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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHUM U TPEeOOBAHUN K pe3ylbTaTaM
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETM M3Y4YeHHUs] (PM3MKUM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKHU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (PU3nMKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUsS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUpPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH pAN UACH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIMIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (U3MKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTCHIMANA (PU3NYECKOH HAYKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKHUX MPHUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.

CrepXKHEBBIMHU JJIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEr0 3a CUET OpraHU3allid YKCIEPUMEHTAIBHOU NESITEIbHOCTH O0YUYarOIIUXCH.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANLHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux paboT. BrifeneHne B yKa3aHHOM MepeyHe JTabopaTOPHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS yYMEHHUSIMUA TPOBOJUTH KOCBEHHBIE H3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3amad. [Ipy 3TOM mI9 pacUETHBIX 3a/1ad MPUOPUTETOM SBIIIOTCS 3a7a4d C SIBHO
3alaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus TOKEH H3yJaThCs B YCIOBUAX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme mo (pU3MKe YUEHHUECKHX MPAKTHUYECKUX padO0T U JIEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJIEIOBAHMUSI ~ U3y4Yae€MbIX  SIBICHUA MW  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarmommxcs. TeMaTH4ecKue KOMILIEKThI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKH B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBanue mpeacTaBICHUNA O poiM (PUBUKHU IJI PA3BUTUS JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  o0mmMX  (Pu3HUECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOMU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILMIIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsl Pa3BUTUS YMEHUN MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MogaenupoBanue (U3NYECKUX SBICHUW M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M 1U(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIbIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTE€pUabHOW TOYKH, UX MPOEKIUU Ha OCU CUCTEMBl KOOPJMHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOrO TOJA YIjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptsle pabomol

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUs IapyKa B BSI3KOU JKUIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOUYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tskectd. llepBasg kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbXKEeHUs U cuiia TpeHus nmokos. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU IBU)KEHUU TEJa B KUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOTO TEJIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmanuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOW MIJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. Konnuecto TemioTsl U padboTta. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIy4eHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJIMHAMUKH K H3ompoueccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi PHEPTUM B TEIJIOBBIX MamuHax. Kosd@uiueHT mose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrUM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnpIT 1o aanabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHbsie Tena. AHU30TPONUS CBOIMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. IIpOBOJHUKH, OUANIEKTPUKKA U TOJYHIPOBOAHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULIUN AIEKTPUUYECKUX MoJel. JIMHUM HanpsyKEHHOCTH 3IEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anMopenicTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHNULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
NoJIypoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTPONUCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 10 Kiacce oCyLIECTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHH, XUMHH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl YypaBHEHUH, JUHEHHass (QyHKIu,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIH30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUs] COBPEMEHHBIX MAaTEpHalOB, B TOM YHCIE€ HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMaZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUOMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUA MarHUTHOM
WHYKIIH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTMHa JnWMHUN WHIYKIUA
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaNIpaBJICHUE. [[BUKEHHUE 3apSKEHHON YaCTUILIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
MHAYKIAK. OJIEKTPOABIKYIIAs CUjla HWHAYKIUM. 3aKOH JJIEKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. OJEKTPOABWKYILIAS CWia WHAYKIHUU B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuid. [IpeBpailieHre YHEPrun Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroux KojeOaHusX. BrIHYXI€eHHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTenbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
untepdepenius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

HabGmronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
pesioMJICHUE, MoJspu3anus, Tudpakius, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue crieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAIlCHHE
JUIVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUHU aTOMA BOJAOPO/IA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIO0KHOCTh CTPOCHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIy4deHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue n cUHTE3 AI€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOJeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHUs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connue. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHbHOCTH. BHYTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06usa. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabGmronenusi HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku ©u acTpoOHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHEe TUIONIAIU TIJIOCKUX (Uryp u oobéma Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHU A

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUS y4eOHOro npeamera « Ou3nKa» AOJIKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMUPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3alIliu;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoi HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oymymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU  OCYIIECTBJISITH  MPOEKTHYID U HCCIEI0BATEIIbCKYIO
JEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENIeNIATh 1eNIA JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble uccienoBare/ibCKue 1eMCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
(bu3nYeCcKO HAYKH;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHUusl 3a/iay (U3MYECKOTO COJepKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHHs, TMPaBOBBIX U  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U KCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KaueCTBO CBOErO BKJIAJa M KaXIOr0 yYaCTHHKAa KOMAaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILAEMbIX JIEUCTBUM M MBICTUTENbHBIX TNPOLECCOB, UX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTAaTKU M JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IMPOTIPAMMEBI
no (QusuKe AN YPOBHS CpeAHEro ooOmero oOpa3oBaHHs y OO0yYaromIuXcs
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMM3M, WHULIMATUBHOCTb, YMEHHUE ACHCTBOBATb MCXOIS U3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHHE
IpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl PU pPelIeHnn (PU3NIECKux 3aj1ad;

pacrno3HaBaTh (pU3NUECKHUE SIBJICHUS (IIPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOJMHAMUKHM:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHUE TeJ, IBWIXKEHHWE 10 OKPY>KHOCTH, WHEpIIHs,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCALUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MMOBBIIICHHE JaBJICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30MpOlieccax,
AJIEKTpU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAWHATA, MyTh, MEpPEMEIIEHHUE, CKOPOCThb, YCKOPEHHE, macca Teja, Ccuia,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIIMAIbHAS DHEPrusi, MEeXaHHUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE JTaHHYIO (DU3UUYCCKYIO BEIUYHHY C JIPYTUMU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padorta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
NpU ONHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3WYSCKHA CMBICT HCIOJIB3yEeMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHOTro Tarotenus, |, Il u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsS MEXaHMYECKOW DHEPrHH, 3aKOH COXpPaHCHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHMS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYCCKOE BBIPAKCHHWE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJISTh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BUJIE TaOnMIl U rpauKoOB, AeJaTh BBIBOABI IO pe3yJibTaTaM HCCIIEA0BAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIENOBAaTENbCKOW W IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYX IEHUH C OMOpPOM HA M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YICOHOW W HAYYHO-TIOMYJISIPHON MHGPOPMAIMH, TTOTYIYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIydaeMyt0 HH(POPMAIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAMOHAIBHO paCHpenessiTh OO0SI3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeaMmeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M E€OUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3Pdext (poTodadPdhexT), CBeTOBOE JAaBleHNUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI), MCHOJIb3Yd (PU3UUYECKUE BEIUYUHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHAYKLOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, IEPHOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JHMH3bL, NMPU OMUCAHUM MPABWIBHO TPAaKTOBAaTh (HHU3MUECKUN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJINYNHAMM;

ONMUCHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUA W MPOLECCHI, HCIIONb3YS
¢dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, UIMHA BOJIHBI U



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYHHY C JPYTUMHU BEITUYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAaHEHUsI MacCOBOr0 4HMcia, moctyiaTtel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YeCKO€ BBIPAXXEHHUE M YyCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATHh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TAOIUIl H
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
JESATEILHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE ISl €€ pEIllIeHus, NMPOBOAUTH Pacué€Thl M OLICHWBATH PEaIbHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM HA WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPELIEHUM  y4dyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTAaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAaIlUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B Tpynme C BBINOJHEHHEM pAa3IMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1 ®u3nka U METOJIbl HAYYHOTO TO3HAHUS 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
2.2 JuHamuka 7 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

o i o
3.1 CHOBBT MOTICK Y HIPHOTKHHETHHCCKOM 9 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
TEOpHH
3.2 OCHOBBI TEpPMOJAMHAMUKHI 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
A .
3.3 TPCTATHDIE COCTOMILT BEMECTa 5 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOABI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 bub6nuoreka LIOK https://m.edsoo.ru/7f41bf72
I1 7 i TOK.
4.2 OCTOTHIEIH SICKIPHACCIHH TOK 12 Bu6morexa LIOK https://m.edsoo.ru/7f41bf72
Toku B pa3nuyHBIX Cpenax



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

Hroro no pazneny

PesepBHOE Bpemst

22
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznea 1. JIEKTPOJAUHAMUKA

MaruuTHOe noJie. DIeKTpOMarHuTHas

11 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
M
2.1 CRAHHICCIUE 1 SNCKTPOMATHHTHBIC 9 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
KoJieOaHMs
M
2.2 CRAMPHCCINC | SNCKIPOMATHHIHBIC 5 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onrrka 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcHOBEI crenualIbHON TCOpHUU

3.1 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIEHOCTH
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEHThI KBAHTOBOW ONTUKU 6 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c
4.3 AToMHOE 1pO 5 bubmuoreka I{OK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15



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

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 bubnmuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0mu1aromee MOBTOPEHUE 4 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

1 ®dusuka — Hayka o npupoje. Haydnsie MeToIbl IO3HAHUS OKPYKAOLIETO MUpa 1

5 Posnb 1 MecTO Gpu3uKN B JOPMUPOBAHUU COBPEMEHHON HAYUYHOM KapTHHBI MUPA, B IPAKTHYECKOM 1
JESATEIbHOCTH JIIOAEH

3 Mexannueckoe 1BuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBHKeHUs. [lepemenienue, 1
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NPAMOIMHEWHOE IBUKEHUE 1

3) PaBHOYCKOpEHHOE NPAMOJIMHEHHOE JBUKEHUE 1

6 CBoOogHOE TIazicHre. Y CKOpeHHEe CBOOOIHOTO TaICHUS 1

7 Kpuonuneiinoe neuxenue. [[BuxeHre MaTepUaIbHOU TOUKH 110 OKPYKHOCTH 1

8 [Ipunnun otHOCcHTeNnbHOCTH ['anmunes. Hepuuanbabie cucteMsl orcyeTa. 11epBeiii 3akoH 1
Herotona

9 Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropon 3akon HeroToHa u1st MatepranbHON 1
TOYKHU

10 Tpernn 3akoH Hpr0TOHA 711 MaTEpUAIIBHBIX TOYEK

11 3akoH BceMupHOro TsaroreHus. Cuna tshxectu. [lepBas kocMHuueckas CKOpOCTh 1

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

13 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTHUBICHUS IPU IBUKEHUH TeJa B )KUIKOCTU 1
WJIY Ta3e

14 [TocTynaTtensHOE U BpallaTebHOE JBI)KEHUE a0COMIOTHO TBEPAOTO Tena. MomeHT cuiibl. [lnedo 1
CUJIBL. Y CIIOBUS paBHOBECHS TBEPAOIO TeEIIa

15 Nmnynbc MaTepraibHONW TOYKH, CUCTEMbBI MaTepUaIbHBIX ToUeK. IMITyNbe cuitbl. 3aKoH 1

COXpaHCHUSA UMITYJIbCA. PeaktuBHOE JABHKCHHEC




Pabora u moutHOCTh cuitbl. Kunernueckas sneprusi MatepuanbHoif Touku. Teopema 06

16 M3MEHEHUN KMHETHYECKON 3HEpruun

17 [TorennmanpHast sHeprus. I[loTeHIManbHAS SHEPTUS YIIPYTO 1e(HOPMUPOBAHHOU TPYKUHBI.
[TorennuanbHast SHEPrus Teja BOIM3U MOBEPXHOCTH 3eMITH

18 [ToTenunanpHble U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b PA0OTHI HEMOTEHIIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUU

19 Jlaboparopuas padota «VcciienoBanue CBSi3U pabOTHI CHITBI C U3MEHEHUEM MEXaHUIEeCKOU
SHEPTUHU TeJla Ha IPUMEPE PACTSHKEHUSI PE3UHOBOIO KIyTa»

20 Kontponbnas padota no teme «Kunemaruka. J[unamuka. 3aK0OHbI COXpAaHEHUS] B MEXAHUKE)

21 OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KMUHETUYECKON TeOpUn. BpOyHOBCKOE IBHKEHHE.
Huddyszus

99 XapakTep ABUKECHUS U B3aUMOJICHCTBHS YaCTHUL BellecTBa. MOJEIn CTpPOEHUS ra30B, KUIKOCTEH
W TBEPJBIX TEII

23 Macca monekyin. KonuuectBo BemectBa. [locrosinHas ABoraapo

24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus

25 Nneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

26 AOGcomtoTHas TeMrepaTypa Kak Mepa cpeiHel KUHETUYEeCKOW YHEPTHH IBUKEHHS MOJIEKYII.
VYpasaenune MenzeneeBa-Knaneipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

78 Jlaboparopnas pabota «lccienoBanue 3aBUCIMOCTH MEXKTy ITapaMeTpaMu COCTOSTHUS
Pa3peXKEHHOTO ra3a»

29 N3omporieccr B naeanbHOM Ta3e U UX rpaduyecKkoe MpeICTaBICHNUE

30 BHyTpeHHss SHEpTUsl TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI e€ m3MeHeHus. KomudecTBo
TEIUTIOTHI U paboTa. BHYTpeHHSs1 SHEPTUS OJJHOATOMHOTO HJICATHHOTO Ta3a

31 Buasl Tenonepenaun

39 VY nenbHas TEIIOEMKOCTH BelecTBa. KomuuecTBo TemoTsl npu Terionepeaaye. AanadaTHbIN

poIiecc




33 I1epBblii 3aKOH TEPMOJUHAMUKU U €0 IPUMEHEHHE K U30IMPOLIECCaM 1
34 HeobOpatumocTs nporieccoB B mpupoe. BTopoii 3akoH TepMOAMHAMUKH 1
35 [Mpunamun pevicreus u KII/ TernnoBoi MalnHbl 1
36 [ukn Kapno u ero KIT 1
37 DKOJIOTHYECKHUE TIPOOIEMBI TEIII0IHEPTETHKU 1
38 O6o06maromuit ypok «MomnekynsipHas ¢puznuka. OCHOBBI TEPMOAMHAMUKI 1
39 KonTponbnas pabota no Teme «MonekynsapHas ¢puznuka. OCHOBBI TEPMOAMHAMUKI 1
40 [TapoobpazoBanue u KoHAeHCanws. VcriapeHne U KumeHue 1
41 AOGCOI0THAS M OTHOCUTENbHAS BIAXHOCTh BO3yxa. HacklleHHbIi map 1
42 Teeépnoe teno. Kpucrammmueckue n amopdHbie Tena. AHU30TPOINSI CBOWCTB KPUCTAILIOB. 1
Kunkue kpucramipl. CoBpeMeHHBIC MaTEpUAITBI
43 [InaBnenue u KpucTauM3anus. Y aelbHas TeroTa miasienus. Cyonumanus 1
44 YpaBHEHHE TEIJIOBOTO OanaHca 1
45 DnexTpu3aius Tel. DNeKTpuIeckuu 3apsi. J(Ba BuIa 2IEKTPUIECKHUX 3apsI0B 1
46 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS IEKTPUIECKOTO 3apsaa 1
47 BsaumoneucTsue 3apsioB. 3akoH Kynona. TouedHbIW 2JIEKTPUUECKUH 3aps] 1
48 Hanpsk€HHOCTB 2i1eKTpruecKoro nois. IIpuHiun cyneprno3uumuy dJIeKTpu4ecKux noiew. Jlnnuu 1
HaMPsKEHHOCTH
49 Pabora cun sanextpocrarnueckoro nois. [lorennuan. Paznocts noTeHnnanos 1
50 [TpOBOAHUKY M TUAJIEKTPUKH B AIEKTPOCTATUYECKOM MoJie. JudneKkTprudeckas MpOHUIIaeMOCTh 1
51 OnekrpoemkocTh. KoHmeHncaTop 1
52 DNEeKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPa. DHEPTHS 3apsHKEHHOTO KOHISHCAaTopa 1
53 JlabopaTtopHas pabota "M3MepeHne 31eKTpOEMKOCTH KOHIeHcaTopa" 1
54 [TpuHIMI OeiCTBUS U IPUMEHEHNE KOHICHCATOPOB, KOMMMPOBAILHOTO afmapara, CTpyHHOTo 1
MpUHTEpa. DIIEKTpocTaTUYeCcKas 3alIuTa. 3a3eMIeHUE 3JIEKTPOIIPHOOPOB
55 DNEeKTPUUECKUN TOK, YCIOBUS ero cyiiecTBoBanus. [loctosHubI Tok. Cuna Toka. Hampsokenue. 1




Conpotusnenue. 3akoH OMa 17151 yyacTKa Lenu

HOCJ’IGI[OBEITCJ'IBHOC, napaijiCibHOC, CMCIIAHHOC COCAUHCHUE IIPOBOJAHHUKOB. Ha60paTopHa;1

%6 pabota «/3y4yeHne CMEIaHHOTO COCTUHEHUSI PE3UCTOPOBY L

57 PaboTa 1 MOIIHOCTH AJIeKTpUYecKoro Toka. 3akoH Jxoyisi-JIeHia 1

58 3akon OMa 1t MOJTHOM (3aMKHYTOM) 3eKkTpudeckoi nenu. Koporkoe 3ambikaHue. 1
Jlaboparopuas padota «M3mepenne D/IC ucToUHMKA TOKA U €70 BHYTPEHHETO COTIPOTHBIICHUSD)

59 PesepBHrlit ypok. KonTponbhas pabota no Teme "OnextpoauHamuka" / Beepoccuiickas 1
MpoBepoyHasi pabora

60 O6o6maromuii ypok «AneKkTpoauHamMukay / Becepoccuiickas mpoBepodHas padbora 1

61 DNeKTPOHHAs TPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBICHUS METAIIIOB OT 1
teMreparypbl. CBEpXIIPOBOANMOCTh

62 DNEeKTPUUECKUU TOK B BaKkyyMe. CBOUCTBA 3JIEKTPOHHBIX MTyYKOB 1

63 [TosrynpoBOTHUKH, UX COOCTBEHHAS U IPUMECHAs TPOBOAMMOCTE. CBOUCTBA P—N-Iepexoa. 1
[TonynpoBoIHUKOBBIE TPUOOPHI

64 DNEKTPUUECKUU TOK B paCTBOPAX M pacilyiaBax dJIEKTPOIUTOB. DIEKTPOIUTUYECKAS 1
JUCCOLUAIUS. DIEKTPOIIN3

65 DNEeKTPUUECKUH TOK B Tazax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psa. MonHus. 1
[Tmazma

66 DnekTpuuecKre MpruOOPhl U YCTPOMCTBA U UX MPAKTUIECKOe TpUMeHeHne. [IpaBria TeXHUKN 1
0€30MacHOCTH

67 KonTponpHas pabota o Teme «3nekTpocTaTrka. [locTOSTHHBIN dNeKTprudeckuii TOK. Toku B 1
Pa3IMYHBIX Cpeaax»

68 PesepBHEIit ypok. O600mIaromuii ypok mo temam 10 kiracca 1
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11 KJIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka
Bcero

1 [TocTostHHBIE MATHUTHI U UX B3auMoAeicTBUE. MarHuTHOE nosie. BeKTop MarHMTHOM MHAYKIIVH. 1
JIMHUM MarHUTHOW UHAYKUIHUH

2 MarnuTtHoe mose nMpoBoAHKKA ¢ TOKOM. OnbIT Opcreaa. B3anmoaeiicTBie npoBOJHUKOB C TOKOM

3 JlaboparopHast pabota «/3ydeHrne MarHuTHOTO ITOJISI KATYIIKU C TOKOM

4 JleiicTBre MarHUTHOTO TIOJISl HA MPOBOIHUK ¢ TOKOM. Cuia Amriepa. JlaboparopHas pabota 1
«UccnenoBanue 1ecTBUA MOCTOSHHOTO MarHUTa Ha PaAMKy C TOKOM)

5 JleficTBMEe MarHUTHOTO TIOJISL HA JBIKYIIYIOCS 3apsikeHHyro yacTtuily. Cua Jlopenia. Pabota 1
cunbl JIopeHna

6 OnexTpoMaruuTHas uHAyKLUs. [Totok BekTtopa MarautHON uaaAykunu. 1C uaaykunu. 3aKoH 1
JJIEKTPOMAarHUTHOM MHAYKInn Papanes

7 JlaGopatopHnas pabota «VccnenoBanue sBICHUS SIEKTPOMArHUTHON HHIYKLIUN 1

8 WNunykruBHoCcTh. SIBneHue camonnaykuuu. 31C caMOMHAYKIIMHA. DHEPTUsl MArHUTHOTO TOJISt 1
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe

9 TexHnuyeckue ycTpoiCcTBa U UX MPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBI, YJIEKTPOMArHUTHI, 1
AJIEKTPOABUIaTENb, YCKOPUTENIN MIEMEHTAPHbBIX YaCTHILL, MHAYKIIMOHHAS II€Yb

10 O6o0maromuit ypok «MarauTHoe nose. DNeKTPOMarHuTHasi HHIYKLUS» 1

11 KonTponbHas padota no teme «MaraHuTHoe 1nosie. IeKTpOMarHuTHas HHAYKIUS)

12 CBoOosHbIe MexaHnueckue konebanus. ['apmonndeckue koaeOanus. Y paBHEHHE FapMOHUYECKUX 1
konebanuii. [IpeBpariennue s3Hepruu

13 JlaGoparopHas padota «lccnenoBanne 3aBUCUMOCTH IEpHOJIa MaJIbIX KoJeOaHuM Tpy3a Ha HUTH 1
OT JUIMHBI HUTU U Macchl Tpy3a»

14 Kone6arenbHb KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHHs B UICaTbHOM 1

KoJe0aTeIbHOM KOHTYpC. Amnanorus MCKAY MCXaHUYCCKUMU U DJICKTPOMArHUTHBIMU




KoJIe0aHUAMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B UJCAILHOM KO0JIeOATEIbHOM KOHTYpE 1

16 [IpencraBnenue o 3aTyxaromux KojaeOaHusx. BeiHyX1eHHbIC MEXaHMUECKUE KOIeOaHMUs. 1
Pe3onanc. BeiHyk€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHMsI

17 IlepemennbId Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIM TOK. MOIIHOCTb IEPEMEHHOTO TOKA. 1
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HaIPSYKEHUS

18 Tpancdopmarop. [IponsBocTBO, Ieperaya U NOTPEOJICHHE FIECKTPUICCKON IHEPTUU 1

19 VY CTpoRCTBO U IPAKTHUUECKOE PUMEHEHHUE JIEKTPUUECKOT0 3BOHKA, TE€HEPATOpa IEPEMEHHOTO 1
TOKa, JINHUM 3JIEKTporepeaady

20 DKOJI0TM4eCKHe PUCKU IIPU IPOU3BOJCTBE IEKTpodHEpruu. KynbTypa ucnonb3zoBanus 1
AJEKTPO3HEPTHH B TOBCEAHEBHOU KU3HU

21 MexaHuuecKkue BOJIHBI, ycll0BUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacipocTpaHEHUS U 1
JUIMHA BOJIHBL. [lonepeynsle U Npo1oIbHbBIE BOJIHBI

22 3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka 1

23 DNEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. [1Ikana 31eKTpOMarHUTHBIX BOJIH 1

24 [TpuHIMIIBI paAnOCBA3M U TeneBUACHUA. PazBuTe cpeacTs cBsa3u. Paguonokanus 1

25 Konrtponbnas padorta «KonebaHus 1 BOJTHBD) 1

26 [IpssMonuHENHOE pacIpOCTPAHEHHE CBETA B OJHOPOAHOM cpee. TodeuHslii nCTOYHMK cBeTa. JIyd 1
cBeTa

27 OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeTa. [locTpoenne n300paXeHUU B IJIOCKOM 3epKajie 1

78 IIpenomiienue ceta. [lonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIM yroil MoJIHOTO BHYTPEHHETO 1
OTpaKEHHUS

29 JlaGoparopHas padota «l3Mepenue mokazaress NpeIoMICHHs CTEKIIa»

30 JIunssl. [Toctpoenue n3obpaxenuii B muH3e. @opMylia TOHKOM JHH3BI. Y BEIHMYCHHUE JTMH3bI

31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX) 1

39 Hucniepcus ceera. CioxxHbIi coctaB 6enoro cera. Ler. JlTabopatopnas padora «Habmonenue 1

AUCIICPCUU CBETa»




33

Wntepdepennus ceera. Audpakuus ceera. JJudpakunonnas pemérka

34 ITonepeuHocTs cBeTOBBIX BOJIH. [lonsgpusanus ceta

35 Onrtuyeckue mpuOOPH M YCTPOUCTBA U YCIOBUS UX O€30MACHOTO MPUMEHEHUS

36 I'paHn1IBI IPUMEHUMOCTH KJIACCUYECKOW MeXxaHUKHU. [locTynaTel cienuaibHOU TEOPUU
OTHOCHUTEIIEHOCTH

37 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMeIEHHEe BPEMEHH U COKpaIlleHHE JJINHbBI

38 DHEprust 1 UMITYIIbC PEISTUBUCTCKOW YacTUIbl. CBS3b MAcChl C YHEPTUEH M UMITYIHCOM. DHEPTHUs
MOKOS

39 Konrtponbnas padora «OnTrka. OCHOBBI CHIELIMATIBLHON TEOPUU OTHOCUTEIBHOCTH

40 ®otonsl. opmyna [Inanka. DHeprus 1 UMIyabsc GoToHa

41 OtkpsiTue u uccnenoBanue porodddexra. Onwitel A. I'. Cronerosa

42 3akonsl porodddexra. YpaBHenne JuHimTernHa 1 porodddexra. «kKpacHas rpanuna»
dhoTodrddekra

43 Jasnenne cBera. OnwiTel [1. H. JIebeneBa. XuMudeckoe JeWCTBHE CBETa

44 TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: (POTONEMEHT, (POTOIaTUHK, COTHEUHAS
Oarapesi, CBETOANO]

45 Pemenue 3ana4 no Teme «37€MEHTHI KBAHTOBOM ONTHKN»

46 Mogpens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto a-yactuil. [InanerapHas Mmozaenb
aToma

47 IToctynartel bopa

48 Wznydenne u moriomieHrue GOTOHOB MPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS SHEPTHH HA IPYTOH.
Bunel cnexktpos

49 BonnoBsle cBorcTBa yactull. Bonnsl e bponnsa. KopnyckyasipHO-BOJHOBOH Jyaan3M.
CrioHTaHHOE U BBIHY)KJCHHOE U3ITyYeHHE

50 OTtkpeiTHE paguoakTuBHOCTU. ONBITH Pe3epdopia mo onpeaeieHnio cocTaBa paIuoakTUBHOTO
U3ITy4YeHUs

51 CeorictBa anbda-, 6eTa-, raMMa-u3IydeHus. BausHue pagnoakTUBHOCTH Ha )KHUBBIE OPTaHU3MBbI




OTkpbITHE IPOTOHA U HeWTpoHA. M3oTombl. Anbga-pacnas. DIeKTPOHHBIM U TO3UTPOHHBIA OeTa-

52 pacnaz. ['aMma-usinyuenue

53 DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie peakuuu. SAnepusid peakrop. IIpoOiemsr,
MEePCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI IEPHOU SIHEPTETUKU
DnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo1bl HAOMIOACHUS U PETUCTPALIUN

54 3JeMEHTapHbIX yacTuil. Kpyrisiil ctonn «@yHaaMeHTalbHbIEe B3auMOJIeUCTBUA. EMUHCTBO
(bu3nYecKOr KapTUHBI MUpa»
Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKinanHoe 1 MUPOBO33pEHUYECKOE 3HaYEHUE aCTPOHOMUHM. Bua

55 3B€3HOr0 Heba. Co3Be3usl, ApKUe 3BE3/bI, TNIAHETHI, UX BUAUMOE qBUkeHHEe. ComHeuHas
cucrema

56 Comnnne. Conneunas akTUBHOCTh. MicTounuk sneprun ConHila v 3BE€37

57 3BE3]1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bl IJIABHOU MOCJEI0BATEILHOCTH. BHyTpeHHee
cTpoeHue 3B€3/1. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOKACHUH U 3BOJroLMH COJIHILIA U 3BE3]

58 Mneunwsid [1yts — Hama "anakTuka. [lonoxenue u aquxenue Connua B ['anaktuke. ['anaktuku.
UYepHble AbIPHI B s1pax rajJakTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. PennkroBoe uzinyueHue.
MeraranakTuka

60 Heperennsle npo0iaeMbl aCTPOHOMUU

61 Kontponbhas pabota «271€MEHTHI aCTPOHOMUU U aCTPODUIUKI

62 O6o06matomuii ypok. Poib Gpu3uku u acTpOHOMUU B IKOHOMUYECKOM, TEXHOIOTHUECKOH,
COLIMATILHOW U ITHUYECKOH cepax NesTeNHHOCTH YeloBeKa

63 O6o6matomuii ypok. Poib 1 MecTo pU3MKK U aCTPOHOMHUH B COBPEMEHHON HAyYHOU KapTHHE
Mupa

64 O606matomuii ypok. Poib ¢pusndeckoii Teopuu B pOpMUPOBAHUHN NPEICTABICHUN O (pU3nUecKon
KapTUHE MHpa

65 O6o6maromuii ypok. Mecto pusndeckoil KapTHHBI MEpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJCTaBICHUHN O PUPOJIE

66 Pe3epBHbIil ypok. MarHuTHOE M0JI€. DNEKTPOMAarHuTHAs UHIYKIIHS




67

PesepBHbliil ypok. OnTrka. OCHOBBI clieMaIbHOW TEOPUU OTHOCUTEIBLHOCTU

68

Pesepnsiii ypok. KBanToBas pusuka. DeMEeHTBI aCTPOHOMUHU U acTPOPHU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
T€d, JABWKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXkieHnNn), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnwuceiBaTh MEXaHWYECKOE JBIDKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJIHMHATA, IIYTh, MEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPU OMMCAHUH MPABUIIBHO TPAKTOBATh (U3NYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUIECKOE ouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIUYMHY C APYTUMHU

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPIrUU TEIJIOBOTO JBUKEHHS MOJIEKYT C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; ITPU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCOO U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHUM; IPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbBIO,
UCHOJNb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NPEJACTABICHUS Y4eOHOW W HayYHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIIBI B peLIEHHE pacCMaTpUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS! U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
JIEKTPOMAarHuTHasT MWHAYKLUHWSA, JEHCTBHE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM UM JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KoneOaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBlIeHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sBJIEHUS (TPOILECCHI), HCHOJB3YS
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
mons, cuia Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KAaTYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHie W ONTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHUU TPABUIBHO
TPaKTOBAaTh (PU3UYECKUH CMBICT HCHOIB3YEeMBIX BEIHYMH, UX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, HJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C APYT'HMHU BCIWYWHAMHU, BBIYUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM WHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUYECKOTO 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArdHuTHOIO II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJ'ISITB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMANbHBIH CIIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(¢uKkcupoBaTh pe3yJbTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpPUMEHTa, YydueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIOBHS  3aaud  BBIOMpAaTh  (PU3MUECKYIHO MOJEb, BBIIACIATH
¢u3nueckrue BENIWYUHBI B (HOPMYIIBI, HEOOXOTUMBIC ISl €€ pelICHHS,
MIPOBOJIUTH PACUYETHI U OLCHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHHS

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

PemaTe Ka4E€CTBCHHBIC 3aJa4uu: BbBICTPAUBATDb JJIOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xz[eHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

Hcnonp3oBaTh mpu  pemieHud yueOHBIX 3aJad  COBpPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWS,
MHTEPIpETAlMd M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIKIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUSI MX O€30IMaCHOTO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JMJsI COXpPaHEHUs 370pOBbI U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Kox npoBepsiemoro

3JIEMCEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o mnpupone. Hayuneie
METO/bl TO3HAHUSl OKPYKAIOIIErO0 MHpa.
Ponp skcnepuMeHnTa M Teopum B mpouecce
MO3HAHMUS  NPUPOJABI.  DKCIEPUMEHT B

¢busnke

1.2

MopenupoBanue (GU3MYECKUX SIBICHUH |
MPOLIECCOB. Hayunblie TUIIOTE3BI.
®dusnyeckue 3aKOHBI U TEOpUHU. | 'paHUIBI
NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[Mpuammn cootBercTBHs. Ponp u  Mecto
¢uszukn B (HOPMUPOBAHMHM COBPEMEHHOM
Hay4YHON KapTUHBI MHpa, B MPAKTUYECKOH

NEeITEeILHOCTH JII0IEH

MEXAHUKA

KMHEMATHKA

2.11

Mexanuueckoe JIBUKEHUE.
OTHOCHUTEIBHOCTH MEXaHUYECKOT'0O

nBuxkeHust. Cucrema orcuéra. TpaekTopus

2.1

2.1.2

[Iepememenue, CKOpOCTH (cpenuss
CKOpOCTh, =~ MTHOBEHHas  CKOpPOCTb) U
YCKOpPEHHE  MaTepUaIbHOM  TOYKH, HX
MPOEKIMA Ha OCH CHCTEMBbl KOOpPIMHAT.
Clio)keHHe TIEpEMEIICHUH H  CJIO0XKEHUE

CKOpOCTEN

2.1.3

PaBrOMeEpHOE " PaBHOYCKOPEHHOE
npsMosinHeiiHoe — aBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpJAWHAT, CKOPOCTH,



2.14

YCKOpPEHHs, IIyTH W  IEPEMEIICHUS
MaTepuaibHON TOYKHA OT BPEMEHHU

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO IMaJECHUSA

2.15

2.1.6

2.1.7

KpuBonuneiinoe asuwxenue. PaBHoMepHoe
NBIDKEHHUE  MaTepUalibHOM  TOYKHA 10
OKPYXHOCTH. YTJIOBasg CKOPOCTb, JHHEWHas
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpocTpeMuUTEIbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBAa:  CHUIOMETP,
JBUKEHUE CHApSJIOB, LIENIHbIE U PEMEHHBIE
nepegadu

IIpakTueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctu. HMccimenoBanue
COOTHOUIEHUS MEXIY NyTSMU,
IIPOMICHHBIMHU TEJIOM 34 MOCIIEA0BATEIIbHbBIC
paBHbIE  IPOMEXKYTKM  BPEMEHHM  IIpH
PAaBHOYCKOPEHHOM JIBM’KEHHM C HaydaJbHOU
CKOpPOCTBIO, paBHOM Hymw0. HM3yuyenue
JBWKEHHs IIApUKA B BSI3KOM KUIAKOCTH.
W3yuenne JBUXKEHUS Tena, OpPOIIEHHOIO

TOPU30HTAIIBHO

2.2

JMHAMUKA

2.2.1

2.2.2

[Ipunmunn ~ oTHOcuTenbHOCTH  ['anmunes.
[IepBriii 3axkoH Hprorona. HMHepruansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuna. [TprHIMDO

CYTIEPIIO3HUIIUHU CUIT

2.2.3

2.24

Bropoii 3akon HeroToHa 111 MaTepuaibHON
TOYKM B HMHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tpermit 3akoH HproToHa s

MaTCpHUaJIbHBIX TOUCK

3akoH BCEMHUPHOT'O TATOTCHHA. Cuna

TsokecTu. IlepBas KocMHuecKass CKOPOCTb.



2.3

Bec Tena

2.2.5

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJBXKEHUSI M CHJIa TPEHUS  IIOKOS.
Koaddurment TPEHUSI. Cuna
CONMPOTHUBJICHUSA TIPU JBIXKCHHHM Tela B

KHUIKOCTHU WUJIM I'a3€

HOCTyrIaTeJ'IBHoe n BpamaTcJIbHOC

JBUKCHHE a0COTIOTHO TBEPAOTO TelIa

2.2.8

Moment CHJIBI OTHOCHUTEIILHO ocH
BpaIlCHHUS. IIneyo CHUJIBI. YcaoBus

paBHoBecus TBEpAoro tena B UCO

2.2.9

2.2.10

TexHudeckue ycTpOMCTBA: IMOIIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

IIpakTueckue paboTHI. N3yuenue
JBAKEHUS Opycka 1O  HAaKJIOHHOU
IJIOCKOCTH TIOJ JIEUCTBHEM HECKOJBKHX
cun. HccnenoBanue 3aBUCUMOCTH — CHII
YIPYIOCTH, BO3HUKAIOINX B
nepopMuUpyeMoil HpyXKHUHE U PE3HMHOBOM
oOpasue, OT BEJIWYMHBI MX JedopMaluu.
HccnenoBanue YCIIOBHI paBHOBECHS

TBépI[Ol"O TCJIa, UMCIOIIETO OCh BpalllCHUSA

3AKOHBI COXPAHEHNWA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTEpHUaIbHBIX TOYeK. VMIysnbc cuibl U
M3MEHEHHE UMITYIIbCA TeJla

232 3akoH coxpanenuss wumnyiasca B HCO.

o PeakTuBHOE IBHXKEHHE

2.3.3 Pabora cuibl

2.34 MOIIHOCTE CHIBI

235 Kunernueckass sHeprus  MaTepHAIBHOU

o Touku. Teopema 0 KHHETHUECKOH YHEprun

2.3.6 [lorenuunaneHas sHeprus. [loTeHuuanbHas




3.1

SHEprus yopyro ne(hOpMUPOBAHHON
npyxuHbl. [loTeHunanbHass SHeprus Tteina

BOJIM3M IOBEPXHOCTHU 3eMITN

HOTGHHI/I&HBHBIG u HCIIOTCHIIUAJIBbHBIC

cunbl. CBA3b pa6OTBI HCIIOTCHIHUAJIBbHBIX

2.3.7 CWJI C U3MEHEHUEM MEXAHUYECKON 3HEpruu
CHUCTEMBl  Tel. 3aKOH  COXpaHEHUs
MEXaHUYECKON SHEPTrUun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

230 TexHuueckue ycTpoicTBa: IBUKEHUE PAKET,

o BOJIOMET, KOTIEP, PY>KUHHBIN TTHCTOJIET

[Ipaktnyeckne paboTsl. M3yueHwe CBsI3U

9310 CKOpOCTEHl TeJl Npu HEyNpyroM  yaape.

HccnenoBanne cBs3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEeXaHUYeCKOM QHCPI'HHA TCJa

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

3.11

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETHYEeCKOM  Teopuu.  bBpoyHOBCKOe
JIB)KEHUE. Huddysusi. Xapakrep
JBUKEHUS W B3aUMOJCHMCTBUSL  4YaCTHUIl

BCIICCTBA

3.1.2

Mogenu cTpoeHusl Ta30B, XKUIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIe/ICH

3.1.3

3.1.4

Macca wmounekyn. KonmdecTBo BeliecTsa.
[TocTostnHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [llkana temneparyp Llenscus

3.15

Monens wunpeampHOro rasa. (OcHoOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOPHUHU UACAIBHOI'O ra3a

3.1.6

AbGcomoTHass  Temmeparypa Kak — Mepa

CcpeaHel KMHETUYECKON SHEPTrur TEIIOBOTO



3.2

3.1.7

JIBH>KEHUA yacTull rasa. [llkana temneparyp

KennBuna

VpaBnenue Knaneiipona — Menpaeneena.

3akoH JlanmbToHa

3.1.8

T"azoBEIe 3aKOHEL. N3onporieccer B
HIeaabHOM raze C HOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA: n30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

321

3.2.2

TexHuueckue  yCTpOWCTBA:  TEPMOMETD,

OGapomeTp

[Ipaktuyeckue pabotbl. M3mepeHue macchbl
BO3/yXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy
rapaMeTpamMl COCTOSIHUSL — Pa3peskeHHOTro

rasa
OCHOBbI TEPMOJMHAMUKHU

TepmoauHaMuveckas cuctema. BHyTpeHHsIsI
OHEPIuUia TepMOZ[HHaMH‘IeCKOfI CUCTCEMbI U
CHOCOOBI €€ U3MEHEHHUS

KonuuecTso TETTOTHI " pabora.

BHYTpeHHHH OHEPIUa OJHOATOMHOI'O

NACAJIBbHOIO ra3a

3.23

Buael Tenmonepenauu: TEIIONPOBOIHOCTb,
KOHBEKLMsA, M3JIydeHHe. TermnoéMKoCTh
Tena. YJelbHas TEINIOEMKOCTh BEIICCTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpU

TCIonepeaade

3.2.4

3.25

[IepBbrit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K H30IPOIIECCaM.
I'padmueckas uHTEpHpeTanus paboTh ra3a

TennoBble MamuHbl. [IpUHIMIIBI AENCTBUS
TEIUIOBBIX MaIlI}H. [IpeobpaszoBanus

OHCPIrun B TCIIJIOBBIX MalllMHax.




3.3

Koadduuuent nonesHoro neiicteus (nanee

— KIT[) rermoBoit mamuubl. [{ukn Kapro u

ero KIT/{
Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeoGpatumocTs mpolueccoB B MpPUPOE.
o TemsoBele  aBUraTenu.  OKOJIOTMYECKHE
POOJIEMBI TEIIOHEPTETUKU
TexHudeckue  yCTpPOWCTBA:  JIBUIaTellb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOI
XOJIOIMIBHUK, KOHTUIIUOHED
328 [IpaxkTueckue paboTHI. N3mepenue

yIeIbHOU TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEILECBA. ®A30BbIE
I[TEPEXO/IbI

[TapoobpazoBanue u KOHJICHCAIIUS.

331 Hcnapenue u kuneHue. YenbHas TEILIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTD

TEMIICPATYPhI KUIICHUA OT AaBJICHUS

339 AOCOIIOTHAs U OTHOCHUTEINIbHAS BIIAXKHOCTD
BOo3ayxa. Hacelennslil nap

Teépnoe Ttemo. Kpucramumueckne u
333 amop(dHbIe Tena. AHM3OTPOIHUS CBOMNCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

334 [InaBnenve u Kpucramnuzauus. Y JenbHas
TeruioTa miaBieHus. Cyonumanus

3.35 VYpaBHeHHe TeI0BOro 6anaHca

TexHuueckue ycTpoilcTBa: TUTPOMETp H
MICUXPOMETP,  KAJIOPUMETP, TEXHOJIOTHH
3.3.6 MIOJIYYEHUSI COBPEMEHHBIX MAaTEpHUajoB, B
TOM qrcIe HaHOMAaTepHaJoB, u

HaAHOTCXHOJIOT'NH

337 [IpaxkTrueckue paboThI. Hsmepenne
BIIQ)KHOCTH BO3/1yXa



OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

DnekTpu3anusi Tela. OJEKTPUYECKUA 3apsij.

JIBa Bua SIEKTPUYECKUX 3apsI0B

412

413
41.4

4.1.5

[IpoBoaHUKH, JIHUDIIEKTPUKUA "
MOJYTPOBOIHUKH

3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
B3aumoneiictBue 3apsanoB. 3akon Kynona
DnekTpuyeckoe  mosie.  Hampsok€HHOCTH
3JIEKTPUYECKOIO 1OJIA. [IpuHnnn
cyneprno3uiuu. JIMHMM  HanpsHKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

4.1.6

Pabota cua 2J€KTPOCTATHYECKOTO IOJISL.

Ilorennuan. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBOIIHI/IKI/I H JUBJICKTPUKHU B MMOCTOAHHOM
QJICKTPUUYCCKOM  IIOJIC. I[I/IBJICKTpI/I‘ICCKaH

IIPOHUIIACMOCThb

4.1.8

ONeKTPOEMKOCTb. Kongencarop.
ONeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsKEHHOr0 KOHAEHcaTopa

4.1.9

4.1.10

Texnudeckne ycTpoWcTBa: 3IIEKTPOCKOTI,
JIEKTPOMETP, IEKTPOCTATUUECKas 3allNTa,
3a3eMJIeHHE ANEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIA IPUHTED

IIpaxkTrueckue paboTHI. H3mepenune

ANEKTPOEMKOCTH KOHICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX

CPEJIAX

421

VcaoBus CYIICCTBOBAHUA ITOCTOSIHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. WCTOYHHKU TOKA.

Cuna Toka. [TocTosIHHBIN TOK

422

Hanpsioxenue. 3akon OMa 1151 ygacTka enu

4.2.3

DIJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

4.2.5

[locnenoBarenpHOE, napajuIeIbHOE,
CMEIlIaHHOE COEAMHEHNUE TPOBOHUKOB
PaGora »snexkrpuyeckoro Toka. 3aKOH

Jxoyna — Jlenna

4.2.6

4.2.7

MOUTHOCTD IEKTPHUIECKOTO TOKA

anexTpoaBwkymas cuna (mamee — DJC) u
BHYTPEHHEE CONPOTUBICHUEC HCTOYHUKA
Toka. 3akoH Oma 1 TIOJIHOW (3aMKHYTOM )

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

4.2.9

OneKTpOoHHas  MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBHCUMOCTb CONPOTHUBIICHUS
METaJUIOB oT TEeMIIepaTyphbl.

CBepXnpoBOIMMOCTD

OnexTpuueckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4211

[TonynpoBoAHUKH. CobcTBeHHas u
MIpUMecHast MPOBOAUMOCTh
IOJIYTIPOBOIHUKOB. CaoiicTBa p-n
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI

DNEeKTpUYECKU TOK B  DJIEKTPOJIHTAX.

QHCKTPOHI/ITI/I“ICCKaﬂ JUucconranus.

DNeKTpoIn3

4.2.12

DNEeKTPUUIECKHUI TOK B rasax.
CaMocCTOSITENbHBII U HECAaMOCTOSTENIbHbBIN
paspsn. Paznuunbie THIIbI
CaMOCTOATENIBHOTO  pa3psga.  MomHus.

IImazma

4.2.13

TexHudeckue  yCTpOMCTBA:  aMIepMETp,
BOJITMETP, pEOCTaT, HWCTOYHUKU TOKa,
3JIEKTPOHArPEBATEIbHBIE npuOopHI,
ANEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETP CONPOTHUBJIEHMS, BaKyyMHBIH
MO, TEPMHUCTOPbI U  (HOTOPE3UCTOPHI,

HOJ'IprOBO}IHHKOBBIﬁ U0, raJilbBaHHUKa



11 KITACC

Kon
pas3jiena

4

4.2.14

Koanposepsiemoro
3JIeMeHTa

[IpakTnueckue paboThI. N3yuenue
CMEILIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne 3JIC UCTOYHMKA TOKa M €ro
BHYTpPEHHEro conportunieHus. Habmonenue

QJICKTPOJIM3a

IIpoBepsieMble 3IeMEHTHI COAEPKAHUSA

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3

43.1

4.3.2

4.3.3

ITocTossHabIe MarHuThlI.

BSaHMOHeﬁCTBHC IIOCTOAHHBIX MAarHuTOB

MaruauTtHoe mosie. BekTop MarHUTHOM
MHAYKIUU. [lpuHomn — cyneprno3uuuu.
Jlunum marHuTHOW MHAYKUuuU. KapTuna
JUHUM MArHUTHOM HWHAYKIUU  TOJIS

IMOCTOAHHBIX MaroHuTOB

MarsuTtHo€e 10J1€ MPOBOJHUKA C TOKOM.
Kapruea  aumHMN  1mons  JJIMHHOTO
IPsIMOTO IPOBOJHHMKA U 3aMKHYTOIO
KOJIBLIEBOTO TIPOBOJHUKA, KaTyIIKH C
TOKOM. OmnbIT Opcrena.

B3anmopeiicTBre TpOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, e€ MOnyNb U

HaIpaBJieHUE

4.3.5

4.3.6
4.3.7
4.3.8

Cuna Jlopenma, €€ MoAylp |
HampaBlieHue. JIBuKeHue 3apssKeHHOU
JaCTullbl B OJHOPOAHOM MArHvuTHOM

nosie. Pabota cuner JlopeHia
SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU

/C WHIYKIUH. 3akoH




3JIEKTpOMarHuTHOM nHAyKuuu dapaznes

BuxpeBoe anextpuueckoe mnone. IJC

WHIYKIIMA B TIPOBOJIHUKE, JIBHIKYIIIEMCS

439 I0CTYHATEIBHO B OJJHOPOJHOM
MarHuTHOM I10JIe
4.3.10 [IpaBuso Jlenma
NHAYKTUBHOCTS. SIBnenune
43.11
camouHaykiuu. IIC caMoOnHIyKIIUK
OHeprusi MarHUTHOTO MOJS KaTYIIKU C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpPOMCTBA: ITOCTOSIHHBIE
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14 3JIEKTPOJIBUTATEb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHLl, WHAYKLIMOHHAs
TeYb
[Ipaktuueckne  pabotel.  U3ydenwue
MarHuTHOTO TIOJII KaTYIIKH C TOKOM.
4315 UccnenoBanue A€MCTBUS TMOCTOSTHHOTO

Mar’HurTa Ha paMKy C TOKOM.
HccnenoBanue SABJICHUA

SHCKTPOMaFHHTHOfI HUHAYKIUA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

5.12

Konebarennnass cucrema. CBoOOIHEBIE
kojebOanus. ["'apmMoHnYeckue KoneOaHwus.
[Tepwon, wacrora, ammumrtyna u ¢asa

KOJICOaHU M

[IpyxuHHBII MasITHUK.

Maremarndeckuii MasITHUK

513

5.14

YpaBHEeHHE TAPMOHUYECKUX KOJICOaHMIA.
Kunematuueckoe ©W  gUHAMUYECKOE

OIMCAaHME KOJIeOATEILHOIO JABHIKCHU A

[IpeBpamienue SHEPrUU npu




5.15

rapMoOHMYeCKnX  KojebOanusx. CBs3b
aAMIUTATY/TbI KoJIeOaHuit UCXOIHOU
BEJIMYUHBI C aMIUTUTYyJIaMH KoJieOaHuM

€€ CKOPOCTU U YCKOPEHHS

Konebarenpubiii  koHTYp. CBOOOIHBIC
ANEKTPOMATrHUTHBIC KoseOaHus B
UCaTbHOM KOJICOATEIILHOM KOHTYpE.
AHanoruss MexXay MEXaHHYECKUMHU H
AJIEKTPOMArHUTHBIMH KOJICOQHHSIMU.

®opmyna Tomcona

5.16

3aKoH COXpAaHCHHA OHCPI'ur B

U7eaIbHOM KOJIeOaTeIbHOM KOHTYpE

5.1.7

5.18

Brinyxiennbie MeXaHUYECKHE
kosieOanusa. Pesomanc. PesoHaHcHas
KpUBas. Brinyxnennbie

QJICKTPOMAaruauTHLIC KoJIeOaHHsL.

[lepemennbiii  TOok. CHHYyCOMIAIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHOCTh TIEPEMEHHOTO TOKA.
AMIuTyaHoe 51 JENCTBYIOLIEE

3HAYCHHE CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTso,
nepenaqya u notpelieHue
JIEKTPUIECKON DHEpIuu.
OKOJIOTHYECKHE PHUCKH npu
MIPOU3BOJICTBE JJIEKTPUUYECKON HHEPTHH.
Kynbrypa HUCIOJIb30BAHUA

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue yctpoicTBa: celicmorpad,
JIEKTPUIECKUI 3BOHOK, JIMHUU
JJIEKTpoIepead

[Ipaktuueckue pabotsl. MccnenoBanue
3aBUCHMOCTH repuo/ia MaJIbIxX

KoJieOaHUI I'py3a Ha HUTU OT [JIMHBI




5.2

HATH U Maccel rpysa. HcecnepgoBanue
MEPEMEHHOTO0  TOKa B  LEeNU W3
IO0CJICIOBATECIBHO COCTUHEHHBIX

KOHJACHCAaTOpa, KaTYIIKH U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIJIOBHS
pacnpoctpanenusi. llepumoa. CkopocThb
pactpocTpaHEeHUsT W JJIMHA  BOJIHBI.

HonepeqHHe " IIpOJO0JIBHBIC BOJTHEBI

WNutepdepentius u  gudpakuus

MEXaHHNYCCKHUX BOJIH

523

524

3Byk. Ckopocts 3Byka. I'pomkocTb

3ByKa. Beicora Tona. TemOp 3ByKa

DONEKTPOMarHuTHbIE BOJHBL. Y CIIOBHS
M3JIYYEHUS] DJIEKTPOMATHUTHBIX BOJIH.
Bzaumnas opuentamusa BektopoB E, B u

U B DJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe€

5.25

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpa’KeHHe, MpeJIoMJICHHE,
NoJsipu3anus, nudpakims,
UHTEpEpEHIIHSL. Ckopoctb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHneHne 3JIeKTPOMarHuTHBIX BOJIH B

TEXHUKE U OBITY

[IpuHIMIBI paIUOCBSA3U U TEIEBUICHHUS.
Paguonoxarus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC OKPY)KE[IOH_Ieﬁ Cpeabl

TexHnueckue YCTPOWCTBA:
MY3bIKaJIbHbIC WHCTPYMEHTBHI,
YJIBTPa3ByKOBAsl IUATHOCTUKA B TEXHUKE
U MEIWIMHE, pajap, paJIuONpPUEMHUK,
TeneBu3op, aHTeHHa, Tenedon, CBU-

I1€4Yb



5.3

OIITUKA

53.1

5.3.2

[IpssmonuHeitHoe pacupocTpaHeHue
CBeTa B OJIHOPOJIHOM cpene. JIyd cBeta
OtpaxkeHue cBeTa. 3aKOHBl OTPAKECHHS

ceera. Iloctpoenne wW300pakeHHWid B

TIJIOCKOM 3CpKaJIC

5.3.3

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIIOTHBIN IOKa3arTelb

MIPEJIOMIIEHUS

5.34

[Tormoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroi MIOJIHOTO

BHYTPEHHETO OTPaXKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

Hucnepcuss cBera. Crl0XHBIA cocTaB

Oenoro cBera. L[Bet

CoOuparomue U paccerBarolUe JUH3BL.
Tonkas nuH3a. OKyCHOE PACCTOSHUE U
ONTHYECKasl CWJIa TOHKOW  JIMH3BI.
[Toctpoenue M300paKeHMIH B
COOMpAIOIIUX U PACCEHBAIOIIUX JIMH3AX.
@opmysia TOHKOM JIMH3BI. Y BEIUYEHHUE,

JTaBaeMoe€ JUH30H1

[Ipenensr [IPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITUKHU

Wntepdepenius  cera. KorepentHble
HUCTOYHUKUA.  YCIOBUS  HaONIOACHUS
MakCUMyMOB ¥ MHUHUMYMOB B
nHTEp(HEPEHIIMOHHOW KapTUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakuus  cBeta. JudpaxkunoHHas
pemméTka. VYcnosue HaOII0IeHUS
[JIABHBIX MAaKCHMYMOB TIpU TaJeHUU
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY

HOHSIpI/IBaLII/IH CBCTa




TexHudeckue yCTpOMCTBA: OYKHM, JIyIla,

¢doToanmapar, MPOEKIMOHHBIIN ammapar,

53.11 MUKPOCKOI,  TEJECKON,  BOJIOKOHHAs
ONnTUKa, JAudpakuoHHas  peréTka,
MOJIAPOU T
[Ipaktnueckue pabotel. M3mepenue
noKa3aTess IIPEJIOMIICHUS.
5.3.12

HccnenoBanue CBOWCTB M300pakeHUil B

nuH3ax. HaOmrogeHue nucrepcuu cBera

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['pann1BI IPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKHU. ITocTynater TEOPUHU
OTHOCHUTEJIBHOCTHU: WHBAPUAHTHOCTh
MOZYJIsl CKOPOCTH CB€Ta B BaKyyMme,

MIPUHIIMAIT OTHOCUTEIILHOCTH DUHIIITEHHA

6.2

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU UM COKPAIICHHC

JJIMHBI

6.3

6.4

OHeprus M UMIOYIbC  CBOOOJHOM
YaCTHUIIBI

CBsi3p Macchl C SHEPruerd U UMITYIbCOM
CBOOOJIHOM YaCTUIIBI. DHEPrusi TMOKOs

CcBOOOIHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOI OIITUKU

7.11

®otonsl. Dopmyna Ilnanka cBA3M
sHepruu GOTOHA C €ro 4YacTOTOM.

DHeprus U UMNyibC GpoToHa

7.12

OTKpbITHE " HCCIIeIOBaHIE
dotorddexra. Onbitel A.I'. CTonerosa.

3akoHbl poTodddekTa

7.1.3

YpaBHeHue OiHImTeNHA TSt
dotorddexra. «KpacHas  rpaHUIAN

dboTodddexra



7.2

7.3

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

7.2.1

Texuuueckue YCTPOMCTBA:
¢doTornemeHT, GOTOAATUYUK, COIHEUHAS

OaTapesi, CBETOUO]T

CTPOEHHME ATOMA

Monpens atoma Tomcona. OnbITEI
Pesepdopna no uccienoBanuo
cTpoeHus aroMa. [lnanerapnast Mmoienb

aToMa

7.2.2

[Tocrynater  bopa.  U3nydenwe wu
MorjoueHne (QOTOHOB TMpPH IMepexoe
aToMa C OJIHOTO YPOBHS JHEPruu Ha
apyroii.  Buper  cnektpoB.  Cnektp

YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

7.2.3

7.24

BomnHoBrIe cBoiicTBa yactul. BoiHbl 1€
bpoiiss. KopnyckynsipHo-BOIHOBOI
nyanmu3Mm. Jludpakiusi 3IeKTpOHOB Ha
KpUcTaJiax

CnoHTanHoe " BBIHY)KJICHHOE
H3JIy4eHHe. YCTPOWCTBO M IPUHLMUI

paboThl nazepa

7.2.5

TexHuueckue YCTpOWCTBA:
CHEKTPaNbHBIM aHaNU3 (CIEKTPOCKOM),

Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

7.3.1

[Ipaktnueckue pabotsl. HaOmronenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Metoasl Ha6J'IIO,Z[CHI/ISI U PErucTpanuun

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuro cocrasa
paaroakTUBHOrO wm3nmydeHus. CBoiicTBa

anbda-, oera-, raMmma-m3JIyqeHHUs.



7.3.3

Bmusaue pPaaAuOaKTUBHOCTU Ha KHUBBIC

OpraHru3Mbl

OTKppITHE  TIPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenOepra —
HBanenko. 3apsia sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DIJIEKTPOHHBIN u
MIO3UTPOHHBIM  Oera-pacnaa. [amma-
u3lydyeHue. 3aKOH  PaJuOAKTUBHOTO

pacmaga

7.3.5

7.3.6

OHeprus CBSI3U HYKIOHOB B  fJIpe.
SAnepusie cunbl. Jedekt Macco sapa
SAnepuble peakuuu. JleneHue u CUHTE3

saep

7.3.7

7.3.8

7.3.9

SAnepusii  peaktop.  TepMosiaepHsbIi
cure3. I[Ipobiembl U NHEpCHEKTHBBI
SIIEPHOM  SHEPreTUKU. OKOJOTHYECKUE

ACIICKTHI HHepHOﬁ OHCPIrCTUKHU

OnemeHTapHple  4acTULbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE
B3aUMOJICUCTBUSA

TexHuueckue yCTpOMCTBA: JO3UMETD,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotsl. MccnenoBanue

TPEKOB HacCTHuI (HO TOTOBBIM

¢doTtorpadusim)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Be3nus, spKue
3BE3 MBI, IUIAHETHI, X  BHJIUMOE

NIBMKEHHE

8.2

ComHeyHas cucrteMa. llnaHeTsl 3eMHOU
rpynnsl.  [lmaHeTsl-TUraHTel W UX

CITYTHUKH, KapJIMKOBBIC IIJIAHETHI.



Mauisie tenna CoTHEUHON CUCTEMBI

8.3

8.4

Coname, d¢orochepa wu armocdepa.

ConHeyHass aKTUBHOCTh

Nctouynuk sneprun CosHua u 3B€371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaIycC, TEMIepaTypa,
ux B3aMMOCBSI3b. [uarpamma
«CTIEKTPATIbHBIA KJIACC — CBETUMOCThY.
3BE3MBlI TJIABHOM IOCICAOBATCIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY IS

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

8.7

Buytpennee CTpOoeHue 3BE3.

COBpCMCHHLIC npeaACTaBJICHUA (6]
IMPOUCXOXKACHUN W 3BOJJIOLIHU COJIHIIa u

3B€3]1. DTAIbI )KU3HU 3BE3]T

Mneunsiii [lyte — Hama ['anaktuka.
CnupanbHasg  cTpykTypa ['anmaktukw,
pacnpeneieHue 3BE3M, Ta3a U IIBLIM.
[lonoxenne wu paBmwxenue ConHua B
lanaktuxe. Ilmockas u cdepuyeckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

Tunsl ranaktuk. PaguoramakTuku u
KBazapbl. UYEpHBIE IBIpBI B sAApax

TaJIaKTHUK

8.9

8.10

Bcenennas. Pacmmupenue BceneHHOM.
3akoH XaO0mna. Paz0Oeranue ramakTuk.
Bospact u paguyc Bcenennoil, Teopus
bonbsmioro B3peiBa. Mopens «ropsiuei
Bcenennoi». PenukroBoe usinyueHue

MacmtabHast cTpykTypa BceneHHoi.
MeraranakTuka. Hepeménnsie

HpO6JICMLI ACTPOHOMUHU




