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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE CPEAHEro OOIIero 00pa3zoBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeabHOM mporpammel, pencraBieHHbix B ®I'OC COO, a
Takke ¢ yu€toMm (enepanpHOil pabodeil mporpamMmbl BOCHHTAHUSA U
KoHuenumu  npenojgaBanust ~ ydyeOHoro — mpeaMera — «®Pusuka» B
oOpa3oBarenbHbIX opranmuzanusix Poccuiickoit ®enepanuu, pearnu3yrouux
OCHOBHBIE€ 00pa30BaTENIbHBIE MPOTPAMMBI.

[Iporpamma 1o ¢u3uke omnpenenser o00s3aTeIbHOE MPEIMETHOE
COJIepKaHUE,  YCTAHABJIMBAET  PEKOMEHJYEMYIO  IOCIIEJOBATEIbHOCTh
M3Y4YEHUSI TEM M Pa3JesioB y4eOHOIO IpeaMera ¢ YYETOM MEKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€d, JIOTUKM Yy4e€OHOro IMpoLecca, BO3PACTHBIX
ocobeHHocTel obyuaronuxcs. [Iporpamma no ¢usmuke naét npeacTaBieHuE O
LENAX, COACPXKAaHUMU, OOLIEl cTpaTeruu OOy4YeHHUs, BOCIIUTAHUSA U Pa3BUTHUS
oOyuJaronuxcsi cpeacTBaMu yueOHoro npeamera «dusuka» Ha yriyOnEéHHOM
YpOBHE.

N3yuenue Kypca Gpu3nKu yriiyOJIEHHOTO YPOBHSI IO3BOJISIET PEAIN30BATh
3aJ1a4M MPOo(PEeCCUOHAIILHON OPUEHTALMY, HAIPaBJIE€HO HA CO3JaHUE YCIOBUMN
JUISL TIPOSIBJIEHUSI CBOMX HMHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
KOKIbIM  OOy4YaloIIUMCs, KOTOpPble HEOOXOAMMBI IS  MPOJOJKEHHUS
oOpa3oBaHMsi B OpraHu3alusIX MTPo(ecCHOHaTBLHOTO O00pa3oBaHUsA IO
Pa3TUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B mporpamme mo ¢usuke OmnpeaensroTcs IIAaHUPYEeMble pPe3yIbTaThl
OCBOEHHUS Kypca (U3UKH Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMETHbIC, MpEeAMETHbIE (Ha YIrIIyOJIEHHOM YpPOBHE).
HaydHno-MeTomonorndeckoii OCHOBOWM it pa3pabOTKu TpeOOBaHUU K
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00y4aromuxcs,
OCBOMBIIMX HporpaMMmy mo (U3MKE Ha YpOBHE CpEIHEro OOIIero
o0pa3oBaHUs Ha YIIIyOJIEHHOM YPOBHE, SIBJIIETCS CUCTEMHO-AESITEIIbHOCTHBIN
MOAXO/.

[Iporpamma o Gpu3MKe BKIIOYACT:

MJIAaHUPYEMbIE PE3YNbTaThl OCBOCHHUS Kypca (U3WKK HA YriIyOJI&EHHOM
YPOBHE, B TOM YHCJIE€ TPEIMETHbBIE PE3YJIbTATHI IO T0J1aM 00yUYEHUS;

cojiepkanue yueOHoro npeaMera «Ousukay 1o rojgam oOy4eHusl.

[Iporpamma mo ¢u3MKe UMEET MPUMEPHBIN XapakTep U MOMXKET OBITh
WCIIOJIh30BaHA YUUTENSIMH (U3MKU JUISI COCTABJICHUS CBOMX paboumx
IpPOrpaMm.



[IporpaMmma 1o (u3MKEe HE CKOBBIBA€T TBOPYECKYI0 HWHUIMATHBY
YUHUTEJIEd W MPEJOCTABISIET BO3MOXKHOCTH JUISl PEANH3alUU  Pa3IUUHBIX
METOJUYECKHUX MOAXO0A0B K NMPENOJAaBaHUI0 (PU3UKU Ha YIIIyOJIEHHOM ypOBHE
IPU YCIIOBUM COXPAaHEHUS 0053aTE€IbHON YacTH COJIEpIKaHus Kypca.

dwuszuka Kak Hayka 0 HanOoyiee OOIIMX 3aKOHAX MPHUPOJBI, BRICTyMAas B
KauecTBe y4yeOHOro IpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIAJ B
CUCTEMY 3HaHuUM 00 okpyxawomeM wMupe. LlkonpHbIH Kypc (usukn —
CUCTEMOOOpa3yIOIMiA ISl €CTECTBEHHO-HAyYHbIX YUY€OHBIX INPEIMETOB,
IOCKOJIbKY (DPHM3MUECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH,
M3y4aeMbIX XHMHEH, Onosioruen, Gpusmieckoil reorpadueid 1 aCTpPOHOMHEH.
Hcnonp30BaHne W aKTUBHOE MPUMEHEHHE (U3MUYECKUX 3HAHWUN OMPEACITUIIO0
Xapakrep MU OypHOE pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOCHHsI KOCMOCA, IIOJIyYE€HHsI HOBBIX MATEpUAJIOB
C 3aJlaHHBIMM CBoOMcTBamu. M3yueHue (Pu3nKd BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa O0Oydaromerocs, B
(opMHpOBaHWE YMEHUN MNPUMEHITh HAYYHBIM METOJ TIO3HAHUS MpHU
BBINOJTHEHUH UMU YYEOHBIX UCCIIEI0BAHUM.

B ocHOBy Kkypca (u3uKuM Ha ypoBHE CpeAHEro oOIero oOpa3oBaHUs
MOJIOKEH PsI HUJEH, KOTOPbIE MOXXHO paccMaTpUBaTh KAaK MPUHIUIBL €ro
MTOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBJIIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIHOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3NKU
o0beMHEH BOKPYr (usmyeckux Tteopuil. Benymmm B Kypce sBisgercs
(opMupOBaHUE MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEILIECTBE
U TI0JIE.

Hoesn ZyManumapuzayuu. Eé peanu3anus MpEIoJaraet
WCIIOJIb30BAaHUE  TyMaHUTAapHOrO  MOTeHUuana  (U3MYECKOM  HayKw,
OCMBICJIEHUE CBS3M Pa3BUTUS (U3UKU C pa3BUTUEM OOILIECTBA, a TAKXKE C
MHUPOBO33pEHUYECKIUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoen npuxnaonoit nanpagnennocmu. Kypc ¢usuku yriay6néHHOTO
YpOBHS TpeAnojaraer 3HaKOMCTBO C UIIMPOKHUM KpPYIOM TEXHUYECKHX H
TEXHOJIOTUYECKUX NPUIOKEHUN HM3Y4YEHHBIX TEOpPUM M 3akOHOB. [Ipu sToM
paccMaTpuBalOTCd Ha YpPOBHE OOIIMX TPEICTABICHUNH U COBPEMEHHBIC
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTUH.

Hoesa 3konozuzayuu peanu3yeTcsl MOCPEICTBOM BBEJIECHUS 3JIEMEHTOB
coliepKaHus, TOCBSIMIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,



KOTOPBIE CBSI3aHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTUH, a TAKKe 00CYXKIECHUS
npoOJeM  PalMOHAIBHOIO  MPUPOJONOJIB30BAHMS M IKOJOTMYECKON
0€30MacHOCTH.

OcBoeHue cojaepKaHusg MporpaMMbl 1O (GUBHKE JOJDKHO OBITh
MIOCTPOEHO HA MPUHLHUIIAX CHCTEMHO-AEATENBHOCTHOIO mnonaxona. Jlns
Gu3NKN peanm3anys dSTUX MPUHIUIIOB 0a3WpyeTcsl Ha HCIOIb30BAHUU
CaMOCTOSTENILHOTO 3KCIEPUMEHTA KaK MOCTOSHHO ACHCTBYOIIEro ¢akropa
yueOHoro mponecca. [ns yroyOnéHHOro ypoBHS — 3TO CHCTEMa
CaMOCTOSTEILHOTO YYEHHYECKOTO AKCIIEPUMEHTA, BKJIFOYAIOIIETO
(GpoHTaTbHBIE YYEHHUYECKHE OMBITHI TMPH H3YyYEHWH HOBOTO MaTepHala,
nabopaTopHble pabOTHl W pabOTHI MpakTukyma. [Ipum 3TOM BO3MOKHBI JBa
cnocoba peanu3anuu  (PU3MYECKOTO TMpakTHKyma. B  mepBoMm ciydae
MPaKTUKYM MpoBoauTcs oo B koHile 10 u 11 kimaccos, 1100 mociie mepBoro
M BTOPOrO MOJIYTOAMI B KaXKJIOM M3 3THUX KiaccoB. Bropoi cmocod — 3T0
HMHTErpalnus padoT MpakTHKyMa B CHUCTEMY Ja0OpaTOpPHBIX pabOT, KOTOPHIC
MPOBOASTCA B Ipoliecce u3ydeHus paszaena (temsl). [Ipu sTom moa padotamu
NpakTUKyMa [IOHUMAETCS CaMOCTOATENIbHOE HCCIEIOBAHUE, KOTOPOE
IPOBOJUTCS TIO PYKOBOJCTBY CBEPHYTOro, 0000mEHHOTO BHUAa 0e€3
ITOIIarOBOM MHCTPYKIIHH.

B nporpamme mno ¢usuMke cucteMa YYEHHUYECKOTO HKCIIEPUMEHTA,
7a0opaTOpHBIX PabOT W NPAKTUKyMa IMPEACTABICHA E€IUHBIM TEPEUHEM.
Boibop TemaTMKu I OTUX BUJOB YUYEHMUYECKHX MPAKTHYECKUX paldoT
OCYIIECTBJISIETCS. yYaCTHUKaMU 0Opa30BaTeIbHOTO TIpollecca HUCXONsd U3
O0COOCHHOCTEH MOYPOYHOTO IJIAHUPOBAHUS U OCHAIIICHUS] KaOWHEeTa (PU3UKHU.
I[Ipu »TOoM oOecrieunBaercsd OBJAJEHUE OOYYAIOUIUMHUCA  YMEHHUSIMHU
POBOJINTH MPSAMbBIE U KOCBEHHbIE U3MEPEHUS, HCCIEIOBAHUS 3aBUCUMOCTEN
(Gu3HUEeCKUX BEJMYMH W MOCTAHOBKY OMBITOB IO MPOBEPKE MPETOKEHHBIX
TUTIOTE3.

Bosnbiioe BHUMaHUE yAENSETCS PEIICHUI0 PACUETHBIX M Ka4eCTBEHHBIX
3amay. [Ipu 3TOM 1 pacy€THBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3aaud C
SIBHO 3aJIaHHON W HESBHO 3aJIaHHOW (DU3UYCCKOW MOJICINBIO, ITO3BOJISIOIINE
MIPUMEHSTh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjelia
Kypca, TaK M HUHTETPUPYs NMPUMEHEHWE 3HAHWN M3 pa3HbIX pa3jaenon. s
KaueCTBEHHBIX 3a/1a4 MIPUOPUTETOM SIBJISTFOTCS 3aJIaHus Ha
o0BsCHeHHE/MpeICKa3aHne MPOTeKaHUs (PU3NMUECKUX SIBJICHUIN U MPOIIECCOB B
OKpYXalolle IKWU3HHM, TpeOyromue BbhIOOpa (u3uyeckod wmomenu s
CUTYaIINH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TtpeboBanmsimu ®PI'OC COO k marepuanbHO-
TeXHHUUECKOMYy  oOecmedeHnio  ydeOHOro  mporecca Kypc — (pusuku
yrayOaEéHHOTO YPOBHS Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUs JOHKEH
U3y4aThCsl B YCJIOBHIX MPEIMETHOTO kabuHeTa. B kabuneTe GU3MKHU JOIKHO
OBITh HEOOXOAMMOE J1TabOpaTOpHOE OOOPYIOBAaHHWE [IJISi  BBITIOJIHCHHUS
YKa3aHHBIX B Iporpamme mno (u3MKe YYeHHYECKUX OMBITOB, JaO0OpaTOPHBIX
paboT u paboT NpaKTUKyMa, a TAKKE IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHCTpalinoHHOEe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MHUHHMMAJIBHOM JOCTATOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B MporpamMMme MO (HU3UKE KIIOUEBBIX JIEMOHCTpAIUil s
WCCJIEIOBAHMS HM3yYaeMbIX SIBJICHUM M IMPOLIECCOB, AMIMPUYECKUX H
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JIaGoparopHoe 00OpyJqoBaHHE ISl YUYEHHMUECKHUX MPAKTHUYECKUX padboT
dopMupyeTcss B BHJI€ TEMAaTUYECKHX KOMIUIEKTOB M OOecHeunBaeTCs B
pacuéTre OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. TemMaTudeckue
KOMIUIEKTHI J1a0OpaTOPHOTO O0OpYAOBaHUS JOJDKHBI OBITh MOCTPOCHBI Ha
KOMITJIEKCHOM MCIOJIb30BaHUHU aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKXKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IIUGPOBBIX JTA0OPATOPHIA.

OCHOBHBIMM LENSIMU HW3y4yeHUs QU3UKKM B 00meM oOpa3oBaHUU
SABIISIFOTCSL:

(opMupOBaHHE HHTEpeca M CTPEMJICHHUS OOy4aroluxcs K HaydYHOMY
U3YYCHUIO TIPUPOABI, Pa3BUTHE UX HWHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHHMM O HAy4YHOM METOAE IO3HAaHUA U
(opMHpOBaHKE UCCIEI0BATENHLCKOTO OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHHUS KakK pe3yibTara H3y4yeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

(dopMHpOBaHWE YMEHUN OOBSICHATH SBJICHHUS C HCIOJIb30BAHUEM
(u3HUECKUX 3HAaHUI 1 HAYYHBIX JOKA3aTeIbCTB;

(opMHpOBaHUE NPEICTABICHUNA O POIU (PU3MKHU ISl PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  TPEIACTAaBICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHANILHON JIeSITEILHOCTH, CBSI3aHHBIX C (PU3MKOM, MOJATOTOBKA K
nanbHeieMy o0y4eHHUIO B 3TOM HalpaBJICHUU.

JlocTrkeHne 3TUX 1esnel 00ecrednBaeTCs pelIeHUeM CIeIyIoINX 3a1a4
B TMpollecce H3yueHus Kypca (U3MKM Ha YpOBHE CpEAHEro OOMIero
00pa3oBaHUs:



npuoOpeTeHne  CUCTeMBbl ~ 3HaHUKW 00  0o0mux  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKIIOYAs MEXAHUKY, MOJEKYISPHYIO
(bU3HKY, FTEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPODU3HUKY;

dbopMHUpoBaHWEe YMEHUN NPUMEHITh TEOPETUUYECKUE 3HAHUS IS
00BbsCHeHHS (U3HUCCKUX SBICHUN B IPUPOC U JJI MPUHATHS MPAKTHICCKUX
pPEILICHUI B NOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB pELICHUsI Pa3IMYHBIX 33]ad C SBHO 3aJaHHOU
du3nueckoil  MOJENbI0, 3a7ad, IMOJPa3yMEBAIOIIMX  CAMOCTOSITEIBHOE
co3fanue (U3MYECKON MOJIEIH, aIeKBaTHON YCIOBUSAM 337a4yd, B TOM YHUCIIE
3a/1a4 MH)XEHEPHOI'O XapaKTepa;

MOHUMaHuEe (PU3UIECKUX OCHOB M TPHUHIIMIIOB JCUCTBHUS TEXHHYECKUX
YCTPONCTB M TEXHOJOTUYECKHUX IMPOIECCOB, WX BIHUSHUS HA OKPY>KAIOMIYIO
cpeny;

OBJIAJICHHE METOJAMH CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U MPOBEICHUS
(bU3UYECKNX SKCIEPUMEHTOB, aHAJIM3a W UWHTEpIpeTanuu HUHPOpMAIUH,
OnpeaeneHus JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTata;

CO3JaHue YCJIOBUI TUISt pa3BUTHS yMEHUI MPOEKTHO-
UCCJIEI0BATEIBCKON, TBOPUYECKON NEATEIbHOCTH;

pa3BuTHEe wuHTEepeca K cdepam MTpoPeCcCUOHATBHOW AESTEIbHOCTH,
CBA3aHHOU C (PU3UKOM.

B cootBerctBun ¢ tpeboBanusimu GI'OC COO yrinyOnEéHHBIA YPOBEHb
u3ydyeHus ydeOHoro mnpenmera «@Pu3uMka» Ha YpOBHE CpPEAHEro OOIIEero
o0pa3oBaHusl BBHIOMpAETCS O0YYArOUUMUCS, TUIAHUPYIOIIUMU TMPOJIO0HKCHHUE
00pa3oBaHUs 1O CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

Ha usyuenue ¢usuku (yriayOn€HHBI YypOBEHb) Ha YPOBHE CPEIHETO
obmero obpazoBanusi orBoautcs 340 uacoB: B 10 kmacce — 170 yacoB (5
4yacoB B Henelo), B 11 kimacce — 170 gacoB (5 9acoB B HEJEIIO).

[Ipennaraemelii B mporpamme no (U3MKe MepeyeHb Ja0OpATOPHBIX H
MPaKTUYECKUX PaOOT SABISAETCS PEKOMEHJOBAaHHBIM, YUUTENb JI€JIAeT BbIOOD
MpoBeJeHUs JTabOPaTOPHBIX PAadOT M OMBITOB C YUYETOM HHAUBUIYaTbHBIX
0COOEHHOCTEH 00yUYarOIMUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCONIOTHO TBEPAOE TENo, HiealbHasl >KUIKOCTh, HJCaJIbHBIA TIa3, TOUYECUHBIH
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPaHULbl €ro NpuMeHuMocTu. Puznueckas
TEOpHs.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHre cwibl TOKAa W HANpsDKEHUS B LENH IOCTOSHHOIO TOKa IpU
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBmxkeHre. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHHSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepHalIbHOW TOYKHU, MX MPOEKIHUH HAa OCH CUCTEMBbI KOOpJHHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOogHoe majeHue. YCKOpeHHe CcBOOOIHOTO majcHus. JIBukeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBosmHenHoe  nBWKEeHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas ckopocTh. [lepmom m vactora obpareHus.
[leHTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHuaTele U peMEHHBIE Tepenadd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUSL.

Crioco0bI ucceI0BaHusl IBUKEHU.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEGKTOPUN, CKOPOCTEW JABHMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MNpsIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBUKEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojaa oOpalieHUs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpOThl. JIBH)KEeHUE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koadduument tpenus. Cuna cOnpoTHUBIEHHS TNpPU JBUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS Opycka I0
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MACChI.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs 1Mo BEIUYHHE YTIIOBOro KoddduiueHnta
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTelbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHL: KPOHIITEHH,
CTPOUTEINIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

WMItynbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOuku. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHnmanpHas >HEprus.
[TorenuunanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHmumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMUYeCKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACAIBHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHWE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

M3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETHYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEHUSI.

Onpenenenue padbOThl CWIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KMHeTnYeckon Tteopuun (MKT), ux
ompiTHOE oOocHOoBanme. Jluddysus. bpoyHoBckoe nBkeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monemm CTpOeHHs Trasos,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBsi3b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEUIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrongenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEIJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH JSHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tenma. YaenbHas W MOJISIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacu€r koiumuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKkOH TepMOAWMHAMHUKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamws. VicmapeHne W KWICHHE. Y enbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctalm3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (PAa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHONW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHHUKH.
DJIEMEHTAPHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnoiia.  [IpoOubiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0bémy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsXKEHHOCTH H3TUX MOJEH U
DKBUITOTEHLIIHMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBr>keHME 3apsyKEHHOM YaCTULIBI B OJTHOPOIHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS DIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrUst JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEpKAIIe KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIBHOM COEUHEHUYN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cwuita Toka. [TocTosiHHBIN TOK.

VYcnoBus CynieCTBOBaHUS NOCTOSHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHMKHM
toka. Hanpsikenue U u DJ1C E.

3akon Oma 1Jid yyacTka IeMu.

DnexkTpuyeckoe CONPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OHOPOJHOTO IPOBOJHMKA OT €ro [JIMHBI M IUIOIIAJA IONEPEYHOTO CEUYCHHS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpuueckux meneil. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SJHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HaMpsDKEHUST JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUUECKOTO 3JIEMEHTA OT BPEMEHHU
MIPpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeCHast POBOJIMMOCTh
NOJIynIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1na3ma.

TexHUu4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaGmronenue snexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEIJIOKEHHbIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (aKT, rumoresa, (hU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(pOBast 1abopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMETpUUYECKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE ATOMOB U MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS AUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghus: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JEKTPONpPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHUE 3apsHKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUC TIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuToOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

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

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

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne NeCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyKiuu Papajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEPrust MAarHUTHOTO TTOJIS1 KATYLIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHUE ITPOLIECCHI: MHAYKLMOHHAS
Ie€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

UccnenoBanne 3aBucuMoctd IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMATUY€CKOTO OMTUCAHMUS.

Amrmutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron ManbiX CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUIl rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanne kojebOaHUW Tpy3a Ha MACCUBHOM TIPY)KUHE C IEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIIPyTrOM IMO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanrie yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJICOAHUS B
ucanbHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYJ0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: AIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX IEKTPOMATrHUTHBIX KOJICOAHUIM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CTpoiicTBO U MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MHTephEpEeHLUs H
TudpaKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakims.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, HHTephepeHITHS.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



N3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcus cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroil IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSL.

ColOuparome u pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPaccTOsIHUS TOHKOM c(epruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUN B TUH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepeHnune IMHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOIMOAA NMPH NMOMOILIU TU(PAKLIMOHHON
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpaszoBanusi  JlopeHia.
YcioBue npuIMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Oneitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JBWXKYyIeWcs dacTtulbl. KopmycKyisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (OTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomienre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habnrogenue IMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHo20 A0pa u INEMEHMAPHBIX YACMULY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3akOH pPaJAUOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonap! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHas TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BaHUEM JO3UMETpA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pasznen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TMPUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metonpl acTpOHOMHUYECKHUX HccaenoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve rajmakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONpEIeNIeHUs MOJI0KEeHNUs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmrogenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIH30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, NPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMATUYECKHMX  paszleinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTh3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(hepax AedaTeTbHOCTH YeJIOBEKa, POib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (Qu3MUeCKOW KapTHUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usukum yriyonéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, TEOrpAPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpHI M MX NPOEKIMU HA OCH KOOPIMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOMSI TPEYTrOJHHHUKOB,
oTpeiesIeHHEe TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJieOaTelbHbIE
JIBW)KCHUSI B JKUBOW MPHUPOAE, ODKOJOTMYECKHME PHUCKH TIIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTuKa U 9KOJIOIrMICCKUC aCIICKThI e€ pasBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMUS YyuyeOHoOro mpeamera «Duzukay
JOJDKHBI OTPakKaTh TOTOBHOCTH M CITOCOOHOCTH 00YJarOIIUXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTH B MPOIECCE PEANN3ALNA OCHOBHBIX HAIPABICHUHN
BOCIIUTATEIILHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYaromierocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTH C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00s1acT (PU3UKK U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IudHbIM chepaM MpoPecCHOHATBHON JASSTENHHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJIICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO PA3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YHOH JEeATEIbHOCTH, 'OTOBHOCTH B IpOIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornueckue JeMicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIATh TEeNU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTHKCHHSI,

BBISIBIIATH  3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3padaThiBaTh IJIaH PEIICHUSI MTPOOJIEMBI ¢ YUETOM aHal3a UMEIOIIUXCS
MaTepHaTbHBIX ¥ HEMAaTEPHUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATCIBHOCTH, OIIEHUBATh COOTBETCTBHC
PE3YNIBTATOB LIEJISIM, OIICHUBATh PUCKHU MOCIIC/ICTBUN JEATEILHOCTH,
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJAO0B ITO3HAHUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH IO IOJYYCHHIO HOBOIO 3HAHUA, €T0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pELICHWs, HaXOAUThb AapryMEHTBhI  JJis
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TIOJIYYEHHBIE B XOJI€ pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/aud B 0Opa30BATEIbHOMN
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCUTh 3HaHHSA TI0 (U3MKE B MPAKTHYECKYIO OO0JaCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIaCTe;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBISATH IOMCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMd B  PEIIEHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HaueHUs WHGOpPMALMKU M UEJNEBOH ayAUTOPHUH, BBIOMpAs
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMi M CMsI4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOXHOCTEH KaX/10T0 jeHa KOJUIEKTHBA;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeeniaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIa/Ja M Ka)KJOTO y4YaCTHHKAa KOMAaHJIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B PA3IUYHBIX
CUTyallUsIX,  MpPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro MpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKKM, TOCTOSHHO MOBBINIATH CBOM 0OpPAa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCITOJIB30BaTh TPHUEMBI pediekcHu MJis OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e (CaMOCO3HaHHWS,  BKJIIOYAIOLWIErO0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCThH aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  IMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro TpPH OCYIICCTBICHHH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (DM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIIECCOB (SIBICHUI): WHEpLMaIbHas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoMOTHO ymopyras naedopmanus, aOCOIOTHO
yIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBHUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH W TEepeMeElIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW JIHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO [BMIKEHUS M KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKOU
DHEPrUEN TEIJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM JJIEKTPUYECKOM IMenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIn3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
NepEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BONM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEJIS; AIEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYLIAs CWja, Cwia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYEeCKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LIENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWU  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IBKEHUE, TEIUIOBOE JIBMKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENAaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITIOKEHHON TMIOTE3bl: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl M J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpy/la IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMma ©  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pE3yNbTaTbl U KOPPEKTHPOBATH METOJBI PEUICHUS C
Y4€TOM IOIYUEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3leioB Kypca GU3MKH, a TaKyKe UHTErpalluy 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyKJI€HUI ¢ OMOPOI HAa U3YUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHl BKJIAJa POCCHUMCKUX M 3apyOekKHbIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEeJIOBEeKa, CBA3aHHOM C (PU3MYECKHMMH MpOIEccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHpOpManuend (HU3NMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJYYCHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPUOOPETeHHsT HOBBIX 3HAHUW B  MpoIiecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJICKBATHO OIICHMBATH BKJIAJl KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JIESITEIbHOCTH 4YEJIOBEKAa U  JAJbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHELHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, pois (uzudeckoil Teopur B (GOPMHUPOBAHWHU TMPEACTABICHHUMN O
(bu3nYecKoil KapTHHE MHUpa, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUIN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoJeined (u3mdyeckux Ten U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE JJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
UJeadbHbIA MPYXUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI, HJeaTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycloBUS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIOJb3yd OCHOBHBIE TIOJOKEHUSI U 3aKOHBl AJIEKTPOAUHAMUKU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUYECKOM IIeMU CO CKOPOCTHIO
M3MEHEHHUSI  CHJIBI  TOKa,  TMOCTYJIaTbl  CHEIUMAJbHOM  TEOpHUHU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHs HeolpeaenéHHocTel ['elizenOepra, 3aKOHbBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YyS BEIUYUHBI:
HaMpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN AJIEKTPOCTaTUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
SHEPrusi TMOKOS CBOOOJHOW YaCTHIbl, SHEPrusi M UMMYJIbC (OTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENEIIATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a UM OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH HKCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCUMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHWH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENBHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METObI OTYYEHUSI HAYYHBIX ACTPOHOMUYECKHUX 3HAHUH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTELHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMU aHajiu3a YCJIOBHS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJaThl (PU3NUECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUM, & TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, MepepabOTKU U TPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOIHEHHEM pa3UYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIIATH MOTUBALMIO K Oyayiiend npodhecCUOHAIBbHON AesITeIbHOCTU 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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11 [ToBTOpeHue 4 1
bu6mmoreka [IOK
1.2 Maririioe o 16 https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
13 MICKTPOMATHHTHAS HHAYKLUHS 14 1 https://m.eds00.ru/39859f1
Hroro mo pazueny 34
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmorexa [IOK
21 Mexanmieckie konebars 12 https://m.eds00.ru/39859f1
bu6nmoreka [JOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 18 1 https://m.edsoo.ru/39859f1
53 MexaHu4eCKHe U JIEKTPOMArHuTHbHIE 12 1 bubnuoteka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmorexa [IOK
24 Omriia 30 L https://m.eds00.ru/39859ef1
Wroro no pazmeny 72

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

6

1

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1




Hroro mo pazueny 6
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 K - 1
OPIYCKYIAPHOTBOTHOBON Ay 8 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
4.2 Dusitka atoma 8 https://m.eds00.ru/39859ef1
43 ®u3uKa aTOMHOTO S/1pa U 3JIEMEHTapHBIX 5 bubnuorexa [JOK
' YJACTHII https://m.eds00.ru/39859¢f1
Hroro mo pazueny 32

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 14 httos://m.edsoo.ru/39859f1
Hroro no pazneny 14
Paznen 6. PU3HUYECKHAN MPAKTUKYM
. bubnuoteka [JOK
1 ) 1 1
0 VSHHACCIHI TIPARTHIM 0 0 https://m.eds00.ru/39859¢f1
Hroro no pazneny 16
Paznen 7. OBOBINAIOIIEE TIOBTOPEHUE
Cuctemaru3zanus u o0o0meHne
71 IIPEIMETHOIO COAECPIKAHMSI U OIIBITA 16 bubnuorexa [IOK
' JesITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.eds00.ru/39859f1
n3ydeHuu kypca ¢pusuku 10 — 11 kimaccos
Hroro 1o pasneny 16
PeszepBHOE Bpems 14 bubmorexa [JOK

https://m.edso00.ru/39859ef1
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrposbnusie | IIpakTnyeckue
n/n Bcero u3yuyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEeHUE 4 1
5 Ousuka — pyHAaMEeHTATbHAS 1 bubnuorexa [JOK
HayKa O PUpoJIe https://m.edsoo.ru/1beef346
HayuHsblii MeTOZI TO3HAHUS U
3 METO/IBI HCCIIEJOBAHUS 1 bubmmorexa HOK
. https://m.edsoo.ru/3a7fde29
bu3nueckux sSBICHUN
OKCIIEpUMEHT U TEOpUs B
4 IIpOLECCe NMO3HAHUS IIPUPOIBI. 1 bubnuoteka [JOK
HaOnroneHue v SKCepuMeHT https://m.eds00.ru/34c49931
B u3uKe
5 Crioco6b1 U3MepeHus 1 bu6nuorexa [IOK
(bU3NUeCKUX BETUUYNH https://m.edsoo.ru/ca2def03
AbconoTHas 1
6 OTHOCHUTEIIbHAs OTPEIIHOCTH 1 bubnuorexa [IOK
U3MEpEeHHH PU3nIeCcKuX https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBaHue B pU3UKE.
Ponb u MecTo pusuku B
. bubmuorexa [JOK
7 dbopMHUpPOBaHUH COBPEMEHHOMN 1

Hay4YHOU KapTUHBI MUDA, B
IIPaKTUYECKOU NEeATEIbHOCTH

https://m.edsoo.ru/eabbdedl




monen

Mexanuueckoe IBUKEHUE.
Cucrema orcuera.

OTHOCHUTEBHOCTD bubmuoreka [JOK
8
MEXaHUYECKOTO JBUKEHHUS. https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a1aun
MEXaHUKH
Panuyc-BekTop MarepraibHON
TOYKH, €r0 IIPOCKIIUU Ha OCH
9 KOOpauHAT. TpaeKkTopus bubmorexa HOK
P P prt. https://m.eds00.ru/30a108a5
[lepemenienue. Ckopocts. Mx
MPOEKIIMU HA OCH KOOPAUHAT
PaBHOMEpPHOE ITPAMOJIMHENHOE
10 newkenue. ['papuaeckoe bubnuoreka [IOK
ONMCAHUE PABHOMEPHOTO https://m.edso0.ru/89ba7190
MPSIMOJTMHEHHOTO JIBUKCHHUS
11 CroxxeHue nepeMeneHnii u bubnuoteka [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BU>KEHUE.
MrHoOBEHHas CKOPOCTb.
12 Vckopenue. [Ipsamonuneitnoe bubmorexa HOK
p P https://m.edso00.ru/a99549a7
JIBUKEHHUE C MIOCTOSHHBIM
YCKOpPEHUEM
I'paduueckoe onucanue
13 MIPSAMOJIMHENHOT'O IBUKEHUS C bubmorexa [IOK
P https://m.eds00.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
bu6mmoreka [IOK
14 Pemenue 3amau nosmotexa I

https://m.edsoo.ru/b7560bbf




CBo0OoOgHOE ITaficHUE.
YckopeHue cBOOOIHOTO
HaneHus. 3aBUCUMOCTED

bubmuoreka [JOK

15 KOOPJMHAT, CKOPOCTH, https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHH U UX
rpaduku

16 J{BmxeHnue tena, OpOIIeHHOTO bubmuoreka [JOK
MO/ YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHUE.

JIBuKeHHE MO0 OKPY>KHOCTH.

17 VYrnoBas v IuHeWHas bubnnoreka [JOK
ckopocts. [lepron u yacrora. https://m.edso0.ru/33196fbe
LlenTpocTpemuTensHOE U
MOJIHOE YCKOPEHHE

bu6mmoreka [IOK

18 Pemterte aza https://m.edso0.ru/33196fbe

19 Konrponbnas padora no reme bu6nuorexa [IOK
"Kunematuka" https://m.edso00.ru/1242f32e
[lepBsIif 3akoH HproTOHA.

HNueprumanbHbie CHCTEMBI

20 otcuéra. [Tpuniun bubnunoreka [JOK
OTHOCHUTENBHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HewnneprinanbHble CHCTEMBI
OoTCYETa
Cuna. PaBHOZIEHCTB ast

21 cuia. BTopOIi/II 3aI<OHYI0HI bubmmorexa LIOK

https://m.eds00.ru/141d3837
Hsrorona. Macca
99 Bzaumopeincteue ten. Tperunit bubnuotexa [JOK

3akoH HproroHa

https://m.edsoo.ru/57dba505




[IpuHIHMI cynepno3uuuu CUIL.
Pewenne 3anau Ha

bubmuoreka [JOK

23
MIPUMEHEHUE 3aKOHOB https://m.edsoo.ru/bdf997fb
Hsrotona
bubmuoreka [JOK
24 Pemuterme sagas https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOIO TATOTEHUS.
o5 OKBUBAJICHTHOCTh bubmuorexka [JOK
IrPaBUTAMOHHOW U HHEPTHOMN https://m.edsoo.ru/9aba2b0a
MaccChl
26 Cuiia TS)KeCTH U yCKOPEHHE bubnmoreka [JOK
CBOOOTHOTO TIA/ICHUS https://m.edso00.ru/22757f26
JIBrkeHHE HEOCCHBIX TEJ H UX
97 HCKYCCTBEHHBIX CITyTHUKOB. bubmmorexa [IOK
IlepBas kocMuueckas https://m.edsoo.ru/11abfa0a
cKopocTh. 3akoHbl Kemiepa
bu6mmoreka [JOK
28 Pemerre 3a1a< https://m.edsoo.ru/11abfa0a
29 Cwua ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/0Oae2cd84
Cwnna tpenuns. [Ipupona u
P prp bubnmnoreka [JOK
BUJIBI CHJT TPEHUS. [[BHKCHIHE
30 . https://m.edso00.ru/1fa86499
BKHAKOCTH M TA3¢ € YHETOM https://m.eds00.ru/2cb29676
CHJIBI COMTPOTUBIIEHUS CPEIb
bubmunorexa [JOK
31 Pemenwue 3amau https://m.edsoo.ru/1fa86499
https://m.eds00.ru/2cb29676
39 Hasnenue. 'unpocraruueckoe bubmuoreka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPAOE TEIO.

bu6mmoreka [JOK
[TocrynarensHoe u
33 BpaniaTesibHOE JBUKEHUE Bubmorexa LIOK
https://m.edso00.ru/2b95d57e
TBEPJIOTO Tesia
34 MOMEHT CHJIbI OTHOCHTEIIHHO bubmuoreka [JOK
ocu BpaieHus. [1nedo cuibl https://m.edso00.ru/653d3459
CrnoxeHune cul,
MPUIIOKEHHBIX K TBEPIOMY
35 teny. LleHTp TsxecTu Tena. bubmuorexa [JOK
VYcioBus paBHOBECUSA https://m.edsoo.ru/9aa79a7d
TBEepJOTo Tena. Bumbl
paBHOBeECHS
bubmuoreka [JOK
36 Peenne 3axas https://m.edsoo.ru/dclcaacO
bu6mmoreka [JOK
37 Pemenne sanas https://m.edsoo.ru/dclcaac0
KonTponbhas pabora no teme
38 "lmaamuka. CTaTuka Bubnorexa LIOK
. https://m.edso0.ru/9f5a574c
TBEPJIOTO Tesa
HNmnynec MmaTepuanbHOU
TOYKH, CUCTEMBI
39 MaTepUaIbHBIX TOYEK. LleHTp bu6mmorekxa [JOK
MacC CUCTEMBI MaTEPUAIIBHBIX https://m.edsoo.ru/4bb8294b
Touek. Teopema o IBHKEHUHU
LIEHTpa Macc
NmMnynbe cunbl 1 u3BMEHEHUE
40 UMITyJIbCa Tea. 3aKoH bubnuorexa [IOK

COXpaHeHI/ISI I/IMHy.]'H)Ca.
PeakTuBHOE IBUKEHUE

https://m.edsoo.ru/13f0a221




MomMeHT uMIysbsca
MaTEepUAIBHON TOYKHU.

41 IIpencraBnenue 0 COXpaHEeHUU bubmmorexa [JOK
https://m.eds00.ru/d6532eb9
MOMEHTA UMITYJIbCA B
LEHTPAIbHBIX MOJISAX
bu6mmoreka [JOK

42 Pemenne sanaz https://m.edso0.ru/f7706d63

bubmuoreka [JOK

43 Penterme saat https://m.edso00.ru/f7706d63
PaGora cunbl Ha ManoM U Ha
KOHEYHOM MEPEMEILIEHUH.

44 I'padpuaeckoe npencrasiaeHue bubmorexa HOK

https://m.eds00.ru/913974c7
paboTsl cuiibl. MoOIHOCTH
CHJIBI
Kunernueckas sneprusi.

45 Teopema 06 U3MeHEHUH bu6nuorexa [IOK
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/9a5e2e74
MaTepUAIbHON TOYKHU

bu6mmoreka [IOK

40 Pemterte aza https://m.edsoo.ru/9a5e2e74
[loTeHnmanbHbIE U
HEMOTEHITUATHHBIEC CUJTBI.

47 IToTeHumanbHas SHEPTHSL. Bubmorexa LIOK

https://m.edsoo.ru/554bafcc
Bropas kocmuueckas
CKOPOCTH
Tperbs kKocMuYecKas
48 CKOpoCTh. CBsI3b pabOTHI bubnuotexa [JOK

HETIOTEHIINAJILHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON

https://m.edsoo.ru/f57b4e01




SHEPrUHU CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPruu

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bubmuoreka [JOK

49 bepuymnu st upeansHoOU https://m.edso00.ru/f30f43b6
KHUJIKOCTH

50 Pemenue 3amay
Konrponbnas pabora no reme

51 "3aKOHBI COXpAaHEHUS B bubmmorexa [JOK

\ https://m.edsoo.ru/474e7c4a

MEXaHHUKe
Pa3Butue npeacrasnenuii o

59 npupoe TerioTl. OCHOBHBIE bubnuoreka [IOK
nonoxenns MKT. uddysus. https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE IBH>KEHHME
CrtpoeHue ra3o00pa3HbIX,
KHUJIKUX U TBEPJBIX TEIL.

53 XapakTtep JBUKCHUS U bubmorexa HOK

. https://m.edso0.ru/c44d02e2

B3aUMO/ICHCTBHS YaCTHII
BELIECTBA
Macca u pazmepbl MOJIEKYJT

54 (aromoB). KonnuectBo bubmuorexa [JOK
BenlecTBa. IlocTosnnas https://m.edsoo.ru/c5b72ab7
ABoraapo

55 Pemenue 3amau

56 Temmnepatypa. Tennosoe bubnuorexa [IOK
paBHoBecue. Illkana Llenscus https://m.eds00.ru/0070d493

57 Pemenue 3amau bubmuoreka [JOK




https://m.edsoo.ru/1531aba5

58 Uneanpuslii ra3. 'azoBele bubmuoreka [JOK
3aKOHEI https://m.edsoo.ru/1deb2367
59 VYpaBHeHue MeHeneena- bubnmoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12c328
60 AOcomoTHas Temneparypa. bubnmoreka [JOK
3akon [anpToHa https://m.edsoo.ru/14e02d1f
H3omporiecchl B UAeaIbHOM
61 rase ¢ OCTOSHHBIM Eubmiorexa OK
https://m.edsoo.ru/68878d51
KOJIMYECTBOM BEILECTBA
I'paduueckoe npeacrapicHue
62 H:I;)og) OLIECCOB: iSf)TG Ma bubmnorexa [IOK
pont ' pMa, https://m.eds00.ru/1344327b
n30Xopa, n300apa
bu6mmorexa [IOK
63 O MKT
CHOBHOC ypasHeHHe https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
64 Pemenue sanas https://m.edsoo.ru/10265a05
CBs3b a0COJIFOTHOH
TEMIIepaTyphI
TEPMOIMHAMHUYECKON CUCTEMBI
65 copc eHHeIZ KUHETUYECKON bubmmorexa LHOK
ped o https://m.edsoo.ru/c38af875
SHEPrUeH MoCTyNaTeIbHOTO
TEIJI0OBOrO ABUKECHUS €€
YACTHIL
O060061EHNE U
66 CUCTEMAaTH3alMs 3HaHUN 1O Eubmiorexa IOK
H https://m.edsoo.ru/09d12fd8
teme "OcHoBsl MKT"
67 Pemenue 3amau bu6mmoreka [JOK




https://m.edso0.ru/09d12fd8

68

KoHTponbHas pabota 1mo Teme
"OcHoBbl MKT"

bubmuoreka [JOK
https://m.edsoo.ru/13adad59

69

TepMmoguHamuyeckast
cucTeMa. 3aJjaHie BHEITHUX
ycnoBuid s T/ cuctemsl.
Bremnue u BHyTpeHHUE
napametpsl. [Tapamerpsr T/{
CHCTEMBI KaK CpeIHUE
3HAUYCHUS BEIIMYNH,
ONKCHIBAKOIIUX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE

bubmuorexa [JOK
https://m.edsoo.ru/5f8d38a3

70

Hynesoe nauano
TEPMOJIMHAMUKH.
Camonpoun3BoJibHas
penakcanusa T/l cucremsl k
TEIIOBOMY PAaBHOBECHUIO

bu6mmoreka [IOK
https://m.edsoo.ru/8ec512f0

71

Mopnens uneanbHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIN

bu6mmoreka [JOK
https://m.edso00.ru/29355001

72

YpaBHenue Menpeneena-
Kianelipona u BelpakeHue
JUJIsl BHYTPEHHEN SHEPTUU

bubnmoreka [JOK
https://m.edsoo.ru/bal178d0

73

Bripaxkenue 111 BHyTpEeHHE
SHEPTUU OJJHOATOMHOIO
MJICaJIbHOTO Ta3a.
KBa3ucraruueckue u
HECTATUYECKHUE TTPOLIECCHI

bu6mmorekxa [JOK
https://m.edsoo.ru/acscacls

74

OnemenTapHas paboTa B

bubmuoreka [JOK




TepMoIMHAMKKe. Beruucnenue
paboTsI 1o rpaduKy mpoiecca
Ha pV-auarpamme

https://m.edsoo0.ru/741d5738

Temnnonepenaua kak croco6
WU3MEHEHUS BHYTPEHHEN

bubmuoreka [JOK

75
suepruu TJ] cucrembr 6e3 https://m.edso00.ru/3d734561
COBEPIIICHUSI pabOTHI
Konsexius,

76 TEIJIOTPOBOHOCTh bubmmorexa [IOK

POBOA ’ https://m.edso00.ru/157b54cd
U3Iy4yeHue
KonudecTBo TEIIoThl.
Tenno€MKoOCTh Tena.

77 VnenpHas u MoJIIpHas bubnunoreka [JOK
TEIUIOEMKOCTH BEIIECTBA. https://m.edso00.ru/7ba67355
VnenpHast TENIOTa CrOpaHus
TOTLTNBA

78 Pacuér xonuuecTBa TEMIOTHI bu6mmorexa [IOK
IIPH TeIUIoNepeaayue https://m.edsoo.ru/l1db5ad4e
[Tonsatue 06 annabaTHOM

79 niporiecce. [lepBriii 3aKk0H bubmorexa HOK

porecce. 1iep https://m.eds00.ru/d8098824
TEPMOIUHAMUKHU
KomnuecTBo TEmIOTHI 1

80 paboTa Kak Mepbl U3BMEHEHUS bubnuorexa [IOK
BHyTpeHHEN 3Heprun TJ https://m.edsoo.ru/b047alcd
CUCTEMBI
Bropoii 3akoH

81 TEPMOJTUHAMUKH JITST bu6nmoreka [JOK

PaBHOBECHBIX U
HEPaBHOBECHBIX IPOIIECCOB.

https://m.edsoo.ru/c6f4f464




HeoOpaTtumocTs npupoIHBIX

MPOLIECCOB
82 [Ipunnuns! gelicTBus bubnuorexa [IOK
teroBbIxX MaruH. KITJ[ https://m.edso0.ru/2e945513
83 MakcumanbHOE 3HAaYCHUE bubmuoreka [JOK
KIIJ. Hukn Kapuo https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
84 P
cHictie sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTICKThI
HCITO0JIb30BaHUS TEILIOBBIX
85 Buratenei. TeroBoe bubmorera [JOK
A ' . https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYIKaIOMIEH
CpeIIbI
bu6mmoreka [IOK
86 P
cHicHie saaad https://m.edso00.ru/c8c70432
O60061enue u
87 CHCTeMaTH3aIns 3HaHHUH 110 bubmuoreka [JOK
teme "TepMmoauHaMuka. https://m.edso00.ru/28d62b3f
TermoBple MamuHBT"
KonTponbhas pabora no teme
88 "TepmoanHamuka. TermioBbie bubmorexa HOK
P " ' https://m.edsoo.ru/1b6e26¢5
MaIIuHbI
[Tapoo6pa3zoBanue u
89 KoHJeHcauus. Mcnapenue u bubnnorexa [JOK
KUIIEHUE. Y AebHAs TeIUIoTa https://m.edso0.ru/6f8e6777
napooOpazoBaHUs
90 Hackiiennsie u bu6mmoreka [IOK

HCHACBIIICHHBIC TTaphbI.

https://m.edsoo.ru/f5¢17d02




KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH M JIaBJICHUS
HACBILLEHHOT0 TIapa OT
TeMIepaTypbl, UX
HE3aBHCUMOCTh OT 00bEMa
HACBHILIEHHOTO Tapa.
3aBUCUMOCTb TeMIIEPaTypbl
KUTICHUSA OT JaBJICHUS B

KUJIKOCTH
BnaxnocTs Bo3ayxa.
91 AOcooTHas U o bubmmorexa [JOK
https://m.edsoo.ru/30ebbb79
OTHOCHTEJIbHAS BIAKHOCTh
bubmuoreka [JOK
92 P
cHicHie saat https://m.edso0.ru/18e95ff3
TBépmoe Teno.
Kpucrannuueckue n
93 amop(HBIe Tena bubmorexa HOK
P o https://m.eds00.ru/20a88a03
AHUN30TpONUs CBOMCTB
KpUCTAJUIOB
IInaBnenue u
KpUCTaJUTH3aIus. Y IenbHast bu6mmorexa [IOK

94
TEIJIOTA IJIABJICHUSI. https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Hedopmaruu TBEpIOTO TENA.

95 Pactsbkenue u cxxatue. CaBur. bu6mmorexa [JOK
Mogyns FOnra. [Ipenen https://m.edsoo.ru/dalaabl0
yrnpyrux aedopmarii

96 TemoBoe paciiupenue bubnuorexa [IOK

JKUJIKOCTEN U TBEPJBIX TEIL.

https://m.edsoo.ru/7babedf2




AHI‘apMOHI/I3M TCIIJIOBBIX
KOJIEOaHUI YaCcTHL BELLIECTBA

[Ipeobpa3zoBanue Hepruu B

bu6mmoreka [JOK

o (ha30BbIX TIEpexo1ax https://m.eds00.ru/97a0672f
98 YpaBHEHME TEMIOBOTO bubmmorexa [IOK
Oasanca https://m.edsoo.ru/ab1521fb
bubmuoreka [JOK
%9 Pemterite aga https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSAKEHUE.
Kanunnspueie siBieHusl.
100 JlaByieHHe 1101 UCKPUBJICHHOMN bubmorexa [IOK
https://m.edsoo0.ru/b42f1f97
MOBEPXHOCTHIO JKUJIKOCTH.
®opmyna Jlamnaca
0O00011eHne U
CHUCTeMaTU3als 3HaHUH 110
101 TeMe "ArperaTHble COCTOSTHUS Bubnuorexa LIOK
https://m.eds00.ru/0b52575¢c
BelecTBa. Pa3oBbie
nepexonl"
KonTponbhas pabota mo Teme
102 "ArperaTHble COCTOSHUSA bu6nuorexa [IOK
BemecTsa. PazoBbie https://m.edsoo.ru/7dc2a739
nepexoasr"
DJIeKTpU3anus Te U e€
MPOSIBIEHUS. DIEKTPUUECKUN
103 3apsa. [IBa Buga bubmuorexa [JOK

OJICKTPUYCCKUX 3apsAd0B.
HpOBO,Z[HI/IKI/I, AUDJICKTPUKU U
MOJIYITPOBOJJHUKHA

https://m.edsoo.ru/laff445f




DneMeHTapHbIN
ANIEKTPUYECKUH 3aps]. 3aKOH

bubmuoreka [JOK

104
COXPAaHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/f49afd24
3apsia
B3anmMonenicTBue 3apsaoB.
105 ToqeqHI):[Ie 3apsIbl é)aIfLOH bubnnorexa [IOK
AL https:/m.eds00.ru/445b7746
Kynona
bubmuoreka [JOK
106 Pemenne 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
bubmuorexa [JOK
107 Pemenue 3agag https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onektpuueckoe mose. Ero
108 elCTBUE HA DIIEKTPUUECKIE bubmorexa [IOK
A P https://m.edsoo.ru/05c6bfal
3apsIbI
HanpsxénnocTts
AIEKTPUUECKOTO TIOJIA.
[IpoOueIit 3apsn. Jlunuun
109 HaOpsHKEHHOCTHU bubmmorexa LHOK
p https://m.edsoo.ru/3dac6957
AIEKTPUUYECKOTO TOJIS.
OaHOPOIHOE AIEKTPUUECKOE
[oJie
bubmunorexa [JOK
11 P
0 CHICHHE 3311 https://m.edsoo.ru/3dac6957
ITorerMaIbHOCTE
111 AJIEKTPOCTATUYECKOIO ITOJIS. bubnnoreka [JOK

Pa3nocTh noreHnmanos u
HaIpsDKEHUE

https://m.edso0.ru/80021447




[ToreHunanbHas s3HEeprus
3apsaa B DJIEKTPOCTaTUYECKOM

bubmuoreka [JOK

112
nose. IloreHnman https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO TTOJIS
CBs13b HANPSHKEHHOCTH TIOJIS U
113 a3HOCTH ITOTEHIIAAJIOB IS bubnnorexa [IOK
p H a https://m.eds00.ru/df7a6838
3JIEKTPOCTATHYECKOTO TIOJIS
114 [IpuHuun cyneprno3uun bubmmoreka [JOK
SJIEKTPUYECKUX TOJIeH https://m.edsoo.ru/Ocfe4a6c
115 Pemenue 3amay
bubmuorexa [JOK
116 P
CHICHHE 3a/1ad https://m.edsoo.ru/5a582263
ITone Toueunoro 3apsna. [lone
117 aBHOMEPHO 3apsKEHHOU buGnnorexa [IOK
p p p https://m.edsoo.ru/b297b5c3
cdepsl
[Tone paBHOMEpHO
3apsHKEHHOrO 110 00BEM
118 merl) a. [Tone paBHOME H}(; bubmorexa [TOK
pa- vp p . https://m.edso0o.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU
ILIOCKOCTH
IIpoBOoIHUKH B
119 Z-)J'IpeKT i[)CTaTI/I‘-IeCKOM oJje bubmmorexa [IOK
p ’ https://m.eds00.ru/32405eab
VYcnoBue paBHOBECUS 3aps/I0B
WDJIEKTPUKHA U
120 f‘[lon OI;O HUKU B Eubmiorexa IOK
YHpOBOZ https://m.edsoo.ru/060ebab5
AIEKTPOCTATHYECKOM IT10JIC
121 Kongencarop. bubnuorexa [IOK

DIEKTPOEMKOCTh

https://m.edsoo.ru/845b4f73




KOHJIeHCaTopa.
DIEKTPOEMKOCTD IIJIOCKOTO

KOH/JIEHCATOpa
122 [TapamensHOE coeMHEHNE bubnmoreka [JOK
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce7
123 [locnenoBarenpHOE bubmuoreka [JOK
COEIMHEHUE KOHJIEHCATOPOB https://m.eds00.ru/1e992920
124 DHeprus 3apsyKEHHOTO bubmmorexa [IOK
KOHJICHCATOpa https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
125 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
JIBukeHue 3apsKeHHON
126 YACTHUIIbI B OJTHOPOTHOM Bubmmorexa LIOK
B AHOPOL https://m.edsoo.ru/8341d6ac
3JIEKTPUUYECKOM T10JIe
bu6mmoreka [JOK
127 P
CHICHHE 33/t https://m.edsoo.ru/8341d6ac
0O00011IeHne "
128 CHUCTeMaTH3alvsl 3HaHUH 110 bubmmoreka LIOK
\ H N https://m.eds00.ru/5752603f
TeMe "DIIEKTpUIECKOe T0JIe
129 KonTtponbHas pabora o Teme bubnnoreka [JOK
"DnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuia Toka. [1oCcTOSIHHBIN TOK.
130 VYcnoBus cymecTBoOBaHUSA bubnuorexa [IOK
IIOCTOSIHHOT'O JJIEKTPUYECKOTO https://m.eds00.ru/233311b5
TOKa
131 Hcrounnku Toka. bubmuorexa [JOK

Hanpspoxkenue u 9/1C

https://m.eds00.ru/0839a115




3akoH OMa a1 yyacTKa LenHu.

bu6mmoreka [JOK
132 9
fIeKTprrccKoe https://m.edsoo.ru/f14f251e
COIMPOTHBIICHUE
3aBUCHUMOCTb COIIPOTUBIICHUS
133 OJIHOPOAHOI'0 IPOBOJAHUKA OT bubmmorexa [IOK
€ro JUTMHBI ¥ IJIOIAIN https://m.edsoo.ru/95fcdf51
MOTIEPEYHOT0 CEUCHUS
134 VYV 1enbHOE CONPOTUBIICHUE bubmuoreka [JOK
BellecTBa. Perrenue 3aqad https://m.edsoo.ru/437f8300
ITocnenoBarensHOE,
135 mapajjielIbHOE, CMEIIAHHOE bubmorexa [IOK
p ’ https://m.edso00.ru/236f7e07
COCIMHCHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX
136 DIIEKTPUUYECKUX LIETTEH bubmorexa [IOK
p 1 ’ https://m.eds00.ru/1794cf37
[IpaBuna Kupxroga
bu6mmoreka [IOK
137 P
3 CHIetme sajat https://m.edso0.ru/3881b469
bu6mmoreka [JOK
138 Pemenue sanas https://m.edsoo.ru/3881b469
139 Pabota sanekTpuueckoro Toka. bubnunoreka [JOK
3akon Jxoyns —Jlenia https://m.edsoo.ru/a3605c5c¢c
bu6mmorekxa [JOK
140 P
CHICHHE 3a/1a https://m.edso0.ru/6761bfOf
bubmuorexa [JOK
141 P
CILICHHE 33124 https://m.edsoo.ru/6761bfOf
MOIIHOCTD 3JIEKTPUUYECKOTO
bu6mmoreka [IOK
142 ToKa. TennoBast MOIITHOCTb,

BBIJIEJIIEMasi Ha PE3UCTOPE

https://m.edso00.ru/99750a6f




bubmuoreka [JOK

143 Pemerue sana4 https://m.edsoo.ru/eb72fc24
SJIC u BHYTpEHHEE
144 coIl[I OTHBJ'}IIGTII;HC WCTOYHUKA Enbmaorexa IOK
p https://m.edsoo.ru/72d453af
TOKa
3axod Oma i1 MOJIHOU
145 (3aMKHYTOM) 3JIEKTPUUYECKON Enbmaorexa IOK
yr p https://m.edsoo.ru/221f40fb
enu
bubmuoreka [JOK
14 P
6 CHLICHHE 3a/1a4 https://m.eds00.ru/3580b679
bubmuoreka [JOK
147 Pemenne sanad https://m.edso00.ru/3580b679
bubmuoreka [JOK
148 MorxocTs, ueTouHMKE TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
149 Koporkoe sambikanne https://m.edso0.ru/546f5632
150 Konpnencarop B uenu bubnnorexa [JOK
IIOCTOSIHHOT'O TOKa https://m.edso00.ru/35368f3e
bu6mmorexa [IOK
151 Pemenne sanau https://m.edsoo.ru/4410cef0
Pemenue 3amau no reme
152 "TIOCTOAHHBIN DIEKTPUUYECKUIT Eubmiorexa IOK
" P https://m.edso00.ru/a7340a29
TOK
Pemenue 3agad mo reme
153 "TTOCTOSIHHBIN DJIEKTPUUECKUI Eubmiorexa LOK
" P https://m.eds00.ru/744261b8
TOK
154 Pemenne 3agau mo reme bu6mmoreka [IOK

"IToCTOAHHBIN JIEKTPUUECKUI

https://m.edsoo.ru/eb5d4687




TOK"

O06o0061IEHNE U
cUCTeMaTHU3alusd 3HaHUH 10

bu6mmoreka [JOK

1
> teme "[locTosHHBIH https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUH TOK"
bubmuoreka [JOK
156 Pemerme a/i2 https://m.edsoo.ru/bfd7a050
KonTponbnas pabota no teme
157 "TTocTOSIHHBIN TEKTPUUECKUN bubmmorexa [JOK
" P https://m.edso00.ru/1885ddf1
TOK
DIeKTpuuecKas
MIPOBOJAMMOCTE Pa3IMIHBIX
158 BS GCIT[B SHeKTp WYICCKUHN TOK bubmmorexa [JOK
B ' P https://m.edsoo.ru/da794295
B MeTaJlIax.
CBepxnpoBOANMOCTb
DNEKTPUUECKUid TOK B
159 pacTBOpax U pacruiaBax bubnnorexa [JOK
3JIEKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423491
®Dapages 17 IEKTPOIU3a
160 DNEKTPUYECKUH TOK B ra3ax. bu6nuorexa [IOK
[Imazma https://m.eds00.ru/92d92f76
DNEKTPUYECKU TOK B
161 Bakyyme. BakyymHubie bubmmorexa [JOK
JIME: bhs https://m.edso0.ru/2E+160
npuOopbI
162 DIIeKTPUUECKHUI TOK B bubnmoreka [JOK
MOJIyIIPOBOTHUKAX https://m.edso0o.ru/ab61c660
163 [TorynnpoBOTHUKOBBIE bubnuorexa [IOK

IPUOOPHI

https://m.eds00.ru/83622200




164

PuU3NYECKU IPAKTUKYM 110
teme "M3mepenue cuiibl ToKa
Y HaNpsOKEHUS B LIETH
MIOCTOSIHHOT'O TOKa IpU
MIOMOIIIM aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npuOopoB" uiu "3HaAKOMCTBO
¢ upoBoit 1aboparopueit mo
¢u3zuke. [Ipumepsl usmepeHus
($u3NYECKUX BEJIMYUH NIPU
MOMOIIN KOMITbIOTEPHBIX
TATYUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5643ea56

165

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3yuenue
HEPAaBHOMEPHOT'O ABUKECHHUS C
LIEJIbIO OIIPENETICHMS
MTHOBEHHOH ckopocTh"”

bu6mmorekxa [IOK
https://m.edsoo.ru/f6292f5f

166

Du3HUECKUN IPAKTUKYM I10
teme "M3Mepenne yCKOpeHusI
IIPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU
10 HAKJIOHHOM IIJIOCKOCTH"
nmu "HccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBUKEHHUH"

bu6mmoreka [JOK
https://m.eds00.ru/6960b6ef

167

Pu3NYECKUN IPAKTUKYM I10
teme "M3MepeHune yCKoOpeHusI
CBOOOHOTO MaieHus" UIu

bu6nmoreka [JOK
https://m.edsoo.ru/d1ea2402




"N3y4yeHue qBUXKEHUS Tena,

OpOILIEHHOT0 TOPU30HTAIBHO"

168

Pu3NYECKU IPAKTUKYM 110
teme "M3ydyeHue nBMKEHUS
TeJa Mo OKPY>KHOCTHU C
MIOCTOSIHHOM 110 MOJIYJIIO
CKOpPOCTBhIO" WIIN
"NccneqoBaHue 3aBUCUMOCTH
nepuoaa ooparieHus
KOHUYECKOT0 MasiTHUKA OT €T0
napameTpos"”

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

169

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
PaBHOAECHCTBYIOIIEH CUIIBI
MIpH ABMKEHUH OpyCKa 1o
HAaKJIOHHOM MJIOCKOCTU" WIIN
"ITpoBepka rumoTe3bl O
HE3aBHCHMOCTH BPEMEHU
JBUXKEHHS OpycKa 1Mo
HAaKJIOHHOM IUIOCKOCTH Ha
3a/laHHO€ PAcCTOSHUE OT €ro
Macchr"

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

170

Pu3nYecKuil NPAKTUKYM IO
TeMme "UccienoBanue
3aBHCUMOCTH CUJI YIIPYT'OCTH,
BO3HMKAIOIIUX B MIPYKUHE U
PE3MHOBOM 00pasIie, OT UX
nedopmarun unm "Mzydenue
JBUKEHUSI CUCTEMBI TEl,

bu6mmorekxa [JOK
https://m.edsoo.ru/b55b81al




CBSI3aHHBIX HUTBIO,
MEPEKUHYTOMN Yyepe3 NErKUil
0J10K"

171

Pu3NYECKU IPAKTUKYM 110
teme "M3mepenue

ko3 durmenTa TpeHus 1mo
BEJIMUMHE YTIIOBOTO

K03 uImeHTa 3aBUCUMOCTH
Frp(N)" miu "HccnenoBanue
JBIKEHUS OpycKa 1o
HAKJIOHHOM IIOCKOCTH €
NEpPEMEHHBIM

KO3 PHUIHEHTOM TpeHHS" HITH
"N3yueHue NBUKEHUS rpy3a
Ha BaJly C TpeHUEM"

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

172

Pu3HYECKUN IPAKTUKYM I10
teme "HccnenoBanue ycnoBui
paBHOBECHsI TBEPAOIO TENA,
MMEIOIIETO OCh BpaleHus"
win "KoHcTpynpoBaHue
KPOHUITEHOB M pacy€T CUII
ynpyroctu" win "U3ydenue
YCTOMYMBOCTH TBEPAOTO TENA,
MMEIOIIIETO MJIONIA/lb OMophI"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

173

Pu3nYecKuil IPAKTUKYM IO
teMme "M3mepenue ummynbca
T€Na 10 TOPMO3HOMY ITyTH"
wiM "M3MepeHue cuibl TATH,
CKOPOCTH MOJENN

bu6mmorekxa [JOK
https://m.edso0.ru/856fh28e




IIEKTPOMOOWIISI U MOIITHOCTH
cuibl Tru'" unum "CpaBHeHue
M3MEHEHUS UMITyJIbCa TeJla C
UMITYJIBCOM CUJIBI" MU
"UccnenoBanue coxpaHeHUs
UMITYJIbCa MPU YIIPYTOM
B3auMOJICUCTBUN" WU
"N3MepeHne KUHETUYECKOM

SHEPIUU Teja 110 TOPMO3HOMY
n

IIyTH

174

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3yuenue
M30TEPMUYECKOTO Mpoliecca
(peKOMeH0BaHO
UCIOJIb30BaHUE LU(POBOI
naboparopun)" wim
"N3y4eHne n30X0pHOTo
npouecca" win "M3yuenune
n300apHOro nporecca” uiu
"IIpoBepka ypaBHEHUs
cocrosiHus"

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

175

Pu3nYecKuil NPAKTUKYM IO
teme "V3Mepenne ynenbHoi
TEIIOEMKOCTH" WIIN
"UccnegoBanue nporuecca
OCTBLIBaHHUS BellecTBa' MM
"UccnenoBanue annadbaTHOTO
npouecca’ wim "M3yuenue
B3aMMOCBSI3U YHEPTUU

bu6mmorekxa [JOK
https://m.edsoo.ru/2f2faab1




MEKMOJIEKYIISIPHOTO
B3aNMOJICHCTBHSA U
TEeMIIepaTypbl KUTICHUS
JKUIKOCTEH"

176

Pu3NYECKU IPAKTUKYM 110
teme "M3ydenue
3aKOHOMEPHOCTEN MCIapeHus
s)kunkocter" wim "M3mepenue
yJIeIbHOM TEIUIOTHI MJIaBJICHHS
apaa" win "M3yueHnue cBONCTB
HaCBILIEHHBIX MapoB" WK
"N3mepenue abCOMIOTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B MOMeNIeHUNn".
N3mepenue ko3¢ puipenra
MIOBEPXHOCTHOT'O HATSYKEHUS

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

177

Pu3HUECKU IPAKTUKYM 10
teme "HaGmoienue
IIPEBPALICHNS SHEPTUN
3apsKEHHOT0 KOHEHCAaTopa B
SHEPTHUI0 U3TYyUCHUS
ceeroaunona” wim "M3yuenne
MIPOTEKaHUs TOKA B LIETIH,
coJiepskanieil KonaeHcarop”
unu "Pacnpenenenne
Pa3HOCTH MOTEHIINAJIOB
(HampspKeHUs ) Ipu
MoCJIeI0BaTEIbHOM
COEIMHEHUHU KOHJIEHCATOPOB"

bu6mmorexa [JOK
https://m.edsoo.ru/ec424377




178

PuU3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
CMCIIAHHOTO COCIMHCHUS
pesuctopoB" unu "M3mepenue
YACIBHOTO COMPOTHUBIICHUS
MIPOBOJHUKOB" WIJIN
"NccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HAIPSKCHUS
JUIS JaMIIbl HakaauBaHus"

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

179

Pu3nYeCcKuil IPAKTUKYM 110
teme "HaOmonenune
ANEKTpon3a" Uin
"Usmepenue 3apsaa
OJIHOBAJICHTHOI'O MOHA" MK
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIICHUSA
TEPMOPE3UCTOPA OT
temneparypsl” win "CHsaTue
BOJIbT-aMIIEPHOU
XapaKkTEepUCTUKU auoaa”

bu6mmorekxa [IOK
https://m.edsoo.ru/64b6e901

180

Peseprubiil ypok. O60611eHIE
M CUCTEMATH3AIHs 3HAHUH 110
TeMme "KunemaTtnka"

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

181

Peseprubril ypok. O60611eHIE
Y CUCTEeMaTH3aIus 3HAaHUH 110
teme "Jlunamuka"

bu6mmorekxa [JOK
https://m.eds00.ru/3149956b

182

PesepBHriit ypok. O6001ICHHE
U CHCTEMAaTH3allus 3HAaHUH 110
teme "CraTuka TBEpIOro

bu6mmoreka [IOK
https://m.edsoo.ru/0f9752ac




Teaa"

PesepBHeIit ypok. O600mICHHE
n cucreMaTtusanus 3HAHUU 110

bu6mmoreka [JOK

183
TeMe "3aKOHbI COXPAaHEHUS B https://m.edsoo.ru/6c0df9cc
MexaHuke"
PesepBHeIit ypok. O600IICHHE
M CUCTEMATHU3AIHs 3HAHUH 110
184 TeMe "OCHOBEI bubmorexa HOK
. https://m.edso00.ru/de148976
MOJICKYJISIPHOKWHETUYECKON
Teopun"
PesepBubiit ypok. O60011eHIEe
185 M CUCTEMaTHU3alHs 3HAHUH 110 bu6mmoreka [JOK
teme "TepmoauHaMuka. https://m.edsoo.ru/Obcc77cl
TeroBsie Mamneb"
Peseprubiil ypok. O600611eHIE
M CUCTEMAaTH3aIUs 3HAHUH 110
" bu6mmoreka [IOK
186 Teme "ArperaTHble COCTOSIHHS
https://m.edsoo.ru/59ca5c91
BemecTBa. Pa3oBble
nepexonl"
PesepBHbIil ypok. O000IIEHNE
187 u CI/ISTeMaTIZSpaLII/ISI 3HAHUH 110 bubmmorexa [TOK
" " https://m.edso0.ru/f2381c0c
TeMe "DIeKTpUIECKoe ToJIe
PesepBHriit ypok. O6001ICHHE
188 Y cUCTeMaTu3alus 3HaHUH 1o bubnmoreka [JOK
teMe "IlocTOSHHBIN https://m.edsoo.ru/3cae6dal
AIIEKTPUYECKHUM TOK"
PesepBurrii ypok. O000111€HIE
P P . bubmuorexa [JOK
189 U CUCTEMATHU3aLMs 3HAHUI 110

teme "TOoKu B pa3IM4HbIX

https://m.edsoo.ru/cc7681d4




cpemax”

190

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME

204

16




11 KJIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
Ne HMara nugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi ~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 [ToBTOpEHME 4 1
BsaumopeiictBue
IMOCTOSIHHBIX MarHuTOB U
2 IIPOBOJHUKOB C TOKOM 1 buGnnorexa [IOK
POBOZ ) https://m.edso0.ru/487a8593
MarnutHoe mone. I 'umnoresa
Awmnepa
BekTop MaruuTHOM
UH nu. [TpuHimn
3 C iZK 1?031/1 I/IlI:/)I M:FHI/ITHLIX 1 bubmorexa [IOK
y Ii H . https://m.edsoo.ru/4clabcch
noaeu. JIMHUM MarHuTHOH
WHTYKITAH
MarnuTtHoOe 110J1e
4 IIPOBOJIHUKA C TOKOM. OnBIT 1 bubmorexa [IOK
POBOA ’ https://m.edso0.ru/d35d5262
Opcrena
5 Cuna Amnepa, eé 1 bubnuorexa [IOK
HallpaBJIEHUE U MOAYIb https://m.edso00.ru/26d9c5ba
bu6mmorekxa [JOK
6 P 1
CILICHHE 3alat https://m.edsoo.ru/a37a0c21
7 Pemenue 3amau 1
[Ipumenenue 3akoHa Amrepa.
8 DIEKTPOU3IMEPUTEIIHHBIE 1 bubmorexa [IOK
p p https://m.edsoo.ru/ad7718d7
PUOOPHI




Cuna Jlopenua, eé
HaTpaBJICHUE U MOJTYJIb.

9 JIBU>KeHHE 3apsHKEHHOU bubmoreia OK
P https://m.edsoo.ru/c97afaal
YJaCTHULEBI B OI[HOpOI[HOM
MarduTHOM [OJIE
bu6mmoreka [JOK
10 Pemenne sanas https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
11 P
abora cut Jlopenua https://m.edsoo.ru/d518be4b
bubmuoreka [JOK
12 Pemenue sanaq https://m.edsoo.ru/d518be4b
bubmuoreka [JOK
13 Pemenue sanas https://m.eds00.ru/93617bd9
MarsuTHoeE [oJ€ B BEIECTBE.
14 deppomarseTuky, napa- u Eubmiorexa OK
PP - T1ap https://m.eds00.ru/30ff9608
ANaMarHeTukKu
OCHOBHBIE CBOICTBA
15 (heppoMarHeTuKoB. bubmuoreka [JOK
[IpumeHeHue https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
16 Pemenue 3amad mo reme bu6mmorexa [IOK
"MarautHoe nosie" https://m.edsoo.ru/5b55¢307
17 Pemrenue 3agad mo reMme bu6mmorekxa [JOK
"MaruutHoe moie" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMArHUTHON
18 UH nu. [ToTok BexkTOpa bubnmorexa LIOK
AYKIL N p https://m.edsoo.ru/b3efalcl
MarHUTHON HHTYKITUN
19 OC unnykuuu bubnmoreka [JOK




https://m.edso00.ru/48150bd8

3aKOH JIEKTPOMATHUTHON bubnmoreka [JOK
20
unaykiuu dapanes https://m.edsoo.ru/a6dec188
21 Buxpesoe anekTpuueckoe bubnmoreka [JOK
noje. Toku dyko https://m.edsoo.ru/15abe140
OJIC nuHayKiuu B bubmuoreka [JOK
22
JBWKYIIUXCS IPOBOJIHUKAX https://m.eds00.ru/0235cc02
bubmuorexa [JOK
23 Penterre sazat https://m.edsoo.ru/4dfda618
bubmuoreka [JOK
24 lpasno Jletia https://m.edsoo.ru/bbc22726
HNunyktuBHOCTH. Karymka
25 WH, HYKTI/IBHOCTI/I B elilliu bubmorexa LHOK
AV i https://m.edsoo.ru/621eae9d
MMOCTOSTHHOTO TOKa
26 SIBneHne caMOMHTyKINH. bu6nuorexa [IOK
OJ1C camouHIyKIuu https://m.edsoo.ru/7ee60ca8
DHeprus MarHUTHOTO TIOJISI
27 KaTyIIKA ¢ TOKOM bubmorexa HOK
yut ’ https://m.edsoo.ru/b3c0ad1l
DNEeKTPOMarHUTHOE T0JIe
bu6mmorekxa [IOK
28 Pemerte sanat https://m.edsoo.ru/b3c0ad11l
bubmunorexa [JOK
2 P
o CHIeHHe saat https://m.edso00.ru/88f69d2b
O600mmenue u
30 cucTeMaTHu3alys 3HaHUH 10 bubmorexa HOK
| B " https://m.eds00.ru/76484025
TeMe "DIeKTpoIMHAMUKA
31 KonrtponsHas pabora no teme bubnuorexa [JOK

"OnexrpoauHamuka'

https://m.edso0.ru/8ae09b98




KonebarennHas cucrema.

bu6mmoreka [JOK
32 CBo0OoHbBIE KOJIEOaHUS.
A https://m.edsoo.ru/7c1db385
["apmonudeckue KojeOaHus
Kunematuueckoe u
33 IUHAMHAYECKOE OIHUCAHNE bubnnorexa [IOK
. https://m.edso0o.ru/87ce9498
KoJe0aTeNIbHbIX IBKECHUAN
DHepreTu4ecKoe ONrucaHue.
BrIBOI IMHAMUYECKOTO
34 OINKMCAHUS FTAPMOHHYECKHUX bubmuoreka [JOK
KoJIcOaHUI U3 UX https://m.edsoo.ru/e3c99692
SHEPreTHYECKOI0 U
KHHEMATHUYCCKOI'O OITMCaHUA
35 Pemenne 3amau
36 Ammuutyna u ¢asa bu6nuorexa [IOK
KoJIeOaHui https://m.edsoo.ru/7a0c439a
IIepnon n yactora
koseOanuil. [lepuon manbix
CBOOOIHBIX KOJIeOaHUI
37 MATEMATHUUYCCKOI'O MassTHHUKa BH6HHOTeKa HOK
) https://m.edso0.ru/e0399319
[Teproa cBOOOIHBIX
KOJICOaHU TIPY)KUHHOTO
MAasATHHUKA
3aryxaromue Kojiedanus.
38 BLIZX JKIEHHBIE KOJICOaHUs Eubmiorexa IOK
YA ' https://m.edsoo.ru/72e93d09
Pe3onanc
bubmunorexa [JOK
39 ABTOKOJIE0aHUS
https://m.edsoo.ru/6add2644
b K
40 Pemenue 3anau ubmmorexa O

https://m.edsoo.ru/addeec71




https://m.edso00.ru/756123c5

Ypok-koHbepeHIus
"MexaHnyeckue KoieOaHus B

bubmuoreka [JOK

41
MY3bIKaJbHbBIX https://m.edsoo.ru/8ef587be
UHCTpYMEHTax"
O06001IeHne 1
42 cUCcTeMaTHu3allusl 3HaHUH 110 bubmuoreka [JOK
TeMme "MexaHu4ecKue https://m.edsoo.ru/eb84182f
KoJieOanusa"
DNeKTpOMarHuTHHIC
43 xosnebannsa. KomedarenpHbIil Enbmiorexa ITOK
’ https://m.edsoo.ru/d4adabde
KOHTYP
®opmyna Tomcona. CBs3b
aMIUIATYIbI 3apsiaa
44 KOH eHZ;[To ar:: fMHJ‘II/IT oMt bubmmorexa LOK
a p A https://m.edsoo.ru/093f9afl
CHJIBI TOKA B KOJIEOATEILHOM
KOHTYpe
45 Pemenne 3agau
3aK0H COXpaHEHHS SHEPTUU B
46 HaealbHOM KOJIe0aTeIbHOM Eubmiorexa IOK
g https://m.edsoo.ru/d1e2d543
KOHTYpe
3aryxaromue
AIEKTPOMAarHUTHBIC
47 KoseOanus. BeiH €HHBIE Eubmiorexa LOK
’ YA https://m.edsoo.ru/5e668619
AIEKTPOMAarHUTHBIC
KOJIeOaHNA
48 [Tepemennslit Tok. Pe3ucrop bubnuorexa [JOK

Y KOHIEHCATOP B LEMH

https://m.eds00.ru/84836152




IIEPEMEHHOT'0 TOKa

KaTymKa WHIAYKTUBHOCTHU B

bu6mmoreka [JOK

49 LIEU IEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
3akon Oma mis
50 ANEKTPUUYECKON IIeTn bubmorexa [JOK
https://m.edsoo.ru/8bae38e6
MePEMEHHOT0 TOKa
bubmuoreka [JOK
>1 Pemertiie saza https://m.edsoo.ru/8bae38e6
Mo1HOCTh IePEeMEHHOT0
59 TOKa. AMIUIUTYTHOE U bubnuoreka [IOK
JICHCTBYIOLIEE 3HAYEHUE https://m.edsoo.ru/lcac6c4c
CHUJIBI TOKA W HAIPSKEHUS
53 Pe3onanc B anekTpuydeckoit bubnnoreka [JOK
LEnH https://m.eds00.ru/087506df
bu6mmorexa [IOK
>4 Pemteriuc sazas https://m.edsoo.ru/al6836a4
WneansHblif Tpancopmarop.
IIpousBoxacTBo, nepenada u bu6nuorexa [IOK
55 -
NMoTpeOIeHUE NEKTPUUECKOI https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE
56 anekTposHeprun. Kynerypa bubmuorexa [JOK
HCIIOJIb30BAHUS https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B
IOBCEHEBHOW KU3HU
57 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/ee6677ed




bubmuoreka [JOK

P
58 CHICHHC sajad https://m.edso0.ru/7cab59f8
O06001IeHNe 1
59 CHCTEeMAaTH3allMsl 3HaHUH I10 bubmuoreka [JOK
Teme "DJIEeKTpOMarHUTHBIE https://m.edso00.ru/401024a9
Kxosebanus"”
Mexanudeckue BOJHEL.
60 XapaKkTepUuCcTUKU bubmiorexa HOK
P p https://m.edsoo.ru/a58e109f
MEXAaHUYECKNX BOJIH
61 CBolicTBa MEXaHUYECKUX bubmuorexa [JOK
BOJIH https://m.edso0.ru/d9ae1000
bubmuoreka [JOK
62 3BYK. XapakTepHCTHKH 3ByKa https://m.edso00.ru/138b6f09
Nudpa3Byk u yabTpa3ByK.
63 I (brz)BozI;ar yﬂ3H§HI/Iey Bubmzorexa LIOK
™ Vp https://m.edsoo.ru/7380038f
OKpY Karolen cpeabl
bu6mmorexa [IOK
4 P
6 CHICHHC sajad https://m.edso0.ru/7380038f
bu6mmoreka [JOK
05 Pemerte sanat https://m.edsoo.ru/cfd918bf
DNeKTPOMarHUTHBIE BOJTHBI.
66 Vsnvaenme bubnmnoreka [JOK
e https://m.edsoo.ru/714e5dbl
AJIEKTPOMArHUTHBIX BOJIH
DHEprus MIEKTPOMArHUTHBIX
67 BostH. CBolicTBa bubmorexa [IOK
' https://m.edsoo.ru/d01b818c
ANEKTPOMATrHUTHBIX BOJTH
68 [IIxana >1eKTpOMarHuTHBIX bubnnoreka [JOK

BOJH. [Ipumenenue

https://m.edsoo.ru/49belf9e




3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

69 Pemenue 3amau bubnnorexa [IOK
A https://m.edsoo.ru/49belf9e
[IpuHIKIIBI PaTUOCBS3U U
TeJIeBUIeHUA. Pagnomokamnus.
70 DEeKTPOMarHuTHOE Enbmaorexa IOK
p . https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYIKAIOIIEH
Cpelbl
71 KonTponbhas padota no teme bubnuoreka [IOK
"Konebanus 1 BOJIHBL" https://m.edsoo.ru/4f7985a0
Cser. 3akoH
12 OPSIMOJIMHEHHOTO buGnnorexa [IOK
p https://m.edsoo.ru/f9566406
pacnpocTpaHEHHUs CBETa
Pemrenue 3agad Ha
73 IIPUMEHEHUE 3aKOHa bubnnorexa [JOK
MPSAMOJIMHENHOTO https://m.edsoo.ru/ea32d455
pacmipocTpaHeHHs CBETa
Ortpaxenue ceera. [nockoe
74 3epkano. Cdepuyeckoe bubmmorexa [TOK
p ' p https://m.edsoo.ru/a005d2bb
3epKajio
[IpenomnieHnue cBeTa.
AOCOIIOTHEIN 1
OTHOCHUTEIBHLIN ITOKa3aTeNlb
bu6mmorexa [JOK
75 npenomienus. [lomnoe

BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yro MoaIHoro
BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd




Pemenue 3aau Ha
MPUMEHEHNE 3aKOHOB

bubmuoreka [JOK

76
OTpaXEHUs U MPEIIOMIICHUS https://m.eds00.ru/49d830a9
CBeTa
Xoj ny4dent B mpusMe.
77 Hl/ljneyzl/lﬂ CBGI")Fa CIOXHBIN bubmoreia OK
p ’ https://m.edsoo.ru/d8elc3be
cocrtaB Oemnoro cBera. [[Ber
JInnzpl. PokycHoE
78 ACCTOSIHUC U ONTHYCCKAs bubmoreia HOK
P https://m.eds00.ru/60441359
CuJIa JIMH3BI
bubmuoreka [JOK
7 o i
o OPMYIIa TOHKOH JH3H https://m.eds00.ru/60441359
bubmuoreka [JOK
80 P
CHICHAC sakad https://m.eds00.ru/60441359
ITocTpoenue nzodpakeHuii B
81 JIMH3aX U UX CHCTEMax bubmorera [JOK
’ https://m.edsoo.ru/bb53b1d5
VBenuueHue IMH3EI
Pemenue 3anau Ha
82 [IOCTPOECHHE N300paKEHUH, bubnnorexa [JOK
MOJY4YaE€MBbIX C IIOMOILBIO https://m.edso00.ru/5a868f09
JINH3
83 I'na3 xak onrudeckas bu6mmorekxa [JOK
cucTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3agay. Ilpenenst
84 m I/IMeHI/IMOf:[TH e bubmorexa HOK
p . https://m.edsoo.ru/cd174a10
T€OMETPUUYECKON ONTUKHU
85 CkopocTb cBETa U METOJIBI €€ bubnnoreka [JOK

U3MEpEHUs

https://m.edsoo.ru/f32aab06




bubmuoreka [JOK

86 Pemerue sanas https://m.edso0.ru/f32aab06
bu6mmoreka [JOK
87 Hlucnepeus caeta https://m.edsoo.ru/lel6cc6e
bubmuoreka [JOK
88 Hutepeperus coera https://m.eds00.ru/5fc0c638
KorepeHTHBIC HCTOYHUKHY.
89 VYcioBusa HaOIOIEHUA Eubmiorexa OK
a https://m.edsoo.ru/c6416d48
MaKCI/IMYMOB nu MI/IHI/IMYMOB
bubmuoreka [JOK
0 Pemenne sanas https://m.edsoo.ru/3061de2b
01 [IpumeHeHue bubmmoreka [JOK
uHTEephepeHIInn https://m.edso00.ru/668edbc8
bubmuorexa [JOK
92 Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
@ paxkoHHas pEeIeTKa.
93 J;CJ?(E)BI/I: Ha0Ir0 I;)HI/H[ bubmmorexa LOK
A https://m.edso0.ru/f998d964
TJIAaBHBIX MaKCI/IMYMOB
bu6mmorexa [IOK
4 Pemenue sazaq https://m.edsoo.ru/d58c411a
95 IlonepeyHOCTh CBETOBBIX bubnuorexa [IOK
BoJiH. [Tonsipusanus cBera https://m.edsoo.ru/e9890fe9
bu6mmorekxa [JOK
P
% ClHeHHe 3ajad https://m.edsoo.ru/c56¢8158
97 CBeToBbIE sIBIIEHUS B bubnnoreka [JOK
IIpUpoe https://m.eds00.ru/0b36363d
08 O06o00mmeHue n bubmuoreka [JOK

cUCTeMaTHU3anusd 3HaHUU 1O

https://m.edsoo0.ru/8a14748b




Teme "Onoruka"

99 Pemenwue 3amau bubmmorexa [JOK
A https://m.eds00.ru/8a14748b

100 KonTponbnas pabora no teme bubnmoreka [JOK
«OnTuka» https://m.edso00.ru/82315dd4
['panuIIBI TPUMEHUMOCTH

101 KJIACCHYCCKOM MEXaHUKH. bubmuorexa [JOK
3aKOHBI AJIEKTPOJUHAMUKH U https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIIEHOCTH
[Toctynatel cienuanbHON bubnuoreka [IOK

102
TEOPUHU OTHOCUTEIBHOCTH https://m.edso0.ru/c56f05ch
[IpoctpancTBEHHO-

BPEMEHHOM MHTEPBAJ.
[Ipeo6pa3zoBanus JlopeHna.

103 YcioBre NPUYMHHOCTH. bubnuorexa [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpAIIeHHE JTMHBI

104 OHeprus U UMITYJIbC bu6nuorexa [IOK
PENATUBUCTCKON YaCTHUILIbI https://m.edsoo.ru/853a64fc
CBsi3b Macchl ¢ HEpTrUen u

105 HAMITYJIECOM PEIISTHBUCTCKOMN bubmorexa OK

Y P https://m.edsoo.ru/b6258ffa
YACTHIIBI. DHEPTHS TIOKOS
bu6mmorekxa [JOK
106 P
ClLCHHE 3ajad https://m.edsoo.ru/b6258ffa
107 PaBHOBeCHOE TemOBOE bubnuotexa [JOK

U3JIy4yeHue

https://m.edsoo.ru/f54035a5




bubmuoreka [JOK

108 | 3axon cwemenns Buna https://m.eds00.ru/Lc5fF752
109 I'unoresza M. I1nanka o bubmuoreka [JOK
kBaHTax. DOTOHEI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
110 DHepriA H MMIYILC GOTOHA https://m.edsoo.ru/7fb307ec
bubmuoreka [JOK
111 Pemenme sana- https://m.edsoo.ru/7fb307ec
®oroaddext. OnbiTe A. T
bubmuoreka [JOK
112 CroneroBa. 3aKOHBI
https://m.edso0.ru/8c68e5b9
dorordpdekra
bubmuoreka [JOK
113 Peenne 3aza« https://m.edso0.ru/8c68e5b9
VpaBHeHue DUHIITEHHA TS
114 (pf))Toa(pq)eKTa "K aCHa}IH Bubnuorexa LIOK
P https://m.eds00.ru/01ef4556
rpanuna” gotorddexra
bu6mmoreka [JOK
115 Pemenne 3axas https://m.edso0.ru/01ef4556
116 JHasnenue ceera. Onwithl I1. bubnuorexa [JOK
H. JIebenena https://m.eds00.ru/64b4f966
. bubmuorexa [JOK
117 BonHoBEIE CBOKCTRA HaCTHIL https://m.edsoo.ru/f59cfcec
Bonnsl e bpoins. JInuna
118 BOJIHBI Jie Bpoitst u pazmepsl bubnmoreka [JOK
00JIaCTH JIOKAIU3aIlluNA https://m.edsoo.ru/5df8bafl
JBHOKYILEUCS] YaCTULIBI
119 KopnyckynsipHO-BOJIHOBOM bubnuotexa [JOK

Tyalii3M

https://m.edsoo.ru/8ccab62a




Judpaxius 3JeKTPOHOB HA

bu6mmoreka [JOK

120 KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3mMepeHuii B
121 Mukpomupe. COOTHOLLIEHUS bubmmorexa [IOK
HEOIPENEIEHHOCTEN https://m.eds00.ru/65783dec
I'eitzenbepra
bu6mmoreka [JOK
122 Pewenne rpaguicciux sazat https://m.edsoo.ru/e70195bd
" bubmmoreka [JOK
123 Penterine pacuCTHBIX sazat https://m.edsoo.ru/ee9b3182
KonTponbnas pabota mo
124 temaM: "OcHoBbel CTO", bubmuorexka [JOK
"KopnyckynsipHO-BOJIHOBO! https://m.edsoo.ru/c3de891a
nyanuszm"
OMnBITHI IO UCCIIEIOBAHUIO
125 CTPOEHHS aToMa. bu6nuorexa [IOK
[LmanerapHast MoJieIb aTOMa https://m.edso00.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
126 Hocrynatet bopa https://m.edso0o.ru/404dfada
Bunsr ciektpoB. CriekT
127 yp(f[BHeﬁ 3Her1))r1/11/1 aTOM: Bubmorexa LIOK
https://m.edsoo.ru/cf74blla
BOZOpOJA
CrioHTaHHOE U BBIHYKJIEHHOE bubmunorexa [JOK
128
HU3ITYYEHHUE CBETA https://m.eds00.ru/f945d85c
bu6mmorekxa [JOK
129 Jasep https://m.edso00.ru/2288a0c4
130 Hyxknonnas monens sigpa bubnmoreka [JOK




I'eiizenOepra-lBaneHko.
3apsii 1 MaccoBOE YHCIIO
anpa. M3orTomnsl.
PanpnoaktuBHOCTH

https://m.edsoo.ru/34ada5de

131

3aKoH paIMOAKTUBHOTO
pacnana. CBoiicTBa
MOHU3HPYIOIIETO U3ITYYCHHS.
BrusiHue pagnoakTHBHOCTH
Ha YKUBBIE OPTaHU3MBI.
Jlo3umerpus

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

132

Pemenue 3agau

bubmuorexa [JOK
https://m.edsoo.ru/aab98bef

133

DHeprus CBA3U HYKJIOHOB B
siape. SIaepHble CUITBL.
JedexT maccol sapa.

S nepubie peakuuu. AnepHsie
peaktopsl. [IpoOaemsr
YIPaBIIEMOTO
TEPMOSIZICPHOTO CUHTE3a.
OKOJIOTUYECKHE aCIEKThI
pa3BUTHS AAECPHOU
SHEPTeTUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0

134

Pemenue 3agau

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

135

Meroas! perucTpanuu u
HCCIIE0BAHMS DJIEMEHTAPHBIX
yacTul. yHgamMeHTanbHbIE
B3auMoeicTBusA. bapnonsl,
ME30HBI U JICNITOHBI.

bu6mmorekxa [JOK
https://m.edsoo.ru/lac08a5b




IIpencrasnenue o
CrannapTHOM MO,
KBapk-riroonnas mozeinb
aZpOHOB

dyHIaMeHTaIbHbIE bubmmorexa [IOK
136 .
B3aHUMOJEHCTBUSI https://m.edsoo.ru/lac08a5h
dusmka 3a npeaeiaMu
CraHgapTHON MOJEIIH.
137 TéMHa}IpMaTe HsI U TEMHAS bubmmorexa HOK
p https://m.edsoo.ru/c026fd37
sHeprus. EquHcTBO
(hU3UYECKOI KapTUHBI MHPA
DTarbl pa3BUTHS
138 aCTPOHOMUH. 3HAUEHNE bubmorexa LIOK
P ) https://m.edsoo.ru/ad73e145
aCTPOHOMUU
[IpuMeHnMOCTB 3aKOHOB
(busuku 1151 O0BSCHEHUS

139 MIPUPOJIBI KOCMUYECKUX bubnuorexa [JOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKHUX
HUCCIeJOBaHUU
CoBpeMeHHbIE ONITUYECKHE

140 TEJIECKOIBI, PAAUOTEIIECKONIEI bubmmorexa [TOK

P ’ https://m.edsoo.ru/4877aale
BHeaTMoc]epHasi aCTpOHOMUS
Bun 38é31H0T0 HEDA.

141 Co3sBe3nus, apkue 3BE3/bI, bubmunorexa [JOK
TUIAHETHI, X BUAUMOE https://m.edsoo.ru/aac588eb
IBUJKEHUE

142 Conneunas cucrema. CoJHIIe. bubnmoreka [JOK

CoJyiHeuHas1 aKTUBHOCTD.

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




Ncrounuk sneprun CosHua u

3BE3 ]
bubmuoreka [JOK

143 | Pemtenite sana https://m.eds00.ru/22748eb4
3BE3/1b1, UX OCHOBHBIE

144 XapakTepucTuku. Juarpamma bubnuoreka [JOK
"CrIeKTpaJIbHBIN KJ1acc — https://m.eds00.ru/42169944
CBETUMOCTB"

145 3Be3/1b1 TJIaBHOM bubmuoreka [JOK
IIOCJIEI0BATEIbHOCTH https://m.edsoo.ru/b3ch766¢

bubmuoreka [JOK

146 Pemterue saax https://m.edsoo.ru/b3ch766¢
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE

147 MPEACTABICHUS O bu6mmoreka [JOK
MPOUCXO0KJICHUU U SBOJIIOIUN https://m.edsoo.ru/d09da494
ConHia u 3B€311. DTambl
JKW3HU 3BE3]
Mneunsiii [1yte — Hama

148 l'anakTuka. TUbl rajakTUK. bu6mmorexa [IOK
UYEpHble ABIPHI B s11pax https://m.edsoo.ru/7cd10a0a
raJlakTUK
Bcenennas. Pacimpenue

149 Bcenennoii. 3akon Xa60:a. bubmuoreka [JOK
Teopus boiboro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PenukToBO€ H3nydeHUE

150 MacutaGHast CTpyKTypa bubnuorexa [IOK

Bcenennoi. MeTaranakTuka

https://m.edsoo.ru/ce234633




151

Hepeménnsie npoodiaembl
aCTPOHOMHUU

bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

152

Pu3NYECKUl IPAKTUKYM I10
teme "HccaenoBanue
MardUTHOTO MOJIS
MMOCTOSIHHBIX MarHUTOB'" MJIH
"UccaenoBaHue CBOMCTB
(dheppoMaraeTukoB" UIu
"UccneqoBanue AeHCTBUI
IIOCTOSHHOT'O MarHuTa Ha
pamKy ¢ TOKOM"

bubmuoreka [JOK
https://m.edsoo.ru/67361aef

153

PuU3NYECKUl NPAKTUKYM I10
Teme "M3mepenne cuiibl
Awmnepa" win "U3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa
OT CWJIBI TOKA" WiIn
"OnpeneneHne MarHUTHOM
MHIYKIIMA Ha OCHOBE
n3MepeHus cuiibl Ammnepa”

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

154

Pu3nyecKuil NPaKTUKYM I10
teme "UccnenoBanue
SIBJICHUS DJIEKTPOMAarHUTHOMN
150501 0% 900707 Q7N
"OnpeneneHne HHIYKIMU
BUXPEBOI'0 MarHUTHOTO NOJIA"

https://m.edsoo0.ru/c36658da

155

Pu3NYECKUil NPAKTUKYM 110
teme "HccaenoBanue
SIBJICHUS] CAMOMHIYKIIMH" WU
"Cbopka Moaenu

but6mmorekxa [JOK
https://m.edsoo.ru/b8fb6391




SJICKTPOMArdHuTHOI'O
reHeparopa"

156

Pu3NYECKUl IPAKTUKYM I10
teme "M3mepeHue nepuoaa
CBOOOIHBIX KOJIEOaHUI
HUTSHOTO U NMPY>KUHHOTO
MasTHHKOB'"

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

157

Ou3nYecKuil MpakTUKyM 1O
teme "IIpeoOpa3oBaHue
SHEPTUU B MPYKUHHOM
MasgTHHUKE"

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

158

Ou3nYecKuii MPakTUKyM 10
teme "HMccnenoBanne
MEPEMEHHOTO TOKa Yepe3
MOCJIEI0BATEIILHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" Win
"HccnenoBanue paboThI
HCTOYHUKOB CBETA B LICHH
MepEMEHHOT0 ToKa"

bu6mmorexa [IOK
https://m.edsoo.ru/89dc2d90

159

Pu3nYecKuil NPaKTUKYM 10
teMe "M3ydyeHne napameTpoB
3BYKOBOM BOJIHBI"

bubmunorexa [JOK
https://m.edsoo.ru/b100661a

160

Pu3NYECKUil NPAKTUKYM 110
Teme "M3mepeHne nokasarens
MpPETOMJIEHUS CTEKIIA" WIn
"[TonydyeHue n300paxxeHus B
CUCTEME U3 IIIIOCKOTO 3epKajia
Y JUH3bI"

bu6mmorekxa [JOK
https://m.edsoo.ru/42569eal




161

PuU3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BELECTBa (Ha
MpUMeEpE KUIKUX JIMH3)" WK
"U3mepenue GoKycHOTo
PacCTOSIHUS PACCEUBAIOIINX
nuH3"

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

162

®dusnyeckuii MpakTUKYM 110
teme "Habmonenune
mudpakuum, HHTEpPEepeHIN
U noJisipu3anuu ceera'

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

163

PuU3NYECKUl NPAKTUKYM I10
teme "OnpeneneHue
UMITYJTbCA ¥ SHEPTHH
PENATUBUCTCKUX YacTHUll (110
¢dororpadusm TpekoB
3apsDKEHHBIX YacTHUI B
MarHuTHOM ToJje)"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢47

164

Pu3nyecKuil NPaKTUKYM I10
teme "M3mepenue
noctostHHOM [litanka Ha
OCHOBE HMCCIIEIOBAHNUS
dhoTodrddexra" nnm
"HccnmenqoBanne 3aBUCHMOCTH
CUJIBI TOKA YEPE3 CBETOAUON
OT HanpspkeHus"

bu6mmorekxa [JOK
https://m.edsoo.ru/eb916f82

165

Pu3nYeCcKuil NPAKTUKYM 10
teme "HccaenoBanue cekTpa

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8




Pa3pexEeHHOTO aTOMAPHOTO
BOJIOPOJIa M U3MEPEHUE
noctrosiHHoi Punbepra"

166

Pu3NYECKUl IPAKTUKYM I10
teme "HccaenoBanue
pagnoaKTUBHOTO OHA C
KCIOJIb30BAHUEM JO3UMETpa"
nnu "M3ydeHue noriounieHus
OeTa-yacTul] AJIFOMUHHEM"

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

167

Ou3nYecKuil MPakTUKyM 10
Teme "HaOnronenus
3BE3HOT0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
KCIIOJIE30BAHUEM
KOMITBIOTEPHBIX MPHITOKCHHH
JUTSL OTIPEJICIICHHUS TTOJI0KEHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aus CeBepHOro
TOJTYIIapust U sIpKue 3BE37b1"
nnu "Habmronenus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

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

168

O6o06menue n
CHCTEMAaTH3allHs 3HAHHIA.
Ponb pusmku u actpoHOMUn
B PKOHOMHUYECKOH,
TEXHOJIOTHYECKOH,

bu6mmorekxa [JOK
https://m.edsoo.ru/ad6ddeed




COIIMAIIBHOMN U dTHYECKOU
cdepax AeITenTbHOCTH
yej0BeKa

O06006111EHE U
cUCTEMAaTH3al U 3HAHUN.

bubmuoreka [JOK
169 Ponre 1 MecTo pu3MKH U
¢ . https://m.edso0.ru/18f19f7c
aCTPOHOMHUHU B COBPEMEHHOM
HAy4YHOU KapTHUHE MUpa
O06006111eHE U
CHCTEMAaTH3alMsl 3HAHMIA.
Ponb dusndeckoii Teopun B
dbopmMupoBaHUU
IIPEACTABICHUH O
170 ¢bu3nvecKoil KapTUHE MUpa Bubmorexa LIOK
p . pa, https://m.edsoo.ru/e7d400f4
MecTO (PU3NUECKON KapTHHBI
MUpa B 0011eM psIy
COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEICTaBICHUN O
pUpoIe
O06o06meHue u
171 cHCTEMaTH3aInsI 3HaHUH 110 bubmorexa LHOK
1 https://m.edsoo.ru/b032fc4b
Teme "Kunematuka"
O06001menue u
172 cHCTeMaTH3alus 3HaHUH 10 bubmorexa LHOK
" B " https://m.edso00.ru/4e31b507
TeMme "KuHemarnka
O06001menue u
173 cHCcTeMaTu3alus 3HaHU| 10 bubmorexa [TOK
| " https://m.edsoo.ru/2dfbafc5
teme "J[uHamMuka
174 O06o001menue u bu6mmoreka [JOK




cucTeMaTHU3alusd 3HaAaHUU 1O
teme "CraTtuka TBEpAOro
Tena"

https://m.edsoo.ru/3cca482e

O06006111EHE U
cucTeMaTH3alusd 3HaAaHUU 1O

bubmuoreka [JOK

175 Teme "3aKOHbI COXPAaHECHUS B https://m.edsoo.ru/32a4d1a0
MeXaHuKke"
O06006111eHE U

176 CUCTEMaTHU3aIMs 3HAHUH 10 bubmuorexa [JOK
TeMe "OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/ed440ca8
KHHETUYECKOH Teopun"
O06006111eHE U

177 cHCTEeMaTHU3alMs 3HAaHUH 110 bubmuorexa [JOK
teme "TepmoauHaMuka. https://m.edso0.ru/c63f7c10
TermoBble MaIUHBI"
O06001mmenue u
cHCTEMaTH3aInsI 3HaHUH 110

178 TeMe "ArperaTHble COCTOSIHUS bubamorexa [OK

https://m.edsoo.ru/1d36b5b1

BeniectBa. Da3zoBbie
nepexonl"
O60061eHue u

179 cUCTEMATHU3aIHI 3HAHUH 110 bubmmorexa [TOK

https://m.edsoo.ru/3bf0def9

TeMe "OneKTpudeckoe noie"
O60061meHue u

180 cucTeMaTHu3alys 3HaHUH 10 bubmunorexa [JOK
teme "[locTostHHBIN https://m.edso0.ru/71453ee6
AIEKTPUICCKUN TOK"

181 O600mmenue u bubmuoreka [JOK

cucTeMaTu3als 3HaHUH 110

https://m.edso0.ru/3d40077a




TeMe "ToKHU B pa3InYHBIX
cpenax"

182

O06006111EHE U
cucTeMaTHU3anusd 3HaAaHUU 1O
TeMme "Marautaoe noie"

bubmuoreka [JOK
https://m.edsoo.ru/3b4c06ae

183

PesepBHbIii ypOK.
O60061eHue u
CUCTEMaTHU3alMs 3HAaHUN 110
TeMe "DIeKTpoMarHuTHas
UHIYyKUIUs"

bubmuoreka [JOK
https://m.edsoo.ru/053e2248

184

PesepBHbIii ypok.
O06006111eHE U
CHCTEMAaTH3aInsI 3HaHUH 110
TeMe "MexaHu4uecKkue
KoneOanus"

bubmuorexa [JOK
https://m.edsoo.ru/d6310bfd

185

PesepBHBIii ypOK.
O06o0menue n
cHCTEMaTH3aInsI 3HaHUH 110
TeMe "DJIEKTPOMArHUTHBIE
Kosiebanus"

bu6mmorexa [IOK
https://m.edsoo.ru/5e2bb83d

186

PesepBHbIii yPOK.
Oo6o06menue u
cucTeMaTu3anus 3HaHUM 1o
Teme "MexaHn4yecKkue u
3JIEKTPOMATrHUTHBIE BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/96a7a2dd

187

PesepBHBIil ypoK.
O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110
Teme "OnTuka"

bu6nmoreka [JOK
https://m.edsoo.ru/52ad1603




188

PesepBHbIii ypOK.
O06o061ieHuE U
CHCTEMAaTH3aINsI 3HaHUH 110
teme "OcuoBer CTO"

bubmuoreka [JOK
https://m.edsoo.ru/5beclc65

189

PesepBHbIii ypOK.
O06o0menue n
CUCTEMAaTU3aLNs 3HAHUN 110
teme "KopnyckyispHo-
BOJIHOBOM nyanu3m"

bubmuoreka [JOK
https://m.edsoo.ru/f7¢59d38

190

PesepBHbIil ypok.
O0600111eHE U
CHCTEMaTH3aInsI 3HaHUH 110
Teme "dusuka aroma"

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

191

PesepBHBIii ypOK.
O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110
Teme "®u3nKa aTOMHOTO s/1pa
Y 3JIEMEHTapHbIX YacTull"

bu6mmorexa [IOK
https://m.edsoo.ru/905c5ce0

192

PesepBHbIii yPOK.
O06o0uenue n
CUCTEMAaTHU3alMsl 3HAHUN 110
TeMe "DIJIEMEHTBI
acTpopuzuku"

bu6mmoreka [JOK
https://m.edsoo.ru/2bffb94c

193

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

204

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero oopa3oBanusi

10.1

JleMOHCTpHpOBaTH HAa MpUMEpax poillb W MeCTO (U3UKH B
(GOpMUPOBAaHUM COBPEMEHHOW HAyYHOW KAapTHHBI MHUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B NMPAKTUYECKOW IEATEIBHOCTH
TIrojei

10.2

Y4YuTHIBaTh TPAaHHIBI MPUMEHEHUS! M3YyYCHHBIX (DU3MYECKHX MOJEINeil:
MaTepuaibHas TOYKa, WHEpUUaibHas cuUcTeMa OTcuéra, aOCOIIOTHO
TBEPJOE TENO, UJICATbHBIN Ir'a3; MOJEIU CTPOCHUS ra3oB, KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA OHIIEKTPUYECKUN 3aps — MpPU PEIICHUH
buznueckux 3ama4y

10.3

PacniosnaBate (u3uveckue sBieHUs (IPOLECCH) M OOBACHATH UX Ha
OCHOBE 33aKOHOB MEXaHUKH, MOJICKYJIIPHO-KUHETUYECKOH TEOpUHU
CTPOCHHUS  BEIIECTBA M  JJCKTPOJUHAMHKH:  DPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOAHOE MaJICHHE Tell,
JBIKCHHE TI0 OKPYKHOCTH, WHEPIIHSI, B3aUMOJCHCTBHE TelT; Tu(dy3us,
OpOYHOBCKOE JBMKCHHE, CTPOCHUE JKUIKOCTEH W TBEPIBIX TEII,
U3MEHeHHEe 00BEMa Tel TNpU HaArpeBaHuWW (OXJIAKICHHH), TEILIOBOE
paBHOBecHE, WCMApeHHe, KOHICHCAlMs, IJIaBJICHHUE, KPUCTAILIM3AINS,
KHUIIEHHE, BIAQXHOCTh BO3/lyXa, MOBBIIICHHE JABICHUS Traza IMpU €ro
HArpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXKIY MapaMeTpaMu COCTOSHUS
ra3a B U30IpOIleccax; MIEKTPH3ANUS Tell, B3aUMOICHCTBHIE 3apsI0B

10.4

OnuceiBaTh ~ MEXaHUYECKOE JIBMKEHUE, HCNONb3Yys  (hu3HyecKue
BEJIMYMHBI: KOOpAMHATA, MyTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, UMIOYJIbC Tela, KHWHETUYECKas DHEeprus,
NOTEHLIMAJbHAs JHEpPrusi, MexXaHuuyeckas pabora, MexaHHuYecKas
MOIIIHOCTb; MPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHUM CMBICI
UCMOJNb3yeMbIX BEJIMYMH, UX O0003HAUEHUS M EIUHMIBI, HAXOJHUTh
(dbopMyIbl, CBSA3BIBAIOIINE JaHHYIO (U3NYECKYI0 BEJIMUYHUHY C JIPYTMMHU
BEJIMYMHAMU

10.5

OnuceiBaTh U3y4YEHHBIE TEIUIOBbIE CBOMCTBA TENl U TEIJIOBBHIE SIBJICHUS,
UCTIONB3YS (M3MUYECKHE BENUYHMHBI: JaBJICHHWE Ta3a, TeMIleparypa,
CpelHssl KMHETHYeCKass SHEPrusi XaoTUYECKOTO JBUXKEHHUS MOJEKYII,
CpPEHEKBaJ[paTUYHAs] CKOPOCTh MOJIEKYJ, KOJHYECTBO TETUIOTHI,
BHYTPEHHSISI SHEPTHsI, paboTa raza, KO3 GUIIUEHT MOJIE3HOTO JIEHCTBUS
TEIJIOBOTO  JBUTATENA;, TMPU ONUCAHWW TPABUIBLHO TPAKTOBATh
(UBUYECKUN CMBICT UCIOJIB3YEMBIX BEIMYHMH, WX OOO3HA4YCHUS U
€IUHUILIBI, HaXOJIUTh (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO




BCJIIMYHHY C APYTMMHU BEIWYNHAM

10.6

OnuceiBaTh UM3Y4YEHHBIE JJIEKTPUYECKHME CBOMCTBA BEIIECTBA U
DIIEKTpUYECKUE  sIBICHUA  (IpOIECcChl), HUCIONb3yd  (huU3MuecKue
BEJINYUHBI: 3JEKTPUYECKUI 3apan, 3IEKTPUIECKOE nouie,
HalpsOKEHHOCTh  MOJS, MNOTEHLUMAN, pPAa3sHOCTh IIOTEHUMAJOB; IIPH
ONKCAaHUM TPABUIBHO TPAKTOBATh (PM3UYECKUH CMBICT HCIOJIb3YEMbIX
BEIMYMH, UX O0003HaueHWs M EAMHUIBL, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHYMHAMUA

10.7

aHATM3UPOBaTh (PU3MUECKHE TMPOLECCHl H  SBICHHS, HCHOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMHUPHOTO TsAroTenus, |, Il u
I11 3axonbI Hpr0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPIHH, 3aKOH
COXpaHEHMsI HUMIy/Ibca, MPUHLUMI CYNEPHO3ULMU CHJI, IPUHLUI
paBHONPaBUs  MHEPUMAIbHBIX CHCTEM  OTCYETA;  MOJIEKYJISPHO-
KUHETHUYECKYI0 TEOPHUIO CTPOEHHUS BEILECTBA, a30Bbl€ 3aKOHBI, CBS3b
CpelHel KUHETUYECKON HHEpPruu TEeIUIOBOIO JIBU)KEHUS MOJIEKYNI C
a0COJIIOTHOM TeMIIepaTypoM, TEPBBIM 3aKOH TEPMOIUHAMHKHU; 3aKOH
COXpaHEHMsI DJIEKTPUUYECKOro 3apsiia, 3akoH Kyiona; mnpu sToMm
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAXEHHUE U YCIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIC TPHHIIMITBI JEHCTBUS MAalluH, NPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3auyaTh yCIOBUS UX 0€30MacHOro
HCII0JIb30BaHUs B [IOBCEIHEBHOM JKU3HU

10.9

BBIMOTHATE AKCIIEPUMEHTHI IO UCCIEJOBAHUIO (DU3NYECKUX SBICHUNA U
MPOIIECCOB C MCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMIA; MpH
3TOM (QOopMyJIHpoBaTh MpoOieMy (3adayy) M THUIOTE3y Yy4eOHOro
HKCIIEPUMEHTA, cobupaTb ~ YCTaHOBKY U3 IpeI0)KEHHOT O
000pyI0BaHUSs, POBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

10.10

Ocy1ecTBISITh NPSMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEITUYNH;
IIPU 3TOM BBIOMpATh ONTUMAIbHBINA CIIOCOO U3MEPEHHUS U UCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIWYMHAMH C
UCIIOJIb30BaHUEM TMPSMBIX M3MEPEHUH; TpPU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl IOJYYEHHOH 3aBUCHMOCTH
(¢u3nUecKux BEIMYMH B BHUJE TAOJIHUIl U TpaHKOB, JIENaTh BHIBOABI IO
pe3yJpTaTaM MCCIEN0BaHUs

10.12

CobOmomate  mpaBwia  0e30MacHOro  TpyJda MpU  MPOBEICHHUH
UCCIICIOBAaHU B paMKax y4eOHOro  OSKCIEpUMEHTa, Yy4eOHO-
UCCIJIEOBATENbCKON M IPOEKTHOM JAEATEIbHOCTU C HCIIOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacu€THble 3aauu C SBHO 33/J1aHHON (DU3MYECKON MOJEINbIo,
UCTIONB3ys (pU3WyecKkre 3aKOHBl W TIPUHIIMIBI, HA OCHOBE aHaIM3a
YCJIOBHSL  3a7a4d  BBHIOMpAaTh  (PU3WUYECKYI0O  MOJENb, BBIICIATH




(du3HYecKrue BEIUYUHBI U (POPMYIIbI, HEOOXOAUMBIC NJIsi €€ pEelIeHUs,
MPOBOJUTH PACYETHI M OLICHUBATh PEATBHOCTH TOJYYEHHOTO 3HAUCHHSI
(buU3n4eCKOil BETMUNHBI

10.14

Pemars KayeCTBEHHbIE 3a/1auu: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUYHMBYIO IEMOYKY PACCYXIACHUNU C OMOpPON HAa H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UIECCKHE SBIICHUS

10.15

Hcnonp30oBaTh TpU  pEIICHMH Y4EOHBIX 3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTUU JJISi TIOUCKA, CTPYKTYpUPOBAHHUS,
MHTEpPOpETallud M TPEJCTaBICHUA y4eOHOW W Hay4YHO-TIOMYJISIPHOMN
uHpOpMALUY, TOTYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTY4aEMYyI0 HH(POPMAIHIO

10.16

[TpuBoANTH TpUMEpHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOIIErO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOPETUYECKUE 3HAHHS MO (HU3MKE B TOBCEIHEBHOMW
JKU3HH U1 00ecneYeHUsT O€30IacHOCTH TPH OOpalleHuH ¢ Iprudopamu
U TEXHUYCCKHMMH YCTPOMCTBaMH, Ui COXPaHCHUs 370POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH cpejie

10.18

PaGoTarhs B rpymnmne C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYIIBL,  PAlMOHAIBHO  PaCHpPEHCIsATh
00s3aHHOCTM W IUJIAaHUPOBATh JESITEIBHOCTb B  HECTaHJAPTHBIX
CUTyallusX, AaJE€KBAaTHO OLICHMBAThb BKJIAJ KAXKIOTO U3 YYaCTHUKOB
IPYIIIBI B PEHICHUE pacCMaTPUBAEMOM MTPOOIIEMBI

11 KUIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CpelHero 001ero o0pasoBaHusi

111

JleMOHCTpHpOBaTh Ha HpUMEpax poidb U MECTO  (HU3UKU
(opMHpPOBaHUN COBPEMEHHOM HAy4YHOH KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHHMKH U TEXHOJIOTUH, B NMPAKTUYECKOU IESATEIBHOCTH
J0JIeH, IETI0OCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YuTHIBaTh TPAHUIBl IPUMEHEHHS] U3YYEHHBIX (U3UYECKUX MOJENEH:
TOYEUYHBIN AIEKTPUYECKUH 3apsAll, SAEpHas MOJEIb aToMa, HYKJIOHHAs
MOJIETIb aTOMHOTO si/ipa MPH pelieHnH (PU3NUEeCKHUX 3a1au

11.3

Pacnio3znaBate ¢usnyeckue siBieHUs (Mpolecchl) U OOBACHATh HUX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJMHAMUKA W  KBAHTOBOM  (pU3MKU:
NEKTPUYECKAss TPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMMUECKOE,
MarHMTHOE JNEeUCTBUS TOKa, B3aUMOJIENCTBUE MarHuros,
JNIEKTPOMAarHUTHas MWHAYKLIMS, JEHCTBUE MAarHUTHOIO TOJS Ha




NPOBOJAHUK C TOKOM M JBWXKYIIHHCS 3apsil, 3JICKTPOMAarHUTHBIC
KoJIcOaHWsT W BOJIHBI, MPSIMOJHMHEHHOE pPACIPOCTPAHCHUE CBETa,
OTpakeHWe,  TMpeloMieHue,  uHTephepeHius,  audpaxius U
MOJISIpU3AInsl CBETA, JMCIEpCHs CBeTa, (POTOAIEKTpUUECKHi 3DderT
(poroaddexr), cBeToBOe MaBICHHE, BO3HUKHOBEHHUE JIMHEWYATOTO
CIIEKTpa  aToMa  BOJIOPOJA, €CTECTBCHHAass M  HMCKYCCTBEHHAs
PaiiOaKTUBHOCTD

11.4

OnuceiBaTh  HW3y4eHHBICE CBOWCTBA  BemIeCTBa  (DIEKTPHYECKHUE,
MarHWTHBIE, ONTUYECKHE, IICKTPUUYCCKYIO TPOBOJUMOCTH Pa3IUIHBIX
Cpea) ¥ DJICKTPOMAarHUTHBIC SIBICHHUS  (TPOLIECCHI), HUCIONB3Ys
¢usnyeckue  BEIMYUHBI:  DIICKTPHYSCKHH  3apsa, CWia  TOKa,
AJIEKTPUUECKOE HAIPSDKEHHE, YIEKTPHUECKOE COIPOTHUBIICHHE, PAa3HOCTh
norenuanos, JJC, paboTra Toka, UHAYKIMS MAarHUTHOTO IIOJIS, CHJIA
Awmrmiepa, cuna JlopeHna, WHIYKTUBHOCTh KATYIIKH, OJHEPTHS
ANEKTPUYECKOTO U MAarHUTHOTO IOJICH, TICPUOJ U YacToTa KOJIeOaHM B
KonebaTenbHOM  KOHType, 3apsii W CHjia TOKa B  Ipolecce
TApPMOHHYECKHX 3JICKTPOMArHUTHBIX KOJICOaHHH, OKYCHOE pPacCTOSTHHE
W ONTHYECKAash CWJIA JIMH3BI, NMPU OINHCAHUHM TPABUIHHO TPAKTOBAThH
(GU3NYEeCKU CMBICT HCIOJIb3yEMbIX BEJIMYUH, MX OOO3HAYCHUS U
SIMHUIIBI; YKa3bIBaTh (OPMYIIbI, CBSI3BIBAIONINE JNAaHHYIO (DU3HUYECKYIO
BEIMYUHY C JPYTUMH BEITUYNHAMH

11.5

OnucelBaTh M3y4eHHBIE KBAHTOBBIC SIBICHUS W IPOLECCHI, UCIOJbB3YS
¢u3nyeckue BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETA, HSHEPruss W UMIYIbC (OTOHA, NEPUOA
IoJIypacnazia, SHeprusl CBsI3M aTOMHBIX SJEP; IIPU ONMCAHUM IIPABUIIBHO
TPaKTOBAaTh  (PU3MYECKUIl CMBICT HCHOJIB3YEMBIX  BEJIMYUH, HX
0003Ha4YEeHUSI U €TMHUIIBL; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JAHHYIO
(U3MYECKyI0 BEIUYMHY C JIPYTMMHU BEIWYMHAMH, BBIYUCIATH 3HAYCHHE
(bu3nYecKoil BETUYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl U SABICHMS, MCIOJIb3Ys
¢usznyeckue  3aKOHBI WM NpUHOMIBLE:  3akoH  OMa,  3aKOHBI
MIOCJIEZ0OBATEIBHOTO W MApAJUIEIBHOTO COEAMHEHHS IPOBOJHHKOB,
3akoH Jlxoyns — JleHna, 3aKOH 3J€KTPOMAarHUTHONW MHIYKIMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTpAaHEHHUS! CBETa, 3aKOHbI OTPa)XCHHs CBETAa,
3aKOHBI  IPEJIOMJIEHUSI  CBETa, YypaBHEHHME  OWHIITEHHA  JUIs
dboTodddexra, 3aKOH COXpaHEHHS DJHEPrUH, 3aKOH COXpPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHMsI JJIEKTPUYECKOTo 3apsja, 3aKoH
COXpPaHEHHs  MaccoBOrO  4YMcia,  IocTyiaatel  bopa,  3akoH
paZMOAaKTUBHOTO  pacmajga; Mpd  ITOM  pPa3IU4aTh  CIOBECHYIO
(OpMYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE M YCIOBHUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,I[CJI}ITB HaIlpaBJICHUC BCKTOpa HWHAYKIHWW MArHUTHOTO IIOJIA
MIPOBOAHHKA C TOKOM, CHJIbI AMnepa " CHJIbI HopeHua




11.8

CtpouTh ¥ OMHUCHIBaTh U300pAKEHUE, CO3/IABAEMOE TUIOCKUM 3€PKaJIoM,
TOHKOH JIMH30H

11.9

BBINONHATE AKCIIEPUMEHTHI 110 HCCIICIOBAHUI0 (DU3UYECKHUX SBICHUHN U
MPOIIECCOB C MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUIA; MPU
aToM (GOpMyYIUpOBaTh MpodiemMy (3amady) M THIOTE3y Y4YEOHOro
IKCIIEPUMEHTA, cobuparb YCT@HOBKY u3 MPEI0KEHHOTO
000pyIOBaHUsl, MPOBOUTH OIBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEIHYHH;
P 3TOM BBIOMPATh ONTUMANIBHBIA CIIOCO0 M3MEPEHUsSI U MCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHU

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3MUECKUX BEJIWYMH C HCIOJIB30BAHUEM
NpSAMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYMPOBATH  YCTAaHOBKY,
(GukcupoBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCHUMOCTH (U3NYECKUX
BEJIMYMH B BHUJIE TaOIUL U rpadUKOB, AeaaTh BBIBOABI IO pe3yibTaTaM
HCCIeN0BaHUA

11.12

CobOmomaTte  mpaBwia  0e30macHOro  Tpyda TpU  MPOBEACHUU
UCCIEeIOBaHUM B paMKax y4eOHOTO  SKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKON M TMPOEKTHOW JAESITETbHOCTH C HCHOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 00OPYAOBAHUS

11.13

Pemate pacué€rHple 3a7auu ¢ SIBHO 3alaHHOW (PU3MUYECKOW MOJETIBIO,
UCTONB3ys (DU3MUYECKHE 3aKOHBI M TPHHIMIIBI, HA OCHOBE aHAIM3a
yCIOBHSA  3ala4d  BBIOMpaTh  (PU3MUYECKYIO  MOJEIb,  BBLICIATH
¢usnveckne BeIMYUHBI U (HOPMYIBI, HEOOXOMUMBIE IJIsl €€ pelieHus,
IIPOBOAUTH PACUYETHI U OLIEHWBATH PEAJIbHOCTDH MOJIYYEHHOIO 3HAYEHHUS
(bu3nYecKoil BeTUUHHBI

11.14

Pemrate Ka4C€CTBCHHLBIC 3aJa4yu: BBICTPAanBATb JOTHUYCCKHU
HETIPOTUBOPCUUBYHO HECIIOYKY paccyxcz[eHHﬁ C OHOpOfI Ha M3YYCHHBLIC
3aKOHBI, 3dKOHOMECPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

11.15

Hcnonp3oBaTe NpU  pelIEHMH Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(GOpPMAIIMOHHbIE TEXHOJOTUM I TIOWCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTallMl W TNPEJCTaBICHUS Yy4yeOHOW M HAay4YHO-TIOMYJISIPHOM
nH(pOpMaLIMY, TMOJYYEHHOM U3 pa3INYHbIX HMCTOYHUKOB;, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIHIO

11.16

OOBSACHITh TNPUHIMIBI JCHUCTBUS MAaIIWH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX OE30MaCHOTO HWCIOJIb30BaHUS B
IOBCETHEBHOMN KU3HU

11.17

[IpuBoauTh TpHUMEPHl BKJIAJa POCCHMCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TeOpeTHUECKHWE 3HAHUS MO (HU3UKE B IOBCEAHEBHOM
KHU3HH JUIs obecnieueHust 0€30IacHOCTH IpU OOpallleHuu ¢ mpudopamMu
U TEXHUYECKUMM YCTPOMCTBaMH, JUISI COXPAaHEHHs 3]I0pOBbSI U




cOOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEICHHUS B OKpY Kalollel cpefie

11.19

PaGorare B rpymme c BBIIOJHEHHEM pPAa3JIMYHBIX COLIMAJIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TIPyHIbl,  pPalMOHAIBHO  PaCHpPEneNsiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JEATEIbHOCTh B  HECTaHIAPTHBIX
CUTyalusiX, aJeKBAaTHO OIEHUBATh BKJIAJ KaXKIOIO U3 YYaCTHUKOB
IpyNIbl B PELIEHUE pacCMaTpUBaEMOil MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3neia

Koa nposepsiemoro
3J1eMEeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®uszuka — Hayka o npupone. Hayunsle MeTOIBI
IIO3HAHMS OKpYXKarolero mupa. Poib sxkcniepumenTa
U TEOpUHM B IPOLECCE IIO3HAHWS IPHUPOJIBI.
OKcnepuMeHT B pusuke

1.2

MoaenupoBanue (bU3IIeCcCKuX SIBJICHUI u
nporeccoB. Hayunble rumore3bl. ®dusnyeckue
3aKOHbl W TeopuH. ['paHHIBI TPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpuHIMI COOTBETCTBHUS.
Pore m wmecto (¢usuku B (HOpMUPOBAHUHU
COBPEMEHHOM  Hay4YHOW  KapTUHBl MHUpa, B
IIPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

MEXAHUKA

2.1

#H#Par#t##KNUHEMATUKA

211

Mexannueckoe — ABmkeHHE.  OTHOCUTENBHOCTb
MexaHuyeckoro jBwxkeHus. Cucrema oTcuéra.
Tpaexropus

212

[Tepememienne, CKOpOCTb  (CpemHSAs  CKOPOCTb,
MT'HOBEHHAasl CKOPOCTh) U YCKOpEHHE MaTepHallbHON
TOYKHM, X IPOEKLIHUU HA OCH CHUCTEMBI KOOpIMHAT.
CrnoxeHue nepeMeleHu U CI0KEHHE CKOPOCTER

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHENHOE
nBkeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOpPEHHUs, IIyTM M IEepeMEIleHUS
MaTepHaIbHOU TOYKH OT BPEMEHH

214

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

2.15

KpuBonmnuelinoe JIBUYKEHUE. PaBHOMeEpHOE
JABUXCHUEC MaTepHaJIBHOfI TOYKH IIO0 OKPYKXHOCTH.
VYrnoBast cKOpOCTh, JIMHENHHas ckopocTh. [lepuon u
gactoTa. L{eHTpocTpeMuTenbHOE yCKOpEHHE

2.1.6

TexHu4eckne yCTpOMCTBA: CHUAOMETP, JABUKEHUE
CHapsJI0B, LICIIHBIE U PEMEHHBIE IIepefadn

2.1.7

[TpakTuyeckue paboThl. IM3MepeHHe MrHOBEHHOU
ckopoctu. HccnenoBaHue COOTHOLICHUS MEXKIY




IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
MIOCJICZIOBATEIbHBIE PABHBIE TPOMEXKYTKH BPEMECHU
IIPY PABHOYCKOPEHHOM JBW)XCHMHM C Ha4aJlbHOU
CKOPOCTBIO, paBHOM Hymo. M3ydyeHune nABHKEHHA
HIapuKa B BS3KOW KUAKOCTU. M3ydeHue nBuxeHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##Par## IMHAMUKA

IIpununun otHocurensHOocTH [amwies. IlepBbiit

2.2.1 3akoH HeroToHa. HepInaabHble CHCTEMbI OTCUYETa
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cuil
Bropoii 3akoH HproTOHA /U151 MaTeprUaIbHOM TOYKH B
2.2.3 uHepuuanbHoit cucteme otcuéra (MCO). Tperuit
3akoH Hpl0TOHA JIJIs MaTepHAIbHBIX TOYEK
294 3aKoH BCeMHpPHOTro TAroteHus. Cuila TSKECTH.
o I[TepBast KOCMUYECKast CKOPOCTh. Bec Tena
2.25 Cwuita ynpyroctu. 3akoH ['yka
Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
296 CKOJIbXKEHHUSI U cuia TpeHus nokos. Koaddumment
o TpeHus. Cuiaa CONPOTUBIICHUS NPH JIBMIKEHUU Teja
2.2 B JKHIKOCTH HJIH Ta3e
997 [ToctynarensHoe U BpaliateilbHOE  JIBUIKCHHE
o abCOJIFOTHO TBEPIOIO TEa
998 MoOMEHT CuJIbl OTHOCUTENBLHO OcH BpaieHus. [lneuo
o cuibl. Y cnoBus paBHOBecus TBEpaoro tena B MICO
299 TexHUYECKHE YCTPOICTBA: MOAIIUITHUKY, TBUKEHHIE
o MCKYCCTBEHHBIX CITyTHHKOB
[Tpaktueckue paboTel. M3ydeHue ABMKEHUSA
Opycka 10 HAKJIOHHOHW IIJIOCKOCTH TIOJ JICWCTBHEM
HECKOJNIBKUX cuji. McciiemoBaHne 3aBUCHMOCTH CHIT
2.2.10 YOPYroCTH, BO3HUKAIOMIMX B Jaedopmupyemon
MPYXXUHE ¥ PE3MHOBOM 00pa3Iile, OT BEITUYHHBI WX
nedopmaruu. MccnenoBanue yCIIOBUH paBHOBECHS
TBEPIOTO Tella, HMEIOIIETO OCh BPAIICHHS
#HH#Par###3AKOHBI COXPAHEHNMSI B MEXAHUKE
HNmnynse MaTepUaIbHOM TOYKH, CHCTEMBI
2.3.1 MaTepuaIbHBIX TOYeK. IMITyIbC CHIIBI U H3MEHEHHE
UMITyJbCa Tela
2.3
239 3akoH coxpaHeHusa umnyibca B MCO. PeaktuBHOE
JIBUOKCHUE
2.3.3 Pabora cuiibl
2.34 MOIIHOCTE CHIBI




2.35

Kunernueckas »sHepruss MaTepuaJbHOW TOYKH.
TeopeMao KUHETUYECKON SHEPTUHN

2.3.6

[TorenuuanbHas 3Heprus. [loTeHIMaIbHAS SHEPTHS
yIpyro ne(hOpMUPOBAHHOM PY>KHHBI.
[ToTeHMaIbHAS SHEPTUSA Teja BOJIU3U MMOBEPXHOCTH
Seman

2.3.7

IToreHuManbHbBlE U HENOTEHUUANbHbIE CUIbl. CBA3b
paboThl HENOTEHIMAJIbHBIX CHJI C H3MEHEHHEM
MEXAHUYECKOM OSHEpPruM CHCTEMBbI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPIUU

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpPOWMCTBA:  JIBUJKEHHME  DPaker,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

2.3.10

[TpakTuyeckue paboThl. M3ydeHne cBsI3U CKOPOCTEH
Ten npu Heynpyrom yaape. MccnenoBanue cBA3u
paboThl CHJIBI C HM3MEHEHHEM MEXaHHUYeCKOH
SHEPruu Teia

MOJIEKYJIAPHAS ©OU3NKA U TEPMOAMHAMUKA

3.1

#iHPar###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.11

OcHoBHbIE MIOJIOKEHHUS MOJIEKYJISIPHO-
KMHETUYEeCKOW Teopuu. BbpoyHOBCKOE IBUKEHHE.
Huddys3us. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS
YacTHIl BEllecTBa

3.1.2

Mopenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPIBIX TEI
U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THUX
MoJieJIen

3.13

Macca MOJIEKYJI. KonnuectBo BENIECTBA.
ITocrossuHast ABoraapo

3.14

TermmmoBoe  paBHOBecwe. Temmeparypa U €€
n3mepenue. [lkana remneparyp Llenscus

3.15

Mopnens uaeansHoro rasa. OCHOBHOE YypaBHEHHE
MOJ'ICKy.]'IprHO-KHHCTH‘-IeCKOfI TECOpHUU HACATIBHOIO
rasa

3.1.6

AOcomoTHass TeMmIiepaTypa Kak Mepa cpeaHen
KMHETUYECKOW OSHEPrUd  TEeIUIOBOTO  JBUKCHUS
yacrtul raza. [llkamra remneparyp KensBuna

3.1.7

VYpaBHenue Knanelipona — MenneneeBa. 3akoH
JlanbTOoHa

3.1.8

["a30oBbIe 3aKkoHBL. M30mpolieccsl B HeaabHOM Tase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
u30Xx0pa, n3obapa




3.1.9

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

3.1.10

[TpakTueckue pabotsl. M3mMepeHne macchl Bo3ayxa
B KilaccHOM komHarte. MccienoBaHue 3aBUCHMOCTH
MEXy IapaMeTpaMu COCTOSTHUS Pa3pexeHHOr0 ra3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.21

TepMmoguHamuyeckast cUcTEMA. Buytpenuss
SHEPTUSI TEPMOJIUHAMHYECKON CHCTEMBI M CITOCOOBI
€€ u3MeHeHUs

3.2.2

KonuuectBo Temnmorsl u  pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEAILHOIO rasa

3.2.3

Bunpl TeIJIOTIepEeIavuu: TEIJIONPOBOIHOCTbD,
KOHBEKLUsA, U3JIydeHHE. TemIoéMKOCTb  Tela.
VaenpHas  TEIIOEMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

3.24

IlepBbii  3akoH TepMoauHamuku. lIpumenenue
IIEPBOrO 3aKOHA TEPMOJMHAMMKHU K H30IPOLECCAM.
I'paduueckas uHTEpIIpeTays padoThl raza

3.25

Teniosnie MAaIIIUHBI. [TpunuUIBL JNIEUCTBUS
TEINIOBBIX MaimuH. [IpeoOpa3oBaHuss SHEpruu B
TEINIOBBIX MamuHax. KoadpduuueHT Mmojae3Horo
nerictBus (nanee — KITJI) TeroBoi marmuabl. [{ukin
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepMmoauHamuku. HeoOGpatuMocTb
mpoueccoB B mpupoje. TemoBble ABUTATENH.
DKojorudyeckue npoOaeMbl TEMII0O3HEPTETUKH

3.2.7

TexHu4eckne yCTpOMCTBA: JBHUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOJUIBHUK, KOHTUIIUOHED

3.2.8

[TpakTnueckue pabotel. M3mepenue ynaenbHOU
TEMJI0EMKOCTH

3.3

###Par### AT PEI’ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE

I[TEPEXO/IbI

331

[TapooOpa3zoBanne W KoHAeHcanus. VcnapeHue u
KATICHWE. YJeNbHas TeIuIoTa MNapooOpa3OBaHMS.
3aBUCHMOCTh TeMIIepaTyphbl KUTICHHSI OT 1aBICHUS

3.3.2

AOCOmIOTHAS U OTHOCHUTENbHAS BIAXKHOCTH BO3/yXa.
Hacelensslii nap

3.3.3

Tsépnoe teno. Kpucramnnueckue u aMopQHbIe Tena.
AHnszorponusi  CBOMCTB  KpuctayuoB. JKuuakue
Kkpuctayibsl. COBpeMEHHbIE MaTepHAIIb

3.34

[InaBneHne W KpUCTAIIU3alus. Y AeTbHAs TEIIOTa
riaBienus. Cyomumanus




3.35

VYpaBHeHue TEII0BOTO OanaHca

3.3.6

Texnuueckue yCTpoiicTBa: TUTPOMETP u
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHU IOTY4YEeHUS
COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue pabotel. l3Mepenue BiIaKHOCTU
BO3/yXa

SJIEKTPOAMHAMUKA

4.1

##HPar###JIEKTPOCTATUKA

411

ONeKTpu3anus Tell. OJEeKTpuyeckud 3apsa. [[Ba
BU/JIA SJICKTPUUECKUX 3apsiIoB

4.1.2

HpOBOI[HI/IKI/I, JUDJIEKTPHUKU U IMOJIYIIPOBOJHUKHU

413

3aKkoH COXpPAaHCHHA SJICKTPHUUCCKOI'O 3apsaa

414

B3aumopeiictBue 3apsaaoB. 3akon Kynona

415

DneKTpuyecKoe nouie. Hanpsixénnocts
anekTpuueckoro mnojs. IlpuHnun cynepno3uuuu.
JIuHauK HanpsHKEHHOCTH IEKTPUYECKOTO MO

4.1.6

Pabora CHUII 3JIEKTPOCTATUYECKOTO HOJIS.
ITorenuuain. Pa3HoCcTh NOTEHIIMATIOB

4.1.7

[IpoBOMHUKKM W JUDJCKTPUKH B  MOCTOSTHHOM
AIIEKTPUYECKOM noJe. Jusnexkrpuyeckas
MIPOHUIIAEMOCTD

4.1.8

OnektpoéMkocTh. KonzaeHcaTop. DNEeKTpOEMKOCTb
IUIOCKOTO KOHJICHCATOpa. ODHEPrHsl 3apsHKEHHOTO
KOHJIeHCaTopa

419

TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOT,
JIIEKTPOMETP, JEKTPOCTATUYECKAS 3aIuUTa,
3a3eMJICHHE  3JIEKTPOIpHOOpOB,  KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[TpakTnueckue paboTHI. H3mepenne
ANIEKTPOEMKOCTH KOHJEHCATOPa

4.2

#HH#Par###TIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B

PA3JIMYHbLIX CPEJAX

421

VYcnoBusa CYILIECTBOBAHUS HOCTOSHHOTO
ANEKTPUIECKOTO ToKa. McTounuku Toka. Cuia Toka.
ITocTosTHHEII TOK

422

Hanpsixenue. 3akon Oma 1i1s ydacTka [enu

4.2.3

DIIEKTPUYECKOE CONPOTHUBJICHHUE. VYneneHoE
COINPOTHBIICHUE BEIIECTBA

4.2.4

HOCJ’IC}IOB&TGJ’IBHOG, mapaJijiCJIbHOC, CMCIIaHHOC
COCOIUHCHUEC ITPOBOIHUKOB




4.2.5

PabGorta »nextpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MontHoCTb SJICKTPHUYCCKOI'O TOKa

4.2.7

anekTponBwkymas cwia (ganee — OJOC) wu
BHYTpPEHHEE COMPOTUBIICHNE UCTOYHHUKA TOKA. 3aKOH
OMa 11 TIONTHOW (3aMKHYTOM) 3JIEKTPUUYECKOMN
uenu. Koporkoe 3ambikanne

4.2.8

ODJIEKTpPOHHAsA MPOBOJUMOCTb TBEPABIX METAJIIOB.
3aBUCUMOCTh  COINPOTHUBJICHUS  METAJIOB  OT
temriepaTypbl. CBepXIIpOBOIUMOCTh

4.2.9

OnexkTpuueckuii TOK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass H MpPUMECHas
IPOBOAMMOCTH IOJYNIPOBOJHUKOB. CBolicTBa p-N
nepexoza. [lomynpoBoaHukoBbie TprOOPHI

4211

DNeKTpUUECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS AUCCOUUALUS. DIEKTPOIIN3

4.2.12

DneKTpuueckuii Tok B razax. CamMoCTOSTEIbHBIN U
HECAMOCTOSITENIbHBIA  pa3psa. Pasnuusble  THIbI
CaMOCTOSTENIbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHU4ecKue yCTpOMCTBA: aMIEPMETP, BOJIBTMETP,
peocTar, UICTOUYHUKHU TOKA, 3JIEKTPOHArpeBaTelIbHbIE
npubopHI, 3J€KTPOOCBETUTEIIbHBIE puOopHI,
TEPMOMETP COINPOTUBIICHUS, BaKyyMHbIH O[],
TEPMUCTOPbI u ($bOoTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TaJlbBAaHUKA

4.2.14

[TpakTnueckue paboTel. W3ydeHuwe cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.

U3mepenne OJIC wucTOUHMKA TOKa U €rO
BHYTPEHHETO COIPOTHUBIICHUS. Habmonenue
JJIEKTPOJIN3A

11 KUIACC

Kon
pa3nena

4

Koanposepsiemoro
3J1eMEHTAa

IIpoBepsiemble 3JIeMEHThI COIEP:KAHUSA

SJIEKTPOAMHAMUKA

4.3

###Part#H#MATHUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKIMA

43.1

TlocTossHEIE MAarHHUTBHI. BsaumogelictBue
MOCTOSIHHEIX MarHUTOB




MaruauTtHOe TONie. BEKTOp MarHMTHOW HMHAYKIWH.
[Ipunmun  cynepno3uuuu. JIMHUM ~ MarHUTHOM

4.32 uHAyKIuy. KapTuHa JTMHMI MarHUTHOM HMHAYKIWU
I10JISI TOCTOSIHHBIX MarHUTOB
MarnuTHoe TMoj€e TMPOBOJHHMKA C TOKOM. KapTuHa
JUHUN TOJNS JUIMHHOTO TMPSIMOTO TIPOBOJHUKA H

4.3.3 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJIHMKA, KATYIIKH C
TOKOM. OrnbIT Dpcrena. B3aumoneiicteue
MIPOBOJHUKOB C TOKOM

434 Cuiia Amriepa, €€ MOJlyJib ¥ HalpaBJICHHUE
Cuna JlopeHnua, €€ MOAyJdb U HalpaBJCHHE.

4.3.5 JIBroKeHHE 3apsKeHHOW 4YacTULbBl B OJHOPOJHOM
MarauTHoM noJie. Pa6ota cuiel Jlopenia

4.3.6 SIBieHME HNEKTPOMArHUTHOW UHIYKIIHH

437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

438 OAC  wuHaykuuu.  3aKOH — 3JEKTPOMarHUTHOM

e unaykuuu dapanes

BuxpeBoe snexkrpuueckoe mnosne. JC uHayKIIMU B

439 MPOBOJAHHUKE, JIBIXKYIIEMCS  IMOCTYNaTelbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe

4.3.10 [IpaBuio Jlenma

4311 NunyktuBHOCTh. fIBnenue camouHaykuuu. IJ(C

e CaMOWHIYKIMH

4.3.12 DHeprusi MarHuTHOTO TOJIs1 KaTYUIKH C TOKOM

4.3.13 DNEKTPOMarHuTHOE I0JI€e
TexHuyeckue ycTpocTBa: TOCTOSHHBIE MArHUTHI,

4.3.14 AJIEKTPOMAarHuThl, 3JIEKTPOABUIaTENb, YCKOPUTEIN
AIIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS TIeYb
[IpakTuueckue padoThl. M3yueHue MarHUTHOTO OIS
KaTymku ¢ TokoM. VccrnemoBaHuwe —JeHCTBUS

4.3.15 MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue SIBJICHUS AIEKTPOMArHATHOM
WHIYKIIAHA

5 KOJIEBAHUS U BOJIHBI
##Par#t#ttMEX AHUYECKHUE U DJIEKTPOMAT' HUTHBIE KOJIEBAHU A

Komnebarenpuast cucrema. CBoOOAHBIE KOJIEOAHHS.

51.1 l'apmonnueckne konebanumsi. Ilepuon, wacrora,

5.1 aMIIuTyaa U (aza KoeOaHui
512 [IpyxnHHBIA MagTHUK. MaTeMaTH4YEeCKUI MassTHUK
513 YpaBHeHue TapMOHUYECKHX KoJieOaHUH.

Kunemarnueckoen JUHAMHWYCCKOC OIIMCaHHuEC




K0J1e0aTeIbHOIO JABHKCHUA

5.14

[IpeBpamieHue  2HEpruM HpU  TaPMOHUYECKUX
kojeObanusax. CBs3p  aMIUIMTYIObl  KOJICOaHHM
HCXO/IHOW BEJTUYHHBI C aMIUTUTyJIaMU KOoJeOaHuil e
CKOPOCTH M YCKOPEHUS

5.15

KoneobarensHbli KOHTYD. CBo0OogHBIE
JNIEKTPOMArHUTHBIE  KOJICOaHWsT B  WJICATHLHOM
KoJeOaTeIbHOM  KOHType.  AHAIOTHS  MEXKIY
MEXaHUYECKHUMU u ANEKTPOMArHUTHBIMH
konebanusiMu. @opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA OHCPIrun B nacaJlbHOM
K0J1e0aTeNbHOM KOHTYpE

5.1.7

BrinyxieHHbie MEXaHUYECKUE KOJIEOaHUS.
Pe3zonanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
3JICKTPOMArHUTHBIC KOJICOAHMS.

5.1.8

[lepemennbiii Tok. CHHYCOUJATIbHBIN MEPEMEHHBIN
TOK.

5.1.9

MoIIHOCTh MNEPEMCHHOI'0 TOKa. AMHJ’II/ITy,Z[HOC n
ILCIZCTBYIOHIGC 3HAYCHHEC CUJIbI TOKA N HAIIPSKCHUA

5.1.10

Tpancopmarop. IlpousBoiactBo, mepegaya U
norpelieHue INEKTPUYECKON JHEPIruH.
OKOJIOTUYECKME  PUCKM  TIpU  IPOU3BOJCTBE
aeKTpudeckor 3Hepruu. KyneTypa ncnonb3oBaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU

5.1.11

Texunueckue yCTpoiicTBa: ceiicmorpad,
JJIEKTPUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

5.1.12

[IpakTuueckue padotsl. MccnenoBanue 3aBUCUMMOCTH
nepuojia MajblxX KosiebaHuil rpy3a Ha HUTH OT JJIUHBI
HUTU U Maccel Irpysa. MccienoBanue nepeMeHHOro
TOKa B LENHM U3 IOCIEHOBATEIBHO COECIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U pe3UcTOpa

5.2

#HHPartHHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHu4eckue BOJIHBI, YCJIOBUS PACTIPOCTPAHCHHA.

5.21 Ilepuon. CkopocTh pacnpocTpaHEHMs U JUIMHA
BOJIHBL [lonepeynslie U po10JIbHBIE BOJTHBI
599 ##HPar###  Murtepdepenuus u audpakuus
o MEXaHHYECKUX BOJH
593 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. BbicoTa
o toHa. TeMOp 3ByKa
DJEeKTPOMarHUTHbIE BOJHBI. YCIOBHUSA H3Iy4eHUS
524 JJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanus

BeKTOpoB E, B U v B 3JIeKTpOMarHuTHOW BOJIHE B




BaKyyMe

5.25

CBolicTBa 3JIGKTPOMArHUTHBIX BOJIH: OTpa)KEHHE,
MIpesioMIICHHE, HoJIsIpU3aIus, nudpaxius,
untepdepeniusi. CKOpPOCTh  3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ixama »JEKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[puHIMIBI paaroCBs3U u TEJIEBUICHUSI.
Paguonokanus. OJIEKTPOMAarHUTHOE 3arps3HEHHE
OKpY>Karollen cpeibl

5.2.8

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPAa3ByKOBas JIMArHOCTHUKA B
TEXHUKE M MEIULMHE, paaap, paauONpPUEMHIUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBY-neup

5.3

###Par#H#OIITUKA

531

[IpsmMonuHeniHOE  pacnpoCTpaHEHHE  CBeTa B
onHopoaHou cpexe. JIyd ceera

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTPAKEHHS CBETA.
[TocTpoenne n300pakeHHii B TNIOCKOM 3€pKaje

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IpCIIOMJICHUA CBCTA.
AOCONIOTHEIH MMOKa3aTelb IMPpCIIOMJICHUA

5.34

[TonHoe BHyTpeHHee oTpaxenue. [IpenenpHbIid yrou
MIOJTHOTO BHYTPEHHETO OTPAKEHUS

5.35

I[I/ICHepCI/IH cBera. CIOKHBINH cocTaB O€lloro cBera.

IIser

5.3.6

CoOuparomiue U pacceuBaromive JuH3bL. ToHKas
muH3a. DOoKycHOE pPAcCTOSTHUE M ONTHYECKAs CHIIA
ToHKOW JuH3bl. [locTpoeHue u300paxkeHUit B
coOupamIMUX M pacceuBaroUMX JuH3ax. Popmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBacMOe JTHH30H1

5.3.7

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

5.3.8

WNurepdepennius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMOIEHNS MAKCUMYMOB 1 MUHUMYMOB B
MHTEPPEPEHITMOHHON KapTHHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB

5.3.9

Hudpakuuss  cBera. JudpaxmuonHas pemérka.
YcnoBue HaOMIOACHUS TJIAaBHBIX MaKCHUMYyMOB TIpH
naJieHuu MOHOXPOMaTH4ECKOTO cBeTa Ha
TUGPAKITMOHHYIO PEIIETKY

5.3.10

HOHHpI/BaHI/I}I CBCTa

5.3.11

TexHnueckue yCTpOHCTBA: OYKH, ayma,




(doToanmnapar, MPOSKIMOHHBIN anmapar, MUKPOCKOIL,
TEJECKOIl, BOJIOKOHHAsI ONTHKA, IU(PaKIMOHHAS
peméTka, mospouI

[Ipaktrueckue paboTel. M3mepeHune TMoKa3aTes
5312 MPETOMJIICHUS. HUccaenosanue CBOMCTB
h u300pakeHnit B JmH3ax. HaOmogeHue aucriepcuu

CBCTa

BJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHu1Bl TPUMEHUMOCTH KJIACCUYECKOM MEXAHMKHU.
6.1 ITocTynaret TEOPUHU OTHOCHUTEJIHOCTH:
' MHBApPUAHTHOCTb  MOJYJS CKOPOCTH CB€Ta B

BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEHHA

6.2 OTHOCUTENBHOCTh OJHOBPEMCHHOCTH. 3aMCIlJICHI/Ie
' BpPpEMCHHU U COKPAIICHUC NJIMHbI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4 CBs13p Macchl € PHEPrUeil U UMITYJILCOM CBOOOJHOM

YaCTHIIbl. DHEPTHUS IMOKOSI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###3JIEMEHTBI KBAHTOBOM OITTUKU

711 ®otonsl. Popmyna [lnanka cBsi3u d3HEPTUU POTOHA C
o €ro 4yacTOTOH. DHeprus U UMIyjbc (HOTOHA

OtkpeiTHe u ucciaenoBanue (Gorordpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHsl poToddhdhexTa

VpaBHenue  DiiHmrediHa g doTodddekra.

7.1.3
«Kpacnas rpanuna» gotosddexra

7.1.4 Jasnenue ceera. OnbiTel I[1.H. JIebeneBa

715 XUMHYECKOE IEHCTBUE CBETA

TexHnueckue yCTpOWCTBA: (boT037EMEHT,

7.1.6
¢doTonaTurK, cCoaHEeyHast 6aTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
721 HCCIIEIOBaHMIO CTpOeHUs aToma. [InanerapHas
MOJIeJNIb aTOMa

IToctymarer  bopa. HW3nydeHue u©  IOIIIOLICHUE
799 (OTOHOB TpHU Mepexojie aToMa C OJHOrO YPOBHS
o sHepruu Ha Apyroil. Bunbel cnekrtpoB. CrekTp

YPOBHEW 3HEPTrUH aTOMa BOAOPOIA

BonHoBwie cBoiicTBa wactuil. Bomubel ge bpoins.
7.2.3 KopnyckynsipHo-BonHoBoit  nyanusMm. Judpakuus
AJIEKTPOHOB Ha KpUCTAJLIaxX

724 CrnoHTaHHO€ M BBIHYXJEHHOE  H3JIy4EHHE.




YeTpoicTBO M MPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHuueckue YCTpOICTBA: CIHEKTpalIbHbIA aHAINU3
(criekTpocKo1), 1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[IpakTrueckue pabotel. HabmrogeHue nuHeHyaToro
CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonast HaAOJIOICHUS 51 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTHe paauoakTuBHOCTU. OmnbiThl Pezepdopaa
[0  OMNpENENIEHHI0  COCTaBa  PaJAHOAKTUBHOIO
m3nydeHusi. CpoiictBa anbda-, Oera-, Tramma-
W3IydeHus. BiusiHue paaroakTUBHOCTH Ha KUBbIE
OpraHU3MBbI

7.3.3

OTtkpbiTHE IPOTOHA U HeliTpoHa. HykinoHHas Mozaens
snpa [eitsenbepra — MBanenko. 3apsg sapa.
Maccosoe uncio sapa. M3oromnsl

7.3.4

Anbda-pacnan. DIeKTPOHHBINA U TIO3UTPOHHBIN OeTa-
pacnaz. 'amMa-usinydeHue. 3aKOH PaJuOaKTUBHOIO
pacriaga

7.3.5

DHeprus CBsI3W HYKJIIOHOB B siape. SlnepHble CHIIBL.
JledexT maccol sapa

7.3.6

SAnepuble peakiuu. JleneHne u CUHTE3 sSAep

7.3.7

SAnepubiii  peaktop.  TepMOSACpHBIA  CUHTE3.
[IpobnemMbl M NEPCHEKTHBBI SAEPHON SHEPIETHUKH.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKHU

7.3.8

aﬂeMeHTapHHe YaCTHUIIbI. OTKpLITI/Ie MO3UTpPOHA.
qDYH,[[aMeHTaJ'ILHHe B3aHMOJEHCTBHUI

7.3.9

TexHnueckue ycTpolcTBa:  JO3UMETpP, Kamepa
Bunbcona, siiepHbliit peakTop, aToMHasi bom0a

7.3.10

[Ipaktuyeckue pabotbl. MccienoBaHue TpPEeKOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Cos3Be3nus, spkue 3BE3MBI,
IJIAHETHhI, UX BUANMOC IBUXCHUC

8.2

Conneunas cucrema. IlmaHeTel 3€MHONM TPYIIIIHL.
[InaHeThI-TUTAaHTBI W WX CIYTHUKH, KapJIMKOBHIE
mwageTsl. Mainsie Tesa CoTHEYHON CUCTEMBI

8.3

Comnne, ¢otochepa u armochepa. CosHeuHas
AKTUBHOCTH

8.4

Ncrtounuk snepruu ConHua u 3BE3]1

8.5

3BE3/1bpI, WX OCHOBHBIC XapaKTEPUCTUKHU: Macca,




CBETUMOCTD, Pauyc, TEMIEpaTypa, UX B3aUMOCBSI3b.
JlnarpaMMa «CHEKTPAJIbHBIM KJIACC — CBETUMOCTBY.
3BE&35I IVIAaBHOU MOCIEN0BATEIILHOCTU. 3aBUCUMOCTD
«Macca — CBETUMOCTbY» [IJId 3BE3J TIJIaBHOH
IIOCJICAOBATEIIbHOCTH

8.6

#H#H#Par###BryTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHBIE TIPEJICTABICHHS O MPOUCXOXKICHUN U
sposrrornu CoutHIa U 3BE3/. DTaIlbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — nama T'amaktuxa. CnupanbHas
cTpykrypa ['anaktuku, pacupenencHue 3BE31, ra3a u
neutd.  Ilonoxenne wu  aBwkenue ConHua B
lNanaktuke. Ilnockas u cdepuyeckas MOACUCTEMBI
lNanaxtuku

8.8

Tunel ramaktuk. PaguoranakTMku ¢ KBasaphbl.
YEpHbIe BIPHI B Spax TralaKTUK

8.9

Bcenennas.  Pacmmpenue  BceenenHoil.  3akoH
Xabb6na. Pazberanne ramaktuk. Bospact u pamumyc
Bcenennoii, Teopusi bonbimioro B3pbiBa. Mojenb
«ropsiuer Beenennon». PenukroBoe usnydeHue

8.10

MacmrabHast CTPYKTYypa BcenenHnoti.
MeraranakTuka. Hepeménneie po0JIeMbI
aCTPOHOMUU




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

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEro
0011ero o6pa3oBaHus

1

CdopMupoBaHHOCTh YMEHUH pacro3HaBaTh (U3UYECKUE SBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararommumMmn (bHSI/I‘ICCKI/IMI/I INOHATHUAMHU U

BEJIMYMHAMU, XapaKTEePU3YIOLUMHU (PU3NYECKUE TPOLIECCHI

CdopMupoBaHHOCTb YMEHHI HPUMEHSATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJCKYISIpHOW  (U3MKM ©W  TEPMOJMHAMUKH,
AJIEKTPOIMHAMUKH, KBAHTOBOH (DU3WKH ISl aHAIM3a U OOBSICHCHUS
SBIICHUH MHKPOMHpa, MaKpOMHpa H MeErammpa, pa3iudarh
ycroBusi  (TpaHUIbl, O00JIaCTH) NPUMEHUMOCTH (UIUYECKUX
3aKOHOB, TIOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX
3aKOHOB WM OTPAHHYEHHOCTH WCIIOJIH30BAHUS YACTHBIX 3aKOHOB;
AHATM3UPOBATh (PU3UYCCKUE IPOLECCHhI, HCIOJIB3Ysl OCHOBHBIC

MOJIOKCHH, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopMHpPOBAaHHOCTh YMEHHS Pa3iuvaTh YCJIOBHS MPUMEHUMOCTH

Mojiene pU3nYecKuX Tes U MPOLECCOB (SIBICHHI)

CdopMupoBaHHOCTh YMEHHUsSI pellaTh pacyETHHIE 3a/layl C SBHO
3aJlaHHOM W HESBHO 3aJaHHOM (U3MUECKOW MOJENbI0: Ha
OCHOBAaHHU aHaJIn3a yCJ'IOBI/Iﬂ BBI6I/IpaTI) (1)I/I3I/I'-ICCKI/IG MOJICIIN,
oTBeuarolue TpeOOBaHUSM 3a/layd, NPUMEHATH (OPMYIIBL,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3UUECKUX TEOPUN MPHU
HUCIIOJIB30OBAHUN MATCMATHYCCKHUX MCTOI0OB pGHICHI/Ifl 3aaa4,
HpOBOI[I/ITI) pacqéTm Ha OCHOBaHHMHN HMCHOUNIMXCA OaHHBIX,
aHAJIM3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATH METObI PEILICHUS

C y‘-IéTOM MOJIYUCHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHbIE 3a/1auM, TpeOyIOLMe MPUMEHEHHsI 3HaHUN
U3 pa3HBIX pa3fesioB UIKOJBHOTO Kypca (U3HKH, a Takke
WHTErPAlMY 3HAHUN U3 JPYTUX IIPEIMETOB €CTECTBEHHOHAYYHOIO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO LEMNOYKY PpaCCYXIACHHUN C

OMOpOW Ha W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUE




SABJIICHUS

Biagenue  OCHOBHBIMM ~ METOJAAMM  HAYYHOTO  IIO3HAHUS,
UCIOJIB3YEMBbIMA B (DU3HKE: MPOBOAUTH MpPSIMbIE M KOCBEHHBIE
u3MepeHus (PU3MYeCKUX BEIMYWH, BEIOUpas ONTUMAaJIbHBIA CIIOCO0
M3MEPEHHUS] W MUCHOJb3YS  M3BECTHBIE  METOABI  OLICHKH
MOrPEIIHOCTEN HW3MEPEHHUI, MPOBOAUTH HCCIIENOBAHUE
3aBHUCUMOCTEH (DU3MUECKUX BETUYHMH C MCIOJIB30BAHUEM MPSMBIX
U3MEpEeHUl, OOBICHATH MOJyUYEHHBIE pEe3YyJIbTaThl, HUCIOIb3Ys
bu3MYECKUEe TEOpUU, 3aKOHBI WM TIOHATHS, U JIeJaTh BBHIBOJIBI,
coOmonaTh MpaBWja 0€30MacHOr0 TpyJda IMpH MPOBEACHUHU
UCCJIEIOBAaHUM B paMKax Y4eOHOro OHKCIEpPHUMEHTa M Yy4eOHO-
HCCJIEIOBATENLCKOM ACSITENbHOCTH C MCIONIb30BAHUEM LIH(PPOBBIX

M3MEPUTENBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHUS

ChopMupOBaHHOCT yYMEHMH aHalIM3MpPOBaTh U  OLICHUBATh
HOCHEACTBUSL OBITOBOM W  HPOM3BOJCTBEHHOM JI€STEIBLHOCTH
YeJI0BEKa, CBS3aHHOW C (PU3MYECKUMHU TMPOLECCAMH, C TO3HIUI
HKOJIOTHYECKON O€30MMacHOCTH; MPEACTABICHUN O PalMOHATHHOM
OPUPOJIONIONB30BAHUN, A TakXe pa3yMHOM HCIOJIb30BAHUHU
JOCTM)KEHUIN HAayKM M TEXHOJOTWH s JajbHEeHIero pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

OBnageHne pa3IuYHBIME CrIoco0aMu paboThl ¢ HH(pOpMaLUEi
(GU3NYEeCKOro CcoJepKaHusl C HCIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHI;, pa3BUTHE YMEHUH KPHUTUYECKOTO

aHaJIM3a U OLICHKH JI0CTOBEPHOCTHU MoJydyaeMoi nHpopmanuu

10

CdopMUpOBaHHOCTh YMEHHI NPUMEHSATH OCHOBOMOJATaOIINe
ACTPOHOMHUYECKHE TMOHATHSA, TEOPUHM U 3aKOHBI IS aHaiIu3a M
00BbsSICHEHUST (PU3UYECKUX TPOLIECCOB, MMPOUCXOAIINX Ha 3BE3NAX,
B 3BE3HBIX CHUCTEMAaxX, B MEXKTaJaKTHUECKOW Cpene; NBHKCHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beennennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon Kon

pasaeJ 3JIeMEHT IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
a/TemMbl a

1 MEXAHUKA
1.1 KMHEMATHKA

111 MexaHndeckoe JBHXKCHUC. OTHOCHUTEIILHOCTD

MexaHnuyeckoro aBrmxkeHus. Cucrema orcuéra

MarepuanbHas TOUKa.

TpacKTOpPHa

E& paanyc-BeKTop:
Fle)=(x(r) plr ) =(r)),

TPaeKTOpIIA,

]Jepemememre:
1.1.2 K

AF =7 (t,) -7 (t)) =7, —T, =
=(Ax, Ay, A2),

IyTb.

CroxeHIe Hepe&lem&ﬂllﬁ:

N, =0, + A,

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

__AF
D=
At

—7=(v,.0,0.).

Ar—s0

Ax .
v o=— =X,. aHAIOTHIYHO v, =Y, .= Z,.
At o :

1.1.3
CroeHHe CKOpocTell: 0, =0, + 0, -
Brruncnenue NEpEeMCIICHHUA U ITyTU MaTCpPIaHBHOﬁ TOYKHU

IIpU NPSMOJIMHEHOM JBUKEHHUH BJIOJIb OCH X MO TpaduKy

3aBUCUMOCTH V(1)

114




o . AD .
chpemle MaTepIHaIbHOII TOTKIL a = A_ =p'= [
L PP

Au,
a =

.
AL |yso

=(v,),". aganorHo a, = (v, )’, a.=(v.).

1.15

PaBHOMepHOE NPAMOJIMHENHOE ABUKEHUE:

xX(t) = xg + Uyt

X(t)

Uy (t) — vo, = const

(t)




const

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

at’
x(t)=x,+u,t +—

v(t)=v, +at

1.1.6 a, = const

Ulz.'r - Lﬁzx = za:r ["“’-2 _"“’-1]

HPII JOBIDKEHIII B OHOM HAIIPABICHIHI IIVIE &5 =

CBoOoaHOE MmajieHne. Y CKOpeHHuEe CBOOOTHOTO TaACHUSI.

Vi

Yo o

0 Xo (

I[BI/I)KCHI/IC TCI1a, 6pOH_IeHHOFO noxa yrijiom o K ropu3oHTYy:

-

[.‘r{f} =X, +U,t=x +tUcosa-f

1.1.7 2
s ,
v =y, tu,t +gJT =V, tU,sina- I—STT

v (t)=uv, =uv,cosu

v (t)=v,, + gt =vy,sino— gt




1.1.8

Kpuonunelinoe npuxenue. JBuskeHne MaTepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas v TUHEIHAs] CKOPOCTh TOYKHU:

v = wR

wR

[Ipy paBHOMEPHOM JBUKEHHH TOYKH 10 OKPYKHOCTH
21

=_=2
w T TV

27o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:




R
. [lomHOE yCKOpEHHE MaTepUaIbHON TOYKHU

Teépnoe Teno. [locTtynarensHoe U BpalareibHOE

1.1.9
JIBMKEHUE TBEPIOTO TENA
1.2 JMHAMUKA
191 Nuepumnanbubie  cuctembl  oTcuéra. IlepBwlii  3aKOH

Herorona. [Ipuniun otHocuTensHocTH [Nanunes

1.2.2

Macca tena. IImoTHOCTE BelecTBa:

m

P=7




1.2.3

Cuna. [IpuHiun cyneprno3uuuu Cui:

>

FpaBHOZLGﬁCTB = Fl + F2+- .-

paBHoJElC
B




1.2.4

Bropoii 3akon Hetorona: s marepuanbHoit Touku B 1ICO

N
>

F1 =ma,q

Ap = FAt




At
npu

F = const

const

1.2.5

—{—t

—

‘Flj! F21

TpeTI/Iﬁ 3akoH HeroToHa 11 MaTCPHAJIbHbBIX TOYCK!

-

Fip = —Fp




3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHUJIbI HPHUTKCHUA MCKIY

TOYCYHBIMU MAaCCaMH PABHBI

mym,
F=6—
F
G
R
1.2.6 o
m

Cuna TsKeCTH. HCHTp TSDKECTH Tella. 3aBHCUMOCTH CHJIBI
TSOKECTH OT BBICOTHI D Haad TOBCPXHOCTHIO INIIAHECTHI

panuycom RO:




GMm

"9 = Ro + h)?

mg

(R

h)

GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.

Cwita TpeHUsE CKOJIbKEHUS




Frp = uN

1.2.9

F
uN

Cuna TpeHus moKosi:

E, < uN

F

<
UN

Koadpunment tpenus

[aBnenue:

P=7s




1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHUA:

M| = FI, taoe | — maedo cumbt

>

F

OTHOCHUTCJIIBHO oCHu, Hpoxozunueﬁ qcpe3 TOYKY
NEPNCHAUKYIIAPHO PUCYHKY

@)

1.3.2

enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUATbHBIX

TOYCK:

myr; + myry+...
m; + my+...

TII.M.







B OAHOPOJHOM IT0JIC TSAXKECTHU

(g = const)

const)

HEHTPp MaCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:

[M;+M,+...=0

1.3.3 .
|E+Fy+...=0
###Par#
3akon [lackans
##1.3.4
JlaBnenue B sxujkocTu, nokosmeiics B MCO:
P = Do + pgh
HHt#HPar#
##1.3.5




pgh

HH#HPar#
##1.3.6

3akoH Apxumena:

N
N

F Apx = _RamTeCH

BbI
TEC

€CJIM TCJIO U ) KUAKOCTD ITOKOATCS B I/ICO, TO

FApx = ngBLITecn




pgV

BbI

TEC

VcioBue 1iaBaHus TEN

14

3AKOHbBI COXPAHEHN A B MEXAHUKE

NMiynbsc MmaTepralbHON TOYKHU:

- -

p=mv
HH#HPar#
##1.4.1
m
I/IMHYJIBC CUCTCMBI TCJI:
p=pt+p+..
H#HPar#

##1.4.2




H#HPar#
##1.4.3

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCa:

B CO

- -

Ap = A(pl + pat.. ) = FlBHeHJHAt + FZBHCHJHAt-l_' -




A(

1BH
e

At




2BH
el

At

B MCO , ecnu

Ap = A(py + po+-..

A(




, €CJIH

> -

1BH
e

2BH
e

FlBHemH + FZBHeHJH+' H




PeaktuBHOE JABHKXCHHEC

F
\ﬂcA(;(x‘

#H#Par#t
##1.4.4 PaboTa criibl Ha MaJIOM TTepEMEIICHUH:
;1:|}?'|-|.-j.f'|-c05 o=F,_ -Ax
<(;
D)
MOIIHOCTh CUIBL:
€CJIM 32 BpeMs
At
145
At
paboTa CUITbl U3MEHSAETCS Ha , TO MOITHOCTH CHJIBI
Ay |
P=— =F-vu-coso
Arl, o
Kunernueckast sHEprus MaTepuaibHON TOUKHU:
mv?  p?
B = =5 = 2m
1.4.6




3aK0H M3MEHEHHS KHHETHUECKOM OHEPTHUU CUCTEMbI

matepuaibHbIX Touek: B MICO AEkun = Al + A2 + ...

[ToreHmanbHas SHEprus:
JUIS IOTEHIIMATIBHBIX CUII

1.4.7 Ay = ElnoTeHu - EZ]‘[OTCHH_: AE]‘IOTCHH




1ot
€HII

E
2not
eHIL
AE
ot
€HIl
HOTCHI_II/IaHBHaH OHEPIusa MaTepHaHBHOﬁ TOYKHU B
OJHOPOJHOM II0JIC TSAKECTHU:
EHOTeHu = mgh
E

ot
€HI[

mgh




[TorennuanbHast SHEPrus yrnpyro aeoOpMUpOBaHHOTO Teja:

kx?
EHOTeHu = T

ot
CHIT

3aKOH W3MEHEHHUS U COXPAaHEHUsI MEXaHUYECKON SHEpruu:

Euex = Esum + Emre:—m-

148 B IICO AEuex = Ascex senoresm. cun,
B IICO AE,ex = 0, eCII Ascex senoresm car = 0
1.5 MEXAHWYECKUE KOJIEBAHUA 1 BOJIHbI
['apmonnueckue  KojeOaHUs ~ MaTepUaTbHOM  TOYKH.
151 Ammuutyna u - ¢asza  konebanmil. Kunemaruueckoe

OITMCaHUC!:




x(f) = Asin| @t +o, )

v () =x/.

a(f)=(v, ), =—o'x(f)=a +&'x=0,

rac X - CMEIICHUE N3 paBHOBECHUA.

JlnHaMu4yeCcKoe ONKCaHue:

ma, = —kx,
ma
—kx,
re
k = mw?
k
mw
. 9TO 3HAYHT, YTO
E, = —kx
F
—kx.
DHepreTuyeckoe onucaHue (3axoH

MEXaHWYECKON IHEPTUN):

COXpPAaHCHUA




CBsi3p aMIUTUTYZABl KOJEOAHWH CMENICHUS MaTepUaIbHOM
TOYKH C aMIUIUTyJaMH KoieOaHui e€ CKOpOoCTH U

YCKOPEHHUSL:

Upe =04, =04

[Tepuon u yactoTa KoeOaHU:

r=27_1
w v

[Tepron MaybIX CBOOOMHBIX KOJEOAHWN MaTeMaTHYECKOTO

MasATHHKA:
15.2 ]
I'=2n |—
g
[lepuon cBOOOIHBIX KOeOaHUI NPYKUHHOTO MasiTHUKA:
m
T =2m|—
k
1.5.3 Bremnyxaennsie konebanus. Pesonanc. PezoHancHas kpuas

154

HonepeqHHe nu MMPpOAOJIbHLBIC BOJIHBI. CKOpOCTB

pacrpoCTpaHEHHUS U JJIMHA BOJIHBIL:

v
A=vT =—
v




Wutepdepennyst u audpaxiust BOJIH

1.55 3ByK. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/JUHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA

211

Mogenu cTpoeHusi Tra3oB, >KUAKOCTEHW W TBEPHABIX TEIL.
[Tycte TepmonuHamMuyeckasi cuctema (teno) coctout u3 N

OJMHAKOBBIX MOJIEKYJI. Torga KOJM4ecTBO BEIIECTBA
N m
vV=—=—
Ny




rJIe

— 4rciio ABOrazipo, M — mMacca CUCTEMBI (Tena),
7

u
— MOJISIPHAsI Macca BElleCTBa

2.1.2 TemioBoe IBMKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
2.1.3 BzaumoeiicTBre YacTHIL BEIIECTBA
214 Jduddysus. BpoyHoBckoe ABMKEHHE
2.1.5 Monens nneanpHoro raza B MKT
CBs3p MeEXIy /JaBlIEHHUEM M CpeJHEell KHHETUYEeCKOH
HHEpPrueil MoCTynaTeaIbHOrO TEMIOBOTO ABMYKEHUS MOJIEKYII
uaeanbHOro raza (ocHoBHoe ypasuenne MKT):
p:lm,nF=En-{HL“w =En-£‘_
3 31 2 3
rie MmO — Macca OJTHON MOJICKYJIBI,
2.1.6 N
n=y




- KOHICHTpAausAd MOJICKYJI

2.1.7 AbGcomoTtHas Temneparypa: T =t +273K

CBsa3bp TemmepaTypbl raza CcO CpeaHeHd KHUHETHYECKOM

BHCpFHGfI MMOCTYHAaTCJIbHOI'0 TCIUIOBOTO JBHWIKCHHA CIrO

MOJICKYIJI:
218 3
P L 3 kT
2 2
2.19 VYpaBuenue p = nkT
MO,ZLGJ'IB HUACAJIbHOI'O ra3a B TCpMOIAMHAMHKCE!
(Vpaprerme Merrireera — Kiareifpora
| BEIpaKeHHe U1 BHYTPEHHEH JHePIHH
VpaBHeHHe MeHeneeBa — KianeiipoHa (mpimeHi
3aICI):
RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 K K

BrIpaKeHIle /111 BHyTpeHHell 3HepITi 0IHOaTOMHOT

rasa (IpIMeHIMEbIe (OpMBEI 3aIIIcH):

U=3vRT =2 MiT =2 RT =ve T =2 pv
2 2 2 2

2111 3akoH I[aJ'IBTOHa JJIL JaBJICHUS CMCCHU PA3pPCIKCHHBIX T'da30B:




p=p+p2t..

2.1.12

H3omporieccsl B pa3peXeHHOM ra3e ¢ MOCTOSHHBIM YUCIIOM
Moutekyst N (C HOCTOSIHHBIM KOJTHMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

uzoxopa (V = const):

p
— = const
T




const

n3obapa (p = const):

= const

N <

const

['paduueckoe npencrapnenue nzomnpoieccos Ha pV-, pT-u
VT- nuarpamMmax.

OO0BbeaMHEHHBIN ra30BbIi 3aKOH:

vV _ .
7 = cons

const




JJIA TIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIH_[eHHBIG U HCHACBLINICHHBIC IIapbl. KauecTtBenHas

3aBUCHUMOCTE INIOTHOCTH W AaBJICHHUA HACBINICHHOT'O IIapa

2.1.13
OT TeMIlepaTypbl, HX HE3aBHUCUMOCTh OT 00BEMa
HACBIIIEHHOI O I1apa
Braxxnocts BO3ayxa.
OTHOCUTENbHAS BIAXHOCTD:
(I) _ pnapa (T) _ pHﬁpﬁ(T)
pHacmLunapa (T) pHacmmnapa (T)
p
HAaCBIIIIT
apa
M
2.1.14
p

M

I T |

p

HACBIILIT




M

M

apa

o T o M

N3MeHeHue arperaTHbIX COCTOSSHUM BEIIECTBA: MCIIAPEHHE

2115 U KOHJICHCAIUS, KUTIEHUE KUIKOCTH
W3meHenue arperaTHbIX COCTOSIHUM BEILECTBA: IUIABICHHE
2.1.16
U KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpPEXoaax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHHss sHEprUs
Termonepenaya Kak crnoco0 HW3MEHEHUS BHYTPEHHEH
2.2.3 sHeprun  6e3  coBepuieHus  pabGotel.  KonBekuus,
TETUIOTIPOBOAHOCTb, U3TyYCHUE
KonngecTBo TEIIOTHI.
Y enpHast TENI0EMKOCTD BelleCcTBa C:
Q = cmAT
224

CMAT




2.25

VY nenwbHas Teriora napoodpazoanus L: Q = Lm.
VY nenpHas TemioTa miasiacHus A Q = Am.

VY aenpHast TEIIOTa cropaHus Tormuea : Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

pAV

Breruncnenne pabotel mo rpaduky mpouecca Ha pV-

JIuarpaMme

2.2.7

[1epBblil 3aKOH TEPMOJUHAMUKH:
Q12 =AU + A1, = (U —Uy) + Ay,

AU

(U




Anmabara:
Q12 = 0= Ay, = (U, — U;) =AUy,




(U

AU

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporecchs
[TpunIMne! AeiicTBUS TennoBbix MamuH. KIT/I:
n_ABJ.D,'H:E:I'[ _*-Harp_|-xun| |=-.xcm|
2.2.9 B B
MakcumansHoe 3nauenue KII. [{ukn Kapno:
T —Ton T
2.2.10 Mmax M =Ny = —0 =] —zen
s Ty
YpaBHEHHE TEIUIOBOTO OallaHca:
+ +Qz+...=0
2211 Q1 +0Q;+0s




+
+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.11

OnekTpuzanusi Tel W €€ MPOSBIEHUA. DIEKTPUUYECKUU
3apsan. JIBa Bupa 3apsiga. DJIEMEHTAPHBIN SJIEKTPUUYECKUMA

3apsan. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT'0 3apdaaa

3.12

BsaumopeiictBue 3aps10B. Toueunsie 3apsabl. 3aKOH
Kynona:
B OJTHOPOJHOM BEIIECTBE C AUIICKTPUIECKON

MPOHUITACMOCTBIO




'l?' TMa 1 'l?' i '?1
ol 1l
" 4mes, 1
OnekTpuyueckoe mosnie. Ero npeiicTBue Ha 3JEKTpUYECKHE
3.1.3
3apsiibl
Hanps€HHOCTB 3JIEKTPUYECKOTO MOJIS:
” F
ql‘lpOGHblﬁ
q
pob
HBII
3.1.4

[Tone ToyeuHnoro 3apsna:

ET:kr_Z




OJHOPOIHOC ITI0JIC:

E = const.

const.

KaptrHbl mMHMI HANPS)KEHHOCTH ATUX MOJEN

3.15

IToTeHIINAIEHOCTH SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3HOCTh MOTEHIMATIOB U HAIIPSKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.




q(¢

IToreHnuanbpHas OHCPIruda 3apsala B 3JIICKTPOCTATHYCCKOM

I10JIC:
W =q¢
W
q¢
A=—AW
A
~AW

IToTenmman QJICKTPOCTATUYICCKOI'O I10JIA:




< | =

CBs13b HaprI)KéHHOCTI/I IIOJII 1 Pa3HOCTU IOTCHIUAJIOB JIA

OJTHOPOJTHOTO 3JIeKTpocTaTruueckoro mossi: U = Ed

3.16

HpI/IHHI/IH CYNCPIIO3UIHHU SJICKTPUICCKUX TIOJIEH:

E =E1+E2+,¢ = ¢1+¢2+




3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU ITPOBOJHUKA

Et=0

0

, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA (¢ = CONSt




318 JusnekTpuku B ANEKTPOCTATHYECKOM ToJie.
JlnanekTpudeckas MPOHUIIAEMOCTD BEIIECTBA €
Konpaencarop. DaeKTpoEMKOCTh KOHIEHCATOpa!

q
C=—
U
C
DeKTPOEMKOCTD IIJIOCKOT0 KOHACHCATOpa:
3.1.9 £gyS
= = g
P 0

&€




eC

3.1.10

HapaJ'IJ'IeJ'II)HOG COCAMHCHNEC KOHACHCATOPOB:

q :q1+q2+...,U1 = U2 :"'JCHapaJIJI_C1+C2+"'

o




IlocnenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

1 1 1
U=Ui+Upi=qz=..,7—=7++.
ocJt 1 2




- v o s




3.1.11

DHeprus 3apsHyKEHHOT0 KOHJEHcaTopa:
_qU _CcU* q°
€T 2 2 2




O




3.2

3AKOHBI ITTIOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

IMocrosuusemi TOK: | = const

s noctosiHHOTO TOKa = It

3.2.2

VY cnoBus CynecTBOBAHUS NEKTPUIECKOTO TOKA.
Hanpspoxkenne U u OJIC E

3.2.3

3akoH OMa aJ1d y4acTKa LeMu:

I_U
"R

3.24

DnexTpuuecKoe COINPOTHBIICHUE. 3aBUCUMOCTD
CONPOTHUBIIEHUS OJTHOPOJHOTO MPOBOJHMKA OT €r0 JUIMHBI U

ceucHHs. Y JeIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
RZPE




Ucrounuku Toka. 3J]C nucroununka Toka:
A

CTOPOHHUXCHIT

q

E =

3.25

A

CTOPOHHUXCH
I

BHyTpeHHee cConpoTUBIIEHNE HCTOYHHUKA TOKA

3axoH Oma /1715 TOJTHOM (3aMKHYTOM) AJIEKTPUYECKOM 1IeTIH:

E=IR +Ir, otkyzna

3.26 = E




3.2.7

[TapamienpHOE COEIMHEHNE IPOBOIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapann Rl RZ

map




[TociemoBarenbHOE COCTUHEHHE TIPOBOTHUKOB:
U=Ul+U2+..,11=12=..,
RHOCJ‘I = R1 + R2 +...

9 6 A A




3.2.8

Rt

PaGota snexkrpuueckoro toka: A = UL,

3akoH Jxoyns — JleHua:

Q =I*Rt
Q
Ha pesucrope
U2
R:Q=A =12Rt=IUt=?t
R




MOUIHOCTB AIEKTPHUIECKOTO TOKA!

A4
P=—0 =1U

At Ar—sdl
TeroBast MOIIIHOCTB, BBIAESEMAs HA PE3UCTOPE:

-

. UF .
3.29 P=I'R=—=1U
L. R
MoOmIHOCTh UCTOYHHKA TOKA:
Ad
— CT. CHI —
R=—2= =H
r Ar—s0
CB060,I[HBIC HOCHUTCIIN OJICKTPHUICCKUX 3apsaa0B B
3210 IMPOBOJHUKAX. MexaHanu3MbI IPpOBOANMOCTHU TBéplILIX

MCTAJIJIOB, PACTBOPOB U PACIIABOB JJICKTPOJIIUTOB, T'a30B.

[TonynpoBoanuku. [ToynpoBOAHUKOBBIN U0




3.3

MAT'HUTHOE IT1OJIE

MexaHudeckoe B3aUMOJICUCTBUE MAarHUTOB. MarHuTtHOeE
OJIE. Bexrop  marnutHOW — mHAaykuuu.  [IpuHnun

CYNEPIIO3UIUN MAarHUTHBIX I1OJICH:

- - -

B = Bl +Bz+...

3.3.1
+
+
JIlvHMM WHAYKOMUM MarHutHoro mnousis. KapTtuHa JuHUA
WHIYKIUU MAarHUuTHOTO OJIA IIOJIOCOBOT'O u
MOAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB

332 OnbiT DOpcrena. MarHMTHOE MOJE MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHAHN WHAYKOUW MArduTHOIrO II0JIA OJIMHHOTO




npsaMoro IMPpOBOJHUKA u 3aMKHYTOI'O KOJbIIEBOI'O

IMPpOBOAHHKA, KaTYyIIKKX C TOKOM

Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, = IBlsina

F
3.3.3

IBlsina

, TJI€ 0. — YTOJI MKy HAlPaBJICHUEM IPOBOAHUKA U BEKTOPOM

B
Cuiia JlopeHiia, e€ HanpaBJICHUE U BEJIMYMHA:
Fnop =1 q | vBsina

F
3.34

[qlvBsina

IZI€ 0L — YIOJI MEXly BEKTOpaMu

>

v




. I[BI/I)KCHI/IC 3ap5DKCHHOI7I JaCTHULbI B OJHOPOAHOM MAariuTHOM
I10JIC

3.4

OJIEKTPOMATHUTHAA MHAYKIWA

IToTox BCKTOpa MarHUTHOM HWHAYKIUU:

® = B,S = BScosa

D
B
34.1
S
BScosa
il /B
2
3.4.2 SBnenue annekTpoMarHuTHON MHAYKIMKU. DJ1C nHAyKIMu
3aKOH 2JEKTpOMarHuTHOW nHAyKuuu dapajes:
3.4.3 E= _ﬂ_@ :—(IJ'}
Ar A=
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)

3JIC uHAYKIKU B IPSIMOM TPOBOIHUKE JUTUHOIA |,

JABYKYIIEMCA CO CKOPOCTBIO

-

14

(;ﬁ)

B OTHOPOAHOM MAroHuTHOM II0JIC B:

|E

| E; |I= Blvcosa




Blvcosa

, [JIE 0. — yroJI MeX1y BeKTopoM B u Hopmaiibio

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

>
>

lnv

; €CITH

4




, 1
v
TO
| E; |= Blv
IE
Blv
3.4.5 [TpaBuiio Jlenna
NHIyKTUBHOCTS:
L= (0]
T
L
3.4.6




, wma @ = LI.
Camounnykuusi. 9JIC caMOMHAYKIINUHN:

AT
E, =—L—L =L,
—)

3.4.7

BHCpFI/IH MArdamuTHOI'O ITOJIA KaT}’I_HKI/I C TOKOM.:
W LI2
L=
W

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

3.5.1

Konebarenbuplii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B MI€ATHHOM KOJIe0aTeTbHOM KOHTYpE:




[a(1) =G0+,

L’m =q;=mqmcos(mt+q}ﬂ) =Imcos(mt+q}ﬂ)

®opmyna Tomcona:

T =2nVvLC
2
LC
, OTKyIa
2T 1
w=—=—
T ILc
w
T
2
T

LC




CBs13b AMIUIMTYOBl 3apsaga KOHJACHCaTopa C aMHHHTYﬂOfI
CHIJIbI TOKa Ipu CBO6OIIHI>IX SJICKTPOMArHuTHBIX

KoJIeOaHHX B nacaJlbHOM KoJe0aTeIbHOM KOHTYpC:

Qoo = —

LC)]

3aKOH COXpaHEHHUsl PHEPruu B UACAIHHOM KOJIEOATEIIbHOM

KOHTYpE:
3.5.2 P
3.5.3 BbIHyX1€HHbIE 37IeKTpOMarHUTHbIE KosiebaHus. Pe3onanc
ITepemennbii  Tok.  IIpomsBoacTBO, mepegaya H
noTpeliIeHue JIEKTPUUECKON SHeprun
o4 cut L' _cut, LI’
+ = mx = MEX — cOnst.
2 2 2 2
CgoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHEHTAIUsl BEKTOPOB B JJIGKTPOMAarHUTHOW BOJIHE B
BaKyyMe:
E1lBlc
3.55




356 [Ixana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
361 [TpsimonuHEHOE pacHpOCTpaHEHUE CBETa B OJHOPOIHOU
cpene. TodeuHblit UCTOUHUK. JIyd cBeTa
3aKOHBI OTPAKEHUS CBETA.
a=p
a
3.6.2
alp
TORLECLTITTE
3.6.3 [TocTpoenne n300pa>keHHi B TUIOCKOM 3epKaiie

3.6.4

3aKOHEBI MIPpEIOMIJICHUS CBECTA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqsina = n,sinf.




sino

n
sinf.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHUS:
c
Nyge = —
abc v
n

OTHOCUTENBHBIN MOKa3aTeIb MPETIOMICHUS:
n, v

n =







XoJ nydeit B Ipu3Me.
\"1 = \'2 . .”'1}.1 = .”'2}.2
COOTHOIIIEHHE YacTOT M COOTHOLIEHWE [UIMH BOJIH TNpHU

nepexoac MOHOXPOMATHUUCCKOIO CBCTa UYCPE3 TIpaHULlY

pas3aciia ABYX OITHYCCKUX CPEI:

3.6.5

ny<n, n,

n

Op

ITosmHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eHLHBIﬁ YIr'oJI IOJIHOTO BHYTPECHHETO OTPAKCHUA:

. 1 np
Sinay, = =—
nOTH nq

Sina




3.6.6

Coluparoiue M paccewBarolide JHUH3bI. TOHKas JWH3a.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAA CHUJia TOHKOM JIMH3HI;




dopmyiia TOHKOH JTMH3bI:
1
d

+1_1
f F

3.6.7

VYBenuduenue, JaBacMoe JIMH30M:




d AT~

A

F\ h
f

k3
B cnydae pacceuBarolen JIMH3bI:

3.6.8




1
D0 = F =—=0,
D




If|

Xoa nyya, IpOLIEIIETo JIMH3Y O] IPOU3BOJIBHBIM YIJIOM
K e rinaBHOM onTudeckoil ocu. IloctpoeHue nzodpakeHuit
TOYKH U OTpE3Ka MPSIMON B COOMPAIOUINX M PACCEUBAIOIINX

JIMH3aX U UX CUCTCMax

doroamnmapaT Kak onThyeckuii npubop. I['ma3z  kak

3.6.9
ONTHYECKAsl CUCTEMA
Nurtepdepentus ceeta. KorepeHTHbIE HICTOUYHUKH. Y CIIOBUS
HaOroAeHUs MaKCHMYMOB " MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbBIX
KOT'€pEHTHBIX HCTOYHHUKOB:

3.6. )
MAaKCIIMYMBI — it.=2m;'; m=0,+1.+2 +£3 ..,
vl

MITHIIMYMEI — a={2;11+1_]:, m=0,+£1,+2 +3 .
Hudpakuus cBera. udpaxiuonHas pemérka. YciaoBue

3.6.11 HAOJIO/IEHUsI TJaBHBIX MaKCUMYMOB IIPH HOPMajbHOM

NaacHU MOHOXPOMATHUYICECKOI'O CBCTA C JJIMHOM BOJIHBI A\ Ha




pemérky ¢ nepuojaom d:

dsing,, =miA,m=0,+/-1,+/-2,+/-3,..

dsing

3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M
411 ['mnore3a M. Ilnanka o kBanTax. ®opmyna I[Tnanka: E = hv
®otoHbl. JHeprus GoToHa:
E=hv= E = pc
4.1.2 A




pc

WNmnynece ¢poTona:




413 ®oroadpdexr. Onbitet AI.  CroneroBa.  3aKOHBI
o dororddekra
VYpaBHenue DifHmTeitHa 11 GoTodddexTa:
E(bOTOHa = Asbixona + Eumax
¢doToHa
4.1.4 3
ABbBIXOMa

+

KHHMax




hv

rac,

TOH

Ed)OTOHa =

ABLIXO}Ia =

B _hc
v—l,
B hc
Ve = =—
P /11<p




Emmax = 2 = elUyyy

KHMHMax

mv




3

eU

415

[laBiieHue ceera.
JlaBneHue  cBeta  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
IIOBEPXHOCTh M HA  IIOJHOCTBK  IOTJIOLIAOIIYIO

IMOBCPXHOCTDH

4.2

OU3NKA ATOMA

421

[Imanerapnast Moaenb aToMa

4.2.2

[Mocrynartel Bopa. Usnydenune u norsommenye GOTOHOB NPy
TIIEPEXO/IE ATOMA C OJHOTO YPOBHS DHEPTUM Ha JPYTOM:

he
mr - = |En _Em|

S

hv

4.2.3

JInHenyaTeie CIEKTPBI.

CnexTp ypoBHEHN 3HEPTUU aToMa BOJOPOJIA:

—13,69B
E, =22 4123, .

n*

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas moxens snpa ['eitzen6epra — MiBanenko. 3apsiz

Asapa. MaccoBoe 41cio AApa. H3oTo1bI




PannoakTuBHOCTS.
Aunbda-pacna;
A A4 4
-X—>5Y+ 5He

bera-pacnan.

DNeKTpOHHBIN B-pacma;

4.3.2
0

A A ~
X7 Y + je+v,

[To3uTtponHsI B-pacnan:
A A Oz | .,
s X—=0Y + JE+ v,

I'amma-n3nydenue

3aKOH paJIM0aKTUBHOTO pacnaia:

-t
N(t) = Ny % 2T

N(t)

4.3.3




ITycte M — Macca paiMOAKTUBHOTO BEMIECTBA. Toraa

-t
m(t) =mgy* 2T

m(t)

4.3.4

Snepusle peakuuu. [leneHre U CHHTE3 sSAep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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