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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypPOBHS Ha YpPOBHE CpEOHEro o0mero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KCHHW ¥ TpeOOBaHWA K pe3ylbTaraM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHON Tporpammel, npeacraBieHHbIXx B @I'OC COO, a takke ¢ yuérom deaepatbHON
paboueii mporpaMMbl BOCIUTAHWS M KOHICIIIUHM IPErojaBaHusl ydeOHOro mpeamera «Dusmka» B
oOpa3oBaTenbHBIX  opraHmzamusx  Poccuiickoit ~ Dexepaunu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Copepxanue mporpamMMbl 1O (U3MKE HANpaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTuHbl MHupa oOywaromuxcs 10-11 xmaccoB mpu oOydeHuM ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO nojaxona. Ilporpamma no ¢usuke cooTBETCTBYET TpeOOBaHUSIM
OI'OC COO Kk mnIaHUPYEMbIM JIMYHOCTHBIM, TPEAMETHBIM M METAaNpeIMETHbIM pe3yJbTaTam
oOy4eHHs, a TaKXKe YYUTBHIBAET HEOOXOJMMOCTh pEaTH3aIlMUd MEXKIIPEJAMETHBIX CBS3ed (U3UKU C
€CTeCTBEHHO-HAYYHBIMU yYEOHBIMH IpeaIMeTaMu. B Hell ompenensiroTcss OCHOBHBIC IENTM U3yUYCHUS
¢u3MKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs, IUIAHHPYEMbIE PE3YyJIbTaThl OCBOCHHUS Kypca
(U3HKY: INYHOCTHBIE, METaNPEIMETHbIE, TPeAMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

* IUTAHUPYEMBIE pe3yNabTaThl OCBOCHUS Kypca (U3WKM Ha 0a30BOM ypOBHE, B TOM YHCIE
MIPEeIMETHBIE PE3YIIBTATHI IO TOAaM O0yUICHUS;

* coziepanne yaeOHoro mpeamera «PU3nKay Mo rojgaM o0ydIeHHUS.

dusnka Kak Hayka o Hambosiee OOIMMX 3aKOHAX MPUPOJBI, BHICTYINAs B KauecTBE y4eOHOTO
nmpeaMera B IIKOJe, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUI 00 OKpyXaroleM Mupe.
HIkonmbHBIN Kype GU3UKH — CHCTEMOOOPA3YIOIIUN /ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (M3MYECKHEe 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB M SIBJICHUM, HM3y4aeMbIX XUMHEH,
ounosoruent, ¢uznueckoil reorpadueit U acrpoHommer. lcmonb3oBaHWEe M aKTHBHOE MPUMEHECHHE
(U3UYECKUX 3HAHUW ONpENesieT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKU, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJIydEHHMs HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU
cBoiicTBaMH U Apyrux. M3zyueHue (U3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-
Hay4HOM KapTHHBI MHpa oOydaromuxcs, B (OpMUpPOBAHME YMEHMH NPUMEHSTh HAaydHBIH METO[
MO3HAHUSA IPU BBIOJHEHUN MU y4eOHBIX UCCIIEOBAHUM.

B ocHOBy kypca Qu3MKH A7 YPOBHsSI CpelHEro ooOuero oOpa3oBaHUs MOJIOXKEH pAl HIEH,
KOTOPBbI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Wnes nenoctHoctu. B cooTBeTCTBUMM C HEll Kypc SBISE€TCA JIOTMYECKH 3aBEPLUIEHHBIM, OH
COJEPXKHUT MaTepuaj U3 BCEX pa3lesioB (PU3MKM, BKIIOUACT KaK BOINPOCHI KIACCUYECKOH, Tak MU
COBpEMEHHOU (hU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (QU3MKM OOBEAMHEH BOKPYT
¢u3nyeckux teopuil. Benymum B Kypce siBiisseTcss (OPMHPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BELLIECTBE U TOJIE.

Wnes rymanutapuzanuu. EE peanusanus npeanosiaraeT HUCMOJIb30BaHUE T'yMaHUTAPHOIO
noTeHuana (U3NYEeCKoil HayKu, OCMBICICHHE CBS3M pa3BUTHS (U3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIEMaMH.

Wnes npuxiagHod HampaBieHHocTH. Kypc ¢u3uku mpeamosiaraer 3HaKOMCTBO C HIMPOKHM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Wnes oSKoJOTM3alMM  peajau3yeTcsd IOCPEICTBOM  BBEACHHUS 3JEMEHTOB  COJIEpXKaHMUA,
MOCBSIIEHHBIX 9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C Pa3BUTHEM TEXHUKU
U TEXHOJOTHM, a Takke OOCYXKIECHHs MpoOJeM palUMOHAIBHOTO MPUPOAOTOIb30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (pU3HKH Ha YPOBHE CpEHEro 00I1ero 00pa3oBaHus SBIISIOTCS
¢usnueckue Teopun (popMupoBaHHe NPEACTABICHUN O CTPYKTYype MOCTPOCHUS (HU3UUECKON TEOpHH,
ponu (yHIaMEHTAJIbHBIX 3aKOHOB W TNPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOJE,
IpaHUIaX IPUMEHUMOCTH TEOPUH, /Ul OTMCaHUS €CTECTBEHHO-HAYUHBIX SIBJICHUIN U MTPOLIECCOB).



CuCTeMHO-JICITETbHOCTHBIN TMOJIX0A B Kypce (U3MKU pealnu3yercss NPEexXJe BCEro 3a CYET
OpraHu3alui SKCIEPUMEHTAIBHON JesTenbHOCTH oOydatoumuxcs. [lns 06a30Boro ypoBHS Kypca
(GU3MKH — S3TO UCMOJB30BaHUE CHCTEMBI (POHTAIBHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB H
nabopaTOpHBIX paboT, KOTOPBIE B IpoTpaMMe 1o (pu3nke 0ObeJMHEHBI B OOIIMIA CITUCOK YUEHHUECKUX
NPaKTUYECKUX paboT. BrlieneHne B yka3aHHOM mepedHe JabopaTOpHBIX padoT, MPOBOJUMBIX JUIS
KOHTpOJII W OIICHKH, OCYIIECTBIIICTCS YYaCTHHKaMH OOpa30BaTEIBHOTO IMpoIecca HCXOAS W3
0CcOoOEHHOCTEH MIIAaHUPOBAHUS M OCHAIICHUs KabuHeTa Gu3uku. [Ipu 3ToM obecrieunBaeTcs OBIaZCHNE
00y4aromUMHUCsT yMEHUSMH TPOBOJIUTH KOCBEHHBICE W3MEPEHHS, HCCICOBAHUS 3aBHCUMOCTEH
($U3NYIECKUX BEJTMUUH M TOCTAHOBKY OIBITOB II0 MPOBEPKE MPEITIOKESHHBIX TUIIOTES.

Bonpmoe BHUMaHWE ynenseTcsl peIIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3aaad. [lpu stom mis
pacu€THBIX 3aJa4 TNPUOPUTETOM SBIAIOTCA 3aJaud C SBHO 3aJaHHOM (DM3MYECKOH MOJIEIbIO,
MO3BOJISIOIINE PUMEHSTh 3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO paszzeia Kypca, Tak
W WHTETPHUPYS 3HAHUS W3 Pa3HBIX pas3nenioB. J[Isi KayeCTBEHHBIX 3a/ad TPHUOPUTETOM SIBIISFOTCS
3aJaHis Ha OOBSCHEHHE NMPOTEKaHWs (U3NYECKUX SBICHUH M TPOIIECCOB B OKPYXKAIOIICH XU3HM,
TpeOyromie BpIoopa GU3NIECKO MOIEIH ISl CUTYallid TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu OPI'OC COO k maTepHalbHO-TEXHUYECKOMY OOECIIEYEHHIO
ydueOHOro mporecca 0a30BbIM ypOBEHb Kypca (U3MKKM Ha YpPOBHE CpeaHEro ooiiero oOpa3oBaHUs
JOJDKEH M3y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (U3WKU WM B YCIOBHUSIX WHTETPUPOBAHHOTO
KaOMHeTa MPeMETOB €CTECTBEHHO-HAYYHOTo 1MKIIa. B kabuHeTe pu3uku q0IKHO ObITH HEOOX0IUMOE
nabopaTopHOe 000pYIOBaHME ISl BBHITIOJHEHUS YKa3aHHBIX B MpOrpamMMme Mo (U3HWKE YICHUIECKHX
MPAaKTUIECKUX padOT U JEMOHCTPAIIMOHHOE 000pyTI0OBaHHE.

JleMoHCTpaImoHHOE 000pyI0BaHNE GOPMHUPYETCS B COOTBETCTBUH C TIPHHIIMIIOM MHHUMAIIEHOU
JOCTAaTOYHOCTH M O0ECIEUYNBaET IMOCTAHOBKY INEPEUYHCICHHBIX B MpOTrpaMMe Mo (hHU3MKe KITFOUEBBIX
JNEeMOHCTpallMii A7 HWCCIENOBAaHUS H3Y4aeMbIX SIBJICHMM M TPOLECCOB, OSMIHUPUYECKHX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 0oOOpymOBaHUE ISl YYCHHUYECKHX MPAKTHUYECKUX PaboT GopMupyercs B BHIE
TeMaTUYEeCKHX KOMIUIEKTOB U oOecrieunBaeTcs B pacu€re OJTHOTO KOMIUIEKTa Ha JIBYX OOy4arolIuXcs.
Tematnueckue KOMIUIEKTBHI J1a0OpaTOPHOTO OOOPYAOBAaHMSI JOJDKHBI OBITh TOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHMM aHAJOTOBBIX U HU(MPOBBIX NPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BUIE HU(POBBIX Ta00OPATOPHIA.

OCHOBHBIMU IEJISIMU U3y4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

* (hopMHupoBaHNEe HMHTEpeca W CTPEeMJICHHUS OOYYaIOIIMXCS K HAayYHOMY H3YYEHHMIO MPHUPOIBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

* pa3BUTHE  TPEJCTABIEHUH O  HAYYHOM  MeETOJe TMO3HaHus ©  (opmupoBaHHe
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

* (hopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yYeHUs OCHOB CTPOCHUSI MATEPUH
1 (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHU;

* hopMHupoBaHNE yMEHUU OOBICHATH SBICHHUS C MCIOJIb30BAaHUEM (DU3MUECKUX 3HAHUNA H
HAy4YHBIX JI0Ka3aTeJIbCTB;

* (hopMHupoBaHUE MPEACTABICHUN O POIM (PU3UKU AL Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI.

JlocTikeHne 3THX Lienel o0ecriednBaeTcsl pelieHueM CIeIYIOIMMX 3a/1a4 B Ipoliecce U3ydeHus
Kypca (pU3UKH Ha YPOBHE CPEHEro o0Iero o0pa3oBaHMsL:

* IproOpeTeHNe CUCTEMBbI 3HaHUH 00 O0MMX (HU3NUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXAHUKY, MOJEKYIAPHYIO (PU3MKY, 3JIEKTPOAMHAMHUKY, KBAHTOBYI (DM3HUKY U DIIEMEHTBI
acTpodusuku;

* hopMUpOBaHME YMEHUI NPUMEHATh TEOPETUYECKUE 3HAaHUS s OOBSICHEHUS (U3NYECKUX
SBJICHUI B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEAHEBHON )KU3HU;

* OCBOEHHME CIOCOOOB pELICHHs Pa3JIMYHbIX 3a/a4 C SIBHO 3aJJaHHOM (DU3MYECKON MOJEbIo,
3aja4, MOJIPa3yMEBAOLINX CaMOCTOSTEIbHOE CO3aHue (PU3NUecKoil MOJenu, aJleKBaTHON YCIOBUSAM
3aJauu;



* MOHMMaHWe (PU3MYECKUX OCHOB W TPHUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOUMCTB W
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

* OBJIAJICHHE METOJIaMH CAMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHHUS (U3NYECKUX
OKCIIEPUMEHTOB, aHalM3a M HHTepIpeTanuu HHGOpMAIMK, OIpeNeeHUs] JOCTOBEPHOCTH
IIOJIyYEHHOTO pe3yJIbTaTa;

* CO3JAaHUE YCIOBHUM JJISI PAa3BUTUA YMEHHUM NPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOU
NEeSITEIbHOCTH.

Ha u3yuenue ¢usuxu (6a30BbIi ypOBEHb) HA YPOBHE CPEAHETO 00IIEr0o 00pa30BaHus OTBOAUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 4aca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipemnaraemerii B mporpamme 1o (HU3UKe IepeueHb JIA0OPATOPHBIX M IMPAKTHYECKHX pPadoT
SBIISICTCSI PEKOMEH/IOBAaHHBIM, YUUTENb JeJIaeT BHIOOp MpOBENeHHs Ja00paTOPHBIX PadOT M OTBITOB C
y4€TOM MHAUBUYaIbHBIX OCOOCHHOCTEN 00yUarOIIUXCS. .



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o mnpupozae. Hayunele MeTonpl NO3HaHUSA OKpyKamouero wmwupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue pusnueckux sBjIeHUi u npoueccos. Hayunble runores3sl. @u3andeckue 3aKOHbI
U Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHINIT COOTBETCTBUSI.

Pomp m wmecto ¢m3ukn B (QOpMHUPOBAHMH COBPEMEHHONW HAyYHOHW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOICH.

Jlemoncmpayuu
AHasorosbie U ITU(POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHne. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBIKeHHsA. Cucrema oTcuéra.
Tpaexropust.

[Tepemenienne, CKOpoCcTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M  YCKOpEHHE
MaTepUalbHON TOYKH, MX MPOEKIMHU Ha OCH CUCTeMbl KoopauHaT. ClokeHHe NepeMElmeHH |
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE © paBHOYCKOPEHHOE TpsSMOJUHEHHOEe JBMkeHue. [paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePUATbHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuBonuneitHoe aBmxkenue. JBmKeHEe MaTepHATIbHON TOYKH MO OKPY>KHOCTH € MOCTOSIHHOM IO
MOJIYJTIO CKOPOCTBIO. YTJIOBass CKOPOCTb, JIMHEWHas CKOpocTh. llepwon m wactorta oOparieHwus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE IMPHUMEHEHME: CIHJIOMETp, ABWKEHUE CHApsJIOB,
LIETTHbIE U PEMEHHBIE MTEPEAAYN.

Jlemoncmpayuu
Mogenb cucteMsbl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.
[IpeoOpa3oBanue IBUKEHHNA C MCIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.
Habmronenue aBrxeHus Tena, OpOLIeHHOTO MO YTIOM K TOPU30HTY U TOPHU30HTAJIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.
Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3yueHnne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.
HccnegoBanue COOTHOLICHMS] MEXKIY IYTSMHU, HNPOMJACHHBIMU TEJIOM 3a IOCJIEAO0BaTE/IbHbIE
paBHbIE MPOMEXYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JIBMXKEHMH C HAYaJdbHON CKOPOCTBIO, PAaBHOM
HYIIIO.

N3yuenune nBuKeHUs MApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocurensHOCTH ['amunes. IlepBeiit 3akoH Hprotona. MHepumanbHble CcHCTEMBI
OTCYETA.

Macca tena. Cuna. ITpunuun cynepnosunuu cui. Bropoii 3akoH HeroToHa n1s MatepuanbHON
Touku. Tperuii 3akoH HploTOHA 11s1 MaTepUanbHbIX TOUEK.

3akoH BceMHpHOTO TsaroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Bunabl Tpenus (mokos, ckoibxkeHus, kaueHnus). Cuna tpenusa. Cyxoe tpenue. Cuia
TPEHHSI CKOJBXKCHUS U cwia TpeHus mnokos. Koaddunuent tpenus. Cuiia CONPOTHBICHHUS IPH
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl. YciioBusi paBHOBECUS TBEPIOTO
Tena.

TexHnuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: TMOJIIUIHUKH, JIBUYKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpLUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(popMarii.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MMAJICHUU.

CpaBHEHHE CHJI TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHSI.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIIOHHOW TJIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B MPY)KWHE U PE3MHOBOM 00OpasIie,
OT ux Aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Nmnynsc MarepualbHONW TOUYKH (Tella), CUCTEMbl MaTepHallbHbIX TOodeK. VMIyiabC cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbca. PeakTHBHOE NBHKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 M3BMEHEHNH KHHETUYECKOW YHEPTUH.

[Torenumansuas sHeprus. [loTeHImanpHas >HEPrus ynpyro neGOpMHUPOBAHHON MPYKUHBI.
[ToTennmanpHas s3HEprust TeJaa BOIU3U MOBEPXHOCTH 3€MIIH.

[loTeHumanpHple M HemoOTeHUHMalbHbIE CWIbl. CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJI C
M3MEHEHNEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: BOJIOMET, KOMNEpP, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexo moTeHIMATBHON PHEPTUH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCoOTIOTHO HEYIPYroTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue cBsi3u paOOTHI CHIIBI C U3MEHEHHEM MEXaHHYeCKOW DHEepPTruu Tella Ha MpHMepe
pacTsKEHHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnosvl MONeKyAAPHO-KUHEMUUECKOU MEeOpUU

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOM TEOpUH M HUX OINBITHOE OOOCHOBaHHE.
BbpoynoBckoe nBuxenue. Auddysusa. Xapaktep ABWKEHHS M B3aUMOJCHCTBHS 4YacCTHIl BELIECTBA.
Mojenu CTpoeHUs ras3oB, KUAKOCTEH M TBEPABIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
9THX Mojenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinHas ABorapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illlkana remneparyp Llenscus.



Mopnens wuneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH
UJ€abHOTO ra3za. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeJHEW KMHETUYECKOW 3HEPTUM TEIJIOBOIO
JNBrKeHHs 4dactul rasa. Illkana temneparyp KenbBuHa. I'a3oBbie 3akoHBI. YpaBHeHue MenpeneeBa—
Kunaneiipona. 3axon [anbrona. M3ompouecchl B HI€aJbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduueckoe npencTaBieHne H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (poTorpadmu MOJIEKYS OPraHuIeCKUX
COEIMHEHU.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JIBUKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEXKMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUSI HICAIbHOTO Ta3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Omnpenenenne macchbl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHHIl 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUSI pa3peKeHHOTo rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepmonnHamudeckas cucreMa. BHyTpeHHsIS SHEPTHS TEPMOJUHAMUYECKON CUCTEMBI U CTIOCOOBI
e€ m3MmeHeHusa. KomudectBo TeroTel U paboTa. BHYTpeHHsIsI SHEprusi OAHOATOMHOTO HJEAIbHOTO
raza. Bunel Teruionepenaun: TEMIONPOBOJHOCTh, KOHBEKIMS, U3TydyeHHUE. YJIeNbHasl TEIJIOEMKOCTh
BemecTBa. KoJmuyecTBo TEMIOTHI NP TEIUIONEepeaaye.

[Tonsatue 06 agmabatHoM mponiecce. [lepBrIii 3ak0H TepMoaMHAMHKHU. [IpuMeHEeHHE MepBOTO
3aKOHA TEPMOJMHAMUKY K H3ompoiieccaM. ['paduueckast uHTepIperanusi padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoObpaTuMOCTh IPO1IECCOB B MMPUPO/IE.

Tennoseie mammwHbl. [IpuHIMNBI DEWCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus >HEPTUU B
TeroBbIX MamwuHaxX. Kosddumuent monesnoro aeiictBus TeruoBor Mamwubbl. [{ukn KapHo u ero
KO3 (GUIMEHT MOJE3HOTO NEHCTBUS. DKOJIOTHUYECKHUE TPOOIEMbI TETNIO3HEPT €TUKH.

TexHuueckne ycTpocCTBa M INMPAKTHUYECKOE NPUMEHEHHWE: JABUTaTellb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3menenne BHYTpEHHEH 3HEPruu Teljla MPH COBEPIICHUH PalOOThI: BbUIET MPOOKH U3 OYTHUIKH
MoJ JIEHCTBHMEM CXAaTOro BO3JyXa, HarpeBaHue oHpupa B JATYHHOH TpyOKe MyTéM TpeHus
(BUIICOAEMOHCTpALTHSA).

N3menenne BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapoobOpa3zoBanue u koHAeHcaius. VcnapeHue W kumeHue. AOCONIOTHasT U OTHOCHUTENbHAs
BIQXXHOCTh BO3AyxXa. HaceimeHHBI map. YaenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCUMOCTH
TeMIepaTypbl KUIEHUS OT JaBJICHUS.

TBépnoe Ttenmo. Kpucramnmueckue u amopdHble Terna. AHU3OTPOMUS CBOMCTB KpPHUCTAJIOB.
Kunkue xkpucramibl. CoBpeMeHHbIe MaTepuansl. [lnaBieHne U Kpuctaiauzanus. Y AelbHas TeIoTa
iaBneHus. Cyomumarus.

YpaBHEHHE TEIIOBOTO OanaHca.



Texnudeckre yCTpOHCTBA W MPAKTHYECKOE TPUMEHEHHE: THUTPOMETp U TCHXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH TOJYYCHHS] COBPEMEHHBIX MATEpHUajoB, B TOM YHCIE HAaHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre pu MOHMKEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUST BIAKHOCTH.

HaGmoienne HarpeBaHus U IJIaBJICHHS KPUCTALUTMYECKOTO BEIIECTBA.

JleMOHCTpaius KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenne OTHOCUTETHFHOM BIIAXKHOCTH BO3/IyXa.

Paznen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

DnekTpu3aius Tei. DJNeKTpudeckuil 3apsn. JlBa Buaa anekTpuueckux 3apsinoB. [IpoBoaHHKH,
JURJICKTPUKH U TIOJIYTIPOBOIHUKH. 3aKOH COXPAaHEHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbll SIEKTpUYECKUN 3apsil. DIEKTPUUYECKOE
nose. Hampsoxk€HHOCTh 3neKkTpudecKkoro moJiss. [IpuHIMN Cymeprio3uIuu dIEKTPUUYECKUX TTOJIeH.
Jlnany HanPpsSKEHHOCTH DIIEKTPUUECKOTO TTOJIS.

Pabota cun snekrpocrarnueckoro noss. [lorennman. Paznocts motennmanos. [IpoBogauku u
JUDJICKTPUKH B DJIEKTPOCTATHYECKOM ToJe. J(ManeKkTprudeckas MpoOHUIIaeMOCTb.

OnekTpoéMKocTh.  KoHzmeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO  KOHAEHcCaTopa. DHEpPrus
3apsOKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHUE: 3JEKTPOCKOIN, AIIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allliTa, 3a3eMJICHHE 3JEKTpONnpHOOpOB, KOHAECHCATOp, KOMUPOBAJIbHBIN
armapar, CTpyHHBIN IPUHTEP.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETPA.

B3anmoelicTBre HadIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 37E€KTPOCTATUYECKOM IOJIE.

DneKTpocTaTUYeCcKas 3alluTa.

JIMBIIEKTPUKY B 3JEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAW IUIACTUH, PACCTOSHUS
MEXKy HUMH U IU3JIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunplx cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS 3JEKTpUUYECKOro Toka. Mcrounuku toka. Cuna
Toka. [locTOsHHBIN TOK.

Hanpsixenue. 3akon OMa it ydacTka Henu.

DNEeKTpUYECKOE CONMPOTHUBIICHUE. YAENbHOE CONpOTHUBIEHHE BeulecTBa. l[locnepoBarenbHoe,
napajieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CUjla U BHYTPEHHEE CONPOTUBIECHHWE HMCTOYHMKA ToKa. 3akoH Oma s
MOJIHOM (3aMKHYTO#1) anekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHasl MPOBOJAUMOCTb TBEPJBIX METAIIOB. 3aBUCUMOCTb COMPOTHUBJIEHHUS METANIOB OT
temrepaTypbl. CBEpXIpOBOIUMOCTb.

DneKTpUYeCcKuil TOK B Bakyyme. CBOMCTBA PJIEKTPOHHBIX MTYYKOB.



[TonynpoBoanuku. CoOCTBEHHas: U MPUMECHAs IPOBOJUMOCTD MOJIYIPOBOAHUKOB. CBOICTBA p—
n-nepexoa. [1oyrnpoBOJHUKOBEIE TPUOOPHI.

OnexTpuyecKuii TOK B pacTBOpAax U paciulaBax dJIEKTPOJIMTOB. JEKTPOJIUTUYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

OnexTpuueckuii TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSITENIbHBIN paspsa. MoaHus.
IIna3ma.

TexHuueckue ycTpoiiCTBa M IPAKTHUECKOE NPUMEHEHHE: aMIIEpMETp, BOJBTMETP, PEOCTar,
HCTOYHUKU TOKa, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, IIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COINIPOTHUBIICHUS, BAaKyYMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, IMOIYNPOBOJIHUKOBBINA THOJ,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTb  CONPOTUBIEHUS LMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBL,  IUIOIIAIU
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMmenianHoe coeTMHEHUE TPOBOTHUKOB.

[IpsmMoe wu3MepeHue dNIEKTPOJABIKYIIEH Cuibl. KopoTkoe 3amblKaHHE TaJIbBaHUYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHMUS.

3aBUCUMOCTD CONIPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa M IpOBOJUMOCTh BO3yXa.

OAHOCTOPOHHSISI POBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne 31eKTpoABIKYIIEH CHUIIbI ICTOYHUKA TOKA M €r0 BHYTPEHHETO COITPOTUBIICHHUS.

Ha6nronenue anexkrponusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenne xkypca ¢usuku 0O6a3oBoro ypoBHS B 10 Kimacce OCYIIECTBISETCS C  y4E€TOM
coJiepKaTeIbHbIX MEKIIPEIMETHBIX CBA3€H ¢ KypcaMHM MaTeMaTHKH, OMOJIOTHH, XMMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBsI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOI'O NO3HAHUSA: SIBJICHUE,
Hay4HbIi (akT, rumnoresa, (U3MUECKas BEIMYMHA, 3aKOH, TEOpUs, HAOIIOAEHUE, HKCIEPHUMEHT,
MOZEIUPOBAHUE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YPaBHEHUH, JIMHEeHHas (QyHKuMs, napaloiia, runepbosia, ux
rpapuKd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKLMU: CHHYC, KOCHUHYC, TAaHI€HC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIMHU HA OCH KOOPAMHAT, CIOKECHUE
BEKTOPOB.

Buonoeus: mexanndyeckoe JBM)KEHUE B )KMBOI npupoae, auddysus, ocmoc, TEm1000MeH KHUBbIX
OpraHu3MoB (BHJbl TEIUIONEpeAayM, TEIUIOBOE PABHOBECHE), 3JEKTPUYECKUE SIBJICHHUS B >KMBOMN
IIPUPOJIE.

Xumusa: IDUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYN, MOJIb BEILECTBA,
MOJISIpHasi Macca, TEIUIOBBbIE CBOMCTBA TBEPABIX TEJI, )KMIKOCTEH M Ira3oB, MIEKTPUUYECKUE CBONCTBA
METaJJIOB, 2JIEKTPOJIUTHYECKAS AUCCOLMALNS, FAIbBAaHHUKA.

I'eozcpaghus: BNaxXHOCTb BO3/AyXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHHE ABWKEHHH C MCIOJB30BAaHHMEM MEXaHM3MOB, Y4ET TpPEHHs B
TeXHUKE, TOIIUITHUKY, UCTIOJIb30BaHNE 3aKOHA COXPAHEHUS UMITyJIbca B TEXHHUKE (paKkeTa, BOJOMET U
Jpyrue), JBUTaTeNb BHYTPEHHErO CrOpaHus, THapoBas TypOHWHA, OBITOBOM  XOJOJIWIBHUK,
KOHJUIIMOHEDP, TEXHOJIOTUH IOJIyYEHUSI COBPEMEHHBIX MaTEpUaIOB, B TOM YKCJIE HAHOMAaTEpHUaJIOB, U
HAHOTEXHOJIOTUH, DJEKTPOCTATUYECKas 3alllUTa, 3a3€MJIEHHE JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, DIEKTPOHArPEBATEIbHBIE IPUOOPHI, TEKTPOOCBETUTENIbHBIE IPUOOPHI, FaIbBAHHUKA.
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Pasnen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrostHHbIE MarHUTHL. B3anmoaeiCTBHE MOCTOSHHBIX MarHuToB. MarHutHoe mose. Bekrop
MAarHUTHOM MHAYKUUU. lIpMHIUI Cynepno3uuyMy MarHUTHBIX MOJIEH. JIMHMM MarHUTHOW MHIYKIIUU.
KapTuna nuHMI1 MarHUTHOM MHYKLIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarunuTHO€ 1oJIe TPOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMHT MAarHUTHOTO TOJISl JUTMHHOTO
MPSIMOTO TPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHUKA, KAaTYIIKH ¢ TokoM. OmbeIT Dpcrena.
B3anmoeiictBre NpOBOJIHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOAy/nb U HarmpaBjieHue. JBIKEHHUE 3apsHKEHHOM 4YacTUIBI B OJHOPOJHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SBneHue  JNEKTPOMAarHMUTHOW  MHAYKUMH. IIOTOK  BEkTOpa  MAarHMTHOM  HMHIYKIUU.
DNEeKTPOABMKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMH Dapases.

BuxpeBoe »snexkTpuueckoe moje. OJIEKTPOJABMKYIIas cujla WHAYKIMM B IPOBOJHUKE,
JBIDKYIIEMCSI TIOCTYATEIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOIBIKYINAS CUTIA CAMOWH/TYKITHH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne  yCcTpoWCTBA M MPAKTHYECKOE TMPUMEHEHHE: TIOCTOSHHBIE  MAarHHUTHI,
AIIEKTPOMATHHUTHI, DJIEKTPOIBUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE AIEKTPOHHOIO ITy4Ka MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMYM MarHUTHOTO TOJIA.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME ANEKTPOMArHUTHOW UHIYKIIMH.

[IpaBuio Jlenna.

3aBUCUMOCTh JJIEKTPOABMKYIIEH CHJIBI HMHIAYKUMU OT CKOPOCTHM HW3MEHEHUsS MAarHUTHOIO
MOTOKA.

SIBneHne cCaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

WccnepoBanue sBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pazpea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHbsle Ko1e0anus

KonebarenpHas cucrema. CBOOOIHBIC MEeXaHHUYECKUE KoJsieOaHus. ["apMOHMUYecKne KojaeOaHwms.
Ilepuon, yacrora, ammintyaa u ¢asza konedanuil. [lpy>kuHHBINH MasTHUK. MaTemMaTuyeckuii MasTHUK.
VYpaBHeHHe rapMOHUYECKHX KoseOaHuii. [IpeBpaiiieHne sHepruu mpu rapMOHMYECKUX KOJICOaHUSIX.

Konebarenbupiit  koHTYp. CBOOOTHBIE DIEKTPOMArHUTHBIE KOJNEOAHHS B  UACATHHOM
KoJiebaTeIbHOM KOHTYpEe. AHAIOTHUS MEXIY MEXaHHMUYECKUMHU M AIIEKTPOMArHUTHBIMU KOJECOAHUSIMU.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€aTHLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienre o0 3aTyXawIIUX KoleOaHUSX. BBIHYXIEHHbIE MEXaHUYECKHE KOJIeOaHHUs.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiit TOk. CHHYCOMAQIbHBIA TNEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIPSHKEHUSL.



Tpancdopmarop. IlpousBonacTBo, mepenaya U MOTpPeOICHUE DICKTPUYECKON SHEPrUm.
OKOJIOTUYECKME  PHUCKM TP  IPOU3BOJCTBE  3JEKTpodHepruu. KynbTypa  HMCHOJIb30BaHUS
JIEKTPO3HEPTUH B NOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: DJIEKTPUYECKUNM 3BOHOK, I'€HEpaTop
IIEPEMEHHOTI0 TOKa, JMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapameTpoB KoJeOATEIbHOW CUCTEMbl (NPYXKUHHBIM WM MaTeMaTHYeCKUn
MasITHUK).

Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BbIHYK/IEHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHHUS.

OcmwinorpaMmsl — (3aBUCMMOCTH ~ CHJIBI  TOKA W HAmpsDKEHUs OT  BPEMEHH)  JUid
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocienoBaTENbHOM COEAMHEHWH PpE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTpOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

HccnenoBanue 3aBUCHUMOCTH TEpHOJa MalbIX KojeOaHUM rpy3a Ha HUTU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue nmepeMEeHHOTO TOKa B LEMU W3 IOCIENI0BATENIbHO COEAMHEHHBIX KOHJEHCATopa,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbIE 6OTIHbL

MexaHndeckrue BOJIHBI, yCJIOBHUA pacrnpoctpaHenus. [lepuon. CKopocTh pacnpoCTpaHEHUS U
JuinHa BOJHBIL. [lomepeunble M mpojaosibHbIE BOJIHBL. MHTepdepeHius U JUdpakius MEXaHUYECKHX
BOJIH.

3Byk. CkopocTs 3ByKa. [ pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHS M3JIy4EHHsI DIIEKTPOMAarHUTHBIX BOJH. B3amMHas
opueHTanus BekropoB E, B, V B anextpomaruutHoil BosiHe. CBOICTBAa 3JIE€KTPOMArHUTHBIX BOJIH:
OTpaXKEHUE, MIPEJIOMJIEHHE, HoJIsIpr3anus, TudpaKiys, uHTepdepeHIus. Ckopoctb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 37eKTpOMarHuTHBIX BOJH. [IpuMeHeHre 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUHMIIBI panOCBS3U U TeNeBUACHUS. Pagronokanusi.

DIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuueckne yCTpONCTBA U MPAKTHYECKOE IPUMEHEHHME: MY3bIKAJIIbHbIE WHCTPYMEHTBHI,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEAUIMHE, pajap, paaIuONpuEMHHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromeecs Tei10 Kak HICTOYHUK 3BYKa.

Habmronenue orpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

HaGnronenue unrepdepeHnu 1 qudpakimy MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnroneHnue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIMTYIOM U 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHHE, MOJSpHU3alus,
midpaxius, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsiMonnHeiHOE pacpoCcTpaHEeHUE CBETa B OJJHOPOAHOM cpene. Jlyu
cBera. ToueuHblli HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenue n3006paskeHuii B IIIOCKOM 3epKalle.



[Ipenominenue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBIM MOKA3aTeNlb MPEIOMIICHHUS.
ITonHoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroil IOJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CiioxkHbI cocTaB Oeoro ceera. LBer.

CoOuparonue U pacceuBaromue JUH3bL. ToHKas auH3a. DOKycHOE pacCTOSHUE M ONTHYECKas
cwiia ToHKOH nuH3bI. [locTpoeHne n300pakeHuil B COOMPAIOIINX U pacCerBaIONINX JnH3ax. Popmyna
TOHKOM JIMH3BL. Y BEeIUUEHHE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. MaTepdepennus cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOIOICHUS
MaKCHMYMOB U MUHUMYMOB B HHTEP(EPCHIIMOHHOW KApTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus cBera. [udpaxnuonHas pemérka. YcIoBHe HaOMIOACHUS TIIABHBIX MaKCHMYMOB
IIpU MaJIECHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckne yCTpoiicTBAa M MpaKTUYECKOE TNPUMEHEHHUE: O4YKH, Jiyna, (oToamnmapar,
MIPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(PpPAKLIMOHHAS peléTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakeHHE U MperoMiieHre ceeta. OnTuueckrue npudophl.

[TonHoe BHyTpeHHee oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nnrepdepeHiiuu crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[Tony4yeHue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBOWCTB H300pakeHUI B JTHMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUHM OTHOCHTEILHOCTH
['paHunbl TPUMEHUMOCTH KJIACCHUYECKOW MeXaHWKW. IlocTymarbl cHenuanbHOW TEOopHUH
OTHOCHTEJILHOCTH: MHBAPHAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyme, IIPUHITUI OTHOCUTEIHLHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Paznen 7. KBanroBasi pusznka

Tema 1. Dnemenmovl K6AHMOGOU ONMUKU

®otonbl. @opmyna [lnaHka cBs3U 3HEpPruu (GOTOHA C €ro YacTOTOH. DHEpPruss U UMITYIbC
¢doToHa.

OtkpeiTHe U uccinenoBanue Gotordpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl (oTorddexra.
VYpaBuenue DiiHmreitHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JlaBnenue ceera. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE ACUCTBUE CBETA.

Texuuueckue ycTpoiicTBa M MpPAaKTUYECKOE TMPUMEHEHHe: (POTOIIEMEHT, (HOTOAATUHK,
coJIHeyHast 0aTapest, CBETOAUOI.

Jlemoncmpayuu



DoT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.
Ceeroauo.

Conneunas Garapest.
Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pesepdopna mo paccesauro o -dactun. [InanerapHas mMoaens
atoma. [Toctymarel bopa. M3nydenue u norsiomnieHre GOTOHOB MIPH MEPEX0JIe aTOMA C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buapsl cnexktpoB. CrieKTp ypoBHEN SHEPIHH aToMa BOJOPO/Ia.

BonnHoBbIe cBOMcTBa yacTull. BosHel ne bpoinsa. KopryckynsipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckue ycTpolcTBa U MPAKTUUECKOE IPUMEHEHHUE: CIEKTPAIbHBIM aHaIN3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenne IIHMHBI BOJHEI Jla3epa.

Habnronenne MuHEHYaThIX CIEKTPOB H3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Halnronenue nuHeHIaToro crexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JJOKA3bIBAIOIINE CJIOXHOCTh CTPOCHHUs sinpa. OTKPBHITHE PaTHOaKTHBHOCTH.
OmnsiTel Pezepdopaa o onpeaesnenno coctaBa painoakTUBHOro unydenus. Coiicta anbda-, 6era-,
ramMMa-u3ydeHus. BiusHue pagioakTHBHOCTH HA )KUBBIE OPTaHU3MEI.

OtkpeITHE TIpOTOHA W HeWTpoHa. Hykmownas mognens sigpa [eizenOepra—lBanenko. 3apsiy
sapa. MaccoBoe uucio siapa. M3oTonsl.

Anbba-pacnag. DJEKTPOHHBIH U TO3UTPOHHBIN Oera-pacnan. [‘amma-uzimydenue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBSI31 HYKJIOHOB B siype. SnepHbie cuibl. JledekT Macchl sapa.
Snepusie peakunu. Jlenenue u CUHTE3 €.

Anepubiii peakrop. Tepmosinepublii cuaTe3. [IpoGiemMbl U MEPCHEKTUBHI SACPHON SHEPIETHKU.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON SHEPTETUKHU.

DOnemeHTapHbIe YacTUllbl. OTKPHITHE MO3UTPOHA.
MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckre yCcTpOHCTBA W MPAKTHUECKOE TPUMEHEHHUE: JO3MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas 6boMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU

OTalbl Pa3BUTHA ACTPOHOMUMH. HpI/IKHa)IHOC U MHUPOBO33pPCHUYCCKOC 3HAYCHNUEC ACTPOHOMUMU.

Bupg 3B€31H0T0 HeOa. CO3B€3)II/I${, SAPKHUC 3Bé3,Z[LI, IUIAHCTBI, UX BUANMOC IBUKCHUC.

ConHeuHas cucTeMa.

COJ'IHI_IC. ConHeuyHasl aKTHBHOCTL. VcTouHMK OHEPruun COJ'IHI_Ia 1 3BE3I. 3Bé3I[BI, nX OCHOBHBIC
XapaKTCPUCTUKHU. I[I/Ial"paMMa ((CHGKTpaJ'IBHHﬁ Ki1acC —  CBCTUMOCTDH». 3Bé3,[[LI rJIaBHOM
IIOCJIICA0BATCIIBHOCTH. 3aBHUCHMOCTh «Macca — CBETHMOCTb JIJIs1 3BE€3]] INIaBHOM IIOCIIEA0BATEIbLHOCTH.

Buyrpennee crpoenue 38€31. CoBpeMEHHBIE MTPEACTABICHUS O POUCXOXKIECHUHU U 3BotoIMu CoJHIa
U 3BE31. DTarbl KU3HU 3BE3.



Mnuneunsiii Ilyte — nama [MamakTtuka. Ilonoxxenne u nBmwxenue Connna B ['anmaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBasapsl. UEpHbIE IbIPBI B sApax rajJakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa66ma. Pasberanue ranaktuk. Teopust bosbimoro
B3pbIBa. PeslKTOBOCE H3IIydeHuUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPUIOKECHUN UIS
OTIpENICNICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3JIHS
CeBepHOTo NoyIapus U sipKue 3BE3]IBL.

HaGmonenus B Teneckon JIynsl, raner, Miewanoro I[lyru.

O0o0maroniee NoOBTOpPeHUE

Ponp ¢usuku u acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTHMUYECKOU, COIMATILHON M ITHYECKOU
chepax JesATeIbHOCTH YeJIOBEKa, pOJib U MECTO (M3MKM M aCTPOHOMHMHM B COBPEMEHHON HaydyHOMU
KapTHUHE MUpa, pojb GU3NYECKON TeopuHu B (OPMUPOBAHUU MPEJICTABICHUN O (U3NUECKON KapTHHE
MHpa, MecTO (U3NYECKOM KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HayYHbBIX
MPEJICTaBICHUI O TPUPOJIE.

MexnpeamerHblie CBSI3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHS B 11 Kiacce ocymiecTBiasieTcss C y4ETOM
coJiepKaTeIbHBIX MEXKITPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKH, OMOJIOrHH, XUMHH, Teorpaduu 1
TEXHOJIOTHUH.

Meosicnpeomemnule nonamusi, CBI3aHHbIE C U3YYEHHEM METOJI0B HAyYHOIO MO3HAHUS: SBJICHHE,
HaydHbId (akT, TUMoTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIMPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl YpPaBHEHUM, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U X IMPOEKIIHAU
Ha OCH KOOPJUHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMH, MIPU3HAKU 110100
TPEYroJIbHUKOB, ONPE/EICHNE TIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

Buonoeus: snextpuyeckue sBICHUS B KUBOW NPHUPOJE, KOJeOaTeNbHbIE IBW)KEHUS B JKUBOU
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOU ITPUPOJE, ACUCTBUE PalMalliy HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJZIMYECKAsl CTPYKTYpa TBEPABIX TEJl, MEXAHU3MBI
00pa30BaHuUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHbINA aHAJIH3.

l'eocpachus: MarHuTHblE MOJIOCA 3€MIIM, 3QJIEKH MArHUTHBIX pPyZA, (OTOCHEMKA 3E€MHOU
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACECHUN.

Texnonocus: JMHUM DJEKTpOIEpead, TEHEpaTop IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATellb,
UHAYKIMOHHAs Ileyb, pajap, paauONpUEMHHUK, TEJIEeBU30p, aHTeHHa, TenegoH, CBY-neus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapesl.

IIVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUA IMPOI'PAMMBI no
UH®OPMATUKE HA YPOBHE CPEJHET'O OBIIEIO OBPA3OBAHHS (BA3OBBI
YPOBEHD)

OcBoenue yyeOHOro npeamera «Pu3nka» Ha ypoBHE cpeqHero odmero oopasopanus (6a30BbIi
YPOBEHb) JOJDKHO OOECHeuuTh JOCTHKEHHE CIEAYIOIIUX JUYHOCTHBIX, METalpeIMETHbIX |
MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS yuyeOHoro mpenmera «®PuU3MKa» HOJKHBI OTpa)kaTh
TOTOBHOCTb M CHOCOOHOCTh OOy4alomMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTAllMi, MO3UTHBHBIX BHYTPEHHUX YOCKICHMMH,
COOTBETCTBYIOLIUX TPAJAUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOINECTBa, pacIIMpEeHHE >KU3HEHHOTO



OTIBITAa W OMBITA JIEATEIHHOCTH B TPOIECCE PEATH3AIMU OCHOBHBIX HAMPABICHHUA BOCIHUTATEIHHON
NEeSITETLHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON MO3UIUU 0OYUAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO O0IIECTBa;

MPUHATHEC TPAAUIUOHHBIX  OOIIEYEIIOBEYSCKUX TYMAHHUCTHUECKUX M JIEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATSIIBHOCTh B HWHTEpecax TIPaXKIaHCKOro OOIIecTBa,
Y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alnu;

YMEHHE B3aHMOJICHCTBOBATH C COIMAIIBHBIMU HHCTHUTYTAMH B COOTBETCTBHU C MX (DYHKIUSMU U
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTAPHOH M BOJIOHTEPCKOU JESTSILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYapPCTBEHHBIM CHMBOJIAM, IOCTHKEHUSIM POCCHUCKHX YYEHBIX B
o6sacTu (UMUK U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHICCKOTO ITOBEICHNS;

CIIOCOOHOCTh OIEHUBATh CHTYAIMIO W TPHUHUMATH OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSACh Ha
MOPaJILHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JISATSIILHOCTH YIEHOTO;

0CO3HAHHE JIMYHOTO BKJIJa B MOCTPOCHHUE YCTONYNBOTO OYIyIIETo;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOIIECHWE K MUPY, BKIIOYAs ICTCTHKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
(hu3uYecKoi HayKe;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K pa3nuyHbIM chepam mpodecCHOHaIbHOM NESTENIbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(U3MKOW W TEXHUKOW, YMEHHE COBEpPIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun u
peain30BbIBATHE COOCTBEHHBIE KU3HEHHbBIE TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M caMoO0Opa3oBaHWIO B 00JacTH (U3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:

cOpPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJAbTYphl, OCO3HaHHE TJI0OATBHOIO  XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBUN B OKpYXKAIOUIEH cpele Ha OCHOBE 3HAHUSA Lieei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciupeHe OmbITa ACITeIbHOCTH JKOJOTMYEeCKOW HAIpPaBICHHOCTH HAa OCHOBE HMMEIOIIMXCS
3HAHUN N0 PU3HKE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCT, MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
(buznueckoil HayKu;

OCO3HAHME LEHHOCTU HAYYHOU JEeSATENIbHOCTH, TOTOBHOCTh B IMpoliecce H3ydeHus (pu3mku
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENBCKYIO NESITENbHOCTh MHIUBUYAIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruueckue qeMcTBUA:
CaMOCTOSITENIbHO  (OPMYIMPOBAaTh W  aKTyalHM3UpoBaTh MpoOieMy, paccMaTpuBath €€
BCECTOPOHHE;
ONIPENENATD LENIU JEATEIIbHOCTH, 3a1aBaTh ITApAMETPhl U KPUTEPHUU UX TOCTHKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3UYECKUX SBICHUSIX;



pa3pabaTheiBaTh IUIAH PEHICHHS MPOOJEMBbI ¢ Y4ETOM aHaIn3a MMEIONIUXCS MAaTepPHAIBHBIX H
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISAM,
OIIEHUBATh PUCKHU MOCJIECACTBUH IEATEIbHOCTH;

KOOPJIMHUPOBATh W BBHINOJNHATH pabOTy B  YCIOBUSAX pPEaIbHOrO, BHPTYATbHOTO W
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue 1eiCTBUA:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PU3UYECKOMN HAYKH;

BJIAJIETh HABBIKAMH Y4€OHO-UCCIIEIOBATEIHCKON U MPOEKTHOM AEATEIHLHOCTH B 00J1aCTH (U3UKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOMCKY METOJIOB peIIeHHs 3aad (PU3NIECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUSI;

BIIQJIETh BHUJAMHU JCATEIBHOCTH TIO0 TOJIYYEHHUIO HOBOTO 3HAHHS, €ro HHTEpIpETaIuHy,
MpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMUHBIX YYEOHBIX CUTYalMsX, B TOM YHCJE TPU CO3JaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3a/a4dy, BBIJIBUTATh THIIOTE3Y €€
pelieHusi, HaxOAUTh apTyMEHTHI JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUH, 3a/aBaTh NapameTphl U
KPUTEPUH PEIICHHUS;

aQHAIM3UPOBATH TOJYYCHHBIC B XOJI€ PEIICHHS 3aa4d Pe3yabTaThl, KpUTUYECKH OIIEHHWBATh MX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POopMyTUPOBATH COOCTBEHHBIC 3a/ladyM B OOpa30BaTENBHON JEATEIBHOCTH, B TOM
YHUCJIe PU U3YICHUU (DU3UKH,

JTaBaTh OIEHKY HOBBIM CHUTYaIlHsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTUUECKYIO 00IaCTh KU3HEACSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJI€U, TIPEUIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIaIETh HaBBIKaMU MOJTy4yeHUs] HHPopMaluu GU3NIECKOTO COACpHKAHUS U3 UICTOYHUKOB Pa3HbIX
TUIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh MOWCK, aHAJIMW3, CUCTEMAaTH3allMI0 W HWHTEPIPETALHUIO
nH(OPMAaLIUU PA3IUYHBIX BUA0B U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMALIHH;

UCIO0JIb30BaTh CPeJICTBa MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3a1ad C coOyoeHueM TpeboBaHUMN
SProOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEePEKEHUS, MPABOBBIX U 3TUYECKUX HOPM,
HOPM HMH(OPMALIMOHHON OE30MaCHOCTH;

CO37aBaTh TEKCTHI (PM3UYECKOTO COJAEpKaHMsI B Pa3iHuUHbIX (opMarax ¢ yd€TOM Ha3HAuCHUs
uHpopMallud ¥ 1EJNEeBOM ayAuTOpUM, BBIOMpas ONTUMANbHYIO (OpMYy TMpPEACTaBICHHUS U
BHU3yaIH3aI1H.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIEe 1eiiCTBUS:

OCYIIECTBIATH OOIIEHHE Ha ypoKaX (PM3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;

pacro3HaBaTh NMPEeINOChUIKA KOH(DIMKTHBIX CUTYallUH U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOI TOUYKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MIOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBHyalIbHOM paboThI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEUCTBUH C Yy4€TOM OOLIMX HUHTEPECOB H
BO3MOYHOCTEHN KaXI0TO Y€Ha KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBaTh 1 KOOPAUHUPOBATH JIEHCTBUSA 110
€€ JTOCTM)KEHMIO: COCTaBJIATh IUIaH JEMCTBUI, paclpeAeisaTh POJu C y4ETOM MHEHUH YYacCTHHKOB,
00CyX/1aTh pe3yabTaTbl COBMECTHOH paboTHI;



OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M Ka)XJIOT0 Y4acCTHHKA KOMaHIbl B OOIIMH pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TIPOEKTHI, OLICHUBATh HWJEU C TO3UIMU HOBU3HBI, OPUTMHAILHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATETUUYECKOE IMOBEJICHUE B PA3IMYHBIX CUTYalUSX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepPcabHbIe YUeOHbIe 1eliCTBUA
Camoopranu3anus:

CaMOCTOSITEIIBHO OCYIISCTBIISITh TMO3HABATEIBHYIO JCSITEILHOCTH B 00JIACTH (U3MKH U
ACTPOHOMMH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIHO COCTaBJISATh IUJIaH PEIIeHUS pacuy€THBIX W KAueCTBEHHBIX 3aj]ay, TIUIaH
BBITIOJTHEHHS TTPAKTUUYECKONU pabOThl ¢ YIETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
MPEITOYTEHHUI;

JaBaTh OIEHKY HOBBIM CUTYaIIUSIM;

paciupsTh paMK1 y4eOHOTO TIPeIMETa Ha OCHOBE JIMUYHBIX MPEANOYTECHUN;

JieNaTh OCO3HAHHBIM BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHue;

OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO SPYIUIIMA B 001acTH (U3UKH, TMOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalMsiM, BHOCHUTH KOPPEKTHBBI B JCSATEIHHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIQJIETh HABbIKAMHU TO3HABATEIbHOUW peQieKCHH KaK OCO3HAHMS COBEpLIAeMbIX NEHCTBHUM U
MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

WCI0JIb30BaTh MPUEMBI peiieKCHu I OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATHh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYrUX HA OIIUOKH.

B mpouecce noctukeHHs] JTUYHOCTHBIX PE3yJIbTAaTOB OCBOEHHUS MPOTPAMMBI MO (PU3UKE IS
ypoBHA cpeaHero oOmiero oOpa3oBaHus y OOy4arolIUXCS COBEPUICHCTBYETCS 3MOLIMOHAIBHBIM
MHTEJUIEKT, Ipeanoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOUIETO CHOCOOHOCTh MOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHAIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

CaMOPEryJIMPOBAHMS, BKIOYAKOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TMOBEJCHHE, CHOCOOHOCTH aJalTHPOBATHCI K SMOIMOHAIBHBIM M3MEHEHHUSIM U TPOSBISTH
TUOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTUBALIMH, BKIOYAIOUIEH CTPEMIIEHUE K TOCTHXKEHUIO LIETU U YCIIEXy, O TUMHU3M,
MHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh TOHHMMATh AMOIMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €TO MPH OCYIIECTBICHUN OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;

COIIMANIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JIPYTUMH
JOJIbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

NPEJMETHBIE PE3YJIbTATbBI
K xonmy oOydyenus B 10 Kiaacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:



JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4HOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMH, B IPAKTUYECKOM
JIeATSIILHOCTH JIIOJICH;

YUYUTHIBATh T'PAHUIBI MPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENEH: MarepHuaibHas TOYKa,
HMHEepLHAIIBbHAs cucTeMa OTCUETa, aDCOIIOTHO TBEPOE TENO, UACATIbHBIN a3, MOJEIN CTPOEHUS ra3oB,
KUAKOCTEN U TBEPBIX TEJ, TOUEUHBIN AIEKTPUUECKUM 3apsii IPpU pellieHud GU3HUECKUX 3a/1a4;

pacro3HaBaTh (PU3MUYECKHE SIBICHUS (ITPOIECCH) M OOBIACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOEHHUS BELIeCTBAa M JJIEKTPOJMHAMHUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBWKEHHE, CBOOOJHOE TaJICHUE TeJl, ABMKEHHE 10 OKPYXHOCTH,
WHepIus, B3auMoaercTere e, auddys3us, OpoyHOBCKOE NBIKEHHUE, CTPOCHHE YKUKOCTEH M TBEPIBIX
TeJl, U3MEHeHHe 00bEMa Tesl IpPU HarpeBaHuU (OXJIAXKAECHUHU), TEIJIOBOE PABHOBECHE, HCIIAPEHHE,
KOHJICHCAllMs, TUIaBJICHUE, KPUCTAJUIM3AlMsl, KUIMIEHUE, BIAXKHOCTb BO3/yXa, MOBBIIIECHUE JABJICHUS
raza NIpu €ro HarpeBaHUM B 3aKpbITOM COCYyJE€, CBSI3b MEXAY MapaMeTpaMH COCTOSIHUS raza B
n30IpoLeccax, MEeKTpU3alus Tell, B3aUMOJEeHCTBHE 3aps/I0B;

ONMCHIBaTh MEXaHUUYECKOE JIBW)KEHUE, MCTONb3Yys (PM3NYECKUE BEJIWYUHBI: KOOpJAMHATA, MYTh,
NepeMeleHue, CKOpoCTb, YCKOPEHHE, Macca Tena, CHJla, UMIYIbC Tejla, KUHETHYecKas SHEprus,
MOTEHIIMAJbHAS JHEpPrusi, MeXaHudeckass paboTa, MeXaHHYecKas MOIIHOCTh; IPU OMNHCAHUU
MPaBMWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIMYMH, X O003HAUEHUS U €IUHUIIBL,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIMYMHY C APYTUMU BEIMUNHAMU;

ONHCHIBATh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TE€J U TEIUIOBBIE SIBJICHHUS, UCHOJB3Ys GU3NYECKUE
BEJIMYMHBI: TaBJICHHUE Ta3a, TeMIepaTypa, CpeaHsss KUHETHUeCKas dHEPIrusi XaOTUUYECKOrO ABMKEHUS
MOJIEKYJN, CpelHEeKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPrus,
paborta raza, kKod(h(PHUIMEHT MOJE3HOTO AEHCTBUS TEIIOBOTO JBUTATENIS; MPU ONMHUCAHWH MPABUIEHO
TPakToBaTh (PM3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, UX O0O03HAYEHUS W €OUHHIIbI, HAXOIWUTh
(GbopMyIbl, CBSI3bIBAIOIINE TAaHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTHUMH BEIMYHHAM;

ONHCHIBATh H3YYEHHBIE OJJIEKTPHUYECKHE CBOMCTBA BEIIECTBA M DBJCKTPUYECKUE SBIICHUS
(mporieccbl), MCHONB3Ys (U3MUECKUE BEIMYMHBI: AIEKTPUUYECKUI 3apsll, SJIEKTpPUYECcKoe IoJe,
HanpsLKEHHOCTD TOJIS,, TOTEHIUAN, Pa3HOCTh MOTEHIMANOB; MPU OMHMCAHWU MPaBUIBHO TPAKTOBATH
(bu3MYeCKUil CMBICI HCIOJIB3YyEeMbIX BEJWYHH, UX 0003HAYCHHS W EIUHUIBI; yKa3bIBaTh (HOpPMYIIbI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

aHAJIM3UPOBATh (DU3UYECKUE TMPOLIECCHl U SIBICHUSA, HCIOJB3YS (U3MUECKUe 3aKOHbI U
MPUHIMUIBLI: 3aKOoH BcemupHoro Tsarorenus, |, |l u Il 3akonpl HproTOHA, 3aK0H CcOXpaHEHUS
MEXaHUYECKON HHEpPruM, 3aKOH COXpPAHEHHs] HMITYJIbCa, MPUHIMUI CYINEPHO3ULUU CHJI, MPHUHIIUII
paBHOMpPABUS HMHEPUHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0O TEOPHUIO CTPOCHHS
BEIIECTBA, ra30BbIe 3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW YHEPIHU TEIIOBOTO JBMKEHHSI MOJIEKYII C
abCOIOTHOM TeMIepaTypoi, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS 3JICKTPUUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTth CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MaTEMaTHUECKOe
BBIPKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPHUHIMIBI JCHCTBHS MAIlUH, NMPUOOPOB M TEXHUYECKHX YCTPOMNCTB;
pa3nanyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B MOBCEAHEBHON KU3HU;

BBITIOJIHATh OKCHEPUMEHTHI 10 UCCIECJOBAaHUIO (PU3UYECKUX SBJICHUH U TMPOLIECCOB C
WCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, MpH 3ToM (OpMYIUpPOBaTH MpodieMy/3aaady u
TUMOTe3y Y4eOHOro SKCHEpUMEHTa, COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOro 0oOOpyIOBaHUS,
MIPOBOJMTH OMBIT U (OPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSMbIE M KOCBEHHBbIE M3MEpEHUs] (PU3NYECKUX BEIHYMH, MPU ITOM BBIOUPATH
ONTUMAJIbHBIA CHNOCO0 H3MEPEHHs U HCHOJb30BATh H3BECTHBIE METOJbl OLIEHKH IOTPEIIHOCTEN
U3MEPEHUN;

HCCIIEIOBATh 3aBUCHMOCTH MEXAYy (DM3MUECKUMU BEIMYMHAMH C HCIOJIb30BAHUEM MPSMBIX
W3MEpeHUl, TMpU OTOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHpPOBATh pe3yJIbTaThl MOTYy4YECHHOM
3aBUCHUMOCTH (DM3MUYECKUX BEIUYUH B BUJE TaONMWIl ¥ rpaduKoB, AeiaTh BBIBOABI MO pe3ylbTaTaM
HCCIIEIOBAHUS;



coOuoaTh mpaBmiia 0e30MacHOro TpyJa MpU MPOBEICHUM HCCIICAOBAHUM B paMKax y4eOHOTO
OKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M TPOEKTHOW JEATENILHOCTH C HCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOMCTB U J1aOOPAaTOPHOTO 00OPYAOBAHUS;

pemaTh pacu€THBIE 3aJaud C SBHO 33/JIaHHON (PU3UYECKON MOJIENbIO, UCTIONB3Ys (pU3HuecKue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a4d BHIOMPATh (PU3UYECKYIO MOJIEIb, BBIICIATh
¢u3nveckue BENMYMHBI U (QOPMYIbI, HEOOXOMUMBIE Ui €€ pelIeHHs, MPOBOJUTH pPACUYETHI U
OILICHUBATh PEATLHOCTbH MOJyYCHHOTO 3HAUYCHUS (PU3MUECKON BEINYHHEI,

pelarh KauyeCTBEHHbIE 3aJjaud: BbICTPAWBATh JIOTUYECKHM HENPOTUBOPEUHMBYIO LIETIOYKY
paccyXJIeHHUl ¢ OMOPO Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBICHHS,

HCII0JIb30BATh NP PEILIEHUHU YYEOHBIX 3a7a4 COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUU AJIs
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMM W TPEACTABICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHOM
nH(pOpMalKY, MOJTYYEHHON W3 pa3IUYHbIX MCTOYHMKOB, KPUTHUYECKH aHAIM3HPOBAThH IOJIy4aeMYIO
nH(pOpMaLHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIO0JIb30BAaTh TEOPETUYECKHE 3HAHUS MO (M3MKE B MOBCEIHEBHOM >KM3HHM JJIs 00ecredeHus
0€30MacHOCTH TpU OOpalieHuH ¢ NpuOoOpaMu M TEXHUYECKUMH YCTPOMCTBAaMH, IJIi COXpaHEHHS
3/10pOBbSI U COOMIOICHUS HOPM SKOJIOTMYECKOTO TOBEICHUS B OKpYXKaloleil cpene;

paboTaTh B TpyIIE C BHIIOJHEHHEM Pa3IUYHbIX COIMAJIbHBIX pOJIEH, IIaHUPOBaTh paboTy
IPYIIIbI, PallMOHAIBHO PACHpeNeNaTh 00S3aHHOCTH M IUIAHUPOBATH JEATENbHOCTh B HECTAHJIAPTHBIX
CUTyal[UsiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TpYNIbl B peIlIeHUE
paccMaTpuBaeMoin MpooOJIEeMBI.

K konny oOyuenuss B 11 kiacce mnpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

JEMOHCTPUPOBAaTh Ha MpHUMeEpax poib U MecTo (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBl MHpPA, B Pa3BUTHM COBPEMEHHON TEXHUKH W TEXHOJIOTMH, B MPAKTUYECKOU
NEeATeNbHOCTH JIFOJIEH, LIeJIOCTHOCTh U €IMHCTBO (PM3MUECKONM KapTUHBI MUPA;

YUUTBIBaTh  TPAHUIBl  NPUMEHEHUS  U3YYCHHBIX  (U3NYECKUX  MOJENeH:  TOYEUHbIN
NIEKTPUYECKUM 3apsl, JIyd CBETa, TOYEYHBIM MCTOYHHMK CBETA, SJEPHAs MOJENb aTOMa, HYKJIOHHAas
MO/Ie/Ib aTOMHOT'0 sipa MpH peleHnH (PU3NYECKHX 3a/1a4;

pacro3HaBaTh (pU3MYECKUE SBJIEHUS (IpoLecchl) M OOBIACHATP HMX HAa OCHOBE 3aKOHOB
JIEKTPOJVMHAMUKNA M KBAaHTOBOM (PU3MKH: 3JEKTpUuYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MATHUTHOE JIEHCTBUS TOKA, B3aHMOJEHCTBUE MAarHUTOB, MIEKTPOMAarHUTHas WHIYKIIUS,
JNEUCTBME MAarHUTHOTO IIOJS Ha IPOBOJHMK C TOKOM M JABIKYILUMCS 3apsl, JIEKTPOMAarHUTHBIE
KoieOaHUs M BOJIHBL, IPSAMOJMHEHHOE paclpOCTpaHEHHE CBETa, OTpPaKEHUE, IpPEeIOMIICHHE,
uHTephepeHys, Audpakuus U MoJsIpU3alus CBeTa, JUclepcus cBeTa, (GOoTo3IeKTpuUecKuil 3¢ ekt
(poToadpdexr), cBeroBOe MAaBiIeHHME, BO3HMKHOBEHHE JIMHEHYAaTOro CIIEKTpa aroMa BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PalnOaKTUBHOCTb;

ONMCBHIBATh M3y4YEHHBIE CBOMCTBA BelleCTBA (3JIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
3JIEKTPUYECKYIO IPOBOAMMOCTb PA3IUYHBIX CPEd) M DIEKTPOMArHUTHbIE SIBJIEHHS (IIPOLECCHI),
UCHOJb3ys (pru3nUecKue BEIUYMHBL: IEKTPUUECKUM 3apsil, CHila TOKa, HJICKTPUYECKOe HalpshKEeHUe,
AJIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh IMOTEHIMANIOB, 3JIEKTPOJIBIDKYIIAs cuia, padoTa TOKa,
WHIYKIAS MarHuTHOTO MoJisd, cuiaa Awmrmepa, cwia JIopeHna, MHIYKTMBHOCTb KaTyIIKH, JHEPrus
3JIEKTPUYECKOT0 M MarHUTHOTO TOJIEH, MEepUoJ] M 4YacToTa KoyieOaHui B KosebaTeabHOM KOHTYpE,
3apsil M cula TOKa B Ipollecce TapMOHMYECKHUX JJIEKTPOMAarHUTHBIX KoseOaHui, (OKycHOe
paccTosiHMe M ONTHYECKasl CHJIa JIMH3BI, IIPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICIT
UCTOJIb3yEeMbIX BEIMYUH, UX 0003HAYEHUS U €AWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3bIBAIONINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BETMUYUHAMU;

OINMCHIBATh M3YYEHHBIE KBAHTOBBIEC SIBJICHUS U MPOLIECCHI, UCHOJb3YS (PU3MUECKHE BETMYUHBI:
CKOpPOCTh 3JIEKTPOMArHMTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPrus W UMIYIbC (POoTOHa,
IIEpHOJl TOJypaclazna, SHEPrusl CBA3M ATOMHBIX SII€p, IPU ONMCAHUM IPAaBUWIIBHO TPAKTOBATH



(GU3NYEeCKUil CMBICT HCIIOJIb3YEMbIX BEIMYUH, MX 0003HAUEHHUS M EIWHHIBI, YKa3blBaTh (POPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYHMHY C JIPYTMMHU BEIMYMHAMH, BBIYHCIATH 3HAUCHHE
(U3HUECKON BEIIMYUHBL;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCIONB3ysd (PU3MUYECKHE 3aKOHBI H
OpUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEAOBATENFHOTO M MapajuIeIbHOTO COSAWHEHHS MPOBOJIHUKOB,
3akoH  Jhxoyns—JleHnma, 3aKOH  SJEKTPOMAarHWTHOW  HMHIYKIWH, 3aKOH  MPSIMOJMHEHHOTO
pacrpocTpaHeHHUs] CBETa, 3aKOHBl OTPAKCHUSI CBETA, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHEHUE
OliHmTeHa A8 poTodddexra, 3aKOH COXpaHEHUs PHEPIHM, 3aKOH COXPAaHEHUs HMMITYJIbCa, 3aKOH
COXpaHEHHS DJICKTPUYECKOTO 3apsijia, 3aKOH COXpAaHEHHs MAacCOBOTO YHCia, moctynarsl bopa, 3akoH
paIMOaKTHBHOTO paclaga, MpH OTOM pas3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOE BEIPAXCHUE M YCIOBHS (TPaHHULIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpENIeNATh HANpaBJIEHUE BEKTOpAa MHIYKIIMH MArHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHUIBI
Awmriepa u cuisl Jlopenna;

CTPOUTH M OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh  DKCIIEPHUMEHTHI TI0 HWCCIEAOBAaHMIO (DU3WYECKHX SIBICHUH M MPOIECCOB C
WCTIOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHIU: MPpH 3TOM (HOPMYIMPOBATH pobIeMy/3a1aay u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000pynI0oBaHuUs,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BBIBOJIBI;

OCYIIECTBIISITh MPSIMBbIE W KOCBEHHBIE M3MEpEHUsS (PU3MUYECKMX BEIWYHH, IPH 3TOM BBHIOMPATH
ONTUMAIILHBIA CMOCO0 M3MEpPEHHsS W HWCIOJB30BAaTh W3BECTHBIE METOJBI OIICHKH ITOTPEITHOCTEH
U3MEPEHUN;

WCCIIEIOBATh 3aBHCUMOCTH (PH3MUECKUX BEIIMYHMH C UCTIOJIH30BAHUEM TIPSIMBIX U3MEPEHUIl: MpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YNIbTATHl TIOJTYYEHHOW 3aBUCUMOCTH (DU3HIECKUX
BEJIMYMH B BUJIE TaONHII U TpaduKOB, JeaTh BBIBOABI IO pe3yabTaTaM HCCIIeI0BaHUS;

coOmo1aTh MpaBwiIa 6€30MacHOTO TpyZAa MPHU MPOBEICHUU HUCCIEAOBAHUN B paMKax ydeOHOTO
SKCIEPUMEHTa, Yy4eOHO-HCCIEAOBATEIbCKOM U TMPOEKTHOM JESTENbHOCTH C  MCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYIOBAHHS;

pemath pacuéTHbIe 3aJaud C SBHO 33JaHHON (U3MYECKOW MOJENbl0, UCHOJb3ysd (u3nueckue
3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a/1a4l BHIOUpATh (PU3MUECKYIO0 MOJIENb, BBIICIATh
¢busznueckue BeNUYUMHBI W (OPMYJbl, HEOOXOMUMBIE JUid €€ pelIeHUs, MPOBOIUTH PacyEThl U
OIICHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHHs (PU3NUECKON BEJITMYHHBI,

pelath KauyeCcTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO IIECTIOYKY
paccyXJeHU ¢ OOPOoi Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCI0JIb30BATh MPU PEIICHUU Y4eOHBIX 3a7]a4 COBpeMEHHbIe MH(POPMAIIMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIpPETAlUUd W MPEICTaBICHUS Y4eOHOM M HAy4HO-MOMYJISAPHOMN
uH(pOpMAaLIUY, MOTYYEHHON M3 Pa3IUYHBIX HCTOYHMKOB, KPUTHYECKH aHAIM3HPOBAThH IOIy4aeMYIO
nHpopMaIuo;

OOBSACHATh TPHUHIMIIBI JEHCTBHUS MAaIlWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, paziuyaTrh
yCIOBUS UX 0€30MaCHOTO UCTOIb30BAaHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKIIaZ]a POCCUNCKHX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON >KM3HU Uil O0OeCreueHHs
0€30MacCHOCTH MpH OOpaIleHuu ¢ NpUOOpaMM M TEXHUYECKUMHU YCTPOHCTBAMHM, JISi COXPaHEHMS
3JI0pOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO MOBEACHUS B OKPY)KaIOILEeH cpejie;

paboTaTe B TpyHIe C BBIMNOJIHEHHUEM pPa3IMYHbIX COLMAIBHBIX pOJIeH, IMIaHUpoBaTh padoTy
TPYIIBI, palMOHAIBHO paclpeieisaTh 00A3aHHOCTH U IJIAHUPOBATh JAEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIIEHUBaThb BKJIAJ KaXJOTO W3 YYaCTHUKOB TpYIIbl B pelIeHHe
paccMaTpuBaeMoil poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne KoJymmyecTBo yacoB DJIeKTpOHHbIe (L (POBbIE)
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbI
n/m Bceero Konrpoasubie | IlpakTuueckue oOpa3oBaTe/bHbIe PecypChl
padoThI padoThI

Pazpnea 1. QJIEKTPOJANMHAMUKA
1.1 | MarauTHOe moJie. DNeKTPOMArHUTHASL MHYKIIHSI 11 1 3 https://m.edso0.ru/Z2Q390NG8
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 | MexaHUYeCKHE U JIEKTPOMArHUTHBIC KOJICOaHHsI 9 1 https://m.edso0.ru/3STLNQKPG6
2.2 | MexaHUYeCKHE U 3JIEKTPOMArHUTHBIC BOJIHBI 5 1 https://m.edso0.ru/WQT6385V1
2.3 | OnTmka 10 3 https://m.edso0.ru/TUPOIURXM
Wroro mo pazgeny 24

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 | OCHOBBI CHICIMATBHOMN TEOPHUH OTHOCUTEIBHOCTH 4 1 https://m.edsoo.ru/AQUCOVDK?2
Hroro mo pazgeny 4

Paznea 4. KBAHTOBAS ®U3UKA

4.1 | DneMeHThl KBAaHTOBOM ONTHKH 6 https://m.edsoo.ru/8WOVAWQRS
4.2 | CtpoeHue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 | AtoMHOE SIpO 5 https://m.eds00.ru/97MC9DZXQ
Hroro no pazgeny 15

Pazgea 5. JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKHU

5.1 ‘ DJIeMEHTBI aCTPOHOMHHU U aCTPODUIUKU 7 1 https://m.edsoo.ru/3EOD6KXI9
HWtoro mo paszueny 7

Paznea 6. ObBOBLIAIOIIEE IIOBTOPEHUE

6.1 | OGobuaroliee TOBTOPEHHE 4 https://m.eds00.ru/02JEGZCIM
HWtoro mo paszaeny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

(ITpumeuanue: Jlavopamopnuiii havop mun - oanee JIHT, I{ugpposasn navopamopus Releon — oanee LIVl Releon)

11 KJIACC
Ne KoanyecTBo yacoB I[aTa 3ﬂeKTp0HHble Ill/l(l)pOBbIe Hcnoap3oBanue
Tema ypoka
n/n Bcero | Kourp | Ilpakr & u3y4e- o0pasoBaTejbHbIe pecypchl | 000pya0BaHus
padoThl | padoThl| HHA TOKH pocTa

IlocTossHHBIE MarHUThI U MX B3auUMOJIeUCTBUE. MarHUTHOE LIJI Releon

1 nmoyie. Bekrtop marHuTHOW WHAYKIWHU. JImHMM marHutHOW | 1 01.09.26 https://m.edsoo.ru/4ADMOY 1IJN6
WHIYKIIAA

2 MaFHI/ITHOve IoJie MPOBOJHHKA ¢ TOoKOM. OmbIT Opcrena. 1 https://m.eds00.ru/1L5CT47EX JIHT 3
B3aumoieficTBHE IPOBOTHUKOB C TOKOM 04.09.26 IJT Releon
Jlaboparopnas pabota «lM3ydeHHMe MArHUTHOTO IIOJIA JIHT 3

3 KaTyufl’KH fTOKOMli ya 1 1 08.00.26 MPS//m.eds00. WHGHXLNLRZ, 1y pZ
JlelicTBME€ MarHUTHOTO MOJISI HA MPOBOJHUK ¢ TOKOM. Cuiia JIHT 3

4 Awmmnepa. Jlaboparopuas pabora «MccnenoBanue aevicteus | 1 1 11.09.26 https://m.edsoo.ru/UVHDISEX4 | IIJT Releon
MMOCTOSTHHOTO MarHWTa Ha PaMKy C TOKOMY

5 JlelicTBME€ MarHMTHOTO MOJI Ha ABWKYIIYIOCSA 3apsSKEHHYIO 1 https://m.eds00.ru/7ABZOGOCY
yactuiy. Cwia Jlopenma. Pabota cuiel Jlopenna 15.09.26
DnekTpomMariuTHas MHAYKUMs. [IoTOK BeKTOpa MarHUTHOU JIHT 3

6 uaaykiun. DJIC  MHIYKOHUH. 3aKOH 3JIEKTPOMArHUTHON 1 99.09.26 https://m.edsoo.ru/\VVA26C9C3J LT Releon
uHaykuuu dapanes R

v JlaGopaTopHas vpa60Ta «HccnenoBanue SIBIICHUST 1 1 https://m.eds00.ru/XZS5MOCBU JIHT 3
AJIEKTPOMArHUTHOW MHIYKIIUH» 25.09.26 LIJI Releon
NHAYKTUBHOCTD. SIBineHue CaMOMHIYKLUH. OJIC

8 CAMOWHIYKIIMA. JHEPrusi MAarHUTHOTO TIOJS KATYIIKU C 1 99.09.27 https://m.edsoo.ru/EOTONSAEA
TOKOM. DJICKTPOMAarHuTHOE I0JIe o
Texnuyeckue ycTpolcTBa M MX NMPUMEHEHHE: MOCTOSHHbBIC

9 MAarHuThbl, SJIEKTPOMArHUThI, EKTPOABUraTelNb, yckoputenu | 1 02.10.26 https://m.edsoo.ru/UWNLFAIL6
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb -

10 O6o06maromuit ypok «MarHuTHOE moJie. DIeKTpoMarHuTHaS 1 06.10.26 | https://m.edso0.ru/COBOSBGMC
WHITYKITHS

11 KontponpHast pabora mo Teme «MarHutHoe TioJe. 1 1 https://m.eds00.ru/8X637ELEU
DneKTpOMarHuTHasi MHAYKLIHS 09.10.26
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12

CBobOomHble MexaHM4yeckne Kojiebanus. ['apmoHuveckue
KoyieOaHus.  YpaBHEHHE TapMOHUYECKHX  KOJICOaHHH.
[IpeBpanienue sHeprun

13.10.26

https://m.edso0.ru/9Y6GYWEVP

JIHT 5

13

Jlaboparopuass pabora «McciaemoBaHue — 3aBUCHUMOCTH
IepuoJia MajibiX KosjeOaHuil rpy3a Ha HUTH OT JUIMHBI HUTU U
MAacChl TPy3a»

16.10.26

https://m.edsoo.ru/DPZ8KR61C

JIHT 5

14

Konebarenbubid koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
KoJieOaHusT B  HJEATHHOM  KOJIeOATeIbHOM  KOHTYpE.
AHAJIOTHS MEXKIy MEXaHUYCCKHMH M 3JIEKTPOMAarHUTHBIMU
KOJIeOaHUIMHU

20.10.26

https://m.edsoo.ru/H6JCO5BAD

15

@®opmyna TomcoHa. 3akOH COXpaHEHUS DSHEpPruu B
UeanbHOM K0Je0aTeIbHOM KOHTYpE

23.10.26

https://m.edsoo.ru/MHNWD2LH
U

16

[IpencraBnenue 0 3aTyXaroIux KOJIeOaHUSX.
BoinykneHHble  MexaHuueckue —Kosiebanus.  PesonaHc.
BoiHyXIeHHbBIE 3JIEKTPOMAarHuTHbIE KOJIe0aHus

03.11.26

https://m.edsoo.ru/FMBDWPPG4

17

[Tepemennbii TOK. CHHYCOUIANbHBIM TNEPEMEHHBIH TOK.
MoOIHOCTh  MEPEMEHHOTO  TOKa.  AMIUIUTYAHOE U
JIEUCTBYIONIEEe 3HAUCHHE CUJIBI TOKA U HAIIPSDKEHUS

06.11.26

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdopmarop. [IpousBoacTBo, nepenavya u moTpedICHUE
AIIEKTPUYECKON DHEPTUU

10.11.26

https://m.edso0.ru/1ZWZUL8SQK

19

YCTpoHCTBO M MPaKTHYECKOE MPUMEHEHHUE 3JIEKTPUUECKOTO
3BOHKa, TeHeparopa  MEepeMEHHOro  TOKa,  JIMHUH
aNIeKTponepeaay

13.11.26

https://m.eds00.ru/93Z12W400

20

ODKOJIOTHYECKHE PHUCKH IIPpH IMPOU3BOACTBEC IJICKTPOIHCPIUHU.
Ky.]'ILTypa HCIIOJIb30BAaHUA JJICKTPOSHECPIA B MOBCEIHEBHOHW
KHU3HHU

17.11.26

https://m.edsoo.ru/3DUNY KWN
0

21

MexaHnunueckue BOJIHBI, YCJIOBUS pACIIPOCTPAHCHUA. Hepnoz[.
CKOpOCTL pacipoCTpaHCHUA W AJIMHA BOJIHBI. HOHCpC‘IHLIe
1 IPOJOJIbHBIC BOJIHBI

20.11.26

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. BwicoTra TOHA.
TemOp 3ByKa

24.11.26

https://m.edso0.ru/Z82706V70

23

DNEeKTpOMarHUTHbIE BOJIHBI, WX CBOMCTBA U CKOPOCTb.
[IIkana 3MeKTPOMAarHUTHBHIX BOJIH

27.11.26

https://m.edso0.ru/SWB57C06 X

24

HpI/IHI_II/IHBI paguocCBiA3U U TCICBUACHUA. PazButne CpCACTB
CBs3U. Paguomokanus

01.12.26

https://m.eds00.ru/2WQTSLGLV
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25 KonTtposnbsHast padota «Koebanus U BOJHBI 04.12.26 https://m.edsoo.ru/IHURONS0B

26 HpﬂMOJII/IHGI/IHOGU pacrpocTpaHeHHe CBeTa B OJHOPOTHOU https://m.edsoo.ru/HUF74NDOW JIHT 4
cpene. TodyeuHslil ICTOYHUK cBeTa. JIyd cBeTa 08.12.26

7 OtpaxeHue CBeTa. 3akoHbI OTpaxkeHus cBera. [locTpoenue https://m.edsoo.ru/IMBKQM22Z JIHT 4
M300paXeHUH B IIOCKOM 3epKajie 11.12.26

28 HpeJ'IOMJ'IeHI/Ive ceeta. [lonHOoe BHYyTpeHHEE OTpa)KCHHE. https://m.eds00.ru/V49RISTRN JIHT 4
[IpenenbHBIW yroJ1 MOJIHOTO BHYTPEHHETO OTPaXKEHUS 15.12.26

29 JlabopatopHas paboTa «M3mepenne nokasare’st https://m.edso0.ru/JO2E1IM1DQ JIHT 4
MIPEJTOMIICHHUS CTEKIIa» 18.12.26

30 HI/IH3I)£. [TocTpoeHne wu3o0OpakeHuid B JuH3e. Dopmyna https://m.edsoo.ru/\W2MMS9KJIC JIHT 4
TOHKOM JIMH3BI. Y BEJTMYCHHE JTNH3BI 22.12.26

31 Ha6opaTopHeisi paborta «Hccnenoranue CBOMCTB https://m.eds00.ru/01ZCMW980 JIHT 4
M300paKeHUH B JTMH3AX) 25.12.26

32 Hucnepcust cBera. CioxHbIii coctaB Oemoro csera. [[Ber. https://m.edsoo.ru/KIOWVKELL
JlabopaTtopHas pabora «HabmroaeHne nucrepcuu CBeTay 29.12.26

33 I/IHT?p(bepeHI_[I/ISI ceera. Judpaxmus ceera. dudpakimonHas https://m.edsoo.ru/C8L CRSEJI
peméTka 12.01.27

. JIHT 4

34 [TonepeunocTh cBETOBBIX BOJH. [lomsipu3anus cBeTa 15.01.27 https://m.eds00.ru/Q2118XY0OJ

35 OnTtuuecknue nTpPUOOPHI W YCTPOMCTBA W YCJIOBHS HX https://m.eds00.ru/M5127JYGT JIHT 4
0€3011acHOTO TPUMEHEHUS 19.01.27

36 I'panuibl NPUMCHUMOCTH  KJIACCHYECKOH  MEXAHHKH. https://m.edsoo.ru/P8GBIFIEN
[TocTynatsl ciennaibHOW TEOPUU OTHOCUTEIHLHOCTH 22.01.27

37 OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeUICHUEe BPEMEHU https://m.eds00.ru/0VL MCN6EB2
Y COKpAIlCHUE JJTUHBI 26.01.27

38 OHeprusi u MMITYJILC - PENATHBHCTCKOH  HaCTHLBL. CBsi3b https://m.edso0.ru/190ZY 4BUB
MAaccChl € SHEPrUEU U UMITYIIbCOM. DHEPIHsl IOKOS 29.01.27

39 Kontponpnast pabora «Omntrka. OCHOBBI cHEIUATBHON https://m.eds00.ru/L 8689JPL I
TEOPUU OTHOCUTEIBHOCTH 02.02.27

40 ®otonbl. ®opmyna [Inanka. DHeprus u UMIynbe GOTOHA 05.02.27 https://m.edsoo.ru/ZL6P16LAQ

a1 OtkpeiTHe U uccnenoBanue (ororddexra. OnbiThl A. T https://m.edso0.ru/PGLEXXSRO
CroneroBa 09.02.27
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3akonbl  Qorodddekra. YpaBHEeHHUE ODUHIITEWHA s

42 dororddekra. «Kpacnas rpannna» hororddexra 12.02.27 https://m.eds00.1u/YLCK770G8

43 I[a]iJIGHI/Ie ceera. Onmwitel II. H. Jle6enea. XuMuueckoe https://m.edso0.ru/EGO6ZQI1SA
JIEUCTBUE CBETA 16.02.27

4q | TexumdecKue YCTPOHCTBA M NPAKTMYECKOE NPUMEHCHHE: https://m.edso0.ru/UFQDRSL5M
(dboTorMeMeHT, (OTOAATYNK, COTTHEUHAsT OaTapesi, CBETO IO, 19.02.27

45 Pemenwue 3a1a4 o Teme «JEMEHTB KBAHTOBOW OTITHKI 26.02.27 https://m.edsoo.ru/ZE73A67B1

16 Mogens aroma Tomcona. OmbiTel  Pesepdopma 1o https://m.edsoo.ru/FIC11POHN
paccesiHuio a-dactull. [ImanerapHas Mojienas aToma 02.03.27

47 [Toctynarsr bopa 05.03.27 https://m.edso0.ru/6X7GFHZ9X

48 W3ny4yenne v MOTIOIIEHUE Q)OTOHPB MIpH TIepexo/ie aToma ¢ https://m.eds00.ru/NNSBHZYBE
OJTHOTO YPOBHsI DHEPTUH Ha Apyroi. Buibl ciekTpoB 09.03.27
BonHoBeie  cBoucTBa uyactull. Bomnel  ge  Bpowums.

49 KopmyckymnsipHo-BosiHoBoW — ayanusM.  CIOHTaHHOE U 12.03.97 https://m.edso0.ru/J710TLFCO
BBIHY)KJICHHOE HU3JTYYCHHE T

50 OtkpeiTHe pamumoakTuBHOCTH. OnbiTel  Pesepdopma 1o https://m.eds00.ru/TSIFUU3TP
OTIPENICTICHUIO COCTaBa PAJAMOAKTHBHOTO MU3ITyUCHUS 16.03.27

51 CeouctBa anbda-, Oera-, raMMma-w3ydyeHHs. BrusHue https://m.edso0.ru/UOIROS0Z5
PaIMOaKTUBHOCTH Ha )KUBBIC OPraHU3MBbI 19.03.27
OTkphITHE POTOHA M HeWTpoHa. M3otomsl. Aunbda-pacma.

52 DJEeKTPOHHBIK ¥ TO3UTPOHHBIM OeTa-pacmaa. ['amma- 93.03.27 https://m.edsoo.ru/H2XIHOG3E
U3ITy4YeHUe e
DHeprusi CBsI3M HYKIOHOB B sjpe. SlnaepHble peakuuu.

53 Snepubid peakrTop. ITpo6aemsl, [IEPCIIEKTHBEI, 96.03.27 https://m.edsoo.ru/CFJYJSSIG
HKOJIOTUYECKUE ACTICKTHI SICPHOUW DHEPTETHKU e
OneMenTapHbie 4acTuilbl. OTKpBITHE TO3UTPOHA. METOMbI

54 Ha6J110mEHH;1 W PETHCTpALH  SMEMEHTAPHBIX  HACTHIL https://m.eds00.ru/SUC62U40A
Kpyrneiii  cron  «@yHIaMEHTAIbHBIE  B3aUMOJIECHCTBHSL. 27.04.27
EnuHCTBO (hM3MYECKOW KapTHHBI MUpa»
Oranbl  pa3BUTHS ~ acTpoHOMuUH.  [lpukiagHoe U

55 MHUPOBO33pEHYECKOE 3HAUCHHE aCTPOHOMUHU. Bun 3BE31HOTO https://m.edso0.ru/5PXS219VY

HeOa. Co3Besnusi, spKHe 3BE3MbI, IMIAHETHl, X BUINMOE

06.04.27
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56 CoHIA H 3863 1 09.04.27 https://m.edso0.ru/1JZR54JA0
3BE31pl, UX OCHOBHbBIE XapPaKTEPUCTUKU. 3BE3Ibl TIIABHOU

57 MOCIIEIOBATEIbHOCTH.  BHYTpeHHee  CTpOCHHE  3BE3. 1 https://m.eds00.ru/GGD3W74Z0
CoBpeMeHHbBIC TPEACTABICHUS O MPOUCXOXKIACHUH U 13.04.27
sBosmonu CosHIIa U 3BE3]
Mneunsii Ilyte — Hama Tanaktuka. Ilonoxenune wu

58 nemkenne Conana B [Namaktuke. [Nanmaktukn. Uepubie npiper | 1 16.04.27 https://m.edsoo.ru/L2U4S1HU?2
B SAJIpax TaJaKTHUK T

59 Bcenennas. PasOeranme ramaktuk. Teopuss boibioro 1 https://m.eds00.ru/9IWRLVWNN
B3phIBa. PenmmkToBOC M3mydenne. MeTaranakTuka 20.04.27

60 Hepemennsie mpoOieMbl aCTPOHOMUHT 1 93.04.27 https://m.edsoo.ru/LJHNL2MCF

61 KonTponsHast  pabota  «DJEMEHTBHI  aCTPOHOMHU U 1 https://m.edsoo.ru/TXTTCTA488
acTpOo(PU3UKNY 27.04.27
O6oOmatomuii  ypok. Pomp ¢usukm u acTtpoHomMuu B

62 DKOHOMHYECKOM,  TEXHOJOTMYECKOW,  companmpHoM m | 1 30.04.27 https://m.edsoo.ru/WNJ5CRXYD
ITUYECKOH chepax AesITEIHHOCTH YeOBEKa T

63 06061113101111:11/1 YPOK. fv’onb 1 MecTO (M3HKH U aCTPOHOMHUH B 1 https://m.eds00.ru/2PEPB28UF
COBPEMEHHOU HAYYHOU KapTHHE MUpPa 04.05.27
O6oOmatromuii  ypok. Poxap ¢dusmyeckoit Teopum B

64 GbopMHUpOBaHMK TPEACTAaBICHUE O (u3ndeckoi Kaprtuhe | 1 07.05.27 https://m.edsoo.ru/Y29SVPCVR
MHpa T
O6o6maromuit ypok. Mecto (usndeckoit KapTUHBI MHUpa B

65 o0meM  psSay  COBPEMEHHBIX  €CTECTBEHHO-HAayYHBIX 1 11.05.97 https://m.edsoo.ru/LKNUIKHZH
MIPEACTABJICHUI O IPUPO/IE T

66 PesepBHbIil ypok. MarautHoe mole. DIEKTpOMarHUTHAas 1 https://m.edsoo.ru/EVMFIOTPG
WHIYKINS 14.05.27

67 PesepBHblit ypok. Ontuka. OCHOBBI CHEIHANBLHON TEOpUH 1 https://m.eds00.ru/ESABIRKSL
OTHOCHUTEIIbHOCTH 18.05.27

68 Pesepubiii  ypok.  KBanToBas  Qusmka.  DJIeMEHTHI 1 https://m.eds00.r/RAROLVO2]
aCTPOHOMMH U acTpOo(U3UKU 21.05.27
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3VJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOMU ITPOT'PAMMBI
10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yabTAThHI 0CBOEHHUsI OCHOBHOIi 00pa30BaTeIbHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MPHMEPax poJib M MECTO (HU3MKU B (OPMHPOBAHHUU COBPEMEHHOMN
HAay4HOW KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKM M TEXHOJIOTMH, B
IIPAKTUYECKOU JIEATEIbHOCTH JIFOIEH

10.2

VY4auThIBaTh TPAHUIBl TPUMEHEHUS H3YYECHHBIX (PU3MUECKMX MOJENei: MaTepualibHas
TOUKa, WHEpLUAIbHAs CUCTeMa OTCYETa, a0OCOMIOTHO TBEPJOE TENO, HACAIBHBIA Tra3;
MOJIENIU CTPOEHUS Ta30B, KUAKOCTEW M TBEPIBIX TEJ, TOUCUHBIN SJIEKTPUUYECKUHN 3apssl —
IIpH pelieHny GU3nUecKux 3a1ad

10.3

Pacnio3naBath Qu3nueckue sBieHUs (Tpolecchl) U OOBSACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUn CTpOEHUS BELIECTBA U
ANEKTPOJUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MNPSIMOJUHEHHOE IBUKEHUE,
CBOOOJHOE MajJeHue Tell, ABM)KEHHE IO OKPYXHOCTH, MHEpLHs, B3aUMOJICHCTBHUE Tell,
muddy3usi, OpOyHOBCKOE NBIKEHUE, CTPOCHUE KXUIKOCTEH W TBEPABIX TEJN, U3MEHEHHE
o0béMa Tenm TpH HarpeBaHWW (OXJAXIEHWH), TEIUIOBOE paBHOBECHE, WCIApeHNue,
KOHJIEHCAIs, MJaBJIeHUe, KpUCTAJUIN3alUs, KUIIEHUE, BIaXHOCTh BO3/1yXa, MOBBIIICHUE
JaBJIeHUsS raza INpH €ro HarpeBaHWM B 3aKPBITOM COCYZAE, CBA3b MEX]Y MapaMeTpamu
COCTOSIHUSA raza B M30TpoIeccax; MEKTpHU3alus TeJl, B3aUMOJIEHCTBHE 3aps/I0B

10.4

OnuceiBaTh MEXaHWYECKOE ABM)KEHHE, MCIONb3Yys (PU3HUECKHE BEIMYMHBI: KOOpIMHATA,
MyTh, IMEpeMeIlleHne, CKOpOCThb, YCKOpPEHHE, Macca Teja, CHUJla, WMIIYJIbC Tea,
KMHETUYeCKasi SHEeprusi, MOTeHIMalbHAs SHEPrusi, MEeXaHuyeckas paboTa, MeXxaHHUYecKas
MOIIIHOCTh; HPU OMHCAHUU TMPABUIBHO TPAKTOBATH (PUIUUYECKHI CMBICI HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIWHUIBL, HAaXOIAUTh (OPMYINbI, CBA3BIBAIOLINE JAHHYIO
(bU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.5

OnuceiBaTh HM3YyYCHHBIE TEIUIOBbIE CBOWMCTBA TEl U TEIUIOBBIC SIBICHMS, HCIOJIb3YS
¢u3znyueckue BEJIMYMHBI: JaBJIEHUE Ta3a, TeMIeparypa, CpelHsis KUHETHYecKas SHeprus
Xa0TUYECKOTO IBUKEHUS MOJIEKYJ, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYII, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSs OSHEprus, pabora rasza, KOIPQPUIUEHT TOJE3HOro JeHCTBUSA
TEIUIOBOTO JBUTATENsl; MPU ONUCAHUU MPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAaueHUs U EOUHUIBI, HAaXOAUTh (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BETUYHMHAM

10.6

OnuceiBaTh HM3Y4YEHHBIE DJIEKTPUUECKHE CBONCTBA BEUIECTBA M AJIEKTPUUYECKUE SBICHUS
(mporiecchl), UCTONB3YS (U3MUYECKUE BEIUYMHBI: DIEKTPUUECKUN 3apsl, DIEKTPHUUECKOe
moJjie, HaNpsHKEHHOCTh TOJS, MOTEHIUAN, Pa3HOCTh MOTEHIMANOB; MpPHU OMHCAHUU
MPaBUWJIBHO TPAKTOBATh (PU3MYECKUIl CMBICT HCIOJIb3YEMBIX BEIMYHH, UX 0003HAYCHHS U
€IMHUIIBI; YKa3blBaTh (POPMYINbI, CBS3BIBAIOIIUE JAHHYIO (PU3UYECKYI0O BEIUYHHY C
JIPYTUMHU BeTUYMHAMU

10.7

aHAIM3UPOBATh (PU3MUECKHE TPOIECCHl M SBICHHS, UCTONb3yd (U3MUECKHUEe 3aKOHBI U
MIPUHIIUIBL: 3aKOH BceMupHoro tsrotenud, |, |1 u 1l 3akonsr HeloToHa, 3ak0H coxpaHeHUs
MEXaHUYECKON DHEpPruM, 3aKOH COXPaHEHUS HUMITYJIbCa, MPUHIMUN CYHEPIO3ULIUUA CHII,
MPUHIIUI PAaBHOTPABHS HWHEPIUATBHBIX CHCTEM OTCUETa; MOJIEKYISIPHO-KHMHETUYECKYIO
TEOPUIO CTPOEHUSI BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3h CPEIHEH KMHETHUYECKON >Hepruu
TEIUIOBOTO  JBWKCHHUS MOJIEKYd C aOCONMIOTHON TemmepaTypol, TepBBIA 3aKOH
TEPMOJUHAMUKH; 3aKOH COXpAHEHHS JIIEKTPUYECKOro 3apsijia, 3akoH KyrnoHa; mpu sToM
pa3nuyaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKO€ BBIPDAKEHHE W




ycnoBusl (TpaHMIlbl, 00JIACTH) MPUMEHIUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPUHIIUIBI ACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyath yCI0BHUS MX O€30M1aCHOIO MCIIOJIb30BAHUS B IOBCEAHEBHON KU3HU

10.9

BBINONHATE SKCHEPUMEHTHI 0 HCCIEIOBAHUI0 (DU3WYECKUX SIBICHUH M TPOLECCOB C
HCII0JIb30BAHMEM TPSMBIX U KOCBEHHBIX M3MEPEHUI; PU 3TOM (HOPMYIUPOBATh MPOOIEMY
(3amauy) ¥ THIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY W3 MPEIOKCHHOTO
000pyI0BaHUs, POBOAUTH OMBIT B (POPMYITHPOBATH BHIBOIBI

10.10

OcCymecTBiATh TpSMble W KOCBEHHBIE HW3MEpEHHS (PHU3MUECKUX BEIWYHMH, IPU ITOM
BBIOMPATh ONTUMAIILHBIA CIIOCO0 M3MEPEHUsS! M HMCIOJIb30BaTh M3BECTHBIE METOBI OLICHKH
IIOIPEITHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXy (PU3MUECKUMH BEIMYMHAMU C UCTOJIb30BAaHUEM MPSIMBIX
W3MEpPEHUI; IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHON
3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJAE TaOnMIl U TpaduKOB, AeiaTb BBIBOJBI IO
pe3yibpTaTaM UCCIEeI0BaHUS

10.12

CoOmrogate mpaBuiia O€30MACHOTO TpyAa NPH TPOBEACHUM HCCIEAOBAHUI B paMKax
y4eOHOTO DJKCIIEPHMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW W TIPOCKTHOHM NEATETBHOCTH C
WCII0JIb30BAHNEM M3MEPHUTEIIBHBIX YCTPOUCTB U JTA0OPATOPHOTO 000PYAOBAHHUS

10.13

Pemars pacuéTHple 3amaud C ABHO 3aJaHHOM (PU3MYECKOW MOJIENbl0, HCHOJB3YS
¢u3nyeckue 3aKOHbI M NPHUHIMIIBI; HAa OCHOBE AaHalM3a YCIOBUS 3aJauyd BbIOMpATh
(bu3HYECKyI0 MOJIETb, BBIJIENATh (PU3NYECKHE BEIUIUHBI U (OPMYIIbl, HEOOXOJUMBIE IS €€
pelIeHUs, MPOBOAUTH pacuéThl W OLIEHWBATh PEAJbHOCTh IOJIYYEHHOTO 3HAYCHHS
(bM3UYIECKON BETUIHHBI

10.14

PemaTth kauecTBEHHBbIE 3aJauyd: BBICTpAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJAeHU ¢ OOPOo Ha U3YUEHHbIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS

10.15

Hcnonb3oBath mpu  pelmieHud ydyeOHBIX 3aJad  COBPEMEHHbIE HMH(OpMalMOHHBIE
TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUSL, MHTEPIIPETALIMU U MIPEICTaBICHHs yueOHOM U
Hay4YHO-TIONYJISIPHON MHGOpPMaIUK, TOJYYEHHON U3 Pa3jIMYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTYy4aeMyl0 HH(HOPMALIUIO

10.16

[IpuBoUTE MpUMEpHl BKJIa/a POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHM

10.17

Hcnonp30Barh TEOpEeTHYECKHE 3HAHUS 1O (U3UKE B TOBCETHEBHOW JKHU3HU IS
obecrieueHruss 0O€30MACHOCTH TpH  OOpalieHud ¢ TNpUOOpaMU U TEXHUYCCKUMH
YCTpOMCTBAMH, JJIsi COXpaHEHHUS 3JI0POBbS W COOJIONEHHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKpPYXAIOIIeH cpesie

10.18

PaGotaTh B rpynme C BBINOJHEHUWEM pa3JIMYHBIX COLUAIbHBIX pOJIeH, IUIaHUPOBATh
paboTy rpymmsl, palOHAIbHO paclpeeisiTh 0053aHHOCTH U IJIAHUPOBATh JIEATEIBHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOr0 W3 YYaCTHHUKOB
I'PYIIIbI B pEeLIEHUE pacCMAaTPUBAEMON PO OIIEMBI

11 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nNpeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpamMMbl cpeaHero o0uero 00pa3oBaHus

111

JleMOHCTpHpOBaTh Ha IpUMEpPax posib U MeCTo (U3MKH B (OPMHUPOBAHUU COBPEMEHHOMN
HayqyHOM KapTHUHbI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKHM W TEXHOJIOTWH, B
MPAKTUYECKON JESATETbHOCTH JIIOJeH, LENOCTHOCTh M €JUHCTBO (PU3NYECKON KapTHUHBI
MHUpa

11.2

YYUTHIBATh rpaHUlbl TPUMCHCHUSA H3YUYCHHBIX (I)I/I3I/ILICCKI/IX MoOJeJIeil: TOYCUHBIH




ANEKTPUYCCKHUI 3apsijl, siAepHAs MOJIENbh aToMa, HyKIIOHHAs MOJIENb aTOMHOTO siapa Mpu
penieHnn GU3MUECKUX 3a1a4

11.3

Pacnio3naBare ¢u3nueckue sBieHUs (TPOLIECCH) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA W KBAHTOBOM (DM3UKU: BIIEKTPHUYECKas MPOBOJUMOCTH, TEIUIOBOE,
CB€TOBOC, XHUMHUYCCKOC, MAarHuTHOC I[eI;'ICTBPIH TOKa, B3aHMOH€ﬁCTBHe Mar"duToB,
QJICKTPOMArHuTHasA WHIAYKIUA, HCﬁCTBHG MAarduTHOro IoJii Ha HPOBOJHHUK C TOKOM U
I[BI/DKYHH/IﬁC?I 3apsAd, SJIICKTPOMArHUTHBIC KojeOaHus | BOJIHBI, HpﬂMOJ’IHHCfIHOC
pacrpocTpaHeHHe CBETa, OTPaXCHHE, NPEIOMIICHHE, WHTephepeHIus, TuPpakuus u
MOJIIpU3alusl CBETa, IUCIEpPCHs cBeTa, QoTodnekrpudeckuii d¢pdext (pororddekr),
CBETOBOE JIaBJIIEHHE, BO3HMKHOBEHHE JIMHEHYAaTOro CHEKTpa aroMa BOJOPOJA,
C€CTCCTBCHHAA U UCKYCCTBCHHAA PAAHOAKTUBHOCTDb

11.4

OnuceiBaTh M3Yy4EHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 MPOBOJUMOCTh PpA3IUYHBIX CpEel) M JJIEKTPOMArHUTHBIE SBJICHUS
(mporiecchbl), HCMONb3ysAd (PU3NUECKHE BEIWYUHBL: DIEKTPUUECKUN 3apsj]l, CWiIa TOKa,
ANIEKTPUYECKOE HaIPsDKEHHE, DJIEKTPUYECKOE CONpPOTUBIIECHHE, Pa3HOCTh IMOTEHLHAJOB,
OJC, pabota TOKa, WHIYKIMS MarHUTHOTO Toyist, cuia Awmmepa, cuna Jlopenna,
WHJYKTUBHOCTh KAaTYIIKH, SHEPIHsl AJIEKTPUYECKOTO W MarHUTHOTO TMOJIeH, MepHoJ H
yacToTa KoJjiebaHWid B KoJjebaTelnbHOM KOHTYpe, 3aps]l M Cuila TOKa B Ipoliecce
rapMOHUYECKHX AJIEKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsIHHE U ONTHYEeCcKas
CWJIa JIMH3BI, IPU OMMCAHUU TPABUIBLHO TPAKTOBATh (U3MYECKUN CMBICI HCHOJIb3yEeMBbIX
BEJIMYMH, UX OOO3HAUEHHS U EIUHHIIBI, YKa3bIBaThb (DOPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh M3Y4YCHHbIE KBAaHTOBBIE SBJICHHMSI M TMPOILECCHI, HUCHOJB3Yys (U3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YAaCTOTa CBETA, SHEPTHUA
1 UMIyJibC oTOHA, IEPHUOI MoTypacnaja, SHEPrus CBSI3M aTOMHBIX Jep; PU OMHCAaHUHU
MPaBUJIBHO TPAKTOBATh (PU3UUECKHUI CMBICIT HUCHOJIb3YEMBIX BEIMYMH, UX 0003HAYEHUS U
€AMHMIIBI; YKa3blBaThb (OPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYHUHY C
JOPYTUMH BEIMYUHAMHU, BBIYUCISATH 3HaUeHUE (PU3NUECKON BEIMYUHBI

11.6

Ananu3upoBath (PU3MUECKHUE MPOLECChl U SIBJICHUS, UCIOJIB3YS (U3UYECKUE 3aKOHBI U
OpUHIUNBL: 3aKk0H OMa, 3aKOHBI TOCTEA0BATENBHOTO M IMAPAJICIIBHOTO COCAHMHEHHUS
MIPOBOJHHUKOB, 3aKkoH J[koyns — JleHna, 3akoH 3J€KTPOMAarHUTHON HMHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO  PAaclpOCTpaHeHHUsT CBETa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI
MpEeIOMIICHUsl CBeTa, ypaBHeHHEe OiHmITeHHa g (oTodddexra, 3aKOH COXpaHEHHUS
SHEPruu, 3aKOH COXpaHEHUS HMMIYJbca, 3aKOH COXpaHEHUsS 3JIEKTPUUYECKOro 3apsna,
3aKOH COXpaHEHUs MacCOBOTO YHUCIA, MOCTYNaThl bopa, 3aKk0H paanoaKTUBHOTO pacnaja;
IpyH 3TOM pas3inyaTh CJIOBECHYI (OPMYIMPOBKY 3aKOHa, €ro MaTeMaTH4YecKOe
BBIPOKEHUE U YCJIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH

11.7

Onpenenars HampaBlieHHE BEKTOpa MHAYKIIMM MArHUTHOTO TOJIA MPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuibl JlopeHiia

11.8

CTpOI/ITL X OIIKMCBIBATH I/I306pa)KeHI/Ie, CO31aBacMOC IIJIOCKHUM 3CPKaJIOM, TOHKOH JIMH301

11.9

BrInoaHaTh SKCIICPUMCHTBI IO HCCICAOBAHUIO (I)I/ISI/ILIGCKI/IX SBJICHUH U mponeccoB ¢
HCIIOJIb30BAHUEM IIPAMBIX 1 KOCBCHHBIX H3MepeHPII>i; IIpu 5TOM (I)OpMYJ'II/IpOBaTB HpO6J'IeMy
(33,[[21“1}1) " TUIIOTE3Y yqe6H0r0 OKCIICPUMCHTA, CO6I/IpaTb YCTAHOBKY U3 IPECAJIOKCHHOTO
O60py,[[OBaHI/I$I, IMPOBOAUTH OIIBIT U (I)OpMy'J'II/IpOBaTL BBIBOIbI

11.10

Ocy1iecTBiaTh MpsIMbIE U KOCBEHHbIE M3MEpeHHUs (PU3NYECKHX BEIMYUH; TPU ITOM
BBIOMPATh ONTUMAIBHBIN CIOCOO M3MEPEHUS M HUCIOIb30BaTh U3BECTHBIE METOIbI OLIEHKH
MOTPELTHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJTMUMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH;
IpU  3TOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBATh pe3ylbTaThl IOJY4YECHHOMH




3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BUAC TAONUIl W TPaduKOB, AENaTh BBIBOJBI TI0
pe3yJibTaTaM UCCIIEOBaHMs

11.12

Cobmronate mpaBmiia 6€30MACHOTO TpyJAa MpH MPOBEACHUHM HCCIEIOBAHUN B paMKax
y4eOHOT0 HKCHEPHMEHTa, y4eOHO-HCCIEOBATeNbCKOH W MPOEKTHON IESATEIBHOCTH C
WCII0JIb30BAHHEM H3MEPHUTEIBHBIX YCTPOMCTB U 1a00PATOPHOT0 000PYAOBAHUS

11.13

Pemrate pacu€THble 3amaud ¢ SIBHO 3aJaHHOW (DM3UYECKOW MOCIbI0, HCIIOJIb3YsI
¢u3nyeckue 3aKOHBI W MPHHIHUIBI, HA OCHOBE aHalIM3a YCIIOBUS 3aJaud BBIOMpATh
(GU3NIECKYI0 MOJICNb, BBIACIATh (GHU3UUESCKUE BEIMYHHBI U (OPMYIIbI, HEOOXOAMMBIC IS
e pelIeHus, MPOBOJAWTH PACYEThl M OICHUBATH PEATbHOCTHh IMOJYYCHHOTO 3HAYCHUS
(U3HYECKON BEITMYUHBI

11.14

Pemares kadyecTBEHHEBIE 3aaa4u:. BBICTpauMBAThb JIOTUYCCKU HEIPOTUBOPCHUBYIO LCIIOYKY
pPacCy>KJICHUM ¢ OTTOPO HA M3YUECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUYECKUE SIBICHHS

11.15

Wcnonb3oBath MpH pelieHUH Y4YeOHBIX 3a7ad  COBPEMEHHblE HMH(QOpPMAaIMOHHbIE
TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALMU U MPECTABICHUS y4eOHOU
U HAy4YHO-TIOMYJIApHOM HHQOpMalMM, TOJYyYeHHOW U3 PA3JIUYHBIX HCTOYHUKOB;
KPUTHYECKH aHAJIU3UPOBATh MOJIY4aEMYI0 HHPOPMAIUIO

11.16

OOBICHSTD IMPUHOUIIBI HCﬁCTBHﬂ MalInH, HpI/I60pOB U TEXHUYCCKUX YCTPOfICTB; pasiinydaTtb
YCIIOBHA UX 0E€30MacHOr0 NCIOJIL30BAHUS B HOBCG)IHGBHOI\/’I KHU3HU

11.17

[IpuBoauTE mpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE ITPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOT Ui

11.18

Hcnonan3oBats TCOPECTUYCCKHUE 3HaHUA 110 (bHSI/IKe B HOBCG}IHGBHOI\/’I XKU3HU HJIA
obecrieueHnuss 0O€30MAaCHOCTH TPH  OOpalieHuu ¢ TOpudopaMu U TEXHUUYECKUMH
yCTpOMCTBaMH, MJIsi COXpPAaHEHHUS 3I0pPOBbs U COONIIOJEHUS HOPM HKOJIOTHUYECKOTO
MOBEICHUS B OKPYKAIOIIEH cpeie

11.19

PaGorath B rpymnme ¢ BBHIIOJIHEHHWEM Pa3IMUHBIX COLMUAIBHBIX POJIEH, IMJIAHUPOBATh PabOTy
TPYIIbI, PAalUMOHATIBHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JIEATEIHHOCTh B
HECTaHJAPTHBIX CUTYAIUsIX, aJIeKBaTHO OLIEHWBATh BKJIA]l K&K/IOTO U3 YUACTHUKOB IPYIIIHI B
pelleHue paccMaTprUBaeMoi IpooOIeMbl

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

10 KJIACC
Kon
Kox |nposepsie
IIpoBepsieMbIe 2JIEMEHTHI COCP/KAHUSA
pasgena Moro
3JIeMeHTa
OU3NKA 1 METOJbI HAYUHOI'O ITO3HAHUA
®dusznka — Hayka o npupoje. Hayunsie meToasl no3HaHus oKpyxkarouiero mupa. Poss
HKCIIEPUMEHTA U TEOPUH B ITPOLIECCE O3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE
1 MopenupoBanue (HU3NYECKUX SBIEHHMH M mpoueccoB. HayuHble THIOTE3BI.
dusnyeckue 3aKOHbl U TEOpHM. ['paHMIIBI NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[Ipunuun cootBercTBua. Ponb m mecro Qu3uku B (OPMUPOBAHMM COBPEMEHHOM
Hay4yHOU KapTUHBI MHPA, B IPAKTUYECKOU NESATEIBHOCTH JHOACH
2 MEXAHHKA
KMHEMATHUKA
21 211 Mexannueckoe ABMKE€HHE. OTHOCHUTEIBHOCTh MEXaHWYECKOTo ABMKeHHs. Cucrema
orcuéra. Tpaekropus
2.1.2 [lepemernienue, cKOpoCTh (CpemHsisl CKOPOCTh, MIHOBEHHAsi CKOPOCTb) U YCKOPEHHUE




MaTepUaJbHOM TOYKM, HX IPOEKIMM Ha OCH CUCTEMBI KoopauHat. Cllo)KeHue
IIEPEMELICHUI U CII0KEHUE CKOPOCTEH

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIDKEHUE. ['paduiku 3aBUCUMOCTH

2.1.3 KOOpPJMHAT, CKOPOCTH, YCKOpPEHUS, IyTH U NEPEMELICHUS MAaTePUAIbHOM TOYKH OT
BpEMEHU

2.1.4 CBoOotHOE MTajicHre. Y CKOpeHre CBOOOHOTO MaIeHUs
KpuBosmHeliHoe nBH)KeHHE. PaBHOMEpPHOE IBHKEHHE MATEPHAIBHOM TOYKH IIO

2.15 OKPYXXHOCTH. YTIJOBas CKOpPOCTb, JHMHEHHas ckopocTe. llepumony wm  dacrora.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE

216 TexHuueckue ycTpoHCTBa: CIUAOMETpP, NBUKEHHE CHApPsIOB, LEHHbIE U PEMEHHBIE
nepeaun
[Ipaktnueckue pabotel. M3mepenue MrHoBeHHOH ckopoctu. MccnenoBanue
COOTHOILIEHUSI MEXAY MYTSMHU, MPONUJEHHBIMU TEJIOM 3a IOCJIEN0BATEIbHbIE PaBHBIE

2.1.7 MIPOMEKYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JIBHJKEHMH C HAa4daJbHOM CKOPOCTHIO,
paBHON Hymwo. HM3ydeHue JABMIKEHMS IIApUKa B BA3KOW JKUAKOCTH. HM3ydeHue
JBUKEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO

JTNHAMUKA

291 [TpuHnnn OTHOCHTEJIBHOCTH l'aymnes. Ilepsenii 3akoH Herotona. MHepuumanbHbie
CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHImnm cyneprno3uium Cut

293 Bropoit 3akoH HproTOHA 17151 MaTepUaIbHON TOYKH B MHEPIUAIBHONW CUCTEME OTCUETA
(UCO). Tpetuit 3akoH HproTOoHA /17151 MaTepHATbHBIX TOUCK

2914 3akoH BceMupHOro tsaroteHusa. Cuna Tsoxectu. [lepBas kocmuueckasi ckopocTh. Bec
Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuila TPEHHS] CKOJBXKEHHUS M CUjla TPEHUS TOKOS.

2.2 2.2.6 | Kosddunuent tpenus. Cuna COMpOTUBICHUS MPU ABMKEHUU Tella B KUIKOCTH WIH

rase

2.2.7 [ToctymarensHOE M BpaniaTeIbHOE IBMKEHHE a0COIIOTHO TBEPIOTO Tela

228 M?MGHT CWJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmedo cunbl. YciaoBusi paBHOBeCHS
tBEpAoro Tena B UCO

2.2.9 TexHuueckne ycTpoicTBa: MOAINITHUKY, IBUKEHHE NCKYCCTBEHHBIX CITYTHUKOB
[Ipaktueckue padoThl. M3ydueHue ABMKEeHHUS Opycka MO HAaKIOHHOW MIIOCKOCTH TOJ
JNEHUCTBUEM HECKOJbKMX cui. MccinegoBaHue 3aBUCUMOCTH CHIJI  YIIPYTOCTH,

2.2.10 | Bo3HUKAOMIUX B AeOPMUPYEMON MPYKUHE U PE3UHOBOM 00pasile, OT BETUUMHBI MX
nepopmanuu. MccnenoBanue ycinoBHil paBHOBecHs TBEPAOTO Tela, MMEIOIIETO OCh
BpallEHUs

3AKOHbI COXPAHEHN A B MEXAHUKE

231 NMiynec MaTepuallbHOM TOYKHM, CUCTEMBlI MAaTE€PHAIBHBIX TOodeK. MMmynbc cuibl u
U3MEHEHHE UMITyJIbCa Teja

2.3.2 3akoH coxpaneHus umnyiasca B ICO. PeakTuBHOE 1BHKEHNE

2.3 2.3.3 PaGora cuibl

2.34 MOIITHOCTE CHIEI

2.3.5 Kunernueckas 3Heprusi MaTepuajIbHOM TOUKHU. TeopeMa 0 KHHETUUECKOW dHEPruu

236 [lorenumaneHast oHeprus. IloTeHumanbHas »Heprus ynpyro J1eOpMHUPOBAHHOM

IIPYXKUHBI. IloTenumanbpHast OHEPTUA TCJIa BOJIM3HU IMMOBCPXHOCTHU 3emiu




HOTCHHI/I&HBHBIC 1 HCIIOTCHILIMAJIBHBIC CUJIbI. CBs13b pa6OTbI HCIIOTCHLIHMAJIBHBIX CHJI C

2.3.7 | UI3BMCHEHHEM MEXaHUYECKOW SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs MEXaHHUYECKOH
SHEPrUu
2.3.8 | Yopyrue u Heynpyrue CTOJIKHOBEHUS
2.3.9 TexHuueckue ycTpoicTBa: ABMXKEHUE PAKET, BOAOMET, KONIEP, IPYKUHHBII MHCTOJIET
2310 [Ipaktudyeckue paboThl. M3ydeHHe CBS3M CKOPOCTEH Tell MpU HEYNPYroMm yhaape.
HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHUYECKOW PHEPTUH Teja
3 MOJIEKVJISIPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU
311 OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETHUECKON TeOpHH. BpOyHOBCKOE JIBHIKEHHUE.
Huddy3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBA
312 Mopenu ctpoeHust ra3013, JKUJKOCTEN U TBEPJIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA
Ha OCHOBE ATHUX MOJIEJIeH
3.1.3 | Macca mounekyn. Konmmaecto BemectBa. [locrostHHas ABoranpo
3.1.4 TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. [llkana remnepatyp Lenbcus
315 Monens uneansHOro raza. OCHOBHOE ypaBHEHHE MOJICKYIISIPHO-KHHETHYECKOW TEOpUH
3.1 UIeabHOTIO ra3a
316 AOconfoTHas TeMIepaTypa Kak Mepa CpeHed KHHETHYECKOW SHEPIHH TEeIIOBOTO
nBrokeHus yactuil raza. [llkana remneparyp KensBruna
3.1.7 VYpaBaenue Knanelipona — MenneneeBa. 3akoH /lansToHa
318 l'azoBbie 3akoHbl. M3omporiecchl B UACATBHOM ra3e C IMOCTOSHHBIM KOJIMYECTBOM
BEIIECTBA: H30TepMa, U30X0pa, u300apa
3.1.9 TexHuueckune ycTpoicTBa: TEpPMOMETpP, bapoMeTp
31.10 [Ipaktnueckne paboTel. I3Mepenue wmacchl BO3AyXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKeHHOro ra3a
OCHOBbI TEPMOAMHAMUKN
321 Tepmoaunamuueckasi cucreMa. BHyTpeHHsS1 SHEPTUs TEPMOIMHAMUYECKONH CUCTEMBI U
crocoObl € U3MEHEHHUSI
3.2.2 | KonnuecTBo TemnoThl 1 paboTta. BHyTpeHHsIs SHEprusi 0IHOATOMHOTO UJICAILHOTO ras3a
Bunel Temnmonepenauu: TEIIONPOBOJHOCTh, KOHBEKLUS, H3JIyuyeHHUe. TeroéMKOCTb
3.2.3 | Tena. VYpaenbHas TeIJIOEMKOCTh BellecTBa. PacuéT KojaudecTBa TEIUIOTHI MpHU
TeIionepeaayue
324 [lepBriii 3akoH TepMoauHamMuku. [IprMeHeHHe NEepBOro 3aKOHA TEPMOJIUHAMHKHU K
3.2 n3omnporeccaM. I'paduueckast mHTEpHIpeTanus padoThl ra3a
TermoBbie mammubl. [lpuHnunel aeicTBus TeruioBbIX MamuH. [IpeoOpa3oBanus
3.2.5 SHEPTrHM B TEIUIOBBIX MamuHax. Koaddunument nmonesnoro nericteus (manee — KIT)
teruioBoi MamuHbl. [{ukin Kapuo u ero KIT/]
326 Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMOCTh HpoIrieccoB B mpupoje. TernoBbie
JIBUTATENTU. DKOJIOTHUYECKUE TTPOOIEMBI TEIIIIOIHEPTeTUKI
327 TexHudeckue ycTpolcTBa: IBUTATeNlb BHYTPEHHETO CrOpaHHs, OBITOBOM XOJIOMIBHUK,
KOHTUITHOHED
3.2.8 | IIpaktuueckue padotel. I3MepeHue yaeabHON Tem10EMKOCTH
ATPETATHBIE COCTOSAHUSA BEILIECBA. ®A30BBIE I[TEPEXO/IbI
33 331 [TapooOpazoBanne u KoHAeHcanus. lcmapeHne u kureHue. YJenpHas TemyioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHHUS
3.3.2 AOCOmOTHAs M OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayXa. HachIeHHbli map




Teépnoe teno. Kpucrammmuyeckue u amopdHble Tenma. AHHM30TPONUS CBOWMCTB

333 kpuctayoB. JKujkue kpuctauibl. CoBpeMEHHbIE MaTEpPHUAIIb

3.3.4 | [InaBrneHue U KpUCTAIH3AIM. Y IenbHas TeroTa miasnenus. Cyonumarus

3.3.5 | YpaBHeHue TemoBoro Oananca
TexHu4ecKre yCTPOWCTBA: TUTPOMETP W IICUXPOMETP, KAJIOPUMETpP, TEXHOJIOTHH

3.3.6 | momyyeHHs COBpPEMEHHBIX MAaTEpUAIOB, B TOM YHCIIE HAHOMATEPHAJOB, U
HAaHOTEXHOJIOTUU

3.3.7 | Ilpaktnueckue paboTel. 3MepeHne BIaxHOCTH BO3/ayXa

4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

411 DnexTpu3aIys Tel. DIeKTpHUIecKui 3apsi. JIBa BUa SIEKTPHUECKUX 3apsJIOB

4.1.2 [IpoBOAHUKH, JUIIEKTPUKHU U TIOJYIIPOBOJHUKH

4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

414 B3aumoserictue 3apsinoB. 3akoH Kymona

415 Onektpuueckoe  moje.  Hampspk€HHOCTH — DJICKTpHUYECKOTO — Tojis.  [IpuHIn
CyNepro3uIuy. JIMHIH HAPsDKEHHOCTH AJIEKTPUIECKOTO TTOJIS

4.1 4.1.6 PaboTa cun snexrpocrarudeckoro nojst. [lorenmnuan. PazHocTs moTeHIHAIOB

417 [TpoBOTHUKH W AMDJICKTPUKH B TOCTOSTHHOM 3JICKTPHYECKOM TioJie. JIMaeKTpudeckas
MTPOHUIIAEMOCTH

418 DnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh MJIOCKOTO KOHJIEHCATOpa. DHEPTHS
3apsHKEHHOTO KOHJIEHCATopa

419 TexHuueckune ycTpoicTBa: AJIEKTPOCKOI, JIEKTPOMETP, AEKTPOCTaTUUECKas 3alluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYUHBIN MIPUHTEP

4.1.10 | IIpaktruueckue paboThl. MI3MepeHne 31eKTpoEMKOCTH KOHACHCATOpa
IIOCTOSIHHBIN DJIEKTPUYECKUIM TOK. TOKU B PA3JIMYHBIX CPEJIAX

4921 VYcnoBus CymecTBOBaHUS MOCTOSIHHOTO 3JIEKTpUYecKoro Toka. Mcrounuku toka. Cuia
Toka. [locTostHHBIN TOK

4.2.2 Hamnpspkenue. 3akon Oma /1 ydacTka 1menu

4.2.3 DNEKTPUUYECKOE COMIPOTUBIICHHE. Y IeTIbHOE COPOTUBIICHHE BEIIECTBA

4.2.4 | IlocnenoBaTenibHOE, apajlIeIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOAHHUKOB

4.2.5 PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa — Jlenna

4.2.6 MONTHOCTD JEKTPUUYECKOTO TOKA
anektpoaBrkymas cuna (nanee — 3/C) U BHyTpeHHEE CONMPOTUBJICHHE HCTOYHHKA

4.2.7 Toka. 3akoH Oma s TOJHOM (3aMKHYTOM) »nekTpuueckod wenu. KopoTkoe

4.2 3aMBIKAHHE

428 DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COMPOTHBIICHUS
METaJJIOB OT TemnepaTypbl. CBepXIpOBOAUMOCTb

4.2.9 DnexTpuuecKkuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MYYKOB

4210 [MonynpoBoanuku. CoOCTBEHHAass W MPHUMECHAs MPOBOJAUMOCTH TMOIYINPOBOJHHUKOB.
CgoiicTBa p-n nepexofa. [lonynpoBoAHUKOBBIE TPHOOPHI

4.2.11 | DnexTpuyueCKUi TOK B DIIEKTPOIUTAX. DICKTPOIUTHYECKAs TUCCOIHAIINS. DIEKTPOIIN3

4219 DOnexTpuueckuif TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOATEIBHBIA pasps.
Pa3znuyHbie THIIBI CAMOCTOSITENLHOTO pa3psana. Momnnus. [1na3zma

4213 Texnuueckne ycTpoilcTBa: amMImepMeTp, BOJIBTMETP, pEOCTaT, HMCTOYHHUKH TOKa,

QJICKTPOHArpCBaTCIbHBIC HpI/I60pBI, SJICKTPOOCBCTUTCJILHBIC HpI/I60pLI, TCPMOMCTP




COIIPOTHUBIICHU, BAKYYMHBII Mo, TEPMHUCTOPBI u (boTope3ncTopsl,
IIOJIYITPOBOJJHUKOBBIN IHOJ, IaJbBAHHUKA

[IpakTudeckue paboTel. M3ydeHne cMemaHHOTO COSIMHEHHSI PE3UCTOPOB.

4.2.14 | Usmepenue D/IC ucTouyHHMKa TOKA U €r0 BHYTPEHHETO CONMpOTUBIeHUS. HaOmoneHue
AJIEKTPOJIN3a
11 KJIACC
Kon
Kox |mposepsie
pasaena| moro IIpoBepsiemble 3jIeMeHTHI COEeP:KAHUS
3JieMeHTa
4 DJIEKTPOIMHAMUKA
MATI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA MHAYKINUA
43.1 ITocTtostHHbIE MarHUTHl. B3anMo1eiCTBHE MOCTOSTHHBIX MArHUTOB
MarnutHoe mnosie. Bexrop MaruuTHOM mHAykuuu. [IpuHiun cynepnosunun. Jlnaum
4.3.2 | marHuTHOW WHAYKIMH. KapTWHa JTMHWH MarHUTHOW WHIYKIHWW TIOJSI TMOCTOSTHHBIX
MAarHuTOB
MaruuTHOE T0JIe MPOBOJIHMKA ¢ TOKOM. KapTWHa JWHUWI TOJS JJIMHHOTO MPSMOTO
4.3.3 | mpoBOJHUKA W 3aMKHYTOT'O KOJIBIICBOTO IPOBOJHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoaerictBue mpoBOAHUKOB C TOKOM
4.3.4 | Cuna Ammepa, €€ MOAY/h U HallpaBICHUE
435 Cuna Jlopenna, e€ Moayiab W HampaBiieHUE. JIBMKEHHE 3apsiKEHHOM YacTUIBI B
OJIHOPOJTHOM MarHuTHOM noJjie. Pabora cuitel Jlopenia
4.3.6 SIBneHne ANMEKTPOMArHUTHON UHIYKITMH
4.3 4.3.7 IToTok BeKTOpa MarHUTHOW MHIYKITUN
4.3.8 OJIC naaykuun. 3aKOH JIEKTPOMarHUTHOM MHAYKIuK Dapanes
439 BuxpeBoe anektpuueckoe mnosie. DJC HHAYKIUKM B MPOBOJHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OJJTHOPOTHOM MarHUTHOM TOJIE
4.3.10 | [IpaBuio Jlenma
4.3.11 | UanyktuBHOCTH. SABeHue camonuaykuun. DJIC caMOMHAYKIIHH
4.3.12 | DHEeprus MarHUTHOTO TOJISI KATYIIKA C TOKOM
4.3.13 | DneKTpOMarHuTHOE MOJe
43.14 TexHudeckue yCTpONCTBA: MMOCTOSIHHBIE MATHUTBI, SJIEKTPOMAarHUThI, AJIEKTPOIBUTATENb,
YCKOPUTEIH AIIEMEHTAPHbBIX YACTHULl, UHAYKIIMOHHAS T1€Yb
[Ipaktnueckue paboThl. M3yueHue MAarHUTHOTO TIOJIA KATyIIKU C TOKOM.
4.3.15 | UccnenoBanue NEHCTBUS MOCTOSHHOTO MarHWTa Ha paMKy ¢ TokoM. MccrnemoBaHue
SIBJICHUS JIEKTPOMArHUTHOW MHIYKLIUU
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U 9JIEKTPOMAI'HUTHBIE KOJIEBAHUA
511 Konebarenbnast cuctema. CBoOoanble Konebanus. [apMoHuYeckune KoJaeOaHus.
[Tepuon, yactoTta, ammuTyaa u ¢asza xKonedaHmit
5.1 5.1.2 | IlpyxuHHBIM MasTHUK. MaTeMaTHUeCKUIl MasTHUK
513 YpaBHeHHEe TapMOHHMYECKUX KojeOanuil. Kunemarnueckoe W JTUHAMHUYECKOE
OTIMICAaHHE KOJIEOATEIbHOTO JABHKECHUS
5.1.4 | [lpeBpaiieHue DHHEPrUM TpHU TapMOHUYECKHX KolieOaHusiX. CBs3b aMILTUTYAbI




KoJIe0aHUH HCXOJHOW BENMYMHBI C aMIUIUTYAaMH KojeOaHuil e€ CKOpoCTH U
YCKOPEHUS

Konebarenbubiit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUS B HJCATLHOM

5.1.5 | konebaTenbHOM KOHTYpE. AHAIOTHS MEXIY MEXaHHUECKUMH U AJIEKTPOMAarHUTHBIMH
konebanusamu. Popmyna Tomcona

5.1.6 | 3akoH coxpaHEHHS YHEPTHU B UJCATLHOM KOJICOATEIIHHOM KOHTYPE

517 BoinykneHHble MexaHuueckue KojeOaHusa. Pe3onanc. Pe3zoHaHcHass KpuBas.
BEIHYXICHHBIE 3JIEKTPOMArHUTHBIEC KOJICOAHUSI.

5.1.8 | Ilepemennsiii TOk. CHHYCOUJATbHBINA TIEPEMEHHBIN TOK.

519 MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHHUE CHIIBI TOKA
Y HaNpsDKEHUS
Tpancdopmarop. [IpousBoacTBo, iepenaya U MOTpedIeHNEe dEKTPUUECKON IHEPTUH.

5.1.10 | DKonorHYecKue PUCKKM TPU MPOU3BOJCTBE OJIEKTpUUYecKoi n»Hepruu. KymnbpTypa
WCII0JIb30BAHHUS EKTPOIHEPTHUH B IOBCETHEBHOM KU3HU

5111 Texnuueckue  ycrpoiicTtBa:  celicMorpad, dIEKTPUUECKUH  3BOHOK,  JIMHUH
aNeKTponepeaay
[Ipaktuueckne paboTel. MccnemoBanne 3aBHCHMOCTH TEPHOJA MaIBIX KOJeOaHMMA

5.1.12 | rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl rpy3a. MccinenoBanne mepeMeHHOrO TOKa B
L[ENU U3 NOCIIE0BATENbHO COSIMHEHHBIX KOHJEHCATOPA, KaTYILIKU U PE3UCTOpa

MEXAHUWYECKHUE N DJIEKTPOMAT'HUTHBIE BOJIHBI

521 Mexanndeckiue  BOJIHBI, yCJIOBUA  pacnpoctpaneHusa. Ilepumon.  CkopocThb
pacnpocTpaHeHus U AIuHa BOJIHbI. [lonepednblie v mpogobHbIE BOJIHBI

5.2.2 | UuTepdepennus u qudpakinsi MEXaHUYECKUX BOJTH

5.2.3 | 3Byk. CkopocTts 3ByKa. [ pomkocTh 3ByKa. Beicota ToHa. TemOp 3ByKka

524 DONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHMSI U3IYYEHHS SJIEKTPOMArHUTHBIX  BOJIH.
Bsaumnas opuenTanus BektopoB E, B 1 v B 35leKTpOMarHuTHOM BOJIHE B BaKyyMe

5.2 505 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, TMpeJIOMIICHHUEe, MOJsIpU3alus,

mudpakuus, uarepdepennns. CKOpocTh AIEKTPOMArHUTHBIX BOJTH

526 [kana 37eKTpOMarHUTHBIX BOJIH. [IpruMeHeHue 31eKTPOMarHUTHBIX BOJIH B TEXHHUKE
U OBITY

507 [TpuHIHIBI PAlMOCBASH 1 TENCBHACHHUS. Paguonokanus. DneKTpoOMarHuTHOE
3arpsi3HeHUE OKPY’KaIoIIel cpeibl
Texuuyeckue  ycTpoiicTBa:  MY3bIKaJbHBIE  WHCTPYMEHTBHI,  yIAbTPa3BYKOBas

5.2.8 | nMarHocTHKa B TEXHUKE U METUIIMHE, pajap, paAUONpPUEMHHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-neun

OIITUKA

5.3.1 | [IpsmonuHeiiHOE pacnpocTpaHeHHE CBETa B OAHOPOIHOH cpene. JIyu cBera

539 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusi cBeTa. [locTpoeHne M300paXeHHi B IJIOCKOM
3epKajie

533 Ilpenomnenue cBera. 3akOHBI TpelioMIIeHMs cBeTa. AOCOJIOTHBI  TOKa3arenb

5.3 IIPEIOMIICHHUS

5.3.4 | TlonHoe BHyTpeHHee oTpaxkeHue. [IpeienbHbli yroJl oJIHOro BHYTPEHHETO OTPAXKEHHUSI

5.3.5 | Jucnepcus cBera. CinoxHbIi cocTaB O6enoro cBeta. LBer
CoOuparonue U paccewBarolye JUH3bI. ToHKasg JnH3a. DOKYCHOE paccTOsSHUE U

5.3.6 | onTHueckass cuia ToHKOM aMH3BL IlocTpoeHune u300pakeHHH B COOMPAIOLIUX U

pacCCUBAIOIIMX JIMH3AX. (I)opMyna TOHKOM JIMH3EI. yBCJ’II/ILICHI/Ie, JlaBaeMO€ JIHUH30M




5.3.7

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH

Wntepdepennust  cBeta. KorepeHTHbIE UCTOUYHUKU.  YCIOBUS — HAOIIOAEHUS

5.3.8 | MAKCHMyMOB U MHHMMYMOB B MHTE€P(QEPEHIMOHHON KapTHHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOUHUKOB
Hudpakmus cBera. JudpakunonHas pemerka. YciaoBue HAOIIOAEHHUS TIIaBHBIX
5.3.9 | MakCHMyMOB TMpH TMaJCHUU MOHOXPOMATHYECKOTO CBeTa Ha AU(PPaKIHOHHYIO
pELIETKY
5.3.10 | [Momsipusanus cBera
5311 Texnuueckne yCTpOWCTBa: OYKH, Jyma, (oToammapar, NPOEKIHMOHHBIA ammapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS] ONTHKA, AU(PpaKIIOHHAS pEIIETKA, OJISIPOU
5312 [IpakTnueckue pabotel. M3Mmepenue mnokazatens mnpenomieHus. VccnenoBanue
CBOMCTB M300pakeHu# B inH3ax. Habmonenue nucnepcuu cBera
SJIEMEHTbI CITIEIIUAJIBHOU TEOPMM OTHOCUTEJIbBHOCTH
'panuubl  TPUMEHUMOCTHM  KJIACCHMYECKOM  MexaHuku. llocTymatel  Teopuu
6.1 OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJSL CKOPOCTHU CBETa B BAaKyyMme, MPUHLUI
OTHOCUTEILHOCTH DUHIITEHHA
6 6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILlEHUE TTMHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUITBI
6.4 CBsi3b Macchl C DHEPrued W HMITYJIbCOM CBOOOJTHOM YaCTHUIBI. DHEPrusi TMOKOS
CBOOOJHON YaCTHUIIBI
7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OITUKHU
711 ®otonbl. @opmyna Ilnanka cBsi3m SHepruu (OTOHA C €ro0 YaCTOTOW. DHEpPTUs H
UMITYJIBC OTOHA
712 OtkpeiTne u wuccnenoBanne Qororpdexra. Omnbitel A.I'. CroneroBa. 3aKoHBI
dhoTorddexra
71 7.1.3 | YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuma» dhotodddexra
7.1.4 Hasnenue cBeta. OnbiTel I1.H. JIeOGeneBa
7.1.5 XUMHUYECKOE NENUCTBUE CBETA
716 Texuuueckue ycTpoicTBa: ¢GOTOAIEMEHT, (OTONATYMK, COJIHEYHas OaTapes,
CBETO/INOJ
CTPOEHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pesepdopaa mo uccieqoBaHuIo CTPOSHHS aToma.
[TnanerapHas MoJesb aToMa
[Toctynatet Bopa. M3nyuenue u mornomieHue (GOTOHOB IMpPH IEPEXojae aToMa C
7.2.2 | ogHOrO YpOBHS SHepruu Ha JApyroi. Buabl crnekrpoB. CHekTp ypoBHEH 3Hepruu
aToMa BOAOpOIa
7.2 793 BonHnoBbie cBoiictBa wactul. BosHbl ne  bpoiinsa.  KopmyckynspHo-BoJIHOBOM
nyanu3M. Judpakius JIeKTPOHOB Ha KpUCTAIITIaX
7.2.4 | CnOHTaHHOE U BBIHYXKJIEHHOE H3JIydeHue. Y CTPOMCTBO M MPUHIMI paboThI Ja3epa
795 Texuudeckue ycTpoiicTBa: CIEKTpaIbHBIA aHATU3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP
7.2.6 | Ilpaktnueckue pabotel. HabmoneHue TuHEHyaToro crnekrpa
73 ATOMHOE A/1PO
' 7.3.1 MeTo 16l HAOMIOICHHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHI]




OtkpeiTie pamuoaktuBHOCTH. OmbITel Pesepdopaa mo  ompeneneHuro  cocraBa

7.3.2 | pagnoaktuBHOTO WM3MyueHus. CpoiicTBa anbda-, OeTta-, ramma-u3inyueHus. Brusaue
PaAvOaKTUBHOCTH HA KUBbIE OPTaHU3MBI
733 OTtkpsiTHE TIPOTOHA U HeWTpoHA. HyknonHast Mmonens spa ['eiizenbepra — lBaneHKo.
3apsia sapa. MaccoBoe uucio siapa. M3zotonsl
734 Anbda-pacniag. DJICKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. ['aMMa-usmydeHwme.
3aKoH paJMOaKTUBHOIO pacraja
7.3.5 | DHeprus cBsi3u HYKJIOHOB B sizpe. SnepHsie cuibl. Jledekt maccrl siipa
7.3.6 | Snepubie peakuuu. JledeHne u CUHTE3 sIEP
737 Anepusiii peaxtop. TepmosinepHbiii cuHTe3. [IpoGiieMbl M MEPCHEKTUBBI sIAEPHOU
SHEPreTUKU. DKOJIOIMUECKHUE aCIIEKThI sIEPHON SHEPTETUKH
738 3neMeHTaPHHe YaCTHULIBI. OTtkpbiTHE MO3UTpPOHA. dyHaMeHTalbHbIE
B3aUMO/JICHCTBUS
739 TexHuueckue ycTporcTBa: AJ03UMETP, kKamepa BuiibcoHa, sepHblil peakTop, aToMHast
6om0a
7.3.10 | IIpaktrueckue paboThl. VccenoBanue TpeKOB 4acTHII (TI0 TOTOBBIM (hoTorpadusim)
OJIEMEHTBI ACTPOOU3UNKU
8.1 Bun 3B€3anoro He6a. Co3pe3aust, spkre 3BE3/bl, IIIAHETHI, X BUANMOE JABI)KEHHE
8.2 Conneunas cucrema. IlmaneTsl 3eMHOM rpynmnsl. [InaHETBI-TUTaHTBI M UX CITyTHUKH,
KapJIMKOBbIE IU1aHeThl. Masible Tena COJIHEUHOW CUCTEMBI
8.3 Counnrie, hotochepa u atmocdepa. CostTHeIHAsI AKTUBHOCTH
8.4 Ucrounuk sueprun CoutHIIa U 3BE3]1
3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paJlyc, TEMIIEPATYpa, UX
85 B3aUMOCBS3b. JlMarpamma «CHEKTpaJIbHbI KJIacC — CBETUMOCTHY. 3Béii,I[I>I TJIaBHOM
MOCJIEIOBATENBbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» Uil 3BE3J IJIABHOM
MIOCJIEIOBATEIbHOCTH
86 Buytpennee crpoeHue ) 3BE3I. COBpeMeHHBfe MIPEACTABICHUS O NPOUCXOXKICHUU U
sBosirounu CoJtHIa 1 3BE3]1. DTaIlbl )KU3HU 3BE3]1
Mineunbiii  Ilyte — Hama [anaktuka. ChoupanbHas CTpyKTypa [ 'almakTukw,
8.7 pacnpenenenue 3BE31, rasa u nbuid. [lonoxenne n asuxenue ConnHna B ['anakTuke.
[Tnockas u cheprueckas noacucrteMsl ["anakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBa3apbl. YEpHbIE ObIPBI B siAPax rajJakTUK
Bcenennas. Pacmiupenne Beenennoii. 3akon Xa06na. Pazberanue ramnakruk. Bospacr
8.9 u paauyc Bcenennoli, teopust bosbuioro B3peiBa. Mogenb «ropsiueil BeeneHHOM.
PenukToBOE H3MyUeHHE
810 Macmitabnast ctpykrypa Bcenennoii. Meraranaktuka. Hepeménubie mpoOieMbl

ACTPOHOMUH
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