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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yibTaraM
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 denepanum, pean3yromux 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 coorBeTcTByeT Tpeboanusim PI'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
ONPEENSIOTCA OCHOBHBIE L€ M3Y4YeHUs] (PM3HKM 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 (pu3nuku Ha 0a30BOM YpPOBHE, 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 MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u acTpoHomuel. Mcmonp3oBaHWE 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 (POPMUpOBAHHE €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 PAI HUIel, KOTOpPhle MOXKHO paccMaTpuBaTh KaK MPUHIUIIBI €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 (PU3NYECKON HAyKH, OCMBICICHHUE CBS3U DPA3BUTHUS
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ©dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
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 palOHAIBHOTO MPUPOIOTIONIH30BAHMS U SKOJIOTHUECKOI 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
NPUHITMTIOB B COBPEMEHHBIX MPEACTABICHUSAX O TPHUPOJE, TpaHMIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANLHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3amad. [Ipy 3TOM mI9 pacUETHBIX 3a/1ad MPUOPUTETOM SBIIIOTCS 3a7a4d C SIBHO
3aJJaHHOMN (PU3UIECKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSATh U3yUYE€HHBIE 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 (U3NYECKOW MOJEIM A1 CHUTYalld 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 TOJDKEH N3Y4aThCs B YCIIOBUSX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamme mo (pU3MKEe YUEHHUYECKHX MPAKTUUYECKUX PadOT U JI€MOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHMUSI ~ M3Yy4YaeMbIX  SIBIIGHUA M MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydalImuxci. TeMaTHYeCKHe KOMILUICKThI
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 PU3UKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

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 OKPYKAIOIUM SIBIICHUSIM;

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 mpencTaBIeHUNA O PoMM (PUMKHU IS PA3BUTHUS JAPYTUX
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  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAS 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 MOBCEIHEBHOMN KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

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

e CO3JaHME YCIIOBUH JI Pa3BUTUSI YMEHHMM 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
0COOEHHOCTEM 00yJaroIInXcs.



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.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

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

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBvkeHUE. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPYKHOCTH C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBHIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKA BPEMEHH IMPHU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

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

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument 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 TBEPIOIO 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 YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



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 »Hepruss MarepuaibHOW TOYKM. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU.

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

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPIUM CUCTEMBI TEl.
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW HHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapakrtep IBWKCHUS U
B3aUMOJICMCTBUSI 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 €€ usmepenue. lllkana temnepartyp
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. YpaBHeHne 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

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE 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 KOMHAT€ HAa OCHOBE HW3MEPEHHMU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cOocoObI €€ n3mMeHeHus. KonuuectBo TemioTel U pabota. BHyTpeHHsIs
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIy4eHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonarue 00 aamabaTHOM Tmporiecce. IlepBbIil 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

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

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi PHEPrUM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

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

W3meHeHue BHYTpEeHHEH SHEpruu (TeMiepaTyphbl) Teia Ipu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. @azosvie nepexoovl

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

TBépnoe Teno. Kpucraminueckue nu amopubsie Tena. AHA30TPONHS CBOWMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGmronenue HarpeBaHus U MIaBJICHUS 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. [IpOBOAHUKH, AUAJIEKTPUKH M MOJYNPOBOJAHHKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onekrpuyeckoe rmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULIUN DIEKTPUUYECKUX TONeH. JIMHNM HanpssKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

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

OnekTpoéMKocTb. KoHaeHcarop. DIeKTPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIONIaAn
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

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
NnoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE 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 ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHH, XUMHH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHUEM 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.

Buonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupoje, nuddysusi, 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 MAaccCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH 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, MOJIIUIMHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, 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 nonie. I1eKmpoOMaZHUMHAA 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.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHMN WHIYKIUH
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. [[BUKEHUE 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. IDIESKTPOABMKYILNAS CWia HWHAYKIHUU 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.

TexHndeckue yCTPOMCTBA M MPAKTHYECKOE MNPUMEHEHUE: TMOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB 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, 1abopamopHule pabomuvl

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 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSX.

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.

[TpencraBienue o 3aTyxaroumx KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHUUECKHE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

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

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE ICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU JJIEKTpONepeaay.

Jlemoncmpayuu

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



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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 31eKMpPOMAZHUNIHbIE 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. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS! 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anekTpomarautHoil BosiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6mronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKUX 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,
npesioMJIeHUE, MoJspu3anus, udpakius, uHTepdepeHIus.

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.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUSI CBETA. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOSIHUE M ONTHYECKash CHJa TOHKOM JUH3bL. [locTpoeHue wn3o0pakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHHMS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
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.

[Tonspuzanus cBera.

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.

Paznesn 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

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

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAIlCHHUE
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 (OTOHA C €r0 YaCTOTOM. DHEPrust
U UMITyJbC (POTOHA.

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

JaBnenue ceera. OnwiTel I1. H. JleGenena.

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.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMicTBaA yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII 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

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino saapa. M30Torsl.

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 u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl U TMEpPCHEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IE€PHON SHEPTETHUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHUUECKOE MMPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pasznea 8. DiieMeHTBI ACTPOHOMHUH M ACTPOPUIMKH

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

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

ComnHeunas cucTema.

Connne. ConHewHast akTUBHOCTh. Mctounuk sHeprun CoJsiHIIAa W 3BE3L.
3BE3/7IbI, X OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpalbHBIM KilacC —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCIIEAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATEIHHOCTH. BHYTpeHHee cTpoeHHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BoIonnu CoJiHLA 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
raJaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTHk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEIeNICHUs MOJI0KEHNU HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOH cepax NesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimus, CBSI3aHHBIC C M3YUYEHHEM METOIOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeusa: »nextpuueckue SBICHUS B KUBOM Mpupoje, KoseOaTenbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKAsI CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PpEIIETKH, CHEKTPaJbHBIN
aHaus.



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

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONmUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLIECCE PEaTr3allii OCHOBHBIX HAIPaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPAJULHUOHHBIX  OOIIECUETOBEYECKUX TyMaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMU B COOTBETCTBHUHU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
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 MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO 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
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO pa3BUTHS YE€JIOBEUECTBA;

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 MHANBUIYATIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicTBUS
ba3oBble 1ornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh 1eNIM JACSITENIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabdOTy B  YCIOBHUSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
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 pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUSA, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh APTyMEHTHI AJI1 J0Ka3aTeIbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0OOpa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

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

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBISATh MOMUCK, aHaJU3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMH B PELIEHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpraHU3allMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM HazHadeHHs] THPOPMAIIUHU U LEJIEBON ayAUTOPHUH, BHIOMpPAs ONTUMAIBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNE HA YpOKax (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallUd M CMsr4aTh
KOH(JIMKTHI;



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

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

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

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOI0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IIOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTUUHBIX MPEIOYTECHHUI;

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

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH 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
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
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 IIpH aHaJIW3€ pe3yJbTaTOB
NEATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mpouecce nOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOIPAMMEBI
no (QusuKe A8 YPOBHS CpeiHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPLICHCTBYETCS HMOLMOHAIBHBIN UHTEIUICKT, IIPEAII0JIAraro Ui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHHE, BUJETh HANPABICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON CQEPHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHUSIM 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 OOIIEHUSA, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K koniy obOyuenuss B 10 kJiacce npeaMETHBIE pe3yiabTaThl 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 IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHNH (PU3NYECKUX 33]1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAUHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJUHEHWHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHUE TeJ, IBUWIXKEHHWE 10 OKPY>XHOCTH, HWHEpIIHs,
B3aumojelicTeue Ten, 1uddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TTPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALHNs, KUIICHHE,
BJI&KHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30MPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHUAIbHAS SHEPIrUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM MPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS] M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C JAPYTHUMU
BEJINYMHAMU;

ONUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTta rasa,
KOO (PUIIMEHT TMONEe3HOTO JACUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3Ha4YeHUsT U EIUHMIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIWYMHBI: JICKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUsS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMYUHAMY,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI ¥ MPUHIMUIBL: 3aKOH BceMupHOro Tsarotenus, I, 11 u III 3akonst HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS WMITYJIhCa,
MPUHIUAN CYNEPNO3UIUA CHJI, TPUHIUII PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbOopMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MaCHOTO MCIOJIb30BAaHUS 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,
coOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(GbopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU MTOTPEIIHOCTEN N3MEPEHHU;

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

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MPH MPOBEACHUHM UCCIEIOBAaHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
NEeATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIEThIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PACUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3a1a41: BBICTPAUBATh JIOTUYECKU HEITPOTHUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJICTABJICHUS YUEOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, MOJTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATh MOJIydaeMyto HH(POPMAILIHUIO;

PUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHust 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM HKOJIOTHYECKOIrO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE PACCMATPUBAEMOM IPOOIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN 3JIEKTPUUECKUI 3apsij, JIyd CBETa, TOUCUHBIN NCTOYHUK CBETA, sIEpHas
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, B3aWMMOJECHCTBUE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus U HOJAApU3ALMSA  CBETa, JHUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMUCHIBATh W3YYEHHbIC CBOMCTBA BEHIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3IUYHBIX  Cpeda) |

AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AIEKTPOABIKYIIAs cuja, pabdoTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cuwia Ammepa, cuia JlopeHia, WHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MAarHUTHOIO MOJIEW, MEPUOJ W YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij W CWja TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosiHuE U
ONTUYECKas CUjia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, WX OOO3HAYCHHS U CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYECHHBIE KBAHTOBBIE SBJIEHHUS M MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYHWHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIIEA0BATEILHOIO U MAPaIeTbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
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 COXPAHEHUsI MAacCOBOr0 4uCia, mocrynarel bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENIEATh HAMIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCJICIOBAHHUIO (PU3WYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOTO O0OpYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBAThH BBIBOHI,

OCYIIECTBJIAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbLCKOW U MPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIlIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

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

UCIOJB30BaTh  IpPU  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUS yueOHOW W HAYYHO-TIONMYJSpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TPHUHIMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 0€30M1acHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHSI 3I0POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOIO
MIOBECHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JIESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXJ0r0 U3 YYACTHUKOB I'PYIIIBl B PEIIEHUE pacCMAaTPUBAEMON MPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazueny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK

1 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Htoro no paznemny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarnuTHoe nosie. DIeKTPOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHn4yecKkne 1 dJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo0.ru/7f41c97c
Wroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DeMEHTHI KBAHTOBOM OMNTHUKHU 6 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 Egggﬁ;f;igﬁﬁmmgk
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 EEESSHE;T:;%?S/I; £41c97¢
Htoro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero HU3y4eHus: o0pa3oBaTejbHbIE

padoThI padoTshI
pecypcsl

®u3nka — HayKa O IPUPOJIE.

1 Hayunsie MeT(})]K bl HO?I:)HEII)HI/iI 1 bubmmorexa [IOK

7 A 01.09.2025 | https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeTr0 MUpPa
Pounb 1 mecTo dusuku B

5 bopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOW KapTHUHBI MUDA, B 05.09.2025 | https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
Mexanuyeckoe ABUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, ckopocTsb, 08.09.2025 | https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NPSAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHUE 12.09.2025 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
IBHKEHUE 15.09.2025 | https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOJTHOTO Ma/ICHUS 19.09.2025 | https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepralibHON TOYKH IO 1 bubmmorexa [JOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anunest. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3ada

HNuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 CyIepno3uiun cuji. Bropou 3akoH bubmorexa [IOK
yrep H ’ p 5 https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuaibHOU TOYKU
Tperun 3akoH HproToHa 111 bubnuoreka [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMUpHOTO TsAroTreHus. Cuna

11 TsoKecTH. IlepBasg KocMuuecKkast bubmorexa LIOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosdumuenT tpenus.

13 Cuna ZEH OTI/IBJ‘ICI—(IbI/I(i; pu BI/I)P;(eHI/II/I bubmorexa [JOK

p pra https://m.edso0.ru/ffOc3f76
TeNa B JKUAKOCTH UJIU ras3e
[TocTymarenbHOe U BpalaTeibHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cuibl. Ilneuo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHUS TBEPAOTO TEA
HNMnynec MaTepuanbHOU TOUKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0OH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaboTa 1 MOIIHOCTE CHJIBI.

16 Kunernueckas sHeprus bubnuorexa [JOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOU SHEPTUH

17 [ToTeHnanpHas YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
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[ToTenuuanpHas 3HEPTUs YIPYTo
neOpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas sHEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTenuuanbHble ¥ HEMOTEHIIUAILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOU SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUUYECKOU
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMUYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKI'YTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJ0XKEHUSI MOJIEKYIISIPHO-
KHHETHYEeCKOU Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

23

Macca monekyin. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTypa



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

u e€ usmepenue. Illkana remneparyp
Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

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

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JBUKECHHSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza

29 M3omponeccsl B HI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpaduueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKOU CUCTEMBI U

30 crioco0sl e€ n3mMeHenus. Konnyectro bubnnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPruUsl OTHOATOMHOI'O UJI€AJIBHOTO
rasa

bu6mmoreka [JOK

31 Bugst Terionepesau https://m.edso0.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.

39 KonunuecTBo Tennotel npu bubmuoreka [IOK
Terutonepenave. AanadaTHBIH https://m.edsoo.ru/ff0c5c36
nporecc

33 [TepBblit 3aKOH TEPMOAUHAMUKH U €TO bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
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IMPUMCHCHHUC K U30IIpoIcccamM

https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccos B

34 npupoae. Bropoii 3akoH bubmorexa HOK
PHPOZAE. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubnuorexa [JOK
MallluHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KITJ]
37 DKoJ0ru4ecKkue npooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuii ypok «MotekysipHast bubnnoreka [JOK
¢usuka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KoHTpoinbHas pabora 1o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue u KUIeHue https://m.edso0.ru/ff0c63h6
AOcomoTHAsS U OTHOCHUTEIIbHAS
41 BJI&KHOCTh BO3/1yXa. HachIeHHbIH bubmorexa HOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucramnmueckue u
aMop(HbBIC Tella. AHU30TPOIHS
42 CBOI/I;S’)[B KpHUCTaJJIOB }KTHp KHue bubmorexa HOK
P AR https://m.edsoo.ru/ff0c65f0
KpucTtayibl. CoBpeMeHHBIE
MaTepuabl
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 VaenpHas TEII0Ta MJIaBICHUS bubmorera [JOK
’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEIUTOBOTO OaslaHca bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c6820

DJIeKTpU3anus TeJl. DICKTPUUECKUN

bubmuorexa [JOK

45 3apsia. JIBa BUa DIIEKTPUUECKUAX
pan. /1 a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANECKTPUKH U
46 ncf)n OBOJIHUKH 3aK§H COXpPaHEeHUs buGnnorexa LIOK
YHpOBOA ) p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
B3aumoneucTsue 3apsiioB. 3aKOH
47 Kynona. ToueyHLIW DIIEKTPUYCCKUN bubnmorexa LOK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3uuuu bubnnorexa [JOK
ANEKTPUYECKHUX Toseu. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 mosd. Ilorernman. PasHocts bubmmorexa [IOK
’ AL, https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TIpoBOMHNKY M TUDIEKTPUKH B
50 BJII:EDKT OCTaTI/I‘IGI([:KOM no]ie bubmmorexa [IOK
p ’ https://m.edsoo.ru/ffOc7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoeMKocTh. KoHIeHcaTo
JICKTPOEMIKOCTE HACHCATOp https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOrO bubnmorexa [IOK
g pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHLMI [EHCTBUS U IPUMEHEHHE
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KOH/JIEHCATOPOB, KOIMMUPOBATHHOTO
anmnapara, CTpyWHOTO IpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3azemileHue EeKTPOnprudOOpoB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

55 Cwia Toka. Hanpspxenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu
[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAaHHOE COEUHEHUE Eub 10K
noOInoTeKa
56 IpoBOIHUKOB. JlaboparopHas padora 0.5
POBOA patop p https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUs
pE3UCTOPOBY»
57 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO bubnuoteka [JOK
ToKa. 3akoH Jlxoyna-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa 715 OJTHOM (3aMKHYTOM)
aJIEKTpUUecKoi nenu. Koporkoe
P P bu6mmoreka [IOK
58 3aMblkaHue. JlaboparopHas pabota 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenune DJIC ucTouHuka ToKa 1
€ro BHYTPEHHETO COMPOTUBIICHHUSI
Pesepsurblii ypok. KonrponbHas
59 a6oFT)a 1o TZII\)/IC "3neKTp0 nHaMuka" / bubmmorexa [TOK
p . pos https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas paboTa
O0o00marommii ypox
60 «nek O)II/IHaN}I’EKa» / bubmmorexa LOK
P g https://m.edsoo.ru/ffOc88be
Bcepoccuiickas mpoBepouHas paboTa
61 DIIEKTPOHHAs MPOBOJAUMOCTB TBEPBIX



https://m.edsoo.ru/ff0c74f0
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METAJUIOB. 3aBUCUMOCTD
COINPOTHBIICHUS METAILJIOB OT
Temreparypbl. CBEpXIPOBOAMMOCTh

62 DNEKTPUUECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

[omynpoBoAHUKH, HX COOCTBEHHAS U
63 IpUMeCHas MpoBOAUMOCTh. CBOMCTBA
p—n-nepexoja.

[HonynpoBoaHKUKOBBIE TPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUH TOK B PaCTBOPAX U
64 pacIuiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIM.

DIIEeKTPOIHN3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

DNEeKTPUYECKUH TOK B ra3ax.
65 CamocTosATeTbHBIN U
HECaMOCTOSITEIIbHBIN pa3psil.

Momuaus. Ilnazma

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

DnexTpuueckue npudopsl U
66 YCTPOMCTBA U X PAKTUIECKOE

npuMeHeHue. [IpaBuna TeXHUKN
0€30I1aCHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

KonTponbhas pabota no teme
67 «nekTpocratuka. [locTosiHHBIN

3NEKTpUYECKUl TOK. TOKH B
Pa3INYHBIX CPENAX»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

68 PesepBHblit ypok. O0oO0maromuii ypok

o teMam 10 xiacca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10

68
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I[TPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kourpoarueie | - Ipaxkruueckue u3yuyeHusi | oOpas3oBaTejibHbIE
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/ieiicTBMe. MarHuTHOE T0JI€. 1 bubnuorexa [JOK
BexTop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUN
MarauTtHoe 1ose MPOBOJHHKA C

) ToKoM. OnbIT Dpcresa. 1 bu6nuoreka [JOK
B3anmMozeincTere MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGoparopHas pabota «3yuenue 1 1 bu6muoreka [JOK
MAarHUTHOTO IO/l KaTYILIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JIaGoparopHas paboTa 1 1 bu6muoreka [JOK
«MccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarauTHas HHAYKIMs. [loTok 1

BEKTOpa MarHUTHOU uHAyKuuu. 31C
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WHJIYKIHAU. 3aKOH AJIEKTPOMArHUTHOM
unaykiuu dapanes

JIaboparopHast pabota
«HccnenoBanue sIBICHUS
QJICKTpoMar HUTHOU HHIAYKIOHUW

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 3J{C caMOMHAYKLINH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOJBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

O6o0maromuii ypok «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaf[ UHIAYKIOUS)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«Mar"gurtHoe 1oJe.
QHGKTPOMaFHI/ITHaSI I/IHI[}/KIII/ISI»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
konebanus. 'apMoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«MccrnenoBanue 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»
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14

Konebarensubi koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICTHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU

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

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHyX1eHHbIE
MexaHudeckue kojedanus. Pe3onaHc.
BbIHYX1€HHbIE 3]IEKTPOMarHUTHbIE
KoseOaHus

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

17

[lepemennbn Tok. CUHYCOMIAIBHBIA
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE 1
JICWCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HanpsHKEHUs

bubanoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTUUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro ToKa,
JIMHUU 3JIEKTpoIepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
AJEKTPO’HEPTUH B IOBCEAHEBHOU
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KHU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

but6mmoreka [IOK

21
pacupoCTpaHEHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunplie ¥ MPOIOJIEHEBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH bu6muoreka [IOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 CBOHMCTBA U cKopocTh. [lIkana bubmorexa LOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonrtponbHas paborta «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubnuotexa [JOK
Toueynslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 otpaxkeHus ceera. [loctpoenue Bubnworexa [IOK
P o P https://m.edsoo.ru/ffOcd4e0
M300paKEHUH B TIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxeHnue. [IpenensHbin bu6muoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenue bubnmnorexa [JOK

IMOKa3aTeiid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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JIunzsl. [locTpoenue n3odpaxxeHuil B

bubnunoreka LIOK

30 nuH3e. Dopmyna TOHKOM JTUH3BI.
pMYy https://m.edsoo.ru/ff0cddle
YBenuueHue JIMH3bI
JIaboparopHast pabota
31 «MccrnenoBanue CBOMCTB
M300paXeHUI B TMH3AX)»
Hucnepcus cBeta. CIOKHBIN cOCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wutepdepennms cera. Audpakius bu6nuoreka [JOK
ceera. JludpakunonHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI M yCTPOMCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKHU. [TocTynarsl bubnuotexa [JOK
CIIELIMAIBHOU TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKpaIlleHUE bubmmorexa TIOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprus ¥ UMIYJIbC PENSITUBACTCKON
38 gacThIbl. CBSA3b MACCHI C YHEPTHCH H bubnmotexa LOK
) https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
39 KonTponbhas padota «OnTuka. bubmuoteka [IOK

OCHOBBI crieNMaIbHON TEOPUU

https://m.edsoo.ru/ffOcf6f0
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OTHOCUTCIIBHOCTH

®otounbl. opmyna [Mnanka. DHeprus

but6mmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAaHNE Eubs 110K
HOINOTEKA
41 .0 A.T.
pororphexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CroiieToBa
3axous! porodddexTa. YpaBHeHHE
42 BH'HmTeI(/iliHa nq;(b@oma@(gema bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XUMHUYECKOE IEUCTBUE bubmorexa HOK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE!
44
¢boTorIeMEeHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo TeMe «JIEMEHTHI bu6anoreka LIOK
KBAaHTOBOU OIITHUKHY https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa no paccesHuio a-4actu bubmmorexa [IOK
PRLOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
but6mmorexa [IOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ffOdOafa
Nsnyyenne u nornomenue ¢poTOHOB
48 i I/I}II'Iqe exore aTOM;H co H(()ll)"O OBHS bubnmotexa LOK
P peRoA " A P https://m.edsoo.ru/ffOdOafa
SHEPTUU Ha OpyToi. Buabl ciekTpoB
49 BosHoBEIE cBoKCTBa YacTHIl. BOIHEBI bu6nunorexa LIOK

ne bpowna. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM yaniu3M. CrIOHTaHHOE U
BBIHY)KJICHHOE U3JIy4CHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

Caowuctna anb(da-, 6era-, ramma-
n3iydyeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usirydeHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI31 HYKJIOHOB B sijIpe.
Snepubie peakuunu. AnepHbid
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SIEPHOU
SHEPTEeTUKU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUIbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOIOICHUS U
perucTpanmu JIEMEHTAPHBIX YACTHII.
Kpyrastit cton «@yHnaMmeHTalbHbIE
B3auMOJAeHCTBUS. EMMHCTBO
(bu3MUECKON KapTUHBI MUpa»

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HauYe€HHE acTpOHOMHH. Bujg
3BE31HOr0 Heba. Co3Be3us, ApKHe
3BE3 b1, INIAHETHI, UX BUANMOE



https://m.edsoo.ru/ff0d0fd2
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nBrokenne. ConHeyHas cucreMa

56

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3]

S7

3BE3b1, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOU
MOCIEN0BAaTENbHOCTH. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBotonuu CoJiHIIA U 3BE3]T

58

Muneunsin [lyTe — Hama I'anakTuka.
[Tonoxenue u npuxenue CosHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B APAX TAIAKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPHUIUKI»

62

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBeKa

63

O6o0maromuii ypok. Poms u mecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o06maromuit ypok. Poib
(buzuveckoit Teopun B HOPMUPOBAHUH
MpEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

65

Oo6o06maromuii ypox. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOIC

66

PesepBHbIil ypok. MarautHoe noie.
ONEeKTPOMarHuTHAsE NHIYKIHS

67

Pesepubiit ypok. OnTuka. OCHOBBI
CIELAJIbHON TEOpUHU
OTHOCHUTEJIbHOCTH

68

Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax polb W MecTo (PU3MKH B
(GhopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIIbHOCTU

moaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEINIeH:
MaTepualibHasl TOYKA, WMHEpIHalbHas cHcTeMa OTCYETa, abCONIOTHO
TBEPOE TEJO, UICaTbHBINA Ta3; MOJETU CTPOCHUS T'a30B, )KUIKOCTEH U
TBEPABIX TEJ, TOYECUHBIM SJICKTPUUECKUU 3apsl — MpPU PELICHUU

¢bu3nveckux 3a1aq

10.3

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON TEOpHH
CTPOCHHSI BEIIECTBA W  DJIIEKTPOJMHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOe JBHXKEHHE, CBOOOAHOE MaJeHHe
TN, JBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX Tel, M3MEHEHHe oO0bEéMa Teln TMpU  HAarpeBaHUU
(oxJlaXkieHnHn), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAXKHOCTh BO3yXa,
MOBBIIICHHUE JIaBJICHUS Ta3a MPH €r0 HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy IapaMeTpaMH COCTOSHHUS Ta3a B H30MPOIECcCax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (u3HUecKue
BEJIMYMUHBI: KOOpAMHATA, MYyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DJHEprus,
MOTEHIIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexXxaHU4yecKas
MOIIIHOCTb; IIPU OMMCAHUH MPAaBUIBHO TPAKTOBATh (PU3HUECKHI CMBICI
UCTOJb3yEeMbIX BEIMYMH, MX O0O3HAueHHs M EAWHUIIBI, HaXOIUTh
(opMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEITMUUHY C JIPYTHMMHU

BEIn4YnHaMun

10.5

OnwuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEI W TCIUIOBBIC




SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETHYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSST JHeprusi, paborta rasa,
KO3(pPUIIMEHT TOJIE3HOTO0 JEWCTBUS TEIJIOBOTO JBHUTATENS, IpPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIUYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUNHY C APYTHMHU

BCIIMYHUHaAM

10.6

OnuceiBaTe W3ydEHHBIC DJJICKTPUYECKHE CBOWCTBA BEIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HAIpsDKEHHOCTh  1OJIA, IOTEHLMANI, PAa3sHOCTh IIOTEHLHAIOB; IIPH
OINMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYEHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIEI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C  JAPYTUMH

BCINYNHaMUN

10.7

AQHAIM3UPOBATh (U3MUYECKUE TIPOLECChl W  SIBJICHUS, HCIOJB3Ys
(bu3uMYeCcKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n I 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW DHEPIUH,
3aKOH COXPAHEHHS UMITYJIbCA, IPUHIMIT CYNIEPIIOZUIIMU CHJI, TIPUHITUIT
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpAaHEHUs JJIEKTPUYECKOTOo 3apsiaa, 3akoH Kymona; mpu 3ToMm
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC MMPUHIIHUIIBI JeHCTBUSA MalllvH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pas3iiniyate yCJIOBUA HX 0e30I1acHOro

HUCIIOJIBb30BaHHUA B HOBC@JIHGBHO?I KHU3HU

10.9

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIET0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJIB30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
aToM (opmyaupoBaTh TpobiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

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

10.10

OCYH.[CCTBJBITL npsAMbI€C W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX

BEJIMYHUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEeHHsS U




HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3MepeHI/II\/JI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QUINYECKUMH BEJIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKrX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yiibTaTaM UCCIECO0BaHNA

10.12

CobmromaTe mpaBmiia 0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
HCCIAEAOBAaHUN B  paMKaxX y4eOHOro OKCIIEPUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1aOOPaTOPHOTO 000PYAOBAHUS

10.13

Pemarp pacuérHble 3aauM ¢ SBHO 3aJaHHON (PM3MUYECKON MOJEIbIO,
UCIOJIb3YS (PU3NYECKUE 3aKOHbI M TNPUHLUIBI, HA OCHOBE aHaU3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢u3nyeckue BeTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAIbHOCTD MOJTYYEHHOIO 3HAUECHHUS

(hU3HUYECKON BETUIMHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKJACHUN C OMOPOM HAa WU3yYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

10.15

Hcnonp3oBaTh mpu  pelieHUH y4eOHBIX 3aJady  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIS IOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpETalMi M MpeJICTaBICHUS y4yeOHOM W Hay4yHO-NOMYJISIPHOM
nH(pOpMaLIMY, MOJIYYEHHON U3 pa3IUYHbIX MCTOYHUKOB;, KPUTHUECKU

aHAIM3UPOBATh MOJy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX W 3apyOeXHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pOBbS MU

COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

10.18

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPyNIbl, pPalUOHAIBHO  paclpenessaTh
00sI3aHHOCTH W TUIAHUPOBATh JEATEIIBHOCTh B HECTaHAAPTHBIX
CUTyallMsIX, aJleKBAaTHO OILIEHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIBI B peLIeHHe pacCMaTPUBAEMON TPOOIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBanusi

111

JleMOHCTpHpOBaTh Ha TMpUMEpax poib W MecTo (PU3MKH B
(OopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH W TE€XHOJIOTHH, B IPAKTUYECKON ACATEIbHOCTU

.]'IIOI[GfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHpPa

11.2

V4uuTeIBaTh T'paHUIIbl IPUMEHECHUA N3YUCHHBIX (bHSPIquKI/IX MOI[GJ'I@?IZ
TOYCUHBIN BHGKTpI/I‘leCKI/Iﬁ 3apAan, AsACpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHIH (PU3NIECKHUX 3a/1a4

11.3

PacnoznaBate usnueckue siBiaeHUS (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM W  KBAaHTOBOH  (pu3mkm:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUECKOE,
MarHuTHOE JneicTBUS TOKa, B3aMMOJICHCTBHE MarHuToB,
9JIEKTPOMArHUTHAsE HWHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM MW JBIXKYIIMWCS 3apsl, AJIEKTPOMarHUTHBIE
KojeOaHus W BOJIHBI, MPSMOJMHEHHOE PpACHpOCTpaHEHUE CBeETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHnus, audpakiuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTeCTBEHHas U  MCKYCCTBEHHas

PaauOaKTUBHOCTD

11.4

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHMTHBIE, ONTHYECKUE, JIEKTPUUECKYIO0 IPOBOJAUMOCTb Pa3INYHbIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckue  BENWYMHBI:  JJEKTPUUECKUH  3aps], CHila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHMS MarHUTHOTO
oy, cuiaa Awmmepa, cwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsii U CHJla TOKa B MpolLecce
TFapMOHUYECKUX  DJJEKTPOMAarHUTHBIX  KoJieOaHUil, ¢bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3bI, MPU OMNHUCAHUU MPaBUIBHO
TPAKTOBAaTh (PU3WYECKUII CMBICA HCHOJb3YEMBIX BEJIMYUH, UX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTUYNHAMH




11.5

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(1)I/ISI/II-IGCKI/I€ BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrUusd MU HMIIYJIBC (I)OTOHa, 1115]0)5(0 I
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bHBPI‘-IGCKHfI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.]H:I, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIWYUHY C APYTUMHU BCIINYNHAMH, BBIYUCIIATH

3HAYCHUC (bH?)PI‘ICCKOfI BCJIINYHHBI

11.6

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBI M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpAHEHUS DHEPIHH, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOH COXPaHCHHs OSJCKTPUYECKOTO 3apsia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHUCJA, IOCTYyNaTtel  bopa, 3akoH
paJIMOAaKTUBHOTO pachaja; MpH 3TOM pa3inyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArHvuTHOTO IIOJIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

11.8

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

3€pKaJiOM, TOHKOW JIMH301

11.9

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUHN H
MIPOIIECCOB C UCIOIB30BAHUEM IIPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  coOMpaThb  YCTAaHOBKY M3  TNPEAJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIbI

11.10

OcymiecTBnATh TpsMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPHU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OICHKN HOFpeHIHOCTefl H3MepeHHfI

11.11

HccnenoBath 3aBHCUMOCTH (PU3WYECKUX BEJIUYHMH C HCIIOIH30BAHUEM
NPSIMBIX ~ M3MEPEHWH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKcUpOBaTh pPE3yJAbTATHl TMOJTYYCHHOH 3aBUCUMOCTU (PUIUYECKUX
BEJTMYMH B BHJIE TaOJIUIl ¥ TpadUKOB, JIENaTh BBIBOJBI M0 PE3yIbTaTaM

ucciaca10oBaHUs




11.12

CobmomaTe mpaBuia 0Oe30macHOro Tpyna NpH  MPOBEICHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPUMEHTa, YydeOHO-
MCCIIEI0BATEIbCKON M MPOEKTHOM AEATEIBHOCTH C MCIIOIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BaAHUS

11.13

Pemrate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DU3NYECKON MOJIEIbIO,
UCTOJNB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
(dusnueckre BENMYUHBI B (HOPMYIIBI, HEOOXOUMBIE IS €€ pPEeIICHUS,
MIPOBOJIUTH PACUYETHI U OICHUBATH PEALHOCTD MOJIYYEHHOTO 3HAUCHHUSI

(bu3nYecKOil BETUYNHBI

11.14

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SABJICHUSA

11.15

Hcnonp3oBaTe MHpU  pELICHUMM YYEOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATD MMOJIY94aCMYHO HH(bOpMaI_II/IIO

11.16

O0OBICHATH IIPUHIUIIBI JIeHCTBUSA MalllrH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€30ITacHOr0 HCIIOJIL30BaHUS B

MOBCETHEBHOM KU3HU

11.17

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 370pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYIIbl,  pPalMOHAIBHO  PACHpENeNATh
00S3aHHOCTH ¥  IUIAHUPOBATh JESATEIbHOCTh B  HECTaHIAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

IPYIIBI B PELICHUE paccMaTpUBaEMOil poOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3nena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®uzuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAHUS OKpY»Karomiero mupa. Poib
JKCIIEPUMEHTa ¥ TEOpUHM B  Ipollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1.2

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunsle runote3sl. Ousnueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH
(buznueckux 3aKOHOB. [punanun
cooTBeTcTBUS. Ponp wm Mecto ¢u3uku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTHHBI Mupa, B MPaKTUYECKOU

NEeITEeIbHOCTH IO

MEXAHUKA

##HPartH#KMIHEMATUKA

2.11

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOI'o JBUKCHUAI. Cucrema orcuéra.

Tpaexropus

2.1

2.1.2

[lepemenienue, cKOpocTh (CpedHsiss CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. CrnoxeHnue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.14

CBobOoaHoe nmageHue. Y cKopeHrue CBOOOHOTO

magcHus

2.15

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPY’XHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texuuueckue yCTpOiiCcTBA: CIHUIOMETP,
JBIKEHHUE CHApPSAOB, LEMHBIE M PEMEHHBIC

rnepcaadu

2.1.7

IIpakTuueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, MPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IPOMEKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JBH)KEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
Hym0. V3yueHne ABMKEHUs IIapuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

2.2

#HPari#H## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akoH HproToHa ms MarepuanbHOMU
TOYKM B HWHEPLMUAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akoH HploToHa ma

MaTCpHUaJIbHBIX TOUCK

2.2.4

3akoH BCCMUPHOT'O TATOTCHHA. Cua TSOKeCTH.

IlepBas xocMuueckasi ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs

CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.




Koaddunment tpenus. Cuna cOnpoTUBICHHUS

IIpU ABHXKCHUU TEJIA B XKUJKOCTHU WUJIK rasc

2.2.7

HOCTyrIaTCJ'IBHOC M BpamaTCJIbHOC ABHXKCHUC

abCcoOTHO TBEPOTO Tena

2.2.8

MOMGHT CHUJIBI OTHOCUTCIILHO OCH BpaH_[eHI/Iﬂ.
[Tnedo cuibl. YcinoBHS paBHOBECHS TBEPIOTO
teaa 8 UCO

2.2.9

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

ABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3yueHue ABUKECHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JIIeliCTBHEM HECKOJBKMX cHII. MccnemoBaHue
3aBUCUMOCTH CHUJI YIPYTIOCTH, BO3HHUKAKOIIMX
B naedopmupyeMol MNpyKMHE U PEIUHOBOM
oOpa3iie, OT BEIMYMHBI WX Jedopmarum.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOIO

TCJIa, UMCIOIICTO OCh BpalllCHUSA

2.3

##H#Par#H##3AKOHBI COXPAHEHUNA B MEXAHUKE

NMnynsc mMarepuanbHONM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbIX ToueK. MmMmynsc cuiasl u
W3MCHECHHE UMITYJIbCa Tella
232 3akoH coxpaHenuss umnyiasca B HCO.
o PeaxTuBHOE IBIKCHUE
2.3.3 PaGora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckast sHeprus MaTepuaibHONW TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuass sHeprus. [loTeHnumanbHas
238 JHEpPTruUs YIIpyTO nepopMUPOBAHHOM
o npyxuHbl. [loTeHIManpbHAs SHEPTHUS Teja
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTeHIMaIbHBIE M HEMOTCHIIMAIbHEIC CHIIEL.
2.3.7 CBsi3p  paboTHl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTUn




CHUCTCMBI TCII. 3aKoH COXpPaHCHUA

MEXaHUYEeCKOM OHEpIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeckue ycTpOWCTBA: IBUKEHHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM Yyzaape.

UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

W3MCHEHHEM MEXaHHYECKOU OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJIAPHO-KUHETUYECKON TEOPUU

311

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUH. BpoyHnosckoe
neuxenue. [luddysusa. Xapakrep ABMKEHUS U

B33PIMOI[€I>1CTBI/I$[ HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE  CBOICTB

BEIIECTBA HA OCHOBE ATHX MOJIC/ICH

3.1.3

Macca w™onekyn. KonudecTBo —BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana temneparyp Llenscus

3.15

Mogens  upeansHoro  rasza.  OcHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOPHU UACATBHOI'O Ira3a

3.1.6

AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPTUU TEIIOBOTO JBUKCHMUS

yactul rasa. [lIkana temnepatyp KenpBuna

3.1.7

VpaBuenue Kianelipona — MeHueneesa.

3akoH /lanbToHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BE€HICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,




6apomeTp

3.1.10

[Ipaktuyeckne paboTel. M3mepenue Macchbl
BO3JyXa B KJIaCCHOW KoMHare. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTpPaMU COCTOSHUS

Pa3pEIKECHHOI0 ra3a

3.2

OCHOBbI TEPMOJINMHAMMKNA

321

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

3.2.2

KommyecTBo TENIOTH U pa60Ta. BHYTpeHHSIH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.23

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIUS, M3Iy4YeHHe. TernoéMKOCTh Tena.
VYnenpHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCILUIOTHI IIPU TCILIOIICpCaadC

3.2.4

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
IIEPBOI0 3aKOHa  TEPMOJMHAMUKHU K
u3omnpoueccaM. I'paduueckast UHTEpIIpeTALUSL

paboThI Taza

3.25

TermoBble MammHbl. [IpuHIMIBL  OElCTBUA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix  MammHax. KoadpdunueHt
none3Horo  geiictBus  (mamee —  KIIM)

terioBoi MamuHebl. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIVHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpOGJ’ICMLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaenbHOH

TEIIOEMKOCTH

3.3

##Pari### Al PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbIE




INEPEXO/IbI

33.1

[TapooOpa3oBanue u koHaeHcanws. Mcnapenue
U KHIIEHHE. VY nenbHast TEeIIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JAaBJICHUA

3.3.2

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXXHOCTh

Bo3ayxa. HacelmeHHsli nap

3.33

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpPHUCTAJIJIOB. >KI/II[KI/I€ KpHuCTaJIJIbI.

COBpeMCHHHC MaTcpHraibl

3.34

IInaBnenue wu KpUuCTalJIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

3.35

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHudyeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOpPUMETpP,  TEXHOJIOTHH
IIOJIY4EHHUS] COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

[IpaxTueckue paboTHI. N3mepenune

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###Par### O JIEKTPOCTATUKA

411

Onektpuzanys Ten. DeKTpudeckui 3apsi. JBa

BUJIa DJICKTPUUICCKHUX 3apsA/10B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKHU u

MOJYTPOBOITHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

DneKTpryeckoe ToJie. HampsxénnocTs
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

4.1.6

Pabota cuim  ANEKTPOCTATUYECKOTO  MOJIS.

TTorennuan. PasHOCTb TOTEHITNAIOB




HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM

4.1.7 JJIEKTpUYECKOM  mojie.  Jlmdnmekrpuueckast
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpnencarop.
4.1.8 ONeKTpOEMKOCTh  TUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  yCTPOWCTBA:  AJIEKTPOCKOTI,
419 JNEKTPOMETpP, AJIEKTPOCTaTUYECKasi 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHHBII IPUHTEP
4110 IIpakTuueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHPar###TIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosiHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE CONPOTUBIIEHUE. Y AEIbHOE
o COITPOTHBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napajuiesibHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOMIHOCTP PTEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHUE MCTOYHHKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpuueckoil enu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOJIUMOCTh TBEPIBIX
428 METaJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJUIOB oT TEeMIIepaTyphbl.
CBepxIpoBOIMMOCTh
4.2.9 DneKTpuuecknii TOoK B Bakyyme. CBolcTBa




3JIEKTPOHHBIX IIyYKOB

4.2.10

[onynpoBoanuku. CoOCTBeHHAs: M IPUMECHAs
IPOBOJUMOCTb IOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

DNEKTPUYECKU  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLAIINSL.

DneKTpoan3

4.2.12

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIL W HECAMOCTOSTEIbHBIN
paspsan. PaznuyHble TUIBI CaMOCTOSITEIBHOTO

pazpsna. Monnus. [1nazma

4.2.13

TexHuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN JIO]I,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI AuoA, ralbBaHHUKa

4.2.14

[IpakTnueckue paloThI. Nzyuenne
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

W3smepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusienus. HaOmonenue

QJICKTPOJIMN3a

11 KIIACC

Kon
pa3iena

Konnposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

#HH#HPart#M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHA S NHAYKIW A

4.3

43.1

IlocTtosnnple MarHuTbl. B3aumoneiicTBHe

INOCTOAHHBIX MarHuTOB

4.3.2

MaruuTtHoe TmoJe. BekTop MarHuTHOU

WHAyKIuKA.  [IpuHIUAN  CyNepIio3uIuy.




Jlunum marnuTHOM wuWHAYKIuU. Kapruna
JUHUMA  MAarHdTHOM  MHAYKIMHU  TOJIA

IIOCTOSAHHBIX MAarHuToOB

MarsnutHoe 1oJIe NIPOBOAHUKA C TOKOM.
Kaptuna JMHUN 1O AJMHHOTO INPSMOTO

MIpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 IPOBOJIHMKA, KATYHIKA C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpoOBOAHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, €€ MOJyJIb U HAallpaBJICHUE
Cuuiia JlopeHua, e€ MOyJib U HalpaBIICHHE.
JIBr>keHue  3apspDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuTHOM 1one. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON UHAYKITUU
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHOM
438 uHaykuun Papanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJIHUKE, JBIOKYIIEMCS
439 IIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM
nosie
4.3.10 [IpaBuso Jlenia
NuayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
43.11
O/1C camonHayKIIMU
DHeprusi MarHUTHOTO TOJIsI KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AIIEKTPOJIBUTATETb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
4315 [IpaxkTrueckue paboThI. N3yuenne

MAaromuTHOro T1I10Ji1 KaTylllKh C TOKOM.




UccnenoBanue OeWCTBUS  ITOCTOSHHOTO
MarHurta Ha pamKy ¢ TokoMm. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIIUHU

KOJIEBAHMA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarenprast cucrema. CBoOomHBIE
KojeOanus. ['apMoHWYecKkue KoyeOaHuUs.
IMepuon, wacrora, amrmumryga u (asa

KOJIeOaHUit

512

[IpyXuHHBIH MasTHUK. MaTemMaTuyeckun

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUM.
Kunematuueckoe u JUHAMHUYECKOE

OIMCAHUE KONeOATEbHOr0 IBUKEHUS

5.14

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJeOaHUsX. Cas3b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMH KoyieOaHHil e

CKOPOCTH M YCKOpPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UAeaIbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanoruss MexXIy MEXaHWYECKHUMU U
AEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.

®opmyna TomcoHa

5.16

3akoH COXpPaHCHUA DHCPTUU B HACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

5.1.7

BoinyxeHHbIE MEXaHUUYECKHE KoJeOaHus.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie JJIEKTPOMAarHUTHbIE

KOJICOAaHUS.

5.18

Ilepemennbii  TOK.  CHHYycOMJAJIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTh MEPEMEHHOTO TOKA.




AMIUIUTYZAHOE M JEHCTBYIOIIEE 3HAUEHUE

CHUJIBI TOKA U HAIIPAXKCHUSA

5.1.10

Tpancdopmarop. [Iponssoacrso, nepegaya
U NOTpeOJIeHUE DJIEKTPUYECKON SHEPruu.
OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
UCIIOJIb30BaHUS JJEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

IIpaktuyeckue pabotsl. MccnenoBanue
3aBUCUMOCTH IepuoJia MaJlbIX KoseOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeNU W3 IOCIEAO0BAaTEIbBHO COECIUHEHHBIX

KOHACHCATOPpAa, KaTYIIKH U PE3UCTOpa

5.2

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuueckue BOJIHBI, YCIIOBHUS
pactipoctpanenus. I[lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIbHBIC BOJTHBI

522

###Par### Nnrepdepenuus u audpakius

MCXaHHUYCCKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3ByKa

5.24

DJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
WU3JYyYECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanust BektopoB E, B u v

B 3HeKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEIOMIICHUE, MOJIPU3aANHS,
mudpakuus, uHTepdepenuus. CkopocTb

OJICKTPOMAardiuTHBIX BOJIH




5.2.6

[xamna 3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUMNBl PaTUOCBI3U U TEJICBHUICHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  pagUONpPUEMHMK,  TEJIEBU30p,

aHTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

5.3.1

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETA

B OJIHOpOJIHOM cpene. JIyd cBeTa

5.3.2

OtpakeHne cBeTa. 3aKOHBI OTPAKECHUS
csera. [loctpoenne M300payKeHHI B IIOCKOM

3epKase

533

[penomrenne cBeta. 3akOHBI TMPETOMIICHUS
CBeTa. AOCOITIOTHBIH IOKa3areib

IMPEIIOMIICHU A

534

Iomxoe BHYTPEHHEE OTpPa’KECHUE.
[IpenenbHbIl yros IMOJHOTO BHYTPEHHEIO

OTpaXXCHUSA

5.35

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

CoOuparomye ¥ paccerBalONINe JMH3BL
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKAas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHn B COOMPAIOIINX
W paccenMBalommx JuH3axX. Dopmyna
TOHKOW JMH3bI. YBEJIMUYEHUE, J1aBaeMoe

JINMH30M

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKH




5.3.8

Wntepdepennuss  ceera.  KorepenrtHsie
VCTOYHHKHU. YcnoBus HaOI0IeHUS
MaKCHMYMOB u MHUHHUMYMOB B
UHTEp()EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba3HbIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmuss  cera.  JudpakumonHas
peméTka. YciaoBue HaOJIIOACHUS TJIABHBIX
MaKCHUMYMOB npu naJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUOHHBIM ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, IU(ppaKLuOHHAS peeéTka,

TOJISIPOUT

5.3.12

[IpakTnueckue  pabOTHI. Nsmepenune
nokaszarens npesnomieHus. MccinenoBanue
CBOMCTB  HM300pakeHMM B  JIMH3aX.

Ha6J’IIOI[eHI/Ie AUCIICPCUU CBCTA

BJIEMEHTHI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTh
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

OPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6.2

OTHOCUTENBHOCTh OMTHOBPEMCHHOCTH.
3aMeJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

3HCpI‘I/I}I " UMITYJIbC CBO60,[[HOI71 JaCTUIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. DHEPrus IOKOs

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA




7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyiia [1naHka cBsA3M dHEPrun
doToHa Cc ero 4acTtoTo. OHeprus u

uMIyibe GOoToHA

7.1.2

OtkpseiTHe U uccienoBanne Gporodddexra.
OIBITEI AT. CroieToBa. 3aKOHEI

dotorddekra

7.1.3

YpaBHeHue DHHIITEHA s
dhoTorddekra. «Kpacnas TPaHMIIA

dotorddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.15

XHUMHUYECKOE IENCTBUE CBETA

7.1.6

Texnuueckue ycTpoiicTBa: (HOTORIIEMEHT,
(dboTomaryuk, COJIHCYHAasI Oarapes,

CBETOAHNO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pesepdopna no uccnenoBaHUIO CTPOSHHS

aToMa. HnaHeTapHas[ MOJZCIb aToOMa

7.2.2

[Toctynatet bopa. N3nyuenne "
noryionieHe  (GOTOHOB TpU  Iepexoje
aToMa C OJHOTO YpOBHS OJHEPIMM Ha
npyroi. Bunsl criektpoB. CHekTp ypoBHER

SHEPTUH aToMa BOJIOPOa

7.2.3

BonnoBele cBoicTBa yactull. BomHbl ne
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M. Jludpakuus 3JIEKTpOHOB Ha

KpucTtajuiax

7.2.4

CrooHTanHOE U BBIHYKICHHOC H3JIYUCHHUC.

YcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHayM3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktrueckue  pabotel.  HabGmonenue




JIMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoapl HaONMIOAEHUST M pEruCTpaluu
7.3.1
JIEMEHTAPHBIX YaCTHUI]

OTKpbITHE  PAaTUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuro cocraBa
7.3.2 paavoakTUBHOrO u3nydeHus. CBoilcTBa
anb(da-, O6eTa-, TaMMa-m3ryueHus. Briusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkpbITHE  NPOTOHAa U HEUTPOHA.
Hyxnonnass mozmens siapa ['eiizenOepra —
7.3.3
WBanenko. 3apsan simpa. MaccoBoe 4HCIO

sapa. M3oronsl

Annda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacman.  ['amma-
7.34
U3JIyYCHUE. 3akOH  pajMOaKTHBHOIO

paciaga

3 OHeprus CBA3M HYKIOHOB B  sJIpeE.
7.3.5
SAnepusie cunbl. Jledekt Maccel aapa

Snepuble peakuuu. JleneHWe W CHHTE3
7.3.6
Anep

Snepusii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl W  MEPCHEKTUBBI
7.3.7
SIEPHOM  DHEPreTUKHU. OKOJIOTMYECKHE

ACIICKTHI ﬂ}lepHOﬁ SHEPICTUKU

OneMeHTapHble  4vacTuipl.  OTKphITHE
7.3.8 MO3UTPOHA. dyHaaMeHTaIbHbIE

B3aMMOJIEHCTBHUSI

TexHuueckue  yCcTpoHCTBa:  JTO3UMETP,
7.3.9 Kamepa BunbcoHa, snepHblii peaxTop,

aToMHas bomOa

IIpaktnueckue pabotel. HccnenoBanue

7.3.10 TPEKOB YaCTHII (o TOTOBBIM

dhoTtorpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Cos3Be3mus, spKue

SBéB,HBI, IIAaHETHI, UX BUIUMOC IBUKCHUC

8.2

Conneu”as cucreMa. IlnaHeTbl 3€MHOU
TPYIIIIBL. [lmanersI-ruradTol u ux
CIIyTHUKH, KapJIMKOBBIC IJIaHETHI. Masbie

testa COTHEYHON CUCTEMBI

8.3

Comane, ¢orochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/1bI, WX OCHOBHBIC XapPAKTCPUCTHUKH:
Macca, CBETUMOCTb, PaJMyC, TeMIepaTypa,
HxX B3aHMOCBS3b. Jlnarpamma
«CTIEKTPATbHBIA ~ KJIACC —  CBETUMOCTBY.
3Bé3npl  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCUMOCTE «Macca — CBETHMOCTbY» HJIA

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

###Par###BuayTpeHHee  CTpoeHue  3BE3NL.
CoBpemeHHbIe IIPEICTaBIICHUS 0
NpoucXokaeHun | sBomormu ConmHua u

3BE3. DTanbl )KU3HU 3BE3]I

8.7

Mneunsii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacupenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne un nBuxenne ConHua B
lanaktuke. [lnockass u  chepuueckas

noacucTeMsl I'ajJakTuKU

8.8

Tunel ramaktuk. Paguorajaktukn H

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK

8.9

Bcenennas.  Pacmmupenune  BceneHHOM.
3akon XaO0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogenbs  «ropsuen

Bcenennoii». PenukToBoe usinyyeHue




8.10

MacmtabHass ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



