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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHONW mporpammsl, mpeiactaBieHHbIX B PI'OC COO, a Takke ¢ y4érom
benepasibHON pabodveil mMporpaMMbl BOCIHMTAHHMS W KOHIEMIUM TPETOIaBaHus yIeOHOTO
npeamera «®usuka» B oOpa3oBarenbHbIX —opraHu3auusx Poccuiickoir ~ ®exnepauuu,
pealn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepkanue mnporpammbl 10 (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4yHOU KapTuHBI Mupa oOyuatouuxcs 10—11 kinaccoB mpu oOydyeHun ux ¢usrke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO Noaxoaa. [IporpamMma no ¢usnke COOTBETCTBYET
tpeboBanusiM ®I'OC COO K 1IaHUpPYEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METanpeAMETHBIM
pesyabTataM OOYYeHHs, a TaKKe YUYHUTHIBAeT HEOOXOAMMOCTh pPEaTM3alUU MEXIPEIMETHBIX
CBsA3el (PU3MKMU C E€CTEeCTBEHHO-HAYYHBIMU Yy4ueOHbIMU TpeameTamu. B Hell ompenensorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YpOBHE CPEIHEro o0Iero odpa3oBaHus, IUIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (PHU3UKU: JIMYHOCTHBIE, METalpeJMETHbIe, NpeaMeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (usnke BKIIOYAET:

e [UIAHUpPyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM ypOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YJIbTAThl IO roj1aM O0yUEHUs;

e cozepxaHue yueOHoro npeamera «dusnka» 1o rojgaM o0ydeHusl.

du3uka Kak Hayka o HauboJiee O0IMX 3aKOHAX MPUPO/IbI, BHICTYIIAS B KaUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpy»KarolleMm MHpeE.
[IIkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3yIOUIMHA ISl €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMbIX
XuMueH, Ouosnoruei, ¢uzndeckoit reorpadueid u actpoHomuen. Vcnonabp3oBaHue M aKTUBHOE
NpUMEHEeHHE (U3NYECKUX 3HAHUI oOmpefenseT XapakTep M pPa3BUTHE Pa3HOOOpPa3HbBIX
TEXHOJIOTHI B cdepe DSHEpreTHKH, TPaHCIOpPTa, OCBOCHHMS KOCMOCA, MOJIYYEHHs HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. 3ydyeHue pu3nku BHOCUT OCHOBHOM BKIIAJl B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KApTHHBI MUpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUH
MPUMEHSATh HayYHBIH METO/1 TO3HAHUS MPHU BBHIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBaHUI.

B ocHOBY kypca ¢u3uKu Ui ypOBHS CpeHEro o01ero oopa3oBaHus MOJI0KEH s HIleH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yerocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTMUYECKH 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pas3AesioB (M3MKH, BKIOYAET KaK BOINPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEll MaTepuan Kypca pU3nku oObeJUHEH BOKPYT
¢usuueckux Teopuil. BeaymmMm B Kypce sBisercs (OpMHpPOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus mnpeanojaracT HCIOJb30BaHHE T'YMaHUTAPHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaKXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMHU MPOOIIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraeT 3HaKOMCTBO € IIIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPUJIOKEHNN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB COJACpKaHMS,
MOCBALIEHHBIX 9KOJIOTUYECKMM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Takke 00Cy>KIeHHsI Mpo0JIeM palliOHaIbHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

CrepKHEBBIMHM 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpeHero oluiero oOpa3zoBaHUs
ABJISAIOTCS (pU3MUECKue Teopun ((POopMHpPOBaHUE TMPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PYHIAMEHTAJIbHBIX 3aKOHOB M MPHUHILUIIOB B COBPEMEHHBIX

2



NPEJCTaBICHUAX O MPUPOE, I'PaHHIIAX NMPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IPOLIECCOB).
CucTeMHO-IeITeIbHOCTHBIM MOJX0 B Kypce (PU3UKH pean3yeTcsl Mpexae BCero 3a CYET
OpraHMu3alyi KCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaronuxcs. /s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB U
mabopaTOPHBIX pabOT, KOTOpPBIE B MporpamMme mo (usuke OOBEAMHEHBI B OOIIMIl CIHCOK
YUEHHUYECKUX MPAaKTUUYECKUX paboT. BrlieneHue B ykazaHHOM IEpedyHE JIAOOPAaTOPHBIX padorT,
MPOBOAMMBIX JJIi KOHTPOJS W OLEHKH, OCYLIECTBIISETCS YYacTHUKaMH OOpa3oBaTebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IIAHMPOBAHUS M OCHaIIeHus kabuHera ¢usuku. [Ipu sTom
oOecrieurBaeTcsl OBJAJICHHE OOYYaAIOUIUMUCS YMEHHSIMH IPOBOJAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAHMS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U TIOCTAaHOBKY OIIBITOB MO TPOBEpKE
MPEIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHuE yAenseTcs PelIeHUI0 pacu€THBIX M KAaueCTBEHHBIX 3ajad. [Ipu 3Tom
JUTSL pacUETHBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SBHO 3a/laHHOM (hM3MYECKO MOJenblo,
MO3BOJIAIOIINE MPUMEHITh M3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK W3 OJHOrO paszena
Kypca, TaK U UHTErpUpys 3HAHMS U3 pPa3HbIX pa3ziesoB. J[1s KauecTBEHHBIX 33aJ1a4 IPUOPUTETOM
ABJIIOTCS 3aJaHusd Ha OOBSICHEHHE NPOTEKaHHWs (QHU3UUECKUX SBICHUH M IPOLIECCOB B
OKpY’KalIIeH Xu3HH, TpeOyromme BbIOOpa (PU3MYECKONW MOJETH Il CHTyallud TPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TtpeboBaHusmu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieyeHHI0 yueOHOro mporecca 0a3oBbI YpOBEeHb Kypca (M3UKH Ha YPOBHE CpEIHEro
oluiero o0pa3oBaHUs JOJKEH HU3Yy4aTbCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa (PU3MKU WM B
YCIOBHUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kabunere
(bU3KKY TOJKHO OBITH HEOOXOAMMOE J1abopaToOpHOE 000PYAOBAHKE JIs BBITIOJHEHHS YKa3aHHbBIX
B IporpamMme 1O (HU3UKE YUYEHHMUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopynoBaHue.
JemoHcTpannonHoe o00opynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY MEPEUYHCIEHHBIX B MporpamMme Io
¢u3uKe KIIOUEBBIX JIEMOHCTPALUil Ui HCCIICAOBAHUS M3Y4YaeMBIX SBIEHHH M MPOIECCOB,
OIMITUPHYECKUX U PYHIAMEHTATBLHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHHE A YUYCHHMUYECKUX IMPAKTHYECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecneduBaeTcs B pacdy€re OJHOTO0 KOMIUIEKTa Ha JIByX
oOyuatomuxcs. TemaTndeckue KOMIUIGKTHl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHMM AHAJIOTOBBIX W LU(POBBIX IMPHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX J1TAOOPATOPHIi.
OCHOBHBIMU LIENISIMU U3y4€HUs (PU3UKHU B 00111eM 00pa30BaHUM SIBJISIOTCS:
e (opMupoBaHME HHTEpPeca M CTPEMJIEHUS OOY4YalOLIMXCS K HAyyHOMY H3YyYEHUIO
MPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE MPEACTABIEHUH O HAay4yHOM METOJ€ TMO3HaHUA U (HOpMHUpPOBaHHE
HCCJIEIOBATENBCKOIO OTHOIIECHNUS K OKPYKAIOLIUM SIBJIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa W3y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHe yMEHUIN OOBACHATH SBJICHHS C UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJbCTB;

e (opMupoBaHHE MIPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHSL IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTH.

JlocTikenne 3TUX Lesel oOecrneyrBaeTcsl pelleHHeM CIEAYIONMX 33Jad B Ipolecce
W3YyYeHHS Kypca (QH3UKM Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHHUS:

e [pHOOpETeHHE CHCTEMBI 3HAHMH 00 OOMMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKJIIOYAsh MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOANHAMHKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;



e (QopmMupoBaHHE YMEHHIl MPUMEHSTh TEOPETHUUECKUE 3HAHUS Uil OOBACHEHUs
GU3MYECKUX SBJICHUA B TIPUPOJAEC UM Ui TPHUHITHS TNPAKTUYCCKUX PEIICHUNA B
MMOBCETHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pELICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (PU3NYECKOM
MOJIETIbIO, 3aJla4, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CcO3/laHue (HU3HUecKoi
MOJIEJIH, aJIEKBaTHOW YCIOBHSIM 3a]1a4H;

e MoHUMaHWE (UINYECKUX OCHOB W MPHHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENLY;

® OBJAJICHHE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M MPOBENCHUS (PUINUECKUX
OKCIIEPUMEHTOB, aHajlu3a W  HUHTepIpeTanud  UHGOpMalWU,  OINpeAeTeHUs
JOCTOBEPHOCTH NOJIy4EHHOT'O pPE3yJIbTaTa;

® CO3JaHUE YCIOBUH I Pa3BUTHUS YMEHUU IIPOCKTHO-UCCIIENOBATEILCKOM, TBOPUYECKON
NEeSATEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BbI ypoBEHB) Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
otBoauTcs 136 yacoB: B 10 kmacce — 68 dacoB (2 waca B Henento), B 11 kimacce — 68 yacoB (2
yaca B HEJICJIO).

[IpennaraemMslii B mporpamme 1o Gu3mke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIEaeT BHIOOp MPOBEACHUS J1a0OpPaTOPHBIX PadOT U
OTIBITOB C YYETOM UHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUatoIuXCs.

COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOTO MO3HAHUS
®usuka — Hayka o npupoae. Haydnsle mMeTonbl NMO3HAHMS OKpyKarouiero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIpOIlecce MO3HAHUS TPUPOJIbl. DKCIEPUMEHT B (DU3HUKE.
MonenupoBanue (GU3NUECKUX SBICHUN M mpoueccoB. Hayunsie runoresbl. Ouznyeckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Poms u mecro ¢um3uku B (QOpMHPOBAHUM COBPEMEHHOH HAy4YHOH KapTHHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.
Jlemoncmpayuu
AHasioroBsle ¥ HU(PPOBbIE U3MEPUTENbHBIE IPUOOPHI, KOMIIBIOTEPHbBIE JTaTUUKH.

Pa3zgen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBrkeHus. Cucrema
otrcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHSAsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, X MPOEKIMH HAa OCU CUCTEMBI KoopauHaT. CloxeHue NepeMenieHnid U
CJIO’K€HHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJUHEHHOE NIBIKeHHUE. ['paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NIEPEMEIICHUSI MaTEPUAIBHON TOYKU OT BPEMEHH.

CBoOoHOE TIazicHHe. Y CKOpeHHe CBOOOTHOTO TaICHUSI.

KpuBonuneiinoe nBuxeHue. JIBukeHne MaTepUaJbHOW TOYKM 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOAYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JMHEHHas CKopocTh. llepuon u
yacTtoTa oOparienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuyeckue yCTpoiiCTBAa W TPAKTUYECKOE NPHUMEHEHHUE: CIHUJOMETp, JABW)KEHHE
CHaps/0B, LICIHbIE U PEMEHHBIE MepeIayu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.



[TpeoOpa3oBanue IBUKEHUHN C HCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKeHHOM IIPOCTPAHCTBE.

HaGnronenue 1BuKeHuUs Tea, OpOIICHHOTO M0/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOIHOTO MaJCHHUS.

HanpaBiieHue cCKkoOpoCcTH IPpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3y4yeHne HEpaBHOMEPHOIO JBMKEHHUS € LIENBIO ONIPEIETIEHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IMyTSAMH, [NPONWICHHBIMH  TEJIOM  3a
IIOCJIEZI0BATENIbHBIE PABHBIE IPOMEXKYTKH BpPEMEHM IpU PAaBHOYCKOPEHHOM JABM)KEHUU C
HAYaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

W3ydeHne nBUKEHUS IapUKa B BSI3KOM JKUJIKOCTH.

W3ydenue nBuxeHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["annnes. [lepBoiil 3akoH HerotoHa. IHeprmanbHble CUCTEMBI
OTCUY€Ta.

Macca Ttenma. Cuna. IlpuHumn cynepno3uumu cwi. Btopoir 3akon Herootona s
MaTepuanbHON Toukd. Tperuil 3akoH HproTOHA 11 MaTepHUaIbHBIX TOYEK.

3akoH BceMHpHOro TsroteHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenune. Buapl Tpenust (mokosi, ckonbkeHus, kadeHus). Cumna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUS U cuia TpeHus nokos. Koadduuument tpenus. Cuna conpoTuBiIeHUs
IIPU JBUKEHHUH Tela B KUAKOCTU WM Trase.

[TocTynaTenbHOE U BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT cuiIbl OTHOCUTENBHO OCH BpaimeHus. [lmedo cuibl. YciaoBusi paBHOBECHS
TBEPIOTO TeJA.

TexHuyeckue yCTpPOHCTBA M MpPaKTHUECKOE NPUMEHEHHUE: TOAMINIHUKY, JBH)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE NHEPLMH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIMX TEJT.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

Crnoxenue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMariyi.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NAJICHUH.

CpaBHEHHE CUJT TPEHUS TIOKOS, KaYeHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHs TBEPAOTO Tenla. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopnuvie pabomuol

N3yuenue nBUKEHUS OpycKa 110 HAKIIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B NPYXKMHE U PE3MHOBOM
oOpasiie, oT ux AeGopMaIiim.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynbc MaTepraibHOM TOYKHU (Tea), CUCTEMBI MaTepUAIbHBIX ToUYeK. VIMIynbC cUiibl U
M3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckast sHeprus marepuaibHON Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
SHEPIHH.

[TorennmanbHas sHeprud. [loTeHManbHas SHEPTUs yIpyro AeGopMUpOBaHHON MPY>KUHBI.
[ToteHuuanbHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToreHnmanbHble U HEMOTEHUHUANbHbIE CHIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHHEM MEeXaHWYEeCKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHH.
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Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHM4eckne yCTpOMCTBA W NMPAKTHYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHHE.

[Tepexoa MOTEHIIMATBLHON SHEPTUN B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne aOCOMIOTHO HEyHpyroro yaapa C IOMOUIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Paspnen 3. MoaekyasipHast Gu3suka ¥ TepMOAUNHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE 00OCHOBAHUE.
bpoynoBckoe apwkenue. Juddysus. Xapaktep IBMKEHUS U B3aUMOACHUCTBUS YacCTHUI
BellecTBa. Mojenu CTpOEHHsI Ta3oB, KHAKOCTEH U TBEPIABIX Tel U OOBICHEHUE CBOMCTB
BELIECTBA Ha OCHOBE 3TUX Mojened. Macca m pasmepsl Mosekys. KonuuecTBo BemiecTsa.
[TocrossHHas ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopenp naeansHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKOW TEOpPUH
uieanbHOro rasa. AOCONIOTHas TeMIeparypa Kak Mepa CpelHed KHHETHYECKOW >Hepruu
TEIUIOBOrO JBWXKEHMsS dactul Tra3a. lllkama temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne Menneneesa—Knaneiipona. 3akon [lanerona. M3omponeccsl B HMAEaIbHOM Trase C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencTaBieHHe U30IIPOLIECCOB: U30TepMa,
u30xo0pa, n3obapa.

TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu MoyeKyn
OpraHUYECKUX COCIUHECHUM.

OmnbITel 110 1M Py3UH KUAKOCTEN U ra30B.

Mozens OpOyHOBCKOTO JBM)KEHUSI.

Mogens onbiTa lTepHa.

OmnbIThl, JOKAa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aMO/IEHCTBHUS.

Mopaenb, HUTFOCTpUPYIOIAsk IPUPOY TaBJICHHS ra3a Ha CTEHKHU COCya.

OnbIThl, WITIOCTPUPYIOLINE YPABHEHUE COCTOSTHUS M1€aIbHOIO T'a3a, H30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenne Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MepeHHid 00BEMa
KOMHATBHI, IaBJIICHHS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHss >HEprus TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ n3meHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHss sHEprus 0lHOATOMHOTO
UJealbHOro ra3a. Busl Teronepesayu: TEIUIONPOBOIHOCTL, KOHBEKIMS, U3IIyYeHHE. Y IebHas
TEIJIOEMKOCTh BelecTBa. Koan4yecTBo TEMIOTHI IPH TEIUIONEpeaaye.

[Tonstue o0 angmabatHOM mporecce. IlepBbiii 3akoH TepMonuHamuku. I[IpumeHeHue
MIEPBOI0 3aKOHA TEPMOAMHAMUKH K H3ompolieccaM. I papuueckas UHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuKki. HeoOpaTuMoCTh MpoLeccoB B IPUPOJIE.

TemuoBeie MamuHbl. [IpuHIUIEL AeiicTBUS TemoBbIX MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamuHax. Koadduuument nonesnoro aeiictus temmooit Mamuuel. Lukn Kapao u
ero K03 QHUIMEHT MOJIE3HOTO AeUCTBUA. DKOJOTHUYECKHE MPOOIEMbI TETNIO3HEPTETUKH.



TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: JIBUTaTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOIUILHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpeHHEH SHEpPrUU Teja TPH COBEPIICHUH pPabOThI: BBUIET MPOOKH W3
OyTBUIKM TIOJl JEUCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue sdupa B JTaTYHHOU TpyOke MyTEM
TpeHUsl (BUACOIEMOHCTPAIIHS).

V3meHeHne BHYTpEHHEH SHEpruu (TeMIiepaTtypbl) Tea mpu Terionepeaaye.

OnbIT MO agnabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue yaenbHOU TEII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcanus. Mcmapenne W kurmeHue. AOCOmOTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. Hackimennsiii map. Y aenpHas TEIuioTa mapooopa3oBaHUsI.
3aBUCHUMOCTD TEMIIEPATypPhl KUTICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrammudyeckue u aMmopdHbIie Teaa. AHU30TPOTIHUS CBOMCTB KPHUCTAJIJIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lmaBneHue M KpucTammsanus. Y aeiabHas
TerioTa miasieHus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OanaHca.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TMTPOMETP M IICUXPOMETD,

KaJIOpUMCTP, TCXHOJIOTHH MOJIy4YCHHUA COBPCMCHHBIX MaTCpuraioB, B TOM quCJle
HaHOMATCPHUAJIIOB, © HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBICHUHU.

Croco6bI U3MEpPEHHUsI BIIAKHOCTH.

HaGmroienne HarpeBaHusl U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaILIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTENBHON BIKHOCTH BO3/yXa.

Pa3znea 4. diiekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

ONeKTpu3anusa Tel. OJEKTpUYeCKuid 3apsa. JlBa BHIa DIEKTPUYECKUX 3apsJIOB.
[IpoBOHMKY, TUATEKTPUKH U MOTYTIPOBOJAHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3anmoneiicteue 3apsinoB.  3akoH Kynmona. TodeyHBIl  3JIEKTpUYECKUM — 3apsi.
Onektpuyeckoe mnone. Hanpspk€HHOCTh siekTpuueckoro modis. [lpuHunun cynepno3unuu
ANEKTPUIECKUX MoJeH. JINHNM HanmpssKEHHOCTH DJIEKTPHUECKOTO TOJIS.

PaGora cun oanekrpocrarndyeckoro mods. [loreHmman. Pa3HOCTh TMOTEHIMANOB.
[IpoBOMHMKY ¥ TUATIEKTPUKH B DJIEKTPOCTATHICCKOM ToJie. J{MamekTpudyeckasi mpOHUIIAEMOCTb.

OnektpoémkocTh. KoHneHcarop. DHeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsyKEHHOI'0 KOHJIEHCATopA.

TexHU4ecKkue YCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB, KOHIIEHCATOP, KOMHPOBAIbHBII
anmapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MIPUHLUIL ACHCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3NEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE T0JIE 3aPSKEHHBIX TETl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTHuecKas 3allnTa.

JIMdeKTpUKY B 3JIEKTPOCTaTUIECKOM TOJIE.



3aBUCUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIAAM  IJIACTHH,
paccTOsSHUS MEXLy HUMU U AUAJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomuol

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtii anexkmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DNEKTpUUYECKUN TOK. YCIIOBHS CYLIECTBOBAHHUS DJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna Toka. IlocTosAHHBIN TOK.

Hanpspkenune. 3akon Oma U1l ydacTka LETH.

DneKTpuueckoe COTPOTHBIICHUE. VY aensHoe COTMPOTUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapaieIbHOE, CMEILIAHHOE COEIMHEHUE MPOBOIHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTh 3JIEKTPUUECKOTO TOKA.

DJNEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COITPOTUBIIEHNE UCTOYHMKA TOKa. 3akoH OMa Ju1s
MOJIHOM (3aMKHYTOM) asekTpudeckoil nenu. Koporkoe 3aMbIkaHue.

DJEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb COIIPOTHBIIEHUS METAJJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DnexTpuyecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHass M TpPUMECHash MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CoiicTBa p—n-niepexona. [1osynpoBoAHUKOBEIE TPUOOPHI.

OneKTpUuecKuid TOK B PacTBOpax U paciulaBaxX 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAsS
JUcconuanus. JIEeKTPOIIn3.

DJIEKTpAYECKHM TOK B ra3ax. CaMOCTOSTENbHBIA U HECAMOCTOATENBHBIN pa3psan. MosHus.
[Tma3ma.

TexHuyeckue yCTpoilCTBa W MPAKTUYECKOE NPHUMEHEHHUE: aMIepMeTp, BOJBTMETP,
peocTar, HCTOYHMKH TOKAa, OJEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3IEKTPOOCBETUTEIILHBIC
npuOOpbl, TEPMOMETP CONPOTHBIICHUS, BaKyyMHBIH AHOJ, TEPMHUCTOPbHI U (POTOPE3UCTOPHI,
MIOJIyTIPOBOIHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuibl TOKa U HalPSHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIOTIEPEYHOI0 CEUYEHUS U MaTepHuaa.

CMeniaHHOE COeTUHEHHNE TPOBOJHUKOB.

IIpsimoe u3MepeHne 3IeKTPOABMKYLIEH cuilbl. KOpOTKOE 3aMblkaHUE TaJbBaHMUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD AUOAA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

W3ydyeHne cMEeIaHHOTO COEIMHEHHSI PE3UCTOPOB.

W3mepenne  JIEKTPOABMIKYIIEH CHJIBI  MCTOYHMKA TOKAa W €r0  BHYTPEHHETO
COTIPOTUBIICHUSI.

Habnronenue snexrposusa.

MexnpeameTHblie CBA3H

N3zyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISCTCS C YUYETOM
COJIep)KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpa(guu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, HAay4HbIM (akr, rumoresa, ¢uznyeckas BeIMYMHA, 3aKOH, TeOpus, HaOI0JIeHHE,
HKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHHeWHas ¢yHKIMsa, mnapadoa,
runep6oia, ux rpaduKku U CBOMCTBA, TPUTOHOMETPUYECKUE QYHKIIMH: CUHYC, KOCHHYC, TAHT€HC,
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KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbI M HMX IPOECKLIMH Ha OCH
KOOPJIMHAT, CI0KEHNE BEKTOPOB.

buonocus: mexanmdeckoe IBMKCHHE B JKUBOW mpupone, Auddys3usi, 0cCMOC, TeII000MEH
KHUBBIX OpPTaHHU3MOB (BI/I}IBI TCIonepeaavyun, TCrIoBOC paBHOBeCI/Ie), OJICKTPHUYCCKUC SABJICHUSA B
JKMUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHasE Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJ, KUIAKOCTEM M Ta30B, JJIEKTPUYECKUE
CBOMCTBA METAJIJIOB, dJIEKTPOJIMTHYECKAS TUCCOLMALINS, TalbBaHUKA.

T'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpazoBaHue IBUKEHUM C MCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKHA, MCIOJIb30BAHME 3aKOHA COXPAaHEHUs HMITyJbCa B TEXHUKE (pakera,
BOJOMET M Jpyrue), JBUTAaTeIb BHYTPEHHEr0 CropaHus, mapoBas TypOMHa, OBITOBOM
XOJIOAUJIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTHUH TOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UYHCIIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTWMH,  JJIEKTPOCTaTHUYECKas  3al[uTa,  3a3eMJICHUE
AIIEKTPOTNPUOOPOB, KCEPOKC, CTPYHHBIA TPHUHTEp, JIEKTPOHArpeBaTelbHbIe MPHUOOPHI,
AIEKTPOOCBETUTEIBLHBIE TIPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znea 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUSA

IlocTtostHEBIE MarHuTHL. B3anmmojeiicTBHE IIOCTOSHHBIX MarHMTOB. MarHmTHOE IIOJE.
Bexrop maruuTHOM MHAYKIMU. [[prHIIMI CylIeprio3uMyi MarHUTHBIX NoJiei. JIMHUKM MarHuTHOM
nHAyKIuy. KapTrHa TMHUNA MAarHUTHOM MHIYKIMH MOJISI HIOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJjie MPOBOAHMKA ¢ TOKOM. KapTuHa TWMHUN MHAYKIMH MarHUTHOTO MOJIS
JUTMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OmnwiT Opcrena. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJTyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ MoOAydb M HampaBlieHue. J[BMO>KeHHE 3apspDKeHHOW YacTHIbl B
OJTHOPOJTHOM MarHuTHOM moJje. PabGorta cumsr JlopeHiia.

SlBneHue HneKTpOMarHWTHOM uHAYKUMH. [lOoTOK BeKTOpa MarHUTHOW WHIYKIUU.
DIIEKTPOABMKYILAsL CUIIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHykunu dapazes.

BuxpeBoe nsnekTpuueckoe Mmose. DNEKTPOJBIKYIIAs CUila MHAYKIMH B IPOBOJHHUKE,
JIBIOKYIIIEMCS TTOCTYIIATEIbHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

IIpasuno JleHna.

NHnyKTUBHOCTD. SIBIICHHME CAMOMHIYKIIUU. DIIEKTPOJABUKYIIAs CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTPOWCTBA U IMPAKTUYECKOE TMPUMEHEHUE: TIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, AJIEKTPOJBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUI, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE FJIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMA MAarHUTHOTO MOJIA.

B3anmoneicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Amrepa.

[eiictBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBIIeHME SIIEKTPOMArHUTHOM WHIYKIIUH.

IIpasuno JleHna.

3aBHCUMOCTD JIEKTPOABMKYIIEH CUJIbIl MHAYKIUU OT CKOPOCTH W3MEHEHHUSI MAarHUTHOIO
IMOTOKa.

SIBiIeHNE CAaMOMHTYKITU Y.



Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenrne MarHUTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue 1ecTBUS TOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.
UccnenoBanue sBICHUS DIEKTPOMArHUTHON MHITYKITHH.

Paspnen S. KoJsieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOIEOAHUS

KonebartenbHas cucrema. CBoOOJgHBIE MexaHMueckue Kojebanusa. [apmoHnueckue
kosebanus. Ilepmon, wuactota, amrumtyna u ¢asa konebanuil. I[IpyKUHHBIM MasTHUK.
Matematuueckuil MasTHUK. YpaBHEHHME TapMOHHUYeCKUX KoseOanuil. [IpeBpaiienue sHepruu
[PY TAPMOHHUYECKUX KOJICOAHUSAX.

Konebatenbupiii  KOHTYp. CBOOOJHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS B HJI€ATLHOM
KoJIeOAaTeIbHOM KOHType. AHAJNOrusl MEXIYy MEXaHWYeCKMMHU U 3JIEKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUHM B UIEAJIbHOM KO0JIeOaTebHOM
KOHTYpE.

[IpeacrasieHue o 3aTyxaromux KojeOaHUsSX. BBIHYX/ICHHBIE MEXaHUUYECKHE KOJIcOaHwUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMS.

IlepemenHbI TOk. CMHYCOMJANBHBIA MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYJHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUSL.

Tpanchopmarop. IlpousBonactBo, mepenada U MOTpeOJIECHUE AIEKTPUUYECKON DHEPTHUU.
DKOJIOTMYECKHE PpHUCKH IIpU NPOU3BOACTBE JJIEKTpodHepruu. KynbTypa HCIONIB30BaHUS
AJIEKTPOIHEPTIUU B MIOBCEIHEBHOM KU3HU.

TexHnyeckue yCTpOHCTBA M TPAKTHUYECKOE IPUMEHEHHE: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, IMHUH JIEKTpornepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTenbHOM crucTeMbl (TIPY>KMHHBIN WM MaTeMaTH4eCKui
MAasiITHUK).

HaGnronenue 3atyxaronmx Koje0aHuH.

HccnenoBanue cBOWCTB BBIHYXKICHHBIX KOIeOaHUH.

HaGnronenue pezonanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHHS OT BpPEMEHH) JUid
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocneaoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM HHIYKTUBHOCTHU U
KOHJIEHCATOPA.

Monienb TUHUY 3IEKTpOIepe1adn.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPHUO/A MaJIbIX KoJIeOaHU rpy3a Ha HUTH OT JIJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOIO0 ToKa B IENM W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnyeckue BOJIHBI, ycI0BHs pacripocTpaneHus. [lepuon. CkopocTh pacnpocTpaHeHus
u januHa BoJHBL. [lomepeunble W mponosibHble BOJHBL. MHTepdepeHumss u audpaxius
MEXAHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMarHUTHBIE BOJIHBI. YCIIOBUSI M3JIy4EHMsI JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHtanus BekTopoB E, B, V B snexkrpomarHuTHON BonHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJIOMJIeHUE, Moysipu3anus, audpakuusa, uHrepdeperuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[lIkana 3J1€KTPOMAarHUTHBIX BOJIH. [IprMEHEHNE SIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.
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[IpuHUUMIIBI paguoCBsA3M U TeneBuaeHus. Paanonokanusi.

DIIeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CPEIbI.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHE: MY3bIKalbHble MHCTPYMEHTHI,
yIBTPa3ByKOBasi JTMArHOCTHKAa B TEXHUKE W MEIWIIMHE, pajap, PaauoONpPUEMHHUK, TEIECBH30D,
aHteHHa, Tenedon, CBY-neup.

Jlemoncmpayuu

OOpazoBaHue M pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecs Teno Kak HICTOYHUK 3BYKA.

Habmoienue oTpaskeHus: U MPeIOMIICHHS] MEXaHUUECKHUX BOJH.

Habmonenue narepdepeHny u Auppakiini MEXaHu4eCKuX BOJIH.

3BYKOBOH PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYJOM W YacTOTOU
Kosie0aHui.

UccnenoBanue CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTpaXEHUE, MPEJIOMIICHHE,
noJsipu3anus, tudpakius, HHTephepeHIIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonnHeiiHOe paclipocTpaHEeHUE CBETa B OJHOPOAHOU Cpee.
JIyd cBeta. ToUeUHBII ICTOYHUK CBETA.

OtpaxeHnne cBeTa. 3aKOHBI OTpaXKeHHS cBeTa. [locTpoeHHe H300paKEHUH B TUIOCKOM
3epKaje.

[Ipenmomnenne cBera. 3akOHBI MPENOMIICHHS cBeTa. AOCONIOTHBIA MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. IIpemenbHbIN yroys MOTHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro cera. L{ser.

Cobuparoriie U pacceuBaromue IUH3BL. ToHkas mnuH3a. DOKYyCHOE pacCTOSHHE W
ONTHYECKasl CUiia TOHKOW JinH3bI. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBas ontuka. HWutepdepenius cBera. KorepeHTHblEe HWCTOYHUKU. Y CIOBUS
HaOJIOZICHUS MAKCUMYMOB M1 MUHIMYMOB B MHTEP(PEPECHIITMOHHONW KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOYHUKOB.

HMudpaxkmus cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB TIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHu4yeckue yCTpOWCTBa W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jnyma, (oToarmapar,
MPOCKITMOHHBIA ~ amnmapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, Iu(paKImoHHAS
peméTKa, NOJIIPOUI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M TMpesoMieHue cBeta. Onruyeckue
puOOpHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

UccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Mopenu MUKpPOCKOIIA, TEIECKONa.

HaGmronenue naTepdepeHum creTa.

Habnronenue nudpakuuu cera.

HaGmronenue aucnepcun cBeTa.

[Tonyuyenue cnekTpa ¢ HOMOUIBIO PU3MBI.

[TomrydeHue cniekTpa ¢ TOMOIIBIO TU(DPAKIINOHHON PEHIETKY.

Habmroienue nonsipusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokazatess IpeOMICHHS CTEKJIa.

UccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.
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Ha6HIOI[CHI/Ie AUCTICPCHUU CBCTA.

Pa3nes 6. OcHOBBI cielIHAJIbLHON TEOPUH OTHOCUTEIBHOCTH
['panunel MPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. llocTymarsl cnenuanbHOM TeopHHn
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, NPUHLUII
OTHOCHUTEIBHOCTH DUHIIITCHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe1JICHUE BPEMEHU U COKpAICHUE JJIUHBI.
DHeprus ¥ UMITYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b MacChl C YHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIbI. DHEPTHUs MTOKOSI.

Pa3nea 7. KBantoBasi puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsi3u SHEprun (POTOHA C €ro0 YaCTOTOW. DHEPTUsl U UMITYJILC
dboToHa.

OtkpeiTie u wuccnenoBanue (orordpdexra. Ombitel A. . CromeroBa. 3aKoHBI
dbotordekra. Ypasuenue DitHmreitHa 1y hotoddpdexra. «Kpacuas rpanuia» horodddekra.

Hasnenue cera. Onbitel [1. H. JIeOGenena.

XuMHYecKoe JeHCTBHE CBETA.

TexHuueckue yCTpOWCTBA W MpaKTHYECKOE NpUMEHeHue: (hoTorneMeHT, (POToaaTyHK,
COJIHEUHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otorhPexT Ha YCTAHOBKE C ITMHKOBOM TITACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddekra.

CBeTonuon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa nmo paccessHuto o -dactui. Ilmaneraphas
Mozienb atoMa. Ilocrynatel bopa. M3nyuenue u nornouieHre GOTOHOB MpHU MEPEXO0JIe aToMa C
OJIHOTO ypOBHS DJHEpruum Ha napyro. Buasl cnektpoB. CrekTp ypoOBHEH SHEprum aroma
BOJIOPOJIA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopnyckynspHo-BOIHOBOH AyanusMm.

CroHTaHHOE U BBIHYKJEHHOE U3TyUYeHHE.

TexHnyeckue yCTpPONCTBA M NPAKTHUUECKOE IPUMEHEHHME: CHEKTPAJIbHBIM aHaIu3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenne AIMHBI BOJIHEI JIa3epa.

Habntoienue TnHeRvaThIX CIEKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Habnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOXKHOCTb  cTpoeHus  szapa.  OTkpslTHE
paanoaktuBHOCTH. OnbIThl Pesepdopaa nmo onpenenenno cocraBa paaloakTHBHOTO U3ITyUEHUS.
CoiicTBa anba-, 6eTa-, raMMa-u3iydeHus. BausiHue paJuoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHAa M HeWTpoHa. Hyxionnas mognens saapa ['eitzenbepra—lBaneHko.
3apsn saapa. MaccoBoe unciio siipa. M30Tomnsl.

Anbda-pacniag. DNEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacman. ['amma-uzmyudenue. 3akoH
paZvoaKTUBHOTIO pacnaja.

OHeprus CBS3U HYKJIOHOB B siape. SnepHble cuibl. JlegexT maccl sapa.

Snepusle peakuuu. JleneHue U CUHTES SEp.
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SAnepubiii peaxktop. Tepmosnepubiii cunre3. IlpoOieMbl M NEPCHEKTHBBI  SACPHOM
SHEPreTUKHU. DKOJOTUYECKHUE ACTIEKTHI AIE€PHON SJHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtop1 HaOJIIOIEHUS ¥ PETHCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.

dynnameHTaIbHbIE B3aUMOACHCTBHS. ENMHCTBO (DU3MUECKOi KapTHHBI MUPA.

TexHu4eckne yCTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3neu 8. DiieMeHTBI ACTPOHOMHUM M aCTPOPU3UKHI

Ortansl  pa3BUTHS  acTpoHomMuu. lIpuknagHOe W MHPOBO33pEHUYECKOE 3HAYCHHE
aCTPOHOMUMU.

Bun 3Bé€31H0r0 HeOa. Co3Be3nus, ipkue 3BE3/1bl, IIAHEThI, UX BUAMMOE JIBH)KEHUE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHepruum ConHua u 3BE31. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpPaJbHBI KIJIACC — CBETUMOCTB». 3BE3JIBI
[JIABHOW IIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE37 TJIaBHOMN
NoCJeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHne 3BE3n. CoBpeMEHHBIE MPEACTABIEHUS O
MPOUCXO0KACHUU U HBOTOIMY COJTHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue u auxenue Connna B ["anaktuke. Tumnsl
rajJlakTuk. PaguoranakTuky u kBa3zapsl. YEpHBIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa00ma. Pasberanue ramaktuk. Teopus
Bonpioro B3peiBa. PenukroBoe n3inydeHune.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN
JUISL OTIpEICNICHUs MOJI0KEHHU HeOeCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noxymapus 1 sipkue 3BE3/bl.

HaGmronenus B teneckon Jlynsl, muianet, Mneunoro [lytu.

O0o001maroniee NOBTOPEeHHE

Ponp ¢u3uku M acTpOHOMHM B SKOHOMHYECKOHM, TEXHOJIOTMYECKOH, COLMAIBbHOM U
ATHYECKON cdepax [esATEIbHOCTH 4YeJOBeKa, poJib M MeCTO (PU3MKU U AacTPOHOMHUH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPa, pPOJIb (PU3MUECKOW TeopuH B (OPMHPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTUHE MHUpa, MeCTO (PU3NYECKOI KapTUHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTABICHUN O IIPUPOJE.

MexnpeamMeTHblie CBA3H

N3zyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kiacce OCyIIECTBISCTCS C YUYETOM
COJIep)KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTHKH, OWOJIOTHMH, XHMHUH,
reorpa(guu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsimus, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO TO3HAHMS:
SBJICHME, HAay4HbIM (akr, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TeOopus, HaOI0JIeHHE,
JKCIIEPUMEHT, MOJACIIMPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUECKUE (YHKLHUHU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKJIECTBO, BEKTOPBI U HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIMH,
MIPU3HAKU TI0JJ00MS TPEYTOIbHUKOB, ONPE/IeNIEHNE TUIOIIAIU TNIOCKUX (pUryp u oobEma Te.
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buonocusa: snexTpudeckue SBICHHS B JKUBOW TPUPOJE, KoleOaTeNbHBIE IBUKCHHS B
KUBOW TPHUPOJIC, ONTHYCCKUE SBJICHUS B XUBOW TMPHUPOJE, NEUCTBHE paJUAIMH Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTaJLIM4YecKash CTPyKTypa TBEPIBIX Tell,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEMIETKH, CIEKTPATBHBIN aHATH3.

l'eoepaghus: MarHUTHBIC TIOJIFOCA 3€MJTH, 3aJI€KH MAarHUTHBIX Py, (OTOCHhEMKA 3€MHOMN
MOBEPXHOCTHU, IPEICKA3AHNE 3EMIICTPSICEHUII.

Texuonozusi: MTUHUN 3JEKTpOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, 3JIEKTPOABUTATENb,
WHAYKIIMOHHAS T[e4Yb, pajap, paJuONpUEMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOCKITMOHHBIN arapat, BOJIOKOHHAS ONTHKA, COTHEUHast OaTapes.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «dusmka» Ha ypOBHE CpeaHETro 00Imero oOpa3oBaHUS
(6a30BBIf  ypOBEHB) JIOIDKHO  OOECHEYHMTh JOCTHKCHHE  CICAYIOIIUX  JTUYHOCTHBIX,
MCTAIMPEAMCTHBIX U IMMPEAMETHBIX O6p330BaTeHBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOro mnpeaMera «DH3MKa» JOKHBI OTPakaTh
TOTOBHOCTh U CIIOCOOHOCTH O0YYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIUEN JIMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHUEHTAlMi, IO3UTHBHBIX BHYTPEHHHUX
yOEXKIeHHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTSAM POCCHHMCKOro  OOIlecTBa,
paciIipeHHe JKU3HEHHOTO OIbITa U ONbITa AEATEIbHOCTU B IIPOLECCE PEaIN3aliid OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENIbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUA:

c(OpMUPOBAHHOCTh TPAKIAHCKOM MO3UMIUU  OO0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO 00IIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUECKUX M JEMOKpPATHUYECKHX
LICHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HMHTEpEcax Ipa)KIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aluu;

yMEHHE B3aUMOJEHCTBOBATh C COLHUAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBHUHU C HX
(GYHKLIMSMU M Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTapHOHN U BOJIOHTEPCKON JESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON MICHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUMCKHX
Y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIC PELICHUs, OPUCHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEGHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUUBOTO OYIyIIEro;

4) 3¢TeTUYECKOT0 BOCIIUTAHUSA

ACTETUUYECKOE OTHOLIEHUE K MHUPY, BKJIIOUAsl 3CTETUKY Hay4YHOTO TBOPUYECTBA, IPUCYLIETO
¢buznyeckoil HayKe;

5) TPy10BOro BOCIIMTAHUSA:

UHTEpeC K pa3IuyHbIM cdepamM NpoPecCHOHANbHON NeATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbHIOOp Oyayiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
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TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHHIO B 00JacTU (DM3HMKHU HA
MPOTSKEHUH BCEU KU3HU,

6) ’3K0,10rHYeCKOro BOCIMTAHMS

Cc(hOpMUPOBAHHOCTh JKOJIOTHUECKOW KYJBTYPhI, OCO3HAaHHWE TJ00aTBLHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIEM;

IUIAHUPOBAHUE W OCYLIECTBJICHHE JIEHCTBUM B OKPYKAOIIEH Cpele Ha OCHOBE 3HAHUSA
1eJIel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHe OTbITa JEATEIBHOCTH OSKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUN 10 (pH3HuKe;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HU3HUECKON HAYKH;

OCO3HaHHE IICHHOCTH HAyYHOH N1eATEIhHOCTH, TOTOBHOCTh B MIPOIECCe U3YUYCHHS (PU3UKU
OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ICSITEIIbHOCTh WHIUBUIYAIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATHBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE NelcTBUS
ba3oBble JJoruueckue aAeMcTBUs:

CaMOCTOSITCIIEHO  (DOPMYJTpOBaTh M aKTyaJU3WPOBATh NPOOJIEMYy, paccMaTpHBaTh €
BCECTOPOHHE;

OTIPEICIIATH TSN JCATCILHOCTH, 33]IaBaTh MApaMETPhl M KPUTEPUH UX JIOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PM3NUECKUX SBICHUSIX;

pa3pabaThiBaTh TUTAH PEIICHHS POOJIEMBI C YIETOM aHAIN3a UMEIOIIMXCS MaTepHATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JCSATCIHLHOCTH, OICHHUBATH COOTBETCTBHE PE3YJIbTATOB IEJISAM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh M BBIMIOJNHATH pPadOTy B YCIOBHSX pPEATBHOT0, BHPTYaJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHHUE ITPH PEIICHUH XKU3HESHHBIX TIPOOIIEM.

ba3oBble uccienoBarejibCkue AeMCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMU TIOHATHSAMH W METOJAMH (DU3HUCCKON
HAYKHU;

BJIQJICTh HABBIKAMHU Y4YeOHO-HMCCIIEA0BATEIBCKOM W MPOSKTHOM JIEATEIHPHOCTH B O0JIACTH
(bU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJOB PELICHHs 33/1a4
(U3HYECKOTO COCPKAHKS, TPUMCHEHHIO PA3TUIHBIX METOJIOB TIO3HAHHS,

BIIQJICTh BHJAMHU JESATEIBHOCTH MO TMOJTYYCHHIO HOBOTO 3HAHHS, €r0 WHTEpIpeTalluu,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE IPH
CO3aHUU Y4YE€OHBIX MPOESKTOB B 00JIACTH (PU3UKH;

BBISBJISTh TMPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3UPOBATh 3aJiady, BBIJIBHTATh
THMOTE3y €€ peIIeHUs, HAXOIUTh AapryMEHTBhI JUIsl JIOKa3aTelbCTBA CBOUX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTPhl M KPUTECPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJAC pEIHICHHS 3a/Jaydl pPe3yibTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (hopMyIHpOBaTH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3YUCHUH (DH3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIHN OIIBIT,

YMETh MMEPESHOCUTH 3HAHUS 10 (DU3HUKE B IPAKTHYECKYIO 001aCTh KHU3HEACITCILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE HJICH, TIPeJIaraTh OPUTHHAIBHBIC TIOXO0/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:
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BJIaJICTh HaBBIKAMU MOJTY4YeHHUs MHGOpMAIMM (PU3UUECKOTO COACPIKAHUS U3 MCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISTh MOMCK, AaHaJMW3, CHUCTEeMaTHU3alUi0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3TMYHBIX BUJOB U (GOPM IpE/ICTaBICHHUS;

OILICHUBATh JJOCTOBEPHOCTh MH(POPMALIHH;

UCIOJIb30BaTh CPEACTBa MH(MOPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHHA B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJady C COOJIIOJIEHUEM
TpeOOBaHUIN SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, PecypcocOepekeHus], MPaBOBBIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEp)KAaHUs B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus: WHGOpMalMKW M LEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (opmy
IIPEJICTaBICHNS U BU3YyaIU3alUH1.

KoMMmyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUA:

OCYUIECTBIIATh OOLIEHHE HA YpoKaxX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKH KOH(IMKTHBIX CUTyalluid M CMATYaTh KOH(IIUKTEI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHMS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAUBUAYAIbHON pabOThI;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX ACUCTBUI C Yy4€TOM OOLIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA;

[IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHSI O €€ JIOCTMIKEHUIO: COCTABJIATH IUIAH JEWCTBHM, PACIPENENATh POJIA C y4ETOM
MHEHHMH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa M KaXKJIOTO y4aCTHUKA KOMaHJIbl B OOIIMI pe3ybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/JiaraTh HOBBIE NPOEKTHI, OLEHUBATh WJIEW C IO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh MMO3WUTHBHOE CTPATETMYECKOE IIOBEAEHUE B PA3NIMYHBIX CHTyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJIbHbIe y4eOHbIe 1eiicTBUS
Camoopranuzanus:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENBHYIO JEATEIBHOCTE B OOJACTH (PU3UKH U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTH U POPMYIHUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIbBHO COCTABJISITH IUIAH PEIICHUS PacuyE€THBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUSI TMpPaKTUYecKo paboThl € Y4ETOM MMEIOHIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHHUI;
JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM;
paciupsaTh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEIMOUYTEeHUN;
JlefaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelicHue;
OILICHUBATh MPUOOPETEHHBIN OMBIT;
CHocOoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO HPYAULIUH B 00JacTu (U3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHbI MHTEJJIEKT:
JIlaBaTh OLIEHKY HOBBIM CHUTYallMsSM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IE€Th HaBBIKAMH MO3HABATENIBbHON pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTEIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUH;
MCIIOJIb30BaTh MPUEMBI peIeKCUH JIJIs OLIEHKU CUTYalliu, BBIOOpa BEPHOTO PEIICHUS;
YMETb OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB JIEATEIbHOCTH;
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MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI 1 ApTYMEHTHI JPYTUX MPU aHAITHU3E PE3YJIHTATOB JEATEILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporecce qocTikeHNs TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI TIO (PU3HUKE JJIS
YPOBHSI CpeHETo 00IIero o0pa3oBaHus y OOyUYaIOlUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/IoJIaraomuii copMupoBaHHOCTD:

CaMOCO3HaHUsI, BKITIOYAIOIIETO CIIOCOOHOCTh TTOHMMATh CBOE AMOIIMOHAIILHOE COCTOSIHUE,
BHJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON dYMOIMOHAIBHON c(hephl, OBITh YBEPEHHBIM B ce0e;

CaMOpEeTryJIMpPOBaHMUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIIOBEJICHHE, CIOCOOHOCThH aJalnTUPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHUIO I U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTH TMOHUMATh AMOITMOHAIIBHOE COCTOSIHHE IPYTHUX,
YYUTHIBATh €TO MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIFOYAIONIUX CTIOCOOHOCTHh BBICTPAWBATh OTHOIICHHS C JAPYTHMH
TOJIbMU, 3a00TUTHCS, IPOSIBIISATH MHTEPEC U pa3peiaTh KOHPIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenust B 10 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YYaIOIIUXCSI YMEHUI:

JIEeMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B NMPAKTHYECKOU
JIESITENIBHOCTH JIIOJEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiel: MaTepHhajbHas
TOYKa, MHEpIHaJbHas cucTeMa OTcuéTa, aOCOJIIOTHO TBEPJOE TENO, MICAJIbHBIA ra3, MOIEITH
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TN, TOUCYHBIA AJIEKTPUUECKHUM 3aps] MpU peleHUuu
du3nUeckux 3anay;

pacro3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KNHETUYECKO TEOpUM CTPOEHHS BEIIECTBA M DIJIEKTPOAUHAMMKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE JBH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKEHHE 110 OKPYXXHOCTHM, HHEpIHs, B3auMojeiictBue Ten, auddys3us, OpoyHOBCKOe
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUE 0O0bEMa Tell MpU HarpeBaHUU
(oxJ1aXk/1€HNN), TEIUIOBOE PAaBHOBECHUE, UCIIAPEHNE, KOHACHCALMS, IIJIaBJICHUE, KPUCTAJUIM3aLHs,
KHUIIEHUE, BJIAKHOCTb BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IlapaMeTpaMH COCTOSHHS Ta3a B M30IpOLEccax, JJIEKTpU3alMs Tel,
B3aUMO/ICVCTBUE 3aPSAI0B;

OIMCBHIBATH MEXAHUUYECKOE JBM)KEHUE, MCIONB3Yys (PU3MUECKUE BEIMYMHBI: KOOpIHMHATA,
MyTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Tejla, KHHETHYeCKast
SHEprus, NOTEHIMaJbHAs JHEpPrus, MexaHudeckas palOoTa, MeXaHHMUYECKass MOUIHOCTb;, INpH
ONMMCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJIb3YEMbIX BEIMYUH, HUX
0003HaYCHHS U €MHHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpyTUMU BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEN M TEIUIOBBIE SBJICHUS, HUCIOJIb3YS
¢busnyeckue BEIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpeAHssl KUHETHYecKas OSHeprus
XA0TUYECKOr0 JBWKEHMSI MOJIEKYJ, CpPEOHEKBaJpaTU4Has CKOpPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI 3HEprus, pabora rasza, Kod(p(UIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEJIS; IPU ONMHUCAHUM MTPABUIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIB3yEMbIX BEIUYHH,
uX O00O03HAaYeHHWs] U EeAWHMIIBI, HAXOOUTh (OPMYJIbL, CBS3BIBAIOIIUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEITUYHUHAM;
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ONMCHIBATh U3YUYECHHBIE DJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUYECKUE SIBICHUS
(mpotiecchl), UCTIONB3YS (GU3NYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3aps]l, dJIEKTpHUUEcKoe IMoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIUAJIOB; IPU ONHCAHWM IPABHIBHO
TPaKTOBaTh (PUIUUYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, UX OO0O3HAYEHUS M €IUHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU BeTUUUHAMM;

aHaJIM3UPOBaTh (PU3UYECKHE IPOLECChl U SBICHUS, UCIONb3Yd (DU3HUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HproToHa, 3aKk0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHMsI UMITYJIbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
paBHOINpPAaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEILIECTBA, T'a30BbIE€ 3aKOHBI, CBSA3b CPEJHEH KHHETHMYECKOW SHEPIMM TEIUIOBOTO JABUKECHUS
MOJIEKYJT ¢ aOCOIOTHOM TeMIlepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOT0 3apsna, 3akoH KylioHa, mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IpaHHIIbI, 0071acTH) MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMHCTB;
pa3nuyarh yciaoBUs MX 0€30MaCHOTO UCIOIb30BAHUS B TIOBCEAHEBHOM KHU3HH;

BBITIOJHATh SKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PU3MUECKHX SBICHUA U TPOILECCOB C
UCTOJIb30BaHUEM TPSMBIX U KOCBEHHBIX HW3MEpEeHUH, Tmpu d3ToM  (POpPMYIHPOBATH
mpoOiemMy/3ajjady W THUIOTE3y Y4eOHOro OSKCIEpHMEHTa, COOMpaTh yYCTaHOBKY W3
NPEI0KEHHOTO 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBOBI;

OCYUIECTBIIATh TMPSMble U KOCBEHHbIE HM3MEpEHHs (U3NYECKUX BEIUYMH, MPU 3TOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUs M HUCHOJb30BATh HM3BECTHBIE METOJbl OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEIUYMHAMH C HCIHOJIb30BAHUEM
IOpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHUpPOBaTh YCTAHOBKY, (UKCHPOBATh pPEe3yJIbTaThbl
MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYHMH B BHJIE TaONMIl U TpadUKOB, J1€aTh BBIBOIBI
IO pe3yJIbTaTaM MCCIIEI0BAHMS;

coOmoiaTh IMpaBuia 0O€30MacHOro TpyJAa NpU TNPOBEICHUM HUCCICIOBAaHMA B paMKax
y4eOHOr0 JKCIEPUMEHTa, Yy4eOHO-UCCIENOBATENbCKON UM TMPOEKTHOM JAESITENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1TaOOpaTOPHOrO 000PYI0BaHUS;

pemate pacu€THbIe 3aJadl C SIBHO 3a/JlaHHOM (U3MYECKOW MOMAENbI0, HCIHOJb3Ys
¢u3uUeckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a yCIOBHS 33a4l BHIOUPATh (PU3UUYECKYIO
MOJIeb, BBIACNATH (PU3NYECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOOUMBIE ISl €€ pelIeHMUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOJyUYEHHOTO 3HaUeHHsI (PU3NYecKOl BEIIMUHUHBI;

peniaTh KayeCTBEHHBIE 3aJla4d: BBICTPAMBATH JIOTMYECKH HEIPOTHBOPEUYUBYIO LIETIOYKY
paccykKJIeHUI C ONOpPOi Ha U3yUeHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS;

UCIIONBb30BAaTh MpPU pEIIEHWH Y4eOHBIX 3a7ad COBpEMEHHble HH(GOpPMalMOHHbBIE
TEXHOJIOTUH Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAllMd M MPEACTaBICHHUS y4yeOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYyYEHHOM W3 pa3iMYHbIX HCTOYHHKOB, KPUTHYECKH
aHaJM3UPOBATh MOJTYYaeMyr0 HH(OPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEeKHBIX yUEHBIX-(QU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MIPOIIECCOB OKPYKAIOIEr0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHWA M0 (U3MKE B IOBCEAHEBHOM JKM3HM IS
oOecrieueHHs 6€30MaCHOCTH MPHU OOPAIEHUN C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3/I0pPOBbs U COOIIOICHUS HOPM IKOJIOTHYECKOTO MOBECHUS B OKPY KaloIlel Cpee;

paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IUIaHUPOBaTh paboTy
IpyNNbl, palMOHAIbHO paCHpeNesaTh OO0S3aHHOCTHM M IUIAHUPOBAaTh JESTEIbHOCTh B
HECTaHJAPTHBIX CUTYyallUsX, aJl€KBaTHO OLIEHMBATh BKJIAJ Ka)KIOTO M3 YYaCTHMKOB I'PYIIIBI B
pelieHre paccMaTpuBaeMoOl IPOOIEMBI.

K koniy oOyuenust B 11 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y 00YYAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAay4YHOU KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B NMPAKTHYECKOU
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JeSITeLHOCTH JIFOJIEH, LIEJIOCTHOCTD U €TUHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHHIBI TPUMEHEHWS W3YYEHHBIX (U3UYECKAX MOJENEeH: TOYCUHBIH
AIIEKTPUYECKUI 3apsij, JIyd CBeTa, TOYEUHBIH HCTOUYHUK CBETa, SAEpHAas MOJENb aToMa,
HYKJIOHHAs1 MOZIEITh aTOMHOTO sIJIpa MIPH PEUICHUN (PU3UIECKUX 3319,

pacrio3HaBaTh (U3MYECKHUE SBICHUS (IIpOIecChl) U OOBSACHATh MX Ha OCHOBE 3aKOHOB
DIIEKTPOJAMHAMHUKN U KBAHTOBOW (DM3WKH: DJEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMUMUYECKOE, MarHUTHOE JEHCTBHS TOKa, B3aWMOJICHCTBME MAarHUTOB, 3JEKTPOMAarHUTHAs
WHIYKIHS, JCHCTBHE MAarHUTHOTO TOJST HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AJIEKTPOMArHUTHbIE KOJIeOAHUs ¥ BOJIHBI, PSAMOJIMHEHHOE PaclpoCTpaHEeHHE CBETa, OTpa)XKeHNUE,
npejoMiieHue, WHTephepeHius, Tudpaknus W TOJSIpU3alUs CBETa, JUCIEPCUS CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddexT), CBeTOBOE NaBleHNE, BOSHUKHOBEHUE TUHEHUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! M UCKYCCTBEHHAS PaTHOAKTHBHOCTE;

OINHKCHIBATh M3YYECHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAUMOCTD PA3IUYHBIX CPE) U 3JEKTPOMArHUTHbIE SBJIEHUS (IIPOLECCHI),
UCTIONB3Ysl (U3UYECKHE BEJMYMHBL: DIIEKTPUUYECKHM 3apsil, cuja TOKa, OJIIEKTpUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOe COMPOTUBIIEHUE, PA3HOCTh MOTEHIINAIOB, 3JEKTPOABMKYIIas CHUIA,
paboTta Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Ammepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTYyIIK{, SHEPTHs AIIEKTPUYECKOTO M MArHWTHOTO TIOJIeH, MEpPHOJ M 4YacToTa KOJICOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOILECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoyieOaHni, (OKYCHOE pacCTOSIHHE W ONTHYECKas CHJIa JIMH3BI, TP ONMHMCAaHUHM TPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HMCIIONB3yeMbIX BEIMYMH, UX OOO3HAueHWs W EAMHUIB,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUNHY C JPYTMMH BETUYUHAMU;

ONHUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBICHUS W TIPOLECCHI, HCMONB3Ys (PuU3nuecKue
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI W YacTOTa CBETa, YHEPTHUS U
uMIyinbc (OTOHA, TMEpPHOJ IMoJypaclaja, SHEPrusi CBSI3M aTOMHBIX sJiep, NPU OMHCAHUHU
NPaBWIBHO TPAaKTOBATh (PH3MUECKUH CMBICI HCIOJIB3yeMbIX BEJIHYWH, MX OOO3HAUCHHS W
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONIME AAHHYIO (U3UYECKYIO BEIUYHHY C JPYTHMH
BEJIMYMHAMH, BBIYHCIISATH 3HAUCHUE (PH3MUECKON BEIIMIHHEI,

aHAJTM3UPOBaTh (PU3NYECKHE NPOLECChl U SIBICHUS, UCMONb3Yys (U3NYECKHUE 3aKOHBI U
OpuHIUNBL:  3ak0oH OMa, 3aKOHBI IOCIIEAOBATENFHOTO UM TApAJIICTBHOTO  COCIHMHEHUS
NPOBOJHHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH 9JEKTPOMAarHUTHOW  HWHIYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHECHUSI CBETA, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHMe OWHIITeHHa [UIg (oTodddeKrTa, 3aKOH COXpAaHEHHMS SHEPrHM, 3aKOH
COXpaHEHHUS HMITYJIbCA, 3aKOH COXPaHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpaHEHUS
MaccoBOro 4YMcia, MOCTyjaTrbl bopa, 3aKkOH paauoaKTUBHOTO paclaja, MpH 3TOM pPa3IUdaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUs (TpaHUIIbI,
00nacTv) IPUMEHUMOCTH;

OTIpeNeNsATh HaIpaBJICHWE BEKTOpPA MHAYKIIMA MArHUTHOTO TIOJS NMPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiiel JlopeHria;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3UYECKHX SBICHUH U IPOLECCOB C
UCTIOIb30BaHUEM TPSMBIX W KOCBEHHBIX HW3MEPEHHWI: TpuU O3TOM  (QOPMYIHPOBATH
npobiemy/3agayy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOHMpaThb YCTaHOBKY M3
MPEIO’KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYITHPOBATH BBIBOHI;

OCYILECTBIIATh TpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PU3MUYECKUX BEIUYMH, MPU 3TOM
BHIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUST W HWCIOJIbh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

WCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKHUX BEJMYMH C MCITOJIB30BAaHUEM MPSIMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYHMpOBATh YCTAHOBKY, (PUKCHPOBATh Pe3yJbTAThl MOJYYEHHONH 3aBHCHMOCTH
¢u3nvecknx BeIWYMH B BHAC TaOMMIl W TpaduKOB, [enaTh BBIBOABI IO pe3yJjbTaTaM
UCCIICIOBAHMS,
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coOmoiaTh IMpaBuia 0€30MacHOro TpyJAa NpU TNPOBEICHUM HCCIECIOBAaHMA B paMKax
y4eOHOr0 JKCIEPUMEHTa, Yy4eOHO-UCCIENOBATENbCKOM M TNPOEKTHOM JAESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1TaOOpaTOPHOro 000PYI0BaHUS;

pemats pacu€THble 3aJadl C SIBHO 3a/JlaHHOM (U3WYECKOW MOMAENbI0, HCIHOJb3Ys
¢du3nUeckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a yCIOBHS 33a4l BHIOUPATh (PU3UUYECKYIO
MOJIeIb, BBIACNSATH (PU3NYECKUE BEIMYMHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelieHwUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOJyUYEHHOTO 3HaUeHHsI (PU3NYecKOl BEIIMUHUHBI,

peliaTth KayecTBEHHbIE 3aJjaud: BBICTPAUBAThH JIOTMYECKH HEMPOTHUBOPEUYMBYIO ILIEMIOYKY
paccyXJIeHUI C ONIOpPOi Ha N3yUeHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS;

UCIONBb30BaTh MpPU pEIIEHMH Y4eOHBIX 3a7ad COBpPEMEHHble HH(GOpPMalMOHHbBIE
TEXHOJIOTUH Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMd M MPEACTaBICHHUS y4yeOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYyYEHHOM W3 pa3iMYHbIX HCTOYHHKOB, KPUTHYECKH
aHaJM3UPOBATh MOJIYYaeMyto HH(OPMAIIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX O€30MaCHOT0 MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEeKHBIX yUEHBIX-(QU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHWA M0 (U3MKE B MOBCEAHEBHOM JKM3HM U
oOecrieyeHHs O€30MAaCHOCTH MTPU OOPALIEHNUH C TPUOOpPaAMH U TEXHUUYECKUMH yCTPOHCTBAMH, JIJIS
COXpaHEHHUS 3/I0pPOBbs U COOIIOACHUS HOPM IKOJIOTHYECKOTO MOBECHUS B OKpPY KaloIlel Cpee;

paboTaTh B IPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLHMAIBHBIX POJICH, IIaHUPOBaTh paboTy
IrpyNObl, palUOHAJIbHO pachpeleisTh OOS3aHHOCTH U IJIAHUPOBATh JESATENbHOCTh B
HECTaHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)KIOTO M3 YYaCTHHKOB T'PYIIIBI B
pelieHre paccMaTpuBaeMoOl IPOOIEMBI.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
KosmuecTBo 4acoB
Ne ni/nt HauMeHoBaHue pa3iesioB U TeM Kontpomsmbre | Tpaxrmaeckire JJIeKTpOHHbIe (HU(POBHIe)
NMpoOrpamMmbl Bcero o0pa3oBaTe/IbHbIEe pecypChl
padoThbI padoThI
Pa3nesa 1. DU3UKA U METOJAbI HAYUYHOI'O IO3HAHUSA
1.1 @Du3nKa U METOAbI HAYYHOTO MTO3HAHUS 2 https://m.edso0.ru/AVIAWVNQO
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
2.1 Kunematuka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 Jlnnamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbI COXpAaHEHUS] B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Htoro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBEI MOJICKYJIAPHO-KHHETHICCKOH 9 1 hitps:/m.cdsoo.r/HRGVSNOPE
TECOPHH
3.2 OCHOBBI TEPMOJAMHAMUKH 10 1 https://m.edsoo.ru/HK6KIL6RS9
33 gzzz;ifgizpcezf;;}mﬁ BetfecTpa. 5 https://m.edsoo.ru/HSM355JCH
Wtoro no pazgeny 24
Paznen 4. JIEKTPOIMHAMUKA
4.1 DJIEKTPOCTATHUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 HocrosibIit 1eKTpirieckiii Tok. Torit 12 1 1 https://m.eds00.r/GEWTDQXWW
B Pa3JIMYHBIX Cpeaax
Wroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe (HU(POBbIE)

Ne m/m NMPOrpaMMblI Beero Koutposibhbie | IlpakTiyeckue o0pa3oBaTejbHbIE PecypChl
padoThbI padoThbI
Pa3nen 1. DJIEKTPOJJMHAMUKA
1.1 MarnutHoe none. 31eKTpOMArHHTHas 11 1 3 https://m.eds00.r/Z2Q390NGS
WHIYKIHS
Wrtoro no pazgeny 11
Pasnen 2. KOJEGAHUSA U BOJIHBI
2.1 MeXaHHUECKHE 1 SIICKTPOMATHHTHBIC 9 1 https://m.eds0o.ru/3TLNQKPG6
KoJIeOaHus
2.2 MexaHu4eckne u 31eKTpOMArHHTHAIC 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazueny 24

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIbHOCTH

OCHOBBI creluraJbHOM TCOpHUU

3.1 O THOCHTEAEHOCTI 4 1 https://m.edsoo.ru/AOUCOVDK?2
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOI ONTHUKHU 6 https://m.edsoo0.ru/SWOVAWQRS
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ
HTroro no pazneny 15

Paznea S. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3NKHU

5.1

OJeMeHThl aCTPOHOMHUU M aCTPOPHU3UKU

7 1

https://m.edso00.ru/3EOD6K XI9

Hroro no pazneny

7

Pa3nes 6. OBOBIIAIOINEE IOBTOPEHHUE
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https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

6.1

O6o01maromiee MOBTOPEHHE

https://m.edso00.ru/O2JEGZCIM

Hroro no pazgeny

Pe3epBHOE Bpemsi

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68 4

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/nm

Tema ypoxka

KoanuyecTBO 4acos

KonTpoJsbnsbie

Bcero
padoThI

IIpakTHyeckue
padoTbI

DJieKTpoHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

®usuka — Hayka o npupone. Hayunsie
METO/bI ITIO3HAHUSI OKPYKAKOLIEro MUpa

https://m.edsoo.ru/YXGQSPMI1P

Posb 1 mecTo ¢pu3uku B opMUpOBaHUU
COBPEMEHHOW Hay4YHOU KapTUHBI MUpPA, B
MIPAKTHYECKON NS TENbHOCTH JIIOIEH

https://m.edso0o.ru/SHSXWFFVO

MexaHndeckoe OBMKEHHE.
OTHOCUTENIHFHOCTh MEXaHUYSCKOTO
nekeHus. [lepemenienue, CKOpocCTsb,
YCKOpPEHHE

https://m.eds00.ru/RSOAQVS5ZX

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE NPAMOIUHENHOE
JBUDKCHHE

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHOe masieHne. Y CKOpeHue
CcBOOOTHOTO MageHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonunelinoe nBuxeHue. /[Brxenue
MaTEPHAIbHONU TOUKH 10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN

[Tpuaumn otHOcuTeNnbHOCTH ["anmunes.
NuepuumanbHblie cuctemsl oTcuera. [lepBbiin
3ak0oH HbproTOHA

https://m.edsoo0.ru/J6QY7N3IWN
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https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/O2JEGZCIM

Macca tena. Cuna. [Ipunmun
Cynepno3uiuu cui. Bropoi 3akoH
HproTtoHa 1711 MatepuaibHOM TOUKHU

https://m.edsoo.ru/BVINWTAQH

10

Tpetuii 3akoH HproToHa 117151 MaTepraIbHBIX
TOYEK

https://m.edsoo.ru/JYL4I4UAN

11

3akoH BceMHUpHOTo TsaroreHus. Cuna
TskecTh. [lepBasg kocMHuueckasi CKOpoCTh

https://m.edsoo.ru/D13D593MU

12

Cwuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunuent tpenus. Cuna
COTPOTHUBIICHUS TP JIBUKECHUU TeJIa B
KHUJIKOCTHU WJIH Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOE U BpanaTeabHOE
JIBYKEHHE a0COJIIOTHO TBEPIOTO Tea.
MowmeHnT cunbl. Ilnedo cunel. YciaoBus
paBHOBECHS TBEPAOTO Tela

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepuabHON TOYKH, CUCTEMBI
MaTEpHaIbHBIX TOYEK. MIMITyIbC CHIIBL.
3aKoH COXpaHEHUs UMITyJibca. PeakTuBHOE
JBUOKCHHE

https://m.edsoo0.ru/MSJQTKNWC

16

Pa6ota n MmomHOCTb cuitbl. Kunetnueckas
sHeprus MmarepuanbHoi Touku. Teopema 00
M3MEHEHUU KHHETHYeCKOW SHEepruu

https://m.edsoo.ru/J1V59L28B

17

ITorenunanbHas sHeprus. lloreHnumanbHas
SHEprus ynpyro 1epopMUpPOBaHHOMN
npyxuHsl. [loTeHnanbHas sHeprus rena
BOJIM3H OBEPXHOCTH 3eMJIU

https://m.edsoo.ru/RNEXJW4KF

18

[ToTeHnmanbHple U HETOTEHIIUATIbHBIE
cuiibl. CBsA3b pabOThI HENOTEHIMATBHBIX
CWJI C U3MEHEHNEM MEXaHNYECKOW YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOM YHEPTrUU

https://m.edso00.ru/DA3QVTOXQ
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https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH

19

Jlabopartopnast pabora «Mccnenopanue
CBs3H1 pa6OTLI CHJIbI C UBMCHCHUEM
MEXaHUYECKOHW YHEPTHUHU Tella Ha TIpuMepe
PACTSKEHUSI PE3UHOBOTO KI'YTa»

https://m.edsoo.ru/ W1R4R88UG

20

Konrponsnas padora no teme
«Kunematuka. J{naamuka. 3aKOHBI
COXpAHEHUsI B MEXAHUKE)

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
aswkenne. nddysus

https://m.edsoo0.ru/OEY9VYU2B

22

Xapakrep JBHKEHUS U B3aUMOJICHCTBHS
yacTHUL BeuiecTBa. Mozenu cTpoeHus rasos,
YKUJIKOCTEN U TBEPBIX TEJl

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KoandyecTBo BemecTsa.
ITocrosnnas ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TemnoBoe paBHOBecue. Temrmeparypa u eé€
n3mepenue. [llkana remneparyp Llenbcus

https://m.edsoo.ru/ WPNY6QAS8Z

25

WUneansusiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/UKJFVSBZO

26

AbGcoutoTHas TeMnepaTypa Kak Mepa
CpPEeIHEW KUHETUYECKON SJHEPTUU ABUKCHUS
MOJIEKYJI. Y paBHeHUEe MeHeneeBa-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanmeToHa. ["a30BbIC 3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A

28

Jlaboparopnast pabora «MccnenoBanue
3aBHCHMOCTH MEX/y MapameTpaMu
COCTOSIHUSI pa3pEKEHHOTO Ta3ay

https://m.edsoo.ru/35DBLKT96

29

N3omporieccsl B HueambpHOM Ta3e U UX
rpaduyecKoe npeacTaBIeHUue

https://m.edsoo.ru/OZJ3KZNJ5

30

BHyTpeHHs sHEPrUs TEPMOJANHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.

https://m.eds00.ru/9JQITVXI8
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https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG

KonngecTBo Termiorsl u padora.
BHyTpeHHsI SHEPrUs 0JTHOATOMHOIO
UICAIBHOTO rasa

31 Bunpl Termionepenaun https://m.edso0.ru/36JJI20W9
VY aenpHas TEIUIOEMKOCTh BEIIECTRA.

32 KonndecTBo TEIIIOTHI IPH TEILIONEpeiayve. https://m.edsoo.ru/SK3Y4H86L
AtnabaTHBIN MPOIIECC

33 TlepBbili 32K0H TEPMOMHAMMUKH H €TO https://m.edsoo.ru/2ZHO6R3GAS
MIPUMEHEHUE K U30TPOIeccam

34 Heobp ATHMOCTD TPOTICCCOB B IPHPOJIE. https://m.edsoo.ru/S8SLWDFT8
BTtopoii 3ak0H TepMOIMHAMUKH

35 Hputunn nefictsus n KL remosoi https://m.edsoo.ru/DLCDEAAUC
MaITHHbI

36 Huxn Kapuo u ero KI1J| https://m.edsoo.ru/4XPSAO0V7M

37 IKOJIOTHHECKHE NPOOIEMEI https://m.edsoo.ru/PO7ZMYMSI
TETUIOYHEPTETHKH

38 Obobmatommit ypox «Moexyapras https://m.edsoo0.ru/9EKZODDWP
¢duznka. OCHOBBI TEPMOIMHAMHUKID)
KonTponbhas pabota no teme

39 «MonexynspHas ¢pusuka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOTTHAMHUKI)

40 IlapoobpasoBaHHe 1 KOH/ICHCALIHL. https://m.edsoo0.ru/X48Q078EE
VicnapeHnue u KuneHue

41 AOcomoTHas 1 OTHOCHTENbHAA BIIAKHOCTD https://m.edsoo.rw/98HVAEBMM
Bo3ayxa. HacelmeHHsIi nap
TBépnoe Teno. Kpucramimueckue u

47 amop¢HbIe Tena. AHU3OTPONHS CBOWCTB https://m.edsoo.rw/ JXFWLMZNK
KpUCTAILIOB. YKUKHEe KPUCTAILTHL.
CoBpeMeHHbIE MaTepHaJIbL

43 [InaBnenue u Kpucramsauus. Y AeibHas https:/m.edsoo.rt/OX117G6MR

teryioTa rmasienus. Cyonumanus
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https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9

44

YpaBHeHHE TEII0BOTO OaaHca

https://m.edsoo.ru/0JUXGN2I1

45

DJIeKTpU3aIus Tel. DISKTPUUECKUHN 3apsi.
JIBa BHJ1a AIEKTPUUECKUX 3apsi0B

https://m.edso0.ru/QJ2S7WSBM

46

[IpoBOIHUKH, AUINEKTPUKHU U
MOJYIPOBOHUKH. 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumogeiictBue 3apsanoB. 3akon Kyiona.
TodeuHbIi JIEKTPUIYECKUI 3apsijl

https://m.edsoo.ru/SUSBUOTHH

48

Hanpsk€HHOCTD 3EKTPUYECKOTO TOJTSL.
[IpuHIUIT CynIEepIO3UIIUHU IIEKTPUUECKUX
nosei. JInHuy HanpsHKEHHOCTH

https://m.edsoo.ru/9IIKAWD2V6

49

PaboTa cwit 371eKTpoCcTaTHUeCKOTo MOJIs.
TloTrenuuain. Pa3HocTh HOTEHITMATIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOAHMKY U TUAIIEKTPUKHU B
3JIEKTPOCTATUYECKOM I10JIE.
JlnanekTpudeckasi IpOHHUIIAEMOCTD

https://m.edsoo.ru/12P2S3127

51

OnexrpoémkocTh. KongeHcarop

https://m.edsoo.ru/BIUPRD52W

52

DIIEeKTPOEMKOCTH IUTOCKOTO KOHJICHCATOPA.
DHeprusi 3apsKEHHOT0 KOHJCHCATOpa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopatopHas pabora "HU3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMI NENCTBUSA U IPUMEHEHNE
KOHJEHCATOPOB, KOIIMPOBAJILHOTO
anmapara, CTpyHMHOro NpHHTEepa.
OnexTpocTaTHUeCcKas 3aluTa. 3a3eMICHHE
AJIEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIEKTPUYECKUN TOK, YCIIOBHS €T0
cymectBoBanus. [locrosiunbiii Tok. Cuna
toka. Hanpsbxenune. ConporuBiieHne. 3akoH
Owma 17151 yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

HOCHGI[OB&TGHLHOQ, napaJijicJIbHOC,

0.5

https://m.edsoo.ru/SLKT3UPUR
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https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/0IUXGN2I1

CMEIIaHHOE COEMHEHHE TIPOBOTHUKOB.
JlaGopatopHnas pabora «/3yuenue
CMEIIaHHOTO COEMHEHHS PE3UCTOPOBY

57

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akoH OMa 11 TOJTHOM (3aMKHYTOM )
anektpuueckor nenu. Koporkoe
3ambIkanue. Jlaboparopras pabota
«3mepenune IJIC uCTOUHMKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUSD)

0.5

https://m.edsoo.ru/YN5SBF7PBS

59

PesepBHelit ypok. KonTponbhas padoTa mo
Teme "DnekrpoauHamuka" / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/MFM6EIE5SX

60

O06o006maromuit ypok « IeKTPOIUNHAMUKAY /
Bcepoccuiickas npoBepoyHasi pabota

https://m.edsoo.ru/P86MDY(07H

61

DJNEeKTPOHHAs MPOBOAMMOCTD TBEPIBIX
METAJJIOB. 3aBUCUMOCTH COTIPOTHBIICHUS
METAJUIOB OT TEMIEPaTYPHI.
CBEpXITPOBOIUMOCTD

https://m.edsoo.ru/ WMNNBQLI9H

62

DnexTpuyeckuil Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBoIHUKH, UX COOCTBEHHAS U
IpuMecHas nmpoBoaumocTts. CBoiicTBa p—n-
nepexoza. IloxynpoBogHHKOBbIE TPUOOPHI

https://m.edso0.ru/S55A1DQUR

64

DIEKTPUUYECKUN TOK B paCTBOpaX U
pacriaBax 3JIeKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOIUAIIHSL.
DNEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

DNEeKTPUYECKUIA TOK B rasax.
CamocTosTEeNbHBIN U HECAMOCTOSATEIbHBIHN
pa3psia. Mosaus. [1nazma

https://m.eds00.ru/2VX2KLFQA
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66

DNEeKTpUYECKHUE MPUOOPHI U YCTPOMCTBA U
UX MpakTuieckoe npuMmenenue. [Ipapuna
TEXHUKH 0€30MMaCHOCTH

https://m.edsoo.ru/KJA02KUPS5

67

KonTtponbhas pabota mo teme
«Inexkrpocrartuka. [locTosHHbBIN
AJIEKTPUYECKU TOK. TOKH B pa3IM4HBIX
cpeaxy

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIit ypok. O600maromui ypox mo
temaMm 10 kacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

68 5

11 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

KonTposabnbie

Bcero
padoThI

IIpakTH4yecku
e padoThl

JJIeKTpPOHHbIe HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

ITocTossTHHBIE MAarHUTEI K UX
B3aumojieiicTeue. MarautHoe nose. Bektop
MAarHuTHOW UHAYKUWH. JIMHUY MarHUTHOM
WHIYKIIAN

https://m.edsoo.ru/4DMOYIING6

MarauTtHoe 1ose NpoBOJHUKA C TOKOM.
OmnsIT Opcrena. Bzaumopeiicreue
MIPOBOJAHHUKOB C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlabopaTtopHas pabota «3yuenue
MAarHMTHOTO TOJISI KATYIIKHA C TOKOMY

https://m.edsoo.ru/HGHXINLRZ

JleiicTBrE MarHUTHOT'O TIOJIS1 HA MPOBOIHUK
¢ TokoM. Cuna Amniepa. JlaboparopHas
pabora «MccnenoBanue neicTBus
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)

https://m.edsoo.ru/UVHDISEX4

JlericTBME MAarHUTHOTO MOJISI HA

https://m.edsoo.ru/7ABZQGQC9
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JBYOKYIIYIOCS 3apsDKeHHYTO dacTuiy. Crna
Jlopenia. Pabora cuibl JlopeHiia

DnekTpoMaruuTHas UHAYKIus. [loTok
BEKTOpa MarHuTHOW uHAYKIuu. IJ1C
WHIYKUUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuu Oapanes

https://m.edsoo.ru/VA26C9C3J

JlabopaTopHas pabota «VcciaenoBanune
ABJICHUSA BHGKTpOMaFHHTHOﬁ HWHAYKIUW)

https://m.edsoo.ru/XZS5SMQCBU

NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKLUH.
OJIC caMOMHAYKIMUA. DHEPTIUSI MArHUTHOTO
TIOJISI KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

https://m.edsoo.ru/EOTONSAEA

TexHuueckue yCTpoucTBa U UX
MpPUMEHEHHUE: TTIOCTOSIHHBIE MarHUTHI,
ANEKTPOMArHUTBI, AJIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS T1€Yh

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok « MarHuTHOE TOJI€.
DNEKTPOMArHUTHAS WHAYKIIHSD))

https://m.edso00.ru/COBO5SBGMC

11

Kontposnbnas pabota no teme «Marautaoe
1oJie. DJIEKTPOMArHUTHasE MHIYKIUS»

https://m.edsoo.ru/8X637ELEU

12

CB00o1HBIE MEXaHUUECKUE KOJIeOaHMs.
[Mapmonnueckue konedanus. YpaBHeHUE
rapMoHU4ecKux kosneOanuil. [IpeBpamenue
SHEPruu

https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTtopHas pabota «VccinenoBanue
3aBHCHMOCTH TEepH0/ia MAIbIX KoJeOaHui
T'py3a Ha HUTHU OT AJIMHBI HUTHU U MAaCChbl
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHblii kKoHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJICOaHHS B
ueaIbHOM Koje0aTeJIbHOM KOHTYpE.

https://m.edsoo.ru/H6JCOSBAD
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Amnanorus MCKIAY MCXaHUYCCKHMHU U
OJICKTPOMAIrHMTHBIMHA KOJIEOAHUSIMU

15

®opmyna ToMcoHa. 3aK0H COXpaHEHUS
SHEPTUH B HJI€aTHbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

IIpencrasieHue o 3aTyxaromux
KoneOaHusIX. BeIHYK1eHHbIE MEXaHUYECKHE
kosneOaHus. Pezonanc. BeiHykneHHbIE
JJICKTPOMArHUTHBIE KoJieOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[Tepemennsbiii Tok. CuHYCOUIATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO
TOKa. AMIUTUTYJHOE U JEHCTBYIOLIEE
3HAUYEHHME CUJIbI TOKA U HANIPSHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IponszBoacTso, nepegaya
U IOTpeOIeHHE HIIEKTPUUYECKON SHEPrUU

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

19

YCTpONCTBO U IPaKTHYECKOE PUMEHEHHE
AJIEKTPUUYECKOTO 3BOHKA, TEHEpaTopa
NEPEMEHHOT0 TOKa, JIMHUHN dJIEKTporepeaay

https://m.eds00.1u/93Z12W40Q0Q

20

DKOJIOTHYECKHE PUCKHU TPU TPOU3BOJICTBE
anekTposHepruu. Kynbrypa ucnosib3oBaHus
AJIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

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

21

MexaHuuecKue BOJIHBI, YCIOBHS
pacmpoctpanenus. [lepuoa. Ckopocth
pacIpoCTpaHeHHUS U JUTHHA BOJIHBI.
HOHepe‘IHLIC 1 IMPOAOJBbHBIC BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKopocCTb 3ByKa. [ pOMKOCTBH 3BYyKa.
Bricora Tona. TemOp 3Byka

https://m.eds00.1u/Z827Q6V70

23

ONEeKTpOMarHUTHBIE BOJIHBI, UX CBOICTBA U
ckopocTsb. [lIkana 3J1eKTpOMarHuTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

HpI/IHHI/IHBI paaroCBA3U U TCICBUACHUA.
PazButne CpCACTB CBA3H. PaI[I/IOJ'IOKaI_[I/ISI

https://m.edsoo0.ru/2WQTSLGLV
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25

Kontponbnas padota «Konebanus u
BOJIHBD»

https://m.edsoo.ru/IHURON8OB

26

[IpssMOnMHENHOE PaCIIPOCTPAHEHUE CBETA B
OJHOPOJHOM cpefe. ToueuHblid HCTOYHUK
ceera. JIyu cBera

https://m.edsoo.ru/HUF74NDOW

27

OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHUS
cBeta. [locTpoenune n3o0paxeHuit B
TJIOCKOM 3€pKaJie

https://m.edsoo.ru/1IMBKQM?227

28

[Ipenomiienue ceera. IlonHoe BHyTpeHHEE
orpaxkeHue. IIpeaenbHbIil yros noaHoro
BHYTPEHHEr0 OTPAXKEHUS

https://m.edso0o.ru/V49RISTRN

29

JlaboparopHas pabota «3mepeHue
TIOKA3aTesIsl TPETOMIICHHST CTEKIIa

https://m.edsoo.ru/JO02EIM1DQ

30

Jlunzel. [locTpoeHue n300pakeHui B
nuH3e. @opMyJia TOHKOM JIMH3HI.
YBennueHue JTMH3bI

https://m.edsoo.ru/ W2MMS9KJC

31

JlaboparopHas pabdota «lccnenoBanue
CBOMCTB M300paKCHHI B JINH3AX)

https://m.edso0o0.ru/Q1ZCMW980

32

JHucnepcus cBeta. Cll0KHbII cocTaB 0€10ro
cgeta. l[er. JlabopaTopHas pabota
«Habimo1eHne 1ucrnepcun CBETay

https://m.edsoo0.ru/KOOWVKEL11

33

Wnrtepdepennus creta. udpaxnus ceera.
JudpaximonHas pemeéTka

https://m.edsoo.ru/C8LCRSEJI

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsgpusanus cBera

https://m.eds00.ru/Q2118XYOJ

35

OnTryeckue mpuOOpPbI U yCTPOICTBa U
yCII0BHS UX 0€30M1aCHOTI0 MPUMEHEHHUSI

https://m.edsoo.ru/M5127JYGT

36

I'paHuLIBI TPUMEHUMOCTH KIACCUYECKON
MexaHukH. [locTynarsl cnenuanbHON
TEOPUU OTHOCUTEJIbHOCTH

https://m.edsoo.ru/P8GBI9FJ5N

37

OTHOCUTEIHHOCTh OIHOBPCMCHHOCTH.

https://m.edsoo.ru/OVLMCN6B2
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3ameJIeHne BpPEMEHH U COKpaleHUE
JUTHBI

38

OHeprus U UMILYJIbC PEISITUBUCTCKON
yacTuilbl. CBS3b MAaCChI C SHEPTUEH U
HMITYJIbCOM. DHEPIHUsl IOKOsI

https://m.edsoo0.ru/I90ZY4BUB

39

KonTponbaas pabota «Ontuka. OCHOBEI
CHEIHAIbHON TEOPUU OTHOCUTEIHLHOCTH

https://m.edsoo.ru/L8689JPLI

40

®otonsl. opmyna I1nanka. Jueprus u
uMIysbe GoToHa

https://m.edsoo.ru/ZL6P16LA0

41

OtkpsiTHE U HccnenoBanue GoTodddexra.
Onreitel A. I'. CtoneToBa

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl pororddekra. YpaBHECHHE
Duinmreitna s Gotodddexra. «KpacHas
rpaaunay Gorodddexra

https://m.edsoo.ru/YLCK770G8

43

JaBnenue cera. Onwitel [1. H. JIeOenena.
XHUMHYECKOEe IEUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHn4eckue ycTpoicTBa U IPaKTUIECKOE
npUMeHeHne: GOTO3IEMEHT, (POTOAATUHK,
CoJIHEYHas OaTapesi, CBETOIUO]

https://m.edsoo.ru/UFQDRSL5M

45

Pemenne 3agad mo reme « D71€MEHTHI
KBAHTOBOW ONTUKN

https://m.edsoo.ru/ZE73A67B1

46

Monenb aroma Tomcona. OnbBITEI
Pezepdopaa mo paccesHUIO 0-4aCTHIL.
[LiianeTapHas MOJEIb aTOMa

https://m.edsoo.ru/FIC11POHN

47

[Toctynartel bopa

https://m.edsoo.ru/6X7GFHZ9X

48

Wzny4enue u nornoieHue GOTOHOB MpH
IIEpPEX0/Ie aTOMa C OJHOTO YPOBHS DHEPTUU
Ha qpyroi. Buasl criekrpos

https://m.edsoo.ru/NNSBHZYBE

49

Bosnnosrle cBoiicTBa yacTull. BOJIHEI e
bpoiina. KopmyckynsipHO-BOJIHOBO#
nyasin3M. CIOHTAaHHOE U BBIHYKJICHHOE

https://m.edsoo.ru/J710TLFCO
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W3JTy4YeHUe

50

OTKpBITHE pATHOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeneneHno cocraBa
PaAMOAKTUBHOTO U3ITYUYEHUS

https://m.edsoo.ru/TSJFUU3TP

51

CgoiicTBa anbda-, 6era-, raMMa-u3TydCHUSI.
Brnusane PAAOAKTUBHOCTH HA KUBBIC
OpTaHu3MBbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE TIPOTOHA U HENTpOHA. M30TOMBI.
Anbda-pacniaa. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacman. ['amma-
W3JIyYCHUE

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
peakmuu. Snepusiii peaktop. [Ipodiemsr,
NEPCIEKTUBbI, IKOJIOTUYECKUE aCTIEKThI
SICPHOMN YHEPTETUKH

https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTPOHA. METO/IbI HAOIOICHUS U
PETUCTPALIMN DJIEMEHTAPHBIX YaCTHII.
Kpyrubiii cron «®yHaaMeHTaabHbIe
B3auMo/ieiicTBusa. EnuHcTBO usnueckoit
KapTHUHBI MUPA»

https://m.edsoo.ru/SUC62U40A

55

Oransl pa3Butus actpoHoMuu. [lpukiiagHoe
Y MUPOBO33pPEHYECKOE 3HAUCHUE
actpoHomuu. Bun 3BE3HOTO HEbAa.
Co3sBe3us, apKue 3BE3/bl, INIAHETHI, UX
BuauMoe asrkenue. CojiHeuHas cucTteMa

https://m.edsoo.ru/5SPXS2I9VY

56

Comnre. CosHeuHast aKTUBHOCTb.
Wcrounuk sHeprun CoJiHLA U 3BE3]T

https://m.edsoo.ru/1JZR54JAQ

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
3BE3/1BI TITABHOMN TOCIIEI0BATEILHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O

https://m.edsoo.ru/GGD3W74Z0
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MIPOMCXOKACHUH | dBoJonnu CoJiHIA U
3BE3

58

Muineunsiii Ilyte — Hama 'anaktuka.
Tlonoxxenue n nBuxenue CoiHIlAa B
lNanaxruke. 'anaktuku. YEpHbIE ABIPHI B
AAPAX TAJTAKTUK

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pazoeranne ramaktuk. Teopust
bonpmoro B3peiBa. PenukroBoe usinydeHue.
MeTtarajiakTika

https://m.edsoo.ru/9IWRLVWNN

60

Hepemniennsie mpo6yieMbl aCTPOHOMUH

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas padota «I1eMEHTHI
ACTPOHOMHU M aCTPOPHUIUKU»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTMYCCKOM, COIMAILHON 1
ITHYECKOH cdepax NesaTeTbHOCTH YeJIOBEKa

https://m.edsoo.ru/WNJSCRXYD

63

O606maromuit ypok. Poib u Mecto pusuku
Y aCTPOHOMUH B COBPEMEHHON HAYYHOMN
KapTHHE MUPa

https://m.edsoo.ru/2PFPB28UF

64

Oo6o06maromuit ypok. Poib puznueckoit
TeOpHH B (POPMHUPOBAHUY TIPE/ICTABICHUH O
¢du3MUecKoil KapTHHE MHUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o6maromuii ypok. Mecto pusudeckoit
KapTUHBI MUpPa B O0IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
HPEACTABICHUIN O IPUPOJE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe noe.
ONEeKTpOMarHMTHasl MHAYKIHS

https://m.edsoo.ru/EVMFIQTP6

67

Pesepublitl ypok. Ontuka. OCHOBBI
CIeNaIbHON TEOPUU OTHOCUTEITLHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnbiii ypok. KBanroBas ¢pusuka.

https://m.edsoo.ru/RARQLVO2]
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeiHero o01ero odpa3oBanus

10.1

JIeMOHCTpHPOBAaTh Ha TMpPHUMEPAaX poOIb H MECTO (HU3UKH B
(bopMHpPOBaHNN COBPEMEHHOM HAayYyHOW KapTHHBI MUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKM M  TEXHOJIOTMM, B IPAKTUYECKON
JESITEIbHOCTH JIIOAEH

10.2

VY4uThIBaTh TPaHUIBl TNPUMEHEHHS HM3YYCHHBIX (U3NYECKUX
MOJIEJIEH: MaTepHallbHAsl TOYKa, MHEpIUAIbHAs CHCTEMa OTCYETA,
a0COMIOTHO TBEpPAOE TENO, WIACATbHBIN Tra3; MOAETH CTPOCHHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TE€JI, TOUCYHBIN DJICKTPUUECKHUM 3apsiy
— IIpH pelieHNH (PU3NYECKUX 3a/1au

10.3

Pacno3naBaTh (uznueckue sBieHUs (Ipolecchl) U OOBICHATh UX
Ha OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJIIPHO-KHHETUYECKON
TEOPHUM CTPOEHHUS BELIECTBA U IEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE  JIBUJKEHUE, CBOOOJIHOE
NaJeHue  TeJ,  JBWKEHUWE 110  OKPY)XXHOCTH,  HHEpLu,
B3aumojeicteue ten; aupdysus, OpOyHOBCKOE JBUYKEHUE,
CTPOEHHME JKUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMA Tel Mpu
HarpeBaHuM (OXJIAXKJEHUM), TEIJIOBOE PpaBHOBECHE, HCIIapeHUE,
KOHJEHCalus, IUIaBJIeHUE, KPUCTAIUIN3ALUs, KUIIEHUE, BIAKHOCTh
BO3/lyXa, IOBBILIEHUE JaBJIEHUS Tra3a IMpU €ro HarpeBaHuu B
3aKpBITOM COCYJZI€, CBSI3b MEXIY IapaMeTpaMU COCTOSHUA Ta3a B
U30IpOLECcCaX; IEKTPU3aLUs Tell, B3aUMOIECHCTBUE 3apsiioB

10.4

OnuceiBaTh MEXaHUYECKOE JBIKEHUE, HCIOJNB3Yys (PU3NYECKUE
BEJIMYUHBL:  KOOpAWHATA, IyTb, IEPEMELICHUE, CKOPOCTb,
YCKOpEHHE, Macca Tella, CHIla, HMITYJbC Tella, KHHETHUYeCKas
SHEprus, TMOTEHUHUAlbHAs JHEeprus, MexaHudyeckas padora,
MEXaHWYECKasi MOIIHOCTh; IPU ONMHCAHUU IPaBUIBHO TPAaKTOBAaTh
(bu3nUecKuil CMBICIT HCIIOJIB3YEMbIX BEJIHYMH, MX O00O3HAUCHHS U
€IUHULBI, HAaXOIUTh  (OPMYJbI,  CBS3bIBAIOLIME  JIAHHYIO
($U3NYECKYIO BEJIMUMHY C IPYTHUMHU BEIUYHMHAMU

10.5

OnuceiBaTh HM3yYCHHBIE TEIJIOBBIE CBONCTBA TE€JN U TEILIOBBIC
SIBJICHHSI, WCTOJB3Yys (M3MYECKUE BEIMYWHBI: JaBJICHHE Tasa,
TeMIlepaTypa, CpeAHss KHHETHYecKash JHEPTrus XaoTHYECKOTO
JBYKCHUS MOJICKYJI, CpPETHEKBaJApaTUIHAs CKOPOCTh MOJICKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHsSS DJHeprusi, pabora Tasa,
KO3 UIMEHT TOJE3HOT0 ACHCTBHS TEIUIOBOTO JBUTATENS; MPH
ONMHMCAHWKM  TPABWIBHO  TPaKTOBaTh  (PU3WYECKUI  CMBICT
HCIIOJIB3yEMBIX BEJIMYMH, UX 0003HAYCHUS W CIUHUIIBI, HAXOIUTh
GbopMyJIBl, CBS3BIBAIONIUE MAHHYIO (U3UYECKYIO BEIMYHUHY C
JPYTUMU BEJTMIHHAM

10.6

OnuceiBaTh M3y4YEHHBIE SJIEKTPUYECKUE CBOMCTBA BeLIECTBA U
AIEKTPUYECKUE SIBJICHUS (TIPOIECChl), HCIONIB3Ys (hHU3HUecKue
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BEJIMYUHBIL:  DJIEKTPUYECKUN  3apsAl,  JJIEKTPUYECKOE  IIOJIE,
HaIpsHKEHHOCTD 110711, IOTEHLMAal, Pa3HOCTb IOTCHLMANIOB; IIPU
ONMMCAaHWM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUA  CMBICH
UCMOJIb3YEMBbIX BEJIMYMH, X 0003HAUEHHs] M €JUHMLIbI, YKa3bIBaTh
(bopMyBl, CBS3BIBAIOIIME JAHHYIO (H3MUECKYI0 BEIMYHHY C
JAPYTUMU BEIUYUHAMU

10.7

aHAJTM3UPOBaTh (PU3MUYECKHE TMPOLECCHl M SBIEHUS, HCIHOIb3Ys
¢bu3nveckre 3aKOHBI M MMPUHIUIBL: 3aKOH BCEMUPHOTO TATOTEHHS, |,
II m III 3akoHbl HbroTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPIUH, 3aKOH COXPAHEHHs HMITYJIbCa, NPUHLHI CYNEPIO3UIUN
CWI, NPHUHLUI PaBHONPABHS MHEPLUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KHHETHYECKYI0 ~ TEOPUI0  CTPOCHMS  BELIECTBA,
ra30BbI€ 3aKOHBI, CBS3b CPEJHEN KHHETUUECKON SHEPTUH TEIUIOBOTO
JBWKEHUS MOJIEKYJI C a0COJIFOTHOW TeMIEpaTypoiu, EPBBIM 3aKOH
TEPMOJUHAMMKH; 3aKOH COXPAaHEHHUs DJIIEKTPUYECKOro 3apsia,
3akoH KylioHa; mpu 3TOM pas3nuyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BBIPAXKEHUE M YCJIOBHs (IpaHMIIbI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TPUHIUIIBI JACHCTBUSA MAaIIWH, TpUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3inyaTh YyCIOBUS HUX 0€30macHOro
WCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BEIMONHATE  OKCTIIEPUMEHTHI 10 HCCIICJOBAHUIO  (U3UIECKUX
SBJICHUHA W MPOLIECCOB C MCIIOIB30BAaHMEM MPSIMBIX U KOCBEHHBIX
U3MepeHuil; mpu 3ToM (dopMynupoBarh MpoOieMmy (3adady) u
TUIIOTE3Y Y4YeOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
HPETI0KEHHOTO 00opyI0BaHUS, IPOBOJTUTH ONBIT W
(G opMyIHpPOBATH BBIBOJBI

10.10

OcymiecTBiATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOUPATH ONTUMAJbHBIN CIIOCO0 U3MEPEHUS U
UCIIONIB30BaTh  W3BECTHBIE  METOABbl OLICHKM  IIOIPELIHOCTEHN
U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NUECKUMH BEIUYMHAMU C
HCIIOJIb30BAaHUEM IIPSIMBIX M3MEPEHUH; NPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHPOBaTh pE3yJbTaThl MOJTYYEHHON 3aBUCHMOCTH
($u3nUecKrUX BEIUYUH B BHUJIE TaOIUI] U IpaUKOB, JeaTh BBIBOJBI
110 pe3yJbTaTaM UCCIIEIOBAHUS

10.12

CobOmogate TmpaBuia 0E€30MACHOTO TpyAa TPU  MPOBEACHUH
UCCIICIOBAaHUI B paMKax Y4eOHOro SKCIEepUMEHTa, Yy4eOHO-
HCCIIEN0BATEIbCKON u IIPOEKTHOMN JIEeATEIbHOCTH c
UCIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPATOPHOTO
000pyTIOBaHUS

10.13

Pemate pacuérHple 3amauM ¢ SABHO 3aJaHHOW (DU3UYECKOM
MOJIETIBIO, UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUITE]; HA OCHOBE
aHanW3a yCJIOBHMs 3aJayd  BBIOMpaTh (DU3UYECKYIO MOJECIb,
BBIIENATh (PU3MYECKHE BETUYMHBI U (POPMYIIBI, HEOOXOAUMBIE IS
€€ pelleHus, NPOBOAUTH PACYETHI W OIECHUBATH PEATBHOCTH
MOJTYYEHHOTO 3HAYCHUs (DU3HUECKON BEIUUNHBI

10.14

Pemiate Ka4CCTBCHHBIC 3aga4u: BBICTPANBATH JJOTHYCCKHU
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HEIIPOTHBOPEUYMBYIO LEMOYKY paCCykACHUM C ONOpOM Ha
M3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUSI

10.15

Hcnonb3oBaTh NOpU  pelIEHUMHM Y4YEOHBIX 3aJad4 COBPEMEHHBIE
WHPOPMALIMOHHBIE TEXHOJOTUU I MOMCKA, CTPYKTYPHPOBAHUS,
MHTEpIpeTaluy U NpeJCTaBIeHNs y4eOHOW U Hay4yHO-IIOMYJISIPHOM
nHPOpPMANMK, TOJXYYEHHOW W3  pa3jIMYHBIX  HCTOYHHUKOB,
KPUTHYECKH aHAJIM3UPOBATh MOJIy4aeMyI0 HHPOPMALIUIO

10.16

[TpuBOANTE MpHUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAyKH, O0BSICHEHNE MIPOLIECCOB OKPYIKAIOIIETr0
MHUPa, B Pa3BUTHE TEXHUKU U TEXHOJOTUMI

10.17

Vcnonb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOM
KUZHM JUIs1  oOecredeHus: O€30MacHOCTH TpH  OOpalieHuH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMHM, IUIi COXpPAaHEHMS
30POBbST M COOJIOZICHUS HOPM SKOJOTHYECKOTO TIIOBE/ICHUS B
OKPY KaIoLLEeH cpee

10.18

PaGoTtath B rpymme ¢ BBIMOJHEHUEM pPA3TUYHBIX COIHMAIBHBIX
poJieii, IaHupOBaTh pabOTy TPYIIBI, PAIIMOHAIBHO PACTIPEACIIATh
00S3aHHOCTH ¥ IIJIAHUPOBATH JAESITEIBHOCTh B HECTAaHIAPTHBIX
CUTyalnudax, aaA€KBAaTHO OLCHUBATH BKJIa[J KaXIA0ro M3 y4aCTHHUKOB
TPYIIBI B peIIEHUE PACCMATPUBAEMON MPOOIEMBI

11 KJIACC

Kox
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMEpax pojdb W MecTo (U3UKH B
(hOopMUPOBaHUN COBPEMEHHOIN HayYHOW KapTUHBI MUPA, B Pa3BUTHHI
COBPEMEHHOM TEXHUKM M  TEXHOJOTUM, B  MPAKTUYECKOM
NESTeNIbHOCTH JIIOJCH, IETOCTHOCTh M EIUHCTBO (pu3mvecKoin
KapTHUHBI MUPa

11.2

VY4uThIBaTh TpaHUIBl TNPUMEHEHUS HM3YUYCHHBIX (U3NYECKUX
MOZEJICH: TOYEUYHBbIM DJJIEKTPUYECKUN 3apsf, sAIepHas MOJEib
aToMa, HYKJIOHHAas MOJENb AaTOMHOIO sapa TpU PELIEHUU
bu3nUecKux 3a1au

11.3

Pacrio3naBath (usmueckue sBieHUs (TIPOIECCH) M OOBSICHITH HX
HA OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH M KBAaHTOBOW (PHU3MKH:
ANEKTPUYECKasi MPOBOJIUMOCTbD, TETIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE  JEHCTBUS ~ TOKa,  B3aUMOJICHCTBHE  MarHHUTOB,
AJNIEKTPOMArHUTHAS WHAYKIHUS, JCHCTBHE MArHUTHOTO IIOJIS Ha
MPOBOJAHUK C TOKOM M JBIKYIIUHCS 3apsl, 3JIEKTPOMarHUTHbHIE
KoieOaHusT W BOJIHBI, MPSMOJUHEHHOE pacIpOCTPaHCHHE CBETA,
OTpakeHHe, IMpelloMiieHne, uHTepdepeHius, aAudpakuus U
MOJISIpU3aIusl  CBETa, JHUCTEPCUST CBETa, (DOTOIICKTPUUCCKUH
abpdexr (dboTodddekt), cBeTOBOEC MaBICHHE, BO3HUKHOBCHHE
JUHEWYAaTOr0  CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHAs U
WCKYCCTBEHHAs paJli0aKTUBHOCTh

11.4

OnucrIBaTh HN3YUCHHBIC CBOMCTBA BeIeCTBa (BHGKTpI/I‘IeCKI/IC,
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MAarHuTHBIC, OIITHYECCKHUC, SJICKTPUYCCKYTO MMpOBOANMOCTD
pPa3IMYHBIX CpEl) M OSJICKTPOMAarHUTHBIC SIBJICHHS (TPOIIECCHI),
HCIIOJIb3YA (1)H31/I‘{GCKI/I€ BCIIMYNHBI: BHGKTpI/IIIeCKI/Iﬁ 3apsan, culia
TOKa, JEKTPHUECKOE HarnpsHKCHUE, IEKTPHUYECKOE
CONMPOTHUBIIEHUE, pa3HOCTh mnoreHuuanoB, JJIC, pabora TOKa,
WHAYKIUST MarHUTHOTO Tojisi, cwia Awmmepa, cuwia JlopeHia,
HHAYKTHBHOCTb KaTYIIKW, SHCPrus 3JICKTPUUICCKOTO U MAarHUTHOI'O
MOJICH, TIEPHOJ U 4YacToTa KoJicOaHWil B KOJeOATEIILHOM KOHTYpE,
3apsi ¥ CHJIa TOKa B MPOIIECCe TAPMOHUYECKHUX JICKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE PaCCTOSIHME M ONTHYECKAs CUJIA JIMH3BI; IIPH
ONMMCAaHWM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKHA  CMBICH
UCTIOJIb3YEMBIX BEIIMYMH, X 0003HAUCHUS M CIUHHIIbI, YKa3bIBaTh
(bopMyIBl, CBS3BIBAIOIIME JAHHYIO (H3MUECKYI0 BEIMYUHY C
JPYTUMH BEJITMYUHAMU

11.5

OnucbiBaTh U3yYEHHbIE KBAaHTOBBIC SBJICHHUS M IPOLECCHI,
UCTIONB3YS (PU3NYECKUE BEITMYUHBI: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YAaCTOTa CBETA, SHEPIHs U UMITYJIbC (POTOHA,
NepuoJl ToJlypacnazna, HHEprus CBS3W AaTOMHBIX sjaep; MpHU
ONHCAaHUU  MPaBWIbHO  TPAKTOBaTh  (U3MYECKUH  CMBICI
HCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUYECHUS U €IMHULIbI; YKa3bIBaTh
(GbopMyIibl, CBSA3BIBAIOLINE JAHHYIO (U3MUECKYI0 BEIMYUHY C
APYTMMH  BEJIMYWHAMH, BBIYHCIATH 3HAYCHHE (U3HUYECKOM
BEJIMYHHBI

11.6

AHanu3upoBaTh (PU3UYECKHE MPOIECChl M SBICHUS, HCIOIB3YS
¢bu3nvecKkue 3aKOHBl W NOPUHIHNBL 3aKk0oH Owma, 3aKOHBI
MOCJIEIOBATEFHOTO U NapaJlIeIbHOTO COEIUHEHHUS MPOBOJIHUKOB,
3akoH Jlxoyna — JleHma, 3aKOH SJEKTPOMArHUTHOM WHIYKIWH,
3aKOH  MPSMOJMHEHHOTr0  paclpoOCTpPAaHEHUS  CBETA, 3aKOHBI
OTpa)XEHHUsI CBETa, 3aKOHBI TPEJTOMJICHHS CBETa, YpaBHEHHE
OunmTeliHa 11 GoTtorddekra, 3aK0OH COXpaHEHUS YHEPTUH, 3aKOH
COXpAaHECHHUS HUMIIYJIbCa, 3aKOH COXPAaHEHHUS DJIEKTPUUECKOTO
3apsiia, 3aKOH COXpPaHEHUsT MacCOBOr0 4Hucia, MOoCTylatel bopa,
3aKOH PaJIMOAKTUBHOTO pacriajia; Mpu 3TOM Pa3inyaTh CIOBECHYIO
GOpMYIMPOBKY 3aKOHAa, €ro MaTeMaTH4YeCKOe BBIpaKEHUE W
ycnoBus (rpaHullbl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHPCZIGJ'ISITB HaIpaBJICHUC BCKTOpPAa HMHAYKIHWW MArHvuTHOI'O IIOJIA
IMPOBOJHUKA C TOKOM, CHJIbL AMnepa 1 CHUJIbI HopeHua

11.8

CtpouTh ¥ ONUCHIBaTh H300pakeHHE, CO37aBAEMOE ILIOCKUM
3€pKajJoM, TOHKOW JIMH30M1

11.9

BEIMONHATE  OKCTIEPUMEHTHI IO  WCCIICJOBAaHUIO  (U3UIECKUX
SBJICHUHA W TPOIIECCOB C MCIIOIB30BAaHMEM MPSIMBIX U KOCBEHHBIX
U3MepeHuil; mpu 3ToM (¢dopMynupoBaTh MpoOieMmy (3adady) u
TUIIOTE3y Y4YeOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
HPEATI0KEHHOTO 000pyI0BaHUS, MIPOBOTUTH ONBIT W
(hopMyIHPOBATH BHIBOJBI

11.10

OcCyIecTBIATh MpsIMbIE M KOCBEHHBIE HM3MEPEHUs (U3HUECKUX
BEJIMYMH; TIPU 3TOM BBIOUPATH ONTUMAJbHBIN CIIOCO0 U3MEPEHUS U
WCIOJIb30BAaTh  M3BECTHHIE  METOJbl  OLIEHKH  TOTrPEIIHOCTEHN
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U3MEPEHUU

11.11

HccnenoBath 3aBUCUMOCTH buznyecKux BEJINYUH c
UCMOJIb30BaHUEM NPSMBIX U3MEPEHUH; MPH 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAaThl MOJYYCHHOW 3aBUCUMOCTHU
¢u3nUecKrx BEeIMYUH B BHUJE TaOIUI] U rpaUKOB, JeNaTh BBIBOJbI
110 pe3ybTaTaM UCCIIEIOBAHUS

11.12

CobOmogate mpaBuia O0€30IaCHOTO TpyJda IMpU HPOBEACHUU
UCCIIEIOBAaHUN B paMKax Y4eOHOro »SKCIepUMEHTa, YydeOHO-
MCCIIeIOBATENBCKOM " MIPOEKTHOMN JeSITEIIbHOCTH c
HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1aOOpPaTOpHOIo
000pyI0BaHUS

11.13

Pemarp pacuéTHple 3aaud C SBHO 33JaHHOM (u3MUecKon
MO/JIEJIBIO, UCTIONB3YA (PU3MUYECKUE 3aKOHBI M MPUHLIMIIBL; HA OCHOBE
aHaiM3a yCJIOBMs 3aJaydl  BBIOMpaTh (DU3UYECKYIO MOJIECIb,
BBIICNATh (PU3MYECKHE BETUYMHBI U (POPMYJIbI, HEOOXOAUMBIE IS
e€ peleHus, IPOBOAUTH pPACYEThl M OLEHMBATH PEaJIbHOCTH
MIOJYYEHHOI'0 3HaYeHUs (PU3NUYECKON BeTUUUHBI

11.14

Pemarp  KkauecTBEHHBIE  3aJauyd:  BBICTPAWBaThb  JIOTMUYECKU
HEMIPOTHBOPEUYMBYIO LEMOYKY paCCyXk JACHUM C ONOpoM Ha
M3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS

11.15

Hcnonb30BaTh NpU  pElICHUMHM YYEOHBIX 3aJad COBPEMEHHBIC
MH(GOPMallMOHHBIE TEXHOJOTMM JJIsl MOMCKA, CTPYKTYypUPOBAHUSA,
MHTEpIpeTaluy U MPeCTaBIeHNs YyueOHOW U HayYHO-TIOMYJISIPHOM
uHboOpMalMK,  TOJYYEHHOH W3  Pa3lIMYHBIX  HCTOYHHUKOB;
KPUTHYECKH aHAJIM3UPOBATH MOJIyYaeMyI0 HHPOPMALIUIO

11.16

OOBSICHATH IPUHIIUIIBI ACWCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; Pa3inyaTh YCIOBHUS UX OE30MACHOTO HCIIOJIH30BAHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOANUTE MPUMEPHI BKJIAZa POCCUUCKUX U 3apyO€KHBIX YUEHBIX-
(GU3MKOB B  pa3BUTHE HAyKd, B OOBSICHEHHE IIPOIIECCOB
OKPY>KaOIIIEro MUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUMN

11.18

Vcnonb30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3HMKE B OBCEIHEBHOM
KU3HM U1 OOeCmeYeHHs OE30MacHOCTH TIpH  OOpalieHuH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, Ui COXpPAaHEHHS
310pOBbsSl U COOJIOAEHUS HOPM SKOJIOTMYECKOIO IOBEIECHUS B
OKPY’KarolleH cpesie

11.19

PabGotath B rpymIe ¢ BBITOJHEHUEM Pa3IMYHBIX COIIMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy TpPyMIbl, PalMOHAIBHO  PACHpENeNATh
0053aHHOCTH M IUIAHUPOBATH JESTEIbHOCTh B HECTaHIAPTHBIX
CUTyallMsAX, aleKBaTHO OLCHMBATH BKJIAJ Ka)KIOIO0 M3 YYaCTHUKOB
IPYIIBI B PELICHUE PACCMATPUBAEMOM MPOOIIEMBI

MNPOBEPSAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kon

Kon

| IIpoBepsieMble 3J1eMEHTHI COACP:KAHUS
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pasne
a

NpoBepPseMOro
3j1eMeHTa

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHUA

®uzuka — Hayka o mnpupone. Hayunele MeTomabl
MO3HAHUs OKpy»Karouiero mupa. Posp skcnepumMeHTa
U TEOpUHM B IPOLECCE IMO3HAHUS IPUPOABI.
DKCIEpUMEHT B PU3UKE

1.1

MonenupoBanue GpU3NUECKUX SIBJICHUN U MPOIIECCOB.
Hayunsle runoressl. Gu3ndeckue 3aKOHbI U TEOPHUH.
['panuil  nNpuMEeHUMOCTH  (U3UYECKUX 3aKOHOB.
[Tpuniun cootBercTBUs. Ponp u mecto ¢u3uku B
(GOopMUPOBAHUN COBPEMEHHON HAyyHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATECIBHOCTH JIHOAEH

1.2

MEXAHHKA

2.1

KMHEMATHKA

Mexannueckoe JIBIJKCHHE. OTHOCHUTENBLHOCTD
2.1.1 Mexaguyeckoro aBwxkeHus. Cucrema  orcuéra.
Tpaexropus

Ilepememienne, CKOpocTb  (CpemHsii  CKOpOCTb,
MT'HOBEHHAsl CKOPOCTh) U YCKOpPEHHE MaTepuaibHON
TOYKH, UX MPOCKIHUHU HAa OCH CHUCTCMbI KOOPIHHAT.
Cl10’)KeHHE EPEMEIICHUIN U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJHMHAT,
CKOPOCTH, YCKOpPEHMs, IyTH U IepeMelleHus
MaTepHaHLHOﬁ TOYKH OT BpCMCHU

2.13

CBoOoaHOe majzieHue. Y cCKopeHne cB0OOOHOTO
naJICHUS

2.14

KpuBonunelinoe aBuxkeHue. PaBHOMEpHOE IBHKEHUE
MaTepUAIBHOM TOYKM II0 OKPYKHOCTH. YTIJIOBas
CKOpOCTb, JUHEWHasi ckopocTh. [lepron u wacrora.
I{eHTpOoCTpEeMHUTEIEHOE YCKOPEHHE

2.1.5

TexHudeckue yCTpOMCTBA: CIIMIOMETD, JBUKCHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NIEpEadn

2.1.6

[IpakTnueckue paboThl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccrnenoBaHwe COOTHOLIEHUS — MEXKIY
MyTSIMU, IPOUJEHHBIMHU TEJIOM 32 MOCJIEI0BATEIbHBIC
paBHBbIE MIPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM  JBW)KEHMM  C  HaydaJbHOU
CKOpPOCTBIO, paBHOW Hymt0. M3yueHue JBUKEHUS
niapvkKa B BSI3KOM JKUIKOCTU. M3yueHue IBUKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAILHO

2.1.7

2.2

JIMHAMUKA

[TpuHumn otHocuTenbHOCTH ["anunes. [lepBblid 3aK0H

2.2.1 h
Herotona. MHepuuanpHble CUCTEMBI OTCUETA

222 Macca tena. Cuia. IlpyuHnun cynepno3uuyy cuil
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223

Bropoit 3akoH HproTOHa 111 MarepuasbHOM TOYKH B
uHepuuaibHoi cucreme orcuéra (MCO). Tperuit
3aK0H HpIOTOHA Uil MaTepHUaIIbHBIX TOUYEK

224

3akoH BcemupHOro TsAroteHus. Cuiia TSKECTH.
ITepBas kocMHuyeckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIb)KeHUsI W cuwia TpeHus nokod. Kosdduuument
TpeHus. Cuina cONpOTUBIICHUS NIPU JBUKCHHUM TENa B
YKUJKOCTHU WJIU ra3e

2.2.7

[locTynarensHOe W BpallaTeIbHOE  JIBH)KCHHE
abCcoJIIOTHO TBEPOTO Tena

2.2.8

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpaieHus. [lneuo
cuibl. YcioBust paBHoBecus TBEpAoro tena B UCO

229

TexHuueckue ycTpoWCTBa: MOAMIMITHUKH, JIBH)KEHUE
I/ICKyCCTBCHHLIX CHyTHI/IKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue aABMKeHHS Opycka
II0 HAKJIOHHOH  IUIOCKOCTH ©ON  JOEHUCTBUEM
HECKOJbKNX cui. HMccnegoBaHue 3aBUCHUMOCTU CHII
YOPYTOCTH, BO3HUKAWOIIUX B  jAepopmupyemMoint
NpYyKUHE W PE3MHOBOM O00pasie, OT BEIUYUHBI UX
nedopmaruu. MccnenoBanue ycaoBHH PaBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpallleHUs

23

3AKOHbBI COXPAHEHNA B MEXAHUKE

23.1

Nmirynsc MaTepualbHOU TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. VIMITyJIbC CHIIBI U U3MEHEHUE
MMITyJIbCa TeJla

232

3akoH coxpaHeHus umnyiabca B MCO. PeaktuBHOE
JIBIDKEHUE

233

Pabora cuiier

2.34

MOoOIIHOCTh CHIBI

235

Kunernueckast sHeprusi MaTepHaJbHOM  TOYKH.
TeopeMa 0 KHHETHYECKOW YHEPTUH

2.3.6

[TorenumansHas sHeprus. [loTeHunanbHas sHEpPrus
YIIPYyTO nehOpMUPOBAHHOMN NPYKUHBI.
[ToTennmanpHast SHEpPrus Teja BOIU3U MOBEPXHOCTH
3eman

2.3.7

HOTCHI_II/IaJ'ILHBIe 1N HCIIOTCHIMAJIBbHBIC CHIIBI. CBs3b
pa60T51 HCIMMOTCHIHMAJIBHBIX CHJI C H3MCHCHHEM
MEXaHUYECKOH OHEprunu  CUCTEMbI  TCII. 3akoH
COXPAaHCHUA MEXaHUYIEeCKOM OHCPIUun

2.3.8

Yrpyrue v Heynpyrue CTOJIKHOBEHMS

239

TexHudeckue  yCTpPOWCTBA:  JBHIKEHUE  PAaKeT,
BOJOMET, KOIIep, IPYKUHHBIM UCTOJIET

2.3.10

[IpakTuyeckue padoTbl. M3ydeHue cBs3U CKOpoCTei

Tel npu HeynpyroMm ynape. MccinemoBanue cBsi3u
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pa6OTI)I CHIIBI C U3MCHCHHEM MEXaHUUICCKOM OHEpPIrun
TCJla

MOJIEKYJIAAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOW TEOPHU

3.1.1

OCHOBHBIE NOJOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKON
teopuu. bpoyHoBckoe  nBwxkenue. JAuddysus.
XapakTep JABWXKEHUS M B3aUMOACHCTBHS YaCTHUIL
BEIIECTBA

3.1.2

Mogenu cTpoeHus ra3oB, )XKUAKOCTEH W TBEPABIX TEI
U OOBIACHEHHE CBOMCTB BEIECTBA HA OCHOBE ITHUX
MoJieJen

3.13

Macca monekyn. KonnuectBo BemectBa. [loctosanas
ABoraapo

3.14

TermmoBoe  paBHOBecue. Temmeparypa u €€
m3mepenue. [lkana remneparyp Lenbcus

3.1.5

Mopens wuneanbHoro ra3za. OCHOBHOE YpaBHEHHUE
MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU  UACAIBHOIO
rasa

3.1.6

AOcomoTHass TeMmmeparypa Kak Mepa CpeaHei
KHHETHYECKOHU OHECPTHUU TCIIJIOBOT'O ABHIKCHUSA YaCTUIL
raza. [llkana remneparyp KenbBruHa

VpaBuenue Kianeiipona — MenzeneeBa. 3akoH
JlanpToHa

I'azoBble 3aKkoHBI. M30mporiecchl B UA€aIBHOM rase ¢
IOCTOSTHHBIM ~ KOJTMYECTBOM  BEIIECTBA: HW30TEpMa,
130X0pa, u306apa

3.1.9

TexHuueckue yCcTpoiucTBa: TePMOMETP, OapoMeTp

3.1.10

[TpakTueckue padbotel. MI3mepeHne Macchbl Bo3ayxa B
KJIacCHOM KoMHare. MccienoBaHue 3aBUCHUMOCTH
MEXJy IapaMEeTPaMU COCTOSIHUS Pa3pEKEHHOIO Ta3a

3.2

OCHOBbI TEPMOJAMHAMUMKU

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHsIs sHeprus
TEPMOJIMHAMMYECKOW CHUCTEMBI U  CIIOCOOBI €&
VU3MEHEHUS

3.2.2

KonuuecTBo TemnoTel u pabota. BHyTpeHHss sHEprus
0JIHOATOMHOI'0 HJI€AJIBHOTO Ia3a

3.23

Bunpr TEIUIONEepEIaYun: TEIUIONPOBOJHOCTb,
KOHBEKIMSA, HW3JIydyeHHe. Tero€éMKOCTh  Tena.
Y nenbHas TEIUIOEMKOCTD BEIIECTBA. Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEepeiaye

324

IlepBbiii  3axkoH TepmonuHamuKku. [IpuMeHeHue
IIEPBOT0 3aKOHA TEPMOJAUHAMUKHM K H30IpoOLiEccaMm.
['padmyeckas HHTEpOpeTalusi paboThl raza

325

TernoBble MamuHbL. [[pUHIMIBI 1EMCTBUS TETUIOBBIX
mammH. [IpeoOpa3oBaHus HSHEPrUU B TEIUIOBBIX
MammHax. Kosddunument mnomesHoro nmencTBHs
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(manee — KII) temmoBoit mammnbl. [ukn Kapao u
ero KI1/]

Bropoit 3akoH TepmomuHamuku. HeoOpatumocThb

3.2.6 MpOILIECCOB B  MpHUpoAe. TerioBble JBUTaTENH.
DKOJOTHYECKHE MPOOIeMbl TETNIOIHEPT€TUKH

397 TexHUUecKkue YCTpOICTBA: JBUTATENb BHYTPEHHETO

o cropanus, ObITOBOM XOJIOIUIBLHUK, KOHIUIIMOHED

328 [TpakTueckue pabotel. M3mepenue  ynenbHON

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE

[IEPEXOJIbI

3.3.1

[TapooOpa3oBanne W KoHjeHcalwms. lcmapeHue wu
KUTNICHUWE. YJlellbHas —TeIloTa 1apooOpa3oBaHusl.
3aBHUCUMOCTE TEMIICPATYPBI KUTICHUA OT JaBJICHUA

332

AOcCoIOTHAsE U OTHOCUTEJIbHAS BIAXHOCTHh BO3IyXa.
Hacepiienssiil nap

3.33

Teépnoe Teno. Kpucramnnueckue u aMmop¢HbIe Tena.
AHM30TpONMA  CBOWCTB  KpucTauioB. Kuakue
Kkpuctajibl. CoBpeMEHHbIE MaTEpHUAIIbI

334

[InaBienne u Kpucrammsanus. YJenbHas TEIIoTa
maBiaeHus. Cyomumanms

3.3.5

YPaBHCHI/Ie TEMI0BOro OajgaHca

3.3.6

TexHuyeckue ycTpoicTBa: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TOJNYYEHHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCJIE€ HaHOMATEpUANIOB, U
HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue paboTel. l3MepeHue BIAXHOCTH
BO31yXa

QJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHKA

4.1.1

OnekTpuzanus Tell. DJeKTpudeckuid 3apsa. /IBa Buaa
AIIEKTPUUECKUX 3aPsIJIOB

4.1.2

IIpOoBOTHUKY, TUAJIEKTPUKH U ITOTYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIESCKOT0 3apsiia

4.1.4

B3anmoneiictue 3apsaoB. 3akoH Kynona

4.1.5

DIIEKTPUYECKOE noJe. Hanpspok€anocTh
JeKTpUuYecKkoro mnois. IIpuHnun cynepno3unuu.
JluHuK HanPsHKEHHOCTH AIEKTPUUYECKOTO TOJISI

PaboTta cun snexktpocraruueckoro nojst. [loTenmuman.
Pa3zHocTh moTeHIMAIOB

HpOBOI[HI/IKI/I u AUSJICKTPHUKHU B IIOCTOAHHOM
OJICKTPUICCKOM IIOJIC. ]_II/IBJ'I CKTpHUUYCCKaA
MPOHUITACMOCTDH

4.1.8

OnekrpoéMkocts. KonaeHcatop. OneKTpOEMKOCTh
IUNIOCKOTO  KOHJEHCATopa. DHEprusi  3apspKeHHOTO
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KOHJICHCATOpa

Texunueckue YCTpOWCTBA: AJIEKTPOCKOI,

41.9 DIIEKTPOMETP, ANEKTPOCTATUYECKAS 3aIuTa,

o 3a3eMJIEHUE 3IEKTPONPUOOPOB, KOHJICHCATOD,
KCEPOKC, CTPYNHBIN IPUHTEP

41.10 [TpakTuueckue pabotel. Vi3MepeHne 31neKTpoEéMKOCTH

KOHJICHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

YcaoBus CyLIECTBOBAHUS HOCTOSIHHOT'O
ANEKTpUYECKOro Toka. McTtounuku toka. Cuma Toka.
ITocTOSSHHBIN TOK

4.2.2

Hanp;mceHHe. 3axon Oma JJId yJacCTKa LCIH

423

DneKTpuuecKoe COIIPOTUBJIICHUE. VY nensHOE
COIIPOTHBJICHUE BELIECTBA

424

HOCJ’ICILOB&TCJ’IBHOC, napajjaiCiIbHOEC, CMCIIaHHOC
COCAMHCHUC ITPOBOJHUKOB

4.2.5

PabGora »nektpuueckoro Toka. 3akoH Jlxoynsa —
Jlenna

4.2.6

MontHOCTb QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwkymas cuia (mamee — DOJIC) wm
BHYTPEHHEE COMPOTUBIICHHE UCTOUYHHUKA TOKA. 3aKOH
OmMa 1151 IOJTHOHM (3aMKHYTOM) DJIEKTPHYECKOM IICTIH.
KopoTkoe 3aMmblkaHne

4.2.8

ONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTh  COINPOTHBJICHUS  METAUIOB  OT
Temneparypbl. CBEpXIpPOBOAMMOCTh

4.2.9

Onektpuueckuidi Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

[TonynmpoBonnuku. CoOcTBeHHass U MpUMeCHas
IPOBOAMMOCTh MOJYNpPOBOAHUKOB. (CBoiicTBa p-n
nepexoa. IlonynpoBoJHUKOBbIE TPUOOPHI

4.2.11

DneKTpuYecKui TOK B ANEKTPOJIUTAX.
DJIEKTPONUTHYECKAs JUCCOIMAIIHS. DIEKTPOIIU3

4.2.12

DneKTpudeckuii ToK B razax. CaMOCTOSITEIIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psil. PaznuuyHble  TUIBI
CaMOCTOATEJILHOTO pa3psana. Monnus. [hiazma

4.2.13

TexHU4ecKkue yCTpOMCTBA: aMIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKA, JJIEKTPOHAIPEBATEIIbHBIE
pudopBl, AIIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBIH JHOL,
TEPMUCTOPBI u (boTOpE3UCTOPHI,
[IOJIYIIPOBOIHUKOBBIN MO/, TAJIbBAHUKA

4.2.14

[TpakTuyeckue paboThl. M3ydeHHe CMEHIaHHOTO
COEJIMHEHUS PE3UCTOPOB.
N3mepenne 3/IC CTOYHMKA TOKA ¥ €70 BHYTPEHHETO
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COIIPOTUBJICHHA. Ha6JHOI[CHI/Ie OJICKTPOJIM3a

11 KJIACC
Kona
Kon nposeps
pasnen e€MOoro IIpoBepsiemble 31eMeHTHI COAEPKAHUS
a JIEMEHT
a
4 OJIEKTPOIUHAMUKA
MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHA S MHAYKIA
431 IToctossHHBIe MarHuThl. B3anmMoaelCTBHE MOCTOSIHHBIX
e MarHuToB
MaruutHoe nosie. Bektop MarautHOM uHAYKIUH. [IpuHIUNI
4.3.2 cyneprno3unyu. JIMHMM MarHuTHOM HMHAyKuuMu. Kaprtuna
JIMHUI MarHUTHOW MHJIYKIIMU TIOJIS1 TOCTOSIHHBIX MarHUTOB
MaruutHoe TmoJje MNpPOBOJHHMKA ¢ TOKOM. KapTuHa nuHuUiA
433 noJist JUIMHHOTO TMPSIMOTO TMPOBOJHUKA U 3aMKHYTOTO
o KOJIBLIEBOT'O MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena.
B3auMozeicTBrue NIpOBOJHUKOB C TOKOM
434 Cunia AMmriepa, €€ MOJTyJIb U HallpaBJICHUE
Cuna Jlopenma, e€ Moaynabp W HampaBiieHue. J[BumkeHue
4.3.5 3apsHKEHHOM YacTUIBl B OJHOPOJHOM MArHUTHOM TOJIE.
Pabota cuibl Jlopenna
4.3.6 SIBeHHE AIIEKTPOMATHUTHON MHAYKIIUU
4.3.7 [ToTOK BeKTOpa MAarHUTHOM MHAYKLUU
4.3 43.8 DJIC wuHAyKUUM. 3aKOH »HIEKTPOMATHUTHOW HWHIYKIMH
e Dapanes
BuxpeBoe anekrpuueckoe mone. IAC uHAYKIMH B
4.3.9 MIPOBOJIHUKE, IABMKYIIEMCS IMOCTYMATEIbHO B OJHOPOIHOM
MarHMTHOM II0JIE
4.3.10 IIpaBuno Jlenua
43.11 NHIyKTUBHOCTS. SIBnenne CaMOUHAYKIUH. OJIC
e CaMOWHTYKIIUU
4.3.12 DHEpPrusi MarHUTHOTO MOJI KaTyIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE MOJIe
Texanueckue YCTpOMCTBA: MOCTOSTHHEIE MAar"uThl,
4.3.14 JIEKTPOMArHUTHI, JIEKTPOJBUTATEIID, YCKOpPHUTEIHN
AJIEMEHTAPHBIX YaCTHUI, UHYKITMOHHAS 11€Yb
[Ipaktnueckue paboTel. M3ydeHWe MarHMUTHOTO — TOJIS
4315 KaTylKd ¢ TOKOM. McciemoBaHue NEUCTBHS MOCTOSIHHOTO
e MarHura Ha paMKy ¢ TokoM. KccinenoBanue sBiIeHUA
AJIEKTPOMATHUTHON MHAYKIIUU
5 KOJIEBAHMA 11 BOJIHbBI
5.1 MEXAHUWYECKHE U DJIEKTPOMATI'HUTHBIE KOJIEBAHM S
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5.1.1

KonebarensHas cucrema. CBoOo1HEIE KoJIe0aHus.
['apmonnueckue konedanus. [lepuoa, yactora, aMIUIUTy 1A U
daza konebaHuit

5.1.2

[IpyxMHHBINA MagTHUK. MaTeMaTH4EeCKUN MAasITHUK

VYpaBHeHUe rapMOHUYECKUX Kojebanuii. Kunematuueckoe u
JUHAMHYECKOE OMKCAHUE KOJICOATETLHOTO TBUKEHHS

[IpeBpaiieHre SHEprud MpPU TAPMOHUYECKUX KOJEOaAHHSX.
CBsi3p aMIUIMTYAbl KOJEOAHMH MCXOIHOM BEIMYUHBI C
aMIUTUTYIaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHUs

Koneb6arenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoieOaHuss B  HJAEaIbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHaJOrust MEXJIy MEXaHHYEeCKUMHU M 3JIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna Tomcona

3aKOH COXpaHEHHUS SHEPIrUu B UACATBHOM KO0JIeOaTebHOM
KOHTYpE

BreiHyKeHHBIE MexaHuYeckue Konebanusi. Pe3onaHc.
PesonancHas kpuBas. BwIHYXJIEHHBIC 3JIEKTPOMAarHUTHBIC
KoJieOaHus.

ITepemenHbIi ToK. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

MomHOCTh  MEPEeMEHHOro  TOKa.  AMIUIUTYJIHOE U
JICHCTBYIOIIECE 3HAYCHHUE CHITBI TOKA M HANIPSHKCHUS

5.1.10

Tpancdopmarop. IIpousBoxacTBo, nepenaya u norpedieHue
ANIEKTPUYECKOW DHEPrHMM. OKOJOTMYECKHE PHUCKH IpHU
NPOM3BOJCTBE  d3JeKTpudeckoil  sHepruu.  Kynbrypa
MCII0JIb30BaHUs JIEKTPOIHEPIUU B IOBCEIHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoucTBa: ceiicMorpad, 3IEKTpUUECKUi
3BOHOK, JINHUU 3JIEKTpoIepeiay

5.1.12

[Ipaktnyeckue pabotbl. MccnenoBaHue — 3aBHCHMOCTH
nepuoaa MajblX KoJieOaHU rpy3a Ha HUTH OT JJIUHBI HUTH U
Maccel rpysa. MccnenoBanue nepeMeHHOrO TOKa B LIEMU U3
IIOCJIEIOBATEIIbHO COCIMHEHHBIX KOHJIEHCATOPA, KAaTyIIKU U
pesucropa

52

MEXAHWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnueckue BOJIHBI, YCIOBUs pacupocTpanenus. [lepuon.
CKOpOCTh pacpoCTpaHeHHs U JAJMHA BOIHBL [lonepeunsie u
IIPOJOJIbHBIE BOJIHBI

5.2.2

WnuTepdepenims u audpaxims MEXaHHIeCKUX BOJH

523

3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. Bbicora TOHa.
TemOp 3ByKa

524

DNIeKTpOMarHUTHBIC BOJIHBI. VYcnosus W3JTyYCHHS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMHasi OpueHTaluss BEKTOPOB
E, B 1 v B 3JIeKTpOMAarHUTHOM BOJIHE B BAKyyMe

525

CsolicTBa 3IIEKTPOMATrHUTHBIX BOJIH: OTpa)keHue,
npenoMIieHue, mospusanus, audpakuus, uHTEpPepeHIus.
CKOPOCTh AJIEKTPOMArHUTHBIX BOJTH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH. IIpumenenue
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QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC M 6I)ITy

5.2.7

[TpuHUMIBI paguocBsi3u W TeneBuieHus. Panuonmoxarus.
DJEKTPOMarHuTHOE 3arpsi3HEHNE OKPY KAIOIIEH CPeJIbl

528

TexHUYeCKHuEe yCTpPOWCTBA: MYy3bIKaJIbHBIE WHCTPYMEHTHI,
VIBTPa3BYKOBasi JIMATHOCTHKA B TEXHUKE W MEIWIIMHE,
pajap, paaMONpPUEMHUK, TEJIEBH30p, AHTEHHA, TeJedoH,
CBUY-neun

53

OIITHUKA

5.3.1

[IpssMonMHEHOE PacCIpOCTPAHEHUE CBETA B OJHOPOIHOMN
cpene. JIyu ceera

532

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. lloctpoeHue
1300payKeHHH B IJIOCKOM 3epKalie

533

[penomiienune cBera. 3aKOHBI IPEJIOMIICHHS CBeTa. AOCOIOTHBIN
IMOKAa3aTCJib IMPCIIOMJICHU A

534

[TonHoe BHyTpeHHEE OTpakeHue. [IpenenbHblid yroyl MmoJIHOrO
BHYTPEHHETO OTPAYKEHUs

5.3.5

Jucnepcus ceera. CnoxkHbIN cocTaB O6enoro ceera. Il[Bet

5.3.6

CobOwuparornie ¥ paccewBaroIue JUH3bL. TOHKas JIMH3A.
@DOKyCHOE PacCTOSIHUE U ONTHUYECKas CUjla TOHKOW JIMH3BI.
[TocTpoenue M300pakKeHUI B cobuparomux u
pacceuBaromux  JuH3ax. @dopmysa  TOHKOW  JIMH3BL
VBenuueHue, 1aBaeMoe JHH30H

5.3.7

Hpenenm INMPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITHUKH

53.8

Wntepdepenmus creta. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS
HaOJII0ICHUS MaKCUMYyMOB " MUHUMYMOB B
UHTEp()EpPEHIIMOHHON  KapTUHE OT JBYX CHH(]Aa3HBIX
KOTE€PEHTHBIX HICTOUYHUKOB
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Hudpaxkus ceera. [udpaxuuonHas pemérka. YcioBue
HaOJIOZIEHUST  TJIaBHBIX ~ MAakCUMyMOB IIpH  IAJECHUU
MOHOXPOMATHYECKOT'O CBETa Ha TU(PPAKIUOHHYIO PEIIETKY

5.3.10

[Tosnsipu3anus cera

5.3.11

TexHudeckue yCTpOWCTBAa: OYKH, Jiyna, ¢oToammapar,
MIPOEKIIMOHHBIN arapar, MHKPOCKOIIL, TEJIECKOTI,
BOJIOKOHHAS ONTHUKA, TU(PPAKIIMOHHAS PEMIETKA, TTOJISPOU]T

5.3.12

[IpakTrueckue paboThL. Hsmepenune ITOKa3aTesIst
npeiomienus. MccnenoBaHue CBOMCTB M300pakeHUil B
nuH3ax. Habmonenue aucnepeuu ceera

SJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

I'paHnnBl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXAHMKHU.
IlocTynaTel TEOpUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH
MOAYJSl  CKOPOCTM  CB€Ta B  BaKyyMe, IPUHIUI
OTHOCHUTEIBHOCTH DWHIITEHHA

6.2

OTHOCUTEIIFHOCTD OJIHOBPCMCHHOCTH. 3aM€IlJ1€HI/I€ BpCMCHU
N COKPAIICHUEC NJIMHbI

6.3

DHeprusi 1 UMIYJIbC CBOOOHON YaCTHIIBI
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CBsi3p Maccel € DJHEprued U UMIYJIbCOM CBOOOJHOM

6.4 .
YaCTULIBI. DHEPIHsl TOKOsI CBOOOIHOM YaCTHIIbI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOU OIITUKU
711 ®otonbl. Popmyna [lnanka cBs3u sHeprun (HoTOHaA C €ro
4aCTOTOW. DHEPrusi 1 UMNYJIbC (hoToHA
710 OTtkpbiTue U uccienoBanue ¢orodrpdexra. OnbiTel AT
O CroneroBa. 3akoHbl HoTOdIPeKTa
7.1 713 VYpaBuenue OitHmTeiina s poTtorddexra. «KpacHas
rpanunay hotodddexra
7.1.4 JlaBnenue ceera. OnbiTel [1.H. JIeOGenena
7.1.5 XuMH4eckoe IelCTBUE CBETA
716 Texaudeckue ycrpoiicTBa: (oTOdIEeMEHT, (OTOIATUHK,
COJTHEYHas OaTapesi, CBETOMO]T
CTPOEHUME ATOMA
Monens aroma Tomcona. OnbiTer Pesepdopa mo
7.2.1 HCCIIEA0BAHUIO CTPOEHHUs aroMa. [InaneTapnas Mmoens
aToMa
[Toctynater bopa. M3nydenue u norsoiieHue GOTOHOB MPHU
7.2.2 nepexojie aToMa C OJHOTO YpPOBHS DHEPrHMM Ha JPYTOM.
Bujel ciektpoB. CeKTp ypOBHEH 3HEpPruu aToMa Bo1opoja
7.2 BonnoBeie  cBoicTBa wactuu. Bomnel  npe  bpouns.
7.2.3 KopnyckynsipHo-BoJIHOBOM Ty aJli3M. Judpakus
AJIEKTPOHOB Ha KPUCTAJLIAX
724 CrioHTaHHOE U BBIHY)KJIEHHOE H3Iy4YeHHE. YCTpPOMCTBO H
o MPUHIIKI PaOOTHI Jiazepa
795 Texnunueckue YCTpOMCTBA: CIIEKTpaJIbHBIN aHanu3
(cmexTpockomn), Ja3ep, KBAHTOBBIA KOMITBIOTED
7.2.6 ITpakTrueckue pabotsl. HabmogeHne IMHEHIaToro cCekTpa
ATOMHOE AJ1PO
731 Metonel HaOMIOAGHHUS M PEruCTpalM  3JIEMEHTapHBIX
YJaCTHIL
OtkpeiTue paguoaktuBHOcTH. OmbiTel  Pesepdopma mo
739 OINpENICJICHUI0  COCTaBa  PAJMOAKTUBHOIO  H3JIYYCHHS.
CpoiictBa anbda-, Oera-, ramma-u3nydyeHus. BrusHue
paJInOAKTUBHOCTH Ha KUBbIE OPTaHU3MBI
7.3 OTkpbiTHE MPOTOHA U HeWTpoHa. HykinoHHas Moaens siapa
7.3.3 I'eiizenbepra — MBanenko. 3apsia sapa. MaccoBoe 4HMCIIO
sapa. M3oTonsl
734 Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacra.
["ammMa-u3nyuyenue. 3aKkoH paAMoaKTUBHOIO pacnaja
735 OHeprusi CBS3U HYKJIOHOB B siape. SlnepHble cuiibl. JledexT
MAaccChl Sapa
7.3.6 SAnepubie peakuuu. JlereHue u CuHTe3 saep
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7.3.7

SAnepusiii peaktop. Tepmosiaepuwiii cunTe3. [Ipobiemsl u
MEPCHEKTUBBl  SIAEPHOM  HHEPreTUKU.  DKOJIOTMYECKUE
ACIIEKTHI SIAEPHON YSHEPTETUKH

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTtkpbiTHE IIO3UTPOHA.
dyHaMeHTaIbHbIE B3aUMOACHCTBUS

7.3.9

TexHuueckue ycTpoiicTBa: n03MMeETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHas boMba

7.3.10

[IpakTueckue padotsl. MccnenoBanue TpekoB ydacTull (110
roToBbIM (hoTOorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. Co3Be3nusi, spkue 3BE3/bI, MIIAHETHI,
X BUIUMOC IBUXCHHUC

8.2

Conneunas cucteMa. [lnmanersl 3emMHOM Tpynmbl. [lnaHersi-
FUTraHTbl U HUX CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Maisie
tena COIHEYHON CUCTEMBI

8.3

Connre, gorochepa u atmochepa. CotHedHasT aKTUBHOCTh

8.4

Wcrounuk sneprun CoJiHIA U 3BE3NT

8.5

3BE3/1bI, X OCHOBHBIC XApPaKTEPUCTHKH: Macca, CBETHMOCTb,
paaudyc, Temmeparypa, HMX B3aUMOCBs3b.  Jlmarpamma
«CTIEKTPAJBHBIA KJIACC — CBETHUMOCTB». 3BE3MbI TJIABHOM
IOCJICAOBATECIIBHOCTH. 3aBUCUMOCTh «MAacca — CBECTHMOCTEY
JI7IS1 3BE31] TJIABHOM ITOCIIEIOBATEIBHOCTH

8.6

BuyTtpennee CTpOEHHE 3BE3I. CoBpemeHHbIe
NPEACTaBIEHNUS O MPOUCXOXKAECHUM U 3Botory CoiHLa U 3BE3.
DTanbl KU3HU 3BE3]

8.7

Mineunsbiit [1yts — Hama [Nanaktuka. CrinpanbHas CTPYKTypa
l"aakTuky, pacupenenenue 3B€31, rasa u neuid. [lonoxenue
u newxkenne Connna B ["anaktuke. [lnockas u chepuueckas
noacuctemsl ['ajakTuku

8.8

Tunel ranaktuk. Paguoranaktuky u kBaszapsl. YEpHbIE IbIPbI
B SIJpax rajakTHK

8.9

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa60ma.
PazOeranne ramaktuk. Bospact u panumyc BcenenHoi,
Teopus bonbuioro B3peiBa. Mogens «ropsueii BeeneHHoM».
PenukroBoe n3iyueHue

8.10

Macmrabnas cTpykrypa Bcenmennoit. MertaranakTuka.
Hepeménubie npo6ieMbl aCTPOHOMHH
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