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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha YypOBHE CpelnHero oOiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TakkKe ¢ y4€ToMm QenepanbHOi paboueil mporpammbl BocnuTanusa U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelibHbBIC
POTrPaMMBI.

[Iporpamma 10  ¢u3uke omnpenenser 00sg3aTENbHOE  MPEIMETHOE
COJIEp)KaHUE, YCTaHABIMBAET PEKOMEHAYEMYIO IOCIEAOBATENbHOCTh N3YYECHUS
TEM ¢ pa3fe’oB ydyeOHOTO TMpeaMeTa ¢ Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHocTe oOyuaromuxcs. [Iporpamma mo ¢usuke naét mpeAcTaBICHHUE O
LensiX, COAep’KaHWW, OOIEel CcTpaTernu OOy4YeHHs, BOCIHUTAHHUS M PpPa3BUTHUSA
oOydJarommxcs cpeacTBamMu ydeOHoro mnpeamera «®Pusuka» Ha yriayOiaEéHHOM
YPOBHE.

N3yuenne kypca ¢uszuku yriayOiaEHHOTO YPOBHS TMO3BOJSIET pPEaM30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAIH, HAIIPABJICHO HA CO3/IaHHME YCIOBUHM IS
MPOSIBIICHUS] CBOUX MHTEIJIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
OOy4JarommMMcsi, KOTOpblE HEOOXOAUMBI IS TMPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHaTBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUUYECKUM U WHKEHEPHBIM CHCIIUATLHOCTSIM.

B mporpamme mno Qusuke ONpenensioTcs IUIAHUPYEMble pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHoie (Ha  yrayonéunom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW It pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOYYaloIIMXCs, OCBOMBIIMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN MOXO/.

[Iporpamma o Gpu3uKe BKIIOYACT:

. MJIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (GU3HKU Ha yTiyOJI€HHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;
. cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[IporpaMmma mo ¢u3MKe HMeEeT MPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YUUTENAMU (DPU3UKH JIJIsI COCTABJICHHS CBOMX PabOvMX MpOTrpamm.

IIporpamMma 1o ¢pu3nkKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
IIPENOCTABIACT BO3MOXHOCTH JUISl peau3allid  Pa3IM4HbIX METOIUYECKHUX



MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

duzuka Kak Hayka o HauOosiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyMas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. IKoabHbIN Kypc PU3NKN — cucTeMO0Opasyromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHUs] HOBBIX MaTepUajioB C 3aJaHHBIMHU cBoiicTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTH HAyYHbIN
METO/1 IO3HAHMSI IPU BHITIOJIHEHUH UMH YY€OHBIX MCCIICIOBAaHUM.

B ocHoBy Kkypca ¢u3uMku Ha ypoBHE CpeaHero oOuiero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOEHUS.

Hoea uenocmuocmu. B cOOTBETCTBUM C HEH KypC SIBIISIETCS JIOTUUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJITACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEil maTepuan Kypca (U3HKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE W
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanusi Npeanosaraet HCIOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pa3BuTHeM OOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMamMu.

Hoea npuxnaonoit nanpasnennocmu. Kypc pusuku yriy0aéHHOTO YPOBHSI
MPEAnosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3ToM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TNOCPEICTBOM BBEACHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM palMOHAIBHOTO MPUPOOTIONH30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHnue copepKaHus MPOTpaMMBbI TI0 PU3HUKE JOHKHO OBITH TTOCTPOCHO HA
OPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusuku peanusamus 3THUX



IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mporecca. g yrayOaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOIO0 SKCIEPUMEHTA,
BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHUE OIBITHI IPU HU3YYEHUU HOBOTO
MaTepuana, 1abopaTopHble padOThl U pabOTHI MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanu3aluyd (QU3MYECKOrOo TpakTHKyma. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmocod — 3T0
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipolecce u3ydeHus pasaena (temsl). IIpu 3Tom mon paboramu
MPaKTUKyMa MTOHMMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/Ia O€3 MOIIAaroBO HHCTPYKLIUU.

B nporpaMmmMe mno (Qu3uke cuUCTEMa YYEHHYECKOTO HKCIEPUMEHTA,
7a00paTOpHBIX pabOT M NMpaKkTUKyMa Ipe/ICTaBlIeHAa €IWHBIM IepeuyHeM. Bridop
TEMaTUKHU JJI1 3THX BHJIOB YUECHHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCA
Y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi KabuHeta Qu3uku. I[Ipm sTomM obOecneunBaercs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OMBITOB TIO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonpiioe BHUMaHuE YIENSETCS PEUICHUI0 PAacYETHBIX M KayeCTBEHHBIX
3anay. [Ipy 3TOM I pacy€THBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 3aJa4M C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO0, MO3BOJISIONINE TTPUMEHSThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
MHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HbIX pa3ienoB. /[ kauecTBEHHBIX 3aaad
PUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpencKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPEOYIOIIre BbIOOpa
buznyecKoil Moaenu A CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k wmarepualibHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO Ipolecca Kypce (PU3NKU YrIyOJaEHHOTO
YPOBHS Ha YPOBHE cpeHero odiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 0O0OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B Iporpamme IO
bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPALlMOHHOE 000pYI0BaHHE.

JleMoHCTpaliMoHHOE  000pyAoBaHue (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBAaET IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpamMme Mo (U3HKEe KIIOYEBBIX JEMOHCTpAlMid s



UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  MPOILIECCOB, HSMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpymOBaHHE UIsI YYCHHYECKHX MPAKTUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

. dbopMHpoBaHUE MHTEpECa U CTPEMIICHHs] 00yJaronuxcsi K HaAy4HOMY
W3YYECHUIO TPUPOJBI, Pa3BUTUE WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

. pa3BUTHE TMPEACTABICHUM O HAYYHOM METOAE IIO3HAHHUS U
(opMUpOBaHKE UCCIIEOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHUs
OCHOB CTPOCHHMS MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. bopMHpOBaHHE YMEHHUI OOBICHATH SBIEHUS C MCIOJIb30BAaHUEM
(du3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

. (dbopMupoBaHUE MPENCTABICHUN O POIN GUINKH JIJISI pa3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

. pa3BUTHE MPEICTAaBICHUH O BO3MOXHBIX cepax Oymyuien

mpoecCHOHANLHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJIrOTOBKA K
JanbHENIeMy 00y4eHUI0 B 9TOM HaIPABJICHHH.

JlocTikeHre 3TUX 1ieJiel 00ecreunBaeTCsl PEIICHUEM CIIeIYIONUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

. NpUOOPETEeHUE  CUCTeMbl 3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKJIIOYAs MEXaHUKY, MOJICKYJISIPHYIO
(bU3HKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3UKY;

. dbopMHpOBaHHE YMEHUN TIPUMEHITh TEOPETUYCCKUE 3HAHUS IS
0OBsSICHEHHUS (PU3WYECKUX SBJICHUH B TPHUPOAC W I TPHHITHS TPAKTHICCKUX
pEIIEHNI B TOBCEAHEBHOM KU3HU;

. OCBOCHHE CIIOCOOOB pEIICHUS PAa3IUYHBIX 3a7a4 C SIBHO 3aJaHHOU
bu3nYecKoil MOJENbI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSITEIHPHOE CO3JaHHE
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOI'O XapaKTepa;

. MOHUMaHUe (PU3NYECKUX OCHOB U MPUHIIUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;



. OBJaJICHUE  METOJIaMH  CaMOCTOSITEJIbBHOTO  IUIAHUPOBAHUS U
NpOBEeNCHUS]  (PUBNYECKUX  DKCIICPUMEHTOB, aHaIW3a ¢  HHTEPIPETAIIUU
uHbOpMaIIUH, ONIPEICTICHHS JOCTOBEPHOCTH MOTYYCHHOTO Pe3yJIbTaTa;

. CO3JIaHWE  YCJIOBUH i1 pa3BUTHS ~ YMEHUH  TPOCKTHO-
UCCIIEIOBATEIILCKOM, TBOPUECKOM I TEILHOCTH;
. pa3BuUTHE HWHTEpeca K cdepaMm TpodecCHOHATBEHON IesTEeIhHOCTH,

CBSI3aHHOU C (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OPI'OC COO yriyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Duszuka» Ha YpOBHE CpEAHEro OO0IIero
oOpa3oBaHus BBIOMpaeTCss OOYYArOUIUMUCS, TUIAHUPYIOIIMMU TPOJODKCHHE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPHII.

Ha n3yuenue ¢pusuku (yrayOa€HHBIN ypPOBEHb) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanus otBouTcs 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B HENEIO),
B 11 xiacce — 170 gacoB (5 yacoB B HEJIEIIO).

[Ipeasaraempiii B mporpamme Mo (hU3MKE MepeyeHb JTabOpaTOpPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
pOBENECHHUS J1a0OpaTOpHBIX pPabOT M OMNBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPKAHUE OBYUEHUSA
10 KITACC

Pa3znes 1. Hayunblii MeTO] NO3HAHNSI IPUPOBI.

®duzuka — pyHAaMEHTaIbHAs HayKa O mpupoje. HaydHblit MeTo1 mo3HAHUS
Y METOJIbI UCCIIEIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TEOpHsl B MpoIecce MO3HaHusA Npupoabl. HabmoneHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHus: (PU3NYECKUX BEJIMYMH (AHAJIOTOBBIE U IUGPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemnoctT  u3MepeHuit  (u3nueckux BeaudyuH (aOcosoTHas U
OTHOCHUTEJIbHAS).

MopenvupoBanue pU3NYECKHUX SIBJIEHUH M MPOLIECCOB (MaTepuaibHas TOUYKa,
aOCONIOTHO TBEPAOE TeENo, HJealbHasl >KUIKOCTh, HJCaJIbHBIA TIa3, TOYECUHBIH
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

Ponbs u Mecto pusuku B pOopMUPOBAHHHM COBPEMEHHON HAy4YHOWU KApPTUHBI
MUpa, B IPAKTUYECKOUN IEATEIIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

W3mepeHne cuiabl TOKAa M HAIpSOKEHUS B LENM IOCTOSIHHOIO TOKa IpPH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LuppoBoil naboparopueit no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe namxeHre. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBMXKCHMS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1a4u MEXaHUKHU.

Pannyc-BekTop MarepualbHOW TOYKH, €r0 MPOEKUUU HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, ckOpocTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHuii U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE  JIBMKCHHE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U IMyTH MaTe€pUaIbHOU TOYKU OT
BPEMEHU U UX rpaduKH.

CBoOomHOE maaeHue. YCKOpeHHEe CBOOOMHOTO TajieHus. [/[BmwkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpadUKu.



KpuBonunennoe nBuxeHue. JIBWKEHHE MATEPUAIBHOM TOYKH IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJOTHYECKHUE MPOLECCHI: CIHUIOMETD,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopaenb cucTeMbl OTCUETa, WILTIOCTPALUS KHHEMAaTUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CrnocoObnl HcclieIOBaHUs ABIKCHUH.

Nnnmroctpanus npeaeinbHoro nepexoia i N3MEpEeHHe MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBWKEHHs Tena, OpOLIEHHOrO IMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEW, TPACKTOPUIM, CKOPOCTEN IBHXKEHUS OJJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yueHne HepaBHOMEPHOIO JBHKEHUS C LEIbI0 ONPEIEIECHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHUs MpU MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBH)KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IMYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOTO  maaeHus  (PEKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuenune pABWKEHUS Tella, OpoIIeHHOro ropu3oHTanbHO. IIpoBepka
TUMOTE3bl O NPSIMOM MPOMOPIHOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne ABMKEHUS Tejla MO OKPYKHOCTH C TOCTOSHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepuoa oOpalleHuss KOHUYECKOI0 MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3axkoH Hprorona. MuepumanbHble cuctembl orcuéra. [IpuHuun
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 1711 MaTepraaIbHON TOUYKHU.

Tpertuit 3axkoH HproTOHA U1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TITOTEHHUSA. OKBUBAJECHTHOCTh TI'PABUTAIMOHHOW H
WHEPTHON MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTbh YCKOPEHHSI CBOOOJIHOTO MaJIeHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, IBMXKyIIEerocs ¢
YCKOpPEHHEM.

Cuna tpenunsa. Cyxoe tpeHue. Cuia TpeHHMS CKOJIBKEHUS U CHJIa TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: IMOMIIUITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HaGntogenue JBWXKEHHS Tel B HMHEPUUAIBHBIX W HEMHEPLHMAIBbHBIX
CHUCTEMax OTCUETA.

[IpyuHIMIT OTHOCUTEIBLHOCTH.

Kayenne nByX LWIMHAPOB MM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  paBHOACHCTBYIONIEH  MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenue paBHOJEHCTBYIOIIEH CUIT TIPU JIBUKEHUU OpyCKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU IBM)KEHHS OpycKa IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



Hccnenopanne 3aBUCUMOCTH CWJI yIPYTOCTH, BO3HUKAIOIIKUX B MPYXXUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydenune NBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTBIO, IEPEKMHYTON YEPE3
JETKui OJIOK.

N3mepenne koadduiinenTa TpeHus 1Mo BeIUYUHE yrioBoro Koddduinenrta
3aBucumMocTu Fr,(N).

HccnenoBanue ABMKEHUS OpycKa MO HAKJIIOHHOM IJIOCKOCTH C TIEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenune nBMKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpHoe Teno. IlocTymatenpbHOoe M BpalaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIITEHH,
CTPOUTEINIbHBIA KPaH, peIIETUYaThIe KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HUccnenoBanue yciioBUM paBHOBECHS TBEPAOrO Tela, HMMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydenne ycToOM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuke.

Nmnyneec MarepuanbHOW TOYKH, CUCTEMBI MaTE€pUANIbHBIX TOYeK. LleHTp
Macc CUCTEMBI MaTE€PUAIbHBIX TOUEK. TeopeMa 0 JBUKEHUM LIEHTPa Macc.

NMnynibe cHITbl 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomeHT umIysibca MaTepualibHOM TOYku. [IpeacraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuibl Ha MajloM M Ha KOHEYHOM nepemenieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOLIHOCTH CHUJIBI.

Kunernyeckass sHeprusi maTepuaibHOM TOUYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



IloTeHIManbHBIE M HENMOTEHUHUAIbHBbIE CHWIbL. [loTeHnManbHas >SHEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM TIpaBUTAIMOHHOM mone. [loTeHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOTHl HEMOTCHIMANBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOM
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

VYpaBaeHnue bepHymm ayisi uacanbHOM >KUMAKOCTU KakK CIIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpoMCTBA U TEXHOJOTHYECKNE TIPOLIECCHI: IBU)KECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepenne MOIHOCTY CHUJIBI.

W3meHeHue sHeprun Teja Mpu COBEPIICHUN PaOOTHI.

B3auMHble npeBpallieHuss KUHETUYECKOWM W NMOTEHLMAIbHOW SHEPrUM IpHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopruie padomol, npaKkmukKym.

N3mepenne nmnyiibca Teia 1o TOpMO3HOMY IIyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJETH 3JEKTPOMOOMIIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHrE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanue cCOXpaHEeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJCHCTBUM.

N3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHHUS TOTEHIIMAIBHON YHEPTUU MPYKUHBI ¢ paOOTOMN CUIIBI
TPEHUS.

Omnpenenenue pabOTbl CHIIBI TPEHUS MPU JABUKEHUM Teja MO0 HAKIOHHOMN
IIJIOCKOCTH.

Pa3znes 3. Mousieky/isipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TOJOXKEHUS MOJeKyIspHo-kuHeTnueckoir teopun (MKT), ux
ompiTHOE oOOocHOBanme. Jluddysus. bpoyHOBckoe nBIKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABorajapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ uamepenus. Illkana
temriepatyp Llenbcus.

Mopnenp uaeanbHOro ra3a B MOJEKYJSIPHO-KMHETHUECKOW TEOPHUH: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHuEe MenzaeneeBa—Knaneiipona. AOcoiroTHas
Temneparypa (wmkana temneparyp Kenbuna). 3akon JlaneToHa. M3ompouecchl B
UJCATBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy [JaBICHUEM W CPEAHEM KHUHETHYECKOM  DHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBsi3p  aOCOJIIOTHOM TeMIlepaTypbl TEPMOJUHAMHUYECKOH CHCTEMBI CO
CpPEIHEN KHUHETUYECKOW JHEPIHE NOCTYIMATENBHOTO TEIUIOBOIO JBUKEHHS €€
YacTHLI.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETP,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anucero peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Huddy3ust sxuaKocTen.

Mogens onbita llTepHa.

[IpuTskeHnE MOJIEKYII.

Mopaenu KpucTajuIMueCKUX PemEToK.

Habmonenue u ncciaenoBaHue H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnegoBanue mpoliecca YCTAaHOBJIEHUS TEMJIOBOIO PABHOBECHUS TMIPH
TeI1I000MeHe MEXKy Topsiue U X0JIOAHOM BOJIOM.

N3yuenne M30TEpMUYECKOrO mpouecca (PeKOMEHIAOBAHO HCHOJIb30BAHKE
1 poBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO npoiecca.

N3yuenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHs COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckass (TJ]) cucrema. 3agaHue BHELIHUX YCIOBUM ISt
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl



TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHUs BEJIMYWH, OMHCHIBAIOIIMX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamMuku. (CaMONpoW3BOJIbHAS — perakcanus
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp uacalbHOrO ra3a B TEPMOJMHAMHMKE — CHUCTEMa YPaBHEHHM:
ypaBHeHHe MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHUEHTpPALUs YacTHUL, BHICOKHE
TeMIIepaTypbl. BelpakeHue i1 BHYTPEHHEH DHEPTUM OJHOATOMHOIO MJI€AJIBHOTO
rasa.

KBazucrarnueckue U HECTaTUYECKHUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOJuHaMuKe. Beruuciaenue paboTsl o rpaguky
npoiiecca Ha pV-auarpamme.

Temnmonepegaua  kKak  croco0  M3MEHEHUsT  BHYTPEHHEH  SHEpruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHas HW  MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
tornmBa. Pacuér konuuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aamabaTHOM IIpoIriecce.

IlepBblii 3aKkoH TepMoaMHAMUKH. BHyTpeHHsss sHeprus. KosmuectBo
TEIJIOTBI W paboTa Kak  Mepbl M3MEHEHUSI BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

Bropoil 3akOH TEPMOAMHAMUKHU [JI1 PABHOBECHBIX IPOLIECCOB: YEPE3
3aJlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eJMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

BTtopoii 3akoH TEpMOAMHAMUKM i1 HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IepeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komriencarmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KIIJI. Iukn Kapho.

DKOJIOTUUECKHE aCTIEKThl UCIOJIb30BAaHUs TEIUIOBBIX JBUraTesieil. TermmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHUUecKHe yCTPONCTBA M TEXHOJOTMYECKUE IMPOLECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
IIOJIyYCHUE CBEPXHU3KUX TEMIIEparTyp, YTHIM3ALUSA «TEIUIOBBIX» OTXOJIOB C
UCIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3AIHs OMOOPTaHUYECKOTO TOTLINBA JJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

Jemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a11adaTUYECKOM PaCIIMPEHUH.



Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEHN BEILIECTB.

CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO Ipolecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne yaenpHON TENI0EMKOCTH.

Hccnenosanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Tpolecca.

N3yuyeHne B3aMMOCBS3M SHEPIMHM MEKMOJIEKYJIIPHOIO B3aUMOJEUCTBUS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnibie cocmoanusa éeujecmea. Pazosvie nepexoowvl.

[TapooOpa3zoBanue u KoHjeHcanus. VcmapeHue M KumeHue. Y jelbHas
TEIUI0Ta MapoO0OpPa30BAHHUS.

Hacpiiennsle ¥ HeHachllleHHble Tapbl. KadecTBeHHas 3aBHCHUMOCTD
IUIOTHOCTH M JABJICHHSI HACBILIEHHOTO Napa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramnmueckue u amopgHbie Tesia. AHU30TPONUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimms3anus. YJIeJdbHas TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedbopmammu TBEpmoro Tena. Pactsokenwe m cxarue. Cuur. Mopaynb
FOnra. [Ipenen ynpyrux aedhopmaruii.

TeroBoe pacmMpeHue KUAKOCTEH U TBEPIBIX Te, OOBEMHOE U JIMHEWHOE
pacmvpeHre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PacClIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (ha30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OajaHca.

[ToBepxHoctHOEe HaTspkeHHE. KoapPuImeHT MOBEpXHOCTHOrO HATSKEHUS.
Kanunnsipusie siBnenus. J{aBieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI:  JKHUJIKHUE
KpPHUCTaJUIbl, COBPEMEHHbIE MaTEPHUAIIbI.

Jlemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue. Kunenue npu noHM>KEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.



OnbITHI C MBUIBHBIMU TJIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBneHus.

Mopenn HEHbIOTOHOBCKOW JKHUJIKOCTH.

CnocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUSA KPUCTALNINYECKOTO BEIIECTBA.

Buner nedopmariuii.

Habmronenune mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenne aOCONMIOTHOM BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
IIOMEILECHUH.

N3mepenune ko3¢ duiieHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

HccnegoBanne 3aBUCHMOCTM  JeopMalvud PE3MHOBOTO oOpasua oT
IIPUJIOKEHHOU K HEMY CUJIBI.

Paznen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe none.

DJIeKTpU3almsl Tel U €€ MPOSIBICHUA. DJIEKTpUUecKuil 3apsia. [[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKA U TOJYHPOBOIHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

B3aumopeiictBue 3apanoB. Todeunsie 3apsabl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero necTere Ha 3JIEKTPUYECKHUE 3aPSbl.

Hampsox€anocts  snextpudeckoro mons. [IpoOueiit  3apsia.  Jluawum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNBHOCTh JJIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHUHAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJiA. CBA3b HANPSIKEHHOCTH TOJIA U PA3HOCTH
MOTEHIUAJIOB U1 3JIEKTPOCTATUYECKOTOo ToJisl (KaKk OJAHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHUMN Cynepno3uiuy SIEKTPUUECKUX TTOJIEH.

ITone toueunoro 3apsna. Ilose paBHOMepHO 3apsbkeHHOU cdepsl. [lose
pPaBHOMEPHO 3apsHKEHHOro 1Mo 00béMy mapa. I[losme paBHOMEpPHO 3apsiKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.



JIMDNEKTpUKM B DJIEKTPOCTATMYECKOM  moJie.  [luanexrpuueckas
IIPOHUIIAEMOCTH BEIIECTBA.

KongeHcaTop. DIeKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE COEMHEHNE KOHJICHCATOPOB. [TocnenoBaTenpHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBI>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckne ycTpoWCTBa M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIL,
AIIEKTPOMETP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

DIEKTpUYECKOE T0JIE 3aPSIKEHHBIX LIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3APSKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOJHUKH B AIEKTPUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

YCTpOWCTBO M JIEUCTBUE KOHAEHCATOpPA IIOCTOSIHHOW W TEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTtopa OT IUIOAgu
IUTACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOIO OIS 3apsSHKEHHOTO0 KOHIEHCAaTopa.

3apszka 1 pa3psiika KOHJIEHCATOpa Yepe3 pe3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

OneHka cuJT B3aMMOJENCTBUS 3apSKEHHBIX TEIL.

HaGmonenne mpeBpallleHusi JHEPrHMM 3apsHKEHHOTO KOHAEHcaTtopa B
DHEPIUIO U3ITYYEHUS CBETOANO/A.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHLIUAJIOB (HanpsHKEHMST) pu
MOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

Hccenenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuiecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

YcnoBus cyniecTBOBaHUSI MOCTOSTHHOTO AJIEKTPUYECKOro ToKa. MICTOUHMKM
toka. Hammpsokenune U u O1C £ .

3akoH Oma /17151 ydacTKa LIEeTH.



DIIEKTPUUECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUIOIIAJM MONEPEYHOTO CEUCHHS.
VY 1esbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, NapaJLIEIbHOE, CMEMIAHHOE COCIMHEHUE TTPOBOIHUKOB.
Pacuér pa3BeTBiE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenuna.

MOUTHOCTh ANEKTPUUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIJENsAeMasi Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHHE HMCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu mMOCTOSTHHOTO TOKA.

TexHuyeckre yCTPOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIpPSDKEHUS NI PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTUBIICHUS! LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
MJIOIIA/IA TTOTIEPEYHOTO CEUCHUs U MaTepuaa.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBJIEHUS TpHU
MOCTOSIHHOM HaIps)KEHUH.

IIpsimoe wu3mepenue JIJIC. KopoTkoe 3aMblKaHHE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

Cnioco0bl coenMHeHHust UICTOYHUKOB Toka, DJIC GaTapeil.

UccnenoBanue pa3HOCTH MOTEHIUAIOB MEXAY MOJIOCAMU MCTOYHUKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

UccnenoBanue cMeaHHOTO COCTMHEHUST PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIUBaHMUSI.

VYBenuueHue npeiesia u3MepeHust amnepmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONMPOTUBJICHUSI HCTOUYHHUKA TOKA.

Uccnenosanne 3aBucumoctd I/IC raapBaHMYECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

Uccnenoanue pa3HOCTH MOTEHIUAIOB MEXAY MOJIOCAMHU UCTOYHUKA TOKA
OT CHWJIbI TOKA B IIEMH.



HccnenoBanue 3aBUCUMOCTH MOJE3HON MOIIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTb  PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MIPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBICHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku.  CoOCTBEHHass W TNPUMECHas  MPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKU TOK B BJEKTPOJIUTAX. DNEKTPOIUTHYECKAS IHCCOLMAIUA.
OnekTponus. 3akoHbl Papanes 11 SIEKTPOIIN3a.

DIIEKTpUUYECKH TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHnueckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: razopaspsiaHble
JaMIlbl, 3JIEKTPOHHO-JTyuyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (POTOAUON, CBETOJIMOM, TajbBaHHMKA, pa(UHUPOBAHUE MEJH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psa U NpOBOAUMOCTD BO3/1yXa.

CpaBHeHME MPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTbD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HaOnronenue anexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHBIIEHUS — TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

Du3HYeCcKUl MPAKTUKYM.

Crioco6s1 n3mMepeHus (GU3NIECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIEIOBAHUM  3aBHCUMOCTEN
buznyecKkux BEIMYMH, NPOBEpPKa MPEAJOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).



MexnpeaMeTHbIe CBA3M.

Nzyuenne kypca ¢usuku yriyoméaHoro ypoBHs B 10 kiacce
OCYILECTBIIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMHUHU, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemnovie noOHAMUA, CEA3AHHbBIE C U3VYEHUEM MemOo008
HAYYHO20 NO3HAHUA: SBIICHUE, HAYYHBIH (DaKT, TUIOTE3a, PU3NUECKas BEINYNHA,
3aKOH, TEOpUsl, HAOIIOAEHUE, FIKCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1a00paTopusl.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHeHUM. JluHelHas ¢yHKIMS,
napaboia, runep0osna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIUU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B )KUBOU npupoze, nuddysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTHIM3anuss OHMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOM» H
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TeJl, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

T'eozpagpusa: Bna>xxHOCTh BO3/yXa, BETPHI, OApOMETp, TEPMOMETD.

Texnonozua: npeodbpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYIHE), ABUTaTe]lb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KJIACC
Pa3znen 4. JaekTpoauHaMHKa.
Tema 4. Maznummnoe none.
B3auMonencTBue TMOCTOSIHHBIX MAarHATOB M IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHImMn cynepro3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIWH.



MarHutHoe 1nojie MPoOBOAHUKA C TOKOM (IIPSIMOrO MPOBOJHMKA, KaTYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenna, €€ HampaBi€HHME W MOAYJb. JIBHKEHUE 3apsyKEHHOM
YaCcTHIIbI B OHOPOIHOM MarHUTHOM moJe. Pabora cubl Jlopenna.

MaruuTtHOe nosne B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: ITPUMEHEHHUE

MTOCTOSIHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENH SIKOOHM, YCKOPHUTENH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptyna JwmHMM  WHAYKOMA  MardHATHOIO  IOJS  TOJIOCOBOTO U
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KaptnHa 7nuHUHA MarHMTHOM MHAYKIMHM TMOJS JJIMHHOTO  IPSMOIO
IIPOBOJHHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOJIHMKA, KATYILIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

Habutoienue nBH>KeHuUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJI€.

[Tpuaumn JEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccenenoBanye MarHuTHOTO I10JIS ITIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

Hccenenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenune 3aBUCMMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHYKIIMA Ha OCHOBE U3MEPEHUS CUJIbl AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHUE DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MAarHUTHOM
uaaykuuu. OJIC wuHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpesoe anexrpudeckoe noie. Toku Dyko.

O/JIC uHAYKIMM B MPOBOJHHUKE, JBMXKYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

IIpasuio Jlenua.

NupyktuBHOCTh. KaTymka MHAYKTMBHOCTM B LENM IIOCTOSHHOIO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNIEeKTPOMarHuTHOE MOJIE.



TexHuyeckre yCTpOCTBA M TEXHOJIOTMYECKHE MPOLECCH: WHIYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jlemoncmpayuu.

HaGnronenue siBeHus 21€KTpPOMarHUTHOW MHTYKIIUH.

UccnenoBanune 3aBucumoctd OJIC MHAYKIMU OT CKOPOCTH H3MEHEHHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MarauTa B aIFOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHne CaMOMHAYKIUU.

Hccnenosanne 3apucumoctu /1C caMOMHIYKIIMM OT CKOPOCTH W3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBICHUS] CAMOUHIYKIIUH.

COopka MoJienu AIEKTPOMAarHuTHOTO FeHepaTopa.

Pa3znesn S. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue xoneoanus.

Konebarenbhas cuctema. CBOOOIHBIEC KOJICOAHUS.

I"apmonunyeckue konebanus. Kunematuueckoe U AMHAMUYECKOE OMHMCAHHE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amvmuntyna u ¢asza konedanuid. CBs3b aMIUIMTYIBI KOJICOAHUI UCXOIHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJICOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m uacrota kosebanuii. Ileproa ManmbiX CBOOOTHBIX KOJICOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonatne o 3aryxaromux KkoyieOaHusX. BbIHyXJeHHbIE KoJeOaHus.
Pe3zonanc. Pe3onaHcHas kpuBas. BimsHue 3aryxaHus Ha BHUJ PE30HAHCHOU
KpuBOW. ABTOKOICOaHMS.

TexHuYeckre yCcTpOCTBAa U TEXHOJOTHUECKHE MTPOLIECCHI: METPOHOM, YaChl,
Kaydelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0y1e0aTeTLHOTO IBIKCHHUS.

Ha6nronenue He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT
aAMILUTATYIBI.



HccnenoBanue  3aTyXamIIMX KOJEOAaHW M 3aBUCHMOCTH  IE€pUOJA
CBOOOJHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

HccnenoBanne KoyiebaHWi Tpy3a Ha MAacCCHBHOW TMPYXHUHE C IENbIO
(opMUpOBaHUSA MIPEICTABICHUN 00 NCAIIBHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NPU KOJIEOaHUX I'py3a Ha MpYKUHE.

HccnenoBanme BBIHYKISHHBIX KOJICOAHHI.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyMm.

N3mepenue nepuoaa CBOOOJHBIX KOJIEOAHMM HUTSHOIO M IPYKMHHOIO
MasiTHUKOB.

N3yuyeHune 3aKOHOB JIBUKEHUSA TeJa B X0JI€ KoJeOaHU Ha yIpyroM MoJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPY>KUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOMIMX KOJIeOaHUI.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomaznumHnule Konedanus.

Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKa B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxarome 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemenHbIi1 TOK. MOIIHOCTP TNEPEMEHHOrO TOKA. AMIUIUTYJHOE U
JeCTByIOIEE 3HAUYEHHWE CHUJIBI TOKa W HAaNpsDKeHWs] MpH  pasiaudHoil dopme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CunyconIanbHbId MEPEMEHHBIN TOK. Pe3ucTOop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

WneansHbiii Tpancpopmarop. IlpousBoacTtBo, mepenaya v mOTpeOsieHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUUECKHE PHUCKKA MpU MPOU3BOJICTBE dJeKTpodHepruu. KympTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: AIEKTPUUECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TUHUU JIEKTpoInepeaay.

Jlemoncmpayuu.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHWH OT HWHAYKTUBHOCTH H
€MKOCTH KOHTYpa.

OcuminorpaMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOaHUH.



['enepaTop He3aTyXarOMIMX IEKTPOMATHUTHBIX KOJICOAHUH.

Mopenp 3JIEKTPOMarHuTHOTO T€HEpaTopa.

BbIHYX/I€HHbIE CUHYCOUIAIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTA M KOHJIEHCATOP B LEMNH MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1DOCIENOBATENBHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTHY Y KOHJIEHCATOPA.

VY cTpolcTBO M IPUHITUIT IEUCTBUS TpaHChOopMaTopa.

Mogens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKA 4Yepe3 MOCIEI0BATEIIBHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHca.

HccnegoBanue paboThl HCTOUHUKOB CBETA B IIEMHU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE G0JIHbI.

MexaHnueckrue BOJHBI, YCIOBUS MX pacnpocTpaHeHus. llonmepeunsie u
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHHs W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
U pakiys.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3IIYYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPAXKEHUE,  MPEIOMIICHHUE,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHre 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pamnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPELBI.

TexHuyeckre yCTpPOWCTBa M MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
YJIBTPA3BYKOBas JMArHOCTUKA B TEXHUKE U MEULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHU.

Habmonenue otpaskeHus U IpeJoMIICHHUS MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepeniru u qudpakiii MEXaHUYECKUX BOJIH.



AKyCTUYECKHU PE30OHAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGmonienue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX ~ BOJIH:  OTpa)KEHUE,
IperoMIICHUE, ONIpU3alus, AUPPaKius, UHTEpPEepeHITHs.

Oo6HapyxeHue nHHPAKPACHOTO U YIABTPAPUOICTOBOTO U3TyUICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyMm.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuyeHue pacnpoCTpaHEeH!s 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonHEHOE PACIIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHUsl cBeta. [locTpoenue nu3obpakeHuil B
10ckoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3akoHBl TPEJOMIICHHS CBeTa. AOCOIIOTHBIN
mokasarenb  npesnomieHus.  OTHOCHUTENBHBIM — MOKAa3aTeNnb  MPEJIOMIICHUS.
IIocTOSAHCTBO 4YacTOTBI CBETA W COOTHOLIEHME JUIMH BOJH IIPU IEpPEXoje
MOHOXPOMATHYECKOT'O CBETA Yepe3 TPAHUILY pa3zielia IBYX ONTHYECKUX Cpe.

Xoa nyueit B npusme. [ucnepcust cBera. CloxkHBIA cocTaB O€JIOro cCBeTa.
IBerT.

[TomHOe BHyTpeHHee oTpaxkeHue. [IpenenpHblid yroa noJHOrO BHYTPEHHETO
OTpaKEHUS.

ColOuparomyie W paccewBaroIye JHH3BL. ToHKas JnwmH3a. POKycHOE
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOW C(epUYecKOl JIMH3bl OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MOKa3aTelIs MPEIOMIICHUS.

@®opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xona ayda, MPOMIEAIIETO JMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOIIUX U PACCEUBAIONIMX JMH3AX U UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaromas cnocobHocTh. [71a3 kak onTuueckast
CUCTEMA.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUIECKON ONITHKHU.

BonnoBass ontuka. Wurepdepenuuss ceta. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCHMyMOB M MHUHUMYMOB B HMHTEpPPEPEHLUOHHON
KapTUHE OT JABYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIlacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.



Hudpakaus ceta. Judpakumonnas pemérka. YclioBue HaOIIOIECHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MAJCHAUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE IMPOIIECChl: OYKH, JyIia,
nepuckon, Qoroamnmapar, MHUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIieHUs CBETA.

HaGnronenue nojHOro BHyTPEHHETO OTpakeHus. Mojenb CBETOBOIA.

HccnegoBanne xo/a CBETOBBIX IIYYKOB Yepe3 IUIOCKONApALIEIbHYIO
IUIACTUHY U TIPU3MY.

WccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTA.

Habnronenue natepdepeHnn cBera.

HaOmronenne 1iBeTOB TOHKUX IUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pEETKY.

Habnronenue nudpakiilmioOHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Ha6nronenue nosnsipuzanuu cBeTa.

[IpumeneHre MoIAPONIOB JJIsl U3YUYCHHS] MEXaHUUECKHUX HaIPSHKECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepenue nmokazarens NpeOMICHHS CTEKIIA.

HccnegoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHMSL OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIONIUX JINH3.

[Tonyyenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKaja U JTUH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TeneCKOMUIECKIX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U TOISIPU3AIUN CBETA.

WN3yuenne  mongpusanuy  CBETa, OTPAKEHHOTO OT  TOBEPXHOCTH
JUDJIEKTPUKA.

N3yuenune unTeppepeHInu J1a3epHOro U3IyYeHHS Ha IBYX IIEIIsX.

Ha6nronenue nucnepcun.

Habmonenue u uccnenoBanue AuppakiinoOHHOTO CIEKTpa.

N3mepenune 1nrMHbI CBETOBOW BOJIHBI.



[TomydyeHue crekTpa U3IIy4eHHS CBETOMOA TIPH MTOMOIIH AUPPAKITMOHHON
PELIETKU.

Pa3znen 6. OCHOBBI ClIEHUAIBHON TEOPUHU OTHOCUTEIHLHOCTH.

'panupl TPUMEHMMOCTH  KJIACCMYECKOW  MexaHukW.  [locTynartsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaid. lIpeoOpasoBanus Jlopera.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C SHEPTUEN U UMITYILCOM PEISTUBUCTCKON YAaCTULIbI. DHEPTHS
MTOKOS.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE TMPOIECCHl: CITYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YaCTHLL.

Y4yeHn4ueckuit HIKCIIEpUMEHT, JIa0OpaTOpPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMMyJbca MW HSHEPIHUM  PEISITABUCTCKUX YacTull (IO
(doTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60an060ii Oyaausm.

PaBHOBecHOE TemioBOe M3NyueHue (M3JIydeHre aOCOTIOTHO YEPHOTO TEMa).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

dorordpdext. Onbiter A. I'. CtoneroBa. 3akonsl poTtodddekra. YpaBHeHue
OuinmTenHa 1a poroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHWE CBeTa Ha aOCOIIOTHO
MOTJIOHIAOIIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

BonnoBele cBoucTBa yactull. Bosusl e bpoins. Invuna Bonane! ne bpoiins u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYyIIEWcs dactuibl. KopmyckymnspHo-
BOJTHOBOM ayanu3M. J{udpakius 3JeKTpOHOB Ha KpHUCTalIax.

Cneunduka uzmepeHuit B Mukpomupe. COOTHOIIEHHSI HEonpeaeaEHHOCTEN
['eitzendepra.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHYECKHE ITPOLECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOAMO/I.

Jlemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

UccnenoBanne 3aBUCUMOCTH  COMNPOTUBICHUS MOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.



Ceeroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Uccnenosanue gporopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl IO MCCIENOBAHUIO CTpOEHUsA atoma. [lnaHerapHas Moznenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u norsonienre GOoTOHOB MPHU NEPEXOE aTOMa
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckne ycTpoHCTBa M TEXHOJOTMYECKHE MPOLIECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Habmronenune nuHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTHLL.

OrnpenesneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

Ha6nronenue nmuHeituaToro cnekrpa.

Hccnenosanue cnekTpa pazpeKeHHOI0 aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHIUY.

Hyxknonnas monens sigpa ['eiizenOepra—MBanenko. 3apsy siapa. MaccoBoe
yucio saapa. M30Tomsl.

PamnoaktuBHOCTh. Anbda-pacman. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOaKTUBHOrO pacnaja. PaavoakTHUBHBIE H30TOIBI B TPHUPOJE.
CBoliCcTBa MOHM3HMPYIOUIETO M3JIyYEHHs. BiusiHME paguoOakTHBHOCTA Ha KUBBIC
opranu3mMbl. EcrectBeHHbI PoH n3mydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jleext maccer sapa.

Snepnsie peakuuu. JleneHne wuW  CUHTE3 sAaep. fAepHBIE  PEAKTOPBI.
[IpoOnembl ynpaBigeMOro TEPMOSAJIEPHOTO CHUHTE3a. DKOJOTUYECKHE aCHEeKThI
Pa3BUTHSA SAIEPHON IHEPTETUKHU.

MeTtoapbl perucTpanuy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTANIBHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-TirooHHass MOAENb apPOHOB.



®usuka 3a npenenamu CrannaptHod mozaenu. TémHas Marepust U TEMHas
SHEprusl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuyeckne yCTpOHMCTBA W TEXHOJOTMYECKHE IPOLIECCHI: JIO3UMETP,
KaMmepa BuiibcoHa, simepHBIN peakTop, TEPMOSIIEPHBIN peakTop, aroMHas 6oMoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHrs 0eTa-4acTuIl aTFOMUHUEM.

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Ortanbel  pa3BUTUA acTpoHOMHUH. [IpuKIIaiHOE W MHPOBO33PEHYECKOE
3Haue€HHUE AacTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3MUKU [JIsI OOBSICHEHUS
IPUPOABI KOCMUYECKUX 0OBEKTOB.

Metonbl aCTpOHOMHUYECKHUX HCCIeNOBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PAAUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bug 3Bé3nnoro neba. CosBesnus, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Counnne. ConiHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CHEeKTpanbHBIN KIacc
— CBETUMOCTB». 3BE3[IbI IJIaBHOW MOCIIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — Hama [amaktuka. Ilonoxxenue m nBuxenne ConHua B
INanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApPAX
raJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pas0eranue rajakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaeMbl aCTpPOHOMHUH.

Yuenuueckue naonooenus.

Habmronenus: 3B€3q4HOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C UCIOJIH30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUMN JJIsi ONpe/IeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MoJIylIapusi U SIpKue
3BE3/bI.

HaGmionenuss B Teneckon JlyHBI, IUIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUH.



Du3nYecKUuil NPaKTUKYM.

Crioco0b1 u3MepeHns: (PU3NIECKUX BETUYMH C HCIIOIb30BAHUEM aHAJOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, MCCIEIOBAaHUN  3aBUCUMOCTEMN
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
J1ab0paTopHbIE PabOTHI, MPAKTUKYM).

O06o0maroniee MOBTOPEHUeE.

O06o00uIeHne 1 cucTeMaTu3anus CoJep KaHus pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAUHAMUKA», « DNEKTpoaAuHaMuKay, «Konedanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢duznka», «JIEMEHThl aCTPOHOMUHU U aCTPOPUZUKI.

Ponp Qusnku u acTpoHOMHUHM B HKOHOMUYECKOHM, TEXHOJOTMYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIMIA
bu3ndeckoil Teopuu, poJib GU3NIECKON TeOprur B (POPMUPOBAHUH MPEACTABICHHIMA
0 (u3MUYEeCKOW KapTHHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOILEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHNUNA O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 11 kimacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, ONOJIOTHUH, XUMUHU, T€Orpauu U TEXHOJIOTUH.

MesicnpeOmemnovle noHamus, C6A3AHHBIE C USYUEHUEM MemOo008
HAy4YH020 NO3HAHUA SIBJICHUE, HAYYHBIH (aKT, TUIIOTE3a, (pu3nueckas BeITUYMHA,
3aKOH, T€Opusl, HAOJIIO/IEHUE, IKCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIENb, U3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopHsl.

Mamemamuka: pelIeHHWE CHCTEMbl YpaBHEHUH. TpHUroHOMETpUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXI€CTBO. BEKTOpPBI M WX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
oTmpeiesIeHUE TUIOMIAIU TIOCKUX (GUryp u o0bEMa Tel.

Buonozua: >nektpuyeckue SBICHHUS B KUBOM MpuUpoje, KoseOaTelnbHbIe
JBWKEHUS B JKMBOM HPUPOJE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAWIIEHM  Cpensbl,
yJIbTPa3ByKOBasl JMArHOCTUKAa B MEIWLIMHE, ONTUYECKHE SBJICHUS B JKUBOU
MIPUPOJIE.



Xumusa: CTPOCHME AaTOMOB M MOJEKYJ, KPUCTaUIMYECKas CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl O00pa3oBaHUsl  KPHUCTAJUIMUECKON  PEIIETKH,
CIEKTPAJIbHBIA aHAIIN3.

TI'eocpaghusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3QJIEKH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJABUTATENb fIKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS I€Yb,
JMHUAU 3JIEKTpONepeaay, 3JIEKTPOABUraTeb, paiap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTapes, CyTHUKOBBIC
IMIPUEMHUKH, SIEPHAsA SJHEPTETUKA U YKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA ITPOI'PAMMEI 10 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O ObPAZOBAHUAJIMYHOCTHBIE
PE3VYJIbTATHI
JIMYHOCTHBIE PE3YJIbTATBI
JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS YyueOHOTro mpeamera «Du3nkay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B INPOLIECCE PEeaau3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:
rPakKIAHCKOI0 BOCIIMTAHMS:

U C(bOpMI/IpOBaHHOCTB Fan(HaHCKOﬁ IIO3UINN 06yqa10meroc;1 KakK
AKTHUBHOI'O 1 OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6HI€CTB3;
U IPHUHATHUC TPaJUIMOHHBIX O6IJ_[€‘—I€JIOB€‘—ICCKI/IX IF'YMAaHUCTUUYCCKUX H

JIEMOKPATUYECKUX IIEHHOCTEH;
. TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B HHTEpecax
IpaKJaHCKOTO OOIIECTBa, Y4aCTBOBAaTh B CaMOYIMPABICHUU B 00pa3oBaTENIbHOMN

OpTraHU3AI1H;

. YMEHHUE B3aWMOJICMCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

. TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM JIESITEIIBHOCTH.
NMATPHOTUYECKOT0 BOCIIUTAHMSA:

. c(hOPMHUPOBAHHOCTh  POCCHUUCKON  TPaKJAHCKOM  HIACHTUYHOCTH,
MaTpUOTU3MA;

. [ICHHOCTHOE  OTHONIIEHWE K  TOCYJAapCTBEHHBIM  CHMBOJIaM,

JOCTHUKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTU (PU3UKH U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

. c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOTO
MTOBEJICHMUS;
. CIIOCOOHOCTh OILICHUBATh CHUTYallMi0 W NPUHUMATh OCO3HAHHBIC

pELIeHMs], OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B I€ATEIIBHOCTH YYEHOTO;

. OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayILIEro.
ICTETHYECKOr0 BOCTIMTAHUS:

. ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYAOBOI0 BOCIIMTAHMSA:



. MHTEpEC K pa3iudHbIM chepam NpodecCHOHATbHON e TEIbHOCTH, B
TOM YHCJIE CBS3aHHBIM C (M3MKOW M TEXHUKOM, yMEHHUE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oyayiieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIE TJIAHBI,

. TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAHHIO B
o0nactu (PU3HUKHU HA MPOTKEHUHU BCEH KU3HU.
IKOJIOTHYECKOIr0 BOCIIUTAHMS:

. C(OPMUPOBAHHOCTh  OJKOJOTHYECKOW  KYJIBTYpHI, OCO3HAHHE
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIeM;

. IUIAHUPOBAHKUE U OCYLIECTBICHUE IEHCTBUI B OKPYKAKOLIEH cpee Ha
OCHOBE 3HAHUA LIEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

. pacIIMpEHUE OIbITA AEATEIIBHOCTH 3KOJIOTMYECKOW HAIPaBIECHHOCTH
Ha OCHOBE UMEIOIINXCA 3HAHUU MO (pU3MKe.
HEHHOCTH HAYYHOI'0 IIO3HAHMS:

. c(OpMUPOBAHHOCTb MHPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;
. OCO3HAHHE [IECHHOCTH HAYYHOU JESITENBHOCTH, TOTOBHOCTH B IIPOLIECCE

u3ydeHus: (QU3UKKA  OCYHIECTBIATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NeSITeIbHOCTh UHIUBUYaJIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Bba3zoBble JJornueckue J1eMicTBUA:

. CaMOCTOATENFHO (POPMYIHMPOBATh M aAKTyaIM3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

. ONPEAEIATh UEIU IEITEIbHOCTH, 33/1aBaTh NAPAMETPhI U KPUTEPUU UX
JIOCTHXKCHUS,

. BBISIBJISATH 3aKOHOMEPHOCTM W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

. pa3pabarpiBaTh IUIaH pEIICHUS NOpoOJIeMbl ¢ Y4E€TOM aHajau3a
HMMEIOIINXCS MATEPUATBLHBIX U HEMATEPUAIbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBBI B [I€SITEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;

. KOOPJIMHUPOBATh M BBHITIOJNHATh PabOTy B YCIOBUSX PEATHHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

. pa3BUBAThb KPEATUBHOE MBIIUICHUE [PU PELICHUU KU3HEHHBIX
npobJieM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:

. BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMH MOHATUSIMUA U

METOJAaMH (PU3NYECKON HAYKU;



o BIAJCTh HaBBIKAMU YYEOHO-HMCCIEAOBATEILCKOM W  MPOEKTHOMN
NeATeTPHOCTH B 0o0mactT  (PU3MKH, CIIOCOOHOCTHIO H  TOTOBHOCTBIO K
CaMOCTOATEIHOMY MOMCKY METOJOB PEHICHUS 33Ja4 (PU3HUECKOTO COJIEpIHKaHUS,
MPUMEHEHUIO Pa3IMYHBIX METO/I0B [TO3HAHUS;

. BJIAJCTh BUJAMU JICSITEILHOCTU MO TMOJYYEHUIO HOBOTO 3HAHMS, €T0
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

. BBISIBIIAITb  NIPUYMHHO-CJIC/ICTBEHHBIE CBS3M U AKTyaJIU3UpPOBATh
3a/layy, BBIJBUTaTh THUMNOTE3y €€ pelieHus, HaxXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PELICHUS;

. aHAJIM3UPOBaTh IOJYYEHHBIE B XOJ€ PEIICHMs 33Ja4d Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

. CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

. JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

. yMEThb TMEPEHOCUTh 3HAHUS MO (PU3MKE B MPAKTUYECKYIO 00JIaCTh
KU3HEOEATEIbHOCTH;

. YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

. BBIJIBUTaTh HOBBIC HJIEU, NpeajiaraTb OPUTHMHAIBHBIC TMOIXOAbl M
pelieHus;

. CTaBUTh MpoOJEeMbl M 3aJadyd, JOMYyCKAIOIINE albTepHATHUBHBIC
pelieHus.
Pabora c nndopmanueii:

. BJIQJICTh ~ HAaBBIKAMM  TOJy4eHUs  uHPopmanuu  (PU3NIecKoro

CollepKaHUsI M3 HMCTOYHWUKOB Pa3HBIX THIIOB, CaAMOCTOSATEIHLHO OCYIIECTBIIATH
MOWCK, aHAJIM3, CUCTEMATU3AIMI0 U HMHTEPIpETaruio WHGOPMAIMN Pa3TuIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

. OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

. WCITOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aady  C CcoONofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECypcocOepeKeHHs, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 6€301aCHOCTH;

. CO3/1aBaTh TEKCTHI (DM3MUECKOTO COMEPIKaHUS B PA3IUUHBIX (hopMaTax
c yu€ToM Ha3HaueHUs UWHDOpPMAIMM W TEJIEBOM ayIUTOPUU, BBIOUpAs
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaTU3AIIHH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:



. OCYILECTBIATh OOIIEHHME Ha ypokax (U3UKHM M BO BHEYPOUHOM
JeSITEIbHOCTH;

. pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalliii W CMATYaTh
KOH(JIMKTHI;

. pa3BEPHYTO M JIOTHYHO U3Jaratb CBOIO TOYKY 3pCHHS C
WCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. MOHMMATh W  HWCIOJh30BAaTh  MPEUMYIIECTBA KOMAaHIHOW U
WHINBHUIYaJIbHON paboOTHI;

. BBIOMpaTh TEMAaTUKy W METOJbI COBMECTHBIX JEHCTBUU ¢ yd&€ToMm
OOIIUX UHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTUBA;

. NPUHUMATh IIEM COBMECTHOM JNEATECILHOCTH, OPTaHW30BBIBATH M

KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarh pojau ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

. OLICHMBATh KAY€CTBO CBOEIO BKJIAJa M KaXIOI0 YYaCTHHKA KOMAaH]IbI
B OOILIMI PEe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;
. npeajiaraTh HOBbIE IPOEKTHI, OLIEHUBATh UJEH C MO3WLUU HOBU3HBI,

OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

. OCYILIECTBJISITh TO3UTUBHOE CTPATETMUECKOE MOBEJACHUE B PA3IMYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.
PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

. CaMOCTOSITETIbHO OCYIIECTBIJISITh TO3HABATEIBHYIO JEATEIIBHOCTh B
00nacTu (PU3UKUA U ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

. CaMOCTOATENIbHO ~ COCTABJSATh IJIaH  PEIIeHHs]  Pacuy€THhIX WU
KAueCTBEHHBIX 3a7ad, IUIaH BBIMOJTHEHUS TMPAKTHYECKOW paboThl ¢ ydéToM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;,

. JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

. pacmmpsATh paMKd Y4eOHOro TpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

. JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha cels
OTBETCTBEHHOCTH 3a PEIICHUE;

. OLICHMBATh NPUOOPETEHHBIN OIIBIT;

. CIIOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO PYAUIIMHI B 00JIaCTH

(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOWM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

. JaBaThb OLIEHKY HOBBIM CHUTyaUusM, BHOCUTb KOPPEKTHBBI B
NEeSATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISIM;



. BIAJICTh HABBIKAMU TIO3HABATEIHHON pedIeKcHur KaK OCO3HAHUS
COBEpIIAEMBIX JEUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HUX pPE3yJbTaTOB U
OCHOBAHHUII;

. UCIIOJIb30BaTh MPUEMBI pEeIIEKCUU NJisi OLICHKU CHUTYallMH, BbIOOpa
BEPHOIO PEILICHHS;

. YMETb OLICHUBATH PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX
CHUKEHHUIO;

. MIPUHUMATh MOTUBBI U APTYMEHTHI APYTUX IIPU aHAJIU3€E PE3YJIbTAaTOB
JEATEIIbHOCTH;

. MPUHUMATh ce0sl, IOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

. MPUHUMATh MOTUBBI U apPTyYMEHTHI JPYTUX MPHU aHAJIU3€ PE3yJIbTaTOB
NEeSATEIbHOCTH;

. MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce mocTtrxkeHus: IMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, MIPEATMOIaTr AFO I
c(hOpMHUPOBAHHOCT:
. CaMOCO3HaHMS, BKIIOYAIOMIETO CIHOCOOHOCTh TMOHUMAaTh  CBOE

HMOLIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

. CaMOpETYJIMPOBaHUS,  BKJIOYAIOIIETO  CAaMOKOHTPOJIb,  yYMEHHUE
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIOCOOHOCTh a1allTUPOBATHCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEN MOTHBALMM, BKIKOYAIOIIEH CTPEMIIEHHE K TOCTHXKEHHIO
eI U yCHexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOMS M3
CBOHX BO3MOKHOCTEIH;

. IMMATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPHU OCYIIECTBICHUHU OOIICHHSI, CTIOCOOHOCTD K
COUYBCTBHIO U COINEPEKUBAHUIO;

. COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh
OTHOUIEHUS! C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliarh
KOH(DIUKTHI.

[MPEAMETHBIE PE3VYJIbTATEI
K xonny oOyuenus B 10 knacce npeaMeTHbIE PE3yJIbTAaThl HA YIiyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:
. MOHUMATh POJb (U3UKA B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COLMATTBHON U ATHUECKOHN cdepax NesaTeIbHOCTH YeIOBeKa, poiib
U MecTo (U3MKM B COBPEMEHHOM HAyyHOM KapTUHE MUpaA, 3HA4YEHUE



ONHUCATENbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKOM
byHKIMI  GU3MYECKON TEOpHUH — MEXaHUKHA, MOJIEKYSIpHONH (U3UKH U
TEPMOJMHAMHUKH, POJb (PU3MUECKOr TeopuHu B (OPMUPOBAHUU MPEICTABICHUN O
(bu3nyeCcKOil KapTUHE MUPA;

. pasnuyarh YCJIOBUS NPUMEHUMOCTH MOJENEH (QU3NYECKUX Tel U
IIPOLIECCOB (SIBJIEHUI): MHEPIMAIbHAS CUCTEMA OTCYETA, ADCOIIOTHO TBEPAOE TEIIO,
MaTepuajbHas TOYKa, pABHOYCKOPEHHOE JBHXKEHHE, CBOOOIHOE TaJICHHE,
abCoMIOTHO yripyras Aegopmariusi, a0COIIOTHO YIPYroe U abCONMIOTHO HEYNpYyroe
CTOJIKHOBEHMSI, MOJIEIM Ta3a, >KMJIKOCTH U TBEPAOro (KpHUCTAIMYECKOrO) Tena,
UJICaJIbHBIN T'a3, TOYCUYHBIN 3apsij, OAHOPOIHOE IIEKTPUUYECKOE I10JIE;

. pazinyath yciaoBuUs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTU (PU3NUECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PYHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIB30BAHKS YACTHBIX 3AKOHOB;

. aHaJIM3UPOBaTh U OOBSICHATHP MEXAHMYECKHE IPOLIECCHl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl MEXaHUKH (OTHOCHTEIBbHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbl KHHEMAaTUKH PABHOYCKOPEHHOTO ABUKEHHUS,
npeoOpa3zoBanusa ['anunes st CKOpPOCTH M IepeMenieHusi, 3akoHbl HpIOTOHA,
IIPUHLIAI OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXPAaHEHHUS HUMITyJbCa M MEXaHWYECKOW SHEpruu, CBs3b pabOThl CHIIBI C
U3MEHEHUEM MEXaHWYECKOM SHEPIHH, YCIOBUS PABHOBECHSI TBEPAOIO Tela), MpU
ATOM HCHOJIB30BaTh MAaT€MAaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBHS
OPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: MpeoOpa3oBaHuil ['amunes, BTOporo u
TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUs HMMIIYJbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

. aHANIM3UPOBaTh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SIBICHUS,
UCIoNb3ysl ocHOBHbIE moJjoxkeHuss MKT u 3akoHbl MOJEKyJIsIpHOW (U3UKH U
TEPMOJIMHAMMKHU (CBSI3b JABJIEHUS HACAIBHOIO Ta3a CO CpeIHEW KHHETHYECKOU
DHEPrUeN TEIUIOBOTO [JBW)KEHUS W KOHLEHTpAlMeW €ro MOJEKYJd, CBA3b
TEMIIEpaTypbl BEILIECTBA CO CpPEIHENM KUHETUYECKOW DHEPIrUer TEIIOBOIO
JIBM)KEHUSI €r0 YacTHIl, CBS3b JABIICHHUS HWICAJbHOIO Tra3a ¢ KOHUEHTpaluueu
MOJIEKYJI M €ro TeMIlepaTypou, ypaBHeHue MeHaeneeBa—Knamneiipona, nepBblid
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MPOLECCAX), TPU
OTOM HCIOJI30BaTh MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKA3bIBAaTh YCJIOBHSA
IIPUMEHUMOCTH ypaBHeHUA MenaeneeBa—KianeipoHa;

. aHAJIN3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBJICHUS, HCIIONb3Ys
OCHOBHBIE€ TMIOJIOKEHUS M 3aKOHbl JJIEKTPOJMHAMUKH (3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, MOTEeHIMAaNbHOCTD dJIEKTPOCTATHYECKOTO
IOJIsl, IPUHLHAI CYNEPNO3ULNNA DIIEKTPUYECKUX TOJIEW, NPHU ITOM YyKa3blBas
YyCIIOBHsI TIPUMEHHMMOCTHM 3akoHa KysoHa, a Takke MNPaKTUYECKU BaXKHbIC



COOTHOILIEHHS: 3aKOHBI OMa JuIsl yJacTKa LENH U IS 3aMKHYTOW 3JEKTPUYECKOM
nenu, 3akoH Jlxoyms—Jlenma, mpaBuna Kupxroda, 3axkonsr dapages mis
ANEKTPOJIN3A);

. ONMKCHIBATH (PU3UUECKUE MPOLECCHI U SIBICHHUS, UCTIOJIb3YsI BEIMYUHBI:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, HMITYJbC TE€Ja M CUCTEMBI TEJN, CHIIA,
MOMEHT CHWJIbl, JaBJIICHHE, MOTCHLHAJIbHAs HHEPrusi, KUHETUYECKas DSHEprus,
MEXaHUYeCcKas 3HEeprusi, padoTa Cuibl, LEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE, CHUJIa
TSUKECTH, CHJIa YNPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTUs B3aWMOJCHUCTBUS
Terna ¢ 3eMiéi BOIM3U €€ MOBEPXHOCTH, SHEPTHs YIIPYro# AedopMaliuy Mpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIIepaTypa Tena, padboTa B TEPMOJIMHAMUKE,
BHYTPEHHSISI SHEPrUsl MICATHOTO OJHOATOMHOI'O Ta3a, padoTa MIeanbHOro rasa,
OTHOCHUTEIIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ mmeanbHOro TEminoBOTrO IBUTaTENS;
IEKTPUYECKOE TM0JI€, HANPSLDKEHHOCTh 3JIEKTPUYECKOTO IOJIsA, HANPSKEHHOCTH
IIOJISI TOYEYHOT'O 3apsi/ia WM 3apsUKEHHOIO IIapa B BaKyyMe€ U B JUAJIEKTPHKE,
NOTEHIIHAIT ANEKTPOCTATUYECKOTO OJIs, Pa3HOCTh MOTEHINAJIOB,
ANEKTPOJABIKYILAs ~ CWJla, CHJla TOKa, HalpshKeHWE, MOUIIHOCTh — TOKa,
AIEKTpUUYECKasi EMKOCTD IJIOCKOTO KOHJEHCATOpa, CONPOTUBIEHUE yUacTKa 1EMH C
NIOCJIEOBATENbHBIM M IAPAJUICJIBHBIM COECIMHEHHEM pE3HCTOPOB, 3HEPIUs
IIEKTPUYECKOTO MOJIsI KOHAEHCATOPa;

. OOBSACHATH OCOOCHHOCTH TMPOTEKAaHUA  (PUBUYECKHX  SBJICHHIA:
MEXaHUYECKOE JIBI)KEHHME, TEIJIOBOE€ JBM)KEHHE 4YacCTHUI[ BEUIECTBA, TEIUIOBOE
paBHOBecHEe, OpOYHOBCKOE JBIKeHHE, auddys3us, ucmapeHue, KUICHHE U
KOHJIEHCAMs, IUIABJIIEHWE W KPHUCTAJUIM3alMs, HAIpPaBJICHHOCTh TEIUIONEpPENayH,
IEKTpU3alus  TeJ, OSKBHUIIOTEHUHAJBHOCTh  IOBEPXHOCTH  3apsSHKEHHOTO
MIPOBOJIHUKA;

. IPOBOJUTh  MCCIIEJOBAHUE  3aBUCHUMOCTHM  OJHOM  (pusmyeckoi
BEJIMYMHBI OT JPYrod C MCHOJb30BAHUEM MPSIMBIX HW3MEPEHUN, NpPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJIbTaThl OJYyUYEHHON 3aBUCUMOCTH
bu3MYecKuX BEIMYMH B BUJE I'PaQUKOB ¢ Y4ETOM aOCONIOTHBIX MOTIPEUIHOCTEH
U3MEpPEHUM, JeIaTh BBIBOJIbI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

. IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3NUYECKUX BEIMYUH, TIPU 3TOM
BbIOMpaTh ONTHUMAJbHBIM METOJ M3MEpPEHHUs, OLEHUBAaTh aOCOJIOTHBIE U
OTHOCHUTEJBbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

. OPOBOJUTH OMBITHI 1O TPOBEPKE MPEAJIOKEHHOW TUIOTE3bI:
IUIAHUPOBATh  DKCHEPUMEHT, COOUpaTh  AKCIEPUMEHTAbHYIO  YCTaHOBKY,
aHANIM3UPOBaTh IOJIyYEHHBIE pe3yJbTaTbhl W JIeJaTh BBIBOJ O CTaryce
MPEITIOKEHHOW TUIOTESbI,

. coOmoaare mpaBwia  0€30MacHOTO Tpyda TNpU  MPOBEACHHUH
UCCJIEIOBAHUM B paMKax Y4YeOHOro OJKCIIEpUMEHTa, MpaKTHKymMa U Y4eOHO-



HCCIIEIOBATEIIbCKOM W MPOEKTHOW  JIESITETBHOCTM C  MCIOJb30BAHUEM
W3MEPUTEITLHBIX YCTPOKCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

. pelarb pacy€THbIC 3aJa4d C SBHO 33JaHHOW M HESBHO 33JaHHOU
bu3nUecKoil MOJENbIO: HA OCHOBAHWU aHaIN3a YCIOBUS OOOCHOBBIBATH BHIOOD
bu3nyeckoil MojeNu, OTBeYarolle TpeOOBaHUIM 3a7auu, TPUMEHSITh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3UIECKUX TEOPHM MPU MUCIOIb30BaHUU
MAaTEMATUYECKUX METOJOB PEUICHUs 3aJad, MPOBOAUTH Pacu€Thl HA OCHOBAHUHU
MMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATh METOMbI
pELIEHHUS C YYETOM TOITYYEHHBIX PE3YJIbTaTOB;

. pemaTh KaueCTBEHHBIC 3aJlayM, TPeOyIolue MPUMEHEHUS! 3HAHUN W3
pa3HBIX pa3fenoB Kypca (U3MKH, a TakKe HHTETrpallud 3HAHUM U3 JAPYrux
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO IIEMOYKY
pacCyXJIeHU C OMOpOil Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECKUE
SABJICHUS;

. UCIIOJIB30BaTh TEOPETUUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIUNOB PaOOThl HM3MEPUTEIIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB;

. MPUBOAUTH MPUMEPHI BKJIa/la POCCUMCKUX U 3apYyOEIKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYXKAIOIIETO MHpPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHU;

. aHaJIuM3UpOBaTh M OICHUBATh  TOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM  JIESITENIbBHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
MpoleccaMH, C TIO3MIMK DSKOJOTHYECKON O€30MacHOCTH, TMPEACTABICHUN O
paLlMOHAJIBHOM IPUPOJOIIOIB30BAHUM, A TAKXKE Pa3syMHOM HCIOJIb30BAaHUU
JOCTH)KCHU HAYKHW M TEXHOJIOTUM I JAJBHEWILErO Pa3BUTHS YEJIOBEUYECKOTO
00IIIeCTBA;

. OPUMEHSTh  pa3InyHblie CHOCOOB  paboThl ¢ wHMOpMaIuein
(bU3MYEeCcKOro comepKaHusl C MCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTUMA, TpPH HATOM HCMOJb30BaTh COBpPEMEHHbIC HH(OPMALIMOHHbBIC
TEXHOJIOTUU JUIsl TIOUCKA, TepepabOTKu W TpPEeAbsBICHUS Y4eOHOM M HaydHO-
NoNyJISIpHOW WHGOPMALIUK, CTPYKTYPUPOBAHUS W MHTEPNpPETAMU HHPOpMAIIUH,
MOJyYEHHOM W3  PA3JMYHBIX HCTOYHUKOB, KPUTHYECKHM  AHAJIU3UPOBATH
MoJIy4aeMyr0 WH(OpMaIMi0 U OIEHHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIUXCSl 3HAaHUM, TaK U HAa OCHOBE aHaJIM3a UCTOYHHUKA HH(POpMAIINH;

. NpOSIBIIATH ~ OPraHU3allMOHHBIE W [IO3HABaTEJIbHbIE  YMEHUS
CaMOCTOATEILHOTO TPHOOPETEHHs] HOBBIX 3HAHWW B TIPOIECCE BBITTOJHCHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;

. paboTaTh B IpyINe ¢ UCHOJIHEHUEM PA3TUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PAOOTy TPYNIbI, PALMOHAIBHO pACHpPENeNsTh NESITebHOCTh B



HECTAH/IAPTHBIX CUTYalUsIX, aICKBATHO OLICHUBATH BKJIaJ KaXKJIOI0 U3 YYACTHUKOB
TPYIIBI B PEIICHUE paccMaTpUBaeMO MPOOJIEMBI;

. NpOSIBJISITh ~ MOTHBAallMIO K Oymymed — mpodeccuoHambHOM
JESATEILHOCTH 10 CHEIUATBHOCTIM (GU3UKO-TEXHUYECKOTO MPOPUIIS.

K xoniy oOyuenuss B Il knacce npenMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

. HOHUMATh pPOJb (U3MKH B HSKOHOMHYECKOH, TEXHOJIOIMYECKOH,
COLIMAJIbHON M ATHUYECKOH c(hepax AedaTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKHU
B COBPEMEHHOM HAy4YHOW KapTUHE MHpPA, POJb ACTPOHOMHUHM B IPAKTUYECKOU
JNEATEIIBHOCTH  YEJIOBEKAa M JAJbHEHIIEM HAYYHO-TEXHUYECKOM Ppa3BUTHH,
3HaYCHUE  ONMCATEIbHOM,  CHUCTEMATH3UpPYIOUIEH,  OOBSCHUTENBHON U
OPOrHOCTUYECKOW  (PYHKIMH  (U3HUECKOM TEOpUM —  DJIEKTPOJAWHAMUKH,
CHEUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3MKH, poib (hPU3UUECKOU
Teopud B (HOPMHUPOBAHUM MPEJACTABICHUN O (PU3MYECKOW KapTHHE MUPA, MECTO
(bu3MYecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOJIE;

. pasnuyarh YCJIOBUS NPUMEHUMOCTH MOJENEH (QU3NYECKUX Tel U
MIPOLIECCOB (SIBJIEHUI): OJHOPOJHOE 3JIEKTPUUYECKOE U OJHOPOJHOE MarHUTHOE
NoJisl, TapMOHUYECKHE KOJeOaHMs, MAaTeMaTHYEeCKUH MasTHUK, WACAIbHbBIN
NPY>KUHHBI MasSTHUK, TapMOHHUYECKHE BOJHBI, HJICATbHBIN KOJeOaTelIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJIEW aromMa, aTOMHOTO sipa W KBAHTOBOM MOJEIHU
CBETA,

. pasnuyaTh ycioBHs (IpaHHUlLIbl, 00JIaCTH) MPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PYHIaMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YAaCTHBIX 3aKOHOB;

. aHAJIM3UPOBaTh W OOBIACHATH JJIEKTPOMArHUTHBIE TPOIECCHl U
SBJICHUSI, WCIOJIb3ysl OCHOBHBIC IIOJIO)KEHUS M 3aKOHBI DJIEKTPOJAMHAMUKH U
CHEIUaIbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsSl 3JIEKTPUYECKOrO
3apspa, cuna Awmmnepa, cuia JlopeHua, 3aKOH JJIEKTPOMAarHMTHOM HMHIYKIIUH,
npaBwio Jlenua, cBs3p IJ[C caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUYECKOM LEMH CO
CKOPOCTBIO WM3MEHEHHUS CHJbl TOKAa, IOCTYJAaTbl CHEUHUAIBHOW TEOPUH
OTHOCUTEIBHOCTH DUHIITEWHA);

. aHAIM3UPOBaTh U OOBACHITH KBAHTOBBIE IMPOIECCHl W SIBICHUS,
UCIIONB3YSl TOJOXKEHUS KBaHTOBOW ¢u3uku (ypaBHEeHHE OWHINTEWHa IS
dotorddekra, mepBblii U BTOpoil mocTynatel bopa, MPUHLUI COOTHOLICHHS
HeomnpeaenéuHoctel ['elizenOepra, 3aKOHBI COXPAHEHHsI 3apsIIOBOTO M MacCOBOTO
YKCEeJ M SHEPIUU B SACPHBIX PEaKLIMSIX, 3aKOH paJJUOaKTUBHOIO paclaja);

. OIKCHIBaTh (PU3NUECKUE MPOILIECCHI U SIBICHUSI, UCIIOJIb3YsI BETUYHUHBIL:
HaIpsHKEHHOCTD DJIEKTPUYECKOTO TOJISI, IMTOTEHIHAN AJIEKTPOCTATUHYECKOrO IOJIH,



Pa3HOCTh MOTEHIIMAJIOB, AJEKTPOABMKYIIAs CUla, MHIYKIUS MAarHUTHOTO TOJI,
MarHuTHbIA TMOTOK, cuiaa Ammepa, WHAYKTUBHOCTb, JJICKTPOABMXKYIIAS CHJIA
CAMOMHJIYKIIMM, JHEPrHsi  MAarHUTHOTO  TOJISI  IPOBOJHMKA C  TOKOM,
PENSATUBUCTCKUI UMITYJIbC, TTOJIHASI SHEPT U, YHEPTHUS TOKOSI CBOOOIHON YaCTHUIIbI,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl Spa, SHEPTHUSI CBSI3U S]1pa;

. OOBSCHATh OCOOCHHOCTH TMPOTEKAaHUS  (PU3UYECKUX  SBIICHHIA:
AJIEKTPOMArHUTHAS WHAYKIUS, CAMOWHIYKIIHS, PE30HAHC, MHTep(EpeHIIHUs BOJH,
mudpakius, AUCHEpCHs, MOJHOE BHYTPEHHEE OTpakeHHeE, (HOTOIIEKTPUUYECKUN
ahdexr (pororddekr), anpda- u OGera-pacnanabl sSAep, raMMa-u3TydeHHUE SEp,
bu3nYecKue MPUHIIMITBI CIEKTPAILHOTO aHaJIu3a U paboThI J1a3epa;

. OMpEeNENATh HAMIPABJICHUE UHIAYKIIUM MAarHUTHOTO TOJIsi MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

. CTPOUTh H300paKeHUE, CO37aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M, U paCCUNUTHIBATH €70 XapaKTEPUCTUKU;

. MPUMEHSITH OCHOBOIIOJIATalolUe aCTPOHOMUYECKHUE MOHSTHS, TEOPUU
Y 3aKOHBI JUISl aHaliM3a U 00bsICHEHUSI (U3UYECKUX MPOIECCOB, MPOUCXOASAIINX B
3BE3/1aX, B 3BE3/IHBIX CUCTEMAaX, B MEKTaJaKTUUECKOMN cpefie; NBHXKEHUSI HEOECHBIX
TEJ1, DBOJIIOLIMU 3BE34 U BeeneHHoi;

. MPOBOJUTH HKCCIICIOBAHNUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHH C
UCIIOJB30BAaHUEM TMPSMbBIX H3MEPEHUH, MPU STOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yJbTaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYHUH B
BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TOTPEIIHOCTEH W3MEPEHHM, NeNaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEAOBAHNUS,

. MPOBOJUTH KOCBEHHbIE M3MEpEHUs (DU3UUYECKUX BEIMYUH, MPU ITOM
BHIOMpATh ONTUMAJIBHBIA METOJI HW3MEPEHHUs, OlCHUBAaTh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

. MPOBOAUTH OMNBITBI MO MPOBEPKE MPEIJIOKEHHONM THIOTE3bI:
IUIAHUPOBATh  DKCIEPUMEHT, COOUpaTh  AKCICPUMEHTAIBHYIO  YCTaHOBKY,
aHaJM3UpPOBaTh TMOJyYEHHBIE pe3yJbTaThl M JieJlaTb BBIBOJ O CTaryce
MPEIJIOKEHHON TUIIOTESbI,

. OMUCHIBATH METO/IbI TOJIYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHUIA;

. coOnoaTh TpaBuia O€30mMacHOr0 Tpyda TMpU  MPOBEACHHUH
UCCJICIOBAHUM B paMKax Y4eOHOrO0 OJKCIIEPUMEHTA, MPAKTHKymMa U Y4eOHO-
HCCJIEN0BATEIIbCKOM U TIPOEKTHOM  JEATEIIBHOCTH C  HCIOJb30BAHUEM
U3MEPUTENBLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaAHUS;

. pelarb pacy€THbIE 3aJa4u C SBHO 33JaHHOW W HESBHO 3aJaHHOU
(bU3MYeCcKO MOJIEIbIO: Ha OCHOBAHWU aHAM3a YCJIOBHUS BBHIOMPATH (PU3HUECKHE
MOJICNIA, OTBEYAIOIIME TPEOOBAHUSAM 3a/add, MNPUMEHSITh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM U TOCTyNaThl (U3HUECKUX TEOpUA TIPU HUCIOJIb30BAHUU



MaTEeMaTUYECKUX METOJOB pEUIeHUs 3a7ad, NPOBOAUTH PacyE€Tbl HA OCHOBAaHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3YyJbTaTbl U KOPPEKTUPOBATH METOJbI
pElIeHHs C YYETOM MOJTYYEHHBIX PE3YJIBTATOB;

. pemaTh KaueCTBEHHBIEC 3aJlauM, TPeOyIolue MpUMEHEHUS! 3HAaHUN U3
pa3HbIX pa3lienoB Kypca (U3MKH, a TaKKE HMHTErpalid 3HAHUW U3 APYrux
IPEIMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJA: BBICTPAUBATH JIOTMYECKYIO LIETIOUYKY
paccy X JIeHUN C OMOpPOil HAa M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SBJICHUS;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPHUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB M
TE€XHOJIOTHYECKUX MPOLIECCOB;

. IPUBOJUTH NMPUMEPHI BKJIA/a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

. aHaNM3UpoBaTh WM OLEHUBATh  TOCIEJACTBUS  OBITOBOM M
IIPOU3BOJCTBEHHON JIESITENIBHOCTH 4YEJIOBEKAa, CBA3aHHOM C  (U3MYECKUMU
IpOLIECCAMH, C TO3MIMI SKOJOTMYECKOM O€30MaCHOCTH, TMPEJCTABICHUN O
pPaUMOHAIIBHOM IPUPOJOIOJIB30BAHUM, a TaKXE pPa3yMHOM HCIIOIb30BaHUN
JOCTH)KCHUW HAYKM M TEXHOJOTHM Ui JaJbHEMIIEr0 Pa3BUTHUS YEIOBEUECKOTO
00IIIeCTBA;

. OPUMEHATh  pa3jidyHble CcHocoObl  paboThl ¢ uHMOpManuen
($u3NYECKOTO COJEpKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJOTMM, TMpH H3TOM UCHOJb30BaTh COBPEMEHHBbIE HH(OpPMAIMOHHBIE
TEXHOJOTMM I TIOMCKA, MepepabOTKU U TPEAbSBICHUS YYEeOHOM M Hay4yHO-
NOMyJSIpHOM MH(POPMALIMK, CTPYKTYPUPOBAHUSA M HHTEpIpeTauu MH(opmanuu,
NOJIYy4eHHOW W3  Pa3MYHBIX HCTOYHUKOB, KPUTHYECKH  aHaJIU3HPOBATH
nojiyyaeMyio MH(GOpPMallMI0O M OLIEHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHWM, TaK U Ha OCHOBE aHaJIN3a UCTOYHUKA HH(POpMAIINK;

. OpOSIBJISITh ~ OPraHU3allUOHHbIE M TO3HABATENIbHBIE  YMEHMS
CaMOCTOATENILHOTO TPUOOPETEeHUs] HOBBIX 3HAHUWA B IMPOLIECCE BBIMOIHEHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PadOT;

. paboTaTh B IpylIe ¢ UCIOJHEHUEM Pa3IMUYHBbIX COIMAIBHBIX pPOJIEH,
IUIAaHUPOBATh PA0OTy TPYNIBI, PANMOHATIBLHO PACHpPENENsTh NESITeIbHOCTh B
HECTaHJApTHBIX CUTYalUsIX, aIEKBaTHO OLIEHUBATh BKJIAJl KAXKI0TO U3 YYaCTHUKOB
IpyNIIbl B pelIEHUE paccMaTpuBaeMoi MpoOaeMbl;

. OpOSIBJISITh ~ MOTHBallMI0 K Oymymed  mpodeccuoHambHOM
JESITEIbHOCTH T0 CTIEUUATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOuIIs.
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. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 1 3 https://m.edsoo.ru/fL6h68d7
bu6mmoreka [IOK
43 Toxi B pasmIIHEX cpesiax 0 0 . https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
PesepBHOe Bpemst 10 2 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 38
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 1 2 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 2 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHnueckue KoJieOaHus 10 1 1 https://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 1 2 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 9 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 3 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 0 1 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5



https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 15 2 https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 r3mica atoma > 1 https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 1 bubnmoreka [JOK
' YJaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 2 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 . bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 42
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.edsoo.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 1 bubnnorexa [JOK
BennuuH [IpakTrueckas padora Nel https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B POpMUPOBAHUH
6 COBPEMEHHOM HAYYHOU KapTUHBI MUpA, 1 1 bubmmnoreka HOK
B IIPAKTUYECKOMN AECATEIBHOCTH JIFOAEH https://m.edsoo.ru/eabbded1
KonTtponrHas padora Nel "Beenenue B
Kypc ¢pusuku 10 kmacca”
Mexanunueckoe aBuxeHue. Cucrema
but6mmoreka [IOK
7 otcuera. OTHOCUTENBHOCTD 1

MCXaHHUYCCKOI'oO ABHMKCHUA. HpSIMa}I n

https://m.edso0.ru/e9a52f02
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oOpaTHas 3a/1a4uu MEXaHUKU

Pannyc-BekTop MarepuaibHOM TOUKH,
€ro IpOEeKLHU Ha OCU KOOPAMHAT.

bub6nmoreka [IOK

10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

8 Tpaekropust. [lepemenienune. CKopocTb. https://m.edsoo.ru/30a108a5
Hx mpoeknuu Ha OCH KOOpAWHAT
PaBHOMepHOE NIpsSIMOJIMHEHOE
newkenue. [ padudeckoe onvcanue bubnmnoreka HOK

9 y
PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edsoo.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue nepeMereHuii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubmmoreka [JOK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 IIPSMOJIMHEMHOTO IBU>KEHHUS C bubmmnoreka HOK
IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
[TpakTuyeckas padora Ne2
CBobOosiHOE najieHne. Y cKopeHue

13 ¢BOOOIHOTO IMaJeHNA. 3aBUCUMOCTD bubmmoteka IIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

BIDJKEHME TeJ1a, OpOIIEHHOTO 1O
14 i’IFJ'IOM K ropH30HT§. HpaKTquCKillﬂ bubmmorexa LIOK
https://m.edsoo.ru/71cbb4f5
pabota Ne3
15 KpuBonuneiinoe npuxxenue. [[Buxenue bubmuoteka [IOK

https://m.edso0.ru/33196fbe
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ckopocTts. [leproa u yacToTa.
LleHTpOCTpEMHUTENBHOE U MTOTHOE
yCKOpeHHe

KonTtponbsnast padora Ne2

bu6nmoreka IIOK

16 "Kunemaruka" https://m.edso00.ru/1242f32e
[TepBbrIif 3akoH HproTOHA.

17 NuepumanbHble CUCTEMBI OTCUETA. bu6nmoreka IIOK
IIpunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHogeiCTByIOIIAs CHIIA. bu6mmoteka [JOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837

19 B3aumoneiictue ten. Tperuii 3aKkoH bubmmoreka [JOK
Herotona https://m.edso0o.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne

20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [JOK

https://m.edsoo.ru/bdf997fb
Herotona Ilpaktuueckas padota Ne3
3aKOH BCEMUPHOTO TATOTEHUS.
21 DOKBUBaJCHTHOCTh TPABUTAIIMOHHON U bubmmorexa [JOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOUN Macchl

99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBm>xeHne HeOeCHBIX Te U X

93 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bu6muoreka [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

but6mmorekxa [IOK
24 Cuna ynpyroctu. akox I'yka. Bec Tena https://m.edsoo.ru/Oae2cd84
25 Cwua tpenust. [Ipupoaa u BUABI cri bubnuotexa [JOK



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
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

TpeHus. JIBUXKEHUE B KUIAKOCTH U Ta3e C
Y4ETOM CUJIbI COTIPOTHUBIICHUS CPEJIBI
[TpakTuueckas padora No4

https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2cb29676

26 Hasnenue. I'napocrarnueckoe bubmunoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEJIIO. bubnmnoreka HOK

27 [TocTymarensHOE U BpaliaTeIbHOE bubnmnoreka HOK
JIBUKEHUE TBEPAOTO Tea https://m.edsoo.ru/2b95d57¢

98 MOMEHT CUJIbl OTHOCUTENBEHO OCU Bbu6moteka [JOK
BpaieHus. [1nedo cuiibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K

29 TBepAOMy Teny. LleHTp Tsokectu Tena. Bbu6mmotreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBeCHs

30 Pemenue 3amau [Ipakruueckas pabora bubnnorexa [JOK
Ne5 https://m.edsoo.ru/dclcaacQ

31 Konrtponsnas padora Ne3 "J[uHamuka. bubmuoreka [IOK
Craruxka TBepaoro tena' https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOU TOUKH,

32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuiibl M1 M3BMEHEHUE UMITYIIbCa

33 Tesa. 3aKOH COXPaHEeHUs] UMITYJIbCa bubnmorera LHOK

) P 4 ' https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoOMEeHT uMIysIbca MaTepruaIbHON
y p bu6nunorexa LIOK
34 toukH. [IpencraBienue o coxpaHeHUU

MOMCHTAa UMITYyJIbCa B ICHTPAJIbHBIX

https://m.edsoo.ru/d6532eb9
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ITOJIAX

Pemenue 3amau [IpakTuyeckas padora

bub6nmoreka [IOK

35
Ne 6 https://m.edsoo.ru/f7706d63
PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenienuu. ['paduueckoe bubmmoreka [JOK
npeJcTaBieHne paboThl CUIIBL. https://m.edso0.ru/913974c7
MoOUIHOCTh CHJIBI
Kunerndaeckas sneprus. Teopema 00
37 W3MEHEHUU KHHETHUYECKOW SHEPTHH bubmmorexa [JOK
. P https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToTenuuanbHble 1 HEMOTEHIIMABHBIE
38 cwisl. [loTteHnnansHas 3aeprusa. Bropas buGnuorexa [IOK
' pritsl. BTOp https://m.eds00.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbsi KocMUYecKkast CKopocThb. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 M3MEHEHUEM MEXAHUYECKOW SHEPTUHU bubmuoteka [IOK
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs https://m.edsoo.ru/f57b4e01
MexaHu4deckoil snepruu [IpakTuueckas
pabota Ne7
Vupyrue u He 1€ CTOJIKHOBEHUS.
40 Y EIZ]II;GHI/IG BeyH If }J"IFJ'II/I IS UCaTbHOM bubmorexa [JOK
P PHY s A https://m.eds00.ru/f30f43b6
KUJTKOCTH
41 Kontponbnas padota Ne4 "3akoHbI bubmuoreka [{OK
COXPAaHEHHs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTHE npeacTaBieHu 0 IPUPOAE
P PP but6mmorekxa [IOK
42 termioTbl. OcHoBHBIE MoJiokeHnss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
43 CtpoeHue ra3000pa3HbIX, KUIKUX U bu6muoreka [JOK
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TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aMMOJCHCTBYSI YAaCTHL] BEILIECTBA

https://m.edsoo.ru/c44d02e2

Macca u pazMepsl MOJIEKYIT (aTOMOB).

bu6nmorexa [IOK

44 Izzgf;;;zm Bemmectsa. HlocrosmHas https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TemioBoe paBHOBECHE. bubnmnoreka HOK
[lIkana [enbcust https://m.edso0.ru/0070d493
46 Pemenue 3anay [Ipaktuueckas pabora bubmmoreka [JOK
Nog https://m.edsoo.ru/1531aba5
. bubmmorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.e dSO(])_.Iru 1deb2367
48 VYpasuenue Menzeneesa-Knaneiipona. Bbu6moteka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnoreka [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 M3omponeccsl B HI€aIbHOM Ia3e C bubmmnoreka HOK
ITOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacTaBieHne
51 Hfog)poueccom ElsiTepMa, H30X0pa, bubmorexa LOK
nsoGapa https://m.eds00.ru/1344327b
52 OcnoBHoe ypaBHeHue MKT Eggjﬁ;fg;?ﬁis 094721
53 Pemenue 3anay [Ipaktuueckas pabora bubnuorexa [IOK
Neg https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
54 TEPMOZIMHAMIHECKOH CHCTEMBI CO https://m.edso00.ru/c38af875

CpeaHel KHHETHYECKON dHEpruen
MOCTYNATEIbHOTO TEMJIOBOTO JBHKEHUS
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eé JacTull

55 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bub6nmoreka [IOK
1o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

56 Kontponbnas padota Ne5 "OcHoBbI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamMuueckas cucTeMa. 3a/laHue
BHEIIHUX ycinoBul i T/ cucremsl.

57 Bueurnue v BHyTpeHHUE TTapaMeTPBhI. bubmmoreka [JOK
[TapameTpsl T/I cucTembl Kak cpeaHue https://m.edso0.ru/5f8d38a3
3HAUEHUS BEIMYWH, OMUCHIBAIOIINX €€
Ha MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpoun3sBodbHas penakcauus TJ] bubmmorexa [JOK

https://m.edso00.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopens uieanpHOro rasa B
59 TEPMOJUHAMHUKE. Y CITIOBHS bubmmorexa [JOK
. https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIEITH

60 VYpaBuenne MenneneeBa-Kianeiipona u bubnmnorexa [JOK
BBIPAKECHUE ISl BHYTPEHHEN SJHEPrUU https://m.edsoo.ru/bal178d0
Bripaxkenue amnst BHyTpeHHEH dHepruu

61 OJIHOATOMHOTO UJEAJIILHOIO rasa. bubnmnoreka HOK
KBazucrarnueckue 1 HECTaTHUYECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHasi paboTa B

62 TepMOJHaMUKe. Beruucienue paboTsl but6mmorekxa [IOK
no rpaduky mporiecca Ha pV- https://m.edsoo.ru/741d5738
Jquarpamme

63 Teruroniepeada Kak crocod M3MEHEHUS bu6mmoreka [JOK
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BHyTpeHHel sneprun Tl cucremsr 6e3
COBEpILCHUS PabOTHI

https://m.edso0.ru/3d734561

KonBexknusi, TEIIonpoBOJHOCTb,

bub6nmoreka [IOK

64
usnydenue [Ipakruyeckas pabora Ne9 https://m.edsoo.ru/157b54cd
KomnuectBo Tenmnorsl. TermioéMKOCTh
65 Tesa. Y IenpHas U MOJIsipHas bubnmnoreka HOK
TEIJIOEMKOCTH BelllecTBa. Y AeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUsI TOTLJINBA
Pacuér xonmyecTBa TEIIOTHI ITpU bubmmoreka [JOK
66
Temionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 00 amuabaTHOM mporiecce. bubmmoreka [JOK
IlepBrlil 3aKOH TEPMOAMHAMUKH https://m.edso0.ru/d8098824
KonnuecTBo TermioTel 1 paboTa Kak
68 MepbI I3MEHEHUS BHYTPCHHEH dHEPTUU bubmorexa HOK
P yip P https://m.edsoo.ru/b047alcd
T/l cucTtemsl
BTopoii 3aKkOH TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuoreka [IOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 IIprHIMITBI AEUCTBUSA TEIIIOBBIX bubmmoteka IIOK
marmmuH. KITT https://m.edsoo.ru/2e945513
71 MakcumanbsHoe 3Hauenue KIT. T{ukn bubmmoteka IIOK
Kapno https://m.edsoo.ru/fe3857h9
79 Pemenue 3amau [Ipaktuueckas pabora bubmmoreka [JOK
NelO https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIEKThI
. bubnuotexa [JOK
73 HCIIOJIb30BaHUS TEIUIOBBIX JBUTATENEH.

Tenopoe 3arpsA3HCHHUC 0pr>1<aromel?1

https://m.edso0.ru/9867aaa7
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cpebl

74 Pemienue 3anau bubmmorexa [JOK
https://m.edso0.ru/c8c70432
O0001Ienre U cucTeMaTH3alNsl 3HAHAN
" bubnmnoreka HOK
75 o teMe "Tepmoguuamuka. TeroBeie
. https://m.edso0.ru/28d62b3f
mamuHbl" [IpakTuyeckas pabora Nel 1
76 Kontposnbnas pabora Neb bubnmnoreka HOK
"Tepmoaunamuka. TernoBbie MauHb!" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBaHre U KOHICHCAITUS.
77 Hcnapenue u xkumnenne. Y nenpHas Bubmiorexa HOK
P ) https://m.eds00.ru/6f8e6777
TEIJIOTa MapooOpa3oOBaHM
HaceimenHbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCHMOCTE INIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO I1apa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTE OT Bubmiorexa HOK
NEPATYPEL, https://m.edso0.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
JIaBJIEHUS B YKAIKOCTH
79 BrnaxxHocts Bo3yxa. AGCOTIOTHASA U bubmmnoreka HOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau
A https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucramnmueckue u
81 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubmorexa HOK
P ’ P https://m.edsoo.ru/20a88a03
KPHUCTAIIJIOB
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
bu6nunorexa LIOK
82 VnenpHast TeIuioTa IIaBICHUS.

CyO6numarus

https://m.edsoo.ru/6ee91e9f
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Hedopmaruu TBEpIOTO TENA.

b K
83 Pactsoxenue u cxxatue. Caur. Moyib nbmorexa [0
s https://m.edsoo.ru/dalaab10
IOnra. [Ipeaen ynpyrux nedopmaruii
TermoBoe pacluMpeHne KUIAKOCTEN U
84 TBEPABIX TeJ. AHTAPMOHHU3M TEILJIOBBIX bubmorexa HOK
P . P https://m.edsoo.ru/7ba5edf2
KoJIe0aHUI YacTHUI] BEIIeCTBA
85 [IpeoOpazoBanue 3HEpruu B (Ha30BBIX bubnmnoreka HOK
nepexonax https://m.edso00.ru/97a0672f
bubnuoreka [{OK
86 0
¥paiietiite Tenosoro bararica https://m.edsoo.ru/ab1521fb
87 Pemenne 3amau [Ipaktuueckas pabora bubnuoreka [{OK
Nel2 https://m.edso0.ru/8ab7f40d
[IoBepXHOCTHOE HaATSKEHUE.
Kanunnspueie sBnenus. JlaBiaenue noj bubnuorexa [JOK
88 .
HMCKPHUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)uakoctu. @opmyiia Jlannaca
O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
89 1o TeMe "ArperaTHble COCTOSIHUS bubnmnoreka HOK
BenecTBa. PazoBble Nepexoanl" https://m.eds00.ru/0b52575c
[TpakTnyeckas padora Nel3
KonTponbnas padora Ne7 "Arperarubie
90 cocTosHus BenrecTtsa. Da3oBbie bubmiorexa LIOK
" ' https://m.edsoo.ru/7dc2a739
MIePEXOIbI
DneKTpu3anus Tei U €€ MpOosiBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buma bubmmoreka [JOK
91
3JIEKTPUYECKUX 3aps0B. [IpoBogHMKH, https://m.edsoo.ru/laff445f
JTUAJICKTPUKU U TTOTYIIPOBOTHUKHI
92 DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi. bubnmnorexa [JOK
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3aK0H COXpaHEHUs ANEKTPUIECKOTO
3apsia

https://m.edsoo.ru/f49afd24

93 Bzaumopeiictue 3apanoB. Toueunsie bubnmnoreka HOK
3apsiibl. 3akoH Kynona https://m.edsoo.ru/445b7746
bub6nmoreka [IOK
Pemenue 3amay [Ipaktuueckas padora
94 Nold https://m.edsoo.ru/6b87ec5a
- https://m.edsoo.ru/08fc19bc

05 Onektpuueckoe nose. Ero neiictBue Ha bubmmoreka [JOK
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [IpoOHneiii 3apsn. Jlunun bu6mmoteka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edso0.ru/3dac6957
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
ITorennmanbHOCTH

97 AIIEKTPOCTATUYECKOTO 1moJtsl. PasHoCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTCHIINAJIOB U HANIPSDKEHUE
[ToreHuuanpHas SHEPTU 3apsia B
98 3JIEKT L(I)CTaTI/I‘leCKOI\l: noJie lTl)'I(I)[TeH nan bubmmorexa [JOK
P ’ t https://m.edsoo.ru/af5fa389
IEKTPOCTATUYCCKOTO TTOJIS
CBs13b HANPSHKEHHOCTHU TIOJIS U

99 A3HOCTHU MMOTEHIUAJIOB JJIs brbmmorexa [TOK
P o A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS

100 [IpuHnMn cynepno3unun bubmmnoreka HOK
SJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6c

101 Pemenue 3amau [Ipaktuueckas pabora bubmmoreka [JOK
Nel5 https://m.eds00.ru/5a582263

102 ITone Toueunoro 3apsaa. [lone bu6muoreka [JOK

PaBHOMEPHO 3apsHKEHHOU cephl

https://m.edsoo.ru/b297b5c3
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[Tone paBHOMEPHO 3apsKEHHOTO 110

R bubnuorexa [JOK
103 00nemy ma]? a. Tore p aBHf)MepHO https://m.edsoo.ru/f7a665ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH
104 [IpoBOIHMKY B 3JIEKTPOCTATHYECKOM bubmunoreka [JOK
roJie. Y CJI0BUE PaBHOBECHS 3apsI0B https://m.edso0o.ru/32405eab
JMAIeKTPUKH U TOJTYITPOBOJHUKH B bubnmnoreka HOK
105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOH, I[eHcaTo pa SneKTp 0EMKOCTh bubmmorexa [JOK
A pé. P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCATOpa
[TapannenbHoe coeMHEHNE Bbu6motreka [JOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBarenpHOE COETMHEHNE bu6nunorexa LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsyKEHHOr0 KOHJIEHCaTopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bu6nmorexa LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBrKeHHe 3apsyKEeHHON YacTUIBI B bubmmnoreka HOK
OZHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
O0o01IeHre U cucTeMaTU3alus 3HaHUH
" " bubmmoreka [JOK
113 1o Teme "DIEeKTPUUECKOe Moje
https://m.eds00.ru/5752603f
[IpaxkTuueckas padora Nel6
KonTponbnast padorta Ne§ bu6muoreka [JOK
114
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
115 Cwuita Toka. [TocTosTHHBIN TOK. Y CIIOBHS bubnuotexa [JOK
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CyIICCTBOBAaHUA ITOCTOAHHOTO
QJICKTPHUYCCKOI'0 TOKa

https://m.eds00.ru/233311b5

bubnunorexa LIOK
116 Wcrounuku Toka. Hanpsxenue u 9/1C https://m.eds0o.ru/0839a115
117 3akon OMa 11 yyacTKa LEIH. bubnmnoreka HOK
DIIEKTPUUECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTH COTIPOTHBIICHUS
118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €r0 bu6nmorexa LIOK
JUIMHBI U IIJIOIIAIU IOIIEPEYHOTO https://m.edsoo.ru/95fcdf51
CceueHUs
119 Y aenpHOe CONPOTUBIIEHUE BEMIECTBA. bu6nmorexa LIOK
Perenue 3agau https://m.edso0.ru/437f8300
[TocnenoBarensHOE, MapamieibHOE, bubnunoreka LIOK
120
CMEIIIAHHOE COECIMHEHUE MPOBOIHUKOB https://m.edso00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX bubnuoreka [IOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
122 Pemenue 3anau [Ipaktnueckas padora bubmmnoreka HOK
Nel7 https://m.edso0.ru/3881b469
123 Pabora snexTpruyeckoro Toka. 3aKoH bubmmnoreka HOK
[xoyns —Jlenna https://m.edsoo.ru/a3605c5c
bubmmoteka IIOK
124 Peenne 3axas https://m.edso0.ru/6761bfOf
MortHoCTh 271€ €CKOro TOKa.
125 Temont voumtocrs, suteeva i BuGiorera LIOK
CHIoBad MOTH » BRUICT https://m.eds00.ru/99750a6f
pe3ucrope
bubnunorexa LIOK
126 Peenne 3axad https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE CONPOTUBIICHNE bu6muoreka [JOK
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HCTOYHHUKA TOKa

https://m.edsoo.ru/72d453af

128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubmuorexa [IOK
ANEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bub6nmoreka [IOK
129 Pemenne sazaz https://m.edso00.ru/35800679
bu6nmorexa [IOK
130 MOMHOCTE HCTOIHHKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue [IpakTuueckas bubnnorexa [JOK
pabota Nel8 https://m.eds00.ru/546f5632
132 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa bubmorexa [JOK
A PEI https://m.edsoo.ru/35368f3e
bubnuoreka [{OK
1 P
33 cHieHue satat https://m.edsoo.ru/4410cef0
134 Pemenne 3agau o teme "IlocTosSHHBIN bubnuoreka [{OK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "l[locTostHHBIN bubmmoreka IIOK
3JIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
Pemenne 3amau nmo treme "I1ocTOSTHHBIH
136 anekTpuueckuii Tok" [IpakTudeckas bubmorexa [JOK
p p https://m.edso0.ru/eb5d4687
pabota Nel9
O06o01IeHre u crucTeMaTu3alus 3HaHu|
137 1o TeMe "T10CTOSTHHBIN ITeKTPUUISCKUI bubmorexa [JOK
" P https://m.edso00.ru/bfd7a050
TOK
138 KonTtponbHast padora Ne9 "IlocTossHHBIN bu6muoreka [JOK
AIIEKTPUYECKUI TOK" https://m.eds00.ru/1885ddf1
DneKTpuyecKasi MpoOBOAUMOCTD
N bubnuorexa [JOK
139 pa3IMYHBIX BEHIECTB. DIIEKTPHUSCKUI

TOK B MCTaJljiax. CBCpXHpOBOI{I/IMOCTB

https://m.edsoo.ru/da794295
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DNEKTPUUECKUN TOK B pacTBOpPax U

140 aCIUIaBax JIEKTPOJIUTOB. 3aKOHBI bubmorexa LIOK
P P ' https://m.eds00.ru/4b423491
®Dapages 1715 SIEKTPOIU3a
bubnunoreka LIOK
141 i T
DnexTpuueckui Tok B razax. [lnazma https://m.eds00.ru/92d92f76
142 DJIEKTPUUECKUI TOK B BaKyyMe. bubmmoreka [JOK
BakyymubIe TprbopbI https://m.edsoo.ru/2E+160
143 DJIEKTPUUECKUI TOK B bubnnoreka [JOK
IIOJIyIIPOBOJIHUKAX https://m.edsoo.ru/ab61c660
144 [TomynpoBOIHUKOBBIE TPUOOPHI bubmmorexa [JOK
[TpakTrueckas paborta No20 https://m.edso00.ru/83622200
Ouznyeckuil npakTukym Nel
"N3mMepeHune cuiibl TOKa U HAINPSHKEHUS
145 B I[€NIU TIOCTOSIHHOT'O TOKA MPH MOMOIIN bubmorexa LIOK
H p m https://m.edsoo.ru/5643ea56
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB"
Ouznyeckuil NpakTukyM Ne2
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUS bubnmnoreka HOK
146 .
C LIETIBIO ONPEACIIEHUSI MTHOBEHHOMN https://m.edso00.ru/f6292f5f
ckopocTH"
Ouznyeckuil npakTukym Ne3
147 "N3mepeHue yCKOpeHus pu bubmmnoreka HOK
MIPSAMOJIMHETHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/6960b6ef
JIBYDKEHUH 110 HAKJIOHHOW TIOCKOCTH"
®usznyeckuit mpaktukym Nod
148 "U3mepenue cio eHIZISI\I/I cBOOOIHOTO bubmmorexa LIOK
P " yerop 8 https://m.edso0.ru/d1ea2402
naieHus
149 @uznyeckuil npakTukyMm Ne5 bubmuoteka [IOK
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"N3y4yeHue qBUKEHUS Tela 110
OKPY’KHOCTH C ITOCTOSIHHOMH 110 MOAYJIIO
CKOpOCThIO"

https://m.edsoo.ru/bcf53514

®uznyeckuil npakTukym Neb
"N3mepenne paBHOICHCTBYIONIEH CHITbI

bubnunoreka LIOK

150
IpY ABIKEHUH OpycKa Mo HaKJIOHHOU https://m.edsoo.ru/0b34db84
IJIOCKOCTH"
®usnueckuil npakTukyMm Ne7
"HccnenoBaHue 3aBUCUMOCTH CUIT
151 TIPYrOCTH, BOBHUKAOIIUX B MPY>KUHE U bubmmorexa [IOK
ypyT ’ B Py https://m.edsoo.ru/b55b81al
PE3NHOBOM 00pa3sIe, OT uX
nedopmarun”
Ouznyeckuil NpakTukyM Ne®
152 "U3mepenune kodpuIenTa TpeHus mo bubnuoreka [IOK
BEJIMYMHE YIIIOBOTO KO3 durmenTa https://m.eds00.ru/b83b1607
3aBucumoctu Frp(N)"
®usnueckuit npakTukyM Ne9
153 "Konct OBEHI/IC K ycl)\iImTeﬁHOB " brbmmorexa [JOK
. pynp p" https://m.edsoo.ru/4a04f4f7
pacuér cul ynpyrocTu
®usnueckuit npakTukyM NelQ
154 "N3mepenue I/n\Iir[ nbczl\iena o brbmmorexa [JOK
P y" https://m.edso00.ru/856fh28e
TOPMO3HOMY TTyTH
®usnueckuit npaktukym Nel 1
"N3y4eHne n30IpoLeccoB
155 ( eK};quH OBaHopH:HOHBOBaHI/Ie bubnmorexa LHOK
P VH | https://m.edsoo.ru/e0fe7e07
1upoBoi 1abopaTopun)" win
"IIpoBepka ypaBHEHUS COCTOSTHUS"
156 ®uznyeckuil npaktukym Nel2 bu6muoreka [JOK

"UccnenoBanue npoliecca OCThIBaHUS

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



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

Berecrna"

®usnyeckuit mpaktukym Nel3
"N3y4yeHne 3aKOHOMEPHOCTEN

bu6nmorexa [IOK

157 HUCIIApEHUS KUAKOCTEN" U
ueriap AOCTEn https://m.eds00.ru/6b1a23b5
H3mepenue yienpHON TEIUIOThI
ILIaBJIEHHS JbAa"
®usnyeckuit npaktukym Nel4
"HaGnronenue npeBpalieHus SJHepruu
158 3apsKEHHOr0 KOHJIEHCATOPa B SHEPTUIO bubnnorexa [JOK
W3JIYy4CHHS CBETOAMOA" HIIH https://m.edsoo.ru/ec424377
"N3yueHue nmpoTeKaHus TOKa B LIETIH,
cojeprkaiiei konaencarop"”
®uznyeckuil npakTukyM Nel5
"UccnemoBanue cMEIaHHOTO
159 COEMHEHNS PE3UCTOPOB" WIH Bubmuorexa LIOK
" P P https://m.edso0.ru/2b179d98
H3mepenue yneapHOTro COMpOTUBIICHUS
IIPOBOJAHUKOB"
Ouznyeckuil npaktukyM Nel6 "Cusarue
160 BOJIbT-AMIIEPHON XapaKTEPUCTUKU Bubmorexa IOK
" P P P https://m.eds00.ru/64b6e901
IMojaa
PesepBHbIil ypok. O000IIEHNE U
161 CI/ICTEMaTI/I?,Zp W1 3HAHWUH 110 TeMeE Bubmuorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunemaruxka
PesepBHbIil ypok. O000IIEHHE U
162 CI/ICTIe)MaTmZEH;I 3HAHUH 110 TEME bubmorexa LIOK
" " https://m.eds00.ru/3149956b
JluHaMuka
PesepBurrii ypok. O000111€HIE U
P P . bubnuorexa [JOK
163 cUCTEMATHU3aIHA 3HAHUH 10 TEME

"3aKOHBI COXpaHEHUs B MEXaHUKE"

https://m.edsoo.ru/6c0df9cc
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164

PesepBHeiit ypok. O600IICHHE 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"OCHOBBI MOJICKYJISIPHOKMHETUYECKOM
Teopun"

bubnunoreka LIOK
https://m.edsoo.ru/de148976

165

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTHU3alis 3HaHUH 110 TeEME
"Tepmoaunamuka. TernnoBbie MaluHb!"

bu6nunorexa LIOK
https://m.edsoo.ru/Obcc77cl

166

167

168

Hrorosas koHTposibHAsA paboTa B
dopmare EI'D

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3allKsl 3HAaHHUH 110 TeMe
"DnekTpuueckoe mnoie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

bubnunoreka LIOK
https://m.edsoo.ru/3cae6dal

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

11

38



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/3cae6da1

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
BzaumopeiicTBre NOCTOSHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 bubmorexa LIOK
POBOA ' https://m.eds00.ru/487a8593
MarnautHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIUH.
2 [Tpun pI/IH CYIIepIIO3H I/HZK MarHUTHBIX 1 bubmmorexa [JOK
P UH yiep B . https://m.edsoo.ru/4clabcch
noJiei. JINHUM MarHuTHOW WHAYKIIUN
3 MarauTHo€e noJie MPOBOIHUKA C 1 bubnnoreka [JOK
TokoM. OnbIT Dpcrena https://m.edso00.ru/d35d5262
4 Cwiia AMniepa, e€ HanpaBJIeHUE U 1 bubmmorexa [JOK
MOJZyJIb https://m.edso00.ru/26d9c5ba
5 Pemenue 3anau [Ipaktuueckas pabora 1 1 bubmmnoreka HOK
Nel https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTpoUu3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HalpaBJIeHHUE U
7 MOZyJib. JIBI>KEHUE 3apsKEHHON 1 bubmuoreka [IOK
YaCTHULIBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
bubnunorexa LIOK
8 P 1
crietie sazat https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 P J 1
abora cuutet Jloperua https://m.edsoo.ru/d518be4b
10 Pemenue 3anau [Ipaktuueckas padora 1 1 bubmuoteka [IOK



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
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

No2 https://m.edso0.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa LOK
PP > 11ap https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumMeHnenne bubmorexa LHOK
bp i https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
nosie" https://m.edsoo.ru/5b55c307
14 KonTtponsnast padora Nel "Marautnoe bubnuoreka [IOK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 WH un. IToTok BeKTOpa MarHUTHOM bubmorexa HOK
JAVIINA. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bubmuoreka [IOK
16 SAC munykun https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubmuoreka [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nozie. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIIAXCS bubnmnorexa [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3anau [Ipaktuueckas padora bu6muoreka [JOK
Ne3 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT JI
Pasuio Sewia https://m.edsoo.ru/bbc22726
99 WNunyktuBHOCTh. KaTymika bu6muoreka [JOK

HWHAYKTUBHOCTHU B ICTIU ITOCTOSAHHOI'O

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

TOKa

93 SBnenune camounaykiuu. IJ1C bubnmnoreka HOK
CaMOUHAYKIUU https://m.edsoo.ru/7ee60ca8
OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
24
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3c0ad11
bubnunoreka LIOK
25 P
CHicHHe sanat https://m.eds00.ru/88f69d2h
O0001IeHNE U CHCTEMATH3AIUS
26 3HAHUU 110 TeMe "DIeKTpoanHaMuKa'" bubmorexa HIOK
Poa https://m.edso0.ru/76484025
[TpakTrueckas pabota N4
97 KonTtponpsHast padora No2 bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnmorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IMHAMHYECKOTO OIHCAHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3¢99692
SHEPreTUYEeCKOro U KHHEMaTHYEeCKOTO
OITUCAHUS
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaq https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
O000111eHrE U CUCTEMATU3ALMS
IEI " 5 bubmmoreka [JOK
36 3HAHUU 110 TeMe "MexaHndeckue
https://m.edsoo.ru/eb84182f
konebanus" [Ipaktuyeckas pabora Ne5
37 KonTponpHas padora Ne3 Bbu6moteka [JOK
"Mexanndeckue KoieOauus" https://m.edsoo.ru/8ef587be
DNEeKTPOMAarHUTHbBIE KOJICOaHMUS. bubnnorexa [JOK
38 o
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMINIUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};1 bubnmorexa HOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B bubmuoreka [IOK
UJeaTbHOM KO0JIe0aTEIbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa IOK
' YA https://m.edso0.ru/5¢668619
DJIEKTPOMArHUTHBIC KOJICOaHUs
IIepemennslit TOK. Pe3ucrop u
42 KOHJEHCATOpP B IIENU IIEPEMEHHOTO bubnnorexa [JOK
g p B P https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU bu6muoreka [JOK

MEPEMCHHOTO TOKa

https://m.edsoo.ru/cfa307af
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3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

bubnunoreka LIOK

44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIIUINTYTHOE U JICHCTBYIOIIEE bubmorexa LOK
yA A yrom https://m.edsoo.ru/1cac6c4c
3HAUEHUE CHJIbI TOKA U HAMIPSHKCHHUSI
46 Pe3oHaHC B 3IEKTpHUECKOI 1EIH bubmmorexa [IOK
P H https://m.edso0.ru/087506df
47 Pemenne 3amau [Ipaktuueckas pabota bubnuoreka [{OK
Ne6 https://m.edsoo.ru/al6836a4
W neanbHbIA TpaHChHOpPMATOD.
48 HHOI/BBO CTBE ne(be paqa Hp bubmorexa HOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
OTpeOJICHUE IICKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOACTBE JICKTPOIHEPIUH.
49 Kp JbT Ha I/ICHOJ‘ILSO]S&HI/ISI ’ bubmorexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
JKU3HH
bubmmoteka IIOK
50 P
CHICHHE a1 https://m.edsoo.ru/ee6677ed
O0o001IcHNE U CHCTEMATH3alINS
IEI " B bubmuoreka [IOK
51 3HaHM 10 TeMe "DIeKTPOMAarHUTHBIC
https://m.edso0.ru/401024a9
kosiebanus" [Ipaktuueckas pabora Ne7
59 KonTpoabnas padora Ne4 bubmmnoreka HOK
"DeKTpoMarHuTHbIE KoieOanus " https://m.edso0.ru/7cab59f8
MexaHudecKkue BOJHEI. bubnunorexa LIOK
53
XapaKkTepHUCTUKN MEXAaHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBolicTBa MEXaHUYECKHUX BOJIH bubmorexa [JOK

https://m.edso0.ru/d9ae1000



https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
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/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000

bubnunorexa LIOK

> 3ByK. XapaKTepHCTHIH 3BYKa https://m.edsoo.ru/138b6f09
Wndpas3syk u ynptpas3syk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
57 Pemenue 3amay [Ipaktuueckas padora bubnmnoreka HOK
Ne8 https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJIHBI. bubnmnoreka HOK
N3nydyeHue 37eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus 31eKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHHE PIEKTPOMArHUTHBIX bubmorexa OK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paIHOCBSI3U U
TeneBueHus. Pagqnonokanuys.
61 OnekT iMaFHI/ITHIE)e 3a SII;HGHI/IC bubmorexa HOK
P . P https://m.eds00.ru/9f96f1f8
okpy>karote cpeasl [IpakTuaeckas
pabota Ne9
62 Konrtponsnas paboraNe5 "Konebanus bubmuoreka [IOK
Y BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIMHEHHOTO bubmuoreka [JOK
pacrpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha IpUMEHEHUE
64 3aKOHA MPSIMOJTMHEHHOTO bubmorexa I[JOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubmmoreka [JOK
Cdepudaeckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK



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
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OTHOCHUTEJIbHBIN IMOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

7
6 3aKOHOB OTPAXKEHUS M MPETOMIICHUS https://m.edsoo.ru/49d830a9
ceera [Ipaktrueckas padora NelO
Xoa ydeit B npusme. Jucnepcust
A p\, A P bubnuoreka [{OK
68 cBeta. CJIOKHBIN cOocTaB OEIIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
ONTHUYECKasl CUJIa JIUH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX CHUCTEeMaXx. Y BEJIMYEHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEeHUH, TIOJTyIaeMBIX C bubmmorexa LIOK
P ’ ya https://m.eds00.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 1| I/IMCHI/IMOfJ[TI/I FGEMJ;T WYECKOM bubmmorexa LIOK
p P https://m.edsoo.ru/cd174a10
ontuku [IpakTnyeckas pabora Nell
74 CKOpOCTb CBETA U METOBI €€ bubnnorexa [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
7 Jueniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera buomorexa LIOK

https://m.edso0.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
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
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepeHTHbie HCTOUHUKH. Y CIIOBUS

77 HaOJII0ICHUS MAKCUMYMOB U bubmorexa HOK
A ™ https://m.eds00.ru/c6416d48
MHUHHMYMOB
bubnunoreka LIOK
7 P
8 ctietiie sazat https://m.edso0.ru/3061de2b
bubnunorexa LIOK
7 lpuvenenue unrephepentun https://m.edsoo.ru/668edbc8
bu6nunorexa LIOK
80 Jlupaicuuns cera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnunoreka LIOK
82 Pemenne sana- https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
4 P
8 CHICHHE 33/t https://m.edsoo.ru/c56¢8158
85 CBETOBBIC SABJICHHS B IPUPOIE bubnmnorexa [JOK
[Tpaktrueckas padorta Nel2 https://m.eds00.ru/0b36363d
86 O06o011eHne U cucTeMaTu3alus bubnnorexa [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b
bubnmorexa LIOK
87 K 06
OHTpOIbHAs padoTa Neb «Omika» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEJILHOCTH
89 [locTynartsl cnennanbHOU TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

%0 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/IeHre BPEMEHH U COKpAIlleHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 UMITYJIECOM PENIATUBUCTCKON YaCTHUIIBI. bubnnorexa [JOK
Oueprus nokos [Ipakruueckas padora https://m.edsoo.ru/b6258ffa
Nel3
93 PaBHOBecHOE TEIIIOBOE U3ITyUYCHHE bubmmorexa [JOK
https://m.edsoo.ru/f54035a5
bu6nmorexa LIOK
%4 3axon eewenns Buna https://m.edsoo.ru/1c5ff752
95 I'mnoresa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubnmorexa LIOK
9 DHEPIHs I HMIIYIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadp¢ext. OnbiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHe DUHINTEHA A1
98 doroapdekra. "Kpacnas rpanuna” bubnmorera LOK
https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Onbite [1. H. bubnmnorexa [JOK

Jle6enena IlpakTuyeckas pabora Nel4

https://m.edso00.ru/64b4f966
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bubnunorexa LIOK

100 BoHoBIe CBOHCTBA HaCTHIL https://m.edsoo.ru/f59cfcec
Bomnsr ne bpoina. JlanHa BOIHEL e
101 b oﬁn;III[/I aI;Me bl §6J'IaCTI/I ! bubmorexa IOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopnyckyIsipHO-BOJIHOBOH Ayaanu3M bubmorexa LIOK
PHyCKy AP Y https://m.edsoo.ru/8ccab62a
103 Judpakiuus 3JeKTpOHOB Ha Bbu6mmoteka [IOK
KpHCTauiax https://m.edsoo.ru/30dbal8c
Crenudnka n3MepeHnuii B MUKPOMHUDPE.
104 COO?H?HIGHI/M Helc))n € eHéHH(fCTef/'Ip bubnnorexa [IOK
o ped https://m.edso0.ru/65783dec
I'eitzenbepra
105 Pemenne rpadguyeckux 3amaq bubnnorexa [JOK
[TpakTuueckas padora NelS https://m.edsoo.ru/e70195bd
. bubnuoreka [{OK
106 Peruerie pacuCrHpIx sazay https://m.edsoo.ru/ee9b3182
Konrtponsnas padora Ne7 "OcHOBBI
107 CTO", "KopnycKyIsspHO-BOITHOBOMI bubnmorexa [JOK
S PHYCKYAP https://m.edso0o.ru/c3de891a
Tyaan3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroMa. I[ImanerapHass Moaens aToMa bubnmorexa IOK
) P a https://m.eds00.ru/312b750a
Pesepdopna
bu6mmoreka IIOK
109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
SHEPruU aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CrnoHTaHHOE W BBIHYXK/IEHHOE bu6nunorexa LIOK

HN3TYy4YCHUC CBCTA

https://m.edsoo.ru/f945d85¢c
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113

114

115

116

Jlazep Ilpaktruueckas pabora Nel6 1

Hyxnonnas moaens sapa
I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

3aKOH palM0aKTUBHOIO pacnaja.

CBolicTBa MOHU3ZUPYIOIIETO

usnydeHus. Biusnue 1
pPaZ0aKTUBHOCTH Ha KHUBBIC

opranu3Msl. Jlo3umeTpus

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepuble cuibl. JledekT Macchl sapa.
Snepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro
TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS
anepHou sHepreTuku [IpakTnueckas
pabota Nel7

MeTtobl perucTpauuy u

UCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI. 1
IIpencraBnenne o CtanmapTHON

Mozenu. KBapk-rimrooHHas Mozienb

aJpOHOB

bubnunorexa LIOK
https://m.edsoo.ru/2288a0c4

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

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

bubnuoreka [{OK
https://m.edsoo.ru/lac08a5b

117

®u3suka 3a npenenamMu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas 1
sHeprus. EnuncTBO pusnueckoit

bu6nunorexa LIOK
https://m.edsoo.ru/c026fd37
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KapTHUHBI MUpa

OTanel Pa3sBUTHA aCTPOHOMMUHU.

bub6nmoreka [IOK

118 3HavyeHHe aCTPOHOMHUU https://m.edsoo.ru/ad73e145
[TprMeHUMOCTH 3aKOHOB (PU3UKU AJIs

119 00BsCHEHUS PUPOJIBI KOCMUYECKHUX bubmmoreka [JOK
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIEO0BAaHUN
CoBpeMeHHbIE ONTUYECKUE

120 TEJICCKOIIbI, PAIUOTEIICCKOIIHI, EH6J_IHOTeKa HOK
BHeaTMOC(EDHAS ACTPOHOMIIS https://m.edsoo.ru/4877aale
Bup 3sé3nnoro neda. Co3se3nus,

121 SApKUE 3BE3/bI, INIAHETHI, KX BUIUMOE Eggﬁ?ﬁ;?:g;grou}:acs 83eh
neuxenue [Ipaktuyeckas pabora Nel§

Conneynas cuctema. CoHile.

122 ConneyHasi akTUBHOCTb. VIcTOUHMK bubmmorexa [JOK
sseprim ComHIa 1 3BE31 https://m.edso00.ru/22748eb4
3BE3/1bI, UX OCHOBHBIE

123 XapakTepucTuku. Jlnarpamma BH6J?HOTeKa LHOK
CTIeK T HEIH K12CC — CBETHMOCTS” https://m.edso0.ru/42169944

124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmoteka IIOK
[TpakTnueckas padora Nel9 https://m.edsoo.ru/b3cb766¢c
BnyTtpenHee cTpoeHue 3BE3 .

15 CoBpeMeHHbIe MPECTABICHUS O bu6muoreka [JOK
MPOUCXOKICHUH U 3BOTonMK ColHIa https://m.edsoo.ru/d09da494
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]]

Muneunsiii [1yte — Hama ['anakTuka.
126 Tuns! ranaktuk. YEpHbIe ABIPHI B bubmmorexa LIOK

AApax raJakKTHK

https://m.edsoo.ru/7cd10a0a
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Bcenennas. Paciupenue BeeneHHOM.

Bu6muotexa [JOK
127 3akon Xa66ma. Teopus boawiioro https://m.e dsoi_.[ru 13dbdfod2
B3pbIBa. PenukroBoe n3iyueHue
128 Macmrabnas ctpykrypa BeeneHnoil. bubnmnoreka HOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bub6nmoreka [IOK
129 Hepeménnsie npodiaemMbl acCTpOHOMUU https://m.edsoo.ru/d37doffe
®uznyeckuil npakTukym Nel
"HccnenoBaHue MarHUTHOTO MOJIst
130 MTOCTOSIHHBIX MarHUTOB" HIIH bubnuoreka [{OK
"HccnenoBanue nevicTus https://m.edso00.ru/67361aef
IIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"
Ouznueckuil NpakTukyMm Ne2
131 "U3mepenue cuisl AMiepa" wiu Bbu6motreka [JOK
"N3y4yeHne 3aBUCUMOCTH CHJIBI https://m.edsoo.ru/fcae91e9
Awmrmepa oT cuiibl ToKa"
Ouznyeckuil npakTukym Ne3
"HUccnenoBaHue sBIECHUS
132 JIEKTPOMATHUTHOW WHAYKIIMH'" WA https://m.edsoo.ru/c36658da
"OnpeneneHyre HHIYKIIMY BUXPEBOTO
MarHuTHOTo noss"
®uznyeckuil npakTukym Ne4
133 "HccnenoBaHue IBIEHUS bubnmnorexa LIOK
camouHaykiuu" mwin "COopka Moienn https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHMUTHOTrO reHeparopa’
@uznyeckuil npakTukyMm Ne5 BuGmorexa [OK
134 "N3mepenne neproa CBOOOTHBIX

KoJie0aHUM HUTSIHOTO U MPYKUHHOTO

https://m.edso0.ru/5d159d35
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MAasiTHUKOB"

®uznyeckuil mpakTuKyM 1mo Ne6

bu6nmorexa [IOK
1 "TT
3 peobpasopariie 3Hel')'mn . https://m.edso00.ru/a28026bd
NpPY>KHHHOM MasiTHUKE
®dusznyeckuit mpakTukym No7
"HccnenoBanue nepeMeHHOIo TOKa
yepes MOCJIE0BaTENIbHO COEJUHEHHBIE
136 KOHJICHCATOp, KaTYIIKy U pe3ucTop"” bubamorexa LIOK
A P, KATyIy 1 p P https://m.edsoo.ru/89dc2d90
win "HccrnenoBanue paboThl
MCTOYHUKOB CBETa B LIENIH
IIEPEMEHHOT0 TOKa"
®usnueckuil npakTukyM Neg
137 "N3yuenue na I;MCT (3/1:4 3BYKOBOM bubmmorexa LIOK
i " P P e https://m.edso00.ru/b100661a
BOJIHBI
®uznyeckuil npakTukym Ne9
"N3mepenue nokazatesns IpeIoMIeHUs
138 crexna" win "[lonydenue bubmmorexa LIOK
I https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia 1 JUH3bI"
®usnueckuit npakTukyM NelQ
139 "N3mepenue (b(IjK CHOZZI acCTOSIHUSA bubmmorexa LIOK
P Y | P https://m.eds00.ru/b879fb3f
paccenBaroLINX JIUH3
®uznyeckuil npakTukyM Nel |
140 "HaGnronenue nudpakuuu, bu6muoreka [JOK
UHTEepEPEHIMU U TTOJIAPU3AUN https://m.edsoo.ru/8b7ac737
ceera"
®usnueckuit npakTukyM Nel2
" bubnuorexa [JOK
141 Omnpenenenye UMITyJbCa U SHEPTUN

PCIATUBHUCTCKUX YaCTUILL (HO

https://m.eds00.ru/63756¢47
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dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

142

®uznyeckuil npakTukyM Nel3
"N3mepenue noctosHHoi 1 nanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wiu "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAHOJ OT
HanpspKeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

®uznyeckuil npakTukym Nel4
"UccnenoBanue cekTpa
pa3peKEHHOT0 aTOMapHOI0 BO0poAa
Y U3MEPEHHE IMOCTOSTHHON Punbdepra"

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

O®uznyeckuil npakTukyM Nel5
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "M3yuenue nornomenus 6era-
YaCTHUI[ ATFOMUHHEM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

146

Ouznyeckuil npakTukyM Nel6
"HaOronenuns 3B€34H0r0 Heba
HEBOOPYKEHHBIM I'J1a30M C
WCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN ISl ONIPEACIICHUS
MOJI0KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 38€361" i "HabmroneHus B
teneckorn JIyHbI, IIaHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOIUIEHUIT"

O00011eHHE U CUCTEMATU3ALMS

bubmmoteka IIOK
https://m.edsoo.ru/1072021e

bu6nunorexa LIOK
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3Hanuil. Posib GU3MKK 1 aCTpOHOMHH B
SKOHOMMYECKOM, TEXHOJIOTHYECKOM,
COITMATbHOM U ATHYECKOM chepax
JIeATEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/ad6ddeed

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posb 1 Mecto ¢pusuku u

bu6nunorexa LIOK

147 ACTPOHOMHUHU B COBPEMEHHOW HAay4YHOH
caprie smpa Tpaxmieecas p;'gom https://m.eds00.ru/18f19f7c
No20
O06o001IeHHe U CHCTeMAaTH3 AN
3Hanuil. Ponb ¢pu3ndeckoit Teopun B
dbopMUPOBaHUU TIPEICTABICHUI O

148 (bU3UYECKON KapTHHE MUPA, MECTO ]E;IS;_I/I//I;T:;(;?S/I; d4400f4
(pU3UUECKON KapTHHBI MUPa B 00LIEM T '
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149 O06o0011eHre U cucTeMaTHu3alus bubnmoreka [JOK
3HaHu# no Teme "Kunemartuka" https://m.edsoo.ru/4e31b507
O00011eHNEe U CUCTEMATU3ALIS

150 3HaHMi 1o TeMe "JluHamuka" bubmorexa HOK
ITpaxTiaeckas padora Ne2 1 https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3 AL

151 3HaHUN 10 TeMe "3aKOHbI COXPaHEHUSI bubmmorexa [JOK
I https://m.edso00.ru/32a4d1a0
O06o01IeHre U cucTeMaTU3alus

152 3HaHui o Teme "OCHOBBI bubmuoreka [{OK
MOJIEKYJIIPHO-KUHETUYECKOU TeopHun " https://m.edsoo.ru/ed440ca8
[TpakTrueckas paborta No22

153 O000IIIeHNE U CUCTEMATHU3ALIHS bu6nunorexa LIOK
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3HaHu# 1o Teme "TepMoMHaMUKa.

TenmoBbie MaIUHEL"

https://m.edso0.ru/c63f7c10

O060011eHNEe U CUCTeMAaTU3aIS
3HaHUN 110 TeMe "ArperaTHble

bu6nmoreka IIOK

154
cocTosHus BenlecTBa. Pa30oBbIC https://m.edsoo.ru/1d36b5bl
nepexopl"”
O000111eHNE U CUCTEMATU3 AL
. " bu6nmorexa [IOK
155 3HAHUU 10 TeMe "DIeKTpUIecKoe
https://m.edsoo.ru/3bf0def9
nosie" [Ipaktuueckas pabora Ne23
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHui mo TeMe "IlocTosHHBIN bubnuoreka [{OK
anekTpudeckuil Tok" [IpakTudeckas https://m.edsoo.ru/71453ee6
pabora Ne24
O000111eHrE U CUCTEMATU3ALMS
157 3HaHHII;I o teMe "Toku B a;—IJ'II/I‘IHLIX Bubmorexa HOK
" P https://m.edsoo.ru/3d40077a
cpenax
O000111eHNEe U CUCTEMATU3 AL
N " " bubmmoteka IIOK
158 3HAHUU 110 TeMe "MaruuTHoe 1oJie
https://m.edsoo.ru/3b4c06ae
[TpakTuyeckas padora Ne25
PesepBHEbIil ypok. O000IIIEHNE U
159 CI/ICTI;MaTI/BZp WS 3HAHWH 10 TEME Bubmaorexa IIOK
" B " https://m.eds00.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKIIHSI
PesepBusblii ypok. O0001IIEHIE U
160 CI/ICTEMaTI/BZp Ust 3H3HI/II§H 110 TeEME Bubmuorexa LIOK
H https://m.eds00.ru/d6310bfd
"Mexanndeckue Koiedauusg"
PesepBHrblii ypok. O0001IEHIE U
P P 111 bubmuorexa [{OK
161 cUCTEMATHU3aIHA 3HAHUH 10 TEME

"JeKTpOMarHuTHbIE Kosiebanus"

https://m.edsoo.ru/5e2bb83d
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[IpaxTuueckas padora Ne26

PesepBHbIil ypok. O0001ICHHE 1

162 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 bubmuorexa [JOK
"MexaHnyecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
Hrorosast kKoHTpoOIbHAs paboTa B
163 2
dbopmare EI'D
PesepBHelil ypok. O000ILIEHHE U
164 CI/ICTEM&TI/ISZP 150:1 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa HOK
" " B https://m.edso00.ru/52ad1603
OnTtuka
PesepBHrlil ypok. O0001IEHIE U
P P iH bubnnorexa [JOK
165 cUCTEMATH3aIMs 3HAaHUM 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHrlil ypok. O0001IEHIE U
166 CI/ICTI;MaTI/BZp 1561 3HaHI/H;1H 110 TEME 1 Bubmrorexa IOK
" B . " https://m.eds00.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOU Ayain3mM
PesepBurlii ypok. O0001IIEHIE U
167 CI/ICTEMaTI/BZp 1554 3HaHI/II;IH 0 TEME 1 Bubmuorexa LIOK
" 1 " https://m.eds00.ru/1f511654
duzuka atoma
PesepBuslit ypok. O600111eHNE U
168 CHCTEMAaTU3alMS 3HAHUH T10 TEME 1 bubmmoteka IIOK
"®u3nKa aTOMHOTO0 SApa U https://m.edsoo.ru/905c5ce0
3JIEMEHTapHBIX YaCTHIL"
PesepBHrblii ypok. O0001IEHIE U
169 CI/ICTIe)MaTmZp 1554 3HaHI/II;IH 0 TEME 1 bubmorexa LIOK
" B " https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPUZUKH
OBIHIEE KOJIMYECTBO YACOB I10O
. 170 42

[TPO'PAMME



https://m.edsoo.ru/96a7a2dd
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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

10.1

10.2

JleMoHCTpHpOBaTh Ha MpUMEpPax pojib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIBHOCTH JIFO I

Y4uTBIBaTh TPaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEINCH:
MaTepuaibHas TOYKa, HHePIUAIbHAsA CUCTEMA OTCUETa, aDCOIIOTHO TBEPIOE
TEJ0, UACAIBbHBIN Ia3; MOAEIIU CTPOCHHUS T'a30B, KUIKOCTEH U TBEPABIX TE,
TOYCYHBIN ANIEKTPUUECKUI 3apsil — P pelieHnH (HU3NUeCcKUX 3a1ad

10.3

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLIECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA M D3JEKTPOJMHAMMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE MaJeHHe Tel, MABM)KEHHE I10
OKpPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Ten; AudQysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX Tel, U3MEHEHHEe o0bEMa Ten
Ipy HarpeBaHUM (OXJIAXJEHHUU), TEIUIOBOE paBHOBECUE, HCHapeHue,
KOHJEHCallUs, IJIaBJIeHHEe, KpUCTaUIU3alusl, KUIIEHNE, BIaKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy apaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aMMOJECCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE IBUKEHHUE, MCIONb3YysI (U3NUECKUE BETUUHHBI:
KOOpJIMHATa, MyTh, IEpEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMIYJIbC TeNla, KWUHETHYecKas OSHEeprus, MOTEeHIualbHas SHEprus,
MexaHuyeckas paboTa, MeXaHWYeckass MOUIHOCTh; TIpU  OINHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX
0003HaueHUsI W EAMHUIBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(¢u3uUECcKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHIONB3Ys (M3MUECKHUEe BETUUMHBIL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KMHETHYeCKast SHEprus Xa0TUYECKOI0 JBUKCHHUS MOJIEKYII,
CpPEIHEKBaJIpaTUYHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIS JHEprusi, pabora raza, KO3(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTATENs; MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJb3YEMBIX BEIMYUH, UX OOO3HAUCHMS WU €AUHMILbI, HAXOAUTh
(GopMynbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHUMH
BEJIMYNHAM

10.6

OnuceiBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA u




10.7

AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONB3Yd (PU3HMUECKUE BEITUUHUHBI:
JJEKTPUYECKUNA 3apsAll, DSJEKTPUYECKOE TI0JIe, HANpsSHKEHHOCTh I0JI,
MOTEHIMAJ, PA3HOCTh IMOTEHIMAJIOB; IIPY ONMKUCAHUM NIPAaBUIIBHO TPAKTOBATh
(bu3nYeCKuit CMBICI HCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JMAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JpYTMMH BETUYMHAMU

aHAJIM3UPOBATh (HPU3UYECKHE TIPOLIECCHI M SBJICHHS, UCIIOIL3Ys (PU3UICCKHE
3aKOHBI W TPUHIMUIIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHHsSI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYJIbCA, TPHUHIMI ~ CYNEPIO3UIMKH  CHUJI, TPUHIUI  PaBHOIPABUS
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJICKYJISIPHO-KHHETHUYECKYIO TCOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JBWKCHHS MOJEKYJI C aOCONOTHOW TeMIepaTypowu,
NEPBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS JJICKTPUYECKOTO
3apsifa, 3akoH KyloHa; mpu 3TOM pa3inydarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHUYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh  yCJIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

Brimonaars OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/ISI/I‘I€CKI/IX SIBJICHUA U
MponecCcoB C UCIOJB30BAHUEM ITPSAMBIX U KOCBECHHBIX HSMepeHHﬁ; IIpu 5TOM
dbopmynupoBath pobieMy (3a1ady) U TUIOTE3y Y4EOHOT0 PKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

10.11

10.12

10.13

OcyiecTBisITh MpsIMbIE M KOCBEHHbIE HM3MEpPEHHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXAy (PU3NYECKUMH  BEIHMYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; TMpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (HUKCHpOBaTH  pe3yibTaThl  TOJYYEHHOW  3aBHCHUMOCTH
GU3NYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JIaTh BBIBOIBI II0
pe3ynbpTaTam MCCIIeTIOBAHUS

Cobmo1aTh paBmiIa 0€30MacHOT0 TPy/a MpU MPOBEICHUN UCCIIEIOBAaHUH B
pamMkKax  y4eOHOTO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
HpOGKTHOﬁ JACATCIBHOCTH C UCIIOJIB30BaAHNEM NU3MEPHUTECIbHBIX YCTpOﬁCTB u
1a60paTOPHOTO 000PYIOBAHHMS

Pemate pacuérHble 3agaud ¢ SBHO 33aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MIPUHIIUITE; HA OCHOBE aHAN3a YCIOBHS
3a/1a4 BBIOUPATh (PU3NYECKYI0O MOJEIb, BBIACIATh (PH3UUECKHIE BEIUYUHBI
u GopMysbl, HEOOXOoAWMBIC I €€ pEIICHHS, MPOBOAWTH PacyEThl W
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

10.14

Pemarn Ka4CCTBCHHBIC 3aJa4u: BBICTPAanBATh JJOIT'H4YCCKHU




HENPOTUBOPEUMBYIO LIENOYKY PACCYKICHHUM C ONOpOM Ha H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Ucnonp3oBarh  mpu  pemieHMd  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOHMCKA,  CTPYKTYPHUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM U  HAy4yHO-TIONYJSpPHOU
uHpOpPMALIMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHaAJIM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

10.16

10.17

10.18

[IpuBoAMTH MpUMEPHI BKJIaa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DU3HKOB
B Ppa3BUTHE HAyKH, OOBSCHEHHE TIPOLECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMH H
TEXHHYECKUMHU YCTPOMCTBAMH, JII COXPAHEHUS 370POBbS M COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBHO PACIPEACIATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBaTHO
OLCHMBATb BKJIad KaXJ0ro M3 Y4YAaCTHUKOB TIPYIIbl B PCHICHHUC
paccMmaTpuBaeMoi mpoOIeMbI

11 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiembie NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero oopa3oBanusi
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11.2

11.3

JleMOHCTpHpOBaTh Ha MpPUMEPAX PoJib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B PA3BUTUHU COBPEMEHHON TEXHUKH
U TEXHOJOTHM, B MPAKTUYECKOW JESITEIBbHOCTH JIOJIECH, ILEIOCTHOCTh M
€MHCTBO (PM3UYECKON KapTHHBI MUPa

YuuteBaTh T paHUIbl NPUMCHCHUSA HU3YUYCHHBIX (I)I/ISI/ILICCKI/IX MoOJeJIeH:
TOYCUYHBIN BHCKTpI/I‘-IGCKI/Iﬁ 3apsan, AACpHass MOJCIbL aToOMa, HYKJIIOHHAd
MOZCIIb aTOMHOTI'O sA[Ipa IMpU pCUHICHUA (I)I/ISI/I‘-ICCKI/IX 3aaaq

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKHA W  KBAaHTOBOM (DM3MKM: 3JIEKTpHUECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JEHCTBHS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, JIEKTPOMArHUTHasE MHAYKIUS, JIeficTBUE
MarHUTHOTO TOJS Ha MPOBOJAHMK C TOKOM W JBIKYIIUICS 3apsn,
3JIEKTPOMAarHUTHbIE Kosie0aHus u BOJIHBI, IpSMOJIMHEHHOE
pacIpoCTpaHEHHE CBETa, OTpaXXeHHE, IpeOMIeHHe, HHTepdepeHuus,
JU(pakuus U MoJsipU3alus CBETa, AUCHEPCUs CBETA, (POTOINEKTPUUECKUI
adpdext (PpororddexT), cBeTOBOE NMaBieHHEe, BOZHUKHOBEHUE JTMHEHYATOTO
CHEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas U  HCKYCCTBEHHas
pPaluoaKTUBHOCTh




11.4

OnuceiBaTh M3y4YEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKUE, DIEKTPUUECKYI0 MPOBOJAMMOCTh Ppa3lMYHBIX Cpel) U
JNIEKTPOMArHuTHbIE  SIBI€HUA  (IIPOLIECCHI), HUCHOIB3ys  (u3NUecKue
BEJIMUMHBI: JIEKTPUUYECKUI 3aps]], CHJIa TOKA, SJIEKTPUUECKOE HANPsKEHNUE,
ANIEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuanos, DJIC, pabora
TOKA, WHIYKIMS MarHUTHOro Iojis, cuia Awmmepa, cuia JlopeHua,
WHJYKTUBHOCTh KATYILIKHU, SHEPTUS 3JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
NEepuoJl U YacToTa KojieOaHWH B KoyieOaTelIbHOM KOHTYpE, 3apsia M cuja
TOKa B TIPOIECCE TapPMOHUYECKHX ODIIEKTPOMATHUTHBIX  KOJIEOAHUH,
¢okycHOE paccTOsIHHE M ONTHYECKas CHia JIMH3BI, TPH OIMHCAHUH
MPAaBUJIBHO TPAKTOBAaTh (DPM3MYECKUN CMBICT UCHOIB3YEMBIX BEITUYMH, HX
0003HaYeHHs] U EAMHMIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(buU3NYECKYIO BEIMYUHY C APYTUMU BETHUNHAMU
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11.6

OnuceIBaTh HU3YUCHHBIC KBAHTOBBLIC ABJICHHA MW IPOLCCCHI, HCIOJIb3Yys
q)HSquCKI/IC BCIIMYHHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA BOJIHBI
U YacCcTOTa CBCTA, SHCPTUA U HMITYJIBC (I)OTOHa, nepuoa 1moJrypaciazaa,
OHCPIrusaA CBsA3HM ATOMHBIX AACP, IPH OIMMCAHHH IIPABUJIBHO TPAKTOBATH
(1)1/1314%01(1/1171 CMBICJI UCITIOJIb3YEMbIX BCINYNH, UX 0003HaYEHHS U CAUHUIBI,;
YKa3bIBaThb Q)OPMYHLI, CBA3BIBAIOIIUC JAHHYIO (I)I/IBI/I‘IGCKYIO BCJIIMYUHY C
APYyruMu BCIIMUMHAMU, BBIYUCIIATE 3HAUCHUC (1)I/ISI/I‘ICCKOI71 BCIIMYHHBI

AHanu3upoBath (U3NYECKHE MPOLIECCH U SABICHHS, UCIONIb3Ys (pru3nueckue
3aKOHBl W NPUHOUINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS IIPOBOIHUKOB, 3aK0H [[xoynsa — Jlenna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLHNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTpaHEHHS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUS! CBETa, ypaBHEHUE
OiHmTeiHa a  (oTtorddekra, 3aKOH COXpAaHEHUS DSHEPIuu, 3aKOH
COXPaHEHMsI UMITyJIbCA, 3aKOH COXPAHEHUs DJIEKTPUYECKOIO 3apsijia, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pajnoOaKTHBHOIO
pacriaza; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpaXEHHWE M YCIOBHsS  (TpaHHIbI,  00JacTy)
PUMEHUMOCTH

11.7

OnpenensaTp HampaBlI€HHWE BEKTOpAa HWHAYKIMA MarHUTHOTO  TIOJISI
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

11.9

CTpouTh W ONMHUCHIBATH H300PAKEHHE, CO3/aBAEMOE ITUIOCKHUM 3E€PKajIoM,
TOHKOM JTUH30U

BoINONMHATE AKCIEPUMEHTHI MO HCCIEAOBaHUI0 (PU3MYECKHX SIBICHUA U
MIPOIIECCOB C UCIIOJIH30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHUM; TIPH 3TOM
dbopMynupoBath npodiemy (3agady) U TUNOTE3y Y4eOHOTO IKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTH OIIBIT
U GOPMYIIMPOBAThH BHIBOJIBI

11.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
OpU 3TOM BBIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEPEHHS U HCIIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN




11.11

HccnemoBath 3aBUCHMOCTH (PU3UYECKMX BEIUYMH C UCIOJIb30BAHUEM
IPSIMBIX U3MEPEHMIt; MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3yNbTaThl IMOJTYYECHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIIMYMH B BHJE
TabJIUI ¥ rpauKoB, AeJaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEIOBaHUS

11.12

Cobmronats mpaBuiia 0€30MacHOTO TPYAA MPH MPOBEJCHUN HCCIEJOBAHUHN B
paMkKax  y4eOHOrO  OSKCIIEPHUMEHTa, Yy4eOHO-HMCCIIeOBATEIbCKONH U
MPOCKTHOH JEATEIBHOCTH C UCIIOJIh30BAHUEM U3MEPUTEIILHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacuérHble 3a7ayM ¢ SBHO 3aJaHHOM (DU3MUYECKOW MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U ITPUHOMUIIBI; HA OCHOBC aHAJIM3a YCJIOBUA
3aJa4uu BI)I6I/IpaTI) (1)PI31/I‘-IGCKYIO MOICJIb, BBIACIIATDH (1)I/I3I/I‘-IGCKI/I€ BCJIINYHHBI
u (opMynbl, HeoOXoAuMble A €€ pelleHHs, MPOBOJAUTH Pacu€Thl U
OLIEHUBATh PEAIbHOCTh M0JIyY€HHOTO 3HAUeHUs (PU3MUECKON BEITMUMHBI

11.14

Pewats Ka4eCTBECHHBIC 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTHBOPEUYUBYIO IETIOYKY pACCYKICHHM C ONOpOM Ha H3Yy4YCHHbIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBJICHUS

11.15

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTUM I TOWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallMM U TPEACTABICHUS Yy4yeOHOM U HAy4yHO-TIONYJSpHOU
uH(pOpMallMK, TONYYEHHONM W3 pa3jIMYHbIX HCTOYHHMKOB; KPUTUYECKHU
AHAIM3UPOBATH MOJIyYaeMyt0 HH(OPMALIHIO

11.16

11.17

11.18

11.19

OOBSCHATh TPUHILMUIBI JEUCTBHS MAIIWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB;, pa3auyaTh YCJIOBHUS UX 0€30MacHOTO WCIOJIb30BAaHUSA B
MOBCEIHEBHOW KU3HU

[TpuBOANTE pUMEPHI BKJIaJia POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TeOpeTHUYECKHUE 3HAHUS MO (PU3MKE B MOBCEJAHEBHOM >KU3HU
uis  obecriedeHus: Oe30mMacHOCTH TMpU  obOpamieHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBaMH, IS COXPAHEHUs 3/0pOBbSI M COOIIOIECHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpeze

PaGoraTte B rpymnme C BBIIOJHEHHEM paA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTaHUPOBaTh PabOTy IPYIIIbI, PAlMOHATIBHO PACHpPEAEsATh 00I3aHHOCTU U
IUIAHUPOBATh JEATEIIBHOCTh B HECTaHJAPTHBIX CUTYyallUsX, aJ€KBATHO
OLICHMBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TIpYINIBl B pELICHUE
paccMaTpuBaeMoi MPoOIEeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pas3jiena

Kox nposepsiemoro
3J1eMeHTAa

IIpoBepsiemble 31eMEHTBHI COIePKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

1.1

1.2

®usnka — Hayka o mpupone. Hayunble MeTonn
MO3HAHUS OKpYKaromero mupa. Poip skcriepumenta
U TEOpUHM B TpoIecce TO3HAHUS TMPUPOJIBI.
DKcrepuMeHT B (pusmke

MogenupoBanue  (GU3MYECKUX  SABICHUH U
nporieccoB. Hayunble rumnotessl. ®dusnyeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH
¢u3nveckux 3akoHOB. [IpUHIMIT COOTBETCTBHSL.
Pore u wMecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAydyHOM  KApTUHBI MHUpa, B
IPAaKTUYECKOH JeATEIIbHOCTH JIF0IeH

MEXAHHUKA
KMHEMATHKA

2.11

Mexannueckoe  nBwkeHue.  OTHOCUTENIBHOCTb
MexaHuuyeckoro JBmxkeHus. Cucrema OTcuérta.
Tpaexropus

2.1

2.1.2

2.1.3

2.14

[lepemenienne, CKOpOCTh (CpeAHsisi  CKOPOCTH,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOMN
TOYKH, HUX HpOGKIII/II/I Ha OCU CUCTCMBbI KOOpI[I/IHaT.
CroxeHue nepeMeneHnii 1 CI0KeHHE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSIMOJIUHEWHOE
nBwkenue. ['padukn  3aBUCUMOCTH  KOOPJHMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEepeMeIIeHUs
MaTepUalbHON TOYKH OT BPEMEHHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naJicHus

2.15

KpuBonmnelinoe JIBUYKEHUE. PaBrOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIUHENHHAs CKOpOCTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.16

TexHUuecKkrne YCTpPOMCTBA: CHUIOMETp, JABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHBIE NTepeaavu

2.1.7

[Tpaktuyeckue paboTel. V3MepeHne MrHOBEHHOM
ckopocTd. HMccnenoBaHne COOTHOLIEHUS MEXITY
IIyTAMH, IPONICHHBIMU TEJIOM 3a




2.2

MOCJIE/IOBATEIbHBIE PAaBHBIE MPOMEKYTKH BPEMEHU
[P PaBHOYCKOPEHHOM [IBKEHUU C HavyallbHOM
CKOPOCTBIO, paBHOH Hymi0. V3yueHue IBUKEHUS
[IapuKa B BSI3KOM KHUAKOCTU. M3yueHue ABUKEHHS
Tena, OPOIIEHHOTO TOPU30HTATBHO

TMHAMUKA

2.2.1

2.2.2

[Ipuniun  orHocutenbHOCTH ["anuies.  IlepBorit
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cuil

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa [171s1 MaTepHalIbHbIX TOUEK

224

2.2.5

3aKOH BCEMHUpPHOro TAroreHus. Cuua TSDKECTH.
[TepBas kocMudeckas ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuiia TpeHUsS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
TpeHus. Cuia CONpOTUBIICHUSI IPU IBM)KCHUH TeJa
B )KHJIKOCTH HJTU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
HUCo

TexHu4ecknue yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM TJIOCKOCTH MO AeHCTBHEM
HECKOJBKUX cHJl. MccnenoBaHue 3aBUCHUMOCTH CHIT
YOPYrOCTH, BO3HHUKAWIIUX B JAePopMUpyeMOn
NPYXXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN PaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

2.3.1

3AKOHBI COXPAHEHN A B MEXAHUKE
WMnynsc ~ MarepuaabHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIysIbC CHIIBI M U3MEHEHUE
UMITyJIbCa TeJla

2.3.2

3akoH coxpaHeHust uMmiyiabca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiier

2.34

MOIIHOCTD CHJIBI




2.3.5

Kunernueckass 5SHeprusi MaTepUAIBHOM  TOYKH.
TeopeMao KUHETUYECKOM YSHEPTUH

2.3.6

ITorenumanpHas 3Heprus. lloreHuunanbHas sHeprus
yOpyro neopMUPOBAHHOM MPY>KUHBI.
[TorennuanbHas HEPrUs Tena BOIMU3U MOBEPXHOCTH
3emiu

2.3.7

2.3.8

[ToreHnuanbHble U HEMOTEHLUANbHBIE cUilbl. CBA3b
pabOThl HEMOTEHIMAJBHBIX CHJI C HM3MEHEHUEM
MEXAHUYECKOM HSHEpPruM CUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU

pryTI/Ie " HCYIIPYTHEC CTOJIKHOBCHUS

2.3.9

TexHudyeckne  yCTpOMCTBA:  JBUIXKEHUE  PaKeT,
BOJIOMET, KOIIEP, IPYKUHHBINA TUCTOJIET

2.3.10

[Tpaktuyeckue padboTsl. M3ydeHue cBs3U CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemoBanue cBsA3u
paboThl CWJIBI C U3MEHEHHEM MEXaHMYeCKOU
SHEPIUH Tema

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE MIOJIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOopHH. BpOyHOBCKOE JBUKEHUE.
Huddysus. Xapakrep ABHKEHUS U B3aUMOJCHCTBUS
YaCcTHI] BELIECTBA

3.1.2

3.1.3

Mopgenu CTpOeHMs Ta30B, KUIAKOCTEH MU TBEPIBIX
TeJl U OOBSACHEHHE CBOMCTB BeEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca MOJIEKYII. KonunuectBo BEILIECTBA.
[TocTostHHast ABoraapo

3.1.4

TemmoBoe  paBHOBecue. Temmepatypa u €
n3mepenue. [llkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mopene uaeanmpHOro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKONH TEOpUU HJeaIbHOTO
rasa

AblcomoTHas Temmeparypa Kak Mepa cCpeaHei
KMHETUYECKOM HSHEPruu  TEIUIOBOTO  JBUKCHUS
yactul rasza. [llkana remneparyp KenbBuna
VpaBuenne Kunaneiipona — MengeneeBa. 3akoH
JanproHa

3.1.8

["a30BbIe 3aKOHBI. M301pO1IECCHl B HIC€AIBHOM Ta3€ C
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
M30X0pa, n300apa




3.2

3.3

3.1.9

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoMeTp

3.1.10

[TpakTrueckue paboTel. M3MepeHnne Macchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaenoBaHue 3aBUCHMOCTH
MEXIYy TMapaMeTpaMu COCTOSHUSL Pa3peKEHHOTO
rasza

OCHOBbI TEPMOJINMHAMUKNA

321

TepmonnHamuueckas CHCTEMA. BnyrtpeHnnss
SHEPTUsI TEPMOJUHAMHYECKOM CHUCTEMBI U CIIOCOOBI
e€ u3MeHeHUs

3.2.2

3.2.3

3.2.4

3.25

3.2.6

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPIUs OJJHOATOMHOI'0 UAEAIbHOIO rasa

Bunsr TeIUIONepe1avuu: TEIIONPOBOIHOCTb,
KOHBEKIIMSI, M3JIydeHue. TemnoéMKocTh — Tena.
VYnaenpHast  TEIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBpiii 3akoH TepMmoauHamuKku. [lpumeneHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIEccaM.
['padmyeckas uHTEpIpeTanus padboThl raza

Teniosrie MAaIIIUHBI. [TpuHIUTIBI JNIEUCTBUS
TerioBbix MamuH. [IpeoOpa3oBaHus sHEpruu B
TEIIOBbIX MamuHax. KoapduiueHt mnone3Horo
nerictBus (nanmee — KII1J1) termoBoit Mamunabl. [{uk
Kapno u ero KII/{

Bropoit 3akon TepmomuHamuku. HeoOpatumocTh
IPOLECCOB B IpUpone. TerioBble JBUTaTENM.
Dkonoruyeckue npooIeMbl TETIOIHEPTETUKH

3.2.7

TexHu4ecknue yCcTpoMCTBa: JBUIATENb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED

3.2.8

[Tpaktuyeckue pabotel. M3mepeHue yaenbHOM
TEIJI0OEMKOCTH

ATPEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

[Tapoobpa3zoBanue W KoHaeHcaius. Mcnapenue u

3.3.1 KUTEHUE. YJIeapHas TEIUIoTa MapooOpa3oBaHUS.
3aBHCUMOCTh TEMIIEPATyPhl KUTICHHUS OT JaBJICHHS
332 AOCONIOTHAS U OTHOCUTEINIbHAS BIAXXHOCTh BO3JIyXa.
o Hacermennslii map
Teépnoe Ttemo. Kpucramnuueckue u amopdHbie
3.3.3 Tena. AHU30TPONUS CBOWCTB KpucTayioB. JKuakue
Kkpuctaisl. CoBpeMeHHbIE MaTepHalIbI
334 [InaBnenne W KpucTauM3anus. Y aeiabHas TemioTa

mnaBiaeHus. Cyomumanus




3.3.5

YpaBHeHUE TEIIOBOTO OanaHca

Texnuueckue yCTpOMcTBa: TUTPOMETP u
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH IMOTyYCHHS
h COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. M3mepeHue BIAXKHOCTH
e BO31yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpusanus Tenl. OJeKTpuueckud 3apsa. /lBa
o BUJIA DIIEKTPUYECKUX 3aPSI0B
412 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
413 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
4.1.4 BzaumopeiictBue 3apsnoB. 3akon Kymona
DJIeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mons. Ilpunnun cyneprno3unuu.
JluHUM HANIPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS
416 Pa6ora cuI AIIEKTPOCTATUYECKOTO OIS
o [MoTennumain. Pa3HOCTH MOTEHIINATIOB
41 [IpOBOAHWKH W JUAIJNIEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwuanexrpuueckas
POHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcarop. neKTpoEMKOCTb
4.1.8 MJIOCKOTO KOHJEHCATOopa. ODHEPrus 3apsKEHHOTO
KOHJIeHCaTopa
TexHuueckue YCTPOMCTBA: DIEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTaTHYECKas 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [TpakTudeckue paboThI. W3mepenue
o 3JIEKTPOEMKOCTH KOHJICHCATOPA
[IOCTOSHHBIN DJIEKTPUUYECKU TOK. TOKU B PA3JIMYHBIX CPEJAX
VYcnoBust CYIIECTBOBaHUS MOCTOSTHHOTO
421 ANEeKTpUUeckoro Toka. Mcrounmku toka. Cuma Toka.
[TocTosiHHBIN TOK
42 4.2.2 Hanpsixenue. 3akon Oma a1 ydacTka 1nenu
' 423 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE
o CONPOTHBJIEHHE BELIECTBA
494 [TocnenoBarenbHOe, TapajieNbHOE, CMEIIAHHOE
o COEeIMHEHHE TTPOBOAHUKOB
4.2.5 Paborta snextpuyeckoro Toka. 3akoH Jkoyms —




Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpolBkymas cwia (manee — OJC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTpruecKoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIEKTPOHHAsT TPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONIPOTHUBJICHMS  METaUIOB  OT
teMriepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4211

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBeHHass U TNpUMeEcHas
MIPOBOJIUMOCTh TOJIYIPOBOJHUKOB. CBoMcCTBa pP-N
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

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

4.2.12

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENILHOTO pa3psana. Momuus. [1nazma

4.2.13

TexHu4yeckne yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIIbHBIC
puoopBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJIEHUS, BAKYYMHBIM JHOJ,
TEPMUCTOPBI u (boTope3ncTopsl,
IIOJIYIIPOBOXHUKOBBIN U0/, raJlbBaHUKA

11 KIIACC

4.2.14

[TpakTueckue paboThl. l3yueHue cmemtaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOUHMKA TOKa W €ro
BHYTPEHHETO COIPOTUBIICHUS. Habmonenue
JJIEKTPOJIN3A

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

4

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIOWA

4.3

43.1

ITocTostHHEIE MAarduThl. BsaumopeiictBue
IMOCTOSIHHBIX MAarHUTOB

4.3.2

MarnuTtHOoe 1osie. BeKTOp MarHUTHONM WUHAYKIUH.
IIpunnun cynepno3uumy. JIMHMM MarHUTHOMR
MHAyKIuY. KapTuHa TMHUI MarHUTHON UHAYKIWUH




I10JIA IIOCTOAHHBIX MarHuTOB

MarauTHoe 11oJjIe IMpOBOJHHKA C TOKOM. KapTI/IHa
JMHUN TI0JIST JJIMHHOT'O IIPAMOI0O IPOBOJAHHKA H

4.3.3 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  B3aumopeiictBue
MPOBOJTHUKOB C TOKOM

434 Cwia Amriepa, €€ MOJlyJIb ¥ HallPaBJICHHE
Cuna JlopeHma, €€ MOIy/lb W HampaBJCHUE.

4.3.5 JIBi>KeHUE 3apsHKEHHOM YacTHIBI B OJTHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia

4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH

4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKIIUU

438 OJAC wuHaykouu. 3aKOH  3JIEKTPOMArHUTHOM

e uHyknuu Papajest

Buxpesoe snexkrpuueckoe nosue. 9J1C uHayKIIMu B

4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe

4.3.10 [TpaBumno Jlenma

4311 NunykTtuBHOCTh. fIBeHne camowHaykiuu. DJ[C

o CaMOMHTyKITUT

4.3.12 OHeprus MarHUTHOT'O NOJIS KaTyIIKH ¢ TOKOM

4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHUYecKrne yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI,

4.3.14 AJIIEKTPOMATHUTBHI, JIEKTPOIBUTATENb, YCKOPUTEIN
DIIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS 11eYbh
[TpakTuyeckue paboTbl. M3yyeHne MarHMTHOTO
HOJIST KaTyIIKK ¢ TOKoM. MccrnenoBanue neiicTBus

4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWYECKHE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.
511 [Napmonnueckne xonebanus. Ilepwon, dacrora,
aMIIuTya v (hasza KoneOaHuit
51 5.1.2 [TpyxuHHBIN MasTHUK. MaTeMaTH4eCKUI MassTHUK
YpaBHeHue TapMOHUYECKUX KoJIeOaHuil.
51.3 Kunemarnueckoen  IUHAMUYECKOE  OIMCAHUE
K0J1e0aTEeIbHOTO IBHIKECHHS
514 [IpeBparieHre JHEPrHM TPH  TaPMOHUYCCKUX

koneOanusx. CBsi3b  aMIUTUTYIbl  KOJICOaHMI




5.2

MCXOJIHOM BEJWYHMHBI C aMIUIMTYJIaMH KOJIeOaHH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIC
DIIEKTPOMArHUTHBIE KOJNE0aHWS B  HJICAUIHHOM
Koyie0aTenbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.1.6

5.1.7

5.18

3aKkoH COXPAaHCHUA OHECPIrun B nacalbHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€eHHbBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BrIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJIeOaHMS.

[lepemennbiil Tok. CUHYCOMIAIBHBIN TEPEMEHHBII
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, nepepaya U
notpebieHue NIEKTPUYECKON SHEPIUH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCITOJIB30BaHUs DJIEKTPOIHEPTHH B IMOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepead

IIpakTrHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€PHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENH U3
MOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4ecKne BOJIHEI, YCIIOBHS
591 pacpocTpaHeHUs. [Tepuon. CxopocTh
o pacmpocTpaHeHus U IIuHa BONHEL. [lomepeunsie u
MIPOJIOTBHBIC BOJIHBI
599 ###Par#H##  Unrepdpepenuns u  audpaxmus
o MEXaHUYECKUX BOJIH
593 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
o toHa. TemOp 3ByKa
DNEKTPOMArHUTHBIE BOJHBI. YCIIOBUS H3ITYYCHUS
5.24 AJEKTPOMATrHUTHBIX BOJIH. B3auMHasi opueHTauus

BeKTOpoB E, B 1 v B 371€KTpOMaruuTHON BOJIHE B




BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAayKEHUE,
IIPEIOMIICHUE, HOJISIpUA3ALUs, auQpaknus,
untepdepeniys. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpyHuMIBI ~ paguoCBsi3W U TEJIEBUICHUS.

Panuonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMAarHOCTUKAa B
TEXHUKE W MEIULUHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITUKA

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[Toctpoenne n300paxeHnii B IOCKOM 3epKaje

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

[TonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YrOJI ITOJIHOTO BHYTPEHHETO OTPAXKECHUS

535

Hucnepcus ceeta. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

CoOuparomue M pacceuBarolye JUH3bI. TOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTHUYECKas CHJIA
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBarolux jauH3ax. Gopmyna
TOHKOM JIMH3EL. YBEIIMUCHHUE, TaBaeMOE JTNH30#

5.3.7

5.3.8

5.3.9

IIpenenst NIPUMEHUMOCTHA F€OMETPUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
YcnoBust HaOJIr01eHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEpP(QEpPEHIIMOHHON KapTUHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB
Hudpakuus cBera. udpakiuonHas pemérka.
VYcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IpH
NajiecHul  MOHOXPOMAaTMYECKOro  CBeTa  Ha
TU(PPaKINOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBera




Texnuueckue YCTPOMCTBA: OYKH, ayna,
¢doroanmnapar, IIPOEKLIMOHHBIN annapar,
MHUKPOCKOII, ~ TEJECKOIl, BOJIOKOHHAsi OITHKAa,
JU(pPaKLMOHHAS PEIIETKA, OJISIPOU]

5.3.11

[Ipaktuyeckue paboThl. V3MmepeHHe MoKazaTess
5312 IIPEIOMIICHUS. Hccnenosanue CBOMCTB
o n3o0paxkenuil B nuH3ax. HaOmronenue nucnepcuu

CBETa

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_IBI IMPUMCHUMOCTHU KJ1aCCUYECKOM
MCXAaHHUKH. HOCTynaTLI TCOPHUHU OTHOCUTCIIBbHOCTH:
HWHBAPpUAHTHOCTL MOAYJId CKOPOCTH CBC€Ta B

6.1

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTHU.

6.2
38.M€,Z[J'I€HI/IC BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOW YaCTHIIBI

CBs3p  Macchl C DHEPruel W  UMIYJIbCOM
6.4 CBOOOJIHOM 4YacTHIIbI. DHEPrus MOKOsS CBOOOIHOM
YACTHUILIBI

KBAHTOBAA ®U3MKA

7.1

7.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@ortonsl. dopmyna Ilnanka cBs3u DHEpPruu
7.11 ¢doToHa € ero yactoTod. DHEprus M HUMILYJIbC
dotona

OTtkpeITHE U UccnenoBaHue Goroddpdexra. OnbIThI
7.1.2
A.T'. CtoneroBa. 3akoHbl (hoTOdPdeKTa

713 VpaBHenne OiHiTelHA 118 QoTodddekTa.
o «KpacHas rpanuna» porosddexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

TexHuueckue yCTpOUCTBA: ¢doTro31eMEHT,
¢doronaTuuK, CONHEUHAas 6aTtapes, CBETOANO

CTPOEHUME ATOMA

7.1.6

Mopnens atoma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOoeHHs aToma. [InmanerapHas
MoJieIb aToMa

IToctynarel bopa. HM3nyuenue u mnoryonieHue
799 (OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
o SHEprud Ha napyroi. Buasl cmextpos. Crekrp

YPOBHEW 2HEPTUU aTOMa BOJIOPOJIa

7.2.3 BonnoBeie cBoiictBa wactun. Bomnsl ne bpoiiis.




KopmyckymnsapHo-BomHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB Ha KpUCTAJlIax

724

7.2.5

CrnoHTaHHOE ¥ BBIHYXICHHOE€  H3JIy4YCHUE.
YCTpoHCTBO U IPUHIIKI PaOOTHI Jiazepa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTPALINH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BausHue paguoakTUBHOCTU Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa U HeWTpoHa. HykinoHnHas
Monenb sjapa leiizenOepra — MBaHeHko. 3apsin
saapa. MaccoBoe unciio sijapa. M3otomnsl

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B siape. SaepHble CUITBL.
Jedext maccsl siapa

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

Snepusiii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[TpoGiieMbl U MEePCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHbple 4yacTHLbl. OTKpBITHE IMO3UTPOHA.
@yH1aMEHTaJIbHBIE B3AUMOIEHCTBU
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bomba

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoOB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qnoro Heba. Co3Be3nusi, sipkue 3BE3MBI,
IUTAHETHI, UX BUAUMOE JIBIKEHUE

8.2

Conneunas cucrtema. IlmaHeTsl 3eMHOHM TpyIIIBIL.
[InaHeTBI-TUTaHTBl U UX CIYTHHKH, KapJIMKOBBIC
r1a"eTsl. Mansle Tesa COTHEYHON CUCTEMBI

8.3

Coname, ¢orochepa u armochepa. ComHedHas




AKTUBHOCTb

8.4

8.5

8.6

8.7

8.8

Uctounuk sneprun CosHia v 3BE311

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHMOCTb, paaunyc, TeMIlepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpajabHbIN KJ1acc —
CBETUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTDY ISt 3BE3] rJ1aBHOU
IOCJICIOBATCIIBHOCTH

##H#Par#H#BuyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKIACHUN
u sBosmonny CoiHIA U 3BE€37. DTalbl )KU3HU 3BE3]

Mneunslii Ilyte — Hama ['anaktuka. CnmpanbHast
cTpykrypa ['anakTuku, pacnpenenacHue 3B€37, raza
u neud. llonoxxenme u nBwxeHne ConHuoa B
[Nanaktuke. Ilnockas u chepuyeckas nNoaCHUCTEMBI
INaytakTku

Tunel ranaktuk. PaguoranakTiky u KBas3aphbl.
YeEpHblie IBIPHI B SIpax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6na. Pa3zderanue ramnaktuk. Bo3pact u pannyc
Bcenennoit, teopus bosbmoro B3psiBa. Mogaens
«ropsiuer BeenenHoi». PennkroBoe nsnyuenue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie poOIeMbI
aCTPOHOMHUH




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

Kon
NMPoBePSIEMOro
TpeOOBaHNS

HpOBepﬂeMble TpeﬁoBa}mﬂ K IIPE€AMETHBLIM pe3yjbTaTaM 0CBOCHHUSA

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPpeIHEro o01Iero
o0pa3zoBaHus

1

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (U3HUECKUE SBIICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararommuMmn (1)I/I3I/I‘IeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUPOBAaHHOCTh YMEHUH TNPUMEHSATh 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Il aHAIM3a W OOBSICHCHUS
SIBIICHMA MUKPOMHpA, MakKpOMHUpa W MEraMHpa, Pa3lin4yarh YCIOBUS
(rpanuIbl, 00JaCTH) TPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOLIECChl,  HUCTOJBb3ysl  OCHOBHBIE  TOJOXKEHHUS, 3aKOHBl U

3aKOHOMCPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA TNPUMCHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3a/IaHHOW W HESIBHO 3aJJaHHON (PU3MUYECKOW MOJENIbI0: Ha OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynarbl  (pU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a/ay, MPOBOJIUTH PacUYEThl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIU3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIbI  pEHIeHUuss C  Y4ETOM  TOJYyYEHHBIX

pe3yabTaTOB

Pemarp kadecTBeHHbBIE 3ajaud, TPeOyrOIIMe MPUMEHEHHs 3HAHUU U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3UKH, a TakKe WHTETpaIuu
3HAHUW W3 JIPYyrUX TMPEIMETOB E€CTECTBEHHOHAYYHOTO  ITUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCy)XJACHUW C OMOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/IBI/I‘-IGCKI/IC SBJICHHUA

BnaneHHe OCHOBHBIMHA MECTOAaMU Hay4YHOr'O IIO3HaHHA,

HCIIOJIb3YCMBIMHU B (I)I/I3I/IKGZ OpoBOAUTL HNPSAMBIC KW KOCBCHHBIC




u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpas ONTHUMAJIbHBIA CIIOCOO
HU3MCPCHHUA U MCIIOJIB3Yysl H3BCCTHBIC MCTOAbI OLCHKH HOFpeHIHOCTeﬁ
W3MEPEHUH, IMPOBOJUTH HCCICIOBAHUE 3aBUCHMOCTEH (U3NICCKHUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPECHUH, OOBICHATH
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3Yyd (I)I/ISI/I‘ICCKI/IG TCOpHH, 3aKOHBI U
TIOHATHSI, U JIeJaTh BBIBOABI; COOMIOMATh MpaBmia OE30MaCHOTO Tpy/aa
MIPH MIPOBEICHUU HMCCIICIOBAHUN B paMKax y4eOHOTO SKCIEPUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKON  JIESITEIbHOCTH  C  WCIOJB30BAHUEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

o0opyoBaHus

CpopMHUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh M OIICHUBATH
MOCIICACTBHS OBITOBOM M MPOM3BOJICTBEHHOM JIEATEIHBHOCTH YEIOBEKa,
CBSI3aHHON C (DM3MUECKUMHU MPOILIECCAMU, C MO3MIHMH 3KOJOTUYECKOU
0€30MacHOCTH; npeICTaBICHUN 0 paroHaIbHOM
MPUPOJIOTIONB30BAaHUHM, a  TakKe  pPa3yMHOM  HCIOJIb30BaHUU
JOCTUKEHUH HAyKd W TEXHOJOTMHM HJs JalbHEHIIero pa3BUTUA

YCJIIOBCYCCKOI'O O6H_ICCTBa

OBnazieHne pa3IUYHBIMM crocobamMu  paboThl ¢ HH(OpMaIuei
(GU3NYECKOT0  COJAEpXaHMA C  HCIOJIB30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJyyaeMol HH(OpMaluu

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIOJIAraloIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUM W 3aKOHBI [JIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXKIallaKTHUYEeCKOM cpene; JBUKEHUS

HEOECHBIX TeJI, DBOIIOMY 3BE311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

Kon

pa3aena/Tem

bl

Kon
3JIEMEHTA

11O ®PU3UKE

IIpoBepsieMblii 3JIEMEHT COePKAHUS

MEXAHHWKA

1.1

KMHEMATHKA

1.11

1.1.2

1.1.3

Mexanngeckoe JBHXKCHUC. OTHOCHTENHLHOCTD

MEXaHHNYCCKOT'O IBUKCHU . Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

7 TpacKTopY
Eé pamyc-BeKrop:
7(t)= (xle) ¥r ) =(e)). ng Ar

TpaeKTopIIf,

[l

nepeMenIeHIe:
Ar=7(ty)-r(t)=r,—1n = *
= (Ax, Av.Az),

Iy Th.

CloxeHHne HEPEMEH]EHIIfIZ

A =0 + 0,

CkopocTh MaTepUaIbHONU TOUKHU:

U, =—L =X, aHAIOTMYHO v =V, U.=Z,.
t—=0

CroxeHHe CKOpOCTell: &, =0, + 0, -

Brrunciienne nepeMeneHus U myTu MaTepuaibHOM
TOYKH MPU NPSIMOJMHENHOM JBU)KEHUU BJIOJb OCU X IO

rpaduky 3aBHCUMOCTH V()




o _ Av - -
‘YekopeHHe MaTepHAIbHOII TOUKI: d = ?L =0/ = [a;, .a_.a.
Il ’ '

114 a, _Ay =(uv,),". ananorm4Ho a, =(v, )", a.=(v. )"
At Jyg ' ' o

PaBHOMEpPHOE IPSIMOJIMHEWMHOE JBUYKEHHUE:

1.1.5 xX(t) = xg + oyt
Ve (t) — vgx = const

PaBHOYCKOpeHHOG HpﬂMOHHHCﬁHO@ JABHMOXKCHUC!

x(t)=x, +u, r+”"r
- o (.

v (t)=uv, +at

1.1.6 a, = const

U‘z'c - Lﬁzx = zn.'c ["'—2 _'\'—1]

&

U, =0
. . _ by
IIpn OBIDKEHI B OHOM HAIIPABIEHI IIVTE 5§ = 12

-

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.

Vi il
Oy
; o
1.1.7 Vo
0 Xo T.,r

JIBu>keHue Tena, OpOIIEeHHOTO MO YTJIOM 0 K TOPU30HTY:




o(f) =x, + Uy f =, +U,cosa-¢
£ | 1
V(£ =y, tu, f+ =il =1V, T Usina-f— 4
L ' 2 2
.
v (f)=uv, =v,cosu
v (t)=v, +gt=v,5ma— gt

-

=0

=—g =const

el

g O

L]

KpuBonuneriHoe nBuxeHue. [[BrmkeHne MaTtepuaibHOM
TOYKH 10 OKPY>KHOCTH.

VYrioBas v IMHEWHAsE CKOPOCTh TOYKHU: V = wR

1.1.8 [Ipn paBHOMEpPHOM JBUKEHHHM TOUKH IO OKPYKHOCTH
21
w=—=2mv
T
172
LIeHTPOCTPEMUTETBHOE YCKOPEHHE TOYKM: Qy. = - =
w?R TonHoe yCKOpEHHe MaTepUuaabHONU TOUKH
119 Teépnoe Teno. [locrynarensHoe U BpalareabHOe
JIIBUKEHHUE TBEPIOTO TeNa
12 JAMHAMUKA
191 HNuepumaneubie  cucremsl otrcu€ra. llepBeiii  3akoH
Herorona. [IpuHnmn otHocutensHOCTH ["anmunes
m
1.2.2 Macca tena. [InotHOCTS BemecTBa: p = v
123 Cuna. [IpuHuun cynepno3uuuu Cui: Foasnopeiiers = F1 +

>

Fy+...




1.2.4

1.2.5

1.2.6

Bropo#i 3akon HproToHa: 111 MaTepuaibHOHM TOYKUA B
nco

N
>

F1 =maq
Ap = FAt

At npu

>

F = const

Tpernii 3axkoH HpOTOHa 1 MarepUanbHBIX TOYEK:

e =
}TIE Fj!l

Fi; = =F
3aKOH BCEMHPHOTO TSTOTEHUS: CHJIBI TMPUTSHKCHUS

MEXy TOYEUHBIMU MAacCaMH PaBHbI
mim,

F=6—5

Cuna tsoxectu. LIeHTp TsokecTH Tena. 3aBUCHUMOCTb CHIIBI
TSOKECTH OT BBICOTBI N HaJl MOBEPXHOCTHIO TUIAHETHI
panuycom RO:

GMm

M9 = R + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIb)KEHUS:

Erp = uN

Cuna TpeHus OKOSL:

F, < uN

p

Koadduunent tpenus

1.2.9

JlaBneHue:

1.3

CTATHUKA




—s

F
1.3.1
MOMEHT CHITBI OTHOCUTEIHHO OCH BpPAIICHUS:
|[M| = Fl, rne | — myie4o cuiibl OTHOCUTENHHO OCH,

npoxojsuiei yepes Touky O neprneHIuKyIspHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX

TOYCK:

mir; + myry+...

T
132 M my + my+...

B ogHopoaHoM mone TskecTH
(g = const)

HEHTPp MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecust TBEpaoro tena B UCO:
133 [M;+M,+..=0
\[}:"1 +Fy+...=0
1.34 3akoHn [lackains

HHHPar###1.3 JlaBaeHue B *KUAKOCTH, nokosieiics B 1CO:
S p =po + pgh
3akoH Apxumena:

-
-

FApX = _PBbITeCH
HHHPar###1.3
6 €CJIN TEJIO U )KUAKOCTh nokosites B ICO, To
FApx = P9Vaurrecn
YcnoBue miaBaHus Tel
3AKOHBI COXPAHEHNA B MEXAHUKE
NMnynsc MmaTeprabHOW TOUKHU:
14.1 > »
p=mv
NmMnynsc cuctemsl Ted:
1.4.2 A
p=ptp2t..
143 3aKOH U3MEHEHHUS U COXPAaHEHUS UMITYJIbCa:

B ICO




- -

Ap = Ay + Pat.) = FronouAt + Fopnent+- -
B MCO , ecnin
AI; = A(I;1 +Z;2+---) =0
, €CITH

FlBHemH + FZBHEU_[H+- ..=0

PeakTuBHOE NBUKEHUE

—

F

Pabota cutbl Ha MaIOM IepeMeIICHUH:
A :|F|- |A7|-cos w=F, - Ax
—8
—
1.45
MonIHOCTE CHIIBL:
ecliu 3a Bpems At paboTa CUJIbl UBMEHSETCS Ha , TO
MOIIIHOCTE CHJIBI
AA
P=— =F-v-cosu
At |, 4
Kunernueckast sHeprust MaTepuaaibHON TOUKH:
. mv?  p?
1.4.6 T2 2m
3aK0oH U3MEHEHUSI KHHETHUYECKOU YHEPTHH CUCTEMBI
MarepuanbHbiX Touek: B UCO AEkuH = Al + A2 +..
[TorenmmansHas 3HEprus:
1.4.7 JUISL HOTEHIIHAIBHBIX CHII

A12 = E1n0TeHu - EZl'[OTeHL[_z AEHOTEHu




[ToreHmmanpHas SHEPrUsi MaTEpUAIbLHON TOYKH B
OJIHOPOJHOM II0JI€ TSKECTH:

ErmTeHu =mg h

[ToTenunanpHas 3HEpPrus ynpyro 1eGopMUpOBAaHHOTO
Tena:

kx?
EHOTeHu = T

1.4.8

3aK0OH U3MEHCHHUS 1 COXpPaHCHUA MEXaHU4JeCKOM

SHEpPruu:

Enex = B + Emrerm-.
B IICO AE,ex = Agcex HEIIOTeHII. CHIls
B IICO AE,ex = 0, eCIIH Agcex renoresm cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

I'apmonnueckue KojeOaHUSI MaTepUAIBHOM  TOYKH.
Amvmmutyga u  (dasa xonebanuii. Kunemarmueckoe

OITMCAaHHC!:

() = Asin| et +0, ).
v.(0)=x

a(f)=(v,), =—e'x() =a +o'x=C(

rac X - CMEIICHUE U3 PAaBHOBCCHS.

I[I/IHaMI/I‘{CCKOC OIIMCAaHUC:

ma, = —kx,
k = mw?
OTO0 3HAYUT, YTO
E, = —kx.

DHepreTudyeckoe  ommMcaHue  (3aKOH  COXpaHCHHS

MEXaHUYECKON FHEPTUN):




2.1

JJH+h _my,, k4 I
2 2 2 2

CBs13b aMIUTUTYIBI KOJICOAHUN CMEIICHHUS MaTepUaabHOM

TOYKA C aMIUIUTyIaMH KoyieOaHUH e€ CKOpOCTH H

YCKOpEHUSI:

U =4, a_ =04

ITepnona u yacTora KoseOaHUI:

2n 1
T = =
W v
Iepuon MaJlbIX CBOOOHBIX KoJIeOaHui
MaTEeMaTHYECKOIr0 MasiTHUKA!
1.5.2
r=12 ?E\/I
g
[lepron cBOOOTHBIX KOJIEOaHHI TIPY>KUHHOTO MasITHUKA!
m
T=2m]—
l's
153 Boinyxnennsie konebanus. Pe3onanc. Pe3onancHas
o KpUBast
[lomepeunsle W MpofoJdbHBIE  BOJMHBL.  CKOPOCTB
pacnpocTpaHeHUs U JIJTMHA BOJIHBIL:
v
154 1=y =2
v
Wntepdepennys u audpaxiyst BOIH
1.55 3ByK. CKOpOCTh 3ByKa
MOJIEKYJISIPHAS ®U3UKA. TEPMOJJNMHAMUKA
MOJIEKYJISIPHAS ®U3UKA
Mopnenu cTpoeHus ra3oB, JKUIKOCTEH W TBEPABIX Tel.
[IycTh TepMonmHaMHUeCKasi cUCTeMa (Tell0) COCTOMUT M3
N oanHaKoBBIX MOJIeKys. Toraa KoJIn4ecTBO BellecTBa
2.1.1 yoN_m
Ny

rIe

N, — unciio ABorazipo, M — Macca CUCTEMBI (Tena),




U — MOJIsIpHad MacCa BEUICCTBaA

212 TemoBoe ABUKEHHUE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3anmopeiicTBue 4acTuIl BelecTBa
2.1.4 Juddysus. BpoyHoBckoe nBrKeHNE
215 Monens uneansaoro raza 8 MKT
CBsA3b MEXIy MAaBICHUEM W CpPEIHEH KUHETUYECKOM
SHEPTrHeW  MOCTYNaTeIbHOTO  TEIUIOBOTO  JABUKCHUS
MOJIEKYJ UJiealIbHOTO Ta3a (ocHoBHOe ypaBHenne MKT):
{ 2
| 7 2 | Mgy 2 —
p=-mar =-MnN-|——\|=—"n-¢&
W | T
2.1.6 3 i L2 3
i€ My— Macca OJAHON MOJIEKYIIbL,
N
n=—
vV
N - KOHIEHTpAIUs MOJIEKYJI
2.1.7 AoOcomoTHas Temmieparypa: T =t+273K
CBs13p TeMIeparypbl ra3a CO CpeAHEW KHHETHYECKOH
SHEPTrHe MOCTYNATEeNbHOIO TEIUIOBOIO IBUYKEHUS €ro
218 MOJICKYJI:
{ 2
— | mw 3
g .=|—|==kT
\ "2 ) 2
2.19 VYpaBuenue p = nkT
Mopenp uneansHOTO Ta3a B TEPMOIMHAMHUKE:
| Vpapserme Merrereesa — KraneHpora
| BeIpaukeHHE U1 BHYTpeHHeH SHEpIHH
VpapHerHne MeHneneepa — Kianeiiposa (IpumMeHNMEle (HOpPMEI
3alcI):
2.1.10 pV=""RT =\RT =NiT, p=P%L
K K
BrIpakeHHe /U1 BHYTPEHHEll 3HEPTII OJHOATOMHOTO HISATLHOTO
rasa (IpHMeHIMEle (POPMET 3aIIIICH):
U=3vRT =2 NkT = 3L RT = ve 7= 3 p¥
2 2 2 2
2.1.11 3akoH J[lanbTOHA nJisi JABJIEHUS CMECH pPa3peKEHHBIX




2.1.12

2.1.13

rasoB:
p=p1+p2t..

W3omporieccsl B pa3pe:KeHHOM Ta3e C IOCTOSIHHBIM

gucioM MoJiekyad N (¢ MOCTOSHHBIM — KOJHMYECTBOM

BEIICCTBA V).

uzorepma (T = const):pV = const,

uzoxopa (V = const):

L const
T

n3zobapa (p = const):

V— t
T—cons

I'paduueckoe npeacraBnenue u3onporeccos Ha pV-, pT-u
VT- nnarpamMmmax.

OO0ObeIMHEHHBINA ra30BbIH 3aKOH:

pV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BENICCTBA V.

Hacpimiennele 1 HeHachleHHble napbl. KadecTBeHHas
3aBUCUMOCTD IIJIOTHOCTHU U JABJICHUS HACBIILIEHHOIO I1apa
OT TemImepaTypbl, HX HE3aBHUCHUMOCTb OT 0O0BEMaA

HACBIIICHHOT'O I1apa

2.1.14

Bnaxnocts Bo3ayxa.
OTHOCHUTENBHAS BIAKHOCTD:

(l) _ Pruapa (T) _ Prapa (T)
Puaceimmnapa (T) Praceimgnapa (T)

2.1.15

2.1.16

N3menenue arperaTHblx COCTOSTHUU BEIIECTBa:
HCTapeHue U KOHJACHCAlUsl, KUTIEHUE KUIKOCTH
Nsmenenue arperaTHbIX COCTOSIHUU BeEIIlEeCTBA:

TIaBJICHUC U KPpUCTAJIJIN3alHuA

2.1.17

[IpeobpaszoBanue sHEpruu B (Ha30BBIX MEPEX0IaX

2.2

TEPMO/JNHAMHUKA

221

TeroBoe paBHOBECHE U TeMITEpaTypa

2.2.2

Buytpennsis sneprus

2.2.3

Tennomnepenaya kak crmoco0 HW3MEHEHHsI BHYTPEHHEH




224

2.2.5

sHeprun  0e3  coBepmieHus pabotel.  KoHBeknus,
TEIUIONPOBOAHOCTD, H3TYYCHHE
KosuecTBO TENMIOTHI.

VYV nenbHast TENI0EMKOCTD BEIECTBA C:

Q = cmAT

VY nenpHas Temiora napoodbpazoanus L: Q = Lm.
VnenbHas TemuoTa mwiasiaeHus A: Q = Am.

VY aenpHas TEIIOTa CropaHus TOIuMBa q: Q = qm

2.2.6

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:

A =pAV

Brraucnienne pabotsl mo rpaduky mpomecca Ha pV-

AuarpaMme

2.2.7

2.2.8

I1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy; + Aqp = (U — Uy) + Agy

Anuabara:
Q12 = 0= A4, = (U, — Uy) =AUy,

Bropoit  3akon  TepmommHamuku.  HeoGpartumbie

PO ECChI

2.2.9

2.2.10

[Ipunuuns! aeiictBus Ternosix MamuH. KI1/T:
(@)

0 0

ZoHATD Harg X Harp

'r]:

MaxkcumansHoe 3Hauenue KII1. [{ukn Kapho:

T.. —T. T
WMax ] = M+ —_ =P O _ ] Zzmem
N = M xapmo T T

HATD HATp

2.2.11

VYpaBHeH#He TeroBoro 6ananca: Q; + Q, + Qz+...=0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OnexTpuzauus Tel U €€ NPOsBIEHUS. DJIEKTPUUECKUN
3apsa. JIBa Buaa 3apsiga. IJIeMEHTapHBIN AIEKTPUUECKUNA

3apsna. 3akoH COXPAaHCHUSA IJICKTPUUCCKOI'O 3apdaa

3.1.2

B3aumoneiictue 3apsanoB. Toueunbie 3apsbl. 3aKOH




Kysnomna:
B OJIHOPOJHOM BEUIECTBE C AUDJIEKTPUUECKON

IIPOHHUIACMOCTBIO €

{_? B e ]. {_? - {_?1
F=k|1|_‘h‘= .|1|_|‘
&I 4meg, 17
DnekTpuyeckoe mnoje. Ero aeicTBue Ha 3JIEKTPUUYECKUE
3.1.3
3apsabl
Hanpsisk€HHOCTB AJIEKTPUYECKOr0 MOJIs:
* F
qnpo61-n>1171
[Tone Toueunoro 3apsina:
3.1.4 q
i E. =k—=
T T2
OJIHOPOJIHOE TIOJIE:
E = const.
KapTune! 1MHMIA HanpsHKEHHOCTH 3TUX MTOJIEH
[ToTeH1IManbHOCTD 3JIEKTPOCTATHYECKOTO TIOJISL.
Pa3zHOoCTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(¢1 — ¢2) = —qAp = qU.
[ToreHmanpHast SHEPrus 3apsaa B AIEKTPOCTATHUYECKOM
oJje:
W=q¢
3.15
A=—-AW
[Torenman 31eKTpOCTaTUYECKOrO MOJIS:
p w
q
CBsA3b HANPSHKEHHOCTH TIOJS M PA3HOCTH IMOTEHIIMATIOB
JUTSL OJTHOPOTHOTO AeKTpocTatnyeckoro moist: U = Ed
[TpuHIUIT Cynepno3uIuy AIEKTPUUECKUX MTOJEH:
3.1.6

E =E1+E2+,¢ =¢1+¢2+




[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOJHHUKA

3.1.7
E+t=0
, BHYTpH ¥ Ha TIOBEPXHOCTH IIPOBOJIHUKA (¢ = const
318 JvdnexkTpuku B AJIEKTPOCTATUYECKOM oJIE.
o JlunnekTpudeckasl MpOHHUIIAEMOCTD BEIIECTBA €
Konnencarop. D1ekTpo€MKOCTh KOHICHCATOPA:
q
c==
U
3.1.9 .
DIEeKTPOEMKOCTD IIJIOCKOTO KOHEHCATOPA:
£g9S
=——=¢C
d 0
[TapannensHOE COeIMHEHNE KOHICHCATOPOB: q = qq +
CIZ+- ey Ul = Uz =..., Cnapaml - Cl + C2+ -
3.1.10
[TocnenoBarenbHOE COCTMHEHUE KOHACHCATOPOB:
1 1 1
U=U+U,...,q1=¢q, =...,—=—+—+...
1+Uz..,q1=q G + o +
DHeprus 3apsyKEHHOT0 KOHJEHCATopa:
3.1.11 W _qU _CU* ¢q°
€2 2 2
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
Cuna Toka:
3.21
At Ar—()
ITocrostunsiii Tok: | = const
Jlst moctostHHOTO TOKA ( = |t
392 VYcnoBust CymecTBOBaHUS JIEKTPHIECKOTO TOKA.
o Hanpsioxenne U u DJIC E
3akon OMa 1t y9acTKa IeTn:
3.2.3 /= U
"R
DNeKTpruYecKoe CONPOTHUBIICHHUE. 3aBHUCHMOCTD
3.24 COTIPOTUBJICHUS OJHOPOJAHOTO TIPOBOJHUKA OT €ro

JJINHBI U CCUCHUA. yIIGHBHOG COIMPOTUBJICHHUEC BCIICCTBA.




R:pg

Hcrounuku Toka. 3/]C ncTounmka Toka:

ACTOpOHHI/IXCI/IJI

E =
3.25 q

BuyTpeHHee conpOoTUBIIEHHE HCTOYHUKA TOKA

3akon OMa 11 MOJNHOM (3aMKHYTOM) 3JIEKTPUYECKOMN

uenu: E = [R + Ir,orkyna

3.2.6
E.r
"= R

HapannenLHoe COCOIMHCHUC ITPOBOAHUKOB:

I=11+12+..., U1=U2=...,

1 1 4 1 4
Rnapaﬂn Rl RZ

3.2.7

HOCHeﬂOBaTeHLHOG COCAUHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = Rl + R2+

Pab6ora snexkrpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:

Q =I?Rt
3.2.8
Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTI) OJICKTPHUYCCKOT'O TOKA:

Ad
p=" -

Ar Ar—0
3.2.9 TerroBass MOIITHOCTD, BRIZIC/IsIEMast Ha pe3ucrope:

P=PR=2 =1
R

MoniHocTh HCTOYHHKA TOKA:




3.2.10

Mﬂm

At |y o
CB0OOO/MHBIE HOCHUTENM JJIEKTPHUUECKUX 3apsaoB B
IIPOBOJIHUKAX. MexaHu3Mbl NPOBOAMMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACIIIIABOB JIEKTPOIUTOB, Ia30B.

[TonynpoBoanuku. [1oynpoBOJHUKOBBIN A0

3.3

3.3.1

3.3.2

MAT'HUTHOE IT1OJIE

Mexanuueckoe B3anMOJIEHCTBHE MAarHUTOB. MarHuTHoe
none. Bekrop MarHuTHOM ~—uwHAYKIuuU. [lpuHnun

CyHepH03I/IIII/II/I MAarimuTHBIX HOJIGI‘/’II
B = B1 + Bz +...

Jlvann wHOyKIMM marHuTHOro nosis. KapTuna smHUI
WHIYKIUU MAardHUTHOI'O OJIA OJIOCOBOTO u

HOI[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OmneiT OpcTena. MaruuTHoe 1ose NpoBOJHUKA C TOKOM.
Kaptuna nuHMN MHIYKIMM MAarHUTHOTO IOJISI IJTMHHOTO
IpsIMOTO  MPOBOJHHMKA M  3aMKHYTOTO  KOJIBIIEBOTO

MPpOBOAHHKA, KATYHIKHU C TOKOM

3.3.3

3.34

Cuna Amnepa, €€ HanpaBJIEHUE U BEJINYUHA:

F, = IBlsina
, TIIE 0. — YroJ MEXKIYy HallpaBJICHUEM IIPOBOAHUKA U

BEKTOPOM B
Cuuta JlopeHna, e€ HanpaBJIeHUE U BEJINYNHA:
Fnop =l q | vBsina

-
>

rac o — yrojqx MEXAY BCKTOpaMUu v U B. I[BI/I)KGHI/IG
3ap51>1<eHH0171 YaCTHULbLI B OTHOPOJHOM MarHMuTHOM IT0JIC

3.4

OJIEKTPOMATHUTHA A MHYKINA

34.1

[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® = B,S = BScosa

3.4.2

SIBnenue anexkrpoMarHuTHOW HHAYKIMU. DJIC UHIYKIIMK




3.5

3.4.3

3aKOH AJIEKTPOMarHuTHOM MHAYyKIuu Dapajes:

AD

E:__

Af—0

344

345

O/JIC uHAYKIMH B IPSIMOM MPOBOJHHUKE JUTMHOH [,

>
- -

JBUXKYIIEMCS CO CKOPOCThIO v (v L [) B OJHOPOJIHOM

MarHuTHOM noiie B: | E; |= Blvcosa , Tie o — yroi

MEXIy BEKTOpOoM B 1 HOpMasbio n K MIOCKOCTH, B

- - -
- -

KOTOpOI1 Niexkat BeKTOpsl [uv ;ecnu l L B, U v TO
| E; |= Blv

IIpaBuio Jlenna

3.4.6

NHnykTuBHOCTD: L = % um @ = LI.

Camounnykuus. IJIC caMOMHAYKITNH:

AT
E:,:—L—L =L,
At —0

3.4.7

3.5.1

3Hepr1/151 MArduTHOT O I10JIA KaTyIJ_IKI/I C TOKOM.:
LI?

W__
L=

OJIEKTPOMATHUTHBIE KOJIEBAHIMA 11 BOJIHbI

KonebarenbHbrit KOHTYP. CBoboHBIE
9JIEKTPOMArHUTHBIE Kose0aHus B uaeaIbHOM

KoJIeOaTeIhbHOM KOHTYPE:
[4(1) =G unsin( 0+ o)

L’[ﬂ =, = O, 008( et + @y | =T, cos( et +y)
®opmyna Tomcona:

2T 1
T = 2nvVLC, oTKyna w = T = T7ic




3.5.2

3.5.3

CBs13b aMIUTUTY/IBI 3apsifila KOHJICHCATOpa C aMIUTUTYI0M
CWIBI TOKa TIPH CBOOOIHBIX  AJICKTPOMArHUTHBIX

KOJICOaHUSX B UICATTLHOM KOJIeOaTeIbHOM KOHTYpE:
gﬂlﬂ.‘& =
D
3akoH COXpaHEHHsI  JHEPTHH B uieaIbHOM
KoJieOaTeIbHOM KOHTYPE:

BeiHyX/1€HHBIE AJIEKTPOMArHUTHBIE KoJIeOaHMUS.

Peszonanc

354

[lepemennniii  Tok. IIpouwsBoacTtBo, mepegaua U
noTpeOIeHNE SIEKTPUICCKON SHEPTHH
2 2 r2 2
CU N LI _ U~ _ Lr-
2 2 2 2

= const.

3.5.5

3.5.6

CpolicTBa QJICKTPOMAarduTHBIX BOJIH. Bzaumnas

OopucHTalusA BCKTOPOB B BHCKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1lBlc

[lIkana  2JEKTPOMArHUTHBIX  BOJH.  IIpumeHenue

QJICKTPOMAIrHUTHBIX BOJIH B TEXHUKC U 6BITy

3.6

3.6.1

OIITUKA

[IpsimoninHENHOE pacIpOCTPaHEHUE CBETA B OJHOPOIHOM

cpene. Toueunslit ucToyHUK. JIyd cBera

3.6.2

3aKOHEBI OTpPAKCHUSA CBCTA.

a=p

ofp

L AAALS LA

3.6.3

[TocTpoenne n300pakeHHit B MIOCKOM 3epKaje

3.6.4

3aKOHBI NIPETOMIICHHUS CBETA.
[Ipenomnenue cBera: nysina = n,sinf.

AOCOJIFOTHBIN MOKa3aTesb MPETOMIICHHS:
c

Nagec = v




OTHOCHTENbHBIN TTOKa3aTeNb MPETOMIICHUS:
N, 1

nOTH -

n, v

Xon ny4dent B IpU3Me.
V=V, by =Mk,
CooTHoIIEHHE YacTOT UM COOTHOUIEHHWE JUIMH BOJH IpU

IepeEXoae MOHOXPOMATHUYECKOI'0 CBE€Ta YE€PE3 TI'paHUIy

paszena AByX ONTUYCCKUX CPEII:

n,<n, 1,

3.6.5
IlonHOE BHYTpEHHEE OTPaKEHHE.
[IpenenbHbIA yron NOIHOTO BHYTPEHHETO OTPAKEHUSL:
. 1 nz
Sinay, = =—
OTH n
CoOuparomue U paccenBarolIve JUH3BI. TOHKas JHH3A.
@DOKyCHOE pacCTOSHUE U OINTHUYECKas CHJIa TOHKOMU
3.6.6 JIH3BL:
1
P=F
dopmysa TOHKOH JINH3BI:
1 1 1
ATFTF
3.6.7

yBCJII/I‘ICHI/Ie, JTaBaeMoOe€ JIMH30M:

h 1fI

Il=—=——

H d




3.6.8

3.6.9

F\ h
f

k3

B ciyuae paccenBaromnieit JMH3bI:

1
D<0=F==0,
D

[ f1
[=—=—1
d

XoJ Jyya, MPOLIENIIEr0 JMH3Y IOJ MPOU3BOJIBHBIM
YoM K €€ TJaBHOM onTudeckon ocu. Iloctpoenue
1300pakeHUM TOUKM U OTpe3Ka MpsSAMOil B coOMparomux

" paCcCCUBAIONMX JIMH3aX U UX CUCTEMAx

doroammapaT Kak onTudeckuii mpubop. [ma3z  kak

OIITHYCCKasaA CUCTCEMa

3.6.

Wntepdepennuss  cera. KorepeHTHbIE  MCTOYHUKH.
VYcnoBus HaOnmo0eHUs MakCUMyMOB W MHUHUMYMOB B
UHTep(PEPEHIIMOHHONW KapTHHE OT [JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

MaKCIIMyMBEI — A=2m—, m=0+1+2+3

v
MITHIIMYMET — A=(2m+1)=, m=0.£1.£2,%3

-

3.6.11

3.6.12

Hudpaxius cBeta. JudpakunonHas pemeérka. YcioBue
HaOJIIO/IeHUs] TJaBHBIX MAaKCHUMyMOB IpPH HOpPMalbHOM
NaIeHUU MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJIHBI A
Ha peméTKy ¢ meproom d:

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

Jucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411

l'unoresza M. I1nanka o kBantax. @opmyna I[lnanka:

E = hy




®dotoHbl. JHEprUst GoToHA:

E=hv= he _
=hv =—=pc
4.12 Nmmynse dpoToHa:
_E _h h
P=C=7C 72
413 ®orordpdexr. Ombitet  A.I.  CroneroBa. 3aKoHBI
o dotorddekra
YpaBaenwue DitamTeitHa 11t porodaddexra:
E(I)OTOHa = ABbIXOﬂa + EKm—Imax'
rae,
£ -y = hc
4.1.4 dovona = V= 0
hc
ABbIXOLLa = hv}cp = T
Kp
2
mv
Eunmax = % = eUsan
JlaBiieHue cBera.
415 JlaBneHue cBeTa Ha  TMOJHOCTBIO  OTPAXKAIOUIYIO
o MOBEPXHOCTh M HA  TOJHOCTHIO  TOTJIOMIAOIIYIO
MTOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [TnanerapHas Mmomens aToma
[Toctynarer bopa. U3nydyenue u mornomenrne (poTOHOB
MpU Tepexojie aToMa C OJHOTO YPOBHS DJHEPTUU Ha
4.2.2 ApYTOii:
he
'g'lvﬂ‘”? = ) = EH _EH‘J
Y
JIuHeityaTbie CIEKTPHI.
423 CnekTp ypoBHEN SHEPTrUH aTOMa BOAOPOA:
—1363B
E =——— mn=123, ..
ne
4.3 OU3UKA ATOMHOI'O A/IPA
43.1 Hyxknonnas mopens sigpa ['eiisenOepra — lBaHeHKo.




3apsg sapa. MaccoBoe uucio siapa. Mzoronsl

43.2

4.3.3

4.3.4

Pa,Z[I/IoaKTI/IBHOCTI) .

Annda-pacnan:
A<, A4 4
FX—>5,Y +;He

bera-pacna.

DNeKTpOHHBIN B-pacnan:
A A 1] ~
7 X—= Y+ je+v,
[To3uTponHslii B-pacnan:
A A 0= . o,
TXR =Y + JE TV,
l'amMmma-u3nydenue
3aKkoH paJIMOAKTUBHOTO pacraja;
-t
N(t) = Ny * 2T
[Tycts M — Macca paaioaKTUBHOTO BellecTBa. Torma
-t

m(t) =mgy*2T

SAnepHsle peakuuu. JleneHne U CUHTE3 sAEp




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®usuka; 10 xmacc. yraybrmeHHoe oOydenue KacwksiHoB B.A.
OOmecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AkmumonepHoOe
obmectBo «M3natenbeTBo «IIpocBemenne»

2. @wusuka; 11 xmacc. yramybmnennoe oOydenue KacwsiHoB B.A.
OO01miecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Ha caiite «ExnuHoe copepkanue o0miero oOpa3oBaHUs MPEACTaBICHBI
pazuyHble MaTepHalibl, TpeJHAa3HAYCHHBbIC I OKa3aHUS METOJUYECKOn
MOJIJICPXKKU YUUTETIO (DU3UKH.

Paznen MeTtonuueckue Matepuaibl

1. Y4eOHO-METOIMUECKOEe O0ECIeYeHHEe MPOLECCOB MPENOoIaBaHUs
XUMUH, OMOJI0rUH, (PU3UKHA Ha YPOBHIX OCHOBHOTO OOILEr0 U CPEAHETO OOILIETO
o0pa3oBaHMs C BKJIIOYEHUEM JIOMOJIHUTEILHOTO WHXKEHEPHOTO KOMIIOHEHTA :
metonuueckue pexomenpanuu / H.A. 3arpanuunas, JI.A. [lapmytuna, A.A.
Axyra, A.C. T'opomenckas, O.H. JlorBunoBa. — M. : ®I'BHY «MHcTuTyT
COJIEp>KaHMs U METOA0B o0OyueHus», 2024. — 73 c.

2. Kontekctabie 3agaun. 3amanus Kk ydeOHOMY Kypcy «Duzukay :
yueOHoe nmocodue / A.A. Sxyra, JL.LU. Acanosa ; nox pea. JI.A. [Tapurytunoit —
M.: ®I'BHY «MHCTUTYT conepxkaHusi U METOJI0B 00ydeHus», 2024. — 61 c.

3. Metoauueckuii keiic. DnekTpoMaruuTHas UHAyKus. (DPusuka. 8
kinacc) / T.B. Caymkuna, A.A. fAxyra ; non pen. JLU. AcanoBoii. — M. :
OI'BHY «UHcTUTYyT copepkaHus W METONOB oOyuenusi», 2024. — 15 c.

4. Meroauueckuit keiic. Pemenne 3amau no teme «Brnaxknoctsy (Puznka. 10—
11 xmaccer) / E.YO. Jlyoposuna, K.M. [llutukoBa, A.A. fkyra ; mox pexa. JI.W.
AcanoBoil. — M. : ®I'BHY «MHcTUTYT conepkaHus U METOJIOB OOYyUYCHUS,
2024. - 16 c¢. 12

4, Metonuueckuii keiic. I'mapocratuyeckoe naBiaenue (Dduzuka. 7
knacc) / T.B. Caymkuna, A.A. Skyra ; mox pea. JLU. AcanoBoit. — M. :
OI'BHY «MHCcTUTYT conepkaHusi 1 METOJI0B oOyueHus», 2024. — 12 c.

5. Mertoanueckuii keiic. Bpluncinenue kod(duineHTa IMoJae3HOro
nencTBud nukiandeckoro nporecca (Guszuka. 10-11 kmacesr) / A.A. Skyra ; mon
pen. JLU. AcanoBoii. — M. : ®I'BHY «MHcTUTYT conmepaHusi U METOIOB
oOyuenus», 2024. — 12 c.



6. bank 3amanuii 11 TEKyero OneHUBaHUS MO YYEOHOMY MIPEAMETY
«Dmsukay. OcHoBHOe obOmiee oOpazoBanue / A.A. Sxyra, E.Jl. Kouepruna,
H.A. 3arpannunas ; noxg pen. JI.A. Ilapmytunoi. — M. : ®I'BHY «HcTutyT
CoJIep>KaHMs U METOA0B oOydeHus», 2024. — 107 c.

1. [Ipaktuueckue (JrabopaTtopHbIe) PabOTHI IO y4eOHOMY MpPEIMETy
«Dmsukay. OcHoBHOE oOmiee oOpaszoBanue. CpemHee oOmiee oOpa3oBaHHE :
yuebHoe nocooue / HO.B. Crapokypos, A.A. Skyra, H.I'. )Knanosa ; noxg pexn.
JLA. IMapmytunoii. — M. : ®I'BHY «MHCTUTYT coaepkaHUsi U METOAOB
obyueHus», 2024. — 28 c.

8. CuctemMa OIICHKM JOCTHKEHUH TUIAHUPYEMBIX MPEAMETHBIX
pe3yabTaToB OCBOEHUs YyuyeOHoro mnpeamera «Duszuka». Cpemnee oO1iee
oOpazoBanue : meronuueckue pexkomenmanuu / A.A. Sxyra, I'.JI. Kopneena,

H.A. 3arpannunas. — M. : ®I'BHY «HWHcTUTYT conaepKaHUsi U METOJOB
oOyuenusi», 2024. — 113 c.
Q. Peanuzanus poUIBLHOTO oOy4eHus TEXHOJOTUYECKOMN

(MHXEHEepHOM) HaAIMpaBJIEHHOCTU HA YPOBHE CpelHero oOiiero oOpa3oBaHUS :
metoaudeckue pekomenpanuu / T.}O. Jlomakuna, H.B. Bacumpuenko, A.IO.
ITentun [u ap.] ; nmox pen. T.FO. Jlomakunoii. — M. : ®I'BHY «HHCTUTYT
CTpaTeruu pa3BuTUsi 00pazoBanus», 2024. — 55 c.

10. Meronuyeckre WHTEPAKTUBHBIE KEHCHI TO Y4ECOHOMY MpeaMeTy
«Duzuka». 10—-11 knaccel. Yrinyonenasiii ypoBeHb. (10 Tem)

11. TlepedyeHb peKOMEHIYeMOTO OOOPYIOBaHUS JUIsl  IIKOJBHBIX
KaOWHETOB JIOMOJIHUTEILHOTO 00pa30BaHUsl MHXKEHEPHOW HAMpaBICHHOCTU /
A.Jl. bakyH, A.A. fkyra, JI.A. [Tapmrytuna ; nox pen. JILA. Ilapmrytunont. — M.
: ®I'bHY «HCcTUTYT cTpaTeruu pa3BuTusi oopazosanus», 2024. — 40 c.

12. Meronuueckue peKOMeHauu o U CIIOJIb30BaHUIO
CHEeIUaIN3UPOBAHHOTO O00OPYNIOBAaHMS Ha 3aHITHSIX B WHKEHEPHBIX KiIaccax :
nocooue misi yuurens / ILH. Pabos, A.A. fAxyra u np. ; noa pen. JLA.
[Mapmrytunoit. — M. : ®I'BHY «MHcTUTYT cTpaTeruu pa3BUTUs 00pa30BAHUS,
2024. - 61 c.

13. Cucrema OICHKM JOCTM)KCHHM TUIAHUPYEMBIX TMPEIMETHBIX
pe3yNbTaTOB OCBOCHUSI Yy4yeOHOro mpeamera «Du3ukay : METOIUYECKUE
pekomenaamnuu / MLIO. JlemunoBa, A.1O. Ilentun. — M. : ®T'BHY «ucturyr
CTpaTeruu pa3BuTusi 0opazoBanus», 2023. — 99 c.

14. JlocTuKeHHE METanpeIMETHBIX PE3yJbTaTOB B paMKax H3y4YCHUS
MPEMETOB €CTECTBEHHO-HayYHOTO OJioka (OCHOBHOE o0lee oOpa3oBaHuUE) :
Meroanueckue pexomenparuu / H.A. 3arpannunas, JI.A. Ilapurytuna, A.1O.
ITentun, A.B. TepemoB. — M. : ®I'BHY «MHCTUTYT CcTpaTeruu pa3BUTHUS
obpazoBanus», 2023. — 136 c.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1. MeToauueckue mocobus U pekoMmeHaanuu. — https://edsoo.ru/mr-
fizika/

2. denepanpHas cayk0a 1o Haa30py B chepe 0Opa3oBaHUs U HAYKU
http://www.obrnadzor.gov.ru
3.  ®dexnepasibHBI UHCTUTYT MEIArOTMYCCKUX U3MEPEHUH

http://www.fipi.ru

4.,  denepanbHbIN HEHTP TecTUpOBaHMs hitp://www.rustest.ru

5. Poccwiickas anekrponHas mkoina (POII) https://resh.edu.ru/

6. ®enepanbHbIi HEHTP UH(OPMAIITMOHHO-00pa30BaTEIbHbIX
pecypcos (PLIMOP) http://fcior.edu.ru/

7. Enunas xomnekius mudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

8. Bcepoccuiickuii moptain 00pa3oBaHus
https://portalobrazovaniya.ru/

9.  SKunacc https://www.yaklass.ru/

10.  VYum.py https://uchi.ru/

11.  Snpexc.YueOnuk https://education.yandex.ru/

12.  CoepOo6pazoBanue https://sber.me/?p=education
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