Y4ETOM  TOJTY4YEHHBIX

pe3yabTaToOB

Pemate kadecTBeHHBIE 3a7auyd, TpeOyrolmue MPUMEHEHUS 3HAHUHN M3
pasHBIX Pa3AeNoB IMIKOJIBHOIO Kypca (PU3UKH, a TaKKe HWHTErparuu
3HaHUW W3 JPYrHX TMPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PACCyXIACHUA C ONOpod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IG SIBJICHUA




Bnanenue OCHOBHBIMH MeTOJIaMuU Hay4HOTO MO3HAHUS,
UCTIONB3YeMbIMU B (U3UKE: NPOBOIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpAs ONTUMAJBHBIA CIIOCOO
MU3MEPEHUS U HUCIOJb3YS M3BECTHBIE METOJBI OLEHKU IOTPEIIHOCTEH
U3MEpPEHU, MPOBOJUTH MCCIEAOBAHHUE 3aBUCUMOCTEH (PU3NYECKUX
BEIMYMH C UCIOJBb30BAHUEM TMPSAMBIX H3MEPEHHUH, OOBACHATH
MOJIy4YeHHbIE PEe3yJbTaThl, UCHONb3Ys (hU3UUYECKHE TEOPHUHU, 3aKOHBI U
MOHATHS, U JIeJIaTh BBIBO/BI; COOJIOAATh MpaBuiia 0€30MacHOro Tpyaa
IIpYU NPOBEICHUHN HCCIIEIOBAaHUM B paMKaX y4eOHOro SKCIIEpUMEHTA U
y4eOHO-MCCIIeIOBATENbCKON  JESITEIbHOCTH € HCHOJIb30BAHHUEM
IUPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOMCTB M J1a0OpaTOpHOTO

00opyIoBaHus

ChopMUpOBaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh U OIICHUBATh
MOCJIC/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOHN C (PM3MYECKHMU IPOLIECCaMH, C MO3MIMH 3KOJIOTHYECKON
0C30I1aCHOCTH; MPECTABICHUN 0 palroOHATBLHOM
MPUPOAOINONB30BAHUM, @  TakKe  Pa3yMHOM  HCIMOJb30BAaHUU
JIOCTWKEHUN HAYKM M TEXHOJOTWHA JUIsl JajJbHEWIIEero pa3BUTHS

YeJIOBEUYECKOr0 00IIeCTBa

OBnazneHue pa3nuyHbIMH criocoOamMu  paboTel ¢  HHGpOpManuen
(GU3NUEeCKOr0  COAEpX)aHHUA C  HCIOJIb30BAHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJlM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nH(popMaluu

10

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSITH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUUM M 3aKOHBI JUIsl aHajdu3a H
O0BsICHEHHSI (PU3UYECKUX TPOIECCOB, MPOUCXOMSIINX Ha 3BE3/axX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpeae; JIBUIKEHHUS

HeOECHBIX TeJI, DBOJIIOLIMH 3BE311 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

11O PU3UKE

Kon Kon
pasgeina/Te eme
MbI HTA

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKaHUSA

MEXAHHWKA

1.1

KNMHEMATHKA

MexaHudeckoe JBHKCHUC. OTHOCHUTENILHOCTh MEXaHHYECKOI'O

nemxkenna. Cucrema orcuéra

MarepuanbHas TOUKa.

TpacKTOpHA

Eé pamiyc-BekTop:
F(t)=(xlz) Mz ) =(2)),

TpaeKTopI,

IepeMellleHIIe: ?
Ar=r(t,)-1r(t)=1r,-n= X
= (Ax, Ay, Az),

IyTE.

CrokKeHIIe IepeMelneHHil:

N, =¥, +,

CKoOpoCTh MaTepUAIbHOM TOYKHU:
Ar

T
At

= j_:rr = { UA ‘Ur ‘U: -}‘
Ar—0 ' : :

Ax

v =
- At

=t -

L =X,. aHAJIOTIYHO v, =y,, U.=Z,
t—0

CrnokeHHe CKopocTeil: o, =0, + 0, -
Brrancienue NEPEMCIICHUA U ITYTH MaTepHaHbHOﬁ TOYKHU IIPpH

NPSMOJIMHEHHOM JIBU)KEHUH BJIOJIb OCH X TIO TpauKy

3aBUCHUMOCTH Vx(t)




= _ AD g
VCKopeHHe MaTepHaIbHOIl TOIKIL a = ﬁ_L =y, = [c
I lar—o
Au — oo e
a,=—= =(uv,) ', aHATOIMYHO a, = (v, ', a.=(v. ).
A0 !
PaBHOMEpHOE NpSAMONUHENHOE TBUKEHHE:
x(t) = x4 Vgt
1.1.5
vy (t) — vgy = const
PaBHOYCKOpEHHOE IPSMOJIMHENHOE ABUKCHUE:!
at’
x(t)=x,+uv,t L
v(t)=v, +at
1.1.6 _
a, = const
.2_.2_-'} _
UEA‘ Ul\ - "'a:r ( ‘\'2- ‘\1 )
U, + U
i 'y j ] — 1 F
IIp11 ABIDKEHII B O{HOM HAIIpaBIeHIHH IYIb S = .
CBoOoHOE TIazicHre. Y CKOpeHHe CBOOOHOTO TaICHUS.
Vi lg Eo
1.1.7
Yo a
0] Xo {

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




"-.1'(1) =x, + Uyt =2 +Uycosa-f

. g | 2
l YO =y + Uyt +="— =y, + Yysina -7 -
. .

[1is]
s |

|

[v,(t)=1y,, =v,cosa

| v, (t)=v,, +g 1 =vy;sino— gr

=0

=—g =const

"
| &
JE=3
‘ o
._br

KpuBonunerinoe npmxenue. [[BrkeHne MaTtepraibHON TOUKH
10 OKPYHOCTH.

VYrioBas U TUHEIHAasA CKOPOCTh TOYKHU:

v = wR

1.1.8 IIpu paBHOMEPHOM JBUKEHUU TOYKH IO OKPYKHOCTH

a)zzTn:27w

. HCHTPOCTPCMI/ITGHBHOC YCKOPEHHUEC TOYKH:

2
v 2

. IlosiHOE yCKOpEHHE MaTepruanIbHOU TOUYKH

TBép,Z[OG TCJIO. HOCTynaTCHBHOG H BpaliaTCJIbHOC ABUKCHUC

1.1.9 .

TBEPIIOTO TesIa

JANHAMUKA
191 Nuepumnansubie cucrembl orcu€ra. llepBoiii 3akoH HproToHA.

o [Tpuniun oTHocuTenpHOCTH [ anumnes
Macca Tena. IIoTHOCTE BeliecTna:
_m

1.2.2 p= v

Cuna. [IpyHIMI cynepro3uuy CUI:

1.2.3 - c
FpaBHop,eMCTB =F1+F+..




1.2.4

Bropoii 3akoH HeroTona: 11t MarepuanbHoil Touku B ICO

- —

Fi =maq

N -

Ap = FAt

npu

F = const

1.2.5

-———

F, Fy,

Tpetuit 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK:

-

Fip=-Fn

1.2.6

3akoH BCCMUPHOI'O TATOTCHUS: CHJIBI IIPUTAKCHUA MCKAY

TOYCUYHBIMU MaCcCaMU PABHbI
nmim
F=G 1772

R2

Cuna TSDKECTH. L[eHTp TSDKECTH Tella. 3aBUCHMOCTH CHUIBI
TSKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO INTAHCTHI paanyCoOM

RO:
GMm

mg=——o—
§ 7 Ro+ )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.

Cuiia TpeHUs CKOJIbKEHHSL:
Fip =uN

Cuna TpeHus noxos:
Fip <uN




Koaduument tpenus

1.2.9

[aBnenue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIbI OTHOCUTEIBHO OCH BpallCHUA:

M| = Fl, rae | — nnedo cuiibt

-

F

OTHOCUTEIIBHO  OCH,  HpPOXOAsIIEed  4epe3  TOUKY
NEPIEHUKYIJISPHO PUCYHKY

1.3.2

[lenTp macc Tena. LleHTp Macc cUCTEMbI MAaTEpHATbHBIX

TOYCK:

_myry+mory + ...

r
H-M. mq+ nip + ...

B onHOpoaHOM TOJIE TSIKECTH

-

(g = const)

LHEHTP MacCC T€JIa COBIAAAcT C €ro HCHTPOM TAXKCCTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B MCO:

(M, +M, +...=0

t}_i-t-f::'z +...=0

3akoH [Tackang

JlaBnenue B )xuakocTH, nmoxosmeiica B MCO:

p =po+ pgh

3akoH Apxumena:




—
-

FApx = —Pgyirecn

€CJIM TEJIO U KUAKOCTh nokosarca B MCO, To
Fppx = P8V abirecH

VcaoBue nmiaBaHus T

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc MmaTepuabHON TOYKU:

- -

p =mv

HMiynbec cucTemsl Tei:

p=p1+p2t..

3aKOH M3MEHEHUS ¥ COXPAHEHHUS HMITYJIbCa:
B ICO

Ap = A(p1 +p2+...) = FlguewnAt + Fogneum At + -

B MCO , ecniu
Ap =A(p1+p2+..) =0

, €CITH

- -

FlBHeLIJH + FZBHeIJJH +..=0

PeakTuBHOE ABHXKEHHE

F

Pabota cuiibl Ha MajoOM NepeMeleHIH:

_i:|f*:|-|,if|-cos a=F -Ax




1.4.5

MOoOIIHOCTD CHUIBL:

€CITH 32 BpeMsi
At

paboTa CHIIBI U3MEHSAETCS Ha , TO MOIITHOCTb CHJIBI
AA

P=— =F-v-cosa
At Ar—D

1.4.6

Kunetnueckas OHEPIrusa MaTepI/IaJIBHoﬁ TOYKU:
2
E _ mo? _p
KWH — "~ — 1~

2 2m

3aKOH U3MEHCHUS KHHETHYECKOM OQHCPIUH CHUCTCMbI

MatepuanbHbix Touek: B MCO AExun = A1 + A2 + ...

1.4.7

[ToTenumanbHas SHEPrUs:
JUIS TIOTEHLIMAJIBHBIX CUJI

A = ElI'IOTeHLJ, - EZnOTeHu, -= AEnOTeHu,

HOTCHLII/IaJILHaH SHEPIUia MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM
IIOJIC TAXKCCTHU.

EI‘IOTeHLI, = mgh

[TorennuanbHas SHEPrus yrnpyro aeopMupoOBaHHOTO Teja:

kx?
EI‘IOTeHLI, = 7

1.4.8

3aK0OH U3MCHCHUS U COXPAaHCHUA MEXaHUYECKOH OHCPTHUHU:




Euex = By + Enorem.t-
B IICO AE,ex = Ascex nenorenn. cun

B IICO AE,ex = 0, €CII Agcex renoresm. cux = 0

1.5

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

1.5.1

["apmonnueckue KosieOaHus MaTepHaIbHON TOYKH.
Awmmuntya u ¢aza xonebanuii. Kunemarnyeckoe onucanue:
x(f) = Asin( ot +0,).
v =x.
a(H=(v, ), =) =a +a'x=0,
e X - CMEILEHUE U3 PABHOBECHSL.

I[I/IHaMI/I‘{eCKOC OIMNCaHHC:

ma, =—kx,

rJIe

. OTO 3HAYHT, YTO

DHepreTHYecKoe ONMcaHue (3aKOH COXpaHEHHSI MEXaHUIECKOH
SHEPTHH):

nm +kx_7:fimg,m:h~1 e
2 2 2 2

CBsi3p aMIUIUTYABl KOJEOAHWH CMEIICHWS MaTepHalbHON

TOYKH C aMIUTHTYAaMH KoJieOaHu €€ CKOPOCTH U YCKOPESHHUS:

Upe =0, a_ =04

1.5.2

Ilepron u yactoTa KoJeOaHUA:

2 1
T — — — —
m v
[leprioq Manblx CBOOOAHBIX KOJIEOAHWI MaTEeMATHYECKOTO

MasgTHHKaA.

i

TF=2n |—
g

[Tepnon cBOOOAHBIX KOJIEOAHUI MTPYKMHHOTO MAasITHUKA:




m

k

T=2n

1.5.3

Breinyxxnennsie kosnebanus. Pesonanc. PezonancHast kpuast

1.5.4

ITonepeunsie u MIPOJIOJIbHBIE BOJIHBI. CkopocTb
pacIpoCTpaHEHUs U JUIMHA BOJIHBIL:

A=oT =2
v

WnTepdepennus u nudpaxius BOJIH

1.5.5

3Byk. CKOpOCTh 3ByKa

MOJIEKVYJISIPHA S ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S ®U3UKA

2.1.1

Mopenu cTpoeHus ra3os, JKMIKOCTEH U TBEpABIX Ted. IlycTs
TepMOJAMHAMHUYECKass cuctemMa (temo) coctout w3 N

OJIMHAKOBLIX MOJICKY!II. Tor;[a KOJIMYCCTBO BCIICCTBA

s N _m
NA 1%

rac
Na

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

— MOJIgpHas Macca BCIICCTBA

2.1.2

TemnmoBoe JABVXXCHUC aTOMOB U MOJICKYJI BEIICCTBA

2.13

B3anMoelicTBUE YacTHI] BENIECTBA

2.14

Huddysusa. bpoyHoBCcKOE BUKEHHE

2.1.5

Monens uneansaoro raza B MKT

CBsi3p MEXy JaBICHUEM U CPEIHEN KMHETUYECKOM SHEeprueit
MOCTYIIATEJIBHOTO TEIJIOBOIO ABM)KEHHS MOJIEKYJ HIECAIBHOTO

ra3a (ocaoBHoe ypaBHeHue MKT):

I = 2 {mg*} 2
p=-mgw’="n.|2—|=Zn-g__
3 3 | 3

0T
N = J




- KOHLICHTPpAaust MOJICKYJI

rre m0 — macca OHON MOJIEKYJIBI,

lev

AbcomotHas Temnieparypa: T =t +273K

CBsi3bp TEMIIEPATYPHI Fa3a CO CpeaHEN KMHETUUECKOM dHeprueit

MMOCTYHATCIIbHOI'O TCILJIOBOT'O ABUKCHUA €T'0 MOJICKYJI:

I 2

s

- J -

VYpaBuenue p = nkT

2.1.10

Mojens uaeanbHOTO Ta3a B TCPMOAUHAMUKE:

| Vpaprerme Menrereera — Kiareiipora
| BEIprUKeHHe VT BHyTpeHHeH SHepIrHH
VpapneHnle MeHueneepa — KuamneiipoHa (IIpHMeHI!

3aIlHCH):

P RPNEE P

H H

BrIpasKeHHe JU14 BHYTpeHHeil 3HepIi oJHOATOMHOTO

rasa (IIpIMeHIMEle (QOPMBI 3aIIICH);

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

2.1.11

3aKkoH ,Z[aJ'II)TOHa JJI1 JaBJICHUA CMECH PAa3pPCIKCHHBIX I'a30B!:

p=p1+p2t..

2.1.12

N3omporeccsl B pa3peKEHHOM Ta3e C MOCTOSHHBIM YHCIOM

MoJiekyJ1 N (C TOCTOSTHHBIM KOJTMYECTBOM BEIIECTBA V):




mzorepma (T = const): pV = const
n3oxopa (V = const):

L = t
Tj = cons

n3zobapa (p = const):

K = const
T

I'paduaeckoe npeacraBnerne u3onporeccoB Ha pV-, pT-u VT-
JuarpaMmax.
OObeIMHEHHBINA ra30BbII 3aK0H:

pV

— = const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIGHHBIC N  HCHACBIMICHHBIC  IIapBbl. KaugecTtBenHas

3aBUCUMOCTDb IIJIOTHOCTHU W HABJICHUA HACBINICHHOTO ITapa OT

2113 TEMIIEPATypbl, UX HE3aBHUCHUMOCTh OT 00BbEMa HACBHIIIEHHOIO
napa
BrnaxnocTh Bo3ayxa.
OTHOCUTENbHAS BIAXKHOCTB!
_ Pnapa(T) _ Pnapa(T)
2.1.14 PHaCblmnapa(D PHaCblLunapa(T)
2115 N3MeHneHue arperaTHbIX COCTOSHUM BEUIECTBA: UCHApPEHUE U
o KOHJICHCAIINS, KUTIEHUE KUJIKOCTH
5116 H3MeHeHne arperaTHBIX COCTOSIHMM BeIIeCTBA: IUIABJICHUE U
o KpUCTAJUTU3aLUs
2.1.17 [TpeoOpaszoBanue 3Hepruu B (ha30BBIX Mepexoiax
2.2 TEPMOJNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTtpenHss sueprus
)23 Temonepenaya kak cnocod U3MEHEHHs BHYTPEHHEU SHEPTrUU

06e3 comepmieHuss paboTel. KOHBEKIUS, TEIIONPOBOIHOCTD,




U3Iy4eHue

224

KonnuecTBo TEIUIOTEI.

VY nenbHas TEMIOEMKOCThH BEIIECTBA C:
Q =cmAT

2.2.5

VY nenbHas TeruioTa mapooodpaszosanus L: O = Lm.
VY nenpHas TeruioTa miaBiaeHus A: Q = Am.

VY nenbHas TemioTa cropaHus TomuBa q: Q = gm

2.2.6

OnemeHTapHas paboTa B TEPMOJMHAMUKE:
A =pAV

Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme

2.2.7

[TepBbIii 3aKOH TEPMOAMHAMHUKU:
Qu=AlUp+Ap=(Uy-Uy) + Az

Anma0ara;
Qu=0= A =(U; - Uy) =AUy,

2.2.8

Bropoii 3akoH TepmoanHamMuku. HeoOpaTtumsie mporeccs

229

[Ipunnuune! aeiicteus Ternosbix MamuH. KIT/;

4 )

“Tmmmm ~.1-ta:~p_|me| :1_|Qxcm|

0 0 0

ZHaTD Harp = Harp

n=

2.2.10

MakcumansHoe 3Hauenue KII. [{ukn Kapno:
TJ-'JT‘? _Tﬁm — 1_ T:mn

Y v 3

HATD HArp

Max N = Ny =

2.2.11

YpaBHeHHE TEIIOBOTO OallaHca:

Q1+Q2+Q3+...:0

SJIEKTPOAMHAMUKA




3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

OnexTpuzanus Tl U €€ MPOSBICHUS. DIEKTPUUECKUN 3apsil.
JIBa BHJa 3apsga. OJIEMEHTapHbBIA DIIEKTPUYECKUHI 3apsii.

3aKOH COXpaHEHHsI JIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akon Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKOM

MPOHUITACMOCTBIO

q

a4

1 'lqz 1 4,

F — A’ —
o 4meg, o

Onektpuueckoe mone. Ero peiictBue Ha 3lIEKTpUYECKUE

3apsAabl

HaHpH)KéHHOCTL QJICKTPHUUYCCKOI'O ITOJIA:

E= F

4 npobHbIit

[Tone Toueunoro 3apsna:

q
E, =k—
r 7/.2

OJTHOPOJHOE TIOJIE:

-

E = const.

KapruHbl 1MHNMI HANPS)KEHHOCTH ATUX MTOJIEN

IloTeHIMaILHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTP MOTEHIIMAJIOB U HANIPSDKEHHE:
A1p =q(p1— ¢2) =—qAp =qU.

HOTeHI_II/IaJ'IBHaSI 3HepFI/I}I 3ap;ma B BHeKTpOCTaTI/I‘leCKOM I10JIC:
W =4q¢




IToTenuuan QJICKTPOCTATUYICCKOI'O TTOJIA:

_W
¢_q

CBs3b HaHpﬂ)I(éHHOCTI/I noJjist U pasHoCTU NOTCHHHUAJIOB JIA

OJTHOPOJIHOTO 3eKkTpocTarnueckoro nojsi: U = Ed

[IpuHIUI Cynepno3unuu JIEKTPUIECKUX MTOJIEH:

- -

E=E\+E,+..,0=¢P1+Pa2+...

HpOBOI{HI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.

Ycnosue paBHOBECHS 3apAa0B: BHYTPU ITPOBOJHUKA
E+=0

, BHYTPHU U HA ITOBCPXHOCTHU NPOBOJAHHUKA @ = const

JMAIeKTpUKU B 3JIEKTPOCTATHUECKOM TToJie. JludekTpudeckas

MMPpOHUIACMOCTDh BCIICCTBA €

Kongencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:

DNEeKTPOEMKOCTB TUIOCKOTO KOH/IEHCATOPA:

_ &85 _

C ECQ

3.1.10

[MapaienbHOE COeIMHEHNE KOHIEHCATOPOB:
q = ql + qz + ...,ul = UZ = ...,Cnapann - Cl + Cz + ces

IlocnemoBaTenbHOE COCTUHEHHE KOHACHCATOPOB:




3.1.11

OHeprus 3apsKEHHOr0 KOHAEHCATopa:

2 2 2C

2
We

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

_Aq
Ar Ar—(0

ITocTosuHE TOK: | = const

Jns mocrossHHOrO TOKa q = It

322

VYcnoBus CyliecTBOBaHUS 3JIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/IC E

323

3axon OMa 11 yyacTKa Lenu:

u
==
R

324

DnexkTpuuecKkoe COIPOTUBIICHUE. 3aBUCHMOCTH
CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOAHMKA OT €r0 JJUHBI U

CCUCHMUA. YI[CJ'IBHOG COIIPOTUBJICHUEC BCIICCTBA.

[
R:pg

325

Hctounuku Toka. 9J1C ucTrouyHmka ToKa:

E= ACTOpOHHMXCVIJ'I

q

BHyTpeHHee conpoTUBIEHNE UCTOYHHUKA TOKA

3.2.6

3akon Oma 1151 IOJTHOM (3aMKHYTOM) AekTpudeckoit nernu: E

=R + Ir, oTkyna




E, p

[TapannensHOE COeTMHEHNUE MPOBOTHUKOB:

I=11+12+..,Ul=02=_,,

1 1.1,
Rnapann Rl RZ

3.2.7
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
U=Ul1+02+.,11=12=.,,
Rnocn = Rl + R2 + ...
Pabora anekrpuueckoro Toka: A = [Ut.
3akon J[xoynsa — Jlenma:
Q =I°Rt
3.2.8
Ha pesucrope
u2
KQ:A:FM:HR:ﬁJ
MOIHOCTD 3IEKTPUUYECKOTO TOKA!
Ad
P=— =IU
Ar Ar 0
TemnnoBasi MOIIHOCTG, BbIACIIIEMas HA PE3UCTOPE:
po T
P='R=—=]U
329 R
MoniHocTh HCTOYHHKA TOKA:
AA
CT. CHIT _
4 Ar—(
CBOOOJHBIE ~ HOCUTENM  DJIEKTPUYECKHX  3apsiioB B
3.2.10 MPOBOJHUKAX. MexaHu3MEbl MIPOBOJUMOCTH TBEPABIX

MCTAJUIOB, PaCTBOPOB W pacCilyIaBOB JJICKTPOJMUTOB, Ia30B.




[TonynpoBoauuku. 1101ynnpOBOJHUKOBBINA U0/

33 MATHUTHOE IIOJIE
MexaHan4deckoe B3auMOACHCTBHE MarHUTOB. MarHuTHoOE II0JIe.
Bektop MarautHOM wuHAYKUMHU. [IpuHumn cynepno3uuuu
MarHuTHBIX TTOJICH:
B=B;+B,+..
3.3.1
JluHMM MHAYKOMM MarHuTHOro mnoJig. KapTtuna JHHUN
WHIYKIUU MarHMTHOT'O MoJIsA IIOJIOCOBOTO u
MTOAKOBOOOPA3HOT0 MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHutHoe Moj€ NPOBOJHUKA C TOKOM.
330 Kaptuna nuHMA WHAYKIMM MAarHUTHOTO TOJISI JJIMHHOIO
o MPSMOTro MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOAHUKA,
KaTYLIKH C TOKOM
Cuna Amrepa, €€ HanpaBJI€HUE U BEJIMYMHA!
F 4 =IBlsina
3.3.3 |, rAe o — yrojl MeXJy HalpaBJIEHUEM IIPOBOJAHUKA U BEKTOPOM
B
Cuna Jlopentia, e€ HanpaBJICHUE W BEJIMYNHA:
Fnop = q | vBsina
1€ 0L — YTOJl MEXIY BEKTOpaMHU
v
334
H
B
. JIBW>KeHHe 3apsHKEHHOM YacTUIbl B OJHOPOJHOM MarHUTHOM
oJie
34 SJIEKTPOMATHUTHASA MHAYKINUA

34.1

IToToK BEKTOpa MarHUTHOW UHIYKIIVU:
® =B, S = BScosa




34.2

SBnenue annekTpoMarHuTHON MHAYKIMKU. DJ1C nHAyKIMn

3aKoH 3eKTpoMaruuTHoi unaykuun dapanes:

AD
343 E=< e .
Az Af
\(3.\%'/1'
[
( = %)
OJ1C MHAYKIIMU B IPSIMOM MPOBOAHUKE JTHHOM 1,
JBHKYIIEMCSI CO CKOPOCTBIO
v
(vL])
B OJHOPOJHOM MarHuTHOM mnoJe B:
| E; |= Blucosa
344

, TJIE 0. — yTOJI MeX/1y BEeKTOpoM B 1 Hopmanbio

-

n

K IINTIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

—
-

Inv
; ecln
1
1
B
, "




TO

| E; |=Blv
345 ITpaBuiio Jlenna
NHIyKTUBHOCTB:
_®
F=1
34.6 , mwm O = LI
Camounnykuus. 9JIC caMOMHAYKITUU:
Al
B, =—L —L =-1r,
Atly 0
DHeprus MarHUTHOTO TIOJISt KATYIIKHA C TOKOM:
LI?
3.4.7 WL = >
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHUA 11 BOJIHBI
Konebartenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIE
KoJIeOaHus B UACATHLHOM K0JIe0aTEIbHOM KOHTYPE:
iq[ t) =g S0 OF + @y )
ist . I __ ,_ |
=k |1(2)=q, = g, cos( ot +q;) =1I__ cos(ct +q,)

®opmyina ToMcoHa:
T =2nyLC

, OTKyJ1a

a):z—nz
T

=)~
(@)

CBs3b AMIUIMTYABI 3apdaa KOHACHCATOopa C aMHJ'II/ITYI[OI\/’I CHIJIbI

TOKa TIIpH CB060,[[HLIX QJICKTPOMArHUTHBIX KoJIcOaHUSIX B




U7ealbHOM KOJIe0aTeIbHOM KOHTYpeE:

)]

3aKOH COXpaHCHMsI DHEPTUHM B HJICATHHOM KOJIeOATEITbHOM

KOHTYpE:
3.5.2
353 BriHyX1€HHBIC 2IEKTpOMAarHUTHBIE Kosiebanus. Pe3onanc
[lepemennsbiii Tok. [IpousBonacTBO, mepeaaya U norpedieHue
ANEKTPUUECKOIN SHEPTUU
354 . . 5 .
clz CELE G Y £ i
+ = =R = ZEE = const.
2 2 . 2
CBoiicTBa 3JIEKTPOMAarHMTHBIX BOJH. B3auMmHas opueHTarus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - -
E1B1lc
156 [MTkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpsamonnHEiHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOMN
cpene. Todeunslit uctounuk. JIyd cBera
3aKOHBI OTPAKEHUSI CBETA.
a=p
3.6.2
alP
LT T S TP
3.6.3 [TocTpoenue n3o00pakeHUi B TUIOCKOM 3epKaje
3aKOHBI IPEJTOMIICHHUS CBETA.
3.64 [Ipenomnenue cBera:

nisina = npsinp.




AOGCOIOTHBIN MMOKa3aTesb NPEIOMIICHHUS:
c

n =—
abc ”

OTHOCHUTEIIBHBIN MTOKA3aTEIb MPEITOMIICHUS:
Ny 01

Noth =
n (%)

XoJI ay4den B IpU3Me.
\"1, = \": B ”?"1 = ”:f:
CooTHOLIEHHE YacTOT M COOTHOIICHWE [JIMH BOJH MpHU

nepexoac MOHOXpOMATHYCCKOI'0 CBCTAa YCPE3 I'paHUIly pa3aciia

JIBYX ONTUYECKUX CPE:

n,<n, n,
oy "
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAYKEHUS:
. 1 n
Sinapp =—— = —2
Notw 11
Cobuparonie u pacceuBamIiMe JHUH3bL. TOHKasg JHH3A.
@DOoKyCHOE pacCTOSIHUE M ONTHYECKAsl CUjla TOHKOM JIMH3bIL:
1
3.6.6 D=z
dopmyJia TOHKOM JTMH3bI:
1.1 1
3.6.7 24222
d f F




VBeandeHne, 1aBacMoe JIMH301:

_h_1fl
r_H_ d

F\ h
f

'

B ciydae pacceuBaromieil JIMH3bL:

3.6.8

D0 = F ==0,

O~

M=—=

h_1f]
H dl

Xon nyya, IPOLIEALIEro JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K
e€ rimaBHOM onTtuueckoil ocu. IloctpoeHue wu3z00pakeHUi
TOYKHM U OTpe3Ka MPSMOIl B COOMpAIOIIMX M PaCCEUBAIOLIUX

JIMH3aX U UX CUCTEMax

3.6.9

doroanmnapaT Kak ontudeckuil npudop. ['na3 kak ontudeckas

CUCTEMA

3.6.

HNutepdepentnusa cBera. KorepeHTHbIE HMCTOYHHUKHU. Y CIIOBUS
HaGHIOI[eHI/I}I MaKCUMYMOB n MHWHUMYMOB B
UHTEepPEPEHIIMOHHOM  KapTUHE OT  JIBYX  CHH(Da3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

A ;
MAaKCIMYMBEI — A=2m —; M= Ol +2.33

e

; A
MITHIIMYMEI — A=(2m +1_]:, =0 ¥1.+¥2%3 . .

el




Hudpaxkmus csera. JludpakunonHas pemérka. YcioBue
HaOJIOZEHUST TIJVIABHBIX MAKCUMYMOB IIPU  HOPMaJbHOM
NaJeHU MOHOXPOMAaTHYECKOTO CBETA C JIJIMHOW BOJIHBI A Ha

pemeéTKky ¢ mepuoaom d:

3.6.11
dsing,, =mA,m =0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJTHOBOM JIY AJIU3M
4.1.1 ['mnotes3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv
®otonbl. DHeprus (hoToHa:
E=hv :%C =pc
4.1.2
Nmnynbe ¢poToHa:
_E_h_h
P c ¢ A
4.13 ®otorddext. Onpiter A.I'. CtoneroBa. 3akoHb! poTodddexra
VYpaBHenue DiiHmTeiHa 11 GoToddexTa:
E porona = ABBIXOAA + Eprimax,
rue,
hc
EqJOTOHa =hv = 1’
4.1.4

hc
Aguixona = thp = FN
Kp

2
Mo~ yax

Evurmax = > = eUjzan




JlaBneHue cBerta.

4.1.5 JlaBreHne cBeTa Ha MOJIHOCTBIO OTPAXKAOIIYIO TOBEPXHOCTH U
HAa TOJHOCTBIO MOTJIOAIONIYIO IOBEPXHOCTD
4.2 OU3UKA ATOMA
421 [InanerapHas MoJieab aToMa
IToctynater bopa. M3nyuenue u mnornomeHue (OTOHOB MpHU
IIEpPEX0/Ie aTOMa C OJJTHOTO YPOBHS SHEPTUH HA JPYTOM:
he
422 hv mm - = IEn _Em|
“mn
JInHelyaTelie CIIEKTPBI.
CnexTp ypoBHEl 3HEpruy aToMa BOJI0poJia:
4.2.3 13 6
—-13,63B s
B — & gr=1_FFu
ne
4.3 OU3UKA ATOMHOTI'O AJIPA
431 Hyxnonnas monens siapa I'elizenOGepra — MBanenko. 3apsin
o anpa. Maccosoe uncio sapa. M3otomnst
PaanoakTHBHOCTD.
Anbda-pacra;
XL Y gHe
bera-pacna.
DneKTpoHHBIN B-pacnan:
432 " " N _
zXz Y + je+V,
[To3utpounuslii B-pacnan:
AXSAY + Je+v,
['amma-u3nyueHue
3aKOH paMO0aKTUBHOIO pacraja:
—t
433 N(t) =Ng=*2T




[TycTs m — Macca paaroaKTUBHOTO BelecTBa. Tormaa
-t
m(t) =mgy»2T

434

Snepusle peakuuu. Jlenenre u CUHTES sAep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






