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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢usuke (yrayOJ€HHBIM YpOBEHb) Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs pa3paboTaHa Ha OCHOBE TIOJIOKEHUM W TpeOOBaHUN K
pe3yapTaTram OCBOCHHS OCHOBHOM o0pa3oBaTenbHOI IIPOTPaMMBI,
npencraBieHHbix B ®I'OC COO, a Takke ¢ yuéroM (denepanpbHOU padboueit
nporpamMmbl  BocniuTanus W KoHuenmuu mnpenogaBaHus ydeOHOro TmpenMera
«Dduzuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit dexaeparum,
peann3yIonmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Tporpamma no ¢usuke (yriayOJE€HHBIN YpOBEHB) OIMpeaesseT 00s3aTebHOe
IPEIMETHOE COJEP>KAHKUE, YCTAHABIMBAET PEKOMEHIYEMYIO IOCIEI0BATENbHOCTD
U3Y4YEHUSI TEM U pa3/ieNIoB y4eOHOTo MpeAMeTa C y4E€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
ocoOeHHocTe oOyuaromuxcs. [Iporpamma mo ¢usuke naét mpeAcTaBICHHUE O
HENSIX, COJACp)KaHUM, OOmed cTparernu OOyYeHHs, BOCHUTAHHMS W Pa3BUTHUSA
oOy4Jarommxcs cpeacTBamMu ydyeOHoro mnpeamera «®Pusnka» Ha YriayOia€HHOM
YpOBHE.

HN3yuenue kypca ¢pu3MKH yriay0JéHHOI0 YPOBHS IO3BOJISIET Peaanu30BaTh
3a/la4yu MPO(PECCUOHAILHOM OpPHEHTALNK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYAIbHBIX M TBOPYECKUX CITOCOOHOCTEH KaXKIbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nmporpamme mo (¢u3MKe ompeAensioTcs IIaHUpyeMble pe3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOyYaroIIuXCs, OCBOWBIIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yIIyONIEHHOM YPOBHE, SIBIISIETCS CHCTEMHO-/I€ATEIbHOCTHBINA TMOIXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIC PE3yIbTaThI 10 T01aM 00YUeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3alii  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/IOB K TpErnoJaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE TMPH YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYMAasl B
KauecTBe y4eOHOTo MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkompHbIH Kype (U3UKH — CUCTEMOOOpa3yoIIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeIwio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMHUPOBAHUE YMEHUU MPUMEHSATH HAay4YHBIN
METO/1 IO3HAHMSI IPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesoB (U3MKH, BKIIIOUAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus nOpeAnonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIep)KaHMsl, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHUe coaepKaHusl MPOrpaMMbl 1O (PU3UKE AOKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



IBa crocoba peanu3zandud (PU3MYECKOrO0 TNpakTHKyma. B mepBom ciydae
IPAaKTUKYM MpoBoauTcs aubo B konue 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY J1aOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE HMCCIEA0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa IpPEJCTaBICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM 1m7s1 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKON MOJEIBIO, MMO3BOJISIONINE MPUMEHSThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenioB. /st kKaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHus Ha OOBACHEHUE/NpPEICKa3aHhe MPOTEKaAHUs
¢du3nyecKux SBJICHUNA U MPOLIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyrolue BoIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO TMpolecca Kypc (PU3MKU YriIyOJEHHOTO
YPOBHS Ha YpPOBHE CpEIHEr0 OOIIero oO0pa30BaHUA H3Y4aeTcs B YCIOBUSX
npeaMeTHoro kabunera. B kaOuHere (¢u3MKM uUMeeTcs  HE0OXOAMMOeE
JabopaTtopHoe O0OpyIOBaHME [Jsi BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Io
(bu3MKEe YYEHUUECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTHKyma, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SBJICHMA ¥  TPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

OCHOBHBIMU IENISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBJIICHUSIM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O POIM (PU3MKU i1 DPA3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTcsl pelieHeM CIIEeAYIOMMX 3a1ad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAs  MEXaHUKY,  MOJIEKYJSpHYIO  (DHU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKkux SBICHUNW B MPUPOAE U JUIsl MPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS] PAa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
¢uznyeckoil MozeNblo, 3a4ay, MOJAPa3yMEBAIOUIMX CAMOCTOSTEIbHOE CO3/1aHue
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadd, B TOM 4YHUCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOILYIO CPEay;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI TNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATECIBHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpaeTcs OOYUYaAIOIUMUCS, TUIAHUPYIOIIUMHU TMPOJOKEHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 gacoB (5 4acoB B HEACIIO).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznen 1. Hay4yHblii MeTO NMO3HAHUS IPUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npuponae. HayuHslid MeTo MO3HaHUA U
METO/Ibl UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUI.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. HabOmrogenue u
HKCIIEPUMEHT B (PU3HUKE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMit  (U3NYECKUX  BEIMYMH  (a0COJIOTHAs WU
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUYECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCThb, HWACATBHBIN Ta3, TOUYECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHUS.

Ponb u mMecto ¢u3uku B (GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne cuiibl TOKAa M HANOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBrkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.



[lepemenienne, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKHM, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpJMHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEpUATIHLHON TOUYKH OT BPEMEHU U UX
rpadukm.

CBoOomHOe majeHre. YcKopeHne CBOOOMHOTO majacHus. JIBWKeHHE Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue  MarepuasbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U IMOJHOE
YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHuyecknue YyCTpPOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIOMETD,
JBIDKCHUE CHApsJIOB, LICMHBIC, IIeCTepEHUAThIe U PpEeMEHHBIE TIEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPAMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

CrocoObI ucclief0BaHUs ABKEHUN.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue TBUKEHUMN C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagienue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

N3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C 1I€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOM TA0OPATOPHH).



W3yyenne nBWXEHHWS Tena, OpOIIEHHOTO TOpu30HTanNbHO. I[IpoBepka
TUIIOTE3bl O MPSIMOM NPONOPUUOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TENA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOparieHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cUCTeMbl OTcuéTa. I[IpuHIMN
oTHOocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeescHue,
IPUMEDBI).

Macca Tena. Cuia. [IpuHImn cynepno3uuuu Cui.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALIMOHHON W
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTH YCKOPEHHUSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HAJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoil MHUPOTHL. JIBUXKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TPEHHsI CKOJBXKEHHUS M Cujia TPEHUs
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHH4eCcKkre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaOnronenue nBHXKEHUS TEJl B MHEPIIUATBHBIX U HEMHEPIIUATIbHBIX CUCTEMaxX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kayenne naByX UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHME  PaABHOJACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CHI C
MPOM3BEICHUEM MACChHI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIINUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.



[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne paBHOJAEHCTBYIONIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHHUS Opycka IIo
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAacCHhl.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariui.

N3ydeHne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETWYHHE YIIIOBOTO KoddduimenTa
3aBucuMocTd Fpp(N).

HccnenoBanue nBrkeHHs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenne nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Teiaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpamieHus. [lnedo cuibl.
CroxeHune cuil, IPUIOKEHHBIX K TBEpHoMy Teny. LleHTp TskecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€TIyaThle KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsI paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TIOIIAAb OTIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ Mexanuke.

NMmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHBIX TOYEK. LleHTp macc
CHUCTEMBI MaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa MaccC.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.



MomMeHT umnynbca MarepHalIbHOW TOYKM. lIpencraBieHne o coxpaHEeHHH
MOMEHTA UMITyJIbCAa B IEHTPAJIbHBIX MOJIAX.

PaGora cunbl Ha MajoM M Ha KOHEYHOM IMepemenieHuu. [ 'padudeckoe
npeJcTaBlICHUE PadOThI CHIIBI.

MoUTHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHManbHble W HENOTCHIMAJbHbIE CWIBL. lloTeHIManbHAsT 3HEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHIManbHasA
DHEPrUs Telna B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO Iapa (BHYTpH M BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p pabOThl HEMOTEHUHUAIBHBIX CHJI C HW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenne bepHymu s MACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tela MpU COBEPIIEHNUU PabOTHI.

B3anmHble TNpeBpalieHUs] KMHETHYECKOM WM IMOTEHLHAIBHOW SHEPrUd NpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOAHOM Ta/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBHH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY IYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUHM Teja MO HAKJIOHHON
IIJIOCKOCTH.



Pasnen 3. MousekyJsipHasi pu3nKa 4 TEPMOAMHAMUKA.

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbiTHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSL YacTHI[ BellecTBAa. Moneinn CTpOeHHs Tra3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX
Mozeneil. Macca u  pasmepbl Mosekyn (atomoB). KomuuecTBo BeriecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU: YACTHULIBI
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knanepona. AOcomoTHas
temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporieccsl B
UJCabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
NOCTYNaTEIbHOTO TEIJIOBOTO ABM)KEHHUS MOJIEKYJl MJI€albHOIO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOW dHEPTUEH MTOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMaTEePUaJIOB.

Jemoncmpayuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Huddysus sxuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHne H30TEpMUYECKOrO mpouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3yuyenue nzobapHoro npoiecca.



[IpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHUSI BEIUYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CaMOIpoOHM3BOJIbBHAS — peNlaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue A1 BHYTPEHHEH YHEPruy OJTHOATOMHOTO MACAIBHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaAMUKe. Boruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss paborel.  KonBekius,
TEIJIONPOBOJAHOCTD, U3ITy4YECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenbHas TEIUIOTa CTrOpaHus
tornuBa. Pacuér KoauuecTBa TemiaoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIriecce.

IlepBpiii  3ak0OH TEpMOAMHAMUKU. BHyTpeHHsist »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak  MeEpbl  HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
33JlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI ITPOXOJIHT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JUJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MTPOIIECCOB.

[TpuHume! nectBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAKOIIEH CPe.Ibl.

TexHHu4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJIy4YEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C



UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3AIHs OMOOPTaHUYECKOTO TOILTUBA AJIs
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl M3MEHEHHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJIENN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTHH MEXMOJIEKYJSIPHOTO B3aUMOIECHCTBHUS M
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHUs.

HacblllleHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépmnoe Teno. Kpucramnmmueckue u amopdubie Teaa. AHU3O0TPOIUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJIeJdbHas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacuiMpeHue KUAKOCTEH M TBEPABIX Tel, 00bEMHOE U JIMHEMHOE
pacmvpeHre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTspKeHHE. K03 hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusie siBnenus. J{aBieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.



TernmoBoe pacmMpeHue.

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunienune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.

KanwnsipHsle sBIE€HHUS.

Mopenu HEHbBFOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUs JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa MAacchl MAapoB B
IIOMEILECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JDiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe noJe.

ONeKTpu3alms Tel U €€ MPOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUUECKUX 3apsnoB. [IpOBOOHUKH, JUANEKTPUKKA U  MHOJYNPOBOAHUKU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KynoHna.

Dnektpudeckoe noJie. Ero neicTBre Ha SIEKTPUYECKUE 3apsibl.

HanpsokéaHocth  anekTpuueckoro  mosia.  [IpoOuwiid  3apsa.  Jluauwu
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNbHOCTD AJIEKTPOCTATUYECKOrO MOJiA. Pa3HOCTh NMOTEHIMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB ISl  JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[IpuHIMII CYyNIEpHO3ULIUU IJIEKTPUUECKUX TTOJIEH.



[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. [losme paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
SKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

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

JIMDNEeKTpUKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jlusnexktpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOpoB. [locmenoBarebHOE COETUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHU4ecKHue YCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUYECKash 3allUTa, 3a3€MIJICHHE BJIEKTPONpHOOpPOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE T0JIE ABYX 3apsSKEHHBIX IIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnronenue npeBpalleHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
U3IIy4YEHHs CBETOINOAA.

N3yueHne npoTekaHus TOKa B LIETIH, COAEpKAaIIeil KOHJEHCATOP.

Pacnpenenenune pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psa KOHAEHCATOPa YePe3 pe3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.



VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hanmpsoxenue U u DJ1C &.

3akon Oma Jig y4acTka IeMu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro JMHBI U IUIONIAAW IONEPEYHOTO CEYEHUS.
VY 1esibHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux nenei. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIeHna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucTope.

OJIC u BHyYTpEeHHEe CONPOTHBJIECHHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iernmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpgeHcarop B 11ernu noCTOSSHHOTO TOKA.

TexHH4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT HANpSDKEHUS IS PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUSA U CBETOIMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsmoe n3mepenue I/1C. KopoTkoe 3amblkaHue TAIBBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKY IMOJIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne CMEIIAHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIEHUS MPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsKEHUS Ui JIAMIIbI
HaKaJIMBaHMUS.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBrucumMoctd J/]C ranbBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.



HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIIOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HONM MOLITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznuuHsix cpedax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CobOcTBeHHas u puMeCHast MIPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexTtpudyeckuid TOK B ra3ax. CaMOCTOSTENBbHBII M HECAMOCTOSTEIBHBIN
paspsan. Paznmuuneie TUIIBI CAaMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEMH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

CpaBHeHHE MPOBOIUMOCTH METAJUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS  TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,



ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM)).

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvle nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKUUS,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpuUroHoMeTpuyeckrue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JABMKEHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOLIEH Cpenbl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IMOJIYyYEHUE HaHOMATEpHAJIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, ANEKTPOIUTHYECKAs JUCCOLMALMS, TaIbBAHUKA, SJIEKTPOHHAsS
MUKPOCKOITHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKILIUK), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
cropanusi, mapoBasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMMKA.
Tema 4. Maznummnoe none.



B3aumoieiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MaruutHoe mnone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMn cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIWH.

MarauTHoe 1oJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cunia Amnepa, €€ HanpaBJI€HHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunutHoe nose B BeuiectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKU.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IIPOLIECCH: MPUMEHEHHE

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jlemoncmpayuu.

KaptiHa  7OuHHMA  WHAYKOMM ~ MAarHATHOTO — TOJSL  [OJIOCOBOTO U
MOJAKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUN MarHMTHOM MHIYKIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOJHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmoieiicTBuEe JBYX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBukeHUs Mmy4yKa 3JIEKTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanue AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpenerneHne MArHUTHOM UHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wHAyKUMU. 3aKOH 3JIEKTpOMarHUTHOW uHAykKiuu Dapanes.
Buxpeoe anexkrpuueckoe noie. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B LENH MOCTOSIHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.



DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOIECChl: MHAYKIMOHHAS
M€Yb, COJICHOU/, 3aIIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HaOmnroienue siBneHus 3JeKTPOMarHUTHOW HHAYKIUU.

UccnenoBanne 3aBucumMocTd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ1C caMOMHAYKIUHA OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpruu). BeiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammiutyna u ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pezonanc.
Pe3zonancHas kpuBas. BnusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIE€OQHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.



Habmroienne He3aBUCMMOCTH MEepHo/ia MallbIX KoueOaHuil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KoJ1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanne KojeOaHWN TIpy3a HAa MAaCCUBHOM MpYKUHE C IIEJIBIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMs S3HEPTUU IPH KOJICOaHUIX rpy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Habmtoienue pe3onasca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojBece.

M3yyeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOMIKUX KOJIEOAHUI.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnexmpomazHumHnuole Ko1ebanus.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUIMTYO0M CHIIbI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxaromme JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS MpU Pa3IMYHOM (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U noTpediIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3eKTposHepruu. KymeTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIIEKTPUUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONepeIay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIIKX JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

By IeHHbIE CHHYCOUIATbHBIE KOJICOaHMS.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUH PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpOoHCTBO M IPHUHIIUI IEUCTBUS TpaHchopmaTopa.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

Nzyuenue tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDI.

Mexanndeckue BOJIHBI, YCIOBHA HUX pacnpocTtpaHeHus. llomepeunsie wu
IIPONOJBHBIE BOJHBL. I[lepuon, CKOpOCTh pacnpoCTpaHEHHsT W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpelIoMIIeHHE, MUHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHuEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIIBI paguOCBs3U U TeIeBUACHUA. Paqnonokanys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-nieusb,
yJIBTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTpaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak UCTOYHUK 3BYKa.



3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHunu u 1uppakiiny MEXaHUYeCKUX BOJH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakius, uHTephepeHIus.

Oo6napy:xeHue nHGPaKpacHOro U yiIbTPaPuoIeTOBOrO U3TyUEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

M3y4yeHue pacpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
10ckoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeb NpesIoMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpa”ully paszenna IByX ONTUYECKUX CPEeNl.

Xon nydeit B mpusme. [ucnepcusi cBera. CroxkHBIA cocTaB 0€lIOro CBETa.
IBer.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
paccTossHUE M OITHYECKas CHJIa TOHKOM JIMH3bL. 3aBUCHUMOCTh (DOKYCHOTO
pPacCTOSIHUSL TOHKOW C(EepUYEeCcKOl JMH3bI OT €€ TeOMETPUU M OTHOCHUTEIIBHOIO
MTOKA3aTeIIs MPETOMIICHUSL.

dopmysia TOHKOM JIMH3bL. Y BETMUEHHE, 1aBAEMOE JIMH301.

Xox myda, MPOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
omtuueckorr ocu. IlocTpoenne wu300pakKeHU TOYKM W OTpE3Ka MPSIMOM B
cOOMpAIOIIUX U PACCEMBAIONIMX JMH3AX U UX CUCTEMAX.

OnTtuueckue mpubopbl. Paszpemaromias crmocoOHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HWCTOYHUKH.
YcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON



KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepsl KIlacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
IJIAaBHBIX ~MaKCUMyMOB TIpU TMaJE€HUUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
HEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIUOHHBIN ammapar, MpPOCBETICHUE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKIIMOHHAs pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTPEHHEro oTpaskeHus. MoJienb cBeToBoO1a.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenue nntepdepennu cBera.

Habsro1eHue 1IBETOB TOHKUX MJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuyenue nuppakinoOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumMeHeHune noIApoUa0B sl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

M3mepeHune rnokasaTessi peJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3BI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, nHTep)EepeHny U MoIsprU3alii CBeTa.

N3yyeHue nosspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3ydenne naTepdepeHInm 1a3epHOro U3JIyuyeHUs Ha ABYX LIEsX.

HabGmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIIMOHHOTO CIIEKTPA.

W3mepenue IHbI CBETOBOU BOJIHBI.



[Tomy4yenune criekTpa U3IMy4eHHUsS] CBETOIMOMA TMPU MOMOIIN AUPPAKITMOHHOM
PELIETKU.

Pa3znes 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHunibl  OPUMEHUMOCTH  Kjaccuyeckoil  mexaHuku.  [locTynaTsel
CHEIUaTbHOU TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. IIpeoOpazoBanusi  Jlopenia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpPAILICHUE JITTUHBI.

DHEPrust U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YaCTHLL.

YyeHn4ecKkuil IKCIIEPUMEHT, JIa00paTOpHbIE PaObOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX 4acTUI] (IO
(doTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii Oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3JIydYeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OunmreiHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOHIAOIIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

BousiHOoBBIE cBOMCTBA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3AIMU JABWXKYyIeWcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzendepra.

TexHuuecknue yCTpOWCTBA W TEXHOJIOTMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTornemenT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYOPOBOJHHKOB  OT
OCBEIIIEHHOCTH.



Ceeroauop.

Conneynast OaTtapes.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomuol, nPpAKMUKYM.

Hccnenosanue Gporope3ucropa.

N3mepenune nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOEHUs aroMma. IlnaHerapHas Monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MpHU MEPExojie aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

Habronenue TMHeHyaToro CrexTpa.

HccnenoBanue cnekTpa pa3peKEHHOI0 aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomMHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [eiizenOepra—Banenko. 3apsa sjapa. MaccoBoe
yucio sapa. U3otonsl.

PanunoaktuBHOCTE. Anbda-pacnan. DJNEKTPOHHBIM M TO3WTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOH PpaJAMOAKTUBHOIO pacrnaaa. PaguoakTUBHBIE HM30TOINBI B MPUPOJIE.
CBolCTBa MOHM3HMPYIOUIETO M3JIyYEHHs. BiusiHME pagrOaKTUBHOCTA Ha KUBBIC
opranu3mbl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer sapa.

Anepublie peakuuu. [enenuie u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOT0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTHYECKHE ACHEKTHI Pa3BUTHA
AIEPHON YHEPTETUKHU.

Metozsl perucTpalyy U UCCIIEI0BAHUS DJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHoN Moaenu. KBapk-TirooHHas MOAENb apOHOB.



®uzuka 3a npenenamu CrangapTHol Mojenu. TéMHas maTepuss U TEMHas
SHEprusl.

EnuncTBO pu3myeckoil KapTHHBI MUDA.

TexHuyeckne yCcTpoicTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopmsie padomul, npaKMUKyM.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3y4yenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHNUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JIE OOBACHEHHS] TMPHUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpOHOMUYECKHX HCchaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIbI, PAAUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bupa 3Bé3aHoro nHeba. Co3Be3gusi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bI TJIaBHOM MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nHama ['amaktuka. [lonoxkenue n nBuwkenue CoiHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTuKkTOBOE M3TydEHHUE.

Macumrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaOmronenus 3BE3mHOr0 HebGa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN JJIsI ONPEICSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/bI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUH.



Pu3nyecKuil MPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYMH C UCIOJIB30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUYECKUX BEJIUYMH.
OneHka rpa”ui] NOrpemHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUUA  3aBUCHMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUECHHYECKHH  DKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

O60o01maronee NOBTOPEHUE.

OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢duznka», «JIEMEHTbl aCTPOHOMUHU U aCTPOPUZUKI.

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIIBHOM M MPOTHOCTHUYECKOW  (DyHKIMA
buznyeckoil Teopuu, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3NUYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOILIEM pAny
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yraoyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, ONOJIOTHUH, XUMUHU, T€Orpauu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyueckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paToOpHsl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
oTmpeiesIeHUE TUIOMIAIU TIOCKUX (GUryp u o0bEMa Tel.

Buonocua: >nektpuyeckue SBICHUS B JKUMBOW MpUpoLe, KoJsieOaTelbHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKHM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIECHUS B JKUBOU
npUpoe.



Xumusa: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJIIMYECKAsA CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHau3.

T'eozpachusa: wmarHuTHblE MTOJIOCA 3€MIIM, 3QJI€KH MarHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE TOCTOSHHBIX MArHUTOB, AJIEKTPOMArHUTOB,
ANEKTpOABUTATENh SIKOOM, TE€HEpaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAS IEYb,
JMHUAU 3JIEKTpONepeaay, 3JIEKTPOABUraTeb, paiap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CIyTHUKOBBIC
MPUEMHUKHU, AJIEpHAS SHEPTETUKA U YKOJIOTHUYECKUE ACTIEKTHI €€ pa3BUTHA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHHs YydeOHOro mpenmera «Du3ukay
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH OOYJAIOITUXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OTIBITA M OTIBITA JEATEILHOCTH B IPOIIECCE PeaIM3alliid OCHOBHBIX HaIpPaBJICHUH
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

rpa/JaaHCKOT0 BOCIUTAHUSA:

e c(oOpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3HMIMM  OOYy4YaroIIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;

e TPUHATHC TPATUITMOHHBIX OOIIECYECIIOBEUECKHNX TyMaHUCTHYCCKUX U
JEMOKPaTUIECKUX IIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIHLHOCTh B MHTEPECAX TPAKITAHCKOTO
oOIecTBa, Yyd4YacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTEIbHOU
OpTraHU3allnu;

e yMEHHE B3aWMOJICHCTBOBATH C  COIMUAJBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTApPHOW U BOJIOHTEPCKOM NESITEILHOCTH.

NATPUOTHYECKOTO BOCTIMTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.



AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;
CIIOCOOHOCTh OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM
YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOI'O BKJIAJa B IOCTPOEHUE YCTOMYUBOrO OyaylIETrO.

ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs JCTETHKY HAyYHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.

TPYA0BOI0 BOCTIMTAHUS:

WHTEpEC K Pa3audHbIM chepaM mpodecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOP OyayIiel npodeccuu U peain30BbIBaTH COOCTBEHHBIC
YKU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO M CcaMOOOpa30BaHUIO B
o0nacTi GU3HKU Ha TMPOTSHKEHUN BCECH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYphI, OCO3HaHUE TI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEHUE OMbITa ACATEIbHOCTH SKOJOTHYECKON HAmpaBJICHHOCTU Ha
OCHOBE MUMEIOIINXCS 3HAaHUH MO (PU3UKE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAYyYHOW IEATEIBbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESITEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aecTBu:

CaMOCTOATENLHO  (OopMyIHMpoOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU AEATCIBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHXKCHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;



pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIIUXCS
MaTEpUAIIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
pEe3yJbTaTOB LIEJISM, OLICHUBATH PUCKHU ITOCIEACTBUN NEATEIBHOCTH;
KOOPAMHUPOBaTh W BBINOJHATH pabOTy B YCIOBHMSX PpEaJbHOTO,
BUPTYAJIBHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX POOIIeM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIa/IETh Hay4YHOH TEPMUHOJIOTHEN, KIIFOUEBBIMHM MOHATUSMU U METOJAMHU
(du3nueCcKoil HayKu;

BJIAJETh  HaBbIKAMU  YYEOHO-HCCJIENOBATEIBCKOM W NPOEKTHOM
JESITEIbBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HMUEeCcKOro
COJIEp>KaHMs, IPUMEHEHHIO PA3JIMYHBIX METOOB O3HAHUS;

BJIAJETh BHUAAMH JIEATEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €r0
MHTEPHPETALNU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallHsIX, B TOM YHCJI€ MPU CO3JaHUU Y4EOHBIX IMPOEKTOB B 00JIaCTU
busuKy;

BBIIBIIATh IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JIOKAa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd pPe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh X JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBbIE 3aJayd B 00pa3oBaTEIbHOU
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh MEPEHOCUTh 3HAHMS MO (QU3NKE B NPAKTUYECKYIO OOJACTh
KU3HEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOTO COJIEpP KaHUS
U3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpEeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;



UCIIONb30BaTh CpEACTBa HMH(DPOPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJOTHMM B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3aIMOHHBIX 3a/lad C COONIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKA O0€30MacCHOCTH, TUTHUEHBI, pPecypcocOepekeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOPM HUH(OPMAITIOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPKaHUSA B Pa3IMUHBIX (opMaTax c
yu€TOM Ha3Ha4yeHHs WHGOpMAlMU M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONITUMAJIbHYIO (hOpMY MPEACTABICHUS U BU3YaTU3aIUH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILIECTBIATh OOILIEHME Ha YypokKax (U3UKM U BO BHEYPOUYHOH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAIbHON paOOThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh poyid ¢ Y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBATH HUAEH C MO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBJISATh MO3HABATEJBHYIO JICSATEIIBHOCTH B
obsacth (U3MKA UM aCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEUIECHUS PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;



paclMpATh  paMKM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JieNnaTth OCO3HAaHHBIA BBIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHHUIO SPYAUIMUA B 00JIacTH
($u3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbHBIN HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€SATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediaekcur Kak OCO3HAHHS
COBEPIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

UCIIOJB30BaTh MNPUEMBI pedIIeKCUU Il OLEHKH CUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBl JIPYTHX MpPH AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO M IIPABO JAPYTHX HA OIIHOKH.

B mporecce moCTHXKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI TIO
bu3uke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUA Yy 00yYaroluxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIIOCOOHOCTh  TOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBAaHUs, BKJIKOYAIOLIEIO0 CAMOKOHTPOJb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIOCOOHOCTH AaNTHUPOBATHCS K
HMOIIMOHAJIBHBIM HM3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOYAOIIEH CTPEMIICHHE K JOCTUKEHUIO LEIH
U yCIIEXy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHUE NEHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEH;



OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHWS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIONIUX CIOCOOHOCTH  BBICTPanMBaTh
OTHOIIICHUSI C JAPYTUMHU JIOJbMH, 3a00TUTHCS, TMPOSBIATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenusi B 10 knacce npenMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMCHHUIA:

NOHUMAaTh POJb (GU3UKK B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M OTHYECKOM cdepax AedaTebHOCTH
4eJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUEHHUE OIUCATEIBbHOM, CUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOU H
MPOTHOCTUYECKON  (QYHKIUMHA  (PU3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (HU3UUECKOM TEOpUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (U3UUECKON KapTHHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJIO, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJHOE TMajieHue, aOCOJIIOTHO ympyras jgedopmaius, aOCOTIOTHO
yrIpyroe u abCONMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICNIU Ta3a, KUIKOCTU
U TBEPAOTrO (KPUCTAJUIMYECKOI0) Tea, UACATbHBIN Ta3, TOYCUHBIN 3apsl,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTth ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (PHU3NIECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH W TEepeMEIeHUs,
3akOHbl HbIOTOHA, TIPUHOMN  OTHOCUTEIBHOCTH [ amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHHUS UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBsI3b PabOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW JHEPTHH,
YCJIOBUSI paBHOBECHUs] TBEPAOro Teia), MOpPHU HATOM HCIOJIb30BATh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo



U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMMIYJbca U
MEXaHUYECKOUN 3HEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SIBICHUSA, UCTIONIb3YS
ocHOBHble mnonoxeHuss MKT u 3aKkoHBl MOJIEKYISpHON (U3MKK U
TEPMOAUHAMMKHN (CBSI3b  JIaBJICHUS HUACAJIBHOTO Ta3a CO CpeaHeu
KUHETUYECKOW DHEpPruer TEIUIOBOIO JBWKEHMS W KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KHUHETHYECKOU
DHEPrUel TEIIOBOIO JBHUKEHUS €ro 4acTHL, CBS3b JABICHUS UCAIBHOIO
raza C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—KnaneiipoHa, mepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH yYpaBHEeHUs MeHeneeBa—Kiamnelipona;

aHAJIM3UPOBaTh U OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE TOJIOXKEHUSI U 3aKOHBI 3JIEKTPOJMHAMHUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEW, MPU ATOM YKa3blBas YCJIOBMS INpUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAaKHBIE COOTHOILIEHHWs: 3aKOHbI OMa Juisl ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOJNb3Yys BEITUYMHBI:
NEpEMEIIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJEHWE, IIOTCHUWAJIbHAs DJHEPrUs, KHUHETUYECKAs
JHEPrus, MEXaHW4ecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIOPYrOCTH, CHJIa TPEHHS, MOIIHOCTD,
SHEeprusi B3auMOEHCTBUs Tena ¢ 3emi€id BOMU3M €€ TOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuyd TPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJII0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOro TENMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE M0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO MOJI,
HaIpsHDKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, MNOTCHLIMAT 3JIEKTPOCTATHUYECKOTO OIS,
pPa3HOCTh  MOTEHLMANOB, JJEKTPOJBIIKYIIAs  CWJla, CUJa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IIJIOCKOrO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuiebHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;



OOBSICHATH ~ OCOOGHHOCTH  NPOTEKAaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [IBUJKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTULl BELIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHHE, Muddy3us, ucrnapeHue,
KUIICHUE W KOHJEHCAIs, TUTaBICHUE U KPUCTAIU3aIlUsl, HAlIPaBICHHOCTD
TEIJIONepeaum, IEKTPU3aLUs TeJl, SKBUIOTECHIIMATLHOCTh TOBEPXHOCTU
3apSKEHHOT O TPOBOTHUKA;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYrol C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJIbTaThl MOJTYYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHJAE TpaduKOB C Yy4ETOM
aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, JIeJaTh BEIBOABI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OILICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMNBITHI MO MPOBEPKE MPEJI0KEHHON TMIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIYYCHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4YeOHOro OJKCIEpUMEHTa, NPAKTUKyMa U  y4eOHO-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJaHHOW MW HESBHO 3aJJaHHOM
(bu3MYecKOl MOJENIbIO: Ha OCHOBAHMM aHalIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroued TpeOOBaHUSIM 3a/auu,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1a4, NpoBOJUTh Pacy€Thl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHANIM3UPOBAaTh peE3ydbTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3lesoB Kypca (PU3UKH, a TAaKKe WHTETPallUi 3HAHUN U3 IPYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBIICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOTHl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;



NPUBOAUTH TPUMEPHl BKIIAJa POCCUMCKUX € 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NESATEIbHOCTH 4YEeJOBEKa, CBA3aHHOM C (PU3MYECKHMMHU TPOlLEecCaMu, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHAIBLHOM
MPUPOIOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU TOCTHKCHHM
HAyKX W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIECTBA;

NPUMEHSTh pa3fuyHble CrocoObl paboThl ¢ MHpOpMAIEH (HU3MUIECKOTO
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepadOTKM M MpEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUHU, CTPYKTYPUPOBAHUSI M UHTEPIPETALINH
uHOpMAITMH, TOMYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHANMM3UPOBAaTh  MOJNIy9aeMyr0  WH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUU, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UHPOPMALIUK;

MPOSIBIISIT OpraHu3aluOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOATEIILHOTO  TPHOOPETCHHWs HOBBIX 3HAHWW B TIpoIecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYyIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATH PAOOTy TPYIIBI, PAIIMOHATIFHO PACHIPENEIATh AeTEIHbHOCTD
B HECTAaHJAPTHBIX CUTYallMsIX, aJeKBaTHO OIEHWBATH BKJIAJ KaXJOT0 W3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIECMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayImieil mpodecCnoHaTbHONU ACATEIBHOCTH TI0
CHEIUAIBHOCTIM (hU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeIO0BEKa, POJib U MECTO
GU3MKKM B COBPEMEHHON HAy4yHON KapTHHE MUpa, poJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTH YelOBEKa W JaJIbHEHIlIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON W TMPOTHOCTUYECKON (YHKIMN (PU3ndeckoit Teopuu —
AIIEKTPOJUHAMUKH, CIIELHAIIBHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uku, poib (puzndyeckol Teopur B (GOPMHUPOBAHUHU MPEACTABICHUN O
bu3nuecKkoil KapTUHE MHUpPaA, MeCTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;



paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJeNed (U3NYECKUX Tl U
MPOIIECCOB  (SIBJCHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKHE KOJeOaHus, MaTeMaTUYECKII MasTHUK,
UJCIbHBIA TPY>KUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aToMa, aTOMHOTO SiJjpa U
KBaHTOBOM MOJIC/IN CBETA;

paznuyaTh yCIOBUS (TpaHUIIbI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIONB3YSl OCHOBHBIE TMIOJIOKEHHSI M 3aKOHBI JJIEKTPOJAWHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
NIEKTPUYECKOro 3apsifa, cuia Awmmepa, cwia JlopeHna, 3akoH
AIEKTPOMAarHUTHOW  WHAYyKIWU, npaBuwio Jlenma, cBsa3zp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM UENu CO CKOPOCTHIO
U3MEHEHUST  CHJIBI  TOKa,  TOCTyJaThl  CHEIHAIbHON  Teopuu
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpld W BTOPOM mocTydarsl bopa, nOpuHIMO
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsJIOBOTO M MAacCOBOTO YMCENl M DHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaINOAaKTUBHOTO pacmaia);

ONMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOIB3YS BEITUYUHBI:
HaIMpPsHKEHHOCTD JIEKTPUUYECKOTO TOJISA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYINAS CHJIA, WHIYKIIHUS
MarHuTHOTO TIOJISl, MAarHUTHBIA MOTOK, cujia AMmImepa, WHIYKTHBHOCTD,
ANIEKTPOJBIIKYINAS. CUJIA CAMOWHIYKIIMHU, JHEPTUsS MArHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN WMITYJIbC, IIOJIHAS DHEPTus,
DHEprusi TOKOsI CBOOOJHOW 4YaCTHIIBI, DHEPTHsl W HUMITYyJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS MHIYKIMS, CAMOMHIYKITHS, PE30HAHC, HHTep(epeHIIUs
BOJIH, Judpakuus, JIUCIEpCUsl, TMOJHOE BHYTPEHHEE OTpa)KeHHE,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTIpEJIENISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJIS MPOBOJHHKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;



CTpOUTH HM300paKeHUE, CO3JTaBaeMOE INIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAIONIME ACTPOHOMUYECKUE TOHSATHUSI, TEOPUU U
3aKOHBI JUIS aHaidu3a M OOBSICHEHUS (PU3NYECKHX MPOIECCOB,
MPOUCXOAIINX B 3BE31aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOIIOLUHU 3BE3/] U BCelleHHO;
MPOBOJUTh HWCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIWYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUW, IMPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJIYYEHHOM  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIC M3MEPEHHS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLICHHWBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHONW TUIOTE3bI: TIIaHUPOBATh
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BI;

OMUCHIBATH METO/IbI MOJIYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHUIA;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpaKTUKymMa H  y4eOHO-
UCCIIEIOBATENbCKON M TPOEKTHOW JEATEIbBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
(bu3MUecKol MOJENbl0: HAa OCHOBAaHMU aHajdu3a YCJIOBHUS BbIOMpATH
dbuszndeckue MoJenu, OTBEYalolue TPeOOBaHUSIM 3aJadyH, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUYECKUX TEOPHid
NpU  WCHOJIb30BAHUM MaTEeMaTUUYEeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTHL PacUEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUETOM MOJYYEHHBIX
pe3yJIbTaToB;

pemarh KadeCTBEHHBIC 3ajaud, TpeOylolue NpPUMEHEHUs 3HAHWN W3
pa3HBIX pa3zenoB Kypca PU3NKU, a TAK)KE MHTErpaIluy 3HaHUN U3 APYTUX
MPEAMETOB E©CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBIICHUS;



WCIIOJIb30BAaTh TCOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTENHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOM M TIPOU3BOICTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKUMHU TIPOIEcCaMu, C
MO3ULIMNA SKOJIOTUYECKON O€30ITaCHOCTH, MPEACTABICHUHN O palliOHATHLHOM
MPUPOAOTIOIB30BAHUN, @ TAKKE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTHKCHUM
HAYKM W TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTHMH TSI TIOMCKA, TEPEepadOTKH W TPEAbsIBICHUS YYCOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUS M UHTEPIPETAIINH
uHboOpMaIUKU, TOJTYYCHHOM U3 PAa3JIMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANMM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O ¥ OICHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOATENILHOTO  TNPHOOPETeHHs] HOBBIX 3HAHUW B TIpoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIIEI0BATEIHCKUX PAbOT;

paboTaTh B Tpymnme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIISAT ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MIPOSIBIISITE MOTHUBAIMIO K Oyaymied mpodeccHoHaTbHON AeATeIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEprOro TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK



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

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onmextpiieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHueCKHit npaKTHkyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosrel CTO

Hroro no pasgeny

5

1

bubmuorexa [JOK
https://m.eds00.ru/39859f1
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4vecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 dwusuka — pyHAaMEHTaIbHAs HayKa O MPUPOJIE 1 bubmmorexa LOK
YA Ve PHpoA https://m.edsoo.ru/1beef346
5 HayuHblIil MeTO/ MO3HAHUS U METOABI UCCIIEIOBAHUS 1 bubnuorexa [IOK
(bu3nyeCKuX SIBICHUN https://m.edsoo.ru/3a7fde29
3 DKCIEPUMEHT U TEOpUs B IIPOLIECCE MO3HAHUS 1 bubnuorexa [JOK
npuposl. Habmronenre u skcrepuMeHT B pu3nke https://m.edso00.ru/34c49931
bu6mmoreka [IOK
4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUUYUH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOmI0THAS M OTHOCUTEIbHAS TOTPEITHOCTH 1 bubnuoreka [JOK
U3MepeHuil pU3nUecKnX BEINYUH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Poib u MecTo pu3nku B
6 (GbOopMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTHHBI 1 bubmmorexa [OK
PAHD P . . pv https://m.edsoo.ru/eabbdedl
MUpa, B IPAKTUYECKOHN JEATEIbHOCTH JIIOIeH
Mexannueckoe nBukenue. CucreMa oTcyera.
bubmuorexa [JOK
7 OTHOCUTETBHOCTH MEXAHUYECKOTO JIBUYKEHUSI. 1
https://m.edso00.ru/e9a52f02
[Tpsimast u oOpaTHas 3aa4u MEXaHUKH
Panuyc-BekTOp MarepralbHON TOUKH, €TO MIPOEKIINH
8 Ha ocu koopauHat. Tpaekropus. [lepemenienne 1 bubmmorexa LIOK
P P Pt lep ' https://m.edsoo.ru/30a108a5
Cxkopoctb. X mpoeKuyuu Ha 0cH KOOpAUHAT
9 PaBHOMEpPHOE ITPAMOIIMHENHOE IBUIKEHHUE. 1 bubnnorexka [JOK

I'paduueckoe onucanre paBHOMEPHOTO

https://m.edsoo.ru/89ba7190
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HpSIMOJIPIHCﬁHOI‘O JABUIXKXCHU A

CroxeHue nepeMeleHii u ckopoctei. Pemenue

bu6mmoreka [IOK

10
3a7a4 https://m.edsoo.ru/761d18aa
HepaBHomepHoe aBmxeHne. MruoBeHHasi CKOPOCTb.
11 Yckopenue. [IpsimonuHeliHOE ABUKEHUE C bubmmorexa [JOK
P P A https://m.eds00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onucanue npsMOINHEHRHOTO bubnnorexa [HOK
JBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edso00.ru/b7560bbf
CBoOoHOe majeHue. Y CKOpeHne CBOOOTHOTO
13 najeHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH bubmmorexa [JOK
A ' pA > CXOP ’ https://m.edso0.ru/f738109¢c
YCKOPEHUS OT BPEMECHH U UX TPaQuKu
14 JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K bubnmnoreka [JOK
TOPU30HTY https://m.edso0.ru/71cbb4f5
KpusosmueliHoe nBrkeHue. J[BuxKeHue 1o
15 OKPYKHOCTH. YTJIOBas U JJMHEWHAsA CKOPOCTb. bubnuotexa [JOK
Ilepuon u yacrora. LleHTpocTpeMurenbHoe U https://m.edso0.ru/33196fbe
MOJIHOE YCKOPEHHE
bu6mmoreka [IOK
16 KoHTtponbHas padora o teme "Kunemaruka"
p p https://m.eds00.ru/1242f32e
[lepBeiif 3akoH HptoToHa. IHEpLMabHbIE CUCTEMBI
17 orcuéra. [ IpuHumn otHocuTenbHOCTH [ anuiies bubmorexa HOK
. . ' https://m.eds00.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA
18 Cuna. PaBHozecTByomas cuia. Bropoit 3akoH bubnmuorexa [JOK
Herorona. Macca https://m.eds00.ru/141d3837
bubmuorexa [JOK
19 Bzaumopeiicteue Ten. Tpernit 3akoH HeroToHa
g p https://m.edso00.ru/57dba505
20 [Tpunuun cynepno3unuu cuil. Pemenue 3agayu Ha bubnuorexa [IOK

NpUMeHeHre 3akoHOB HproTOHA

https://m.edsoo.ru/bdf997fb
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21 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTD bubmuorexa [IOK
rpaBUTAIMOHHON U MHEPTHOU MacChl https://m.edsoo.ru/9aba2b0a
22 Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO Ta/ICHUs bubmmorexa [JOK
yexop A A https://m.eds00.ru/22757f26
JIBukeHMEe HEOCCHBIX TET U UX HCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBas kocMHuueckasi CKOPOCTb. 3aKOHBI bubmmorexa [JOK
yr - eP p ' https://m.edsoo.ru/11abfa0a
Kemnepa
bubmuorexa [JOK
24 C .3 I'yka. B
H18 YHPYFOCTH. SKOM £ yka. Bec Teia https://m.edsoo.ru/0Oae2cd84
Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnnoreka [JOK
25 JIBH>KEHUE B )KUIKOCTHU U Ta3e C YYETOM CHJIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHHUSI CPEIBI https://m.eds00.ru/2ch29676
26 Hasnenue. 'mapocraruueckoe aaBiaenue. Cumna bubmuorexa [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
bu6nmoreka [JOK
AbGcomotHo TBepaoe Teno. [loctynatensHoe u
2t BpaIiaTelibHOE JBUKEHNE TBEPOTO Tela bubmmorexa [JOK
patt A PA https://m.edsoo.ru/2b95d57e
28 MOMEHT CuJIbl OTHOCUTENIBHO OCH BpaieHus. [lineyo bubnmnorexa [JOK
CHJIBI https://m.eds00.ru/653d3459
CroxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY TETTY.
29 Lentp TsxkecTu Tena. Y ciaoBUs paBHOBECUS bubmmorexa [OK
P ' P https://m.edsoo.ru/9aa79a7d
TBEpJO0ro Tena. Buabl paBHOBeCUs
bu6mmorexa [IOK
30 P
crieHie saat https://m.edsoo.ru/dclcaacO
31 KonTponbhas pabota no teme "/Ilunamuka. Cratuka bubnnorexka [JOK
TBepJoro rena'" https://m.edso0.ru/9f5a574c
39 Hmnynsc MaTepuanbHONH TOYKH, CUCTEMBbI bubnuorexa [IOK

MaTCpHAJIbHBIX TOYCK. HGHTp MacC CHCTEMBbI

https://m.edsoo.ru/4bb8294b
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MaTCpUAJIbHBIX TOYCK. TeopeMa O IBMKCHHUH LICHTpPA
Macce

WMiynbe cuiibl 1 USMEHEHHME UMITYJIbCA TeNA. 3aKOH

bu6mmoreka [IOK

33
COXPAaHEHHUS UMITYJIbCA. PEaKTUBHOE IBUKEHHE https://m.edso0.ru/13f0a221
MOMEHT UMITyJIbca MaTepUaIbLHON TOUKH.
34 [IpencraBnenre o COXpaHEHUH MOMEHTA UMITYJIbCa B bubmorexa LHOK
P P 4 https://m.eds00.ru/d6532eb9
[EHTPATBHBIX TOJISIX
bubmuorexa [JOK
35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
Pabota cuipl Ha MajIOM U Ha KOHEYHOM
36 nepemerieHuu. I'paduueckoe nmpeacTaBiIcHUE bubnmorexa LOK
P P P https://m.eds00.ru/913974c7
paboThI CHITBI. MOIIIHOCTh CHITBI
37 Kunernueckas sneprusi. Teopema 00 n3MeHEHUU bubnnorexa [JOK
KMHETUYECKOU YHEPIUU MaTEPUAIILHON TOUKHU https://m.edsoo.ru/9a5e2e74
[ToTeHIMaIbHbIC ¥ HEMIOTCHIIMAIBHBIC CHJTBL.
38 [Torenumnanbuas sHEprud. Bropad xocMuyeckas bubmmorexa [IOK
priti. p https://m.edsoo.ru/554bafcc
CKOPOCTH
TpeTbs kocMudeckas ckopocTb. CBs3b pabOThI
HETOTEHITUATIBHBIX CUJI C UBMEHEHUEM bubmuorexa [JOK
39 .
MEXaHUYECKON IHEPTUN CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUS] MEXaHUYECKOW YHEPTUH
40 VYrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bubmuoreka [JOK
bepnymnu 15 neanbHOM XKUAKOCTH https://m.edsoo.ru/f30f43b6
a1 KonTponbhas pabota no teme "3akOHbI COXpaHEHUS bubnnorexka [HOK
B MeXaHuKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuid 0 TpUpoOi€ TEIIIOTHI.
bu6mmoreka [JOK
42 Ocnosusbie nonoxerust MKT. Iuddyzus.

BpoyHoBckoe nBUXKEHHE

https://m.edsoo.ru/b0a4445f
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Crpoenune ra3000pa3HbIX, )KUIKAX U TBEPABIX TEIL.

43 XapakTep JBUKECHUS U B3aUMOJICHCTBHS YaCTH bubmiorexa LIOK
paxTep A A i https://m.eds00.ru/c44d02e2
BelIeCcTBa
44 Macca u pazmepsl MoJiekyl (atToMoB). Konnuectso bubnuoreka [IOK
BemectBa. [locTtostnHas ABoraapo https://m.edso0.ru/c5b72ab7
45 Temneparypa. TemnoBoe paBHoBecue. [llkana bubnnoreka HOK
Lenscus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 P
CHICHHE a1 https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 u iras. I’
JICAILHBI T3, 1 a30BBIC 3AKOHDI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kianeiipona. Pemenue bubnnoreka [JOK
3a1a4 https://m.edsoo.ru/8d12c328
bu6mmoreka [IOK
49 AG .3
comoTHas Temmepatypa. 3akoit Jlaterona https://m.edsoo.ru/14e02d1f
50 H3omporieccsl B uAeaIbHOM ra3e ¢ MOCTOSTHHBIM bubnuoteka [JOK
KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
51 I'padmuueckoe npencraBaeHre U30MPOLIECCOB: bubnnorexka [JOK
n30TepMa, U30Xopa, n3obdapa https://m.edso00.ru/1344327b
bu6nmoreka [JOK
52 0] MKT
CHOBHOE YpaBrerue https://m.edso0.ru/c8094721
bu6mmorexa [IOK
53 P
cHicHe sanat https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphI
54 TepMonHHaMpiquKoﬁ CIiI,CTeMBI CO cpenHen https://m.edsoo.ru/c38af875
KHHETUICCKOW SHEPTUEH IMOCTYIMaTEIbHOTO
TEIUIOBOTO JIBHKEHUS €€ YacTHI]
55 O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110 TEME bu6mmoreka [IOK
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"OcHoBsl MKT"

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

bu6mmoreka [IOK

56 KonTpomnpHas padora o teme "OcHoBst MKT"
p p https://m.edsoo.ru/13adad59
TepmoauHaMuueckasi cucTeMa. 3aJjaHue BHEITHUX
ycaosuii s T/1 cucremsl. BHelIHE U BHYTpEHHUE
57 napametpsl. [Tapamerpsl T/l cuctemsl kak cpegHue bubnnorexa LIOK
PAVETPEI. THPANETD . P https://m.eds00.ru/5f8d38a3
3HAUYCHUS BEJIMYMH, OMMCHIBAIONIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 Camonpou3sBoiibHas penakcarnus T/ cuctemsr k bubmorexa HOK
P P B https://m.eds00.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
59 Monenb uieaabHOro ra3a B TepMOJIMHAMUKE. bubnmnoreka [JOK
VY ciioBUS TPUMEHUMOCTH 3TON MOJEIN https://m.eds00.ru/29355001
60 VpaBuenne MenneneeBa-Kiamneiipona u BelpaxkeHue bubnuoteka [JOK
JUIsl BHYTPEHHEN SHEPIUH https://m.edso0.ru/bal178d0
Bripaxenue 11 BHYTpEHHEH YHEPTHH
P yip P bu6mmoreka [IOK
61 0JIHOATOMHOTO HeaIbHOTO ra3za. KBasucrarnueckue
https://m.edsoo.ru/ac5cacls
Y HECTATUYECKUE MTPOIIECCHI
DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
62 Boruncnenue pabotsl o rpaguky nporecca Ha pV- bubmmorexa LIOK
P P yrp https://m.edso00.ru/741d5738
JIuarpaMme
63 Temonepenada Kak croco0 U3MEHEHUsI BHYTPEHHEH bubnmnoreka [JOK
snepruu T/] cuctemsl 0e3 coBepiieHHst paboThI https://m.eds00.ru/3d734561
64 KonBekuus, TemIonpoBOgHOCTb, U3ITYUEHUE bubmmorexa [OK
i POBOA > 1A https://m.eds00.ru/157b54cd
KonunuecTBo Temnotel. TennoéMKoOCTh Tena.
N bubnuotexa [JOK
65 VenbHas U MOJISIpHAs TETJIOEMKOCTH BELIECTBA.

Y;[eanaﬂ TCIJIOTA CTOpaHUsA TOIIJIMBA

https://m.edsoo.ru/7ba67355
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bubmuorexa [JOK

66 Pacué
acy€T KOJIMYECTBA TEILJIOTHI IIPH TEIUIONEpeaaue https://m.edsoo.ru/1db5adde
67 [Tonsitue 06 agunabatHom npouecce. [lepBolil 3aKkoH bubnmoreka [JOK
TEPMOJIMHAMUKHI https://m.edso0.ru/d8098824
KonudecTBo TemnoTel u paboTa Kak MepbI bubnnoreka [HOK
68 N
W3MEHEHUs BHyTpeHHel 3Heprun T/l cucrteMsl https://m.edsoo.ru/b047alcd
BTtopoii 3ak0H TepMOIMHAMUKH JJIsI PABHOBECHBIX U
69 HEpaBHOBECHBIX IIporeccoB. HeoOpaTumocTh bubmmorexa [JOK
P pot ' P https://m.edsoo.ru/c6f4f464
MPUPOJIHBIX MTPOIIECCOB
bubmuorexa [JOK
70 IT i . KIT
PHUHIIMIIBI ICHCTBUS TEIIOBBIX MAITMH ji| https://m.edso0.ru/26945513
bubmuorexa [JOK
71 M KII,. K
axcnmankHoe suatetne KA. Tuicr Kapro https://m.edsoo.ru/fe3857b9
bu6nmoreka [JOK
72 P
CHICHHE 3a/ad https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI UCIIOJIb30BaHUs TEILJIOBBIX
73 Buraresieil. TermoBoe 3arps3HEHUE OKPYKaIOIIEH bubmmorexa [JOK
A ’ P pyarot https://m.edso00.ru/9867aaa7
cpenbl
bu6nmoreka [JOK
74 P
CHietme sajat https://m.edso00.ru/c8c70432
75 O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME bubmuorexa [JOK
"Tepmoannamuka. TennoBbie MaluHbI" https://m.edsoo.ru/28d62b3f
76 KonTtponbHas padora no teme "TepMonHaMHKa. bubnnorexka [HOK
TennoBkie MaIMHEL" https://m.edsoo.ru/1b6e26c5
77 [TapooOpa3zoBanue u konaeHcauus. Mcnapenue u bubnnorexka [JOK
KHUTIEHUE. Y IeTbHas TeIyIoTa Mapoo0pa3oBaHus https://m.edso00.ru/6f8e6777
78 HaceimieHHbIe ¥ HEHACHIIIICHHBIE TTaPHI. bubmuorexa [JOK

KadgecTBeHHasI 3aBUCHMOCTD IIJIOTHOCTH U JaBJICHUA

https://m.edsoo.ru/f5¢17d02
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HACBILIEHHOI'O I1apa OT TEMIIEPATYPbI, UX
HE3aBUCUMOCTb OT 00BbEMa HACBIILIEHHOT'O apa.
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUSI OT JJaBJICHUS B
KHUJIKOCTH

Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS

bubmuorexa [JOK

79
BIAXXHOCTh https://m.edso0.ru/30ebbb79
bu6mmoreka [IOK
80 P
CHICHHE 33/t https://m.edsoo0.ru/18e95ff3
81 Teépmoe teno. Kpucrammmaeckue u amopdHbIC Tena. bubnmnoreka [JOK
AHUN30TpOIUS CBOMCTB KPUCTAILIIOB https://m.eds00.ru/20a88a03
82 IlmaBiieHne U KpucTauIU3auus. Y AesbHas TEIUIOTa bubnnoreka [JOK
riasienus. Cyomumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu BEpaoTO Tena. PacTskeHne u cxarue.
83 Casur. Moayns FOunra. Ilpenen UX bubmmorexa [TOK
VO P YHpyr https://m.edsoo.ru/dalaab10
nedopmaruit
TemnnoBoe paciMpeHue KUIKOCTEN U TBEPABIX TEll.
84 AHTapMOHHN3M TEIUIOBBIX KOJIEOaQHUN YaCTHIL bubmmorexa LHOK
P https://m.edsoo.ru/7ba5edf2
BelllecTBa
bu6nmoreka [JOK
85 IIpeo0
peobpaszoBaHue YHEPTUU B (Da30BBIX MEPEX0ax https://m.edso0.ru/97a0672f
bu6mmorexa [IOK
86 N 3]
PABHEHMNE TEILIOBOTO banatca https://m.edsoo.ru/ab1521fb
bu6mmorexa [IOK
87 P
CHICHHE 3311 https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKeHUe. KanuspHbie
88 siBIeHU. /laBieHue 1o UCKpUBJICHHON bubmiorexa HOK
’ P https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kuikocTu. Popmyna Jlammaca
89 O0001IeHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6mmoreka [IOK
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"ArperatHble cocTosiHUs BelecTBa. da3oBbie
nepexomnl"

https://m.edsoo.ru/0b52575¢

KonTtponbHas pabora no Teme "ArperarHsie

bu6mmoreka [IOK

90
cocTosiHus BeliecTa. Pa3zoBble NEpexoabl” https://m.edsoo.ru/7dc2a739
DnexTpu3anus Teq U e€ mposBICHUS.

01 DJeKTpruyecKui 3apsij. JBa Buia 3JEKTPUIECKUX bubnuorexa [JOK
3apsiaoB. [ IpoBOAHUKH, TUAIIEKTPUKHU U https://m.edsoo.ru/laff445f
MOJIYITPOBOTHUKH

92 DJIEMEHTApHBIN 3JIEKTPUUYECKUN 3apsi. 3aKOH bubnuorexa [JOK
COXpaHEHUS DJIEKTPUUYECKOTO0 3apsia https://m.edsoo.ru/f49afd24

93 B3anmopernictue 3aps10B. ToueyHble 3apsiibl. bubnnorexa [HOK
3akon Kynona https://m.eds00.ru/445b7746

bubmuorexa [JOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onexrpuueckoe nojie. Ero nelicteue Ha bubnnorexka [JOK
JJIEKTPUYECKUE 3apPsi bl https://m.edsoo.ru/05c6bfal
HanpsoxéanocTs anexTpudeckoro nodist. [IpoOHbrit

96 3apsan. JIMmHuy HapsHKEHHOCTH DIIEKTPHUECKOTO bubmmorexa [TOK

PAL. p p https://m.edso00.ru/3dac6957
noJist. OTHOPOJIHOE JIEKTPUUECKOE TT0JIE

97 [ToTeHIMamTbHOCTH SIEKTPOCTATHIECCKOTO TOJIA. bubnmoreka [JOK
Pa3HOoCTh MOTEHIIMATIOB Y HANPSIHKEHUE https://m.eds00.ru/80021447
[ToTeHnuunanpHas sHEprus 3apsiia B

98 ANEKT OCTaTI/I‘-IeCKOI\I/I) noJie I1)'IOTeH nain bubmmorexa [JOK

P ] t https://m.edsoo.ru/af5fa389
IEKTPOCTATUUECKOTO OIS

99 CBs13b HAPSHKEHHOCTH TOJISL U PA3HOCTHU bubnuorexa [JOK
MIOTEHIUAJIOB JUUIS JJIEKTPOCTATUYECKOTO T1OJIS https://m.edsoo.ru/df7a6838

100 [TpuHIUTT CYyTePITO3UITNH SIEKTPUUECKHUX TTOJICH bubnmuorexa [JOK
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https://m.edsoo.ru/Ocfe4a6e

bubmuorexa [JOK
101 Pewerye sanaq https://m.edso00.ru/5a582263
102 ITone Toueunoro 3apsana. [lone paBHOMEpHO bubnmoreka [JOK
3apsHKEHHOM chephl https://m.edso00.ru/b297b5c3
[Toste paBHOMEPHO 3apsHKEHHOTO IO 00BEMY IIapa.
103 [Toste paBHOMEPHO 3apsHKEHHON OECKOHEYHOMN bubmmorexa LIOK
nep P p https://m.edsoo.ru/f7a665ee
TUTOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE bubnuoreka [IOK
paBHOBECHS 3apsAJIOB https://m.edso00.ru/32405eab
JM2IIEKTPUKH U OJIYIIPOBOAHUKH B bubnuorexa [JOK
105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA. bubnuorexa [JOK
106 N
DNEeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOpa https://m.edso00.ru/845b4f73
107 IT 0€ COeIMHEHNE KOHJEHCATOPOB bubmmorexa LIOK
apaiuTelbl s A P https://m.edsoo.ru/d11e8ce7
108 [TociienoBarensHOE COCTMHEHNE KOHICHCATOPOB bubmmorexa [OK
HeR A A P https://m.eds00.ru/1e992920
109 5 HeHCATODA bu6mmoreka [IOK
HCPTHA SaPIKCHHOTO KOHACHCATOD https://m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
JIB>keHUe 3apsKEHHON YaCTHITHI B OJTHOPOTHOM bubmuorexa [JOK
111
3IIEKTPUYECKOM I0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHne 1 cUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6mmoreka [IOK

"Dnexrpuueckoe noiue"

https://m.edsoo.ru/5752603f
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114 KonTtponsHast pabora o Teme "DneKTpudeckoe bubmuorexa [IOK
nosie" https://m.edsoo.ru/cefe90e9
115 Cuna Toka. [TocTossHHBIN TOK. Y CIOBUSA bubmuorexa [JOK
CYyILIECTBOBAHUS IIOCTOSHHOIO 3JIEKTPUYECKOTO TOKA https://m.eds00.ru/233311b5
116 Wcrounuku Toka. Hanpsxenue nu 3/1C Etilfsﬂ;lrztﬁ)grou/% 8394115
117 3akon Oma 1S yyacTka Henu. DJIeKTPUIECKOoe bubmuorexa [JOK
COIIPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTD COMPOTHUBIICHUS OJHOPOIHOTO
118 MIPOBOJIHHUKA OT errz) JUTUHBI U nnz(l)m;)zuf MTOTNIEPEYHOTO BH6J_IHOTeKa HOK
S https://m.edsoo.ru/95fcdf51
119 VY ienpHOE CONPOTUBIICHUE BellleCTBA. Pemienue bubnuorexa [JOK
3a1a4 https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MapaielbHOE, CMEIIAaHHOE bubnunoreka [JOK
COEMHEHUE TTPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacy€r pa3BeTBIEHHBIX ANEKTPUUECKUX LETIEH. bubnuoteka [JOK
[TpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnuoteka [JOK
122 Pemerre 3axa< https://m.edsogru/3881b469
123 Pa6ota anexTpudeckoro Toka. 3akoH J[xoyms — bu6mmoreka [IOK
Jlenna https://m.eds00.ru/a3605c5¢
bubnmuorexa [JOK
124 Penterme saza https://m.edsogru/6761bf0f
125 MOoONTHOCTB JIEKTPUUYECKOTO TOKa. TermoBas bubnmnoreka [JOK
MOIIHOCTb, BBIJIETIsIEMasi Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubmuorexa [JOK
126 Penterme saza https://m.edsogru/eb72f024
127 DJIC u BHyTpEeHHEE CONMPOTHUBIICHNE NCTOYHHKA TOKA bubnmuorexa [JOK
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https://m.edsoo.ru/72d453af

128 3akon OMa 11 TOJTHOM (3aMKHYTOM) bubmuorexa [JOK
AJIEKTPUYECKOMU LIeTTH https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
129 | Pemene sanat https://m.edso<I)l.rUI3580b679
bubmuorexa [JOK
130 MorurocTs HCTOHMKA TOKA https://m.edsogru/aan51d8
bu6mmoreka [IOK
131 Koporkoe saubikare https://m.edsogru/546f5632
132 KoHzeHcaTop B 1enu mocTOSHHOTO TOKa Bubmorexa ITOK
https://m.edso00.ru/35368f3e
bubmuorexa [JOK
133 Pemerre saxa< https://m.edsogru/44locef0
134 Pemenne 3agau mo Teme "IlocTOSSHHBIN bubmuorexa [JOK
INEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo teme "I1oCcTOSTHHBIH bu6mmoreka [IOK
3JIEKTPUYECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenne 3agau mo reme "l[locTostHHBIN bubmuorexa [JOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
137 O06o01IeHre U cucTeMaTr3alis 3HaH|H 110 TeMe bubmuorexa [JOK
"TTocTOSIHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme "IlocTostHHBIN bubnnorexka [HOK
ANEKTPUUECKUI TOK" https://m.edso00.ru/1885ddf1
DIeKTpruyecKast MPOBOAUMOCTD Pa3TMIHBIX
139 BemecIT)B. BHeKTqueCIiIMﬁ TOK BpMeTannax. bubmmorexa [JOK
CBepXITPOBOIMOCT https://m.edsoo.ru/da794295
140 DNEKTPUUECKUIA TOK B paCTBOpaxX M pacriaBax bubmuorexa [JOK

3IEKTPOJIUTOB. 3akoHbl Dapanes A1 3JIEKTpoIn3a

https://m.edsoo.ru/4b423491
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bubmuorexa [JOK

141 DNIeKTpUUYECKHil TOK B razax. [lmaszma
P https://m.eds00.ru/92d92f76
DIIEKTPUYECKUI TOK B Bakyyme. BakyymHbIe bubnmoreka [JOK
142
IPUOOPHI https://m.edso00.ru/2E+160
143 DIIEKTPUYECKHUHA TOK B IOJIYIIPOBOJHUKAX buGnnorexa LIOK
p ynp https://m.edso00.ru/ab61c660
bubmuorexa [JOK
144 [TomynpoBOTHUKOBBIE PUOOPHI
YHPOBOA PrbOP https://m.eds00.ru/83622200
®u3nueckuil IpakTUKyM 1o teme "M3mepenue cuiibl
TOKa ¥ HAMPSOKEHHsI B 1IETIM TOCTOSHHOTO TOKA MpHU
MOMOIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX
145 npuoopoB" uin "3HaAKOMCTBO ¢ IUPPOBOH bubmnorexa [IOK
pHbop B p https://m.edsoo.ru/5643ea56
naboparopueit o pusuke. [Ipumeps! n3MepeHus
(U3HYECKUX BEIMYHMH IIPH IIOMOIIY KOMITBIOTEPHBIX
JTATYNKOB"
@uznyeckuil NpakTuKyM 1o teme "M3ydenue
146 HEPaBHOMEPHOI'O IBHIKEHHUS C LIETBIO ONPEIEICHUS bubmmorexa [IOK
P Ii " P https://m.edso00.ru/f6292f5f
MTHOBEHHOU CKOPOCTH
®uznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOPEHUS TPU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM
147 JIBHKEHHUH 110 HAKJIIOHHOHN MIOCKOCTH' MIIH bubmmorexa [TOK
j https://m.eds00.ru/6960b6ef
HccnenoBanue 3aBUCUMOCTH MYyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBHKEHUH"
®uznyeckuil NpakTukyM 1o teme "M3mepenue
148 CKOpeHUst cBOOOHOTO nanenus” win "M3yuenue bubmmorexa [TOK
YEROP i | https://m.edsoo.ru/d1ea2402
JBUKEHHS TeJa, OPOIIIEHHOTO TOPHU30HTATIBLHO
®usnueckuil NpakTUKyM 1o teme "M3yuenne
. bubnuotexa [JOK
149 JBHKEHHUS TeJIa IO OKPYKHOCTH € ITOCTOSTHHOW I10

Moo ckopocThio" min "MccnenoBanue

https://m.edsoo.ru/bcf53514
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3aBHCHUMOCTH TEepHOAa 00palieHNuss KOHUUECKOTO
MasiTHUKA OT €ro MapaMeTpoB"

150

®uznyeckuil npakTukyM 1o teme "M3mepenue
PaBHOJICUCTBYIOIICH CHIIBI IPH JBHKEHUH OpyCcKa
1o HakJoHHOH mockocTu" win "[IpoBepka
TUTIOTE3bI O HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE
paccTostHuE OT €ro Macchl”

bubmuorexa [JOK
https://m.edsoo.ru/0b34db84

151

®uznyeckuil npaktukyM no teme "HcecnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B
NpYXKWHE U PE3SHHOBOM 00pasIie, OT X
nedopmarun unn "MzydeHue IBUKEHHS CUCTEMBI
TeJ, CBA3AHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuit
0710K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

153

154

®uznyeckuil npakTukyM no teme "M3mepenue

KO3 duIMeHTa TPEHUS 110 BEIUYUHE YTIIIOBOTO

ko3 duuuenta 3apucumoctu Frp(N)" nim
"HccnenoBanue ABMKEHHs OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO3 HUIIMEHTOM
TpeHus" win "M3yuenune nBM>KEHUA Ipy3a Ha Bally C
TpeHuem"

®uznueckuil npakTukyM 1o teme "Hcecnenosanue
YCIIOBUI paBHOBECHS TBEPIOTO TeJa, UMEIOILEr0 OCh
BpaieHus" i "KoHcTpynpoBaHue KpOHIITENHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUMBOCTH TBEPIOTO TENA, UMEIOLIETO MJIO0IA b
onopsr"

@uznyeckuil NpakTukyM 1o teme "M3mepenue
MMITyJIbCa TeJa 10 TOPMO3HOMY IyTH'" MU

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

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

bu6mmoreka [IOK
https://m.edso0.ru/856fh28e
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155

156

"N3MepeHue CUilbl TATH, CKOPOCTH MOJENIN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TATH" WK
"CpaBHEHHME U3MEHEHUS UMITYJIbCA TEJIa C
uMnyiabcoM criibl" win "VMccnegoBanne coXxpaHeHUs
MMIYyJbCca MPH YIIPYroM B3aUMOJCUCTBUU" WU
"M3MepeHne KHHETUUECKON S3HEPTUHU Tela 110
TOPMO3HOMY IIyTH"

®usnueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMUYECKOTO Mporiecca (PeKOMEHI0BaHO
HCITIONIb30BaHue U(poBoi taboparopun)" uimu
"N3ydyenue nzoxopHoro npouecca" wiu "HU3ydenue
n3zobapHoro nporecca" uinu "lIlpoBepka ypaBHEHHs
cocrosiHus"

®dusnueckuil npakTukyM 1o teme "M3mepenue
yaenbHoU TermnoéMkocTu" nnu "MccnenoBanue
mpoliecca OCThIBAaHUS BellecTBa" UIH
"UccnenoBanue aanabaTHOTO mporecca’ uiu
"N3y4yeHne B3aMMOCBSA3HM SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHUCTBUS U
TEMIIepaTypbl KUIIEHUS )KUIKOCTEH"

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07

bu6nmoreka [JOK
https://m.edsoo.ru/2f2faa61

157

®uznyeckuil npakTukyMm 1o teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIAPEHMS )KUIKOCTEN" NN
"N3mepenue yaenbHOM TeIUIOTHI IJIaBJIEHUS Jbaa"
nny "M3ydeHne CBOMCTB HACBIIEHHBIX MTapoB" WU
"N3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa U
OILIEHKa Macchl apoB B nomenieHun". smepenne
K03 PHIIMEHTa TOBEPXHOCTHOTO HATSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

O®uznyeckuil npakTukyM no reme "Habmonenue
IPEBpALLCHHs] SHEPTUH 3apsKEHHOI0 KOHIEHCaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377
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B DHEPIUIO U3IydeHus ceeroanona” mwiu "M3yuenne

MPOTEKaHUs TOKA B LIETIH, COepKaIlen
KoHeHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEI0BATEIbHOM COETUHEHNH KOHIEHCATOPOB"

®uznyeckuil npakTukyM 1o teme "HccnenoBanue

CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaeabHOTr0 COPOTUBICHUS

bu6mmoreka [IOK

159 npoBoaHUKOB" K "MccnenoBanue 3aBUCUMOCTH https://m.edsoo.ru/2b179d98
CHJIBI TOKA OT HAIPSDKCHUS IS JTAMITBI
HaKaJIuBaHUs"
Oduznyeckuil npakTukyM no teme "Habmonenue
anekTpoauza" wim "M3mepenue 3apsiia
160 onHoBajeHTHoro noHa" wiu "Mccnenosanue bu6mmoreka [IOK
3aBUCUMOCTH COIPOTUBIIEHUS TEPMOPE3UCTOPA OT https://m.eds00.ru/64b6e901
temneparypbl” win "CHATHE BOJIbT-aMIIEPHOI
XapaKTEepUCTUKU auoaa”
161 O06o0011eHHe U cuCTeMaTU3alMsl 3HaHUH 110 TeMe bubnnorexka [JOK
"KunemaTtuka" https://m.edsoo.ru/ed017d93
162 O00011eHre U CUCTEMAaTU3ALNS 3HAHUI 110 TEME bu6mmoreka [IOK
"lunamuka" https://m.edso00.ru/3149956b
163 O00011eHne 1 cCUCTEMATU3ALNS 3HAHUI 110 TEME bubmuorexa [JOK
"CraTtuka TBEp0TO Tena'" https://m.edsoo.ru/0f9752ac
164 O06o0011eHe U cUCTeMaTU3alMsl 3HAHUH 110 TeMe bubnnorexka [JOK
"3aKOHBI COXpaHEHUs! B MEXaHUKe" https://m.edsoo.ru/6c0df9cc
165 O0001eHne 1 cUCTEMaTU3ALNS 3HAHUI 110 TEME bu6mmorexa [IOK
"OCHOBBI MOJIEKYJIIPHOKUHETHUECKOU TeOpHrH" https://m.eds00.ru/de148976
166 O0001IeHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME bubnnorexa LIOK

https://m.edsoo.ru/Obcc77cl
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"Tepmonunamuka. TeniaoBbie MalIuHbI"

O060011IeHNE U CUCTEMATU3ALUs 3HAHUH 10 TEME

167 "ArperaTH"He cocTOsiHUA BellecTBa. Pa3oBbie 1 E;ISSH;I;T:;?)&OU/I; 9caBeol
TIEPEXO0JIbI
168 O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 110 TEME 1 bubmuoreka [JOK
"Dnekrpuueckoe mnose" https://m.edso0.ru/f2381c0c
169 OO0o01IeHre U CHCTeMaTU3alus 3HAHUN 110 TeMe 1 bubnuorexa [JOK
"[TocTOAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/3cae6dal
170 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ToKM B pa3Iu4HbIX cpenax” https://m.edsoo.ru/cc7681d4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

N KosmnuecTBo yacos DJIeKTPOHHbIE
0
/i Tema ypoka B Konrpoabnsie IIpakruueckne UudpoBbie
cero padoThI pa6oTnI oOpa3oBaTe/bHbIE
pecypchl
BzaumoneiicTBre NOCTOSHHEIX MATHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarautHoe none. I ' unoresa 1 bubmmorexa [JOK
POBOA ’ ' https://m.edsoo.ru/487a8593
Awmrmepa
BekTop MarHuTHOM HH, un. IIpuHIun
2 cyne 5031/1 15041 MaFHHTf{f; noneﬁp HI/LIIHI/H/I 1 bubmorexa [JOK
yrep UH ’ https://m.edsoo.ru/4clabcch
MarHUTHON WHTYKITUU
3 MarnuTtHo€e 1oJje IPOBOJHUKA C TOKOM. OIBIT 1 bubmmoreka [JOK
Opcrena https://m.edso00.ru/d35d5262
bubmmoteka IIOK
4 A & 1
Cra Amniepa, ¢ HanpasJICHHE H MOyJTh https://m.edsoo.ru/26d9c5ba
bubmmoteka IIOK
5 P 1
CHICHHE a1 https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. 1 bubmmnoreka HOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJIeHUE U MOAYIIb.
7 JIBmKeHI/I:e 3a SI}KeHHog YaCTHUIIbI B O Jj{}:) OHOM 1 bubmorexa LOK
P " AHOPOR https://m.edsoo.ru/c97afaal
MarHUTHOM TI0JIE
but6mmorexa [IOK
8 Pemrenne 3ama 1
HICHHE 3a1ad https://m.edsoo0.ru/504e98c7
but6mmorexa [IOK
9 Pabora ¢ Jlopenna 1
T8 CHIBL JOpeHl https://m.edsoo.ru/d518be4b
b K
10 Pemenue 3amau 1 nommorexa [0

https://m.eds00.ru/93617bd9
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11 MarunutHoe nojie B Beectse. GeppoMarHeTuKH, bubmmoreka [JOK
napa- u JuaMarHeTUKu https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMArHETUKOB. bubnmnoreka HOK
[Ipumenenne peppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bub6nmoreka [IOK
13 Pemenue 3agau no reme "MarauTtHoe 1mosie https://m.eds00.ru/5b55c307
" " bubmuorexa [IOK
14 Pemenue 3agau no reme "MarauTHoe mosie https://m.edsoo.ru/4Lcdacga
15 SBnenue anekTpoMarHuTHOM nHAYKIMK. [loTok bubnuoreka [IOK
BEKTOpPa MarHUTHOW MHAYKIUH https://m.edsoo.ru/b3efalcl
bubnuoreka [{OK
16 DAL munykumn https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHON WH, nn Dapanes bubmorexa HOK
P AV pal https://m.edsoo.ru/a6dec188
bu6nmorexa LIOK
1 B .T )
8 UXpeBoe dekTpudeckoe nosue. Toku Dyko https://m.edsoo.ru/15abe140
bubmmoteka IIOK
1
o DAL MHAYKUAH B ABWKYUMXCA IPOBOAHHKAX https://m.edso0.ru/0235cc02
bubmmoteka IIOK
20 Pemerite aga https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 II J
PABiio SeHid https://m.edsoo.ru/bbc22726
99 WNunyktuBHOCTB. KaTylllka HHAYKTUBHOCTH B LIENH bu6muoreka [JOK
ITOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
but6mmorexa [IOK
23 SAsnenne camonnaykimu. J[C caMOMHAyKIUN https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOT'O TIOJIS1 KaTYLIKU C TOKOM. bu6muoreka [JOK

DJIEKTPOMArHuTHOE MOJe

https://m.edsoo.ru/b3cOad1l
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bubnunorexa LIOK

25 Pemenne sanaz https://m.eds00.ru/88f69d2b
26 O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME bubnunorexa LIOK
"OnexkrpoaguHamMuka" https://m.eds00.ru/76484025
" " bubmmoreka [JOK
27 KoHnTtposbHast pabota 1mo Teme "DIeKTpoIMHAMHUKA https://m.edsoo.ru/8ac09b98
28 Konebarenbnas cucrema. CBOOOIHBIE KOJIEOAHUS. bubnunoreka LIOK
lMapmonnueckue konebanus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe U JMHAMUYECKOE ONUCAHUE bubmuoreka [IOK
K0J1e0aTeIbHbIX IBKEHUI https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onrcanue. Boio
30 JUHAMHYECKOTO OMMCAHUS TAPMOHUYECKUX bubnnorexa [JOK
KOJICOaHUH U3 UX DPHEPTreTUICCKOTO U https://m.edsoo.ru/e3c99692
KHHEMATUYECKOTO OTTUCaHUS
. bubmuorexa [{OK
31 AMIIHTY 2 1 pasa Konebanuit https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora konebanuit. [lepuoa manbix
39 CBOOOIHBIX KOJIEOaHUI MAaTEMATHYECKOTO bubanorexa [JOK
MasiTHUKA. [leproa cBOOOTHBIX KOIeOaHMi https://m.edso0.ru/e0399319
MPYXKUHHOTO MasiTHUKA
33 3aryxaromue KonebaHus. BeiHyXIeHHBIC bubnuotexa [JOK
KosiebaHus1. Pe3onanc https://m.edsoo.ru/72e93d09
but6mmorekxa [IOK
34 ABToKOsCOaHHS https://m.edsoo.ru/6add2644
but6mmorexa [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 VYpok-koH(pepennus "MexaHndeckue KojaeOaHus B bubmorexa [TOK

https://m.edsoo.ru/8ef587be
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MY3bIKaJIbHbIX HHCTpyMEHTax"

37 O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME bub6nmoreka [IOK
"MexaHuueckue kojaeOaHus" https://m.edsoo.ru/eb84182f
38 OnekTpoMarHuTHbie Konebanus. KonedaTenbHbli bubmmoreka [JOK
KOHTYD https://m.edsoo.ru/d4adabde
Dopmyna TomcoHa. CBI3b aMINIUTYILI 3apsiaa
39 KO}f eicaTo a ¢ aMIUTUTYA0N cpmmy TOKa 15 bubmmorexa LIOK
A p YA https://m.edsoo.ru/093f9afl
K0JIe0aTEIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM bubnuorexa [IOK
40
K0JIe0aTeIIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
41 3aryxarolire 3JIeKTPOMarHuTHbIE KoJieOaHusl. bubmmoreka [JOK
BoinykeHHBIC 27IEKTPOMAarHUTHBIE KOJIeOaHUs https://m.eds00.ru/5e668619
4 [Tepemennsblit TOK. Pe3uctop u KoHACHCATOP B LIENHU bubmmoreka [JOK
MEPEMEHHOTO TOKa https://m.eds00.ru/84836152
Karymika MHIyKTUBHOCTH B LIENTU IEPEMEHHOTO bubmuoteka [IOK
43
TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa JJ1 3eKTPUYECKOHN LEeNU EPEMEHHOTO bubmuoreka [IOK
TOKa https://m.edsoo.ru/8bae38e6
45 MOoIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJTHOE U bubmuoreka [IOK
JICUCTBYIOIIEE 3HAYEHNUE CHIIBI TOKA M HAIIPSKEHUS https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 251eKTpUYECKOH TIeTH bubmmorexa LIOK
p H https://m.edsoo.ru/087506df
but6mmorexa [IOK
47 Pewenne 3ana
HICHHE Sa/ad https://m.edsoo.ru/a16836a4
48 Wneanwsubiif Tpancopmarop. [Ipoussoactso, bu6muoreka [JOK
nepegaya u NoTpedieHue 3IeKTPUUECKO SHEPrUn https://m.edsoo.ru/f97418ae
49 DKOJOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE bubnmnorexa [JOK

anexkTpodHeprun. KynbTypa ucnonap3oBanus

https://m.edsoo.ru/a6f74d93
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AIEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU

50 Pemenue 3anau bubmmorexa [JOK
https://m.edsoo.ru/ee6677ed
bubmmoreka [JOK

>1 Penterme saat https://m.edsoi_.[ru/7cab59f8

59 O06o001IeHNEe U CUCTEMaTH3alisl 3HAaHUH 110 TeMe bubnuorexa [{OK

"eKTpoMarHuTHbIE KoseOanus" https://m.edsoo.ru/401024a9

53 MexaHndeckue BOJHBI. XapaKTEPUCTUKHU bubnuoreka [{OK

MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f

54 CBoiicTBa MEXaHMYECKUX BOJIH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bubnnorexa [JOK

= 3BYK. XapakTepuCTHKH 3ByKa https://m.edsocL).Iru/138b6f09

56 NudpasByk u ynprpas3syk. lllymoBoe 3arpszHenue bubmuoteka [IOK

OKpYXKarolleu cpebl https://m.edsoo.ru/7380038f
bubnnorexa [JOK

S Pemerite aga https://m.edSO(])_.[ru/cfd918bf

58 ONeKTpOMarHuTHbIE BOJIHBL. M3myueHue bubmmnoreka HOK

3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl

59 DHeprus MeKTPOMarHuTHeIX BosiH. CBoiicTBa bubmmnoreka HOK

3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c

60 [Ixana snekTpoMarHuTHBIX BOJIH. [IpuMenenue bubmmnoreka [JOK

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1fe
[IpuHUIUNIBI paIUOCBSI3U U TEIEBUACHUS.
61 P:I[HOLJI10KaLII:/I£ 3J‘IeKTpOMaI‘HI/ITHi[)e 3arpsi3HEHUE Bubmmorexa [IOK
N https://m.edso0.ru/9f96f1f8
OKPY’KaloIllel cpebl
62 KonTponbnas pabota no teme "Konebanus u bu6muoreka [JOK

BOJIHBI"

https://m.edsoo.ru/4f7985a0
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63 Cget. 3aKOH NPAMOJIUHEHHOTO PACIPOCTPAHEHUS bubmmoreka [JOK
cBeTa https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHA bubnmnoreka HOK
IIPSAMOJIMHEMHOTO paclpOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
Otpaxxenue csera. [Tnockoe 3epkano. Chepuueckoe bubmmoreka [JOK
65
3epKaJio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
66 OTHOCHUTEIBHBIN MoKa3zareis npenomienus. [lonHoe Bbu6mmoteka [JOK
BHYTpeHHee oTpaxkeHue. [IpenenbHblil yron https://m.edsoo.ru/bc2e55cd
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
67 Pemienue 3agau Ha mpuMEHEHHE 3aKOHOB bubmmoreka [JOK
OTpaXEHUS U MPEJIIOMJICHHS CBETA https://m.edso0.ru/49d830a9
68 Xop nyueit B mpusme. ucnepceust ceeta. CloKHbIN bubnnorexa [JOK
coctaB Oemoro cBeta. L{peT https://m.edsoo.ru/d8elc3be
69 JIun3bl. @OKYCHOE PaCCTOSIHUE U ONITUYECKAs CUJIa bubmmnoreka HOK
JIVH3BI https://m.eds00.ru/60441359
20 [TocTpoenue n3oOpaxeHnit B IMH3AX U UX bubmuoreka [IOK
CUCTEMax. Y BEIMYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3a1au Ha MOCTpoeHNE U300pAKEHUH, bubnnorexa [JOK
MOJYy4aeMbIX C MOMOIIBIO JTUH3 https://m.edso00.ru/5a868f09
72 I'na3 xak onruueckas cucrema brbmmorexa [JOK
https://m.edsoo.ru/ecd480a2
73 Pewenue 3anau. IIpenens npuMeHMMOCTH bubmuoreka [JOK
T€OMETPUYECKON ONTUKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS Bubmmorexa [IOK
P A P https://m.edsoo.ru/f32aab06
75 Hucnepcus ceera bubmmorexa LIOK

https://m.edsoo.ru/lel6ccbe



https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
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

bubnunorexa LIOK

76 Hurepdepentuns ceeta https://m.edsoo.ru/5fc0c638
77 KorepenTHble HCTOYHUKH. Y CTIOBHS HAOIIOACHUS bubmmoreka [JOK
MaKCHUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bubnunorexa LIOK
8 Pemerme a/i2 https://m.eds00.ru/3061de2b
bubnunoreka LIOK
7 lpumenenue uTepdepertn https://m.edso0o.ru/668edbc8
bubnuoreka [IOK
80 Jlnpaiciuns cera https://m.edsoo.ru/12ed04b5
81 JudpakuonHas pemérka. Y cioBue HaOIIOACHUS bubmmoreka [JOK
[JIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnunoreka LIOK
82 Pemenme sana- https://m.edsoo.ru/d58c411a
83 [TonepednocTh cBeTOBBIX BOJH. [lonsprsanus bubmmnoreka HOK
cBeTa https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
4 P
8 CHicHie sanat https://m.eds00.ru/c56c8158
85 CBeTOoBBIE ABJICHHS B IPUPOJE bubmorexa LOK
PHpOA https://m.eds00.ru/0b36363d
86 O00011eHre 1 cCUCTEMATU3ALNS 3HAHUI 110 TEME but6mmorexa [IOK
"Onruka" https://m.edsoo.ru/8al14748b
but6mmorexa [IOK
7 K
8 OHTpOJIbHAs paboTa 1o Teme «OnTuKa» https://m.edsoo.ru/82315ddA
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
88 3aKOHBI YIEKTPOIUHAMUKN W IPUHIIUIIT bubmorexa HOK
p p https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIbHOCTH
89 [TocTynarel cnenuanbHOU TEOPUU bubmmoreka [JOK
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OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJI.
[IpeobpazoBanus Jlopenua. YcioBue

bu6nmorexa [IOK

90 .O
HPHFLHHHOCTH. TITHOCHTEILHOCTD https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIIICHUE JITHHBI
91 DHEPrHs ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI bubmorexa LOK
P YIbep H https://m.edsoo.ru/853a64fc
92 CBs13b MacChl ¢ SHEPTUEH U UMITYITLCOM bubnnorexa [JOK
PENSITUBUCTCKON YacTULIbI. DHEPT U MOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIIOBOE M3TYUCHHE bubmmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnuoreka [IOK
94 3 B
AKCOH CMEHeHitA BiHa https://m.edso00.ru/1c5ff752
bubmmoteka IIOK
95 r M. II . D
UToTe3a JaHKa 0 KBaHTaX. @OTOHBI https://m.edsoo.ru/a5Hfa218
bubmmoteka IIOK
96 C)
HEpIA H HMITYIILC (OTORA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTel A. I'. CroneroBa. 3aKOHbI bubmmnoreka HOK
dororddekra https://m.edso0.ru/8c68e5b9
98 VpaBuenue DitnmreiHa 17151 hoTodddekra. bubmmoreka [JOK
"Kpachas rpanuna" ¢pororddekra https://m.edso0.ru/01ef4556
bubnunorexa LIOK
99 .0 I1. H. JIe6
Hapsetine cBeTa. OMbITH coeaesa https://m.eds00.ru/64b4f966
. bubmuoreka [{OK
100 B
OJIHOBBIC CBOMCTRA HacTHil https://m.edsoo.ru/f59cfcec
101 Bonns! ne bpoiins. J{nuna Bonnsl ae bpoiins u bubmuoreka [{OK

pa3Mepbl 00J1aCTH JIOKATU3AIUHN JBHKYIICHCS

https://m.edsoo.ru/5df8bafl
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https://m.edsoo.ru/5df8baf1

YJaCTHUIIBI

102 K . bubnmoreka [IOK
OpTYCKYIFIPHOBOTHOBOU AYATHIM https://m.edsoo.ru/8ccab62a
bu6nunorexa LIOK
103 Judpakius 3JeKTPOHOB Ha KPUCTAJIAX https://m.eds00.ru/30dbalse
104 Crienuduixa u3MepeHuid B MUKPOMHUpE. Bu6muoteka [JOK
CootHormenus HeonpeaenénHocrei ['elizendepra https://m.eds00.ru/65783dec
bubmuoreka [IOK
105 Pemenne rpaguueckux sazad https://m.edsoo.ru/e70195bd
N bubnnorexa [JOK
106 Petierie pacuCrHbIx saxa: https://m.edsoo.ru/ee9b3182
107 KonTtponsnast padora no temam: "OcHoBel CTO", bubnuorexa [IOK
"KopnyckynsipHO-BOJIHOBOM Ayanus3m" https://m.edsoo.ru/c3de891a
108 OMNBITHI MO UCCIIEIOBAHUIO CTPOEHUS aTOMA. bubnmnorexa [JOK
[Tnanerapnast Mmosens atoma Pesepdopaa https://m.edso00.ru/312b750a
bubnmorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
Buasl cniektpoB. CriekTp ypOBHEH 3HEpruu aToma bubmuoreka [IOK
110
BOJIOpOJIA https://m.edsoo.ru/cf74bl1a
111 C seTa bubmmoteka IIOK
MMOHTAHHOE U BBIHYJICHHOE M3TYyYCHHE CBE https://m.edsoo.ru/fo45d85¢
but6mmorexa [IOK
112 Jlasep https://m.edso0.ru/2288a0c4
H [eiizeHo -lBaHneHKo.
s : YKJIOHHASI MOJIENb s7Ipa enje;ll eI;rall_I ! BaH BuGmiorexa [IOK
AP I MAccoBoe HICIO Apa. ¥S0TOTbL https://m.edsoo.ru/34ada5de
PagunoakTuBHOCTH
114 3aKoH panroakTUBHOTO pacmnana. CBolcTBa bubnuotexa [JOK

HOHU3UPYIOIICTO U3TTYyUCHUS. Brusgane

https://m.edsoo.ru/aab98bef
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PaauOaKTUBHOCTH HA KUBbIE OPTAHU3MBI.
Ho3zumerpus

OHeprus CBs3U HYKJIOHOB B sipe. SII€pHbIE CUIIBL.
Hedext maccol siipa. SnepHsie peakuuu. SnepHsie

bubnunorexa LIOK

115 eakTopsl. [Ipo0aeMbl yIipaBiaseMoro
DEAKTOpR!. 1P yrp https://m.edsoo.ru/ff1758d0
TEPMOSIICPHOTO CUHTE3a. JKOJOTUYECKHUE ACTICKTHI
Pa3BUTHS SAECPHON SHEPTETUKH
Metoapl perucTpalyu U UCCaeI0BaHM
3JIEMEHTApHBIX YacTull. PyH/IaMEeHTaJIbHbIC
Fu) . bubnuorexa [JOK
116 B3aUMOJICUCTBUSA. bapruOHBI, ME30HBI U JIEITOHBI.
. https://m.edsoo.ru/1ac08as5h
[Ipencrasnenue o Crangaptroit monenu. Kpapk-
TJIFOOHHAS MOJIEITb aJpOHOB
®usuka 3a npeaenamu CTaHIapTHOW MOCIIH.
117 Témuas matepust U TéMHas >Heprud. EqnHCcTBO bubnnorexa [IOK
P pri https://m.eds00.ru/c026fd37
(bU3HYECKON KapTUHBI MHpa
118 Oransl pa3BUTHS aCTPOHOMHH. 3HAUEHUE bubmuoteka [IOK
aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS
119 IIPUPOIEI KOCMUUECKHUX 00BEKTOB. MeTObI bubnmorexa IOK
pHp L https://m.eds00.ru/39c44028
ACTPOHOMUYECKUX HCCIETOBaHUN
120 CoBpeMEHHBIE ONITUYECKUE TEJIECKOIIBI, bu6muoreka [JOK
pamuoTeNecKorbl, BHeaTMOoc(hepHasi aCTPOHOMHUSI https://m.edsoo.ru/4877aale
121 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI, bubnunorexa LIOK
IJIAHETHI, UX BUAUMOE JBHKCHUE https://m.edsoo.ru/aac588eb
122 Conneunas cucrema. Comnnie. CosiHeUHas but6mmorexa [IOK
aKTUBHOCTbB. McTounuk sHepruun ConHia 1 3BE3]1 https://m.edsoo.ru/22748eb4
123 3BE3/1bI, IX OCHOBHBIC XapPaKTEPUCTUKH. bubnuotexa [JOK

Jwnarpamma "crniekTpanbHbINA KJIacC — CBETUMOCTB"

https://m.eds00.ru/42169944
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bubnunorexa LIOK

124 3Be3/bI IIIaBHOM MOCIIEI0BATCIIbHOCTH
s a https://m.edsoo.ru/b3cb766¢
Buyrpennee ctpoenue 38é31. CoBpeMEHHEBIE
125 I eYT (I:)TaBJ'IeHI/IHpO IIPOUCX 0K, eHI/Hf 1 BOJIIOIUH bubmorexa HOK
Pl o ACHITH B https://m.eds00.ru/d09da494
CouHIia ¥ 386311, DTamnkbl )KU3HU 3BE3]

126 Mueunsiii [1yts — nHama ["anaktuka. Turnbl Bu6muotexa [JOK
rajakTuk. YEpHbIe ABIPHI B A1pax rajgakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciunpenue Beenennoii. 3akoH

127 Xa00ma. Teopus boibmioro B3peiBa. PeaukroBoe bubmorexa [JOK

' P pbiBa. https://m.edsoo.ru/3dbdf0d2
U3IIy4CHHE

128 MacmrabHas ctpykTypa Beenennoii. bubnuoreka [IOK
MertaranakTrka https://m.edsoo.ru/ce234633

bubnunoreka LIOK

129 Hepeménnnie mpo0iaeMbl aCTPOHOMHUU

P P P https://m.edsoo.ru/d37d9ffe
®uznueckuil npakTukyM no teme "Hecnenosanue
MAarHUTHOTO II0JI IOCTOSHHBIX MarHUTOB" WJIH
130 "HccnemoBaHnue cBOWCTB (heppOMarHeTHKOB" UITH bubnnorexa [JOK
" . PP https://m.edso00.ru/67361aef
HccaenoBanue neiicTBUS IOCTOSHHOIO MarHuTa Ha
pamMKy ¢ TOKOM"
®duznyeckuil NpakTukyM 1o teme "M3mepenue
cuibl Amnepa” nnu "M3ydeHne 3aBUCUMOCTH CHJIBI
131 Awmrepa ot cuibl Toka" unn "Omnpenenenue buGnnorexa [JOK
p . p https://m.edsoo.ru/fcae91e9
MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUSI CUIIbI
Awmrepa"
®uznueckuil npakTukyM no teme "Hcecnenosanue
SIBJICHUS DJICKTPOMArHUTHOM HH un'" uian
132 p AV https://m.edso0.ru/c36658da

"Onpenenenrie MHAYKIMN BUXPEBOTO MATHUTHOTO
mois"
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®uznyeckuil npakTukyM no teme "HcecnenoBanue

Bu6muoteka [JOK

133 sByieHHs camonHAyKiuu'" win "Coopka Mozenu https://m.e dsoi_[ru 1h8fb6391
3JIEKTPOMArHUTHOTO reHeparopa” T '
®uznyeckuil NpakTukyM 1o teme "M3mepenne

bubnunorexa LIOK
134 neproa CBOOOTHBIX KOJICOAHHUI HUTSHOTO H
PHOA A . https://m.eds00.ru/5d159d35
NPYKHHHOTO MasiTHUKOB
DuU3nYeCKui MPAKTUKYM 10 TEME
bubmuoreka [{OK
135 "IIpeoOpa3oBaHue YHEPTHH B MPYKUHHOM
beobp | P by https://m.eds00.ru/a28026bd
MasiTHUKE
®usnueckuil npakTukyM 1o reme "HccnepoBanue
MEPEMEHHOT0 TOKa Yepe3 MOCeJ0BaTeIbHO
R bubnnorexa [JOK

136 coeTuHEHHBIE KOHACHCATOP, KaTyLIKy U pe3uctop" https://m.e dSO(]:)_[ru 18942490
win "HccienoBanne paboThl KCTOYHHKOB CBETA B T '
1EMU TePEMEHHOTO ToKa"

137 ®dusnueckuil NpakTuKyM 1o teme "M3yuenue bubnnorexa [JOK
[1apaMeTpoOB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
®uznyeckuil npakTukyM no teme "M3mepenue

138 MIOKa3aTelsl IPEJIOMIIEHHs CTEKIIa" WK bubnmnoreka HOK
"Tlony4yenue n300paXkeHUs B CUCTEME U3 MIIOCKOTO https://m.edsoo.ru/42569eal
3epKaia v JMH3bI"
®usnyeckuil NpakTuKyM 1o reme "HcecnenoBanue

139 3aBHCUMOCTH (POKYCHOT'O PAaCCTOSIHUS OT BEILECTBA bubmuoreka [JOK
(Ha mpumepe xuaKux JauH3)" i "M3mepenue https://m.edsoo.ru/b879fb3f
(OKYCHOTO pacCTOSHUS pacCEeNBAIOLINX JINH3"
®uznyeckuil npakTukyM no teme "Habmonenue

but6mmorexa [IOK

140 ndppakuru, THTEp(HEPEHIIUU U OIS PU3ALUN
i cbp" uy, pdepeni pu3an https://m.eds00.ru/8b7ac737
cBeTa

. bubmuotexa [JOK

141 ®dusndeckuii IpakTUKyM 1o teme "Onpeaernenne A

https://m.edso00.ru/63756¢c47
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UMITYJIBCA ¥ SHEPTUU PEISTUBUCTCKUX YaCTHI (IO
dororpadusM TPEKOB 3apSIKECHHBIX YACTHIL B
MarHuTHOM ToJie)"

142

®uznyeckuil npakTukyM 1o teme "M3mepenue
nocrosiHHOM [limanka Ha OCHOBE UCCIEA0BAHUS
dororddexra" wiu "UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT HAMpPSKEHUS "

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

143

144

145

®uznyeckuil npakTukyM no teme "HccnenoBanue
CIIEKTPa Pa3peKEHHOI0 aTOMAaPHOTO BOJOPO/A U
U3MepeHue MoCTOsTHHON Pundepra”

®usnueckuil npakTukyM o reme "HccnegoBanue
PaaroaKTUBHOTO (POHA C UCIIOJIb30BAHUEM
no3umetpa" uinn "M3ydeHue moriomeHus oera-
4acTHI] aIIOMAHUEM"

dusnueckuil npakTukym no teme "Habmoaenus
3BE3/IHOTO HeOa HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX TPUIIOKEHUHN JJIS
OTIpeIeTICHUS TTOJIOKEHHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Ms
CeBepHoro nosymapus 1 sipkue 3BE3/1b1" Win
"HaGnronenus B Teneckon JIyHbl, miiaHeT,
TYMaHHOCTEH U 3BE3AHBIX CKOIUICHUI"

bubnuoreka [{OK
https://m.edsoo.ru/ec651eb8

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

bu6nmorexa LIOK
https://m.edsoo.ru/1072021e

146

O0001eHne 1 cucreMaTu3als 3HaHuii. Pois
(GU3UKY 1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHON M dTHYCCKON
chepax neaTeTbHOCTH YeJIOBEeKa

but6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

147

O0001eHne 1 cucreMaTu3alis 3HaHuii. Poie u
MeCTO (PU3UKU ¥ ACTPOHOMHH B COBPEMEHHOM
HAay4YHOUN KapTHUHE MHUpa

bu6nunorexa LIOK
https://m.edsoo.ru/18f19f7c



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c

O06o01IeHne u cucreMaru3anus 3HaHui. Poib
bu3nIecKoit Teopuu B GOPMHUPOBAHUH
npeCcTaBiICHU 0 (U3NIECKOI KapTHHE MUPA,

bubnunorexa LIOK

148 MeCTO (PU3HYECKOM KapTHHBI MHUpa B 00IIEM Py https://m.edsoo.ru/e7d400f4
COBPEMEHHBIX €CTECTBEHHO-HAYUIHBIX
MIPEJACTABICHUI O IPUPOJE

149 O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME bubnunorexa LIOK
"KunemaTtuka" https://m.edso0.ru/b032fc4b

150 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe bubmuoreka [IOK
"KunemaTtuka" https://m.edsoo.ru/4e31b507

151 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI 10 TEME bu6nunorexa LIOK
"Iunamuka" https://m.edsoo.ru/2dfbafc5

152 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 10 TEME bubnunoreka LIOK
"Craruka TBEpHOro rena" https://m.edsoo.ru/3cca482e

153 O0001IeHne 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME bu6nmorexa LIOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/32a4d1a0

154 O06o01IeHre U cucTeMaTr3alis 3HaH|H 110 TeMe bubnuoreka [{OK
"OCHOBBI MOJIEKYJIIPHO-KUHETHUUYECKOHN Teopun" https://m.edsoo.ru/ed440ca8

155 0O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 110 TEME bubmmoteka IIOK
"TepmoauHaMuka. TennoBble MalIuHbI" https://m.edso0o.ru/c63f7c10
O00011eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 TEME

156 "ArperatHble cocTosiHUS BeecTBa. da3oBbie bubmmorexa LIOK

| https://m.edso0.ru/1d36b5b1

MIePEXOIbI

157 O06o01IeHre U cucTeMaTr3alis 3HaH|H 110 TeMe bubmuoreka [{OK
"Onektpuueckoe nose" https://m.edsoo.ru/3bf0def9

158 O06o0011eHe U cUCTeMaTU3alMs 3HAHUH 110 TeMe bu6muoreka [JOK
"TTocTOSHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/71453ee6

159 O0001eHre 1 cUCcTEMaTU3ALNS 3HAHUI 110 TEME but6mmoreka [IOK
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"ToKM B pa3au4HbIX cpenax”

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

160 O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110 TEME 1 bub6nmoreka [IOK
"MaruautHOE ToJ1e" https://m.edsoo.ru/3b4c06ae
161 O060011IeHNE U CUCTEMATU3ALUs 3HAHUI 10 TEME 1 bubnunoreka LIOK
"DneKkTpoMarHuTHas MHIyKIus" https://m.edsoo0.ru/053e2248
162 O0o01IeHre U cCTeMaTU3alus 3HaHU| TI0 TeMe 1 bubnmoreka [JOK
"Mexaandeckue Kojaeoanus" https://m.edsoo.ru/d6310bfd
O06o001IcHNEe U CHCTEMATHU3alNsl 3HAHUH 110 TEME bu6nmorexa LIOK
163 1
"DeKTpOMarHuTHbIE KoyieOanus" https://m.edsoo.ru/5e2bb83d
164 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 10 TEME 1 bubnunoreka LIOK
"MexaHu4YeCKHUE U JIEKTPOMAarHUTHbIE BOJIHBI" https://m.edsoo.ru/96a7a2dd
165 O06o001IeHNEe U CUCTEMAaTH3alisl 3HAHUH 110 TeMe 1 bubnuoreka [{OK
"Onruka" https://m.edsoo.ru/52ad1603
166 O06o01IeHre U cucTeMaTr3alis 3HaH|K 110 TeMe 1 bubnuoreka [{OK
"OcHoBel CTO" https://m.edsoo.ru/5bec1c65
167 O06o01IeHre U cucTeMaTu3alus 3HaHU| 10 TeMe 1 bubmuoteka [IOK
"KopnyckynsipHO-BOJIHOBOM AyaIn3m" https://m.edsoo.ru/f7c59d38
168 O0001eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME 1 bu6nmorexa LIOK
"®dwu3nka aroma" https://m.edso00.ru/1f511654
169 O06o01IeHre U cucTeMaTr3alis 3HaH|K 110 TeMe 1 bubnuoreka [{OK
"®u3nKa aTOMHOTO SApa U FJIEMEHTAPHBIX YACTHIL" https://m.edso00.ru/905c5ce0
O06o01IeHne U crucTeMaTu3alrs 3HaHU| TI0 TeMe bubnuotexa [JOK
170 1
"JneMeHTh! acTpoduzuku” https://m.edsoo.ru/2bffb94c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

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

10.1

10.2

JleMOHCTpHpOBaTh Ha MPUMEpPax pPoJib U MeCTO (Pu3MKH B (hOpMUPOBaAHUHU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

Y4uThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEIICH:
MaTepuaibHas TOYKa, HHEpIUAIbHAsA CUCTEMa OTCUYETa, aOCOIIOTHO TBEPAOE
TEJ0, UACAIbHBIN I'a3; MOAEIIU CTPOCHHUS T'a30B, KUIKOCTEH U TBEPABIX TE,
TOYCYHBIN AJIEKTPUUECKUI 3aps]l — P pelieHnH (HU3NUeCcKUX 3a71ad

10.3

Pacrnio3naBath pu3ndeckue siBieHus (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KUHETHUECKOH TEOpUU  CTPOEHUs
BEIIECTBA M D3JEKTPOJMHAMMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
OpSMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE MaJeHHE TeJl, MABHXKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddy3us, OpOyHOBCKOE
JBIDKEHUE, CTPOEHHUE KMIKOCTEH U TBEPABIX TN, U3MEHEHUEe o0bEMa Tel
IpU HarpeBaHuM (OXJIAXAECHHUU), TEIUIOBOE pPaBHOBECUE, HCIApEHue,
KOHJICHCAllUs, IUIABJICHUE, KPUCTAJUIU3AlMsl, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHHSI ra3za B U30INPOLECCax; JIEKTPU3aLus Tel,
B3aMMOJEICTBHE 3aps 0B

10.4

OnucelBaTh MEXaHUYECKOE JIBUKEHHUE, HCMONb3Ysl (U3NUYECKUE BETUUYHUHBIL:
KOOpJIMHATa, MyTh, IEpEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMIYJAbC TeNa, KWUHETHYeCKas OSHEeprus, IMOTEeHUUalbHas SHEprus,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINKUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIBb3YEMbIX BEJIMYMH, UX
0003HaueHHUsI U E€IMHUIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIUE TaHHYIO
(bu3nUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJIEHUS,
UCIONB3YS (hU3HUECKHUE BETUUMHBIL: JaBlIEHUE Ta3a, TeMIepaTrypa, CpeaHss
KMHETUYECKas SHEPIUst Xa0THYECKOTO JBUKECHUS MOJIEKYIL,
CPEIHEKBAIpaTU4YHasl  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICTT MCHOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U €JIMHUIIbI, HAXOJIUTh
bopMyIbl, CBS3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMUYHMHY C JIPYTHMHU
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA )51




10.7

AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCIONb3YS (PU3HMUECKUE BEIUUYHUHBI:
ANEKTPUYECKUN 3apsill, DJIEKTPUYECKOE TMOJie, HaNpsHKEHHOCTh OIS,
MOTEHIM AN, PA3HOCTh MOTEHIIUAJIOB; MPU ONMKUCAHUM MIPABUIBHO TPAKTOBAThH
(bu3nYeCKUil CMBICIT HCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JTAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JpYTUMU BeTUYMHAMU

aHATM3UPOBATh (PU3MUYECKHE TPOIIECCHI U SBICHHS, HCIIONB3Ys (hru3muecKkue
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoOro TsaroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW DHEPTruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIIMKA CHJI, TPHHIUAN PaBHOIPABHS
MHEPIUAIBHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBBI  3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsiia, 3akoH KysoHa; mpu 3TOM pas3iinyarh CIOBECHYI (DOPMYIUPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKECHUE W YCIOBHSI (TPAHUIIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
UCIIOJIb30BaHUS B IOBCEIHEBHON KU3HU

10.9

BrmonssaTe OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBJIEHUU U
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1a4dy) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYyIHUPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBisITh MpsiIMblE M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKHUMH  BEIMYMHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX U3MEPEHHUH; NpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yibTaThl  TOJYYEHHOW  3aBHCHMOCTH
(GU3NMYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, Je€JaTh BBIBOJBI IO
pe3ynbTaTam UCCIIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro TpyAa MpU MPOBEICHUN UCCIETOBAHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
HpOCKTHOﬁ JACATCIBHOCTH C UCITIOJIB30BaAHNEM NU3MEPHUTECIbHBIX YCTpOI\/'ICTB )51
71a00paTOPHOTO 00OPYIOBAHMS

Pemarp pacuérHbie 3amauM C SBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIMITB; HA OCHOBE aHAJIM3a YCIOBUS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HUECKHUE BETUYHHBI
u GopMysbl, HEOOXOAWMBIE IsI €€ pEIICHHsS, MPOBOAWTH PacUYEThl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

Pemiate Kau4C€CTBCHHLBIC 3aga4uu: BBICTpanBaATh JJOTHYCCKH




HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKACHHM C ONMOpod Ha HM3y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh  IpU  peUIeHMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEJICTaBICHUS Y4eOHOW U  HAyYHO-TIOMYJISIPHON
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(pOpMaIuio

10.16

10.17

10.18

[TpuBOANTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
st obOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKUMH YCTPOWCTBAMH, IS COXPAHEHHS 370POBbS M COOJIIOJICHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpere

PaGorate B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLCHMBATb BKJIaJ KaXAOro MW3 YYAaCTHUKOB TIPYIIbl B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 061ero oopa3oBanusi
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11.2

JleMoHCTpHpOBaTh Ha MpUMepax pojib U MECTO (U3UKU B (GOPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTHUHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHHUKH
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATEIBHOCTH JIOJEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

Y4uThIBaTh TPAHMUIBI NPUMEHEHUS HW3YUYEHHBIX (U3UUECKUX MOJENei:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, sAJepHas MOJEIb aToMa, HYKJIOHHAas
MO/I€JIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NYecKuX 3a1a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MPoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKMA M KBAaHTOBOW (DU3UKU: DIIEKTpUYecKas
IIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS
TOKA, B3aUMOJICHCTBUE MarHUTOB, AIEKTPOMArHUTHasl MHAYKLUS, IEHCTBUE
MarHMTHOTO IIOJIA HAa MPOBOJHUK C TOKOM M JBWXKYILMHCSA 3apaf,
AIIEKTPOMAarHUTHBIE KoJieOaHus " BOJIHBI, IPSIMOJIMHENHOE
pacIpoCTpaHEHUE CBETa, OTPaXXEHHE, IpeIOMICHHe, HHTepdepeHuus,
mubpaknus U NoJIsSpU3alus cBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN




s dekr (porodddexT), cBETOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs
PaarOaKTHBHOCTh

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECKue
BEJIMYMHBI: ANEKTPUUECKUH 3apsij, CUila TOKA, dJEKTPUUYECKOE HANPSIKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKAa, WHAYKUUS MarHuTHOrO mnois, cuia Awmmepa, cuna Jlopenia,
WHIYKTUBHOCTh KaTYILIKH, SHEPTUsl 3JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
NEepUoJl U YacToTa KoJieOaHWH B KoyieOaTelnbHOM KOHTYpE, 3apsii W cuja
TOKa B TPOIECCEe TapMOHUYECKHX 3JCKTPOMAarHUTHBIX KOJIEOaHMH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHia JIMH3BI, TPH OIMHCAHUH
IIPaBWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCIHOJB3YEMBIX BEJIUYMH, MX
0003HaYeHHs] U EIMHMIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOLINE JAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHUS W TMPOILECCHI, HCIOIb3Ys
(du3HYecKre BETUYHHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
DHEpPrusi CBSA3M AaTOMHBIX Sep; MPH ONHWCAHUU NPABUIBLHO TPAKTOBATh
(bu3HYECKU CMBICI HCTIOJIb3yEeMbIX BEIUYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME TaHHYIO (U3UYECKYIO BEIMUYUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHUE (PU3UYECKON BETUYHHBI

11.6

AHanu3upoBaTh pU3NYECKHE MPOIIECCHI U SBJICHUS, UCHOIb3Ys GU3NUECKUE
3aKOHBl M TPHHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBAaTEIBHOTO U
NapaJuIeIbHOTO COEIMHEHUS IPOBOIHUKOB, 3aK0H /xoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO PaclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETa, YPaBHEHUE
OiiHmTeiHa ua  (QoTorddekra, 3aKOH COXpAaHEHUS DSHEPIuu, 3aKOH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOIO 3apsijia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTynaTel bopa, 3aKkOH pagnOaKTHUBHOIO
pacnaza; mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  oO01acTH)
IPUMEHUMOCTH

11.7

11.8

11.9

OmnpenensaTp HampaBlIeHHWE BEKTOpa HWHAYKIIMA MarHUTHOTO  TIOJISI
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO3JaBacMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

BBINOTHATE 3KCHEPUMEHTHI MO HCCIEIOBAaHUIO (U3MYECKUX SIBICHUH U
IIPOLIECCOB C UCIIOJIb30BAHUEM IIPSAMBIX U KOCBEHHBIX U3MEPEHMI; IPU ITOM
dopmynupoBath npobiaeMy (3a1ady) U TMIIOTE3y y4e€OHOTo SKCIIEpUMEHTAa,
coOMpaTh YCTAaHOBKY M3 HPEIJIOKEHHOr0 000pyJOBaHUs, TPOBOJUTH OIMBIT
1 GOPMYIUPOBATH BBHIBOJIBI




11.10

OcymecTBISITh MpsIMbIE M KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIHYMWH;
IpU 3TOM BBIOMpPATh ONTHUMAJIbHBIA CHOCOO M3MEpPEHHUsT U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN n3MepeHuit

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYMH C HCIIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJIYYEHHONH 3aBUCUMOCTH (DU3NYECKUX BEJIWYMH B BHJIE
TaOJIuI U TpaUKOB, AETAaTh BBIBOABI I10 pe3yJbTaTaM HCCIeI0BAHUS

11.12

CoOmoath npaBuiia 0€30MacHOTO TPy/a IPHU IPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOr0  JKCIIEPUMEHTa, Y4eOHO-HMCCIICIOBATEILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIBb30BAHUCM U3MCPUTCIIbHBIX YCTPOI\/JICTB u
1abopaTopHOTrO 000PYIOBaAHUS

11.13

Pemate pacuérHple 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIEIbIO,
UCTIOJNB3YS (PU3UYCCKUE 3aKOHBI M MIPUHIIMITE; HA OCHOBE aHAN3a YCIIOBHSI
3aJjaud BBIOUPATH (PU3UUECKYIO MOJCIH, BBICIATh (DU3MUECKHUE BEITUIHHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEeHmICHHsS, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BETHUNHBI

11.14

11.15

11.16

11.17

Pemars Ka4eCTBEHHbIE 3a7a4H: BBICTpanBaTh JIOTUYECKU
HEIIPOTUBOPEUYUBYIO IETNOYKY pACCYKICHHM C ONOpOM Ha H3Yy4YCHHBbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBaHUS,
UHTEpPIIpETallUl U TPEACTaBICHUS Yy4yeOHOM U HAyYHO-TIONYJISpHOU
uH(poOpMalMY, TOJIYYEHHOHM M3 pa3IMYHbIX HCTOYHHMKOB; KPUTUYECKU
AHAIM3UPOBATH MOJTy4aeMyto HH(OPMALIHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMOJIb30BAaHUS B
MMOBCETHEBHOM KU3HHU

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAyKd, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO MHUpPA, B
Pa3BUTHUE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMH, Ui COXPAHEHHUS 370POBbS M COOIIOAECHUS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYKAIOLIEHN cpezie

11.19

PaGorate B rpymnme C BBIIOJHEHHUEM paA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYMIbl, PAMOHAIBHO PACHPEENiATh 00sI3aHHOCTH U
IJIJAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHUBATh BKJAJ Ka&XJIOr0 U3 YYAaCTHUKOB TpYyIIbl B peLICHUE
paccMaTpuBaeMoi MpoOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3aeia

Kon
MPOBEPAEMOro
3JIEeMEeHTAa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHW A

11

®uzuka — Hayka o npupoje. HayuHble MeTo/bl MO3HAHUS
OKpyXaromiero mupa. Poib SKcriepuMeHTa M TEOpUU B
MpoLiecce MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (PU3HKE

1.2

MopenupoBanue (QU3MUECKUX SBICHHA M  IMPOLECCOB.
Hayunble runore3sl. @PU3MYECKUE 3aKOHBI M TEOPHH.
I'panuIel TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIUI
cootBeTcTBUA. Ponk m Mecro ¢wu3ukm B (popmMupoBaHUHU
COBPEMEHHON HAy4yHOM KapTUHbBl MHpA, B IMPAKTUUYECKOMN
JIeSITEILHOCTH JIIOACH

MEXAHUWKA

2.1

KMHEMATUKA

211

MexaHu4deckoe JABHIKCHUC. OTHOCHTENIBLHOCTD
MCXaHHNYCCKOI'O ABMXKCHUA. Cucrema orcuéra. TpaeKTopI/Iﬂ

212

[lepemenienue, CKOpPOCTh (CpelHsss CKOPOCTb, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHE MaTepUAIbHON TOUKH, UX MPOCKIINH
Ha OCH cHCTeMbl koopauHaT. ClokeHHe NepeMelleHui U
CII0)KEHHE CKOPOCTEN

2.1.3

PaBHOMepHOG )51 PaBHOYCKOPEHHOC HpHMOHHHCﬁHOG
JABHIKCHUC. Fpa(bI/IKI/I 3aBUCUMOCTH KOOpJAMWHAT, CKOPOCTH,
YCKOPCHUS, IMYTU U NEPCMCIICHUSA MaTepHaHBHOﬁ TOYKH OT
BpEMCHU

2.14

CBoboaHOe nazieHne. Y cKkopeHrne CBOOOIHOTO MaIeHus

2.15

KpuBonnueliHoe  nBrkeHue. PaBHOMepHOE — JABMXKEHUE
MaTepUalbHON TOYKM IO OKPYKHOCTU. YTJIOBAasi CKOPOCTb,
JIMHEWHAs CKOpOCTb. Ilepuon u 4acToTa.
IleHTpOCTpEMHUTENBHOE YCKOPEHHE

2.1.6

TexHu4yeckue yCTpoucTBa: CIUIOMETP, ABUKEHHUE CHAPSAIOB,
LIEMTHBIE U PEMEHHBIE TTepeIaun

2.1.7

[IpakTuyeckue paboTsl. Vi3MepeHne MrHOBEHHOM CKOPOCTH.
Hccnenosanue COOTHOUICHUS MEXIY IIyTSIMU,
MPOMICHHBIMA TEJIOM 32 IIOCJIEJO0BATENIbHBIE paBHbBIC
MIPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIB)KEHHH C
Ha4yaJbHOW CKOPOCTBIO, paBHOW HYI0. M3yueHne nBUKeHUs




IapuKa B BS3KOM JKUAKOCTU. M3ydeHue ABMIKEHMS Tela,
OpOIIEHHOTO TOPU30HTAIBHO

TUHAMUKA

[Ipunmun otHocutTenbHOCTH ['anmuiest. IlepBhiii  3aKOH

2.2.1 .
Herorona. HepumanbHbIe CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuina. [IpuHIum cynepno3uiuu Cui
Bropoii 3akon HploTOHa U1 MarepuaibHOM TOYKM B
2.2.3 unepuuanbHoit cucreme orcuérta (MCO). Tperuil 3akoH
HeroToHa 151 MatepuanbHBIX TOYEK
294 3akoH BcemMupHoro TtaroreHusa. Cuma Ttspkectu. Ilepsast
o KOCMHUYECKast CKOpoCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHUS U
2.2.6 cuna Tpenus 1okos. Kosdduuuent Tpenus. Cuna
2.2 COIPOTHBJICHUS MPH IBU)KCHUU TEJa B )KHUIKOCTU HIIU Ta3e
997 [loctynarensHOE€ M BpamaTeabHOE JBHKEHHE aOCOIIOTHO
o TBEPIOTO TelIa
228 MOMEHT CHJIBI OTHOCHUTEIILHO OCH BpamieHus. [liedo cuisbl.
o Venosust pasHoBecus TBEp0ro Tena B UCO
929 TexHuueckue  yCTpOMCTBA:  MOANIUITHUKH,  JBUKCHUE
o UCKYCCTBEHHBIX CITyTHHKOB
[IpakTuyeckue paboThl. M3yueHue ABYOKEHHsS Opycka IO
HaKJIOHHOM IJIOCKOCTH TOJ| JeHCTBUEM HECKOJBbKUX CHIL
2910 HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BOZHUKAIOLIUX
o B JneopMUpyeMOil MpyKHHE W PE3UHOBOM 0Opasiie, OT
BeMMuMHbBl UuX jAedopmanuu. MccnenoBanue —yciaoBuit
paBHOBECHS TBEPIOTO TeNa, MMEIOIIETO OCh BPAIICHUS
3AKOHbI COXPAHEHN A B MEXAHUKE
931 Nmnynbe MartepuaabHOW TOYKH, CHCTEMBI MaTepHAIbHBIX
h ToueK. VIMITyJIbC CHITBI M H3MEHEHHE UMITYJIbCA TEJla
932 3akoH coxpaHeHuss umnyiasca B MCO. PeaktuBHOe
B JIBU>)KEHUE
2.3.3 PaGora cunbl
2.3 2.3.4 MOIIHOCTE CHIIBI
935 Kunernueckass sHeprusi MarepuaibHOM TOUYKH. Teopemao
h KAHETHYECKON SHEPTUH
[HorennmaneHast sHeprus. [loreHnmansHas >Heprus ynpyro
2.3.6 nepopMupoBaHHOW TpyXuHBL. lloTeHnManbHAs HHEpPrus
Tesa BOJIM3U MOBEPXHOCTH 3eMIIH
2.3.7 [ToTeHnmansHble U HEMOTEHIIUATbHBIE CHIIBI. CBSI3b PabOTHI




HCMMOTCHLHUAJIBHBIX CHJI C HU3MCHCHUEM MEXaHUYEeCKOU
SHEPrUU CHUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXAHUYECKOU

SHEPIrUn
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
939 TexHuueckue yCTpOWCTBA: JIBXKCHHE pAaKeT, BOJOMET,
o KOTIEP, IPYKUHHBIA MHCTOJIET
[IpakTryeckue paboThl. M3ydueHue CBsI3U CKOPOCTEH Tel Mpu
2.3.10 HeynpyroMm ypaape. MccnemoBanue cBsS3uM pabOTHl CHIIBI C

H3MEHEHHEM MEeXaHMYeCKOM OHEpPIruu T€jia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJJMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHOBHBIC TIOJIOYKCHHSI MOJICKYJISIPHO-KHHETUIECKOM
3.1.1 teopuu. bpoyHoBckoe nBuxkenue. Huddys3us. Xapakrep
JIBUKCHHSI M B3aMMOJICHCTBYS YAaCTHI] BEIISCTBA
312 Mogenu cTpoeHHs] ra3oB, KHIKOCTEH W TBEPIBIX TEN M
o 00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATHX MOJICIICH
313 Macca wmonekyn. KommuectBo BemectBa. [locrosiHHas
o ABorazpo
314 TermoBoe paBHOBecue. Temmeparypa W €€ U3MEpEHHUE.
o [Ikana Temneparyp Lenbcus
315 Mogens  uaeanbHoro raza. OCHOBHOE  ypaBHCHHUE
3.1 o MOJIEKYJISIPHO-KUHETHYECKON TEOPHH HIEATBHOTO Ta3a
AlGcomtoTHass ~ TeMmmeparypa  Kak =~ Mepa  CpeaHei
3.1.6 KHHETUYECKOW PHEPTHH TEIIOBOTO ABM)KCHUS YaCTHI] rasa.
[Ikana Temneparyp Kenbrna
3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akoH JlanbToHa
l'a3oBbie 3akoHBL. M3o0mporeccsl B HWACATBHOM Taze C
3.1.8 MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpPMa, M30X0pa,
n3obapa
3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETP, OapoMeTp
[IpakTuueckue paboThl. M3MmepeHwe wMacchl BO3IyXa B
3.1.10 KJIacCHOM KoMHare. MccinenoBaHue 3aBUCUMOCTH MEXKIY
rapaMeTpamMu COCTOSIHHSI Pa3pesKeHHOT0 rasa
OCHOBbI TEPMOJAMHAMUKHU
391 TepmonnHamuueckass cucrema. BHYTpeHHsAs  dHeEprus
o TEPMOTHHAMUIECKON CHCTEMBI U CIIOCOOBI €€ M3MEHEHUSI
3.2 399 KonundectBo Ttemnmotrel u pabotra. BHyTpeHHsiss dHeprus
o OJIHOATOMHOTO MJI€aILHOrO ra3a
323 Buner Teruonepenauu: TEIIOMPOBOJHOCTh, KOHBEKITHS,

n3nydyeHue. Termno€MKOCTh Tena. YenpHas TEIUIOEMKOCTD




BemiecTBa. Pacy€r konmyecTBa TEIIOTHI [IPU TEILIONEpEaaye

IlepBbii 3ak0H TepMoauHaMUKHU. lIpumenenue nepBoro

3.24 3aKOHa TEPMOAMHAMUKM K wu3onpoueccaM. [ 'padpuueckas
UHTepHpeTanus padoThl ra3a
TennoBble MamwuHbl. [IpyHOUIBL  OEHCTBUS  TEIJIOBBIX
MmamuH. [IpeoOpa3oBaHusi PHEPrUM B TEIJIOBBIX MAallWHAX.
3.25 .
Koapduuuent mnoneznoro geiictBus (mamee — KIIM)
teroBoi MamuHbl. [{ukin Kapuo u ero KII/]
Bropoii 3akoH TepmoanHamuku. HeobpatuMocTs npoueccoB
3.2.6 B mnpupone. TemioBele JABUraTeNu. ODKOJOTHYECKUE
pOoOIEMBI TETUIOHEPTETHKU
397 TexHuueckue  ycTpoHCTBa:  JBUTaTellb  BHYTPEHHETO
o CropaHusi, ObITOBOI XOJOAUIBHUK, KOHAULIMOHED
328 IIpakTrueckue paboTHI. UNzmepenne YAEIbHON
o TEIIOEMKOCTH
ATPEI'ATHBIE COCTOSAHMA BELHLIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpazoBanue u KoHJeHcauus. VcnapeHue U KUIEHHE.
331 YaenepHas ~ TEIUIOTa  MApoOOpa3OBaHUsA.  3aBUCHMOCTH
TEMIIEPATypPbl KUIIEHUS OT 1aBJICHUS
332 AOcostoTHasT W OTHOCUTENIbHAs  BJIAXKHOCTh  BO3/AyXa.
h HacplmenHsii nap
Teépnoe teno. Kpucramnmueckue u amopdHble Tena.
3.3.3 AHu30TpOonus CBOMCTB KpucTaioB. JKujkue KpHCTaJIbI.
3.3 CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenme wu  Kpucraumsauus. YJIenpHas  TeIuloTa
h rassienus. Cyoaumarus
3.35 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue yCTpOHCTBA: THUTPOMETP M TCHUXPOMETP,
336 KaJOPUMETP,  TEXHOJOTMU  TOJIyYEHHs]  COBPEMEHHBIX
h MaTepuasoB, B TOM  4YMCJI€  HAHOMAaTepHalloB, U
HAaHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. MI3Mepenue BIa)xHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnexkTpuzanys Tesl. NeKTpuueckuil 3apsa. J[Ba Buna
o AIIEKTPUYECKUX 3aPSI0B
4.1 41.2 [TpoBOHUKH, TUATEKTPUKHU U TOTYIPOBOIHUKH
413 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
4.1.4 Bsaumonericteue 3apsoB. 3akoH Kynona
4.1.5 Onektpuueckoe Tmone. Hampssk€HHOCTH  ANIEKTPUYECKOTO




nons. [lpuHnun cynepnosuuuu. JIMHUM Hanps>KEHHOCTU
INEKTPUYECKOTO OIS

PabGora cunm amekrpocratudeckoro moisA. [loTeHIma.

4.1.6
PasnocTh noreHnuanos
417 IIpOBOOHMKY U TUAIEKTPUKH B IOCTOSTHHOM 3JIEKTPUYECKOM
o nojie. J{uanekrprueckast IpOHUIIAEMOCTh
418 OnexrpoéMkocTb. KonznencaTop. DneKTpoEMKOCTb IIIOCKOTO
o KOHJICHCATOPa. DHEPIUs 3apsHKECHHOIO KOHIEHCAaTopa
TexHudeckue yCTpPOMCTBA: 3JIEKTPOCKOI, 3IJIEKTPOMETP,
419 INEKTPOCTATHYECKAS 3aIuTa, 3a3eMJICHHE
o JIEKTPOIIPUOOPOB,  KOHAEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTEP
4110 [Ipaktnyeckne paboTel. M3MepeHHe  AIIEKTPOEMKOCTH

KOHICHCAaTOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CYIICCTBOBAHUA MOCTOAHHOI'O JSJICKTPHUYCCKOI'O

421 Toka. Mcrounnku Toka. Cuna Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTUBIECHUE
o BEILIECTBA
424 [TocnenoBarenbHoe, napasenbHoe, CMELIaHHOe
o COEIMHEHHE MTPOBOJIHUKOB
4.2.5 Pabota snexrpuueckoro Toka. 3akon J[xoynsa — Jlenna
4.2.6 MOMIHOCTB PTEKTPUIECKOTO TOKA
aekTpoaBkymas cuwia (ganee — 3JIC) u BHyTpeHHee
4.2.7 COIIPOTHBIJIEHUE HMCTOYHHMKA TOKa. 3akoH OMa A MOJHOMN
(3aMKHYTOI) 2nekTpuueckoit enu. KopoTrkoe 3aMbikanue
OJNeKTpOHHas  MPOBOJUMOCTh  TBEPIBIX  METAJUIOB.
4.2.8 3aBUCUMOCTb CONPOTUBJICHUS METAJUIOB OT TeMIepaTyphl.
CBepxnpoBOIUMOCTb
429 OnexkTpudeckuil TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX
o MYYKOB
[TonynpoBoaAHUKH. CobOcTBeHHas u MpUMeCHas
4.2.10 MIPOBOAMMOCTH MOJIYNPOBOAHUKOB. CBOMCTBa p-n mepexo/a.
[TomynpoBOTHUKOBBIE TPUOOPEI
4211 DJIEKTPUYECKUI TOK B AJIEKTPOJUTAX. DJIEKTPOIMTHYECKAS
o JMCCONMAIINS. DJIEKTPOIIN3
OnexkTpuueckuif TOK B razax. CaMOCTOATENbHBIH U
4.2.12 HECaMOCTOSITeNIbHBII pasps. Paznuunsie THUIIBI

CaMOCTOATENIbHOTrO pa3pana. Monuus. [lnazma




TexHudeckue yCTpoucTBa: aMIepMeTp, BOIBTMETP, PEOCTaT,
HUCTOYHUKUA TOKa, dJEKTpOHArpeBaTelbHbIe  MPUOOPHI,
4.2.13 AJIEKTPOOCBETUTEIIbHBIC PpUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHbI JHOJ, TEPMUCTOPBI U
(hOTOPE3UCTOPHI, OTYIPOBOJHUKOBBIN U0/, TralbBaHUKA
[IpakTuueckue padoTsl. 3yueHne cMENIaHHOTO COeTUHEHUS
4914 PE3UCTOPOB.
Namepenne DJIC uCTOYHHMKA TOKAa M €ro BHYTPEHHEIO
conpotusieHus. Habmonenue sinexTponusa
11 KJIACC
K Kon
o NMpoBePSIEMOro IIpoBepsieMble 3J1€eMeHTHI COIePKAHUS
pa3aena
3JIeMEeHTa
4 OJIEKTPOANMHAMUKA
MATI'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHA A UHAYKIOUA
431 [TocrossuHble MarHuThl. B3anmoneicTBHE NOCTOSIHHBIX
h MarHuTOB
MarnutHoe 1nose. Bekrop MarHUTHOM — HMHIYKLHH.
432 [IpuHnun cyneprno3unuu. JIMHUM MarHUTHOW HMHIYKLIHH.
e KapTuHa nuHuiA MarHUTHOW MHAYKIMHU OIS TOCTOSTHHBIX
MarHuTOB
MarauTHOE noJie MpOBOAHUKA C TOKOM. KapTuHa nuHuMii
433 MoJIsl JUIMHHOTO TIPSIMOTO TIPOBOJHHUKA U 3aMKHYTOTO
A KOJIBIIEBOTO TMPOBOJHUKA, KATYMIKA € TOKOM. OmbIT
Opcrena. BzanMoaelicTBre NpOBOAHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOIyJIb M HalpaBJICHHUE
4.3 ..
Cuna JlopeHua, e€ mMonynb M HampaBieHHe. [[BukeHue
4.3.5 3apsUKEHHOM YacTUIbl B OJHOPOAHOM MArHUTHOM IIOJIE.
Pa6ora cunbl Jlopeniia
4.3.6 SIBneHue ANEeKTPOMArHUTHON MHAYKIIMU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIHH
438 OJC unHaykuuu. 3aKOH 53JIEKTPOMArHUTHOM WHIYKUUU
e dapazes
BuxpeBoe anextpuueckoe mnone. IOJC wuHAYKIMH B
4.3.9 MIPOBOJIHUKE, JBUKYIIEMCS MOCTYTATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuso Jlenma
4311 NHIyKTUBHOCTB. SBneHue  CaMOWHIYKIIHH. 2J1C




CaMOMHAYKIIUHN

4.3.12 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM
4.3.13 DIEeKTPOMArHuTHOE T0JIe
TexHuueckue  yCTpPOMCTBA:  NOCTOSIHHBIE  MArHMTHI,
4.3.14 3JIEKTPOMAarHMTBhl, JIEKTPOJIBUraTENb, YCKOPUTEIIHN
3JIEMEHTAPHBIX YACTHULL, MHAYKIUOHHAs [1€Yb
[Ipaktuyeckue pabGoTbl. M3ydeHne MarHUTHOTO OIS
4315 KaTyLIKH ¢ TOKOM. MccnenoBanue neicTBUsS IOCTOSHHOTO

MariTa Ha paMKy C TOKOM. I/ICCHGI[OBaHI/Ie SABJICHUSA
SHCKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

Komnebarensuas  cucrema. CBoOonHble  KOJIeOaHUS.
I'apmonnueckue KoJIe0aHMUsL. [Tepuon, 4acToTa,
amIuintyna u ¢asa koneOaHuit

512

[IpyxnHHBIA MagTHUK. MaTeMaTH4ECKUI MAasSTHUK

513

YpaBHeHHe rapMOHHUYECKHX KoJeOauuii.
Kunematuueckoeu JIMHAMUYECKOE OIMCaHuE
KO0JI€0aTeILHOTO IBUKEHIS

5.14

[IpeBpareHne FHEPruu MPU TAPMOHUYECKUX KOIEOaAHUSX.
CBsi3p aMIUTUTYABl KOJEOAHUW HCXOJHOW BEIUYUHBI C
aMILTUTYIaMHU KOJIeOaHu# €€ CKOPOCTH B YCKOPEHUS

5.15

Koneb6arenbHbliit KoHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE
KonebaHus B UACATBHOM KOJIEOATEIbHOM KOHTYpe.
Amnanorus MEXTY MEXaHUYECKUMHU u
JIEKTPOMarHuTHBIMH KosebanusMu. @opmyna Tomcona

5.1.6

3aKOH COXpaHEHUs YHEPTUH B UJICATHHOM KojeOaTeTbHOM
KOHTYpE

5.1.7

BreinykaeHHBIe MexaHudeckue KoseOanus. Pe3onanc.
Pe3onancHas kpuBasi. BeIHYX/IEHHBIC JIEKTPOMArHUTHEIC
KOJICOaHHUS.

5138

[lepemennsblit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOIIHOCTB MEPEMCHHOT' O TOKa. AMHJ’II/ITYJ]HOC n
HeﬁCTBYIOHICC 3HAYCHHUC CUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

Tpauchopmarop. [IpousBoxactso, nepenaya u
MOTpeOJIeHNEe AJIEKTPUYECKOW DSHEPTrUu. IKOJOTHYECKHE
PUCKHM TIpU IPOU3BOJACTBE DJIEKTPUYECKOW DHEPTHM.
Kynberypa HMCIOJIb30BaHUS ANEKTPOIHEPTUU B
IOBCETHEBHOMN KU3HU

5.1.11

Texnuueckue yctpoiicTBa: ceiicMorpad, 3JIeKTpHUUYECKHit
3BOHOK, JINHUHU DJIEKTpOIIepeIad




[Ipaktuyeckne pabotel. MccnenoBanue 3aBUCUMOCTH
nepuoja ManbIX KoyieOaHHWil Tpy3a Ha HUTH OT JJIMHBI
5.1.12 HUTU ¥ Macchl rpy3a. McciaenoBanue nmepeMeHHOro ToKa B
LeNU M3 TMOCIEeI0BAaTEIbHO COSAMHEHHBIX KOHJEHCATOPa,
KaTyIIKH U Pe3UcTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJHBI, YCJIOBMSI  PacIpOCTpPaHEHHUS.
521 Ilepuon. CkopocThb pacrnpocTpaHEHHs] U JUIMHA BOJIHBI.
[lonepeunsle ¥ MPOIOJILHBIE BOJIHBI

592 ##H#Par### Nnrepdepenuus u qudpakius MEXaHUIECKUX

BOJIH

3Byk. CxopocTh 3Byka. ' poMkocTh 3ByKa. BricoTa TOHa.

523 Tem0p 3ByKa

9J'IeKTp0Mal"HI/ITHBIe BOJIHBI. YcnoBus H3JIYUCHUSA
524 QJICKTPOMAriMTHBIX BOJIH. Biaumnas OpHUCHTalI U
BCKTOPOB E, Buuvs BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

> CBolicTBa  JIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)K€HHE,
5.2.5 npeoMIIeHue, MOJISIPU3AITH, nudpakmms,
uHTepdepenys. CKOpoCTb 371E€KTPOMAarHUTHBIX BOJIH
526 [lIkana  3JIEKTPOMArHUTHBIX BOJIH. IIpumenenune
o 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHOMNBl paguocBsa3u U TeneBUIEHUA. Paguonoxanus.
o DIIEKTPOMArHUTHOE 3arPsA3HEHHE OKPYKAFOIIEH CpeIbl
TexHnueckue ycTpoiicTBa: My3bIKaJIbHBIE MHCTPYMEHTHI,
508 yIABTPa3BYKOBasl JAMArHOCTHKA B TEXHUKE M MEAMIIMHE,
o panap, paguonpUEMHUK, TEJIEBH30p, aHTEHHA, Tele]oH,
CBY-nieun
OIITUKA
531 [IpsimosinHENHOE pacpOCTpPaHEHHUE CBETA B OJHOPOIHOM
A cpene. JIyu cBera
532 OtpaxkeHue  cBeTa.  3aKOHbl ~ OTpPaXEHHS  CBETa.
A IMocTpoenune N300paKeHHii B IIIOCKOM 3epKaie
533 IIpenomsienne cBera. 3aKOHBI IPEJIOMIIEHUS  CBETA.
53 e AOGCOIOTHBIN NOKa3aTeNb MPEIOMIICHUS
' 534 Ilonnoe BHyTpeHHee oTpaxeHue. llpenenpHbIl yrou
e IIOJIHOTO BHYTPEHHETO OTPAXKECHUS
5.35 Hucnepcus ceeta. CnoxkHbIi cocTaB Oesoro cBera. L{set
CoOuparone W paccewBarole JUH3bL. TOHKas JHH3a.
536 @DOKyCHOE pacCTOSIHUE U ONTUYECKasi CHJIa TOHKOW JIMH3BI.

[Toctpoenne  w300pakeHWid B COOMpAOIIMX |

paccenBaromux JMH3ax. @dopMyna TOHKOW  JIMH3BL




VBenuueHue, JapaeMoe JIMH301

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH

5.3.8

Wnrepdepennuss  cBera.  KorepeHTHble  MCTOYHHUKH.
VYcnoBus HaOmoIeHUsT MaKCUMyMOB W MHUHUMYMOB B
UHTEpPEPEeHIIMOHHON KapTUHE OT JBYX CHH(Da3HbBIX
KOTE€PEHTHBIX UCTOUYHHUKOB

5.3.9

Judpakaus ceera. JudpakimonHas pemiérka. Y CIOBHE
HaONIO/IeHUsT TJaBHBIX MAaKCHUMyMOB TMIpH  MaJCHHUH
MOHOXPOMAaTHYECKOro  cBeTa Ha  JTU(PAKUHUOHHYIO
peeTKy

5.3.10

Honﬂpmamm CBCTa

53.11

TexHuyeckue ycTpoiicTBa: O4YKH, Jymna, ¢oToamnmapar,
MPOEKIIMOHHBIA  ammapaTr,  MHKpPOCKOI,  TEJECKOII,
BOJIOKOHHAS! ONTUKA, AUPPAKIIHOHHAS PEIIETKA, MOISPOUT

5.3.12

[Ipaktnyeckne  paboTel.  M3mepenume  mokazarens
npenomiieHus. VccnenoBanue CBOMCTB M300paxeHH B
nuH3ax. Habmonenue aucnepeun ceera

SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTU

FpaHI/IL{LI IMPUMCHUMOCTHU KJIACCUUECKOM  MEXaHMKHU.
HOCTy.]'IaTLI TCOPHUU OTHOCHUTCIIbHOCTHU: HWHBAPUAHTHOCTD

61 MOJyJasl CKOpPOCTM CBe€Ta B  BakyyMe, IPHUHIUI
OTHOCHUTEJIbHOCTH DHUHILTEIHA
0 6.2 OTHOCUTENBHOCTh  OJAHOBPEMEHHOCTH.  3aMe/JIeHHue
BPEMEHU U COKpPAIICHUE JITTMHbI
6.3 DHeprus ¥ UMIYJIHC CBOOOTHOM YaCTHIIBI
6.4 CBs3p Macchl C B3HEpPruel M MMITYJbCOM CBOOOIHOI
YaCTHUIIbl. DHEPTHUS MOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®N3UKA
SJIEMEHTBI KBAHTOBOI OIITUKU
711 ®otonbl. ®opmyna [Inanka cBsi3u sHepruu HOToHA C €ro
4acTOTOW. DHEprus U UMMyJbC (POTOHA
712 OtkpeiTHe U uccnenoBanue QGorosdpdexra. OnbiTel Al
CroneroBa. 3akoHbl poTorPdexTa
7.1 713 VYpaBHenue OifHmTeitHa s oToaddexra. «KpacHas
rpanuna» Gotorddexra
7.1.4 JHaBnenne cBera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHYECKOE JEMCTBUE CBETA
716 Texnuueckue ycrpoicTBa: (OTOIEMEHT, (OTOAATUUK,
COJIHEeYHas Oarapes,, CBETOAHOA
7.2 CTPOEHUE ATOMA




7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIEA0BaHUIO CTpOeHMs atoMa. [InanerapHas monens
aToma

71.2.2

[ocrynater bopa. M3mydyenue u moriomeHue (GpoTOHOB
P MEpexXoAe aromMa C OAHOIO YpPOBHS JHEPrUM Ha
npyroi. Buael ciektpoB. CrieKTp ypOBHEH SHEPrUU aToMa
BOJOpOAA

7.2.3

BosiHoBrie cBolicTBa wactul. Boanel ge  bpoiis.
KopnyckynsipHO-BOTHOBOM JyaJu3M. Judpaxius
3JIEKTPOHOB HA KpHUCTAJLIaX

724

CrioHTaHHOE U BBIHY)KJIEHHOE M3JIy4eHHE. Y CTPOHCTBO U
MIPUHLMI paboThI J1a3epa

7.2.5

TexHudyeckne  yCTpOWCTBA:  CIEKTPAIbHBIA  aHAIHU3
(cekTpockon), 1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[Ipaktrueckue pabotel. HaOmromeHuwe  uMHEHYATOrO
CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOAEHUS W PErucTpaluu 3JIEMEHTapHbIX
4acTHIL

7.3.2

OtkpbeiTHe panuoakTuBHOCTH. OmbIThl Pesepdopma mo
OTPENICJICHUIO COCTaBa PAJMOAKTHBHOTO  H3ITyYCHHUS.
CpoiictBa anbda-, Oera-, ramMmma-u3iIydcHHs. Biusaue
pa)II/IOElKTI/IBHOCTI/I Ha JKX1UBBIC OpFaHI/ISMBI

7.3.3

OtkpsiTHe poTOHA U HeNTpoHa. HykioHHas Mozens sapa
I'eiizen6epra — MBanenko. 3apsa sjapa. MaccoBoe 4UCIIO
sanapa. M3oromsl

7.3.4

Anbda-pacnan. DNEKTPOHHBIH M TO3UTPOHHBIA Oera-
pacnan. ['amMa-usmydenue. 3aKkOH  PaJIUOAKTUBHOIO
pacriaga

7.3.5

DHeprus CBs3U HYKIJIOHOB B sjipe. SnepHbie cuibl. Jledekr
Macchl sapa

7.3.6

SAnepusle peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

Snepuslii peaktop. Tepmosinepuslii cuntes. [Ipobiemsl u
MEPCIEKTUBBl  SIEPHOM DHEPreTUKHU. OKOJOTHYECKHE
aCIEKTHI SIAEPHON SHEPTETUKHU

7.3.8

QHCMCHTapHBIC YaCTHUIIEBI. OTKpBITI/Ie MMO3UTpPOHA.
CDYH,Z[aMCHTaJ'ILHBIC B3aHMOJCHCTBU

7.3.9

TexHuueckue ycTpoucTBa: A03UMETpP, Kamepa BuibcoHa,
SJICPHBIN peakTop, aToMHasi bomba

7.3.10

[Ipaktrueckue pabotel. MccnenoBaHue TPEKOB YACTHIL
(o roToBBIM (hoTOrpadusam)




OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3aHoro Heba. Co3Be3aus, sipKue 3BE3/IbI, TUTAHETHI,
X BUINUMOEC IBUKXCHHUC

8.2

CosHeunass cucrema. llnanersl 3eMHOH  TpYIIIbI.
[InaHeThI-TUTaHTBI K UX CIIYTHUKH, KAPJIUKOBHIE TIJIAHETHI.
Mansie Terna CoIHEYHOH CHUCTEMBI

8.3

Comnne, ¢dorochepa wu  armochepa. ConHeuyHas
AKTUBHOCTb

8.4

Ncrounuk snepruu CosHua u 3BE311

8.5

3BE3/1bI, HMX  OCHOBHBIE  XapakTEPUCTHUKU:  Macca,
CBETUMOCTb, pajuyc, TeMIlepaTypa, HX B3aUMOCBS3b.
JlnarpaMMa  «CHEKTPaJIbHBIM KJIACC — CBETUMOCTBY.
3BE3aBI TUVIABHOM MOCJIEAOBATEILHOCTH. 3aBUCUMOCTh
«Macca —  CBETHUMOCTLY®  Jia  3BE3J  TIJIaBHOM
MOCJIEIOBATEILHOCTH

8.6

###Par###BuyTpennee crpoeHue 3BE31. CoBpeMeHHbIE
MPEACTABICHUS O IPOUCXOXKIEHUHU U BOtonuK COJIHIIA U
3BE3. DTaIbl )KU3HU 3BE3D

8.7

Mneunsiit Ilyte — Hama [Danaktuka. CnupanbHas
crpykrypa ['amaktuku, pacnpeneneHue 3BE3N, rasa H
neutd. I[lonoxxenne m nBuxenne ConHua B [Manmakrtuke.
[Tnockas u chepuyeckas noacucreMsl I'anakTuku

8.8

Tunsl ranaktvk. PangvoranakTuku W KBa3zapbl. UYEpHbIe
JBIPBI B SIAPAX TalaKkTHK

8.9

Bcenennas. Pacumpenune Bceenennoil. 3akon Xa0b6ma.
PazGeranue ramaktuk. Bospact um pagmyc BceneHHof,
teopus  bosbmoro  B3peiBa.  Mogene  «ropsguei
Bcenennoi». PenukToBoe usinyyeHue

8.10

MacmtabHast cTpykrypa Bcenennoil. MeraranakTuka.
Hepeménnslie npobiaeMbl aCTpOHOMUHT




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

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

ChopMUpOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanuIbl, 00J1ACTH) MIPUMEHUMOCTH (PHU3UYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OTPAaHHYEHHOCTb
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TNPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbhIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a/1a4yu, TpPeOyIOIME NMPUMEHEHUs] 3HAHUA W3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJICHUA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, MPOBOAUTH HCCIECIOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
IIpU MPOBEACHUH HCCIEIOBAHUN B paMKax y4eOHOro SKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  HCIOJb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIUen
(U3NYECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




HEPEYEHbDb OJIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX HA

EI'D 110 PU3UKE
Koa Koo [TposepreMELi 3TEMEHT COTEPHAHAR
pasdena’ | WIeMeHTA
TEMEL
1 MEXAHITEA
1.1 EMHEMATHEA

Mexagrdeckoe IBHESHHE
CHCTeMa 0TCIeTa

OTHOCHTEIEHOCTE MEEAHHUECEOTD JBHESHHA

MaTepEambHAR TOUEA. 24

Ee pamaye-sexTop:

OEpenETTEHHE: () :

TPACKTOPHA

CrnozeHHe DepeMemeHHE:

AT = AT +AF,

CEopocTs MATEPHANBHOH TOTHH:

U=— =?'={u U ]|
i VTP T rfa
ﬁt.‘u—lﬂ
Ax :
:=E = X, agamormuEe U, = ¥ U, =2
—E =0

—

Crozerne cropocreii: V) =y +U

BrmHECcIeHE® NepeMemeHER H OYTH MATEPHATBHOH TOUEH NpPH OpAMOIHHEHHOM

OEMEEHHH EIOTE OCH X 00 TpafHKY 3aBHECHMOCTE Uy (t)

. AD

VeEopeHHe MaTepHATBHON Tomm: 9 = Ar

Se—=0

=L:'r ={E.I‘ H-P,EI} ,




a_;_=_:l ={U_,-]||;_EHHIICITMU a'r={u.'}:.' : ={U"':I-

1.1.5

PHH-HCIMEPHDE' HPE?.IUJII-!HE;!HCIE OJEH&EHHE!

x(1) = x,+u, 1

v (t)=u,, = const

1.1.6

PaproyckopeRHOe OpAMONHEEHHOS IBHAEHES

2
] af
x(1)= .=q,+u,,,!+*T

Ut =uy, +al

a, = const
ra 4 i
L'I..-.'.'. _le = Ea.rr:- ’rz - ""-I.}
LU+
[Tps DEHASHHE B OTHOM HANPABTEHHHE IYTE - = N [
1.1.7  |Ceobogmos mazenne. ¥ cxoperHe ceofomsoro
nageEHA. [[BH&SHHE TeTa, OpoImeHHOTO OOX
yraosm ¥ k ropuzoHTY:
[x{ )= +u =% +U cosd-f
. ¢ ?
lle'ﬂ t)=y +u, r+H'— =y, Ty sina-r— 8!
T o 2 ’ 2
JUr{I} =U,, = U, COS
|\, (L) =uy, + g r=v,sina— g1
[8.=0
| &, =—g = const
1.18 |Epusommmefinoe mpmaense. [IBH&eHEe MaTepHANBHOR TOUKH N0 OEPYAHOCTH.

VTI0Ba% B THEEHHEAR ckopocTs Tousn: U= 0K IIpa pasmoMepmon QemseHms
L
TOMEH 00 okpyaEocTH @ = T =TV
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L .
LenTpocTpeMHTEIBHOS  VCKOPEHHE — TOWEH: a=r=E={n£H“. Iomsoe

VCKOPSHHS MATEPHATEHOE TOUEH

1.1.9 |Teepooe Teno. [ocTymaTemsnoe H BpaIaTeIbEOS IEHACHHE TEEPIOTO Tela
1.2 JTHHAMITEA
1.2.1  |Muepomamemele cHcTemMBl oTcueta. [lepesii sakos Heroroma. [IpmEeEmen
oTHOocHTeIbHOCTH ['anknes
1.2.2 m
Macca Tema. IltotsocTs Bemectsa: P = F
123 B =E+E
Cana. [IpHAIHI CyNEPIOSHIEE CET. { jumpzapere — 41 T 475 1o
1.2.4  |Bropo# sakor HetoToda: ona MaTepEansHoE TousH B HCO
F=ma: Ap= FAt mpa F = const
1.25 |Tpermit 3axon HeroToHa D08 MaTepHANBHBIX L
TOHER. "!1_-'[ = féu Py F3|
1.2.6 |33aK0H BCEMHPHOTO TATOTEHHN: CHIB NPHTAASHHA ME&IY TOUSUHEIMH MACCAMH
IIL I,
pamems F= G5
Crna Tamects. lerTp THMecTs Tena 3aBHCHMOCTS CHIBl TAAECTH OT BRICOTH h
HAI NOBEPXHOCTHI0 IIAHETH pagaycoM Ry
- GMm
mg=———
(R,+h)
1.2.7 | CHia yopyroctd. 3akon I'vea: F. = -kx
1.28 |Caua tperrx. Cyxoe TpeHHE.
F
CHTa TpeHHA CEOTBAEHHA F:-p =uN.
CHIa TpeHHA NOKOL: F,2uN,
Koapdumment tperms
1.2.5

Hasmaenns: P=—7

5

CTATHEA




1.3.1 MomeHT CHIE OTHOCHTEIEHO OCH BpPALISHHA:

|M| =Fl 1z | - moewo cmm F
OTHOCHTEIBHO OCH, NPOXOIRMEeH epes TOUEY
O mepoeEIHEYIAPHO PHCYHKY -

1.3.2 Hemrp wace Tema. Ilemtp Macc CHCTeMB  MATEDHATBHEIX — TOWEK:
- ML+ OL5 + ... (z )

Lo = . B ogmopomEom mone Tamecta | 8 = CONSL] jem
T omm+ P HERTP

MACT TEIA COBOATAST © 10 HEHTPOM THAHECTH

1.3.3 M+M,+.=0

WenoBHA paEHOBSCHE TEepIoro Tara B HCO: -
B * { +FE+..=0

ey

1.3.4 Jaror [lacxkams

TlapTeHHS B AHIEOCTH, DokoAmedica 5 IICO: p= @, +pgh

1.36 J350H __JLPm|e:a: Jr_:_:_l:_\‘: = _Eu—.\qrs ,

2CaH Teno H #HINeCTE NoxoATCA B OO, To Fapx = pgVasseen

VeIoBHE ILIBaHHA TEI

3AKOHEBI COXPAHEHHA B MEXAHIKE

1.4.1 Hyoryasc MaTepHATEHOR TOYEH: p=mu

14.2 Humyabe cHeTeMEn Tl p=p+p+.

1.43 |3aKoH HIMEHEHHA H COXPAHSHHA HMITYIBCA:

BICO Ap=A(P+p+.)=F__At+F,___ At+...

BHCO APp=A(p+ P, +.) =0 ecm F e + Frppry +..=0
PeaxTHBHOE NBH#CHHE
1.4.4 PafoTa cHIb Ha MaTOM DepeMelleHHH: f::
A=|ﬁ-|i?‘|-msu=ﬁ-ﬁx “ﬁ:jz:
Ar X

145 Momeocts crn:

eCTH 33 BpesA Al paBoTa CHITB H3MEHISTCR
Ha AA | To MomEOCTE cHIE




P=E = F-u-cosa jf_—-'
At |y 0
T,

1.46 2 z
_ . m _p
KHHeTHUeCKAR IHEPrHA MATepEATEEOH Touxm: £, = =-—.
2 Zm
3AK0H HIMEHSHHA EMHETHUSCKOH 3HEPTHE CHCTEMBI MATEPHATBHEIX TOYMEK. B
neo AE _=A +A, +..
147 [loTermHATEHAA 3HEPIEA:
[IH IOTeHITHANBHRY CHIT A|3 = Ly roremr — Egm = _'ﬁ"E:m;m .
[loTeHNHATERAA 3HEPTHA MAaTePHATGHCH TOURH B OJHOPOIHOM IIOOE TAHECTH:
Egp:ﬂm: = :I'r'I.E,]]
[loTeHNHATERAR 3HEPTEA YIPYTO JefOPMEPCEAHEOTO TETA:
E:IOT:EIT = ?
148 |3aK0H HIMPHSHHA H COXPAHEHHA MEXAHHISCKOH 3HPTHH

Euax = Exne 4+ Enorem,

e HCO ﬂll:E:.l:n:u: = Anru:mu:;:m’. CECT »

e HCO _AI'E::;:IL =0 , BCIIH Apcar mumzsen, cnx = 0

1.3

MEXAHHYECKHE KOIERAHIA H BOJTHEL

151

[apuonndeckns Koae0aHHA MATEPHANRHOH TOUEH. AMIIATYIZA H  Qasa
EolefaHHE. KHHeMATHYecKOS OMHCAHEE:

x(t)= Asin(or+9,),

v.(t)=x,

arl[.r} = I[J:.-'Jr :IJ = —BJEJ.’{ !']I = a, +o0 x=0 ,THE X — CMeIEHES H3 IO EHAR
PABEOEECHA.

JMuHaMHETeCEDS OIMHCAHEE:

2
may = -kx, roe k= mm” . 3o suagwT, atoe Fy = -k

JHSPTeTHYECKOS OIHCAHEE [JAK0H COXPAHSHHA MEXAHATECEOH IHEPTHE).




+ =
2 2 2

CEsb AMILTHTYOR EOTeSAHHH CMeIIeHHA MATEPHATEHOH TOUEH ¢ AMILTHTYIAMH
EOTe0aHHE e CEOPOCTH H YCEOPSHHA:

z
=0Ad a,=wo4

umu:

1.5.2

2 1

[leproo B gacToTa KoneGaHEH: T'= E = ; ;

].-.[E'PHD,'_'[ MAIEE CEOJONHEBIX  KOMe0AHHME MATEMATHUACKOTD MANTHHEA:

7= EI{JI_
g

m
[lepron cEoGoMHMX EONe0AHEH MPYEEHEOTO MARTHHER: T= 21[1 ||I

1.5.3

Breoryagensme onebanna. Pesonanc. Pesoancran kpEsat

154

[Tonepensble H NpoXOIEHLIE BOTER. CEOPOCTE PACHPOCTPAHEHHA B LTHHA BOTHLL

a=vT=2
.

Hurepdepenmit H M PAKTHA BOIH

1.5.5

3eyr. CEOPOCTS 3BYVEA

MOJIEEYIAPHAA $HAHEA TEPMOOHHAMIIEKA

2.1

MOJIEKYLIFHAA $HSHEA

2.1.1

Mogems cTpoesER razos, FEIKOCTSH H TBEpIsX Te1 [IycTs TepoIHEAMATECKAR
cHCT2MA (T210) cocToHT H3 N OIHEAKOBRIX MOTEKYI. T 0rIa KoHIeCcTB0 BRIIACTEA

N m
V==

A
rae N — 9HeI0 ABOTAIpO, M — Maccd CHCTEME (Tena), K- MOTEpPHAR Macca
ESIISCTBA

TemmoBoe MBHASHHE ATOMOE H MOIEEYI BEMI2CTHA

BsamyoneHcTEES 9acTHI BeecTEL

Hudidyzng. bpoyHoBcKoe DEHESHEE

Mogens mneamesore raza B MET

CEAzh MeR Ty JAETSHHEEM H CpelHsH KHHSTHUISCECH IHEPrHsH MOCTYIATEIRHOTO
TENIOBCTD JBHESHHA MOJISKYI HISATsHOTO Tasa (ocHoEHoe ypasrerne MET):




—l::r m?—gn- i —En-s_ i
p 3 L 3 > 3 71" Eance - T8 Mo — MACCA OTHOH MOTEEY.THL,

N
f1=""" — KOHIeATPAITHA MOTSEY

v

AfcomoTHas Temmepatypa: L =t"+ 273K

CEAsh TEMIEPATYPH TA34 CO CPeIHEH EHHeTHIeCKOH 3HeprHeE MOCTYNATEIEHOTO
TRINCBOT JBHESHHA ET0 MOIEKY:

£ = E =E;;T
2 2

219

Ypasremue p= okT

2.1.10

Mogens E1eaThHOTO Ta3a B TEPMOTHHAMERE:

{?paBHEHHe Mengeneepa — Knaneipona

Bripasenne A BHYTPeHHEH SHEPTHE

Ypasremne Memneneera — Kaanefipora (mpmyvenmsbie $opPME 3AIMHCH):

pV =" RT—vRT= NkT p=PET

B n

Bupa#erEe 118 BHYIPeHHeH 3HEPIHE OJHOATOMHOTO HIPATBHOTC Tasa
{mpHMeHIMER (DOPMET SAMHCH):

3 3 3 3
U=EvRT=ENkT=—ERT=vcpT=;pD’

2y

2.1.11

3aror [JanpToHA OIX JABTSHHA CMECH PASPEsEeHHEDX TA308:
P=p+pe+ ...

2112

Hiompomeccsl B paspeeHHOM Ia3e ¢ NOCTORHHEIM THCIOM MOTEEVI N
{C MOCTOREHEDM EONHTSCTEOM BRIIECTEA ¥ )

H3oTepMA (T = const): pV = const,

H3oxopa (V = const): $ = const |

V
m306apa (p = const): = = const

['padeaeckoes MpencTasIcHES HIOOpoOeccos Ha pV-, pT- B VI-oHarpasnax.




Oohe THHSHHEIN Fa330ERH J4K0H:

E = Const

T DOCTORHHOTD KOMHYACTEA BEMIACTRA ¥

2.1.13 |Haconmesnsle B HeHACKINSHHES MApH. KagecTEeHHAR 3ABHCHMOCTS ILTOTHOCTH
H JABIEHHA HACHIMSHHOTC MAPa 0T TEMIEPATYDEL, HX HE3AEHCHMOCTE OT 0OBEba
HAcRIIIEHHOTO Oapa

2.1.14 |BmazmocTs BO3IyVEA.

p:ll._:ll { T} pu:a]:a {.T}
OTHOCHTETEHAA BIARHOCTE: § = o T
BRCAIN, Capa |{ } puru:q.na]n{ }

2.1.15 |Himemenme arpeTaTHEIX COCTOAHHE EBeIISCTBA HCOAPEHHe H EOHICHCAITHA,
EHIIeHHE EHIEOCTH

2.1.16 |HimmeEenne aTpeTaTHEX COCTOAHHHA ESMSCTEA. INTABTSHHE H KPHCTAMIHIATHA

2.1.17  |IIpecCpaszoBanue IEEPTHE B (A30BHX NEPEX0IAX

2.2 TEPMOTHHAMHKA

221 Tennceoe pasHOESCHS H TEMIEPATYPA

2.22 |BEyTpeHHAR 3HSPrHA

2.23 |Tennomepenada kax cmocod HIMeHSHHA BHYTpeHHeH 3HeprHE 0e3 COBEPIIEHER
patoTH. KoHESKIEA, TeNI0NpPOE0IEOCTE, HITYIeHES

2.24 |KomquecTso TennoTsl
V1emeEaN TELIoEMEDCTE BemecTsa o (= cmAT

2.2.5 | ¥ZennHax TemwioTa mapoodpazosaErA L: (Q=Lm
VIenEHEAR TEILT0TA [LIABIEHEA A : = A
¥ IenbHAR TEILTOTA CTOPAHHA TOILTHEA : ) = qm

2.2.6 JnedeHTapHAR padoTa B TePMOIHHAMHRS A= pAV  Biumenesune padoTE
oo rpadHEy Nponscea Ha pY -IHATPAMME

2.2.7  |Ilepsrmni 3aK0H TEPMOTHHAMHEH:

Q:z ='ﬂLi:IE+AI.! =(U2_U|}+"4|z.

Aguabara;




G =0= A, =U-U,=-AU,;

228

Bropo# 3axcH TepuonHHaMHEE. HeodparHusie nponeccs

2.2.59

[lpsymrmes JefcTeRA Temnoesmx Mamms. KITTT:

e Qo || Qo
Qa_—_p Q:u-_p Qﬂ:ﬂl‘p

22.10

Magcruamnoe sgagerne EIL Tuwa Kapro:

?;L'_p B Tm: — I_Tﬂ
L e

marp

MK = Vigypny =

2.2.11

YpasrenHe Terwtosore Samanca: Oh + Qe+ Qa+ .. =10

SIEKTPOTHHAMIEA

3.1

SIIEEKTPHYECKOE IIOJIE

311

JNEETPHIAUEA Tel H €& NPOABISHHA. JIeETpHIeckHi 3apal. Jea BEIa 3apaia.
JneMeHTAPHBIE JISETPHEYSCEHH 3apad. JakoH COXPAHEHHA WISKETPHIECEOTD

3ApAIA

BzammonsHcTER: 3apAnoE. Togsusee sapaas. Jakon Kymoma:
E 0THOPOIHOM BEMIECTES ¢ THINSETPHYECK oM POHHIAEMOCTED &

|l'-]f||'|l'-]f2 _ 1 |l'-]f,||l'-]f2

F=k
et dmeg,

JnerTpEdeckoe none. Ero JsHcTBHE Ha 3IeKTPHTIECKRE 3ADATIE

F

HHD.P.H.]KE'EHE-DTB ITEETPHYE CEOTD IO E= ;
ql;q:-ﬁn:t

IToae TowsaHOrO JApATaZ -E,- = ki; i
I

onHOpogHOe mone: £ =const .

KapTrHn THERH HANPL&EHHOCTH 3THX NOIeH

[[oTEHNHATEHOCTE MEETPOCTATHIECHODD ITONTH.

PazHoCTE DOTEHIIHATOE H HATIPA# CHHE

Ay =qle,—9:)=—gAp=ql




[IoTeHnHRATEHAR SHEPTHA 3APATa B JMeETPOCTATHTE CROM TTOMMe:

W=qgp
A= AW

I
TToTeHnHAT MEETPOCTATEYECEOrO moaa: P = E ;

CEf3h HANPAECHHOCTH NONA H PasHOCTH NOTEHIHANCE INA OJHOPOJHOTS
anexTpocTaTHeeckoro oora: U =Ed

3.16 |IIpeHumED cynepOosHOHE XIEKTPHYSCKHR DOTeH:
E=E+FE,+. 90=0,+¢,+..

3.1.7 |llpcEoOEHEH B IEKTPOCTATHHEECEOM — OOJe.  YCJIOBHE — PABHOBECHH
SAQAI0E. BHVIPH NPOBOJHHEA _rE —()., BHVIpH H HA I0BEPXHOCTH
mposonEmEa P = CONst

3.1.8 |TH3IeKTpHEE B MIEKTpOCTATHREeCEOM mode. JH3meETpHYIeckAS OPOHHEIASMOCTD
BemecTea &

319 q
Konasacarop. 3MeETpoeMEOCTE EOHISHCATOPA: L= E .

gg, 5
JNeETPOSMEOCTE IIOCKOTe KOHISHCATOpA: €= r =EC'“
3.1.10  |IlapaniemeHos coeTHHeHHE KOHISHCATOPOE:
l:".] = I'.'|1 + E|_1+ P U] = Uz = ..., CI}EPLT.'I: = CL + Cz + ...
[locaeqoBaTempEOS COETHEEHHE KOHISHCATOPOB:
1 1 1
U=U+ e+ qi=ge=.. _G,., =E+E+---
31.11 5 ” gl CLE qz
H 3APLEEHHOTe EOHIEHCATOPA: = = =
S P m T T Tac
3.2 3AKOHBI IIOCTOAHHOIO TOEA

32.1 Ag

Cematora: { =— NocToxaseE Tok: [ = const
Al

J1a mocToANEOTO TOEA q = [t




322 YeIoBHA CYINECTECEAHHA 3MeETPHYSCKOTO TOKA.

Hampasenne Ur 31C E
323 [

Jaxor Oua a8 yaacTsa nems: 4 = 7
324 |30eETpHUeCEOS CONPOTHBISHHE. 3JABHCHMOCTE CONPOTHEICHHA OTHOPOIHOIS

OpOBONHHEA OT ero OJHHM M CeYeHHA.  YASThHOE CONpPOTHBISHHE

!

EemectBa. % = F’E
3.2.5 A

Heroumssn tosa. 3]IC weroummxa Toka: B = ==

q

BrEyTpesHee cONPOTHRIFHEE HCTOTHEES TOKA

126 |3akoE Oma amE moaHEOH (3AMEHYTOH) 3TeETPHYSCEOH E.r
E i -
E=TR+Tr orevaa I = = R

mens: E =R + I, otEyaa F+r

327 |IlapaxztemsHos cosIHEHREHE OPOBOTHEKOE:
1 1 1
- . o1 = =———,..
= I] + I_ n T Ul U_ P Rtupuz }EJ _EI_ =

[locaegoBaTenbEOS COBIHEEHHE MPOBOIHHECE:

U= +Wh+ . Li=i=.. . Ruma=FEi1+ER:+ __.
328 |Pafora anesrpHueckoro toa: A = [Ut

3axor [[xoyna — [lenna: Q =I°Ri.

UE

Ha pesmcrope R: Q= A= FRr=Ilt= ?!‘
329 AA

MomBocTs NISKTPHYSCEOre TOKA: P=E =1U

Li—=0

UE

Tenmosan MOITHOCTE, BELTETAEMAR Ha PEISHCTOPS! FP= IER = E =il s

FE — "i'qt:r L]
At

=EJ

MommocTs HeTo9EHER ToEA:

Ar—=D




3210 |Ceofozmme  HOCHTEIHE  JISETPHYSCEHX  3apDAI0B  E  NPOBOIHHEAR
MexaHHIME OpOBOIHMOCTH TBEPIOMX METANIOE, PACTBOPOE H PacilTAEOB
HISKTPOIHTOE, Tases. [lomynposonsass. [loaynpoEoIHEKCERE THOT

3.3 MATHHTHOE ITOJIE

331 |Mexaguweckoe BiamMmoneHcTEHe MarHHToB.  MarmwtEoe mome.  Bewtop
MATrHHTHOH HHIYEIHH. IpusmHD CYIEPIOIHITEH MATHHTHEIX
noreii: B=H + B, +...

JIHeMH HHOVEITHH MATHHTHOTO momd. KapTHHA JTHHEH HEIYEIHH MarHHTHOTO
IOIE MOT0COEOT D H DoIE0S000Pa3HOr0 MOCTORHHBI MATHHTOE

332 |Onoerr 3perega. MarewrteEce nmoae npoeogEREa © TokoM. KaprumEa THEHE
HHIYENEH MArEHTHOTD DO JAHHHOTC OPAMOTO NPOBOIHEKD H 3AMEHYTOIO
EOIBIEBOTC IPOBCIHAKA, KATYIIEH ¢ TOECM

333 |CHia Aumepa, ee HATPABTEHHE H BTHIHHA:

E, =IBIsint 5 © _ yron MemIy HANpaEmeHHeM NpOECIHEKa
H BeETOpOM 53

334 - o= Bsi o
CHna Jlopenna, ee HANPABISEHS H BeIHIHAA. 170 = ||V O5INA 12 U —yr00
MeETy BekTopam U m B, ISEEeHHe 3apLEeHHONR TACTHIE B OJHODOIHOM
MATHHTHOM 11012

3.4 SIEETPOMATHHTHAT HHIYEITHA

341 |Iloror BeETOPa MATHHTHOH HETVEIHE i /ﬁl
® = B S= BScosa ﬁ/

342 | HAnenme 3nexTpoMarHEHTHOH HEOVEIEH. 3][C HERIyETHE

343 |3aK0H JIPKTPOMATHETHOR HEIVEOHE Papazes:

AP :
E,=—— =-P,
At Ju—

344 | 3]C EHIyEUEH B IpAMOM NPOBOIHEEE B oy
OMHRCH |, TBEAYIIEMCR CO CKOPOCTER U _,A‘ra 7
{ﬁ 11 } B OJHOPOIHOM MATHHTHOM o2 B: fx"' / o ;:

It /7 iy /
/N /

|E1| = Blucos® e U —yror memny sextopon B 5 Hopyamsio 1 K

ILIOCKOCTH, B KOTopol TesaTsextopel / B U ecm J L Bu 01 B,




o |E| = Blv

345 |Ilpasuno Jlemma
346 &
HueoyEmHEROCTS: L= T JHm P =11
Camonerysmes. 3C caMoEHIyEIEH: E,=—L— =—LI
At 1m0
34.7 L

JHEPrHA MATHHTHOTO TOIA EATYIEH © Tokosr, W, =

3.5

SIEKTPOMATIHWTHEIE KOJIEEAHIA 11 BOJIHEI

351

Konefarensanii korTyp. Crod0IHEE 318K TpOMATHATHELS
EoTe0aHHA B HISATRHOM E0NedaTebHOM KOHTYpPE: ¢ I

q(t)=gq_ sin[ot+o,)
I(f)=gq =wg,, cos(ot+g,)=1 _cos{wt+g,)

T oo BT
Dopuyna Tomecona: T'=2n+ LC | oteyaa T JiC

CEAsh AMIDIHTYORI 3apAJa KOHIGHCATOPA ¢ AMINHTYIOH CHIW TOKA
OpH CBOGOIHEIX NIEETPOMATHHTHEIX KONe0aHEHAX B HISATBHOM E0I20aTeIREOM

ITLAN

EOHTYPE. Ymax = o

3.5.2

JaxoH COXPAHEHHA SHEPTIHH B HISATRHOM E0nefaTeIbHOM KOHTYPE!

cu* Lr cui_ L
5 + 5 = 5 = 2 = CONSt .

353

BBD-I}'I.:[EI—IEHE HIEKTPOMATHETHR S Eome0anEd. Pesomane

354

[epemenmni Tok. [IpomssomcTeo, mepedawa H moTpelmeHHe 3MeETPHUSCHOR
IHEPrHH

355

CEOECTEA  JISKTPOMATHHTHRK BOMH. B3aWMHAR  OPHEeHTAOHA EeETOPOE

B 3MeKTPOMATHHTHOR BomEe B Baryyme: K |1 B 1 ¢

3.5.6

MEama JMSETPOMATHHTHELY —BOJIH. ]:[PI-D.IE‘EE!-IHE MIEETPOMATHHTHRLE BOUH
B'IEKHEEEI-IﬁhIT_‘r'




3.6

OIITHEA

361 |[lpavomumeliEce pacOpocTpaESHNHS CBeTA B oJHCpomHoH cpexe. Towedmi
HCTOYHHE. JIyd cBeTa
362 | 3apomm oTpaseHHA cBeta. & = p
alP
363 |Ilocrpoemns n3obpaseHAH B IIOCKOM IEpKATE
364 3AKOHE OPeJOMISHHA CBETA.
Ipenostenne cpera: 451N 0= 1, sinp
ADCOMI0 THEIH TOKA3ATeNE TpeToMISHIA:
c
'naﬁr = ; 4
n _ 4
OTHOCHTE IEHED OEAZATENS OPEIOMIEHER. Thm = E =—.
2
Xox mygel B IpHIMS.
CoomHomesne =acToT H COOTHONIEHES IIHH #EOJH IpPH  Oepexole
MOHOXPOMATHIECKEOTO CBETA Uepes IPAHHITY [A3Jela AEYR ONTHISCKEX CPe:
V=V, Ak = 1A,
365 |[lomoe BEyTpeHES: OTpaEEHHE.
[lpeneBHBNE yTOO DONHOTO BHYIPSEHETO|  Ma< H, 1,
OTPLE CHHA:
1
sin Oy =—= 3
N, &
366 |CobHparomde H pacceHBANINHe THH3E. |oHKaR mHE3A. PokycHOS paccTORHHS
1
H OITHYeCKAR CHIA ToHKOH mms: L= T
367 |$PopMyna TOEKCH MTHHSH d T
1 1 1 .
LN H \,.
d f F :
F A
YEeIHYeHHE, NARAEMOE THEIOH: I

&[] v
H d°




B cyuae pacceRBaomeR THEID

D-::El:aF=i-::ﬂ,
D

rof U
H d

168

Xox myua, NMpomelmerc JHHTY DO NPCHIBOJBHEIM VIIOM K €2 TIABHOH
omreaeckoE  ocH. IlocTpoemme HEioOpameHHH TOUKH H OTpPeIHA NpAMOHE
E COGHPAIIHE B PACCEHEANIINE THH3AX H HX CHCTEMAX

3.6.9

PoTcanmapaT KAK OOTHYecKHH npEGop. ['1a3 KAk oNTHISCKAT CHOTEMA

3.6.10

Hurephepermns ceeta. KorepedTHE® HCTOUHHEH. YCOOBHR HaQmmooeHHR
MAECHMYMOE H MHHEMVMOB B HETepd epeHIECHHOH EAPTHEE OT JBYX CHE(ASHEIX
EOTePeHTHEIX HCTOURHEOB:

MAECHMYMEL — & = EFHE. m=0,+/-1,+/-2, +/-3, .,

A
MHHEHMYME — A ={2m+1}5 =0, +- 1+~ 2, +/-3, .

36.11

Hudpasnne ceeta. JudpasmHoREaE pemleTsa. ¥ CICEHe HADMONEHHA ITIABHEIX
MAECHMYMOE IPH HOPMATBHOM IATeHHH MOHOXPOMATHISCKOTO CEeTa ¢ ATHHOH

BOHE A HA PEIISTEY ¢ MepEoIon d:

dsing, =mh -0, 41, 42, 4023,

3612

HMucrmepcHsa ceeTa

EBAHTOBAA $HIMEA

4.1

KOPITYVCEYIIAPHO-BOJHOBOH T¥ ATIEM

411

T'umoresa M Ilnanka o xsarTax. Popuyna [Imamka: E = hv

he
doTonn. Jueprus gorona: £ =M= 5T pe

E_hv_h
e A

varymee dotora: 2= o
Poroaddert. Omarma AT Cronerora. 3axosn GoToadderta

YpasHeRHe JHHINTEHEA I18 PoTo3GHpeETA:

E-t-m:nua = Amo:,a + Emml.'l:




he
roz Eﬁu:nu = f}'l.-' = T "iu:l:u:m = ml'-'ﬂ

hie 2
_ E _ mu. _ ol)

;I":p ' HE DA E- 1211

I[H.HCIE'EHE CBETA. HB.B.'IE'I{EE CESTd Ha MOMHGCTHE OTPASAIONTNYEG ITIOBEPRROCTE H
Ha MIHOCTHH DOTTOMIAMMITY R OB ERXHM Th

4.2

DIHEHEA ATOMA

421

H.‘IEHETHPHM MOISTE aTOMA

422

[octynata bopa. Mamyuemme B nornomemme GoToHOE NPHE DMepexole aTOMA
¢ OOHOTO YPOEHA JHSprHEH Ha JpYToH:

ke

e

E —E,|

e

423

JIHHEETATEIE CISKTPEL.

CrexTp ypoBHSH IHAPIHH ATCOMA BOIOPOIA

-13.6 3B
b =——"— n=-1,23 .
i

4.3

DHEHEA ATOMHOT'O A0PA

43.1

Hyrrorrar Mogens zapa [ efsentepra— Heaserro. 3apas aapa. Maccosoe aaemo
gapa. HaoTons

432

PanHoakTHBHOCTE.

Amedwa-pacman; ;‘X %;_; Y+ ;HE.

Bera-pacmag.

Snextpommsmt PPAcma. ;X 3 Y + e+

TosETporasE p-pacman . :—:K —};_, Y + ?,E“F V..

[ampia-H3TyIeHHE

433

34K0H PATHOAKTHBHOIO PACTIATA: N( 1} =N, - 2T

ITyets m — Macea paTHCAKTHEEOTO Bemectsa. Torga m¢)=m, - A

434

Aneprne peakHe. JeTeHEe B CHETES ATep
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