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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypPOBHE CPEAHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXEHUN M TPEOOBAHUU K pe3ynbTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOU MporpaMmsbl, npeactaBieHHbIX B OPI'OC
COQO, a Takxke ¢ yuéroM enepanbHOi pabodeil mporpaMMmbl BOCHUTAHUS U
KOHLIETIIMMA TIpenojaBaHus yuyeOHoro npeamera «dusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuiickon denepanumy, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIC TPOrPAMMBI.

CopepxaHue mporpaMMmbl MO (QU3MKE HaAMpaBiIeHO Ha (QopMupoBaHuUE
€CTEeCTBEHHO-HAyYHOH KapTUHBl MHpa oOyuarommuxcs 10-11 kmaccoB mpu
oOyueHnu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxonaa. Ilporpamma no ¢usuke coorBercrByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
oOyueHus, a TAaKKE YUYUTHIBAET HEOOXOAMMOCTb PEAM3alUU MEKIPEIMETHBIX
CBs3eM (DUM3MKM C €CTECTBEHHO-HAYYHBIMU YYEOHbIMHM IpeaMeramu. B Hel
OTIPENENSIOTCA OCHOBHBIE L€ M3y4YeHUs (U3UKUA HA YPOBHE CPEJAHEro OOLIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpeMEeTHbIC, TIpeIMeTHbIC (Ha 6a30BOM YpOBHE).

[Iporpamma no gpu3uKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJILTATHI IO TO1aM 00yUYEHHUS;

e cojepkaHue yueOHoro npeamera «Ou3nKa» 1Mo rojgam 00y4eHusl.

du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyMHas B
KayecTBE Y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpy>xaronieM mupe. LIIKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yoni
JUIsl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB W SBJIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpaduet u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHUM  OmpeleNsieT XapakTep M pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TMOJYYEHHUsI HOBBIX MAaTe€pUaloB C 3aJlaHHBIMH CBOMCTBAMU M APYTHX.
Nzydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (OPMHUPOBAHHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIA METO/1 MO3HAHUSI PY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIETOBAaHUMH.

B ocHOBy kypca Qusuku s ypOBHS CpeaHEro oOIero ooOpa3oBaHMs
MOJIOKEH pAd HUACH, KOTOPhIE MOXHO pacCMaTpuBaTh KaK MPHUHIUIBL €ro
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3esioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B CcOOTBETCTBUM € HEW MaTepual Kypca (pU3MKH
o0beMHEH BOKpYr ¢u3nueckux Teopui. Bemymmm B Kypce sABiIsercs
dbopMHpoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzaunusi NpPeanosiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHLHWanda (pU3MUecKod HayKH, OCMBICICHHE CBS3U Pa3BUTHS
¢uzukn ¢ pa3BuUTHEM OOIIECTBA, a TaKkKe C MHPOBO33PEHUECKHUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoess  npuxnaonoti  uanpagnennocmu. Kypc (usuku npeamnosaraet
3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTHYECKHUX MPUIOKCHUI
U3YYCHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcs TOCPEICTBOM BBEJICHUS DJIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke OOCYKIeHUS
po0JieM palOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTepXHEBBIMU DJIEMEHTaMHU Kypca (PU3WKH HAa YPOBHE CPEIHErO OOIIero
o0pa3oBaHus SABISAIOTCS (Qu3nueckue Teopur ((PopMHUpOBaHHE TPEACTABICHUHA O
CTPYKTYpe MOCTpOeHUs: GU3NYECKON Teopuu, posid (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIUIIOB B  COBPEMEHHBIX TNPEJACTaBICHHUSIX O MPHUPOJE, TpaHUIAX
NPUMEHUMOCTH TEOpWi, MJIsd ONHCAHMUA EeCTECTBEHHO-HAYUHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0 B Kypce (PU3UMKH pean3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3alMM SKCIEPUMEHTAIbHON JESATENIbHOCTH O0YyYaroluXcs.
Jnst  Ga3oBoro ypoBHsS Kypca (U3MKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIabOpaTOpPHBIX padorT,
KOTOpBIC B IporpaMme 1o (pusnke oObeAUHEHBI B OOIIHMH CIHCOK YUCHHYSCKHX
MpaKTUYECKUX paboT. BrijeneHne B yka3aHHOM TMepedHe JabopaTOpHBIX padorT,
MPOBOJIMMBIX  JUIsI  KOHTPOJIE ¥ OIEHKH, OCYIIECTBISIETCS yYaCTHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOMAsl M3 OCOOCHHOCTEW IIJIAaHUPOBAHUS U
ocHaimleHust kabuHera @Qusuku. Ilpu »>TOM obOecnieurBaeTCs  OBJIAJICHUE
OOy4aroIMMHUCS YMEHUSMU HNPOBOAMTH KOCBEHHBIE H3MEpPEHUs, HCCIEAOBaHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U T[OCTAHOBKY OINBITOB IO MPOBEPKE
NPETIOKEHHBIX TUTIOTE3.

bonpiioe BHUMaHHWE YAENSETCS PEIMICHUIO PACUETHBIX M KAaYeCTBEHHBIX
3agad. [Ipu 3TOM amst pacdE€THRIX 3a7a4 MPUOPHUTETOM SBIISIOTCS 33Ja4dl C SIBHO
3aJJaHHOW (PU3UUECKON MOJEIBIO, TO3BOJISIONINE IPUMEHATh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paslieja Kypca, TaK U MHTETPUpPYs 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUsS HA
OOBsICHEHHE TpOTEeKaHUsi (U3MUECKUX SIBIICHUM U MPOLECCOB B OKpYyKarouen
KU3HH, TpeOyronue BhIOOpa (DU3UYECKON MOICHH ISl CUTyallMd TMPaKTHKO-
OpHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecreyeHuto ydeOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
(bU3MKH Ha YPOBHE CPETHETO 00IIeTro 00pa30BaHUs TOJDKEH U3ydaThCsl B YCIOBUAX
peAMETHOTr0 KaOuHeTa (M3WKUA WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIAa. B kaOuHeTe (PU3MKU JOKHO OBITH
HE0OXoAMMOE J1abopaTopHOEe OOOpyJOBaHUE JUIsl BBHINOJHEHHUS YKa3aHHBIX B
nporpamme 1o GU3NKe YUYCHHUYECKUX MPAKTUUYECKUX padOT U JI€MOHCTPAIMOHHOE
o0opynoBaHue.

JleMoHCcTpallMoHHOE  00Opy/ioBaHuE (QopMHUpyeTCs B COOTBETCTBUM C
OPUHIIUIIOM MUHHUMAJIBHOM  JIOCTATOYHOCTH M OOECIEYMBAET TMOCTAHOBKY
MEPEUYHCICHHbIX B TMporpaMMe 1o (DU3UKE KIIIOYEBBIX JAEMOHCTpALUMU NS
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHUM W  TMPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHUH.

JlaGopatopHoe o0O0OpyJIOBaHWE [Jii YYCHUYECKUX MPAKTHUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYyX oOydJaromuxcs. TeMaThudeckue KOMIUIEKTHI
7a00paTOpHOrO OOOPYNOBaHUS JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHWN aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
WU3MEPUTEIBHBIX CUCTEM B BHJI€ TU(PPOBBIX Ta00OPATOPHIA.

OCHOBHBIMHU TIENIAMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaAHUH SIBIISTFOTCSI:

e (opmMupoBaHue wuHTEpeca U CTpeMJieHHsS OOyYaronIMXcsi K HAy4YHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHEC WX HMHTEIICKTyaIbHBIX W TBOPYCCKUX
COCOOHOCTEN;

e pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HaHUs U (HOPMUPOBAHKE
HCCJIEI0BATENICKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM,

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKH,

e (opmMupoBanue yMeHHH OOBSCHATH SBJICHHS C HCIIOJIB30BAaHUEM
bu3MYeCKUX 3HAHUHN U HAYYHBIX JIOKA3aTeNbCTB;

e (opmMupoBaHuEe TpENCTABICHUNA O PONM (PUUKU IS PA3BUTHS JAPYTHX
CCTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHre ATUX leje oOecreunBaeTcsl pelieHrueM CIASAYIONIX 3a1ad B

nporiecce u3ydeHus Kypca (U3MKU Ha ypOBHE CPEIHETO 00111ero o0pa3oBaHus !



e TMpuOOpEeTEeHHE  CHUCTEMbl  3HaHUW 00  o0mMX  (Pu3HUECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOUast MEXaHHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMHKY, KBAHTOBYIO (U3HKYy H
AJIEMEHTHI aCTPO(U3HKH,

e (opmupoBaHue yMEHHI TPUMEHATH TEOPETUUYECKHE 3HAHUS IS
OOBsICHEHUSI (PU3MYECKMX SBJICHWA B TPUPOJAE H I TPUHATHA
MPAKTUYECKHUX PEUICHUI B MOBCEIHEBHOM KHU3HU,

e OCBOCHHE CIOCOOOB pEIIEHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
bu3nYecKo MOJCNBIO, 3a1ad, TMOAPa3yMEBAIOIIUX CAMOCTOSATEIHLHOEC
co3nganue GU3NIECKON MOJICIH, aICKBATHON YCIIOBUSIM 3aJ1a4H;

e TIOHMMaHHE (U3NYECKUX OCHOB M MPHUHIIUIIOB JCUCTBHUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMH CAaMOCTOSATEIHLHOTO TUIAHUPOBAHUS M TPOBEICHUS
bu3NYecKuX SKCIEPUMEHTOB, aHajdu3a W MHTEpIpeTanuu uHOOpMaIuy,
OTIpEJICIICHUS IOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa,

e CO3JIaHUE YCJIOBHH NJisi pa3BUTHUS YMEHUIN MPOEKTHO-UCCIIEI0BATENbCKOMH,
TBOPUYECKOU JIESITETbHOCTH.

Ha w3yuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPETHETO OOIIEro
obpaszoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Henem0), B
11 knacce — 68 yacoB (2 yaca B He/IEIIHO).

[Ipemmaraemerii B mporpamMme 10 (GHU3WKE TEPEUYCeHb JaO0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISICTCS PEKOMEHJIOBAHHBIM, YUYUTEIh JEJIacT BBIOOD
MPOBEACHHS J1a0OPATOPHBIX pPabdOT H OMBITOB € YYETOM HMHIAWBUAYATbHBIX
0COOEHHOCTEH 00yUYarOIUXC .



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o nmpupoae. HayuHble MeTOAbI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOpUM B NOPOLECCE MO3HAHUS MPUPOJIBL
OKCTIepUMEHT B (PU3HKE.

MopenupoBanue (U3NYECKUX SBJICHUM U MpolieccoB. HaydyHble THUMOTE3HI.
dusndeckre 3aKOHbI M TCOPUU. [ paHHITBI TPUMEHUMOCTH (HPU3NUECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUA.

Ponbp u mecto ¢usuku B GOpMUPOBAHMHA COBPEMEHHON HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBbHOCTHU JIFOACH.

Jlemoncmpayuu

AHanoroBple ¥ HHU(PPOBBIE HU3MEPUTETBHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JaTYHKHU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABIKEeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JBUKCHHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHas CKOPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MNPOEKIHWH HA OCH CUCTEMbI KOOpPAHMHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOpPEHHOE TMpsSMOJUHEWHOe nBMxeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MEepEeMEUICHUS
MaTepUaAIbHON TOYKHU OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaACHUSI.

KpuBonvnHeniHoe  nBuwxkeHue. JIBWKEHHE  MATEpUAIBHOW  TOYKHA IO
OKPY>KHOCTH C IOCTOSIHHOM 10 MOJAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAs
ckopocTb. [lepron u yactora oOpatieHus. LieHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE MPUMEHEHUE. CIUIOMETP,
JBI)KCHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTPALUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBH>KECHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGnionenue ABuxkeHUs Tena, OpPOIIEHHOrO MOJ YIJoM K TOPHU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUsI.

HamnpaBneHue CKOpoCcTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHUKECHHS C LEJBIO ONPEIEICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBannue COOTHOLICHHS MEXKIY NyTSIMH, MNPOMAECHHBIMH TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHU TIPHU PABHOYCKOPEHHOM
JBH)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHHUS IApUKa B BI3KOM KUIKOCTH.

W3ydenne ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /[lunamuka

[Ipuaunun  otHocurenbHOcTH  [amunes. IlepBeii  3akoH  Hbrortona.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepnoznnuu cwil. Bropoit 3akoH HproToHa
JUIL MaTEpUAIBHON TOUKU. Tpetuit 3akoH HproTOHA 11711 MaTEepUaIbHBIX TOUEK.

3akoH BcemupHOro TtiaroteHusa. Cuna Tspkectu. llepBas kocmuueckas
CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenwne. Bunbl TpeHus (MOKOs, CKONbKEHUs, kKadueHus). Cuia tperus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuita cOnpOTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIH Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. I[lmedo cuibl. YciaoBus
PaBHOBECHS TBEPJIOTO TEJIA.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE. IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBreHne nHEpUUK.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cul.

CroxeHune Cuil.

3aBUCUMOCTD CUJIbI YIIPYTOCTH OT JAedopMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHeHUE CUJI TPEHUS MMOKOSI, KAUYEHHUS U CKOJIbKEHUS.

VYcioBus paBHOBeCUs TBEPAOTO Teyia. Buapl paBHOBeCUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuenue aBm>xeHUs1 OpycKa 1Mo HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X aehopMariiu.

HccnenoBanne yclIOBUI paBHOBECUS TBEPIAOIrO TeJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonvt coxpanenus 6 MmexaHuke

Wmnynbc marepuaabHOW TOUYKM (Telia), CHCTEMbl MAaTEPUAIBHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Paborta cusnbl. MOIIHOCTD CHUJIBL.

Kunerndeckass sHeprusi MarepHalbHOM TOUYKH. Teopema 00 HM3MEHEHHUH
KUHETUYECKOW SHEPTUH.

[ToTeHuManbHas SHEPrus. [TorenunanbHas DHEprus YIIPYTo
nepopmupoBanHoil  mipykuHbl.  [loTeHnManpHass dHeprus Teda  BOIU3U
MTOBEPXHOCTHU 3EMIJIH.

[loreHuManbHblE W HENOTCHUUAIBHBIE  CHJIBL CBsi3b  paboThI
HEMOTEHUHAIBHBIX CUJI C WU3MEHEHUEM MEXAaHWYECKOW JHEPIUM CUCTEMBI TeEll.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOTKHOBEHHUS.

TexHH4eCcKrue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHECHHUE. BOJOMET, KOMED,
MPY>KUHHBII MUCTOJIET, IBH)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYyJIbCa.

PeakTtuBHOE OBMOKEHHE.

[lepexoa MOTEHIIMATBHON YHEPTUU B KHHETHYECKYIO U OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3yuenune aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.,

UccnenoBanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEpPruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nea 3. MoJsekyasipuasi pu3uka ¥ TepMOAUHAMHUKA

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYUECKOU mMeopUul

OCHOBHBIEC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aMMOJICMCTBUSL YaCTHUIl BellecTBa. MOJEIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHNE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojesel. Macca u
pa3Mepsl MoJiekyn. KonnuectBo BemecTBa. [locTosinHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopnens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpUH HACaIbHOro raza. AOCONIOTHAas TeMIepaTypa Kak Mepa
CpeIHEN KWHETHMYECKON SHEpPruu TEIUIOBOrO JBMKEHUs dacTul rasza. Illkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHnneneeBa—Knanenpona.
3akoH [lanpToHa. M30mpouecchl B MAEaIbHOM Ta3e ¢ NOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpencTaBieHUE H3OMPOIECCOB. HM30TEPMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHE. TEPMOMETD,
O0apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOCHHME BeElIecTBa, (QoTorpadguu
MOJIEKYJI OPTaHUYECKHUX COECIUHEHU.

OnbiTel 10 TUPHY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHHUSI.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYILIECTBOBAHME MEXMOJIEKYJIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, WUTIOCTpUpYIOLIas IPUPOAY AaBICHUS ra3a HA CTEHKU COCY/Ia.

OneIThl, WUTIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMS HJI€aJbHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Omnpenenenre Macchl BO3[yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBaHue 3aBUCUMOCTH MEXKIy TapaMETPAMH COCTOSIHUSI pa3pe’KEHHOTO
rasa.

Tema 2. Ocrosvt mepmoOuHaAMUKU

TepMmoauHamMuueckass cucrema. BHyTpeHHs SHEpPrus TEPMOAMHAMHUYECKON
CUCTEMBI U crioco0bl €€ n3MeHeHus. KonumuecTBo TemnoTel U padoTta. BHyTpeHHss
DHEPIrUsl  OAHOATOMHOIO  HJCAJIBHOIO  raza. Buael  Temuionepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y JeJbHAs TEIJIOEMKOCTh BEILECTBA.
KoandecTBO TEMIOTHI IPU TEILIONEPEIAYE.

[lonsitue 00 amuabatHOM mporecce. IlepBblid 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMUKHM K u3ompoieccam. ['paduueckas
WHTEpHpeTanus padoThl Tasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MPOIIECCOB B IPUPO/IE.

TeroBble  MamuHbL.  [IpuHIUNBI ~ OEHCTBUS ~ TEIJIOBBIX  MAIIWH.
[IpeobpazoBanusi PHEPrUM B TEIUIOBBIX MamnHax. KoaduuueHT mnosie3Horo
nerctBus TeruioBod wmamuHbl. [{ukn KapHo u ero ko3 UIMEHT MOJIE3HOro
NeHCTBUS. DKOJIOTHYECKUE MPOOIEMBbl TEIIOIHEPTETHKH.



TexHuueckue yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE. JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOI XOJOUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPrud Teja MPU COBEPIICHHH pPadOThI: BBUIET
npoOKM W3 OYTBUIKK TIOJA JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢upa B
JaTyHHOH TpyOKe myTéM TpeHuUs (BHICOIEMOHCTPAITHS).

M3MeHeHre BHYTPEHHEH SHEPruy (TeMIepaTyphl) Tejla Ipu Terionepeaye.

OmpIT 1Mo aanabaTHOMY pAaCHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTaTEs] BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenune yaenpHOM TEMIOEMKOCTH.

Tema 3. Azpecamuvie cocmoanun eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue u xkumneHue. AOGCOIIOTHAs U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacelieHHBIM map. YaenbHas Teiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckre u aMoppHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambl. CoBpemeHHble Martepuaisl. [limaBneHue wu
KpUCTaJUIM3aIus. Y AelibHasl TerioTa miaBienus. Cyonumanusi.

VYpaBHEeHHE TEIII0BOTO OaaHca.

TexHuueckue yCTpOWCTBAa W MPAKTHUYECKOE NPUMEHEHHWE. TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOTYYEHUSI COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX TIAPOB.

Kunenue npu NnoOHM>KEHHOM JIaBJICHUU.

CniocoObl U3MEpPEeHUS BIAXKHOCTH.

Habntoienne HarpeBaHus U IJIaBICHUS KPUCTAIIIMYECKOTO BEIECTRA.,

JleMOHCTpauus KpuCTaJIoB.

Yuenuueckuu sxcnepumenm, 1abopamopHvie pabomoi

N3mepeHrie OTHOCUTENIbHOM BIIAXXHOCTH BO3/1yXa.

Pa3znen 4. JaexkrpoanHammuka
Tema 1. Inekmpocmamuxa
OJIeKTpu3alus TeNl. OJNEKTpUYECKUuM 3apsn. JlBa BuIa dSIEKTPUYECKUX
3apsnoB. [IpOBONHMKH, IOUANEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsAa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 3eKTpuuecKuii 3aps.
Onekrpuyeckoe mnoisie. Hanpspk€HHOcTh  amekTpuyeckoro moiist.  [IpuHnmn



CYHEPHO3ULIMU DIEKTPUUECKUX MOJEU. JIMHMM HAnpsHKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGora cun  anekrpocrarnueckoro  moisa.  [lorennuman.  PasHocTh
noTeHUuanoB. [IpOBOJHUKKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
JnanexTprdeckast IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHeHcaTop. DIEKTPOEMKOCTh IIIIOCKOTO KOHJEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuueckue yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHE. SIIEKTPOCKOII,
ANEKTPOMETP, IJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3€MJICHUE BJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KOIUPOBAJIBHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoHCTBO U PUHLIUT ACHCTBHS JIEKTPOMETPA.

B3anMopenicTBrE HARIEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIT.

[IpOBOAHUKH B IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKas 3auTa.

JIMBAEKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMagu
MJIACTHH, PACCTOSTHUS MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3Mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBJIEHUE. YIEIIBHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapaieibHOE, CMENIAHHOE COCIMHEHUE TPOBOJHUKOB.

Pabora oamektpumueckoro Toka. 3akoH Jxoyns—JleHma. MontHOCTh
ANEKTPUUYECKOTO TOKA.

DNEKTPOJBUXKYIAasg CUjia U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3JeKTprudeckol menu. KopoTkoe 3amMbIkaHue.

DJIEKTpOHHAsT  MPOBOAUMOCTH  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudeckuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u npuMecHast MIPOBOAUMOCTD
noynpoBogHUKOB. CBoicTBa p—N-nepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.



DnekTpuyeckuii ToK B razax. CamMoOCTOSATENIbHBII UM HECaMOCTOSITENIbHBIN
pa3psa. Momuus. [Ina3zma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE. aMIepMeTp,
BOJIBTMETDP, PEOCTaT, HWCTOYHUKHA TOKA, OJJICKTPOHATPEBATEIbHBIC TPHOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIH JTUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYTPOBOJHUKOBBIN MO/, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKa U HaMPSHKCHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITUIMHIAPUYECKUX HTPOBOJHUKOB OT JIJIUHBI,
TJIOIIA/IN TIOTIEPEYHOI0 CEUCHUS U MaTepuara.

CMmeliaHHOE COeTMHEHUE MTPOBOTHUKOB.

[IpssMoe wu3MepeHHe >IEKTPOABMXKyIled cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3IEKTPOITUTOB.

W ckpoBoil pa3psa U IpOBOJUMOCTD BO3IyXa.

OaHOCTOPOHHSISI TPOBOJAMMOCTD AUOIA.

Yuenuueckuiui sxcnepumenm, 1abopamopHuvle pabomwl

N3ydeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHne 3JIeKTPOJIBUKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHU.

HaOmnronenue aexrposinsa.

MexnpeamMeTHbie CBA3M

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 kimacce ocymecTBisieTcs ¢
YYETOM COAEPXKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTeMaTHKH,
OnoNI0orUY, XUMHUH, reorpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIICHUE, HAy4HBIM (akT, rumore3a, pusnueckas BeIUYWHA, 3aKOH,
Teopusi, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUMW, JMHEWHAs (QyHKIuS,
napaboia, runepOosa, ux rpaduKku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUA HA OCH KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TETIOOOMEH JKUBBIX OPraHn3MOB (BHBI TEIIONEpeaau, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEI, XKUIKOCTEU W



ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJJIOB, 3JEKTPOJMTHYECKAS IUCCOLMALINA,
raJibBaHUKA.

l'eoepaghua’ BnaxxHOCTb BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mipeoOpa3oBaHWE IBWIKEHUW C HCIIOJIH30BAHUEM MEXaHHU3MOB,
Y4ET TpPEHUST B TEXHUKE, NOMAIMIMIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHKE (pakeTra, BOJOMET W JpYyTue), IBUTATCIIb BHYTPEHHETO
cropaHusi, maposasi TypOuHa, ObBITOBOM XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYCHHS] COBPEMEHHBIX MaTepHaloB, B TOM YHCJIE HAHOMATEpPHUAJIOB, W
HAHOTEXHOJIOTHH, JJICKTPOCTATHUYECKAsl 3aIllWTa, 3a3eMJICHHE DJIECKTPOTPHUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC puoOpHI,
AIIEKTPOOCBETUTEbHBIE MMPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasznen 4. djaekTpoauHaMuKa

Tema 3. Maznummnoe noJie. IneKmMpPOMAzZHUMHAA UHOYKUUA

IloctostHHBIE  MarHWTHl.  B3amMogencTBHE  MNOCTOSIHHBIX ~ MAarHHTOB.
MarnutHoe mosie. Bektop MarHuTHOW WHAYKUOWHW. [IpuHOMITI cynepro3unuu
MarHUTHBIX MoJiel. JIMHUKM MarHUTHON WHAYKIMU. KapTuHa JUHUNA MarHUTHOMN
WHIYKIHAH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHMKA C TOKOM. KapTMHa IMHUHA WHIYKIWAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Dpcteaa. BzaumoaelcTBre mpoOBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOIyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MOaynb U HanpaBlieHUE. [[BUKEHUE 3apSIKEHHON YaCTUIBI
B OJJHOPOJIHOM MarHUTHOM mojie. Pabora cumsl Jlopenia.

SlBneHne HNEKTPOMarHMTHOW MWHAYKOMH. [IOTOK BeEkTOpa MarHUTHOM
MHAYKIUM. OJICKTPOABIKYIAs CUlIa WHAYKUMH. 3aKOH JJEKTPOMarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekTpuueckoe mojie. DIEKTPOABWKYIIAs CHJIA WHAYKUAU B
MMPOBOJAHHUKE, IBIXKYIIIEMCS IMOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuio Jlenna.

NHAyKTUBHOCTB. SIBIIEHME CAMOMHOYKIMU. OJIEKTPOJABIKYIIAS  Cuia
CaMOMHIYKIIHH.

DHeprus MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE TMOJIE.

TexHuueckue yCTpOMCTBA U MPAKTHYECKOEC MNPUMEHEHUE. TOCTOSHHBIE
MArHuThl, BJEKTPOMArHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MArHUTHBIM TTOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TTOJIS.

B3anmonenicTBrue 1ByX IPOBOJHUKOB C TOKOM.

Cuita Ammepa.

JewnctBue cuiibl JIOpeH11a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME 3IIEKTPOMAarHUTHON MHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABUKYIIECH CUJIbI MHIYKIIUU OT CKOPOCTH U3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBneHne CaMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomuol

N3y4yeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue neMCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUS 3JICKTPOMAarHUTHOW UHIYKIIUU.

Pa3nen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1€0aHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMSI.
["apmonnueckue konedanus. [lepuon, yactora, ammmTtyna v (aza KoneOaHHI.
[IpyXUHHBIA MasATHUK. MaTtemMaTU4eCKU MasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanuil. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATILHOM KOJieOaTeTbHOM KOHType. AHANOTus MeXAy MEXaHHYECKUMH U
AIEKTPOMATHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUHU B UJI€ATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxaroUMx KojeOaHusx. BeIHyX/IeHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHy X 1€HHbBIE 3JIEKTPOMarHUTHbIE KOJI€OaHUs.

[lepemenHblil TOK. CUHYyCOMAANbHBII NEPEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JEHUCTBYIOIIEE 3HAYECHHE CHIIBI TOKa H
HaIpsKEHUS.

Tpancdopmarop. [IponsBoacTBo, nmepenavya u noTpedIeHUE IIEKTPUUECKON
HHEPIrUU. DKOJIOTMYECKUE PUCKHU MPH MPOU3BOACTBE AEKTposHepruu. KymbpTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTHH B IIOBCETHEBHOM KU3HM.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE. JJIEKTPUUYECKUMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU AJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojeOaTeabHOW CHCTEeMbl (MPYKUHHBIA WIN
MaTeMAaTUYCCKUI MasITHUK).



HaOmronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcrniorpaMMbl (3aBUCMOCTH CHITBI TOKA U HANIPSKCHHSI OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOaHH.

Pe3oHaHc mnpu MOCIIENOBATEIBHOM COEAUHEHUH PE3UCTOPa, KaTyIIKU
WHYKTUBHOCTH U KOHJICHCATOPA.

Monens TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanue MEpEMEHHOIO TOKa B LENM M3  MOCIEAOBATEIbHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHumHbsle 60IHbL

MexaHnueckue BOJHBI, yCloBUSL pacnpoctpanenus. llepumoa. CkopocTb
pacrpocTpaHeHHdsT W JJuMHAa BOJHBL [lomepedHble W MPOAOJBHBIE BOJIHBIL.
HNuTtepdepeHuus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJHBI. Y CIOBUS M3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanusi BektopoB E, B, V B snexkrpomarautHoii BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MpesIoMIICHHE, ToJisipu3anus, Tudpaxuus,
untepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHRIX BOJH. [IprMeHeHre 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI pauOCBSI3U U TeNEeBUACHUS. Painonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHE. MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOI0IBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M MpeOMIICHUS] MEXaHUYECKUX BOJH.

Hab6nronenue natepdepennu u qudpakini MEXaHUIEeCKUX BOJTH.

3BYKOBO pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTU 3BYyKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJeOaHUH.



HccnenoBanue  CBOWCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpa)keHUe,
IpeOMIICHHUE, TTOJISIpU3aLns, AUPPaKLIKsl, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmonnHeNHHOE pacnpoCTpaHEHUE CBETa B
OIHOpOJIHOM cpeae. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbBI OoTpaxkeHHs cBeTa. IlocTpoeHne n3oOpakeHuil B
IUIOCKOM 3€pKalle.

[Tpenomiienne cBeTa. 3aKOHBI MIPEIOMIICHHUS CBeTa. AOCOTIOTHBIN TOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroj MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbII cocTaB Oenoro ceera. L{Ber.

Cobuparone u pacceuBaromive JuH3bl. ToHkass smH3a. DokKycHoe
paccTOsIHUE W ONTHYECKas CHila TOHKOW JuH3bl. IlocTpoeHue uzoOpaxeHHil B
cOOMparOIIMX U pacCeUBAOIIUX JMH3aX. DopMysia TOHKOM JMH3BL. Y BEIUYEHUE,
JaBaeMOe€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHble HMCTOYHHUKH.
VYcnoBus HaOMOIEHWs MAaKCMMyMOB M MHUHMMYMOB B HHTEp(EpEHUUOHHOU
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpaknus cBera. [udpakumonnass pemérka. YciaoBue HaONMIOACHUS
IJIABHBIX ~MAakCHMyMOB IIpU IIaJICHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIHOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHE. OYKH, JIyna,
¢doroannapar, NPOEKUMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAas
OITHKA, AU(PPAKIIMOHHAS PEIIETKA, MOIIPOU.

Jlemoncmpayuu

[IpssMONIMHENHOE pPACIPOCTPAaHEHHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTuyeckue mpudOPHI.

[TomHOE BHYyTpEHHEE OTpakeHne. Mozenb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mojienin MUKPOCKOIIA, TEJIECKOTIA.

Hab6mtonenue nnrepdepenHunn cera.

Hab6nronenue nudpaxiuu ceera.

Ha6nronenue nucnepcun cBera.

[TonyueHne ciekTpa ¢ MOMOLIBIO IPU3MBL.

[Tony4yenue cekTpa ¢ MOMOUIbI0 JU(PAKIUOHHON PEIIETKH.

HaOmronenue nossipusaiuu cBeTa.

Yuenuueckuu sxkcnepumenm, 1abopamopHsie pabomoi



N3Mepenue nokasaress NpesioMIICHUS CTEKIIA.
HccnenoBanue CBONCTB M300paykKeHUH B JIMH3aX.
HaOmronenue qucnepcuu cBeTa.

Pa3znen 6. OcHOBBI ClIEeIUAJIBLHOM TEOPHU OTHOCUTEIBHOCTH
['panuiibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [Toctynatsl
CIICIMAJIbHOW TEOPUM OTHOCUTEIBHOCTU. WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTH DUHINITEITHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAIIICHHE
JUTUHBL.
DHEprusa U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPIrUe U UMIYJIbCOM PEISATUBUCTCKOM YaCTUIBL. DHEPIUs
MTOKOH.

Pa3znen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmul K6aHMOGOU ONMUKU

®otonbl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOU. DHEPIrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotoapdexra. YpaBuenne OiiHmTerHa 11 porodddekra. «KpacHas rpanuma»
dbotorddexra.

JaBnenue ceera. OnbiTol I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa W MpPAKTUUYECKOE MpPUMEHEHHE: (DOTOIIEMEHT,
dboTonaTuMK, COTHEUHasi ObaTapesi, CBeTOIUO.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

Ceeroauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.
IInanerapnas mozpens aroma. [locrynatel bopa. M3nmyueHne u moruomeHue
(GOTOHOB MpH MEpexoAe aTomMa C OJHOTO YpPOBHS DHEPruuM Ha Apyrou. Bumsbl
cnekTpoB. CIeKTp ypOBHEH SHEPTHH aTOMa BOAOPO/IaA.

BosmHoBbIE cBOMcTBaA yacTull. Bonuel ne bpoinsa. KopryckynsipHo-BOIHOBOM
Ty aJIu3M.

CHOHTaHHOE U BBIHYXJAECHHOE U3JIyYCHHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME. CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue JInHeHyaThIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue mMHEHYaTOrO CIIeKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKAa3bIBAIOIIME CIIOXKHOCTh CTPOEHHS siApa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTasa
paauoakTUBHOTO wu3inyuyeHus. CpoiicTBa anbga-, OeTa-, raMMa-U3Iy4CHUS.
Binsinue pail0aKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHA U HelTpoHa. HykionHnas moxens sigpa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tormsr.

Anbda-pacnaz. OIEKTpPOHHBII W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4eHre. 3aKOH paJMuOaKTUBHOIO pacIaia.

DHeprusi CBs3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlepext macchl sipa.

S nepneie peakuuu. /lenenne u cuHTE3 AEP.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. [IpoGiemMbl U TEPCHEKTUBHI
AJICPHON SHEPreTUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHUS U PETUCTPALUU 3JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTaNIbHbIE B3aUMOJeHCTBUS. EMMHCTBO (pu3nuecKoil KapTHUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHUYECKOE NMPUMEHEHUE. T03UMETP, Kamepa
Bunbcona, siiepHbIii peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TUMK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuui sxcnepumenm, rabopamopnule pabomuwl

HccnenoBanue TpekoB 4acTuil (1o roToBbIM GoTorpadusim).

Pa3nen 8. DjieMeHTHI ACTPOHOMUH U ACTPOPU3NKHU

Otanel pa3BUTHA acTpoHOMUH. [IprKkinagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMUMU.

Bun 3Bé3gHoro neba. Co3Be3amsi, sipkue 3BE3IbI, TUIAHETHI, WX BHUINMOE
JBUKEHUE.

ConHeyHas cucrema.

Connne. ConHeunast akTuBHOCTb. VMcTounuk sHeprum ConHila U 3BE3N.
3BE31bI, X OCHOBHBIE XapaKTEPUCTHKHU. [[narpamma «CnekTpaiabHBIM Kiace —
CBETUMOCTB». 3BE3bl IJIaBHOM MOCIIEIOBATEIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBH» I 3BE37 TJABHOM IMOCJEN0BAaTEIbHOCTH. BHyTpeHHee CTpoeHue



3B€3/1. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BOIonMU CosHIA U
3BE31. DTanbl )KU3HU 3BE3IL.

Mineunsiii [Iyte — nHama I'amaktuka. [lomoxenuwe w aBmxeHue CoiHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuku u kBasapsl. UEpHBIE ABIPHI B sAIpax
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoii. 3akon Xa06ma. Pazberanue ranakTuk.
Teopust bonpiioro B3psiBa. PeIMKTOBOE M3ITydEeHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

HabGnronenuss HeBOOpYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUJIOKEHUHN JJIs ONPEENICHUs MOJI0KEHNUS HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31Ms1 CEBEPHOIO MOJyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3uku u acTpOHOMMM B 3KOHOMUYECKOM, TEXHOJIOIMUYECKOH,
COLIMAJIbHON M ATUYECKOM cepax AESITENIbHOCTH YEJIOBEKA, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOW KapTHHE MUPA, poiib (PU3UUECKON TEOpUn
B (OpPMHUPOBAHMM TMPEACTABICHUM O (PU3NYECKOW KapTUHE MHPA, MECTO
¢u3nyecKoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUM O IPUPOJE.

MexnpeameTHbie CBA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢
YYETOM COAEPKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMaTHKH,
OnoNoruY, XUMHUH, reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOJICTTMPOBAHNUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa. pelIeHUWEe CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIUU. CUHYC, KOCUHYC, TAHIT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI U UX IIPOCKIMH HAa OCU KOOPIAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJIbHUKOB,
oTpeJeeHue MIOMAAN MIIOCKUX PUryp U 00bEMa Tell.

bBuonocus: snektpuueckue SBICHUS B JKUBOW NpUPOJE, KojebaTerabHbIE
JBUKECHHS B )KUBOU NPUPOJE, ONITUUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, NEHUCTBUE
paavanyu Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS! CTPYKTYypa TBEPABIX
T€J, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJus.



l'eoepaghus: MarHuTHbIE TIONMIOCA 3€MJIM, 3aJIEKM MATHUTHBIX — PY/,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MpeEICKa3aHUE 3eMIICTPSICCHUH.

Texunonoecus. NWHUAM DJEKTPONEpEnady, TEHEpaTop TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTaTEIb, WHAYKIHOHHASA I1€Yb, pajap, PaauoNpUEMHUK, TEJIEBHU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mnpeamera «®Pu3Mka» Ha YPOBHE CpPEIHETO OOIIEero
oOpasoBanus (0a30BbI YPOBEHB) MOHKHO O0ECHEUNUTH JOCTHIKCHUE CIICIYFOIINX
JUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaATEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro npeameTta «Du3uka» JOJKHbBI
OTpaxkaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOJCTBOBATHCS
chOPMHUPOBAHHONH BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOrO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBbITA U OMbITA JIEITEILHOCTH B MPOILIECCE PEATU3alMi OCHOBHBIX HAaIPABJICHUM
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAXKJAHCKON MO3UIIUK 00YUaIOIIEeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTRA,;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEYECKUX TIyMAHUCTHUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEMN;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
OOIIECTBA, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTEILHON OpraHu3aluy,

YMEHHE B3aUMO/ICHCTBOBATH C COIIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
ux (YHKIUAMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NMaTpuoOTU3MA,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJIAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEILICHHUS,
OPUECHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIC B
JEATEIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJA B TOCTPOEHUE YCTOMYUBOTO OYIyIIIEero;

4) 3CTeTHYECKOT0 BOCTIMTAHHUS .

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUYAsl SCTETUKY HAYyYHOTO TBOPYECTBA,
npucyuero (puanyeckoi Hayke;



5) TpyA0BOr0 BOCIIUTAHUSI

UHTEpPEC K pa3MuHbIM cdepaM NpodhecCHOHATBLHON NEeATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (U3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymymie mpodeccuu 1 peaaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K O0pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3MKY HA TPOTSHKEHUU BCEH JKU3HU,

6) 3K0J10rHYecKOro BOCIIMTAHUA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYPhl, OCO3HaHUE TJI00ATHHOTO
XapakKTepa KOJIOTUYECKHUX MPOOeMm,;

IJTAHUPOBAHKUE U OCYLIECTBJIIEHUE ICMCTBUU B OKPYXKAIOIIEH CPEJIEe HA OCHOBE
3HAHMS 1IeJIed YCTOMYHUBOrO Pa3BUTHS YEJIOBEUECTBA,;

pacUIMpeHre OMbITa JEATeIbHOCTH SKOJOTUYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PUBHUKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS .

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAay4YHOU JESITeNIbHOCTH, TOTOBHOCTH B IIpoOIlecce
u3ydeHuss (U3UKH  OCYIIECTBIATH IMPOCKTHYID M  HCCIIEIOBATEILCKYIO
NEeATEeILHOCTh HHAUBUAYAJILHO U B TPYTIIIC.

METAINIPEJMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBbie Jiornyeckue JelicTBHUA.
CaMOCTOSITeNIbHO  (OpMyNIMpOBaTh W aKTyaIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh WEIH ACATEIBHOCTH, 3aJ1aBaTh IAPAMETPhl U KPUTEPUU HX
JIOCTHOKECHMUS,
BBISIBIIAITH  3aKOHOMEPHOCTM W TMPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMbl ¢ Y4ETOM aHajlv3a WMEIOLIUXCS
MaTepHUaIbHBIX U HEMATEPHUATIbHBIX PECYPCOB,;
BHOCUTH KOPPEKTUBHI B JIESITEIILHOCTh, OICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MTOCIIEICTBUMN JESITEIbHOCTH,
KOOPAMHUPOBATH M  BBHIMIOJHATH pabOTy B YCIOBUSX  PEAIBHOTO,
BUPTYAJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIUICHHE TIPH PEIICHUH )KU3HEHHBIX ITPOOJIEM.
ba3oBbie ucciaeaoBarTeabCKHe AeiCTBHA.
BJIAJICTh HAYYHOM TEPMHMHOJIOTHMEH, KJIIOUYEBBIMHU TMOHSITHUAMU U METOJaMH
bu3nYecKoil HayKu;



BJIa/I€Th HAaBbIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOMN JEATEIbHOCTH
B 00JaCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOHMCKY
METOJIOB pelIeHUs 3a7ad (PU3HUECKOrO COJEp)KaHUs, NPUMEHEHUIO Pa3InYHbIX
METO/I0B ITO3HAHUS,

BJIAJETh BHUAAMHU JEATEIBHOCTH II0 IIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIPETAllNY, MPEOoOpPa30BaHUI0 W MPUMEHEHHIO B pa3IUYHBIX Y4YEOHBIX
CUTYalUsX, B TOM YHUCIIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3HKY;

BBISIBIISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HAXOAUTh ApryMEHTHl I JI0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaAMETPbl U KPUTEPUH PELLICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHbIE B XOJI€ pELIEHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSAX;

CTaBUTh MW (OpPMYyIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE [IPU U3YUEHUH (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUYECKYIO0 0O0JacTb
KU3HENIEATEeIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUSI U3 PAa3HBIX IPEIMETHBIX 001IacTel;

BBIIBUTaTh HOBBIE UJIEU, MIPEJIaraTh OPUTHHAIBHBIE MTOJXOAbl U PELICHMUS;

CTaBUTh NMPOOJIEMBI U 33Ja4H, I0IYCKAIOIIKME albTepHATUBHBIEC PEILIECHUS.

Pabora c nHpopmanueii:

BJIAJICTh HABBIKAMHU TOJYy4YEHHS] MHPOpMalUuU (PU3UYECKOTO COJEpKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYILIECTBISATh MOMCK, aHaJu3,
CUCTEMATHU3alMI0 U WHTEpIpeTanuio MHOOpPMALKMK pa3IuYHbIX BUAOB U (opM
IpeJICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh  CPEICTBA  MH(POPMALMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJOTMI B pelIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a1ad ¢ COOJIOJICHHEM TpeOOBaHUN JSPrOHOMHMKH, TEXHHUKH OC30MaCHOCTH,
TUTUEHBl, pecypcocOepexeHHs, TMpaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(popMaIIMoHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOr0 COACpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHadeHHs] THPOPMAIIMHU U LIEJIEBON ayJUTOPHH, BBIOUpPAsi ONTUMAIbHYIO
(dbopMy npeacTaBICHUS U BU3yaTU3alllu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JeHCTBUSA !
OCYIIECTBIISATH OOIICHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH €ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii #  cMsryarh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUMYHO H3JaraTb CBOIO TOYKY 3PEHHS C HUCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB,;

MIOHMMATh U HMCHOJIb30BATh MPEUMYIIECTBA KOMAHAHON M WHAWBUIYaTbHON
paboTH;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJICHA KOJUIEKTUBA;

IPUHAMATh LM COBMECTHOW  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOpPJIUHUPOBATh JCHUCTBUS MO €€ JIOCTHUKCHUIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacrupeneniarTh poid ¢ y4E€TOM MHEHHU y4YacTHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOM paboTHI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXJOTO YYaCTHHKAa KOMAaHIbl B
001U pe3ysbTat Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

Ipeularatb HOBBIE NPOEKTHI, OLEHWBATh HJAEH C TO3WLHAM HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe 1eCTBUS
Camoopranu3anusi:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATEJIbHYIO AESITENBHOCTh B 00JacTH
(GU3MKA ¥ aCTPOHOMHH, BBIABISTH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
cOOCTBEHHEIE 3aJ1a4X,

CaMOCTOATENIbHO COCTABJIATh IUJIAH PEIICHHUS PACUETHBIX M KAueCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEATTOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHHUBATh MPUOOPETEHHBIN OTIBIT,;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B OOJaCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalllsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENSIM,

BJIAJETh HABBIKAMM  TO3HABAaTEJIbHOW  pediaeKkcur KaKk  OCO3HAHUs
COBEpILAEMbIX JIEUCTBUI M MBICIUTENbHBIX IPOLECCOB, HX PpPE3yJbTaTOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUH 71l OLICHKU CUTYalluu, BHIOOpa BEpHOTO
penieHus;



yMETh OLIEHWBATh PUCKH W CBOCBPEMEHHO IPHHMMATH PEIICHHS [0 HX
CHIDKEHUIO;

OPUMHUMATh MOTHBBI M apryMEHTBl JIPYIHMX IIpH aHallu3e pe3yJbTaToB
JEATEILHOCTH;

NPUHUMATH Ce0sl, TOHMUMas CBOM HEJOCTATKH M JIOCTOMHCTBA,

IPUHUMATh MOTHBBI M aApPryMEHTBl JPYTHX IpH aHalIu3e¢ pPe3yJbTaToB
JCSATCIIBHOCTH;

IpHU3HABaTh CBOE MIPABO W IPABO JAPYTUX HA OIIUOKH.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHUS IPOTPAMMBI
no (u3uKe A YPOBHS CpeAHEro oOmero oOpa3oBaHHWs y OOyYaroIuxcs
COBEPIIICHCTBYETCS SMOLIMOHAIbHBIH HUHTEIUICKT, IPEe/I0JIararoIui
c(hOpMHUPOBAHHOCTb.

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE AIMOILIMOHAILHOE
COCTOSIHUE, BUJCTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHOMN chephl,
OBITh YBEPCHHBIM B ce0e;

caMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHUE IPHHHMATh
OTBCTCTBEHHOCTh 3a CBOE TIOBCACHHME, CIOCOOHOCTh aJalTHPOBAThCA K
HYMOIIMOHAIBHBIM H3MEHEHUSAM M MPOSIBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHY, BKIIIOYAIOMICH CTPEMJICHHE K JIOCTHDKCHHUIO LEIH M
yCHexXy, ONTUMH3M, WHHUIIMATHBHOCTh, YMCHHE JEHCTBOBATh HCXOJS M3 CBOHX
BO3MOHOCTEN;

SMIIATUH, BKIIOYAONIEH CIIOCOOHOCTh MIOHUMATh AMOI[MOHAIEHOE COCTOSHUE
JIPYTHX, YYHATHIBATH €ro IMpPH OCYIICCTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONICPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAOIIHNX CIIOCOOHOCTh BHICTPAUBaTh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUThCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIMIMNXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (U3MKku B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOMN JESITEIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YUYCHHBIX (U3UUYECKUX MOJIEICH:
MaTepuaibHas TOYKa, UHEpIUAIbHAs CUCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEJIO,
WJICAIbHBIN a3, MOJEIHU CTPOCHUS Ta30B, XKUJAKOCTEW U TBEPIBIX TEJI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4,

pacro3HaBaTh QU3NYECKUE SIBICHHUS (ITPOIIECCHI) U OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KUHETUUYECKOW TEOPUU CTPOCHUSA BEIIECTBA U



DJIGKTPOJWHAMUKH.  PaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
IBUKCHHUE, CBOOOTHOE TMaJeHUE TeJ, IBWKCHHE IO OKPYXHOCTH, HWHEPIIHS,
B3auMoOJieiicTBrE Tel, uddy3us, OPOYHOBCKOE TBIMIKEHHUE, CTPOCHHUE JKUIKOCTEH
¥ TBEPJBIX TeJ, N3MCHEHHE 00bEMa TeJl MPU HarpeBaHUM (OXJIAXKICHUN), TEIIOBOE
paBHOBecHE, WCIMApEHUE, KOHACHCAIMS, IUIABIICHUE, KPUCTAJUTM3AIUs, KHUIICHHE,
BJIQKHOCTH BO3/yXa, TIOBHIIICHHUE JIABJICHUS Ta3a IPHU €r0 HarpeBaHUM B 3aKPHITOM
coCcy/e, CBSI3b MEXKAy IapamMeTpaMd COCTOSIHHMSI Ta3a B  H30Mpoleccax,
AIIEKTPU3AIUS TEJ, B3aUMOJCHCTBUE 3aPS/IOB,;

OMKCHIBATh MEXAHWYECKOE IBIKCHHE, HCIOIB3Ys (DU3NYECKUE BEIMYMHBIL.
KOOpJIMHATA, TYyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpPEHWE, Macca Tela, CHIIA,
UMITYJIbC Tella, KHHEeTUYeCKas DHEPrus, MOTCHIMAIbHAS YHEPTHsl, MEXaHHYecKas
paboTa, MexaHWYecKas MOIIHOCTb; TMpPH OIMNHUCAHUM MPABUIBHO TPAKTOBAThH
(GU3UYECKUH CMBICT HCIOJIB3yeMbIX BEIUYHMH, WX OOO3HAYCHUS W CIWHUIIHI,
HaXOJIUTh ()OPMYJIBI, CBA3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYHHY C IPYTUMHU
BEIIMYMHAMU,

ONKCHIBATh M3YyUYCHHbIE TEIUIOBHIC CBOMCTBA TEI M TEIUIOBBIC SIBICHUS,
UCTIONIBb3Ysl (U3MYECKHUE BEJIMYMHBL. JaBJICHUE Trasa, TeMmIeparypa, CpeaHsis
KHHETHYECKash SHEPTUsl XaOTHYECKOTO JBIDKCHHSI MOJICKYII, CpeIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTH, BHYTPEHHSS HDHEPTus, paboTa Trasa,
KOO (PUIIMEHT TMOJE3HOro JEUCTBUS TEIUIOBOTO JIBUTATENsA; TMPU OINMCAHUU
MPaBUJIBLHO TPaKTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIUYUH, WX
00O3HAUEHHUS W EAWHUIBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO
(U3UYECKYIO BETUYHHY C IPYTHMH BETHYUHAM;

OIHMCHIBATHh U3YYCHHBIC IJICKTPHUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
siBJicHHs (MPOLIECCHI), MCTIONB3Ys (PU3UUECKHUE BETUUMHBL JICKTPUUCCKHE 3apsil,
AIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIIUAN, Pa3HOCTh MOTECHIIHAJIOB,;
Py ONMHWCAHWM TIPABWIIBHO TPAKTOBATh (PU3MUECKHH CMBICI HCIIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHHS W CIWHMIIBI, yKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINC
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTUMU BETUYMHAMUY,

aHAM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBICHUS, UCIIONB3YsS (U3HUECKUE
3aKOHBI M MPUHIIMIBL. 3aKOH BcemupHoro TsaroreHus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHWsS MEXaHMYECKOW DJHEPTuH, 3aKOH COXPAaHCHHS MMITYJIbCA,
MPUHITUI CYTICPIIO3UIIMKM CHJI, TPUHIIAIT PaBHONPABUS HWHEPIUAIBHBIX CHCTEM
OTCuéTa, MOJICKYJISPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON DHEPTUU TETUIOBOTO JIBHMIKEHUS MOJIEKYI C
aOCOJIFOTHON TeMmIepaTypoH, MEpBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, TMpU 3TOM pa3ivdaTh CIIOBECHYIO
(bOpMyJIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAXKCHHWE W YCJIOBHS (IpaHUIBI,
00J1aCcTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JEHCTBUA MAIlUH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHUS MX O€30MacHOTO MCIOJIb30BaHUS B
MOBCETHEBHOM KU3HU;

BBIMIOJHATh OKCIEPUMEHTHl 1O HCCIEAOBAHUIO (U3UYECKUX SIBICHUNA H
IIPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHU, MPU 3TOM
dopmynupoBath TpoOieMy/3agady W THIOTE3y Y4YeOHOTO OSKCIICPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO O000pYy/IOBaHHUS, MPOBOAMUTH OIBIT U
(GbOpMyIMPOBATH BHIBOIHI,

OCYIIECTBISATH MPSAMbIE U KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BETUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIOCO0 M3MEPEHHS W HMCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEpPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATHh pE3yJbTaThl IMOTYYEHHON 3aBHCHUMOCTH (PU3NYECKHX BEIUYMH B
BUJIE TaOIMIl U TpaMKOB, JAeNIaTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEJOBAHMUS;

co0roaTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEI0BAaHUMN B
paMKax Y4YeOHOIro SKCHEPHUMEHTa, Y4eOHO-MCCIENI0BAaTENbCKOW W IPOEKTHOM
JESATEIbHOCTH C MCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
o0opynoBaHus;

pemarth pacu€THble 3aJadd C SBHO 3aJaHHOM (PU3MUECKOH MOJIENbIO,
UCHOJIB3YS (PU3MUECKHUE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a7auu
BBIOMPATHh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3HMUECKUE BEIUYHMHBI U (HOPMYIIHI,
HEOOXOAMMBIE I €€ PElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATh PEATbHOCTH
MOJIyYEHHOT0 3HaYeHUs (PU3NUECKOUN BEITHYHHBI,

peniaTh KaueCTBEHHBIE 3aJa4M: BBICTPANBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LIEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPH  PEIICeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTABJICHUS Y4eOHOM U HAYYHO-TIOMYJISpHON MHGOPMAIINH, MOTYy4YeHHON U3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTYYaeMyt0 HH(OPMALINIO;

NPUBOANTH MPUMEPHI BKJIA/Ia POCCUIUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIETO0 MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsi o0ecrieyeHus: 6€30MacHOCTH MpHU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
YCTPOMUCTBAMM, JJII COXPAHEHUS 3I0POBbsSI M COOJIIOICHUS HOPM SKOJOTUYECKOTO
TOBEJICHUS B OKPYXKAIOIIEHN Cpelie;



paboTatb B TpYIINE C BHINOJHEHUEM pPa3JIMYHBIX COIMAIBbHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYIIIbI, PalUOHATIBHO paACHpEAeNsITh OO0S3aHHOCTH U
IJIAHUPOBATh ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYyAIUsX, aJICKBATHO OLICHUBATH
BKJIQJI K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIIEMBI.

K xonmy obydyenuss B 11 kiacce mpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU M
TEXHOJIOTUH, B NPAKTUYECKOW NESITEIBHOCTH JIIOJAEH, LEJOCTHOCTh U EIUHCTBO
buznuecKoil KapTUHBI MHPA,

YUUTHIBATh TPAHUIBI TPUMEHEHHUSI W3YYCHHBIX (U3UYECKUX MOJIEIIEH:
TOYEUYHBIN JIEKTPUUYECKUN 3apsifl, Tyd CBETA, TOUEUHBI NCTOYHUK CBETA, sACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sJipa MpH PEUICHUU (PU3HYECKHX
3aj1ay;

pacrio3HaBath pusnyeckue sBieHUs (IPOLECCHI) U OOBSACHITh MX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKY U KBAHTOBOW (PU3UKH: 3JEKTpUUYECKasi IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasE WHIAYKUWSA, JEWCTBHE MAarHUTHOTO TMOJsA Ha
IPOBOJTHUK C TOKOM W JBIKYUIMICS 3apsj, 3JI€KTPOMArHUTHbBIE KOJEOaHUS W
BOJIHBI, NIPSIMOJIMHEWMHOE PAaCHpOCTPAaHEHUE CBETa, OTPAXKECHHUE, IPEIOMIICHHUE,
uHTepdepeHuss, aAudpakuus W TOMApU3aLUs CBETa, JUCIEPCUs CBETa,
doroanekrpudeckuit 3pdext (hoTordhdekT), cBeTOBOE JaBlieHNUE, BOSHUKHOBCHHE
JMHEWYAaTOro CIHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaANOaKTUBHOCTH;

ONUCHIBATh M3YyYCHHBIC CBONCTBA BeIIECTBA (DJIIEKTPUYCCKHE, MArHHTHBIC,
ONTHYECCKHE,  JJICKTPUYECKYI0  TPOBOJAMMOCTh  DPa3IUYHBIX  Cpel) |
DIIEKTPOMATrHUTHBIE SIBJICHUS (IIPOIECCHI), HCHONB3yS (U3NYCCKHE BEIUYHHBL
DIEKTPUYECKUHM 3apsill, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIMATIOB, 3JIEKTPOABMKYIIAs cujia, paboTa TOKa,
WHIYKIUS MarHUTHOTO Mojs, cuina Ammepa, cuna JlopeHua, WHIYKTUBHOCTH
KAaTyLIKH, HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOTO IIOJE€H, NEepPUOa M YacToTa
KojeOaHuil B KoyeOaTenbHOM KOHTYpeE, 3apsj U CWia ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHHUE U
ONTUYECKash CWUjla JIMH3bl, NMPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (HU3MUECKUI
CMBICTT HCIOJB3YEMbIX BEJIMYMH, WX O0O3HAUYE€HHS W EAUHUIIBI, YKa3bIBaTb
bopMysbl, CBA3BIBAIOIIME JaHHYI0 (U3MYECKYIO0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMU,;

ONMKCHIBATh H3YUYEHHBIE KBAHTOBBIC SBJIEHUS M MPOLECCHI, HCIHIONb3Ys
¢u3nyecKkue BEIMYMHBL. CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, UIMHA BOJIHBI U



4acToTa CBETA, SHEPIUsi U UMIYJIbC (POTOHA, MEepUO/ MOJypacaia, SHEPIrus CBI3U
aTOMHBIX SIIEp, MPU OINKCAHUM TPABWIBHO TPaKTOBAaTh (PU3UUYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYECHMS] W EAMHMIIBI, YKa3bIBaTh (HOPMYJIb,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BEIUYMHAMH,
BBIUUCIISATH 3HAaUeHUE (PU3UYECKON BETNINHBI,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONb3Ys (U3HUECKUE
3aKOHBI U MPUHIUIILL 3aK0H OMa, 3aKOHBI MOCIIEIOBATEIBHOTO U MApaJUIeIbHOTO
COCIMHEHNs TPOBOJHUKOB, 3aKOH Jkoyisa—JIeHma, 3aKOH AIEKTPOMAarHUTHOU
UHAYKIMH, 3aKOH MPSMOJIIMHEHHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE ODWHIITeHHa 11 (oTorddekra,
3aKOH COXpaHEHHUsl HHEPruHd, 3aKOH COXPAHEHUS UMIIYJIbCA, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHHs MacCOBOTO 4Mciia, HocTysatel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Ipyu 3TOM pa3jinyaTh CIOBECHYIO0 (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIpAKECHHWE M YCIOBHA (IpaHUIbl, 00JacTH)
IPUMEHUMOCTH;

OIPEAEIATh HAIIPABJIEHUE BEKTOPA MHAYKLIUKA MarHUTHOTO OJIsSI POBOJIHUKA
C TOKOM, cujibl AMriepa u cuibl JlopeHua,

CTPOUTHh U OIHKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOH JTUH30M;

BBIMOJHATh HKCIEPUMEHTHl IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH W
IPOLECCOB C HCIOJb30BAaHUEM MPSAMBIX U KOCBEHHBIX HM3MEPEHUU: IPHU ITOM
dbopMynupoBath mpoOiemy/3amady ¥ TUIOTE3y yYeOHOro OSKCIICPHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O000pYIOBaHHUSA, MPOBOAMTH OMNBIT M
bopMyIMpPOBaTH BHIBO/IHI,

OCYIIECTBIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJIUYHH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsS. M HMCHOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEMIHOCTEN N3MEPEHUH;

UCCJE0BAaTh 3aBUCUMOCTU (DU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpsIMBIX  M3MEPEHHMM: NpU O3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (HUKCHUPOBATH
pe3yJbTaThl MOTYYEHHON 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BUJAE TaOIHIl U
rpauKoB, JAeNaTh BBIBOJBI [0 pe3yJibTaTaM UCCIICJOBAHMUS;

coOJroaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM UCCIETOBAHUM B
paMKax y4eOHOro »JKCHEepUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW W IMPOEKTHOM
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOPaTOPHOIO
000pyI0BaHUS,

pemiath pacu€THBIC 3aJayd C SIBHO 3aJaHHON (U3MUECKON MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a YCJIOBUS 3a/1a4u
BBIOMPATHh (PU3NYECKYIO MOJENb, BBIACHATh (U3MUECKUE BEIMYMHBI U (HOPMYIIHI,



HeoOXoauMble 1711 €€ pelIeHUs, MPOBOJIUTh Pacué€Tbl U OLICHMBATh PEAJbHOCTH
HOJIyYE€HHOT'0 3Ha4€HUs (PU3NUUECKON BEIUUUHBI,

penaTh Ka4eCTBEHHBIC 3aJa4M: BBICTPANBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS,

UCIOJB30BaTh  IPU  pPELIEHMHM  ydyeOHBIX  3aJad  COBpPEMEHHBIE
MH(GOPMAaLIMOHHbIE TEXHOJIOTMH JIJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBICHUS YIeOHOW U HAy4YHO-TIONMYJISIpHON MHGOpMAIH, MOJYYCHHON U3
pa3IUYHBIX UICTOYHUKOB, KPUTHYECKH aHAIIM3UPOBATH MMOJIYyYaeMYI0 HH(OpMaLHIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaINH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX 0€30IaCHOI0 MCIOJb30BaHUS B MIOBCEIHEBHOM
YKU3HH;

NPUBOANTH MPUMEPHI BKJIA/Ia POCCUIUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOW >KU3HU
Uit obecrieueHus: O€30MacCHOCTH MPU OOPALEHUHU C MPUOOpPaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JII COXPAHEHHS 30POBbS M COOJIIOICHUS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpeE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO paclpenensTh OO0S3aHHOCTH U
IUIAHUPOBATH ACSATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJICKBATHO OLICHUBATH
BKJIQJl K&KJIOTO U3 YYACTHUKOB T'PYMIIbI B PELIEHUE pacCMAaTPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kourpoabubie IIpakTHyeckue (unpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@®a30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3N€KTpUYeCKUil TOK. TOKH B bubmmorexa [JOK
4.2 12
Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KosnyecTBO yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposabubie IIpakTHueckue (unbp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe nojie. DIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHEIE 9 1 bubnnorexa [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHe U DJIEKTPOMArHUTHbBIE 5 1 bubnnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIENUAIBHON TEOPUH bubnmuorexa [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnmorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTUKH 6 httos://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 AToMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E:L?;I/I//I;T:(;(si?rou/f £41007¢
Hroro no pasneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 O6o061maroniee TOBTOpEHHE 4 E:L?;I/I//I;T:(;(si?rou/f £41007¢
Htoro no pazneny 4
PesepBHOE BpeMms 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4yacoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoxka Kontposbubie IIpakTnueckue
n/m Bcero u3ydyeHusi oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
®dusrka — HayKa O PUPOJIC.
1 Hayunsie MeT(}),K bl HO?I;)H;)HI/H[ 1 bubmorexa HOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero Mupa
Ponb u MecTo Gusuku B

5 (GhOpMHPOBaHUH COBPEMEHHOM 1 bubnnorexka [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIF0IeH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
newxkenus. [lepemenienue, CKOpoOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexa [JOK
JBUOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE NpsIMOTIUHEIHOE 1 bubnuoreka [IOK
JIBOKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOE mazieHne. Y CKOpeHue 1 bubmmoreka [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KprBonuHeliHOE ABUKEHUE.

7 JIBrm>keHre MaTepuaabHON TOUYKHU IO 1 bubmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
8 [Tpuntun oTHOCHTENBHOCTH [ amuiest. 1 bu6mmorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [lpunuun

bu6mmoreka [IOK

o cyneprosuLi cit. BTop OHU3aKOH https://m.edsoo.ru/ff0c3be8
Hprorona ais MatepuaabHON TOUKH

10 Tpetnii 3akoH HeroToHa miist bubnnorexa [HOK
MaTepuaibHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TsokecTu. [lepBas kocMuveckas bubmorexa LHOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoadduumeHt tpenus.

13 Cuna CinOTI/IBJ'Iej)I/I(IS)I pu JIBI/DI;eHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIH raze
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHUE a0COMOTHO TBEPAOTO TENA. bubnmnoreka [JOK
MowmeHnT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynsc MmaTepuanbHONU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnnorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE TBUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckast sHeprusi MaTrepuaibHON bubnnorexa [JOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn

17 [ToTeHmanpHas YHEPTHUS. bu6mmorexa [{OK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas SHEPrus ynpyro
nehOpMUPOBAHHON MPYKUHBI.
[TorenuuanbpHas sHeprus Tena BOIN3U
MTOBEPXHOCTU 3EMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIManbHBIC ¥ HEIOTECHIINAIBHEIC
cuitbl. CBA3b paboThHI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HMccrnemoBanue cBs3U pabOTHI CHIIBI C
W3MEHEHUEM MEXaHUYECKON YHEPTUH
TeJa Ha IPUMEpE PaCTSHKCHHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpaHEHHsS B MEXaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

XapakTep JBUKEHHUS U
B3aUMO/ICVICTBUS YaCTHI] BEIIECTBA.
Mojaenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPJIBIX TEI

Macca monekyn. KonudecTo
BemlectBa. [locrosHHas ABoraapo

24

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usMmepenue. Illkxana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ilenbcus

Uneanpusiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEN KHHETUYECKON SHEPTUU bubnmorexa [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["'a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEeHHOT0 raza»

29 M3omporieccrl B H1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpagudeckoe mpeICcTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennsist sueprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHFHOTO
rasza

bu6mmoreka [JOK

31 Bragt Tentonepe asin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIUIOEMKOCTH BEIIECTBA.

32 KonunuectBo Tennotsl npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36
Teronepenayde. AnnabaTHbIN TIporece

33 IIepBblil 3aKOH TEPMOAMHAMUKU U €TO bubnnorexa [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobOpaTtumocTh mporieccoB B bu6mmorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJNHAMHUKHI

https://m.edsoo.ru/ff0c6230

IIpunnun nevictBus u KITJI TerutoBoi

bu6mmoreka [JOK

35 MallUHbI https://m.edso0.ru/ff0c600a

36 [uxn Kapno u ero KIT/I

37 DKoJorn4ecKne mpoodIemMbl
TEIUIOHEPTCTHKHU

38 Ob6o6maromuit ypok «MoiekyispHast bubnuorexa [IOK
¢usuka. OCHOBBI TEPMOIMTHAMHUKHU https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «Monekynsipaas pusuka. OCHOBBI bubmmorexa LTOK

VP ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMHUKHU»

40 [TapoobpazoBaHue 1 KOHIEHCAIUs. bubnnorexa [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmI0THAs M OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/1yXxa. HackieHHbIi bubmmorexa [JOK

XA B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n

42 amopdHble Tena. AHU30TPOIHS bubnuoreka [IOK
CBOWCTB KpHCTaLIOB. JKuakue https://m.edso00.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTepPHAITBI
[MnaBneHue u KpuCTAITH3AIHS.

43 VnenvHas TCHJ'II())Ta HJ‘IaBJIeII-jI/ISI bubmmorexa [TOK

8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6mmoreka [IOK

44
YpaBHCHHE TEMIOBOTO bananca https://m.edsoo0.ru/ff0c6820

45 DneKTpu3zanus Tei. INeKTPUIECKUn bubnnorexa [JOK

3apsn. [IBa BUa 2IEKTPUIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiIoB

[IpoBOIHUKH, TUAIIEKTPUKH U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHUS bubmmorexa [IOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsia
B3aunmoneiicTBue 3aps10B. 3aKOH
47 Kymnona. ToueuHbIN DIEKTPUIYECKHAI bubnmorexa [IOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3aps
HanpskEHHOCTB 3IIEKTPUYECKOTO
48 nons. [IpuHumn cynepno3unuu bubnuorexa [JOK
SJIEKTPUYECKUX Moje. JInnuu https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cui aneKkTpocTaTH4eCcKOro
49 moist. [Toreniman. PaszHocts bubmmorexa [TOK
' HHaL. https://m.edsoo.ru/ff0c6f00
MMOTEHIMAJIOB
TTpoBOAHUKY ¥ TUDJIEKTPUKH B
50 anpeK I;CTaTI/IHeJiKOM noie bubmorexa LOK
P ' https://m.edsoo.ru/ff0c7018
JwusnexTpudeckas IPOHUIIAEMOCTb
bu6nmoreka [JOK
51 DaexTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHIEHCATOpa. DHEPrus 3apsKEHHOTO bubmorexa LOK
a pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa'
[IpuHIMIT 1EWCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBAIBLHOTO

arnmapara, CTpyMHOIo IpUHTEpa.
DnexTpocTaTHYecKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3a3eMiIeHHE SIIEKTPONPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €TO
cyuiectBoBaHuA. [[0OCTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma jist
y4acTKa Lenu

56

[TocnemoBarenpHOE, MapaICIbHOE,
CMEIIaHHOE COCIUHCHHEC
npoBoHKUKOB. JlaboparopHas pabota
«/3y4eHne CMEMaHHOrO COEAMHEHUS
pE3UCTOPOB»

0.5

bubmuorexka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTta 1 MOIIHOCTD IMEKTPUYECKOTO
Toka. 3akoH Jlxoys-Jlenna

3akon OMa 7151 TOJTHO# (3aMKHYTO#)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COTIPOTUBIICHUS»

Pesepsusbiii ypok. KonTponbsHas
pabota no Teme "JnekrpoauHamuka’ /
Bcepoccuiickas npoBepouHasi pabota
O06o0maromuii ypok
«DnektpoauHamuka» / Becepoccutickas
npoBepoyHas paboTa

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c88be

61

DIIeKTPOHHAs TPOBOUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIJIOB OT
temriepatypbl. CBepXIIPOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUM TOK B BaKyyMe.

62 CBolCTBA 2JIEKTPOHHBIX ITyYKOB 1
[omynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHas poBoAUMOocTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexona. 110ynpoBoJHUKOBBIE https://m.edsoo.ru/ffOc84ae
npudOpHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1
pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK

64 1
DIIEKTPOTUTHIECKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DJIEKTPUYECKUI TOK B ras3ax.
CaMoCTOsITENIbHBIN U bubmuoreka [JOK

65 . 1
HECaMOCTOSTENIbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ff0c84ae
IInaszma
DnexTpudeckue Npudopsl u

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npumeHeHue. [IpaBuna TeXHUKT https://m.edsoo.ru/ffOc86fc
0€e30I1aCHOCTH
Konrponbnas padora no reme

67 «Qnekrpocrartuka. [locTosHHbII 1 bubnuoreka [IOK
JNEKTpUYECKUi TOK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

68 PesepBublit ypok. O0oOmaromuil ypok 1 bubnnorexa [JOK
no temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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11 KIIACC

KoJsnyecTBO yacon DJIeKTPOHHBbIE
[1]
Jlj;-n Tewma ypoka Bcero Koutpoabnsie  Ipakrueckue IIJ[:;:CHHH :)I;I[(};[;ZEZTeﬂbﬂue
padoThbI padoThI pecypent
[TocTosiHHBIE MArHUTBHI U X

1 B3auMoeiicTBUE. MarHuTHOE I10JI€E. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIUU
MarauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas paborta «M3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTIO IOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHMUTHOTO TTOJIS HA
MPOBOJIHUK ¢ TokoM. Cuita Amrepa.

4 JlabopaTopHas pabota 1 1 bubnuoreka [{OK
«HccnemoBanmne neMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHMUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJIeKTpOMarHuTHast UHAyKuus. [Totok

6 BEKTOpa MarHuTHOM MHAYKIMU. DJ1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu dapanes

10

JlaGopaTopHas pabota
«HccnemoBanme sIBICHUS
3JIEKTPOMArHUTHON MHYKIIUU»

NuaykTuBHOCTH. SIBICHUE
camouHaykiuu. IJIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TOJISL KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

TexHuueckue ycTpoiicTBa U ux
MPUMEHEHHUE  TTOCTOSIHHBIE MArHUTBHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTAPHBIX YaCTHILI,
WHAYKIMOHHAS M€Yb

Ob6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIYKITUS»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubnmoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTHOE 1oJIE.
DNeKTpOMarHuTHasi UHIYKLUs»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonndeckue
KoseOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpateHue sHEprun

but6mmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanne 3aBUCHUMOCTH
Tepro/ia MaJibIX KoJieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTU U MACChI Fpy3a»

14

Koneb6atenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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OJICKTPOMArHMTHBIC KoJieOaHHs B
nacaJlbHOM KoJIeOaTEIbHOM KOHTYpPC.
Amnanorus MCKIY MCXaHUYECCKNMU U
SJICKTPOMAariuTHBIMHA KoJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B UACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue 0 3aTyxarmux
KoJieOaHusx. BeIHYKIeHHbIE
MeXaHHYeCcKHue Koyebanns. Pe3oHanc.
BriHyX/1€HHBIE 2JIEKTPOMATrHUTHBIE
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYyCOUANbHBIN
MEepEeMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIponssozactso,
nepejaya v norpedieHne
JIEKTPUYECKON IHEPTUU

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE 3JIEKTPUYECKOTO 3BOHKA,
reHepaTropa NepeMEeHHOr0 TOKa,
JINHU 3JIeKTponepeaady

DKOJIOTUYECKHE PUCKH IIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnons3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnudeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynsle ¥ MPOIOJIbHBIE BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Pagmomnokarus
o5 KonTponbnas pabota «Konebanus u bubmmorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnuoreka [IOK
Todeunblid HICTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceeta. [loctpoenue bubmmorexa LIOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiil bubnuoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHS
29 Jlaboparopnas pabota «M3mepeHue bubmuoreka [JOK
IOKA3aTelIs MPEIIOMIIEHU CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne n3o06pakeHuit B bubnuoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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nuH3e. PopmyIia TOHKOM JIMH3BI.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300pakKeHUH B JIMH3AX»
Hucnepcus cera. ClI0KHBIN COCTaB
39 oenoro ceera. L[er. JlabopaTopHas
pabota «Habmonenne aucnepcuu
cBeTa»
33 Nntepdepennus creta. dudpaxims bubmmorexa [JOK
cBera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmoreka [JOK
[Tonsapuzanus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOiicTBa U
YCIIOBUS UX 0€301aCHOTO TPUMEHEHUS
I'paHuIBl MPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIeLIMaJIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BpEMEHU U COKpaIllEHHE bubmmorexa [TOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
OHeprusi ¥ UMIYJIbC PEIATUBACTCKOMN
38 gacTuilbl. CBSI3b MaCChI C YHEPTUEH U bubamorexa [OK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI TIOKOS
KonTponbhas pabora «OnTuka.
. bubmuorexa [{OK
39 OCHOBEI CTICITHATBHON TEOPUH

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyina [1nanka. Sneprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHUE Eu6 [TOK
nOInOTEKA
41 ) A.T.
pororppexra. Ombrrr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl hoTodddekTa. YpaBHEeHUE
42 BﬁHmTeI(?ll)Ha n(ii)[(I&)OToa(qu:eKTa bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» portospdexra
JHasnenue cBera. Onbitsl [1. H.
43 JleOeneBa. Xumudeckoe IEUCTBUE buGnuorexa [IOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa u
MPaKTUYECKOE MPUMEHCHHUE:
44
¢dboTornemMent, GoToAATUHK,
CONTHEYHas OaTapes, CBETOUO
45 Pemenue 3agad mo reme «MEMEHTBI bubmmoreka IIOK
KBAaHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITEI
46 Pezepdopaa o paccessHuIO 0-4acTH bubmmorexa [TOK
pROPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
bubnunoreka LIOK
47 I1 b
OCTYNIATRL Hopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornoienre GOTOHOB
48 I I/I};'Ie exoje aTOMELlu co H(()Il)“O OBHSI buGnnorexa [IOK
p pexon . 8 P https://m.edsoo.ru/ffOd0Oafa
SHEPTHH Ha Ipyroil. Buasl criekTpoB
BomnHoBBIe cBoiicTBa yacTull. BoIHbI
N but6mmoreka [IOK
49 ne bpoinst. Kopnyckynspao-

BOJIHOBOM nyann3M. CloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JIYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaAruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpexnenenuto cocrasa

PAaAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Bnusinue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortonsl. Anbda-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'aMmma-uznyyeHnue

OHeprus CBA3U HyKJIOHOB B SpE.
Snepusle peakuuu. A nepHbliit
peaxtop. [Ipobaembl, mepCHEKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI 1EPHOMN
JHEPIeTUKHU

DneMeHTapHble yacTulbl. OTKpbITHE
MO3UTpoHa. MeTobl HAOMIOACHUS U
pPErucTpaly 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTalIbHBIE
B3auMoAercTBUI. ENMHCTBO
¢bu3nyecKoil KapTUHBI MUpa»

Dranbl pa3BUTUS ACTPOHOMUHU.
[IpuknamHoe 1 MUPOBO33PEHUYECKOE
3HaueHHUE aCTPOHOMUU. Bua
3B&3mHOrO Heba. Co3Be3aus, ipKue
3BE3/1bl, INIAHETHI, UX BUIUMOE
nekenue. CojlHeUHas cucreMa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeyHast aKTUBHOCTb.
Hctounuk sHepruu CoJiHIla U 3BE3]T

S7

3BE&311bI, UX OCHOBHLIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
IIOCJIEI0BATEIILHOCTU. BHyTpeHHEe
cTpoeHue 3B€31. COBpeMEHHbBIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHLA U 3BE3]

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u npmxenne CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IPax TaJaKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe n3nyyenue.
Meraranaktuka

60

61

HepemeHHHe HpO6JIeMBI ACTPOHOMUU

KontpomnbHas pabota «21eMeHThI
aCTPOHOMMH U aCTPOPUIUKN»

62

O6o06maromuit ypok. Poib ¢pusuku n
ACTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITHAIbHON 1
ATUYECKOH cdepax AesITeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Pois 1 mecto
(U3HUKU U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa

64

O6o06maromuit ypok. Pomib




¢busnueckoit Teopun B HOpMHPOBAHUH
MpeACTaBICHUN 0 Ppu3nyeckon
KapTUHE MHUpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MHUpa B 001IEM
psLy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBbIX HpeHCTaBHeHI/Iﬁ O Impupoac

66 PesepBHbIil ypok. MarHutHoe 1noJie.

QHGKTpOMaFHI/ITHaﬂ HHAYKIUA

PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIeIMaJIbHON TeOpuHr
OTHOCHUTENIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMEHTHI aCTPOHOMUU U
acTpo(u3uKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJ/IbTATblI 0CBOCHUSN OCHOBHOM
06p330BaTeHLHOﬁ NnmporpaMMmal CpeaHEro 0611{61"0 06p330BaHI/Iﬂ

JleMOHCTpUpOBaTh Ha NpPUMEpPAX poib W MeCTO (PU3UKU B
(hbopMHUPOBaHHHM COBPEMEHHON HAy4yHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUMH, B MPAKTHUYECKON AEATECIbHOCTH

moaeu

10.2

VY4YuTHIBaTh TPAHUIIBI PUMEHEHUSI U3yUSHHBIX (DU3MUYECKHX MOJIECIICH:
MaTepualibHasl TOYKA, WHEpIHaIbHAas CUCTeMa OTCUYETa, aOCOIIOTHO
TBEPOE TEJIO, UICATbHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TE€J, TOYEUYHBIM DSJIEKTPUUECKUN 3aps] — IpU PELICHUU

¢bu3nvecKux 3amaq

10.3

10.4

PacniosnaBath (usmueckue sBiieHUs (IIPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEeOopuu
CTPOGHHS BellecTBa M  OJIEKTPOJAMHAMHKHU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKEHUE, CBOOOJHOE MaJcHUE
TeJ, JBWXEHUE IO OKPY>KHOCTH, HWHEpIUs, B3aWMOJICUCTBUE TEJI;
nuddys3usi, OpPOYHOBCKOE JBWIKEHHE, CTPOCHHUE IKUIKOCTEH W
TBEPABIX Tell, M3MEHEeHHe 00béMa Tel TpU  HaArpeBaHHUU
(oxmakaeHWH), TEIUIOBOE paBHOBECHE, HUCIApeHHE, KOHIEHCAIUs,
MJIaBJICHUE, KPUCTAIIM3aIus, KHUIEHHUE, BIIAXHOCTh BO31yXa,
MOBBIIIIEHNUE JABJICHUS Ta3a MMPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE,
CBSI3b MEXIYy IapaMeTpaMu COCTOSIHHUS Ta3a B M30IpOIEccax;

QJICKTpU3alus TCI, B3aUMOJICHCTBHE 3apaa0B

OnuceiBaTh MEXaHWYECKOe JBIDKEHHE, HCHONb3yd (usnueckue
BEJINYMHBI. KOOPAHMHATA, IYTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tella, KWHHETHYeCKash JHEPrus,
MOTEHIMAJbHAsE JHEprHs, MexaHudeckas paloTa, MeXxaHHUYeCcKas
MOIITHOCTh; IPU OMHMCAHUM MPABUIIBHO TPAKTOBATH (PU3UUYECKUI CMBICI
WCIONIb3YEMBIX BEJIMYMH, WX OOO3HAUEHHUS U E€JUHUIIBI, HAaXOIUTh
(GhopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU

BCIM4YnHaMu

10.5

OnuceiBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA Te€I M TEIJIOBBIC




10.6

10.7

10.8

SIBIICHUS, HWCIHOJB3ys (U3MUECKHE BCIMYMHBI. JaBJICHUE Tra3a,
TEMIEpaTypa, CPEAHSIS KUHETHUYECKas JHEPrus XaOTHUYECKOI'O
JBYOKEHHSI  MOJICKYJ, CPEIHEKBaJpaTH4YHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs  dHeprus, pabora Tasa,
KOA(DPUIIMEHT TOJIE3HOTrO JACHCTBUS TEIJIOBOTO JBUTATEINSI;, MPH
ONKMCAHUU PaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCIIOJIb3YEMbIX BEIMYUH, MX OOO03HAYEHUS W CIUHMIIbI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (DHU3UUECKYIO BEIIMYUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh H3YyYCHHBIC DJICKTPUUECKHE CBOWCTBA BEINECTBA U
AJIEKTPUUYECKUE  SABJCHUSA  (IPOIECChI), HUCMONB3Yysd  (pusHuecKue
BCJIMYMHBL.  DJICKTPUYSCKHHA  3apsj],  JJIEKTPUYECKoe  MoJe,
HANPsOKEHHOCTh  TMOJIsT, MOTEHIMAN, Pa3HOCTh MOTCHIUANIOB; IPH
OIUCAHUM MPABUIILHO TPAKTOBATh (DU3UUECKHUI CMBICI HCIOJIb3YEMbIX
BEJIMYUH, WX OO0O3HAYCHHUS W CAWHHUIBI, YKa3biBaTh (HOPMYJIHI,
CBSI3BIBAIOIIME  JaHHYIO  (DM3MYCCKYI0 BEIMYMHY C  JAPYTHMH

BCINM4YMHaMn

aHAIM3UPOBaTh (U3NYECKUE TMPOLECChl U SIBICHUSA, HUCIONb3Ys
(bu3uYecKre 3aKOHBI M MPUHIIUIIBI. 3aKOH BCEMUPHOTO TsroteHus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHMsI MEXAHUYECKOW SHEpruu,
3aKOH COXPaHCHHS MMITYJIbCa, IPHHIIUAI CYIEPIO3UIIUN CHJI, IIPUHITUTI
paBHOMpaBUsA HWHEPUUATBHBIX CHUCTEM  OTCUéTa, MOJEKYISIPHO-
KHHETUYECKYI0 TEOPHUIO CTPOCHHS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHel KWHETHYECKON OSHEpPruu TEIUIOBOTO JBMIKCHHS MOJICKYI C
aOCOJIIOTHOM TEMITepaTypoOl, TMEpPBBIA 3aKOH TEPMOJIUHAMUKH, 3aKOH
COXpaHEHMs DJEKTPUUECKOTOo 3apsaa, 3akoH KynoHa;, mpu >ToMm
pasnuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BhIpaKeHHE U yCIIoBHs (TPaHHUIIbI, 00JIACTH) TPUMEHHUMOCTH
OOBACHATH OCHOBHBIC TPUHIMIBI JACHCTBUS MalluH, TPUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3ivyarh YyCIOBUS HX 0€30MacHOro

HCIIOJIb30BAaHUS B ITIOBCEIHEBHOM KU3HU

10.9

BbINoMHATE SKCIEPUMEHTHI 10 UCCIEA0BAHNI0 (U3NYECKUX SBJICHUH U
IIPOLIECCOB € MCIIOJIB30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; NIPH
aToM (opmynmupoBark mnpoOiemy (3amady) W THIOTE3y Y4eOHOTro
JKCIIEPUMEHTA, co0upaTh  YCTAaHOBKY M3  MPEIOKEHHOTO

000py1I0BaHus, TPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OCYHIGCTBJ'ISITI) IpsAMbI€ W KOCBCHHBIC HW3MEPCHHUA (1)I/I3I/I‘—IGCKI/IX

BCJIMYHUH, NIPU STOM BI)I6I/IpaTI) OINTUMAJbHBIA CIIOCO0 U3MEPCHHUA U




HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKH HOI‘pCHlHOCTGfI H3MepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MeEXAY (PU3NYECKUMU BEIMYMHAMHU C
HCIIOJIb30BAHUEM IMIPSIMBIX H3MEPEHUH; NIPHU 3TOM KOHCTPYMPOBATH
YCTAaHOBKY, (PUKCHpPOBaTh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MYeCKUX BEIMYHMH B BUE TAOIUIl U rpaduKoB, AeIaTh BHIBOABI O

pe3yiabTaTaM UCCIECAO0BAHNA

CobOmromaTeh mpaBmwia 0€30MacHOrO0  Tpylda TMpU  MPOBEICHUHU
UCCIICZIOBAaHUM B  paMKax y4yeOHOro OSKCIEPHUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOM M TIPOECKTHOM JEATEIIBHOCTU C HMCIIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHOM (DU3MYECKOH MOJEIBIO,
UCHONb3ys (PU3MUECKUE 3aKOHbl M NPUHIMIIBI, HAa OCHOBE aHajM3a
yCIOBHUSA  3alaud  BbIOMpaTh  (U3MUECKYI0 MOJENb, BBIICIATh
¢du3nyeckre BEIMYUHBI B (HOPMYIIBI, HEOOXOUMBIC JIJIsl €€ peIICHHUS,
IIPpOBOAWTD paCLIéTI)I U OOCHUBATH PCAJIbBHOCTH MMOJTYYCHHOI'O 3HAYCHUA

(bu3nyecKoil BEIUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4Yu. BLICTpAUBATb JIOT'NM4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYUKY paccymneHHﬁ C OHOpOﬁ Ha HU3YUYCHHBIC

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA

Hcnonp3oBaTh MHpH  pelleHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM Il IIOUCKA, CTPYKTYpPUpPOBaHMS,
UHTEpIIpETallMM W TPEJICTaBICHUS Y4eOHOW W Hay4YHO-TIOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHON M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU

AHAJIU3UPOBATH MOJIYHYaCMYIO I/IH(l)OpMaI_II/IIO

[IpuBoAMTE HpHUMEpPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HayKd, OOBSICHEHHE MPOLECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

Hcnonp30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
XKU3HU JUIsl o0ecrieueHns 0e30IacHOCTH MU 00pallleHnu ¢ npudopamu
U TEXHUYECKUMH YCTPOWCTBAMHM, MJISi COXpPaHEHUs 30pPOBbI U

CO6J'IIO,I[CHI/ISI HOPM 3KOJIOTHYCCKOT'O IMOBCACHUS B Oprxcanmeﬁ cpeac

PaGortarp B rpymnme ¢ BHIIOJHEHHEM Pa3MUYHBbIX COLMAJIBHBIX pOJIeH,
IUTAaHUPOBaTh  pabOTy  TPYyMIbl, PALMOHAIBHO  paclpeaesiTh
00sI3aHHOCTH W TIUJIAHUPOBATh JEATENbHOCTh B HECTaHIApTHBIX
CUTYyallMsIX, aJIeKBaTHO OILIEHMBATh BKJIAaJ KaXIOro M3 Y4YaCTHHUKOB

IPYNIBI B PEeLIEHHE paccMaTpuBaeMoi mpoOiemMbl




11 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTAThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero o0pa3oBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb U MECTO (HU3UKH B
(OpMHPOBAaHUN COBPEMEHHOM Hay4yHOW KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TEXHOJIOTHH, B NIPAKTUYECKOU JCATEIBHOCTH
JrO/IEH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKOI KapTHHBI MUPa

VY4uThIBaTh IpaHULIbl IPUMEHEHUS U3YyUEHHBIX (PU3MYECKHX MOJEIIEH!
TOYEUHBIN IEKTPUYECKUHN 3aps, slepHas MOJEIb aTOMa, HYKJIOHHAs

MO/I€TIb ATOMHOTO si/ipa NP PEeLICHUH (PU3NUECKUX 3a]a4

11.3

11.4

PacrioznaBate Qusuyeckue siBieHust (MPOIECCH) U OOBACHITH UX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKA ¥  KBAHTOBOH  (PU3MKWU:
JIEKTPUUYECKAsT TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBUS  TOKa, B3aUMOJICUCTBHE  MAarHMTOB,
JNICKTPOMArHuTHasE MHAYKIHS, JCHCTBUE MArHUTHOrO TIONS Ha
MPOBOJHUK C TOKOM MW JBIDKYIIMWCS 3apsl, 3JIEKTPOMAarHUTHbBIE
KoyieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pAacHpOCTPAaHCHUE CBETa,
OTpaXGHUE,  MpeJoMIICHHe,  HHTeppepeHuus, Audpakuus U
NOJISIPU3AIMsl CBETA, TUCIEPCUsl CBeTa, (POTOIIEKTPUYECKUN IPPEKT
(boroatdext), cBeTOBOE IaBiICHHE, BO3HUKHOBEHHE JMHEHYATOTO
CIIEKTpa aToMa  BOJAOpPOJA, ©CTECTBEHHass W  HMCKYCCTBEHHAs

PaaOaKTUBHOCTD

OmnuchiBaTh ~ M3YyYCHHBIE CBOMCTBa  BemlecTBa  (JIEKTPUUCCKHUE,
MarHUTHBIC, ONTHYECKHE, IEKTPUUYCCKYIO TPOBOJUMOCTD Pa3THYHBIX
cpen) W DIICKTPOMArHUTHBIC siBiieHHUs  (MIPOIECCHI), HCIONB3Ys
¢u3MuecKre  BENMYMHBI.  JJCKTPHYECKHH  3apsija, CHIa  TOKa,
JNIEKTPUYECKOE  HANPSDKCHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocth moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nois, cuina Awmnepa, cuina JlopeHIa, WHIYKTUBHOCTh KAaTYIIKH,
SHEPrUsl IJIEKTPUYECKOT0 W MArHUTHOTO MOJIeH, TMEePHOJ M 4YacToTa
KoJIeOaHMii B KOJICOATETbHOM KOHTYpE, 3apsi/] U CHJIa TOKa B TpoIecce
FapMOHMYECKUX  DJICKTPOMArHUTHBIX  KOJICOaHHIA, dokycHoe
paccTosHHE ¥ ONTHYECKas CWJIa JIMH3BI, MPH ONUCAHWUU IPABUIBHO
TPAaKTOBaTh (DU3WYECKUI CMBICH HCHOJNB3YEMBIX BEIUYWH, UX
00O3HaUeHHWsT ¥ EIWHUIBI, YKa3biBaTh (POPMYJIbI, CBS3IBAIOIINE

JTaHHYIO (PU3MUECKYIO0 BETUYUHY C IPYTUMH BeJIMYMHAMU




11.5

11.6

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBLIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3Y
(1)I/ISI/II-I€CKI/IG BCJIIMYUHBI. CKOPOCTh JJICKTPOMArHMTHBIX BOJIH, IJIMHA
BOJIHBI M YacTOoTa CBE€TA, DOHCPIrusd U HUMIIYJbC (bOTOHa, epruoag
Imojypacmnazaa, OJSHEpTrusA CBA3M AaTOMHBIX sO€p, HOPHU OIIMCAHHUU
IIpaBUJIbHO TPAaKTOBATH (bH?;PI‘IGCKPIfI CMBICJT UCITOJIB3YCMBIX BCJIWYHH,
nx 0003HAYCHUS U CIWHUIIBI;, YKa3blBaTh (bOpMy.]IBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/ILI€CKYIO BCIMYNHY C APpYT'UMHU BCIWYWMHAMU, BIYUCIIATH

3HA4YCHHC (1)1/1314%01(0171 BCJIMYHUHBI

AnammsupoBaTh (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJIb3Ys
¢usnveckue 3aKOHBl M NPHHOUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TAapaUIeIbHOTO COEJIMHECHUS TPOBOJIHUKOB,
3akoH [[xoynsa — JleHna, 3aKOH 2J€KTPOMAarHUTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHECHHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI ~ NPEJOMJICHHS  CBETa, ypaBHCHHE DWHINTEHHA IS
dotorddekra, 3aKOH COXpAaHCHUS DHEPTUH, 3aKOH COXpaHCHUS
UMIYJbCA, 3aKOH COXPAHEHHUs OJJIEKTPUYECKOrO 3apsijia, 3aKoH
COXpPaHEGHHMS  MAacCOBOIO  YHWCJIa, TMOCTyidaTel  bopa,  3akoH
palMOaKTUBHOTO pachajga; IMpd 3TOM  pasjiuyaTh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKCHHE U YCIOBHSI

(rpaHuIpl, 06JaCTH) MPUMEHUMOCTH

11.7

OHpGI[CJI?ITI) HaIpaBJICHUC BCKTOpa HWHAYKIMU MArbvTHOTO IIOJIA

MMPOBOAHUKA C TOKOM, CHJIbI AMnepa 1 CHJIbI HopeHua

11.8

CtpouTh ® ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKaJioM, TOHKOU JINH301

11.9

BoBINOMHATE SKCTIEPUMEHTHI IO UCCIEA0BAHUI0 (PUBNUYECKUX SBICHUM U
MIPOLIECCOB C MCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPU
3ToM (dopMyIHpoBaTh MpodiaeMy (3amady) W THUIOTE3y YUeOHOTO
OKCIEpUMEHTa,  COOMpaTh  YCTaHOBKY M3  NPEJIOKEHHOTO

O6OPYI[OB8.HI/I$I, MMPpOBOAUTD OIIBIT U (bOpMy.HI/IpOBaTI) BBIBOBI

11.10

11.11

11.12

OCYHIGCTBJU[TI) nNpsAMbIC W KOCBCHHBIC HW3MCPCHHUA (1)I/ISI/I‘IGCKI/IX
BCJIMYMH, IIpH O3TOM BLI6I/IpaTL ONTHUMAIIBHBIM CIIOCO0 HU3MEPCHUA U

HUCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKH I10T peHlHOCTCﬁ HSMCPCHHf/'I

HccnenoBaTh 3aBUCHUMOCTH (PU3MUYECKUX BEJIWYHH C HCIHOJIb30BAHHUEM
NpPSAMBIX ~ M3MEPEHUH; TMpPU OTOM KOHCTPYHUPOBaThb YCTAHOBKY,
¢uKkcupoBaTh pe3yabTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PUINYECKUX
BEJIMYUH B BUJIE TaOIHIl ¥ TPaUKOB, J1eaTh BHIBOJIBI 110 pe3yIbTaTaM

HUCCIICOOBAaHUA

CobOmronate mpaBuiia 0€30MacHOTO TpyAa TMpH  MPOBEACHHUH




UCCIIEIOBAaHUN B paMKax Y4eOHOTO OKCIIepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKON U MPOEKTHON JEATEIBHOCTH C UCHOJIb30BAHUEM

HU3MEPUTEIIbHBIX YCTPONCTB U 1a00PAaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 3a7a4M C SIBHO 33aHHOM (DU3MYECKOH MOJIEIBIO,
UCTIONB3ysl (PU3UYECKHE 3aKOHBI M TPUHIIMIIBI; HA OCHOBE aHajH3a
yCIOBHS  3ala4d  BBIOMpAaTh  (U3UYECKYHD MOJENb, BBIICIATH
(du3nueckrue BEIMYUHBI B (HOPMYIIBI, HEOOXOUMBIC NIl €€ pelIcHHS,
MIPOBOJIUTH PACUYETHI U OLEHUBATh PEATBbHOCTD MOIYYEHHOT'O 3HAUYCHUS

(bu3nYecKoil BEITMYNHBI

11.14

11.15

11.16

Pematp ~ kauecTBEeHHBIE  3aauu: BBICTpAaWBaTh  JIOTMYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUN C OMOPON HAa M3Y4YECHHBIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA

Hcnonp3oBaTe pU  pelleHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM Il IIOUCKA, CTPYKTYpPUpPOBaHMS,
UHTEpPIIpETallMM U NPEJCTaBICHUS Y4eOHOW M Hay4YHO-IIOMYJISIPHOM
uHpOpMaLUY, NOJYYEHHON M3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUECKU
aHaJIM3UPOBATh MOJydaeMyro HH(pOpMaIUIO

OOBSICHATh MPUHIMIIBI JEHCTBUS MAaLIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUA HX OE€30IaCHOr0 MCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpUMEpHl BKJIaJa POCCUUCKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

11.18

11.19

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM
KHU3HU 17151 o0ecriedeHns 6€30MacHOCTH pu o0palleH!H ¢ prudopaMu
U TEXHUYECKUMH YCTPOWCTBAMHM, MJIsi COXpPaHEHUs 30pPOBbI U

coOII0ICHHSI HOPM 3KOJIOIMUYECKOT0 TIOBEJIEHUS B OKpYXKarollel cpeie

PaGorath B rpymme ¢ BBIIOJHEHHEM pPa3IWYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUpOBaTh ~ pa0OTy  TIpynmbl,  pallMOHAIBHO  pPacHpedcisiTh
O053aHHOCTM M IUIAHUPOBATh  JICATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJeKBATHO OLICHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpuBaeMoil MpooieMsl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon Koxa nposepsiemoro

IIpoBepsieMble 3J1€MEHTHI COAePKAHUA
pa3nena JJ1eMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHUA

®uszuka - Hayka o npupoae. Hayunsle
11 METO/IbI ITO3HAHUS OKpY:Karolero mupa. Pons
JKCIIEPMMEHTa W  TEOpUM B  IIpoLEecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKe

MogenupoBanue (u3nyeckux SABICHUH U

1 npoueccos. Hayuneie runoressl. @usnueckue
3aKOHBI M Teopuu. ['paHUIBI MPUMEHMMOCTH

19 ¢busnveckux 3aKOHOB. [TpuHnumn

' coorBercTBUs. Ponp M Mecto (Qu3uku B

(hopMupoBaHUH COBPEMEHHOM Hay4YHOU

KapTUHBI MUDA, B IIPAKTUYECKON

NEeITEIbHOCTH IO

2 MEXAHUKA

##HPar###KTHEMATUKA

Mexaunueckoe aBmxenue. OTHOCUTEILHOCTE
211 MeXaHnYecKoro nBmxkeHus. Cucrema orcuéra.

Tpaexropus

[Tepemenienue, cKOpocTh (CpemHsisi CKOPOCTS,
MIHOBEHHass ~ CKOPOCTb) M YCKOPEHHE
21 212 MaTepUaIbHONW TOYKH, MX IMPOEKIHH HAa OCH
. CHUCTEMBI KOOpJIMHAT. Croxenue

MIEPEMEILIEHUN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHEHOE JBUKCHUE. I'paduku
2.1.3 3aBUCUMOCTH KOOp/AMHAT, CKOPOCTH,
YCKOpEHUS, My TH u TepeMeIeCHUS

MaTepHaﬂLHOﬁ TOYKHU OT BPECMCHHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majgeHue. Y CKopeHrue cBOOOHOTO

nmaacHus;

KpuBonuneiinoe JnBwxeHue. PaBHomepHOE
JNBIDKEHUE  MaTepuajbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOPOCTh, JIMHEHHas
CKOPOCTB. [Tepuon 5 4acToTa.

LenTpocTpeMuTenbHOE yCKOPEHUE

Texuuueckue YCTpOIMCTBA: CIIUJIOMETD,
JBIDKEHUE CHAPSIOB, LIETHBIE M PEMEHHBIE
nepeaadu

IIpakTuueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXJY NYTSAMH, NMPONACHHBIMU
TEJIOM 32  IIOCJIEJOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JIBIDKEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hyt0. V3yueHue ABMKEHUS IIapUKa B BSI3KOM
KUJIKOCTU.  V3ydenwe  JBIDKEHHMS] — Tena,

6p0H_IeHHOFO TOPU3OHTAJIBHO

###Par## JMHAMUKA

2.2.1

[TpunIMn OTHOCHUTEJILHOCTU I'annnes.
IlepBriit 3akoH HproroHa. HHepunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHII

Bropoii 3akoH HbproroHa mms MarepuaabHOMR
TOYKM B HWHEPLUHUAIBHOM CHCTEME OTCUETA
(UCO). Tperuit 3akoH HeroToHa s

MaTCpHaIbHBIX TOUCK

2.2.4

2.2.5

3aKkoH BCEMUPHOT'O TATOTCHUA. Cunna TsoKeCTH.

HepBaﬂ KOCMHUYECCKAA CKOPOCTD. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS
CKOJIbKEHUS W CWIa TpPEHHA  IOKOS.

Koaddumnment tperus. Cuna conmpoTUBICHHS




IIpu ABMIKCHUU TCJIa B ) KUAKOCTU HUJIU T'a3C

2.2.7

2.2.8

2.2.9

[TocTynaTenbHOE U BpalllaTEIbHOE JBMXKCHHUE
a0COJIFOTHO TBEPIOTO TeJla
MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpaIlcHUSI.

[Ine4o cunsl. YciioBus paBHOBECHs TBEPAOTO
tena B UCO

TexHuueckue  yYCTpPONCTBA:  MOJIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBLIX CIIYTHHUKOB

2.2.10

[Ipaktuueckue padboTel. M3ydeHne IBUKCHHS
Opycka 10 HaKJIOHHOM IJIOCKOCTU IOJ
neiicTBueM Heckolbkux cui. HccnenoBaHue
3aBUCUMOCTH CHJI YNPYIOCTH, BO3HUKAKOLIUX
B JeOopMHUPYEeMO TPYKHHE W PE3NHOBOM
oOpasme, OT BEJIWYMHBI HUX JedopMaluu.
HccnenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllCHUA

2.3

#H#Par###3 AKOHBI COXPAHEHI A B MEXAHUKE

NMmnynec MaTepHanbHOM TOYKH, CHUCTEMBI

231 MaTepUambHBIX TOueK. WMIynbc cuibl
M3MEHEHHE UMITYJIbCa Tella
232 3akoH coxpaHenuss ummnyinbca B HCO.
o PeakTuBHOE ABMKEHHE
2.3.3 Pabota cubl
2.3.4 MOIIHOCTD CHIBI
235 Kunernueckas sHeprus MaTepuaibHOU TOYKHU.
- Teopema 0 KUHETHYECKON YHEPTUU
[MorenumansHast sHeprus. [loTeHuumanbHas
236 SHEprus ypyro nehopMUpOBaHHON
o npyxunbl. IloTeHnmanpHas osHeprus Tena
BOJIM3H TOBEPXHOCTH 3eMIIH
[ToreHnanpHbBle ¥ HEMOTEHIMATBHBIE CHIIBL.
237 CBs3p  pabOThl HEMOTEHLHUANbHBIX CHJ C

U3MCHECHUEM MEXaHUIEeCKOM OHEPIrUun

CHUCTCMBI TCII. 3aKoH COXPAaHCHUA




MEXaHUYECKOU YHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PaKeT,
o BOJOMET, KOIIEp, IPYKUHHBII TUCTOJIET
[Ipaktrueckue pabotel. H3ydeHuwe cBs3H
2310 CKOpOCTEH TeJl TpU HEYOpyroM yjaape.

HCCJ’ICI{OB&HI/IC CBA3HU pa6OTI)I CHIJIbI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIuu TCjia

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#H#Pari###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE IIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPUH. BbpoyHoBckoe
neuxenue. Juddysusa. Xapakrep ABUKEHUS U

BSaHMOHeﬁCTBHﬂ qacTul BCIICCTBA

3.1.2

Mogenu CcTpoeHusT Ta30B, KUIKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BCIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.13

3.1.4

Macca w™onekyn. KonudecTtBo —BewniecTsa.
[TocTostnHas ABoraapo
TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana remneparyp Lenbcus

3.15

3.1.6

3.1.7

Mopnens  upeanpHoro  rasa.  OcHOBHOeE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJIECAIBHOIO ra3a

AbGcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPTHH TEIUIOBOTO JIBHXKECHMS
yactul rasza. [Ilkana remneparyp Kenbuna
VYpaBuenne Kunaneiipona - Menzaeneesa.

3akon JlanbTOHA

3.1.8

I"azoBbie 3akoHBI. M30mpoIiecchl B UaE€aTbHOM
rase ¢ HOCTOSIHHBIM KOJMYECTBOM BeEIllECTBA.

n30TEpMa, U30X0pa, n300apa

3.1.9

Texanueckue YCTPOMCTBA:! TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3MepeHne Macchbl
BO3lyXa B KllacCHOM KoMHarte. Mccienosanue
3aBUCUMOCTH MEK]y IIapaMETPaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJJMHAMUMKH

TepmonnHamuueckass cucrema. BHyTpeHHsA
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI H

CIOCOOBI €€ H3MEHEHUS

KonunuectBo Ternorel u pabdora. BHyTpeHHss

OHEPIrUsa OAHOATOMHOI'O UACAJIIBHOI'O I'a3a

3.2.3

Bunel Temmonepenauu:  TENIONPOBOIHOCTD,
KOHBEKLIMS, U3JlydeHHe. Terno€MKOCTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPpU TCILIOIICpEaauC

3.24

3.25

3.2.6

IlepBblit 3ak0H TepMoarHAMUKH. [I[pumeneHune
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onporeccam. I'paduueckass HHTEPIIpETAIIS

paboThI Taza

TeruoBble Mamuubl. [IpuHIMOBL AEHCTBUS
TETUIOBBIX MamuH. [IpeoOpa3oBanHusi >HEPTUU
B TeWwIOBbIX MamuHax. KoapduuueHt
moniesHoro  aeiictBus  (manmee —  KITJI)

teroBoi mamnHbl. [{ukin Kapuo u ero KI1J|

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOparumocth  mporieccoB B TPHUPOJIE.
TennoBsie JIBUTATEIIH. DKOJIOTHYECKHe

pOOJIEMBI TETIIO3HEPTETUKU

3.2.7

Texauueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOJIUITBHUK, KOHJAUIIUOHED

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaenbHOR

TEIUIOEMKOCTH

3.3

###Par### AT PEI’ ATHBIE COCTOSHUA BEIIECBA. ®A30BBIE

INEPEXO/IbI




4.1

33.1

3.3.2

[Tapoo6pa3oBanue u koHxeHcays. Vicnapenue
u KHIICHHE. VY nenbHast TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHHUA OT JaBJICHHUA

AOcomioTHAasgs W OTHOCHUTEJIbHAs BJIAYKHOCTH

Bo3ayxa. HacelmeHHsIil nap

3.3.3

334

TBépmoe  Teno. Kpucramnueckue u
amopHble Tena. AHHU30TPONHUS CBOWCTB
KPUCTaJUIOB. Kunkue KPUCTaJLIBL.

CoBpeMeHHbIE MaTepUalIbl

IInaBnenue wu KpuUucCTaJllIM3alun. Y aenbHas

TeruoTa tiasienus. CyOomumarus

3.35

3.3.6

VYpaBHeHuUe TErI0BOro OanaHca

TexHuueckue yCTpOMCTBA: TUTPOMETP U
[ICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUHU
MOJIyYEHUSI COBPEMEHHBIX MaTepHaloB, B TOM

YHUCJIC HAHOMATCPHAJIOB, U HAHOTCXHOJIOI'UH

3.3.7

411

[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3AyXa

SJIEKTPOAMMHAMUKA
##Par### O JIEKTPOCTATUKA

OnekTpu3anus Tel. JIeKTpudYecKui 3apsia. JBa

BUA SJICKTPUYCCKUX 3apsaa0B

4.1.2

[IpoBoaHMKH, TUDIIEKTPUKU u

MOJYPOBOIHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

B3aumoneiictue 3apsnoB. 3akoH Kynona

4.1.5

4.1.6

DneKTpryecKkoe ToJIe. HanpsxénnocTts
JJIIEKTPUYECKOTO TOJIS. [Ipunuun
cynepno3unuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYICCKOI'O I10JIA

PaGora cun QJICKTPOCTATUYICCKOI'0  IMOJIA.

ITorennuan. PasHoCcTh MOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I U JUIJICKTPHUKU B IMOCTOSAHHOM




4.2

3JeKTpUYecKkoM  mojie.  JudnmekTpuueckas

IIPOHULIAEMOCTH
DIIEKTPOEMKOCT. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCATOpa
TexHuueckue  yCTpOMCTBA.  AIIEKTPOCKOII,
419 JJIEKTPOMETP, DJIEKTPOCTAaTUYECKas 3alluTa,
o 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

##HPar#t##IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJIAX

YcnoBus CyHICCTBOBaHUA IIOCTOAHHOI'O

421 anekTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosIHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DJIEKTPUYECKOE COMPOTHUBIICHUE. Y ICIbHOE
o COINPOTHBIICHUE BEIICCTBA
424 [TocnenoBarenpHOE, napajuieIbHoe,
o CMEIIaHHOE COEMHEHHE MTPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenma
4.2.6 MOMIHOCT 3JEKTPUYECKOTO TOKA
anekTpoaBmkymias cuia (manee — DJIC) u
497 BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA TOKA.
o 3akon Oma st monHOH  (3aMKHYTOM)
3NeKTprYecKou enu. Koporkoe 3ambpikanue
DneKTpoHHAs MTPOBOMMOCTH TBEPIABIX
428 METaJJIOB.  3aBUCUMOCTh  COINPOTUBICHUS
o METaJIJIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuii TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[MonynpoBoanuku. CoOCTBeHHAs: M IPUMECHAs
IIPOBOAMMOCTB TMOJIYIPOBOAHUKOB. CBoOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPHOOPHI

4211

ONEeKTpUYEeCKUH  TOK B BJIEKTPOJIMTAX.
DNeKTpOIUTHYECKAsS JMCCOLMALUS.

DIEeKTPOIn3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIIBLHEIL W HECAMOCTOSTEILHBIN
paspsan. Paznuunble THUIBI CaMOCTOSITEIBLHOTO

pazpsaa. Monnus. [1na3zma

Texnuueckue  ycTpoiicTBa: amrepMmerp,
BOJIBTMETpP,  PEOCTar, MCTOYHUKH  TOKa,
JNEKTpOHArpeBaTelIbHbIC puOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBII JO]I,
TEPMUCTOPHI u ($OTOPE3UCTOPHI,

MOJTYTIPOBOTHUKOBBIH TNOJI, TaJbBAHUKA

[IpakTnueckue paboTBhL. N3yuenune
CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne DJIC ucToyHMKa TOKa U €ro
BHYTPEHHEro comnpotuBnenus. Habmronenue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pas3aelia 3JIEMCECHTA

HpOBepﬂeMue JIEMEHTBI COACPKAHUA

4 SJIEKTPOAMMHAMUKA
#HPart#M AT HUTHOE I1OJIE. 9JIEKTPOMATHUTHA S UHAYKIWA
[TocrossuHbpie MarHuThl. B3anmmoneinicTBue
431 ITOCTOSIHHBIX MarHUTOB
4.3 MarnutHoe 1mosie. BekTop MarHuTHOM
432 nHayKnud.  [lpuHnun — cynmepno3unuu.

Jlvanm wmarHuTHOW wHAyknuu. KapruHa

JUHUA  MAarHuTHOW  MHAYKUWAH  MOJIS




IIOCTOSAHHBIX MarHuToB

MarsuTHoe 1oJe MpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUI TI0JIA UIMHHOT'O IIPAMOTO

INpOBOAHHMKA W 3aMKHYTOI'O KOJBLCBOI'O

433 MPOBOAHMKA, KATyIIKH C TOKOM. OTmbIT
Opcrena. BzaumoaeicTBue NpoBOJHUKOB C
TOKOM
4.3.4 Cuia AMriepa, €€ MOlyJIb M HallpaBJICHHUE
Cuna JlopeHiia, €€ MOJlyJIb U HalIpaBJICHHUE.
JIBrokeHue  3apsDKEHHOW — YacTHIbl B
435 OJTHOPOJAHOM MarHuUTHOM Tmone. Pabora
cuibl JIopeHia
4.3.6 SIBneHue HNeKTPOMArHUTHON UHAYKITUH
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C nHaykuyu. 3aKOH 2JE€KTPOMarHUTHON
438 naaykunn Gapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHAYKIUA B TPOBOJHUKE, IBUKYIIEMCS
439 [IOCTYATEIbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [IpaBuiio Jlenna
NHaykTuBHOCTE. SIBNEHUE CAaMOMHAYKIIUU.
43.11
O1C camouHIyKIIUU
DHeprus MarHUTHOTO TOJS KATYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIE
TexHuueckne  yCTPOMCTBA:  IIOCTOSIHHBIE
MAarHuTHI, AIIEKTPOMATHUTHI,
4.3.14
ANIEKTPOIBUTaTEb, YCKOPUTEIH
AIIEMEHTAPHBIX YACTHII, UHAYKIIMOHHAS T1€Yb
[IpakTrueckue paboThI. N3yuenue
4315 MarHuTHOTO TIOJII KATYIIKH C TOKOM.

HccnegoBanne JeiCTBHS  MHOCTOSHHOTO

Mar"HurTa Ha pamKy ¢ TokoM. MccienoBanue




SBJICHUA BHGKTpOMaFHI/ITHOﬁ WHAYKOHUHN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPart M EX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Konebarenpuast cucrema. CBoOOmHBIE
kojiebanusi. ['apMoHHMuUeckue KojaeOaHwus.
Ilepwon, wacrora, ammmryga u Qasa

KoJIeOaHuit

[IpyxuHHbIA MasTHUK. MartemaTudecKkuiu

MaATHHUK

513

5.14

5.15

YpaBHEHHE TapMOHHMYECKHX KOJeOaHUH.
KunemaTtuueckoe 51 JTUHAMHYECKOE

OIIMCaHME KO0JIe0aTEIbHOTO JABUIKCHUA

[IpeBpamienue SHEPTUH npu
rapMOHMYECKUX  KOJEOaHUsX. Css13b
aAMILIUTYIbI KOJICOaHUM HUCXOIHOU
BEJIMYMHBI C aMIUITUTyJaMU KoJieOaHuU e€

CKOPOCTH U YCKOPCHUSA

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JIEKTPOMATrHUTHBIC KoJIeOaHus B
uJealbHOM  KojeOaTelbHOM  KOHTYpE.
AHaJOTHS MEXIy MEXaHHWYCeCKUMH U
ANEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyna Tomcona

5.16

5.1.7

518

3aKoH COXpPAaHCHUA SHCPrur B HJACAJIbHOM

KoJie0aTeIbHOM KOHTYpC

BoiHyX/1eHHBIE MEXaHUYECKUe KoJeOaHUs.
Pe3onanc. Pe3onancHas KpHBasl.
By ieHHbIE AJIEKTPOMAarHUTHBIE

KOJICOaHUS.

[lepemeHHbIE  TOK. CunycouganbHbIN

MEPEMEHHBIN TOK.

5.19

MomniHocTb IIEPEMEHHOI0 TOKA.
AMIIIMTYZAHOE W JEHUCTBYIOLIEE 3HAUYEHUE

CHJIBI TOKA W HAITPAXKCHHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponszBoacTso, nepegaya
U NoTpeOJeHHe 3IIEKTPUUYECKOW SHEPIHH.
DKOJIOTMYECKUE PUCKU IPU IPOU3BOJCTBE
3JIEKTPUYECKON SHEPIuHu. Kynbrypa
HCII0JIb30BAHUS AIIEKTPO3HEPTUH B

HOBCCHHGBHOP'I KHU3HHU

Texanudeckue ycTpomrcTBa: ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

aNeKTponepeaad

[Ipaktrueckue pabotel. HcciaenoBanue
3aBUCUMOCTH TEpUOa MaJbIX KOJIeOaHMt
rpy3a Ha HUTH OT JAJUHBI HUTU M MAacChl
rpy3a. MccienoBanue nepeMeHHOro Toka B
LEMUd U3 TOCJIEeI0BATEIIbHO COEIUHEHHBIX

KOHJICHCATOPa, KaTyIIKU U PE3UCTOpa

#H#HPart#H#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBUS
pacripoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss W JAJUHA  BOJHBI.

[Tonepeunble 1 MPOAOJIBHBIE BOJHBI

522

5.2.3

###Par### Nnreppepenuus u nudpakuus
MEXaHUYECKUX BOJH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3ByKa

5.2
5.24

525

DONeKTpOMarHuTHbIE  BOJIHBI. Y CIIOBUSA
W3JIy4eHUsI  DJEKTPOMArHUTHBIX  BOJIH.
B3aumuas opuenrtanus BekTopoB E, B u v

B 3JI€KTpOMaFHI/ITHOI71 BOJIHC B BAKYyyM¢€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHEe, MNPEIIOMIICHUE, MOJSIPU3aIHNS,
mudpakuus, uHTepdepeHuus. CKOpoOCTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[Ikama 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >IE€KTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI PagUOCBA3M U TEJIECBUACHUA.
Panunomnoxanmus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYXKAIOIIEH Cpebl

5.2.8

TexHudeckue yCTpOMCTBA. MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIBTpa3ByKOBas
JUAarHOCTHKa B TEXHUKE MU MEAUIIUHE,
pajmap,  paguMONPUEMHHUK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neun

5.3

#H##Par###OIITUKA

53.1

5.3.2

[IpsAMonMHEHOE pacIpOCTpaHEHUE CBETA
B OIHOpOHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBl OTPAXKCHUS
ceta. lloctpoenne n300paxeHnii B IJIOCKOM

3epKajie

5.3.3

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS
CBETA. AOCOIOTHBIN IOKa3aTeb

MIPEIOMIICHUS

5.34

[Tosmoe BHYTPEHHEE OTpAXKEHUE.
[IpenenbHBI yroil MOTHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcuss cera. ClOXHBIH  coOCTaB

Oenoro cBera. L[Bet

CoOuparoniie ¥ pacceuBarOlIUe JIMH3BI.
Tonkasg nuH3a. POKYCHOE PACCTOSHHE H
OoNTHYECKass  cuja  TOHKOM  JIMH3BI.
[TocTpoenne n3o06pakeHunit B COOMPAIONIUX
U pacceuBarommx JuH3ax. Popmyna
TOHKOM JHH3LL. YBEJIWYEHHE, IaBaeMoOe

JIMH30H

[Ipenensr NpUMEHUMOCTH T€OMETPUIECKOMN

OIITUKH

WNurtepdepentiuss  cBera.  KorepeHTHbBIE
UCTOYHUKH. VcenoBus HAOJIONCHUSA
MaKCHMYyMOB u MUHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(ba3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmuss  cBera.  JudpakmuonHas
peméTka. YciaoBue HaOMIOACHUS TJIABHBIX
5.3.9 MaKCHMYMOB npu MaJCHAN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuzanus cBera

TexHuueckne yCTpPOMCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKUHUOHHBIA ammapar,

5.3.11 MHKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
OIITHKA, TudpaKkIMOHHAS peméTka,
TIOJISIPOU T
[IpakTnueckue paboTHhL. N3mepenue

IIOoKa3aTeciisd IMPCIOMIICHUS. UccnenoBanne

5.3.12 . 5
CBOHCTB I/1306pa)KeHI/II/I B JIMH3aXx.

HabGmonenue qucniepcuu ceeta

7.1

3JIEMEHTbI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panunel OpPUMEHMMOCTH  KJIACCHYECKOMN
MEXaHUKHU. IToctynatsl TEOpUn
6.1 OTHOCHUTEJILHOCTH. MHBAapHUaHTHOCTh
MOAYJsSI CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHITUAIT OTHOCUTEILHOCTH DUHINITEHHA

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM U COKpAIECHUE
IUTAHBL
6.3 DHeprus ¥ UMIyJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl € SHEpruedl U HMMITYJIbCOM
6.4 CBOOOJHOM 4acTUIBl. OHEPrus IMOKOs

CcBOOOIHOI 4aCTHIIBI
KBAHTOBAS ®N3UKA
#H#Par##t# D JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyina [Inanka cBA3M dHEPrUU
7.1.1 ¢boTOoHa C¢ ero yacToTo. OHeprus u

uMIysbe GoToHa




7.1.2

OTkpeiTHE U UccnenoBanue Gorodddexra.

OINEBITEI AlT. CroxeToBa. 3aKOHEI

dotorddexra

7.1.3

YpaBHeHue DHHIITEHA Jias: |

dhoTtodrddekra. «KpacnHas TpaHHIIa»

dotorddexra

7.1.4

Hasnenue ceera. Onwitel [1.H. JIeOenera

7.15

XHUMHUYECKOE IEHCTBUE CBETA

7.1.6

TexHudyeckue ycTpoucTBa: (HOTOIIEMEHT,
(dhoTomaruuk, COJIHEYHAasd Oatapes,

CBETOINO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHHE ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopna o nccinenoBaHUIO CTPOSHUS

aToMa. HJ'IaHeTapHaH MOJCJIb aTOMa

[Toctynatel bopa. N3nyuenue u
norjaoueHne  (GOTOHOB TPH  IEpexone
aToMa C OJHOIO YpPOBHS DJHEPIMH Ha
npyroi. Buasl ciektpoB. CniekTp ypoBHEH

OHEPIrur atoMa BOAOpOJda

BomHosrle cBoiictBa yactull. BoiHBI e
bpoiins. KopnyckynsipHO-BOTHOBOM
nyanusM. Jludpakuus dIEKTpOHOB Ha

KpHUCTaJIIax

7.2.4

CrHoHTaHHOE H BBIHY)XKACHHOC H3JTYUCHHUC.

YcTpoiicTBO U IPUHIMIT PabOTHI J1a3epa

7.2.5

TexHu4eckne yCTpONCTBA: CHEKTPaJIbHBINA
aHanu3 (CHEeKTPOCKOI), J1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckne  paborel.  HaGmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOIlCHI/IH U perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTKpbITHE  paaUOaKTUBHOCTU.  ONBITHI
Pesepdbopna mo ompeneneHuio cocraBa
paauoakTuBHOTO m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3ydeHus. Biusaue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

7.3.4

OTkpblTHE  TPOTOHA U HEUTpOHA.
Hykmonnas monens siapa I'eiizenbepra —
WBanenko. 3apsn siiapa. MaccoBoe 4mciio

siapa. M3oTonsl

Anbda-pacnan. DIIEKTPOHHBIN u
MIO3UTPOHHBIN Oera-pacra. lNamma-
W3JIyYEeHHE. 3akoH PaaOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBSI3U  HYKJIOHOB B siJIpe.
SAnepusie cunbl. Jledekt Macce aapa
Snepuble peakuuu. JleneHue U CHHTE3
sep

S nepHbrit peaxTop. TepMosiiepHbIii
cuate3. [IpoOmeMbl W  MEPCHEKTHBBHI
SIEPHOM  DHEPreTUKH.  DKOJIOTMUYECKHE

ACIICKTHI ﬂHGpHOI\/JI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
IIO3UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOIEHCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwibcoHa, sIEpHBIH peakTop,

aToMHas bomOa

7.3.10

[Ipaktnueckne pabotsl. HMccnenoBanue

TPCKOB HacCTHuIx (HO TOTOBBIM

dororpadusm)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHoro ueba. CosBe3gus, spKue

3Bé3)II)I, IIJIAHETHI, UX BUJUMOC JIBUXXCHUC

8.2

Comgeynas cucreMa. llmaHeTbl 3eMHOU




TpYyHIIbI. IImaseThI-TUTaHThI n ux
CIIYTHHKH, KApPJIUKOBBIC ILIAHCTHI. Marisre

tesra COTHEUHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comnne, ¢otochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sueprun CoJiHIIA U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapaKTCPHCTUKH.
Macca, CBETUMOCTb, PAJHNyC, TEMIIepaTypa,
HX B3aHMMOCBS3b. Jmarpamma
«CIIEKTPAJbHBIA KJIACC — CBETUMOCTBY.
38630l  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHUMOCTh «Macca — CBETHUMOCTBL» LIS

3BE3 ] TJIaBHOM IIOCJICA0BATCIIBHOCTHU

##H#Par###BHyTpeHHEE  CTpOE€HUE  3BE3.
CoBpemeHHbIE IIPEe/ICTaBICHUS 0
npoucxoxxaeHnu U somouuu ConHua u

3B€E311. DTaIbI )KU3HU 3BE3]T

Mneunsiii  Ilyte — Hama Ianaktuka.
CnupasnbHass  cTpykTypa  [amakTukwy,
pacmpeznelneHne  3BE31, rasa W IIbUIM.
[lonoxenne wu nBuxenune ConHua B
lanaktuke. Ilnockas wu  cdepuyeckas

noacucTeMbl [ alakTUKHA

8.8

8.9

8.10

Tuner ramakTuk. PaguoramakTwkn U

KBa3apbl. YEpHBIE ABIPHI B Apax raJlakTUK

Bcenennas.  Pacmupenue  BeeneHHom.
3akoH Xa0Ona. Pa3z0eranue ranakTuk.
Bospact u pamuyc BcenenHoit, teopus
bonpmioro B3peiBa. Mogens  «ropsuen
Bcenennoi». PenukroBoe usnyueHue

MacmtabHast ~ cTpykTtypa  Bcenennoil.
Meraranaktuka. Hepeménnsie npoOiaembl

ACTPOHOMUHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» ®uzuka. 10 knacc. Mskumes I'.41., byxosues b.b., Corckuit H.H.; mon
penakuueit [lapdhentreBoit H.A. AxkunonepHoe o6iiectBo «M31aTeancTBo
«IIpocserienue»

» ®usuka. 11 knacc. Makumes I'.41., Byxosues b.b., Yapyrun B.M.; nox
penakiueii [TapdpentreBoit H.A. AxnionepHoe o61mecTBo «I3narenbcTBo

«IIpocserenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mnoreka [JOK
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