Ipunosicenue Ne 1

K OCHOBHOU 00pa308amenbHOuU
npozpamme cpeonezo

0bue2o 0bpazosanus

MyHuIMnansHOE aBTOHOMHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
cpennsisi o0meo0pa3zoBarenbHas mkomxa Ne 132

YTBEPXJEHO
Ha 3acenanuu [learoruueckoro coBera
IIporokon ot 26.08.2026 1. Ne 1

0 undpoe oA bHDE

MYHULIMNAJIbHOE e
ABTOHOMHOE ?ﬂ% Eliﬁ% 2
OBLLEOBPA3OBATE/IbHO H mpm@g@y COII Ne 132
E YUPEXKEHVE CPEAHAR 125 % T.A. Komaposa

OBU.lEOBPA3OBATEJ'IbHA s
A LIKOMA Ne 132 Wu ﬁ’“j@“&?& #6.08.2026 .

Ilara: 2026.09.16 10:41:36 +05'00"

PABOYAS [TIPOTPAMMA
(ID 12064808)

yueOHoro npeamera «®Pusuka. bazoBbiii ypoBeHb»
it ooyqaromuxcs 10-11 kiraccos



INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMMmel, ipenctaBieHHbX B DI'OC COO, a takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpenoiaBanus yueOHoro npeamMera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydarontuxcs 10—11 kimaccoB npu oOydeHUU ux ¢Gu3MKe HA OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTb peajH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompepensiorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METAIIpeIMETHBIE, TIpeIMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanOoJjee O0IMUX 3aKOHAX MPUPOIBI, BEICTYIAs B KAYECTBE y4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWe W aKTUBHOE
MpUMEHEeHHEe (PU3NUECKUX 3HAHUI OMpeieiaeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTUI
B c(epe HSHEPreTHKU, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTEpHaJIOB C
3aJJaHHBIMH CBOWCTBaMHU U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHON KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HaY4HbII METO/] MO3HAHUS ITPH BHIMOJHEHUH UMHU Y4eOHBIX HCCIIEIOBAHUH.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (U3MKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYpPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3sBUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIBLHOTO IPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHUs
SBIISIOTCS (u3MUeckue Teopuu ((HOpMUpOBaHHME MPEACTABICHUA O CTPYKType MHOCTPOCHHS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTU TEOPUH, JJISI ONMUCAHHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEeIUHEHBI B OOLIUH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OcHameHus kabunera gusuku. [Ipu s3Tom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmioe BHUMaHuE yJenseTcsl peleHNI0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad4. [Ipu sTom
JUTSL PAaCYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca,
TaK W HMHTETPUPYS 3HaHUSA U3 pa3HbIX pas3fenoB. i KadyecTBEHHBIX 3a/ay MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKOoW MOJeNu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
0o0pa3oBaHMs JOKEH M3ydaTbCs B YCIOBUAX MPEIMETHOro kabuHeTa (DM3MKU WIH B YCIOBHUSAX
MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO Hukia. B kabuHere (usuku
JOJKHO OBITH HeoOXoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3rKe yIeHHYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.
JlemoHcTpanimoHHOEe 000pyAoBaHue (OpMHUPYETCSs B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECHEeUMBACT IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMe 110
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyZOBaHHE AJIS YYEHHMUECKUX INPaKTUUECKUX paboT ¢dopmHpyercss B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCA K HAyYHOMY H3YYEHUIO
IPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa M3y4YEHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHUS C UCIOIb30BaHUEM (PU3MUECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POIM (HU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.

JocTwkenne 3TUX Lened oOecrneyrBaeTcsl pelleHHeM CIEAYIOMMX 3a7ad B Ipoliecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e [puoOpeTeHue cCUcTeMbl 3HaHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKIIIOYAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;



e (dopMupoBaHME YMEHUN TNPUMEHATH TEOPETUYECKHE 3HAHHUS [ OOBSICHEHUS
busznyecKkux SBJICHUM B TNpPUPOJE U JIA TNPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MO/JIeJIbI0, 3a/1a4, TIOJJPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3jaHie (GU3NYECKOM MOJIEINH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e MnoHuUMaHWe (U3NYECKUX OCHOB U MPHUHIUIIOB JIEHCTBUS TEXHUUYECKHUX YCTPOWUCTB H
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITENILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3HMUECKUX
OKCIEPUMEHTOB, aHalW3a ©  UHTEpOpeTanud  HH(pOpMaruHM,  ONpeleeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCIIOBHUH JJIS1 Pa3BUTHs YMEHUI MMPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTBHOCTH.

Ha wsydyenue ¢usuku (0a30BbI YypOBEHb) Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEINIO).

[Tpennaraemslii B mporpamme 1o (Gu3Mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YYMTEJb JellaeT BHIOOp MpoBeAeHHUsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ousuka — Hayka o npupoje. HayuHble MeTOAbl MO3HAHUS OKpYy»Karolero mupa. Poinb
IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m mecro ¢u3uku B (OpMHUPOBAHMM COBPEMEHHOUW HaydyHOH KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHHe. OTHOCHTENIBHOCTh MEXaHWuYecKoro ABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHoe nBwxeHue. JIBH)KEHME MATEpUATIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBas CKOPOCTb, JMHENHas ckopocTs. [lepuoa n yacrora
obparenus. LlenTpocTpeMuTensHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U MPaKTUUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LIETIHBIE U PEMEHHBIE IIEpeayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroenue nxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONPEAEIIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUST MEXY ITYTAMH, IPOWICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHBIE NPOMEKYTKM BPEMEHHU IIPU PABHOYCKOPEHHOM JBMKEHHMHM C HAYaJIbHOM CKOPOCTBHIO,

paBHOH HYIIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHOM TOUKHU. TpeTui 3akoH HbroTOHA 711 MaTepUalIbHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOIIIUITHUKY, JIBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U aJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmiynbsc MatepuaabHOM TOUKH (TeJ1a), CACTEMbI MaTepUaIbHBIX ToueK. IMITyibC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas SHEPTHsl YIPYTro AepOPMUPOBAHHOMN MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW HSHEpruu Tena Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka ¥ TepPMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOfI TEOPHHU N UX OIIBITHOC 000CHOBaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA.



Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TNl M 00BSICHEHUE CBOWCTB BEI[ECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKON TEOpUu
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporeccsl B UACAIBHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MoJeKyl
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJIAIBHOTO Ira3a. Bupl Teroneperayu: TEIONPOBOAHOCTD, KOHBEKIUS, U3JIyYCHHE. Y IeIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOT0 3aKOHA TEPMOJMHAMUKY K H3omporeccaM. ['padudeckas nuHTepnperanus padoThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3 PUIIUEHT MMOJIE3HOTO AeUCTBUS. DKOJOTHUECKUE MTPOOIEMBI TEINIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUU Tella MPU COBEPIIEHUH pabOThI: BBUIET MPOOKH M3
OYTBUIKU O] JEHCTBHEM CKAaTOr0 BO3yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHACHCaNMs. Vicnapenue u kumnenne. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/ayxa. HacelleHHbI map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.



Tsépnoe teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJIOTUHU NOJIYYEHHUSI COBPEMEHHBIX MaTEPUATIOB, B TOM YHMCIIE HAHOMATEPHUAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBEKTPUKH U MTOJTYIPOBOJAHUKH. 3aKOH COXPAHEHUs AIEKTPUUECKOTro 3apsija.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

Pabora cun anekrpocratuueckoro nosis. [lorenuan. Pasnocts notennuanos. [IpoBogauku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. JlusnekTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckne yCTpoCTBa M MPAKTHUUECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JINdIIeKTPUKHY B JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IVIOCKOT0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHMS DJIEKTPUUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIena. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbIkaHue.



DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEeKTPUYECKUH TOK B PacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHHYEeCKHEe yCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKA, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE TNPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMS, BAKYyMHBIH  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHMKOB OT JJIMHBI, IJIOLIAAX
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHue a1eKTpoABIKYILEN CHIIbI HCTOYHUKA TOKA U €M0 BHYTPEHHET O COITPOTUBIICHUS.

HabGnronenue snexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nousimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, THHelHas GyHKuus, napaboia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPHl M MX NPOEKLIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHHE B JKUBOM mpupoje, nudpgysus, ocMoc, TenI000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH W Ta30B, JJIEKTPUUECKHE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

T'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonocus: mpeodpazoBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAHEHHs MMIIYJIbca B TEXHUKE (pakeTa,
BOJOMET W Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHUCIIE
HAaHOMATepHalloB, M  HAHOTEXHOJOTHH,  B3JEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHHE



AIIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPUHTEp, 3JIEKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

ITocrositHHpIe MarHuTHL. B3aumMopelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moIe.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIuK. KapTrHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapTWHa JIMHMI MHAYKIUM MAarHUTHOIO IIOJIA
JUIMHHOTO IPSIMOrO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKeHHE 3apsKEHHOW YacTHIbl B
OJTHOPOJTHOM MarHUTHOM mojie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHaykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHJa HHIAYKUUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMH. DJIEKTPOABUKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYILIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IMPUMEHEHHUE: IIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMAarHUTBhI, IEKTPOJABUIaTENb, YCKOPUTEIIN MIEMEHTAPHbBIX YaCTHLL, UHAYKIINOHHAS T1E€Ub.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4yeHre MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHWuUeckue Kojebanusa. [apmoHMueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTrueckuil MasITHUK. Y paBHEHHE TapMOHHYECKHUX Konebanuid. [IpeBpariieHne a3Heprun nmpu
TapMOHHYECKUX KOJICOaHUSX.

Konebartenbubiit  kKoHTYp. CBOOOJHBIE SIEKTPOMArHUTHBIE KOJEOAHUS B HIICATHHOM
KOJeOaTeIbHOM KOHTYpe. AHAJIOTUA MEXIy MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU



kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYyXIeHHbIE MEXaHUYECKUE KOJICOaHUsI.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAIPSYKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepegada W MOTpPeOICHUE SICKTPUUECKON IHEPIHH.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KymnbTypa HCHONIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuuyeckue yCTpoilcTBAa H TNPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTEMaTHYECKUN
MasITHHK).

HaGmronenue 3aryxaronmx KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTHU IIEPUOA MAJIBIX KOJIe€OaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue MepeMEHHOr0 TOKa B ILENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yciaoBHs pacnpoctpadeHus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMJIeHHe, Mojspu3auus, Judpakuus, uHTepdpepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 3JIEKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeIEBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, paauONpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiui MEXaHM4eCKuX BOJIH.

3BYKOBOH pE30HAHC.



HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOH
KoJIeOaHUH.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHue M300pakeHU B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3akoHbl IMpelOMIIEHUs cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

CoOuparomiue u paccerBaroiue JHUH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTUYECKasl CHJia TOHKOM JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoicTBa M INpaKTUUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAs PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHEHOE pacHpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOpBI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moens CBETOBOAA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cienUAJbLHOH TEOPUH OTHOCHTEIbHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPTHs OKOSI.



Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u sHEprun (HOTOHA C €r0 YACTOTON. DHEPrHUs U UMIYIBC
dboToHa.

OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbrtsel [1. H. JIeOenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHu4eckne yCTPOHCTBA W TPAKTHYECKOE NpPUMEHEHHE: (OTOINEMEHT, (OTONATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

CBeToquoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -dactwil. [lnanerapHas
monenb atoMa. [locrynater bopa. U3nydenue u nornomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YPOBHS SHEPTruu Ha Ipyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPTHUU aTOMa BOIOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.

CHoHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHE.

TexHuueckue yCTpOMCTBA W NIPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaIu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OrnpezeneHne JIMHBI BOJIHBI Jla3epa.

Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHuio coctaBa paguoakTUBHOTo u3nydeHus. CoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiusHue panoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsis

anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaarOaKTUBHOIO paclajia.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Anepupiii  peakrop. TepmosinepHblii cuHTe3. IIpoGieMbl M HEpCHEKTUBHI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHTaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoicTBa M NMpakTHYECKOE MPUMEHEHME: JA03UMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConneyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHbBIE XapaKTEpUCTUKU. J[narpamMmma «CneKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHON
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocjea0BarelbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3WkM w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTUYECKOW, COLUATBHOW H
STUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMUU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (U3HYecKOW Teopur B (OPMHUPOBAHUHM MPEICTABICHUN O
buznyeckoil KapTUHE MHUpPa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOIIEM PSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTUH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (PYHKIMHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU 0100 TPEYTOILHUKOB, OTPEIeNIeHHe TUIOIIAIH TIIOCKUX (puryp u o6néma te.

bBuonozcus: >nexrpuueckue IBJICHU B )KUBOU MPUPOJE, KosieOaTebHbIE ABMKEHUS B )KUBOI
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOAE, NEHCTBUE paAUalliy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHATU3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (PoTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DJEKTpOIEpeiady, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mnpeamera «@Pusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHUKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUS yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULMOHHBIM LEHHOCTSM POCCHUUCKOro  00IlecTBa,
pacuiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTU B IPOILIECCE Peau3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHON 1EATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(hOPpMUPOBAHHOCTh  TPAKIAHCKOW MO3UIIMU  OOYYAIOMIETOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBa;

NPUHATHE TPAJULIMOHHBIX OOIEYETOBEUECKUX T'yMAaHUCTHYECKUX M JEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM JI€ATEITbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHHS, ODUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYasi 3CTETUKY Hay4HOI'O TBOPUYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

WHTEPEC K Pa3INIHbIM cepaM mpodeccuoHaTbHOM NeATeTbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (U3MKONM M TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymieil mpodeccun u
peaTn30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHUIO M CaMO0Opa3oBaHUIO B 00JacTu (U3MKHU Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTDh JKOJIOTHYECKOW KYJIBTYPBI, OCO3HAaHHE TJ00aTbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIEJIeil
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHHe OTbITa JEATEILHOCTH DSKOJIOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
UMEIOITNXCS 3HAHUMN TI0 (pusmKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISAM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAyYHOW TEPMMHOJIOTHEH, KIIOYEBBIMU MOHATUAMH W MeTOoAamH (pu3mdeckon
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
(GU3HKH, CTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TOMCKY METOJOB PEIICHHS 3a/1a4
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PeIIeHHs], HAXOAUTh apTyMEHTHI JIJI JJ0OKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHaJIM3UPOBATH MOJIYYCHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHYECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOM JCSITEIILHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CUTYAIIHsM, OLIECHHBATh TPHUOOPETEHHBIH OIBIT;

YMETh NEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEpIpeTaIuio HHOOPMAIUU Pa3IMIHBIX BUIOB B (POPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYpCOCOEPEKeHUS, PABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COACP)KaHUS B pa3IMyHbIX (opmatax ¢ yuéTom
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE elCTBHUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NESATEIHLHOCTH,

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHS C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CpPEACTB;

MIOHUMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHMBHUIYaIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K/IOTO WICHA KOJUICKTHBA,;

NPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JIEHCTBUS 110 €€ TOCTIXKEHUIO: COCTABJISTh TUIAH JCHCTBUH, PACIIPeIeIIsATh POJIH C y4ETOM MHEHHHA
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKOTO YYaCTHHUKA KOMaHJbI B OOIIUI pe3yybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiarath HOBBIC MPOEKTHI, OICHUBATh MJCH C TO3HMIIMHA HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PAa3JIUYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCAJbHbIE y4eOHBbIE IeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCHTH KOPPEKTHUBHI B JESATENBbHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICJIMTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCTIONIb30BATh IPUEMBI peICKCHH JIJIS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBII
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MMOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHNS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE€ MIOBEJICHHE, CIIOCOOHOCTh aalTUPOBATHCS K SMOLIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAKOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHHS C JAPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTO (HU3UKH B (DOPMUPOBAHHH COBPEMEHHOU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JNeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, UHEpLUUAIbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJIENIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHM 3apsii NpU peLIeHUuU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKyJI?[pHO-KI/IHeTI/I‘-IeCKOf/'I TCOpHUU CTPOCHHUA BCIICCTBA MU DJJICKTPOJWHAMHKU!
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JBUKCHHEC 10 OKPYXHOCTH, HHEPITUS, B3auMoieicTBUE Tel, uddy3us, OpOyHOBCKOE ABUKCHHE,
CTPOEHUE JXKUAKOCTEH 1 TBEPABIX Tell, U3MEHEHUE 00bEMA TeJl IPU HarpeBaHUuU (OXJIAXKACHUU),
TEIUIOBOE pPaBHOBECHE, HCHAapeHue, KOHJEHCAlus, IUIaBJIEHUE, KpHUCTaUIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, IOBBILICHUE JaBJICHUs ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXJly MapaMeTpaMu COCTOSIHMSI ra3a B H30Ipolieccax, JIEKTpU3alus Tell, B3auMOJEHUCTBUE
3aps0B;

OIMUCBIBATH MEXAHUYCCKOC JBUKCHHUEC, HCIIOJb3Ys (1)I/ISI/I‘I€CKI/IG BCJIMYHHBI: KOOpAWHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusd, NOTCHIHAJIbHAA OHEPTHA, MCXaHUYCCKas pa60Ta, MCXaHUYECCKad MOIIHOCTb, IIPpU
OTNKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCTIOIb3YEMBIX BEJTMUUH, UX 0003HAYEHUS
U €IMHULBI, HAXOAUTh (POPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEITUYHMHY C IPYTHMMH
BEJIMYNHAMU;

ONMUCBIBATHL H3YYCHHBIC TCILJIOBBIC CBOMCTBA Tel M TEIUIOBBIC SABJICHUA, HWCIIOJb3Yys
¢u3nueckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUSI MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOTO
ABUTATCIIA; IIPHU ONMMCAHWUU ITPAaBHUJIbHO TPAKTOBATH (1)1/131/1%01(1/1171 CMBICJI UCITOJIB3YEMBIX BCIIUYWH,
uX OOO3HAYEHMS M E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BCJIIMYMHY C APYTHUMH BECIUYMNHAM,

ONMCHIBATh U3YYECHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIECTBA M AIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBAThH (bmnqecxnﬁ CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust M CAUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMH BEJTMUYNHAMM;



aHaAM3UPOBaTh (DU3MUYECKUE MPOLECCHl W SIBJICHUS, UCHONb3yd (hU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, TPUHIUI CYNEPIO3UIIUHN CHJI, TIPUHIIUTT
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHMYECKOW SHEPruH TEIUIOBOTO JIBUIKECHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KynoHa, Ipu 3TOM pa3nuyarh CI0OBECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ISHCTBHS MAIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOTO YKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO
000py10BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIy GU3MUECKUMU BEIIMYUHAMH C UCTIOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpOBATH Pe3yJbTATHI IMOIY4YECHHON
3aBHCUMOCTH (PU3NYECKHX BEJIMYUH B BUJIE TAOJIHII U TPAPUKOB, EIaTh BEIBOJIBI IO PE3yJIbTaTaM
UCCJIE/IOBAHMSI,

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOPHOTo 000pyI0BaAHUS;

pemaTh pacu€THBIE 33Ja4d C SBHO 3aJaHHOH (U3UYECKOM MOJENbI0, HCHOIb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NUECKON BEIMUNHBI,

pemaTh KauyeCTBEHHBIC 3aJaul: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHHUI ¢ ONOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCTIOJIB30BAaTh MPH pEIIeHUH y4eOHBIX 33]1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOIOTHU
JUIs TIOUCKA, CTPYKTYpUpPOBaHMs, HMHTEPNPETALMU M NpPEACTaBICHUs Yy4eOHOW U HaydHO-
MOMYJISIPHOM HH(DOPMAITUH, TOJTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTUYECKH aHAIN3UPOBAThH
HoJy4aeMyro HH(OopMaIuio;

NPUBOJIUTH TPHUMEPHI BKJIJa POCCHICKUX M 3apyOEKHBIX YUIEHBIX-(QH3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCII0JIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B TOBCEAHEBHOM KU3HU JUIsl OOeCTieueHus
0€30IacHOCTH MpH 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOMCTBAMM, JJISI COXPaHEHHS
3/10pOBbS U COOIOACHUSI HOPM HKOJIOTMYECKOT0 MIOBEJCHUS B OKPYKaloIlel Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYallMsX, aJJleKBaTHO OLEHMBATh BKJAJ KaXJOTO M3 YYAaCTHUKOB TPYIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTO (PU3MKU B (HOPMUPOBAHHHM COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YYUTHIBATh TPAHHIBI TIPUMEHEHUS W3YYEHHBIX (HU3UUECKUX MOETCH: TOYSUHBIN
AIIEKTPUUYECKUI 3aps ], JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHasi MOJIENIb ATOMa, HyKJIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKuX 3ajay;



pacmno3HaBaTh (pU3MYECKHE sIBICHUS (MPOIECCh) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBON (DU3HMKU: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAs
WHAYKLINS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYILIUICS 3apsl,
AIIEKTPOMAarHUTHbBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pO/ia, ECTECTBEHHAsl U UICKYCCTBEHHAs PaIMOaKTUBHOCTH;

ONUCHIBATh M3YUYCHHBIC CBOMICTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO IOJIEH, MEepUOJ] W 4YacToTa KojieOaHui B
K0JIeOAaTeIbHOM KOHTYpE, 3apsii U CHJa TOKa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUN CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIMUUHY C IPYTHUMH BETUYUHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIOJIB3Ys (U3HUSCKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIynbC (OTOHA, TEPHOJ IOJypaclaja, YHEPTUs CBSI3W aTOMHBIX SAEp, NpPH ONHCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCHl U SBICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHHUSI CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DPeKTa, 3aK0H COXpaHESHUS SIHEPTHH, 3aKOH COXPaHEHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3akoH paauMOAaKTHUBHOIO pacmnajna, IpU STOM pa3iuyaTh CIOBECHYIO
GbOpMyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OMUCHIBATh N300paKeHHe, CO31aBaeMOe TIIOCKUM 3epKajioM, TOHKOM JIMH301;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOemMy/3agady U TUIOTE3Y Y4EOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000py0BaHusl, TPOBOAUTH OTBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUs (U3UYECKUX BEIUYUH, TPHU STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKHUX BEJIMYUH C UCTIOIB30BaHUEM TIPSIMBIX H3MEPEHU:
MIPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHpPOBATH pPE3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPU TPOBEIACHHHM HCCIECIOBAHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (DU3MUYECKOW MOJENbI0, HCIIONb3Ys
(u3nyeckre 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBMs 3a7a4dl BEIOUPATH (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHBIE 3aJayd: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUYMBYIO LIEIIOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUpPOBAHMs, HHTEPIPETALUMU M IPEICTaBICHHUs Y4eOHOM M HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
HOJIy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOIO MCII0JIb30BAaHMS B IOBCEITHEBHOM YKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUeHUS
0€e3011acHOCTH MpHU OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ui COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH Cpenie;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyOIbl, palUOHAIbHO pacHpelessiTh OOA3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTb B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB
Ne /i HaumeHoBaHue pa3jiesioB U TeM Kontponbuste  TpakTiueckue dueKkTpoHHbIE (LM POBbLIE)
NporpaMMbl Bceero paGoTh: paGoTE: oOpa3oBaTejbHbIE pecypchbl
Pazgen 1. DUSUKA U METObI HAYYHOI'O ITIO3SHAHUA
1.1 (DH3HKA U MCTOJIBL HAYYHOTO 2 https://m.eds00.ru/U9A7W1K5E
TIO3HAHMS
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunematnka 5 https://m.eds00.ru/B0OC4C7J3K
2.2 JluHamuka 7 https://m.eds00.ru/O8D5S0P60
2.3 3aKOHBI COXPaHEHHSI B MEXaHUKE 6 1 1 https://m.edso0.ru/N7L605UOR
Utoro no pazneny 18
Pazgea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OcHOBbI MOTIEKYIAPHO- 9 1 https://m.eds00.ru/N507Q8C1J
KHHETHYECKOU TEOPUH
3.2 OCHOBBI TEPMOJIMHAMHKH 10 1 https://m.edsoo.ru/Y3X3B8H1R
3.3 AATPEraTHEIC COCTOSHIA BELLICCTBA. 5 https://m.edsoo.ru/H5Y0Y6UON
@da3oBbIe IEPEXOBI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 ‘ DeKkTpocTaTHKa 10 1 1 https://m.edso0.ru/L6V2T3W4D
4.2 HoCTOARHB SIIEKTPHECKHt TOK. 12 1 1 https://m.edsoo.ru/D1POD5NOV
Toku B pa3iMuHbIX Cpeaax
Uroro mo pazaeny 22
Pe3epBHoe Bpemst 2 https://m.eds00.ru/POC60O5E6S
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOTPAMME



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

KoaudecTBO 9acoB

Ne HaunmeHnoBaHMe pa3ie/ioB U TeM K I DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n NPOrpaMmblI Bcero p;);[OTTI::HLHHe p;’&ﬁi‘:qem"e o0pa3oBaTe/bHbIE Pecypchl
Pazpnen 1. JIEKTPOAUNHAMUKA
1.1 MarsmTHOe nose. SIeKTpoMarHuTHas 11 1 3 https:/m.eds00.ru/L8V7X2H6F
UHAYKIHS
Utoro no pazneny 11
Pazgen 2. KOJIEBAHUS Y BOJIHBI
2.1 MEXaHHHCCKHE H SICKTPOMATHHTHbIC 9 1 https://m.edso0.ru/POC100X1V
KoseOaHus
2.2 ﬁiﬁ‘f““me 1 STICKTPOMATHHTHBIC 5 1 https://m.eds00.ru/O8F2M8K6Y
2.3 Onrrka 10 3 https://m.edso00.ru/RSL9SONSW
Hroro no pazueny 24
Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 OCHOBEI CIICIHATLHOH TEOPHH 4 1 https:/m.eds00.ru/Q3T7Z8R1R
OTHOCHUTEIIEHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMeHThI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 CtpoeHue aToma 4 https://m.edso0.ru/X1G1M9Q3I
4.3 ATOMHOE PO 5 https://m.edso0.ru/D8Y6E8T4W
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
51 DVICMEHTEI ACTPOHOMHH 1 7 1 https://m.edsoo.ru/W2W3W2Y5C
acTpopU3UKHI
Hroro no pazneny 7

Pa3nea 6. OBOBLIAIOIIEE IOBTOPEHUE



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C

6.1 ‘ O6o6m1arolee MOBTOPEHHE 4 https://m.edso0.ru/G4V7AG6T4L
Hroro mo pazaeny 4
PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
HU3yUYeHH s

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

®u3rka — HayKa 0 IpUpo/e.
Hayunsie MeTop1 MO3HAHMS
OKPYXKAaroIIero Mupa

https://m.edsoo.ru/E217J5M0Q

Ponb u MecTo pusuku B
(GhOopMUPOBAHUN COBPEMEHHOM
HAyYHOU KapTUHBI MUDA, B
MPAKTUIECKON ACSITEITLHOCTH
JIonei

https://m.edso00.ru/M9G2U7G3Y

MexaHuueckoe IBUKEHHE.
OTHOCUTENBHOCTD
MEXaHHYECKOTO JIBHKEHUSI.
ITepemenienue, CKOpoOCTb,
YCKOpEHHUE

PaBromepHOE
IPSIMOJIMHEMHOE IBUKECHHE

https://m.edsoo.ru/P6K2M1J8Y

https://m.edsoo.ru/T1K7L3W6W

PaBHOyCKOpeHHOE
HpﬂMOJ’IHHGfIHOG JABHMXKCHUC

CBo0OOgHOE ITaZICHUE.
YckopeHue cBOOOIHOTO
HagcHUs

KpuBonuHeliHOE nBUKEHUE.
JIBr>KeHHE MaTepuaIbHON
TOYKH IO OKPYKHOCTH

IIpyuHIUIT OTHOCUTEITBEHOCTH
lNanunesa. MHepuuanbHbie
cucreMsbl orcueta. [lepBslii
3akoH HeroToHa

https://m.edsoo.ru/P1K4R5T8E

https://m.edso0.ru/D8Y00Q3J8C

https://m.edso0.ru/L200X7X5R

https://m.edsoo.ru/E2T5A6R2R



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R

10

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropoi
3akoH HproToHa 11
MaTepUaJIbHOU TOYKU

Tperuii 3akoH HproToHa 111
MaTEpUaJIbHBIX TOYEK

https://m.edso0.ru/C6Y314T90

https://m.edsoo.ru/F3L2E1N8O

11

3aKoH BCEMHUPHOI'O TATOTCHUA.

Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/Y7V6A910U

12

13

Cuna ynpyrocru. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdumment
Tpenus. Cuiia CONpOTUBIICHUS
NpY ABIKECHHUH TeJla B
KHMJIKOCTH WJIU Ta3e

https://m.eds00.ru/S107Y6240

https://m.edso00.ru/O713Z705R

14

[TocrynarensHoe n
BpallaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPJIOTO TENa.
MowmeHnT cuisl. [lnedo cumsl.
VYcnoBust paBHOBeCUs
TBEPIOTO TeJIA

https://m.edsoo.ru/F7P3NOX1K

15

16

HMitynsc MaTepraIbHON
TOYKHU, CUCTEMBI
MaTepHabHBIX TOUEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.
PeakTnBHOE OBIKEHIE

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sueprus
MaTepHAIbHON TOUKH.
Teopema 00 U3MEHEHHUH
KMHETUYECKOW SHEPIUU

https://m.edsoo.ru/H5D7TOB4E

https://m.edsoo.ru/P1V3K5W1P



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P

17

18

IToreHnnanbpHas SHEPrus.
[ToreHunanbHas s3Heprus
ynpyro aeGopMupoBaHHON
npykuHbl. [loTreHnnanbHas
SHeprus Tesa BOIU3U
MOBEPXHOCTU 3eMIIH

IloTenumanbHEIC U
HEIIOTCHIINAJIbHBIE CUJIBI.
Cas3b paboTHI
HEIIOTEHIIUAJIbHBIX CHJI C
M3MEHCHHEM MEXaHHICCKOM
SHEPrUU CUCTEMBI Tel. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEpPruu

https://m.edsoo.ru/W8A7F7M5D

https://m.edso0.ru/Z607T1YO0W

19

20

JlaGopaTopHnas pabota
«HccnenoBanue cBsizu pabOTHI
CHUIBI C U3MCHEHUEM
MEXaHHUYECKOH SHEPTHUHU Telia
Ha MPUMeEpe PacTsHKEHUs
PE3UHOBOTO JKT'yTay

KonTponbHas pabora no teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

https://m.edsoo.ru/USK5R2F8U

https://m.edsoo.ru/T7K9U6P0OU

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
teopun. bpoyHoBckoe
nswxkenue. Auddysus

https://m.edsoo0.ru/W9Y8G6N2B

22

Xapaxkrep JBUKECHUS U
B3aMOJICUCTBUS YaCTHIL
BellecTBa. Moaenu CTpoeHus
ra3oB, )KHUJAKOCTEW U TBEPABIX
Tel

https://m.edsoo.ru/B9Z2W7H6V



https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V

23

Macca mounekyin. KonuuectBo
BeulectBa. [locrossHHas
ABoraapo

https://m.edsoo0.ru/X6P9D004R

24

TemmoBoe PpaBHOBECHCE.

Temneparypa u €€ usmMepeHue.

[Ixana remnepatyp Llenbcus

https://m.edso0.ru/SQH7NOC9G

25

26

Uneansueriii raz B MKT.
OcHoBHoe ypaBHenne MKT

AOcoioTHas TeMIiepaTypa
KaK Mepa cpeHen
KMHETUYECKOU SHEPruu
JBUKEHUS MOJIEKYII.
YpaBHenue Menpeneena-
Kinaneiipona

https://m.edsoo0.ru/P8Z7G8W1B

https://m.edso0.ru/T1D8S610W

27

28

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y mapamMeTpaMu
COCTOSTHUS Pa3PEKEHHOTO
raza»

https://m.edsoo0.ru/02B9U2D3K

https://m.edsoo.ru/I12K2B2K9B

29

N3onpoueccel B uacaaIbHOM
ra3e u ux rpaguyeckoe
IIPEJICTaBICHNE

https://m.edsoo.ru/K6V3N5R4H

30

31

Bnytpennss sneprus
TEPMOJIUHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KonnuectBo
TEIUIOTHI U padoTa.
BryTtpeHnHss sHeprus
OJHOATOMHOT'O UJIEAJIBHOTO
rasza

Bunae! rerionepenaun

https://m.edsoo.ru/V7F1C7N4Z

https://m.edsoo.ru/X3N2U0B8H



https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H

32

33

34

35

VY nenpHas TEMIOEMKOCTE
BemecTra. KomudecTBo
TEIJIOTHI TIPH TETUIONEepeIaye.
AnuabaTtHBbIN poriecc

IIepBrlii 3aK0H
TEPMOJMHAMUKH U €r0
IIPUMEHEHHE K U30IIpOLIECCaM
HeoOpaTtumocTs nporeccos B
npupozae. Bropoii 3akon
TEPMOJAUHAMUKH

ITpunnun nevicreus u KII1/
TEIJIOBOM MAallluHbI

https://m.edsoo0.ru/B6M9Z6E6Z

https://m.edsoo.ru/C2W0B8N9B

https://m.edsoo.ru/Y2I19P2D8R

https://m.edsoo0.ru/M5V2V80Q3K

36

Huxn Kapno u ero KITJ]

https://m.edsoo.ru/POB5H2R70

37

DKoJoru4eckue npooIeMbl
TETIOPHEPTETHKU

https://m.edsoo.ru/M9L9K2T2D

38

O6o0maromuit ypok
«MonexyinsipHas GU3MKa.
OCHOBBI TEPMOJIUHAMUKI

https://m.edsoo.ru/J3POM3M8U

39

KonrponbHas pabora no reme
«MonekynspHas pusuka.
OCHOBBI TEpPMOAMHAMUKH

https://m.edsoo0.ru/T5D8B2H8P

40

[TapoobpazoBanue u
KoHAeHcanus. Mcnapenue u
KUIICHUE

https://m.edso0.ru/L6P7V0OV5K

41

AbcomoTHas 1
OTHOCHTEJIbHASI BIIAJKHOCTh
BO31yxa. HacelieHHslii nap

https://m.eds00.ru/O0Z1Y4T7V

42

Tépnoe Temno.
Kpucrannuueckue u
amopHbIe Tena.
AHM30TPONHUS CBOKCTB
KpucTtauioB. Kuakue

https://m.edsoo.ru/Y110X402N



https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N

43

Kpuctayibl. CoBpeMEHHbIE
MaTepHuabl

ITmaBnenue u
KpUCTaJUTH3aIus. Y IenbHas
TEILIOTA I1JIABJICHUS.
CyOnumarus

https://m.edsoo.ru/I12D111B7Z

44

45

46

YpaBHEHHE TEILIOBOTO
OaytaHca

DneKkTpusanus Ted.
OnekTpuueckuil 3apsa. /Isa
BH/JIA AJICKTPUUECKUX 3aPsII0B

IIpoBOIHKMKH, TUATEKTPUKH U
MOJIYIIPOBOJJHUKH. 3aKOH
COXPAaHEHUS JIEKTPUYECKOTO
3apsja

https://m.edsoo.ru/Z1E3H5N9R

https://m.edso00.ru/F605V4G7T

https://m.edsoo.ru/Y3C60902E

47

48

49

BzaumopeiictBue 3apsi0B.
3akoH Kynona. Toueunslii
ANEKTPUYECKUH 3apsT

Hanpsxénnocts
3JIEKTPUYECKOTO IOJIS.
[IpuHDMn cynepno3unun
JJIEKTPUYECKUX MoJeu. JInnun
HAPSKEHHOCTH

Pa6ota cun
3JIEKTPOCTATUYECKOTO TOJIS.
ITorenmman. Pa3nocTh
MMOTEHIIMAJIOB

https://m.edso0.ru/C7L3D2A3E

https://m.edsoo.ru/L6H5X6V0F

https://m.edso0.ru/Y3S7V905E

50

51

HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU
B DJICKTPOCTAaTUYCCKOM II0JIC.
I[I/I3J'ICKTpI/I‘-ICCKa$I
IMPOHUITACMOCTD

DIEeKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/V6B9B9C2F

https://m.eds00.ru/T954S0D9Z



https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z

52

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOI0 KOHJIGHcaTopa

https://m.edsoo.ru/U1P2A6M4T

53

JlaGopaTtopHnas pabota
"N3mepenue 31eKTpoEMKOCTH
KoHJieHcaTopa"

https://m.edsoo.ru/USA5V5TON

54

[IpuHIMn gericTBUs U
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIMUPOBAJIBLHOTO armapara,
CTPYHMHOTIO IIPUHTEPA.
DIIeKTpOCTATHYECKAs 3alIlHUTA.
3azeMiieHue
3JIEKTPONPUOOPOB

https://m.edso0.ru/Q4G7F3C8X

55

56

57

58

DIIEKTPUUYECKUI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocTostHubIN TOK. CHila TOKA.
Hanpsxenue.
Comnpotusnenue. 3akon Oma
JUTSL y4acTKa 1eTH

[TocnenoBarenbHOE,
napajielbHOe, CMEIIaHHOE
COEIMHEHHUE MMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3yueHne cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

Pabora u mourHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH Oma 11 MOJIHOU
(3aMKHYTO) 3JIE€KTPHUECKOI
nenu. KopoTrkoe 3aMbIKaHueE.
JlaGoparopHas paboTa
«M3mepenne DJIC uctounnka

0.5

0.5

https://m.edso0.ru/R1D0X4D2D

https://m.edsoo.ru/E6M2W7W7S

https://m.edsoo.ru/FOP117R3B

https://m.edsoo.ru/ASWI9HOE7R



https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R

59

60

TOKa U €Ir0 BHYTPCHHETO
COIIPOTUBJICHUS

PesepBHBIi ypOK.
KoHnTponbHas pabota 1o teme
"DnexkTpoauHamuka /
Bcepoccuiickast mpoBepoyHas
paborta

O6o06maromuit ypox
«INEKTpOIUHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo0.ru/COP3M7K1P

https://m.edsoo.ru/C1I0M213L

61

DNEKTPOHHAs IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb

https://m.edsoo.ru/H7X1W5B7N

62

63

DIIEKTPUUECKUI TOK B
Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB

[TonynpoBoaHUKH, UX
COOCTBEHHAas M MPUMECHast
npoBoauMocTs. CBoMCTBa p—
n-nepexoja.
ITomynpoBOAHUKOBBIE
npudopbI

https://m.edsoo.ru/M7X2N2F9U

https://m.edso00.ru/N7T4N7L6C

64

DIIEKTPUUECKHUI TOK B
pacTBopax U pacrjiaBax
AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUCCOIMAIUA. DIIEKTPOIHU3

https://m.edsoo0.ru/Z4G7R716D

65

DNEKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTEIBLHBIA U

https://m.edsoo.ru/Z8P8F7F4P



https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P

HECaMOCTOSITeNIbHBIN pa3psi.
Momnnus. [Inazma
DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX

66 NPaKTUYECKOE MPUMECHEHHE., 1 https://m.edso0.ru/N9H2I3R1S
[IpaBuna TeXHUKHU
0€30MacHOCTH

KonTtponpHast pabora o Teme
«DJIEKTPOCTATHKA.

67 [ToCTOSIHHBIH 3IEKTPHUUCCKUI 1 1 https://m.edsoo.ru/Q3H4L9K6L
TOK. TOKH B pa3IM4YHBIX
cpemax»

PesepBHBII ypOK.
68 O06o00marmui YpoK 1o TeMaM 1 https://m.edsoo0.ru/C3X1INON1U
10 ximacca

OBHIEE KOJIMYECTBO YACOB
110 ITPOT'PAMME

68 5 4



https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne

n/n

Tema ypoka

ITocTostHHBIE MArHUTHL K UX
B3auMOJcicTBHE. MarHUTHOE
nosie. BekTop MarHuTHOM
UHAYKIUU. JIMHAM MarHUTHON
WHIYKIIUU

MarauTHO€E 10JI€ MPOBOIHUKA
¢ TokoM. OnbIT IpcTena.
BzaumopeiicTBue
MPOBOJHUKOB C TOKOM

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/VV1Z23R3J2J

JlaGopaTopHas paboTta
«3yueHre MarHuTHOTO TOJIS
KaTYIIKU C TOKOM»

https://m.edsoo.ru/H8C7R2H5W

JlelicTBME€ MarHUTHOTO TOJISt
Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlaboparopHas
pabota «VccnenoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy C TOKOM»

https://m.edsoo.ru/EOL0J1L8U

JleiicTBHE MarHUTHOT'O MOJIS
Ha JBMXKYIIYIOCS 3apsDKCHHYIO
yactuny. Cuna Jlopenua.
Pabota cusl Jlopeniia

DJIEKTpOMarHuTHast
unaykuud. [lotok BekTopa
MarHuTHON uHAyKuuu. 3/1C
WHJYKUIWU. 3aKOH
AJIEKTPOMArHUTHON WHIYKITUU
QPapanes

https://m.edsoo.ru/T5SH1A1A7M

https://m.edso0.ru/T1T5A0DIN



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

JlaGopaTopHas pabota
«HccnenoBanue SBiacHUA
ANEKTPOMarHUTHOM
WHIYKITAH

NunykTuBHOCTB. SIBICHUE
camounaykiuu. J1C
CaMOUHIYKIMU. DHEPIrHst
MarHMTHOTO MOJISl KaTyIIKH C
TOKOM. DJIEKTPOMarHuTHOE
noie

https://m.edsoo.ru/I1M70Q5N2H

https://m.edsoo.ru/L8W5I11J1Y

10

TexHuueckue ycTpoicTBa u
HUX IPUMCHCHUEC: ITIOCTOSAHHBIC
MarHUTBI, JICKTPOMArHHUTBI,
AJIEKTPOJIBUTATEITb,
YCKOPHUTEIH DJIEMEHTAPHBIX
YaCTHL, MHAYKIIHUOHHAs 1ICYb
Oo6o06maromuit ypox
«MarHuTHOE ToJe.
DneKTpoMarHuTHas
WHTYKITHSI

https://m.edsoo.ru/U2F2B202R

https://m.edsoo.ru/I0BO0D4U1D

11

KonTponbhas padota no teme
«MarsuTHoOe 1ozJe.
DneKTpoMarHuTHas
WHIYKIHS

https://m.edsoo.ru/Q9H5N9V6T

12

CB00O/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienune sHEprun

https://m.edsoo.ru/N2A1A5T60

13

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH
NeproJia MaJbIX KoiaeOaHun

https://m.edso0.ru/K107Y3K9U



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U

14

15

Ipy3a Ha HUTHU OT AJIUHBI HUTH
1 Macchl Ipy3a»

KonebarenbHblil KOHTYD.
CBoOoHbIE
ANEKTPOMATrHUTHBIC
KoJIeOaHMs B HACATBEHOM
KoJieOaTeIbHOM KOHTYDE.
AHaJorus Mexay
MEXaHUYECKHMU U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPIUH B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/\V0J3T1W9IH

https://m.edsoo.ru/H1V3C8N5E

16

[IpencraBnenue o
3aTyXarouux KoJIeOaHusIX.
Brinyxiennsie
MeXaHHYeCKHUe KoJIeOaHus.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBHIE
KoJe0aHus

https://m.edsoo0.ru/F1Z4T178V

17

18

IIepeMeHHBIH TOK.
CunyconganbHbIN
MEepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKA.
AMIUTATYIHOE U
JEMCTBYIOIIEE 3HAUEHNUE CHIIBI
TOKa U HaNpsHKEHUS
Tpancdopmarop.
IIpounsBoacTBo, epenava u
noTpebieHne NEeKTPUUECKOM
SHEPrUU

https://m.edsoo.ru/C2I15V5L6F

https://m.edsoo.ru/P8TIP3F5I



https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE JIEKTPUUECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOT0 TOKA, JINHUI
aNeKTponepeaay

https://m.edso0.ru/J3L8B2K1M

20

21

DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOJICTBE
anekTposHepruu. Kynerypa
HMCIOJb30BaHUSI
3JIEKTPOIHEPIUU B
MOBCEIHEBHOM KU3HU

MexaHnn4decKre BOJIHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BoJHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/Z8K80O3H5K

https://m.edso0.ru/Q1U3Z7T0S

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

https://m.edso0.ru/E3S3D6L6J

23

DNeKTPOMarHUTHbHIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[IIxana 3eKTpOMarHuTHBIX
BOJIH

https://m.edso0.ru/S3VOL6F1G

24

[IpuHIMIIBI paIHOCBA3U U
TeJIeBUIeHHA. Pa3zBuTne
CPEACTB CBA3HU. Paguonokanus

https://m.edso00.ru/0O6J1L7728Z2

25

26

KonTponbHas pabota
«Konebanusa v BOITHBI»

[IpssMmonuHeiHOE
pacnpocTpaHEHHUE CBETA B
OJIHOPOJIHOM Cpejie.

https://m.edsoo.ru/B5W7Z4K9G

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B

27

TouyeyHBI HCTOYHUK CBETA.
JIyd cBera

OTtpakenue cBeTa. 3aKOHbI
OTpaKEHUsI CBETA.
[TocTpoenne nzodpakeHuit B
IUIOCKOM 3epKaJie

https://m.edsoo.ru/\VV5F9T1B2S

28

29

30

[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPA’KEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHETO OTPAKEHUS

Jlaboparopnas pabora
«M3mepenue mokasaTesist
MPEIOMJICHHUS CTEKIIa»

JInn3ssl. IlocTpoenue
M300paKeHU B INH3E.
®opmyJia TOHKOH JTMH3BI.
VYBenuueHue JTMH3bI

https://m.edso0.ru/R7B9T30Q3U

https://m.edsoo.ru/A4M9R4A8Y

https://m.edso00.ru/F7Y9J100T

31

32

33

34

JlaboparopHnast pabota
«HccnenoBanne CBOMCTB
M300paXeHUH B TMH3aX»

Hucnepcus cera. CoxxHBIN
coctaB Oenoro cBera. L{Ber.
JlaboparopHnast pabota
«Habmonenue nucnepcuu
CBETa»

WNnTepdepennus cera.
Hudpaxius ceera.
JudpakimonHas pemeTka

[TonepedyHOCTH CBETOBBIX
BoJH. [lonsipuzanus ceeta

https://m.edsoo.ru/B2L.40Q4U8J

https://m.edsoo.ru/X4W6F1E4N

https://m.edsoo0.ru/R1C4V3BOE

https://m.edso0.ru/S2Q5G8P1U

35

Onrudeckue npudOpsl U
YCTPOMCTBA M YCIIOBUS UX
0€3011acHOTO MPUMEHEHUs

https://m.edso00.ru/Q1Q1L0B4N



https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N

36

37

['panuIIBI TPUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[ToctynaTel cnenuaibHOM
TEOPUHU OTHOCUTEIHHOCTU

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameJJIeHHe BpEMEHU U
COKpAIIeHUE JUTHHBI

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/W8ROE3X8Y

38

39

DHeprust 1 UMITYJIbC
PENSATUBUCTCKOM YaCTHUIIBI.
CBs3b Macchl ¢ SHEprUeH 1
HUMITYJIbCOM. DHEPTHUS TIOKOS

KonTponbnas padora
«Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTU»

https://m.edsoo.ru/V3K7A4N5I

https://m.edsoo.ru/N2A2H6D3B

40

41

®otonsl. opmyna [Inanka.
DOHeprus U UMNyibC GpoToHA

OTKpBITHE U HCCTIEIOBAHUE
dbotorddekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/L3FOP3L4T

https://m.edso00.ru/C9A5T902D

42

43

44

3akoHbl hoTorPdexTa.
VYpaBHeHue DitHIITEHA 7151
dotorddekra. «Kpachas
rpanuiay hotodddexra

JaBnenne cBera. OnbiThr I1.
H. JIebeneBa. Xumuueckoe
JNIENCTBUE CBETA

TexHr4eckue ycTponcTsa u
IIPaKTU4YECKOE NPUMEHEHNE:!
($boTOrIEMEHT, POTOAATUHK,
coJIHe4yHas Oartapes,
CBETO/IMO]

https://m.edso00.ru/G7K0G7WOP

https://m.edsoo.ru/P3W4S6Z227

https://m.edso0.ru/J5S0D8SE3E



https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E

45

Permrenue 3agad mo reme
«DJIeMEHTLI KBAHTOBOH
OIITUKI

https://m.edsoo.ru/M7V6N4H1X

46

47

48

Monens atoma TomcoHa.
OmnsiThl Pesepdopaa mo
pacCestHUIO (-YaCTHII.
[Inanerapnas mozenb aroma
IToctynatel bopa

N3nydenne u norioneHue
(hOTOHOB MpU TIEpexojie aToma
C OJJTHOT'O YPOBHS SHEPIMH Ha
npyroii. Buabl ciekTpoB

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/V7D8E5SG6V

https://m.edso0.ru/M6X202M50

49

BosiHOBBIE CBOMCTBA YacTuULl.
Bousnbl ne bporis.
KopnyckynsipHo-BoIHOBOM
nyanu3m. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYeHHE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpBITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopna mo
OIIPEIETICHUIO COCTaBa
PaliOAKTUBHOTO U3JTyYEHHUS

https://m.edsoo0.ru/A91907Y0ON

51

52

53

CgoiicTBa anba-, Oera-,
ramMma-m3JrydeHus. Biusaue
PaOaKTUBHOCTH Ha )KHUBBIE
OpTraHU3MBI

OTKpbITHE IPOTOHA U
HeifTpona. M3oTomsl. Anbga-
pacnaz. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenue

DHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsle peakuuu.

S nepHslil peakTop.

https://m.edso00.ru/T1X9A4Y1G

https://m.edsoo.ru/F5C1P8E3F

https://m.edsoo.ru/L2G5V9D9L



https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L

[IpoGemsbl, MepCeKTUBEI,
9KOJIOTUYECKHUE ACTICKTHI
SJIEPHON IHEPTETUKHI

54

55

DreMeHTapHble YaCTHLIBI.
OTKpbITHE O3UTPOHA.
Mertonbl HabIIOJEHUS U
perucTpanmu 3JIeMEHTapHbIX
yactuil. Kpyrisiii cton
«DyHIaMeHTalIbHbIE
B3auMojieicTBus. EnnncTBo
(bu3NIeCKOil KapTHHBI MUPa»

DTarnbl pa3BUTHSI ACTPOHOMHUH.
IIpuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHomuu. Buj 3BE3HOTO
HeOa. Co3Be3us, sIpKue
3BE3/bI, INIAHETHI, UX BUINMOE
nerkenne. ConHeynas
cucTeMa

https://m.edsoo0.ru/X6R3T3S3S

https://m.edso00.ru/O301U3H1P

56

Comnnaue. CoHeuHast
aKTUBHOCTE. MICTOUYHUK 1
sHeprun CoJiHIA U 3BE3]

https://m.edso0.ru/X7M8H10Q9Y

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3IbI
TJIaBHOM
IMOCIIEJOBATEIIFHOCTH.
BnyTtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTaBICHUS
0 MPOUCXOKICHUHU 1
spomonuy CoIHIA U 3BE3]

https://m.edso0.ru/C2L2C9A0V

58

Mnuneunsiii [1yre — Hamma
lNamakTuka. [lonoxxenne n 1
neuxenne ComHia B

https://m.edsoo0.ru/Y6X6U2P6A
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rajJakTUK

59
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Bcenennas. Paz6eranue
rayiakTuk. Teopus bosbioro
B3pbIBa. PenukroBoe
n3ny4yeHue. MertarajiakTuka

Hepermennsie npo0iaembl
aCTPOHOMHHU

https://m.edsoo.ru/L0I18V814U

https://m.edsoo.ru/U4F8Q0ESO
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KontpomnbHas pabora
«JIEMEHTBI aCTPOHOMUH U
acTpoHU3uKm»

https://m.edso00.ru/Y6Y9D4G7X
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O606maromuii ypok. Poib
(bU3MKN ¥ ACTPOHOMUH B
YKOHOMHYECKOH,
TEXHOJIOTHYCCKOM,
COLIMAIbHOMI U DTUYECKOU
chepax IeaTenTbHOCTH
YyeJioBeKa

O606maromuii ypok. Pois u
MeCTO (PU3UKU U aCTPOHOMHH
B COBPEMEHHOM HAay4YHOU
KapTUHE MHpa

https://m.edsoo.ru/M5A4P6T1M

https://m.edsoo.ru/JIN2H3EQV

64

O6o06maromuit ypok. Pomib
¢bu3nueckoil Teopuu B
(dbopmMupoBaHUU
MIpe/ICTaBICHUH 0 PU3NYecKOn
KapTUHE MUpa

https://m.edsoo.ru/I4W6MOW4Z
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O6o06muraromuit ypokx. Mecto
¢bu3nuecKoil KapTUHBI MHUpa B
o01IeM psiy COBPEMEHHBIX
€CTCCTBCHHO-HAYYHBIX
NPEACTABICHUHN O IPUPOAE

https://m.edsoo0.ru/M508T0BOY
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Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIeKTPOMarHuTHas
WHIYKIIHS
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PesepBHblii ypok. OnTuka.
OcHOBBI CIELIMATIBHON Teopun
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/M4J2B7W8P
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Pesepubiii ypok. KBanToBast
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

10.1

10.2

10.3

JleMoHCTpHpOBaTh Ha HpuUMepax posb M MecTo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAyYHOM KapTUHBI MUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH
Ioen

Y4YuUTHIBaTh IPAaHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJICIICH:
MaTepHalibHas TOYKA, MHEpLUAJIbHAs CUCTeMa OTCuéTa, aOCOJOTHO
TBEPOE TEJI0, UJICANIbHBIN Ia3; MOJENIN CTPOCHHUS T'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYCHHBIM DJJIEKTPUUECKUN 3apsii — IpU PELICHUU
¢du3nyecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOW TEOPHUU
CTPOEHHUsI BEIIeCTBA M DJIEKTPOAUHAMHUKU: pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
T€J, JBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBUE TEI,
mubdys3us, OpOYHOBCKOE JBUKEHHE, CTPOEHHUE KHUJIKOCTEH u
TBEPABIX Te€J, W3MEHEHHEe o00béMa Tel IMpd HArpeBaHUU
(oxJ1aXx/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHcallus,
IUIaBJICHUE, KpUCTANIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/yXa,
NOBBIIICHNUE JABJIICHMUs ra3a IPU €ro HAarpeBaHWU B 3aKPHITOM
cocyzle, CBs3b MEXKIy IlapaMeTpaMH COCTOSIHMSL —rasa B
M30IIpolieccax; IIEKTPU3aLUsl TEJl, B3aUMOJEUCTBHUE 3apsi 0B

10.4

OnucelBaTh MEXaHUYECKOE JBI)KEHHE, HCHOJIb3Ys (QU3NYECKUe
BEIIMYUHBI: KOOPAHUHATA, IIYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWIa, HMIIYJIbC TeElla, KUHETHYECKas DHEprus,
NOTEHIMaJbHasl HHEpPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTh; TMpU ONHUCAHUU NPABWIBHO TPAKTOBaThb (PU3NYECKUI
CMBICJI HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAueHHs M EIUHULBL,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIUUUHY
C ApYTMMH BEIUYMHAMU

10.5

10.6

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBHIE
SBJICHUSA, WCIONB3Yysd (U3MUeCKWe BEIWYMHBL JaBJIEHHE Tras3a,
TeMmnepaTrypa, CpeAHss KUHETHYeCKas »JHEpPrusi XaoTHYECKOIo
JIBIDKCHUST MOJIEKYJ, CPEIHEKBAJAPAaTUYHAsI CKOPOCTh MOJIEKYII,
KOJMYECTBO TEIUJIOTHI, BHYTPEHHsA OJHeprus, pabota rasa,
KO3 UIMEHT TOJE3HOTO MEHUCTBUS TEIUIOBOTO JBHUTATENS; TP
OTMHMCaHUU  TMPABUIBHO  TPAKTOBaTh  (U3UUYECKHA  CMBICI
WCIIOJIb3yEeMBIX BEJMYHMH, WX 0003HAYEHUS M €IUHUIIBI, HAXOIUTh
bopMynbl, CBS3BIBAIONIME JAaHHYI (U3UYECKYI0 BEIMYHHY C
JIPYTUMH BETUYNHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA H
AIIEKTpUYECKUE SBIEHUS (MPOIECCHI), HCIONb3yd (PU3NYECKUE
BEITMYUHBI:  DJIEKTPUYECKUNA  3apsll, OJIEKTPUUYECKOE  TOJeE,




HaIpPsOHKEHHOCTh IOJIA, IOTEHLMAN, Pa3sHOCTh IMOTEHLHANIOB; IIPH
OIIMCAaHUU  IPABUJIBHO  TPAKTOBATH ¢u3uueckuif  CMBICH
UCMOJIb3yeMBbIX BEIMYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(opMyIIbI, CBS3BIBAIONINE JAHHYIO (PU3NUECKYIO BETMYMHY C JPYTUMH
BEJIMYUHAMU

10.7

aHAIM3UPOBATh (U3MUECKHUE TMPOILECChl M SBJICHHS, HCIONb3YS
¢u3nUeckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, I,
I u 11T 3akoHbl HhIOTOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOW SHEPTHH,
3aKOH COXpPaHEHUS UMITYJIbCA, IPUHIINII CYNEPIIO3ULIUN CUJT, TPUHIUI
paBHOINpPABUSl HHEPHHUATBHBIX CUCTEM OTCYETa; MOJEKYJISPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILLECTBA, I'a30BbIE 3AKOHBI, CBA3b
CpelHel KUHETUYECKOW SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYN C
a0COJIIOTHOW TEeMIEPaTypoil, MEPBbIM 3aKOH TEPMOAUHAMUKY; 3aKOH
COXpaHEHMs JJIEKTPUYECKOro 3apsjaa, 3akoH Kyrona; mpu stom
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE
BBIpQXCHHE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE NPUHIUIMBI JAECHCTBHS MalIMH, OPUOOPOB U
TEXHUUYECKHUX YCTPOWCTB; pa3iudarh YCIOBUS HX O€30MacCHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON YKU3HU

10.9

BBINONHATE SKCIIEPUMEHTBI 110 UCCIICIOBAHUIO0 (PU3HUECKUX SBICHUN
U TIPOIIECCOB C WCIIOIH30BAHUEM IPSAMBIX M KOCBEHHBIX U3MEPCHHIA,
pu 3ToM GopMyIUpOBaTh npobiemy (3a7avy) U TUIIOTe3y Y4eOHOTo
DKCIEpUMEHTa, CcoOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO
000pyI0BaHUs1, IPOBOUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

OCyHIeCTBJIHTI) MNpsAMbIC W KOCBCHHBLIC HN3MCPCHUA CI)I/IBI/I‘IGCKI/IX
BCIIMYHH, IIPpU 3TOM BBI6I/IpaTB OIITHUMAJIBHEIN CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MeXAY (U3NYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPEHMI; IIPU 3TOM KOHCTPYHPOBATb
YCTaHOBKY, (DMKCHpPOBaTh pPE3yJIbTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢bu3nUecKrx BeIMYUH B BUJIE TaOIUI U TpadUKOB, 1eN1aTh BHIBOIBI 10
pe3yabTaTaM MCCIIEOBAHUS

Cobmtoiate  mpaBwiia  0€30IacHOrO  Tpyla TMpU  I[POBEIECHUU
UCCIIEIOBAaHU B paMKax Y4eOHOTO »JKCIIepUMEHTa, Yy4eOHO-
WCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C MCIIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpPHOTO 000PYI0BaHUS

10.13

10.14

10.15

Pemarp pacu€THble 3a/1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ys (PU3WYECKUE 3aKOHBI M TMPHUHIMIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3aJauydl  BBIOMpATh (PU3UYECKYI0O MOJIENb, BBIICIATH
¢buznyeckue BeIUUUHBI U GOPMYJIbl, HEOOXOIUMBIE JIIs €€ peleHus,
MPOBOJUTh PAaCUY€Thl M OIEHUBATh PEATbHOCTh MOJYYEHHOTO
3HaYCHMs (PU3NMUECKONU BETMUHNHBI

Pemarp  KkadecTBeHHbIE  3aJauyd:  BBICTPAUBAaTh  JIOTUYECKHU
HENPOTUBOPEUYMBYIO LIETIOUKY PACCYXACHHUN C ONOPOH HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

Hcnonb30BaTh MpU pelIeHHMH Y4eOHBIX 3a/7ad COBpPEMEHHBIE
MH(OPMAaLIMOHHBIE TEXHOJOTUU JUIsl TOHUCKA, CTPYKTYpPUPOBaHMS,
UHTEpHpEeTallii M IMpeJCTaBIeHHUs] YUeOHON M Hay4YHO-TIONMYJISIpHON




10.16

10.17

10.18

nH(pOpMaLIKH, MOYyYEHHOW U3 Pa3UYHbIX UICTOYHUKOB; KPUTUUECKH
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMALIUIO

[TpuBOANTH MpPUMEPHI BKJIAZa POCCUHCKUX M 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBICHEHHE IPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonk30BaTh TEOpeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HU IS oOecriedeHuss Oe30MacHOCTH TpH  OOparieHud ¢
npubopaMy M TEXHUYECKMMM YCTPONCTBAMH, MJIs COXpPaHEHUS
3I0POBbSl M COOJIOJICHUS HOPM SKOJOTUYECKOTO IIOBEJCHUS B
OKpYKarollel cperie

Pa60TaTb B I‘pyHHG C BBIIIOJITHCHUEM pa3JII/I‘-IHBIX COLIUAJIBHBIX poneﬁ,
IJAHUPOBAaTh PabOTy TPYNIbl, PAIUOHAIBLHO PACIPENCIATh
06H3aHHOCTI/I 158 HJIaHI/IpOBaTB NCATCIBbHOCTE B HCCTaHI[apTHLIX
CUTYyaIlUsIX, aJeKBaTHO OIICHUBATh BKJIAJl KaXKJIOTO W3 YYaCTHHUKOB
TPYIIBI B peIICHUE PACCMATPUBACMOU MPOOIEMBI

11 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

111

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero oopasoBaHus

JleMOHCTpHpOBaTh Ha TpHUMEpPaXx pPoOJIb H MeCTO (U3HKU B
(dbopMUPOBaHUN COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH
JIIOJIeH, 1IEJTOCTHOCTD U €AMHCTBO (PM3HUECKON KapTUHBI MUPa

11.2

YuuTheIBaTh T'paHULIbI IPUMCHCHU N3YUCHHBIX (bHSH‘IeCKI/IX MOJICJICH:
TOYCUHBIN SHGKTpI/I‘-IGCKI/II\/JI 3apsan, aACpHasa MOACIIb aTOMa, HYKJIOHHAasA
MOZCIIb aTOMHOTI'O sApa IMpU pCHICHUA (I)I/I3I/I‘ICCKI/IX 3aaad

11.3

11.4

Pacnio3naBath Qu3nyeckue siBIeHUs (MIPOLIECCHI) U OOBACHATH X HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMUTHOE  JICWCTBUS  TOKAa,  B3aWMOJICHCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUS, JEHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM H JIBIDKYIUHCS 3apsj, SJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, NPSMOJMHEHHOE pacCHpOCTpaHEHUE CBETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIepchs CBeTa, (POoToNeKTpruuecKuil s ekt
(botorddext), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHas H HCKYCCTBEHHAas
paInoaKTUBHOCTh

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,
MarHUTHBIE, ONTHYECKHUE, JCKTPUUECKYIO TPOBOIUMOCTD PA3INYHbIX
cpel) U DJIEKTPOMarHUTHbIE SBJICHHS (IIPOLIECCHI), HCMOJIb3Ys
¢u3nueckue BEIMYMHBL: AJIEKTPUUYECKUHM  3apsa], cuja TOKa,
AIIEKTPUYECKOE  HAINpSKEHHE, DBJEKTPUUECKOE CONPOTUBIICHUE,
pasHocTh noteHuuanos, I/C, paboTa Toka, HHIYKIUS MarHUTHOTO
nojsi, cuia Ammepa, cwia JlopeHma, WHIYKTUBHOCTH KaTYIIKH,
DHEPIUsl IEKTPUYECKOr0 U MArHUTHOTO MOJIeH, Iepruo] U 4acToTa
KoJieOaHui B KOJIeOaTeIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IIPOIIeCcCe




FapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojeOaHud,  (oKycHOe
pPAcCTOSIHUE M ONTHYECKas Cuja JIMH3BL, MPU OMUCAHUU MPaBUIBHO
TpakToBaTh (U3UYECKUH CMBICT HCIOJB3YEMBbIX BEIUYHH, HX
0003HAueHMsI W EAMHUIIBI; YKa3bIBaTh (OPMYIIBI, CBSA3BIBAIOIINE
JaHHYI0 (PU3NYECKYIO0 BETUUYHUHY C JPYTMMH BETUYHMHAMU

11.5

11.6

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIE SBJIEHUS M  IMPOLECCHI,
UCTIONB3Ys (PU3MYECKHUE BEITUYHMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrus U UMIYJIbC (HOTOHA,
NEepHOJI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7€p; IPU ONMCAHUU
NpaBUJIBHO TPakTOBaTh (U3MYECKUI CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, MX O0O3HAUYeHUs M EIUHHIIBI; YyKa3blBaTh (HOPMYIbI,
CBSA3BIBAIOIIUE JAHHYIO (PU3UYECKYI0 BEIUYHHY C JAPYTUMH
BEJIMYMHAMU, BBIYUCIIATh 3HaYCHHE (PU3HMUECKON BEIMYUHBI

AHamm3upoBaTth (U3WYECKUE TMPOIECCHl W SBJICHHS, HCIOIb3YS
dbusznueckue 3aKOHBI M OpUHLUIBL::  3akoH Owma, 3aKOHBI
MOCJIEIOBATEIFHOTO ¥ TapaJUIEIbHOIO COSAMHEHUS MPOBOJHHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 3JIEKTPOMAarHuTHON MHIYKIIUH, 3aKOH
MPSIMOJIMHEHHOTO PacTIPOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBI  TPEIOMJIEHUS CBETa, YypaBHEHHE OWHINTEWHa IS
dororddekra, 3aKOH COXpaHCHHUS DSHEPTHH, 3aKOH COXpPaHCHUs
UMITyJIbCa, 3aKOH COXPAHEHHUs OJIIEKTPUYECKOrO 3apsjaa, 3aKOH
COXpaHEHHs MacCOBOrO 4Wcia, mocTyiaarsl bopa, 3akoH
paZiMOaKTUBHOTO paclaja; MpH 3TOM pa3inyaTh CJIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €70 MATEMATHYECKOE BBIPAKEHUE U YCIIOBUS
(rpaHMIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

Onpenendars HanpaBl€HUE BEKTOpAa WHAYKIUU MArHUTHOIO IOJS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

Ctpouth ¥ ONHCHIBAaTH M300paKEHUE, CO3JaBAEMOE IJIOCKUM
3€pKajoM, TOHKOW JINH301

BremonaATh OKCHICPUMCHTHI 110 UCCIICOBAHUTIO (1)I/ISI/I‘IGCKI/IX SIBJICHUMN
U TIPOLIECCOB C UCHOJIBb30BAHUEM INPSAMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM GOpMyIUPOBATH NMPpo0sIeMy (3a7ady) U TUIIOTE3y yueOHOTOo
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  IPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OCYHICCTBJ'IHTI) NpsAMbIC W KOCBCHHBLIC HN3MCPCHUA (i)I/ISI/I‘IeCKI/IX
BCJIIMYHMH, IIPU 3TOM BBI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U
HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpGHIHOCTGfI I/ISMCpeHI/II\/'I

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BETUYHH C UCIIOIH30BAHUEM
NpSIMBIX HM3MEPEHUM; TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUPOBaTh PE3YJIbTATHl MOJYYCHHOW 3aBUCUMOCTH (HU3HUECKUX
BEJIMYMH B BU/JIE TAOJIHUIl U TPapUKOB, ENIaTh BBIBOBI 110 PE3yIbTaTaM
HCCIIEAOBAHUS

Cob6mronaTe mpaBuia 0€30MacHOrO Tpyda TMpU TMPOBEIAEHUU
UCCIENOBaHUN B paMKax y4eOHOro JKCIEepUMEHTa, Y4eOHO-
HCCIIE0BATEIbCKON U TPOEKTHOU AESITEIbHOCTH C UCTIOJIb30BAHUEM
U3MEPUTENBbHBIX YCTPOICTB U 1a00paTOPHOTO 000pyAOBaHUS

11.13

Pemate pacuérHbie 3a1aun ¢ SBHO 3aIaHHON (DU3HYECKOM MOJIECIIBIO,
UCTIONB3YS (M3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHAIIM3a
YCJIOBHSI 3a7aud  BBIOMPATh (PU3WYECKYI0O MOJENb, BBIJCISTH




(bu3UYecKre BETUYUHBI U (hOPMYITbI, HEOOXOIUMBIE JIs €€ PeIICHNUs,
MMpOBOAUTDH paC‘-IéTI:I U OLCHUBATH PCAJILHOCTL IIOJYUCHHOTO
3HAa4YCHUs1 (PU3UICCKOI BETHMUNHBI

11.14

Pematp  KayecTBEHHbBIE  3a/Jaud:  BBICTpPAWBaThb  JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYKJICHUHN C ONIOPOM HA U3yUYECHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBJICHUS

11.15

Hcnonp30BaTh Mpu  pelIeHUHd Y4YeOHBIX 3aJady  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTMH ISl TOWUCKA, CTPYKTYPHPOBAHUS,
MHTEPIIPETAllMA U TPEICTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON
uHpOpPMAaLIKH, TTOTYYEHHOW U3 PA3TUYHBIX UCTOYHUKOB; KPUTHUYECKU
AHAIM3UPOBATH MOJTy4aeMyto HH(OPMALIHIO

11.16

OOBSACHATH MPHUHILMIIBI ACHCTBUS MAlluH, TPUOOPOB U TEXHUYECKUX
YCTPOKMCTB; pa3inyaTh YCIOBHS MX O€30MacHOTO HCIOJb30BAHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOILIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

11.19

Mcronp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3KMKE B MOBCEIHEBHOU
KHU3HM Juid  o0ecredeHus O€30MaCHOCTH IpU  OOpalleHuu ¢
npubopaMl M TEXHUYECKUMU YCTPONCTBAMH, M COXpPaHEHUS
30pOBbsl M COOJIOIGHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B
OKpY’Karollen cpeze

PaboTatph B rpymnme ¢ BBIIIOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyINbl, PAlMOHATIBHO  paclpeiessTh
00s13aHHOCTH U IJIAHUPOBATE ACATCIIBHOCT B HCECTAHAAPTHBLIX
CUTYyalUsiX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJOrO0 W3 YYaCTHUKOB
TPYIIIBI B PELLIEHHE PacCMaTpUBaeMOM MPOOIIEMBI




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Kox nposepsiemoro

pastena IeMenTa IIpoBepsiemMble 31eMeHTHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHW A

®usznka — Hayka o mnpupoae. Hayunbie
METO/IbI IO3HAHUS OKpY>Karolero Mupa. Poip
JKCIIEPUMEHTa U TEOpUM B  Ipoliecce
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKe

11

MopenupoBanue (GU3NUECKUX SIBICHUH U
1 IIPOLIECCOB. Hayunsie TUIIOTE3BI.
Ou3nyeckue 3aKOHbI U TeOopuu. ['paHUIIBI
NPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.
[Mpunnun cootBerctBua. Ponmb u  Mecto
¢u3ukn B (OPMUPOBAHUU COBPEMCHHOU
HAyYHOW KapTUHBI MHUpa, B MPAKTHYECKON
NEeITeIbHOCTH JII0ACH

2 MEXAHHWKA

1.2

KMHEMATHUKA

Mexanuueckoe JIBHKEHHUE.
211 OTHOCHUTEIBHOCTD MEXAHUYECKOTO
newkeHus. Cuctema orcuéra. TpaekTopus

[Tepemerienue, cKOpocTh (CPeIHss CKOPOCTb,
MIHOBEHHAasi  CKOpPOCTb) U  YCKOpEHHE
212 MaTepUalbHONW TOYKHU, UX NMPOEKIUH HAa OCU
CHCTEMBI KOOp/MHAT. Cnoxxenne
nepeMeleHUH U CII0KEeHHE CKOpoCTel

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
2.13 3aBUCHUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOpPEHHUs, MyTH H  TepeMelIeHHS
MaTepHaIbHON TOUYKH OT BPEMEHHU

2.1
CBobonHOe nmasieHne. Y CKopeHue

214
CcBOOOIHOTO MMAICHNSA

KpuBonuneiinoe nswxkenue. PaBHOMepHOE
JNBUKEHHE  MaTepUaJbHOM  TOYKH IO
2.15 OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOPOCTb. Ilepuon 51 4acToTa.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHuyeckue  YCTpOHCTBA:  CIIHIOMETP,
2.1.6 JBIDKEHUE CHAPSIOB, IETTHBIE U PEMEHHBIE
nepenavyu

[IpaxkTrueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctd.  HMccnenoBanue
COOTHOUICHUS MEXIY Iy TSIMH,
MIPOMICHHBIMH TEJIOM 3a IOCJIEA0BATEIbHbBIE

2.1.7




2.2

2.3

221

2.2.2

paBHBIE  MPOMEXYTKM  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBM)KEHUU C HadaJbHOU
CKOpOCTbIO, paBHOW Hym0. M3ydenue
JNBIDKEHUSI IIapUKa B BSI3KOM JKHJKOCTH.
N3yyenne nBuwkeHus Tena, OPOLICHHOIO
TOPU30HTAIILHO

JMHAMUKA
IIpuHnun  orHocurensHOCTH — [anmires.

ITepBriii 3akoH HrerooTona. MuepuumanbHbie
CHUCTEMBI OTCUETA

Macca Tena. Cuna. IlpuHuun cynepro3uuuu
CHII

2.2.3

224

Bropoii 3akon HeroToHa 111 MaTepuaibHOM
TOYKM B MHEPUMAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HbproToHa mns
MaTepUaIbHBIX TOUECK

3aKoH BCEMHPHOI'O TATOTCHUA. Cua

TsbkecTd. IlepBasg KocmMuyeckas CKOpPOCTb.
Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHHs
CKOJBKEHUSI M  CHJla TPEHUS  IOKOS.
Koaddunuent tpenns. Cusa conpoTuBieHus
MIpU ABUKEHUU TeJa B )KUJIKOCTU WJIU Ta3e

[loctynarenbHoe U BpaliaTreiabHOE ABHKEHUE
abCcoJIIOTHO TBEPOIO Tena

2.2.8

MOMEHT CUJIbl OTHOCUTENIBHO OCH BpalEHUS.
[liieuo cumbl. YcinoBust paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHu4yeckne yCTpOMCTBA: MOAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

231

2.3.2

[IpakTuyeckue paboTel. M3yueHne ABHKeHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH TOJ
JEICTBUEM HecKoNbKuX cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTrOCTH, BOSHUKAIOIINX
B aedopMupyemMoil MpyKUHE U PE3MHOBOM
oOpasmie, OT BENUYUHBI WX Jedopmaluu.
Hccnenosanue yCIOBHI paBHOBECHS
TBEP/IOTO Tella, UMEIOIIET0 OCh BPaLCHHS
3AKOHBI COXPAHEHUWA B MEXAHUKE

NMnynsc MarepuaabHOM TOYKH, CHCTEMBI
MaTepUaIbHBIX TodeK. MMmynbc cuiibl u
M3MEHEHHE UMITyJIbCca Tela

3akoH coxpaHeHus wummyinsca B HCO.
PeakTuBHOE ABMKEHNE

2.3.3
2.34

Pabora cunsl
MomHocTh CHITEI




3.1

2.35

2.3.6

Kunernueckas  sHeprus  MaTepuaibHON
TO4KU. Teopema 0 KHHETUYECKON SJHEPTUU

IlorenunaneHas oHeprus. IloTeHnumanbHas
JHEeprus yIpyro nepopMHUpOBaHHON
npyxuHbsl. IloTeHnumanbHas »HeEprus Teia
BOJIM3M IIOBEPXHOCTHU 3eMIIU

2.3.7

IloTeHLMaIbHBIE ¥ HEMOTEHIMAIBHEIE CHIIBI.
CBsi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MeXaHNIECKOU SHEPTHH
CHCTEMBI TEI. 3akoH COXpaHEHUs
MEXaHUYECKON IHEPTUr

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

2.3.10

TexHnyeckue ycTponcTBa: JBUKCHHUE PAKET,
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckne pabotel. M3yuenue cBs3u
CKOpOCTEH TeN Tpu HEYNpyroM yaape.
UccnenoBanme cBsizu pabOTBl  CUJIBI €
U3MCHEHHUEM MEXaHWICCKOW SHEPTUU Tella

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

3.11

OcCHOBHbIE  TOJOXEHUS  MOJIEKYJSPHO-
KHHETUYECKOU TEOPUH. BpoyHnoBckoe
nwkenue. Auddysus. Xapakrep ABIKEHHS
Y B3aUMOJECHUCTBHS YaCTHILL BELIECTBA

3.1.2

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TET W OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJIEIIEH

3.13

Macca wmonekyn. KosmuecTBo BeliecTsa.
[TocTostHHass ABoraapo

3.14

3.15

3.16

TermoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [llkana temneparyp Llenscus

Mopnens  upeanpHOoro rasza. OcHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM
TEOPHH UACATHHOTO ra3a

AOcomtoTHas TeMneparypa Kak Mepa cpeiHein
KHHETHYECKOU SHEepruu TETJIOBOT'O
IBWKeHUs yactull rasa. [llkama temmnepatyp
KenbBuHa

3.1.7

3.18

VYpaBuenune Kianelipona — MeHaeneesa.
3akon JlanbTOHA

I"azoBble 3ak0HBI. M30mpoLeccsl B U1eaabHOM
ra3e C IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA:
n30TepMa, H30X0pa, u3obapa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETD,
OGapomeTp

[Ipaktuueckue pabotsl. M3mepeHue macchl
BO3/1yXa B KJIaCCHOM KoMHarte. MccnenoBanue




3.2

3.3

3.21

3.2.2

3aBUCHUMOCTH MEXIy napaMeTpamu
COCTOSIHMSI pa3pE’KEHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckas cucreMa. BHyTpeHHsAS
JHEPrusi TEPMOJUHAMMYECKOM CHUCTEMBI HU
CIIOCOOBI €€ N3MEHEHUs

KomuyectBo TemnoTsl 1 paboTta. BHyTpennss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

3.2.3

3.24

3.2.5

3.2.6

Bunsl Temmnomnepenauu: TEMJIONPOBOIHOCTD,
KOHBEKIIMs, u3inydeHue. TermoéMKocTh Tena.
VYnenbHas TemnoéMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIONEpeaayde

[TepBrrit 3aKOH TEPMOJIUHAMUKH.
IIpumenenue IIEPBOro 3aKOHA
TEPMOJUHAMUKHU K M30IPOIIECCaM.
I'paduueckas uHTEpIIpEeTaIis paboTHI raza

TermoBble MamuHbl. [IpuHUMOBL HECTBUS
TeIIOBBIX MamiuH. [Ipeobpa3oBaHus s3HEPrun
B TEIIOBBIX MammHax. Koaddunment
nosiesHoro aeiictBus  (mamee —  KIIJI)
terioBord MamuHbl. [ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTh TpomeccoB B MPHUPOJIC.
TemnoBele  ABUTATEeNH.  DKOJOTHMYECKUE
POOJIEMBI TEINIOIHEPTETUKH

3.2.7

Texnuueckue yYCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM
XOJIOAWIBHUK, KOHIULMOHED

3.2.8

[IpaxTueckue paboTHI. N3mepenne
YAEIBHON TEMITOEMKOCTH

AI'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

ITapooOpazoBanue " KOH/ICHCALHS.
Wcnapenne u kumnenue. YaenpHas TeIoTa
napooOpa3oBaHusl. 3aBUCHMOCTH
TEeMIIepaTypbl KUMEHUS OT 1aBJIeHUS

AOCOIIIOTHAA M OTHOCHUTENbHASA BIAKHOCTD
BO3ayxa. HacelleHHbli map

3.3.3

3.34

TBépnoe  Temo.  Kpucrammmueckue  u
amopdHbIe Tenma. AHHU3OTPONHS CBOWCTB
KpHUCTAJIJIOB. Kunkue KpPHUCTAJLJIBL.
CoBpeMeHHbIE MaTEpHAIIbI

[[naBnenne W Kpuctaum3anus. YaenbHas
TerutoTa masneHus. Cyonumanus

3.35

3.3.6

YpaBHEHHE TEIJIOBOTO OajlaHca

TexHu4eckue yCTpOMCTBA: TUTPOMETD U
IICUXPOMETP,  KJIOPUMETP,  TEXHOJIOTUU
MTOJTy4YEHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM
YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH




4.1

4.2

3.3.7

411

[IpakTrueckue paboTEHL. N3mepenne
BJIQXKHOCTH BO3/yXa

OJIEKTPOAMMTHAMUKA
OJIEKTPOCTATHUKA

Onexrpuzauust Ten. OIEKTPUUECKUH 3apsi.
JIBa Bu1a DIIEKTPHYECKHX 3apsi/IOB

4.1.2
4.1.3

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJTYIIPOBOIHUKHU

3aKoH COXpPAHCHUA SJICKTPHUICCKOI'O 3apdaaa

414

BzaumoneiictBue 3apsanoB. 3akoH Kymnona

4.1.5

4.1.6

Onektpuyeckoe  mosie.  Hampsiok€HHOCTH
3JIEKTPUYECKOIO TIOJIAL. [TpuHIMN
cynepno3unuu. JlMHUKM  HANpsHKEHHOCTU
JEKTPUYECKOTO OIS

PaGora cuim 37IE€KTPOCTATUYECKOTO  TIOJIA.
Ilorennuan. Pa3HocTh NOTEHIINAIOB

4.1.7

[IpoBOAHUKHN U TUAIIEKTPUKU B TOCTOSIHHOM
JNeKTpUYecKoM moje. Juanexrpuueckas
MIPOHHUIIAEMOCTh

4.1.8

419

DIEKTPOEMKOCTb. Konpaencarop.
DNEeKTPOEMKOCTh IUIOCKOIO KOHZIEHCATOopa.
DHeprus 3apsKEHHOI0 KOHAEHCcaTopa

TexHUYeckne  yCTpPOMCTBA:  BJIEKTPOCKOIL,
JNEKTPOMETP, IJIEKTPOCTATUYECKas 3alIUTa,
3a3€MJICHHE AIIEKTPONIPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP

4.1.10

[IpaxTueckue paboTHI. H3mepenne
NMEKTPOEMKOCTH KOHIEHCATOPa

OCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PAJIMYHBIX

CPEJIAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McTouHMKM TOKA.
Cuia Toka. [TocTossHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH

423 DNEeKTpUUECKOe CONPOTHBIICHUE. Y IEIbHOE
COITPOTHBJIEHUE BELIECTBA

424 [TocnenoBarenbHOe, napajesnbHoe,
CMEIIIaHHOE COEeTMHEHHE TIPOBOTHIKOB

425 PaGora snextpuueckoro Toka. 3akoH [xoyns
— Jlenna

4.2.6 MONIHOCT 3JEKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u

427 BHYTPCHHEE  COMPOTUBJIICHWE  HCTOYHHKA
ToKa. 3akoH OMa Il TOJIHOM (3aMKHYTOM)
anekTprueckoi renn. KopoTkoe 3amMbpIkaHue

428 DJNEeKTpOHHAsT  MPOBOAMMOCTb  TBEPIBIX

METAJIJIOB. 3aBUCHMOCTD COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepXIpoBOIUMOCTh
OnexTpuueckuil ToKk B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
oJyNpoBOJHUKOB. CBOICTBa p-n mepexoja.
[TorynpoBOTHUKOBEIE PUOOPHI

DNEeKTpUYECKUd TOK B IJIEKTPOJMTAX.
DneKkTporuTHYecKas JIMCCOLUALINS.
DneKTpoan3

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTENNBHBIE U HECaMOCTOSTEILHBIN
paspsn. PaznuuHbie TUITBI CAMOCTOATENBEHOTO
pazpsa. Monnus. [1nazma

4.2.13

4.2.14

TexHudyeckue  yCTpOMCTBA:  aMIlepMETp,
BOJIBTMETP, peOoCTaT, HCTOYHUKU TOKa,
JJIEKTpOHArpeBaTeIbHbIE npuOOpHI,
3JIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAKYyMHBIN
JMOJ, TEPMUCTOPBl U (OTOPE3UCTOPHI,
HOJIYTIPOBOJHUKOBBIN TMO/J1, rajlbBaHUKA
[IpakTnueckue paboTHI. N3yuenue
CMEILIaHHOTO COEIMHEHUSI PE3UCTOPOB.
N3mepenne DJIC ucTOUHMKA TOKa M €ro
BHYTPEHHEro corpotusieHus. Habmonenue
IEKTPOIH3a

11 KJIIACC

Kon
pa3zjiena
4

4.3

Koanposepsiemoro

3JEMCHTA

HpOBepHeMble IJIEMEHTBI COACPKAHUA

OJIEKTPOAMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS UHAYKIWA

43.1

4.3.2

4.3.3

IlocrossaaBIe MarHuTel. B3anmoneiicteue
HOCTOSIHHBIX MAarHUTOB

MaruutHoe mosne. BekTop MarHuTHOU
vHAYKIUU. [lpuHoun — cynepro3uuuu.
Jluanm MarnutHOM wHAYKUWU. KaptuHa
JIMHUM  MarHUTHOM MHIAYKLUMH  TOJIS
MMOCTOSTHHBIX MarHUTOB

MarHuTHoOe ToJIe MPOBOJHUKA C TOKOM.
KapTtuna nuHU Moist ATUHHOTO MPSMOTO
MPOBOJIHAKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHMKA, KATYMIKH C TOKOM. OmBIT
Opcrena. BzaumoaeicTBiue mpoOBOHUKOB
C TOKOM

4.3.4

Cuna Amnepa, €€ MOJlyJIb U HAIIPABJIEHUE




435

4.3.6
4.3.7

4.3.8

Cuna  Jlopenna, eé MOJYJIb u
HarpaBjeHue. JIBUKEHHE 3apsiKEHHON
YaCTUI[bI B OJTHOPOITHOM MarHUTHOM I10JI€.
PaGora cuiel JlopeHiia

SIBneHre 3MeKTPOMarHUTHOM MHIYKIIUU
[ToTok BeKTOpa MAarHUTHOM MHIAYKLIHUHU
OJC WH]TYKIUH. 3akoH
3JIEKTPOMArHUTHOM MHAYKIMU Papanes

4.3.9

4.3.10

BuxpeBoe snekrpuyeckoe mnozne. IC
WHIYKIUA B MPOBOJAHHUKE, JABUKYIIEMCS
MOCTYNATENbHO B OJTHOPOJIHOM
MarHuTHOM T10JIe

IIpaBuio Jlenna

4311

4.3.12

NHIyKTUBHOCTS. SIBieHUE
camouHaykiuu. JJ]C camouHayKuuu
DHeprusi MarHUTHOTO TIOJS KaTYIIKH C
TOKOM

4.3.13

BJICKTPOMBIHI/ITHOC II0JIC

4.3.14

Texnuueckue YCTpOﬁCTBaI IIOCTOSHHBIC
MarHurThbl, OJICKTPOMAIrHUTHI,
QJICKTPOABUT'ATCIIb, YCKOpUTEIIN
OJICMCHTAPHBIX 4YaCTHL, HWHAYKOHOHHAs
Ic4yb

4.3.15

[IpakTueckue  paOOTBHI. N3yuenne
MarHUTHOTO TMOJS KATYIIKH C TOKOM.
HccnenoBanne nOEHCTBUS IIOCTOSHHOI'O
MarHuTa Ha  pamMKy C TOKOM.
HccnegoBanme SIBIICHUS
ANEKTPOMArHUTHON UHAYKIIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE U

OJIEKTPOMAT'HUTHBIE KOJIEFAHUA

5.11

5.12

Konebarenpnag cucrema. CBoOomHEIE
KoneOanusi. ['apMoHMYecKkue KoieOaHwus.
[lepuon, uacrora, ammuuTyna u ¢asza
KoJIeOaHMt

[IpyxvHHBIN MasTHUK. MaTeMaTHU4eCKUi
MasiTHUK

5.1.3

5.14

5.15

YpaBHEHHE TapMOHUYECKUX KOJICOAHHIA.
Kunemarnueckoe W JOMHAMHYECKOE
oImMcaHne KoJIe0aTeaIbHOr0 ABHKEHUS

[IpeBpamenue SHEPIUU pu
rapMOHHUYECKUX  Konebanmsx.  CBs3b
AMILTUTYbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMH Koyie0aHui eé
CKOpPOCTH U YCKOPEHHUS

Konebarenbubiit  koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJie0aHus B




5.16

uaealbHOM  KojeOaTeIbHOM  KOHTYpe.
AmnHanorus MCKAY MCXAHUUYCCKUMHU U
3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.
®opmyna Tomcona

3aKOH COXpPaHEHMS SHEPTUU B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

5.18

Breinyx1eHHbBIC MeXaHUYECKUE
konebaumst. Pesomanc. Pesonamnchas
KpuBasl. BrinyXneHHBIC
I—)HCKTpOMaFHI/ITHBIe KOJIe6aHI/I$I.

Ilepemennbiii  Tok. CHHyCOWJAIbHbBIN
MEPEMEHHBIN TOK.

5.19

MomHoCTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHHE
CUJIBI TOKA U HAIIPSDKEHUS

5.1.10

Tpancdopmarop. IIpousBoacTso,
nepeaaya u rnoTpedaeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU MpHU
IIPOU3BOJICTBE JJIEKTPUYECKOM SHEPIUH.
Kynbrypa HACTIOIB30BaHUS
JIEKTPO3HEPIUH B TOBCEIHEBHOM )KU3HU

5.1.11

TexHuueckue yCTpoHcTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU
AJeKTpoIiepeaad

5.1.12

[Ipaktnueckue pabotel. MccnenoBanue
3aBHCUMOCTH IIEPHUOJA MAJIBIX KoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. lccrnenoBanue nepeMeHHOro ToKa
B Lenu u3 [IOCJIEZI0BATEIBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U
pesucropa

5.2

MEXAHNYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

Mexannueckue BOJIHBI, yCIOBUS

pactpoctpanenusd. Ilepuon. CxopocTh

pacnpocTpaHEeHUs M JUIMHA  BOJIHBIL.

[TonepeuHble ¥ MPOJIOJIbHBIE BOJTHBI
WnTepdepenius u Tudpakus

MEXaHUYECKUX BOJH
3ByK. CkopocTh 3ByKa. [ pOMKOCTH 3ByKa.
BeicoTa Tona. Tem0p 3ByKa

5.24

525

OJIEKTPOMAarHUTHbIE  BOJHBL. Y CIIOBHS
W3JIyYEHHUS] DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus Bektopos E, Bu v
B JICKTPOMAarHuTHOM BOJIHE B BaKyyMe

CBoOiicTBa  DJIEKTPOMATrHUTHBIX  BOJIH:
OTpa)KE€HHUE, MPEIOMIIEHUE, TOJISIpU3alKs,
mudpakmus, uaTepdeperus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH




5.2.6

[Ixamna AIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

[TpuHIMOBI pafuOCBA3M U TEJICBUACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKaIoLIeH cpeibl

5.2.8

TexHU4YeCKrne yCTpOHCTBA: MY3bIKAIbHBIC
WHCTPYMEHTBHI, YIIbTPa3BYKOBas
JMarHOCTHKA B TEXHHUKEC W MCIUIIHHE,
pagap, paguoONpUEMHHUK,  TEJIEBU30D,
anTeHHa, Tenedon, CBY-meup

5.3

OIITUKA

53.1

5.3.2

[IpsimonuHeitHoe pacnpocTpaHeHHue
CBETa B OAHOPOHOM cpene. Jlyu cBera
OtpaxxeHne cBeTa. 3aKOHBl OTPAKEHUS
cBeta. [locrpoeHre n300paxeHui B IIIOCKOM
3epKasie
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[penomnienne cBera. 3aKOHBI TPETIOMIICHHS
CBeTa. AOCOITIOTHBIH IOKa3areib
IPEIOMIICHUS

534

ITosmHoe BHYTPEHHEE OTpaXKEHHE.
IIpenenbHbIN Yroi MOJHOTO BHYTPEHHETO
OTpaKCHHUS

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

Hucnepcust  cBera. CIIOXKHBIM — coCTaB
oenoro ceera. Llser

Cobuparolue M pacceUBAIOIINE JIMH3BI.
Tonkas ynmH3a. POKYCHOE pacCTOSHHUE U
OonTUYEeCKas  Cuja  TOHKOMW  JIMH3BIL.
IToctpoenue n300pakeHMH B
coOuparomMX U PAacCeMBAIOLIUX JIHH3aX.
@opMysia TOHKOW JUH3BL. YBEIUYECHHUE,
JIaBaeMoe JIMH301

[Ipenenst MIPUMEHUMOCTH
F€OMETPUYECKOM ONTUKH

WUntepdepennuss  ceeta. KorepeHTHble
UCTOYHHUKHU.  YCIOBUS  HaOIrOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HICTOYHHUKOB

Hudpakmuss  ceera.  JudpaxmuonHas
pemérka. Y cioBue HaOIIOJCHUS TJIaBHBIX
MaKCHMYMOB npu naJeHuH
MOHOXPOMaTHYECKOT O cBETa Ha
TUGPaKIMOHHYIO PEIIETKY

[Tonsipusanus ceera

TexHu4eckne yCTpOWCTBA: O4YKH, JIyIa,
¢doroanmapar, MPOEKIMOHHBINA ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJIOKOHHAsI




5.3.12

ONnTHKAa,  JAUQpPaKIHOHHAS  peméTKa,
MOJISIPOU ]

[TpakTueckne  pabotel.  M3mepenue
rokasaresns rnpesnomiienus. MccnenoBanue
CBOMCTB  HW300pakeHMM B  JIMH3aX.
Habmonienue nucnepcuu cBera

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuIBl MPUMEHUMOCTH KJIACCHYECKOM
MEXaHUKH. [TocTynarer TEOPUH
OTHOCHTEJIbHOCTH: WHBApUAHTHOCTh
MOAYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENLHOCTD OJITHOBPEMEHHOCTH.
3amemJieHUe BpPEMEHU M COKpallleHHE
JUINHBI

6.3

6.4

7.11

7.12

DHeprusi © UMIYJILC CBOOOTHOMN YaCTHUIIBI

CBsi3p Macchl C dHEPruel U HUMITYJIbCOM
CBOOOJIHOM YaCTHIIBl. DHEPrus TOKOS
CBOOOTHON YaCTHUIIEI

KBAHTOBAA ®U3MKA
3JIEMEHTbI KBAHTOBOM OITTUKU

®otonsl. Dopmyna Ilianka cBsA3M
SHEepruu (poToHa ¢ ero 4acTOTOU. DHEPrus
¥ UMITYJIEC )OTOHA

OtkpsbiTHE U HCCIIeIOBaHHE
¢doroadpdexra. Omprrer A.I'. Crornerona.
3akoHsbl poTodddexTa

7.1
7.1.3

YpaBHeHue OHHINTEHHA s
dbotoadpdexra.  «KpacHas  rpaHuIa
doroaddexra

7.14

Jasnenue cera. OnbiTel [1.H. JIebeneBa

7.15

XUMHYECKOe NeHICTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (GOTOIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,
CBETOJUOJ

CTPOEHME ATOMA

7.2.1

7.2
7.2.2

7.2.3

Mopens atroma Tomcona. OnbBITE
Pesepdopaa no uccnenoBaHuio CTpOSHUS
atoma. [ImanerapHas Mmoaenp aroma

[Toctrynatet  bopa.  Uznydyenue wu
noryomeHne (GOTOHOB TMpH  IMEpexoje
aTOMa C OJHOTO YPOBHS JHEPrUU Ha
apyroid.  Buper  cnektpoB.  Cnektp
YPOBHEW 3HEPrUU aTOMa BOJOPOJA

BosmoBele cBoiicTBa dactui. BomHbI Oe
bponns. KopnyckynsipHo-BOIHOBOM




7.3

7.24

nyanusMm. Jludpakuus 5>I€KTpOHOB Ha
KpHUCTAJITIaxX

CroHTaHHOE U BBIHYXKJICHHOE U3ITy4eHHE.
YcTpoiicTBO M IPpUHLKI pabOTHI Jlazepa

7.2.5

TexHuueckre yCcTpoiCcTBa: CIEKTPATbHBIN
aHau3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktnueckue pabotel. HalGmroneHue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Meroapl HaOMIOJIEHUS W PETUCTPALMH
3JIEeMEHTapHbBIX YaCTHUII

OTKpbITHE PaAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuto cocraBa
pamuoakTuBHOTrO wm3nmydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqdeHusl.
Bnusiaue paguoakTUBHOCTH Ha IKUBBIC
OpPTaHU3MBI

7.3.3

7.3.4

OTkpbITHE  TPOTOHA U  HEWUTpOHA.
Hyxnonnast monens sanpa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe 4ucio
sapa. U3oTonsl

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  [amma-
U3Iy4YeHHe. 3aKOH  paJHOaKTHBHOTO
pacmajia

7.3.5

7.3.6

7.3.7

DOHeprusi CBSI3M HYKJIOHOB B  S7peE.
Anepubie cuibl. Jlepext mMaccol siapa
Snepuble peakuuu. JleneHue U CcHUHTE3
saep

Anepubii  peaktop.  TepmosnepHBbIit
cunte3. [IpobGiemMbl © TEPCIEKTUBBI
SIEPHON  DHEPTreTUKH. IKOJIOTHUYECKHUE
aCHEKTHI IAEPHOU SHEPTETUKHU

7.3.8

OnemeHTapHble  4YacTulpl.  OTKpbITHE
[I03UTPOHA. @DyH1aMEHTAIIbHbIE
B3aUMOJCUCTBUSA

7.3.9

TexHuyeckue yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, SAEpHBIM peakTop,
aToMHas 6om6a

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHUIL (mo TOTOBBIM
dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3qH0r0 HeOa. Co3Be3mus, spKue
3BE3/bI, INIAHETEI, UX BUIUMOE IBIKEHUE




8.2

8.3

Conneunas cucrema. IlmaHeTsl 3eMHOI
I‘pyHHBI. HJIaHeTI:I-FI/II‘aHTBI nu nux
CITYTHUKH, KapJIMKOBBIC TUTAHETH. MaJibie
Tena CoJIHEYHOM CHCTEMBI

Connne, dQorochepa u  armocdepa.
CosHeYyHasi aKTUBHOCTb

8.4

Ucrounuk sHeprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPHUCTHKH:
Macca, CBETUMOCTb, paJinyc, TeMIleparypa,
HX B3alMOCBSI3b. Juarpamma
«CHEKTPATBHBIA KJIaCC — CBETHUMOCTbHY.
3Bé31pI IVIABHOM  MOCIEA0BATEIHHOCTH.
3aBHCHMOCTh «MAacca — CBETHMOCTEY IS
3BE3]1 IVIABHOM ITOCIEN0BATEILHOCTH

8.6

8.7

8.8

Buyrpennee CTpPOCHUE 3BE3I.
CoBpemMeHHbIE MPEACTaBICHUS 0
MIPOUCXOXKIACHUM U HBOIIOIIMKM COJTHIIA U 3BE3.
DTalbl KU3HU 3BE3]]

Mneunsiii Ilyte — Hama Ianakrtuka.
CnupanbHass  cTpykrypa  l'anmakTuku,
pacupeneneHue 3BE3N, Ta3a W IbUIM.
[Tonoxxenne wu gawxkenue ConHoa B
lamaktuke. Ilmockas u  chepuyeckas
MOJCUCTEMBI ['anakTuKu

Tuner ranaktuk. PagmoranakThku H
KBazaphbl. YEpHBIE ABIPHI B AJIpax rajJjakTHK

8.9

Bcenennas. Pacmmpenune BceeneHHOI.
3akoH XaObna. Pa3Oeranue rajgakTHK.
Bospact u paauyc BceneHnHoi, Teopus
bonpmioro B3peBa. Mognens «ropsuen
Bcenennoi». PenukroBoe usiyuenue

8.10

MacmrabHast  cTpykTypa BceneHHOR.
Mertaranaktuka. Hepeménnsie npoOiaembl
aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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