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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uMke Ha YpOBHE CpeaHero oOuero o6pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJOKEHUUA M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS
OCHOBHOI1 00pa3oBarenbHOM nporpammel, ipeacTaBieHHbIX B DI'OC COOQO, a Takxke
c yuérom denepanpHOW paboueit mTporpamMMbl BocnuTaHus ©  KoHmenmww
npenojiaBanus yaeoHoro npeamera «duszuka» B 00pa3oBaTeNbHBIX OpraHu3aIusaX
Poccuiickoii ®enepanuu, pealu3yronmx OCHOBHbIE 00pa30BaTelIbHbIE POTPAMMBI.

[Tporpamma o pusmke onpeaenseT 00s3aTeabHOE IPEIMETHOE COIEpKaHue,

YCTaHABIMBAET PEKOMEHAYEMYIO ITOCIEA0BATEILHOCTh U3YUECHHS TEM U Pa3/I€IOB

y4eOHOro MpeaMeTa C y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEM  0O0ydaroluxcs.

[TporpaMmMa 1o ¢u3uke Na€T NpPEACTABICHUE O LEAX, COACpPNKAHUM, OOIeH
CTpaTernu OOYYEHHMs, BOCIHUTAaHUS W PA3BUTUS OOYYaAIOLIMXCS CPEICTBAMU
yueOHoro npeameta «dusnkay Ha yriayOnEHHOM ypOBHE.

N3yuenue kypca (u3uku yriayOJEHHOTO YPOBHSI MO3BOJIAET PEAM30BaTh
3a/1a4u MPO(PECCUOHAIIBHOW OpPUEHTAIMHU, HAIIPaBJICHO HAa CO3JaHUE YCIOBUW NS
OPOSIBJICHUS] CBOMX HMHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW Ka)abIM
oOydaromuMcsi, KOTOpbleé HEOOXOAMMBI JJIsi NPOAODKEHHs 0Opa3oBaHUS B
OpraHu3alusX Npo(ecCHOHATBbHOTO O00pa3oBaHUA [0 PA3JIMYHBIM  (PU3HKO-
TEXHUYECKUM U HHXKEHEPHBIM CTICIIMATbHOCTSIM.

B nporpamme no ¢pusuke onpeaensoTcs IIaHUpyeMble Pe3yJIbTaThl OCBOEHUS
Kypca (u3MKd Ha YpPOBHE CcpelHero oOiiero oOpa3oBaHUs: JHUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeIMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeAMETHbIM W MPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIMX
nporpamMmy 1o (pu3uke Ha ypoBHE CpeIHEro o01ero oopa3oBaHus Ha YIIyOJIEHHOM
YPOBHE, SIBIIIETCSI CHCTEMHO-AESATEIBHOCTHBIN OIXO/I.

[Iporpamma no (u3uKe BKIIOYAET:

IUTaHUpYEMbIe Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKU Ha yriayOlIE€HHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YyJbTAThI 110 ToJaM 00y4YeHHUS;

coJiep>kaHune yueOHoro npeamera «@u3nka» o rojgam o0ydeHusl.

[Iporpamma 1o Qu3uKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YYUTEISIMU (DPU3UKH IS COCTABIIEHUSI CBOMX pabOUUX MPOrPaMM.

[Iporpamma no ¢u3HMKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
OPEeIOCTaBISET BO3MOXKHOCTH JUIsl pealu3aldd Pa3Iu4HbIX METOJUYECKUX
NOJXO/I0OB K TNpernojaBaHui0 (U3UMKA Ha YrIyOJIEHHOM YpOBHE NpPHU YCIIOBUU
COXpaHEHHUs1 003aTeNbHOM YaCTH COAEpPKaHUsI Kypca.

®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHax MPHUPOAbI, BHICTyNas B
KayecTBe y4yeOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHUU 00 okpyxaromiem mMupe. LlIkoapHbIN Kype GU3UKH — CHCTEMOOOPa3yIOIIHMA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IPOIECCOB U SIBJICHHUM, HM3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢usmueckoit reorpadueld u acTpoHoMuen. Mcmomp3oBaHWE W AKTHBHOE
npuMeHeHHue (U3MYECKUX 3HAHUM OINpEeNenio XapakTep U OypHOE pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHHUS KOCMOCA,
MOJIYYCHHUSI HOBBIX MATE€pUaJiOB C 3aJlaHHBIMH CBOWCTBaMH. V3ydenwme ¢u3NKu
BHOCHUT OCHOBHOMW BKJaJ B ()OPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpPA
oOyuarorierocsi, B GOpMHUpPOBaHUE YMEHUN MPUMEHITh HAYYHBIM METOJ MO3HAHUS
IPY BBIMOJIHEHUH UM YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy Kkypca (hu3uku Ha ypoBHE CpeTHEro 0011ero 00pa3oBaHusl MOJIOKEH
pAI UAEH, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3zesioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (U3UKA
00beIMHEH BOKpPYr (Qusndeckux Teopuil. Bemymmm B Kypce sBISIETCS
dbopMHpoOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanusanus npeAnonaracT HCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(U3HKHU C pa3BUTHEM OOIIECTBA, A TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
U DKOJIOTHYECKUMU TIpoOIeMamMu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yriyOoaéHHOTO ypOBHS
MIPEANOIaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHX
MPUJIOKEHUN H3YyYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMaTpuBarOTCS Ha
ypOBHE OOMIMX MPEACTABICHUN M COBPEMEHHBbIC TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHUH.

Hoea »3konozuzayuu peanusyercss NOCPEACTBOM BBEIACHUS DIIEMEHTOB
colepKaHUs, TOCBAIIEHHBIX SKOJOTMYECKUM Mpo0jemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKkxke 00CYXIAeHUs
po0JieM palMOHAIBHOTO MPUPOOTIONB30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoenue cosiep>kadusi MPOrpaMMbl MO (HU3UKE JOHKHO OBITH TOCTPOSHO Ha
OPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOTO nmoaxoaa. st pu3nuku peanusaius 3Tux
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByroIIero ¢akrtopa ydeOHoro mporecca. s yrinyO6iaéHHoro
YPOBHS — 3TO CHUCTEMA CaMOCTOSATEIBHOTO YYEHUYECKOTO SKCIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTAJIbHBIE YYCHHYECKHE OMNBITHI MPU HU3YYCHUH HOBOTO
Marepuana, JabopaTopHbie pabOThl U paOOThI MpakTUKyma. [Ipu 3ToM BO3MOKHBI



JIBa crioco0a peanu3ai pu3n4ecKoro npakTukyma. B nepBom cirydae npakTuKym
npoBoauTcs 6o B kKoHie 10 u 11 kmaccoB, mubO MmOcie MEpBOTO W BTOPOTO
MOJIYTrOAUN B KaXKIOM M3 3TUX KjiaccoB. BTopoil cnoco0 — 3To uHTerpanus padbot
MpaKTUKyMa B CHCTEMY Ja0OpaTOpHBIX paboT, KOTOpPHIE MPOBOASTCS B MpoIlecce
u3ydyeHus: paszzaena (temsl). [Ipu 3TOM mon paboTamu NMpakTHUKymMa MOHUMAETCA
CaMOCTOSTENIbHOE  MCCIIEJOBAaHUE, KOTOPOE TMPOBOJUTCA IO PYKOBOJCTBY
cBEPHYTOT0, 00001IEHHOTO BH/1a O€3 MOIIAroBOi HHCTPYKIIUH.

B mporpamme mo (¢usnuke cucTeMa YYEHHUYECKOro HKCIIEPUMEHTA,
1a00paTOpHBIX padOT M MPaKTUKyMa NpPEJICTaBlieHa €IUHbIM IepeyHeM. Buioop
TEMATUKH JJI1 3TUX BUJIOB YYCHHUYECKUX MPAKTUUYECKUX PaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIHLHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IJIAHUPOBAHMSI W OCHallleHus KaOuHera (u3uku. [Ipm sTom obOecrneunBaeTcs
OBJIQJICHHE OOYYarOIIMMHCS YMEHHUSMU NPOBOAMTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHMs], HCCIIEIOBAaHUS 3aBUCUMOCTEN (PM3MUECKUX BEIMYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonpiioe BHUMaHME yAETAETCS PEIICHUIO PACUETHBIX U KAYeCTBEHHBIX 3aa4.
[Tpu 3TOM A pacuETHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a7]a4d C SIBHO 3a/1aHHOM
Y HESIBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, MO3BOJISIONINE PUMEHSITh N3yUECHHBIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, TaK U HHTErpupys
NPUMEHEHNE 3HaHUH U3 Pa3HbBIX pa3AenoB. /[ kauecTBEHHBIX 3a7a4 IPUOPUTETOM
ABIISIIOTCS  3aJlaHdd  Ha OOBACHEHHE/NpEe/CKa3aHue MPOTEKaHUs (U3HMUYECKUX
SIBJICHUW UM TIPOIIECCOB B OKPYXAIOIICH KU3HU, TpeOyrolue BoIOOpa Ppuznueckoit
MOJIEJH JUIsl CUTyallMM MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu ®I'OC COO k MaTepuaibHO-TEXHUIECKOMY
o0ecreueHunto yueOHoro npouecca Kype pu3uku yriy0ia€éHHOro ypoBHsI Ha YpPOBHE
cpenHero o01ero oOpa3oBaHMUsS JOJDKEH HM3y4aThCsl B YCJIOBHSX IMPEIMETHOIO
kabuHera. B kaOunHere ¢GU3UMKM JOJDKHO OBITH HEOOXOIUMOE J1abopaTOpHOE
00opy10oBaHUE JIsl BHIIOJHEHHS! YKa3aHHBIX B IPOrpaMMe IO (PU3HUKE YUEHUYECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT M PabOT MPAKTHUKyMa, a TAKXKE IEeMOHCTPAIMOHHOE
o0opyI0BaHuUe.

JleMoHCTpauoHHOE 00OpyaoBaHUE (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIAIIOM MHHHMAIBHOW JTOCTATOYHOCTH M OOECIEYMBAET TOCTAHOBKY
MEPEUYNCIIEHHBIX B TporpaMMmMe To (U3MWKE KIIOYEBBIX JAEMOHCTPALANA IS
UCCIICIOBAaHMUsI ~ U3y4YaeMbIX SIBJICHUH M  MPOIECCOB, ASMIUPUUECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YYCHHUECKHUX TMPAKTUYECKUX padoT
dopMupyeTcss B BHIE TEMaTHYECKHMX KOMILJIEKTOB M 00OeCredynBaeTcs B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX oOOydJamomuxcs. TemMaTHuecKhe KOMIUIEKTHI
1a60paTOPHOTO OOOPYAOBAHUS JIOJDKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM



UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJI€ TIU(PPOBBIX TaOOPATOPHUHA.

OCHOBHBIMH TIEJISIMU M3Yy4eHHS (U3UKUA B 00IIeM OOpa3oBaHUU SIBJISIOTCS:

dbopMHpoBaHHEe UHTEpECa W CTpEeMJICHUS OOydallMxcsi K HaydYHOMY
W3YYCHHUIO TPUPOJBI, Pa3BUTUE UX HUHTEIUIEKTyalIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HAaHHUA U (POpMUPOBaHHE
UCCJIeI0BATEIHLCKOI0 OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa W3Y4YEHUsI OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupoOBaHrE YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIh30BaHUEM (DHU3HUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(opMHpOBaHHE MPEACTABICHUA O pONM (PU3MKU I8 Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MIPEACTABIICHUI 0 BO3MOYHBIX chepax Oyayuieit
podeCCUOHAIBHOW  IESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOJArOTOBKAa K
nanbHeineMy o0y4eHH’IO B 3TOM HalpaBJICHUU.

JlocTkeHne 3THX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3a1ad B
npoIiecce u3ydeHus kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYl0  (U3UKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY M 3JIEMEHTHI ACTPOPU3HKHU;

dbopMHUpOBaHE YMEHUIM TPUMEHSITh TEOPETUUECKUE 3HAHUS NIl OOBSICHEHUS
bu3nUecKuX SIBICHUN B MPUPOJEC W JJIA MPUHATUS MPAKTUUYECKUX PEUICHUN B
MOBCEIHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB pElIeHUS Pa3IMYHBIX 33/1a4 C IBHO 33JaHHOM (PU3HUYECKON
MOJIeNbI0, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/laHue (PU3nUYecKon
MOJENH, aJCKBAaTHOM yCIOBHUSIM 3aJladd, B TOM YHUCJIE 3aJa4 WHXKEHEPHOTO
XapaKkTepa;

MOHMMaHUEe (PU3UYECKUX OCHOB M MPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHX MTPOLIECCOB, UX BIMSHUS HA OKPY>KAIOIIYIO CPEAY;

OBJIQJICHUE METOJAMHU CAMOCTOSITEIbHOTO IUJIAHUPOBAHUS U MPOBEACHUS
Gu3MUeCKMX OKCIEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu  WHGOpMAIIHH,
ONpEeNEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3JlaHUE YCJIOBHM [JIl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccnoHaNbHOM ASSITENbHOCTH, CBSI3aHHON
c bu3uKoi.



B cootBerctBun ¢ tpedoBanusmu DPI'OC COO yriyOn€HHBIH YpPOBEHb
u3ydeHuss ydeOHoro mpenmera «®Dus3mka» Ha YpPOBHE CpeaHEro OOIIEero
oOpa3oBaHusl BbBIOMpaeTcs OOYYAIOMIMMUCA, IUIAHUPYIOIIUMHU TPOAOKEHUE
o0pa30BaHMsl 10 CHENHATBEHOCTAM (PU3UKO-TEXHUYECKOTO MTPODUIIS.

Ha uzyuenne pusuku (yriayOnEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus otBoauTcs 340 gacoB: B 10 kimacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipeaynaraempiii B mporpamMme 1o (QU3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAaHHBIM, YUUTENb JIeJaeT BBIOOD
pOBe/IeHUsT J1A0OPATOPHBIX PabOT U OMBITOB C Y4YETOM HWHIUWBUIYATbHBIX
0CcOOEHHOCTEM 00yJaronIuxcs.



COIEPKAHUE OBYYEHUA
10 KITACC

Paznen 1. HayuHblii MeTO/1 IO3HAHUS PUPO/IbI.

®usznka — pyHaaMeHTanbHas Hayka o npupoje. HaydHblil MeTo1 mo3HaHus U
METO/Ibl MCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

DKCIepuMEHT U Teopus B Tpoliecce Mo3HaHusA npupoasl. Habmogenue u
HKCIIEPUMEHT B (pU3HKe.

CrocoObl  m3MepeHus: (U3WYECKUX BEIWYWH (AHAJIOTOBBIE M ITU(POBHIE
M3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[lorpemrHocT  M3MepeHuil  Qu3MUeckux  BenuyuH  (abcomoTHas U
OTHOCUTEIIbHASA).

MopenvupoBanue Gpu3MUeCKUX SABJICHUA U MPOIECCOB (MaTepralibHAs TOYKA,
a0COJIFOTHO TBEPJIOE TEJI0, HcaTbHAs )KUIKOCTh, UI€aTbHbIN a3, TOUCUHBIN 3apsiy).
['unore3a. PU3NYECKNUNA 3aKOH, TPAHULIBI €70 TPUMEHUMOCTH. PU3NYECKAsSI TEOPHUSL.

Ponb u mecto ¢uszuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOUM KapTHUHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, nadopamopnusie pabomaol, RPAKMUKYM.

N3mepenne cuiibl TOKa U HAPSsDKEHMS B LIEMH OCTOSHHOTO TOKA IMTPY MOMOILN
AHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ 1M poBoii adoparopueit o ¢usuke. [Ipumepsl n3MepeHus
(bU3HUEeCKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABrxkeHue. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHYKEHUS.
Cucrema otcuéra.

[Ipsimas u oOpaTHast 33724l MEXaHUKH.

Panuyc-BekTop MaTepHalbHOM TOYKHM, €ro MPOEKIUU Ha OCH CHCTEMBI
KoopauHart. Tpaekropusi.

ITepemelnienne, CKOpoCTh (CpemHsii CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, UX MPOEKIMHU Ha OCHU CHUCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U TyTH MAaT€pUaIbHOM TOUKH OT BPEMEHH U UX
rpaduku.

CBobOomHOe majeHUe. YCKOpeHHe CcBOOOIHOTO majicHus. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIJIOM K TOPH30HTY. 3aBHCHUMOCTb KOOPAMHAT, CKOPOCTU HU
YCKOPEHUSI ~ MaTepUaJIbHOM  TOYKMU OT BpPEeMEHH HU  UX  TIpaduku.



KpuBonuneiitnoe aBuxeHue. [IBukeHue MarepuasbHOM  TOYKM IO
OKPYKHOCTH. YTJiOBasg M JIMHEWHasi ckopocTh. Ilepuon m vactora oOparmieHusl.
LlenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOPEHHE MAaTEPUAIBHON TOUKH.

TexHuueckue yCTpPOMCTBA M TEXHOJOTUYECKHE TMPOLIECCHI: CIHIOMETD,
JIBUKEHHE CHAPSIOB, LIEMHBIC, IIeCTepEHYAThIE U PEMEHHBIE TIEpeIaun, CKOPOCTHBIE
TUQTHL.

Hemoncmpayuu.

Mopaenb cucTeMbl OTCUETA, WIUTKOCTpAIUS KHHEMAaTUYECKUX XapaKTEPUCTHUK
JIBUKCHHUS.

Crioco0Ob! ccne0BaHUS IBIKEHHH.

WnmrocTpanust npeAesbHOro Nepexoaa U U3MEepEeHNEe MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOIO IOJ YIiOM K TOPU30HTY U
TOPU30HTAIIBHO.

HamnpaBneHnue ckoOpoCTH MPH IBHKEHUH IO OKPY’KHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHue IyTeH, TPAEKTOPUIM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO K€ TEJIa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padbomoi, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBMXKEHHS C LEJbIO ONPEAECICHUs] MTHOBEHHOM
CKOpPOCTH.

N3mepenne ycKOpeHHs Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBMXKEHHUH
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHM NP PaBHOYCKOPEHHOM
JBUKECHUM.

N3mepenne  yckopeHuss ~ CBOOOJHOTO  maieHWs  (PEKOMEHJIOBaHO
HCIIOJB30BaHKEe HU(PPOBOI J1TabopaTopun).

N3yuenue nBrxeHHs Tena, OpOIIEHHOr0 TOPU30HTaNbHO. [[poBepka runoressl
O MpSAMOW MPONOPUMOHAIBHONW 3aBUCHMOCTHM MEXKIY JajJbHOCTBIO IOJNETA H
Ha4YaJbHOM CKOPOCTHIO TEJIa.

N3yueHue NBHKEHHUS Tejla MO OKPYKHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTHY Tieproia oOpalieHuss KOHU4eCKOro MasiTHUKa OT
€ro rapameTpoB.

Tema 2. MMunamuxa.



[lepbiii 3ak0oH HperoroHa. HMHepumanbhHbie cucTembl oTcu€ta. I[IpuHIun
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCU€Ta (ONpENENIECHUE,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akon HeroTOHA 1151 MaTepragibHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTALMOHHOW H
VHEPTHON MAaCCBI.

Cuna TspKkecTd. 3aBUCUMOCTh YCKOPEHUS CBOOOTHOTO MaJIEHUS OT BBICOTHI HaJY
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckoil mupoThl. JIBukKeHUE HEOSCHBIX Tell
U UX CIyTHUKOB. 3akoHbl Kemnnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBwKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Criia TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koadpunuent tpenus. Cusa conpoTUBIIEHUS NPU IBUKEHUH TENA B )KUIAKOCTU WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHUS.

JMasnenue. ['mapocratnueckoe nasnenue. Cuia Apxumena.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

HaGnronenue nBuXKeHUS Tell B UHEPUUATBHBIX U HEMHEPIUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMT OTHOCHTEIBHOCTH.

Kayenne IByX LMIMHIPOB WM IIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHUCTBYIOIIEH TPUIIOKEHHBIX K TETY CHJI C TPOU3BEACHUEM
MAaccChl Tejla Ha €ro YCKOPEHHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BOZHUKAIOIMIMX B PE3YJIbTATE B3AUMOACHCTBHS TEIL.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NAJCHUN.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOSI, KAUEHHS U CKOJIbKEHU.

Yuenuueckuii a3xcnepumenm, nabopamopnuie padomal, nPpaKmuKym.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BPEMEHM JIBHXKEHHUS Opycka IO
HAaKJIOHHOM INIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCChI.



HccnenoBanue 3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIONIUNX B MPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopMariuu.

W3ydenne IBUKCHHSI CHCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3
NErKuii OJIOK.

N3mepenne koddduimenTa TpeHUsI MO BEIMYUHE YTIOBOTO Koddduimenta
3aBucUMOocCTd Frp(N).

HccnenoBanue nBrkeHws OpycKa 10 HAKJIOHHOH TUIOCKOCTH C TIEPEMEHHBIM
K02 (P pUIIMEHTOM TpEHHUS.

N3yueHne IBUKEHUA Ipy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpmOe Teno. [locTynmaTenpbHOEe W BpamaTeIbHOE IBMKCHHE
TBEpIOrOo Tena. MOMEHT CuiIbl OTHOCHTENIBHO OCH BpaiieHus. [liedo cHibl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOMYMBOE, 0e3pa3InIHOE PaBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJIOTMYECKUE IMPOIECCHl: KPOHIUTEWH,
CTPOMTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUU.

Jemoncmpayuu.

Y coBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nadopamopnvie pabomaol, nPaAKMUKyMm.

UccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEJA, HMEIOLIETO OCh
BpalICHUsI.

KoHcTpynpoBaHue KpOHIITENHOB U paCYET CUJT YIIPYTOCTH.

N3yueHne ycTOHYMBOCTH TBEPOTO TEJIA, UMEIOUIETO IJIOIIA b OMIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexXaHuxe.

NmMnynec MaTepuanbHON TOUKH, CUCTEMBI MaTEpUANIBHBIX TOUEK. LIeHTp Mace
CHUCTEMBI MAaTEPHUAIBHBIX TOYEK. TeopemMa 0 ABUKEHUU LIEHTPa MaccC.

NMnynbe CUITbl U U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT uMnyJibca MaTepuanbHOM TOYKH. [IpencraBiieHne 0 COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduueckoe
npeACTaBiIeHUEe padOThl CUIIBI.

MoOITHOCTD CUJIBI.

Kunernueckass sHeprus martepuanbHOil TOuku. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHnmanbHble W HENOTCHIMAIbHbIE CWbL. lloTeHIManbHAsE >3Heprus.
[ToTeHumanbHas 3HEprust ynpyro nepopmupoBaHHOW NpykuHbL. [loTeHnmManpHas
SHEPrus TeJla B OJHOPOJIHOM I'PaBUTALMOHHOM noJie. [loTennumanpHas sHeprus tena
B TPaBUTALMOHHOM II0JI€ OJHOPOAHOro Mmapa (BHyTpH W BHE Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBs13b pabOThI HEIOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKOM HEPTUn
CUCTEMBI TeJl. 3aKOH COXPAaHEHHsI MEXaHUYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHy/IM U1 HWIEaNbHOM JKUIKOCTHM Kak CIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOoWCTBA U TEXHOJOTMYECKHUE IPOLIECCHI: ABMKEHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIA TUCTOJIET, THPOCKOIL, (PUTYPHOE KaTaHUE HA KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOIITHOCTH CHJIBI.

W3MeHeHue 3Hepruu Tesa Mpu COBEpUIEHUU padOTHI.

B3anmHbIe npeBpalieHus] KWHETHYECKON W MOTEHIHAIBHOW SHEPIUi NIpH
JNEWCTBUU Ha TEJIO CUIIBI TSHYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEprUH IpU CBOOOTHOM MaJCHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuoie pabomot, nPAKMUKym.

N3mepenne uMItysbca Tena 1o TOpMO3HOMY ITyTH.

N3mepenue cuibl TATH, CKOPOCTU MOJAEIH 3JEKTPOMOOUIISI U MOLITHOCTH CUJIbI

TATU.
CpaBHGHI/Ie HU3MCHCHUWA UMITYJIbCa TCJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHusl UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUM.

N3Mepenre KNHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS MOTEHIMAIBHON SHEPTrUU NPYKUHBI C paOOTOMN CHIIBI
TPEHUSL.

Omnpenenenre pabOThl CWIBI TPEHHS TPU JIBIDKCHUM Tella MO HAKJIOHHOU
IJIOCKOCTH.

Pasznen 3. MoJjiekyasipHasi pu3uka u TepMOIUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MEOPUl.

OcCHOBHBIE TOJOXEHUSI MOJEKYIsIpHO-KUHeTH4Yeckon Teopun (MKT), ux
onbITHOE 0OocHOBanme. [{uddysus. bpoyHoBckoe aBuxeHue. XapakTep JBUKEHUS
Y B3aMMOJECWUCTBUS YACTHUI[ BeELIECTBA. MOJENM CTPOCHUs Ta30B, KUIAKOCTEU M
TBEPJIBIX TEJT U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemiectBa. [locTtositHHas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenbs uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenaeneeBa—Knamneiipona. AoOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3ompoiiecch B
UJceallbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBUXKEHHUS MOJIEKYJ HJealbHOro ra3za (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoayYeHue HaHOMaTePUAaJIoB.

emoncmpayuu.

Mopenu NBUKEHHS YaCTHIL BEILIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneopoinuk ¢ 3anuchio peaibHOro OpOyHOBCKOIO ABMXKEHUS.

Juddy3us xuaKocTen.

Mogens onbita [lITepHa.

[IputsxeHne MOJEKyJI.

Mopenu KpucTamin4ecKux peueTok.

HabGnrogenue u vicciiefoBaHuE H30MPOLECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padbomaol, RPAKMUKYM.

HccnenoBanme mporecca YCTAHOBJIEHWS TEIUIOBOIO PAaBHOBECHA IIpHU
TEMJI000MEHE MEXKITY TOPSUYEH U XOJIOAHOU BOJOM.

N3ydyeHre H30TEPMHUUECKOrO Mpolecca (PEKOMEHIOBAHO MCHOIb30BAaHUE
uudpoBoii 1adbopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3yuenne n3obapHOTo mpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunbl.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKOW CHUCTEMBbI. BHElNIHNE U BHyTpeHHUE napaMeTpsl. [Tapamerpel
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMUMH, ONTUCHIBAIOIIUX €€
COCTOSIHME Ha MHUKPOCKOITUYECKOM YpPOBHE.

HyneBoe Hauano TtepmonnHamuku. Camonpou3BOibHAsA — pellakcanus
TEPMOJUHAMHYECKOMN CHUCTEMBI K TEILUIOBOMY PaBHOBECHIO.



Mopenp wuaeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHUM:
ypaBHeHuEe MenneneeBa—Knaneipona u BbIpaXEHHE [JI1 BHYTPEHHEHW JHEPIUHU.
VYca0BUS MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTpPAIUs YacTHULl, BHICOKHE
TeMIlepaTypbl. BeipaskeHre Uisi BHyTPEHHEW SHEPIUU OJHOATOMHOI'O HUJEaJIbHOIO
rasa.

KBazucrarnueckre u HeCTaTUYECKHE IPOLECCHI.

DOnemeHTapHas paboTa B TepMOJAMHAMUKe. Beruucienue padotel o rpaduky
npouecca Ha pV-auarpamme.

Temnmonepenaua  kak  cnoco®0  M3MEHEHHMs  BHYTPEHHEW  SHEpruu
TEPMOAVMHAMMUYECKON  cucTteMbl 0e3  coBepuieHuss paborel. KonBekuus,
TEIIONPOBOIHOCTD, U3IyYEHHUE.

KomnuectBo Ttermnorel. Temno€éMKOCTh Tenma. YHAenbHas W MOJISIpHas
TEINTIOEMKOCTH BENIECTBA. YpaBHeHHE Maliepa. YaenbHas TEmioTra CropaHus
tomuBa. Pacuér kommuecTBa TEIIOTHI mpu Temionepenaye. Ilonstue o6
aauabdaTHOM ITpoIiecce.

IlepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHss sHEPTHsl. Konn4ecTBO TETOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH SHEPruu TEepMOIUHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOAMHAMHUKHY JIJIs1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AUHCTBEHHAS
aguabarta. AOGCONIOTHAs TeMIIepaTypa.

BTopo¥i 3ak0H TEPMOIMHAMUKHU 711 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepenaTh TEIyIoTy OT 0oJiee XOJIO0IHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMIIEHCAITuu
(Knay3uyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[TpuHuMIe! ecTBus TertoBbiXx MammH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJB30BAHMS TEIIOBBIX JABUrareneil. TeroBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHHYecKue yYCTPOMCTBA M TEXHOJIOIMUECKHE IPOLECCHI: XOJOIMUIIBHUK,
KOH/JMILIMOHEp, IU3EIbHBIM M KapOIOpPAaTOpHBIN JBUTaTend, napoBas TypOuHa,
IOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTHIM3ALMUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHIIM3ALUs OMOOPTraHUYECKOTO TOIIIMBA JIJIs
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHUH.

JHemoncmpayuu.

W3MeHeHune TeMiiepatypsl pH aauadaTH4ecKoM pacIupeHuH.

Bo3nymHoe orauso.

CpaBHEHHE yJIETBHBIX TEINIOEMKOCTEN BEILIECTB.

Crioco0bl U3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aguadaTHOro npouecca.



KomrbroTepHble MOI€NIH TEIIOBBIX JBUTATEIIEH.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padbomot, npaKmuKym.

N3Mepenue yaenpHO TENI0EMKOCTH.

HccnenoBanure mporiecca OCTBIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydenne B3aMMOCBSA3M HHEPTHU MEXMOJICKYJSIPHOTO B3aUMOJCHCTBUSI U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Azpezamnsie cocmosnnusa eeuecmea. Dazoswvie nepexoonl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kuneHue. Y gesbHas TeroTa
napooOpa3oBaHUsL.

HacelllieHHble W HEHaChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH U IaBJICHUS HACBHIIIIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHUS B
AKUJKOCTH.

BnaxHocTh Bo3nyxa. AOCOJIIOTHASI U OTHOCUTENbHAS BIaKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctauioB. [lmaBieHne W KpuctauMzanusa. YJIelbHas TEIIoTa IUIaBJICHUS.
CyOmumarusi.

Hedopmaru tBEporo tena. Pactsxenue u cxatue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmaruid.

TeroBoe pacuupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacupenre. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHMI YacTHIl BEIIECTBA KaK MPUIMHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEPrun B (Pa30BBIX EPEXOIax.

YpaBHeHuUe TEMI0BOTO OaiaHca.

[ToBepxHocTtHOe HaTsKeHHE. K0OA(p(GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamapasie sBinenus. JlapiieHue noa UCKPUBIEHHONW IMMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHuyeckrue yCTpPOWCTBA U  TEXHOJOTHMUECKHE TMPOLECCHl:  KHUIKUE
KPUCTaJUIbI, COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TermnoBoe pacluMpeHue.

CBoiiCTBa HACBIIICHHBIX MTAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumnsipablie siBneHus.

Mopaenan HEHbIOTOHOBCKOM JKUIKOCTH.



CriocoObI 3MEpEHUST BIAKHOCTH.

HccnenoBanye HarpeBaHus U IUIaBJICHUS KPUCTAITIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Habmronenue mansix gedopmanui.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie pabomaoi, RPAKMUKYM.

M3y4yeHune 3akOHOMEPHOCTEN UCITAPEHUS )KUIKOCTEH.

M3mepeHne yaenbHON TEIIOTHI IUIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBHIIEHHBIX ITAPOB.

N3mepenne aOCOMIOTHON BIAXHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
IIOMEILECHUU.

N3mepenne korhumnreHTa mOBEPXHOCTHOTO HATSHIKEHUS.

N3mepenue monyns FOHra.

HccnegoBanue 3aBUCHMOCTM  JepopManid  pe3MHOBOro  oOpasma  oT
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiekTpoaAuHAMMUKA.

Tema 1. dnexmpuueckoe noJe.

OnexTpu3anys Tell U €€ MNpOSBICHUA. JJIEKTpUYECKUU 3apsan. [[Ba Buna
ANEKTPUYECKUX 3apsiioB. [IpOBONHMKHM, IHAIEKTPUKA W ITOJYIPOBOJIHUKH.
DNEeMEHTAPHBIN NEKTPUUECKUN 3apsil. 3AKOH COXPaHEHMsI dJIEKTPUUECKOTO 3apsija.

Bs3aumopeiictBue  3apsgoB.  Toueunble  3apsagel. 3akoH — KyioHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA JIIEKTPUUYECKUE 3apsIbl.

Hanpsoxkénnocts  anektpudeckoro  mosid. IlpoOGueiii  3apsn.  Jlunum
HaIpPsSHKEHHOCTH 3JIEKTPUUECKOTO 10J1s1. OHOPOAHOE ANEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh 3IEKTPOCTATUYECKOrO IoJisl. PasHOCTH MOTEHUMANIOB H
HanpspkeHue. [loTeHuumanpHas »HEPrus 3apsAga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman 3nexTpocTaTuyeckoro mnosst. Csi3b HANPSXKEHHOCTHU MOJS U pa3HOCTU
MOTEHIMANIOB Il AJIEKTPOCTATUYECKOro Mojs (Kak OAHOPOJHOIO, TakK M
HEOJHOPOJHOTO).

[TpuHIMTI Cynepno3uIuK SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apsbkeHHOUM cdephl. Ilone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilonme paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOW IUIOCKOCTU. KapTuHbl JUHUN HaNpsHKEHHOCTH ATUX TMOJEH U
SKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM I0JI€. Y CJIOBUE PABHOBECHUS 3aPs/IOB.

JIMNeKTpUKu B 3JIEKTPOCTATUYECKOM  TOJIE. Jusnekrpuyeckas
POHUIIAEMOCTh BEILIECTBA.

Konpencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOPA.



[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apssKeHHOT0 KOHJIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTULIBI B OTHOPOIHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTHMUECKUE IPOLIECCHI: AIEKTPOCKOI,
ANIIEKTPOMETP, DJEKTPOCTATUYECKass 3alluTa, 3a3eMJICHHE 3JIEKTpOonpHOOpOB,
KOHJIeHCcaTophl, TeHepaTtop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOMCTBO U IPUHLINI ACHCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX APUKOB.

DIEKTPUYECKOE MOJIE ABYX 3apSKEHHBIX TIACTHH.

Mogens anekTpoctatuueckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DnekTpocTaTudecKas 3aliuTa.

Y CTpOUCTBO U IENCTBUE KOHJIEHCATOPA IOCTOSIHHOU U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOLIAau
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3MeKTPUYECKOT0 MOJIs 3apsSKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit 3xcnepumenm, nadopamopnuoie pabomaoi, RPAKMUKYM.

OueHka cui B3aMMOJEHCTBUS 3aPSKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUN 3apsXKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
U3JIyUYCHUS CBETOAMOMA.

N3ydeHne npoTeKkaHus TOKA B LIENH, COAEPKAILECH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIMAJIOB (HampsHKEHMST ) npu
MIOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmosanHbLL INEKMPUYECKUTL MOK.

Cuia Toka. IToCTOSTHHBIN TOK.

VYcioBusi CyniecTBOBaHUSI MOCTOSSHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hanpsokenue U n O/1C é&.

3akon OMa Jy1s yyacTka 1enu.

DJIEKTPUYECKOE COPOTUBJIEHUE. 3aBUCUMOCTb COMTPOTUBIIEHUSI OJTHOPOIHOTO
MPOBOAHUKA OT €ro JJMHbI U IUIOLIAAX TMOMEPEYHOr0 CEUYEHUs. Y IeIbHOE
COITPOTHUBJIEHUE BELIECTBA.

[TocnenoBaTenpbHOE, NApPAIIIENBHOE, CMEIIAHHOE COCIMHEHNUE MMPOBOIHUKOB.
Pacuér pazBeTBiaEHHBIX dnekTpudeckux 1emnei. [Ipasmna Kupxroda.

PaboTta 3JIEKTPUYECKOTO TOKA. 3akoH Jxoyns—Jlenua.



MOIIHOCTE 3JIEKTPUYECKOrO0 TOKAa. TelutoBas MOIIHOCTb, BhIIEIsAEMas Ha
pe3ucTope.

3/1C 1 BHyTpEeHHEE CONIPOTUBIIEHNE UCTOYHUKA TOKA. 3aKOH OMa IS IIOJIHOM
(3aMKHYTOH) dJeKTpUYecKOl wenu. MOIIHOCTh HcTOYHMKa ToKa. KopoTkoe
3aMBIKAHHE.

KoHzeHcaTop B ienu OCTOSIHHOTO TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUIECKON SJHEPTUH.

Jemoncmpayuu.

M3mepenne Cribl TOKA U HAIIPSHKCHMSL.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSDKEHUS UL PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS U CBETOAUO/A.

3aBUCUMOCTb COIIPOTHBIICHUS LUUIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUTOLIAM MTONIEPEYHOIO CEYEHUS U MaTepHaIa.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMTPOTUBIICHUS IPU TOCTOSTHHOM
HaIpsHKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0sI coeTuHeHNs] ICTOYHUKOB Toka, JJ]C Oarapei.

HccenenoBanue pa3HOCTH MOTEHIMAIIOB MEXK Ty ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomoi, nPAKMuUKym.

HccnenoBanrie CMEIIAHHOTO COEIUHEHUS PE3UCTOPOB.

M3mepeHne y1eapHOro CONPOTUBIIEHNS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CWJIBI TOKa OT HAMpsDKEHUS JUIS  JIAMITBI
HaKaJMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIIEHUSI UCTOYHUKA TOKA.

Nccnenoanue 3aBucuMoctd DJIC rajibBaHUYECKOTO 3JEMEHTAa OT BPEMEHHU
IPY KOPOTKOM 3aMbBIKAHHH.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXKTY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIBI TOKA B LIEIIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOM MOIHOCTH MCTOYHHKA TOKA OT CHJIBI

TOKaA.
Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuueckass MPOBOAMMOCTh  PA3NUYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb CONPOTUBJICHUS METAIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

OnexTpudecKkuid TOK B BakyyMe. CBOKCTBA 3JI€KTPOHHBIX ITyYKOB.



[ToynpoBOTHUKH. CoOcTBeHHass M MOpUMECHass  IPOBOJUMOCTh
OJIynIpoBOAHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DNEeKTpUYECKUd TOK B DJIEKTPOIMTAX. DJIEKTPOJIMTHYECKAs JUCCOLMALMS.
OnekTponui. 3akoHbl Dapajes AJisd AICKTPOIIU3a.

OnexkTpuyeckuid TOK B Tazax. CaMOCTOSITENIbHBIH UM HECAMOCTOSITEIbHBIN
paspsa. PaznuyHbie TUITBI cCaMOCTOSATEIRHOTO pa3psiaa. Momnnus. [Tnazma.

Texnuueckue yCTpoilCTBa M MPAKTHUUECKOE IMPUMEHEHHUE: Tra3opaspsiHble
JAMIIbI, JJIEKTPOHHO-JIy4eBasi TpyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: O,
TpaH3uCcTOp, (HOTOANO/, CBETOUO, TAIbBAaHUKA, pa)UHUPOBAHUE ME/IH, BBITUIABKA
ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHUSL.

Hemoncmpayuu.

3aBUCUMOCTB COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl 35ekTponusa Papazes.

W ckpoBoii pa3psn ¥ IpOBOJUMOCTb BO3/1yXa.

CpaBHeHUE TPOBOAMMOCTH METAIIIOB U MOTYIIPOBOIHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padbomoi, nPAKMUKYM.

Habmroienue snexrponusa.

N3mepeHue 3apsjia 0THOBAJIEHTHOTO HOHA.

HccnegoBanne  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TeMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU THOJIA.

Du3uYeCKUil NPAKTHKYM.

Cnoco0bI u3MepeHust (PU3NUEeCKUX BEJIMUUH C UCIIOIb30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AGCOJIIOTHBIE U OTHOCUTEJIBHBIEC TTOTPEITHOCTU U3MEPECHUN (DU3UYECKUX BEITHUMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, MCCICAOBAHUN  3aBUCUMOCTEUN
(u3MUecKMX BEIMYMH, NPOBEpPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
OMMUCAaHHBIX B  TEMAaTHYECKUX  paslenax «YUCHHYECKUM  OIKCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca pusukn yriyonéanoro yposas B 10 kitacce ocyrecTBiaseTcs
C Y4€TOM coJepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesxcnpeomemmusie nonamus, cA3aHHblE C U3YYEHUEM MEM 0008 HAYUHO20
NO3HAHUA: SIBICHWE, HAYYHBIM (PakT, THMOTe3a, (u3NUecKas BEIMYMHA, 3aKOH,



TeOopusi, HaONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJIENb, HU3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, N3MEPHUTEIIbHBIE TPHOOPHI, ITUBpoBast TadbopaTopusi.

Mamemamuka: pelieHUE CUCTEMbl YypaBHeHUMU. JluHelHas QyHKIMS,
napabosna, runepoosna, ux rpaduku U cBOCTBA. TpUroHOMETpUYECKHE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 MX NpOEKINHU HA OCA KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonozusa: Mexanndeckoe ABWKEHUE B KUBOW TpUpoje, auddy3us, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKAIOUIEH Cpeibl,
yTHInM3aluss OHMOOPraHMYEeCKOro TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKCHUE U KANWIUISIPHBIE SIBICHUS B IPUPOJE,
3JIEKTPUYECKUE SIBJICHUS B )KMBOMW MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, IOJy4eHHE HAHOMATEPUaJiOB, TEIUJIOBbIE CBOMCTBA
TBEPABIX TEJI, )KUAKOCTEN U ra3o0B, KUJKUE KPUCTAILIBI, HIEKTPUYECKUE CBOMCTBA
METAJUIOB,  JJIEKTPOJUTHYECKAss  JIUCCOLMALIMS, TajbBaHUKA, DJICKTPOHHAs
MHKPOCKOIIHS.

TI'eocpagpua: BnaxxHOCTb BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE JIBIKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET CYXOrO M JKMAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLUU
(KpoHILITEHH, peméTyarble KOHCTPYKIIUU), MCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHHKHA B TEXHUKE (TUPOCKOIN, BOJOMET W APYTrHUE), JIBUTATE]Ib BHYTPEHHETO
cropanusi, mapopasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTUH
IIOJy4Y€HUsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
ra3opa3psAHbIC JTaMIIbl, TOJIYITPOBOIHUKOBBIE TPHUOOPHI, TaIbBAHHKA.

11 KJIACC

Paznen 4. DiekTpoaAuHAMMKA.

Tema 4. Maznummnoe noe.

B3auMogelicTBUE TIOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM HHAYKUMM. [IpuHomn cyneprno3unuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKLIHH.

MarHutHoe 1oJsie MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHMKA, KaTYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia AMmnepa, e€ HarpaBJIeHUE U MOJTYJIb.

Cuna Jlopenua, €€ HanpaBjI€HUE U MOJYJb. JIBUYKEHHE 3apSyKEHHON YaCTHUIbI
B OJHOPOJHOM MarHuTHOM Iojie. PaboTa cunsl Jloperia.

MarautHoe mone B BeuiectBe. DeppoOMarHeTUKH, Mapa- M JUAMarHETUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTMYECKHUE IIPOLCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHMTOB, 3JIEKTPOMATrHUTOB, TE€CTEP-MYJIbTUMETD,
ANEKTPOABUTATENH SIKOOU, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptnna  nuHWMA  WMHOYKOMA ~ MAarHUTHOTO — MOJISL  MOJIOCOBOTO M
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTtuna mMHUI MarHuTHOM MHAYKIWH TOJIS JNIMHHOTO MPSAMOT0 NPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KATYIIIKHA C TOKOM.

B3anmoseilicTBue AByX TPOBOJAHUKOB C TOKOM.

Cuiia Ammnepa.

JeicTBre cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue NBHKEHHUS ITy4Ka 3JIEKTPOHOB B MArHUTHOM T10JIE.

[TpunIMI JICUCTBUSA AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUuTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit akcnepumenm, nabopamopnuie padomal, npaKmuKym.

HccnenoBanrie MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue qeHCTBUS TOCTOSIHHOTO MAarHUTa Ha paMKy € TOKOM.

N3mepenne cuitbl Amriepa.

M3ydeHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHIIBI TOKA.

Onpenenenne MarHMTHOM MHAYKIIMHA HA OCHOBE N3MEPEHHMS CUIIBI AMITEpa.

Tema 5. Inexkmpomaznumnasn uHOyKuusi.

SIBieHME 3NEKTPOMArHUTHOM MHAYKIUU. [loTOK BEkTOpa MarHWTHOU
uaaykiuu. OJIC uHAYKUMH. 3aKOH HJIEKTPOMAarHUTHOM HHAyKuuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC uMHAYKIMH B NPOBOJHUKE, NBWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTHM B ILIEMH ITOCTOSSHHOTO TOKA.
Asnenne camonHaykiuu. 3/1C caMOMHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHHuecKre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: WHIYKIHOHHAs
neyb, COJICHOU, 3alUTa OT ANEKTPU3aLMHU TeJl MPU JIBHIKEHUH B MATHUTHOM I10J1€
3emuIH.

JHemoncmpayuu.

Hab6nronenue siBiieHUs 2JIEKTPOMAarHUTHOM WHTYKITHH.

UccnenoBanue 3aBucumoctd JJIC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.



IIpaBuino JleHna.

[TameHre MarauTa B aJlOMUHHUEBOM (MeIHOMN) TpyOe.

SIBneHue caMOMHIYKIIMH.

Uccnenoanue 3aBucuMoctd DJIC caMOMHIYKIMH OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padbomaol, RPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenne HHIYKIUHA BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHTYKIIUH.

COopka MozeNH 3EKTPOMAarHUTHOTO TeHEpaTopa.

Paznen 5. KotedOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cuctema. CBOOOIHBIE KOI€OaHUS.

["apmonnueckue koneOanus. KuHemaTuueckoe M JMHAMUYECKOE OIMUCAHHE.
DHepreTU4eckoe ONnucaHue (3aKOH COXPAHEHUs MEXaHUYECKOM sHepruu). BreiBojg
JUHAMUYECKOTO ONMUCAHUsl TaApPMOHUYECKUX KOJIEOAHUN U3 UX DHEPreTUYECKOro U
KHHEMaTH4YE€CKOTO ONKUCAHHUS.

Amimuutyaa u Qasza konedbanuid. CBsA3b aMIUIMTYAbl KOJIEOAHUH HCXOAHOMN
BEJIMUMHBI C aMIUIUTYAaMU KOJIeOaHUMN €€ CKOPOCTU U YCKOPEHHMSL.

Ilepuon u uactora koneOanuid. Ilepumon Manbix CBOOOJHBIX KoJieOaHUI
MaTeMaTU4ecKoro MaatHuka. llepuos cBOOOAHBIX KOJIEOAHUN NPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux Koiedanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJA PE30HAHCHOM KPUBOM.
ABTOKOJIEOaHUS.

TexHHYecKue yCTpOMCTBA U TEXHOJIOIMYECKUE MTPOLIECCHl: METPOHOM, Yachl,
Kauelu, My3bIKaJdbHble HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3amnuch KoJIe0aTeILHOIO ABIKEHU.

Ha6nronenue He3aBUCUMOCTH MEPUO/Ia MaJIbIX KOJIEOaHUM rpy3a HA HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaromux KojieOaHUH 1 3aBUCUMOCTH IEpHO/1a CBOOOTHBIX
KOJI€O0aHHUM OT COMPOTUBIICHHUS.

UccnenoBanue koneOaHUil TIpy3a Ha MACCUBHOW TMpPYKUHE C IEIbIO
(opMupoBaHus peICTaBICHU 00 UeabHON MOAENN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUH MTPH KOJIEOAHUSIX IPy3a Ha IPYKUHE.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUIM.

Hab6mronenne pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.



N3mepenue mnepuoaa CBOOOIHBIX KOJEOAHUM HUTSAHOTO M TIPYKHUHHOTO
MasITHUKOB.

N3yyenue 3akOHOB ABUKEHUS Tella B X0/ KOJIeOaHUI Ha YIIPYTrOM T0JIBECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYABI 3aTyXaIOMINX KOJICOaHUH.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. Dnekmpomaznummnsle Ko1edaAHUA.

Koneb6arenbupiii  kOHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJI€OAaHUS B
ujcalbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsjia KOHJEHCATopa ¢ aMIUTUTY/I0M CUIIbI TOKa B KOJIeOAaTEeTbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUU B HJI€aJIbHOM KOJIEOaTEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYyX1€eHHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepeMeHHBII TOK. MOIIHOCTH IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE H
JNEUCTBYIOIIEE 3HAUYCHHE CHJIBI TOKAa W HANpsSOHKEHUs] MpU pa3iuyHou dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHuHycOMJQIBHBIA NEPEMEHHBIA TOK. Pe3ucTop, KOHJEHcaTop M KaTyllKa
MHIYKTUBHOCTU B LE€NU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onanc HanpskeHUN.

WneansHblii  Tpancopmatop. IlpomsBonacTBo, mnepegadya W NOTpeOsICHHE
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM TMpPU MPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
MCII0JIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckrue yCcTpoilcTBa M TEXHOJOTUYECKHE MPOLECCHI: JIEKTPUUYECKHIMA
3BOHOK, F€HEPaTOp NEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Hemoncmpayuu.

CB0OOHBIE 2TIEKTPOMArHUTHBIE KOJICOAHHUS.

3aBUCUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

["eneparop He3aTyXarONIUX JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopenb 31eKTpPOMAarHuTHOTO TeHepaTopa.

BbIHyXI€HHbIE CHHYCOUIAJIbHBIE KOJIEOaHus.

Pe3ucTop, karymika MHIYKTUBHOCTH M KOHJAEHCATOP B LEMU MEPEMEHHOIO
TOKA.

Pe3onanc mpu moCHeAOBATEIbHOM COEAMHEHMM PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH U KOHAEHCATOPA.

Y CTpoicTBO U MPUHITUIT AeUCTBUS TpaHchopmaTopa.



Moaenb TMHAN 3JEKTPOIIEpEIayuu.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomal, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnegoBanue MepeMEHHOTO TOKAa Yepe3 IMOCIEI0BATENbHO COCAMHEHHBIE
KOHJICHCATOP, KaTylIKy U PE3UCTOP.

HabmoieHue a1eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanrie paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAZHUMHbBLE 0JIHbL.

MexaHnueckrue BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus. llomepeunbie u
MPOJIOJIbHBIE BOJHBL. lleproa, CKOpOCTh pacnpoCTpaHEHHWs W JUJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPa)KCHHE, MpEIOMIICHHE, MHTEePPEpEeHLUs U
T paKIus.

3Byk. CkopocThb 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CJIIOBHSI U3IyUYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anMHas opreHTanusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoicTBa  DJNIEKTPOMArHWTHBIX ~ BOJH:  OTpPaXEHUE,  MNPEIOMIICHHUE,
noJisipu3anus, HTepdepeHuns u qudpaxims.

[IIkana 3J€KTPOMarHUTHBIX BOJIH. [I[pMeHEHNE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paANOCBS3U U TENEBUACHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBa M MNPAKTUUECKOE NPUMEHEHUE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, pajiap, pauonpuEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacIpOCTPaAHEHHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

Habmoienue oTpakeHus U NpeoMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6mronenue unrepdepenimu u udpakiind MEXaHMYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

HaGumonenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYIOH H
4acTOTOM KOJeOaHUI.

HccnenoBaHue CBOMCTB 3J1€KTPOMArHATHBIX BOJIH: OTPaXKEHUE, IPEJTOMIICHHE,
noJispu3anys, 1udpakius, THTepPepeHIns.

Oo6napyxeHue nHPPaKpacHOTo U yIbTPa()UOIETOBOTO U3TYyUCHHI.

Yuenuueckuii axcnepumenm, nabopamopnuie padomot, npaKmuKym.



N3ydeHne nmapaMmeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacrpocTpaHEeHUsl 3ByKOBBIX BOJIH B 3AMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE paclpOCTPaHEHNUE CBETA B OJHOPOIHOM cpexe. Jlyu csera.
To4deuHbIli HICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoenne n3o0pakeHuil B
1ockoM 3epkaiie. Cpepuueckue 3epkana.

[Ipenomenue cBeTa. 3aKOHBI IPEIOMIICHUSI CBETAa. AOCOIIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN IT0Ka3aTeNnb IpesioMiIeHUs. [I0CTOSHCTBO 4acTOTEI
CBETA ¥ COOTHOLIEHHUE JUIMH BOJIH IIPU MIEPEX0/I€ MOHOXPOMATHYECKOTO CBETA YEPE3
IPaHUILly pas3zena IByX ONTUYECKUX CPENl.

Xox nyueit B mpusme. Jucnepcusi cBera. ClloKHBIA COCTaB OEJIOro CBETa.
[Ber.

[lonHoe BHyTpeHHEE OTpakeHue. [IpenenpHbIi yroyl MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Cobuparolue 1 paccenBaromiye JMH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSIHUE
Y ONTHYECKasl CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (POKYCHOT'O PACCTOSIHUSI TOHKOU
chepuueckoil JMH3BI OT €€ TEeOMETPUHM U OTHOCUTENIBHOIO IOKa3aTess
IIPEJIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JINH30M.

Xoxa myva, NMPOMIEANIErO JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TIJIaBHOU
ontuueckoi ocu. Iloctpoenne wu300pakeHUH TOYKM W OTpe3Ka MpsMOl B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemiaromas cnocodHocTs. ['11a3 kak onTuyeckast
cucrema.

[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKOM ONITHUKH.

BonnoBass ontuka. WuTepdepenuusi cera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOmOIEHWS MAaKCUMMYMOB W MHUHHUMYMOB B HMHTEP(PEPEHLIMOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHHUKOB. [IpuMepnl KIlacCHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsgpuszanus csera.

TexHuuecknue YCTpOWCTBA M TEXHOJOTMYECKUE IPOLIECCHI: OYKH, JyIa,
nepuckomn, (oroanmnapar, MUKPOCKON, MPOEKUMOHHBIN ammapar, MpOCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanue npeaomMieHus CBETA.

HaOmnroienue noaHoro BHyTpeHHEro oTpaxkeHust. Moiesib CBeToBOA.

UccnenoBanne xoAa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMapalieNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB H300paKeHUI B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

HaGmronenne nnrepdepeHIu CBeTa.

HaOmronenne 1BETOB TOHKUX IUIEHOK.

HaOmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON PEIIETKH.

Hab6nronenue qudpakiinoHHOTO CITEKTPA.

HabGmronenue nucnepcuu ceera.

Hab6ronenue nossipusaiiu cBeTa.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUCHUSI MEXaHUUECKUX HANPSHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepeHune nokazaress npesioMJIEHUs CTEKJIa.

Uccnenoanne 3aBUCUMOCTH (POKYCHOT'O pPacCTOSIHUS OT BemlecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONIUX JIUH3.

[Tonydyenue nzo0paxeHus: B CUCTEME U3 MIOCKOTO 3epKaJia ¥ JINH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIii CBETA.

N3yuenue nossipusaiuu cBeTa, OTPaXKEHHOTO OT TOBEPXHOCTH TUAJIEKTPUKA.

N3yyenue nHTEpPEpEeHIINH JIA3ePHOTO U3ITyUYCHUS HA IBYX IIETSIX.

HaOGmronenue qucnepcun.

HaOmronenue u ucciaegoBanve AMGPaKkIMOHHOTO CIEKTpa.

N3mepeHne quHbl CBETOBOW BOJIHBI.

[Tomy4yenue criekTpa U3Iy4EHUs] CBETOAMOMAA MPU MOMOIIM AUGPAKIIUOHHOM
PELIETKH.

Pa3znen 6. OCHOBBI ClIEIIHAJILHOM TEOPUU OTHOCUTEIbHOCTH.

['panu1bl MPUMEHMMOCTH KJIACCUYECKOW MexaHUKU. [locTynaTel ciennaibHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpaszoBanusi  JlopeHa.
VYcnoBue mnpuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUe
BPEMEHH U COKpAICHUE JTUHBI.

DHEPrust ¥ UMITYJIbC PEISITUBUCTCKON YACTHIIBI.

CBsi3b Macchl C SHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YACTHUIIBI. DHEPrus
MTOKOSI.



TexHuueckue ycTpoiicTBA M TEXHOJOTMYECKHE MPOLECChl: CIyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4yeHNYeCKUH SKCTIEPUMEHT, JTa00paTOpPHBIC pa0OTHI, TPAKTHKYM.

OnpezeneHre UMIyJIbCa W HSHEPTUM  PEIATUBUCTCKUX  4acTull (IO
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen /. KBantoBas ¢gusuka.

Tema 1. KopnycKyaapHo-601H080U 0yaausM.

PaBHOBeCcHOE TEMIOBOE U3IyueHHE (M3JIydeHUE aOCOJIOTHO YEPHOTO TeEla).
3akoH cMmemenust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHS ¥ UMITYIIBC (POTOHA.

dororpdext. OmbrTel A. I'. CroneroBa. 3akonbsl poToddpdekra. YpaBHEHHE
OitamreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBera (B YacTHOCTH, [IaBJICHHE CBeTa Ha aOCOIIOTHO
MOIJIOMIAIONIYI0 U aOCOJIIOTHO OTpakarollylo MNoBepxHOCTh). Ombithl [I. H.
JleOenena.

BonnoBele cBoricTBa yactull. Bonnsl ne bpois. [Invaa BosiHbl Ae bpouns u
pasMepbl 00JAcTH JIOKaIM3allMu JBIDKyIIecs dvactuibl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepenuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEM
I'eitzenOepra.

TexHu4Yeckre yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETD,
dboTosnemMenT, GOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOHO/I.

Hemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanne 3akoHOB BHeIHEro GpoTodddekra.

UccnenoBanue  3aBUCUMOCTH  COMNPOTHUBIIEHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauos.

Conneunas 6arapes.

Yuenuueckuit 3xcnepumenm, nadopamopnuie pabomaol, RPAKMUKYM.

UccnenoBanue poTopesucTopa.

N3mepenune nmocrossaaou [lmanka Ha ocHOBe nccienoBanus hororddekra.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA Y€pe3 CBETOIUO/] OT HAIPSIKCHMUS.

Tema 2. @usuka amoma.

OnbITHl O UCCIEAOBAaHUIO CTpOoeHUs artoma. [lnmanerapHas Mojenb aroMa
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u nornoimieHue GOTOHOB MpH MEPEXOIe aTOMa C
OJIHOTO YPOBHSI DHEPTUHU HA JIPYTOMH.



Buapl criektpoB. CieKTp ypOBHEN S3HEPTUH aTOMA BOJOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckre ycCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

Habmrogenue TMHeYaThIX CIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUMKA HOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHS.

Yuenuueckuit 3xcnepumenm, nadopamopnusie padbomaot, RPAKMUKYM.

HaOmronenue muHeiyaToro CekTpa.

HccnenoBanue crnekrpa pa3peKeHHOr0 aTOMAapHOr0 BOAOPOJa U U3MEpPEHUE
noctossHHOM Pun6epra.

Tema 3. Du3zuka amomnozo A0pa u I1emMeHmMapHviX Yacmuy.

Hyxknonnas monens siapa [eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe
yucio sapa. U3oromsl.

PannoaktuBHOCTh. Aunbda-pacmnaa. IJIEKTPOHHBIA M TMO3UTPOHHBIA OeTta-
pacnaz. I'amma-usiyyeHue.

3aKOH paJMOAKTUBHOrO pacnaaa. PaavoakTUBHBIE H30TONBI B IPUPOJIE.
CBoiiCTBA MOHM3UPYIOLIETO0 HU3ITy4YeHUs. BiMsHUE pagMOaKTHBHOCTH Ha YKUBbIC
opranu3mbl. EctecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macco sapa.

Snepubie peakiuu. [lenenne u cuntes siaep. SAnepusie peaktopsl. [Ipodiemsl
YIIPaBJISIEMOr0 TEPMOSIAEPHOIO CHUHTE3a. ODKOJOTHYECKUE AaCHEKThl pPa3BUTHUS
SIEPHOU YHEPIETUKMU.

Metonbl perucTpanuy U UCCIEA0BAHUS 3JIEMEHTAPHBIX YACTHLI.

OyHAAMEHTAJIbHBIE  B3aUMOJCUCTBUS. bapyoHBI, ME30HBI U JICITOHBL.
IIpencraBnenne o CranmaptHor Mmoaenu. KBapk-ritoOHHAss MOJIENb aIPOHOB.

O®usuka 3a npegenamu CtaHmapTHOW Mojenu. TéMHas martepuss U TEMHaA
SHEPrusl.

EnuncTBO (hr3nyeckoil KapTUHBI MUpA.

TexHudeckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
BuiibcoHa, sinepHbIil peakTop, TEpMOsIEpHBIA peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit 3xkcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

HccnenoBanrie TpeKoB 4acTUIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paiioakKTUBHOTO (POHA C UCTIOIB30BAHUEM JJO3UMETPA.

N3yueHne noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. Di1eMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTanbl pa3BUTUSL aCTpoHOMUU. [IpukinagHOe U MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3WUKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKHNX 00BEKTOB.

Metoapl acCTpOHOMHUYECKUX HcclieoBaHui. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAAHUOTEIIECKOIIbI, BHEATMOC(EepHast aCTPOHOMMUS.

Bupa 3Bé3nanoro neba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BHIUMOE
JIBIDKECHUE.

ConneuyHas cucteMa.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [lnarpaMma «CreKTpaabHbIA KIacc —
CBETUMOCTB». 3BE3MbI TJIABHOM IIOCJIEIOBATCILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOM IOCJEA0BATEIBLHOCTU. BHYTpeHHEE CTpoeHHE
3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUM U 3BoJonuu CoyHIa U
3BE31. DTambl >KU3HU 3BE3.

Mueunsiii Ilyte — Hama ['amaktuka. [lonmoxenne m aBmwxkenue CoyHUA B
l'anaktuke. Tunel ranakTuk. PaguoranakTuku U KBazapbl. YEpHBIE ABIPHI B sSApax
rajlaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa606ma. Pazberanve rajakTuk.
Teopus bosibiioro B3pbiBa. PEIMKTOBOE H3TydYEHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habnronenust 3BE€31HOr0 Heba HEBOOPYKEHHBIM TJ1a30M C HMCMHOJb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl ONPEACIICHUS MOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3Ausi CeBEpHOTO MOJyIIapus U SIPKUE
3BE3/IBI.

HaOntonenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUH.

Pu3n4ecKuil MPaAKTUKYM.

Cnoco0bI u3MepeHust PU3NUECKUX BEJIMUYHUH C UCIIOIb30BaHUEM aHAJIOTOBBIX U
IM(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCHTENIBHBIC IMOTPEITHOCTH M3MEPCHHUN (PU3HYECCKUX BEIIMUHH.
O1nieHKa TpaHull MOTPEUTHOCTEM.

[IpoBenenne KOCBEHHBIX M3MEPEHHUM, MCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3MUecKMX BEJIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTHYECKHWX  pazaenax «YUYEHUYECKHUH  DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

Oo6o0maromee NMOBTOPEHME.



OO0o00uIeHNE U cUCTEMATU3ALMS COJIEpKaHUs pa3lenoB Kypca «MexaHHuKay,
«MonekynspHas pu3MKa 1 TEPMOAMHAMUKAY, « DJIEKTpoAUHaMUKay, «Konebanus u
BOJIHB», «OCHOBBI CHEIUAIBHOW TEOPHUM OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «dMeMEHTHl aCTPOHOMUU U aCTPOPHUIUKIY.

Ponp ¢usmkn wW acTpOHOMHUHM B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHYECKON cpepax AesITeIbHOCTH YeJIOBEKA, POJIb K MECTO (PU3UKH U
aCTPOHOMHMHM B COBPEMEHHOM HAy4YHOW KapTHHE MHpA, 3HAYCHHUE OIMCATEIbHOM,
CHUCTEMAaTU3UPYIONICH,  OOBSCHUTCIHPHOM W  MPOTHOCTHYECKOM  (PyHKIIMIA
duznyeckoit Teopun, poib HU3NUECKON Teopruu B (POPMHUPOBAHUH TPEICTABICHUN
0 (QU3MYECKON KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE.

MesknpeaMeTHble CBSI3H.

N3yuenue kypca pusuku yriayoaéHHoro ypoBHs B 11 knacce ocyiiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemnvie NOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHbIH (akT, runoresa, (pusnyeckas BEIUUYHMHA, 3aKOH,
TEOpHUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJIECIHPOBAHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IU(poBas 1abopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHM. TpHUrOHOMETPUYECKUE
(YyHKUMU: CUHYC, KOCHHYC, TAHI€HC, KOTAH[€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPJAUHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX GyHKUUNA. [Ipu3Haku MOAOOMS TPEYyroJbLHUKOB,
OmpeIesICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEéMa Tell.

buonocua: >nektpuueckue SBIECHUA B JKUBOW MNpUpOJE, KoJieOaTelnbHbIC
JIBUWKEHUS B JKUBOW MPHUPOJE, HKOJIOTMYECKHE PHUCKA TMPU MPOU3BOJICTBE
ANEKTPOSHEPIUH,  DJIEKTPOMAarHUTHOE  3arps3HEHUE  OKPYXKAIOUIEH  cpelbl,
yJIBTPa3BYKOBasl JIMarHOCTHMKAa B MEIULMHE, OINTUYECKHE SBJICHUS B IKUBOMU
IpUPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKAs CTPYKTYpa TBEPABIX
T€J, MEXaHU3MbI 00pPa30BaHUs KPUCTANIMYECKON PEIETKH, CIEKTPAIbHBIA aHAIN3.

I'eocpagpua: ™arHuTHBIE TONIOCA 3€MJIM, 3QJIEKW MACHUTHBIX  DPYA,
doTOoCHEMKA 36MHOM TOBEPXHOCTH, cercMorpad.

Texnonocua: TpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoaBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS Ieyb,
JUHUU DJIEKTpoNepeiay, 3JIEKTPOABUraTelb, pajaap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yiabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBbIE
NPUEMHUKH, SIEpHAs SHEPreTHKa W JKOJOIMYECKHE AaCIEKThl €€ pa3BUTHS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJHETO OBILEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHS YyuyeOHOro mpeaMera «Du3nka»
JOJKHBI OTpakaTh TOTOBHOCTH M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIUENH JHMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX  yOEXKJCHHUN, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM LIEHHOCTSM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITAa U OMbITA JCSITEIIBHOCTU B MPOIECCE peaTn3allid OCHOBHBIX HaIpaBlICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPakKIAHCKOI0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH IPAKAAHCKON MOZULIUN 00YUAIOIIETOCS KAK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOILEYEIOBEUECKMX TI'yMaHUCTHUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX IPaKTAHCKOTO
oOlIecTBa, Yy4YacTBOBaThb B CaMOYIpPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3allNy;

e yMEHME B3aUMOJCHCTBOBAaTH C  COLUMAJIbHBIMM  HMHCTUTYyTaMHU B
COOTBETCTBHUHM C UX (PYHKLUHSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K T'YMaHUTapPHOU U BOJOHTEPCKOU JAESATEIBHOCTH.

NMATPHOTHYECKOT0 BOCIIMTAHHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU HUJIECHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K IOCYJapCTBEHHBIM CHUMBOJAaM, JOCTHKECHHSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

e c(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUYECKOIO MTOBEICHNUS;

e CIOCOOHOCTH OLEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B I€ATEIBHOCTH YYEHOTO;

e OCO3HaHHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYUBOIO OYAYILETO.

3CTETHYECKOr0 BOCIIUTAHUS:

e DJ3CTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKeE.

TPYA0BOI0 BOCIIUTAHMSA:



MHTEPEC K Pa3nUyHbIM chepam NpoPecCUOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOp Oymymiedt mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIAHBI;

TOTOBHOCTB U CITIOCOOHOCTB K 00pa30BaHMIO M CaMO00Opa30BaHuUIO B 00J1aCcTH
(U3MKYN Ha MIPOTSKEHUH BCEU KU3HU.

IKOJIOIHIE€CKOTI0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh IKOJOTMUECKOU KYJIbTYPhl, OCO3HAHHUE TI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IUIAaHUPOBAHKUE U OCYILECTBIICHUE JCHCTBUN B OKpY’KalollIeW cpene Ha
OCHOBE 3HAHUS [eJIeH YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
pacuIMpeHre OmbITa JEATEIBHOCTH AKOJOTHYECKON HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'0O MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAay4dyHOM JEATEIbHOCTH, F'OTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIe 1eiCTBUS
Ba3oBble Jjornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh W aKTyaJU3UpoOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LEIHU JIEITEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTUKEHHS;

BBIABJISITh 3aKOHOMEPHOCTM M IPOTUBOPEYUS B PacCMaTpUBAaEMbIX
bu3YeCcKuX SIBICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAM3a UMEIOIITXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJMHUPOBATh W  BBIIOJHATH pabOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBarejabCcKue 1eCTBUSA:

BJIAJETh HAYYHON TEPMUHOJIOTUEN, KIIFOUEBBIMU ITOHATUAMH U METOAAMU
(bu3nYecKoil HayKH;



e BIAJAECTh  HABBIKAMU  Y4eOHO-MCCIENOBATEIbCKOM M  MNPOEKTHOU
JESITEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHus 3a1a4  (HU3HUeCcKOro
CoJIep>KaHusl, MIPUMEHEHHIO PA3JIMYHbIX METOJ0B MO3HAHUS;

e BJIAJICTh BUJAMHU JEATEIBHOCTH IO IIOJYYCHHIO HOBOIO 3HAaHUS, €ro
MHTEPIIPETALNHU, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHbBIX Y4eOHBIX
CUTyallusiX, B TOM YHUCJIE MPHU CO3AAHUU Y4EOHBIX MPOEKTOB B 00IacTH
buznkuy;

e BBIBJLITh IIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UpPOBATh 3ajady,
BBIJIBUIaTh TUIOTE3y €€ peleHus, HaxXxOAWTh apryMEHThl UL
JIOKA3aTelIbCcTBAa CBOMX YTBEPXKICHMM, 3a7aBaTh IapaMEeTpbl U KPUTEPUHU
pelieHus;

e AHANM3HPOBATH IMIOJYYEHHBIE B XOJE pEIIECHUs 3aJaud Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBHSIX;

e CTaBUTh U (GOPMYJIHPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYECHHUH (PU3UKH;

e JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

e yMEThb MEPEHOCHTh 3HaHUSA MO0 (QU3MKE B NPAKTHUUECKYIO 001acTh
KU3HEJEATEIbHOCTH;

e YMETb MHTETPUPOBATH 3HAHMS U3 PA3HBIX YUEOHBIX MPEAMETOB;

e BBIJBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTMHAIBHBIE ITOAXO0AbI U PELLICHNUS;

e CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE AJIbTEPHATUBHBIC PELLICHUS.

Pabora ¢ undopmanmeii:

e BJIQJICTh HABBIKAMU MOJY4YEHUS MH(POpMALUU PU3UYECKOTO COIEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CUCTEMAaTU3alMI0 M UHTEPIpPETalri0 MHPOPMALUN Pa3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLEHUBATH JIOCTOBEPHOCTh HHPOPMAIIUH;

e HCIMOJb30BATh CPENCTBA HWH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B  PEIICHUWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 33Ja4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, MPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpk AHUS B Pa3IUYHBIX (opMaTax C
y4€TOM Ha3zHaueHus HUHGOpMAIMM U LEJNEeBOM ayAuTOpPUH, BBIOUpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KomMMmyHukaTuBHBIE YHUBeEpCaJIbHbIE yueOHbIe ACHCTBUSA:



OCYILECTBIATh OOLIEHHME Ha Yypokax (U3MKM W BO BHEYPOUHOU
NEATEIbHOCTH;

pacrno3HaBaThb HPEINOCBUIKM KOH(MJIUKTHBIX CHUTyallMd MW CMAr4arthb
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUS C MCHOJb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U HHIAVMBHUYaJIbHON
paboTHI;

BbIOMpaTh TEMATHUKYy M METO/bI COBMECTHBIX AEHCTBHH C yu€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEJIM COBMECTHOM JCATEIBbHOCTH, OPraHU30BBIBATH U
KOODAUHUPOBATh JEHUCTBUS 10 €€ JOCTHKEHUIO: COCTAaBIATH IUIAH
NEHUCTBUMN, paCIPEeNeIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJAa M KaXXJOrO y4aCTHHKAa KOMAHJbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaratb HOBBIE ITPOEKTHI, OLICHUBATh HJIEH C IO3WIUH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHHUE B Pa3JIMYHBIX
CUTYaLIHSIX, IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MNHULIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranuzanus:

CaMOCTOATENLHO OCYILIECTBIIATH TO3HABATEbHYIO ACSITEIBHOCTh B 00J1aCTH
(U3UKK U aCTPOHOMMH, BBISIBJIATH MPOOJIEMBbI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PELIEHUS] PACUETHBIX U Ka4ECTBEHHBIX
3a/lay, IUJIaH BBINOJHEHHUS MPAaKTUYECKOM padOThl ¢ YUETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuIMpsATh paMKH y4€OHOTO MPeMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHHUBATh MPUOOPETEHHBIH OIBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIIMH B 00JIacTH
(GU3UKK, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIb, SMOLMOHAJIbHbIN NHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHTYyallUAM, BHOCUTL KOPPEKTUBLI B JACATCIIbHOCTD,
OLICHHUBATH COOTBETCTBUC PE3YJIbTATOB OeIsaM,



e BIIQJIETh HaBbIKAMU TIO3HABATENBHOM pedieKcuH KaK OCO3HAHMS
COBEPIIIAEMbIX JEHCTBUN M MBICTUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB U
OCHOBAHMUI;

e HCIIOJH30BATh MPUEMBI pe(DICKCHH IS OIICHKU CUTYyaI[uH, BEIOOpA BEPHOTO
pelIeHuS;

e yMETh OIICHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHIDKEHUIO;

e TMPUHUMATH MOTHUBBI M apryMEHTHl JAPYTUX TPH aHAIU3€ PE3yIbTaTOB
JESITEIILHOCTH,

e TIPUHUMATH CeOsI, MOHUMAsI CBOM HEJIOCTATKU U IOCTOMHCTBRA,;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHl JAPYTUX TPH aHAIU3E PE3yIbTaTOB
TESTEIIEHOCTH,

e TIPU3HABATH CBOE MPABO M MPABO IPYTUX HA OIIUOKH.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI T10
dbuzuke s ypoOBHS cpeaHero oOimiero o00pa3oBaHMs Yy 00Yy4arOIIMXCs

COBEPIIICHCTBYETCS AMOITMOHAITBHBIN WHTEJUICKT, TIPEAOJIarafoIIHiA
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  TMOHUMAaTh  CBOE

AMOIIMOHAIIBHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pa3BUTUSI COOCTBEHHOM
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIKOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AAANTUPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEN CTPEMIICHUE K TOCTUKEHHUIO LIENIH
U YCIIEXy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

e DOMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMAaTh 3IMOLIMOHAIBHOE
COCTOSIHUE JpPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLMANBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCA, TMPOSIBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

MNPEAMETHBIE PE3YJIbTATDBI
K xonity o6yuenus B 10 knacce npenmeTHbie pe3yabTaThl Ha yTiyOJIEHHOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
e TOHMMATh pPOJb (UMK B HDKOHOMHUYECKOW, TEXHOJOTHUECKOM,
HKOJIOTUYECKON, COIMANbHOW M OATUYECKOM cdepax AesTeNbHOCTU
YeJIoBeKa, poJib U MECTO (PU3UKU B COBPEMEHHOW HayYHOU KapTHUHE MHUpA,



3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
NPOTHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUHM — MEXaHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHI O PU3NUECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MojieTiel (GPU3UYECKUX TN U ITPOLIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE TBMKEHHE, CBOOOTHOE MajCHHE,
abcomoTHO ympyras aedopmanusi, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAINTMYECKOTO) TeJa, UeaTbHBINA T'a3, TOUSUHBIN 3apsijl, OJJHOPOIHOE
AIEKTPUUYECKOE MOJIE;

pasnuyuath ycioBUs (IpaHHULbI, 00JIACTH) NPUMEHUMOCTH (U3HYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKUE TMPOLIECCHl W  SBIICHHS,
UCITOJIb3Ysl OCHOBHBIE TOJIOKEHUSI M 3aKOHBI MEXAHUKHU (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (OPMYJIbI KHHEMATHUKU PABHOYCKOPEHHOTO
JIBUKEHUsI, NpeoOpa3oBaHus [amwies i CKOPOCTH U NEpEeMELIEHUS,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTEIBHOCTH [l 'anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
DHEPrUu, CBSI3b PalOTHl CHUJIBI C U3MEHEHHEM MEXaHWYECKON HSHEpruu,
yCIOBUSL paBHOBeCcHs TBEPAOrOo Teia), HpPU OTOM  HCIOJIb30BaTh
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
(bu3MUeCcKUX 3aKOHOB: MpeoOpazoBaHuil ['anmumes, BTOPOro U TPETHETO
3aKkOHOB HPBIOTOHA, 3aKOHOB COXpaHEHHs HMITYJbCa M MEXAHUYECKOU
DHEPIUH, 3aKOHA BCEMUPHOIO TATOTCHMUS;

aHANIM3UPOBAaTh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble moJokeHud MKT u 3akoHbl MoNeKyJIsipHOU QUMK H
TEPMOJAMHAMHUKHN (CBSI3b JIaBJIEHUS HJCAJIBHOTO Tra3a CO CpeaHei
KUHETUYECKOM HSHEPTUEH TEIUIOBOTO JBMXKEHHUS W KOHIECHTPAlUMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CpPEIHEH KHHETUYECKON
DHEPIrUueN TEIJIOBOTO ABUKEHHS €r0 YacCTHI, CBS3b JABJICHUS MICAJIBHOIO
raza C KOHUEHTpAlUWEW MOJIEKY] M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJIB30BATH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA IPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANM3UPOBaTh M OOBSICHATH JJIEKTPUUYECKUE SIBIICHUS, HCIOIb3Ys
OCHOBHBIE TTOJIOXKEHUS W 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXPaHEHUS



AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MOTEHIMATBHOCTh
AIEKTPOCTATUYECKOTO MOJIS,, NPUHLOHUI CYNEPIO3ULUNA DIICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMma il ydacTka
UenyM Y JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH Jlxoyns—JIenua,
npaBuia Kupxroda, 3akonsr dapajes 1J1s 3JeKTPoIIn3a);

ONMHKCHIBATh (PU3WYECKUE TIPOIECCHl U SBJICHUS, WCIOJB3YS BEINYUHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TeJl, CUJIA,
MOMEHT CUJIb, IaBJICHUE, TOTEHIIMAIbHAS SHEPT U, KHHETUUECKas YHEPT U,
MeXaHUYeCKas YHEPTusi, paboTa CUJIbI, IICHTPOCTPEMHUTEIILHOE YCKOPEHUE,
CUJla TSKECTH, CWJIa YOPYrOCTH, CWJIa TPEHUS, MOIIHOCTh, JHEPTUS
B3aMMOJICUCTBUS TeJa ¢ 3eMI€ii BOJIM3U €€ TOBEPXHOCTH, SHEPTUSI yIPYTron
nedopmalii Npy>KHUHbI, KOJIMYECTBO TEIIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSISI SHEPrUsl HJICAIBHOTO
OJIHOATOMHOTI'0 ra3a, paboTa HJIeaIbHOr0 ra3a, OTHOCUTEIbHAS BJIA)KHOCTh
Bo3ayxa, KIIJ[ uaeanbHOro TEMJIOBOTO ABUTATENs; JJIEKTPUUYECKOE IMOJIE,
HaIpsHKEHHOCTh AJEKTPUYECKOTO TMOJs, HANPSHKEHHOCTD MOJII TOYEYHOTO
3apsfa WIK 3apsHKEHHOTO IIapa B BAKYyME UM B JIUDJIEKTPUKE, MOTCHIUAI
AIEKTPOCTATUYECKOTO TMOJIsA, PA3HOCTh MOTEHIMAIOB, JICKTPOJBHKYIAS
CUJia, CUJa TOKa, HANPSHKEHUE, MOITHOCTh TOKA, AJEKTpUYECKass EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  COMNPOTHBICHHE  y4yacTKa  LEeNu ¢
MOCJIEA0BATEIbHBIM U MapaJIebHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUs
AIEKTPUYECKOTO MOJIsI KOHAEHCATOPA;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHHUAd  (PU3MYECKUX  SBJICHHM:
MEXAHUYECKOE JBMXKEHUE, TEIJIOBOE JIBUKEHHE YacCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHUE, NU(dy3us, UCIapeHHeE,
KUIIEHUE W KOHJICHCAIIUS, [IJIABJICHUE U KPHUCTAIU3allKsl, HAIPaBJIECHHOCTD
TeIUIonepeaayu, 3JIEKTPU3alrs TeJl, SKBUIMOTEHIIMAIbHOCTh OBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3HUYECKOW BEIMYUHBI OT
JPYroM ¢ UCMOJIb30BAHUEM MPSIMBIX U3MEPEHU, TPU STOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAEC TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOIrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
HCCIICIOBAHMS;

MPOBOAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU OTOM
BBHIOMpaTh ONTUMAJbHBIA METOJ] W3MEpPEHHUs], OIlEHWBATh AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH TPSMBIX W KOCBEHHBIX HU3MEPEHUMH;



MIPOBOJIUTH OMBITHI 110 MPOBEPKE MPEJIOKEHHONW TMIOTE3bI: TJIaHUPOBATh
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATH
MOJIYYEHHbIE pE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUIIOTE3EI;

co0Jro1aTh MpaBuia 0€30MacHOTO TPY/ia IIPU MPOBEACHUHN UCCIICAOBAaHUN B
paMKax  y4eOHOro  SKCIIEpUMEHTA, MpakTUKymMa W y4eOHo-
MCCIIEIOBATEIIbCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEILHBIX YCTPOKUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliath pacy€THbIC 3aJauyd C SIBHO 3aJJaHHOM M HESIBHO 3aJaHHOU
dbu3nYecKo MOJIEIbI0: Ha OCHOBAaHUM aHajii3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKOM MOJeau, OTBeYarole TpeOOBaHUAM 3ajayH,
MPUMEHSITH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH Y MOCTYIAThl (PU3NYECKUX
TEOpUN MpPHU HUCIOIB30BAHUM MATEMaTHYECKUX METOJIOB pElIeHUs 3ajad,
MIPOBOJIUTH PacUYEThl HA OCHOBAHUM MMEIOIINXCS JAHHBIX, aHAIM3UPOBAThH
pe3ysIbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YYETOM MOJYUYECHHBIX
pe3yJIbTAaTOB;

pelarth KayeCcTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJAa: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKIECHUM C ONTOPOI Ha U3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MTPOIECCOB;

MIPUBOIUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKW, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHUpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJICACTBUS OBITOBOM M ITPOM3BOJICTBEHHOM
NESATCIIbHOCTH YEeJIOBEKAa, CBSI3aHHOM C (PU3MYECKUMH IIpoIlecCaMu, C
MO3UIINI PKOJIOTHYECKON OE30IMacCHOCTH, IPEICTABICHUN O palliOHaIbHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKCHUMN
HAYKH W TEXHOJIOTMW I JAJbHEUIIETO Pa3BUTUA YEJIOBEYECKOTO
00I11eCTBA;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3NIECKOTO
COJIEp)KaHHMsI C HCIIOJB30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKW W NPEAbSIBICHUS Y4YEOHOU W
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUS I UHTEPIIPETAIINH
uHOpMaIUK, TOTYYEHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU



aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi©O M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALIUH;

IPOSIBIISATH OpraHU3alMOHHBIE u [IO3HABaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBIITOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEI0BATEIbCKUX PaldoT;

paboTaTh B TpyHIE C HCIOJIHEHHUEM PAa3IMYHbIX COLIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATIFHO PACIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsAX, aJICKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO W3
YYaCTHUKOB TPYIIIBI B pEHIEHHE pacCMaTPUBAEMON ITPOOIEMBI;

IPOSBIISATH MOTUBAIUIO K Oyaymiel mpodecCHOHaTbHON AEITeIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity o0yuenus B 11 knacce npegmMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTpaKaTh C(POPMUPOBAHHOCTH Y OOYYAIOIIMXCA YMEHUM:

HOHUMATh POJIb PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHUECKOMN, COIIMAIBHOM
U 3TUYECKOHN cdepax NeATeIbHOCTH 4YeNIOBEKa, pOoJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOUW KapTUHE MUpPaA, pOJIb ACTPOHOMUU B IIPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa U JaJIbHEHIIEM HAay4YHO-TEXHUYECKOM Pa3BUTHH,
3HAUYEHHUE OIHCATENbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU H
MPOTHOCTHYECKOW (YHKUUNA (PU3HUECKOW TEOpUU — DIEKTPOJHHAMUKHU,
CHEeLMAIbHOM TEOpUH OTHOCUTEIIbHOCTH, KBAaHTOBOM (U3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (U3HUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJIE;
pazinyaTh yCIOBUS NPUMEHUMOCTH MoJieNel (PU3NYECKUX TN U TPOLIECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHMYECKHUE KOJEOaHUs, MaTeMaTHYEeCKUN MasTHUK, WACaIbHBINA
PY>KUHHBIH MAasITHUK, rapMOHUYECKHE BOJIHBI, UJCAIbHBIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIEd aToMa, aTOMHOTO Sipa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuuaTh yCJIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JEKTPOMArHUTHBIE TMPOIECCHl U SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHBI DJJIEKTPOAMHAMUKH H
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AJEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM 1EMU CO CKOPOCTHIO



WU3MEHEHUS CUJIBI TOKA, TOCTYAThl CIEIIMAIbHONM TEOPUU OTHOCUTEILHOCTH
OUHIIITENHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHUE  DUHIITEHHa  AJid
dboTordexra, mepBIil B BTOPO MOCTYNaThl bopa, mpUHIAIT COOTHOIICHHSI
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3apsA0BOrO0 H
MacCOBOT'O YKCEI U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOTO
pacraza);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SBJICHUS, HCIOJb3YsS BEIWYUHBI:
HaMPsHKEHHOCTD JIEKTPUYECKOTO MOJISI, MOTEHIIUA 3JIEKTPOCTATUYECKOTO
MoJIs, Pa3HOCTh TOTEHIMAJIOB, JJCKTPOJBIKYIIAS CUJIa, WHAYKIUSA
MAarHMTHOTO TOJISl, MarHUTHBIM MOTOK, cuia AmIepa, UHIAYKTUBHOCTbD,
ANEKTPOJABMKYIASL CHUJIa CAMOMHAYKIMHM, HSHEPrus MarHUTHOTO IOJs
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, ITOJTHAS SHEPTUSL, SHEPTHUS
HOKOSI CBOOOTHOM YacCTHIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SIBJICHHIL:
AIIEKTPOMArHUTHAsL UHIYKLUSA, CAMOUHIYKIUS, PE30HAHC, MHTEPPEPEHIUS
BOJIH, Judpakius, JUCIEpPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
doTornexrpuueckuit 3¢ ekt (hotoaddexr), anbda- u Oera-pacnaasl sjaep,
ramMmma-u3iydyeHue saep, Gu3nuecKue NpUHIHUIIbI CIIEKTPAIbHOTO aHAIA3a U
paboThI J1azepa;

ONpENENATh HAMpaBICHUE WHAYKIIMM MarHUTHOTO MOJIi MPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH U300pakeHre, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOINOJATAIOIINEe ACTPOHOMUYECKUE TMOHSTHUS, TEOPUU U
3aKOHBI JIJI1 aHajdu3a ©W  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOMSIINUX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEXKIaJaKTHUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOTIOLUHU 3BE3/] U BCelleHHOI;
IPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MpPU HSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJabTaThl MOJTYYECHHOW  3aBUCUMOCTHU
bu3nuecKkux BEIMYMH B BHUAE TIpaduKoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  W3MEpPEHUH, JellaTb  BBIBOABI IO  pe3ysbTaTam
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC H3MEPECHHS (U3MUYECKUX BEJIMYMH, TPU ITOM
BBIOMPATh ONTUMAJIBHBIA METOJ] U3MEPEHHS, OIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEHIHOCTH TMPSIMBIX M KOCBEHHBIX H3MEPEHHI;



MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: [NIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYEHHBIE pEe3yJbTaTbl U JIEJIaThb BBIBOJ O CTaTyce NPEMJIOKEHHOU
TUIIOTE3HI;

OTMUCHIBATh METO/IbI MTOTYUYCHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOJII01aTh MpaBuia 6€30aCHOTO TPY1a IPH MPOBEACHUU UCCIICIOBAHUHN B
paMKax  y4eOHOTO  OJKCHepHUMEHTa,  IMpakTUKymMa W  y4yeOHo-
UCCIIEOBATENIbCKOM W TPOEKTHOW JIEATEIIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
dbu3nUeckol MOJENbI0: HAa OCHOBAHWU aHaliM3a YCJIOBHUS BBIOMPATH
dbusznueckue MoJeau, OTBEYalolue TpeOOBaHUSM 3aJa4yH, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3AKOHOMEPHOCTU M MOCTYJNATHl (DU3UYECKUX TEOpU
IIPU  HUCHOJIb30BAHMM MAaTEMAaTUYECKUX METOJOB pEUIEHUs 3aaad,
MPOBOJIUTH PACUYETHI HA OCHOBAHUM MMEIOIINXCS JAHHBIX, aHAIN3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

permaTh KayeCTBEHHBbIE 3ajauM, TpeOyrolue MPUMEHEHUs 3HAHUU U3
Pa3HBIX pa3leloB Kypca PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJICHUM C OTIOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3aPYOEKHBIX YIEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHpa, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUSI OBITOBOW M MPOU3BOJICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHUMHU TIpOIecCaMu, C
MO3UIINI IKOJIOTUUECKON 0€30MacHOCTH, IPEACTaBICHUN O palliOHAIEHOM
MIPUPOJIOIIONB30BAHUM, & TAKKE PA3yMHOM HCIOJIB30BAHUM JOCTHKEHUN
HAYKW W TEXHOJIOTUU JJI JAJbHEWILIETO PA3BUTUA YEIIOBEYECKOIO
00I11eCTBA;

MPUMEHSTh Pa3udHbIe CIOCOObI PaboThl ¢ WHpOPMAIHEH (PU3NIECKOTO
COJIEp)KaHUsI C  MCIOJb30BAaHUEM COBPEMEHHBIX HMH(GOPMALIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUM ISl TIOMCKA, TEpPepadOTKU ¢ TPEAbSIBICHUS Y4eOHOU u
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUS M UHTEPIIPETALINH



UHPOpMAaLIMK, TOJIYYEHHOM W3 pAa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH
aHaIM3UpOBaTh  MOJy4aeMmMylro  HMHQOpPMAIMI0O W  OLIEHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCSA 3HAHWH, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALIUH;

IPOSIBIISTD OpTraHU3aIOHHbIE u NO3HaBaTEIbHbIC yMEHUS
CaMOCTOSITENIbHOTO IPUOOPETEHUS HOBBIX 3HAHU B TIPOIIECCE BBHITIOTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTth B TpyMIe C HUCHOJIHEHHWEM Ppa3IHUYHBIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYNIBI, PAIIHOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTAaHAAPTHHIX CUTYalHsX, aJeKBaTHO OLIEHWBATh BKIJIAJ] KaKJIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE paCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K Oyaymiel mpodecCHOHaTbHON AeITeIbHOCTH 110
CHELMAIBHOCTSIM (U3UKO-TEXHUYECKOTO npous.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosimyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrpoasubie | Ilpakrnuyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
Pasnea 1. HAYUYHBIA METO/I IIO3HAHUWSA ITPUPOIbI
. bubmmoreka [IOK
11 Hayunslii MeTO/ MO3HAHUS IPUPOJIBI 6 https://m.edsoo.ru/f16b68d7
Hroro o pa3aeny 6
Pasznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitia 10 L https://m.edsoo.ru/f16b68d7
bu6nmorexa [IOK
2:2 Humamika 10 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
23 CTaTiKa TBEPLOTO Tella > L https://m.edsoo.ru/f16b68d7
bu6mmoteka [IOK
2.4 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Hroro 1o pa3aeny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubnuoteka [IOK
3.1 OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM TEOpUN 15 1 https://m.edsoo.ru/fL16b68d7
3.2 Tepmoannamuka. TenioBbie MallIuHbI 20 1 bubamorexa [TOK

https://m.edsoo.ru/f16b68d7
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33 ArperaTHble cocTOsIHUS BelecTBa. Pa3oBbie 14 bubnnoreka [IOK
' TIEPEXOJIBI https://m.edso0.ru/f16b68d7
Hroro mo pazneny 49
Pa3znen 4. JIEKTPOJIUHAMMUKA
bubnuorexa [IOK
41| Onexpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnuoreka [JOK
4.2 [loCTOSIHHBIM AJIEKTPUUECKUI TOK 24 httos://m.edsoo.ru/FL6b68d7
bubmuorexa [JOK
43 Toxi B pasmHEIX cpefax 0 https://m.edso0.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUSHUYECKUMN TPAKTUKYM
N bubnuorexa [JOK
o1 Pusireckitit MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6nmmoreka [IOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KITACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeEM nudpoBbIie
Ne n/m P Konrpoanusie | IIpakruyeckue (ucpp )
NMporpaMmbIl Bcero o0pa3oBaTejbHbIE
padoTbI padoThbI
pecypchbl
Pa3znea 1. JIEKTPOJINHAMMUKA
bubnnorexa [JOK
1.1 M 14
AHHTHOE Hoje https://m.edso00.ru/39859ef1
bubnnorexa [JOK
12 1 1
DEKTPOMATHHTHAS HHIYKLHA 3 https://m.edso00.ru/39859ef1
Wroro no pazneny 27
Paznen 2. KOJTIEBAHUS 1 BOJIHBI
bu6mmotexka I[IOK
2.1 M 1
CXAHHICCKHE KoNeOanHA 0 https://m.edso00.ru/39859ef1
bu6nmmoteka [IOK
2.2 15
DTIEKTPOMATHHTHEIE KoAEOanHA https://m.edso00.ru/39859ef1
MexaHnuecKre U 3J1eKTPOMarHuTHbIE bubmuoreka [LIOK
2.3 10 1
BOJIHBI https://m.eds00.ru/39859ef1
bu6nmmoteka [IOK
24 25 1
Ok https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
but6mmoreka [JOK
3.1 (0] CTO 5 1
CHOBEI https://m.edso00.ru/39859ef1
Wroro no paznemy 5
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BoTHOBOM Ayanu3m 15 buomiorexa LIOK
' PHYCIYIAP a https://m.eds00.ru/39859f1
bubnuorexa [IOK
4.2 )
rsica atoma > https://m.eds00.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U 3JIEMEHTapHBIX 5 bubmmoreka [TOK
' 4acTHI https://m.edso0.ru/39859ef1
Hroro o pa3aeny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

bubnuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U aCTPOPU3UKU 12 httos://m.eds0o.ru/398596f1
Hroro no pazgeny 12
Pasnen 6. PUSUUECKHUN ITPAKTUKYM
. bubnuoreka [JOK
61 Pusireckitit MPAKTHKYM 16 16 https://m.edso0.ru/39859f1
Hroro no pazneny 16
Pa3znea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bu6mmoreka [IOK
' NEeSTENILHOCTH, TPUOOPETEHHOTO MTPH https://m.edso0.ru/39859%f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccos
Hroro no pazaeny 15
bu6nunoreka [IOK
P 10
CICPBHOC BpeNA https://m.edso0.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 170 16
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HOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KosnunuyectBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoasubie | IIpakTnueckue
n/n Bcero oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypchl
1 ®uszrka — pyH1aMeHTalbHasl HayKa O IPUPOEe 1 Bubnuotexa LIOK
i A pup https://m.edsoo.ru/1beef346
5 Hayunblii METOJ1 MO3HAHUS U METO/IbI 1 bubnuoreka [IOK
UCCIIeIOBaHMS (PU3UICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
OKCHEpUMEHT U TEOPHUsI B IIPOLIECcCe MO3HAHUS
3 npupobl. HabmnroneHue u 3KCepuMeHT B 1 Bubmmorexa LIOK
PHPOABL. P https://m.eds00.ru/34c49931
¢usuke
bu6nmmoreka [IOK
4 Crioco6b! U3MepeHus: GU3NIECKUX BETMUNH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOGcCooTHas 1 OTHOCHUTENbHAS TOTPEITHOCTH 1 bubnnorexa [IOK
U3MepeHU PU3NYECKNX BEIUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B pusuke. Poiab u Mmecto
5 ¢bu3uku B pOpMHUPOBAHUHN COBPEMEHHOMN 1 bubnuoreka LIOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON https://m.edsoo.ru/eabbded1
NEeATeILHOCTH JTIoAcH
Mexannueckoe nBrnxeHue. Cucrema oTcuera.
Bbu6nmmoreka [JOK
7 OTHOCHUTEIBHOCTh MEXaHUUECKOTO JBUKECHHUS. 1
https://m.edsoo.ru/e9a52f02
[Tpsimast u oOpaTHas 3aa4u MEXaHUKH
8 Pannyc-BekTop MaTepUalbHON TOUKH, €TO 1 bubnnorexa [HOK

MMPOCKIMU HAa OCHU KOOPAUHAT. TpaCKTOpI/IH.

https://m.edso0.ru/30a108a5
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[Tepememienue. Ckopocts. Ux mpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE NIPAMOIMHENHOE JBUKEHUE.

9 I'paduueckoe onucanrie paBHOMEPHOTO bubmotexa [IOK
P " P P https://m.eds00.ru/89ba7190
MPSIMOJTMHEHHOTO JBYKESHUS
10 CroxxeHue nepemMenieHnil 1 CKopocTe. bubnmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBrKeHUE. MTHOBEHHAsS
11 CKopocTh. Yckopenue. [Ipsamonnneiinoe bubmmorexa [IOK
POCTE P P https://m.eds00.ru/a99549a7
JBUKEHHE C IIOCTOSTHHBIM YCKOPEHHEM
12 I'paduueckoe onrcanue npsIMOIMHENHOTO bubnuoreka LIOK
JIBUKEHHUS C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe nageHue. Y CKOpeHue cBoOOIHOTO
13 majgeHusa. 3aBUCUMOCTE KOOPAUHAT, CKOPOCTH bubnmorexa HOK
' P » CKOP ’ https://m.edsoo.ru/f738109¢
YCKOpPEHUS OT BPEMEHH U UX TpaQuKu
14 JIB>keHue Tena, OpOIIEHHOTO MO/ YTIIOM K bubnmnoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
15 OKPY>KHOCTH. YTJIOBas U INHEWHASI CKOPOCTb. bubnmnoreka [JOK
Ilepuon n wacrora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHUE
Bbu6nmmoreka [JOK
16 KonTtponpHas padora no teme "Kunemaruka"
P P https://m.edsoo.ru/1242f32e
ITepsrIif 3akoH HetoTOHA. THEpUMaIbHBIE
17 c f eMbI oTcuéra. I1 o pIIoc eJILHOC buommorexa LIOK
UCTeMBI OTCUéTa. [[pHHIIMIT OTHOCHTETFHOCTH
pHHI . https://m.edsoo.ru/5a9e4a64
lanunes. HennepuuanbHble CUCTEMBI OTCUYETA
18 Cwita. PaBHopeiicTByromias cuna. Bropoii bubnuoteka [IOK

3akoH HrroroHa. Macca

https://m.edsoo.ru/141d3837
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Bu6muoreka [JOK

1 B i ) i H
9 3anmMojeiicTeue Ten. Tperuit 3akoH HeroToHa httos://m.edsoo.ru/57dbas0s
20 [punnun cynepno3uuuu cuil. Pemenue 3agau bubmmoreka [LIOK
Ha MPpUMEHEHHE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TSITOTCHHUS.
21 6] y rPaBUTAIMOHHON U buommorexa LIOK
BHBaﬂfHTHOCTB P t https://m.edsoo.ru/9aba2b0a
HMHEPTHOI MacChl
99 Cwuta TSKECTH M YCKOpEHHE CBOOOHOTO bubnunoreka [IOK
NaZICHUS https://m.eds00.ru/22757f26
eHUe HEOSCHBIX Tell U MX
23 S HUKOB. [lepBas bubmmorexa LOK
HERYCCTBEHHBIX CHYT + P https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOpOCTh. 3akoHbI Kerepa
bubmnoreka LIOK
24 . I'yka. B
Cuna ynpyrocri. 3akon I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [lpupona v BUIbI CUIT TPEHUS. bubnnoreka [JOK
25 JIBuKeHue B )KUJKOCTH U raze ¢ y4€TOM CUJIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHHUS CPE/BI https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocraTnyeckoe naBiaeHueE. bu6mmoreka [IOK
Cwia Apxumena https://m.edsoo.ru/a28aa7ad
AocomoTHO TBepaoe Teno. [ToctynarensHoe u brbmmorexa LIOK
27 P . 'TB y: rera bubnrorexa IIOK
PPAATEIRHOC ABIDKEHHIE TBEpAOTO Te https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpAILCHMUS. bu6nuoreka [LIOK
[1neqo cumsl https://m.edso0.ru/653d3459
CrosxeHue CHII, IPUIOKEHHBIX K TBEPIOMY BuGmorexa LIOK
29 teny. LlenTp TsoxecTu Tena. Y ciaoBus

paBHOBECUA TBEPAOTO TCIA. Bungsr paBHOBECHUA

https://m.edsoo.ru/9aa79a7d
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Bu6muoreka [JOK

30 Pemenwue 3amau
s https://m.edsoo.ru/dclcaacO
31 KonTtponpHas pabora o reme "J{uHamuka. bubmmoreka [LIOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Himnynbc MaTepuaibHON TOYKH, CUCTEMBI
39 MaTepuaibHbIX Touek. LleHTp Macc cuctemsl bubnmoreka [JOK
MaTepUaIbHBIX TOYEK. Teopema o ABUKEHUU https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
WimMmynbe cHiIbl 1 K3MEHEHUE UMITYJIbCa TEla.
33 3aKOH COXpaHCHHSI HMITYJIbca. PeakTHBHOE bubmmorexa LOK
P YRR https://m.eds00.ru/13f0a221
JIBUKCHUE
MoOMEHT UMITyJIbCa MAaTEPUATIbHOM TOUKHU.
34 IIpencraBieHue 0 COXpaHEHUH MOMEHTA bubmmorexa [OK
p p https://m.edso0.ru/d6532eb9
UMITYJIbCA B IICHTPAIBHBIX MOJIIX
bu6mmorexa [IOK
35 Pemenwue 3amau
e https://m.edso0.ru/f7706d63
Pabota cuipl Ha MaJlOM U Ha KOHEYHOM
36 nepeMenieHun. [ paduaeckoe mpeicTaBicHue brbmmorexa [OK
P P P https://m.eds00.ru/913974c7
paboThI CHIIBI. MOIIHOCTH CHITBI
Kunernueckas sneprus. Teopema 06
. bubmuorexa [JOK
37 M3MEHEHUU KHHETUYECKON IHEPTHH
. https://m.edsoo.ru/9a5e2e74
MaTepHaIbHON TOYKH
[ToTeHIMaTBHBIC W HETTOTCHIIMATBLHBIC CHITBI.
38 HOTeHHHanLHas{ sHeprus. Bropas buommorexa LIOK
i prH. P https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
39 Tpetbst KocMudecKkast CKOpocTh. CBsI3b pabOTHI bubnmnoreka [IOK

HEIIOTCHIIMAJIBHBIX CHJI C UBMCHCHUEM

https://m.edsoo.ru/f57b4e01
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MEXAHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHMsI MEXaHUYECKON S3HEPIUU

Yupyrue u Heynpyrue CTOIKHOBEHUS.

Bu6muoreka [JOK

40 ¥/ PABHCHNE BepHYIH AT HACATLHOM https://m.eds00.ru/f3043b6
KHUJIKOCTH

41 KonTtponbsHas paborta o reme "3aKoHbI bubmmoreka LIOK
COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHnii 0 MpUpPOAE TETIIOTHI.

42 Ocuosusie nonoxenuss MKT. uddysus. Bubmmorexa LIOK
BpOyHOBCKOE BIIKEHHE https://m.edsoo.ru/b0a4445f
CtpoeHue raz000pa3HbIX, KHUIKUX U TBEPbIX

43 Tle. Xapakrep I{Bi)iceHm; u Bf:aI/IMOIICf/'ICF")FEI/Iﬂ BH6J_IHOTeKa oK
ACTHII BeMECTRA https://m.edsoo.ru/c44d02e2

44 Macca u pazmepsl MOJIEKYJT (ATOMOB). bubnuoreka [IOK
KonnuectBo Bemectsa. [locTtositnaass ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temmnepatypa. TerioBoe paBHoBecue. [lkana bubnuoreka LIOK
Ilenncus https://m.edso00.ru/0070d493

bubnmnoreka [JOK

46 Pemerine sana- https://m.edso;_.[ru/1531aba5

47 W neanbublii ra3. 'a30BbIe 3aKOHBI }P?tl;lfsj:l/jln(fee dI;?);_.[r(u)/If deb2367

48 VYpaBuenne MenaeneeBa-Knaneipona. bubnmnoreka [IOK
Pemenne 3amau https://m.edso00.ru/8d12c328

49 AbcomoTHas TeMiepatypa. 3akoH JlanpToHa }k?t?:sj:lll;lr(r):ee sza(l);_.[r?/I;eOZ d1f

50 H3omnporeccsl B UaeanbHOM rase ¢ bubnnorexa [HOK

MNOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/68878d51
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I'pacmueckoe mpeacTaBIeHHE H30IPOLIECCOB:

bu6mmoreka [IOK

> U30TepMa, 30X0pa, n30dapa https://m.edso0.ru/1344327b
Bu6muoreka [IOK

52 Ocuoroe ypasierne MKT https://m.edso0.ru/c8094721
Bu6mmoreka [IOK

>3 Petmerne saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI

54 TepMoﬂHHaMP{quKOﬁ C%CTeMH co cpenicit https://m.edsoo.ru/c38af875
KMHETUYECKOW YHEPrUel MOCTyNnaTeIbHOr0
TETJIOBOTO JIBMKEHUS €€ YaCTHI]

55 O00011IeHNE U cCUCTEMATHU3AIMs 3HAHUI 10 bubmnoreka LIOK
teme "OcHoBbl MKT" https://m.edsoo0.ru/09d12fd8

" " bubnuorexa [JOK

56 KonTtponsnast padora no reme "OcHoBbl MKT httos://m.edsoo.ru/13adad59
TepmonuHamMuueckas cucTeMa. 3ajgaHue
BHEIIHUX ycinoBul 1 T/ cuctemel.

57 Bremnne v BHyTpeHHUE ITapaMETPBI. bubnnorexa [OK
[Tapametpsl T/] cuctemsl kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYECHUS BEJIMUMH, OMMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMoIMHAMUKH.

58 Camonpoun3sBoiibHas penakcanus T/ cuctembl bubmmorexa [OK

https://m.edso0.ru/8ec512f0
K TEIIOBOMY PaBHOBECHIO

59 Mogenb naeanbHOTO ra3a B TepMOJIMHAMUKE. Bbu6nmuoreka [JOK
Y cioBus IPpUMEHUMOCTH 3TOM MOJIETU https://m.edso0.ru/29355001

60 VYpaBuenne MenpeneeBa-Knaneitpona u bubnmnoreka [IOK

BBIPAKEHHE 11 BHYTPEHHEN SHEPrUU

https://m.edsoo.ru/bal178d0
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Bripaxxenue U1t BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'O MI€aJIbHOIO Irasa.

Bu6muoreka [IOK

61
KBazucrarnyeckue 1 HECTaTHICCKHUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DiieMeHTapHas padoTa B TEPMOJIMHAMHKE.
62 Boruncne I;Ie a%OTBI nor E@HE mpolecca Ha brbmmorexa LIOK
BIYHCIICH
JIeHre p PaHy fpott https://m.eds00.ru/741d5738
pV-nuarpamme
Temnonepenava Kak crocod H3MEHEHHS
63 BH eHIEe;II suepruu T]] cuctemsr 6e3 bubamorexa HOK
yp p https://m.edsoo.ru/3d734561
COBEpLICHUS pabOThI
64 KonBekmusi, TeIIONMpOBOIHOCTD, U3ITYICHHE bubmmorexa LOK
L, POBOA > HSIA https://m.edsoo.ru/157b54cd
KonunuectBo TemnoThl. TenioéMKOCTh Tea.
65 VY enbHas U MOJISIpHAs TEIIOEMKOCTH bubnuorexa [JOK
BEILECTBA. Y JIENIbHAs TEIUIOTA CrOpaHus https://m.edsoo.ru/7ba67355
TOILINBA
66 Pacuér xonnuecTBa TETIIOTHI TPH bubnmnoreka [JOK
TeIIonepeaye https://m.edsoo.ru/1db5ad4e
[Tonsarue 06 agnabaTHoM nporiecce. [lepBoiit bubnmnoreka [JOK
67
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/d8098824
KonuuecTBo TemoTh 1 paboTa Kak MephI bubnmnoreka [JOK
68 .
W3MEHEeHUs BHyTpeHHer sHeprun T/l cuctemsl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOAMHAMUKH IS
69 p pMOA onec s N bubmuorexa [JOK
BHOBECHBIX IT B.
DaBHOBECHBIX H HEpa port https://m.edsoo.ru/c6f4f464
HeobpaTtuMocTs TpUPOTHBIX TTPOIIECCOB
bubmuorexa [JOK
70 [IpuHuune! aeictBus TemioBbix MamuH. KIT/] 1

https://m.edsoo.ru/2e945513
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Bu6muoreka [JOK

71 Makcumansaoe 3nauenue KI1J1. ITuxn Kapao
A1 p https://m.edsoo.ru/fe3857b9
Bu6mmoreka [JOK
72 Pemenue 3amau
a https://m.edsoo.ru/b3efal8b
DKOIOrMYECKHE aCIIEKTHI UCITOIB30BAHUS
73 TEIJIOBLIX ABUTATEIIEN. TeIIoBoe 3arpa3HeHue buGnnorexa [IOK
. ' p https://m.edso0.ru/9867aaa7
OKPYKArOIIeH CpeJibl
bubmnoreka LIOK
74 Pemenue 3amau
& https://m.edsoo.ru/c8c70432
75 OO0o01IeHre U CUCTeMAaTH3alns 3HAHUN 110 bubnuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MauHb!" https://m.edsoo.ru/28d62b3f
76 KonTtponpsHast pabora o Teme bubnuoreka LIOK
"Tepmonunamuka. TeraoBsie MaIIMHBI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBanue u KoHneHcanys. Mcnapenue
77 u KFI)/IHGHI:/Ie VY nenpHas TeIuioTa ’ bubmorexa LOK
ihde https://m.edso0.ru/6f8e6777
napooOpa3oBaHus
HaceimmenHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U
JaBJIEHUS HACBIIIEHHOTO 1apa oT
78 TEMIIEPATYPEL, UX HGSaBI/ICI/Il\I/)[OCTB oT 00BéMa bubmmorexa [OK
PATypHL, https://m.edsoo.ru/f5c17d02
HACBIIICHHOTO TIapa. 3aBUCHMOCTh
TEMIIEPATYPHI KUTICHUS OT JaBJICHUS B
SKUIKOCTH
79 BnaxHocTs Bo3tyxa. AGCOIIOTHAS U bu6nuoreka LIOK
OTHOCHTEJIbHAA BIaKHOCTh https://m.edso0.ru/30ebbb79
Bbubmmoreka IHOK
80 Pemenue 3amau 1

https://m.edsoo.ru/18e95ff3
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81 Tsépnoe Teno. Kpucramnmmueckue u amopgHbie bubnnoreka [IOK
Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB https://m.edsoo.ru/20a88a03
82 [InaByienue U KpucTau3zanus. Y geiabHas bubnmoreka [JOK
tertoTa raBieHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
edopmanuu TBEpAOrO Tena. Pactsokenue u
83 fmgjnfe lel BUT I\EE 16 FOnra. [Tpenen buommorexa LIOK
- ABHT ﬂ}: L pen https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
TennoBoe pacuiupeHne KUIKOCTeH U TBEPIBIX
84 Ten. AHra pMOHij\/I TeHJIOBiIX Kone6aHI/H”f " bubmorexa HOK
' P https://m.edsoo.ru/7ba5edf2
YacTHIl BEIIEeCTBa
85 [IpeobpazoBanue sHeprun B PazoBbIX bubnunoreka [IOK
nepexojax https://m.edso0.ru/97a0672f
bubmnoreka LIOK
86 YpaBHeHUE TETIOBOTO OanaHca
PABHEHIC TEILIOBor " https://m.edsoo.ru/ab1521fb
bu6nmmoreka [IOK
87 P
CHICHHE 311 https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTshKeHHE. KanmisipHbie
88 aBreHus. JlaBneHue moj UCKpUBIEHHOM Buommorexa LIOK
) sl HCKD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO )KUIKOCTH. Popmyia Jlamnaca
O06o011eHne u cucTeMaTU3alus 3HaHUH 10
89 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmorexa HOK
P \ B ) https://m.eds00.ru/0b52575¢
@dazoBbIE IEPEXOBI
90 KonTtponbHas pabora o reme "ArperatHoie bubnnorexa [HOK
cocTosiHus BemlecTBa. Pa3oBble NEPEXOAbI" https://m.edsoo.ru/7dc2a739
DneKTpu3anus Tei U e€ MposiBICHUSI.
o1 DnekTpuueckuii 3apsia. /[Ba Buna bubnmnoreka [IOK

SJICKTPUYCCKUX 3apsA0B. HpOBOIIHI/IKI/I,
JAUDJICKTPUKU U TTOJIYIIPOBOAHUKHA

https://m.edsoo.ru/1aff445f
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92 DJIeMEHTAPHBIHN ANEKTPUUECKUH 3apsi. 3aKOH bubmuoreka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAia https://m.edsoo.ru/f49afd24
93 B3aumoneiictBue 3apsaoB. TouedHbie 3apsiibl. bubnmoreka [JOK
3akon Kynona https://m.edso0.ru/445b7746
Bu6mmoreka [IOK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 OnekTpuyeckoe nojie. Ero neiictBue Ha bubmnoreka LIOK
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 3EKTPUYECKOTO TOJTSL.
[IpoOneIii 3apsia. JInnuy Hanps>KEHHOCTU bubnuoreka [IOK
96
3JeKTpUYecKoro nojig. OTHOpOgHOE https://m.edsoo.ru/3dac6957
INEKTPUUYECKOE TIOJIe
97 [ToTeHIMaIbHOCTh AJEKTPOCTATHYECKOTO bubmnoreka LIOK
noJist. Pa3HOCTh NOTEHIIMAIIOB U HAIIPSKEHUE https://m.edso00.ru/80021447
[ToTennnansHas sHEpTUs 3apsijia B
98 AJIEKTpoCcTaTHYecKoM moJe. [ToTermuan brbmmorexa [OK
p ) https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO TMOJIS
99 CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTH bubnmnoreka [JOK
MOTEHINAJIOB JUIS 3JIEKTPOCTATUYECKOTO OIS https://m.edsoo.ru/df7a6838
100 [TpuHIUIT CynEepHO3UIUU SIEKTPUIECKUX bubnnorexa [IOK
oJIen https://m.edsoo.ru/Ocfed4a6c
bu6mmoreka [IOK
101 Pemenne 3amau
A https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsana. [lone paBHOMEpHO bubmuoteka [IOK

3apsKeHHOU cdepbl

https://m.edsoo.ru/b297b5c3
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[Toyte paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mrapa. [Tone paBHOMEpHO 3apsHKEHHOM buommorexa LIOK
N https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MIO0CKOCTH
104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE. bubnuoreka [IOK
VYcnoBue paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JM31eKTpUKHY U OITYIPOBOJAHUKH B bubmmoreka LIOK
ANEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpoéMKOCTh
106 KOHJCHCATOPa. DIEKTPOEMKOCTB IIIOCKOTO bubmmorexa [IOK
https://m.edso0.ru/845b4f73
KOHJIeHCaTopa
107 [TapannensHOE coeTuHEHNE KOHAEHCATOPOB bubmmorexa LOK
https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COSTMHEHHUE bubmuorexa [JOK
KOHJICHCAaTOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHACHCAaTopa Buommorexa LIOK
https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pewenune 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBuKeHue 3apsKeHHOM 4acTUIbl B bubnuoreka LIOK
OZHOPOIHOM DJIEKTPUUYECKOM T10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe ¥ cUCTEMAaTH3aLNS 3HAHUH 110 bu6mmorexa [IOK
Teme "DnekTpudeckoe mnose" https://m.edso0.ru/5752603f
114 KonTtponbHast paboTa o teme bu6numoreka [LIOK

"OnexTpuueckoe nomue"

https://m.edsoo.ru/cefe90e9
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Cuia Toka. [locTossHHBIH TOK. Y CIIOBUSI

115 CYILLIECTBOBAHUS IIOCTOSTHHOTO 3JIEKTPUYECKOTO brbmmorexa LIOK
oxa https://m.edso0.ru/233311b5
bubnmoreka [JOK
116 Wcrounuku Toka. Hanpsokenne u 9/1C httos://m.e dsoc{_.[ru 108393115
117 3akon Oma it ydacTka enu. DIeKTPUIEeCcKoe bubnuoreka [IOK
CONPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COITPOTUBJICHUS OTHOPOTHOTO
118 MPOBOJIHUKA OT €0 JUTMHBI U TIJIOIIA TN bubnmorexa HOK
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEUCHHSI
119 VY nenpHOE COPOTHUBIIEHNE BEIIECTBA. bubnunoreka [IOK
Pemenue 3agag https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bu6nmoreka [IOK
CMELIaHHOE COEIMHEHHE IIPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JEKTPUUECKUX LETEH. bubnuoreka LIOK
[TpaBuna Kupxroga https://m.edso0.ru/1794cf37
bubnmnoreka [JOK
122 Pemerine sana- https://m.edso;_.[ru/3881b469
123 Pabora snekrpuueckoro Toka. 3akoH Koy bubnnorexa [OK
—Jlenna https://m.edso0.ru/a3605c5c
bubnuoteka [IOK
124 Pemerme sana https://m.edsofru/G?Glbef
125 MOoOIIHOCTB ANEKTPUUECKOTO TOKA. TemioBas bu6mmoreka [IOK
MOIIHOCTb, BbIEIIIEMas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubmuoteka [IOK
126 Pemerme sana https://m.edsofru/eb72f024
197 OJ1C u BHyTpEHHEE CONPOTUBICHUE bubnuoteka [IOK

HCTOYHHUKA TOKa

https://m.edsoo.ru/72d453af
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128 3axon Oma AJ1 TOJIHOM (3aMKHYTOM ) bubmuoreka [IOK
ANEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
Bu6muoreka [IOK
12 P
o CHICHHE salad https:/m.eds00.ru/3580b679
Bu6mmoreka [IOK
130 M
OHIHOCTL HETOTHIA Toka https://m.edsoo.ru/a0ae51d8
Bu6mmoreka [JOK
131 K
OPOTKOS SaMBLAIIE https://m.edso0.ru/546f5632
132 Kounencarop B nieny moCTOSHHOTO TOKa bubnmorexa HOK
p https://m.edsoo.ru/35368f3e
bubmnoreka LIOK
133 P
CHICHHE 31t https://m.edsoo.ru/4410cef0
134 Pemenue 3amad mo Teme "lIlocTostHHBIN bubmuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amad mo teme "IlocToSHHBIN bu6nmmoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3amad mo Teme "IlocTosSHHBIN bubmuorexa [JOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
137 0O00011eHNe ¥ cUCTEMAaTH3aLMS 3SHAHUH 110 bu6mmoreka [IOK
teMme "[loCcTOsSIHHBIN 2neKTpuYecKuid ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas padota o reme "[locTosiHHBIM bubnuoreka LIOK
3IIEKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
DeKTpruYecKasi IPOBOJIUMOCTD Pa3IUNIHBIX
139 BE ecI;B DJEeKT qucfnﬁ TOK BpMeTaJ'IJIaX bubmorexa HOK
HHIECTE: P ' https://m.edso0.ru/da794295
CBepXITpoOBOIMMOCTh
DIIEeKTPUYECKHI TOK B paCTBOpaxX M paciuiaBax
P P P P bubmuorexa [JOK
140 IIEKTPOJINTOB. 3akoHbl Dapazest i

SJICKTPOJIN3a

https://m.edsoo.ru/4b423491



https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491

Bu6muoreka [JOK

141 DnexTpuueckuil Tok B razax. [Inasma httos://m.edsoo.ru/a2d92f76
142 DIIEKTPUUYECKHI TOK B BakyyMme. BakyymHubIie bubnmoreka [JOK
npuOOpHI https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B IOJIYIIPOBOJAHUKAX brbmmorexa LIOK
https://m.edsoo.ru/ab61c660
Bu6mmoreka [JOK
144 [TonynpoBoAHUKOBEIE TPUOOPHI https://m.edsoo.ru/83622200
®uznyeckuil npakTukyMm no teme "M3mepenue
CHJIbI TOKA U HAIPSDKEHUS B LIETIH
MOCTOSTHHOTO TOKA P MOMOIIH aHAJIOTOBBIX
145 U(POBBIX U3MEPUTENIBHBIX PHUOOPOB" WK bubnuorexa [JOK
"3HaKOMCTBO ¢ IUPPOBOI Taboparopueii mo https://m.edsoo.ru/5643ea56
dusuke. [Ipumepsl usmepenus GU3HUECKUX
BEJTUYUH TIPHU MIOMOIIN KOMITBIOTEPHBIX
IaTYUKOB"
®du3nueckuil pakTUKyM 1o Teme "N3yuenue
146 HepaBHOMepHOFl)"O ,Z[BI/I)T(I\C/IHI/I}I C I_IeJ'IBIqu bubmorexa OK
. " https://m.edso0.ru/f6292f5f
OTIpeIeTICHUSI MTHOBEHHOM CKOPOCTH
®uznyeckuil MpakTUKyM 1o reme "M3mepenune
YCKOPEHUS TP MPSIMOIUHEHHOM
147 PaBHOYCKOPEHHOM JBUKEHHUU 110 HAKIIOHHOU bubmuoteka [IOK
mwiockoct" unu "HccnegoBanue 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
MyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
JIBHOKEHUM"
®uznyeckuil MpakTUKyM 10 TeMme "M3mepenne
148 YCKOpEHHUsI CBOOOTHOTO Na/ieHus" Win bubnnorexa [IOK

"N3ydyeHue qBUKEHUS Teaa, OpOIIEHHOTO
TOPU30HTAIHHO"

https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E%2B160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

149

®uznyeckuil npakTukyM o teme "M3ydyenue
JIBUKEHMSI TEJIA TI0 OKPY’KHOCTH C IIOCTOSIHHOM
1o MOAyJit0 ckopocThio" win "HccnenoBanue
3aBUCUMOCTH IepHoa o0palieHus
KOHUYECKOI'0 MasiTHUKA OT €ro IapaMmeTpoB"

Bu6muoreka [JOK
https://m.edsoo.ru/bcf53514

150

®duznyeckuil NpakTUKym no teme "M3mepenue
PaBHOJICHCTBYIOILEH CHIIBI IPU ABM)KEHUN
Opycka Mo HaKJIOHHOM MIIOCKOCTU" WK
"IIpoBepka rUmoTe3bl 0 HE3aBUCUMOCTHU
BPEMEHH JIBHKEHHS OpycKa 10 HAKIOHHOU
TUIOCKOCTH Ha 33JIaHHOE PAcCTOSHUE OT €ro
Macchl”

bubmnoreka LIOK
https://m.edsoo.ru/0b34db84

151

Ou3nyecKkuil MPakTUKYM O TeMe
"HccnenoBanue 3aBUCHMOCTH CHIT YIIPYTOCTH,
BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM
oOpasue, ot ux aedopmaruu" uinm "M3yuenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MEPEeKUHYTOM yepe3 NETKui OoK"

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al
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®uznyeckuil MpakTuKyM 1o reme "M3mepenune
K03 puLIMeHTa TPEHHSI 110 BETMYUHE YTIIOBOTO
koad¢uimenta 3asucumoctu Frp(N)" win
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C IEPEMEHHBIM
kod¢punmenToM Tpenus" unu "Nzyyenue
JBUKEHMSI IPy3a Ha Bally ¢ TpEHUEM"

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue yclIOBUN paBHOBECHUS
TBEPAOrO TeJa, UMEIOIIET0 OCh BpaleHus"
iy "KoHCTpynpoBaHHE KPOHIITEWHOB U

Bbu6nmmoreka [JOK
https://m.edsoo.ru/4a04f4f7
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pacuét cui ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPIOTO TEJIA, UMEIOIIETO
IJI0IIaAb OMOpPHI"

154

®uznyeckuil IpakTUKyM 110 TeMme "M3mepenune
MMITyJIbCa TeJla 10 TOPMO3HOMY IyTH" WU
"N3MepeHue CUilbl TATH, CKOPOCTH MOJENIN
AIEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH" WK
"CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJa C
uMItysbcoM cuiibl" uinm "MccnenoBanue
COXPaHEHUS UMITYJIbCA MPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue

KHHETHUYECKOM SHEPTUH TeJla IO TOPMO3HOMY
n

IIyTH

bubmnoreka LIOK
https://m.edsoo.ru/856fb28e
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®usnueckuil NpakTuKyM 1o teme "M3yuenue
U30TEPMHUUYECKOTO Iporiecca (PEKOMEH10BaHO
UCIOJIb30BaHuUE IIUPPOBOI JabopaTopun)" nin
"HM3y4eHne n30X0pHOTo Impouecca” nin
"N3yuenue nzob6apHoro npouecca' uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

®duznyeckuil NpakTUKyM 1o teme "M3mepenune
yaenbHOU Temoémkoctu" uin "Mccnenoanue
Mpoliecca OCThIBaHUS BellecTBA" WU
"HUccnenoBanue aquabaTHOTO Mpoliecca’ win
"M3y4yeHne B3aMOCBSA3H SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUTICHUS KUIKOCTEH"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/2f2faabl

157

®uznyeckuil NpakTukyM 1o teme "M3ydyenne
3aKOHOMEPHOCTEH HCTIapeHus KUAKocTe"
i "M3Mepenne yneiabHON TEIIOThI

Bbu6nmmoreka [IOK
https://m.edsoo.ru/6bla23b5
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11aBJieHus Jbjaa" uinm "M3ydeHue cBONCTB
HaCBILIEHHBIX MapoB" wiu "M3mepenue
a0COTIOTHOM BIaKHOCTH BO3/1yXa U OIICHKA
Macchl mapoB B nomenieHun". smepenne
KO3 UIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

158

DuU3nYeCcKui MPAKTUKYM 110 TEME
"Habntonenue npeBpaiieHus 3JHepruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
u3lydeHus ceeroauona” unu "M3ydenue
MPOTEKaHHUs TOKA B LIETIH, COJepIKaIIeH
KoHieHcaTop" win "Pacripenenenue pa3HOCTH
NOTEHLUAJIOB (HaNpsyKEHUs ) IPU
MOCJIEIOBATEILHOM COCIUHEHUH
KOH/IeHCaTopoB"

bubmnoreka LIOK
https://m.edsoo.ru/ec424377

159

Du3HYeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesuctopoB" unu "M3Mepenue yneapHoro
COIPOTHBIIEHUS IPOBOJIHUKOB" WIIN
"HccnenoBaHne 3aBUCUMOCTH CUJIbI TOKA OT
HANPSDKEHUS IS JIaMITbl HaKaJIuBaHuA"

bu6nmmoreka [IOK
https://m.edso0.ru/2b179d98

160

Du3nUeCcKul IPAKTUKYM I10 TEME
"HaOnronenue snexrponusa” unu "M3mepenue
3apsiia OJHOBAJIEHTHOIO MOHA" WiIN
"HccnenoBaHue 3aBUCUMOCTH COIIPOTUBIICHHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WIN
"CHsTHE BONBT-AMIIEPHON XapAKTEPUCTUKN
nouoxma"

Bbu6nmmoreka [JOK
https://m.edso0.ru/64b6e901

161

l'omoBas koHTpoOsbHAs paboTa. IVA

Bbu6nmmoreka [IOK
https://m.edsoo.ru/ed017d93
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162 PesepBublit ypok. O6o0mIeHNE 1 1 bub6numoreka [IOK
CHCTeMaTu3alMs 3HaHuH 110 TeMe " [lunamuka" https://m.edso00.ru/3149956b
PesepBHrlii ypok. O0001IEHNE U

163 CI/ICTEMaTmZEH;I 3ganuii o teme "Crartuka 1 Bubmiorexa LOK

} https://m.eds00.ru/0f9752ac
TBEP/IOTO Tea
PesepBHrlii ypok. O0001IEHIE U
164 CI/ICTEMaTmZp s 3HaHI/II\/IJIH 1o Teme "3aKOHBI 1 Bubmiorexa LIOK
B " https://m.edsoo.ru/6¢0dfocc
COXPAHCHHS B MEXaHHUKE
PesepBurblii ypok. O0001IEHNE U
165 CHCTgMaTmme{ 3HaHH;III 110 Teme "OCHOBBI 1 bubmoreka LJOK
1 . " https://m.edso0.ru/de148976
MOJICKYJISIPHOKMHETUYECKOM TEOpUH
PesepBueblil ypok. O000IIIEHNE U
166 CI/ICTI;MaTI/I?,Zp s 3HaHI/II;IH 10 TEME 1 Brommozexa HOK
1 https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeroBsie MaIIMHBI"
Peseprubiit ypok. O60011eHIE U

167 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHbie COCTOSIHUS BenecTBa. Pa3oBbie https://m.edsoo.ru/59ca5c91
nepexozab!"”

PesepBHEbliil ypok. O000IIIEHNE U
168 CI/ICTIe)MaTI/I?,ZII;I/IfI 3HAHUH 10 TEME 1 Brbmaorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE MOJIe
PesepBHEIil ypok. O000IIIEHNE U
P P ill bubmuorexa [JOK
169 CUCTEMATH3AIIAA 3HAHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH 2IEKTPUIECKHI TOK
PesepBHEIi ypok. O000IIIEHNE U
170 CI/ICTIe)MaTI/IS'Zp 1561 3HaHI/II;IH o teme "Toku B 1 Bubmzorexa HOK
B " https://m.edsoo.ru/cc7681d4
pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 170 16
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11 KITACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcbl
B3auMoneiicTBre NOCTOSHHBIX MArHUTOB U
1 MIPOBOJHUKOB ¢ TOKOM. MarauTHoe Ioie 1 bubmorexa LHOK
PoBOa ’ ' https://m.eds00.ru/487a8593
I'mnote3a Ammepa
BexTop MarunTHOM MH, nu. [TpuHnun
2 cyIe 111)031/1 15051 MarHHTiZ;HHOJIeﬁp .HI/IILI/II/I 1 buGnnorexa LIOK
YHep " ' https://m.edsoo.ru/4clabcch
MarHUTHON WHTYKITUU
3 MarsuTHO€ 110J1€ IPOBOIHUKA C TOKOM. 1 bubnuoreka [LIOK
OnbIT Opcrena https://m.edsoo.ru/d35d5262
bu6mmoteka I[IOK
4 C A é 1
118 AMIEPa, €€ HApas/ICHIe i MOLYID https://m.edsoo.ru/26d9c5ba
bu6mmoteka I[IOK
5 Pemenne 3ana 1
HICHHE sa/ad https://m.edsoo.ru/a37a0c21
5 [IpumeHenue 3akoHa AMIiepa. 1 bubnuorexa [LIOK
DneKTporu3MepuTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHriia, e€ HanpaBjeHHUE U MOIYIIb.
7 ZIBI/I)KGHI/I:e 3a ﬂ)KeHHOI‘E YaCTHUIIbI B ’ 1 bubmmorexa [OK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bu6nmorexa [IOK
8 Pemenne 3agau 1
a https://m.edso0.ru/504e98c7
b K
9 Pa6ora cunet Jlopenta 1 nomorexa O

https://m.edsoo.ru/d518be4b
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bubnuorexa [JOK

1 P
0 CHICHHE Saa htps://m.eds00.ru/93617bd9
11 MarauTHoOe 110JI€ B BEILIECTRBE. bubnnorexa [JOK
DeppoOMarHeTUKH, rapa- i JIMaMarHeTUKU https://m.edso0.ru/30ff9608
12 OcHoBHBIE CBOMCTBA )ePPOMArHETUKOB. bubmmoreka [IOK
[Ipumenenue peppoMarHeTUKOB https://m.edso0.ru/0b58190a
bubnnorexa [IOK
1 P "M n
3 elIeHue 3a7a4 1o Teme "MaruuTHoe mnose httos://m.edsoo.ru/5h55¢307
" " bu6mmoteka LIOK
14 Pemenue 3agau no reme "MarautHoe nosue https://m.edsoo.ru/d1cAae8a
15 SIBneHue 3neKTpOMarHUTHOM MHAYKIIMH. bubnuorexa [LIOK
[ToTok BeKTOpa MarHUTHOW UHIYKLIUU https://m.edsoo.ru/b3efalcl
bubnnorexa [JOK
1
0 DAC uinykumn https://m.edso0.ru/48150bd8
17 3aKO0H AJEKTPOMArHUTHON UHTYKIIUH bubnmnoreka [IOK
Dapanes https://m.edsoo.ru/a6dec188
bu6nmmotexa [IOK
T o
18 Buxpesoe anexrpuueckoe nojue. Toku Oyko htts://m.edsoo.ru/15abe 140
19 OJ1C uHaYKIMU B ABUKYILIAXCS bubmuoreka [JOK
IIPOBOJTHUKAX https://m.edso0.ru/0235cc02
bu6nmmoreka [IOK
20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
bu6nunorexa [IOK
21 II JI
PABio SeHta https://m.edsoo.ru/bbc22726
99 WNunayktuBHOCTE. Karymika MHAYKTHUBHOCTH B bubmuotexa [LIOK
LIENY TTIOCTOSTHHOT'O TOKa https://m.edsoo0.ru/621eae9d
93 SBnenune camounnykuuu. IC but6mmoreka [JOK

CaMOMHAYKIINU

https://m.edsoo.ru/7ee60ca8
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24 DHeprusi MAarHUTHOT'O TOJISI KATYILKH C bubnuorexa [JOK
TOKOM. DJIEKTPOMArHUTHOE I0JIe https://m.edsoo.ru/b3cOad11l
bubnnorexa [IOK
2 Pemerite saat https://m.eds00.ru/8869d2b
26 O060011IeHNE U CUCTEMATHU3AIMS 3HAHU 110 bu6mmoreka [IOK
Teme "DIeKTpouHaMuKa" https://m.edso0.ru/76484025
97 KonTponbHnas paboTa no reme bubnuorexa [IOK
"DnexTpoauHamMuka" https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cuctema. CBOOOIHBIC bubnuoreka [JOK
kosebanus. ['apMoHnUYeckre KonebaHus https://m.edsoo.ru/7c1db385
29 KunemaTndeckoe 1 TMHAMHYECKOE OIMCAHUE bubnuorexa [JOK
KOJIe0ATEIbHBIX IBUKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BeBo
30 JMHAMUYECKOr0 OIUCAHUS TAPMOHUYECKUX bu6mmoteka [IOK
K0JIe0aHUU U3 UX SHEPreTHUECKOTro U https://m.edso0.ru/e3c99692
KMHEMAaTUYEeCKOTO OMMCAHHUSI
. bubmuoreka [JOK
81 AMILIHTY 1A 1 (asa KoneOannil https://m.edsoo.ru/7a0c439a
[lepuon n yactora konedanuid. [lepuon
MaJIbIX CBOOOHBIX KOIeOaHui
32 MaTeMaTuyeckoro MasTHuka. [lepuon bubnmorexa [IOK
N https://m.edso0.ru/e0399319
CBOOOIHBIX KOJIEOAHUN MTPYKHUHHOTO
MasiTHUKA
33 3aryxatomue koyie0anus. BeiHy)1eHHBIC bubnmnoreka [IOK
Konebanus. Peonanc https://m.edso0.ru/72e93d09
34 ABTOKOIICOaHUS bubmorexa TIOK

https://m.edsoo.ru/6add2644
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bubnuorexa [JOK

35 Pemenwue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHpepenius "MexaHndecKue bubmuoreka [JOK
KOJIeOaHMS B MY3BbIKAIbHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
37 O0o001IeHNe 1 CUCTeMAaTH3aIus 3HaHUH 110 bubnnoreka [IOK
teMe "MexaHudeckue KoneOanus" https://m.edsoo.ru/eb84182f
38 DNIeKTpOMarHUTHBIE KOJICOaHHUS. bubnnoreka [IOK
KonebarenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIbI
39 3a IS)I Z KOH/ICHCATOPAa C aMILIUT 0};”1 CHJIBI bubmmorexa [IOK
PAA A p e https://m.edso0.ru/093f9af1l
TOKa B K0JIeOaTeIbHOM KOHTYpe
40 3aK0H COXPAHEHUS SHEPTUH B UACATBHOM bubnnoreka [IOK
K0JIeOATEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromye JICKTPOMarHuTHBIC KOJICOaHMs.
41 BI)II}-I’X K I;:—IHBIG aneET OMarHUTHbBIC bubmmorexa [IOK
YHA P https://m.edso0.ru/5¢668619
KosieOaHus
42 [IepemeHnHsIi TOK. Pe3uctop u KoHIeHCaTOp B bubnnorexa [IOK
LMY IEPEMEHHOTO TOKa https://m.edso0.ru/84836152
43 Karymika nHIYKTUBHOCTH B LIETIH bubnuorexa [LIOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akon Oma J1sl SJEKTPUIECKOM 11eTTH bu6nmorexa [IOK
[IEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MomiHOCTh IEPEMEHHOTO TOKA.
45 AME‘II/IT Hoepn elCTBYIOIIEE 3HAUCHUE bubmmorexa LIOK
b s Yot https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATIPSDKEHUS
b K
46 Pe3onaHc B 5eKTpuyecKon enu nommorexa [10

https://m.edsoo.ru/087506df
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bubnuorexa [JOK

47 P
CHCHHe saat https://m.edso0.ru/a16836a4
Wneanpueiif Tpanchopmarop. IIpon3BoacTso,
48 Hﬁ;u efayda u HET eg)marl)me BJII)CKTp I/IquKIcI)Pi‘ bubmmorexa LIOK
ped P P https://m.eds00.ru/f97418ae
SHEpPrun
DKOJIOTHYECKUE PUCK OU3BO/ICTBE
| snexrposneprin. Kynurypa nenonssosams Bummorexa LIOK
p prit. RYILTYP . https://m.edsoo.ru/a6f74d93
3JICKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU
bubnuorexa [JOK
P
50 CHICHHE 31t https://m.edsoo.ru/ee6677ed
bubnnorexa [JOK
51 P
CHICHHE 31t https://m.edsoo.ru/7cab59f8
59 O06o001IeHNEe ¥ CUCTEeMAaTH3alIis 3HAHUH 110 bubnuoreka [JOK
TeMe "DIeKTpOMarHuTHbIC Kojaebanus" https://m.edso0.ru/401024a9
53 MexaHn4yeckne BOJIHBI. XapaKTePUCTUKHI bubnnoreka [IOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6nmmoreka [IOK
55 3Byk. X
BYK. 24parICpHCTIIH SBYKa https://m.edso0.ru/138b6f09
56 WNHuppazByk u ynpTpaszsyk. Lllymosoe bubnuorexa [LIOK
3arpsA3HEHHUE OKPYKAOIIEH CPeJIbl https://m.edsoo.ru/7380038f
bubnunotexa [IOK
57 P
crere sajat https://m.edsoo.ru/cfd918bf
58 DneKTpoMarHuTHbIE BOJIHBL. U3mydeHne bubnmnoreka [IOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus 3JeKTPOMarHUTHBIX BOJIH. CBOMCTBa bu6mmoreka [IOK

SJICKTPOMArHuTHBIX BOJIH

https://m.edsoo.ru/d01b818c
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[IIxana 31€KTPOMarHUTHBIX BOJIH.

bubnuorexa [IOK

60 [Ipumenenwue s1aeKTpoma 0
PHMEHCHHE STCKTPOMATHITHBIX BOMH B https://m.edsoo.ru/49bel1f9e
TEXHUKE U OBITY
[TpuHIMTIBI PAMOCBS3U U TEJICBUICHUSI.
61 Pf MOJIOKA I;m DNEeKTPOMarHuTHOE buomiorexa LIOK
8 HH. JICITPOME https://m.eds00.ru/9f96f1F8
3arpsi3HEHNE OKPYKaIoLIEeH cpebl
62 KonTtponsnas padora no teme "Konebanus u bubnuorexa [IOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aK0H MPSAMOIIMHEUHOTO bubnnoreka [IOK
pacnpocTpaHeHus CBETa https://m.edso0.ru/f9566406
64 Pemenue 3aga4 Ha NIpUMEHEHUE 3aKOHA bu6nmoreka [IOK
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [Lockoe 3epkaso. bubnnoreka [IOK
Cdepuaeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTelNb PEIOMIICHHUS.
66 [ToytHOE BHYTpPEHHEE OTPAKCHHE bubmorexa HOK
. ' https://m.edsoo.ru/bc2e55cd
[TpenenbHBIN Yros HOJTHOTO BHYTPEHHETO
OTpaXECHUS
67 Pemienue 3ama4y Ha MpUMEHEHHE 3aKOHOB bubnmnoreka [IOK
OTPa)KEHHUs U NPETOMIICHUS CBETA https://m.edso0.ru/49d830a9
68 Xop nyden B mpusMe. [lucrniepcus cera. bu6mmoreka [IOK
CroxxHbIi cocTaB Oenoro cera. L{pet https://m.edsoo.ru/d8elc3be
69 JInn3el. DOKYCHOE PACCTOSIHUE U ONITUYECKAS bu6mmoreka [IOK
CHUJIA JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeHuM B IMH3aX U UX bubmuotexa [LIOK

cucTeMax. YBeJIUUYEHUE JTUH3bI

https://m.edsoo.ru/bb53b1d5
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Pemenue 3agau Ha mocTpoeHue

71 M300paKEHUH, IT01y4aeMBbIX C [IOMOIIBIO bubmmorexa [IOK
p > TOIYH m https://m.eds00.ru/5a868f09
JINH3
72 I'ma3 xak onrudeckas cucreMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pewenune 3anay. IIpenens npuMeHUMOCTH bubnnoreka [IOK
73 N
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METObI €€ U3MEPCHHS bubmmorexa [IOK
p s P https://m.edsoo.ru/f32aab06
bubnuoreka [JOK
& Jucniepens caera https://m.edsoo.ru/lel6ccée
bubnuorexa [JOK
7 n
6 HTEp(epeniA cBeTa https://m.edso0.ru/5fc0c638
77 KorepenTHble HCTOYHUKH. Y CIOBUSA bubnuorexa LIOK
Ha0JII0/IeHUSI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
bu6nmmoreka [IOK
8 Pemerme 3ana: https://m.edsoo.ru/3061de2b
bu6nmmoreka [IOK
7 lpumenenne mrTepgepenm https://m.eds00.ru/668edbc8
bu6nmmoreka [IOK
80 Jlngparis caera https://m.edsoo.ru/12ed04b5
81 JudpaxkuonHas pemérka. Y cioBue bubmuorexa [LIOK
HaOJIOJICHUS TJIABHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bu6nmorexa [IOK
82 P
CHICHHE Sa1ad https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuotexa [LIOK

[Tonsipusanus cBera

https://m.edsoo.ru/e9890fe9
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bubnuorexa [JOK

84 P
CHICHHE sajat https://m.eds00.ru/c56¢8158
85 CBeTOBLIE SIBIICHUS B IIPUPOIE buGnnorexa [IOK
pHp https://m.eds00.ru/0b36363d
86 O06o001IeHEe U CHCTEMAaTH3aIis 3HAHUH 110 bubnuoreka [JOK
teme "OnrTrka" https://m.edsoo.ru/8a14748b
bubnnorexa [JOK
87 K §) O
OHTpOJIbHAs paboTa nmo TeMe «ONnTHKa» httos://m.edsoo.ru/82315dd4
['paHuUIIB TPUMEHUMOCTH KJIACCHYCCKON
88 MEXAHUKN. 3aKOHBI DJIEKTPOIUHAMUKH U bubnmorexa [IOK
) Tpoa https://m.edsoo.ru/c9bd77cb
MPUHITAIT OTHOCUTEIILHOCTH
89 [TocTynartel crienuaabHON TEOPUH bubnuorexa [LIOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue
90 npuauHHOCTA. OTHOCUTEIHLHOCTE bubmorexa LHOK
P ) https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHU U
COKpAIICHHUE JJTUHBI
o1 DHEprusi U UMIYJIbC PENITUBUCTCKON bubnnoreka [IOK
YJACTHIIEI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl ¢ YHEPTUEH U UMITYITLCOM bubnnoreka [IOK
PETATUBUCTCKON YaCTUIbI. DHEPTHSI TOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBeCcHOE TEILIOBOE U3TYYECHUE bubmmorexa [JOK
ya https://m.edsoo.ru/f54035a5
but6mmoreka [JOK
94 3aKoH cMere Buna
KOH CMEIICHILT BIH https://m.edsoo.ru/1c5ff752
95 T'unoreza M. ITnanka o kBautax. @oTOHEBI bubnnorexa [IOK

https://m.edsoo.ru/a5ffa218
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bubnuorexa [JOK

96 C)
HEPTHA 1 UMITYIILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. Onbiter A. I'. CTonerosa. bu6mmoteka LIOK
3akoHsbI poTodddexra https://m.edsoo.ru/8c68e5b9
08 VYpauenue DiHmTeitHa 111 hoTodPdekra. bubmmoreka [IOK
"Kpacnas rpanuna" ¢porosddexra https://m.edsoo.ru/01ef4556
bubnnorexa [IOK
99 .0 I1. H. JIe6
Mlaperie cBeTa. OMbITeL eoecsa https://m.edso0.ru/64b4f966
bubnnorexa [JOK
1 B 7
00 OJIOBLIC CBOHCTRA HacThl https://m.edsoo.ru/f59cfcec
Boansl ae bpoits. J{imuHa BosiHs! e bpoiis
101 u a3MeIlI)1 o%nacmﬁoxanma 15051 o bubmmorexa LIOK
PASHEPE! 8 https://m.edsoo.ru/5df8baf1
JBUXKYIICHCS YaCTHIIBI
bubnuorexa [JOK
102 K - 7
0 OPHYCRYTAPHOBOTHOBOR AYATHSM https://m.edsoo.ru/8ccab62a
bu6mmoteka I[IOK
1
03 Jlupakius S1CKTPOHOB Ha KpHCTAILTAX https://m.edsoo.ru/30dbal8c
Crernuduka n3MepeHnii B MUKPOMHUDE.
104 COO"IFIH(()i)HleHI/ISI HGI(:H e GHéHH;)CTeﬁp brbsmorexa HOK
. PeA https://m.edso0.ru/65783dec
I'eitzenOepra
bu6mmoteka I[IOK
1 P
05 CUICHHE rpagiieckiX 3azad https://m.edsoo.ru/e70195bd
N bubnuoteka [IOK
106 P
CIICHHE PACHCTHRIX SanaA https://m.edsoo.ru/ee9b3182
107 KonTtponbnast pabora mo temam: "OCHOBBI bubnuoteka [IOK
CTO", "KopnyckynsipHO-BOJIHOBOM Tyanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI IO UCCIIETIOBAHHUIO CTPOCHHS aTOMA. bubnmnoreka [IOK

[MnanerapHas Mojienb aToma Pesepdopaa

https://m.edso0.ru/312b750a
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bubnuorexa [JOK

109 Hoctynarst bopa https://m.edsoo.ru/404dfa9a
110 Bunei cnextpos. CekTp ypoBHEHN SHEPrUU bu6mmoteka LIOK
aToMa BOJIOpoJa https://m.edsoo.ru/cf74b11a
11 CHOHTaHHOE U BBIHYKICHHOE U3JTyYCHUE bubmmoreka [IOK
CBETa https://m.edso0.ru/f945d85¢c
112 Tasep bubnnorexa [IOK
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa I'eitzenbepra-
113 HZZHGHKO. 3apsin u Ma(I:)COBOG qncnc])p siapa. bubmmorexa [IOK
https://m.edsoo.ru/34ada5de
H3oTonbl. PanroakTMBHOCTh
3aKoH paJuoakTUBHOrO pacnajaa. CBoiicTBa
114 MOHU3HUPYIOUIETO U3JIy4eHUs. BiausHue bubnuorexa [LIOK
PaIHOaKTUBHOCTH Ha KUBbIC OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Jo3umerpus
OHeprus CBsA3H HYKJIOHOB B sizipe. S epHble
cuibl. [ledext maccsl siapa. SnepHbie
115 peakmuu. Snepusie peakTopsl. [IpoOiaemsr bubmuoreka [JOK
YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edso0.ru/ff1758d0
DKOJIOTUYECKHE aCIIEKThl Pa3BUTHUS SJEpHON
JHEPreTUKN
MeTo1bl perucTpalu U UCCIIEIOBAHUS
BJIeMeHTaI‘)’HBIX yactull. DyHJaMEeHTabHbIE BuGmiorexa LIOK
116 B3auMo/eiicTBusl. bapuoHbl, ME30HBI U
. https://m.edsoo.ru/lac08a5hb
nentonsl. [IpencraBnenne o CtannapTHOU
Mozienu. KBapk-riitooHHas MoJienb aJjpOHOB
®wusuka 3a npeaenamu CTaHIapTHON MOJIETH.
i . bubnuotexa [IOK
117 Témuast Matepust U TEMHas SHEPIHsL.

EnuHCcTBO (DM3MUecKoil KapTUHBI MUpa

https://m.edsoo.ru/c026fd37
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OraInbl pa3BUTHSA aCTPOHOMUU. 3HAUEHUE

bu6mmoreka [IOK

118 aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS

119 00BsCHEHUS IPUPOJIbI KOCMUYECKHX bu6mmoteka [LIOK
00BeKTOB. METO/1bI aCTPOHOMHYECKHUX https://m.eds00.ru/39c44028
HUCCIIEIOBAHUN
CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIHI,

120 paIlIfOTeJIeCKOHH, BHeaTMoc(epHast brbmmorexa [IOK

https://m.edsoo.ru/4877aale
aACTPOHOMHUS

121 Bun 38é31H0r0 HeOa. Co3BEe3 U, IPKHE bubnuorexa [JOK
3BE3/b], IIJIAHETHI, UX BUAUMOE JBHKEHUE https://m.edsoo.ru/aac588eb
Conneunas cuctema. Comnnie. ConHeunas

122 AaKTUBHOCTbH. MlcTOUHUK 3Hegrnn Connua u Bubmmorexa LOK

. https://m.edso0.ru/22748eb4
3BE31
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH.
123 Juarpamma "CHeKTpaHBHIIZIﬁ Knpacc — bubmioreia LIOK
| https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3/1bI TJIaBHOM IOCIIEI0BATEILHOCTH bubmmorexa [TOK
https://m.edsoo.ru/b3ch766¢
Bnytpennee crpoenue 38E31. CoBpeMEHHBIE

125 MPEJCTABICHUS O TPOUCXOKICHUHN U bubmuoreka [JOK
sBommony CoJHIIa U 3BE31. DTallbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]

126 Mueunsiii [Tyte — Hama [Manaktuka. Tumnsr bubmuotexa [LIOK
rajakTuk. YEpHbIE NBIPBI B paxX ralaKTUK https://m.edsoo.ru/7cd10a0a
Bceenennas. Paciumpenue Beenennoid. 3akon

bubnunoreka LIOK
127 Xab6ma. Teopust bonbioro B3peiBa.

PenukToBoe H3JIy4YCHUC

https://m.edsoo.ru/3dbdf0d2
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128 MacmrabHas cTpykrypa BeeneHHoid. bubnnoreka [IOK
Meraranaktuka https://m.edsoo.ru/ce234633
bubnnorexa [IOK
129 Hepeménubie mpo6ieMbl aCTpPOHOMUUT
p P P https://m.edsoo.ru/d37d9ffe
Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBaHue MarHUTHOTO MOJIs
130 MOCTOSIHHBIX MarHuToB" uinu "MccnenoBanue bubnnorexa [JOK
CBOICTB (peppOMarHeTUKoB" miu https://m.edsoo.ru/67361aef
"UccneqoBanue AeHCTBUSA IIOCTOSIHHOTO
MarHurTa Ha paMKy ¢ TOKOM"
®u3NUeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cuibl Amnepa" unm "M3ydenue
P P v " bubmmoreka [JOK
131 3aBUCHMOCTH CUJIbI AMIIepa OT CHJIbI TOKA
" . https://m.edsoo.ru/fcae91e9
niu "OnpeneneHre MarHUTHOW MHAYKIIMY Ha
OCHOBE M3MepeHus cuibl Ammepa"
Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue BIEHUS 3JIEKTPOMAarHUTHOM
132 8 " " P https://m.eds00.ru/c36658da
uHayKnuu'" win "OnpeneneHne HHIYKIUN
BHUXPEBOI'0 MarHUTHOTO MOJIs"
Du3nUeCcKul IPAKTUKYM I10 TEME
133 "UccnenoBanue siBI€HUS CAaMOMHAYKIUN" bu6mmoteka I[IOK
win "COopka MOAEIH SJIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
Pu3nYecKuil MPaKTUKYM IO TEME
134 "N3mepenue nepruoaa cBOOOIHBIX KoJIeOaHUH bubamorexa [OK
p puon A " https://m.edso0.ru/5d159d35
HUTSHOTO U MPYKUHHOT'O MAasITHUKOB
PuU3nYECKUi MPAKTUKYM 10 TEME
" P M bubnuoteka [IOK
135 [Tpeobpa3oBaHue SHEPTUU B IPYKUHHOM

MasTHUKE"

https://m.edsoo.ru/a28026bd
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Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCIIEI0BATEIbHO COSTUHEHHBIE

bubnuorexa [IOK

136 KOHJICHCATOP, KaTYIIKY U PE3UCTOp" Uin https://m.edso0.ru/89dc2d90
"UccnenoBanue paboThl HCTOYHUKOB CBETA B
LeMy IEPEeMEHHOro ToKa"

137 ®dusndeckuit MpakTUKyM 110 Teme "M3yuenue bubmmoreka [IOK
1apamMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3n4ecKuil NPaKTUKYM 110 TEME

138 "N3mepenne nokazaresns mpeioMIeHuUs bubmmoreka [JOK
crexna" umu "llomyuenune n3o0paxeHus B https://m.edsoo0.ru/42569eal
CHUCTEME U3 IIJIOCKOTO 3€pKaJia U JIUH3bI"

Pu3n4ecKuil IPaKTUKYM I10 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO Bu6morexa [IOK

139 paccTosiHUS OT BellecTBa (Ha MpuMepe httos://m.edso.ru/b879fb3f
*Kuakux 1uH3)" win "M3mepenne GpokycHOro
pacCTOsTHUS PacCEUBAIONIUX JINH3"

PuU3NYECKUi MPAKTUKYM 10 TEME

140 "HaGnronenue fm(bpalc};NII/m, uHTephepeHIuN bubmorexa HOK
1 TIoNApH3ALIH CBETa" https://m.edsoo.ru/8b7ac737
Pu3nYecKuil NPAKTUKYM 110 TEME
"Onpenenenre UMIyJabCa U SHEPTUH BuGmrorexa [{OK

141 PENATUBUCTCKUX YacTHII (1o poTorpadusm httns://m.eds00.ru/63756¢47
TPEKOB 3apsSKEHHBIX YaCTUIl B MATHUTHOM
nose)"

DuU3nYeCKUi MPAKTUKYM 10 TEME
142 "U3mepenue H(I))CTOSIHIZ(I)\; [Inanka Ha ocCHOBE Bubmrorexa LIOK

uccienoBanus porodrdpdexra" wim

https://m.edsoo.ru/eb916f82
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"HccmenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/] OT HarpsiKeHus"

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue CrieKTpa pa3peskeHHOT0
aTOMapHOI0 BOJOPOa U U3MEPEHUE
nocTostHHOM Pun6epra”

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

144

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (hOHA C
UCIIOJIb30BaHueM ao3umeTpa’ uinn "Mzyuenune
MOTJIONICHHS OeTa-4acTHI] aIFOMUHHEM"

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

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM TJ1a30M C UCIIOIH30BAHUEM
KOMIThIOTEPHBIX TPHIIOKCHUHN IS
oTpeeNeHus OJ0KEeHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOro MOMyIIapus U sIpKHe
3BE311p1" uin "HaOmronenus B TeJIeCKOn
JIyHBI, IaHET, TYMaHHOCTEH 1 3BE3THBIX
CKomIeHUH"

bu6mmoteka [IOK
https://m.edsoo.ru/1072021e

146

0O0001eHne ¥ cucTeMaTh3als 3HaHuii. Pois
(GU3UKY 1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COITMAILHON M DTHUECKOM
cdepax esaTeTbHOCTH YeIOBEKa

but6mmoreka [JOK
https://m.edsoo.ru/adéddeed

147

O0001eHne 1 cucreMaTu3ars 3Haanii. Pois
U MeCTO (PM3HUKU U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

but6mmoreka [JOK
https://m.edsoo.ru/18f19f7c

148

0O0001eHre U cucTeMaTu3anus 3Haduil. Pos
¢bu3udeckoit Teopun B GOPMUPOBAHUU

bu6nmnoreka [IOK
https://m.edsoo.ru/e7d400f4
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MPEJICTABICHUA O PU3NICCKON KapTUHE
MUpPa, MECTO (PH3UIECKON KapTHHBI MUPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX [IPEJCTABICHUMN O IPUPOLE

149 O06o001IeHNEe ¥ CUCTEMAaTH3aIus 3HAHUH 110 bu6mmoteka [IOK

teme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O0o001IeHNe 1 CCTeMAaTH3aIus 3HAHUH 110 bubnnoreka [IOK

teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHHEe ¥ CUCTeMATH3AIHsI 3HAHUH 110 bubnnoreka [IOK

teme "JIluramuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHNEe ¥ CUCTEeMAaTH3alus 3HAHUH 110 bubnuorexa [JOK

teme "Cratuka TBEpAOro tena' https://m.edsoo.ru/3cca482e
153 O0o001IeHNe 1 CCTeMAaTH3aIHs 3HAHUH 110 bubnnoreka [IOK

TeMe "3aKOHBI COXpAaHEHUS B MEXaHHKE" https://m.edsoo.ru/32a4d1a0

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 5ub OK
154 TeMe ""OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM monmorexa I

. https://m.edsoo.ru/ed440ca8

TEOPHH
155 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6nmmoreka [IOK

teme "TepmoanHamuka. TerioBbie MavHb!" https://m.edsoo.ru/c63f7c10

O00011eHNe ¥ cCUCTEMAaTH3aLMS 3SHAHUH 110 Eubs OK
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. nomotexa L

Dasosbie nepexomsr” https://m.edso0.ru/1d36b5b1
157 O00011eHne ¥ cUCTEMAaTH3aLNS 3HAHUH 110 bubnunoteka [IOK

Teme "DnekTpudeckoe mnose" https://m.edsoo.ru/3bf0def9
158 O00011eHNe ¥ cUCTEMATU3AaIMs 3HAHUI 110 but6mmoreka [JOK

teMe "[10CTOSAHHBIN IIEKTPUUECKUi TOK" https://m.edso0.ru/71453ee6
159 O00011eHNEe U cCUCTEMAaTH3aLNS 3HAHUH 110 bu6nunoreka LIOK

teme "Toku B pa3inyHbIX cpeaax”

https://m.edsoo.ru/3d40077a
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160 O06o001IeHEe ¥ CUCTEMAaTH3alus 3HaHUH 110 bu6mmoreka [IOK
teMme "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae

bubnnorexa [IOK

161 r oora.Il/A

OAOBA3 ROHTpOILHAT pabota https://m.eds00.ru/053¢2248
PesepBurblii ypok. O0001mIEHNE U

162 CI/ICTIe)MaTI/BZpI/ISI 3HAHUH 10 TEME Bubmuorexa LOK

° 5 . https://m.eds00.ru/d6310bfd
MexaHuueckue KojieOaHus
PesepBueblil ypok. O000IIIEHNE U

163 CI/ICTI;MaTI/I?,ZII:I/I?[ 3HAHWH IO TEME Bubmiorexa LIOK

" " https://m.edsoo.ru/5e2bb83d
DIIeKTPOMarHUTHBIE KOJICOaHUS
Peseprublit ypok. O60011eHuE U

164 CHCTeMaTH3aIlusl 3HAaHUH 110 TEMe bubnuorexa [JOK
"MexaHUYEeCKHUE U AIEKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PesepsHblil ypok. O600111€HNE 1 bubmuoreka [LIOK
cucTeMarusanusa 3Haunii 1mo reMme "Onruka" https://m.edsoo.ru/52ad1603
PesepBuelii ypok. O000IIIEHNE U

P P fll " bu6mmoteka I[IOK
166 cucreMarusamnys 3Haunil no reMme "OCHOBBI
. https://m.edsoo.ru/5beclc65
CTO
PesepBHEbIiil ypok. O000IIIEHE U
167 CHCTgMaTmZEHs[ 3HAHUH 10 TEME Bubmoreka IIOK
" N " https://m.edsoo.ru/f7c59d38
KoprmyckysipHO-BOTHOBOH JTyain3m
PesepBHEIil ypok. O000IIIEHNE U
168 CI/ICTIe)MaTI/IS'Zp 1561 3HaHI/II;IH o teme "dusznka Brbmrorexa HOK
" B https://m.edso0.ru/1f511654
aroma
PesepBHEIi ypok. O000IIIEHNE U
P P fll " bubmuoreka [JOK
169 cUCTEMAaTH3AINA 3HAHNI 110 TeMe "DPu3uka

ATOMHOTIO sApa U 3JICMCHTAPHBIX ‘-IaCTI/II_I"

https://m.edsoo.ru/905c5ce0
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PesepBHeiit ypok. O600ICHHE U

170 CHUCTEMAaTH3aIMs 3HAHUU 110 TeME " DIIeMEHTEI 1 Bubmmorexa LHOK
L,[, https://m.edsoo.ru/2bffb94c
acTpoU3UKH
OBIIEE KOJIMYECTBO HACOB I1O 170 16

I[TPOI'PAMME
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI10 KJIACC

Kon
NPoBepPseMOro
pe3yJabTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHOM NPOrpaMMBbI CpeIHero 001ero 00pa3oBaHusd

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO GU3UKU B (OPMHUPOBAHUU
COBPEMEHHOM HayYHOHN KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKU
Y TEXHOJIOTUH, B IIPAKTUYECKOU EATEIHOCTH JIFOIEU

10.2

VY4uThIBaTh TI'PaHMULBI NMPUMEHEHUS H3YYEHHBIX (DU3MUYECKHX MOJIEIIEH:
MaTepuajibHas TOYKA, WHEpLUalbHAas CUCTeMa OTcuéTa, abOCOIIOTHO
TBEPJIOE TENI0, WICATbHBIN ra3; MOJEIN CTPOEHUS Ia30B, )KUIKOCTEH U
TBEPIBIX TEJ, TOYEUHBIH OJIEKTPUYECKUH 3apsii — TMpH  PELICHUH
duznuecKux 3a1a4

10.3

Pacrio3naBate ¢usznueckue siBICHUS (MPOIECChI) M OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJIIPHO-KHHETUYECKOH TEOpHUHU
CTPOCHHUSI  BEIIECTBA M  JJIGKTPOJMHAMUKU:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUXKCHHUE, CBOOOHOE TaJICHUE TeI,
JBI)KCHUE TIO OKPYXHOCTH, UHEPIHsI, B3aUMOCHcTBUE Tell; Tuddy3us,
OpOYHOBCKOE JIBUKCHHE, CTPOSHHUE KHUIKOCTESH U TBEPABIX TN, I3MCHCHUE
00béMa Ten TpH HarpeBaHWM (OXJAXICHHH), TEIUIOBOE paBHOBECHE,
UCIIapeHUe, KOHJCHCAIUS, IUIABIICHUE, KPHUCTAUIM3AINS, KHUIICHHE,
BJIQXKHOCTh BO3/yXa, IMOBBIICHUE JABJICHUS ra3a MpH €ro HarpeBaHUH B
3aKpBITOM COCYZ€, CBA3b MEXIy IapaMeTpaMH COCTOSHHUS raza B
M30TIPOIIECCax; AIMEKTPU3AIHS Tell, B3aMMO/ICHCTBHE 3apsI0B

10.4

OnuceiBaTh ~ MEXaHUYECKOE  JBIDKEHHE, UCNONb3ysd  (U3NUEcKue
BEIIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHila, UMITYJIbC Tejla, KHHETHUYeCKast SJHEPrus, IOTEHIMAIIbHAS
SHEPIrus, MeXaHnuecKas paboTa, MEXaHHMUECKasi MOLTHOCTh; IPU ONUCAHUU
IIPaBWJIBHO TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEIMYMH, UX
0003Ha4YeHMs] U €IMHUIIBI, HAXOAUTb (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(bU3NUECKyI0 BETUYNHY C IPYTUMH BeTMUYMHAMHU

10.5

OnucelBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TENI U TEIUIOBBIE SIBICHUS,
UCTIONB3Ys (pr3MUYecKre BEIMUUHBL: IaBJIeHHE ra3a, TeMIepaTypa, CpeIHssa
KMHETUYECKass  DHEPrus  XAOTUYECKOrO0  JBHIKEHHUS  MOJIEKYIL,
CPEIHEKBAIpaTU4YHAsL CKOPOCTb  MOJIEKYJ, KOJIMYECTBO  TEILIOTHI,
BHYTPEHHsI 3HEprus, pabora rasza, Ko3(puIneHT Moae3Horo ACUCTBUSL
TEIJIOBOTO  JBUTATENs; TPU  ONHWCAHMM TPABWIBHO TPAKTOBATH
¢bu3nyecKuit CMBICJI HCHOJb3YEMBIX BEIHMYMH, HX OOO3HAuYeHUs H
€IMHULIbI, HaXOJIUTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYIO (PUINYECKYIO
BEJIMYUHY C APYTMMH

BEJIMYHUHAM




10.6

OnucelBaTh  M3YYEHHBIE  AJIEKTPUYECKUME CBOMCTBA  BEIECTBA WU
AIIEKTPUUYECKUE SIBICHUS (IIPOLECCHI), UCTIONb3Ys (PU3HMUECKUE BEINYHHBI:
JNEKTPUYECKUN 3apsl, JJIEKTPUYECKOE I10JI€, HAINpPsHKEHHOCTh I10JIA,
IIOTCHIMAJ, PA3HOCTb IIOTEHLMAJIOB;, IIPU ONHCAHUM IIPABUIIBLHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYMH, HX
0003HaYeHHsI U €JMHUIIBI; YKAa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
($U3NUECKyIO BETUYNHY C IPYTUMH BETHUYNHAMHI

10.7

aHAU3UPOBaTh  (PU3MUYECKHUE TPOIECCHl M SIBICHUS, HCIOJB3Ys
(bu3nyeckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUpPHOTo TArotenus, I, 11 u
III 3axonbl Hpr0TOHA, 3aKOH COXpaHEHUsI MEXAHUUYECKOW SHEPIHH, 3aKOH
COXpaHEHMsI MMIIYJIbCA, MPUHLMI CYNEPIO3ULUU CWJI, [PUHIUI
paBHOIIpaBUs  MHEPUUAIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHE! KUHETHMYECKOH DSHEPruu TEIUIOBOIO JIBMJKEHUS MOJIEKYJI C
aOCOJIIOTHOW TemImepaTrypoil, NepBbI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHMs ANEKTPUUYECKOTO0 3apsia, 3akoH KyiloHa; mpu 3ToM pa3iandarb
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE U
yCJIOBHS (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3idyaTh YCJIOBUS HMX 0€30IacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BrmmonuaTe SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C HMCIIOJIB30BAaHUEM IPSAMBIX U KOCBEHHBIX W3MEPEHUH; IIPU
sToM (GOpMyIHpoBaTh TpodiemMy (3amady) W THIOTE3y Y4YeOHOro
IKCIIEpUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHUS,
MIPOBOAMTD OTBIT U (POPMYIUPOBATH BBIBOJIBI

10.10

OcymiecTBIATh NpsMble U KOCBEHHBIE H3MEPEHUs (PU3NUECKUX BEJTMUYUH;
IPU 3TOM BBIOMPATh ONTUMAIbHBIN CIOCO0 M3MEpEHHs U UCIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMH BEIWYHMHAMH C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; TMPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3yJbTaThl TOJYYCHHOW 3aBUCUMOCTH
(U3MYECKUX BEJIIMYMH B BHJE TaONHI] U rpaduKOB, JeiaTh BBIBOJBI 11O
pe3ynbTaTam HCCIeA0BAHUS

10.12

Co0mroaTh ipaBuia 0€30MacHOTO TPy/1a MPU MPOBEICHUH HCCIICIOBAHUN
B paMKax y4eOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIIEIOBATEICKOW U
MIPOEKTHOH JIEATETFHOCTH C HCITOJIb30BaHHEM U3MEPUTEILHBIX YCTPOUCTB
U 1a60paTOPHOTro 00OPYIOBAHUS

10.13

Pemate pacuéTHbie 3amaud C SBHO 3aJaHHONW (U3HUYECKON MOJIEIbIO,
WCIIONB3Ys (Pr3UUECKre 3aKOHBI ¥ IPUHITUITBI; Ha OCHOBE aHAJIN3a YCIOBHSI
3a/1au BRIOUPATh PU3HUECKYIO MOJICIb, BBIIETATh (PU3UIECKUE BETMUUHBI
u (GopMyIbl, HEOOXOMUMBIE I €€ pPEIICHHs, MPOBOAUTH PAcUEThl U
OIICHUBATh PEATLHOCTD MOMYUYEHHOTO 3HAUYCHUsT (PU3UUECKON BETHUUHBI




10.14

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPAUBATH JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUN C ONOpPOM Ha HM3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIEHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs IIOMCKa, CTPYKTYpUPOBaHUS,
UHTEPIIPETAllMM U IIPEACTaBICHUsS Y4eOHOM M Hay4HO-TIIOIMYJISIPHOU
uHpOpMaLUY, TOIYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh NOJYYAEMYI0 HHPOPMALIHIO

10.16

[TpuBoauTh mpUMeEpbl BKIaZa POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3HUKOB B pa3BUTUE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH

10.17

Hcnonk30BaTh TEOPETHUECKUE 3HAHUS TI0 (DU3HKE B MMOBCEAHEBHOMN JKU3HH
U1l oOecrieueHHsl OE€30MacHOCTH MpU OOpalleHHH ¢ NpudopaMu |
TEXHUYECKUMH YCTPONCTBAMHU, JIJISi COXPAHCHHSI 37I0POBbS ¥ COOJIOACHUS
HOPM JKOJIOTHYECKOTO MOBEICHHsSI B OKPYXKAOIIEH cpefie

10.18

PaGoTtate B Tpynme ¢ BBIMOJHEHHWEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAllMOHATIBHO paclpenesiTh 00I3aHHOCTH
U TUIAHUPOBAThH ACSATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJ€KBAaTHO
OIICHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB TPYNIbl B pEIICHUE
paccMaTpuBaeMoii mpoodIemMbl

11 KITACC

Kon
NMpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHON NPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha IpUMEpPaxX poiib U MECTO (pU3MKHU B GOPMHUPOBAHUU
COBPEMEHHOI Hay4yHO! KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKU
U TEXHOJIOTMH, B NPAKTUYECKOW NEATENbHOCTH JIFOJEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MHpa

11.2

VY4uThIBaTh TPaHMIBI NMPUMEHEHUS H3YyYeHHBIX (U3NYECKHX MOJelNeit:
TOYEUHBIN JJIEKTPUYECKUHN 3apsl, SACpHas MOJEIb aTOMAa, HYKIOHHas
MO/JIeJIb ATOMHOTO sJIpa MPpH pelieHNH (PU3NIECKHUX 3a]1au

11.3

PacrniozHaBath (usnyeckue siBieHUs (TMpolecchl) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB 3JIEKTPOJIUHAMUKH U KBAHTOBOM (DM3MKHU: JIEKTpHUECKast
IIPOBOAMMOCTb, TEINIOBOE, CBETOBOE, XMMHUECKOE, MATHUTHOE JNEHCTBUS
TOKA, B3aUMOJECHCTBUE MAarHUTOB, DJJEKTPOMAarHUTHas HWHAYKIHS,
JIeIICTBME MarHUTHOTO 110JIs1 Ha IIPOBOIHUK C TOKOM U ABMKYIIMNCA 3apsiz,
AIIEKTPOMAarHuTHbIE ~ KojiebaHus W BOJIHBI, MIPSIMOJIMHEITHOE
pacrpoCTpaHEHUE CBETa, OTpPaK€HHE, NPEJIOMIIEHUE, HHTep(epeHLus,
Tupakus v NoaspU3alysl CBeTa, AUCIIEPCHs CBETa, POTOITEKTPHUUECKUN

s dext (poroaddekr), cBeTOBOE NaBIeHNE, BOSHUKHOBEHHUE JTMHEHYIATOTO
CIEeKTpa  aTroMa  BOJOPOJA, CCTECTBCHHas M  HWCKYCCTBCHHAs
PaarOaKTHBHOCTh
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OnuceiBaTh U3yYEHHBIE CBOWCTBA BEILIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE,
ONTUYECKUE, AJIEKTPUYECKYI0 TMPOBOJUMOCTh pPA3IUYHBIX Cpel) U
AJIGKTPOMArHUTHBIC SIBJICHHS (TIPOIECCHI), MCHONB3ysd (hu3mveckue
BEIIMYUHBI:  DJIGKTPUYECKUH  3aps]l, CHUJa TOKa, JJIEKTPUUYECKOE
HaIpsKEHUE, AIEKTPUUYECKOE COMPOTUBICHUE, Pa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMSA MarHUTHOTO TOJs, cuiia AmIiiepa, cujia
JlopeHiila, WHIYKTUBHOCTh KATYIIKH, OSHEPrUS DIJIEKTPUUECKOTO0 U
MarHuTHOTO TIOJICH, MEpPHOoJl M YacToTa KoJIeOaHW B KoOJIeOATEIHLHOM
KOHType, 3apsiJi H CWia TOKa B TIPOIECCe TapMOHHUYECKUX
AJICKTPOMArHUTHBIX KoJicOaHW#, (POKYyCHOE pacCTOSHHE W OINTHYECKas
CWJIa JIMH3BI; MIPU OMHUCAHWUU TPABHIBLHO TPAKTOBATh (PUIUUCCKUI CMBICI
UCIIOJIb3YEMbIX BEJIUYMH, HUX OOO3HAYEHUS W €IUHMIIBI, YKa3bIBaTh
(bopMyIIbI, CBSA3BIBAOIINE AAHHYIO (U3HUYECKYIO BEIIMYUHY C JIPYTUMHU
BEJIMYNHAMHU

11.5

OnuceiBaTh M3Yy4CHHBIC KBAHTOBBIC SIBJICHHUS W TPOIECCHI, HMCIIOIB3YS
(Gu3HYECKUE BEIUYHHBI: CKOPOCTh O3JCKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETAa, JHEPrusi M HMIYJIbC (OTOHA, TEPUOJ
MOJTypacIiajia, JHEPTUsl CBSA3M aTOMHBIX SJIep; NMPH ONMHCAHWUU TPABUIBHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HCIOJB3YEMBbIX  BEIWYHMH, UX
0003HAUCHHS M CJMHHUIIBL, YKa3biBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYHMHY C JIIPYTMMHU BEIMYMHAMH, BBIYHCIISATH 3HAYCHHUC
(U3HUYECKON BETUUNHBI

11.6

Ananm3upoBath  (pU3MUYECKHE TPOIECCH W SBICHHS, HCIIONb3YS
duznvecKkue  3aKOHBI M TPUHIUNB:  3akoH  OMa,  3aKOHBI
MOCJIEZI0BATENBHOIO U MapauIeIbHOTO COEAMHEHUS MMPOBOJHUKOB, 3aKOH
Jlxoyns — JleHma, 3aKOH DJIGKTPOMArHUTHOW MHIYKIUHM, 3aKOH
IPSIMOJIMHEMHOIO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMIIEHUS CBETa, ypaBHEHHE DiHIITeitHa 11 dpoTodddekra,
3aKOH COXPAHEHUS JHEPrMM, 3aKOH COXPAaHEHHsS WMIIYJIbCa, 3aKOH
COXpaHEHMs DJIEKTPUUECKOIro 3apsila, 3aKOH COXPAHEHHS MacCOBOTO
yHcla, MocTyiarkl bopa, 3aKOH paguMOaKTHBHOIO pacnajaa; mpu 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKOe
BbIpaXXCHHE U yCIO0BUS (TpaHULIbl, 00J1aCTH) TPUMEHUMOCTHU

11.7

OmpenensTh HampaBlI€HHWE BEKTOpPAa MHIYKIMM MarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTpouTh U ONMKUCHIBATh M300paXKEHHE, CO37aBAEMOE TJIOCKUM 3€PKaIOM,
TOHKOHW JTUH30U

11.9

BEBIOMHATE AKCMEPUMEHTHI 0 UCCIENOBAHUIO (DU3MUECKUX SBICHUN H
IIPOLIECCOB C MCIOJBb30BAaHUEM IPSAMBIX M KOCBEHHBIX WU3MEPEHHU; MPH
3ToM (QopMynHpoBaTh TpoOieMy (3agady) W THUIOTE3y Y4eOHOTO

HKCIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEATIOAKEHHOTO 000PY10BaHHU,
MIPOBOAMTH ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

OCyHIGCTBJ'ISITI) prIMLIe U KOCBCHHBIC I/ISMepeHI/ISI (1)I/ISI/IV—I€CKI/IX BCJIIMYHH,
IIPU 3TOM BBIOMpATh ONTUMANbHBINA CIIOCOO M3MEPEHHS] U HCIOJIb30BAThH
M3BECTHBIE METO/IbI OLICHKH MOTPEITHOCTEN U3MEPEHUI




11.11

HccnenoBaTh 3aBHCUMOCTH (DU3UYECKUX BEIMYUH C HCIIOJIB30BAaHHEM
NPSMBIX U3MEPEHUI; IPH ATOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATH
pe3yiabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BUJE
TaOJIUI U TpaQUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIeI0BaHUS

11.12

Cobumo1aTh ipaBmiia 6€30MacHOro Tpy/a MPU MPOBEACHUH HCCIICIOBAHUN
B paMKax y4eOHOTO OJKCIHEPUMEHTa, Y4eOHO-HCCIECIOBATEIILCKOW U
MIPOCKTHOM JICATEIBHOCTH C MCIIOJIb30BAHHNEM U3MEPHUTEIBHBIX YCTPOUCTB
1 1a00paTopHOTO 000PYIOBAHUS

11.13

Pemate pacué€rHble 3a7auM C SIBHO 3aJaHHOM (pU3MUECKOW MOJENbIO,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U IPUHLIMIIBI; HA OCHOBE aHAIN3a YCIOBHSA
3a]1auy BEIOUPATh (PU3MUECKYIO MOJETb, BBIACIATE (PU3HUECKIE BEINIHHBI
u (GopMmyibl, HEOOXOAUMBIEC asi €€ pelleHUus, MPOBOAUTH PACUYETHl U
OLIEHUBATh PEATbHOCTh NOJIYYEHHOT0 3HaYeHUs PU3NUECKOMN BEIMUNHbBI

11.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBATH JIOTUYECKH
HEMPOTUBOPEUMBYIO LEMOYKY PACCYKICHUN C ONOpPOM Ha HM3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

11.15

Hcnonp30BaTe NpH  pelmIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJIOTMM JUId IOMCKAa, CTPYKTYpPUpPOBaHMUS,
UHTEpPIIpETAllUd U MPEACTaBICHHUs] Y4eOHOM M Hay4HO-TIOMYJISIPHOU
uH(pOpMalLlMY, MOJIYYEHHON W3 pa3IMYHBIX HCTOYHMKOB; KPUTUYECKU
aHaAJIM3UPOBATh NOJIYYaeMyI0 HHPOPMALIHIO

11.16

OOBSICHATh TPUHIMIMBI JCHCTBUA MAaIllUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pasziuyaTh YCJIOBHSI HX O€30MaCHOTO KCIOJIb30BaHUS B
IOBCETHEBHOW KU3HU

11.17

[TpuBoANTE mpHUMEpHl BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IPOLECCOB OKPYXKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETUUECKUE 3HAHUS MO (PU3HKE B TOBCEAHEBHOMN JKU3HU
uig  obecniedeHust Oe30MacHOCTH MpH  oOpaleHuH ¢ npudopamu H
TEXHUYECKUMHU YCTPOICTBaMH, JIJIsl COXPAHEHHUS 3/10POBbsI U COOIIOIEHUS
HOPM 3KOJIOTUYECKOTO MTOBEICHUS B OKPY’KAIOLIEN cpesie

11.19

PaGoraTe B Tpymme ¢ BBIIOJHEHHEM pAa3IMYHBIX COLMAIBHBIX POJeH,
IUTaHUPOBaTh PabOTy IPYIIIbI, PAMOHAIBHO paclpeienaTh 00s3aHHOCTH
Y TUIAHMPOBAThH AEATENBHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX, al€KBaTHO
OLICHUBATh BKJAJ KaKJOTO W3 YYaCTHUKOB TpYyNIbl B pEIICHUE
paccMaTpuBaeMOi MPOOIEMbI




IPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon
pasaeia

Kon
NpoBePsieMoOro IIpoBepsiemble 3JIeMEHTbI COACPKAHUSA
JIEMEHTA

OU3NKA 1 METOIbI HAYYHOTI'O IIO3HAHW A

®usuka — Hayka o npupoze. Haydnele MeToabl 1Mo3HaHUs
11 OKpyXaromero mupa. Ponb sKkcnepuMeHTa M TEOpUHM B
npolecce Mo3HaHMs NPUPObl. DKCIEPUMEHT B (pu3nke

MopenupoBanue (GU3MUECKUX SBICHHA M IMPOIECCOB.
Hayunbie rumnore3pl. @PuU3NYECKUE 3aKOHBI U

TEOPHH.
['paHunbl TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. IIpuHIMIT
cooTBeTcTBUA. Poib m Mecto ¢u3uku B (popmMupoBaHUH
COBPEMEHHON Hay4YHOW KApTUHBI MHpA, B MPAKTUYECKOU

12

NEATENLHOCTH JIFOAEH

MEXAHUKA

2.1

KMHEMATHUKA

211 MexaHunueckoe JIBKEHHE. OTHOCHTENBHOCTh
- MexaHuuecKoro aBmkenns. Cucrema orcuéra. TpaexTopus

[Tepemertenune, cKOPOCTh (CPEMHAA CKOPOCTh, MIHOBEHHAS
9192 CKOPOCTB) ¥ YCKOPEHHE MATEPHAIBHOM TOUKH, UX TIPOEKIMH
o Ha OCH cuCTeMbl KoopauHatr. CIOXeHHE MepEMEIICHUH U

CJIIOXKCHHC CKOpOCTefI

PaBHOMEpHOE ¥ PABHOYCKOPEHHOE  IPSIMOJIMHENHOE
213 nBkeHue. ['padukn 3aBUCMMOCTH KOOpPAMHAT, CKOPOCTH,
o YCKOPEHHUS, IIyTU U MEPEMELLEHNs MaTepUaIbHOW TOUKH OT

BPEMCHU

214 CBoOonHOe majieHne. Y CKOpeHUe CBOOOTHOTO MaeHuUs

KpuBonuneliHoe  nBrmkeHHE. PaBHOMEpHOE  JIBUXKEHHE
MaTepUaIbHOW TOYKHM IO OKPYXHOCTU. YTJIOBas CKOPOCTb,
JMHENHAas CKOpOCTb. Ilepuon u 4acToTa.
[leHTpOCTpEMUTETBHOE YCKOPEHUE

2.15

Texauueckue YCTPOﬁCTBaI CIIMAOMETP, ABUKCHUC CHAPAIOB,
LCIMHBIC U PEMCHHBIC IEpCaavYn

2.1.6

[TpakTueckue padoTel. I3MepeHne MrHOBEHHOM CKOPOCTH.
Hccnenosanue COOTHOILEHUS MEXKTY Iy TSMU,
2.1.7 INPOMIACHHBIMUA  TEIOM 3a IIOCIEAOBATEIbHBIE PaBHBIC
IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUJKCHUH C
HaYyaJIbHOW CKOPOCTBIO, PABHOW HYIIO. M3ydeHue ABrKeHUs




mapuka B BS3KOM KUAKOCTU. VM3ydeHHe ABUKEHUS Tena,
OpOLIEHHOTO TOPU3OHTAIBHO

JUHAMUKA

[Ipunuun otHocutenvHocTH [ammnes. IlepBbiil  3aKoH

22.1 ,
Herotona. lHeprmanbHble CHCTEMBI OTCUETA
2.2.2 Macca Tena. Cuita. [IpuHIUI CyNepro3uIiy CHil
Bropoii 3akon HproToHa U1 MarepuanbHOM TOYKM B
2.2.3 unepuuanbHoit cucreme orcuéra (MCO). Tperuit 3akon
HeproToHa 17151 MaTepHaIbHBIX TOYEK
vy 3akoH BcemMupHoro TtiaroreHus. Cuna Ttsbkectd. IlepBast
o KOCMMYECKas CKOPOCTh. Bec Tena
2.2.5 Cwita ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUsI CKOJIBXEHUS U
2.2.6 cuna TpeHuss mnokos. Koadpduument Tpenus. Cuma
2.2 CONPOTHUBIJICHUS NP JBIDKCHUU TEJA B KHUIKOCTH WITU ra3e
927 [TocTynarensHOe M BpallaTeIbHOE ABHKEHHE aOCOIIOTHO
o TBEPIOrO Teja
928 MOMEHT CHJTBI OTHOCUTEIBHO OCH BpamieHus. [1nedo cuibl.
o VYenoBust paaoBecus TBEporo tena B MCO
299 TexHuueckue  ycTpoWCTBa:  INOAUIMIIHUKH,  JBH)KCHHE
o UCKYCCTBEHHBIX CITyTHHKOB
[TpakTnueckue pabotrel. M3yueHue ABMKEHUS Opycka Io
HAKJIOHHOM IJIOCKOCTH MOJ JEHCTBHEM HECKOJBbKUX CHIL
9210 HccnenoBanue 3aBUCUMOCTH CUJT YITPYTOCTH, BO3HUKAFOIINX
o B JeopMUpyeMOll TPYKHHE U PE3MHOBOM oOpasiie, OT
BelIMUMHBl uX Jedopmammu. MccnenoBaHue — ycinoBuit
paBHOBECHSI TBEPIOTO TEJa, UMEIOIIETO OCh BPAIICHHS
3AKOHbBI COXPAHEHU A B MEXAHUKE
931 Hmnynbe mMaTtepuaabHONH TOUYKH, CHCTEMBI MaTepHATIbHBIX
s TOUeK. IMITyJIbC CHITBI i MI3MEHEHUE UMITYJIbCa Tella
932 3akoH coxpaHeHuss wummnyinsca B MCO. PeaktuBHOE
e JIBIKCHUE
2.3.3 Pabora cumbl
23 2.34 MOIIHOCTE CHIIBI
235 Kunernueckass sHepruss MarepuaibHOM TOUkH. Teopemao
o KUHETHYECKOU SHEPTHU
[TorennuanbHas sHeprus. [loTeHpanbHas YHEPTUs yIpyro
2.3.6 neGopMHpOBaHHOW TpYKuHBL. [loTeHUManbHas >HEPrus
Tesa BOJIM3U MOBEPXHOCTH 3eMIIH
937 [TorennuanbHble U HEMOTEHIMATbHBIE CHIIBL. CBsI3b pabOTHI

HCIIOTCHIMAJIbHBIX CHJI C M3MCHCHHEM MEXaHHYIECKOM




SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHECHHS MEXaHHYECKOH

SHEPIUU
2.3.8 VYipyrue u Heynpyrue CToJIKHOBEHUS
239 TexHUUYecKne YCTPOMCTBA: [BHJKEHUE pPaKeT, BOJOMET,
o KOIIEp, TPY>KUHHBIN MTHCTOJIET
[TpakTaeckue paboThl. MI3yueHuUe CBSI3U CKOPOCTEH TEJ IPH
2.3.10 Heynpyrom yaape. MccrnemoBanue cBsi3u paOOThI CHIIBI C

W3MEHECHHEM MEXaHHMYISCKOM OHCPIHHU TCJIa

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKO TEOPUU
OcHOBHBIE MIOJIOKCHHUS MOJIEK YIS PHO-KUHETUIECKOM
311 Teopun. bpoyHoBckoe nBwxkenue. uddys3usa. Xapakrep
JBUKEHHS U B3aUMOJCHCTBUSI YaCTHII BEIIECTBA
312 Mopenu cTpoeHus: ra3oB, >KMJIKOCTEH U TBEPABIX Tell U
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJeel
313 Macca wmonekyn. KomnuectBo BenectBa. [locTosiHHas
ABorazpo
314 TermmoBoe paBHOBecue. Temieparypa U €€ U3MEpEHHUE.
- Illkana temneparyp Llenbcus
315 Mogens  uieampHOro  raza.  OCHOBHOE — ypaBHCHHE
3.1 MOJICKYJISIPHO-KUHETHYECKOH TEOPHH UCATLHOTO rasa
AOcomoTHas TeMIieparypa Kak Mepa CpeiHell KHHETUYECKOM
3.16 SHEpruM TEIUIOBOTO JIBMKEHMs wyacTtull Trasza. [llkana
temniepatyp KenbBuHa
3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa
['azoBble 3akoHBI. M3o0mporecchl B HIEabHOM Trasze ¢
3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: M30TEpPMa, U30X0pa,
u3obapa
3.1.9 TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp
[TpakTueckue paboTel. M3mepeHue macchl BO3ayXa B
3.1.10 KJIaCCHOM KoMHate. lcciienoBaHne 3aBUCUMOCTH MEXY
rapaMeTpaMu COCTOSIHHS Pa3peKeHHOTO rasa
OCHOBbI TEPMOJIMHAMUKH
321 TepmonuHamuyeckas — cucTeMa. BHYTpeHHsiT  SHEprus
TEPMOJUHAMHYECKON CHCTEMBI U CITOCOOBI €€ N3MEHEHUS
39 329 KonmuectBo TernoTel u pabota. BHyTpeHHsiss >HEprus
OJIHOATOMHOTO HJIeaThbHOIO Ta3a
Buapl Temtonepenadd:  TEIUIONPOBOJHOCTh, KOHBEKIIHS,
3.2.3 u3nmydeHue. TemroéMKoCcTh Tena. Y elbHas TeII0EMKOCTh

BellecTBa. PacuéT KonmyecTBa TEIIOTHI IIpu TerIonepeaavuc




3.24

IlepBbiii 3akoH TepMOAMHAMHKHU. [IpuMeHeHHe mepBOro
3aKOHa TEepPMOJIMHAMUKU K u3ompoueccam. ['padudeckas
MHTEpIIpeTalus paboThl ra3a

3.2.5

TemoBble MamuHbl. [IpyHUIMNBI  IEUCTBUS  TEIUIOBBIX
MamuH. [IpeoOpa3oBaHus SHEPrUM B TEIUIOBBIX MAIlIMHAX.
Koaddumument mnonesnoro neiictBus (manee — KIIJI)
terioBoit MamuHkbl. [{ukin Kapao u ero KITJ{

3.2.6

Bropoii 3akon Tepmogunamuku. HeoOpaTumocTs mpoieccos
B mpupone. TeruoBble  JBUTATENU.  DKOJIOTHYECKUE
pOo0GIJIEMBI TETUIOIHEPTETUKU

3.2.7

TexHuueckue  ycTpOMCTBa:  JBUTATelb  BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHHUK, KOHIUITUOHED

3.2.8

IIpakTnueckue paloThI. N3mepenue YAEIBHOU
TEII0EMKOCTH

AT'PEI'ATHBIE COCTOSHUA BEIHECBA. ®A30BBIE [TIEPEXO/IbI

[TapooOpazoBanue u koHaeHcauus. VcrnapeHue U KUIEHUE.

3.3.1 VnenpHas  Temota  mapooOpa3oBaHUs.  3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUS OT IaBICHUS
332 AOconmoTHAasT ¥ OTHOCHTENIbHAs  BIQXKHOCTh  BO3/AyXa.
Hacpluennsiit nap
Teépmoe teno. Kpucraiumveckue u amopdHbIe Tena.
3.3.3 AHU30TpOIUsl CBOMCTB KpHCTaIOB. JKHUJKHE KPUCTAJUIbL.
3.3 CoBpemMeHHbIE MaTepUalIbl
334 IInaBneHne W  KpUCTAUIM3ALMA.  YJENbHAas  TEIUIOTa
s rnasienns. Cyonumanms
3.3.5 VYpaBHeHHE TEMI0BOro OanaHca
TexHUYecKrne yCTpOWCTBA: TUTPOMETP U ICHUXPOMETD,
336 KaJOpUMETp, TEXHOJOTMH TIIOJYYEHHUS  COBPEMEHHBIX
s MarepuaioB, B TOM 4YHCJIE HAHOMATEPUAIIOB, W
HAHOTEXHOJIOTHU
3.3.7 [TpakTyeckue paboTel. MI3MepeHne BIaXXHOCTH BO3lyXa
4 SJIEKTPO/IMTHAMUKA
SJIEKTPOCTATHUKA
411 OnexkTpuzanus Tesl. DIeKTpuyeckuil 3apsia. JBa  Buna
AIIEKTPUUYECKHX 3apsI0B
412 [IpoBOTHUKY, TUAIEKTPUKH U MTOJIYIIPOBOIHUKH
4.1 4.1.3 3aKOH COXpaHEHHMs DJIEKTPHYECKOTO 3apsia
414 B3aunmoneiictBue 3apsaoB. 3akoH Kymona




Onextpuueckoe mnojie. HampsokEHHOCTh 3IEKTPUUECKOTO

415 noss. IlpuHuun cynepnosunuu. JluHuM HanpskKEHHOCTH
AIIEKTPHUYECKOTO TOJIS
416 Pabora cun anekrpocratnueckoro nois. Ilorenuman.
o Pa3HOCTB MIOTEHIINATIOB
417 [TpOBOTHUKY U AUAIEKTPUKH B IIOCTOSTHHOM SJIEKTPHYECKOM
o noje. Jlusnekrpudeckas IpOHULAEMOCTb
ONEeKTPOEMKOCTD. Kongencarop. DNEeKTPOEMKOCTD
418 IJIOCKOIO KOH/IEHCaTopa. OHeprus  3apspKEHHOTO
KOHJIeHcaTopa
TexHudyeckue YCTpPOMCTBA: JJIEKTPOCKOIN, 3JIEKTPOMETP,
419 ANIEKTPOCTATUUECKAS 3aIluTa, 3a3eMJIeHHe
- 5JIEKTPONPUOOPOB,  KOHJIEHCATOP, KCEPOKC, CTPYHHBIH
HPUHTED
4110 [Ipaktnyeckue paboTsl. M3MepeHue  3IeKTPOEMKOCTH

KOHJZIEHCaTOpa

4.2

IIOCTOSIHHBIN RJIEKTPUYECKMI TOK. TOKU B PA3JIMYHbBIX

CPEIAX
421 VYcaoBHS CYMIECTBOBAHMS MOCTOSIHHOTO AJICKTPUYECKOTO
o toka. McTounuku Toka. Cuna Toka. ITocTOSHHBINH TOK
422 Hanpsixenue. 3akon OMa J1s yyacTKa Lenu
423 DJEKTPUUECKOE COMPOTHUBIICHUE. Y IETHbHOE COMPOTUBIICHHE
o BEILECTBA
4924 [TocnenoBarenbHOE, napaienbHoe, CMeIlIaHHOE
o COEIMHEHHUE TIPOBOTHUKOB
4.2.5 Pabota snexktpuueckoro Toka. 3akoH Jlxoyns — JleHna
4.2.6 MOUIHOCTD ANMEKTPUIECKOTO TOKA
anekTpoaBkymas cuia (manee — OJIC) u BHyTpeHHee
427 CONPOTHUBIIEHUE MCTOYHHMKA TOKA. 3akoH Oma ajisi MOJHOU
(3amMKHYTOI) nekTpuueckoi nemu. KopoTkoe 3ambikaHue
DneKTpoHHAas MIPOBOJIUMOCTh TBEPIABIX  METAJUIOB.
4.2.8 3aBUCHMOCThH COMPOTHUBIIEHUSI METAIJIOB OT TEMIIEPaTyphI.
CBepXIIpoBOIMMOCTh
429 DnekTpuueckuii ToKk B Bakyyme. CBOWMCTBA AJIEKTPOHHBIX
o Iy4KOB
[TonynpoBOAHHKHU. CobcTBeHHas u MpUMECHAs
4.2.10 IIPOBOAMMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA P-N mepexoa.
[TomympoBOTHUKOBEIE TPUOOPHI
4211 DNEKTPUUECKHU TOK B AJIEKTPOIHUTAX. DIEKTPOIUTHIECKAS

JUCcCOLMalus. DIEKTPOIN3




ONeKTpuueckuii TOK B razax. (CaMoCTOATEIbHBI U
4.2.12 HECaMOCTOSITEIIbHBII paspsi. Pazmunsbie THUTIBI
CaMOCTOATENILHOTO pa3pana. Monuus. [1lnazma
TexHHUYECKHE YCTPONCTBA: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHM TOKA, DJIEKTPOHArpeBaTelbHbIE  MPUOOPSI,
4.2.13 AJIEKTPOOCBETUTEIHHBIC pudopBHl, TEPMOMETP
CONPOTHUBIICHUS, BAKYYMHBIM JMOJ, TEPMHUCTOPHl U
(boTope3ncTOpHI, NOTYIPOBOTHUKOBBIH MO, TAIbBAHUKA
[TpakTrnyeckue paboThl. MI3ydeHne cMEIaHHOrO COEJUHEHUS
4214 PE3UCTOPOB.
N3mepenne DJ[C HCTOYHMKA TOKAa W €r0 BHYTPEHHETO
conpotusiieHus. HaOaroneHue anexrponsa
11 KJIACC
K Kon
o NPOBEPsIeMOro IIpoBepsiembIie 3JIeMEHTBI COACPKAHUA
PIACIA 5 emenTa
4 SJIEKTPOJJMHAMUKA
MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA S UH YKL
431 IlocrossHHBIE ~ MarHuThl.  B3auMMOAEHCTBHE  IOCTOSHHBIX
A MarHuTOB
MarnuTtHoe nosie. Bexrop marauTHOM MHAYKIMU. [IpuHmn
432 cynepno3uiuu. Jluaum MarHutHOM wuHAykumu. Kapruna
JIMHUI MarHUTHON MHIYKIIMH T1OJISI IOCTOSIHHBIX MAarHUTOB
MarnuTHOE€ 110oJ1e TPOBOIHMKA ¢ TOKOM. KapTrnHa nuHui noss
433 JUIMHHOTO TIPSIMOTO NPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
s IIPOBOJIHUKA, Karyllku ¢ TokoM. Omelr  Opcrena.
B3aumopeicTBie NpoBOJHUKOB C TOKOM
434 Cuna Ammnepa, €€ MOyJIb U HallpaBJICHUE
43 Cuna JlopeHua, €€ Moxynab M HampaBieHHE. JIBHKeHME
4.3.5 3apsUKEHHOM 4YacTHIBl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cuiel Jlopenia
4.3.6 SIBIIeHME AIIEKTPOMArHUTHON WHIYKIINU
4.3.7 [ToToK BEKTOpa MArHUTHON MHAYKIIUH
438 OJIC wHAYKIMH. 3aKOH JJIEKTPOMArHUTHOM  HMHIYKIIMH
e dapanes
BuxpeBoe »anextpuueckoe mone. IJIC  uWHAYKOMU B
439 IIPOBOJAHMKE, JBUKYLIEMCS IOCTYINATENbHO B OJHOPOAHOM




MardfuTHOM II0JIE

4.3.10 [TpaBumno Jlenmna
4311 NHyKTUBHOCTB. SIBnenue CaMOMHTYKIIUH. JIC
- CaMOMH/IYKIIUH
4.3.12 OHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM
4.3.13 DIeKTPOMarHuTHOE T0JIe
TexHuueckue YCTPOKMCTBA: MIOCTOSIHHBIE MAarHHTBHIL,
4.3.14 AJIEKTPOMArHHUTHI, AJIEKTPOIBUTATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTUI, UHIYKIIMOHHAS TIeYb
[Ipaktuyeckue paboThl. V3yyeHne MarHMTHOIO  MOJS
4315 KaTylku ¢ TokoM. MccrnemoBanue NeHCTBUS MOCTOSHHOTO

MariuTa Ha paMKy C TOKOM. I/ICCHCI[OBaHI/Ie SBJICHUA
BHGKTPOMaFHHTHOﬁ HHAYKIUA

5 KOJIEBAHU A 1 BOJIHBI
MEXAHNWYECKUE U 2JIEKTPOMAI'HUTHBIE KOJIEBAHU A
KonebarenbHas cucTema. CBoOopHbIe KOJICOaHMS.
5.11 [Mapmonnueckue konedbanus. Ilepuon, yacrora, aMIiuTyaa u
¢aza xonedanuii
512 IIpyxrHHBIN MasTHUK. MaTeMaTH4eCKU MassTHUK
513 VYpaBHeHHe TapMOHUYECKUX KojebaHuil. Kunemaruueckoeu
- JUHAMUYECKOE ONMCaHUE KOIeOaTeabHOIO IBUKEHUS
[IpeBpaiieHre >HEpPruu IMpH TaPMOHUYECKUX KOJEOAHMSX.
5.14 CBs3b aMIUIUTYABl KOJNEOAHMH HWCXOJHOM BETUYMHBI C
aMIUTUTYAaMHU KoJIeOaHUH e€ CKOPOCTH U YCKOPEHHUS
KonebarenbHbiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE
515 Kosie0aHus B UJI€aIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHs
- MEXTY MEXaHUYECKUMU U JJIEKTPOMarHUTHBIMU
- konebanusimu. ®opmyna Tomcona
' 516 3aKOH COXpaHEHHs PHEPIrUU B HJCATBHOM KoJeOaTelnbHOM
o KOHTYpE
BeiHyXeHHble ~ MexaHMuyeckue — KkosiebaHus.  Pe3onaHc.
5.1.7 Pe3onancHas KpuBas. BBIHYXJIEHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHMS.
518 [Tepemennsblit Tok. CHHYCOMIATbHBINA IEPEMEHHBIN TOK.
519 MouHocTh MEPEMEHHOTO TOKa. AMIUTUTYTHOE "
o JENCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U HaIPSHKEHUS
Tpancdopmarop. IlpousBoactso, nepeaaya u mnorpeOieHue
5.1.10 DNIEKTPUUYECKOW  DHEPIrUU. OKOJIOTUYECKHE PUCKUH TIpU

IPOU3BOCTBE IIEKTPUUECKON sHeprun.  Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT U B TOBCEAHEBHON JKU3HU

£111

Texnuueckue ycTpoiicTBa: celicMorpad, 3JIEKTpUUECKUN




3BOHOK, JIMHUU 3JIEKTporepeaay

5.1.12

[IpakTnueckue  pabotel.  HMccnemoBaHue — 3aBUCHUMOCTH
nepuoja MallblX KojieOaHuii rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a. MccnenoBanue nepeMeHHOro TOKa B LEMHU M3
MOCJIEIOBATEIbHO COCIUHEHHBIX KOHJIEHCATOPA, KATYIIKU U
pe3ucropa

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, YCIOBHs pacnpocTpaneHus. [lepuon.

521 CKOpOCTh pacnpoCTpaHeHus U JIJInHa BoHBI. [lonepeunbie u
MIPOJIOJILHBIE BOJIHbI
5.2.2 WuTepdepennus u qudpakius MEXaHUYECKUX BOJIH
523 3Byk. CkopocTth 3Byka. ['pomkocTh 3Byka. BricoTa TOHa.
o TemOp 3ByKa
DNeKTpOMarHUTHBIC BOJIHBIL. YcnoBust U3TY4YCHUs
524 AIIEKTPOMArHUTHBIX BOJH. B3amMmHas opueHTanusi BEKTOPOB
59 E, B 1 v B 37IeKTpOMarHUTHON BOJIHE B BaKyyMe
' CsoiicTBa ANEKTPOMArHUTHBIX BOJIH: OTpakeHue,
525 npeJIoMJIeHUe, TOoasapu3anus, audpakius, UHTephepeHINs.
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH
526 [kana AIIEKTPOMArHUTHBIX BOJTH. [Ipumenenue
o AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpuHIMOBL paguocBA3U U TeleBUAeHus. Paguonokarius.
o DJIeKTPOMarHUTHOE 3arpsi3HEHHE OKPYIKaloIIel cpebl
TexHUYeCKHEe YCTPOWCTBA: MY3BIKAIBHBIE WHCTPYMEHTHI,
528 yIBTPa3BYKOBas TMAarHOCTHKA B TEXHUKE M MEAHUIIMHE, pajiap,
paauonpuéMHHIK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neup
OIITUKA
531 [IpsamonnHEiHOE pacIpOCTpAHEHUE CBETa B OJHOPOIHOMN
o cpeze. JIyu cBera
532 OtpakeHue cBeTa. 3aKOHBI OTpa)keHus cBera. [locTpoenue
o U300paKEHUI B IUIOCKOM 3epKajie
533 [lpemomnenne  cBera. 3aKOHBI  TNPEJOMIICHHSI  CBeTa.
o AGCOTIOTHBIN TTOKA3aTeNb MPETOMIICHHUS
53 534 ITonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroy MoJIHOoro
BHYTPEHHETO OTPaKCHUS
5.3.5 Hucnepcus ceera. CiioxxHbIi cocTaB 6enoro cBeta. L{ger
CoOuparomiue W pacceuBaroulve JWUH3bI. TOHKas JHH3a.
dokycHOe paccTOSHHME M ONTHYECKas CHjla TOHKOM JIMH3BI
5.3.6 [Toctpoenne n306pakeHuil B COOMPAIOLINX U PACCEHBAIOIINX

nuH3ax. PopMmyrna TOHKOW JIMH3BL. YBEJIMYEHHE, JAABAEMOE
JIUH301




5.3.7

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONITUKHI

5.3.8

Wurtepdepenmus ceera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
Ha0JII0IeHUS MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JBYX  CHH(a3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB

5.3.9

Hudpakuus cera. dudpakumonnas pemérka. YcioBHe
Ha6J'IIOI[eHI/I$I TJIAaBHBIX MaKCUMyMOB pu naacHun
MOHOXPOMAaTHYECKOT'O CBETa Ha TU(PPAKIUOHHYIO PEIIETKY

5.3.10

ITonsipusanus ceera

53.11

TexHudeckne YCTpOWCTBa: OdYKH, Jiyna, (HoToarmapar,
MPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAS
onTukKa, TUGPaKIUOHHAS PEIIETKA, MOISIPOU]

5.3.12

IIpakTrueckue paboTHI. N3mepenue IOKa3aresst
npejromiieHusi. MccnemoBaHue CBOWCTB HM300paKeHHH B
nuH3ax. Habmonenue aucnepcuu ceera

BJIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCHUTEJILHOCTU

I'paHunBl  OPUMEHUMMOCTH  KIIACCHYECKOW  MEXAHUKH.
IlocTynaTel TEOpUHM OTHOCUTENIBHOCTH: WHBAapPUAHTHOCTH

61 MOIyJsl ~ CKOPOCTH  CBeTa B BakyyMe, TPUHIIMII
OTHOCHUTEJIbHOCTH DUHILTEHHA
0 6.2 OTHOCHUTETBHOCTD OTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHU
U COKpAIEHHE JJTNHBI
6.3 DHeprust © UMITyJIbC CBOOOIHOM YaCTHILIBI
6.4 CBsI3b MacCBhI C HEPTHUEH M UMITYIIBCOM CBOOOIHOM YaCTHUIIBI.
DHeprus MoKosi CBOOOTHON YaCTUIIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OIITHUKH
711 ®otonbl. Popmyna [Tnanka cBs3u sHeprum (GoToHa € €ro
Y4acTOTOW. DHEPrHs U UMITYJIbC POTOHA
712 OtkpeiTue u uccinenoBanue ¢orodpdexra. Onbitel A.T.
Cronerosa. 3akoHs! hoTorddexTa
7.1 713 VpaBHenune OiHmreitna a1 porordderra.  «KpacHas
rpanuna» Gorosdpgexra
7.14 JlaBnenue ceera. OnbiTel [1.H. JIebenena
7.15 XUMHYECKOe JeHCTBUE CBETA
716 Texnuuyeckue ycTpoiictBa:  (oTo371eMeHT, (HOTONATUHK,

COJIHCYHasA 6aTape51, CBETOIHNO

CTPOEHUE ATOMA




7.2

Mopnens aroma Tomcona. Onsitel Pezepdopaa mo

7.2.1 MCCJIEIOBAHUIO CTpOEHUs aroMa. [ imtaneTapHas Mmoienb
aToma
[Toctynatel bopa. M3nydenune u morjomenne (GOTOHOB MpH
7.2.2 Iepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPruu Ha Apyroil. Bumsl
cnekTpoB. CIeKTp ypoBHEM SHEPruu aToMa Bo1opoaa
BonnoBeie  cBoiictBa  wactui. Bomnel  ge  bpoitis.
7.2.3 KopnyckysipHo-BoIHOBOM JTyaJTu3M. Hudpaxius
AJIEKTPOHOB Ha KpUCTaJLIax
794 CHoOHTaHHOE Y BBIHYXIECHHOE U3JIy4YCHHE. Y CTPOUCTBO M
MPUHLIKI PadOoTHI Jia3epa
795 Texuuueckue yCTpONCTBA: CHEKTpaIbHBIN aHanm3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTEP
7.2.6 [TpakTrueckue pabotsl. HabioieHne TMHenyaToro crekrpa
ATOMHOE A/1PO
7.3.1 MeTto b1 HaOMIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHIL
OtkpeiTue paguoaktuBHOCTU. OmbiTel  Pesepdopna mo
732 ONpEENICHUI0O  COCTaBa  PaJMOAKTUBHOIO  M3JIY4YEHHS.
e CpoiictBa anbda-, 0OeTa-, ramMMa-u3IydeHus. BiusHne
PaZOaKTUBHOCTH Ha JKUBbIE OPTaHU3MbI
OTtkpeITHE TPOTOHA M HeWTpoHa. HykioHHas Mozens sjpa
7.3.3 ['eitzenbepra — UBanenko. 3apsn sapa. MaccoBoe 4HCIIo sapa.
N3oTomnsl
734 Anbda-pacniag. DIeKTPOHHBIN U MO3UTPOHHBINA OeTa-pacna.
["amma-uzmyuenue. 3aKkoH paJuoOaKTUBHOIO pacraja
7.3 735 OHeprus CBA3M HYKIIOHOB B sifpe. SnepHbie cuibl. Jledekr
o MacchI sapa
7.3.6 SAnepHsble peakiuu. [leneHne u cUHTE3 AAEp
SAnepubiii peakrop. Tepmosiaepnsiit cunte3. [Ipobremsl u
7.3.7 NEPCIIEKTUBBI SAEPHON SHEPTETUKU. JKOJIOTMYECKHE aCIIEKTHI
SAJIEPHOMN YHEPTEeTUKH
73.8 OneMeHTapHbIe YAaCTHIIBI. OTtkpbITHE MIO3UTPOHA.
o dyHIaMEHTANEHBIE B3aUMOIEHCTBHS
73.9 TexHuueckue ycTpoicTBa: JO3UMETP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomba
7310 [TpakTuyeckue paboTsl. MccnenoBanue TpekoB 4acTull (1o
rOTOBBIM (poTOorpadusim)
OJIEMEHTHBI ACTPO®U3MKNU
8.1 Bun 3Bé3nnoro Heba. Co3Bes3nusi, SpKue 3BE3/bI, TIIAHETHI, UX

BHUIMMOE IBIKEHIE




8.2

Conneunas cucrtema. [lmanersl 3emHOlN rpynmnbl. [lnanersi-
TUTaHThI U UX CITYTHUKH, KAPJIMKOBBIE TUIaHEThl. Maiible Tena
ConHeyHOM cucTeMbl

8.3

Comnre, potochepa u armochepa. CostHeuHasI aKTUBHOCTD

8.4

HcTtounuk sHeprun CosHLa U 3BE37

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: MAacCa, CBETUMOCTb,
paaMyc, TeMmIeparypa, WX B3auMOCBs3b. Juarpamma
«CHEKTPaJIbHBIA KJIACC — CBETUMOCTH». 3BE3IbBI TJIABHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTbh «MAacca — CBETHUMOCTbY
JUIs 3BE3]] TJIaBHOM MOCIIEI0OBATEIBHOCTH

8.6

Buytpennee crpoenue 38E31. COBpEMEHHBIC MPECTABICHUS
0 mpoucxoxaeHuu U sBoiouuu ConHia u 3BE3N. DTambl
JKA3HU 3BE3]

8.7

Mnneunsiii [lyts — Hama [Manaktuka. CnupanbHas CTPYKTypa
l"amakTuky, pacnpenenenue 38€31, ra3a u nslii. [lonoxenne
u aewkenne Conrna B [amaktuke. [lmockas u cepuyeckas
MOJCUCTEMBI ['anakTuku

8.8

Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE IbIPbI
B SIpax rajJakTUK

8.9

Bcenennass. Pacumpenne Bceenennoil. 3akon  Xa00mna.
Pas0eranue ranaktuk. Bo3pacrt u panunyc Beenennoil, reopust
bonpmioro  B3peiBa.  Mogens  «ropsder  BceneHHON».
PenunkroBoe nzmyueHnue

8.10

Macmrabnas  ctpykrypa Bceenennoil.  MeraranakTuka.
Hepeménnsie mpo6ieMbl aCTPOHOMHH




HHPOBEPSAEMBIE HA EI'D 1O PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOOBaHUS K MPeIMEeTHBIM pe3yJibTaTamM
OCBOEHHS OCHOBHOIi 00pa3oBaTe/IbHON MPOrpaMMBbl CPeIHEro
o0mero odpasoBanus

1

CdopmMupoBaHHOCTh YMEHUH pacrno3HaBaTh (PU3NYECKUE SBICHUS

(mpotiecchbl) U OOBSICHITH UX HA OCHOBE U3YYEHHBIX 3aKOHOB

Bnagenne ocHoBoOmonararonMu (I)I/I3I/I‘{€CKI/IMI/I INOHATHAMU H

BCJIIMYMHAMHU, XaPAKTCPUIYIOIIIUMU (I)I/I3I/IIICCKI/I6 IIPOLECCChI

CdopMuUpoBaHHOCTh yYMEHUW NPUMEHATH 3aKOHBI KIACCHUECKOMN
MEXaHHWKH,  MOJICKYJISIpHOW  (U3MKH W TEPMOJWHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DU3WKH Ui aHAN3a M OOBSCHCHUS
SIBJICHHI MHUKPOMHPA, MAaKPOMHUpPA U MEraMupa, pa3jindyarh yCIOBHUS
(rpaHuIIbl, 006J1aCTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMAaTh
BceoOmuit xapakrep GyHIaMEHTaIbHBIX 3aKOHOB M OTPAHHMYECHHOCTh
WCIIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB; aHAJM3MPOBATH (PUINUCCKUE
NPOIECChl, HCIOJBb3ysS OCHOBHBIC IIOJIOKCHHUS, 3aKOHBl U

3aKOHOMCPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHHA pa3jindarb YCIOBUA NPHUMCHHUMOCTU

Mojiesniel (pu3nvecKux Tel U MPOIecCOB (SIBICHMIA)

ChopMupoBaHHOCTh YMEHMS pelaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HEesBHO 3aJJaHHOM (PM3UYECKOM MOJENbIO: Ha OCHOBaHUU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJICTH, OTBEYAIOIINE
TpeOoBaHUAM 3a/1a4u, IIPUMEHSATH bopMyIbL, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJb30BAaHUM  MAaT€MaTU4YeCKUX METOJOB  pEIIeHus  3ajad,
MPOBOAWTh pacy€Tbl Ha OCHOBAaHMM UMEIOUIMXCA  JIaHHBIX,
AHAIU3UPOBATH PE3YJIbTATHl U KOPPEKTHUPOBATH METOJbI PELICHUS C

Y4€TOM IOJIyYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 337a4u, TpeOyIOIIe MPUMEHEHNS 3HaHUN U3
pasHbIX pa3lieloB MIKOJBLHOTO Kypca (U3MKH, a TakKKe MHTErpallud
3HAHUM W3 JPYrux TMPEeIMETOB E€CTECTBEHHOHAYYHOTO IMKJIA:
BBICTPAWBaTh JIOTMYECKYIO IIEMOYKY PACCYXIEHU C OMOpod Ha

HU3YUCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IC SABJICHUA




Biagenue  OCHOBHBIMM ~ METOAAMM  HAy4yHOrO  IIO3HAHMA,
UCMOJb3yeMbIMU B (DU3UKE: IPOBOAUTH HpPsSIMble M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIIMYMH, BHIOMpAs ONMTHMANBHBIA CIIOCOO
U3MEPEHMS U UCIIONIb3Ysl U3BECTHBIE METOJBI OLIEHKH ITOIPEIIHOCTEN
U3MEpEeHUl, IPOBOJUTh HCCIEIOBAHUE 3aBHCUMOCTEH (pu3nuecKux
BEIMYMH C HCIOJb30BAHUEM IPSAMBIX HU3MEPEHHUH, OOBACHATH
MOJTy4YEHHBIE PE3yJIbTAThI, UCMIONb3YsS (PU3UUECKUE TEOPUH, 3aKOHBI U
HOHATHS, U eJaTh BBIBObI; COOII0OAATH IpaBMiIa O€30I1aCHOTO Tpya
IIPU IPOBEJICHUH UCCIIEI0BAaHUM B paMKaxX y4eOHOro SKCIIEpUMEHTA U
y4EOHO-HUCCIIEJOBATENIbCKON  JEATEABHOCTH C  HUCIIOJIB30BAaHUEM
IUQPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOWCTB W JabOpaToOpHOro

00opya0BaHuUs

ChopMupoBaHHOCT, ~ YMEHUH  aHANM3UPOBATh M OLICHUBATH
HOCHEACTBHSL  OBITOBOM M HPOM3BOJICTBEHHOM  JEATENbHOCTU
YeJI0BEKa, CBS3aHHON € (U3MUECKMMM MpoleccaMH, C MO3ULMN
HKOJIOTUYECKOW 0e30MacHOCTH; TMPEICTaBICHHH O palHOHAILHOM
IIPUPOJONOJIB30BAHUHY, a TakK€ pPAa3yMHOM  HCIIOJIb30BAHHUU
JOCTHKEHUN HAyKM M TEXHOJOIMM JJIs JaJbHEHIIEr0 pPa3BUTHSA

YCJIIOBCUCCKOI'O O6H.I€CTB3.

OmnageHne pa3IUYHBIME CcriocobamMu  paboTel ¢ wH(pOpMarmei
(Gu3MYECKOT0 CcolepKaHUS C  HCIOJIb30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHHUH KPUTHYECKOTO

aHaJin3a 1 OOCHKH JOCTOBECPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

10

ChopMHpPOBAaHHOCT, YMEHHH TMPUMEHSTH OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSTHS, TEOPUM U 3aKOHbl 1 aHaliu3a |
00BsicHEeHUS (PM3MUECKUX TPOIECCOB, MPOUCXOIININX Ha 3BE3IAX, B
3BE3MIHBIX CHCTEMaX, B MEXKTraJaKTUUeCKOW cpejie; JBUIKEHUS

HeOEeCHBIX TeJI, 3BOJIIOLMHY 3BE3 U Beenennoit




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA EI'D

O PU3UKE

Kon Kon
pas3nena/re 3J1eMeH
MbI Ta

IIpoBepsieMblii 3J1eMEHT COAePKAHMS

MEXAHUKA

11

KMHEMATHUKA

111

MexaHndeckoe JBHIKCHUC. OTHOCHTEIHLHOCTE  MEXaHHYECKOI'O

nBxkenusa. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

7 TpacKTOpHA
E€ pammyc-Bexrop:
7(t)=(x{e) 1{r)2(0), nj Ar

TpaeKTopIIs,

3

TepeMeleHIe:
Ar=7(ty)-r(t)=r, -1y = x
= (Ax,Av. Az),

et ¥

TyTE.
CrIoxeHIle HEPEMEIJ]'EHIIfI:

A =10, + I

113

CKOpOCTL MaTepHaﬂLHOﬁ TOYKH:

—7=(1,.0,.0.),

U, =—L =x,. aHAJIOTHYHO v, =¥, U.=Z,.
1—0

CIoxeHHe CKOpocTell: 0, =0, + 0, -
Brruncnenue nepemMeIneHns U MyTd MaTeprualbHON TOYKU IIPH

HpHMOHHHCﬁHOM JABWXKCHNHN BIOJIb OCH X 11O Fpa(I)I/IKy 3aBUCHUMOCTH

Ux(t)

114




" . AU ,
VekopeHIte MaTepHabHoit Touxk: 4= —| =0, =(a,.a,.a,).
At |y '
Au o, .
a=—= =(v,) . aHanormH#o a, =(v, ', a.=(v,)"
a0 '

PaBHOMEpHOE IIPSAMOIIIHENHOE JBIIKEHIE:
(f) = xq + vyt

1.15 (1) — Voy = comst

PaBHOYCKopeHHOG HpﬂMOJ’IHHCﬁHOG JBUKCHHUC!:

-

(1) ¢ at
X =x,+uw +——
L] 0x' 9

Fa

116 |vO=uv, +at
a, = const
UE-" - L{T = 20.? [xl _-“-1]

v+ U,
]._.[IJII IBILKSHIII B OHOM HAIIPABISHHI IIVIE S = 1 =

-

CBobOoHOE TajieHne. Y CKOpEeHUE CBOOOTHOTO TaICHUSI.

Vi

Yo o

o Xo (

JIBukeHue Tena, OpolIeHHOTO MO YTIOM 0 K TOPU30HTY:

[.‘r{f} =X, T Uyt =X, +tU,cosa-7f

117 iy
vty =y, + v, t +JT =y, + Uysina- I—T

v (t)=u, =uv,cosa

v.(t)=uv,, +g 1 =v,sina— gt

g.=0
g =—g=const




KpusomineiiHoOe ABIDKEHIE. J[BIDKEeHIIE MaTepHaIbHOII TOYKII IO
OKPYKHOCTH.
VrnoBas 1 JTHHENHas CKOPOCTh TOUKIL: V = @R .

27
118 IIpu paBHOMEPHOM JIBIDKEHHH TOYKH IO OKPY:KHOCTH () = T 27D .
2
)
IIeHTpOCTPEMUTENBHOE YCKOPEHHE TOUKH: (e = Rz =w“R . IlomHOE
YCKOpeHHe MaTepHalbHOH TOUKIT
119 Teépnoe teno. [locTynarenbHOE U BpalllaTeIbHOE IBUYKCHUE
TBEPJOTO TeJla
1.2 JANHAMUMKA
191 Nuepuuansubie cuctembl otcuéra. IlepBwiii 3akoH HbroToHa.
[Tpuniun otHocutenbHOCTH ["anumnes
Macca tena. IInoTHOCTH BellecTBa:
1.2.2 _m
p =
%4
Cuna. [IpyHIMD Cynepno3uLvy CUIL:
1.2.3 N N N
FpaBHerﬁCTB =Fi+F+..
Bropoii 3akon HeroToHa: [1g MarepuaibHoll Toukn B 1ICO Fy = mdy;
1.2.4 Ap=F At nipu F = const
— e
F, Fy
Tpertnii 3akoH HproTOHA 111 MaTEpUAIBHBIX TOYEK:
1.25 F =-F
12 21
3aKOH BCEMHpPHOTO TATOTEHH: CIUTBI IPHTSKEHHS MEXKIy TOUEYHBIMIT
mym-
MaccaMil paBHel F = G
R2
12.6 Cmta tsokectH. 1IeHTp TsuKecTH Tela. 3aBHCHMOCTH CIUTBI TSKECTH OT
GMm
BBICOTHI h HaJl [IOBEPXHOCTBO IUTAHETHI paiycoM R : mg = ———
(Ro +h)
Cuna ynpyroctu. 3akoH ['yka:
1.2.7

Fx:_k.x




Cuna tpenus. Cyxoe TpeHue.

Cuiia TpeHust CKOJIbKCHUSI:

Fop=uN
128
Cwuita TpeHus TTOKOSI:
Frp < uN
Koaddurment tpenus
JaBnenue:
1.2.9 p= F.
S
1.3 CTATHUKA
L
F
131 MOMEHT CHJIBI OTHOCUTEIIBHO OCH BPAIICHHUS:
IM| = Fl, tae | — meyo custer
OTHOCHUTEIILHO OCH, MPOXoJsiieil depe3 Touky O mepneHIuKyIsapHO
PUCYHKY
Lentp macc Tena. LleHTp Macc cucTeMbl MaTEPHATBHBIX TOYCK:
> _mlrl+m2r2+...
R R  ;
1.3.2 12
B ogHOpOIHOM TOIIE TSIKECTH
(g = const)LleHTp Macc TeJa COBMAIAET C ero IEHTPOM TSKECTH
VYcnoBust papHoBecust TBEpAOro Tena B UCO:
[M;+M,+...=0
133 .
|F+Fy+...=0
1.34 3akon [lackamns
JlaBnenue B xuakoctH, nokosiiercs B UCO:
135
P =Dpo+pgh
3akoH Apxumena:
1.3.6 *

FApx = —Ppyirecm




€CIIH TEeJIO M KuAKOCTh nokosaTcs B UCO, To

F Apx =Dpg VBbITeCH

VYcioBue miraBaHus TN

3AKOHbI COXPAHEHUS B MEXAHUKE

HNmnynbc maTepuanbHOM TOUKH:

- -

141 p=mv

I/IMHy.]'IBC CHCTEMBI TCII:

1.4.2 > > >
p=p1+p2+..

3aKOH U3MEHEHHSI M COXPAHCHUS UMITYJIbCA:
B UCO

- - -
- -

Ap = A(pl + p2+. . .) = FlBHeLLIHAt + FZBHeLUHAt+- .

>

B CO, ecnu quA ) + +...)=0
1.4.3 p (p1 P2 )

, €CIIN

- -

FlBHeLuH + FZBHELHH+- ..=0

PeakTuBHOE ABMXKEHNE

F
ﬁ(;(-?‘:

Pabota cuibl Ha MaIOM IEPEMEIIEHUN:

144

A=|ﬁ'|-|.if'|-c05 a=F, -Ax

)
<)
™

145 MOIITHOCTb CHIIBI:
€CJIK 3a BpeMsA

At




At

pa60Ta CHJIbI UBMECHACTCA Ha , TO MOIIHOCTBb CHJIBI

Ad
P=— =F-p-cosa
ﬂf Ar—

1.4.6

Kunernueckas SHEpPIrusa MaTepHaHBHOfI TOYKH:

muv? pZ

E*™ 2 2m
3aKOH N3MCHCHUA KI/IHCTI/I‘IGCKOfI 3HepI‘I/II/I CHUCTCMBI MaTepI/IaJILHLIX

touek: B UCO AExun = A1 + A2 + ...

1.4.7

ITorennmanpHas OHCPIuA:
JJIA IIOTCHIOMAJIBHBIX CUII

4 AE

2= E1n0TeHu - E2n0TeHu_: MOTEHI]

HOTGHIII/IaJII)HaH OHEPIrusa MaTepHaHLHOﬁ TOYKHU B OAHOPOJHOM
TI0JIC TAXKECTHU!:

EHOTeHu = mgh

[ToTenuuanpHas SHEPrus ynpyro aepopmMupoBaHHOTO Tena:

kx?

EHOTeHu = 2

148

3aKOH N3MCHCHUA U COXpaHeHI/IH MeXﬂHquCKOﬁ 3HeprI/II/I:
Erex = By + Emre:—m-.
B IICO AEex = Ascex HEMOTEHIL CHI
B IICO AE,ex = 0. €CII Agcex menoresm cax = 0

15

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHBI

151

I'apmoHnyeckue kojeOaHUsT MaTepUAIBbHOW TOYKH. AMIUIMTYAA U
(haza xonebanunii. KunemaTudeckoe onvcanue:

x(f) = Asin| &t +9, ).

v(D)=2x.

a(f=(v), =—o'x()=a +e'x=0,
TZIe X - CMEIIeHUE U3 PAaBHOBECHSI.

JlnHamuyeckoe onucaHue:




ma, = —kx,

rae

k = mw?

OTO0 3HAYUT, YTO
Fx = _kx.

BHCPFCTI/I‘ICCKOG OIIMCaHUuEC (BaKOH COXpPaHCHUA MEXaHUYEeCKOH

SHEPTUN):

-

nw‘JrE_n.L}jm_k& B

2 2 2 2

CBs3b aMIUTUTYABI KOJEOAHUH CMEIICHUS MaTepUATbHON TOUKH C

AMIUIUTYAaMU Kosiebanuii eé CKOPOCTH U YCKOPCHU:

Upee =04, a__ =04

[lepuon u yactoTa KoneOaHuil:

r=2_1
oV

Ileppon  Mambplx  CBOOOJHBIX — KOJIEOAaHMH  MaTeMaTUYeCKOIro

MasITHUKA:
15.2 i
I'=12m |—
g
Ilepuon cBO6OAHBIX KOJIEOAHUH NPYKUHHOTO MasgTHHUKA:
m
T=2n]—
l's
153 Breinyxaennsie konedbanus. Pezonanc. PezonancHas kpusast
[omepeunsle 1 MPOAOIBbHBIE BOIHBL. CKOPOCTh PacpOCTPaHEHUS U
JUIMHA BOJIHBIL:
v
154 A=vl ="
v
Wntepdepentus u audpaxiyst BOJIH
155 3ByK. CKOpOCTB 3ByKa

MOJIEKYJIAAPHAS ®U3UKA. TEPMOAMHAMUMKA

2.1

MOJIEKVYJISIPHA S ®U3NKA




Mopenu cTpoeHUs Tra30B, KUAKOCTEM M TBEpAbIX Ten. Ilycts
TEPMOAMHAMMYECKas cUCTeMa (T€l0) COCTOMT K3 N OAMHAKOBBIX

MOJICKYIIL. Torz[a KOJIMYECTBO BCIIIECTBA

211 N m
v = =
N A u
rae Na— uuciio ABoraapo, m — Macca CUCTEMEI (Tena),
[ — MOJISIpHAs Macca BEIecTBa
2.1.2 TennoBoe ABMKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsaumoeiicTBre yacTHIL BELLIECTBA
214 Judbdysusa. BpoynoBckoe aBmkeHHne
2.15 Mounenb uneansaoro raza 8 MKT
CBsi3b MEXIy JaBJICHUEM M CpeJHEH KUHETUYECKOW OHHepruein
MOCTYNATENbHOTO TEIJIOBOTO JABMKEHHUS MOJIEKYJ HICalbHOTO rasa
(ocHoBHOE ypaBHeHue MKT):
p=-mauv’ ln{m“u‘ iz
= - ', = —_— - = —_— - moce
3 3 01 2 3
2.1.6 -
rne MO — Macca ofHOW MOJIEKYJTbI,
N
n=_—
%4
- KOHIICHTPAIUS MOJICKYJT
2.1.7 AbcomotHas temneparypa: T =t +273K
CBsi3b TeMIeparypbl Ta3a CO CpPeIHEH KWHETUYECKOW dHEeprueu
MOCTYNAaTEeNbHOTO TETJIOBOTO JBUKECHHSI €70 MOJICKYI:
{ 2
218 =™ | kT
2 2
2.19 VYpasuenue p = nkT
2.1.10 Mopenb uieanbHOro ra3a B TePMOJIMHAMUKE:




( Vpaprerne Merrereesa — KianeHpora
| BEIpaKeHHe V1A BHYTPSHHEH SHEPTHH

VpaereHne MeHeneepa — KuanelipoHa (IpHMeHHMEIe

3AIICI):

oV =" RT =vRT =NkT, p=PEL

M K

BrIpakeHHe 119 BHYTpeHHell 3HepI OXHOATOMHOTO e
raza (IIpIMeHIMBIe (JOPMET 3aIIICH):

L‘=%vRT =%_W=EERT= vc'UT:%pV

2

2.1.11

3aKkoH I[aJH)TOHa JJI1 JaBJICHUA CMECHU Pa3pCKCHHBIX I'a30B:

p=p1+p2+..

2.1.12

H3onporiecchl B pa3peKeHHOM ra3e C TOCTOSSHHBIM YHCIIOM MOJIEKYIT
N (C IIOCTOSIHHBIM KOJIMYECTBOM BEIICCTBA V)I

u3zotepma (T = const): pV = const ,

n3oxopa (V = const): % = const

u3obapa (p = const): ¥= const

I'padmueckoe mpenacrapnenue u3ornpoiieccoB Ha pV-, pT-u VT-
arpaMMax.

OO0BEIMHEHHBIN Ta30BbINA 3aKOH:

pV
— = const
T

JJI TIOCTOSIHHOTI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

HaCI)IHICHHI)Ie N HCHACBIIICHHBIC ITaphbI. KadgecTtBeHHas 3aBUCHMOCTH
IUIOTHOCTU U HABJICHUA HACBIMICHHOI'O IIapa OT TEMIICPATYPLBI, UX

HE3aBHCUMOCTh OT 00bEMa HACKIIIEHHOTO Tapa

2.1.14

Brnaxnocts Bo3tyXa.




OTHOCI/ITCHBHBJI BJIQ)KHOCTB:
¢ _ pnapa(T) _ pnapa(T)
pHacmLunapa(T) p Hacmmnapa(T)

WN3MeHeHne arperatHbIXx COCTOSHMM BELIECTBA: HCIIAPEHUE U

2.1.15
KOHJICHCAIIHS, KUTICHUE KUIKOCTH
WN3MeHeHne arperatHbIXx COCTOSIHHMI BEIIECTBA: IUIABJICHUE U
2116 KPUCTATU3AIUS
2.1.17 [IpeoOpazoBanue 3HEprHH B (ha30BBIX MIEPEX0aaX
2.2 TEPMOAMHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sneprus
Tennonepenaua kak crnoco0 MU3MEHEHHs] BHYTPEHHEH »Hepruu 0e3
223 coBepieHus padboTel. KoHBeKIus, TEIONPOBOAHOCTD, U3TyYCHHE
KomnudecTBo TEmIoTHI.
224
VY aenbHas TEINIOEMKOCTD BelecTBa ¢: Q = cmAT
VY aenpHas TemnoTa napoodpazosanus L: Q = Lm.
2.2.5 VY aenbHas TeTuIoTa miaBieHus A: Q = Am.
VY aenbHas TemioTa cropaHus Tormaa (: Q = gm
DnemMeHTapHas padoTa B TEPMOAMHAMUKE:
2.2.6 A =pAV
Brruncnenue paboTsl o rpaduky npoiiecca Ha pV-auarpamMme
[IepBrIii 3aKOH TEPMOJAMHAMUKU:
Quu=AUn2+A12=(U2—U1) + A1z
2.2.7 Anunabara:
Qiz=0= A1, =(U1—Uz) =AUz
2.2.8 Bropoii 3akoH TepmonnHamMuku. HeoOpaTumble mpoiiecchl
[Mpunanmne! nefictBus Ternosbix MariH. KIT:
n= As-amt _ Qnarp _|Qxcm| —1— |Qxcm|
2.2.9 Qm Qm Qm
2.2.10 MakcumansHoe 3Hauenne KITJ[. Hukn Kapho:




max N = Mg, =

22.11

YpaBHEHHE TETUIOBOTO OanaHca:

Q1+ Q2+Q3+...=0

SJIEKTPOJJMHAMUKA

3.1

SJIEKTPUYECKOE I10JIE

3.11

DJIeKTpu3anus TeJa U €€ MposIBICHUs. DJIEKTpUYECKUi 3apsan. JBa
BUJA 3apsfa. OJEMEHTApHBIA DJJIEKTPUYECKMH 3apsiil. 3aKoH

COXpPaHCHUA SJICKTPHUYCCKOI'O 3apsaa

3.1.2

BiaumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJIHOPOJIHOM BEIIECTBE C IUAJIEKTPUUECKON IMPOHUIIAEMOCTHIO

&

F=k|ql|'|?'z _ 1 _|{_?1|-{_;I':

g’ 4mes, 17

3.1.3

OnexTpuueckoe nose. Ero neiictBue Ha 3J€KTPUUECKUE 3apsiibl

3.14

HaprI)I(éHHOCTB QJICKTPHUYCCKOI'O I10JIA:

-

> F
E =

qnpo6an71

ITone Toueunoro 3apgnaa:

OIHOPOJHOC II0JIC:

E = const.

KapTunsl nMHMNA HANPSYKEHHOCTHU ATUX TNTOJIEH

3.15

IloTeH1IMaIbHOCTH QJICKTPOCTATHUYCCKOTI'O ITOJIA.

Pa3HOCTB IIOTCHIOIHNAJIOB U HaprI)I(eHI/Ie:
A1z = q($p1 — ¢p2) = —qAd = qU.
HOTCHHH&HLHaﬂ BHCPTI/IH 3ap5111a B BHCKTPOCTaTI/ILIeCKOM I10JIC:
W =q¢

A=-AW




IloTenuman QJICKTPOCTATUYCCKOI'O IMOJIA:

w
¢ =
q

CBs3b HaHpﬁ)KéHHOCTI/I nojAs W PAasHOCTU IMOTCHUHUAIOB  IJIA

OAHOPOJHOI'O 3JICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI CYNIEpHO3ULMH IEKTPUIECKUX TOJIEH:

3.1.6 R N
E=Ei1+E+...,¢p = 1+ ¢p2+...
[IpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE.
3.1.7 VYcnoBue paBHOBECHUS 3apsAJI0B: BHYTPH ITPOBOIHUKA
E+ = 0, BHYTpU U Ha IOBEPXHOCTHU IIPOBOJHUKA (p = CONSt
318 JvpnekTpuku B 3JIEKTPOCTAaTHYECKOM Tosie. Jluanmekrpuyeckast
o MPOHHUIIAEMOCTh BEILIECTBA €
Konnencarop. 25ekTpo€MKOCTh KOHIEHCATOPA:
c=1
U
3.19 DneKTPOEMKOCTB IJIOCKOI0 KOH/IEHCATopa:
£€0S
= = EC()
[TapannensHOE COeAMHEHNE KOHIEHCATOPOB:
q=q1+q2+...,U1 = UZ =...,Cr[apaj[}] _Cl +CZ+...
31.10 [TocnenoBarenbHOE COETMHEHNE KOHJIEHCATOPOB:
o 1 1 1
U=U1+U2...,CI1=CI2:..., =—4+=++..
Cl‘[OCJI Cl CZ
DHeprus 3apsHKEHHOTO KOHICHCaTopa:
3.1.11 qu CU> @
w2 2 2
3.2 3AKOHBI ITOCTOSHHOI'O TOKA
Cuia Toka:
_Aq
3.2.1 I= I

TTocrosuuseri TOK: | = const




Jlig noctosiHHOTO TOKa g = It

Ycaopus CYHICCTBOBAHUSA SJICKTPUICCKOI'O TOKA.

3.2.2
Hanpsokenne U u OZIC E
3akon OMa 151 ydacTka 1enu:

3.2.3 [ = u

R
DNEKTPUUECKOE CONPOTUBJIEHHUE. 3aBUCUMOCTb COIPOTHBIICHUS
OJIHOPOJHOTO TPOBOJHMKA OT €ro JUIMHBI U CEYEHHUS. Y AeNbHOEe
COIIPOTHBIICHUE BEILIECTBA.
324 P B z
R = p—
S
Ucrounuku Toka. DJ]C ncTouHmnka Toka:
E ACTOpOHHI/[XCHJI

3.2.5 -

q
BuyTpeHHee conpoTuBIIeHHE UCTOYHUKA TOKa
3axon Oma 115 osIHOM (3aMKHYTOM) anekTpuueckoil nenu: E = IR
+ Ir, otkyna

E

I = >
r
3.2.6
E.r
= R
[TapannenbHoOe COEqUHEHNE IPOBOIHUKOB:
I=11+12+..,Ul=U2=..,
Lo 1,1,

327 Rnapajm Rl RZ
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB!
U=Ul+U2+..,I11=12=.,

Rnocj[ = Rl + R2+. .-

328 Pabota snexktpuueckoro Toka: A = |Ut.

3akon Jlxoyns — Jlenna:




Q = I2Rt
Ha pesucrope

Uz
R:Q=A=IRt=1Ut=—t
R

MOIIHOCTB 3IEKTPUUECKOTO TOKA:

Ad R
= — =JU
A7 a0
TeroBast MOLIHOCTD, BIIEIIAEMAsi HA PE3UCTOPE:
2
25 U .
3.2.9 P =JT R =— =J7L'
. . R
MoniHocTh HCTOYHUKA TOKA:
MA
CT. CHIT _
R=— —EI
t Ar—s)
CBOOOIHBIC HOCHTENIH JJICKTPUYCCKUX 3apsjioB B IIPOBOJHHUKAX.
3910 MexaHu3Mbl MPOBOAUMMOCTHA TBEPIBIX METAUIOB, PAacTBOPOB U
pacmiaBoB 3IIEKTPOIUTOB, ra3os. [HonynpoBoAHUKH.
[TonynpoBOIHUKOBBIN O
3.3 MATHUTHOE TTIOJIE
Mexanndeckoe B3aUMOJEHCTBHE MArHUTOB. MAar"HuTHOE IIOJIE.
Bexrop MarnutHOM — uHAyKumMu. [lpuHmun  cynepnozunuu
MAarHUTHBIX IIOJIEH:
3.3.1 B=Bi1+ B+...
JIlvHMM MHOYKIMU MarHUTHOrO mosis. KapTuHa JMWHUN WHIYKIUU
MAarHMTHOTO TIOJISI TIOJIOCOBOTO U TOJAKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHuTOB
OneiT Dpcrena. MarautHoe mojie MpOBOJHUKA ¢ TOKOM. KapTuna
332 JIMHUM  WHIAYKIUM  MAarHUTHOTO IMOJSA  JJIMHHOIO  IPSIMOIO

IMPOBOAHHMKA W 3aMKHYTOI'O KOJBLEBOI'O IMPOBOJHHWKA, KATYIIKH C

TOKOM

3.3.3

Cuna Amnepa, €€ HalpaBJIEHUE U BEIIMYMHA:

F4 = IBlsina




, TJI€ 0. — YroJI MEXy HallpaBJICHUEM IIPOBOJHUKA U BEKTOPOM

>

B

Cuna JlopeHua, e€ HanpaBI€HUE U BEIUYNHA:

Fnop =| q | vBsina rae o — yroa Mex1y BEKTOpaMu

334 | . .
va B
JIBM>KEeHHE 3apsyKEHHON YaCTULIBI B OJJHOPOJHOM MAarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHA A NTHAYKIWA
[ToTok BEekTOpa MarHUTHON UHAYKIIUU:
® = B,S = BScosa
34.1
3.4.2 SBnenue anekrpomarautTHOW uHAYKUKU. DJ1C uHayKIMn
3aKoH AJIEKTpOMarHuTHOW uHAyKunu Papanes:
AD
At ’
M=
{3\(4:1‘
i .
D/IC uHAYKIMH B IPSIMOM IPOBOJHUKE JUTHHOU |, IBHKYyIIEMcs co
3.4.4 -
CKOpocThi0 v (v L [)B OAHOPOAHOM MarHUTHOM rouie B:
| Ei |= Blvcosa , rae 0. — yroJ Mex1y BeKTopoM B u HopManbio n
K IIJIOCKOCTH, B KOTOPOM JIEXKAT BEKTOPBI
luv,ecrm | L B, n vto | E; |=Blv
345 [TpaBuno Jlenma
3.4.6 NHayKTUBHOCTB:




L=?,I/IJ‘II/ICD:L|.
I

Camonnaykuus. 3/1C caMOMHTyKIMH:

Al
E. =— EL, =—LI'
—)

3.4.7

OHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM:
LI2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHWA 11 BOJIHBI

351

KonebGarenpupiit  koHTYp.  CBOOOJHBIE  3JIEKTPOMArHUTHBIC

KOHe6aHI/I5{ B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(1) =g, sin( ot +,)

11['{] =g, = o, cos(at +q,) =1, cos(t + )

®opmyna TomcoHa:
1

T = 2nVIT , oTKy1a -1
T +IC

CBs3b AMINIMTYABI 3apda KOHACHCATOpa C aMHHHTYHOﬁ CHJIBI TOKA IMpH
CBO60I[HLIX SJICKTPOMAarHuTHBIX KOIe0aHusIX B nacajlbHOM

KOJIeOaTeIbHOM KOHTYDE:

gm:—

£}

3.5.2

3aKkoH COXPAHCHUSA DHCPTUU B HICATIbHOM KoJIe0aTeILHOM KOHTYpC:

3.5.3

BLIHY)KIICHHBIG SJICKTPOMArHuTHBIC koJyieOanus. Pe3onanc

354

Ilepemennsiit  TOk. Ilpom3BoicTBo, mnepemaya U MHOTpediieHHE

BHCKTPHHCCKOﬁ OHCPIrun

cU* LI* cU*? LI’
+ = e = MEE — cOonst.
2 2 2 2




CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3aumHass opueHTanus

BCKTOPOB B SHCKTpOMaFHHTHOﬁ BOJIHE B BaKyyM€:

3.5.5
E1lBlc
356 [IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [ [pyMeHeHne 311eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpssMOnMHENHOE PACIPOCTPAHEHUE CBETA B OJHOPOILHOM Cpene.
Toueunslil UICTOYHUK. JIyd cBeTa
3aKOHbBI OTPAKEHUS CBETA.
a=p
3.6.2
alp
T T T TS
3.6.3 [TocTpoenne n300pakeHUI B TUIOCKOM 3epKae
3aKOHbI IPEJIOMIICHUS CBETA.
[Ipenominenue cpera:
nisina = npsing.
AOCOJIIOTHBIN MTOKa3aTeNh MPETOMIICHHS:
c
Nage = .
abe v
OTHOCHTENBbHBIN NTOKa3aTeNb IPETOMIICHHUS:
n; U1
otH — = T
3.6.4 n ny v,
)
— n2

Xop tydel B mpu3Me.
\"1 = \'2 - .”1}.1 = .”'2}.2
CooTHoOIIEHNE YacTOT U COOTHOUIEHHWE JJIUH BOJH IPU NEPEXOAE

MOHOXPOMAaTHYECKOTO CBETa uepe3 TIpaHMIly pasfena ABYX

OINITUYCCKUX CPCA:

3.6.5




ny<n, n,

a,,p

[TonHOE BHYTpEHHEE OTPAKECHHE.

[IpenenpHBI yroy NOJHOTO BHYTPEHHETO OTPAKEHUS:
1 n;

. np — -
Sina Ny Mg

3.6.6

Cobuparoiue u paccenBaromye JUH3bL. ToHKas nH3a. POKyCcHOe

PacCTOAHUE U OIITHUYCCKAs CHUJia TOHKOM JIMH3EI:
1

F

3.6.7

®opmyJia TOHKOM JTUH3BIL:

QU =
|
I
| =

VBenuueHue, 1aBaeMoe JIUH30M:

T =

T| =
|

F\ h

By

3.6.8

B cnydae paccenBaroien JIMH3bL:

1
DO=F=—-0,
D

U
d

| =

Xon Jyda, MPOIIEAIIEro JIMH3Y IMOJ MPOU3BOJBHBIM YIJIOM K €€
IJIaBHOM onrtudeckoil ocu. [locTpoeHune n300paxeHHl TOUYKU U
OTpe3Ka NpsSMOH B COOMpAIOIIMX U PACCEMBAIOIIMX JIMH3AaX U HX

CUCTEMAxX

3.6.9

CDOTO&I'IHapaT KaK OITHYECKHH HpI/I60p. I'maz kak omnTuueckas

CUCTEMA




3.6.

HNnrepdepennius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaOJI0/IeHNsT MAaKCUMyMOB U MUHUMYMOB B HHTEpP(EpEeHIIMOHHOM

KapTHUHC OT ABYX CI/IH(i)aSHLIX KOTCPCHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBEI — A=2m =, M= 0,£1.£2.£3,...

Y

N

v
MITHIIMYMET — A=(2m +1J;, m=0,t1,+2 +£3

i

3.6.11

Hudpakuus  cBera.  udpakuwonnas  pemérka.  YCIIOBHE
HaOJIIO/IEHUs] TJABHBIX MaKCUMyMOB MpPH HOPMAaJbHOM IMaJCHUU
MOHOXPOMATHYECKOTO CBETa C JUIMHOM BOJIHBI A Ha PEHIETKY C

niepuoaoMm d:

dsingm =mAm=0,+/-1,+/-2,+/-3,..

3.6.12

[[chepcml CB€Ta

KBAHTOBAS ®U3UKA

41

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

411

I'umore3a M. [Tnanka o kBantax. @opmyina [Tnanka: E = hv

412

®oTtoHbl. DHEprus QoToHa:

E=n hc
=NV = — =nC
2 p

Wmnynbe GpoToHa:

413

®dororpdext. Onwitel A.I'. CroneroBa. 3akoHbl poTodddekra

414

VYpaBuenue DitHmreitHa 115 porodddexra:

E¢orona = ABbIX0AA + Expinman

he- hc —_—
=hv= ,A=hv =
I'aC, = gorona 1 BBIXO/Ia Kp Ap

2
mv max
E = =elU

KuHmax
2




415

JlaBneHue cBera.
JlaBiieHHE cBeTa Ha IMOJHOCTHIO OTPAXAKOIIYIO IMOBEPXHOCTh U HA

MMOJIHOCTBIO ITOTJIOIIAOIITYH0 ITOBECPXHOCTDH

4.2

OU3NKA ATOMA

421

[InanerapHas mozens aroma

422

[Mocrynatel bopa. W3nydeHue u moryomieHue (GOTOHOB MPHU

Iepexo/ie aToMa C OJJTHOTO YPOBHS SHEPTUH Ha JIPYTOM:

he
mn - .
S

hv =|E, -E

i |

423

JIunenyaTsIe CIIEKTPBI.

CriexTp ypoBHEl 3HEpPruu aTroMa BOAOpOaa:

—13,69B
E, =22 4123, .

n*

4.3

OU3NKA ATOMHOI'O A1PA

43.1

Hyxnonnas monens simpa ['eiizenbepra — MBanenko. 3apsia siapa.

Maccosoe uncno sapa. M3oromnst

432

PagnoakTuBHOCTE.

Annda-pacrna;
Ay, A4 4
7 X—75Y+5He

bera-pacmaz.

DneKTpOHHBIN B-pacnan:

A A 0 =
X7 Y + je+v,
ITo3utponnslii B-pacnan:
A A 0=, 4,
s X—=0Y + Jé+ v,

IN'amma-uznyuyenue

433

3aKOH paJluOaKTUBHOIO pacaia:
—t

N(t) = No % 2T

HYCTB M — Macca paiOaKTUBHOI'O BEIICCTBA. Torma




—t

434

Snepusle peakuuu. JleieHHe U CUHTE3 S1ep




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

Msxkumes I'.51. ®usuka 10 knacc, 6a30BbIii 1 yriny0iaeHHBIN ypoBeHb. M, [IpocBemenune, 2023

Mskumes I'.51. @usnka 11 knacc, 6a30BbIi 1 yriay0OaeHHbIN ypoBeHb. M, [IpocBemenue, 2023

METOINUYECKHUE MATEPHAJIBI VIS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

bu6mmoreka LIOK
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