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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroM enepalibHON pabdodeil MporpaMMbl BOCHUTAHUS U
KOHIICTIIIUKA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copnepkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyuyeHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJAMMOCTh pPealh3allii MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3zoBaHus, TUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKHU: JIUYHOCTHEIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e TIUIAHUPYEMBIC PE3YyJbTaThl OCBOCHUS Kypca (pU3MKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI M0 T'0J1aM O0Y4YCHUS;

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

®du3rka Kak Hayka O HauOolsiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TIOJIY4eHUs] HOBBIX MATEpHaJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBHIMOJTHEHUN UMHU YU4E€OHBIX UCCIICI0OBaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOmero oOpa3oBaHUS
MOJIOKEH PAI HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3iesioB (PM3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaownoti  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJIep>KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (U3UUecKue Teopur ((PopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIAOOPaTOpHBIX padoT,
KOTOpBIE B MIporpaMmme 1o (pusnke oObeIMHEHBI B OOIIWHA CITMCOK YYCHHUYECKHUX
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. Ilpm >TOM oOecrneunBaeTcsi OBJAJECHUE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHWE yHAENSCTCS PEHICHUI0 PAacYETHBIX W KadeCTBEHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs HA
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOeCrledeHH0 ydeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKIa. B kabunere (U3HKU AOIKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHUSL JAOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue HHTEpeca W CTpEMJICHUS OOYYAIONIUXCS K HAYyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3Y4YEHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

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

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKU 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, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

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

e OCBOCHHE CMOCOOOB pEHICHHs pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHHS HA OKPYXKAIOUIYIO
cpeny;

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

e CO3JaHME YCIIOBUHM JJI1 Pa3BUTUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOMH,
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 1o (¢U3MKE TMEpeueHb J1a0OpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO O3HAHUSA

®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.

[lepemelienne, CKOpOCTh (CpenHsiE CKOPOCTb, 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, YCKOPEHHUS, IyTH U [EepEeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

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

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

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanre IBUKEHUH C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

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

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Tena. Cuina. [Ipunnun cynepno3unuu cuil. Bropoi 3akoH HeroroHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

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

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

Tpenue. Buapl Tpenus (1mokosi, CKoiabxkeHus, 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 cuibl OTHOCUTENBHO OCH BpameHus. llnedo cuiel. YcmoBus
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, 1abopamoptsle pabomwl

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 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

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

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo Bemectra. [loctosinnas ABoraapo.

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



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKON SHEpPruu TEIUIOBOIO JBMXKEHMS dacTtul] rasza. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlieHUEe H3OMPOLECCOB: H30TEPMa, M30XO0Pa,
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, nabopamopnvie pabomol

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
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 crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONIPOBOJAHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IeJIbHAS TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMoCTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.
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TexHuyeckue yCTpoOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

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

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y AelbHast TerioTa miaBienus. CyOoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. OJEKTpUYEeCKHil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIEKTPUUYECKOTO 3apsia.
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B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsi.
Onektpuueckoe mnojne. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYNEPHO3ULANA DNEKTPUUYECKUX Moyeil. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AUDJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW IPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHIEHCAToPa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJENbHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpbHOE, MAapALIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi tenu. KopoTtkoe 3aMbIKaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpOoBOIHUKMY. CoOcTBeHHas v MpUMECHAs MPOBOJIUMOCTh
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.
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ONEeKTpUYECKHA TOK B  PAcTBOpax M paciulaBaX  dAJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B raszax. CamMOCTOSATEIbHBIM M HECAMOCTOSATENIBbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUS U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JIUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

N3yyeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue amextposusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIiecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runores3a, (Qu3nMyeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, rurnep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B dKUBOW NIPUPOJIE.
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Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJUTHYECKAS JHUCCOLMALINS,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeidb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
IIOJIyYEHHsI COBPEMEHHBIX MATEPUAIOB, B TOM YHCJIIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTpYMHBIN IIPUHTED, DJIEKTPOHArpeBaTEbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KITACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJieW. JIMHUM MarHUTHOM WHAYKUMH. KapTWHAa JNUHWKA MarHUTHOU
MHIYKIAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T0JIe TpPOBOJHMKA C TOKOM. KapTWHa JMHUN WHAYKIUHA
MAarHuTHOTO TIOJI JUIMHHOTO IIPSAMOIO NPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTylIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHKYILAs CUjla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS Cuia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHME: IIOCTOSHHBIC
MarHuThl, JJEKTPOMATHMUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTUL], UHIYKIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JInHMY MHAYKIIMY MarHATHOT'O OJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI 3JIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuio Jlenua.

3aBHUCUMOCTD JJIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHue CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3y4yeHne MarHuTHOTO IOJIS1 KaTyIIKH C TOKOM.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenprHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXxaroumux Kojie0aHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.
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TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUST OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAUMHEHUHU PpPE3UCTOpa, KATYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TUHUYU AJIEKTPONEPEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUH Ipy3a Ha HUTH OT
JJIMHBI HUTU U MacChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JyiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue ¥ pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

KoneOGmromeecs Ten0 kKak UCTOYHUK 3BYKa.

HaOnronenue oTpaxkeHus U IpeIoOMIICHUS] MEXaHUYECKUX BOJIH.
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Hab6mronenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YaCTOTOM KOJEOaHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXEHHUE,
npesioMJIeHUE, MoJspu3anus, Judpakiuus, UHTepdepeHIus.

Tema 3. Onmuxa

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

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosiHUE W ONTHYECKas cujla TOHKOW JuH3bl. [locTpoeHune uzoOpakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHHWS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
INIABHBIX ~MAaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pAacpOCTPAaHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBannie CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.
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[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HaOmronenue noyisipuzaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIbLHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEUATbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETA B BaKyyMe€, IPUHIINI OTHOCUTEIBHOCTH DUHILITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU M COKpALICHHE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (OTOHA C €r0 YACTOTOM. DHEPIrust
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodaddexra. «KpacHas rpanumay
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUrO 0 -4acTHII.
[ImanerapHas mogmenp aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIeKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.
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BousiHoBBIE cBOMicTBa yacTull. Bosnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
Habronenue TMHeHYaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUS sAnpa. OTKpwITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1mo  ompeneneHuio  cocrasa
paavoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.
Anbsda-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHE. 3aKOH PAIMOAKTUBHOIO pacaja.
DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepusiii cunte3. IIpoGiaeMbl U TEPCHEKTUBHI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.
®dyHIaMeHTalbHble B3aUMOAEHCTBUA. EAMHCTBO PU3NUYECKOi KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YaCTHLL.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dranbl pa3BUTHs acTpoHOMUU. [IpUKIagHOEe U MUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum CoyiHIA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3B€31. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOKACHUN U 3Botound CosHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPEICTICHHS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CeBEpHOro NOMyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo0o0maroniee MOBTOPEHUE

Ponp Qu3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue xypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
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MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00MUS TPEYTrOJbHHUKOB,
ompeiesIeHHe UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMIpUpOJiE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NCUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAIIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULINYECKOM PEIIETKU, CHEKTPaJbHBIN
aHaJIn3.

l'eoepagusa: MarHUTHBIC TIONIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocusa: JNVMHWUW DJEKTpPOIIEpeaay, TIEHEpPaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, PaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.

21



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKIECHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alliy;

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

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,

NpUCYIIEro (PU3nYecKoi HayKe;
22



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTH JKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TJ100aJIbHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

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

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jiornyeckue AeMCTBUA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILEeIu ACATCIBHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IESITEIbHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YyJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAUHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE IPH PEIICHUH KU3HESHHBIX TIPOOJICM.
ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

23



BJIAJETh HAyYHOW TEPMUHOJOTHEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN ESITeIbHOCTH
B 007acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTaliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ PpEeLICHUs, HAXOAUTh apryMEHThl Ul JOKa3aTelIbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/IeTh HaBbIKAMH MOJIydYeHUs MHPOpMAIUU (PU3MUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIUU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHI B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHS:
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OCYIIECTBIIATH OOIICHNE HA YPOKax (PU3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;

pacmo3HaBaTh TPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd ®  CMST4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIWBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JEATENIbHOCTH, OpPTraHW30BBIBAaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHHMH Yy4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOTO y4JaCTHHUKAa KOMAaHIbI B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEU C TO3UIMH HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TIOBEACHHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIHLHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3a/1a4, IJIaH BBITOJHEHUS MMPAKTUYECKON pabOThI C YUETOM MUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsM;

pacIIMpATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPENOYTECHUI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIIMH B 0OJACTH
(GbU3UKH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTb KOPPEKTHUBHI B JICSITCIIHHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
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BJIaJIcTh ~ HaBBbIKAMH  TO3HABATEIbHOM  peduieKCcuM  KakK  OCO3HAHUS
COBEpIIAEMbIX JICHCTBUM M MBICIUTEIBHBIX MPOIECCOB, HMX pe3yJbTaTOB U
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHMST;

yMETh OIICHUBAaTh PHUCKHM W CBOCBPEMEHHO NPHHUMATh PEIICHUS IO HX
CHIDKEHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3yIbTaTOB
JeSTCIIbHOCTH,

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M apryMEHTBl JPYTUX IIPU aHaJIu3e pe3yJbTaToB
JeSATEeIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mporecce nOCTIKEHHUS TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢Gu3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATLHBIN HUHTEJICKT, MIPEI0JIarafoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE AMOIMOHAIEHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTUPOBATBCI K
HYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCrexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTEH;

HMITATHH, BKIIOYAIOIICH CIIOCOOHOCTh IMMIOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKMUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHUIA:
JIEMOHCTPUPOBATh HA MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIbHOCTH JIFOJICH;
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YUUTBHIBaTh TPaHULBl IPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPIOE TEJNO,
UJCANBHBIA ra3, MOAEIN CTPOEHUS ra3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PEIICHUH (PU3NYECKUX 3a/1aY;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MIPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHENHOE
JBUKEHUE, CBOOOJHOE IMaJ€HUE TEJ, ABWKEHUE 110 OKPYKHOCTH, WHEpLUS,
B3auMozeiicTBue Ten, Auddys3us, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJIBIX TEN, U3MEHEHNE 00BEMA Tell MPH HArpeBaHUU (OXJIKIECHUH ), TEIIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHJACHCALMS, IUIABJICHUE, KPUCTAUIA3alus, KUIICHHE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIy I[apaMeTpamMu COCTOSIHUSA Ta3a B  HM30IPOLIECcCax,
AIIEKTPU3ALUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

OINKCHIBATh MEXAHUYECKOE JBMKEHHME, UCIOJIb3YS (PU3MUECKUE BEITUYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHHE, CKOpPOCTb, YCKOPEHHME, Macca Teja, CHIIA,
UMITYJIBC T€JIa, KHHETHYECKasl DHEPrus, NOTCHIMAIBbHAS 3HEPrUs, MEXaHUYECKas
paboTa, MexXaHW4YecKass MOIIHOCTh; NPH ONUCAHWU NPaBUIBHO TPaKTOBATh
(U3MYECKUI CMBICT HMCHOJBb3YEMbIX BEJIMYMH, UX OO0O3HAUEHUS M €IUHHIIBI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh H3YYEHHBIE TEIUIOBBIE CBOICTBA TE€JNI U TEIJIOBBIC SBICHHUS,
UCIIONb3ysl (PU3MYECKME BEJIWYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIrHsi XaOTUUYECKOro JBHIKEHHSI MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTbI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTeNs; NpU ONHUCAHUU
NpaBUIBHO TPaKTOBaTh (PU3MUECKUI CMBICT HCHOJB3YEMBIX BEIWYUH, HUX
00O3HAaYeHUsT W EAUHUIBI, HAXOAUTh (OPMYJbL, CBS3bIBAIOLIME JAHHYIO
(pU3MUYECKYIO BEIMUUHY C IPYTUMHU BEINYNHAM;

ONMCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U IIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PUBNYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
AIEKTPUUECKOE MOJIe, HANPSHKEHHOCTD TMOJIsl, MOTEHLUAN, pa3HOCTh MOTEHIIUAIIOB;
Ipy ONHMCAHWM TMPABUIBHO TPaKTOBAaTh (PU3MYECKUA CMBICT HCIHOJIb3yEMbIX
BEJMYMH, MX OOO3HAUCHMs] U EIUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3MYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMY;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOILIECChl U SIBJIICHUSA, UCIONb3YsI (PU3MUECKHE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXPaHEHUs MMIIYJIbCa,
OPUHIUI CYNEPIO3ULIUA CHJI, MPUHUUI PABHOMNPABUS WHEPLHAIBHBIX CHUCTEM
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OTCuU€Ta, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUYECKOro 3apsna, 3akoH KylloHa, Opu 3TOM pas3inyaTh CJIOBECHYIO
(GbOpMyIHMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarTh YCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMIOJHATh AKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U
IPOLECCOB C HCIHOJb30BAaHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUH, MpPU 3TOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIIOKEHHOT0O OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaTH BHIBOJIHI,

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHUs U MCIOJb30BaTh W3BECTHHIE
METO/IbI OLICHKHU MTOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUN, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIe TaOnMIl U rpaduKoOB, AeNaTh BBIBOBI IO pe3yJibTaTaM MCCIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJTy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATh JOTMUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOl Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue sBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSAPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;
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IPUBOJUTH IPUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAaHWS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKpYXalolleH cpene;

paboTaTh B TIpyHIl€ C BBIIOJHEHUEM Pa3IUYHbIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE PAaCCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KApTUHBI MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTHM, B IMPAKTHUYECKOW JEATEIBHOCTH JIIOJEH, LEJIOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SACpHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOIO siipa NMpHU PEIIeHUH (PU3NYECKUX
3ajady;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPUBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MAarHUTHOTO IIOJSL Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAas
PaAOaKTUBHOCT;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NIMYHBIX  Cpel) |
AIIGKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), UCIMONB3YSd (PU3NYECKUE BEIUUYUHBIL:
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSIKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MOJs, cuia Amrmepa, cuna JlopeHua, HWHIYKTUBHOCTH
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHoJ U 4YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsAl W cuja ToKa B Ipolecce
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rapMOHUYECKUX OJEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3bI, MPH OIMHWCAHUHM TMPABUIBLHO TPAKTOBATh (HU3NUECKHUI
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHWS W €IUHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEIIMYMHAMM;

OMHUCHIBATh H3yUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOIb3Ys
dbu3nYecKre BETWYUHBI: CKOPOCTh JJCKTPOMArHWTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CIWHMIIBI, YKa3bIBaTh (hOPMYJIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEITUUMHBI,

aHAMM3UPOBATh (PU3HUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI W MPUHITUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoymns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIIMH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUSI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHS HMMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHs MacCOBOTO YHCIIA, IMOCTyJIaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, 0O0JacTH)
MIPUMEHUMOCTH;

OTIpEICIAITh HAMIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUUA W
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHUMN: TPH ITOM
dbopmymupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBaTH BHIBOIHI,

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBINH CIOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: MPU O3TOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHpPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3WYCCKUX BEIWYWH B BHUIC TAOJHIl H
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHHUS,
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coOro1aTh mpaBuia 0€30MacHOTrO TpyJa MPHU IMPOBEICHUM HCCIECJOBAHUN B
pamMKax Y4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BAHUS;

pemarb pacyéTHhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKHE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a/1a4U
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOUMbIe NIl €€ pEelIeHus, MPOBOJUTH PAcU€Thl M OLIEHWBATH PEATbHOCTh
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKIECHUH C ONMOpOH Ha H3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
duznueckue SBICHUS;

UCTIONB30BaTh  MPH  pPEIIEHWH  y4ueOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TPEJCTaBJICHUS y4eOHOW M HAyYHO-TIOMYJISIPHOM MH(pOpMAILUH, OJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJIy4aeMyt0 HH(OPMALINIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpeie;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3JIMYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAEMON TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [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 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarsurtHoe 1oJe. 11 1 3 bubnunoreka LIOK
' DNeKTpOMarHuTHasE UHIYKITUS https://m.edso0.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue u 9 1 bubmuoreka [{OK
' AJIIEKTPOMArHUTHBIE KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
MexaHnyeckue u bubmmoteka IIOK
2.2 5 1
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATIBHON TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Bubmuorexa LIOK
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bubnunoreka LIOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTBI aCTPOHOMUU U 7 1 bubmmoreka [JOK
acTpou3uku https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;;T:;(;??U}? £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

35


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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Koutpoasubie IIpakTunyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmmorexa LIOK
e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
BXoaHOM KOHTpOJIb 3HAHUI.

4 PaBHOMEpHOE NTpAMONIMHENHOE 1 1 bubmmorexa [OK

p p https://m.edsoo.ru/ff0c3620
JBUKEHUE

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

P . bubnuotexa [JOK

7 JIBrmKeHNEe MaTEpUAIILHON TOUKH 10 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada
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[Ipunnun otHOCcHUTENbHOCTH [ anumnes.

TOYKH. TeopeMa 00 U3MEHEHUH
KUHETHYECKON SHEPTHUn

8 HuepunanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
prt N ’ https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
9 cymneprno3uiuu cui. Bropou 3akox bubmmorexa LIOK
yrep ' p 5 https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHOU TOYKU
Tperuu 3akon HeroToHa niis bubnnoreka [HOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubamorexa LOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTh

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

13 Cuia Zﬁn OTI/IBJ'IGI?I/I(lS)I npu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIM ra3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOYEK. bubmuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE NBUKEHHE
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK

https://m.edsoo.ru/ff0c4502
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17

18

19

20

[TorennmaneHas 3HEPrHUsL.
[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

[ToreHnuuanbHple ¥ HEMOTEHIIMAIbHbBIC
cuibl. CBs3b pabOTHI
HEMOTEHUUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHHUUYECKOU
SHEPTUu

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO JKI'yTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

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

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo
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TermoBoe paBHOBecue. TemnepaTrypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus

o5 Wneanbnsiii raz3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

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

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza

29 W3omporieccel B neabHOM rasze u ux bubnuoreka [IOK
rpagudeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKOU CUCTEMBI U
crocoOrI e€ u3mMeHenns. KonmmdaecTBo bu6nmoreka [JOK

30
TEIUI0THI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UCATLHOTO
rasa

31 [IpoMexyTOUHBIN KOHTPOJIb 3HAHUH. 1 bubnuorexa [IOK
Bunae! rerionepenaun https://m.edsoo.ru/ff0c5¢c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5¢c36

Teruionepenaye. AauadbaTHbIN mpoiecc

33 [lepBbIit 3aKOH TEPMOJIMHAMUKHU U €0 bubnuotexa [JOK
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IMPUMCHCHHUC K U30IIpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon bubmmorexa [TOK
Pypoie. BTOp https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpuniun nevicteus u KII1/ TenmoBoit bubmuoreka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOTUYECKHe MPoOIeMbl
TEIUIOHEPTETHKU
38 Ob6o6maromuit ypok «MosekynspHas bubnnorexa [HOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI 1 bubmorexa LHOK
y2Up ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTH BO3Ayxa. HackllieHHbIH bubmorexa HOK
Y% - https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucranmnmueckue u
42 amopdHbIe Tena. AHU30TPONHA bubnnorexka [JOK
CBOHMCTB KpHUCTAJLIOB. JKujakue https://m.edso0.ru/ff0c65f0
kpucTtayyibl. COBpeMEHHbIE MaTepPHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 VY enbHas TEIUIoTa IUIaBICHUS bubmorera [JOK
’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHeHHE TEIUTOBOTO OaslaHca bubmorexa HOK

https://m.edsoo.ru/ff0c6820
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OnexTpuzanus Ten. DIeKTPUIECKUN

bubmuorexa [JOK

45 3aps. JBa BUIA DJIIEKTPUUECKUX
pan. 11 a p https://m.edsoo.ru/ffOc6bcc
3aps0B
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI OBOIHUKU 3a2))H COXpaHEHUSs buGnnorexa [IOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsia
B3anmoneuncTBue 3aps10B. 3aKOH
47 Kynona. ToueyHLIW DIIEKTPUICCKUN bubnmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>k€HHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnnoreka [JOK
SJIEKTPUYECKUX ToJen. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
' Hat https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKH B
50 BHIZ:KT OCTaTUYECKOM nonIe bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoeMkocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIMIT EKCTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOMMPOBAJIIBHOT'O
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anmnapara, CTpyWHOIO IIpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3azemileHue EeKTPOpruOOpOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.

55 Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu
[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIAHHOE COCAMHCHHE Eu6 1IOK
nOJINOTEeKA
56 npoBoAHKUKOB. JlaboparopHas pabota 0.5
POBOA paTopHa p https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY
57 PabGoTa 1 MOIIHOCTE ANEKTPUIECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ffOc7838
3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuyeckoi nemnu. Koporkoe
bu6nmoreka [JOK
58 3ambIkanue. JlabopaTopHas pabora 0.5
https://m.edsoo.ru/ffOc7ae0
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHS
HToroBas mpoMexyTodHast
59 aTTecTanus 1 bubmorexa HOK
R - Y https://m.edsoo.ru/ff0c8c56
o Teme "DIIEeKTPOAMHAMHKA
O06o06maromuit ypok
60 «IEKTPO I/IHaN}IIEKa» / Beepoccuiickas 1 bubmorexa HOK
poA P https://m.edsoo.ru/ff0c88be
poBepouHas pabora
61 DIeKTpOHHAs MPOBOUMOCTD TBEPIBIX

METaJI0B. 3aBUCHMOCTD
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CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.

62 . 1
CBoWHCTBA JIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 MpUMeCHas MPOBOAUMOCTh. CBOMCTBA 1 bubnnoreka HOK
p—~n-nepexona. ITonynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DNEKTPUYECKUH TOK B PaCTBOPAx U
pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK

64 1
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEKTPUYECKUH TOK B ra3ax.

65 CamMocTosATenbHBIN U 1 bubnnorexa [HOK
HECaMOCTOSATENIbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npudopsl U

66 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
[IpoBepounasi pabora 1o Teme

67 «nekTpocratuka. [locTosiHHBIN 1 bubnuotexa [JOK
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPelaX»

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68 6

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fll:;:eﬂﬂﬂ :)I;l[()l;l:())]]zl;feﬂbﬂble
padoThI padoThI pecypeni

[TocTostHHBIE MATHUTHI U X

B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK

Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778

MarHuTHON MHIYKIIUH

MarsuTHO€ noJje NpOBOJHUKA C

TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK

B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK

MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TTOJIS HA

MPOBOAHMK ¢ TokoM. Cumita Amnepa.

JlabopaTopHas pabota 1 1 bubmuoreka [JOK

«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO

MMOCTOSIHHOTO MarHuTa Ha pamKy C

TOKOM»

BX0aHOM KOHTPOJIb 3HAHUH.

JlelicTBME€ MarHUTHOTO TTOJIST Ha

JBUKYIILYIOCS 3apsKEHHYIO YaCTHUILY. 1 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c9df4

Cuna Jlopenna. Pabota cubl

Jlopenua

OnekTpoMarHuTHas HHAYKIus. [loTok 1
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BEKTOpa MarHUTHON uHAyKuuu. 31C
WHAYKIUU. 3aKOH JIEKTPOMAarHUTHON
unaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

10

11

NunykTuBHOCTD. SIBIICHUE
camonnaykiuu. 3J1C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoNCTBa U HX
HNPUMEHEHHE: TIOCTOSTHHBIC MATHHTHI,
AIIEKTPOMATHUTHI, JJICKTPOIBUTATE b,
YCKOPHUTEIH AJIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHASI MeYb

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHAST HHIYKIHS
KontponsHas paboTa mo Teme

«Mar"auTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

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

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonndeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpatienue sHEprun

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproja MajbIxX KoyieOaHuii rpy3a Ha
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HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenpabid KoHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeaTbHOM KOJIeOaTeTbHOM KOHTYPE.
AHaorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIEOaHUSIMU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€AIIbHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromux
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
Kosje0anus

IlepemennbIn TOK. CHHYCOUJAIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HanpsHKEHU

Tpancdopmarop. [Ipoussozacrtso,
nepeaaya v norpedieHue
JIEKTPUUYECKON SHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro ToKa,
JIMHUU 3JIEKTpoIepesayd

DKOJOTrHYeCKHe PUCKU TIpU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.

46

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324
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Kynbrypa ncnosnb3zoBanus
3JIEKTPOIHEPIUU B IIOBCEIHEBHOU
YKA3HU

MexaHndecKue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunorexa LIOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubnnorexa [JOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOHMCTBA U cKopocTh. [1kana bubmorexa HOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBa3u. Paguonokanus
o5 [IpoBepounas pabora «Konedbanus u bubmmnoreka HOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTrpaxxeHus ceera. [loctpoenue bubmmorexa [JOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[IpoMexxyTOUYHBIN KOHTPOJIb 3HAHUH.
28 IIpenomienue ceera. [lonHoe 1 bu6muoreka [JOK

BHYTpEHHee oTpakeHue. IIpenenbHpin

YIr'oJi IIOJIHOT'O BHYTPCHHETO

https://m.edsoo.ru/ffOcd7f6
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OTpaXKEHUS

JlabopaTopHas pabota «l3mepeHnue

bu6nmoreka [IOK

29
[OKa3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHune n300pakeHuii B
30 nunH3e. Dopmyrna TOHKOM JTUH3bI bubmmorexa LIOK
+ POPMY ’ https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
Jlaboparopras pabora
31 «HccnenoBanue cBOMCTB
M300paXeHUI B TUH3AX»
Hucniepcust ceeta. CIIOXKHBIA cOCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
Wutepdepennms cera. Audpaxius bubnuoreka [IOK
33 N
ceera. JludpakinonHas pemerka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnmnoreka [HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIacCCHUeCKOW MexaHuKH. [locTymarsl bubmmoreka [JOK
CIIEIMAIbHOU TEOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3amMemieHre BpEMEHHU M COKpaICHNE bubmmorexa LIOK
g P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
38 DHeprust ¥ UMNYJIbC PENSITUBUCTCKON bubnuotexa [JOK

YaCTHUIIBI. CBs13b MacChI C BHCpFI/IeI/IVI/I

https://m.edsoo.ru/ffOcfc68
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HUMITYJIBCOM. 3Hepr1/1;1 ITOKOs

Kontponbnas padota «OnrTuka.

39 OCHOBBI ClIEUAIIBHON TEOPUH 1 bubnnorexa LHOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
®otonbl. opmyna [Tnanka. DHeprus bubmmoreka [JOK
40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE BuG LIOK
HOJIMoTEKA
4l porospexra. Onbrrnr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorddekra. YpaBHenue
42 SH”HmTeI(/lIiHa nq:lq)@oma@(}l@)ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotodrpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XMHUYECKOE IEUCTBUE bubmorexa LIOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
44
(dboTorMeMEeHT, POTOAATUHK,
CoJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio 0-4acTuIl bubnmorexa LOK
peop p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
48 N3nydyenue u normiomenne GoToHOB bu6nunorexa LIOK

[PH TIEPEXO0Jie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0dOafa
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SHEPIruM Ha Apyroi. Buasl criekTpos

49

50

51

52

BonHoBble cBovicTBa yactuil. BosHbl
ne bpouia. KopnyckyinsipHo-
BOJTHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKACHHOC U3JTYUCHUC

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopna no onpenenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CeowictBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEWTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydeHue

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

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

53

54

55

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbid
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKU

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pErUCTpaLvK JIEMEHTAPHBIX YACTULL.
Kpyrastit cton «@yHnaMmeHTalbHbIE
B3auMOJAeHCTBUI. EMMHCTBO
(hbU3UYIECKON KapTUHBI MUPa>»

OTaIbl Pa3sBUTHUA aCTPOHOMHHU.

50

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

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38
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56

[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HA4YEHUE acTpoHOMUM. Buj
3B€3mHOTrO Heba. Co3Be3aus, IpKre
3BE3/Ibl, IIJIAHETHI, UX BUAUMOE
nekenre. CoJIHEUHas cucTeMa

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CoJiHila U 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOW
MOCIEN0BAaTENbHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. CoBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUH U
spoJrrorinu CoJTHIIA U 3BE3 ]

58

Muneunsin [lyTe — Hama I'anakTuka.
[Tonoxxenue u npmxenne CoyHLa B
lanaktuke. I'anaktuku. YepHbie
JBIPBI B IPAX TaJaKTUK

59

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

60

61

Hepemennsie mpob6ieMbl acCTpOHOMUHT

KonrtponbHas pabota «neMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

62

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH

51




YCJIO0BCKa

O6o0maromuii ypok. Poibs u mecto
63 (GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

HroroBas npomexyTouHasi aTTecTarusl.
64 Ponb dusudeckoii Teopun B
(hopMUpOBaHUHU TTPE/ICTABICHUI O

¢bu3nveckoil KapTUHE MUpa

O6o6maromuii ypok. Mecto

65 (hbU3UYECKO KapTUHBI MHpa B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

66 PesepBHbIil ypok. MaruutHoe noie.
DneKTpoMarHuTHasi MHAYKLHS

PesepBubiil ypok. Ontuka. OCHOBBI
67 CTIEMATBHON TEOPHH
OTHOCHUTENIbHOCTH

Pezepuslit ypok. KBanroBas ¢usuka.
68 DeMeHTHl aCTPOHOMHUU H
acTpopU3NKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

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

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

moaen

10.2

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

¢bu3nveckux 3a1aq

10.3

10.4

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

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

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

BCINMYMHaMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC
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10.6

10.7

10.8

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

BCIIMYHUHAM

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

BCINYMNHaMN

aHaJIM3UpoBaTh (PU3MUECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TAroteHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHLUI CYNEPIO3UIMH CUJI, IPUHIUI
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH Kynona; npu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUS UX 0O€3011acHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; IIPU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
SKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

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

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCOO U3MEpPEHHS U
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10.11

10.12

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3MepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICOO0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3ama4n ¢ SIBHO 33AaHHOW (DU3MYECKON MOMETBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAIbHOCTD MOJTYYEHHOI'O 3HAUECHHUS

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTh MNpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pOBbS MU

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

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00s13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI
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11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOTIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
JIEKTPOMAarHuTHasE MWHAYKLHMSA, JCHCTBHE MArHUTHOrO TMOJSI Ha
IPOBOJHUK C TOKOM UM JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KoneOaHus U BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
monsg, cuna Awmmepa, cwia JlopeHlla, WHAYKTHUBHOCTh KATYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHie W ONTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHUU TPABUIBHO
TPaKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU
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11.5

11.6

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

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

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

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HarpaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOIO II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (dopmyaupoBaTh MpoOJeMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

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

11.10

11.11

OCYIHCCTBJISITB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TMPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOTYYEHHONM 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA
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11.12

11.13

11.14

CobmomaTe mpaBuia 0Oe30MacHOTO Tpyna MpH  MPOBEICHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OJKCIEpPHMEHTa, YydeOHO-
HCCIIEI0BATENIbCKOM M TPOEKTHOM JeSTEILHOCTH C MCIIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCIONB3YSl (PU3MYECKUE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHalu3a
yCIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJENb, BBIACISTH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MIPOBOJIUTH PACU€Thl U OLEHMUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS
(bu3nYecKoil BETUYNHBI

Pewate KaueCTBEHHbIE 3a/1a4u: BBICTpanBaTh  JIOTUYECKHU
HEMPOTHUBOPEUUBYIO IEMOYKY PACCYKIEHUNU C OMOPOM HA M3Y4YCHHBIC

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

11.15

11.16

Hcnonp3oBaTh TpH  pemIeHHMH YYeOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHM JUIS TOHMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpHpETalMi M MpPEeICTaBICHUS y4eOHOM W Hay4yHO-IOMYJIIPHOM
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX HMCTOYHHUKOB; KPUTHUECKHU
aHAJM3UPOBAThH MOTydaeMyr0 HH(OpMAIHIO

OOBSACHATh MPUHUMUIBI AEHCTBUSI MAaIIUH, MPUOOPOB U TEXHUYECKHUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIh30BAaHUS B

NOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXpPAHEHHUS 370POBbS U

cOOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Katollel cpefie

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYIIbl,  pPalMOHAIBHO  PACHpENeNATh
O0S53aHHOCTM M IUIAHUPOBATh  JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

TPYIIIBI B PELIEHUE paccMaTprUBaeMoil MpooIeMbl
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena Jj1eMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H

1 npoueccoB. Hayunsie runores3sl. uznueckue
3aKOHbl U TEOpUH. ['paHULIBI NPUMEHHUMOCTH

19 (buzmuecKux 3aKOHOB. [Tpunamn

' cootBeTcTBUs. Poinp u Mecto ¢usuku B

(hopMupOBaHUH COBPEMEHHOM HAay4YHOH

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

2 MEXAHUKA

###HPari#KMTHEMATHUKA

Mexanuueckoe nBrxenue. OTHOCUTEIIBHOCTh
211 MeXaHn4decKoro aBmxkeHnsa. Cucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  yCKOpPEHHE
21 2.12 MaTEpUAIBbHOU TOYKH, MX IPOEKIUH Ha OCH
' CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduxu
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHUS, yTH " nepeMeIeHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU
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2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majzeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jnBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHnuueckue YCTPOMCTBA: CIIUJIOMETP,
JBIKEHHUE CHApPSAOB, LIEMHBIE M PEMEHHBIC
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PAaBHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUHM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymo. M3ydyeHne ABUKEHUs IapUKa B BI3KOM
KUJIKOCTU.  VI3yueHue  JBWIKEHUS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

HH#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HbroToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroTona s

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs

CKOJIB)XCHUA u CHJIa TPCHUMA ITOKO.
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2.3

2.2.7

Koaddunment tpenus. Cuna cOnpoTUBICHHUS
MY JBMDKEHUH TEJIa B )KUIAKOCTH MITH ra3e

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

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

2.2.9

2.2.10

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeOopMHpPYEMOil TIPy)KUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPalllCHUA

###Par###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepUaJbHBIX ToueK. MMmynbc cuiasl u
N3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpa”eHuss umnyiasca B HCO.
s PeakTnBHOE ABIKEHIE
2.3.3 Pabora cunbl
2.34 MomHOCTb CUJIBI
235 Kunernueckas sHeprus MaTepuanbHON TOUKH.
o TeopeMa 0 KNHETHYECKON YHEPTUH
[Torenmmaneuass sHeprus. [loTeHnumanbHas
238 SHEprus yIpyro nepopMUpoBaHHON
o npyxuHbl. [loTeHuuanbHass dSHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLNAIbHBIE CHUIIBI.
2.3.7 CBsi3b  paboThl HEMOTEHLMAJIBHBIX CHUJ C

N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTUn
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3.1

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA

MEXaHUYEeCKOH OHEpIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeCcKkne ycTpOWCTBA: IBUKEHHUE PAKET,
- BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM yzaape.

HccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
#H#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHKESHUS U

B3aUMO/ICHCTBUS YaCTUI] BEIIECTBA
Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBICHEHHE  CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJIEIIEH
Macca wmonekyn. KommnuectBo BemiecTsa.

[TocTostHHass ABoraapo

3.14

3.15

TenmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana temneparyp Llenscus

Mopnens  uaeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOU

TCOPHU UACATBHOI'O ra3a

3.1.6

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPTUU TEIIOBOTO JBUKCHMUS

yactul rasa. [lIkama temneparyp KenbBuna

3.1.7

3.18

3.1.9

VpaBuenue Kianelipona — MeHneneesa.
3akoH /lanbToHA

l"azoBbIe 3akoHbI. M30mpoLiecchl B uaeaibHOM
ra3e ¢ MOCTOSHHBIM KOJUYECTBOM BEIIECTBA:

u30TepMa, H30Xopa, u3obapa

Texnuueckue YCTpOMCTBA: TEPMOMETD,
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3.2

6apomeTp

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3MepeHue Macchbl
BO3/JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ n3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSISI

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHass TemI0EMKOCThH BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPCaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHneHnne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

TeroBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIUOBbIX MammHax. Koaddumment
nonesnoro  geiicteus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

3.2.8

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropasnus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUTTUOHCD

[IpakTuyeckue pabotsl. U3MepeHue yaeinbHOI

TEIIOEMKOCTH

3.3

##H#Par###AT'PETATHBIE COCTOSAHUA BEIIIECBA. ®A30BbIE

64




4.1

INEPEXO/IbI

33.1

3.3.2

[TapooOpa3zoBanue n koHaeHcanws. Vcnapenue
" KHTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelmeHHsli nap

3.3.3

3.3.4

3.35

3.3.6

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tesa. AHHU30TPOIUS  CBOMCTB
KpuCTaJlJIOB. >KI/IIIKI/I€ KpHuCTaJlJIbI.
CoBpeMeHHbIe MaTepHallbl

[InaBnenne W KpucTauM3auus. Y JelbHas
TerutoTa tiasienus. Cyomumarus

VYpaBHeHHe TEII0BOro H6anaHca

TexHuueckue yCTpOHCTBA: THUTPOMETP H
IICUXpoMETp, KaJIOpuMeTp, TEXHOJIOTUHN
MIOJTyYEHUsI COBPEMEHHBIX MaTepUaloB, B TOM

YU CJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

411

412

[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
#i#HPar#i##IJIEKTPOCTATUKA

Onektpuzanys Ten. DeKTpudeckui 3apsi. JBa
BUJIa ANIEKTPUUYECKUX 3apsiJIOB
IIpoBoHUKH, TMAJIEKTPUKU u

MOJYTPOBOITHUKH

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

B3aumoneiicteue 3apsanoB. 3akon Kymnona

4.1.5

4.1.6

DneKTpryeckoe oJIe. Hanpsxénnocts
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHIEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3HoCcTh MOTEHIINAIOB
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HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM

4.1.7 JJIEKTpUYECKOM  mojie.  JludnmekTpuueckas
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETP, AJIEKTPOCTaTUYECKasi 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJAX

YcaoBus CyHIICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
123 DJEeKTPUYECKOe COMPOTUBIICHUE. Y IEITbHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napaienbHoe,
o CMEIIIaHHOE COSIMHCHHUE TTPOBOTHUKOB
Pabota snexrpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MOMIHOCTh PTEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHNE MCTOYHUKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
aneKkTpudeckoit nemnu. Koporkoe 3amMbIkanue
DneKTpoHHas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBUCUMOCTH  COIPOTHUBJICHHS
o METaJIOB oT TEMIEPATypPHI.
CBepXIpoBOIMMOCTh
4.2.9 DneKTpuuecknii TOKk B Bakyyme. CBolicTBa

66




3JIEKTPOHHBIX IIyYKOB

4.2.10

[onynpoBoanuku. CoOCTBEHHAs! M IPUMECHAs
IIPOBOJIMMOCTh TOJIYIPOBOAHUKOB. CBOMCTBa

p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.

DIEeKTPOIUTHYECKAs JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

DNEeKTPUUECKUI TOK B rasax.

CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN

pasp4an. Paznuunbie TUIBI CaMOCTOSTEIBHOIO

pazpsana. Monuus. [1mazma

TexHuuyeckue  ycTpoiicTBa: ammepMerp,

BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,

JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COITPOTUBJICHMA,

BaKyyMHBIN WO/,

TEPMHUCTOPBI u boTope3ucTopsl,

HOHprOBO}IHHKOBLIfI Auoa, raJJbBaHUKa

4.2.14

11 KJIACC

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

ANIEKTPOITH3a

Kon Koanposepsiemoro

pa3nena
4

3JIEMCEHTA

IIpoBepsiemble 3JIeMEHTHbI COIEPKAHUS

SJIEKTPOAMMHAMUKA

#HPart##MAT HUTHOE I1OJIE. 9JIEKTPOMATHUTHA S UHAYKIUA

43.1
4.3

4.3.2

IlocTtosnnple MarHuTel. B3auMmoneiicTBHe

INOCTOAHHBIX MarHuTOB

MaruuTtHOoe TmoOJe. BekTop MarHuTHOU

uHayknuu.  IlpuHOun — cynmeprno3unuu.
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JIuaun wmarHuTHOW uHAYKuMH. Kapruna
JUHUMA  MArHuTHOM  MHAYKIMHU  TOJIA

IIOCTOSAHHBIX MarHuToB

MarsnutHoe 10JIE NIPOBOAHUKA C TOKOM.
Kaptuna JMHUI 1O AJMHHOTO INPSMOTO

MIpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJIHMKA, KAaTyMIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue NpoOBOAHUKOB C
TOKOM
4.3.4 Cuiia Amriepa, €€ MOJyJIb U HAaIlpaBJIEHUE
Cuna JlopeHnua, e€ MOIyNb U HAIIPaBIICHUE.
JBr>kKeHue  3apsDKEHHOM — 4acTHIbl B
435 OJIHOPOJIHOM MarHuTHOM Tmojie. PabGora
cuibl JIopeHna
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykumu. 3aKoH 3J1€KTPOMarHUTHOU
4.3.8 naaykuu dapanes
BuxpeBoe osnextpuueckoe mnone. IJC
WHAYKIIMA B TIPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYNATEILHO B OJTHOPOTHOM MarHUTHOM
oJje
4.3.10 [IpaBusno Jlenna
NunykTuBHOCTE. SIBNIEHHE CAMOMHIYKIUU.
43.11
O/1C camOUHIYKIIUT
DHeprus MAarHUTHOTO TMOJsI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEI, AIIEKTPOMArHHUTHI,
43.14
AJIEKTPOJIBUTATEITh, YCKOPUTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb
4315 [IpakTuueckue paboThL. Nzyuenne

MAaroMuTHOro T1i0Jii KaTylmllKh C TOKOM.
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UccnenoBanue JOeWCTBUS  ITOCTOSHHOTO
MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIIUHU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.12

Konebarenprast cucrema. CBoOOmHBIE
kojieObanus. [apmoHMueckue KosaeOaHwus.
IMepuon, wacrora, amrmmryga u (asa

KOJIeOaHui

[IpyXuHHBIH MasTHUK. MaTemMaTuyeckui

MasATHHUK

5.13

5.14

5.15

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMHIYECKOE

OIIMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPrUHu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILTUTY/IbI KOJIeOaHui UCXOIHOU
BEJIMYUHBI C aMIUTUTyJaMU KoyieOaHul e

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIeOATeJIbHOM  KOHTYpE.
AHasorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

5.1.7

518

3aKoH COXpPAaHCHUA DHEPTUH B HUACAITIBHOM

KoJIe0aTeIbHOM KOHTYPC

BoinyxeHHbIE MEXaHUUYECKHEe KojaeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie JJIEKTPOMarHUTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYycOMIAJIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTh MEPEMEHHOTO TOKA.
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5.1.10

AMIUIUTYZAHOE M JEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA U HaIPsSKEHUS

Tpancdopmarop. [Iponssoacrso, nepegaya
U NOTPeOJICHUE DIIEKTPUUECKOW SHEPruM.
OKOJIOTUYECKHE PUCKHU IPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIUu. Kynerypa
HCIIOJIB30BAHHUS JJEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

ITpaktiueckue pabotsl. MccnenoBanue
3aBUCUMOCTH IepuoJia MaJlbIX KoseOaHu
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LEeNy W3 IOCJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpPA, KaTYHIIKHU U pE3UCTOPa

#H#HPartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

###Par### Untepdepenuus u audpaxius

MEXaHHNYECCKHUX BOJIH

523
5.2

524

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

Bricota Tona. Tem0p 3ByKa

3HeKTp0MaPHI/ITHBIe BOJIHEI. YcaoBus
HU3JTy4CHUA OJICKTPOMAarduTHBIX BOJIH.
Bzanmnuas OpucHTalusl BCKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

5.25

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

OJICKTPOMAariuTHBIX BOJIH

70




5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHUUMNBl PAaTUOCBI3U M TEJICBUICHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJIEBU30D,

anTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

531

[IpsAMonnHETHOE PacIpOCTpPAHEHUE CBETA

B OJIHOpOJHOM cpene. Jlyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
csera. IloctpoeHne M300pakeHMid B TIOCKOM

3epKajie

5.3.3

Ilpenomnenne cBera. 3akOHBI IPETIOMIICHUS
CBeTa. AOGCOMIOTHBIN IIOKa3aTelNb

MIPEIOMIIEHUS

5.34

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenbHbIli Yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobwuparoliiue ¥ pacceuBarolIue JUH3HL.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYECCKAas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300paxkeHn B COOMPAIOIINX
W pacceuMBalommx JuH3ax. Dopmyna
TOHKOW JMH3bl. YBEIUYEHUE, 1aBaeMoe

JINMH30M

5.3.7

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKH

71




5.3.8

Wntepdepennst  cBera.  KorepenrtHsie
HWCTOYHHKHU. Ycnosus HaOI01eHUs
MaKCHMYyMOB u MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmuss  cera.  JudpakumonHas
peméTka. YciaoBue HaOJIOACHUS TJIABHBIX
MaKCHUMYMOB npu MaJCHAN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHuueckue ycTpoilcTBa: OYKH, JIyna,
¢doToanmapar, MNPOEKIHUOHHBIA amnmapar,
MHUKPOCKOTI, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, nudpaKIMoHHas peméTka,

TIOJISIPOU T

5.3.12

IIpakTuueckue paboTHI. H3mepenue
rokasarens npesomsenus. Mccnenosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENHLHOCTD OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU W  COKpalICHUC

JUTHHEBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TIOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA
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7.1

7.2

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyia [Inanka cBs3u s3HEPrun
dboToHa Cc ero 4acTtoTo. OHeprus u

uMIyibe GOoToHA

7.1.2

OtkpseiTie U uccienoBanne Gporodddexra.

OIBITEI AT. CroieToBa. 3aKOHEI

dotordpdekra

7.1.3

YpaBHeHue DHHIITEHA s

dhoTorddekra. «Kpacnas TPaHMIIA

dotorddekra

7.14

Hasnenune ceera. Onbitel [1.H. JIebenera

7.15

7.16

7.2.1

7.2.2

7.2.3

7.2.4

XuMuueckoe JieiicTBre cBeTa
TexHuueckne yCTpOWCTBa: (OTOICMEHT,
¢doromaTIuk, COJTHEYHasI Oarapes,

CBETOIUO/T

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pezepdopaa o uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHeTapHaH MOJCJIb aTOMa

ITocTynarsl bopa. N3nyyenune 51
norjoueHue (HOTOHOB IMpH  IEpexoje
aTomMa C OJHOIO YpOBHSA DJHEPIUMM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEM
SHEPIUH aToMa BOAOpOAA

BomnoBele cBoiicTBa YacTHll. BoOJHBI i€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M.  Jludpakmus dNIEKTPOHOB Ha

KpucTtajuiax

CrooHTanHOE U BBIHYXKJICHHOC H3JTYUCHUC.

YcTpolicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaIbHbIN
aHayu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktrueckue  pabotel.  HabGmonenue
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JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Metoapl HaONMIOAEHUST M pEruCTpaluu

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompejaeneHH0 cocTaBa
paanoakTHBHOrO  u3nydeHus. CBoiicTBa
anb(da-, OeTa-, TaMMa-m3ryueHus. Briusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkpbITHE  NPOTOHAa U HEUTPOHA.
Hyxnonnass mopens siapa ['eiizenOepra —
NBanenko. 3apsan siapa. MaccoBoe 4HCIo

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3IIy4yeHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

OHeprus CBS3M HYKJIOHOB B  spe.

Snepusie cunbl. Jledekt Macchl spa
SAnepuele peakuuu. JleneHue u CUHTE3

sIep

7.3.7

7.3.8

SnepHsiii peaxrop. TepmosinepHbIit
cuHre3. [IpoGnemMbl M  HEPCHEKTHBBI
SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe
aCIEKThI SAEPHOU DHEPIETUKHU

OnemeHTapHple  yacTHnbl.  OTKpbITHE

NO3UTPOHA. (I)YHI[aMeHTaJ'IBHBIe

B3aHUMOJICUCTBU

7.3.9

TexHuueckue  yCcTpoHCTBa:  JTO3UMETP,
Kamepa BuibCcoHa, sAEpHBIM  peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. HccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhoTtorpadusim)
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OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3anoro neba. CosBesnus, sipKue

SBéB,HBI, IUIaHETHI, UX BUIUMOC IBUKCHUC

Conneu”as cucreMa. IlnaHeTsl 3€eMHOU
TPYIIIIBL. [lmanersI-rurauTol u ux
CIIyTHUKH, KapJIMKOBBIC IJIaHEThI. Majbie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

Comane, ¢orochepa u  armocdepa.

CoJHeuHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaIHyc, TEeMIIepaTypa,
ux B3aUMOCBSI3b. Huarpamma
«CHEKTpabHBII  KJIACC — CBETHMOCTHY.
3BE3abl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBbY» JUIs

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

8.7

##H#Par###BuyTpeHHee  CTpoeHHe  3BE3L.
CoBpemeHHBIE IIPEJCTaBIICHUS 0
poucxokaeHnn u sBomouuu ConHua u

3BE3. DTanbl )KU3HU 3BE3T

Mineynsii  Ilyre — Hama [anakTuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacmpeneneHue 3BE31, rasa W IbUIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

HOJICUCTEMBI I allaKTUKU

8.8

8.9

Tunel ramaktuk. PagmorajakTMkun WU

KBa3apbl. YEpHBIE ABIPHI B Apax raJakTUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab0ma. PasOeranue rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogenbs  «ropsuen

Bcenennoi». PennkroBoe nznyuenue
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MacmtabHast ~ cTpykTypa  BcenenHoil.
8.10 Meraranaktuka. Hepeménnsie npoGiiemsl

aCTPOHOMHH

76



YYEBHO-METO/INYECKOE OBECIIEYEHHE

OBPA30OBATEJIBHOI'O ITPOIECCA

1. bakanwuna, JI. I1. u np. COopuuk 3ana4 no puszuke: s 10-11 k. ¢ yray6ma. uzyd. dusuku /
JI. I1. bakanuna, B. E. benonyukun, C. M. Kozen; [Tog pea. C. M. Kozemna. — 3-e u3.,
niepepad. u gom. — M.: [Ipocsemenue, 2001. — 264 c. 2. Mskumes, I'. S., Cunsikos, A. 3.,
Crnob6oxackos, b. A. ®usuka: Dnexkrpoaunamuka. 10-11 kir.: Yued.ams yriy0iaeHHOro
n3ydenus pusuku. — 3-¢ uza., crepeorun. — M.: JIpoda, 2008. — 480c¢. 3. Mskumes, I'. 4.,
Cunsikos, A. 3. ®u3uka: Ontuka. KBantoBas ¢usuka. 11 ki.: Yueb.yist yrimyOGieHHOTO
n3ydyenus pusuku. — 3-¢ uza., crepeorun. — M.: JIpoda, 2008. — 463c¢. 4. Mskumes, I'. 4.,
Cunsikos, A. 3. @usuka: Konebanus 1 Bonubl. 11 ki1.: Yueb.uis yriy0iIeHHOTro H3ydeHus
¢busuku. — 3-e usn., crepeorut. — M.: [Ipoda, 2008. — 288c. 5. PeimkeBuy, A. [1. Ousuka.
3amaunuk. 10-11 xi.: [TocoOue st o6ieoOpa3oBar. yuel. 3aBeieHuid. — 4-e u3.,
crepeoturt. — M.: JIpoda, 2007. — 208c.

2.0BA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYUTEJIA

6. ABneeBa, A. B. MeToanueckue peKOMEHIANNH 110 HCIIOJIb30BAaHUIO YU€OHUKOB IO (PU3UKE
nox penakuueii I'. 1. Mskumesa «Mexanuka. 10 kiacey, «MonexkynspHas pu3uka.
Tepmonunamuka. 10 knacey, « Dnexkrpoaunamuka. 10-11 knace», «OnTuka. KBantoBas
¢usuka. 11 knace» npu uzyueHun Gu3uku Ha npoduibHOM ypoBHe. — M.: [Ipoda, 2005. — 27c.
7. Kabapaun, O. ®. Equnblil rocy1apcTBEHHBIN SK3aMeH 10 (PU3UKE: TEOPETUUECKUE
MaTepHalibl U MPaKTUUECKUE 3a/1aHus JUIsSl TOATOTOBKH K 9k3aMeHy. — M.: ACT: TpaH3uTkHura,
2006. — 350c. 8. Kupuk JI. A. CamocTosiTeIbHBIE 1 KOHTPOJIbHBIE paOOTHI IO (PU3UKE.
PazHoypoBHeBbIe nuakTHUecKkue MaTepuainsl. 11 knacc. Ontuka. — M.: Mnekca, XapbKoB:
IMamuasus, 2000. — 98c. 9. Kupuk JI. A. CamocTosITeNnbHBIE U KOHTPOJBHBIE pa0OTHI 1O (U3HKE.
PazHoypoBHeBbIe nuakTHUecKue MaTepuaisl. 11 kinacc. AtomHas ¢pusnka. dusznka aTOMHOTO
snapa. — M.: Unekca, XapskoB: 'umuazus, 1999. — 105c. 10. [IpumepHas nporpamma cpeHero
(mostHOTO) O6IIEr0 0OpazoBanus o ¢usuke. IpopuneHsbiit ypoBens. 10-11 kmacc.- M.: XK-n
«Haponnoe obpazoBanue» Ne2, 2006. — c. 260. 11. dusndeckuii npakTUKyM sl KJIACCOB €
yri1yOJaeHHbIM u3ydenueM pusuku: Junakt. marepuan: 9-11 ki./ 10. U. [Tuk, O. ®. KabapauH,
B. A. Opnos u ap.; [Tox pexn. YO. U. Tuka, O. ®@. Kabapauna. — M.: MNpocselexune, 1993. — 208c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

®Pusuka Egnnan konnekuma LLOP. MNpeameTtHasa konnekuus «®usmnkar
http://nano-edu.ulsu.ru

BupTyanbHbIn METOANMYECKUIA KaBUHET yunTens guankn n actpoHomun: cant H.H. FromynuHown
http://www effects.ru Mazeta «®usnka» N3gatenbckoro goma «llepBoe ceHTAOps»
http://ens.tpu.ru 3aHnmartensHas usmka B Bonpocax u oteeTax: cant B. EnbknHa
http://kvant.mccme.ru KnacclHas dumsuka: cant yuntens comsukun E.A. BangnHon
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http://www.phys.spbu.ru/library Mup dpusmkn: nemoHcTpaummn prusnyeckmx 3KCnepumeHToB
http://edu.ioffe.ru/edu Obyuatowwme TpexypoBHeBble TeCTbl NO puauke: cant B.N. PerenbmaHa
http://www. afportal.ru NpoekT «Bcsa dunsnkar

http://www fizika.asvu.ru PelueHus 3agad ns yuebHmkos no dmsmke

http://metod-f.narod.ru CamoTecTupoBaHme LIKONbHUKOB 7-11 KIaccoB 1 abUTYpPUEHTOB NO oun3nke
http://barsic.spbu.ru/www/tests TepmoanHamuka: SNeKTPOHHbIN Y4ebHMK MO dusmke
http://fn.bmstu.ru/phys/bib/I-NET Ypokn no monekynspHon gpusmke

http://physics.nad.ru ®u3nka B npeseHTauuax

http://presfiz.narod.ru ®nsmka B wkone: cant M.b. JlbBOBCkoro

http://gannalv.narod.ru/fiz ®n3aunka Bokpyr Hac

http://physics03.narod.ru ®unsnka ansa scex: 3agayun no pmsmke c peLeHnaMmm
http://fizzzika.narod.ru ®uauka gna yuntenen: caut B.H. Eroposon

http://www.vargin.mephi.ru ®uauka.py: Cant gnsa ydawmxcs u npenogasartenen GouUankm

http://nuclphys.sinp.msu.ru Onumnuaabl no gusnke Becepoccuiickas onMMmnmaga LWKONbHUKOB MO
dusuke

http://www.edu.yar.ru/russian/projects/predmets/physics InctaHunoHHbIE 3BpUCTUYECKME
onumnunagsl No umaunke

http://genphys.phys.msu.ru/ol OTKpbITbIE MHTEPHET-ONMMNUaALI No pur3smnke

http://barsic.spbu.ru/olymp CaHkT-lNeTepbyprckme onumnuaabl No gusmke Ans WKONbHUKOB
http://physolymp.spb.ru
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