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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 @Qu3MKe Ha YpPOBHE CpEIHEro o0miero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yjibTaTaM OCBOEHUS
OCHOBHO# oOpa3oBaTenbHOM mporpammel, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeil mporpammbl Bociutanus U KoHuenuuu
npenogaBaHus yueOHoro npeamera «Pu3nka» B 00pa30BaTebHBIX OpPraHU3aALMIX
Poccuiickoit  ®eneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHbIC
IPOrpaMMBl.

[Iporpamma 1o ¢u3uKe ornpenesser o0s3aresibHOE MPEAMETHOE COJIEPIKaHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEN0BATEILHOCTh N3YUEHUS TEM U PA3/EIIOB
y4e0HOro mnpeameTra ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro IMpollecca, BO3PACTHBIX OCOOEHHOCTEW  00y4arouuxcs.
[Iporpamma mo ¢usuke naET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOuIei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMUS U PA3BUTUSA OOy4YarOUIUXCS CpEACTBAMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3ydenne kypca GU3MKK YriayOJEHHOTO YpPOBHS IMO3BOJSIET peain30BaTh
3aJja4l NpOPEeCcCCHOHANBHON OPUEHTALIMH, HANPAaBJICHO HAa CO3/IaHME YCJIOBUH Ui
MPOSBIICHHUS] CBOMX MHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH KaXKIbIM
OOy4aroumMMcsi, KOTOpble HEOOXOIMMBI [UIsl TPOJNOJDKEHUS O0pa3oBaHUSA B
OpraHu3aiusix MNpodecCHOHANBHOIO O00pa30oBaHUsl MO pPa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U MHXXEHEPHBIM CHELUATBHOCTSM.

B nmnporpamMe 1o (¢usnMke OnpeneisitoTcs IUIAHUPYEMbIE PEe3yJIbTaThl
OCBOEHUS Kypca (DU3MKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeJMeTHble, npeaMeTHble (Ha  yrnyOnéuHom — ypoBHe).  HayuHo-
METOJIOJIOTMYECKON OCHOBOM [iJIsi  pa3paboTKu TpeOOBaHUU K JUYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM pe3ysibTaTaM OO0yJaroluXcs, OCBOMBIIUX
nporpaMMmy 10 (u3MKe Ha YpOBHE CpelHero ooOiero oOpa3oBaHHUs Ha
yrayOiaEHHOM YPOBHE, SIBISIETCSI CHCTEMHO-IEATEIbHOCTHBINA MOAXO/,.

[Iporpamma no (pusmKe BKITIOYAET:

IUIAaHUPYEMBbIE pe3yJbTaThl OCBOEHUSA Kypca (U3UMKU Ha YriayOnEHHOM
YPOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 110 TOAaM 00y4eHUS;

coJiep)kaHue yueOHoro npeamera « Pu3nkay 1o rogam oOydeHus .

[Iporpamma 1o ¢u3MKe HUMEET NPUMEPHBIH XapakTep U MOXKET ObITh
MCITI0JIb30BaHa YYUTENSIMU (PU3UKHU JJIsI COCTABIEHUSI CBOMX PA0OUYHX MPOrPaMM.

[Tporpamma no (pusnke He CKOBBIBAET TBOPUYECKYIO NHULIMATUBY YUUTENIEH U
OPEIOCTABISIET BO3MOMKHOCTU JUIS  pealn3aliy  PA3IUYHbIX METOAUYECKUX
NOJIXO/M0B K MPENOJIaBaHHI0 (PU3UKKM Ha YIIIyOJEHHOM YPOBHE IPHU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIepKaHus Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX NPUPOAbI, BBICTYHAs B
Ka4yecTBe yueOHOro MpeiMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKK — cHCTEMOOOpa3yroIIuil
JUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOILIECCOB M SBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueit M actpoHomuer. lcmombp3oBaHME W aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNWIO XapakTep UM OypHOEe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTM B cdepe HSHEPreTuKd, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, MOJYy4YEeHHUsI HOBBIX MAaTEPHAIOB C 3aJaHHBIMU CBOicTBamMu. M3ydueHue
(Gu3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydaromierocs, B opMUpOBaHUE YMEHHI MPUMEHSITh HAyYHBIN
METO/] TO3HAHUS TIPU BHITIOJIHEHUU UMK YYEOHBIX UCCIEIOBAHUM.

B ocHoBY Kypca (pu3MKH Ha ypOBHE CPEIHEr0 00LIero o0pa3oBaHus MOJIOKEH
pSA e, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHUUIIBI €r0 MOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISIETCS JIOTHUECKHU
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DPU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (U3HUKH
o0beaMHEH BOKpYr (Qusmyeckux Tteopuil. Beaymmum B Kypce sBisieTcs
dbopMUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pWH, BEUIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaius NpeanosiaraeT HMCMNOJb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUSA
¢u3uku Cc pa3BUTHEM OOIIECTBA, a Takke ¢ MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTMYECKUMU TTPOOIEMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc pusznku yriyO0iaEHHOTO YpOBHS
MpPEANoaraeT 3HaKOMCTBO C ITUPOKUM KPYTOM TEXHUUYECKUX M TEXHOJIOTHYECKHUX
IIPUJIOKEHUM W3Y4YEHHBIX TEOpUM M 3aKOoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWUCTBA, U
TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COZICpXKaHMsI, TOCBIIMIEHHBIX SKOJOTHYECKHMM TMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a TaKXke OOCYXKICHHS
po0JIeM pallMOHAILHOTO MPUPOAONOJIB30BaHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusi TporpaMMbl 0 (PU3UKE JAOHKHO OBITH TOCTPOEHO Ha
IPUHIIMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢u3uku peanusanus dTUX
OPUHIIMIIOB 0a3UpPyeTCs Ha UCIOJIb30BAHUU CAMOCTOSITEIHHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIOIIEro ¢akropa ydyeOHoro mporecca. s yriyonéHHOro
YPOBHA — 3TO CHCTEMAa CaMOCTOSTEIBHOIO YYEHHUYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITI TPU H3YYEHUHU HOBOIO
MaTtepuana, JaboparopHbie paboTel U paboThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOro IMpakTUKyma. B mepBom ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccoB, MO0 mocie nmepBoro u
BTOPOTrO TMOJYrOAMM B KaXJOM HU3 3TUX KiaccoB. Bropoil cmocod — 310
UHTErpaiuys paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPadOT, KOTOPHIC
OPOBOJATCS B Mpolecce u3ydeHus paszzaena (temsl). IIpu stom mox paboramu
NPaKTUKyMa MIOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo ¢Qu3mke cucTeMa YYEHHYECKOTO JKCIEPUMEHTA,
1a00paTOpHBIX PadOT W MPAKTUKyMa MpEACTaBICHA €IUHBIM TepedyHeM. Brioop
TEMaTUKH IS 3THX BHUJIOB YUYCHHUYECKUX MPAKTHUYECKUX Pa0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOrO Mpoliecca UCXOAs U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUST W OCHaimleHusi kabunera Qusuku. [Ipu 3TOM obOecneuuBaercs
OBJIaJICHUE OOYYaIOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
M3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3NYECKUX BEIUYUH M TOCTaHOBKY
OTIBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YHEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. Ilpu 3TOM 1St pacd€THBIX 3a/7a4 MPUOPUTETOM SIBISIIOTCS 3a/a4é C SIBHO
3aJJaHHON W HESIBHO 3aJlaHHON (DU3MYECKON MOJIENbIO, MO3BOJISIONINE TTPUMEHSThH
M3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys NMPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fesoB. /[ kadyecTBEHHBIX 3a1a4
IPUOPUTETOM SIBIISIIOTCS  3a/laHusl Ha OOBSCHEHHUE/TIpEACKAa3aHue MPOTEKAHUs
(¢u3nUecKuX SBJICHUI M MPOLIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolue BbIOOpa
dbuznuecKor MOACIH JUIsl CUTYaIliU MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECHEUEHHI0 y4eOHOro mpoiecca Kypc (pu3mku yriayon€HHOro
YPOBHSI Ha YPOBHE CpeHEro o01iero oopa3oBaHusl JODKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopatopHoe OOOpYAOBAaHWE [Jisi BBIOJHCHUS YKA3aHHBIX B IMPOTPAMME 10
bu3MKe Y4EeHHUUECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PYI0BaHNUE.

JlemoHcTpaninoHHoe o0OopyaoBaHue (GOpMUPYETCS B COOTBETCTBUU €
OPUHIIMTIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEUYMBACT IOCTAHOBKY
MEPEYUCIIEHHBIX B MporpamMMe Mo (HU3MKE KIFOYEBBIX JAEMOHCTPALANA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U TPOIECCOB, OSMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaBopatopHoe o00opya0oBaHUE [JISI YUYCHHUECKHUX TMPAKTUUYECKUX padoT
dbopMupyercst B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIeYMBAETCS B pacuere



OJTHOTO KOMIUIEKTa Ha JBYX oOOy4aromuxcs. TemMaTH4ecKue KOMIUICKTHI
1a00opaTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHM AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJE LIU(PPOBBIX J1aOOpATOPHil.

OCHOBHBIMHM LIEJISIMU M3y4eHUs1 (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCA:

dbopMuUpoBaHUE UHTEpPECAa U CTPEMJICHHS OOY4YalOIIMXCA K HAYYHOMY
U3YUYEHUIO TPUPOABI, pPa3BUTUE UX HHTEJUIEKTYalbHBIX UM  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAYYHOM METOZAE MO3HaHWUS U (POpMHpOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHHEe HayYHOTO MHUPOBO33PEHHUS KaK pe3yJbTara U3y4eHHUsS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHATH SABJICHUS C UCIIOIb30BAHUEM (PU3UUECKUX
3HAaHUU U HAYYHBIX OKA3aTeNbCTB;

dbopMupoBaHuEe TPEACTABICHUNH O poiM (UBUKUA JUIsl Pa3BUTUS APYTrUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHUH O  BO3MOXHBIX  cepax  Oynymiei
IpoECCUOHANBHON JAESITEIbHOCTH, CBA3aHHBIX C (DU3UKOW, TOATOTOBKAa K
JanbHEHIIeMy OOy4EHHIO B 3TOM HalpaBICHUH.

JlocTmkeHune 3TUX Leied oOecreurBaeTcs PEIIeHUEM CIEAYIOIUX 33134y B
mpoliecce U3ydeHus Kypca PU3uKy Ha YpOBHE CpPEAHEro 00IIero 00pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUK 00 OO0IUX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUsX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3HUKY,
ANEKTPONHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHSATh TEOPETUYECKUE 3HAHUS IJI11 OOBSICHEHHUS
¢u3nYecKuX SBICHUN B TPUPONE W JIA NPHUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEJHEBHOMN KU3HU;

OCBOEHHME CIOCOOOB pEIIEHUS pa3NUYHbIX 3a7ad C SBHO 3a/JaHHOM
busznuecko MOMENbI0, 3a/lay, MOJAPA3yMEBAIOIIMX CAMOCTOSTEILHOE CO3/IaHHe
¢u3nyeckoil MOMAENTH, aJeKBAaTHOM YCJIOBUSIM 3ajjadyd, B TOM 4YHCIE 3ajad
UHKEHEPHOT'0 XapaKTepa;

NOHUMaHWE (UBNYECKUX OCHOB M TMPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IJIAHUPOBAHUS M IPOBEIACHMUS
¢U3NYECKUX OKCIEPHUMEHTOB, aHalW3a W HWHTEpHpeTalud  HHPOPMAIHH,
OIpeIeICHUS TOCTOBEPHOCTH MOJYYEHHOTIO PE3yJIbTaTa;

CO3[ITaHUE YCJIOBUW HJsi pPa3BUTUSA yYMEHUH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOMN AEATEILHOCTH;



pa3BUTHE UHTEpeca K chepam NMpoPecCHOHATLHON eATeIbHOCTH, CBSI3aHHOM
¢ GU3HUKOM.

B coorBerctBun ¢ tpedoBanusimu PI'OC COO yrioyOnéHHBI ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «®Pu3MKa» Ha YpOBHE CPEAHETr0 OOIIETo
o0Opa3oBaHusl BbIOMpAaETCs OOYYaIOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO PO,

Ha u3yuenue ¢usuku (yrimyOon€HHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 yacon: B 10 kiacce — 170 yacoB (5 4yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennmaraemerii B mporpamMme 1O (DU3UKE TEPEUYCHb JIA0OPATOPHBIX U
MPAKTUYECKUX paboOT SBISCTCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT U OMBITOB € YYETOM WHIAWBUIYaTbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYYEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeTOx MO3HAHUS MPUP ObI.

®duszuka — GyHIaMeHTalbHAA Hayka o npupoje. Hayunslit MeTo mo3HAHUS U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCHEepUMEHT U Teopus B Ipoliecce Mo3HaHus mnpupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (U3MUECKUMX BEJIMYMH (aHAJIOroBble M IU(POBHIE
U3MEpUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIC CHCTEMBI).

[lorpemHoct  u3MepeHuid  (U3MYECKUX  BeNUYUH  (aOcoyloTHas U
OTHOCHUTEJIbHA).

MonenupoBanrue (pU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKa,
a0CONIOTHO TBEPAOE TENO, HACAbHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYEUHBIN
3apsan). I'unoreza. ®U3ndeckuii 3aK0H, TPAHUIIBI €10 MpUMEHUMOCTH. Dusnyeckas
TEOpHSI.

Poms u mecro ¢usuku B (HOpMHUpPOBaHWU COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKOU 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuKym.

W3MepeHne cuilbl TOKa M HaNpsKEHUs B I[€MM IOCTOSHHOI'O TOKa MpU
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LHU(PoBOil 1aboparopueil no ¢usuke. [Ipumepsl n3MepeHus
($u3MUEeCKUX BETUYUH IIPU MOMOIIH KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOI'O JIBHIKECHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4u MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro HMPOEKUUMHM HAa OCH CHCTEMBI
KoopauHar. TpaekTopus.

[lepemelnienne, CKOpOCTb (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTEpUaIbHOM TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui U CI10)KEHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSAMOJIMHENHOE NBUKEHUE. 3ABUCUMOCTh
KOOpPAMHAT, CKOPOCTH, YCKOPEHHsSI U IIyTH MaTepualbHOW TOYKH OT BPEMEHU U UX
rpaduxu.

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOJHOro TmajeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YrJOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU H
YCKOPEHHUSI MaTepUaIbHON TOUKU OT BPEMEHH U MX IpadUKu.



KpuBonmuHueiiHoe  nBWKEeHHE. [[BH>KEHME  MaTepUalbHOM  TOYKM IO
OKPYKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepuon m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHTEHUIUAIBHOE) U MOJHOE
YCKOPEHUE MATEpUAIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CHUAOMETD,
JNBWKCHUE CHapsJOB, IENHbIe, IIEeCTepEHYaThie UM PEMEHHbIC IEepeayH,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, MIUTIOCTPALUSl KUHEMATUYECKUX XapaKTEPHUCTUK
JIBIKCHUSL.

CriocoObI HiccreIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpeHUe MrHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenue nBMXKEHHsS Tella, OpPOIIEHHOTrO MO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpaBiieHre CKOpoCTH MPHU JIBUKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHUM, CKOPOCTEM NBUKEHHUS OJHOIO M TOrO XK€
TeJa B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHue yckOpeHHs TIpU MNPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH TYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUYKCHUU.

N3mepenne  yckopeHwss ~ cBOOOAHOro  maneHuss  (PEKOMEHIIOBAHO
UCIIO0JIb30BaHME 1TU(POBOI 1abopaTopun).

W3ydenne [nBWKEHHUS Tela, OpPOIIEHHOTrO ropu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O MPSAMOM NPOMOPUUOHAIBHOM 3aBUCUMOCTA MEXKIY JaJbHOCTBIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH TepuoAa OOpallleHUs] KOHUYECKOTO MasTHHKA
OT €ro MapaMmeTPOB.

Tema 2. lunamuxa.



ITepBeiii 3akoH HbproTona. HMHepuuanbHblie cuUCTeMBbl oTcuéra. [IpuHUMIT
otHocutenbHocTU ["anunes. HenneprmanbHble cucTeMbl OTcuéra (OmpeaeieHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHIMI Cynepno3suuuu Cuil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIECHTHOCTh T'PABUTALMOHHOW M
WHEPTHON MacCCHI.

Cuna TsokecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJ€HHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIAHEThl W OT Teorpapuyeckoll MmUpoThl. JIBUKEHUE
HEOECHBIX Tell M UX CyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tena, aBuxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TPH JABHKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKEHHS.

Jasnenue. I'mapocratuueckoe nasienue. Cuna Apxumena.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: ITOALIUITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TeJl B MHEPUUAIbHBIX U HEMHEPLHAIBLHBIX CUCTEMAX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenne nByX HLWIMHAPOB WM IIAPOB PA3HOW MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBLHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOACUCTBYIOWIEW  MPUIIOKEHHBIX K  Tely CHI C
IIPOU3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOZHUKAIOIIMUX B PE3YJIbTATE B3AUMOACHCTBHS TEI.

N3mepeHnne Macc o B3auMOJIEUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MAJICHUH.

[leHTpOOESKHBIC MEXaHU3MBI.

CpaBHEeHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomol, npaKkmuxKym.

N3MepeHre paBHOACHCTBYIOIIEH CUJI MPU JBUKEHUU OpyCcKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BPEMEHHW JBMXKEHHsS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €T0 MAaCChI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIHUX B NPYXHUHE U
pPE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3yyeHne NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepe3
NETKUN OJIOK.

N3mepenue kodpduiieHTa TpeHUs: MO BeIUYUHE YriaoBoro koddduimenrta
3aBucuMocTH F,(N).

HccnenoBanue aBuxkeHUs: Opycka MO HAKJIOHHOM IJIOCKOCTH C NMEPEMEHHBIM
K03 (DULIMEHTOM TPEHMUS.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHO TBEpAoe Teno. llocTymarenbHoe M BpamiaTesbHOE IBUKEHUE
TBEPAOro Tena. MOMEHT Cwibl OTHOCHUTENIBHO OCH BpaumeHus. Ilnedo cuisl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHUS TBEPIOTO TENA.

YcToitunBoe, HeyCTOWYMBOE, O€3pa3IMUHOE PAaBHOBECHUE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIM KpaH, PEIIETYATHIE KOHCTPYKIUU.

JHemoncmpayuu.

VY cioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne ycinoBUW pPAaBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILICHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3y4yeHne ycTOMYMBOCTH TBEPIOIO TEJIA, UMEIOLIETO IIOMAAb OIOPHI.

Tema 4. 3akonsl coOXpanenus ¢ mexanuke.

NMirynsc MaTepranbHOM TOYKH, CUCTEMBI MaTEpUANIbHBIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MMITysibC CHITBI M U3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT umIlynbca MarepualibHOM TOYKM. [IperncraBineHune o coxpaHeHUU
MOMEHTA UMITYJIbCA B EHTPAJIbHBIX MOJAX.

Pabora cunbsl Ha MaJoM W Ha KOHEUYHOM mepeMeunieHuu. I[paduueckoe
MIpe/ICTaBJIeHUE PaOOThI CUJIBI.

MO1HOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaJibHOM TO4YkM. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPIUU MATEPUAIILHON TOUKHU.



[loTeHIMaIBHBIE M HENOTCHUHMANbHBIE CWIbl. lloTeHnmanpHas >SHeprus.
[loreHuumanbHas SHEPrust ynpyro nehopMupoBaHHOM NpykuHbl. [loTeHnumanbHas
DHEPrus Tela B OAHOPOAHOM TIpaBUTAlMOHHOM Ione. [loreHnumanbHas sHeprus
TeJla B TPAaBUTAI[MOHHOM I10JI€ OJAHOPOAHOIO I1apa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

CBs3p  paOOTBl HEMOTEHIHAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYEeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHHsI MEXaHUYECKON SHEPrHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyuM sl MACaTbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOW JHEPTUU.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: IBUKEHHUE PAKeT,
BOJIOMET, KOMEp, MPYKUHHBIA MHCTOJIET, THPOCKON, (UTYpHOE KaTaHuUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTnBHOE BHKEHUE.

N3mepenne MOITHOCTH CUJIBI.

M3meHeHune sHepruu Tena npy COBEPIICHUH paOOTHI.

B3anMHble TIpeBpalieHrss KMHETUYECKOW M NOTEHUHUAIBHOW JHEPrUil IpHU
JEHUCTBUU HA TEJIO CWJIBI TSHDKECTH M CHJIBI YIPYTOCTH.

CoxpaHeHue SHepruu npu cBOOOAHOM IMAIEHUU.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomol, PAKMUKyM.

W3mepenune nMiyibca Tesna 1o TOpMO3HOMY ITYTH.

W3MepeHue cuibl TITH, CKOPOCTH MOJENIU 3JIEKTPOMOOMIS M MOILIHOCTH
CHJIBI TSATH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHNs UMITYJbCa PU YIPYrOM B3aUMOJICHCTBUMU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHME U3MEHEHUS OTEHUMAIBHON 3HEPTUU NPYKUHBI C PaOOTON CHJIBI
TPEHMUSL.

Omnpenenenue paboTbl CUIBl TPEHUS NpU JBMKEHUM Teja 10 HAKJIOHHOW
IJTIOCKOCTH.

Paszaea 3. Mouieky/sipHast (pM3HKa ¥ TePpMOAMHAMHUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU MeoPUU.

OcCHOBHBIE TIOJIOKEHUSI MOJEKYsipHO-KuHeTnueckoil teopun (MKT), ux
onbITHOe obocHoBaHue. Judpdy3us. bpoyHoBckoe ABMKeHHE. XapakTep
IBWKEHUS W B3aMMOJCHCTBHS 4YacTHLl BewlecTBa. Moxpenu CTpPOEHMs Ta3oB,
KUIKOCTEN W TBEPIBIX TeN U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX



mozenedi. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBo BemiecTBa.
[TocTostnHas ABoranapo.

TermioBoe paBHOBecue. Temmeparypa u crnocoobl €€ u3mepenus. [llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKOM TEOPUHU: YACTHULIBI
rasa JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomoTHas
temneparypa (mkaia temneparyp KensBuna). 3akon JlanpToHa. M3omporeccsl B
UJcaIbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3b  MEXIy [JIaBJICHMEM H  CpelHEW KHUHETHUYECKOHM  dSHeprueu
MOCTYNATEIbHOTO TEMJIOBOTO JBHXKEHUSI MOJIEKYJ HUEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYIISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b a0COTIOTHON TEMITEpaTyphbl TEPMOINHAMUYECKON CUCTEMBI CO CPETHEN
KMHETUYECKOW SHEPrUeH MOCTYNATENbHOrO TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
O6apoMeTp, MoJlyueHre HAaHOMATEPHUAJIOB.

JHemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monens 6pOyHOBCKOTO JABUKECHHUSI.

Buneoponuk ¢ 3anuchbio peasbHOro OpOyHOBCKOTO ABHXKEHHUS.

Juddy3ust KuIKoCTEH.

Mogens onbita TepHa.

[IpuTsykeHrE MOJIEKYIL.

Mojgenu KpuCcTaluIM4eCKuX PemeETOK.

HaGmonenue u rcciegoBaHue N30MpOIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

HccnenoBanne rmpouecca YCTAHOBICHUS TEIUIOBOIO PAaBHOBECUS IIPU
TETJIO00OMEHE MEXIy ropsiuei U XOJI0HOM BOJIOMN.

WN3ydyeHne H30TEpMUYECKOro Ipolecca (PeKOMEHJAOBAHO HCMOIb30BAHUE
1idpoBoit maboparopun).

N3ydenune n30XopHOro mporecca.

W3yuenue nzobapHOro mporecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TI]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJANHAMHUYECKON cHCcTeEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerper
TEPMOJIUHAMHUYECKON CUCTEMbI KAK CPEIHHE 3HAYEHUSI BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CamMonpou3BOIbHAsA — peJlaKCalUs
TEPMOJUHAMHUYECKOU CUCTEMBI K TEIUNIOBOMY PABHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPABHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VY ciioBus NPUMEHUMOCTH 3TOM MOJEIN: HU3KAs KOHLIEHTPALUS YaCTHI], BHICOKHE
TeMIneparypsl. BeipaxkeHue 111 BHYTPEHHEN YHEPTHU OJJTHOATOMHOI'O HJI€aJbHOIO
rasa.

KBazucrarnueckue u HECTaTUUECKUE MTPOLIECCHI.

DnemenTapHas paboTa B TepMOoaAMHAMUKe. Beraucnenue padoThl mo rpaduky
rpolecca Ha pV-auarpaMmme.

Temmonepenaya  kak  cmoco0  W3MEHEHUsS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboThl.  KoHBekIus,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnyectBo Temtorel. TennoéMkKocTh Tena. YaenbHas W MOJSIpHas
TEIUIOEMKOCTH BelleCcTBA. YpaBHeHUEe Maiiepa. YaenbHas TeIioTa CropaHus
TorunBa. Pacu€r koiaumdecTBa TEINIOTHI mpu Teronepenade. [lonsrtue 00
aanabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHUKUA. BHyTpeHHsissi »sHeprus. KommuecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

BTopoli 3akOH TEpMOAMHAMHUKK [JII PABHOBECHBIX MPOIECCOB: YEPE3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKOM CHUCTEMBI IMPOXOAUT
eAMHCTBEHHAs afanabara. AGCOMOTHAS TeMIepaTypa.

Btopoii 3aKOH TEpPMOAMHAMUKM i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXXHO TEepesaTh TEIJIOTY OT 00Jiee XOJIOAHOTO Teja K OoJjiee HarpeToMmy 0e3
komrneHcaiuu (Knaysuyc). Heo6paTuMOCTh NPUPOIHBIX TTPOLIECCOB.

[TpuHume! necTBus TerioBbix MamuH. KITI.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTMYECKHUE ACIIEKThl MCIOJIb30BAaHUs TEIUIOBBIX JBUrareneil. TemioBoe
3arpsA3HEHUE OKPYKAIOLIEH CPEbL.

TexHnueckne yCTpOHCTBA W TEXHOJIOTMYECKHE MPOLECCHI: XOJOAWIbHUK,
KOHJUITMOHED, NHW3CNbHBIA W KapOIOpPAaTOPHBIN JBHUTaTeNd, IMapoBas TypOuWHa,
MOJYyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIH3ALUS «TEIUIOBBIX» OTXOHOB C
UCIOJIb30BAaHUEM TEIUIOBOT'O HACOCA, YTUIU3AIMS OMOOPraHWuYECKOro TOTUIUBA JIJTS
BBIPAOOTKH «TEIIOBOI» U 3JIEKTPOIHEPTHUH.

JHemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTHIECKOM paclIupeHUHN.

Bo3aymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CrniocoObl U13MEHEHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KoMnbroTepHble MOJIETN TEMJIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAaHMS BELIECTBA.

Hccnenosanue aquabaTHOrO mpoliecca.

N3ydyeHne B3aMMOCBSI3M DHEPTUU MEXKMOJICKYJSPHOTO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Dazosvie nepexoonl.

[TapooOpazoBanne W KoHueHcamus. McmapeHwe u KumeHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUSI.

HacpimieHHple W HEHAchllleHHblE Tapel. KadecTBeHHass 3aBUCUMOCTH
IJIOTHOCTHU W JABJIEHUS HACBIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bE€Ma HACHIIIEHHOTO Napa. 3aBUCUMOCTb TEMIEPaTypbl KUIIEHUS OT JIaBJICHUS
B KUJIKOCTH.

Brnaxxnocts Bo3nyxa. AGCOMIOTHASI U OTHOCUTENbHAS BIAKHOCTbD.

Teépnoe teno. Kpucrammmueckue u aMmopgHbie Tena. AHU3OTPOIUS CBONCTB
KpuctayioB. [lnmaBieHne W KpucTtaum3amus. YJenbHas TEIUioTa IIJIaBJICHHUS.
CyOaumanusi.

Hedopmanuu tBEpaOro Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TermoBoe pacmmpenne XUAKOCTeH W TBEPIBIX Tel, 00BEMHOE W JHHEHHOE
pacuupeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepruu B (Pa3zoBbIX MEpPexoax.

VYpaBHeH#He TerIoBoro OanaHca.

[ToBepxHoctHOe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumisipusle siBienus. J{aBneHue nojl MCKpUBIEHHON MOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHL:  KUIKHE
KPUCTAILJIbI, COBPEMEHHBIE MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIILICHHBIX MMapOB.

Kunenue. Kurnenue npyu noHUKEHHOM JaBJICHUMU.

N3mepeHue cuibl MOBEPXHOCTHOI'O HATSIKEHUS.

OMNBITHI C MBUTBHBIMU TUIEHKAMMU.

CmauuBaHue.



KanumisipHslie siBIeHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Buasr nepopmarnmii.

Hab6mronenne mansix aedhopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKkmuxKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILIEHHBIX I1aPOB.

N3mepenne aOCOMOTHON BIAQXXHOCTH BO3JyXa MU OLIEHKAa MaccChl MapoB B
ITIOMEILECHNH.

N3mepenue koaduiieHTa mNOBEpXHOCTHOI'O HATSKEHUS.

N3mepenune moxyns FOHra.

HccnenoBanue 3aBucuMocTH  AedopMmaliid  pe3rHOBOro obpasua ot
IIPUJIOKEHHON K HEMY CHUJIBI.

Paznea 4. diekrpoaiuHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3anus Tell U €€ NpOsABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsna.

B3aunmopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyioHa.

DnekTprueckoe nojie. Ero neiicTBue Ha 3IEKTPUYECKUE 3apsIb.

Hanpsok€aHocTe  anektpuueckoro  modsi.  [IpoOubiii  3apsa.  Jluawwm
HaIPSHKEHHOCTHU AJIEKTPUYECKOro NoJist. OQHOPOAHOE DIIEKTPUUECKOE TIOJIE.

IloTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHLMANOB U
HanpsbkeHue. lloreHnumanbHass SHEprus 3apsga B IJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHunan »neKTpocTaTHYecKOro nojsi. CBsA3b HANPSKEHHOCTU MOJS U PA3HOCTH
MOTEHIMAIOB JUISl 3JIEKTPOCTATHYECKOr0 Moyl (Kak OJHOPOAHOIO, TakK M
HEOJTHOPOJHOTO).

[IpuHOMT CyIIEpNO3UIIUHU IIEKTPUYECKUX MTOJIEH.

[Tome Toueunoro 3apsma. I[lome paBHOMepHO 3apsykeHHOU cdepsl. [lome
pPaBHOMEPHO 3apsLKEHHOro mo o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTHM H3THX TOJEH H
JKBUIIOTEHLIUAJIBHBIX ITIOBEPXHOCTEM.

IIpOBOIHUKH B DIEKTPOCTATHYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsAIOB.

JvanexTpuku B DJIEKTPOCTaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coeauHEeHNE KOHAEHCATOPOB. [locienoBarensHOe coeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

JIBr>KeHUE 3apsyKEHHOW YaCTHUIIBI B OJJHOPOJHOM 3JIEKTPUUECKOM TOJIE.

TexHnueckrne YCTPOMCTBA U TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOI,
AJIEKTPOMETP, DJIGKTPOCTATHUECKash 3allliTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB,
KOHJIEHCATOpHhI, reHepaTtop Bau ae ['paada.

Hemoncmpauuu.

Y CTpONCTBO U NMPUHIUII IEUCTBHS JIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3aPSAKECHHBIX TIACTHH.

Mopnens snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM IOJIE.

DJeKTpocTaTuuecKas 3amura.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA NOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXTY HUMH U JUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEKTPUUECKOr0 MOJI 3apsSyKEHHOTO KOHAEHCATOPA.

3apsiiKa 1 paspsika KOHJIECHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

OneHKa cuil B3aMMOICHCTBUA 3aPSKEHHBIX TEJL.

Hab6mtoienrie npeBpaliieHus SHEPTUur 3apsbKeHHOTO KOHASHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B IIEMH, COACPIKaIEH KOHAECHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampsKEeHUs) pu
MOCJIeI0BATEIbHOM COEIMHEHNH KOHIEHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOPA YE€pPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuii mok.

Cuiia Toka. IIocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHMSI MOCTOSIHHOTO 3JIEKTPUUECKOro Toka. McTouHuku
toka. Hanpsokenne U u DJ1C &.

3akoH Oma JJisl yJacTKa LeTu.

DIIEKTPUUYECKOE CONPOTHUBJICHUE. 3aBUCUMOCTh CONIPOTHUBIICHUS
OJTHOPOJIHOTO MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenpHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MAPAIUIETBHOE, CMENIAHHOE COCAMHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akon [[xoynsa—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOrO TOKAa. TeraoBas MOUIHOCTh, BbIAEIsSIEMas Ha
pe3ucrope.

OJC u BHyTpEeHHEE CONMPOTHUBJIICHUE HCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) SJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KoHzeHcatop B ienu NOCTOSSHHOTO TOKA.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE TMPOLECCHL: aMIIEpMETP,
BOJITMETP, PEOCTAT, CYETYUK DIICKTPUUECKOI IHEPTUH.

Hemoncmpauuu.

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

HccnegoBaHue 3aBUCHMOCTH CUJIbI TOKAa OT HANpPSKEHUS ISl PE3UCTOpa,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCHUMOCTh COMPOTUBICHUS HMWIMHAPUUECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAU TTONIEPEYHOr0 CEYEHUS U MaTEpHaIa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSTHHOM
HaIpsHKEHUH.

[Ipssimoe n3mepenne DJIC. KopoTkoe 3aMblkaHUE railbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

CrniocoObI coeiuHeHusT UCTOUHUKOB Toka, DJIC GaTapeii.

HccnenoBanrue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomot, npaKmMuUKym.

HccnenoBanrue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yneabHOro COpoOTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HaNpsDKEHUS IS JIAMITBI
HaKaJIMBaHUS.

VYBenuueHue npeena u3MEpeHrs amnepMerpa (BoJbTMETPa).

N3mepenue D/IC 1 BHYTpEHHETO CONPOTHUBIICHUSI NCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctd DJ[C raabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHU
P KOPOTKOM 3aMBbIKaHUU.

HccnenoBanrne pa3HOCTU MOTEHIMAIOB MEXKIY IMOJOCAMH HCTOYHUKA TOKA
OT CHJIBI TOKA B LIECTIH.

HccnegoBaHre 3aBUCHMOCTH MMOJIE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuunsix cpeoax.

DneKkTpuueckass MPOBOAUMOCTh  PA3IMUHBIX  BEHIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh COMPOTHUBJICHUS METALIOB OT
TeMrneparypbl. CBEpXITPOBOJIUMOCTb.



DIIEKTpUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

IlonynpoBOAHUKH. CoOcTBeHHas " MpUMECHAasT  MPOBOJAUMOCTh
MOJIypOBOAHUKOB. CBoiicTBa p—n-nepexoja. [oynpoBogHUKOBBIE TPHUOOPBI.

DJIEKTPUUECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAs IUCCOLUALS.
DnekTponn3. 3akoHbl Dapajes A1l SAEKTPOIn3a.

DJIeKTpUUeCcKUii TOK B razax. CaMOCTOSITEIbHBIH M HECAMOCTOATEIbHBIN
paspsa. PaznuuHbie TUIIBI CAMOCTOATENBHOTO paspsaa. MonHus. [1nasma.

TexHnueckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHME: Tra3opaspsiIHbIC
JaMIIbI, DJIEKTPOHHO-Ty4eBass TPyOKa, MOJYMIPOBOAHUKOBBIE MPUOOPHI: JTHO/,
TPaH3UCTOpP, (POTOAMOJ, CBETOAMON, TallbBaHWKA, padUHUPOBAHHE ME[H,
BBITIJIaBKA AJTIFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB NEKTPOJIUTOB.

3akoHbI AnekTponm3a Papanes.

HckpoBoi paspsa 1 IpOBOAUMOCTb BO3AyXa.

CpaBHEHHE TPOBOJMMOCTH METAIIOB U MIOJTYIIPOBOAHUKOB.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Hab6mroienue amekTpoiusa.

N3mepenue 3apsaa OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  COIIPOTMBIIEHUS ~ TEPMOPE3UCTOpA  OT
TEMIEPATYPHI.

CHsiTHe BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NMPAKTUKYM.

Cnioco6n1 u3Mepenusi GU3NIECKUX BEJIMYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U UQPPOBBIX U3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCUTEJBHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUUH.
OueHka rpaHul] NOrpPEeNIHOCTEM.

IIpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEU
bu3nuecKkX BEIMYMH, MPOBEPKa MPEAJIOKEHHBIX TUMOTE3 (BbIOOp U3 padorT,
ONMCAHHBIX B  TEMAaTHYECKUX  pa3fenax «YUYEHUYECKHH  DKCIIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM ).

MexnpeaMeTHbie CBS3H.

N3yuyenne kypca Qusuku yraoyonénHoro ypoBHs B 10  kjacce
OCYILIECTBIIAECTCA ¢ YYETOM COIEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3ECH C KypCaMu
MaTeMaTUKH, OMOJIOrMH, XUMHUHU, TE€Orpa(ru U TEXHOJIOTUH.

Mesicnpeomemmuoie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3HaHuA: SIBICHWE, HaydHbId (DakT, rumotesa, ¢u3nyueckas BeIUYHHA, 3aKOH,



TEOpHsl, HaONIOJIEHUE, OSKCIEPUMEHT, MOJACIUPOBAHHUE, MOJEIb, W3MEpPEHUE,
HOTPELTHOCTH U3MEPEHHM, N3MEpPUTENIbHBIE TPUOOPHI, LI(ppoBast 1adboparopusl.

Mamemamuxka: penieHue cucTeMbl YypaBHeHUH. JluHelHas ¢yHKUWMA,
napaboza, runepoosna, ux rpaduku U cBoMcTBa. TpuroHomerpudyeckue QyHKIIHMU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKECTBO.
BekTopbl ¥ MX IPOEKIMU Ha OCH KOOPJHUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexaHndeckoe ABMIKCHHE B KWBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH MUBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpesbl,
yTUIM3alUsl OMOOPraHMYECKOTO TOIUIMBA [JIi BBIPAOOTKU  «TEIJIOBOI» U
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSHKCHHE U KallWJUISIPHBIE SBJICHUS B TIPUPO/IE,
AJIEKTPUUECKHE SIBICHUS B KUBOU MIPUPO/IE.

Xumusa: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJyYE€HUE HAHOMATepUasoB, TEIJIOBbIE
CBOWCTBA TBEPHBIX TEJN, KHUAKOCTEH M Tra3oB, KUJIKUE KPUCTAILIBI, JIEKTPHUECKHE
CBOWCTBA METAJIOB, AJIEKTPOJIMTHYECKAs AUCCOLMALINS, TalbBaHUKA, AJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodpazoBaHUe JBUKEHUI C HCIOJIB30BAHMEM MEXaHHM3MOB,
y4€T CyXOro M SKHIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIIUH
(KpOHILTEHH, peléTdyarble KOHCTPYKIMM), HCIIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHKE (THPOCKOI, BOJOMET W IPYTHE), JBUTATENh BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJYyYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHUCJIE€ HAaHOMAaTepuasioB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3€MJICHHE JJIEKTPONpHOOpPOB,
ra3opaspsAHble JIAMIIbI, TOJYIIPOBOJHUKOBBIE TPUOOPHI, FAJIbBAHHUKA.

11 KJIACC

Paznen 4. duekTpoauHaMuKa.

Tema 4. Maznummnoe no.e.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MaruutHoe mnone. Bekrop MarHuTHOM wWHAYKUMH. [IpuHOMn cynepno3nnuu
MarHUTHBIX NTOJIEN. JINHUY MarHMTHOW MHAYKIWU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro ButTka). OneIT Jpcrena.

Cuiia Amniepa, €€ HalpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlieHUE U MOAYJIb. J|BH>KEHNE 3apsHKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHuTHOM Tone. PaGora cuibl Jlopenta.

MaruauTtHOe nose B BeniecTse. DeppoMarHeTuky, napa- u TMaMarHeTUKH.



TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE TIPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAar"HuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIBTUMETD,
AJIEKTpOABUTATENb SAKOOU, YCKOPUTEIIN SJIEMEHTAPHBIX YAaCTHII.

Jemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM ~ MAarHATHOTO  MOJS  IOJOCOBOIO U
MOJIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB.

Kaprrna nuHMA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO TIPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

Habmronenne nBKEeHHsI yYKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNEHUCTBUS AIEKTPOU3MEPUTEIIHBHOT O npubopa
MAarHuTOAIEKTPUIECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne MarHUTHOTO TOJISL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBONCTB (peppOMArHETHKOB.

HccnenoBanue neiMCTBUSA MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Amiepa.

N3y4yeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIBI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUA.

SIBiieHME BJIEKTPOMArHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
uaaykiuud. JJC umaaykuuu. 3akoH »JeKTpoMarHUTHOW wuHAyKnuu Dapanes.
Buxpesoe anekrpuueckoe nose. Toku Pyko.

OJIC vHAYKIUK B MPOBOAHUKE, JBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka HWHIYKTMBHOCTM B LEMNH IOCTOSHHOTO TOKA.
SABnenne camonHaykunu. 9J1C caMOMHAYKIIHUH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: WHAYKIIMOHHAS
1I€Yb, COJICHOUJ, 3a1IMTA OT BJIEKTPU3ALUU TEJI IPU JIBUKEHUU B MAarHUTHOM I10JI€
3emun.

JHemoncmpayuu.
Hab6mtoneHue siBjeHUs 3J€KTPOMarHUTHOW UHIYKIIUH.

HccnepoBanne 3aBucumoctn DJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOI'O IIOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B alFOMUHHEBON (METHOM) TpyOe.

SIBrieHnE CaMOMHIYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B L[CTIH.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKkmukKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHTYKIHH.

Ornpenenenre HIYKIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanue siBICHUS CAMOUHIYKIIUU.

COopka MoJIeIH JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneodarenpHaas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKkoe OMrcaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOrO H
KWHEMAaTU4YE€CKOIO OMKUCAHUS.

Amvmutyna u ¢aza xoneOanuii. CBsi3b aMIUIUTYABl KOJIEOAHUM HCXOIHOM
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[lepron u yacrora koneOanuii. [leprom Manbix CBOOOJHBIX KoOJeOaHUN
MareMaTU4eckoro masiTHuka. Ilepuon CBOOOJHBIX KOJIEOAHUN TPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aryxaronux Konedanusx. BeinyxnenHsie konebanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOW KPUBOM.
ABTOKOICOaHMS.

TexHuyeckrue yCcTpouCTBa U TEXHOJOTHYECKHUE MPOLECChl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuce K01e0aTenbHOro IBUKEHUS.

HaGmronenre HE3aBUCUMOCTH TEpUOa MAIbIX KOJeOaHuil rpy3a Ha HUTH OT
aMILTUTY/IBIL.

HccnenoBanue 3aTyxaronux Kojie0aHUi U 3aBUCUMOCTHU NTEPHOJ1a CBOOOIHBIX
KoJIe0aHUil OT COMPOTUBIICHHUSL.

HccnenoBanue KkoJjiebaHWil Tpy3a Ha MACCUBHOM TIPY)KHHE C LETbIO
dbopMupoBaHUs MPEACTABICHUN 00 HUeaTbHON MO NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs YHEPTUU MPH KOJICOaAHUSAX Tpy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.



N3mepenue mnepuona CBOOOAHBIX KOJNEOAHWI HUTSHOTO W MPYKHUHHOTO
MasITHUKOB.

N3ydyeHune 3akOHOB JBMKEHUS TENA B X0J1€ KOJICOaHUI Ha YyIIPYroM IMO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYbI 3aTYXAIOMUX KOJICOAHMIA.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUH.

Tema 2. Inekmpomaznumnsle Koaedbanus.

KonebGarensHbiii koHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsijia KOHACHCATOpa C aMIUIUTYION CHJIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHPHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxarolue 3JIEKTPOMArHUTHbIE KoJieOaHus. BriHYX/1I€HHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMSI.

[lepeMeHHbId TOK. MOIIHOCTP TEPEMEHHOrO TOKAa. AMIUIMTYAHOE U
JECHUCTBYIOICE 3HAYCHHWE CHJIBI TOKA W HANPSDKCHUS TIPH pasIudHOr (opme
3aBUCHUMOCTH MIEPEMEHHOI O TOKA OT BPEMEHHU.

CuHycouJanbHbIi MEPEMEHHBIA TOK. Pe3ncTtop, KOHAEHCATOp M KaTyllKa
WHAYKTUBHOCTH B IIEMH CUHYCOUJAIBLHOTO MEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpskeHUN.

Nneanwubiit  Tpanchopmartop. IlpousBoactBo, mepeaada U MOTpedieHHE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TMPU TPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
VCIIOJIb30BAHMS SJICKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHnyeckue yCTPOMCTBA M TEXHOJIOTMUYECKHUE IPOLECCHL: INEKTPUUYECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU dJIEKTPONEPEAY.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

["enepaTop HE3aTyXarONUX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopens 3JIEKTPOMarHuTHOTO TEHEPATOPA.

BoiHyKeHHbIE CHHYCOUANIbHBIE KOJICOaHMUs.

Pesucrop, karymika WHIYKTUBHOCTH M KOHAEHCATOP B LENU NEPEMEHHOTO
TOKa.

Pe3oHaHC mpu MOCIENOBATENBbHOM COECIMHEHUM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHITUT ACHCTBUS TpaHCchopMaTopa.



Monens TMHUY 3JIEKTpOnepeauH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEpPEMEHHOIO TOKA 4epe3 IOCIEAO0BATEIBHO COCAVMHEHHBIE
KOHJEHCATOP, KaTYLIKY U PE3UCTOP.

HaOmronenme aeKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIEMU IIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHBLE 6OJIHDL.

MexaHnnueckue BOJIHBI, YCJOBUSI HMX pacnpoctpaHenus. llomepeuHbsle u
npoAoJbHbIE BOJHBL. llepuoa, cKOpOCTb pPacHpOCTpaHEHHUsS] W JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJH: OTpPaXKECHHE, MpEIOMJICHHE, WHTEephEpEeHIUs |
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOILIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS M3YyYEHHUS SJEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTpPaXEHUE,  MPEJTOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKimsl.

[lkana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNEeBUACHUS. Pagnonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIEH CPEIBIL.

TexHnueckne yCTpoHMCTBA W MNPAKTUYECKOE NPUMEHEHHE: MY3bIKalIbHbIE
MHCTPYMEHTBI, pagap, paAuoNpUEMHUK, TEIEBU30p, aHTeHHA, TesedoH, CBY-neusb,
yJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEAUIIMHE.

Hemoncmpauyuu.

OO0pa3oBaHue 1 pacCIPOCTPaHEHUE TIOTIEPEYHBIX U MPOJTOIBHBIX BOJH.

Kone6momeecst Teno kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaOmronenune otpaxeHus 1 MpeoMICHUS MEXaHUYECKUX BOJIH.

Habmonenne uarepdepeniinu u qudpakiiny MeXaHUYeCKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HaGmonenne cBA3M IPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOU H
YacTOTOM KOJIEOaHU.

HccnegoBaHue  CBOWCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa)KE€HUe,
IpeIOMIICHHE, MOJSIpU3aLus, TUPpaKkus, UHTepHEpPEeHIIUS.

O6Hapy>keHne HHOPaAKPaACHOTO U yIbTPa(PHOJIETOBOIO U3TyUCHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.



N3y4yeHne napamMeTpoOB 3ByKOBOU BOJIHBI.

N3yuenue pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssmonrHEHOE paclpoOCTpaHEHUE CBETA B OJAHOPOJIHOU cpexne. JIyu cBera.
TodeuHbIl UICTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OoTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTeNhb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTeb npejaoMiieHus. [lIocTOSHCTBO 4acTOThI
CBETa M COOTHOLIEHWE [JIMH BOJH IpHU IEPEXOJe MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasesia IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. [ducnepcusi cBera. ClaoxHBIA cocTaB 0€Joro cBeTa.
[Ber.

IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHpI yroy MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bL. ToHkas nauH3a. DOKycHOE
paccTOSSHME ¥ ONTHYeCKas CHiia TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
paccToSHUSI TOHKOM C(hEepUYecKOr JMH3bI OT €€ TeOMETPUM W OTHOCUTEJIBHOTO
ITOKA3aTeNs MPETOMIICHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xopa Jiyda, MPOLIEANIETO JIMH3Y IOJ MPOWU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHrne uU300paKEHWM TOYKM W OTpe3Ka MpsSIMON B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaronias cnocodHocTh. ['11a3 kak onTuyeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONITHUKH.

BonnoBas onrtuka. Uatepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B WHTEp()EpEeHIIMOHHOM
KApTUHE OT JBYX KOIEpEHTHBIX HCTOYHHMKOB. [IpuMepsl KilacCHUECKUX
UHTEPPEPESHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIaBHBIX ~MAaKCHMYMOB TIpM  MAJACHUA MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIHOHHYIO PEHIETKY.

ITonspusauus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHL: OYKH, JyIa,
nepuckor, (oTtoanmnapaT, MUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MpPOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIMOHHAS pelIETKA.

Hemoncmpauyuu.

3aKOHBI OTPaYKEHHSI CBETA.



HccnenoBaHue NMpeoMiIeHUs CBETA.

HaOmroeHue noinHoro BHyTpeHHEro orpaxkeHus. Mojienb cBeToBoja.

HccnenoBaHnne Xxoma CBETOBBIX INIYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IUTACTHHY U IIPU3MY.

HccnenoBanre CBOMCTB M300paKEHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenne natepdepeHiium cBera.

HaOm1ronenune BeTOB TOHKUX TUIEHOK.

Habmonenne nudpakium creta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronenne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipusanuu cBera.

[IpumeHeHue noasIporuI0B I U3YYEHU MEXaHUYECKUX HAIPSKCHHIM.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

W3mepenune nmokasaresns MpeJoMIICHUS CTEKa.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSI OT BellecTBa (Ha
OpUMepe KUIKUX JIUH3).

N3mepenne (hOKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tomyuenune u300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKaja U JMH3BL.

[Tonydyenuie n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEpYEpEeHIINN 1 TOJIIPU3ALUNA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue unTepdepeHINN Ja3epHOro U3TYUEHHs Ha IBYX LIENAX.

Hab6mronenue nucnepcum.

Habmonenne n uccnenoBanue TUQPPaKkIMOHHOTO CIIEKTPA.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4EHHsS] CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHvipl IPUMEHMMOCTHM  KJIACCMYECKOW  MexaHuku.  [loctynarsl
CIIEHUAIBHON TEOPUHU OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALCHUE JIJTUHBI.

DHeprus U UMIYJIbC PEASITUBUCTCKON YACTUIIBI.

CBs13b MaccChl € YHEPTUEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTULIBI. JHEPIrus
IIOKOSI.



TexHuyeckue ycCTpOHCTBa W TEXHOJOTHYECKHE MPOLECCHl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3aPsDKCHHBIX YACTHIL.

VYyeHndyeckuil SKCIIepUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbca ¢ DHEPrHUM  PESITUBUCTCKUX — YacTll (IO
(doTtorpadusiM TPEeKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKynapHno-6801H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUe (M3JIydeHue aOCOIOTHO YEPHOTO Tea).
3akoH cMmemienust Buna. ['unoresa [nanka o kBaHTax.

@DOTOHBL. DHEPruUsi U UMIYJLC (HOTOHA.

doroaddexr. Onbitel A. I'. Cronerosa. 3akonsl dorodddexra. YpaBHeHue
OuinmTeitHa 11 gotorddexra. «Kpacnas rpanunay Gorordpexra.

JaBnenne cBera (B YAcTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0O W a0COMIOTHO OTPaXKaNIyr moBepxHocTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMcTBa yacTull. Bosusl ae bpoitns. J{nuna BonHb! e bpouns u
pasMepsl 00JacTH JIOKAJW3aMK  ABWKYIIEHCS dYacTuiel. KoprmyckymspHO-
BOJIHOBOM ayanu3M. [{udpakius 351eKTpOHOB Ha KpUCTalIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS! HEONPEeneaEHHOCTEN
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornemMenT, QOToAaTYNK, TYHHEIbHBIH MHMKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpauyuu.

®otoddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO GoTo3ddexTa.

HccnenoBaHnne  3aBUCHMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

CBeroaunoy.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue hoTope3ucTopa.

Nzmepenue noctostHHOM [Imanka Ha ocHOBe uiccneqoBanust GotodddexTra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOAUO] OT HANPSKEHU.

Tema 2. @uzuka amoma.

OneITHl IO KCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroMa
Pezepdopna.

[Toctynatel bopa. M3nydyenue u norioimieHne GOTOHOB MpU MEPEXO/E aTomMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CIEKTp ypOBHEW SHEPTUU aTOMa BOJOPOJA.

CrnoHTaHHOE M BBIHYXJECHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHam3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTEP.

Hemoncmpauyuu.

Mopnens onbita Pesepdopra.

HaGmroieHre MMHeNYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETYMKA MOHU3UPYIOIINUX YACTHII.

Ornpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3ITYUEHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

Habmronenne nuHeiyaToro CrexkTpa.

HccnenoBanue criekTpa pa3peKe€HHOIO0 aTOMAPHOrO BOJAOPOJA U U3MEPEHUE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyknonnas monens siapa ['eitzenO6epra—MBanenko. 3apsn snapa. MaccoBoe
qucno saapa. M3oromsl.

PagmoaktuBHOCTh. Anbda-pacnaa. OJIEKTPOHHBIH WU TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacnajga. PaamoakTUBHBIE HM30TONBI B MPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BIusHUE paJMOaKTUBHOCTH HA JKHUBBIC
opranu3Msbl. EcrectBenHblil poH uznydenus. Jlosumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl sapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoOGiaemsr
YOPaBIIEMOIO0 TEPMOSAIEPHOTO CHUHTE3a. JKOJOTMYECKHUE AaCIMEKThl Pa3BUTHS
SIZIEPHOU YHEPIETUKMU.

MeToibl perucTpalnnu U UCCICA0OBAHUS FJIEMEHTAPHBIX YACTHIL.

OyHAaMEHTAIbHBIE B3aUMOJCUCTBUSA. bapvOHBI, ME30HBI U JIENTOHBL
[IpencraBnenne o CtangapTHON Moaenu. KBapK-TriitoOHHAas MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHord moaenu. TémHas marepust U TEMHas
SHEprusl.

EnnncTBO Qusnyeckoit KapTUHBI MUPA.

TexHnueckrue yCcTpoucTBa U TEXHOJOTMYECKUE TPOLECCHL: JO3UMETpP, Kamepa
Buiibcona, SIEpHBI  peakTop, TEPMOSANIEPHBI peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAas TOMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOJIb30BAHUEM JI03UMETPA.

N3ydyeHue noriomieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTHUS aCTpOHOMUHU. [IpUKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU JJIi OOBSICHEHHS TPUPOJIBI
KOCMHYECKHX 0OBHEKTOB.

Meroasl acTpoHOMUYECKUX ucciaeaoBaHui. COBPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Buna 3Bé3nmnoro nHeba. CosBe3nms, sSpkue 3BE3IbI, IIAHETHl, X BUIUMOC
JBUKEHHUE.

ComnHeuHas cucrema.

Comnnie. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIA 1 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma «CreKTpaibHbIN KJlacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISl 3BE3] TJIaBHOM MOCJENOBATEIbHOCTU. BHYTpeHHEE CTpocHuE
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/. DTambl )KU3HU 3BE31.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuxkenue CoJiHIAa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u xBaszapel. YEpHBIE OBIPHI B Sapax
rajakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenus 3B€3gHOr0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIH30BAaHHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpeeeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylmapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JIyHbl, IUlaHeT, TYMaHHOCTEH M 3BE3IHBIX
CKOILICHUH.

DU3NYECKUH PAKTUKYM.

CriocoOb1 m3MepeHus: (GU3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM aHATIOTOBBIX
U [UGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOITIOTHBIE ¥ OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHH.
OueHka rpasui] HOrpemHOCTEMN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICIOBAHUWA  3aBUCUMOCTEH
(u3MUEeCKUX BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TUIOTe3 (BBIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTHUYECKUX  pasleliax «YUYEHUYECKUU  OKCIIEPUMEHT,
1abopaTopHbIe padOThI, TPAKTUKYM)).

00001 aroIee MOBTOPEHUE.



O6o00m1eHne U cucTeMaTh3alus CoJAepKaHus pa3fesoB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CIELUATBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3IEMEHTHl ACTPOHOMUU U aCTPODUUKI.

Pons ¢u3ukum M acTpOHOMHUUM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLMAIbHOM U 3THUYECKOH cepax NesTeIbHOCTH YeI0BeKa, poJib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAy4HOM KapTHUHE MHUPA, 3HAYCHUE OIMUCATEIIbHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTEILHOM M  MPOrHOCTUYECKOW  (DYHKLHMIA
dbusznueckor TeOpuH, poiib GU3MUECKON TEOPUH B (DOPMUPOBAHHH MPEACTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBSA3M.

N3ydyenne kypca @usuku yrayonéuHoro ypoBHs B 11 kmacce
OCYHIECTBIIIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnvle NOHAMUA,CEA3AHHBLE C UYUCHUEM MENOO08 HAYYHO20
NO3HAHUA: SIBICHUE, HAY4HBIH (akT, rumoresa, (u3NyYecKas BeIMYMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJEIb, W3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paToOpHsl.

Mamemamuka: pEUICHUE CUCTEMBl YpaBHEHUH. TpUIrOHOMETpHUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO. BEKTOPBI M MX INPOEKLMU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoanbie 3MeMeHTapHBIX (QyHKIUN. [IpusHaku mog0o0us TPEyroJIbHUKOB,
onpeieNIeHUE IOMaAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snekrpuueckue SBICHUS B XUBOW MpUpoOJE, KojeOaTelbHbIe
IBIKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
JJIEKTPOSHEPTMH,  IJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEHM  Cpenbl,
yJIbTPa3BYKOBasi JIHArHOCTUKA B MEJUILIMHE, ONTUYECKUE SBICHUS B KUBOU
IPUPOJE.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
Te1, MEXaHW3Mbl OOpa30BaHUSI KPUCTAUIMYECKON PEMIETKU, CIEKTpaIbHBIH
aHaIu3.

T'eocpagpua: marHUTHBIE TOMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX PYI,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cercMorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aNeKTpoABUTaTeNb SIkoOu, TeHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAs TIeYb,
JMHUN D3JEKTPONEPEay, EKTPOABUTATENb, paaap, paaguoONpUEMHHUK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, ynbTpa3ByKoBas AMArHOCTUKAa B TEXHUKE,



HpOCKHHOHHBIﬁ alrapar, BOJIOKOHHAA OIITUKA, COJIHCHHAA 6aTapesi, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SOHCPIrCTHUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHAL.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOEHUA YdeOHoro mnpeamera «Duszukay
JOJDKHBI OTPa)KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOUIUX
TPaJUILIMOHHBIM IIEHHOCTSIM POCCHIMCKOr0 OOIECTBa, PACUIMPEHHE >KU3HEHHOTO
OIBITA U OIbITA JAEATEIBHOCTH B IPOLIECCE Peau3aliid OCHOBHBIX HAIPABICHUUN
BOCIIMTATEJILHON JIEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPasKIAaHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTh  TPAXKIAHCKOW  MMO3UIMH  OOYYalOIIErocss  Kak
aKTUBHOTO U OTBETCTBEHHOT O WJiEHa POCCUNCKOT0 OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIIOBEYECKUX T'yYMAHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
obmiecTBa, ydacTBOBaTh B CaMOYIpaBJI€HHM B  00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHME  B3aUMOJECHUCTBOBAaTb C  COLUMUAIBHBIMM  HHCTUTYTaMH B
COOTBETCTBUU € UX (PYHKIUSMH U HA3HAUEHUEM;

e TOTOBHOCTbH K TYMaHHUTAPHOW U BOJOHTEPCKOMN AEATEIBbHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOM WUJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K I'OCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUUCKUX YUYEHBIX B 00JaCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLIEHHMBATh CUTYAlUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETMYECKOE OTHOLICHHE K MHpPY, BKIIOYAsA OCTETUKY HAYYHOIO
TBOpPYECTBA, MPUCYIIETO (PU3NIECKON HAYKeE.

TPYAOBOI'0 BOCIIMTAHUS:



MHTEpEC K pa3inuHbIM chepam npodhecCuOHATbHOU NeATebHOCTH, B TOM
YUCJie CBA3AHHBIM C (QU3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel nmpodeccruu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HECHHBIE TUIaHBI;

TOTOBHOCTh M CIHOCOOHOCTH K O0Opa3oBaHUIO W CaMOO0Opa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUU BCEH KU3HHU.

IKOJIOIrHI€¢CKOro BOCIIuTaHus:

c(hOpMUPOBAHHOCTh IKOJOTHYECKOU KYJIbTYpPhl, OCO3HAHUE TI100aTbHOTO
XapakTepa dKOJIOTHUECKUX TIPOOIeM;

IUIAHUPOBAHUE U OCYILECTBJIECHUE ICUCTBUU B OKPYKAIOIIEW CpEle Ha
OCHOBE 3HAHMUS LIEJIEW YCTOMYMBOIO PA3BUTHSI YEIOBEYECTBA,;

pPaCIIMPEHHUE OIBITA JEATENBHOCTA 3KOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (hU3BHUKE.

HEHHOCTH HAYYHOI'O NO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME ILIEHHOCTH HAYYHOU JAESITEeNIbHOCTH, FOTOBHOCTh B IpOLECCE
U3Y4YCHUS (PU3MKH OCYIIECTBISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA

Bba3oBrble JJornueckue a1ecTBUA:

CaMOCTOATENIbHO  (POPMYTUPOBATh U  aKTYalIM3UpPOBaTh  IMpoOIieMy,
paccmarpuBaTh €€ BCECTOPOHHE;

OIpeNeNsITh LEIH JESTENIbHOCTH, 33a[aBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHKEHMS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B pacCMaTpUBAEMbIX
busnyecKux ABICHUIX;

pa3pabareiBaTh IJIAH PELICHUS MPOOJIEMBI C YYETOM aHAIN3a UM EIOLIUXCS
MaTepUaIbHBIX U HEMATePUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHUE
pe3yJIbTAaTOB LIEJSIM, OLEHUBATh PUCKH MOCIEACTBUNA JEATEIbHOCTH;
KOOPAMHHUPOBATh W BBINOJHATH pPadOTy B YCIOBUAX PEATHHOTO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBINIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciaenoBare/ibCKue 1eCTBHA:

BJIaJIETh HaYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMHA TOHATHUSMH U METOJAMU
(bu3nUecKol HayKu;



BJIAJ€Th  HABbIKAMU  Y4€OHO-HUCCIENOBATEIbCKOM U MPOEKTHOM
NEATENIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJOB pemeHus1 3afad (U3UUECKOro
COZIEpKaHMsI, IPUMEHEHHUIO PA3IMYHBIX METO/I0B O3HAHMS;

BJIaJIeTh BHUAAMH JACSITEIHLHOCTH IO TOJYyYCHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpeTaluu, NpeoOdpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHUCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBS3M W aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ pemeHus, HaXOAWTh apryMeHThl s
JI0Ka3aTesIbCTBa CBOMX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KpUTEPUHU
peleHus;

aHAJIM3MPOBATh IIOJIyYEHHbIE B XOJI€ PpEUICHMs 3aJayd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/aud B 00pa30BaTEIbHOMN
JESITeIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (UBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCHTh 3HaHUSA TO (QHU3MKE B MPAKTHUECKYIO 001acTh
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLIECHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOIIME aJIbTEPHATUBHBIC PELICHMUS.

Pabora ¢ undopmanmeii:

BJIaJI€Th HaBbIKAMU TOJIy4eHUS MHGPOpPMAIMU (PU3UYECKOTO COIAEpHKAHUS
U3 HWCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENbHO OCYILECTBJIATH TOUCK,
aHaliu3, CHUCTEMATH3alMI0 M HHTEPHpPETAli0 MH(QOpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh CpeacTBa HWH(GOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3alMOHHBIX 33/a4 C COOJIIOICHHEM TPEOOBAHUIM >SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THTUEHBI, PECypcocOEpexeHHs, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMaLIMOHHON O€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOIO COAEPKAHUS B pa3IMYHBIX (hopmaTax ¢
y4€éTOM Ha3zHaueHHUs HHPOpMalMu U LEJIEeBOM ayIuTOpuHu, BbIOMpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YyAIU3ALUU.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiCTBUA:



OCYIIECTBJIATh OOIIEHWE Ha Yypokax (U3UKK U BO BHEYPOUHOMU
NEATENBHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK) TOYKY 3PEHUS C MCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHIHOW  H
WHJMBUTyaTbHON paOoThI;

BbIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KAXKJIOr0 YJI€HA KOJJIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JNEeUCTBUH, paciipeieisaTh POJIM C YIETOM MHEHUH Yy9aCTHUKOB, 00OCYXIaTh
pe3yabTaThl COBMECTHOM paboThI,

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO y4aCTHHMKA KOMAaHJbI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Npeajaratb HOBBIE IPOEKThI, OLICHUBATh HJEH C MO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIAATh IMO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyallUsiX,  HOpPOSBIATH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPcAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuszanus:

CaMOCTOATENFHO  OCYIECTBISITh IMO3HABATENBHYIO JCSITEIBHOCTh B
obmact UMK U aCTPOHOMHUH, BBISIBISATH MPOOJIEMBI, CTaBUTh U
dhopMyIIMpoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOATEJIbHO COCTABJIATDH IUIAH PEHICHUs] pACUETHBIX U KaueCTBEHHBIX
3aj71a4, TUIaH BBIMOJIHEHUS MPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEANOUYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM;

paclupaTh  paMKd ~ y4eOHOro IpeaMera Ha  OCHOBE  JIMUHBIX
IIPEATIOYTEHNM;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

cocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUIMH B 00JacTu
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 0Opa30BATENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, IMOIUOHAJIbHbIN HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BIIQJICTh HABBIKAMU [IO3HABaTEJIbHOW pedIeKCuu Kak OCO3HAHMS
COBEPIIAEMbBIX JICMCTBUI W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U
OCHOBAHUIA;

HCIIOIb30BaTh MPUEMBI pedJIEKCUU JJIS OICHKH CHUTYyalldd, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBATh PUCKUM M CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO HUX
CHUKECHUIO;

MPUHUMATh MOTHUBBI M apryMEHTHl APYTUX MpPU aHAIWU3€ PE3YJIbTaTOB
JIESITCILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apryMEHTHl APYTUX MpPU aHAIU3€ PE3yJIbTaTOB
JIESITEILHOCTH;

MIPU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIHOKHU.

B mporiecce mocTuKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
duzuke g ypOBHS cpeAHero oOmero oOpa3oBaHuS y  OOydYaroluxcs

COBEPIIECHCTBYETCS HMOIIMOHATILHBIH WHTEJUIEKT, MIpeANOoIaratoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIOUIETO  CIMOCOOHOCTh  TMOHUMAaTh  CBOE

OMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBCHHOU
HYMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

caMOperyJIupOBaHUsl, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHUE, CIOCOOHOCTHh AJANTUPOBATHCA K
OMOITMOHAIILHBIM WM3MEHEHUSM U TPOSIBISITh THUOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICNN
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICHUCTBOBAThH, MCXOMIS W3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIOCOOHOCTh TMOHWMATH  AMOIMOHAIHHOE
COCTOSTHUE JPYTHX, YYUTHIBATh €ro MpPHU OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONIEPSIKUBAHUIO;

COLIMANILHBIX ~ HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh  BBICTPaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATh HHTEPEC U
paspemiath KOH(QIUKTHI.

[TPEAMETHBIE PE3YJIbTATHI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE pe3ysibTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCST YMEHUI:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOU,
HKOJIOTMYECKOM, COIMATIbHOM U JTHUYECKOM cdepax esTenbHOCTH
YeJI0BEKAa, pOJib U MECTO (PM3UKK B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIIeH, OOBICHUTEILHON W
MPOTHOCTUYECKOW ~ (QYHKIUN  (U3HYECKOM TEOpHUHM — MEXaHHUKH,
MOJICKYJISIPHOM (PU3MKU U TEPMOJUHAMHUKH, POJIb (DU3NUYECKOW TEOPUHU B
(dhopMUpOBAHUY TIPEICTABIICHUI 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS MPUMEHUMOCTH Mojeiel (GU3MYECKHX Tel U
MpOIIeCCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, a0COIOTHO
TBEPHOE TEIO, MaTepualibHasi TOYKa, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, a0CONIIOTHO yhpyras aedopmaius, abCOIIOTHO
yIpyroe 1 abCOMIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIETH Ta3a, KUIKOCTU
U TBEPAOro (KpUCTAUIMYECKOr0) Tella, WeaIbHbIM ra3, TOUCUHBIA 3apsi,
OJTHOPOJTHOE 3JIEKTPUUYECKOE TOJIE;

pa3nuyath yCIOBUs (TpaHUIBI, O0JACTH) TPUMEHUMOCTH (DU3NUECKHUX
3aKOHOB, MOHKMMATh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIB30BAHUS YaCTHBIX 3aKOHOB,;

aHAIU3UPOBATh M OOBSCHATH MEXAaHUYECKHE TMPOIECCHl M  SBICHUA,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKU PAaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpa3oBaHus ['amuiess s CKOPOCTH M TMEPEeMEIICHHUS,
3akoHbl HplOTOHA, NOPUHUMI  OTHOCUTENIBHOCTHM ['anmunes, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca U MEXaHUYECKOU
DHEPIuH, CBSI3b Pa0OThI CUJIBI C U3MEHEHHEM MEXaHMYECKOW SHEpPruu,
YCJIOBUSL paBHOBECHUs] TBEPAOrO Tejla), NOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSI
MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB: MpeodpazoBaHuil ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUsS HMITyJIbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe TmoNOkeHUsT MKT # 3aKkOHBI MOJEKYJISpHOW (U3UKH U
TEPMOJIMHAMHUKU  (CBSI3b  JIaBJICHUS HJCATLHOTO Tas3a CcoO CpeaHeu
KUHETUYECKOW JHEPruer TEIUIOBOrO ABMKCHUS WM KOHIICHTpPALHWEH €ro
MOJIEKYJ, CBA3b TEMIIEpaTypbl BELIECTBA CO CPEAHEH KHHETHYECKOMN
SHEPryueu TEMIOBOTO JBUXEHHS €r0 YAaCTHI, CBSI3b JAABIICHUS HUIICATHBHOTO
raza C KOHIIEHTpPAIIMEd MOJIEKYJI M €ro TeMIeparypoil, YypaBHEHUE
Menneneesa—Kmaneiipona, mnepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH



COXPAHEHHS PHEPruu B TEIUIOBBIX MPOIIECCax), MPHU 3TOM HUCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAIU3UPOBATh U  OOBACHATH DJICKTPUYECKUE SIBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOXKEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIHAIbHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHI CYNEPHO3ULHUHA 3JIEKTPHUUECKUX
MoJIeH, PU 3TOM YKa3blBas yCJIOBUSA NMpUMEHHMOCTH 3akoHa Kyrona, a
TaKK€ MPAKTUYECKH BAXHBIE COOTHOLIEHHUsS: 3aKOHbI OMa Juisi y4dacTka
UenyM U JUIA 3aMKHYTOM DJIEKTPUUYECKOW Ienu, 3akoH Jlxoyms—JIenua,
npaswita Kupxroda, 3akonsr apajest Aiist d1€KTPOIN3a);

OINHUCHIBaTh (DU3MUYECKHUE MPOLECChl U SBJICHUS, HCIONb3YysSd BEITUYHMHBI:
MepEMELEHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JIAa U CUCTEMBI TEJL, CUJIA,
MOMEHT CWIbI, [JaBJ€HUE, [OTEHUUAIbHAs JHEPrusi, KUHETHYECKas
DHEPrus, MEXaHWU4ecKash HHeprus, paboTa CHIIbI, LEHTPOCTPEMUTEIbHOE
YCKOPEHHE, CHJIA TSKECTH, CHJIa YIOPYTOCTH, CHJIA TPEHHS, MOILIHOCTD,
SHEpPrusl B3aUMOACHCTBUA Tena ¢ 3emuiéil BOJHM3KM €€ TMOBEPXHOCTH,
SHEprus ynpyrod jgedopManud TMPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abconroTHasi TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACATbHOTO OJHOATOMHOIO rasza, pa0oTa HJealbHOro rasa,
OTHOCHUTEJIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIOBOTO
JBUTATEIISA; SJIEKTPUUECKOE I10JI€, HAPSKEHHOCTD 3JIEKTPUYECKOrO OIS,
HaIpsHKEHHOCTh MOJISE TOYEYHOTO 3apsia WM 3apsSHKEHHOro Iapa B
BaKyyM€ U B JIUAPJIEKTPUKE, MOTEHLUHAN 3JIEKTPOCTATHUYECKOro IOJIA,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMXKYIIAsS  Ccuia, CHJIa  TOKa,
HampspDKEHUE, MOIIHOCTh TOKA, DJIEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIIECHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlJIeIbHBIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUYECKOr0 MOJIs
KOH/JIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTM  NPOTEKaHHWs  (PU3UUYECKUX  SBIICHUI:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JBWIKCHHE YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBecHUE, OPOYHOBCKOE IBIKeHUE, nuddy3us, nucrnapeHue,
KHIIEHUE ¥ KOHJEHCAlWs, IJIaBICHHE U KPUCTAILTU3AllHs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJl, SKBUIOTCHIMAIILHOCTh ITOBEPXHOCTH
3apsKEHHOT O TPOBOJHUKA;

IPOBOJIUTH UCCJIEIOBAaHUE 3aBUCUMOCTH OJJHOW (PU3UYECKON BEJIMUYUHBI OT
Ipyrod C  HCHOJB30BaHUEM  NPSIMBIX  HM3MEPEHHH, TNpH  3TOM
KOHCTPYUMpPOBaTh YCTAHOBKY, (DUKCHUPOBATH pPE3YIbTAaThl MOJYYEHHOU
3aBUCHUMOCTA (PU3WYECKUX BEJIWYMH B BUAE TpaduKoOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN N3MEPEHUM, JIeJaTh BBIBOJIBI MO pe3yJibTaTaM
UCCIIE0BAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPeHUs (UBMYECKUX BEJIMYMH, TMPU STOM
BBIOMpPATh ONTUMAJILHBIA METOJ] U3MEPEHHs, OIEHUBAaTh aOCOIIOTHBIE U
OTHOCUTEJIbHBIC MOTPEITHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
MIPOBOJIUTH OMBITHI 11O MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJU3UPOBATh
MOJIYUCHHbIE PE3YJbTAaThl U JENaTh BBIBOJ O CTAaTyce MPEaJIOKEHHOU
TUIIOTE3bI;

coOJIr01aTh MpaBuja OE30MaCHOTO TPyjAa IMPHU MPOBEACHUU UCCIIEIOBAHUM
B paMKax y4eOHOro OKCIEPUMEHTa, TMpaKTUKymMa U  y4eOHO-
UCCIIEIOBAaTENbCKOM W IMPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 0O0PYI0BAHMUS;

pemate pacuy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOMU
¢bu3nueckoll MOJENbI0: Ha OCHOBAaHMHU aHallM3a YCJIOBHUSI OOOCHOBBIBATH
BEIOOp (U3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHWIM  3aaadw,
OPUMEHATh  (DOPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
bu3NYecKuX TEOpUd MpU MCIHOJH30BAHUM MATEMAaTHUYECKUX METOJI0B
pellIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAHUYU MMEIOIINXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATH METONBI PEIICHUS C
Y4€TOM MOJIYYEHHBIX PE3YyJbTaTOB;

peliath KadyeCTBEHHBbIC 3a/laud, TPeOyrolIue NPUMEHEHHUS 3HAHWN U3
pa3HbIX Pa3zesioB Kypca (pU3UKH, a TaKKe WHTErPALMKA 3HAHUKN U3 JPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOIO IIMKJAa: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY pacCyKJIE€HUI ¢ OMOPOI HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3nYecKue SIBICHUS;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHWUS 11 OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB pabOThl U3MEPHUTEIIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MTPOILIECCOB;

MPUBOJIUTH TPUMEPHI BKJAAa POCCHUCKUX U 3apYOCIKHBIX YUEHBIX-
(GU3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MHpPA, B Pa3BUTUE TEXHUKHU U TEXHOJOTHIA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKMMM IpolLeccaMu, C
MO3ULUK FKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHH O paliOHAIIbHOM
MIPUPOJONOJIB30BAHNH, & TAK)KE Pa3yMHOM HCIIOJb30BAHUM JTOCTHKEHUMN
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEYECKOIO
o0I111eCTBA;



IPUMEHATh pa3lUyHble COCOOBl paboThl ¢ MH(pOpManuend (PpU3NIECKOro
COACpXaHUsl C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPH 3TOM HCIOJB30BATh COBPEMEHHBIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH W TpPEAbsSBICHUS Y4YeOHOH u
HayYHO-TIOMYJISIpHON MH(GOPMAIMHU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBAaTh  MOJY4aeMylo  MH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHHKA UH(POPMALIHH;

MIPOSIBIISITh OpraHU3alOHHbIE 17} IT03HABATEIIbHBIC YMEHHUS
CaMOCTOATEJILHOTO ~ IPUOOpPETEHUs HOBBIX 3HAHUM B  Ipolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PadOTY TPYIIIbI, PAIIMOHAIBHO PACHpPENesITh NeATeIbHOCTh
B HECTaHJAPTHBIX CUTYyallHsAX, aJCKBATHO OLICHWBATh BKJIAJ KaXXIOIO U3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

IPOSIBIISITH MOTHBAIIUIO K Oyayiiel mpodecCuoHanbHON eATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUYECKOTO IPOPHIIS.

K xonmy oOyuenuss BIIl Knacce TipeAMETHBIC pe3yibTaThl Ha YIIIyOJIEHHOM
YPOBHE JOKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y OO0 yUAIOITUXCS YMEHU:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMATILHOM M 3TUYECKON cdepax AEsITeIbHOCTH YelIOBEKa, POJIb U MECTO
(U3UKM B COBPEMEHHOM HaydyHOW KapTUHE MHUpA, POJb aCTPOHOMHUHU B
MMPAKTUYECKON  JIEATEIBbHOCTH YEJOBEKAa W  JAJBHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHHU, 3HAUYCHHE OMHUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIHPHOM U TPOTHOCTUYECKOW (PYHKIMN (U3HUECKOW TEOpUH —
ANEKTPOAMHAMUKH, CIEHMATLHON TEOPHUH OTHOCUTEIBHOCTH, KBaHTOBOW
busuky, poiab (HU3MUYecKo Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
¢busnyeckoil KapTUHE MUpPA, MECTO (PU3HUECKON KapTUHBI MUpPa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O TIPUPOJIC;
pa3nuyarth YCJIOBHS TNPUMEHHMOCTH Mojeleld (U3HYECKUX Tel W
MPOLIECCOB  (SIBJIIGHUI): OJHOPOAHOE DIIEKTPUUECKOE U  OJHOPOIHOE
MarHuTHOE TOJIsl, TAPMOHUYECKUE KOJieOaHusl, MAaTEMaTUYECKUN MasITHUK,
WJCATbHBINA TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNnbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyarh yCIOBUsA (TpaHUIbI, O0JACTH) TPUMEHUMOCTH (UIUUECKUX
3aKOHOB, MOHHWMATh BCEOOIIUN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOIB30BAHUS YaCTHBIX 3aKOHOB,;



aHAJIU3UPOBATH U OOBSCHATH 3JCKTPOMArHUTHBIE MPOLECCHl U SIBJICHUA,
UCIIONb3YSl OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI DJIEKTPOJWHAMUKH U
CHEMANbHOW  TEOPUHM  OTHOCHUTEJILHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsjaa, cwina Awmmnepa, cuna JlopeHua, 3akoH
AJIEKTPOMArHUTHOW  WHAYKOMM, TnpaBwio  Jlenma, cBa3p  J/C
CAMOMHJIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNM CO CKOPOCTHIO
M3MEHEHHMS  CHJIBl  TOKa,  I[IOCTYJIaTbl  CIEHUaJIbHOM  TEOpuu
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAJIM3UPOBATH M OOBSICHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHHUsS] ~ KBaHTOBOM  (u3uku  (ypaBHEHUE  DUHIITEHHA I
dororddexra, mepBbIi U BTOpoM mocTynatel bopa, mnpuHIUI
COOTHOIIEHMsI HeompeAenéHHocTel ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MAacCOBOT'O YMCEN M SHEPrHM B SIACPHBIX PEAKLMIX, 3aKOH
PaAOaKTUBHOTO pacnajia);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIMYHMHBL:
HaNpsLDKEHHOCTD AJEKTPUYECKOro MOJIs, TOTEHIUAN JIEKTPOCTATHYECKOTO
NoJIs, PA3HOCTh MOTEHIMAJOB, JJEKTPOABIKYIIAs CHJA, WHIYKIUS
MarHuTHOTO TIOJII, MarHUTHBIA TOTOK, cWia AMIEpa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAA CUJa CaMOMHAYKIUHU, 3HEPrusi MArHUTHOTO TOJsS
MIPOBOJIHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, IIOJHAs JHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MaccOBO€ YMCJIO U 3apsAl SApa, SHEPTUs CBSI3U S1pa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUS  (PU3MYECKUX  SIBJICHUIA:
ANEKTPOMAarHuTHasi MHAYKIHUS, CAMOMHAYKIIMS, pE30HAaHC, UHTEep(pepeHus
BOJIH, Ju(pakiusi, JIUCHEpCUsi, TIOJHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanexkTpuueckuii 3¢dext (borodddext), ampda- u Oera-pacrajbl
anep, ramMmMma-usiaydeHue saep, (PU3MYecKue MPUHIMIBI CHEKTPATBHOTO
aHanu3a u paboTHI Jla3epa;

OINpEAeNATh HANpPaBJICHHE WHAYKIMM MAarHUTHOTO MOJs MPOBOJHUKA C
TOKOM, CHJIbI AmIiepa u cuiibl JIopeHia;

CTPOUTH N300paKEeHHE, CO3/1aBAEMOE TIIOCKUM 3€pKaJioM, TOHKOW JINH30MH,
Y PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

NPUMEHATH OCHOBOIIOJAraKIINe ACTPOHOMHYECKUE MOHSITHS, TEOPUU U
3aKOHBl JJIi aHajiu3a W OOBICHEHUS (U3NYECKUX IIPOLIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3NHBIX CHCTEMAX, B MEXIAJIAKTUYECKOU
cpeze; NBUKEHUsI HeOECHBIX Tell, 3BOIIOINH 3BE3] U BeenenHoii;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3MYECKHUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUH, MpU HTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUpOBAaTh pe3yibTaThl TOJYUYCHHOW 3aBUCHMOCTHU



¢u3nyeckux BEJIMYUH B BUAEC TpapuKoB C Y4ETOM aOCOIHOTHBIX
NOTPEIIHOCTE  MU3MEpPEHWM, JenaTh  BBIBOABI [0 pe3yJibTaraM
UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3NYECKUX BEJIUYHUH, MPUH 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEITOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCe NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METOBI ITOJIYYEHHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOrofaTh MpaBmiia 0€30MacHOTO TpyAa MPY MPOBEICHUH UCCIICTOBAHUIN
B paMmMKax yd4ye0HOro OJKCIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIEN0BATENBCKOM M IPOEKTHOM JEATEIBHOCTH C MCIOJIB30BAaHHUEM
U3MEPUTEIBHBIX YCTPOICTB U JJAOOPATOPHOr0 000PYAOBaHUS;

pemiatb pacuy€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
¢usnyeckoil MOJAENBIO: HAa OCHOBAaHUHM AaHAlM3a YCIOBUS BHIOMpAThH
¢usnyeckue MOAENH, OTBEYarllue TPeOOBaHUSAM 3a7aud, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX TEOpUI
P  HKCIIOJIb30BAaHUM MaTeMaTUYECKUX METONOB pEUIeHUs 3a1ad,
MPOBOAUTH PACUETHl HA OCHOBAHWM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBAThH
pE3yJIBbTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM MOJYYEHHBIX
pE3yJIbTATOB;

peliath KauyeCTBEHHbIE 3a/layd, TpeOyroliue NPUMEHEHHUsS] 3HaHUW U3
pa3HBIX pa3/esioB Kypca (PU3MKH, a TaKKe MHTETpallii 3HaHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPON HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHMUS,

UCIOJb30BaTh TEOPETUYECKHE 3HAHMUS JUIsl OOBSICHEHHS OCHOBHBIX
MPUHLIAIIOB Pa0OThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKHX YCTPOMCTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKd, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATH U OLIEHUBATH MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATENIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU IPOLECCaMH, C
MO3ULUN IKOJOTMYECKON 0€30MacHOCTH, MPEACTABICHHN O paliOHAIbHOM
MPUPOIONOJIB30BAHUH, A TaKKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTUKEHUN



HAyKM W TEXHOJIOTMHA Uil JaJIbHEHIIEro pa3BUTUS YEJIOBEUECKOIO
oO111ecTBa;

NPUMEHSATh Pa3iMYHbIE CIOCOOBI paboThl ¢ MHPOpManUend (PpU3NIECKOro
COZCpXaHUsl C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TIOMCKa, MepepadOTKH W TpEeAbsABICHUS Y4YeOHOH u
HAy4YHO-OMYJISIPHON MH(OpPMAaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETAlluU
uH(popMalK, MOJIYYEHHOW U3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHATM3UPOBAaTh  MOJy4aeMylo  HMH(OpPMAlLMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJiM3a UCTOYHHKA MH(POPMAIIHH;

MPOSIBIISATH OpraHu3alHOHHBIE U MI03HABATEJIbHbBIE YMEHUS
CaMOCTOATEJIbHOTO ~ IPUOOpPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM pa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpelessaTh ASSITENbHOCTh
B HECTaHJAPTHBIX CHUTYalUsX, aJI€KBATHO OLIEHUBATh BKJIAJ KaXKJIOTO U3
Y4aCTHUKOB T'PYIIIIBI B pEIICHUE pPacCMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIIATh MOTUBALMIO K Oynylieil mpopeCCHOHAIbHON AESITENbHOCTHU 110
CHELMATBHOCTAM (PU3UKO-TEXHUYECKOT O IPOPHIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NMporpaMMmel Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1.HAYUYHBIA METO/J IIO3HAHUSI TPUPO/IbI
1.1 HayuHb1ii MeTO TO3HAHUS IPUPOIBI 6 bubmmorexa LIOK
‘ v A prpoa https://m.edsoo.ru/f1 6b68d7
Wroro no pazneny 6
Paznen 2.MEXAHUKA
2.1 Kunemartuka 10 1 buomorexa [OK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 budmiorexa [OK
https://m.edsoo.ru/f16b68d7
N but6moreka [JOK
23 Cratitka ThEprOro Tena : ! https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpAaHEHHSI B MEXaHUKE 10 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 35
Paznen 3.MOJIEKYJ/ISAPHAA ®PU3UKA U TEPMOJAUNHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUH 15 1 budmorexa [IOK
https://m.edsoo.ru/f16b68d7
bub6morexa IIOK
3.2 TepMmonnnamuka. TerioBsie MalIuHbI 20 1 hitps://m.edsoo.rw/f16b68d7
3.3 ArperaTtHbie cocTOsIHUS BenlecTBa. Da3oBbie 14 1 bubmmorexa [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

TEPEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Paznen 4.9JIEKTPOJIUHAMUKA
bu6morexa IIOK
. 24
4.1 DUICKTpHHCCKOE 10Ie https://m.edsoo.ru/f16b68d7
bub6muorexa IJOK
. II 7! 7 24
4.2 OCTOSIHHBIN 3JIEKTPUYECKHAMN TOK hitps://m.edsoo.rw/f16b68d7
bubmoreka [IOK
4.3 ToKH B pasTHHHbIX cpenax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 54
Paznen 5.OU3NYECKUUN IPAKTUKYM
bu6morexa IIOK
1 () 7! 16 16
> MSHHACCIIH HIpaKTHIYM https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bubmorexa [IOK
Pe3zepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM uuppoBbIie
Ne n/mm P Konrpoasbnsbie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.9JIEKTPOIUHAMHUKA
1.1 MaruuTtHoOe€ 1osne 14 bubmorexa OK
https://m.edsoo.ru/39859f1
bub6mmoreka [JOK
1.2 6) 13 1
FICKTPOMATITHTHAT HEAYKHIA https://m.edsoo.ru/39859f1
Uroro no pazneny 27
Paznen 2.KOJIEBAHUSA U BOJIHbBI
2.1 Mexanndeckue KoaeOanms 10 buomorexa [TOK
https://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 1
DJeKTpOMarHUTHBIE KOJIeOaHMs 5 httos://m.cdsoo.r/39859%f1
)3 MexaHHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859ef1
2.4 Ontuxa 25 1 Bubmorexa [OK
https://m.edsoo.ru/39859ef1
Wroro no pazneny 60

Paznen 3.0CHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1

OcuoBel CTO

5

bubmmoreka [IOK
https://m.eds00.ru/39859%¢f1

Hroro no pazneny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Paznen 4. KBAHTOBASA ®PU3UKA

. bubmmoreka [IOK
4.1 KoprmyckyinsipHO-BOJHOBOM Jyanu3m 15
https://m.edsoo.ru/39859f1
4.2 ®duszrka atoma 5 buomiorexa LIOK
https://m.edsoo.ru/39859ef1
43 ®u3nKa aTOMHOTO si7ipa v 3JI€MEHTaPHbBIX 5 bubmmoreka [JOK
' YaCTHI] https://m.edsoo.ru/39859f1
Hroro no pasaeny 25

Pazpen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DeMEHTHI ACTPOHOMHH M aCTPO(U3HKHU 12 bubmorexa [IOK
https://m.edsoo.ru/39859ef1
Uroro no pazneny 12
Paznen 6.PM3NYECKUAN MPAKTUKYM
bub6mmoreka [JOK
1 O i 1 1
6 HSHHACCICHI TIPAKTHION 6 6 https://m.edsoo.ru/39859f1
Uroro no pazneny 16
Paznen 7.0BOBIIAIOLIEE IIOBTOPEHHUE
Cucrematuzanus u 0000111eHNE
71 IIPEIMETHOI'O COAEPIKAHUS U OIIBITA 15 bubmmoreka LIOK
' JesI TeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edsoo.ru/39859f1
u3ydeHuu kypca ¢usuku 10 — 11 xnaccon
Hroro no pazneny 15
PezepBHOE Bpems 10 budmorexa [IOK
https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo uacoB

Bcer | KoHTpoubH
0 ble padoThl

IMpakTHyeck
ue padoThbl

Jlara
H3Y4YeHH
A

JIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBareJbHbIE pecypChl

duzuka —
dbyHIaMeHTaJIbHAsI HayKa
0 IpUpoze

bu6moreka [{OK https://m.edsoo.ru/1beef346

Hayunsiit MeTon
IMO3HAHMS U METOOBI
HCCJIEIOBAaHUSA
(bU3HYECKHUX SBJICHUM

bu6moreka L{OK https://m.edsoo.ru/3a7fde29

DKCIEPUMEHT U TEOPHS B
mpoliecce Mo3HaHus
npupozasl. Habmonenue n
IKCIIEPUMEHT B (PH3HKE

bu6mmoreka [{OK https:/m.edsoo.ru/34¢49931

CriocoObI n3MepeHust
(bu3MUeCcKNX BEJIMYUH

bu6moreka [{OK https://m.edsoo.ru/ca2def03

AOcooTHas U
OTHOCHTEIbHAS
MOrPEIIHOCTH U3MEPCHHIA
(GU3NYECKUX BETMYNH

bu6moreka [{OK https:/m.edsoo.ru/7f18fda3

MopnenupoBaHue B
¢uszuke. Posib 1 MecTo
¢usuku B HOpMUPOBAHUHU
COBPEMEHHOW Hay4HOU
KapTUHBI MHpa, B

bubmoreka I{OK https:/m.edsoo.ru/eabbded 1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

MPaKTHYECKON
NEATEILHOCTH JIIOIEN

Mexannueckoe
newxenne. Cucrema
OTCYeTa.
OTHOCHUTENHHOCTH
MEXaHUYECKOT O
newkeHus. [psamas u
oOpaTHas 3a1a4u
MEXaHUKH

bu6moreka [{OK https://m.edsoo.ru/e9a52f02

Panuyc-BekTop
MaTepUuaibHOW TOUYKH,
€ro MPOEeKIUHU Ha OCU
koopauHart. Tpaekropusi.
[lepememnienue.
CxkopocTts. VX npoekiuu
Ha OCH KOOpJIMHAT

bu6mmoreka [{OK https://m.edsoo.ru/30a108a5

PaBromepHOe
MIPSAMOJIMHEUHOE
nBmxenue. I'paduueckoe
OIMCaHUE PABHOMEPHOT' O
IIPSAMOJIMHEUHOI O
JBHKEHUS

bu6moreka [{OK https:/m.edsoo.ru/89ba7190

10

CrioxxeHue rnepemMeneHnn
u ckopoctel. Pemenue
3aj1a4

bu6mmoreka [{OK https://m.edsoo.ru/761d18aa

11

HepasnomepHoe
JIBIDKEHHE. MrHOBeHHAas
CKOpPOCTb. Y CKOpEHHE.

bubmoteka I{OK https:/m.edsoo.ru/a99549a7



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

IIpssmonmHelHOe
JABHXKXCHUEC C IIOCTOAHHBIM
YCKOpPEHUEM

12

I'padmueckoe onmcanue
MPSIMOJIMHEUHOT O
JBUKEHUSI C TTIOCTOSTHHBIM
YCKOpEHUEM

bu6moreka [{OK https://m.edsoo.ru/b7560bbf

13

CBoOOHOE TIaJICHHE.
Yckopenue cBOOOIHOTO
nmaacHus. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMECHH U
ux rpaduku

bu6mmoreka [{OK https:/m.edsoo.ru/f738109¢

14

JIBHKEeHUE Tena,
OpOIIEHHOI0 MO YIJIOM
K TOPU30HTY

bubmmoteka I1OK https:/m.edsoo.ru/7 1cbb4f5

15

Kpuonuneiinoe
JIBIOKeHHE. JIBHKEHHE 110
OKPY>KHOCTH. YTJIOBasi U
JIMHEWHAs CKOPOCTb.
Ilepnon u gacrora.
LlenTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHHE

bu6mmoreka [{OK https:/m.edsoo.ru/33196fbe

16

KonTponbHas pabora o
teMme "Kunemartuka"

bu6moreka I{OK https:/m.edsoo.ru/1242f32¢

17

IlepBsIii 3akoH HproTOHA .
I/IHepHI/IaJ'II)HI)Ie CHUCTEMBI
orcuéra. [IpuHnmun
OTHOCHUTCIIBHOCTHU

bu6moreka [{OK https://m.edsoo.ru/5a9e4a64



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

I'amunes.
HeunepunansHbie
CHUCTEMBI OTCUETA

18

Cuia.
PaBHopeiicTByIOIIAS
cuina. Bropoi 3akoH
HsroTona. Macca

bu6mmoreka [{OK https://m.edsoo.ru/141d3837

19

BzaumopeiicTBue TEII.
Tperuit 3akoH HproToHa

bu6moreka [{OK https://m.edsoo.ru/57dba505

20

[IpuHuMn cynepno3uuuu
cuil. Pemenue 3a1au Ha
MIPUMEHEHUE 3aKOHOB
HrroTona

bu6moreka L{OK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMUPHOr0O
TATOTEHUS.
OKBUBAJIEHTHOCTb
TPaBUTALMOHHON 1
WHEPTHON MacCChl

bu6moreka [{OK https:/m.edsoo.ru/9aba2b0a

22

Cuna TSKecTH 1
YCKOpEHHE CBOOOTHOTO
aJicHus

bu6moreka L{OK https:/m.edsoo.ru/22757f26

23

JIBmxeHne HeOECHBIX Tel
Y UX HUCKYCCTBEHHBIX
cnyTHUKOB. IlepBas
KOCMHYECKasi CKOPOCTb.
3akonbl Kerepa

bu6moreka [{OK https://m.edsoo.ru/1 1abfa0a

24

Cuna ynpyroctu. 3aKoH
I'yka. Bec tena

bubmoteka I{OK https:/m.edsoo.ru/0ae2cd84



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

25

Cwuita Tpenus. [Ipupona n
BU/IbI CUJI TPEHHUSI.
JIBMKEeHHE B )KHUIKOCTH U
rase ¢ y4éTOM CHUJIbI
COIPOTUBJIEHUS CPEIIbI

bu6moreka [JOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2¢cb2
9676

26

JlaBneHue.
I'mapocratnueckoe
nasienue. Cuiaa
Apxumena

bu6moreka [{OK https:/m.edsoo.ru/a28aa7ad

27

AOCOIIOTHO TBEPLIOE
teno. [locrynarensHoe u
BpallaTeIbHOE IBUKEHUE
TBEPJIOro Tea

bubmuotexa [IOK bubmmorexa [JOK
https://m.edsoo.ru/2b95d57¢

28

MOMEHT CHJIBI
OTHOCHUTEIBHO OCH
BpatieHus. [1neuo cuibl

bubmoteka I{OK https:/m.edsoo.ru/653d3459

29

CrnoxeHue Cuil,
IIPUJIOKECHHBIX K
TBepAOMY Teny. LleHTp
TSDKECTH Tena. Y CIOBUS
paBHOBECHUS TBEPAOrO
Tena. Buasl paBHOBecus

bu6moreka [{OK https://m.edsoo.ru/9aa79a7d

30

Pemenune 3agau

bu6moreka I{OK https://m.edsoo.ru/dc1caacO

31

Kontposnpnas pabora no
teMe "JluHamuka.
Cratuka tBepaoro tena'

bu6mmoreka [{OK https://m.edsoo.ru/9f5a574¢

32

HMiynbc MaTepraiIbHOM
TOUYKH, CUCTEMBI
MaTepHAJIbHBIX TOYEK.

bubmuoteka I1OK https:/m.edsoo.ru/4bb8294b



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

LlenTp Macc cucTeMbl
MaTepUATbHBIX TOUEK.
TeopeMa o IBUKEHUH
LEHTpa Macc

33

NMmynbc cuibel 1
M3MEHEHUE UMITYJIbCca
Tena. 3aKOH COXpaHEHUs
umnyibca. PeaktuBHoe
JBUKEHHE

bu6moreka [{OK https://m.edsoo.ru/13f0a221

34

MoMmeHT umiyJibca
MaTepUaIbHONU TOUKH.
IIpencraBnenue o
COXpaHEHUU MOMEHTa
VMITYJIbCA B
LEHTPAJIBHBIX MMOJIAX

bu6moreka [{OK https://m.edsoo.ru/d6532eb9

35

Pemenune 3amau

bubmoteka IOK https:/m.edsoo.ru/f7706d63

36

PabGoTa cuibl Ha MajaoM U
Ha KOHCYHOM
NepeMeIIeHUH.
I'padpuueckoe
IpeacTaBiIeHUE pPabOThI
cuiIbl. MOIHOCTE CHIIBI

bu6moreka [{OK https://m.edsoo.ru/913974c¢7

37

Kunernueckas sneprusi.
Teopema 00 u3MeHeHUU
KUHETHUYECKON SHEpruun
MaTepUaIbHON TOUKU

bubmoteka IOK https:/m.edsoo.ru/9a5e2e74

38

[ToreunnanpHabIe U
HENOTEHIIUAIbHBIE CUIIBL.

IToreHumanbHas SHEPrusl.

bu6moreka [{OK https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

Bropas kocmuueckas
CKOpPOCTh

39

Tperbst KocMU4ecKas
cKopocTh. CBsi3b paboThI
HEeMOTEHIHAJIbHBIX CUII C
M3MEHEHUEM
MEXaHUYECKOU SHEPrUuu
CHCTEMBI TeJl. 3aKOH
COXPaHEHUs
MEXaHUYECKON SHEPrUU

bu6moreka [{OK https://m.edsoo.ru/f57b4e01

40

VYnpyrue u Heynpyrue
CTOJIKHOBEHHMS.

VYpaBHenue bepryim
IS M eaTbHOM
JKUIKOCTH

bu6mmoreka [{OK https://m.edsoo.ru/f30f43b6

41

KonTtponsHas pabora mo
TeMme "3aKOHbI
COXpaHEHHs B MexaHuKe"

bu6moreka [{OK https:/m.edsoo.ru/474e7c4a

42

Pa3Butue npencraBiieHuN
0 MPUPOJIE TEIIOTHI.
OCHOBHBIE ITOJIOKEHUS
MKT. Iuddysus.
bpoyHOBCKOE NBHKEHUE

bu6mmoreka [{OK https:/m.edsoo.ru/b0ad445f

43

CtpoeHue ra3000pa3HbIX,
JKUJIKUX U TBEPABIX TEJI.
XapakTep ABUKEHUS U
B3aWMOJIEN CTBUA YaCTHUILL
BeEIleCTBa

bubmuoteka I1OK https:/m.edsoo.ru/c44d02e2

44

Macca u pa3mepsl

bu6moreka [{OK https://m.edsoo.ru/c5b72ab7



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

MOJIEKYJI (aTOMOB).
KommnuecTBO BeniecTsa.
[TocrositnHas ABoraapo

45

Temneparypa. Ternmosoe
paBHoBecue. [llkana
Lenbcus

bu6moreka [{OK https:/m.edsoo.ru/0070d493

46

Peirenune 3agau

bu6moreka [{OK https://m.edsoo.ru/153 1aba5

47

Wneanpueblii ras. 'a3oBbie

3aKOHBbI

bu6moreka [{OK https://m.edsoo.ru/1deb2367

48

VYpaBuenue MeHeneeBa-

Kunaneiipona. Pemenue
3a/1a4y

bu6moreka [{OK https://m.edsoo.ru/8d12¢328

49

AbcomoTHas
Temieparypa. 3aKoH
JanbToHa

bubmmoTteka I1OK https:/m.edsoo.ru/14e02d1f

50

N3omnponecco B
ujieaJIbHOM ra3e ¢
IIOCTOSAHHBIM
KOJIMYECTBOM BCEUICCTBA

bu6moreka [{OK https:/m.edsoo.ru/68878d51

51

I'padmueckoe
npe/iCTaBICHUE
U30IPOIECCOB:
U30TepMa, H30X0Pa,
n3obapa

bu6moreka I{OK https:/m.edsoo.ru/1344327b

52

OCHOBHOE ypaBHEHUE
MKT

bu6moreka [{OK https://m.edsoo.ru/c8094721

53

Peiienne 3agau

bubmoteka I{OK https:/m.edsoo.ru/10265a05

54

CBs3b a0COJIIOTHON

https://m.edsoo.ru/c38af875



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

TEMIIEPATYypPbl
TePMOJMHAMUYECKON
CUCTEMBI CO CpeaHEN
KUHETHUYECKOUN 3HEeprueit
MOCTYNATEIbHOIO
TEIJIOBOIO JBMXKCHUS €€
YaCTHII

55

O0001IEeHuE U
cUcTEMAaTU3aLMs 3HAHUN
o tTeMe "OcHoBrl MKT"

bu6moreka [{OK https:/m.edsoo.ru/09d12fd8

56

Konrtposnbenas pabora no
teme "OcHoBbel MKT"

bu6moreka [{OK https://m.edsoo.ru/13adad59

57

TepMoanHamMuyeckas
cucreMa. 3aganue
BHEIIHUX YCIIOBUH JIJIs
T/I cucremsl. BHemnaue u
BHYTPEHHHE MapaMeTphI.
[Tapametpsr T/ cuctembl
KaK CpeJHUE 3HAYCHUS
BEJIMYMH, OIMHCHIBAIOIIUX
e Ha
MHUKPOCKOITUYECKOM
YpPOBHE

bu6moreka [{OK https://m.edsoo.ru/5f8d38a3

58

Hynesoe Hauano
TCPMOANHAMHKH.
CamMonpou3BOJIbHAS
penakcanusa T/ cucrembl
K TEIJIOBOMY
PaBHOBECHIO

bu6moreka [{OK https:/m.edsoo.ru/8ec5120



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

59

Mopens naeanpbHOro rasza
B TEpPMOJMHAMUKE.
VYcnoBust npUMEHUMOCTH
3TOM MO eI

bubmoteka I{OK https:/m.eds00.ru/29355001

60

VYpaBuenne MeHeneeBa-
Knaneiipona n
BbIpaKeHU e JJIs
BHYTpPEHHEH SHEepruu

bu6moreka [{OK https:/m.edsoo.ru/bal 178d0

61

Bripaxenue nis
BHYTPEHHEW 3HEPrun
OIHOATOMHOI'O
HICATBLHOTO Ta3a.
KBasucratuueckue u
HECTAaTUYE€CKUE MPOLECCHI

bu6moreka [{OK https://m.edsoo.ru/ac5cacl5

62

DnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brraucnenue paboThl 1o
rpaduky mporecca Ha
pV-auarpamme

bu6moreka [{OK https://m.edsoo.ru/741d5738

63

Tennonepenaya kak
Croco0 U3MEeHEeHus
BHyTpeHHeM sHepruu T /]
cucTeMbl 0e3
COBEpIIEHUs pabOThI

bu6moreka [{OK https://m.edsoo.ru/3d734561

64

Konsexkmus,
TETJIONPOBOHOCT,
W3JIy4eHue

bubmoteka I{OK https:/m.edsoo.ru/157b54cd

65

KomnuectBO TEIMIOTHL.
TenmoéMkocTh TEIAa.

bu6moreka [{OK https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

VY nenbHas 1 MOJISIpHAs
TEMJIOEMKOCTH BEIIECTBA.
YaenpHas TenioTa
CropaHus TOJIMBA

66

Pacuér xonnuecTBa
TCITJIOTHI l'IpI/I
TenJonepeaave

bu6moreka [{OK https://m.edsoo.ru/l1db5ad4e

67

ITousitre 00 agnadbaTHOM
npouecce. I1epBrblii 3akoH
TEPMOJIMHAMHUKHU

bu6mmoreka [{OK https:/m.edsoo.ru/d8098824

68

KonunuectBo TennoTsl u
paboTa KaK Mepsl
W3MEHEHUS BHYTPEHH e
suepruu T/I cucteMsl

bubmmoteka IOK https:/m.edsoo.ru/b047alcd

69

Bropoii 3akoH
TEPMOAUHAMUKH IS
paBHOBECHBIX U
HCPABHOBCCHBIX
IIPOLIECCOB.
Heobpatumocts
HPUPOAHBIX IIPOLECCOB

bu6moreka [{OK https:/m.edsoo.ru/c6f4f464

70

[IpuHUANEI TEliCTBUA
TerioBbiX MammH. KIT]

bubmmoteka I{OK https:/m.edsoo.ru/2e945513

71

MaxkcuMmalibHOE 3HaUEeHHE
KITA. Hukn Kapuo

bu6moreka [{OK https://m.edsoo.ru/fe3857b9

72

Pemienue 3agau

bubmuoteka [1OK https:/m.edsoo.ru/b3efal8b

73

DKOJIOrMYECKUE aCITEKTHI
HUCIOJIB30BAHUS

bu6moreka [{OK https:/m.edsoo.ru/9867aaa7



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

TEIJIOBBIX JIBUTATEIIEH.
TennoBoe 3arps3HeHNE
OKpY’KaIOILEH CpeJIbl

74

Peitenne 3agau

bu6moreka [{OK https:/m.edsoo.ru/c8¢70432

75

O06o0menne u
CHCTEMaTH3aIns 3HAaHUH
10 TEME
"TepMoauHAMUKA.
TenmaoBble MaIUHL"

bu6moreka [{OK https://m.edsoo.ru/28d62b3f

76

KonTpomnbHas pabora mmo
teme "TepMoauHamMuka.
TenmoBble MaIMHBI"

bu6moreka L{OK https://m.edsoo.ru/1b6e26¢5

77

[Tapoobpa3zoBanue u
KOHJICH CaITH .
Hcnapenue u KuneHue.
VY nenwpHas TemioTa
napooOpa3oBaHUs

bu6moreka [{OK https:/m.edsoo.ru/6f8¢6777

78

Hacreiniennsle u
HEHACBHIIICHHBIC TTapBhl.
KauecTBeHnHas
3aBUCHUMOCTbD IIOTHOCTH
W TaBJICHUS
HACBIIIEHHOI0 Mapa oT
TEMIIEPATYpPhI, UX
HE3aBUCHUMOCTh OT
00bEMa HACBIIIEHHOT' O
napa. 3aBUCUMOCTb
TeMIepaTypbl KUTICHUS
OT JIaBJICHHUSA B JKUJIKOCTH

bu6moreka L{OK https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

79

Bnaxxnocts Bo3yxa.
AbcomoTHas 1
OTHOCHUTEIbHAS
BJIAKHOCTh

bubmoteka I{OK https:/m.edsoo.ru/30ebbb79

80

Peitenune 3agau

bu6moreka [{OK https://m.edsoo.ru/18e95ff3

81

TBépnoe Temno.
Kpucrammueckue u
aMmop(dHbI€ Tena.
AHU30TpONHUSI CBOMCTB
KpPHUCTAJIIIOB

bu6moreka [{OK https:/m.edsoo.ru/20a88a03

82

IInaBnenue u
KpUCTAJIIU3aIHs.

Y enpHas TemioTa
miaBieHus. CyOiuManms

bubmuoteka [1OK https:/m.edsoo.ru/6ee91e9f

83

Hedbopmariu TBEpIOTO
tena. PacTsokenue u
cxartue. Casur. Mogayie
IOwnra. [Ipenen ynpyrux
nedopmarnuit

bu6moreka [{OK https://m.edsoo.ru/dalaabl0

84

TemnnoBoe pacupeHue
JKHAJKOCTEN U TBEPABIX
TeJ. AHTapMOHU3M
TEIJIOBLIX KOJIEOaHUH
YaCTHII BEIIeCTBA

bu6moreka [{OK https://m.edsoo.ru/7baSedf2

85

[TpeoOpazoBanue
SHEpruu B (hpa30BbIX
nepexonax

bu6mmoreka [{OK https:/m.edsoo.ru/97a0672f

86

YpaBHEHUE TEILIOBOTIO
OanaHca

bubmoteka I1OK https:/m.edsoo.ru/ab1521fb



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb

87

Pertenune 3agau

bu6moreka [{OK https:/m.edsoo.ru/8ab7f40d

88

IToBepxHOCTHOE
HaTsDKEHUE.
KanwnspHsle sABIEHHUS.
[aBnenue non
VCKPUBJICHH O1
MTOBEPXHOCTBIO
xuakoctu. dopmyna
Jlammaca

bu6moreka [{OK https:/m.edsoo.ru/b42f1f97

89

O60061eHuE U
CHUCTEMaTH3allMsl 3HAHUU
1o TeMe "ArperaTHele
COCTOSIHMSI BEIIECTBA.
®dazoBbIe nepexoas”

bu6moreka [{OK https:/m.edsoo.ru/0b52575¢

90

KonTtponshas padora mo
Teme "ArperaTHsie
COCTOSIHMSI BEILIECTBA.
da3zoBeie nepexopl"”

bu6moreka [{OK https:/m.edsoo.ru/7dc2a739

91

OnexTpusanus Tea u eé
IPOSIBJICHMUSL.
DNEeKTPUIECKUN 3aps/l.
JIBa BUa 2IEKTPUY ECKUX
3apanoB. [IpoBogHuky,
JURJIEKTPUKHU U
HOJTYTIPOBOAHUKHU

bu6moreka [{OK https://m.edsoo.ru/1aff445f

92

DneMeHTapHbI!
BJIEKTPUYECKUM 3apsI.
3aKOH COXpaHEeHUs
AJIEKTPUY ECKOT 0 3apsiia

bubmoteka I1OK https:/m.edsoo.ru/f49afd24



https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24

93

B3aumoneiictBue
3apsaaoB. ToueuHbie
3apsnbl. 3akoH Kyiona

bubmuoteka I1OK https:/m.edsoo.ru/445b7746

94

Pertenune 3agau

bu6moreka [JOK
https://m.edsoo.ru/6b87 ecSahttps://m.edsoo.ru/08fc
19bc

95

DNEeKTPUUYECKOE IOJIE.
Ero neiictBue Ha
AIEKTPUYECKHUE 3apsiibl

bu6moreka [{OK https:/m.edsoo.ru/05c6bfal

96

HanpsxénHocTb
UIEKTPUY ECKOr O MOJIA.
[TpoOuslit 3apsia. JIunuu
HANPSKEHHOCTH
IEKTPUY ECKOT O MOJIS.
OnHOpOIHOE

IEKTPUY ECKOE TI0JIE

bu6moreka L{OK https://m.edsoo.ru/3dac6957

97

IToTenManLHOCTD
ANEKTPOCTATUYECKOT O
mmonst. Pa3HocTh
IMOTCHIINAJIOB B
HaNpsKEHH e

bu6moreka [{OK https:/m.edsoo.ru/80021447

98

[ToreHnmanbHas YHEPTUs
3apsaa B
AIEKTPOCTATUYECKOM
none. [lorenmman
AJIEKTPOCTATUYECKOTO
OJIA

bu6mmoreka [{OK https:/m.edsoo.ru/af5fa389

99

CBs13b HANPSKEHHOCTH
MOJISL ¥ Pa3HOCTH

bubmmoteka I1OK https:/m.edsoo.ru/df7a6838



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

MNOTCHIIMAJIOB IJIA
QJICKTPOCTATUYICCKOI'O
IOJIA

100

[TpuHIMD Cynepno3unuu
ANEKTPUYECKUX MOJIeH

bu6moreka [{OK https:/m.edsoo.ru/Ocfeda6be

101

Peirenune 3agau

bu6moreka [{OK https:/m.edsoo.ru/5a582263

102

[Tone ToueyHoro 3apsanaa.
[Tone paBHOMEPHO
3apsKEHHOM cdephl

bu6moreka [{OK https:/m.edsoo.ru/b297b5¢3

103

IToste paBHOMEPHO
3apsHKEHHOr0 110 00BEMY
mapa. [losne paBHomMepHO
3apsKEHHOU
OECKOHEYHOM MJIOCKOCTH

bu6moreka [{OK https://m.edsoo.ru/f7a665ee

104

IIpoBoaHUKM B
AIEKTPOCTATUYECKOM
nose. Y cioBue
paBHOBECHS 3apsI0B

bubmoteka I{OK https:/m.edsoo.ru/32405eab

105

JdnekTpuku u
MOJIyIIPOBOJAHUKH B
AIEKTPOCTATUYECKOM
nojue

bu6moreka [{OK https:/m.edsoo.ru/060ebab5

106

Kounnencarop.
DIEKTPOEMKOCTD
KOHJICHCATOpa.
DNEeKTPOEMKOCTh
MJIOCKOT'0 KOHJIeHCcaTopa

bubmoteka I{OK https:/m.edsoo.ru/845b473

107

[TapannensHOE

bu6moreka [{OK https:/m.edsoo.ru/d11e8ce7



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7

COCINMHCHHUEC
KOHACHCATOPOB

108

ITocnenoBaTennLHOE
COEIUHEHNE
KOHJICHCAaTOPOB

bu6moreka [{OK https:/m.edsoo.ru/1¢992920

109

OHeprus 3apsuKEHHOT0
KOHJIEHcaTopa

bu6moreka [{OK https:/m.edsoo.ru/73a34f18

110

Pemenne 3agau

bu6moreka [JOK
https://m.edsoo.ru/5fb2acb5Shttps://m.edsoo.ru/2743
4040

111

JIBU>KEHUE 3apSAAKECHHON
YacTULIbl B OJHOPOJHOM
AJIEKTPUY ECKOM I10JIe

bu6moreka [{OK https:/m.edsoo.ru/834 1d6ac

112

Peiienne 3agau

113

O06o0menne u
cHCTEeMaTH3alns 3HAHUH
1o Teme "DIeKTPUIECKOe
mmoje"

bubmoteka I{OK https:/m.edsoo.ru/5752603f

114

Konrtponehas pabota no
TeMe "DJeKTpuYecKoe
nosie"

bu6moreka [{OK https:/m.edsoo.ru/cefe90e9

115

Cnna toka. IlocTosHHEBIH
TOK. YCI0OBUS
CyIIIECTBOBAHUS
IIOCTOSAHHOI' O
AIEKTPUYECKOr 0 TOKA

bu6moreka [{OK https:/m.edsoo.ru/233311b5

116

Hcroynuku Toka.
Hanpsoxenune n 9J1C

bu6moreka [{OK https://m.edsoo.ru/0839al15



https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115

117

3akoH Oma 115 ydacTka
1eru. DJIEKTPUIECcKoe
COIIPOTUBIICHUE

bubmmoteka I{OK https:/m.edsoo.ru/f14f251e

118

3aBUCHUMOCTH
COTIPOTHBJICHUS
OJTHOPOIHOTO
MIPOBOJTHUKA OT €ro
JUTMHBI U IO 1
MOTIEPEYHOT0 CEUCHHS

bu6mmoreka [{OK https://m.edsoo.ru/95fcdf51

119

YaensHOE
COIIPOTHBJICHUE
BemiecTBa. Pemenne
3a1a4

bu6moreka [{OK https://m.edsoo.ru/437f8300

120

ITocnenoBaTenbHOE,
napajiesibHOE,
CMEIIaHHOE COCIUHCHUE
MIPOBOJHUKOB

bubmuoteka I1OK https:/m.edsoo.ru/2367e07

121

Pacuér pa3BeTBIEHHBIX
IEKTPUYECKUX L EIEH.
[TpaBuna Kupxroga

bu6moreka [{OK https:/m.edsoo.ru/1794cf37

122

Pemenne 3agau

bu6mmoreka [{OK https:/m.edsoo.ru/388 1b469

123

Pa6ora 3nexTpuueckoro
TOKa. 3akoH [[xoyns —
Jlenna

bu6moreka [{OK https://m.edsoo.ru/a3605¢5¢

124

Peienune 3agau

bubmmoteka [1OK https:/m.edsoo.ru/676 1bfOf

125

MomnHocTh
AJIEKTPUYECKOT O TOKA.
TenmoBast MOITHOCTB,

bu6moreka [{OK https:/m.edsoo.ru/99750a6f



https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f

BbIACIsIEMAs Ha

pesucrope

126 Pemenue 3amaq bu6moreka [{OK https://m.edsoo.ru/eb72fc24
O/1C u BHyTpEeHHEE

127 COIPOTHUBJIEHUE bubmotexa [1OK https:/m.edsoo.ru/72d453af
HMCTOYHHUKA TOKa
3axoH OMa 1 TOIHOU

128 (3aMKHYTO ) bubmoteka [{OK https:/m.edsoo.ru/22140fb
AJIEKTPUY €CKOM 11ETTH

129 Pemenue 3amaq bu6mmoreka [{OK https://m.edsoo.ru/3580b679

130 IT\z[)z;uHOCTb meTotmIa bu6moreka L{OK https:/m.edsoo.ru/a0ae51d8

131 Kopotkoe 3ambikanue bubmmoteka LIOK https:/m.edsoo.ru/546£5632

132 Korzericarop b et bubmoteka I{OK https:/m.edsoo.ru/35368f3e
MIOCTOSIHHOT'O TOKa

133 Pemenne 3amaq bu6moreka [{OK https:/m.edsoo.ru/4410cef0
Pemenue 3amau no teme

134 "ITocTossHHBIHA bu6moreka [{OK https://m.edsoo.ru/a7340a29
AJEKTPUY €CKUI TOK"
Pemenue 3ama4 mo teme

135 "[locTostHHBII bu6moreka [{OK https:/m.edsoo.ru/744261b8
ANEKTPUUYECKUHN TOK"
Pemenue 3ama4 no reme

136 "I[TocTossHHBIM bubmoteka I{OK https:/m.edsoo.ru/eb5d4687
AIEKTPUYECKUHN TOK"
O06o0mieHue u

137 cUCcTeMaTH3aIvs 3HAaHWI bu6moreka [{OK https:/m.edsoo.ru/bfd7a050

o teme "IloCTOAHHBIH



https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050

ANEKTPUUYECKUHN TOK"

138

KonTpomnbHas pabora o
teMe "[locTosHHBIN
ANEKTPUUYECKUHN TOK"

bu6moreka [{OK https:/m.edsoo.ru/1885ddf1

139

DneKkTpudecKas
MIPOBOJMMOCTb
Pa3IHYHBIX BEIIECTB.
DNEeKTpUUYECKUH TOK B
MeTajuiax.
CBepxXnpoBOJIUMOCTh

bu6moreka [{OK https://m.edsoo.ru/da794295

140

DNEeKTpUYECKUi TOK B
pacTBOpax M pacrjiaBax
ANEKTPOIUTOB. 3aKOHBI
®@apanes 1
AJIEKTPOIH3a

bubmoteka I{OK https:/m.edsoo.ru/4b423491

141

DJIEKTPUYECKUM TOK B
razax. [lmazma

bu6moreka [{OK https://m.edsoo.ru/92d9276

142

DJIEKTPUYECKUM TOK B
Bakyyme. BakyymHbIe
prOOPHI

bu6mmoreka [{OK https://m.edsoo.ru/2E+160

143

DNEeKTpUUYECKUH TOK B
HOJYyITPOBOAHUKAX

bu6mmoreka [{OK https://m.edsoo.ru/ab61¢660

144

[TonynpoBOHIKOBBIE
prOOPHI

bu6moreka I{OK https:/m.edsoo.ru/83622200

145

Pu3nyecKkuil MpakKTUKYM
1o teMe "MU3mepenue
CHJIBI TOKAa Y HAIIPSKEHUS
B LIENIN TOCTOSIHHOTO

bu6mmoreka [{OK https:/m.edsoo.ru/5643ea56



https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

TOKa MPH MOMOIIU
QHAJIOTOBBIX U ITU(POBBIX
MU3MEPHUTEIBHBIX
npubopoB" wim
"3HaKOMCTBO C

1 dpoBoit 1abopaTopuet
1o ¢uzuke. [Ipumepsl
U3MepeHus (pru3nuecKux
BEJIMYUH MPU TOMOIIU
KOMIIBIOTEPHBIX
JIaTYUKOB"

146

OH3NYECKUN TPAKTUKYM
no teme "M3yuenue
HEPaBHOMEPHOI'O
JBUKEHUS C LEIbIO
OIpEEIEHUS
MIHOBEHHOW CKOpPOCTH"

bubmoteka I{OK https:/m.edsoo.ru/f6292f5f

147

Pu3HYeCKUil IPAaKTUKYM
no teme "M3mepenne
YCKOPEHHS MPH
IPSIMOJINHEHHOM
PaBHOYCKOPEHHOM
JBIDKEHUHU 110 HAKIIOHHOMN
IJIOCKOCTU " WIn
"HccnenoBanue
3aBUCHUMOCTH ITyTH OT
BPEMEHU TPH
PaBHOYCKOPEHHOM
JBUKEHUN"

bu6mmoreka [{OK https:/m.edsoo.ru/6960b6ef



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

148

Pu3nyeckuii MpakKTUKYM
o teme "M3mepenue
YCKOpPEHUS CBOOOIHOT O
najgeHus" uim "MU3yuenune
JBUKECHHUSI TEJa,
OpOIIEHHOTO
TOpPU30HTAIBHO"

bubmmoteka IOK https:/m.edsoo.ru/d1ea2402

149

OH3NYECKAN TPAKTUKYM
no reme "M3yuenue
JBU)KEHUS TeJia 1o
OKPYXHOCTH C
MIOCTOSIHHOM 110 MOJYJIIO
CKOpOCTBhIO" WJIH
"UccnenoBanue
3aBHCHMOCTHU II€pHO/Ia
oOpareHus KOHHYECKOro
MasiTHUKA OT €ro
napameTpoB"

bubmoteka I{OK https:/m.edsoo.ru/bef53514

150

PU3NYeCKUl IPAaKTUKYM
no teme "M3mepenue
PaBHOACHCTBYIOLIEH
CHJIBI IIPH IBM)KEHUU
Opycka 1o HaKJIOHHOU
IJIOCKOCTU " WIn
"IIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU
JBIDKEHUS OpycCKa 1o
HAKJIOHHOM IIJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT

bu6moreka [{OK https:/m.edsoo.ru/0b34db84



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

ero Maccol"

151

DU3UYECKUN TPAKTUKYM
o teme "MccnemoBanue
3aBUCUMOCTH CUJI
VIIPYTOCTH,
BO3HUKAIOIINX B
MPY)KUHE U PE3UHOBOM
oOpa3s1ie, OT UX
nedopmau’ uim
"N3ydenune ABUKEHUS
CHCTEMBI T€JI, CBA3aHHBIX
HUTBIO, TIEPEKUHYTOM
yepes JErkui 0J10K"

bu6moreka [{OK https:/m.edsoo.ru/b55b81al

152

Pu3nyecKuil MPaKTUKYM
o reme "M3mepenue
ko3 (hUIEHTA TPEeHUS
10 BEJIMYUHE YTII0BOTO
ko3 durmenta
3aBucumoctu Frp(N)"
w "UccnenoBanue
JBUXKEHUSI OpycKa 110
HAKJIOHHOU INTIOCKOCTH C
HepeMEHHBIM

KO3 (pPULIEHTOM TpeHus"
nm "H3yuyenune
JBUKEHMSI IPy3a Ha Bally
¢ TpeHueM"

bu6moreka [{OK https://m.edsoo.ru/b83b1607

153

PU3nYeCKUil IPaKTUKYM
o teme "Mccnemopanue

bubmoteka I{OK https:/m.edsoo.ru/4a04£4£7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

YCJIIOBUI PaBHOBECHUS
TBEPAOTO Tea,
HMEIOLLEr0 0Ch
BpallleHus" Win
"KoHctpynpoBanue
KPOHILTEHHOB U pacuér
CHJI yIIpyrocTu" uim
"U3yueHune
YCTOMYMBOCTU TBEPAOTO
Tesa, UMEIOIIEr0
IJI0IAAb ONopsI"

154

OH3NYECKUN TPAKTUKYM
o teme "M3mepenue
MMITyJIbCa Tefa Mo
TOPMO3HOMY IIyTH" UK
"N3MepeHne CUIIBI TATH,
CKOPOCTH MOJIEIH
AIEKTPOMOOWIIS U
MOIIIHOCTH CHUJIBI TSTH"
nmm "CpaBHeHHE
M3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI"
nnn "HccaenoBanue
COXpaHEHUs UMITyJIbca
IIpU yIPYrOM
B3auMOIeHcTBUA" WIN
"U3mepenue

KMHETUY E€CKON SHEPTruu
TeJa Mo TOPMO3HOMY
nyta"

bu6moreka [{OK https:/m.edsoo.ru/856fb28e



https://m.edsoo.ru/856fb28e

155

Pu3nyeckuii MpakKTUKYM
o teme "M3yuenue
N30TEPMUYECKOTO
nporiecca
(pekoMeH10BaHO
UCIOJIb30BaHUE

11 poBoit
naboparopun)" uau
"N3y4yeHne n30XOpHOro
nporecca’ uim
"N3ydeHnne n306apHOro
npouecca’ uiam
"IIpoBepka ypaBHEHMS
COCTOSIHHS"

bu6moreka [{OK https:/m.edsoo.ru/e0fe7e07

156

Pu3nyecKuil MPaKTUKYM
o teMe "M3mepenue
YAEIbHOMN
TEJIOEMKOCTH" MJIH
"Uccnenosanme
mpolecca OCThIBaHUS
BeniecTna Ui
"NccnenoBanue
aauabaTtHoro npomecca"
numu "U3ydyenue
B3aUMOCBSI3H YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aNMOJENCTBUA U
TeMIepaTyphbl KUTICHUS
JKUIKoCcTen"

bu6moreka [{OK https:/m.edsoo.ru/2f2faa61



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

Pu3nyeckuii MpakKTUKYM
o teme "M3yuenue
3aKOHOMEPHOCTEN
MCIapeHus KUJIKocTen"
unmu "M3mepenue
YAEIbHOMN TEMIOTHI
IUIaBJICHUS JAb4a" UiIn
"N3yueHue cBOICTB
HACBIIIEHHBIX TapoB"
nn "U3mepenue
a0COIIOTHOM BJIaYKHOCTU
BO3/yXa U OLICHKA MacChl
MapoB B MOMEIIEHUN".
N3mepenue

ko3 (ppunmenTa
MOBEPXHOCTHOT O
HATSOKEHUS

bu6mmoreka [{OK https:/m.edsoo.ru/6bla23b5

158

PuU3NYECKUN PAKTUKYM
o teme "HaOmronenue
MIPEBPAILICHUS SHEPT U
3apsKEHHOTO
KOHJIEHCATOpa B SHEPTUIO
W3JIy4eHus cBeroanoaa”
umu "M3ydyenue
MPOTEKAHUs TOKA B 1IEIH,
cojiepxaIen
KOHJIeHcaTop" Wi
"Pacnpenenenue
Pa3HOCTH TIOTCHITNAJIOB
(HampspKeHus1) pu

bu6moreka L{OK https:/m.edsoo.ru/ec424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

[0CJIeI0BaTEIbHOM
COCIMHEHHUH
KOHJIEHCaTOpOB"

159

Pu3nyecKkuii MpakKTUKYyM
o teme "MccnemoBanue
CMEIIAHHOIO COEIMH EHUS
pe3ucTopoB" uim
"U3MmepeHue yneapHoro
COMPOTUBJIEHUS
MIPOBOJAHUKOB" WJIN
"UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
OT HaANPSKEHUS IS
JIaMITbl HAaKaJIMBaHU"

bu6moreka [{OK https://m.edsoo.ru/2b179d98

160

Pu3nyeCcKuil MPaKTUKYM
no reme "Habmonenue
ANeKTponu3a’ uim
"U3mepenue 3apaaa
OJITHOBAJIEHTHOI'O HOHA"
w "UccnenoBanue
3aBUCUMOCTH
COIIPOTUBJICHUSI
TEPMOPE3UCTOPA OT
TeMIepaTypbl" UIU
"CHsiITHE BOJIBT-
aMIIEpHOU
XapaKTEepUCTHKHU quoja”

bu6mmoreka [{OK https://m.edsoo.ru/64b6e901

161

Pe3epBHbI ypOK.
O60061eHue 1

bubmoteka I{OK https:/m.edsoo.ru/ed017d93



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

cUcTeMaTu3alusa 3HaHUI
o teMe "Kugematuka"

162

Pe3epBHBIN ypoOK.
O60061eHue 1
cUCTeMaTH3alus 3HaHU I
no teme "Jlunamuka"

bu6moreka [{OK https:/m.edsoo.ru/3149956b

163

Pe3epBHBIN ypOK.
O06o6menue u
CHCTEeMaTH3aIns 3HAaHUH
o teMe "CraTHka
TBEpIOro rena"

bu6moreka [{OK https://m.edsoo.ru/0f9752ac

164

PesepBHBI ypOK.
O060011EHIE U
cucTeMaTu3anusa 3HaHUuu
1o TeMe ""3aKOHBI
COXpaHEHHs B MexaHuKe"

bubmoteka I{OK https:/m.edsoo.ru/6¢0df9¢cc

165

Pe3epBHBIN ypOK.
O06o0menne u
CHCTEMAaTH3aIns 3HAHUH
1o TeMe "OCHOBBI
MOJIEKYJIIPHOKHUHETUYECK
oii Teopun"

bu6moreka [{OK https:/m.edsoo.ru/de 148976

166

Pe3epBHBIN ypOK.
O000611IeHE U
cucTeMaTu3anusa 3HaHuu
10 TEME
"TepMoarHaMHKA.
TenmaoBble MaIUHEI"

bubmoreka I{OK https:/m.edsoo.ru/Obcc77¢1

167

Pe3epBHBIN ypOK.

bu6moreka [{OK https:/m.edsoo.ru/59ca5c91



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

O0o00menue u
cucTeMaTu3anusa 3HaHuu
1o TeMe "ArperaTHbie
COCTOSIHUS BEILECTBA.
dazoBbIe Mepexonl"

168

PesepBHEBIN ypOK.
O6o0mieHue u
cUCTeMaTH3allMsl 3HaHUU
1o TemMe "DIEKTPUIECKOe
nosie"

bu6moreka [{OK https://m.edsoo.ru/f2381c0c

169

Pe3epBHBIN ypOK.
O0606menue u
CHCTEeMaTH3allHs 3HaHUH
o Teme "I1oCTOSHHEIN
ANEKTPUYECKUHN TOK"

bu6moreka [{OK https://m.edsoo.ru/3cae6dal

170

Pe3epBHBII ypoOK.
O60061eHue 1
CHUCTEMaTH3aIlHsl 3HAHUH
no reme "Toku B
pa3MyHbIX cpenax"

bu6moreka [{OK https:/m.edsoo.ru/cc7681d4

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

170

16



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KUIACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

Bcer | KoHTpo/bHBI
0 e padoThI

IpakTuueckn
e padoThbI

Jara
H3Y4YeHU
s

uieKTPOHHbIe LM pPoBbIE 00pa3oBaTeIbHbIE
pecypcsbl

BzanmopeiicTBue
MMOCTOSIHHBIX MAarHUTOB
Y IIPOBOJHUKOB C
TOKOM. MarauTtHoe
moie. I'ummoresa
Amnepa

bubmmoreka [{OK https://m.edsoo.ru/487a8593

BekTop marHuTHOM
uHAYKUUK. [IpuHiun
CyNnepno3uLnu
MarHATHBIX ITOJIEH.
JInHMM MarHUTHOM
WHIYKITUN

bubmuoreka LIOK https://m.edsoo.ru/4clabccb

MarxauTtHoe 1oje
MIPOBOJTHUKA C TOKOM.
OmnbIT Dpcrena

bu6moreka [{OK https://m.edsoo.ru/d35d5262

Cuna Amrnepa, eé
HaIpaBlICHUE U
MOy JTb

bubmmoreka [{OK https://m.edsoo.ru/26d9¢5ba

Perienne 3agau

bubmuoreka LIOK https://m.edsoo.ru/a37a0c21

[IpumeneHue 3akoHa
Awmrmepa.
DNEeKTPOU3MEPUTETHH
bIe IPUOOPHI

bu6mmoreka [{OK https://m.edsoo.ru/ad7718d7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

Cuna Jlopenua, eé
HarpaBJICHUE U
MOAyJIb. [[BHkeHuE
3apsIKEHHON YaCTUIIbI
B OJTHOPOJTHOM
MarauTHOM II0JIe

bubmoTeka I{OK https:/m.edsoo.ru/c97afaal

Pemenne 3agau

but6mmoreka I{OK https:/m.edsoo.ru/504e98c7

Pa6oTa cumnsl Jlopenua

bu6mmoteka I{OK https://m.edsoo.ru/d518be4b

10

Pemenne 3agau

bu6mmoreka I{OK https:/m.edsoo.ru/93617bd9

11

MaruauTHOE€ 1oJie B
BEIIECTBE.
DeppoMarHeTHKH,
napa- 1 JuaMarHeTuku

bubmuoreka LIOK https://m.edsoo.ru/30ff9608

12

OcCHOBHBIE CBOICTBA
(beppoMarHeTHKOB.
IIpumeHnenue
(beppoMarHeTHKOB

bubmoTeka [{OK https:/m.edsoo.ru/0b58190a

13

Pemenne 3agay nmo
TeMe "MarauTtHoe
mmose"

bu6moteka [{OK https://m.edsoo.ru/5b55¢307

14

Pemenue 3anay 1o
TeMe "MarautHoe
nomne"

bubmmoreka I{OK https:/m.edsoo.ru/41c4ae8a

15

SBnenne
AIEKTPOMArHUTHOM
uHaykuuu. [lotok
BEKTOpa MarHUTHOM
WHIYKITUN

bubmuoreka LIOK https://m.edsoo.ru/b3efaOc1



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1

16

OJ1C nnnykunu

bubmuoreka LIOK https://m.edsoo.ru/48150bd8

17

3akoH
AIEKTPOMArHUTHOM
nHaykuu @apanes

bu6moreka IHOK https://m.edsoo.ru/a6dec188

18

Buxpesoe
NIEKTPUYECKOE TTOJIE.
Toku @yko

bub6mmoreka [{OK https://m.edsoo.ru/15abe140

19

OJIC uHaykuuu B
JBIDKYIIUAXCS
MIPOBOTHUKAX

but6mmoreka I{OK https:/m.edsoo.ru/0235¢cc02

20

Periienne 3agau

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

21

[TpaBuio Jlenua

bub6mmoreka I{OK https:/m.edsoo.ru/bbc22726

22

NHIyKTUBHOCTS.
Karynika
WHIYKTUBHOCTH B
[IEITH OCTOSHHOTO
TOKa

bu6mnoreka IJOK https://m.edsoo.ru/621eae9d

23

SIBnenne
camounaykuuu. 3J1C
CaMOMHYKIIMH

bu6moreka [{OK https://m.edsoo.ru/7ee60ca8

24

OHeprusi MarHUTHOTO
HOJIST KaTYILKU C
TOKOM.
DJIEKTPOMAarHuTHOE
nosue

bubmuoreka LIOK https://m.edsoo.ru/b3c0ad11

25

Peiienue 3agau

bu6mmoreka [IOK https://m.edsoo.ru/88f69d2b

26

0O0001eHue U
cucreMaTtulsanus

bu6moreka IHOK https://m.edsoo.ru/76484025



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

3HAHHUH 110 TEME
"DnekTpoarHaMuKa"

27

KonrtponeHas pabora
10 TeMe
"OnekTponrHaMuka"

bu6mnoreka IIOK https://m.edsoo.ru/8ae09b98

28

KonebarenbHas
cuctema. CBOOOIHEIC
KoJIeOaHH.
I'apmonnueckue
KoJIeOaHUs

bu6mmoreka [{OK https://m.edsoo.ru/7c1db385

29

Kunematnueckoe u
IUHAMHYECKOE
OIMCaHUE
KoJIe0aTEIbHBIX
JIBIDKCHUH

bub6mmoreka [HOK https://m.edsoo.ru/87ce9498

30

OHepreTnyecKoe
onucanue. BriBog
JTHHAMHYECKOr0
OITMCaHUs
TapPMOHUYECKUX
KojeOaHUH U3 UX
SHEPreTUYECKOro U
KAHEMAaTHIECKOTO
OIIMCaHUSI

bu6mmorexa [{OK https://m.edsoo.ru/e3¢99692

31

Amrumatyna u dasa
KOJIeOaHM

bu6mmoreka [{OK https://m.edsoo.ru/7a0c439a

32

Ilepnon n yacrora
konebanwuii. [Tepuon
MaJIBIX CBOOOIHBIX

bu6moreka I{OK https://m.edsoo.ru/e0399319



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

KoJIeOaHU
MaTEMaTHYECKOI0
MasTHUKa. [lepron
CBOOOIHBIX KOJIEOAHMI
MPYKUHHOTO
MasITHUKA

33

3aTyxaroiue
KoJieOaHus.
BrinyxneHHbIE
koJsiebanus. Pesonanc

but6mmoreka I{OK https:/m.edsoo.ru/72e93d09

34

ABTOKOJIEOAHUI

bubmuoreka LIOK https://m.edsoo.ru/6add2644

35

Perenne 3agau

bubmmoreka [JOK
https://m.edsoo.ru/addeec7 1 https://m.edsoo.ru/75612
3¢5

36

Ypok-koHpepeHnus
"MexaHuyeckue
KoJIeOaHUS B
MY3BIKQIbHBIX
MHCTpyMEHTax"

bubmoTeka [{OK https://m.edsoo.ru/8ef587be

37

O00061IeHE U
CHCTEeMaTH3alMs
3HAHHUU I10 TEME
"MexaHndecKHe
koieOanus"

but6imoreka I{OK https:/m.edsoo.ru/eb84182f

38

DNeKTpOMarHuTHbIE
KoJIeOaHus.
KonebarenpHbli
KOHTYP

bub6mmoreka [{OK https://m.edsoo.ru/d4adabde

39

dopmyna TomcoHa.

bub6mnoreka IHOK https://m.edsoo.ru/0939af1



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

CB3b aMIUTATY bl
3apsjia KOHAeHcaTopa
C AMIUIATYJOU CHJIBI
TOKa B KOJe0aTeIIbHOM
KOHTYpE

40

3aKOH COXpaHEHUs
SHEPIHH B UCATEHOM
KoJie0aTEILHOM
KOHTYpE

but6moreka I{OK https:/m.edsoo.ru/d1e2d543

41

3aryxarolue
3JIEKTPOMAarHUTHbIE
KoJe0aHusl.
BbIHyX1€HHBIE
3JIEKTPOMAarHUTHbIE
Kose0aHus

bubmuoreka IIOK https://m.edsoo.ru/5e668619

42

IlepeMeHHBII TOK.
Pesuctop u
KOHJICHCATOp B LIENH
MIEPEMEHHOr 0 TOKA

bu6mmoreka I{OK https:/m.edsoo.ru/84836152

43

Karymka
WHJIYKTUBHOCTH B
L[ENU IIEPEMEHHOTO
TOKa

bu6moreka [{OK https://m.edsoo.ru/cfa307af

44

3axod OMma mig
BJIEKTPUYECKOH 1Ienn
MePEMEHHOr 0 TOKa

bub6mmoreka [IOK https://m.edsoo.ru/8bae38e6

45

MomnHocTh
MEPEMEHHOI O TOKA.
AMIIMTYAHOE U

bu6moreka IIOK https://m.edsoo.ru/lcacbede



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

JIEUCTBYIOLIEE
3HAYCHUEC CUJIBI TOKA U
HaIPsHKEHUSA

46

Pe3onanc B
ANEKTPUYECKOU LIenu

bu6moreka ITOK https://m.edsoo.ru/087506df

47

Peirenune 3agau

bu6mmoreka [{OK https://m.edsoo.ru/al6836a4

48

NaeansHbIT
Tparchopmarop.
[IpousBoxacTBoO,
nepegava u
noTpeOIcHHe
AIEKTPUYECKOU
SHEPruu

bub6mmoreka I{OK https:/m.edsoo.ru/f97418ae

49

DKOJIOTHYECKHE PUCKHU
IIPU IPOU3BOICTBE
AIIEKTPOIHEPTUH.
KynsTypa
UCIOJIb30BaHUS
JIEKTPOIHEPTUU B
MIOBCEAHEBHOM KU3HU

bu6moreka I{OK https://m.edsoo.ru/a6f74d93

50

Pemenne 3agau

but6mmoreka I{OK https:/m.edsoo.ru/ee6677ed

51

Perienne 3agau

bubmuoreka LIOK https://m.edsoo.ru/7cab598

52

O000611EeHE U
CHCTEMAaTH3aIns
3HAHHUU I10 TEME
"DneKTpoMarHuTHbIE
KojeOanus"

bu6mmoreka [{OK https://m.edsoo.ru/401024a9

53

MexaHnyecKue BOJTHEI.

bu6moreka IHOK https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

XapaKTepuCTUKH
MeXaHHYECKUX BOJH

54

CsBolicTBa
MEXaHUYECKUX BOJH

bu6moreka IIOK https://m.edsoo.ru/d9ae1000

55

3ByK. XapaKTepUCTHKU
3ByKa

bu6moreka I{OK https://m.edsoo.ru/138b6f09

56

Wudpa3Byk u
yabTpa3Byk. lllymoBoe
3arpsi3HEeHHe
OKpYy>Karoliei cpespl

bu6mmoreka I{OK https:/m.edsoo.ru/7380038f

57

Periienne 3agau

bubmuoreka LIOK https://m.edsoo.ru/cfd918bf

58

DNeKTpOMarHUTHbIE
BOJIHBL. U31TyueHue

AJIEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [{OK https://m.edsoo.ru/714e5dbl

59

OHeprus
AEKTPOMAarHUTHBIX
BoyH. CBOMCTBA
AJIEKTPOMArHUTHBIX
BOJIH

but6moreka I{OK https:/m.edsoo.ru/d01b818¢

60

[IIkana
AJIEKTPOMArHUTHBIX
BOJH. [Ipumenenue
AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U
OBITY

bub6mmoreka I{OK https:/m.edsoo.ru/49belf9e

61

[TpuHUMTIBI
paguoCBsI3u U

bu6moreka IHOK https://m.edsoo.ru/9f96118



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

TEJICBUACHUSL.
Pagunonoxkanus.
DNEeKTPOMarHuTHOE
3arps3HEHUE
OKpY’KaKOILEH CpeJIbl

62

KontponsHas pabora
o teMme "Kosebanusa u
BOJIHEI"

but6mmoreka I{OK https:/m.edsoo.ru/4£7985a0

63

Cger. 3akoH
IIPSIMOJIMHEUHOT O
pacnpocTpaHeHus
cBeTa

bubmuoreka LIOK https://m.edsoo.ru/f9566406

64

Pewenue 3amay Ha
MIPUMEHEHHUE 3aKOHa
MPSAMOJIMHEUHOT O
pacrpocTpaHeHus
cBeTa

bubmoTeka [{OK https:/m.edsoo.ru/ea32d455

65

OtpaxeHue cBera.
[Tmockoe 3epkado.
Cddepuueckoe 3epkaio

bu6moreka I{OK https://m.edsoo.ru/a005d2bb

66

[Ipenomnenue cBeTa.
AOCONIOTHRIN U
OTHOCHUTEIBHBIN
IOKa3aTenb
npenomiienus. [Tonnoe
BHYTpEHHEE
OTpa’KeHUE.
[IpenenbHbI yroa
MTOJIHOTO BHYTPEHHETO

bu6mmoreka [{OK https://m.edsoo.ru/bc2e55¢cd



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

OTPAXKEHUS

67

Peiienue 3amay Ha
MIPUMEHEHUE 3aKOHOB
OTpAXKEHUSA U
MIPEJTOMIICHHS CBETA

bub6moreka I{OK https://m.edsoo.ru/49d830a9

68

Xon Jydel B Ipu3Me.
Hucnepcus cera.
CnoxHbIi cOCTaB
Oenoro ceera. [{Ber

bu6mmoteka [{OK https://m.edsoo.ru/d8elc3be

69

JIun3zel. okycHoE
paccTosiHUE U
ONTHUYECKAS CUJIA
JIMH3bI

bu6mmoreka I{OK https:/m.edsoo.ru/60441359

70

ITocTpoenue
M300paKeHUN B

JIMH3aX U UX CUCTEMax.

VBennueHue TUH3bI

bub6moreka IHOK https://m.edsoo.ru/bb53b1d5

71

Pemenne 3amayq Ha
MOCTPOCHUE
H300paKECHUH,
MOJTy4aeMbIX C
IMOMOIIBIO JIMH3

butimoreka I{OK https:/m.edsoo.ru/5a868f09

72

I'na3 kak onrudeckas
cucreMa

bubmuoreka LIOK https://m.edsoo.ru/ecd480a2

73

Pewienue 3amau.
[Tpenenst
NPUMEHUMOCTHU
reoMEeTPUY ECKOMN
OIITHKHU

bubmoTeka I{OK https:/m.edsoo.ru/cd174a10



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

CkopocThb CBETa U

74 bubmuoreka IIOK https://m.edsoo.ru/f32aab06
METOJIbI €€ H3MEpPEHUS

75 Hucnepcus cBeta bubmmorexa [{OK https://m.edsoo.ru/lel6ccbe

76 WNHuTtepdepenmnus cBera bubmoTeka [{OK https:/m.edsoo.ru/5fc0c638
KorepeHnTtHblie
HMCTOYHUKH. Y CIIOBHUS

77 HaOJTI0ICHUS but6moreka I{OK https:/m.edsoo.ru/c6416d48
MaKCHMYMOB U
MUHHUMYMOB

78 Pemenue 3amau bubmuoreka LIOK https://m.edsoo.ru/3061de2b

79 Hpuverterie bubmmoreka [1OK https:/m.edsoo.ru/668edbc8
UHTEpPPEPEHITIU

80 Hudpakuus ceeta bubmotexa L{OK https://m.edsoo.ru/12ed04b5
Hudpakuronnas

81 petura. Ycronie bu6moreka ITOK https:/m.edsoo.ru/f998d964
HaOJFOACHHS TJIaBHBIX
MaKCUMYyMOB

82 Pemenue 3amaq but6moreka I{OK https:/m.edsoo.ru/d58c411a
[TonepeynocTs

83 CBETOBBIX BOJIH. bubmmotexa I{OK https://m.edsoo.ru/e9890fe9
[Tonsipuzanus cBera

84 Pemenue 3agau bubmuoreka LIOK https://m.edsoo.ru/c56¢8158

g5 | (BCTOBMICABICHIS B Bu6maorexa LIOK hitps:/m.edsoo.ru/0b36363d
MIpHpOJIC
O6o0mieHue u

ge | cHereMamsauii Bu6miorexa LIOK hitps:/m.edsoo.ru/8al4748b

3HAHUH IO TEME
"Onrtuka"



https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b

87

Kontponpnas pabora
o TeMe «OnTrka»

bubmuoreka IIOK https://m.edsoo.ru/82315dd4

88

I'panunbt
MPUMEHUMOCTH
KJIACCHYeCKOM
MEXaHWUKH. 3aKOHBI
ANEKTPOAMHAMUKYU U
MPUHLIMIT
OTHOCHUTEIBLHOCTH

but6moreka I{OK https:/m.edsoo.ru/c9bd77cb

89

IToctynatsl
CHenuaabHOU TEOPUH
OTHOCHUTEIBHOCTH

bubmuoreka LIOK https://m.edsoo.ru/c56f05¢cb

90

[IpocTtpancTBEeHHO-

BPEMEHHOW MHTEPBAJL.

[TpeobpazoBanus
Jlopenna. Ycnosue
MPUYUHHOCTH.
OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3amenyieHue BpeMeHH
Y COKpAIlEHUE JTUHBI

bu6moreka I{OK https://m.edsoo.ru/d83742bb

91

OHeprus U UMILYJIbC
PENSTUBUCTCKON
YaCTULIbI

bubmuoreka IIOK https://m.edsoo.ru/853a64fc

92

CBs13b Macchl ¢
SHEprueu u
HMMITYJTECOM
PENSATUBUCTCKOM
YaCTUIIbI. DHEPTUst

bu6mmoreka [{OK https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

IIOKOA

93

PaBHOBecHOE TemIoBOE
M3IIy4EHUE

bubmuoreka IIOK https://m.edsoo.ru/f54035a5

94

3akoH cMmelenus Buna

bubmoteka I{OK https:/m.edsoo.ru/1¢5£f752

95

I'ummoresa M. Ilimanka o
kBaHTax. POTOHEI

bu6mmoreka I{OK https:/m.edsoo.ru/a5ffa218

96

OHeprus U UMILYJIbC
doToHa

bu6mmorexa [{OK https://m.edsoo.ru/7tb307ec

97

dotordpdexT. OnbIThI
A.T. Cronerosa.
3akoHbl poTodrddekra

but6mmoreka L{OK https:/m.edsoo.ru/8c68e5b9

98

VYpaBHeHue
OiHImTeHA U151
dotorddexra.
"KpacHas rpanuna"
dotorhdekra

bubmuoreka LIOK https://m.edsoo.ru/01ef4556

99

JlaBneHue cera.
Omnprre 1. H.
JleOGeneBa

bub6mmoreka [{OK https://m.edsoo.ru/64b4f966

100

BosnHoBBIE CBOliCcTBa
YaCTHULL

bu6mmoreka [{OK https://m.edsoo.ru/f59cfcec

101

Bonns! ne bpoiiins.
JlIMHa BOJIHBI 1€
bpoiins u pazmepsl
00JIaCTH JIOKAIU3A U1
JIBUKYIIEUCST YaCTULIBI

bu6mmoreka [{OK https://m.edsoo.ru/5df8bafl

102

KopnyckynspHo-
BOJIHOBOM Ayallu3M

bu6moreka I{OK https://m.edsoo.ru/8ccab62a



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a

103

Hudpaxuus
HIIEKTPOHOB Ha
KpHCTajax

bu6mmoreka [{OK https://m.edsoo.ru/30dbal8c

104

Crnennduka
M3MEpPEHUN B
MHUKPOMHUDE.
CooTHomieHus
HEOIPENECTEHHOCTEN
I'elizenbepra

but6mmoreka [{OK https:/m.edsoo.ru/65783dec

105

Pemenune rpapuueckux
3ajga4

bubmuoreka LIOK https://m.edsoo.ru/e70195bd

106

Pemenune pacuétHbix
3a1au

bu6mmoreka [{OK https://m.edsoo.ru/ee9b3182

107

KonrtponpHas pabora
o Temam: "OCHOBBI
CTO",
"KopnyckynspHo-
BOJIHOBOM Ayanu3m"

bu6moreka I{OK https://m.edsoo.ru/c3de891a

108

OTMBITE IO
HCCJIEIOBAaHUIO
CTPOEHHMS aToMa.
[InanerapHasi MozieJb
atoma Pesepdopna

bu6mmoreka I{OK https:/m.edsoo.ru/312b750a

109

IToctynater bopa

bubmuoreka IIOK https://m.edsoo.ru/404dfa9a

110

Busb! criekTpos.
CnexTp ypoBHei
SHEPruu aTomMa
BOJIOpO/A

bu6mmoreka [{OK https://m.edsoo.ru/cf74bl 1a



https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

111

CriouTa”HHoe 1
BBIHY)K/ICHHOC
U3IIy4YeHHUE CBETa

bu6moreka [{OK https://m.edsoo.ru/f945d85¢

112

Jlazep

bu6moreka I{OK https://m.edsoo.ru/2288a0c4

113

HyxnonHast monens
anpa I'elizenOepra-
Wpanenxo. 3apsina u
MacCOBOE YHCJIIO SAPa.
N3otormsl.
PagnoakTuBHOCTH

bu6mmoteka [{OK https://m.edsoo.ru/34adaSde

114

3akoH
paaoOaKTUBHOT O
pacnana. CBoiicTBa
HMOHU3UPYIOLIETO
u3inydeHus. Bousaue
paiiOaKTUBHOCTH HA
JKUBBIC OPTaHU3MBEI.
Hoszumerpus

bu6mmoreka [{OK https://m.edsoo.ru/aab98bef

115

DHeprus cBsizu
HYKJIOHOB B fJIpe€.
SnepHbie CUIIBL.
JedexT maccsl sapa.
SInepHble peakuu.
SInepHbIe peaKTOpBI.
[Tpo6aembr
yIpaBJIsieMOro
TEPMOSAEPHOTO
CHUHTE3A.
DKOJIOTHYECKHE

bubmuoreka LIOK https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0

aCIIEKThI pa3BUTHS
SIZIEPHOM SHEPTeTUKU

116

MeTtonbl peructpanuu
Y UCCIIEIOBAHMS
JIEMEHTAPHBIX
YaCTHII.
dyHIaMeHTaIbHbIE
B3aMMOZCH CTBHUS.
baproHbl, ME30HBI U
JIEITOHBI.
ITpencrasnenue o
CrangapTHON MOZENH.
KBapk-riatoonnas
MOJI€Nb aIJPOHOB

bu6imoreka I{OK https:/m.edsoo.ru/l1ac08a5b

117

du3nka 3a npeaenamMmmu
CraHiapTHOM MOJIENH.
Témuas matepus u
TEMHAs DHEPIUL.
EnuncrBo ¢pusnueckoit
KapTUHBI MUpa

bubmoTeka I{OK https:/m.edsoo.ru/c026£fd37

118

OTansl Pa3BUTHUA
ACTpOHOMMUHU.
3HayeHue aCTpOHOMHH

bu6mmoreka I{OK https:/m.edsoo.ru/ad73e145

119

IIpumeHnMOCTb
3aKOHOB (PM3UKU JJIs
00BSICHEHUS! IPUPOBI
KOCMUYECKHUX
00BLeKTOB. MeTobl
ACTPOHOMHUYECKHUX

bubmuoreka LIOK https://m.edsoo.ru/39¢44028



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

HUCCIIEIOBAHUN

120

CoBpeMeHHbIE
ONTUYCCKHE
TEJICCKOIIBI,
ParvoTENeCKOIbl,
BHeaTMoc(hepHas
ACTPOHOMHUS

bu6moreka IIOK https://m.edsoo.ru/4877aale

121

Bun 38é3qH0r0 HEbA.
CosBesnus, sipkue
3BE3/1bI, IIJIAHETHL, HX
BUJIMMOE JIBIKCHUE

bubmmoreka I{OK https://m.edsoo.ru/aac588eb

122

ComnHeuHas cucrema.
Comnne. Conneynas
aKTUBHOCTH. MICTOUHHMK
sHepruu CoJHIa U
3BE3]

bu6mmoreka [{OK https://m.edsoo.ru/22748eb4

123

3BE3IBI, X OCHOBHEIC
XapaKTEePUCTUKH.
Jnarpamma
"CrieKTpaJIbHBIN KJlace
— CBETHMOCTE"

bu6moreka [{OK https://m.edsoo.ru/42169944

124

3Be3 5! INIaBHOM
[IOCJIEA0BATEHLHOCTH

but6mmoreka I{OK https:/m.edsoo.ru/b3cb766¢

125

BayTrpenHnee ctpoeHue
3B&311. COBpEMEHHBIE
MIPEJICTABJICHUS O
MIPOU CXOKJICHUHU U
spomonuu ConHIa u
3BE3/. DTaIlbl JKU3HU

bubmuoreka LIOK https://m.edsoo.ru/d09da494



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

3BE3

126

Mineunsiii [Tyte —
Hama ["anakTuka.
Tunel raJakTUK.
Y€pHbie OBIPHI B A1Ipax
rajakTUK

bu6moreka IIOK https://m.edsoo.ru/7cd10a0a

127

Bcenennasi.
Pacmmpenue
Bcenennoii. 3akon
Xab60ma. Teopus
Bonpmoro B3peiBa.
PemukToBoe
W3JIy4EHUE

bub6mmoteka I{OK https://m.edsoo.ru/3dbdf0d2

128

Macurrabuas

CTpyKTypa BceneHHon.

MeTtaramakTuka

bubmoTeka [{OK https:/m.edsoo.ru/ce234633

129

Hepeménnsie
po0JIeMBbI
aCTPOHOMUU

bub6moreka [{OK https://m.edsoo.ru/d37d9ffe

130

dusznueckuit
MIPAKTUKYM T10 TEME
"NccnenoBanue
MAardUTHOTO I10JIS
MMOCTOSIHHBIX
MarHuToB" WIn
"UccnenoBanue
CBOMCTB
dbeppoMarHeTHKoB"
i "UcciaenoBanue

bub6imoreka I{OK https:/m.edsoo.ru/67361aef



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

JENCTBUA
HOCTOSIHHOT'O MarHuTa
Ha paMKy C TOKOM"

131

Pu3znvecKuii
MIPAKTUKYM IO TEME
"N3mepeHne CUiIbl
Awmrnepa" ninm
"N3yuenue
3aBUCUMOCTHU CHUJIBI
AmMriepa oT cuiibl TOKa"
i "OnpeneneHue
MarHUTHOM UHYKUHUH
Ha OCHOBE U3MEPEHUS
cuibl Ammiepa"

but6imoreka I{OK https:/m.edsoo.ru/fcae91e9

132

duznuecknit
MIPaKTUKYM 1O TEME
"UccnemoBanue
SIBJICHUS
JIEKTPOMArHUTHOU
WHIYKIUU" U
"Onpenenenue
WHIYKIIUU BUXPEBOT'O
MarduTHOro moJjs"

https://m.edsoo.ru/c36658da

133

dusznueckuit
MPaAKTUKYM T10 TEME
"UccnenoBanue
SIBJICHUS
CaMOMHAYKIMH" WIIH
"COopka Mozenu

bu6mmoreka [{OK https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

AJIEKTPOMArHUTHOTO
reHepaTtopa"

134

duznuecknit
MPAKTUKYM IO TEME
"N3mepenne nepuoaa
CBOOOJHBIX KOJIEOAHUI
HUTSHOTO U
MPY>KUHHOT O
MasITHUKOB"

bu6mmoreka I{OK https:/m.edsoo.ru/5d159d35

135

dOusznuecknit
MPAKTUKYM IO TEME
"IIpeobpa3zoBanue
SHEPrUU B MPY>KUHHOM
MasTHHKe"

bubmuoreka LIOK https://m.edsoo.ru/a28026bd

136

DOu3nIeCcKUit
MPAKTUKYM IO TEME
"UccnenoBanme
MePEeMEHHOT 0 TOKa
qyepes
MOCJIE0BATEIHHO
COEeTMHEHHBIE
KOH/JIEHCaTop,
KaTyIIKy U pe3uctop"
nnu "HccaenoBanue
pabOThl HCTOYHUKOB
CBETa B LICMH
MepEMEHHOr o ToKa"

but6mmoreka I{OK https:/m.edsoo.ru/89dc2d90

137

dusnyeckuit
MPAKTUKYM IO TEME

bu6moreka IHOK https://m.edsoo.ru/b100661a



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a

"N3yuenue
apamMeTpoB 3BYKOBOM
BOJIHBI"

138

Pu3znvecKuii
MIPAKTUKYM IO TEME
"N3mepenue
rokaszaTens
MpeIoMIIeHHs cTekna"
umu "llonydyenue
M300paKECHHUSI B
CHCTEMeE U3 MJI0CKOT0
3epKajia v JIMH3bI"

bubimoreka I{OK https:/m.edsoo.ru/42569eal

139

Pu3nYeCKUii
MIPAKTUKYM IO TEME
"Uccnenoanue
3aBUCUMOCTH
¢dokycHOro
paccTosIHUS OT
BelIeCTBa (Ha mpuMepe
JKUJIKUX JTUH3)" WH
"U3mepenne
dokycHOro
paccTostHUS
paccenBarIMX JUH3"

bu6moreka [{OK https://m.edsoo.ru/b879fb3f

140

dusznueckuit
MPAKTUKYM T10 TEME
"HabGmaroneuue
nudpakium,
uHTephEepeHIINH U

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



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

noJisipu3anuu ceera'

141

PusnuecKuit
MPAKTHKYM T10 TeMe
"Onpenenenue
UMITYJIbCA U SHEPTUU
PEISATUBUCTCKUX
gactuil (1o
doTorpadusm TpeKoB
3apsKEHHBIX 4acTUIl B
MarHiuTHOM MoJe)"

but6moreka I{OK https:/m.edsoo.ru/63756¢47

142

dOuznuecknit
MPAKTUKYM IO TEME
"N3mepenne
nmocrossHHOM [1manka
Ha OCHOBE
HCCIICIOBAHMS
dotorpdekra" nim
"UccnenoBanue
3aBUCUMOCTH CHLIBI
TOKa 4epe3 CBETOIUO/
OT HanpsKeHus"

bu6moreka [{OK https://m.edsoo.ru/eb9 16£82

143

dusznueckuit
MPaAKTUKYM IO TEME
"UccnenoBanue
CIeKTpa
pa3peKEHHOT O
aTOMapHOT0 BOJIOPOJIa
Y U3MEepeHne
MMOCTOSTHHOM

bu6mmoreka [{OK https://m.edsoo.ru/ec65 1eb8



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8

Pun6epra"

144

dusznueckuit
MIPAKTUKYM T10 TEME
"UccnenoBanme
pannoakTUBHOTO (poHa
C UCHOJIb30BAHUEM
no3umerpa' uim
"N3yuenue
morjoiieHus oera-
YaCcTHUL] AIIOMAHUEM"

but6mmoreka I{OK https:/m.edsoo.ru/c3dabe6e

145

dOuznuecknit
MPAKTUKYM IO TEME
"Habmronenus
3BE31HOr0 Heba
HEBOOPYKEHHBIM
rJ1a30M C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX
MPUIIOKEHUH IS
OTIpE/IEIICHHS
MOJIOKEHHS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEIC CO3BE3Us
CeBepHOro
MOJTyIIAPUS U IPKHE
3BE3ABI" MIIH
"Habmronenus B
Teneckon JIyHsl,

bu6moreka I{OK https://m.edsoo.ru/1072021¢



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

MJIAHET, TYMaHHOCTEN
U 3BE3HBIX
CKOIUIeHH"

146

O006mIeHE U
CHCTEeMaTH3aIIHs
3HaHu. Ponb Qusukn
Y aCTPOHOMHHU B
YKOHOMMYECKOH,
TEXHOJIOrHYECKOH,
COLIMAJILHOM U
ATHYECKOM cepax
e TeNNbHOCTH
yeJIoBeKa

but6imoreka I{OK https:/m.edsoo.ru/ad6ddeed

147

O60061eHuEe 1
CHUCTEMaTU3aLHs
3HaHuu. Poaps u MecTo
(GU3MKH U aCTPOHOMUU
B COBPEMEHHOU
Hay4YHOHU KapTUHE
MUpa

bubmoteka I{OK https:/m.edsoo.ru/18f19f7¢

148

O6o0meHue u
CHCTeMaTu3alus
3HaHui. Ponb
(bu3nYEeCcKOoil TEOpHH B
dbopMUpOBaHUHT
NpeJCTaBICHUN O
(bu3nUecKol KapTUHE
MHUpPa, MECTO
¢bu3nyecKoil KapTHHBI

bu6morexa [{OK https:/m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

MUpa B 00LIEM pSAY
COBPEMEHHBIX
€CTECTBEHHO-HAaYYHBIX
NpeCTaBICHUN O
npupoae

149

O0061IeHE U
CHCTEMAaTH3AIHSA
3HAHHUU I10 TEME
"Kunematuka"

but6mmoreka I{OK https:/m.edsoo.ru/b032fc4b

150

O0606menue u
CHCTEMaTH3aIns
3HAHUM I10 TEME
"KunemaTtuka"

bubmuoreka LIOK https://m.edsoo.ru/4e31b507

151

O060011EeHE U
CHCTeMaTH3allus
3HAHHUH T10 TEME
"Jlunamuka"

bubmoTeka [{OK https://m.edsoo.ru/2dfbafc5

152

O06o01menne u
CHCTEMAaTH3alM
3HAHUM I10 TEME
"CraTuka TBEpAOTO
Tena"

bu6moreka [{OK https://m.edsoo.ru/3ccad82e

153

O0o00611IEeHE U
cHCTEMAaTH3aIns
3HAHHUU I10 TEME
"3aKOHBI COXpaHEHHUS B
MexaHuke"

bu6mmoreka [{OK https://m.edsoo.ru/32a4d1a0

154

O0001eHue U
cucreMaTtulanus

bu6moreka IHOK https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

3HaHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KUHETHYECKOU
Teopun”

155

O0061IeHE U
CHCTEMAaTH3AIHSA
3HAHHUU I10 TEME
"TepMoarHaAMHMKA.
TenmoBble MaIUHET"

bu6mmoreka I{OK https:/m.edsoo.ru/c63f7¢10

156

O600611eHuE U
CHUCTEMaTH3aIIH
3HAHUM 10 TeEMeE
"ArperaTHbie
COCTOSIHMSI BEIIECTBA.
da3zoBbie nepexopl"”

bubmuoreka LIOK https://m.edsoo.ru/1d36b5bl

157

O60061eHue 1
CHUCTEeMAaTH3alus
3HAHUM 10 TEME
"DnekTpuyeckoe moJie'

but6mmoreka [{OK https:/m.edsoo.ru/3bf0def9

158

O06o6menue u
CHCTEMaTH3alIHs
3HAHHU 110 TEME
"TTocTOSTHHBIN
ANEKTPUYECKUHN TOK"

bubmuoreka IIOK https://m.edsoo.ru/71453ee6

159

O060011EHIE U
CHCTEMAaTH3aIHs
3HaHu# 1o Teme "Toku
B pa3jM4YHbIX cperax"

bubmoTeka [{OK https:/m.edsoo.ru/3d40077a



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

160

O0o00menue u
CHCTEMAaTH3aIHs
3HAHHUH I10 TEME
"MaruutHOE 110J1e"

bu6mmoreka [HOK https://m.edsoo.ru/3b4c06ae

161

Pe3epBHBII ypoOK.
O0061IeHE U
CHCTEeMAaTH3aIus
3HAHHUU I10 TEME
"DJeKTpOMarHuTHast
MHIYKIus"

but6moreka I{OK https:/m.edsoo.ru/053e2248

162

Pe3epBHBII ypoOK.
O0606menue u
CHCTEMaTH3aIIHs
3HAHUH 110 TEME
"MexaHNJecKHe
KojeOanus"

bubmuoreka LIOK https://m.edsoo.ru/d6310bfd

163

Pe3epBHBII ypoOK.
O0061IeHE U
CHCTEeMAaTH3aIUs
3HAHHUU 110 TEME
"DJeKTpOMarHuTHbIE
KosieOanus"

but6moreka I{OK https:/m.edsoo.ru/5¢2bb83d

164

Pe3epBHBIN ypOK.
O0600mmenue u
CHCTEMaTH3aIIHs
3HaHUH 110 TEME
"MexaHUYeCcKHne 1
AIEKTPOMArHUTHbIE
BOJHEI"

bubmuoreka LIOK https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd

165

Pe3epBHBII ypoOK.
O060011EeHE U
CHCTEMaTH3aIUs
3HAHHUH I10 TEME
"Onruka"

bubmoTeka [{OK https:/m.edsoo.ru/52ad1603

166

PesepBHBIN ypOK.
O0061IeHe U
cucTeMaTH3alus
3HAHHUU I10 TEME
"OcuoBsl CTO"

bub6imoreka I{OK https:/m.edsoo.ru/5bec1c65

167

Pe3epBHBII ypoOK.
O0606menue u
CHCTEMaTH3aIIHs
3HAHWM II0 TEME
"KopnyckysipHo-
BOJIHOBOM Ayanu3m"

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

168

Pe3epBHBII ypoOK.
O0061IeHE U
CHCTEeMaTH3alIus
3HAHHUU 110 TEME
"duzuka aroma"

but6moreka I{OK https:/m.edsoo.ru/1f511654

169

Pe3epBHbII ypoOK.
O0606menue u
CHCTEMaTH3aIIHs
3HaHUH 110 TEME
"du3nka aTOMHOT'0
s7ipa ¥ IEMEHTapHbBIX
qacTuir"

bubmuoteka LIOK https://m.edsoo.ru/905¢5¢ce0

170

Pe3epBHBI ypOK.

bubmoTeka I{OK https:/m.edsoo.ru/2bffb94¢



https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

O0o00menue u
CHCTEeMaTH3alMs
3HAHHUH I10 TEME
"3J1eMEHTHI

acTpodu3uku”

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM IMPOT'PAMMBI10 KJIACC

Kon
NpoBEPSIEMOr0
pe3yJjbTara

10.1

IIpoBepsiemMble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMeEpax pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOH 1€ TEIbHOCTH JIOAEH

10.2

VYuuTeiBaTh TpPAaHULBl NPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHas TOUKa, MHEpLHAIbHAs CUCTEMA OTCuéra, aOCOIIOTHO TBEPIOE
TEJI0, UICAJIBHBIN I'a3; MOAEIN CTPOCHUS ra3oB, )KUAKOCTEH U TBEPABIX TEII,
TOYEUHBIN 3JIEKTPUUECKUN 3apsii — IPU pelieHUuH PU3NYECKUX 3a/1a4

10.3

Pacnio3naBath pusnueckue sBiIeHUsS (IPOLECCHI) U O0BACHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU  CTPOEHUs
BELIECTBA M DJJEKTPOJMHAMMKHU: PABHOMEPHOE U PABHOYCKOPEHHOE
NpSMOJMHEWHOE [BI)KEHHE, CBOOOAHOE TaJeHHE TeJ, [BIKEHUE IO
OKPY>KHOCTH, WMHEpLUs, B3auMmoneictBue tein; auddysus, GpoyHOBCKOE
JBIDKEHUE, CTPOCHHE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00bEMa Tel
Mpy HarpeBaHuW (OXJIAXACHHWH), TEIJIOBOC pAaBHOBECHE, HCIApEHHE,
KOHJICHCalys, MUIABJIEHNE, KPUCTAIUIN3alMs, KUIICHUE, BIIAJKHOCTh BO3/1yXa,
MOBBIIICHNE JABJICHU ra3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYZE, CBS3b
MEXAy MapaMeTpaMu COCTOSIHMS T'a3a B M30MpPOLEeccax; IJIEKTpU3alus Ted,
B3aMMO/ICHCTBHE 3aPAI0B

104

OnuceiBaTh MEXaHUUYECKOE IABUKECHUE, UCIONB3YS (PU3HUECKHE BEINIMHBL:
KOOpJMHATa, MyTh, IEpeMElIeHIEe, CKOPOCThb, YCKOPEHHE, Macca Tefa, CuJa,
UMITyJIbC ~ Teja, KUHETHYecKas »dHEprusi, TMOTEHIHAbHAs DJHEprus,
MexaHudeckas pabora, MeXaHWYEeCKas MOIIHOCTb, TMpU OMHCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOJIb3YEMbIX BEIWYUH, UX
0003HAYEHUS W EAMHUIIBI, HAXOAUTH (OPMYJIbI, CBA3BIBAIOIIME JIAHHYIO
(bU3NYECKYI0 BEIMYUHY C IPYTUMU BEIUYUHAMU

10.5

OnuceiBaTh W3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEN M TEIUIOBHIC SBIICHUSA,
UCIONB3Ys (PM3MYECKUE BEIIMYUHBI: JTaBJICHHUE Ta3a, TEMIepaTypa, CPeIHsIs
KHHETHY eCKast SHEPrus Xa0TUYECKOT0 JIBIK CHUST MOJIEKY I,
CpEeIHEKBAJApaTUYHAsT  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEMJIOTHI,
BHYTPEHHsIS dHEprus, pabora rasza, Kod(PGUIHEHT MOJE3HOTO EeUCTBHS
TENJIOBOTO JBUTATEIS; MPU OMUCAHUU MPABHILHO TPAKTOBATh (DPU3UUECKUI
CMBICII HCIIOJb3YEMbIX BEIUYHH, UX O0O3HAYCHUS M EAMHHIIBI, HaXOIUTh
(GOpMyJIBI, CBS3BIBAIONINE JIAHHYIO (PU3UYECKYI0 BEIMYUHY C JIPYyTUMH
BEITMYMHAM

10.6

OnuceiBaTh ~ M3Y4YEHHBIE  JBJEKTPUUYECKHME  CBOMCTBA  BellecTBa U
AIIEKTPUYECKHE SBJICHUS (MIPOLIECCHI), UCIONB3Ys (PU3NUECKHE BEITUYUHBI:




ANEKTPUUYECKUN 3apsii, DSJIEKTPUUECKOE I10JI€, HANpsSKEHHOCTh IO,
MOTEHIIMaJ, Pa3HOCTh OTEHIIMAIOB; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh
(bU3NYECKUIl CMBICIT MCIOJIb3YEMBIX BEIMYMH, HX 0003HAYEHUS U CUHUIIBL;
yKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOLINE MAHHYIO (PU3UYECKYIO BEIMYUHY C
JOPYTUMH BEIMUYUHAMHU

10.7

aHAJM3UPOBATH (PU3NUYECKUE MPOIECCHI U SBICHUS, UCIOJB3YS (PU3NUECKUE
3aKOHbl U TPUHIMIBL 3aKOH BcemupHoro tsaroteHus, I, I u III 3akonsI
HrroToHa, 3aKOH COXpaHEHUSI MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHUS
UMITyJIbCa, TPUHIIMI ~ CYNEPIO3UIMA  CHJ, TIPUHIMI  PaBHOMPABHS
WHEPIHUAIBHBIX CHCTEM OTCYETa; MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOSHHSI BEIECTBA, Ta30BbIe 3aKOHBI, CBSI3b CPENHEH KHHETHYECKOM
SHEPTrUM TEIUIOBOT'O JBIDKEHUS MOJIEKYJ C aOCONIOTHOW TeMIepaTypoi,
MEpPBbI 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KysoHa; mpw 3TOM pa3jnyarh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA, €ro MaTEMaTUYECKOE BBIPAXKEHUE U YCJIOBUS (TpaHMIIbI, 00JIACTH)
MIPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE MIPHUHIUIIBI nercTBus MalluH, HpI/I60p0B n
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindaTb yCi10BuUsd ux 0e30macHoro
HCII0JIL30BaHUS B IMTOBCEIHEBHOMN KU3HU

10.9

Brimmonsarts SKCIICPUMCHTBI IO HCCICAOBAHUIO (1)I/I?>I/IT-IGCKI/IX SIBJICHUU H
MMpoOUECCOB C UCITOJIB30BAHHUEM NIPAMBIX U KOCBCHHBIX HSMGPCHHﬁ; Ipu 3TOM
dbopMyrpoBaTh MpodaeMy (3a1ady) U THIOTE3y Y4eOHOr0 SKCIEPUMEHTA,
COOMPpaTh YCTAHOBKY U3 MPEIOKCHHOTO 000PYIOBaHHUS, TPOBOJAUTH OIBIT
1 GOPMYIMPOBATH BHIBOIBI

10.10

Ocy1ecTBiIATh NpsIMbIE U KOCBEHHBIE HM3MEPEHUs (PU3MUYECKHX BEIHYUH;
IpU 3TOM BBIOMPATH ONTHMAJBHBIN CIIOCOO HM3MEPEHUs W HCIOJIB30BATh
U3BECTHBIE METO/ABI OLIEHKHU ITOIPEIIHOCTEN N3MEPEHUN

10.11

HccnenoBath  3aBUCUMOCTH  MEXAY (GU3MUYECKUMU  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSAMBIX HM3MEpPEHUH; TIpU ITOM KOHCTPYHPOBATh
YCTaHOBKY, ()MKCHUpOBAaTh  PE3yJIbTaThl  IOJYYEHHOH  3aBUCHUMOCTH
(¢u3NUecKX BEJIMYMH B BUAEC TAaOMUI] U T'PaHKOB, J€NaTh BBIBOJBI IO
pe3yibTaTaM UCCIIEOBAHUS

10.12

CobumoaTh npaBuiia 6€30MaCHOr0 TPy/ia P MPOBEICHUH HCCICI0BaHUMN B
paMKax  y4eOHOro  OSKCIIEPUMEHTa,  y4eOHO-HCCIICJOBATENbCKOH U
MPOCKTHOM JIEATEILHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOHCTB U
J1a60paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHbple 3ajayd C SIBHO 3aJlaHHOM (PU3MYECKON MOelblo,
HCIIOJIB3Yys (1)I/I?>I/I‘I€CKI/IG 3aKOHbI U IMPUHIMUIIBI; HA OCHOBEC aHaJIM3a yCJIOBUA
3aJa4uu BI)I6I/IpaTI) (1)PI31/I‘~IGCKYI-O MOJCJb, BBIACIATH (1)I/ISI/IT-IGCKI/IG BCIIMYNHBI
u GopMyJbl, HEOOXOIHWMBbIE JUIsi €€ pelIeHHs,, MPOBOAUTH PACUETHl U
OILICHUBATh PEATLHOCTh MOJIYYCHHOTO 3HAYEHUS (PU3UICCKON BEITMUUHBI

10.14

Pewats Ka4eCTBEHHBIE 3a7a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYyKJAECHUW C ONOpPOM Ha HU3YYEHHBIE




3aKOHBbI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘~I€CKI/I€ SABJICHUA

10.15

Hcnonp3oBaTh ~ HpU  pelIeHMM  Y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE  TEXHOJOIMM s  IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHHUs Y4eOHOM M Hay4dHO-IOMYJISIPHOI
uH(popMalMy, IOJYyYEHHOM W3 pAa3IWYHBIX MCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyI0 HHPOPMAIUIO

10.16

[TpuBoaNTH MpUMEpPHI BKJIaJa POCCHICKUX U 3apyOEKHBIX y4EHBIX -(DU3HKOB
B pa3BUTHE HAYKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0O MHpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TEOpETHUECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW KU3HU
s obecrieueHUs: 0€30MaCHOCTH MpU  oOpalleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, JAJIsi COXPAaHEHHUS 3/10pOBbS U COOIIOACHUS
HOPM 9KOJIOTHYECKOr0 MTOBEIEHHsI B OKpYKatolel cpeze

10.18

PaGoraTte B rpynme C BBINOJHEHMEM pAa3JIMUYHBIX COLMAIbHBIX pOJEH,
IUTAaHUPOBATh pabOTy IPYyMIIbl, PALMOHAIBHO PacCHpenesaTh 00SI3aHHOCTH U
IJIAHUPOBATh [JEATEIIBHOCTh B HECTAHAAPTHBIX CHTyalUsAX, AaJeKBAaTHO
OLICHMBATh BKJIAJl KaXKJIONO M3 YYAaCTHUKOB TpYyNNbl B PEUICHHE
paccMaTpuBaeMoil mpoosiemMsbl

11 KVIACC

Kon
NpoBEPSIEMOr0
pe3yJjbTara

11.1

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TIpUMEpaxX Pojib U MecTo (Pu3uku B (popMUpOBaHUU
COBPEMEHHOW HAay4YHON KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHUW, B TPAKTUYECKON ACATEIBHOCTU JIIOJEH, IIEJIOCTHOCTh H
€IMHCTBO (PU3NUECKON KapTHHBI MU Pa

11.2

VY4uuTeiBaTh TpPAaHUIBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIM DJJIEKTPUYECKHM 3apsij, sepHas MOJENIb aTOMa, HYKIOHHAas
MOJI€/Ib ATOMHOT'0 SI/Ipa P pelIeHnH (PU3NUECKUX 3a/1a4

11.3

PacnioznaBath (pu3uueckue sBieHus (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHA U KBAaHTOBOM (U3MKM: DIEKTPUYECKAs
IIPOBOAUMOCTb, TEIMJIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JAEHCTBUS
TOKa, B3aUMOJIEHICTBME MAarHUTOB, JIEKTPOMATrHUTHAs UHIYKIU, JeicTBUE
MarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBIDKYLIMICS 3aps,
AJIEKTPOMAarHUTHbBIE Kos1e0aHus u BOJIHBI, IpSMOJIUHEWHOE
pacrpocTpaHeHHE CBETa, OTpakeHUEe, IpejoMJieHHe, UHTepdepeHus,
IUdpakiys U MONSIpU3aLUs CBETa, JUCHEPCHUs CBETa, (POTOIIEKTPUUECKHIMA
apdext (hoTtodddekT), cBeTOBOE AaBICHHE, BOSHUKHOBEHUE JTIMHEHYATOTO
CIIeKTpa  aToMa  BOAOpOJAa,  €CTeCTBEHHas U HCKYCCTBEHHas




PaaAnOaKTUBHOCTD

114

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BEILECTBA (RJIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0 IMPOBOAMMOCTb pa3IUYHBIX Cpel) U
AJIEKTPOMAarHUTHbIE  SIBJIEHUsSI  (TIpoOLleCcChl), HUCHOJIB3Ys  (pusnueckue
BEJIMYUHBL: AJIEKTPUUECKUM 3apsisl, CUjla TOKa, HJIEKTPUUIECKOe HaNpsKEeHHeE,
ANEKTPUUECKOE COMPOTUBIIEHUE, pPa3HOCTh moreHnuanoB, JJIC, pabora
TOKa, WHAYKIWS MarHuTHOro Tmojsi, cuiaa Awmmnepa, cuia JlopeHna,
WHAYKTUBHOCTb KaTYIIKH, SHEPrUs 3JEKTPUYECKOT0 U MarHUTHOTO TOJIEH,
Mepuoj U 4yacToTa KojebaHUU B KoIeOAaTeNIbHOM KOHTYpE, 3apsl U cuia
TOKa B Tpolecce TapMOHMYECKHUX DSJIEKTPOMAarHUTHBIX KoJeOaHUH,
¢boKycHOE pacCTOsSHME U ONTUYeCKas CHia JIMH3bI, [pUd ONUCAHUU
MPaBWJILHO TPAaKTOBAaTh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX BEIWYUH, UX
0003HAaUEHUs M EIUHUIBL, YKa3bIBaTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU

11.5

OnuceiBaTh W3Y4YEHHBIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJB3YS
¢bu3nyecKue BEIUMYNHBI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJHBI
M YacToTa CBeTa, DHEPrusi U UMNyJbCc (OTOHA, MEepuo] Moiypacnaja,
SHEpPrus CBSA3M AaTOMHBIX sJI€p; IPU ONKCAHUM IIPABUIIBHO TPaKTOBATh
(bU3NYECKUIl CMBICT MCIOJIb3YEMBIX BEIMYMH, HX 0003HAYEHUS U CUHUIIBL;
yKa3bplBaTh (DOPMYIIBI, CBS3BIBAIOLINE MAHHYIO (H3UYECKYI0 BEIMUYUHY C
JIPYyTUMU BETUYUHAMU, BBIYHCIISTH 3HaYCHHE (DU3HYECKOI BEIMYNHBI

11.6

AHanu3upoBaTh (Pr3HUECKHE MPOLECCH U SBICHUS, UCIIOIb3Ys (PU3NUECKHIE
3aKOHbl M TNpUHIUOBL 3akoH Owma, 3aKOHBI IOCJIENOBATEIBHOIO H
HapajiesIbHOrO0 COEANHEHUs IPOBOAHUKOB, 3aK0H J[xoyis — JleHna, 3akoH
AJIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAXKCHMsI CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHUE
OiHmreHa ansg  Qorodddexra, 3aKOH COXpPAHEHUS DHHEPrUH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH COXPAHEHHUs 3JEKTPHUECKOro 3apsia, 3aKOH
COXpaHEHHUs] MaccoBOr0 4YHcia, MOCTyJIaTel bopa, 3aKOH paguoaKTHBHOIO
pacriajga; Npud 3TOM pas3jnyaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE  BBIPAXKEHHE U yCJOBUA  (IpaHULBl,  00JIACTH)
IIPUMEHUMOCTHU

11.7

Ol'[peI[eJ'IHTB HallpaBJICHUEC BCKTOpa HMHAYKIHMU  MAr"HuTHOIO  IMOJIA
MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth W OmUCHIBaTH HU300pake€HUE, CO3aBAEMOE IUIOCKHM 3€pKaJioM,
TOHKOM JTUH30H1

11.9

BBINONHATE SKCHEPUMEHTBI MO HCCICAOBAHUIO (PU3MUYECKUX SBJICHUH M
MPOLIECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUIl; IIPH 3TOM
dbopMyrpoBaTh MpodseMy (3a1ady) ¥ THIOTE3y Y4eOHOro SKCIEePUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEINIOKEHHOTO 000PYIOBaHHUS, TPOBOAHUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

11.10

OcymiecTBIATh NpsSMbIe U KOCBEHHbIE H3MEpeHHs] (PU3MUECKUX BETUYMH;
IpU STOM BBIOMpATh ONTHUMANbHBIA COCO0 M3MEpPEHHs M HCIOJb30BaTh




W3BECTHBIE METO/BI OLIEHKHU IOIPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH  (PU3MYECKHX BEIMYMH C MCIIOJIb30BAaHHEM
MPSIMBIX U3MEPEHUM; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATh
pe3ysbTaThl IMONTYYEHHOHM 3aBUCHUMOCTH (DU3MYECKUX BEJIUYMH B BHJE
TabsIUI ¥ rpaUKOB, J1€aTh BBIBOJIBI 10 PE3Y/IbTaTaM HCCIIEAOBAHUS

11.12

CobumonaTh npaBusia 6€30MaCHOr0 TPy/ia P MPOBEIEHUH HCCIEI0BaHUH B
paMKax  y4eOHOro  SKCIIEpUMEHTa, y4eOHO-HCCIIEOBAaTENbCKOM U
MPOEKTHOM JIEATENFHOCTH C UCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U
71a00paTopHOro 000PyIOBAHUS

11.13

Pemate pacuéTHple 3amaun ¢ SIBHO 3aJaHHOW (U3HYECKONW MOJIEIbIO,
UCTIONIBb3Ys GU3NUYECKHE 3aKOHBI M TIPUHIIUIIBL, HA OCHOBE aHAJIM3a YCIOBHS
3a/1aud BBIOMpaTh (PU3MUECKYIO MOJIENb, BHIICIATh (PU3NUECKUE BEITMUUHBI
u GopMyJbl, HEOOXOIMMBbIE JUisi €€ pelleHHs, MPOBOAUTH PACUYETHl U
OLIEHUBATh PEaTbHOCTh MOMYYEHHOT0 3HaUYEHUs (PU3NYECKON BETUUHHBI

11.14

Pemats KAa4eCTBCHHbBIC 3a/1a4n: BBICTPAaNBaTh JIOTUYECKU
HEIIPOTUBOPEUMBYIO LIETIOYKY pPACCYKICHHM C ONOpOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  Npu  pelIEHHH  Y4eOHBIX  3a7ad  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE  TEXHOJOIMM s  IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHUs] Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMalLlMK, TOJYYEHHOM W3 pa3IUYHBIX MCTOUYHHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOJIY4AEMYIO HH(OPMALIHIO

11.16

OOBSCHATh NPHHIUIBI JACHCTBUS MAIlMH, TPUOOPOB M TEXHHYCCKHX
YCTPOMCTB; pa3iauuyaTh YyCIOBUS HMX O€30MacHOr0 UCIOJb30BAHUS B
MOBCEIHEBHOU KU3HU

11.17

[TpuBoaNTH MpUMeEpPHI BKJIa1a POCCHICKUX U 3apYOESKHBIX y4EHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOIMI

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHUA 1O (PM3UKE B NMOBCEIHEBHOMN JKU3HU
i o0ecrieueHHs O€30MacHOCTH IpU  oOpamieHuH ¢ 1npudopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, U COXPAHEHHsS 3I0POBbSI U COOJIOIEHHS
HOPM 9KOJIOTHYECKOTO MOBEECHHS B OKPY)KAIOIIEH cpere

11.19

PaGotaTth B rpymnme C BBINOJHEHHEM pPAa3JMYHBIX COLMUATIBHBIX pOJIEH,
MJIAaHUPOBATH Pa0dOTy TPYMIIBI, PAIIMOHAIBHO PACIPENESATh 00SI3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTD B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHHMBATL BKJaJ KaXAOro H3 YYAaCTHHKOB TPYIIIBI B PCHICHHUC
paccMaTpuBaeMoi mpoOIeMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Ko mpoBepsiemoro

pas3aejaa JJIEMEHTa

HpOBepﬂeMble JIEMEHTHBI COACPKAHUSA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUMA

1.1

®usznka — Hayka o mnpupone. HayuHele MeTOnbI
MMO3HAaHMsI OKpYy’Karolero Mupa. Ponb skcnepumenTa
U TEOpuM B Ipouecce IO3HAHUSA IPUPOJBIL.
DKcIepuMeHT B (pusnke

1.2

MonenupoBaHue buznyecKux SIBIICHU u
nporeccoB. Hayunwie rumore3bl. ®Dusnyeckue
3aKOHBI M TeopuH. ['paHHULIBI MTPUMEHUMOCTU
¢busznyeckux 3akoHOB. [IpUHIMI COOTBETCTBUS.
Ponrb u wMecto ¢Qusuku B popmupoBaHHH
COBpEMEHHOW  HAy4YHOW  KapTHUHBI  MHpa, B
MPaKTUYECKOU e TeNbHOCTH JIF0ei

MEXAHUKA

###PartH#KUHEMATHKA

2.1.1

Mexannueckoe IBUKEHNE. OTHOCUTEIILHOCThD
MeXaHH4yeckoro ABmxkenud. CucremMa OTCUETA.
Tpaextopus

2.1.2

Ilepememienne, CcKopocTb (CpemHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHuaIbHOU
TOYKH, UX MPOEKIMH HAa OCH CHCTEMBbl KOOPAMHAT.
CrnoxeHue nepeMeInieHuil 1 cIoKeHne CKopocTeit

2.1

2.1.3

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPAMOJIMHEHHOE
nBuxkeHue. I['paduku  3aBUCMMOCTHM  KOOpIMHAT,
CKOPOCTH, YCKOPEHHs, IYTH M HEPEMEIICHUs
MaTepHaJIbHONU TOYKH OT BPEMEHHU

2.1.4

CBoOonHOE najieHre. Y CKOpeHHue CBOOOIHOTO
mageHus

2.1.5

Kpuonuneitnoe JIBAKEHUE. PaBHOMEpHOE
JABUXCHUC MaTepHaHBHOﬁ TOYKHU I10 OKPYXHOCTH.
VYrii0Bast CKOpPOCTh, JIMHEHHAsE cKopocTh. Ilepuon u
gacrora. LleHTpocTpeMuTelIbHOE yCKOpEHUE

2.1.6

TexHudeckrue yCTpOWMCTBA: CIHUJAOMETP, ABUKECHHUE
CHaps0B, LEIHbIE U PEMEHHBIE IIEPENAUUN

2.1.7

[Ipaktuueckue paboThl. M3MepeHHMEe MIHOBEHHOM
ckopoctu. MccrnenoBaHue COOTHOLIEHUS MEXAY




My TSIMH, MPONJEHHBIMU TEJIOM 3a
MOCJeA0BaTebHbIC PaBHBIE MPOMEKYTKH BpPEMEHU
MpyU PABHOYCKOPEHHOM JBIKCHHH C HaydallbHOU
CKOpPOCTBIO, PaBHOW Hym0. M3yueHue JIBUNKEHUS
IIapUKa B BSI3KOM KUJAKOCTU. VI3yueHue JBUKEHUS
Tena, OPOLIEHHOT0 TOPU30HTAIBHO

22

#H##Part## JMHAMUKA

221

[IpuHuun otHocurenbHOCTH ['amunes. Ilepsblid
3ak0oH Herorona. THepuHaibHbIe CUCTEMBI OTCYETA

222

Macca tena. Cuina. [IpyHIMD Cyneprno3uuum Cui

223

Bropoii 3akoH HeroTOHA 111 MaTepranbHON TOYKH B
unepuuansHoir cucreme orcuéta (MCO). Tpernit
3akoH HpIoTOHA 111 MaTepHUalIbHBIX TOUEK

224

3aKoH BCCMUPHOI'0 TATOTCHHA. Cuma TSDKECTH.
HCpBaﬂ KOCMHYECKasaA CKOPOCTh. Bec tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHSI U cuia TpeHus nokos. Kosddunument
Tpenusi. Cuiia CONPOTUBIICHUS TIPU JABUKEHUU TeJa
B JKUJKOCTH WMJIU Ta3e

227

HOCTyHaTeHBHOC u BpalliaTCJIbHOC JABUXCHUC
a0COIOTHO TBEPIOIO TEa

228

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaLICHHS.
[Inedo cunel. YcnoBus paBHOBECHS TBEPAOTrO TENA B
nco

229

TexHuueckne yCcTpoucTBa: MOAIUITHUKH, IBUKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktnueckne paboThl. M3ydyeHWe JIBWKCHHS
Opycka IO HAaKJIOHHOW IJIOCKOCTH MOJ JeHCTBUEM
HECKOJIbKUX cuJ. VccienoBaHue 3aBUCUMOCTH CHUII
yIPYrocTH, BO3HUKAIOMIMX B AedopMHPYyEeMOH
Npy’KMHE U PE3MHOBOM 0O0pasiie, OT BEIHMUYMHBI HX
nedopmarnuu. VccnenoBanue ycrnoBuil paBHOBeCHs
TBEPAOIO TeJa, UMEIOILEro OCh BPAICHUS

23

#H##Par###3AKOHBI COXPAHEHN S B MEXAHUKE

23.1

NMnynec  matepuaibHOU TOYKHU, CUCTEMBI
MaTepHalbHbIX TOYEeK. MIMIyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCa TeIa

232

3akoH coxpaHeHus umnyisca B MCO. PeaktuBHOE
JBUKECHHE

233

Pa6Gora cumnsl




234

MoI1HOCTh CHIIBI

235

Kunernueckast 3Hepruss MaTepuajbHOW  TOYKH.
Teopemao KMHETUYECKON PHEPrun

2.3.6

ITorenuuansHast 3Heprus. [loTeHIManbHas SHEPrus
yIpyro neGopMupoBaHHOM MPY>KUHBI.
[ToTeHIMaNbHAS SHEPrHs Tena BOJIM3U MOBEPXHOCTH
3emin

2.3.7

HOTeHHI/IaJ'H:-HI)Ie 1 HEIIOTCHIUAJIbHBIC CHUJIBI. CBs3b
pa6OTI)I HCIMIOTCHUHUAJIBHBIX CHJI € HN3MCHCHHUCM
MEXaHUYeCKOM OHCPrunu CHUCTEMBbI TCIL. 3akoH
COXPpaHCHUA MeXaHU4eCKOM OHEPIrun

2.3.8

Yrupyrue v Heynpyrue CTOJIKHOBEHUS

239

Texnuueckue  ycCTpoOiicTBa:  JABM)KEHHE  paKeT,
BOJIOMET, KOep, IPYKUHHBIN MUCTOJET

2.3.10

[IpakTueckue padotsl. M3yueHue cBs3U CKOpOCTen
TeJl IpU Heynpyrom yaape. McciaenoBaHue cBsizu
paboTbl CUJIBI C HM3MEHEHHEM MEXaHUYECKOH
SHEPruM Tena

3 MOJIEKVYIJIAPHASA ®U3UKA U TEPMOJINHAMUKA
###Par###OCHOBBI MOJIEK VJISPHO-KMHETUYECKOM TEOPUN

OcHoBHBIE ITOJI0KEHHUS MOJIEKYJIIPHO-

311 KMHETHYECKOW TeOopuu. BpoyHOBCKOE [BUXKEHME.
Hudodysus. Xapaktep IBUKEHHS U B3aUMOJIEH CTBUS
YaCTHI] BEIIECTBA
Mogenu CcTpoeHUsI Ta30B, KMAKOCTEHM W TBEPABIX

3.1.2 Ted U OOBSCHEHHE CBOICTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuecTBo BEILIECTBA.
[locTosiHHas ABoraapo

31 314 TennmoBoe  paBHoBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscust
Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU HJI€aTIbHOr 0
rasa
AOcomoTHas TeMIeparypa Kak Mepa CpemaHei

3.1.6 KMHETHYECKOW DHEPrud  TEMJIOBOIO  JIBUIKCHMS
yactull raza. [llkana remnepatyp KensBuna

317 VpaBuenne Kranelipona — MenaeneeBa. 3akoH
Hanprona

318 I'azoBkIe 3akoHBI. 30MpoIiecch B UAEaIbHOM Ta3e ¢

IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCpMaA,




n30xo0pa, n300apa

3.1.9

TexHuueckne ycTporcTBa: TEPMOMETP, OApOMETP

3.1.10

[IpakTueckue pabotsl. I3mMepeHue macchl Bo3yxa
B KJIacCHOM komHaTe. MccnemoBanne 3aBUCHMOCTHU
MEXIy IapamMeTpaMu COCTOSIHUS Pa3peKeHHOIo
rasa

32

OCHOBbBI TEPMO/IMHAMUKHA

3.2.1

TepmoanHamMuueckast cucTeMa. BryTpennss
SHEPrusl TEPMOJAMHAMUYECKON CHCTEMBI M CIIOCOOBI
€€ U3MEHEHUs

322

KomuuectBo Ttenmotel u pabora. BHyTpenHss
SHEPrus OAHOATOMHOI'O HJ1€aIbHOr0 rasa

323

Buaer TEIION epeNayn: TEIUIONPOBOJHOCTb,
KOHBEKLIMSA, M3JIyueHue. TenmoéMkocTs  Teina.
VnaenpHas  TemnoéMKOCThL  BemiecTBa.  Pacuér
KOJIMYECTBA TEMJIOTHI IIPU TEILIONEpeaaye

324

IlepBblii 3akOoH TepMoAMHAMUKHU. [lpumeHeHuUe
NEpPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IpOIEccaM.
I'paduueckas naTEpNpeTanus padoThHI ra3a

3.25

TenoBrle MAaIlINHBI. ITpuHUHUTIBI NelCcTBUS
TEMJIOBBIX MamuH. I[IpeoOpa3oBaHUs SHEPruu B
TeruIoBbIX MammHaX. Kosdduuument monesnoro
nevictBus (nanee — KII/1) temoBoit Mammnbl. [kt
Kapno u ero KIIJI

3.2.6

Bropoii 3akoH TepMmoamHamuku. HeoOpaTumMocTh
MPOIIECCOB B MpUpOAE. TenjoBbIe JIBUTATEIH.
DKOJOTUYECKHE MPOOJIEMBI TETIOAHEPTeTUKH

3.2.7

TexHuueckne yCcTpoHCTBA: IBUTaTelb BHYTPEHHErO
Cropasusi, ObITOBOI XOJIOAUIBHUK, KOHIAULILOHED

3.2.8

[Ipaktnueckne paboTel. M3mepeHue yneabHOM
TENJIOEMKOCTH

33

###Par### AT’ PEI’ATHBIE COCTOSHUMS BEILIECBA. ®A30BLIE

ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne u KoHaeHcanus. Vcmapenue u
KUATIEHUE. YJAenbHas TemiIoTa MapooOpa3OBaHUs.
3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBICHUS

332

AOGcCo0THas 1 OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Hacebimennsiit nap

333

TBépmoe teno. Kpucramnmueckue u amopdHbie
Tena. AHHU30TPONUS CBOMCTB Kpucraiuos. JKuakue
Kkpuctauibl. COBpeMEHHbIE MAaTEPHUAIIBI




[InaBnenne m KpucTayuM3auus. YAeiabHas TEIioTa

334 maByieHus. Cyoaumanus
3.35 VYpaBHeHuE TeroBoro damaHca
TexHuueckue YCTpPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJTy4EeHHS
o COBPEMEHHBIX  MarepHajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOT MU
337 [Ipaktnueckue paboTsl. M3MmepeHue BIaKHOCTU
o BO3IyXa
4 DJIEKTPOAMHAMUKA
###Par### D JIEKTPOCTATUKA
411 OnexTpuzauust Tes. OieKTpuueckuil 3apsia. [IBa
o BHUJIa DJIEKTPHYECKUX 3aPsI0B
4.1.2 [IpoBOAHUKY, TUITEKTPUKH U MTOTYIIPOBOJHUKH
4.1.3 3aKOH COXPAaHEHHUS JJIEKTPUUECKOr 0 3apsia
414 B3aumoneiictBue 3apsaoB. 3akon Kynona
DIeKTpU4ECKOe ToJIe. Hanpsxénnocts
4.1.5 anekTpuueckoro noss. llpuHnun cynepnozunuu.
JlvHuM HAPSKEHHOCTHU AJIEKTPHUIECKOTO OIS
416 Pabota CHII 3JIEKTPOCTATUY ECKOT'O OIS
o IMorenunan. Pa3HocTh MOTEHIINATIOB
4.1 [IpoBOMHUKKM ©  JUAJIEKTPUKH B  TMOCTOSTHHOM
4.1.7 3JIEKTPUY ECKOM ToJIe. Juanexktpruueckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHneHcaTop. DIeKTpOEMKOCTH
4.1.8 IJIOCKOTO KOHJEHCAaTOopa. JDHEPrusi 3apsKEHHOro
KOHJIeHcaTopa
TexHuueckue YCTpOMCTBA: 3IEKTPOCKOII,
419 JJIEKTPOMETP, AJIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJIEHHE  DIIEKTPONPHOOPOB,  KOHIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 IIpakTueckue paboTHI. H3mepenue
o SIIEKTPOEMKOCTH KOHEHCATOPA
#H##Par###IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBAHUS MIOCTOSIHHOT'O
4.2.1 3JeKTpruYecKoro Toka. Mcrounuku toka. Cuma Toka.
4.2 [TocrosiHHBII TOK
422 Hanpsoxenue. 3akon OMa 17151 ydacTka Lenu
473 DIIEKTPUYECKOE CONPOTUBJICHUE. VYaenvHoE

COIMPOTHUBJICHUEC BCUICCTBA




424

[TocnenoBarenpbHOE, NapalIeNbHOE, CMEIIAHHOE
COEMHEHNE MPOBOJHNUKOB

4.2.5

PaGoTta snektpuueckoro Toka. 3akoH J[koyms —
Jlenua

4.2.6

MOH_IHOCTB QJICKTPUYICCKOI'O TOKa

4.2.7

anekTpoaBmwkymas cuna (mamee — OJC) wm
BHYTPCHHEE CONPOTHBJICHHE MCTOYHHUKA TOKAa.
3akoH OmMma JUTSt MOJIHOU (3aMKHYTOH)
anekTpuyeckoit nenu. Kopotkoe 3aMbikaHue

428

OneKTpOHHas MPOBOAMMOCTb TBEPABIX METAJIIOB.
3aBUCUMOCTb  CONpPOTHBJIEHHS  METaNIOB  OT
TemrepaTypbl. CBEpXIpOBOIUMOCTb

429

OnexTpuyeckuii TOk B  Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[MonynpoBonuuku. CoOCTBeHHass W IpPUMECHAs
IIPOBOJMMOCTD IIOJIyIIPOBOJHUKOB. CBONMCTBA p-n
nepexoza. [lonynpoBoaHUKOBBIE TPUOOPEI

4.2.11

DNEKTPUICCKUN TOK B ANEKTPOJIUTAX.
DIIEKTPOIUTUUECKAS TUCCOLUAITUA. DIEKTPOIIH3

4.2.12

OnexkTpudeckuil TOK B razax. CamMocTOSTENbHBIA U
HECAMOCTOSITENIbHBIN  pa3psan. PaznuuHbie THIBI
CaMOCTOSITENILHOT 0 pa3psaa. Monnus. [1nazma

4.2.13

TexHnueckne ycTpoucTBa: aMIEpMETp, BOJIbTMETD,
peocTaT, NCTOYHUKH TOKA, 3JIEKTPOHATPEBATEIIbHbIE
pudopsl, AIIEKTPOOCBETUTENbHBIE  NPHOOPHI,
TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIM JHOL,
TEPMH CTOPBI u doTope3ucTopsl,
MIOJIyIIPOBOJHUKOBBIN AMOJI, TAJIbBAHUKA

4.2.14

[IpaktTueckue paboThl. M3yueHue cMemIaHHOTO
COEIMHEHHS PE3UCTOPOB.

W3mepenne OJIC ucTOuyHMKA TOKAa U €ro
BHYTPEHHETO CONPOTUBIICHUS. Habmonenue
JIIEKTPOJIN3a

11 KVIACC

Kon
pasaena

4

Koanposepsiemoro

JIEMEHT A

HpOBepﬂeMbIe JIEMEHTBI COACPIKAHUSA

SJIEKTPOJMHAMUKA

43

####Par#H#H#MAI'HUTHOE ITOJIE. QJIEKTPOMAT'HUTHASA MHAYKIN A




ITocrosguurie MAaTrHUTEI. Bsaumonetlictsue

431 MOCTOSIHHBIX MarHUTOB
MarnuTtHoe mnoJie. BeKkTop MarHUTHOM WHIYKLIHH.
439 IIpuanun cynepno3unuu. JluHMM MarHuTHOU
e uHaykiuu. KaptuHa TMHUNA MarHUTHOW MHIYKUIHHA
TIOJISI IOCTOSTHHBIX MAarHUTOB
MarsauTHOe 1ose nNpoBOAHHKA ¢ TOKOM. KapruHa
JUHUN TOJs JJIMHHOTO MPSIMOTO TNMPOBOJHHMKA U
433 3aMKHYTOI'0 KOJIBL[EBOT'O IIPOBOAHUKA, KATYIIKH C
tokoM. OmbiT  Opcrega.  BzaumopeiictBue
MPOBOJTHUKOB C TOKOM
434 Cuna Amnepa, e€ MOAYJIb U HAIIPABJICHUE
Cuna Jlopenma, e€ MOAy/lb M HampaBIICHUE.
435 JIBr>KeHHE 3apsHKEHHOM 4acTHIBI B OJHOPOAHOM
MarHuTHOM mnoJje. Pabora cuisl Jlopenna
43.6 SIBNeHrE AIIEKTPOMATHUTHON UHIYKIIMU
4.3.7 IToTOK BEKTOpa MATHUTHON MHIYKLUU
4338 OAC wuHAaykuuu. 3aKOH  3JEKTPOMAarHUTHOU
h unaykuun Oapaest
BuxpeBoe snextpuueckoe nose. C UHAYKINHU B
4.3.9 MPOBOJIHUKE, JIBUXKYIIEMCSl TOCTYHAaTeJIbHO B
OJIHOPOAHOM MAarHUTHOM TOJIE
4.3.10 [IpaBuno Jlenua
4311 NupyktuBHOCTh. SIBnenue camomuaykuuu. DC
e CaMOMHTYKI[HH
4.3.12 DHeprusi MAarHUTHOT'O MOJI KATYIIKA C TOKOM
4.3.13 ONEeKTPOMarHuTHOE 0JIe
TexHuueckre yCTpOHCTBA: TTOCTOSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN
JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS 11€Yb
[TpakTueckue paboTel. l3yueHMe MarHUTHOTO
MoJisl KaTylIKu ¢ TOKoM. MccnenoBanue aenctBus
4.3.15 IIOCTOSHHOI'O MarHuTa Ha paMKy C TOKOM.

HccnenoBanue  sIBJIEHUS  3JIEKTPOMArHUTHOMN
UHAYKLHN

5 KOJIEBAHU S Y1 BOJIHBI
###PartHHMEXAHUYECKHUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
KomnebarembHas cuctema. CBOOOIHBIE KOJIEOaHUS.
5.1 5.1.1 INapmonnueckue konebanusi. Ilepuon, wyacroTa,
aMIuTyAa u ¢aza KosedbaHun
5.1.2 IIpyXuHHBI MasTHUK. MaTeMaTU4eCKU MasiTHUK




YpaBHeHue TapMOHUYECKAX KoJeOaHmil.

5.1.3 Kunematndyeckoen  OUHAMHYECKOE  OMNHUCAHUE
K0J1€0aTEIbHOr0 IBUXKEHUSA
[IpeBpamienue SHeprud MNpd TAPMOHUYECKHX
514 konebanusx. CBs3p  aMIUIUTYAbl  KoJjieOaHui
o UCXOJIHON BEIMYHMHBI C aMIUTMTyIaMH KoJicOaHui
€€ CKOPOCTH U yCKOpEHUs
KomnebarenbHblii KOHTYD. CBoOoOaHEIE
AIIEKTPOMArHUTHBIE KOJICOAHUS B  HJCAJHHOM
5.1.5 KoneOaTeIbHOM ~ KOHType. AHAJOTHS — MEXIY
MeXaHHYECKUMH u 3JIEKTPOMAarHUTHBIMH
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHUS HSHEPrUu B  HUJCATbHOM
o KO0JI€0aTEILHOM KOHTYPE
BeiHyK1eHHBIE MEXaHHUYECKHe Kose0aHusl.
5.1.7 Pezonanc. Pe3onancHass kpuBas. BrIHyXncHHbIE
AJIEKTPOMArHUTHbBIE KOJIEOAHMUSL.
518 ITepemennslii Tok. CHHYCOMIAIBHBIN IEPEMEHHBIN
o TOK.
51.9 MOIIHOCTh MEPEMEHHOr0 TOKa. AMIUIMTYIHOE U
o JENCTBYIOIIEE 3HAUEHHE CHIIbI TOKA Y HAIIPSKEHHSI
Tpancpopmarop. IlpousBoacrBo, mnepemaya u
notpediaeHue 3EKTPUYECKON SHEPrHH.
5.1.10 OKOJOrMYeckue pPHUCKH TpU  TPOU3BOJCTBE
o SJIEKTPUIECKOM SHEPTHH. KynsTypa
UCIOJIb30BaHUS NEKTPOIHEPTUH B MOBCEIHEBHOMN
KHU3HH
5111 Texuuueckue YCTpOMCTBA: ceiicmorpad,
o SJIEKTPUUECKHUI 3BOHOK, JIMHUH YJIEKTPOIIEpeIay
[TpakTHueckue paboThI. HccnenoBanue
3aBUCHUMOCTH IIE€pUOJa MaJIbIX KojaeOaHUi rpy3a Ha
51.12 HUTH OT JUIMHBI HUTH W Macchl Tpy3a.

HccnenoBanue mepeMEHHOrO TOKa B IENU U3
IIOCJIEZIOBATEIbHO COCAMHEHHBIX KOHJICHCATOpa,
KaTYILIKU U PE3UCTOpPA

5.2

####ParHHMEXAHNUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHndeckue BOJIHBI, YCIIOBHS
5901 pacnpocTpaHEeHHs. [Tepuon. CkopocTh
pacmpocTpaHeHus U JJiMHa BOJHBL. [lonepednsie u
MIPOI0JIBHBIC BOJIHBI
591 ###Par###  Uatepdepentus u  audpakaus

MECXaHUMYCCKUX BOJIH




523

3Byk. CxopocTh 3ByKa. I'pomKkoCTh 3ByKa. BeicoTa
toHa. TemOp 3Byka

524

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS W3Jy4EHUS
IEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BeKTOpoB E, B ¥ 0 B 311€KTPOMarHUTHON BOJIHE B

BAKyyMe€

525

CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTPa’KEHHUE,
IIPEJIOMIICHHE, MOJspU3anus, i dpakims,
uaTepdepernns. CKOPOCTb AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lkama »1eKTpOMarHUTHBIX BOJH. lIpumeHeHME
ANEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

527

[IpyHUMOBI ~ paguoOCBSI3W W TEJIEBUJICHHS.
Paguonokanus. DIeKTpOMarHUTHOE 3arps3HEHUE
OKpY’KaroIlen Cpeibl

5.2.8

Texuuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPAa3BYKOBas JIMarHOCTHKA B
TEXHUKE W MEIWLWHE, panap, paIdolpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBY-neun

53

##H##Par#H#HOIITUKA

5.3.1

IIpsmonuHelHOEe  pacnpocTpaHEHHE CBeTa B
OIHOPOAHOM cpene. JIyu cBera

532

OtpaxxeHne cBeTa. 3aKOHbl OTPAKEHUS CBETA.
[Toctpoenune n300paskeHU B TUIOCKOM 3€pKalie

5.33

[Ipenomnenune cBeta. 3aKOHBI MPEIOMIICHUS CBETA.
AOCOTIOTHBIN TTOKA3aTENb MPETOMIICHUS

534

ITonmHoe BHyTpeHHee otpaxeHue. IIpenenbHbii
YTOJI IIOJTHOTO BHYTPEHHETO OTPaKCHUS

5.35

I[I/ICHepCI/ISI ceeta. CII0XKHBIA COCTaB 0EJI0ro CBETA.

LBer

536

Cobupatone u pacceuBaroIiue JUH3BL. ToHKas
mH3a. POKYyCHOE pacCTOsSHUE U ONTHYECKas CUia
ToHKOW sMH3bL. IlocTpoeHue wu3o0pakeHuil B
COOMpaOIUX U paccerBarolMX JuH3aX. Popmya
TOHKOM JUH3EL. YBEIUUCHHUE, JaBaeMO¢ JIMH30M

5.3.7

IIpenensr IIPUMEHUMOCTH reOMETPUYECKON
ONTHKHU

538

Nurtepdepenmus ceera. KorepeHTHbIE HCTOYHUKH.
Yenosus HAOIIOICHUS MaKCHUMYyMOB u
MUHUMYMOB B WHTEp(EpPEHIIMOHHOW KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB




Hubpakuus ceera. JludpakunoHHas pemérka.
YcnoBue HaOIOAEHHS TJIABHBIX MAKCUMYMOB IIPU

5:3.9 NaJeHUd  MOHOXPOMATUYECKOrO  CBETa  Ha
T QPaKIMOHHYIO PEHIETKY
5.3.10 [Tonsipuzanus ceera
Texuuueckue YCTpPOMCTBA: OYKH, ayna,
5311 doToanmnapar, POEKIIMOHHBIN anmapar,
o MHUKPOCKOII, TEIECKOI, BOJOKOHHAs  OIITHKA,
IM(paKIMOHHAs PEINETKA, MOJIAPOUT
[Ipaktnueckue paboTel. M3MepeHue mnmoKasaTens
5312 IPETOMIICHHUS. Wccnenosanue CBOJCTB

I/I306pa}KeHI/If/'I B JIMH3aX. Ha6J’IIO,HeHI/IC AUCIIEPCUU
CBCTa

3JIEMEHTbI CHELIMAJIbBHOW TEOPUM OTHOCUTEJIBHOCTU

6.1

I'panuibr MIPUMEHUMOCTHU KJIACCUYECKON
MexaHukd. [locTynatsl TeOpUN OTHOCUTENBHOCTHU:
MHBApUAaHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B
BaKyyMe, IPUHUUII OTHOCUTEIbHOCTH DUHINTEHA

6.2

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
3aMe/JieHne BpeMEHU 1 COKpaICHUE IJTUHBI

6.3

DHEprusi © UMIYJIbC CBOOOTHON YaCTUIIBI

6.4

CBs3b  Macchl C DHEPrUeM ©  HMITYJIBCOM
CBOOOJHOM YaCTHUIIBI. DHEPrus MOKOos CBOOOIHOMU
YACTUIIBI

KBAHTOBAS ®U3UKA

7.1

###Par### I JIEMEHTBI KBAHTOBOM OITUKHU

7.1.1

®otonel. @opmyna Ilmanka CcBsA3M SHEPruu
dboTOHA C €ro 4YacToToH. DHEPruss U HUMITYJIbC
doToHa

OtkpsiTHE U HccienoBanue Gororddexra. OnbITh
A.I'. CroneroBa. 3akoHbl poTod(pexra

VYpaBHenue DOitHmreiiHa i GorodddekTa.
«Kpacnas rpanumna» ¢potodddekra

7.1.4

Jasnenne ceera. OnbiTel [1.H. JIeGeneBa

7.1.5

XHUMHUUYECKOE JIENCTBUE CBETA

7.1.6

Texuuueckue YCTpPOWCTBA: (hOTOIEMEHT,
dboTomaTUMK, COTHEUHAst 6aTapes, CBETOAN O

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. Onbitel Pesepdopmaa mo
HCCIIeIOBaHUIO CTpoeHus aToma. [lnanerapHas
MOJIellb aTOMa




7.2.2

[Toctynatet bopa. M3nayueHne u MOIJIOLIEHHE
(GOTOHOB MpH TEpPexo[e aToMa C OIHOTO YPOBHS
sHeprud Ha Japyrou. Buner cnektpoB. CrekTp
YpOBHEW 3HEPruM aToMa BoA0po/ia

7.2.3

BosiHoBbI€ cBoiicTBa wactull. Bomubsl ne bpoiis.
KopnyckynspHo-BoiaHOBO# nyamusm. Judpakuus
AJIEKTPOHOB Ha KpHCTaJUIax

7.2.4

CroHTaHHOE M BBIHY)KIEHHOE  M3JIy4YCHHE.
YCTpoiicTBO M MpUHIUI pabOTHI Ja3epa

7.2.5

TexHuuyeckne yCTpOMCTBA: CIEKTpaJIbHbBIA aHAIN3
(CTIEKTPOCKOIT), JT1a3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

IIpakTnyeckue paboTHI. Hab6monenue
JIMHEN4aToro CIeKTpa

7.3

ATOMHOE AP0

7.3.1

Metonbl HalOo1eHus u perucTpanuu
IEMEHTAPHBIX YaCTHULL

7.3.2

OtkpeiTue pagunoakTuBHOCTH. OnbITH Pesepdopna
[0  ONpENEeJCHUI0  COCTaBa  PaJHMOAKTHBHOTO
usnydyenus. CBolictBa anbda-, Oera-, ramma-
U3IydeHUs. BivsiHue paroaKTHBHOCTH Ha KUBBIC
OpPraHHU3MBbI

7.3.3

OtkpbiTHE TNpOTOHAa U HeWTpoHa. HyxknoHHas
Monens sapa ['eiizenOepra — HMBaneHko. 3apsif
anpa. Maccosoe unciio sapa. Mzoronst

7.3.4

Anbba-pacnan. DNEKTPOHHBIA M TO3UTPOHHBII
Oera-pacnas. INamma-n3nyuenue. 3aKkoH
parloaKTUBHOTO pacraja

7.3.5

DHeprus CBsI3W HYKIIOHOB B siipe. SIepHbIe CHITBI.
HedekT maccsl sapa

7.3.6

Snepuble peakuuu. JleneHue u CHHTES sAEp

7.3.7

Snepubit  peaktop. TepMosiaepHBI  CHHTES.
[TpoGJieMbl ¥ MEPCIEKTUBBI SIIEPHONU SHEPIETUKH.
DKOJIOTHYECKHE ACTIEKTHI SIE€PHOM YHEPreTUKH

7.3.8

:‘)HCMCHTapHBIe qaCTUILBI. OTKpLITI/Ie IMO3UTPOHA.
CDYH,I[aMCHTaJ'IbeIe B3aMMOJICH CTBUS

7.3.9

TexHuueckne yCTpONCTBA: JIO3UMETP, Kamepa
Buiibcona, simepHbIi peakTop, aToMHas OomoOa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue TpekoB
gacTull (1o rOTOBbIM ¢oTorpadusim)

SJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3B&3anoro Heba. Co3Besnusi, spkue 3BE3NBI,




IIJIaHEThI, UX BUIUMOC IBHKCHUC

8.2

Conneunas cuctema. IlnaHeTsl 3eMHOW TpymIbl.
[InaHeThI-TUTaHTBl U WX CIIYTHUKH, KapJIUKOBBIE
maHeTsl. Masbie Tena COMHEYHOM CUCTEMBI

8.3

Comnue, ¢ortochepa u armochepa. ComHeunas
aKTUBHOCTh

8.4

Ncrounuk sneprun ComnHna v 3BE37

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTD, panuyc, TEeMIIEpaTypa, ux
B3aUMOCBS3b. J{narpamma «CreKTpalbHbIA KIacc —
CBETUMOCTD). 3BE3BI TJIaBHOU
[I0CJIEIOBATEIbHOCTH. 3aBUCHUMOCTh  «Macca —
CBETUMOCTB) JUISt 3BE3 N TJIaBHOU
IIOCJIEOBATENBHOCTH

8.6

###Par###BHyTpeHHee CTpOEHUE 3BE3 M.
CoBpeMeHHbIe MPEACTaBICHUS O MPOUCXOXKIECHUU
u 3Bomonuu ConHia 1 3BE31. DTanbl )KU3HU 3BE3]T

8.7

Mneunsiii [1yte — Hama ['anaktuka. CnupanbHas
cTpykTypa 'anakTuku, pacipeaeneHue 38€371, ra3a
n nbuid. [lonoxxenne u nuwxenue ConHia B
Ianaktuke. ITnockas u chepuueckas MOACHCTEMBI
lManaktuku

8.8

Tunel ramakTuk. PaguoranakTuku W KBa3aphl.
UEpHble ObIPHI B SIAPAX ralaKTHK

8.9

Bcenennas. Pacumpenue Bcenennoil. 3akoH
Xa606mna. Pasberanue ramaktuk. Bo3pacT u pamuyc
Bcenennon, teopust bosbmoro B3peiBa. Mopenb
«ropsauen BeenenHoiy. PenmmkToBoe nsnydenue

8.10

MacmmrabHas CTPYKTYypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHH




IPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOIr'PAMMBI CPETHEI'O OBILIEI'O OBPA30OBAHMUS

Kon
NpoBepPsIeMOro
TpeOoBaHMs

IIpoBepsiemble TpeOOBAHMA K NMPeIMETHBIM pPe3yJbTaTaM O0CBOCHUS
OCHOBHOI 00pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero 001ero
oOpa3zoBaHus

CchopMHpPOBaHHOCTh YMEHUH pacro3HaBaTh (HU3UUECKUE SBICHUS

(mporiecchl) M OOBACHATH UX Ha OCHOBE M3y4EHHBIX 3aKOHOB

Bnanenue OCHOBOITOJIarartomuMu (bl/ISI/I‘IeCKI/IMI/I ITOHATHAMHA u

BEIMYMHAMU, XapaKTEPU3YIOUMH (PU3NUECKHE POLECCHI

CchopMHPOBAHHOCTh yYMEHUH TNPUMEHATh 3aKOHBI KJIACCHYECKON
MEXaHHKH, MOJIEKYJISIPHON ¢buzuku u TEePMOAMHAMUKH,
JIEKTPOAUHAMUKY, KBAaHTOBOW (M3MKU M aHalM3a M OObsSCHEHUs
SBJICHUI MUKPOMHpA, MaKpoMHpa M MeraMupa, pa3jauyaTb YCIIOBHS
(rpaHu1bl, 00IACTH) NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB, IIOHUMATh
BCceoOLMI XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB U OIPaHUYEHHOCTb
UCMOJb30BAaHUS YACTHBIX 3aKOHOB; aHAJM3UPOBATh (PUIUUECKUE
IPOLIECChl,  HCIOJb3ySd  OCHOBHBIE  MMOJOXEHMS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMupoBaHHOCTh yMEHHS pa3NUyaTh YCIOBHS MPHUMEHHUMOCTH

Mojenel (pru3nuecKux Teq U MPpoLeccoB (SIBJICHUH)

CchopMHPOBaHHOCTh YMEHHSI peIIaTh pacu€THBIC 3aJadyd C SIBHO
3a/laHHOM M HESBHO 3aJaHHOM (PU3UYECKONW MOJEJbI0: Ha OCHOBAaHUU
aHaJM3a YyCIOBUS BBIOMpAaTh (DU3MUECKUE MOJENH, OTBEYAIOIUe
TpeOOBaHUAM 3a7aul, IPUMEHATH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH
U TOCTyJaThl  (U3MYECKHMX  TEOpUH  IpPU  HCIOJIb30BAHUU
MaTEMaTUYECKUX METOAOB pEIICHUs 3a1ad, NPOBOAUTH PAacyEéThl Ha
OCHOBAaHUM HMEIOUIMXCA JAHHBIX, AHAJIU3UpOBATh pE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOABl  pEIIeHUs C y4ETOM  IOJYyYEHHBIX

pPE3YJIbTATOB

PemaTps kauecTBeHHBIC 3a7a4M, TPEOYIOUIME MPUMEHEHUS 3HAHUU W3
pa3HBIX pa3le]OB IIKOJBHOTO Kypca (DM3HMKH, a TaKkkKe HHTErpaluu
3HAaHUM M3 JPYrUX M[PEIMETOB €CTECTBEHHOHAYYHOI'O  IIMKJIA:
BBICTpauMBaTh JIOTMYECKYIO ILIEMOYKY PpACCYKIACHUM € Omopod Ha

N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (bI/IBI/I‘-IGCKI/Ie SABJICHUA




Bnanenue OCHOBHBIMU MEeToJaMu Hay4HOT O HO3HAHMS,
UCMOJb3YEMbIMU B (U3UKE: MPOBOAUTH TMpPSAMbIE U KOCBEHHBIE
U3MEepeHHs (QU3UYECKUX BEIUYMH, BbIOMpash ONTHUMAJIbHBIN Croco0
U3MEPEHUs U MCIONb3YsI U3BECTHBIE METOJbI OLIEHKU IOIPEHIHOCTEH
U3MEpPEeHUH, NPOBOAMUTH HCCIENOBaHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYUH C UCIOJb30BAaHUEM TMPSMbIX H3MEpEHUll, OOBSICHSITDH
NOJTy4YEHHBIE PEe3yJIbTaTbhl, UCTIONb3Ysl (U3HMUECKUE TEOPHH, 3aKOHBI U
NOHATUSA, U JENaTh BBIBOJBI, COONIONATh NpaBuia 0€30IacHOro Tpyaa
IIpU MPOBEJECHUHU HCCIEAOBAHUN B paMKax y4eOHOro 3KCIIEpUMEHTa U
y4eOHO-UCCIIEIOBATENBCKON  JEATENBHOCTH C  MCIHOJIb30BAaHUEM
OUQPPOBBIX  M3MEPUTENBHBIX  YCTPOMCTB M J1abOpaTopHOro

o0opyaoBaHus

ChopMupoBaHHOCT ~ YMEHUW  aHANM3UPOBaTh U OLICHUBATh
MOCJIEJICTBUS OBITOBOM M MPOU3BOJCTBEHHOH JIESTEIbHOCTH YEIOBEKa,
CBS3aHHOW C (DU3MYECKUMHU MPOIECCAMHU, C TMO3HUIUN IKOIOTHYECKOM
0e30macHOCTH; MIPEICTaBJICHUM 0 paImoHaIbHOM
OPUPOAONONB30BAHANA, @  TaKKe  Pa3yMHOM  HCIOJb30BAHUHU
JIOCTU)KEHUM HAayKu M TEXHOJOTMWU Il JajibHEHIIEero pa3BUTHUS

YeJIOBEYECKOro 001ecTna

OBnazneHue pa3iIMyHbIMU criocodamu  paboTl ¢ HHGpopManuei
¢u3nyeckoro  coAaepkaHWs C  HCHOJb30BAaHHEM  COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOIydaeMoi HH(pOpMauu

10

ChopMupoBaHHOCTH ~ YMEHHH  TNPUMEHSATH  OCHOBOIOJIATAIONINE
ACTPOHOMHMYECKHE TOHSTHS, TEOPUM M 3aKOHbl ISl aHaiu3a |
0o0BsiCHEHHsI (PU3UYECKUX TIPOIECCOB, MPOUCXOANIMX Ha 3BE3NAX, B
3BE3HBIX CHCTEMaX, B MEXKIaJaKTUUYECKOW cpene; JABUKECHUs

HeOECHBIX TEJI, DBOIIOLNH 38630 U Beenennoit




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA ETID
11O ®U3UKE

Kon Ko
i o
pa3neaa/t IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
3JIeMEeHTAa
€MbI

1 MEXAHUKA
1.1 KMHEMATUKA

MexaHu4ecKkoe JABUXKCHUC. OTHOCHUTEIBLHOCTh

1.1.1
MEXaHNYECKOro ABMkeHUs. Cucrema oTcuéra

MarepuanbHas TOUKA.

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

TPaeKTOpIIA,

HepeMeIIeHIIe:

1.1.2 - _ = = - =
Ar=r(t))-r(t)=r,—-1n=

= (Ax, Ay, A7),

Ty Tb.
CrnokeHIle nepeMelleHHIl:

Ay =4+,

CkopocTh MaTepHaIbHON TOYKU:

U, =—L =X,. aHAIOII4HO v, =Y, U.=Z,.
t—=0

1.1.3
CrozkeHHe CKopocTell: o, =0, + 0, -

Beryucrienue rnepeMeleHus U yTH MaTEpUalIbHOM TOYKH
IIpU MIPSIMOJIMHEWHOM JIBH>KEHUH BAOJb OCH X IO FpaQuKy

3aBHCHUMOCTH Vx(t)




- . AD
YCKD[JEHIIE MaTepHalIEHOI TOYKIL a = —L =U, =
£l

At
1.14
Au o, :
a,=—> =(uv,) . agamorHo a, =(v, )", a.=(v.)
) At Ar—s o - T ) o
PaBHOMEpHOE NPSMOIMHENHOE IBUKCHHE:
x(t) = xg + Vput
x(1)
X
0
+
v
1.1.5
ox
t
v, (t) — v, = const
v
X
)
v




Ox

const

PaBHOYCKopCHHOG HpHMOHHHeﬁHOG JABHKCHUC:

at

x(t)=x, +u, 1+

v(t)=u, +at

1.1.6 a,. = const

L}."ir - L)_ll.'c = 2{.’__{ ['1-2 _Il]

L+
I ] — 1
HPII IBILKEHINI B OJTHOM HAIIPABIISHII IIVIE S = ——

e

CBoOoHOE TaficHHe. Y CKOPEHHE CBOOOHOTO MaJICHUSI.

Vi

Yo o

0] Xo ‘(,—

JIB>xeHue Tena, OpOIIEHHOT O MO YTIIOM O K TOPU3O0HTY:

Xy =x,+U. f=x +U, cosa-f
1.1.7 [() o T T

-

e ,
V() =y, t Uyt + & =V, +U,sinao- r— 2L
: 2 2
v (t)=uv, =vy,cosa

v (t)=v,, + gt =v,sino— gt

g.=0
g =—g=const




1.1.8

Kpusonuneitnoe qeuxenue. J[BuxkeHne MaTepuaibHOon
TOYKH 110 OKPY>KHOCTH.
VYrioBas 1 TMHEWHAs CKOPOCTh TOUKHU:

v =wR

wR

IIpn paBHOMEPHOM ABUKEHUHU TOYKH 110 OKPYKHOCTH

_27r_2
w—T— U

2z

2mo

. LleHTpOCTpeMUTENBHOE YCKOPEHHE TOUKU:

uc




R

. [lomHOE yCKOpEeHHE MaTepHaIbHON TOUKU

Teépnoe Teno. [loctynatenbHOE U BpalaTeabHOE

119 IBWKEHUE TBEPAOrO Tela
1.2 JMHAMUKA
HNuepimansHbie  cucteMbl  OoTcuéra. [lepBbli  3aKOH
121 Herorona. [Ipunuun otHocuTenbHocTH ["anunes
Macca tena. ILTOTHOCTB BEIIECTBA;
m
Py
p
1.2.2 =




1.2.3

Cuna. [IpuHIMD CynIepno3uLuy CUIL:

-

FpaBHOL[eﬁCTB =F +F+..

paBHOJEHCTB




+
Bropoii 3akon HeroTona: 11t matepuansHoi Touku B 1CO
F1 = may
F
1
124 |
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
—
£, Fy

Tperuit 3akon HeroTOHA 1151 MaTepuaabHbIX TOYEK:

-

Fip = —Fp

12




21

3aKOH BCEMHPHOTO TATOTEHHUS: CHJIbI TMPUTSKEHUS MEXKITY
TOYEYHBIMU MAaCCaMU PaBHBI
mim;
RZ

F=G

1.2.6




Cuna tsxectd. LleHTp Tsxectu Tena. 3aBUCUMOCTh CHJIbI

TSDKECTH OT BBICOTHI h Haa TIMOBCPXHOCTHIO IIJIAHCTHL

panuycom RO:
_ GMm
"7 Ry + )2

mg

(R
0

+
h)
2
GMm

1.2.7

Cua ynpyroctu. 3akoH ['yka:
E, = —kx




—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUS:
Fp = uN
F
™
uN
1.2.8
Cuna TpeHus MOKOsI:
Ep, < uN
F
™
<
uN
Koadpdunuent tpenus
HaBnenue:
P=%
1.2.9 p
S




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHUJIbI OTHOCUTEIIBHO OCH BpalllCHUA:

M| = Fl, rne | — nneyo cuiisl

-

F

OTHOCUTENIFHO  OCH, mpoxojsmed depe3 Touky O

HNEPIEHIUKYJIIPHO PUCYHKY

1.3.2

entp macc tena. LlenTp Macc cucTEMbl MaTepUaIbHbBIX

TOYCK:

minr + m2r2+.. .
my + m2+

>

Ty,







B onHoponHOM 10JI€ TSKECTH

(g = const)

const)
[EHTP MacC TeJla COBMAAET C €0 IIEHTPOM TSKECTH

1.3.3

VYcenoBus paBHoBecus TBEpAoro tena B MCO:

M, +M, +...=0

\Fi+Fy+...=0

HHH#HPar##
1.3.4

3akou [lackans




Hasnenue B xxuakoctu, mokosieiics 8 MCO:

P =po+pgh
p
#H##Par##t | P
1.3.5
0
+
pgh
3akoH ApxuMmena:
FApx = —Byuirecn
F
Apx
#H#HPar### _
1.3.6

BBITECH




€CIM TeJIo | KuaKocTh nmokosTcs B UCO, o

FApX = ngBbITeCH

F
Apx
pgVv
VYcioBue niaBaHus Tel
1.4 3AKOHbI COXPAHEHNA B MEXAHUKE
NMnynbc MaTepHanIbHON TOYKH:
p=mv
p
HHHPar#H#
1.4.1
m
1%
H P NMmynbc cuctemsl Tei:
1.42 p=p +p2t..




3aKOH U3MCHCHUA U COXpaHeHI/Iﬂ I/IMHyﬂbca:
#h#Pariiy | B UCO

1.4.3 Ap = A(pl +p2t.. ) = FloneunBt + FpuennAt+. ..







1 BHEITH

At

2BHEIIH

At

B UCO , eciin

Ap = A(pl + pr+...

A(




, €CITH

- -

FlBHeLuH + FZBHemH+-- .

1 BHEIIH

2BHEIITH




+
0
PeakTuBHOE IBUXKEHNE
F
HHHPar Ar X

1.4.4 PaGoTa cuiibl Ha MaJIOM TIepEMEICHUU:

A =|F| |.-'1|.JT|-+:05 a=F, -Ax

'<(;

D
MOIIHOCTE CHJIBI:
€CJIM 32 BpeMsi
At
1.4.5
At
paboTa CUIIbI U3MEHSETCS Ha , TO MOITHOCTD CHJIBI
AA
P=— =F-v-cosu
ﬂf Ar—
46 Kunernueckas sHeprus MaTepraibHON TOUKHU:
o . my? ~ p?
KHUH — 2 - Zm




KHH

my

2m

3aKOH U3MEHEHUSI KHHETUYECKON SHEPTUU CUCTEMBbI

MarepuanbHbIX Touek: B MCO AEkuH = Al + A2 + ...




1.4.7

[ToTenumanbHas SHEPrus:
JUISL TOTEHIUAJIbHBIX CUJT

A12 = Ell'IOTeHL[ - EZ]'IOTEHL[—: AEHOTex—[u

1norenn

2MOTEHI

AE

TIOTEHIT

IlorenuuannHast OHCPruAd MaTepHaHbHOﬁ TOYKH B
OAHOPOAHOM ITOJIC TAKCCTHU!

EI'IOTE‘HL[ = mgh

TOTEHI]




mgh

[ToTennmanpHas Y3HEPrUs yupyro a1ehopMupOBaHHOTO

Tena:
kx?
EHOTeHu = 2
E
TOTEHI]
2
kx

3aKOH U3MEHEHHS U COXPAaHEHMS MEXAHUYECKOW dSHEPIUH:

Euex = Espn — Emmma

14.8 B IICO AE,ex = Agcex senoresu. can,
B IICO AE,ex = 0, eClIH Agcex senoresmn cun = 0
1.5 MEXAHUWYECKHWE KOJIEBAHW A 1 BOJIHBI
1.5.1 lapmonndeckne  KoneOaHUST ~ MaTepualbHOW  TOYKH.




Ammmtyna u o ¢daza  konebGaHUil.
OIMCaHue:
x(f) = Asin( @t +0,),

v (1) =x,.

rac X - CMCHICHUEC U3 paBHOBECCH .

JlnHamMuyeckoe onucaHue:

ma

ma, = —kx,
X
—kx,
riue
k = mw?
k
mw
2
. OTO 3HAYHUT, YTO
F, = —kx

a(d=(v ), =—0x) =a +a'x=0,

Kunematnueckoe




DHEpreTuyecKkoe OMMCaHue (3aKkoH COXpaHEHUS

MEXaHUYECKON PHEPTUn):

ms kY omt kA
2 2 2 2

CBs3b aMIUIMTYZIBI KOJMEOAHUI CMEIIeHUs] MaTepuaIbHON
TOYKM C aMIUIMTyJAaMHu KoseOaHuil e€ CKopocTh U

YCKOPCHHS:

Upee =04, =04

[lepuon u yacrora konebaHui:

[Tepuon mManbix CBOOOAHBIX KOJNEOAHWM MAaTEMaTHUYECKOTO

MasITHUKA:
152 ]
I'=2m |—
g
[Tepno cBOOOIHBIX KOJIEOAHUH TTPYKUHHOT'O MasTHHUKA!
m
T = 2:]-[ ?
153 Bomyxnennole  konebanus. Pesonanc. Pe3zonaHcHas
KpUBas
[lonepeunbie u  mpoponbHble  BOJHBL — CKOpOCTb
pacnpoCTpaHEHUs U JJIMHA BOJIHBI:
v
A=vT =—
%
A
154




WuTepdepenuus u audpaxuus BoJH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYIJIAAPHAA ®U3UKA

2.1.1

Mopenu CTpOoeHHs Ta30B, JKUIKOCTEH W TBEPABIX TEIL
[lycte TepMmoanHamuueckas cucrema (Tenao) cocTouT us N
OJIMHAKOBBIX MOJIEKYJI. Torma KoJm4ecTBO BEIIeCTBa

N _m

V=—=
Ny




rac

—4ucia0 ABOrajapo, m — Macca CUCTEMBI (Tena),
7

u
— MOJIIpHas Macca BeIecTBa

2.1.2 TemnoBoe ABMKEHNUE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 B3anMopeiicTBHe dacTHIl BEIIECTBA

2.1.4 Huddysus. BpoyHoBCcKoe nBHXKEeHNE

2.1.5 Monens naeansgoro raza B MKT
CBs3p MEXKIY [JaBJIECHUEM M CpPEIHEH KUHETUYECKOU
SHEprued  MOCTYMaTeNIbHOTO  TEMJIOBOTO  JIBMIKEHUS
MOJIEKYJI HieasIbHOT0 Ta3a (ocHoBHOE ypaBHeHne MKT):
P=lmﬂu3 =En{ Mgy I

2.1.6 3 3\ 2 3 .

rae m0 — Macca OJJHOM MOJIEKYJIbI,




- KOHIICHTpAalus MOJICKYJI

2.1.7 AbcomoTHas temneparypa: T =t +273K

Ces3p TemmepaTypbl rasa co cpenHell KHUHETHYECKOU

3Hepr1/1e171 MNOCTYIATCJIBHOI0 TCIJIOBOI'O JABWIKCHUSA €ro

MOJIEKYII:
2.1.8 ] 2
P Ly 3 kT
\ 2 2
2.19 VYpaBuenue p = nkT
Mopens uaeaabHOro raza B TCPMOANHAMUKCE:
( VpapHeHHe Menmereera — KianeHposa
| BEIpeUKeHHe U1 BHYTPEHHEH SHEePIHH
VpaeHenne Menzeneesa — KiameiipoHa (IIpHMeH
3aIlcI):
RT
2.1.10 pV =""RT =vRT =NiT, p=P"~

K H

BripakeHHe U1 BHyTpeHHell 3Hepriil 0IHOATOMHOI

rasa (IIpIMeHIMBIe (JOpMBI 3aIlIIcH):

L‘=%vRT =%NIcT =3 M pT —ve,T= %pV

2




3akoH JlanpTOoHA I AABJICHUS CMECH Pa3pEKEHHBIX [a30B:
p=p +tpt+..
p
p
1
2.1.11
+
p
2
+
N3onporieccsl B pa3pexeHHOM rasze ¢ MOCTOSIHHBIM YUCJIOM
MoJieKyJ N (C TOCTOSHHBIM KOJMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
uzoxopa (V = const):
p
- = const
T
2.1.12
T




const

)

n3obapa (p = const):

= const

~ <

const

I'pachrueckoe npeacraBiieHne U30IporeccoB Ha pV-, pT-u
VT- gnarpammax.

OO0BEeIMHEHHBINA TA30BbIA 3aKOH:

pV ;
T = cons

pV




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HacmmeHHme N HCHACBIIICHHBLIC IIaphbl. KaugectBenHas

3dBUCUMOCTD IINIOTHOCTU W JABJICHUS HACBIONICHHOI'O IIapa

2.1.13
OT TEMIIepaTypbl, HX HE3aBUCUMOCTb OT 00BEMa
HACBILIEHHOI0 I1apa
BiaxxnocTs Bo31yXa.
OTHOCHUTENbHAS BIAXKHOCTD!
¢ _ pnapa (T) _ pnapa (T)
pHaCbI].L[Hapa (T) pHacmLLmapa (T)
p
Hachlmapa
2.1.14
vy
p

napa

()




v

)

HaChIIIapa

napa

H3MmeHeHune arperaTHbIX COCTOSIHMM BEIIECTBA: UCIAPEHUE

21 1 KOHJEHCalusl, KUTIEHUE KUJKOCTH
5116 N3meHeHne arperatHbiX COCTOSHHMM BELIECTBA: IUIABJIICHHE
o U KpUCTAJUIN3ALINS
2.1.17 [IpeobpazoBanue 3Hepruu B (pa30BbIX IEPEX0ax
2.2 TEPMOAVMHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMIIEPATYPA
222 BuyTrpennsis sHeprus
Tennonepenaua kak crnocod U3MEHEHHS BHYTPEHHEH
223 sHepruu  0e3  coBepuieHus  pabotel.  KonBekius,
TEMJIONPOBOIHOCTD, U3IIy4YCHHE
KoisnuectBo TemnoTsl.
VY aenbHas TEIIOEMKOCTD BEILIECTBA C:
Q = cmAT
224




cmAT

225

VYnenpHas TemnoTa napoodpa3oBanust L: Q = Lm.
YaenbHas TEIoTa IUIaBiIeHus A Q = Am.

VnenbHas TemoTa cropaHus Tomimsa q: Q = gm

2.2.6

DnemeHTapHas paboTa B TEpMOJUHAMUKE:
A = pAV

pAV

Brraucnenune pabGoTtel mo Tpaduky mporecca Ha pV-

TuarpaMMe

227

[1epBblil 3aKOH TEPMOIHUHAMUKH:

Q12 =AUip + A1 = (U —Up) + Agz




w

Anmna0ara:
Q12 = 0= Ay, = (U; — Uy) = AUy,




w

2.2.8 Bropoii 3akon TepmoauHamMuku. HeoOpaTumbie mporeccol
[IpuHumne! nerictBus rennossix MamuH. KIT/L:
229 "= T o o
o XHarp Harp ZHarp
Makcumanbnoe 3Hauenne KI1/I. [ukn Kapuo:
Tore —Ton T
2.2.10 M M = Ny = — =]
T, Harp T, £y
YpaBHeHHUE TEII0BOro OajaHca:
2.2.11

Q1+Q2+Q3+...:0




+
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE I10OJIE

3.1.1

OnexTpuzanus Tenl U e€ MPOSBICHUS. DJIEKTPHUECKHI
3apsa. /[IBa Buaa 3apsaa. DJIEMEHTapHbIN 3JIEKTPUYECKHit

3apsna. 3akoH COXpPaHCHHSA 3JICKTPUICCKOTO 3apaaa

3.1.2

B3aumopneiictBue 3apsaoB. Toueunsie 3apsbl. 3aKOH
Kynona:
B OZIHOPOJIHOM BEILECTBE C JUNIEKTPUUECKOU

IMPOHUIACMOCTBIO




'? ) 1 '? i "-_?1
F=k|1|_‘b"= .|1|_|‘
&1 4mes, 1

313 Onextpuueckoe mnojie. Ero nelictBue Ha 3JIEKTpUUYECKHE

3apsiibl

HanpsokEHHOCTB IEKTPUYECKOrO MOJIS:

) F
qnpo6m>1171
E
q

TIPOOHBIH
3.14

F

ITone ToueuHnoro 3apsijaa:

Er :kT‘_




OJTHOPOIHOE ITOJIE:

E = const.

const.

Kaptunsl muHnil HanpsKEHHOCTH ATUX MOJIeH

3.1.5

IloTeHManbHOCTH SJICKTPOCTATHUYCCKOI'O ITOJIA.

Paznoctn IOTCHIIMAJIOB U HAITPSXKCHHUEC!

Az = q(¢1 — ¢P2) = —qAdp = qU.




q(¢

¢
2
)
—qA¢
qU.
HOTGHI_II/IaJIbHaSI BHCpFI/IH 3ap;1)1a B BHCKTpOCTaTI/IquKOM
TTI0JIC.
W =q¢
w
qé
A=—AW
A

-AW




HOTeHI_II/Ia.H QJICKTPOCTATHUYCCKOI'O IIOJIA:

o=
q
¢
q
W

CBs13b HaHpH)KéHHOCTI/I IIOJIAA U pa3HOCTU IMOTCHIHAJIOB 1A

OJTHOPOAHOTO 3JIeKTpocTaTrueckoro noJsi: U= Ed

[IpyHIMD Cynepno3nuLMU JIEKTPUUECKHUX ITOJIEH:

E=E1+E2+,¢=¢1+¢2+

3.1.6 =




3.1.7

ITpOBOJHHKH B 3JIEKTPOCTATUYECKOM IOJIE.
YcioBue paBHOBECHS 3apsiioB: BHYTPHU IPOBOJIHUKA
Et=0




0

, BHYTPH ¥ Ha MOBEPXHOCTH IIPOBOAHHUKA ( = const

318 JusnekTpuku B ANIEKTPOCTATUUECKOM noie.
1.
JusnekTpuueckasi IpOHUIIAEMOCTh BEIIECTBA €
Konnencarop. D1eKTpoEMKOCTh KOHJIEHCATOpA:
q
C=-—
U
C
U
q
3.1.9

DneKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOopa:
£gyS

=g~

&&




eC

3.1.10

Hapanneanoe COCIMHCHUEC KOHACHCATOPOB:

q=0q +q2+"'rU1 = U2 =""Cr[apam1_Cl +C2+




Hapaui

IlocaemoBaTeabHOE COCTUHEHHIES KOH/T CHCATOPOB:

U= U1 +U2...,CI1 =q; =...,




T1I0CI







3.1.11

OHeprus 3apspKEHHOr0 KOHIeHcaTopa:
_qU _CU*  ¢*
<27 2 2

qU

cU

2C




3.2

3AKOHBI [IOCTOAHHOI'O TOKA

Cuna Toka:
=24
3.2.1 Af |0
[Tocrosinbiii TOK: I = const
Jlns mocrostHHOr O TOKa q = It
) VYcnoBus CynecTBOBaHUS IEKTPUUECKOTO TOKA.
o Hanpsoxenne U u O/1C E
3akon Oma JJ1s y4yacTKa LeMnu:
/- U
"R
Il
323
R
U
304 DNEKTPUIECKOE COTPOTHUBJICHUE. 3aBUCUMOCTH

COMMPOTHUBJICHUA OJHOPOAHOI'O MPOBOAHUKA OT €TI0 AJIMHBI 1




ceucHUs. Y ICIbHOE COIMPOTUBJICHUEC BCIICCTBA.

l
R:pg

3.25

Ucrounuku Toka. 9/1C ncTouHMKa TOKA:

ACTOpOHHI/lXCI/IJI

q

E =

A

CTOPOHHHUXCHIT

BayTpenHee conpoTHBIEHNE UCTOYHUKA TOKA




3akoH Oma /1715 TOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM LIETIN:

E=IR + Ir, orkyna

1

Rr
3.2.6

E

E.r
= R
HapannenLHoe COCAMHCHUEC ITPOBOAHHUKOB:
I=11+12+..,U01=02=._,,
1 1.1,
Rnapann Rl RZ -

3.2.7

Hapa







HOCJ’IGHOB&TGJ’IBHOC COCAMHCHUE ITPOBOAHHUKOB:
U=U1+02+..,11=12=..,
RnocjI = Rl + R2+

R

R
1
+

R
2
+
PaGoTa snexkrpuyeckoro Toka: A = [Ut.
3akoH Jlxoynsa — Jlenna:

Q = I’Rt
Q
3.2.8 -

1
2

Rt

Ha pe3ucrope




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

3.2.9

MOUIHOCTB MEKTPUYECKOT0 TOKA:
A4
P=—0 =1IU
At Ar—ul)
TennoBas MOIIHOCTDb, BbIACIIEMAA Ha PE3UCTOPC:

p-rr=Y _m
R

MOoOIIHOCTE UCTOYHHKA TOKA:




MCTCH:IT

At Ars0

3.2.10

CBOoOOAHBIE HOCUTENH  JJIEKTPUYECKUX  3apsAlIoB B
MPOBOJHHUKAX. MeXaHU3Mbl MPOBOJUMOCTH  TBEPIBIX
METaJUIOB, PACTBOPOB M PACILIABOB JJIEKTPOJUTOB, Ta30B.

[HonmynpoBoauuku. [1oaynpoBOAHUKOBBIN 11O

33

MAI'HUTHOE ITOJIE

3.3.1

Mexanndeckoe B3aMMOJEHCTBUE MAarHuTOB. MarHuTHoe
noie. Bektop  marmuTHOM — mHAyKuuu. [IpuHDMn

CYIICPIIO3UITUN MAIHUTHBIX MOJIeH:

B = B1 +B2+




JluHUM WHIYKUMM MarHuTHOro mnoJia. KaprtuHa JmHHI
WHIYKIUU MAarHUTHOT'O OJIs IIOJIOCOBOT'O u

HO,Z[KOBOO6pa3HOFO ITIOCTOAHHBIX MarHuTOB

332

OneiT Opcrena. MarHUTHOE MOJIe IPOBOAHUKA C TOKOM.
Kaptuna nuHUN HMHIYKIMM MAarHUTHOTO MOJS JJIMHHOTO
IpsIMOTO  IPOBOJHUKA M 3aMKHYTOIO  KOJIBLIEBOTO

IMPOBOJHHUKA, KATYHIKH C TOKOM

333

Cuna Amiepa, e€ HanpaBJeHUE U BEJIMYHHA:

F, = IBlsina

[Blsina.

, TJI€ 0. — YT OJI MEX/1y HalpaBJIEHUEM ITPOBOIHUKA U BEKTOPOM

>

B

334

Cuia Jlopenna, e€ HanpaBJICHHE U BEJIMYUHA!

Fnop =1 q | vBsina

Jlop




| gl vBsina

TJE 0. — YIoJl MEXKY BEKTOpamMu

-

v

. I[BI/I)KCHI/Ie 3ap$DKeHHOI71 qaCTUIbl B OHOPOJHOM MAarHuTHOM
I1oJIe

34

OJIEKTPOMATHUTHASA NHYKLNA

34.1

ITotok BCKTOpPa MarHuTHOM HHAYKOWUHA:

® = B,S = BScosa

BScosa




342

SIBnenue anekTpoMarHuTHOM MHAYKIMHU. D/1C nHAyKIHN

3aKOH 3JIeKTpoMarHuTHoU uHaykuuu dapanes:

AD
343 E = =’
N -r
Af—)
O/1C uHAyKIUH B IPSIMOM MTPOBOJHUKE JUTMHOM 1,
JBHKYIIEMCS] CO CKOPOCTBIO
v
v
344
wlD




)

B OJJHOPOJTHOM MAarHUTHOM moie B:
| E; |= Blvcosa

Blvcosa

, TJIe 0L — yroJl MeXAy BeKTOpoM B 1 Hopmaiibio

n

K TUTOCKOCTH, B KOTOPOM JIeXKaT BEKTOPHI

-
>

lnv

; €CIH




TO

Blv

| E; |= Blv

3.4.5

ITpaBuino Jlenna

3.4.6

NHAyKTUBHOCTB:




~| e

, uma @ = LI
Camounnaykuus. 3J1C caMOMHIYKIINU:

E, =—L£L ——II'
At

ol [
i

f—)

3.4.7

3Hepr1/15{ MAaravTHOI'O IOJIAA KAaTYIIKHU C TOKOM:

W_LI2
2

LI




35

OJIEKTPOMATHUTHBIE KOJIEBAHWA 11 BOJIHBI

3.5.1

Konebatenpuplii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE

Kose0aHMsl B U/I€AJIbBHOM KOJIeOATeIbHOM KOHTYPE:
[a() = Gumesin( ot +y)

]fffﬁl =g, =, cos( @t + @) =1 cos(cr +q)

®opmyna TomcoHna:

T =2nVLC
T
2
LC
, OTKyJa
21 1
w=—=—
T 4JLC
w




2z

LC

CBs13p aMIUIMTYZBl 3apsiia KOHJEHCATopa C aMILIUTYyJ0U
CHJIBI TOKa TpH  CBOOOAHBIX  DJIEKTPOMArHUTHBIX

KOJIeOAHHUAX B nacaJlbHOM K0J1€0aTeIbHOM KOHTYpPC:

I

Tax

E)

qma.x =

3aKOH COXpaHEHHUS PHEPrUu B HJICATHHOM KOJIEOATETHHOM

KOHTYpE:

352

353 BoiHyX/1€HHbIE 3JIeKTpOMarHuTHbIe Kosiebanus. Pesonanc
354 Ilepemennsiii  Tok.  IIpomsBoncrBo, mepemaya

moTpedIeHe dIEKTPUIECKON SHEPTrun




cu? LIt cu? Lt
+ = R = T = const.
2 2 2 2

3.5.5

CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bzaumnas
OpUEHTAlUsl BEKTOPOB B JJEKTPOMArHUTHOM BOJIHE B

BaKyyMe:

- -

E1l1Blc

3.5.6

[kana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne

QJICKTPOMArnuTHBIX BOJIH B TCXHUKC U 6I>ITy

3.6

OIITHUKA

3.6.1

[IpsiMonMHEeHOE paclpoCTpaHeHHe CBETa B OJHOPOJIHOM

cpene. Toueunsiii ucrounuk. Jlyd ceera

3.6.2

3aKOHBI OTPAYKEHUS CBETA.

a=p




ol p

Ve

3.6.3

[TocTpoenue n300pa>keHuit B MIIOCKOM 3epKajie

3.64

3aKOHBI IPEJIOMJICHUS CBETA.

HpeHOMHCHI/Ie CBCTa.

nisina = nysing.

sino.

sinp.

AOCOJIFOTHBIA MOKa3aTelb MPCIOMIICHUA:
c

Nagec = v

abc




OTHOCHUTEIIbHBIN MOKA3aTelb PEIOMIICHUS
n, v

Nory =
1 V2

OTH




Xon srydel B IpU3Me.
1"1 = 1"2 N H].}']. = HJ}'J
CooTHollleHHE YacTOT M COOTHOILEHWE JJIWH BOJH IpU

nepexoa€ MOHOXPOMATUYCCKOTO CBETa UYCPE3 TI'pPaHULY

paszena IByX ONTHYECKHX Cpe.:

3.6.5

nHy<mn )

n

Oy

[TosmHOE BHYTpEHHEE OTpaskeHue.

[IpenenbHeplii yroi MoJHOro BHYTPEHHET O OTPAXKECHHUSL:

. 1 n;
Sinay, = =—
OTH ng

Sino.

p




OTH




Cobuparonyie W pacceuBarolIve JMH3bL. TOHKas JHH3A.

DOKYCHOE PACCTOSIHHE U ONTUYECKAsl CHUJIa TOHKOW JINH3BI:

1
D=—
F
D
3.6.6
F
1
®opmyJia TOHKOW JINH3BIL:
1 4 1 1
d f F
d
3.6.7
1
+




VBenauueHue, JaBacMoe JIMH30M:

h 111
F:—:—
H d




d T

A S\
FN\ : h

3

B cnyuae paccenBaronieil TMH3bIL:

3.6.8

1
D0 = F =—0,
D




h Ifl
r=—=—1
H d
r
H
h
d
I'A

Xox myda, IpOUIeANIero JMH3Y MO IPOU3BOJIBHBIM YIJIOM

K €€ riaBHOM onTHueckoi ocu. [locTpoeHune nzobpaxeHuit




TOYKHU U OTpe3Ka NpsSMOM B COOMPAIOLIMX U PACCENBAIOIINX

JIMH3aX U UX CUCTEMAax

doroanmapaT KaKk oONTHYECKWiM mpubop. I[maz  kak

3.6.9
OITHYECKAs cCUCTEMA
Wnrtepdepennmst  cBera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHMHHMYMOB B
nHTepHEepPEeHIIMOHHOW KapTUHE OT JBYX CHH(a3HBIX
KOT€pEHTHBIX UCTOYHUKOB:
3.6. v}
MAKCHIMYMEI — A=2m—, m=0,%1,£2,£3, .,
v
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,t1,+2 +3 .
Hudpakuus csera. JudpakunoHHas peméTka. Y clIoBHUE
HAOMIOJCHNUsI TJaBHBIX MAaKCUMyMOB IIPH HOPMAaJbHOM
MaJeHU MOHOXPOMATUYECKOTO CBETa C JIJIMHOW BOJIHBI A
Ha pemérKy ¢ neprojaom d:
dsing,, = miA,m=0,4+/-1,+/-2,4+/-3,...

dsing

m
3.6.11

mA,
m
0,
+/
1,




3.6.12

Hucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOM IV AJIU3M

4.1.1

I'unoresza M. [1nanka o kBanTax. ®opmymna [lnanka: E = hv




®oToHbl. DHEprus GpoToHa:

hc
E=hv=—=npc

A
E
hv
A
he
4.1.2 =
pc
Nmnynse ¢potona:
_E hv h
P=C=C ™2




hv

413 ®oroapdexr. Omnwitet  A.I.  CromeroBa.  3aKOHBI
o dboTordhdexra
VYpaBHeHue DiHITEWHA 11 poToddPexTa:
E(IJOTOHa = ABbIXOﬂa + EKHHmax ’
4.14 porona
ABBIXOIIa

+




KUHMax

roe,
hc
EcbOTOHa =hv = 7:
¢dotoHa
hv
A
hc
hc
ABleO,ELa = hv}(p = /1_
Kp

BbIXO1a




hv

kp

Kp

he

EKPIHmaX

KMHmMax

=e Usar[




eU

my

max

3ar

4.1.5

JlaBieHue cBeTa.
JlaBneHne  cBeTa  HAa  TOJHOCTBIO  OTPa’KAOUIYIO
MOBEPXHOCTh M  HA  TMOJHOCTHIO  MOIMVIOLIAIOIIYIO

MOBEPXHOCTh

4.2

OU3MKA ATOMA

4.2.1

[InanerapHast Mmoaeb aToMa

422

[Toctynater bopa. M3nyuenue u moriomnieHue GOTOHOB TIPH
IEepexXo0Jie aToOMa ¢ OJTHOIO YPOBHS SHEPIrUM Ha APYroil:

he
= - = |EH - E

Y

hv

mn ™

423

JIuHeituaTeie CIEKTPHI.

CriekTp ypoBHEH 3HEPruu aToMa BOJAOpOJIa:

~13,63B
E,-— >

"

, n=1,23, ..

f

4.3

OU3NKA ATOMHOI'O A/1PA

43.1

Hyxnonnas monens sapa I'elizenOepra — MiBanenko. 3apsn




sapa. MaccoBoe uncio siapa. Mzoromnsl

PannoakTHBHOCTE.

Anbda-pacnan:

bera-pacnan.

DNeKTpOHHBIN B-pacma:

432

A A 0 —_—
zX2z Y + je+v,

[TozuTponHsIii B-pacna:
X A7+ S +v,

raMMa-I/ISJ'Iy‘IeHI/Ie

3aKOH paJuOaKTUBHOIO pacnaja:

-t
N(t) = Ny * 27

N(1)

433 *

-1




ITycts m — Macca paluoakTUBHOTO BellecTBa. Toraa

—t
m(t) =mg* 27

m(t)

434

SAnepHble peakuuu. JleneHue u CUHTE3 saep




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






