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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOrO YpOBHSI Ha YpPOBHE CpEIHEro o00mero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON TporpaMmel, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM dheaepaibHON
pabodeii mporpaMMbl BOCTIMTAHUS M KOHIICTIIIUY TIPETIoAaBanus yaeOHoro npeamera «Duszmnkay B
oOpaszoBaTtenbHBIX opraHm3anusx Poccuiickoit ®Denepamuu, peamu3yOMUX OCHOBHBIC
o0pa3oBaTenbHbIEC TPOTPAMMBI.

CogepxaHuie TMporpaMMbl 1O (U3MKE HAMpaBICHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa obydarontuxcs 10—11 kiaccoB npu oOydeHun ux ¢Gus3nkKe Ha 0a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIFHOCTHOTO Toxoa. [Iporpamma mo pusmke COOTBETCTBYET
tpeboBanusiM OI'OC COO k TUTaHUPYyEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaIllpeaMETHBIM
pe3ynbpraraM OOyYeHHs, a TakKKe YYHUTHIBAET HEOOXOAMMOCTh PEau3alliid MEXIPEIMETHBIX
CBs3eM (U3MKM C eCTEeCTBEHHO-HAyYHBIMH yueOHBIMU MpenMeTramu. B Heil ompenpenstorcs
OCHOBHBIE 1M M3Yy4YeHHs] (DU3MKU HA yPOBHE CpPEeIHEro olIiero odpazoBaHUs, IUIAHUPYEMbIS
pe3ynbTaThl OCBOCHUSI Kypca (DU3HUKHU: JINYHOCTHBIE, METANIPEAMETHBIE, TpeIMETHbIE (Ha 0a30BOM

YPOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

e IUIAaHUpPYEMBIEC Pe3yJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM UHUCIIE
MpEeIMETHBIC PE3yIbTAThI MO T0/IaM O0yUeHUS;
e cozepxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dwu3uka Kak HayKa 0 HauboJiee OOIIMX 3aKOHAX TPUPOJIBI, BRICTyIAas B KaYeCTBE yU4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KaloLEeM MHpeE.
IkonbHBI Kypc (HU3MKH — CHCTEMOOOPA3YIOUIMA Ui €CTECTBEHHO-HAYyYHBIX YYEOHBIX
npeaMETOB, MOCKOJIbKY (bHSI/I‘ICCKI/Ie 3aKOHBI JICKAT B OCHOBC ITPOLICCCOB U HBHCHHﬁ, N3y4aCMbIX
XuMuen, Ouosnoruer, pusnueckor reorpadueit m acrpoHommueit. Mcmonbp3oBaHue M aKTHBHOE
npUMeHeHHe (PU3MUECKUX 3HAHUN ONPEEIISCT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOJYYCHHS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMH CBOMCTBaMH U pyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOM BKJIa B (popMupoBaHue
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa OOy4aromuxcs, B (OPMHPOBAHWUE YMEHHU TPUMEHSITH
Hay‘-IHBIﬁ MCTO/] MO3HAHUSA TPU BBIMTOJIHCHUN UMHA y‘IeGHBIX HCCHGHOBaHHﬁ.

B ocHOBY kypca pu3uku 1151 ypoBHS cpeaHero o0miero oopa3oBaHusl MOJI0XKEH Pl UACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEHM KypcC SBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COIEPKUT MaTepHal M3 BCEX Pa3/esioB (PM3MKH, BKIIOYAET KaK BOMPOCH KIACCHUYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepHual Kypca Gpu3nku o0beJUHEH BOKPYT
¢usmueckux Teopwil. Bemymmm B Kypce sBisiercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUICCTBE U IOJIE.

Hoesa cymanumapuzayuu. EE€ peanuzanusi mpearnosaraeT MCHOIb30BaHHE T'YMaHUTapHOTO
noTeHImana (GU3nYecKor HayKu, OCMBICIICHHE CBS3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKKe C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU M SKOJIOTMYECKUMH ITpolIeMaMu.



Hoes npuknaonoti nanpasnrennocmu. Kypce pusuku mnpeanonaraet 3HaKOMCTBO € HTUPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs IOCPEACTBOM BBEACHUS DJIEMEHTOB COIECpPIKAHHA,
HNOCBALIEHHBIX 3KOJIOIMYECKMM IpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAeHUs MPoOIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHMs
ABIAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE MPEICTABICHUH O CTPYKTYpe MOCTPOCHUS
¢usmueckoit Teopuu, poiaM (yHAAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONHCAHHS €CTECTBEHHO-
Hay4YHBIX SBJICHUI 1 IPOIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0/] B Kypce (PH3UKH pearn3yeTcs MpexkJe BCEro 3a CUer
OpraHM3alUH SKCICPUMEHTAIBHON NesTeNbHOCTH oOydatomuxcs. [{ns 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMbl (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOphIE B MporpamMme 1o (u3nke OOBETUHEHBI B OOIIMNA CIHCOK
YUEHHUYECKUX NPAaKTUYeCKUX palboT. BrigeneHue B ykazaHHOM mepeuHe JabopaTOpHBIX padoT,
HPOBOANMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBISIETCS YYaCTHHKaMH OOpa3oBaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAaHUS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieunBaeTCsl OBJIAJCHHE OOYYAIOUIMMUCS YMEHHSMH IIPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpKE
HpEeII0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME ynenseTcs PelIeHUI0 pacu€THRIX M KadeCTBEHHBIX 3a1ad. Ilpm stom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJEIBIO,
HI03BOJISIOMINE TPUMEHSTh H3y4YE€HHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jiena Kypca,
TaK M MHTETPUPYS 3HAHUSA M3 PAa3HBIX pazfenoB. J[Js KayecTBEHHBIX 3agad MPHUOPHUTETOM
SBIISIIOTCSL  3aJjaHUSl Ha OOBSCHEHHWE NPOTEKaHWs (HU3MYECKUX SBICHHH M IIPOLECCOB B
OKpY’Kalolle JKWU3HHU, TpeOylolme BBHIOOpAa (U3MUECKOM MOJENU Uil CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusmu DPI'OC COO & MarepuanbHO-TEXHUYECKOMY
o0ecrieyeHnIo yueOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (U3UKH Ha YPOBHE CPEHETO O0IIIEro
00pa3oBaHus TOJDKEH M3Yy4YaThCs B YCIOBHSX MPEIMETHOTO KaOnHeTa (M3MKH WIA B YCIOBHIX
MHTETPUPOBAHHOTO KaOHMHETa MPEeIMETOB €CTECTBEHHO-HAY4YHOTO LMKia. B kabunere (usuku
JIOJDKHO OBITh HEOOXOIMMOE J1abopaTopHOe OOOpYyIOBaHME IJIsI BBITIOJTHCHHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yaeHU4eCKUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHcTpanimoHHOE  00OpyaoBaHHe (GOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAIBHON TOCTATOYHOCTH M 00ECIeYHBACT MOCTAHOBKY IMEPEUMCIICHHBIX B MPOTPaMMe IO
¢u3nKe KIIOYEBBIX JIEMOHCTpALUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIUPUUYECKUX U PYHIAMEHTATHHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 000pyAOBaHHE sl YYCHUYECKUX PAKTUYECKUX paObOT (OpMHUPYETCS B BUJE
TEMaTHYECKUX KOMIUIEKTOB M OOecneynBaeTcsi B pacdyéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOrO O00OpyNOBaHMS JIOJKHBI OBITH
HIOCTPOEHBI Ha KOMIUICKCHOM HCHOJBb30BAaHWH AHAJOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(POBBIX TA00PATOPHIi.

OCHOBHBIMU TIEISIMU U3yUYeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBISIOTCS:
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e (opMupoBaHHE HHTEpECA U CTPEMIICHNUS 00yJarONMXCs K HAyYHOMY H3YUCHHIO IPHPO/IBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTABICHHMA O HAYyYHOM MeETOJe TOo3HaHWMsi U (opmMHupoBaHHE
UCCIIEI0OBATEIBCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pE3ysIbTaTa M3yYCHHS OCHOB CTPOCHHS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

e (opMupoBaHHE YMEHUIH OOBSACHSATH SBICHHS C MCIOIb30BAaHUEM (DM3UYECKUX 3HAHUU U
HaYYHBIX JOKa3aTeNIbCTB;

e (opMHpOBaHNE TPEACTABICHUI O POMU (HU3MKH U PAa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTrxkeHne ITHX Ielel oOecrednBaeTcs pelIeHHEeM CIEAYIOIUX 3a/lad B IpoIecce
M3y4deHus Kypca GU3UKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

e TIPHOOpETEHHE CHCTEMBl 3HAHWN 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsE MEXaHUKY, MOJICKYJSIPHYIO (U3UKY, 3JIEKTPOAWHAMHKY, KBAaHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(DU3UKH;

e (opMupoBaHHE YMEHHI MPUMEHITH TEOPETUUECKUE 3HAHUS I OObSICHEHHS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

e OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMUHBIX 3314 C SIBHO 33aHHON (pr3nyecKoi MOJIENbIO,
3aJa4, MOPa3yMEBAOIINX CAMOCTOSTENbHOE co3aHne (PU3NUECKON MO, aJleKBaTHOM
YCIIOBUSIM 33J1a4u;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIMIIOB JIEUCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTMYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELY;

e OBJQJICHHE METOJaMU CaMOCTOSATEIbHOIO IJIAHUPOBAHUSA U TMPOBEACHUS (PUINYECKUX
HKCIIEPUMEHTOB, aHAJHM3a U UHTEPIpEeTaluu HHPOPMALIUHY, OTIPEIEICHUS JOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;

e CO3JaHHUE YCJIIOBHM JUIs Pa3BUTHUS YMEHUN INPOEKTHO-UCCIIEN0BATEIbLCKOW, TBOPYECKOU
JEeSITEIbHOCTH.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE CpPEIHETO 0011ero 00pa3oBaHusl OTBOJAUTCS
136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hefento), B 11 kmacce — 68 yacos (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpaMme 1o GU3MKe MepeueHb JaOOPaTOPHBIX U MPAKTHUECKUX padoT

ABJISIETCS. PEKOMEH/IOBAaHHBIM, YYHUTENb JeJaeT BBHIOOp IpOBeJeHHsS 1a00paTOpHBIX padboT u
OTIBITOB C YY4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOINXCs.

COJEPKXAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl NO3HaHUA OKpY’Karolero mupa. Poib
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pU3HKeE.
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MopenupoBanue (HU3NYECKUX SBIEHUU W TiporieccoB. Hayunbie rumotespl. Ouznueckue
3aKOHBI U TeOpuH. [ paHHIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m mecto ¢u3uku B (QOpPMHUPOBAHUM COBPEMEHHOM HAay4yHOW KapTUHBI MHUpa, B
MPAKTUYECKOU NS TETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrkeHHe. OTHOCUTENILHOCThL MEXAaHUYECKOro ABMOKeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienue, CKOpoCcTh (CpelmHsIE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHUE

MaTepHaIbHON TOUYKHU, UX MPOEKLUHU Ha OCU CHUCTeMbl KoopAHHAT. CloKeHue nepeMeleHnil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MPSMOIMHEHHOE nBIKEeHHE. ['paduku 3aBUCUMOCTH
KOOpAUHAT, CKOPOCTH, YCKOPCHUS, ITYTU U ICPCMCIICHUA MaTepI/Ia.HBHOI\/'I TOYKHU OT BPCMCHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneiiHoe nBukeHue. J[IBUKEHME MaTepUAIbHOM TOYKM 110 OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHAs ckopocTh. [lepron n yactora
oOparmieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHHE CHAPSIIOB,
LEMHbIE U peMEHHbBIC TIEPEIAUn.

Llemoncmpayuu

Mopnenb CHCTeMBI OTCUETa, MILTIOCTPALNS KHHEMATUYECKUX XapaKTEPUCTUK JBUKCHHUS.
[Tpeobpa3zoBanre ABMKEHUM C MCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue ycKopeHwHsi CBOOOTHOTO MaICHUSI.

Hampasiienne CKOpOCTH NP ABMKEHUU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI C LEIbIO OMPEAeICHISI MTHOBEHHOW CKOPOCTH.
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HccnenoBanue COOTHOIICHHSI MEXKTY TIYTSIMH, POMACHHBIMH TEJIOM 3a TIOCIIEIOBATEIIHHBIC
paBHbIE TPOMEKYTKM BPEMEHHM IPU PaBHOYCKOPEHHOM JBUKEHUU C HAYallbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3ydeHue NBUKEHUS 1IapUKa B BI3KOW HKUJKOCTH.

N3yuenune nBukeHus Tea, OpPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anunes. [lepsoiit 3akoH Hbprotona. HepLuaabHbIE CUCTEMBI
OTCU€TA.

Macca Ttena. Cwuima. Ilpunuun cynepno3uumu cui. Brtopoit 3akoH Hprotona mis
MaTepualbHOU TOUYKU. Tpernii 3akoH HbIOTOHA [t MaTEepUAIIBHBIX TOYEK.

3akoH BceMupHoro tsroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOPOCTb.

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

Tpenue. Buasr Tpenust (mokosi, ckoibxkenus, kauenusi). Cuia tperus. Cyxoe tpenne. Cuna
TPEHUsl CKOJIbXKEHUsI U cuiia TpeHus nokos. Koadduuument tpenns. Cuna conpoTuBIeHUS MPH
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CUJIbI OTHOCUTENBHO OCH BpaueHus. [lieuo cuibl. Y cnoBus paBHOBECHS TBEPAOTO
Tea.

Texundeckue YCTpOﬁCTBa U TPAKTHYCCKOC TIMPHUMEHCHUC: IMOAIIMWIIHUKHK, JIBUXKCHHC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHepLMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIINX TEII.

Bropoi1 3akoH HeroTona.

H3smepenue cu.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Je(opMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MTAJCHUH.
CpaBHEHHE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.
VYcnoBus paBHOBecUs TBEPAOTo Tesia. Buabl paBHOBECHS.
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Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol
N3yuenne nBukeHns Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAMOIIMX B MPYXHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuii paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKoHbl COXpaneHusn 6 MexanuKe

Hmnynbc MaTepuanbHON TOUKH (Tena), CUCTEMBbl MaTepuaibHbIX ToueK. VIMIynbe cuiibl u
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprusi MatepuaibHONW TOYKH. Teopema 00 WM3MEHEHWHM KHHETHYECKOMN
SHEPTUH.

[TorennmaneHas sueprus. [loTeHnnanbHas sHEprus ynpyro 1eoOpMUPOBAHHOMN MPYKUHBI.
[TorennuanbHast SHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

IloTenumanbHble U HENOTCHUHUAIbHBIC CHIIBIL. CBs3b paGOTBI HCIIOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHHISCKOM OHEPIUU CUCTEMEI TCII. 3aKoH COXpaHCHUMA MEXaHUIeCKOM OHCPI'UH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckue ycTpoHMCTBa U MPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPY>KUHHBIN
MUCTOJICT, ABUIKCHUC PAKCT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI HMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoxa moTeHIIMAIBHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ W3MEHEHHEM MEXaHWYEeCKOW HDHEPruu Tela Ha
pUMepe PacTSKEHHS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Octogbl MONEKYAAPHO-KUHEMUYECKOI meopuu



OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KHHETUUECKON TEOPUH U UX ONBITHOE 0OOCHOBaHUE.
Bpoynosckoe nsmxenue. Auddysusa. Xapakrep IBHKEHUS U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA.
Mogenu cTpoeHus Ta30B, KHUIKOCTEH U TBEPABIX T U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. Konmnuectso Bewectsa. [locTosiHHass ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens uaeanpHOro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KHMHETUYECKOH TEOpUHU
UJeaNbHOTO ra3za. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTruu
TEIUIOBOTO JIBMKeHUs yacTull raza. lllkana remnepatyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHUE
MenneneeBa—Kmnaneiipona. 3akod [lanbroHa. M3ompoliecchl B UI€AIBHOM Tra3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHMuUecKue yCTpoicTBa U MPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, OKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJIEKyII
OPTraHUYEeCKUX COCTUHECHUH.

OmnbiThl 0 AU(PY3UN KUIKOCTEH U Ta30B.

Mopnens OpOYyHOBCKOTO IBHIKEHUSI.

Mogens onbira IITepna.

OmBITHI, TOKa3bIBAIOIINE CYIIECTBOBAHIE MEKMOJIEKYJIIPHOTO B3aUMO/ICHCTBHSI.
Mopenb, WuToCTpUpyoIas NpUpOLy AaBICHUS ra3a Ha CTeHKH COCy/Ia.

OmBITHI, WLTIOCTPUPYIONINE YPaBHEHHE COCTOSHHS MICATbHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MepeHuil o0néma
KOMHATBHI, IABJICHUS U TEMIIEPATypPbl BO3/lyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTPaMU COCTOSIHUS Pa3peKEHHOIO Ta3a.

Tema 2. Ocnosvt mepmoounamuku

TepMmoauHaMuueckass cucreMa. BHYTpeHHsAs >HEprusi TEPMOJMHAMUYECKOM CHUCTEMBI U
criocoObl €€ u3MeHeHus. KomuuecTBo TemioTel U padora. BHyTpeHH:s 3HEprusi 0JJHOATOMHOIO
UJEAIBHOr0 raza. Buael Teronepenaun: TEI0NPOBOAHOCT, KOHBEKIUS, U3TydeHHE. Y AebHas

TEMIOEMKOCTh BEIIECTRA. KommgecTBO TENIOTH IIpu TeIuIonepeaayc.

[Tonsitue 06 agnabaraoM mporiecce. [1epBbIil 3aKoH TepMoanHaMuKy. [I[puMenenne nepBoro
3aKO0HA TEPMOJMHAMUKH K u3omnporeccam. [ paduyeckas nHTeprperanus paboTs rasa.

Brtopoii 3akon TepmonnHamMuki. HeoOpaTuMOCTh IPOIIECCOB B MPUPO/IC.
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Tennossie MamyHbL. [IpUHIUTIBEI AEHCTBUS TEIIOBBIX MamiuH. [IpeoOpa3oBanus SHEPTUHU B
TETUIOBBIX MamuHax. Koadduiment noneznoro aeicTus Temnooit Mamuusl. Lukn KapHo u ero
KOA(PUITMEHT T0JIE3HOTO IEUCTBHS. IKOJOTUUECKHE MPOOJIEMBI TETIIOIHEPTETUKH.

TexHuyeckue yCTpOHCTBA M MpPAKTUUYECKOE TMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEW SHEpPruM Tejla MPH COBEPIICHUH pabOThI: BBUIET MPOOKU U3
OYTBUIKH TIOJT IEHCTBUEM CKAaTOTO BO3/TyXa, HarpeBaHue d(hupa B TaTYHHOU TpyOKe My TEM TpeHUs
(BUICOIEMOHCTpAITHS ).

H3meHeHne BHyTpeHHEH 3HepTruu (TeMrepaTyphl) Tella Ipy TeIruionepeaaye.

OnbIT Mo auabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3IYIIHBIM OTHHBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATENIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepeHue yieapHON TEINIOEMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u kKoHaeHcalus. Vcrapenue u kuneHne. AOGCOMIOTHAS U OTHOCUTEIIbHAS
BJIXKHOCTh Bo3/ayXa. HachlleHHBIH map. YienpHast TemoTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammueckue u aMmopdHbIie Tela. AHU30TPOIHS CBOWCTB KPHCTAIIIIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuanbl. [lnaBieHne W KpucTtam3auus. Y AeibHas
TeruioTa miasineHus. CyOnumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue yCTpPOWCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP MU IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUN NOJIYYEHHUSI COBPEMEHHBIX MAaTEPUAIOB, B TOM YMCJIE HAHOMAaTEPHAJIOB,
Y HAaHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
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N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. diiekTpoauHaMuKa
Tema 1. Inexkmpocmamuka

OnexTpuzauust Teln. ONEKTpUYeckuil 3apsa. JlBa BHMJIA DSIEKTPUUECKHUX  3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUS JIEKTPUUIECKOTO 3aps/ia.

B3aumoneiicteue 3apsgoB.  3akoH Kymona. TodeuHbId  AIEKTPUYECKUM — 3apsjl.
Onexkrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro nois. [lpuHuun cyneprno3uuuun

INEKTPUYECKUX Mosel. JINHUN HAnpsHKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun anexTpocrarraeckoro mosst. [lorentuan. Paznocts norenimanos. [IpoBogHuku
Y TURJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. [usnekTprudeckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DJIEKTpOEMKOCTh IIOCKOTO KOHIEHCATOpa. JHEprus
3apsKEHHOr0 KOHJIEHCATOpA.

TexHuueckue yCTpONCTBa M MPAKTUUECKOE MPUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAJIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anmoaeiicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHYECKOM IOJIE.

DIeKTpOoCTaTUYECKas 3alluTa.

ﬂI/ISJ'IeKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC.

3aBUCHUMOCTh SHCKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOPA OT IJIOIIAaau IJIACTUH, PACCTOAHUA
MCKAY HUMHU U ,Z[HBJIGKTpH‘-IGCKOfI IMPOHUITACMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax
DNEKTPUUECKUI TOK. YCJIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKa. VICTOUHHMKHU TOKa.

Cuna Ttoka. ITocTOSSHHBIN TOK.
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Hanpspkenue. 3akon Oma Jy1st ydacTKa Lenu.

DneKTpuuecKkoe COTIPOTUBIICHUE. VY nenbHoe COIIPOTUBIICHUE BElIEeCTBA.
[TocnenoBarensHOE, NapajlIebHOE, CMEIAHHOE COEIMHEHHUE MPOBOAHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DNEKTPOABUKYIAsl CHjIa U BHYTPEHHEE CONPOTUBIICHUE MCTOYHMKA TOKA. 3aKkoH OMa 1is
NIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil nenu. KopoTrkoe 3amMbIkaHueE.

DNIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJJIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DIJIEKTPUUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHass M TPUMECHAsh IPOBOAUMOCTH IOIYNPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexoa. [TomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUH TOK B PAcTBOpax M PpacijlaBax »>JIECKTPOJUTOB. IJIEKTPOJUTHUECKAS
U CCOIUAIUs. DIEKTPOIIU3.

DneKTpuueckuil ToK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENBHBIN pa3psa. MonHus.
[1na3zma.

TexHuueckue yCTponucTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETpP, BOIBTMETP, PEOCTar,
UCTOYHHKH TOKA, »JJEKTPOHArpeBaTelbHbIE NPHUOOPHI, DIEKTPOOCBETUTEIBHBIC MPUOOPHI,
TEPMOMETP  CONPOTHUBICHUS, BAKYyMHBIM JHOJI, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBBINA JTNOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHMOCTD CONIPOTUBJICHUA NWIMHAPUYCCKUX IIPOBOJHUKOB OT [JIMHBI, IIJIOIIAAN
IOIIEPECUYHOTO CCUCHUSA U MaTCpUaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[Ipsamoe u3MepeHue HNMEKTPOABWKYIIEH CHibl. KOpOoTKOe 3aMbIKaHME TaIbBAaHHUYECKOIO
9JICMCHTA U OLICHKA BHYTPCHHCT'O CONMPOTUBJICHUSA.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.

NckpoBoii pa3psan v MpoOBOJUMOCTb BO3/1yXa.
OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMEIaHHOIO COCAMHEHUS PE3UCTOPOB.
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N3mepenne dIeKTpOoABMKYIIEH CHUIThl HCTOYHHUKA TOKA M €T0 BHYTPEHHETO COITPOTHUBIICHHS.
Hab6mronenue anexTpomusa.
MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usumku 06azoBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C YYETOM
COJICpKATENBHBIX MEKIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medwxcnpeomemuvie nouwamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHWE, HaydHbId (akT, rumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHUH, TuHeitHas QyHKIHs, napabona, runepoona,
UX rpa¥iKu ¥ CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M MX IMPOEKIMUM HAa OCH KOOPJAWHAT,
CIIO’KCHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHUE B KUBOU mpupoje, nuddysus, ocMoc, TEmIoo0MeH
KMBBIX OPTaHW3MOB (BHJIBI TEIJIONEpeIauy, TEIJIOBOE PABHOBECHE), FNEKTPHUYECCKUE SIBICHHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHHUC BCUICCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHass Macca, TCIIJIOBBIC CBOMCTBaA TBépI[I)IX TECII, )KPI,HKOCTCﬁ U Ta30B, J3JICKTPUYECCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAs JUCCOIUALIUS, I'aJIbBAHUKA.

TI'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHKe ABUKEHHUN C UCIIOJIB30BAHHUEM MEXAaHHU3MOB, YUET TPEHHUS B
TEeXHHUKE, TOIIIMITHUKY, HCIIONH30BAHUE 3aKOHA COXPAHEHHUs HMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOIYYEHHUS! COBPEMEHHBIX MaTEpHaJIOB, B TOM YHUCIE
HAHOMATEepHaJloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, 3JIEKTpOHArpeBaTeibHbIC NPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuKa
Tema 3. Maznumnoe none. I1eKmMpomMacHUMHAA UHOYKUUA
IToctrosaHble MarHuThl. B3ammonmelicTBHE NOCTOSHHBIX MArHUTOB. MarHuTHOE IIOJE.

Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
nHAyKuuK. KapTrHa TMHWI MarHUTHON MHAYKIIUU IOJIS IIOCTOSIHHBIX MATHUTOB.
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MarauTHoe 1ojie MPOBOJHUKA ¢ TOKOM. KapTWHa JMHHWA WHIYKIUA MArHUTHOTO ITOJIS
JJIMHHOTI'O Hp}IMOFO HpOBO,Z[HI/IKa n SaMKHYTOI‘O KOJIbIIEBOT'O HpOBOI[HI/IKa, KaTyH_IKI/I C TOKOM.
OnbiT OpcTena. BzanmoieicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoAyJlb W HampaBlieHHE. JIBM)KEHHE 3apsHKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBieHnEe BIEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKkTOpa MArHUTHOM HWHIYKIUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIHUU. 3aKOH IEKTPOMAarHUTHON MHAyKuuK Papanes.

BuxpeBoe aiekTpuueckoe moje. OJIEKTPOABMKYINAs CUjla WHAYKLUHHM B IPOBOJHUKE,
JABIKYIIEMCS TIOCTYIIATEIbHO B OJHOPOIHOM MarHMTHOM II0JI€.

[TpaBuio Jlenua.

WHayKTUBHOCTD. SIBlIeHNE CAaMOMHAYKIMH. DIEKTPOABUKYLIAs CUJIa CAMOUHIYKIIUH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpONCTBA M MPaKTHUYECKOE TMPUMEHEHHUE: TIOCTOSHHbIE MarHUTHI,
ANIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3I€MEHTAPHBIX YAaCTHUII, MHYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TIOJIEM.
JIvHUY MHYKIIMUM MarHATHOTO TIOJISI.
B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.
SIBlIeHUE DNEKTPOMAarHUTHOW UHAYKIIHH.

[TpaBuio Jlenua.

3aBUCHUMOCTh 3J'ICKTpOI[BI/I}Ky1HeI\/'I CHUJIBI MHAYKIIUK OT CKOPOCTU HU3MCHCHUA MArHuTHOI'O
IIOTOKa.

SIBiieHME CAaMOMHIYKIUU.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

I/IBY‘IGHI/IG MAarauMTHOI'O IT0JIA KaTyIIKH C TOKOM.
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I/ICCJ'IGI[OBaHI/Ie HeﬁCTBHH IMOCTOSAHHOI'O MarouTa Ha paMKy € TOKOM.

HccnenoBanue sIBJICHUS YIEKTPOMArHUTHON WHIYKITHH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHusle Kojaeoanus

KonebarenpHast cuctema. CBoOOmHBIE MexaHWYeckue KoneOanus. [‘apmoHmueckue
koneOanus. Ilepuwon, wacrora, ammmryga u ¢asza kosiebanwit. [IpyXKUHHBI MasTHUK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Konebanuii. [IpeBpartenne sHepruu npu
rapMOHUYECKHX KOJIeOaHUsX.

Konebarenpubiit koHTYp. CBOOOIHBIC 3IIEKTPOMArHUTHBIE KOJICOAHUS B HJICAIBHOM
KOoJe0aTeJIbHOM ~KOHType. AHAJOTUS MEXIY MEXaHWYeCKUMU U DJIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpAaHEHHs PHEPTUU B HJICAUILHOM KOJIEOaTEIbHOM

KOHTYpe.

[IpencraBieHue o 3aryxaroumux KojeOaHMsIX. BbIHyXIeHHbIE MeXaHUYeCKHEe KOoJeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHMs.

[lepemennbiii Tok. CHHyCOMIaNbHBIA NEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOTO TOKA.
AMITITUTYJHOE U AEUCTBYIOLIEE 3HAUEHNE CHIIBI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya W HOTPEOJICHUE DICKTPUUECKON SHEPrUH.
OKOJIOTUYECKME PHUCKM TIpH IPOU3BOIACTBE JNEeKTpodHepruu. KynpTypa ucnonap3oBaHus

ANEKTPOIHEPIUU B IOBCEAHEBHOM KU3HH.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUH 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUHU JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOM CUCTEMBI (MIPYKUHHBIA WIH MaTeMaTUYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronmx KoJieOaHu.
HccnenoBanune CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.
Habmronenue pe3onanca.

CBOOOIHBIC IEKTPOMArHUTHBIC KOJIeOaHUsI.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKa U HANpsDKEHHST OT  BPEMEHH) JIA
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc npu MmocCJCA0BATCIbHOM COCAUMHCHHUU PC3HUCTOPA, KATYIIKHW HHAYKTUBHOCTU U
KOHACHCATOopa.
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Monenb TUHUY 3IIEKTpoIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOJIAa MANIBIX KOJIEOaHUM rpy3a HA HUTU OT AJUHBI HUTU U
Macchl rpys3a.

HccnenoBanne TIEPEMEHHOTO TOKa B IEMM W3  TOCIEIOBATEIBHO COCTUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, ycaoBus pacnpocTpanenus. [lepuoa. CkopocTs pacnpocTpaHEHHs
u januHa BosHbL. [lomepeunble u mpononbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ODJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIy4YEHUS AJIEKTPOMATHUTHBIX BOJH. B3amMHas
opueHTanus BekTopoB E, B, V B anexkTpoMarautHoil BojaHe. CBOMCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMEe, TpeJoMJieHHe, moydpusauus, audpakuusg, uHTepdepenuus. CkopocTb

SJICKTPOMAIrHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IprMeHEHUEe AIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHnMnIs! paguocBs3u U TeneBuacHus. Paguonokarus.
DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMAarHOCTUKAa B TEXHUKE M MEIMIIMHE, pajap, paguolnpUEMHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kounebmromeecs Ten0 Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmonenue natrepepeHny 1 1uppakiud MEXaHHUECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnronenue CBSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMUTYAOM W YacTOTOM
KoJe0aHui.

I/ICCHGI[OBaHI/Ie CBOMICTB SJICKTPOMArHUTHBIX BOJIH: OTpPAXKXCHUC, MMPCJIOMJICHHUC,
noJsipu3anus, Judpakius, THTepdepeHIIns.
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Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOEe paclipoCcTpaHEHHE CBETa B OJHOPOHON Cpee.
JIyu cBera. ToueUyHBI UICTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKeHUH B IIOCKOM
3epKaiie.

[Ipenomnenune cBera. 3akoHBl NpPEJIOMJIEHHS cBeTa. AOCONIOTHBIM  TOKa3aresb
npesnomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MHOJHOIO BHYTPEHHETO
OTpaKECHHUSI.

Hucnepcus cBera. CloxHbIH cocTaB 6eoro csera. Lper.

CoOuparomue U pacceuBaromve JuH3bL. ToHkas nuH3a. DOKYCHOE pacCcTOsiHHE H
ONTHYECKasl cuia TOHKOW JuH3bI. [locTpoeHne n3o0paxkeHu B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. PopMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBaeMOE JIMH30M.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontmka. WaTepdepennus cBera. KorepeHTHbIE HCTOYHHKH. Y CIOBHS
HaOJI0IeHNsI MAKCHMYMOB U MMHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]a3HBIX

KOI'¢pCHTHBIX HCTOYHHKOB.

Hudpakmuss cBera. JlubpakuuoHnHas pemérka. YciaoBue HAONIOACHHS —TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4eckue yCTpOWCTBAa W MPAKTHYECKOE MNPUMEHEHWEe: OYKH, Jymna, (oroammapar,
MPOSKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKInOHHAS PEIIETKA,
MTOJISIPOU.

Jlemoncmpayuu

[IpsmonuHeitHOEe pacmpocTpaHeHHe, OTpPaKEHHWE M TpelomiieHHue cBera. Onruueckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Moiesib CBETOBO/IA.
HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.
Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6monenue nudpakmuu cBera.

Hab6nronenue aucnepcun cBera.

[TomrydeHue ciekTpa ¢ TOMOIIbIO PU3MBI.

16



[Tomyuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITNOHHON PEIIETKH.
Habmionenue nosisipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
W3mepenue nokaszaTesns NpeoOMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Habmronenue aucrnepcuu cBera.

Pazgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCUTEILHOCTH

['paHuibl MPUMEHUMOCTH KJIACCMYECKOM MeXaHWKH. [locTynaTel crenuaibHON TEOopUu
OTHOCUTCIIBHOCTH: HWHBApUAHTHOCTb MOAyJid CKOpPOCTH CB€Ta B BaKyyMc, MMPUHIHAIT
OTHOCUTEIIBHOCTH DUHINTEIHA.

OTHOCUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.HeHI/I€ BPCMCHU U COKPAIICHUC OJINHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOMN YaCTULbl. DHEPT U MTOKOSI.

Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmol K6AHMOEOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u sHeprun GOTOHA C €ro YACTOTONH. DHEPIUs U UMITYJIbC
dboToHa.

OtkpeiTue u wucciaenoBanue (Goroddpdexkra. OmbiTel  A. [I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreitna g porospdexra. «Kpacnas rpanunay porodddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoWCTBa U NPAKTHUECKOE MNpUMEHEHHe: (OTOAIEMEHT, (OTOAATUHK,
CoNTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

CBeTOoauoI.
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Comnueynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -gactuil. I[lmanerapHas
mogens atoMa. Iloctynarsl bopa. U3nyuenue u norsomienne (GOTOHOB MPU MEPEXOJe aToma ¢
OJHOTO YPOBHS SHEPTUM Ha Apyroi. Buasl ciekTpoB. CIIEKTp ypOBHEW SHEPIUU aTOMa BOJAOPOA.

Bonnosble cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckynsspHO-BOJIHOBOW Tyalu3M.

CrHoHTaHHOE U BBIHYKACHHOC NU3JIYUCHUC.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPAJIBHBIA  aHAU3
(cTIeKTpOoCKoOM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, 10Ka3bIBAOILIUE CI0KHOCTb CTPOEHHUS pa. OTKPBITHE PAIUOAKTUBHOCTH.
OmnbiTer Pe3epdopaa mo onpeneneHuo cocTaBa palioakTUBHOTO u3ayueHus. CBoiicTBa anb(da-,
6eTa-, raMmMa-us3JIyudCHUs. Bnusnune PAAUOAKTUBHOCTH HA KUBBIC OPTraHHU3MBI.

OTtkpeiTHE TTPOTOHA U HelTpoHa. HykimonHas moxaens siapa Ieitzen6epra—lBanenko. 3apsi
sapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnaa. DIeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnan. ['amma-u3zmydenue. 3aKoH
paZnoaKTUBHOIO pacnaja.

DHeprus CBSI31 HyKJIOHOB B siipe. SnepHbie cuibl. JedekT maccer sapa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.

Snepubiii peaktop. Tepmosimepusiii cunrtes. IIpobirembl M TEpCHEKTHBBI  SACPHON
JHEPreTUKU. DKOJIOIMYECKHE aCIICKTHI AICPHON SJHEPTETUKH.

DnemMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
MGTO,Z[BI Ha6JIIOI[eHI/I$I U pCerucTpanmu 3JICMCHTAPHBIX YaCTHII.
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dyHTaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pu3nueckoi KapTUHBI MUpA.

TexHuueckue ycTpoMCTBAa U NMPAKTHYECKOE MPUMEHEHHE: JT03UMETp, kamepa BuibcoHa,
SIEPHBINA PeakTop, aTOMHast boMoa.

Llemoncmpayuu
CuéTurK MOHU3HUPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKH
Ortansl pa3BUTHA acTpoHOMHUU. IprKkiiaqHOe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.
Bup 3Bé3qH0r0 Heba. Co3Besnus, spKue 3BE31bl, IUIAHETHI, X BUAUMOE ABHIKEHHE.

ConHeuHas cucTeMa.

Counnie. ConHeuyHass akTUBHOCTh. McTtouHuk sHepruu CosHIAa W 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTUKU. J[narpamMmma «CHeKTpaJIbHbII KJ1acC — CBETUMOCTDY. 3BE3/1bI INIABHON
MOCIIEOBATECIPHOCTH.  3aBUCUMOCTh  «Macca — CBETHUMOCTBY» ISl 3BE3J  TJIABHOM
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJOIMK CoJIHIIA U 3BE3/T. DTalbl )KU3HU 3BE3 /.

Mineunsiii [1yTs — Hama [NanakTtuka. [Tonoxxenue u npmxenne Connia B ["anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE IBIPHI B sIAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa06ma. Pazberanue ramaktuk. Teopwust
bonbmoro B3peiBa. PenukroBoe usirydyeHue.

MacmtabHas cTpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie npo0ieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habmroienust HeBOOpYKEHHBIM TJ1a30M C UCIHOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICIICHUs TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro noiymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, miuaner, Maeunoro Ilyrtu.

O6o0mamniee NOBTOPeHNE

Ponp ¢Qu3uku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTUYECKOW, COLMATBHOU U
3THUYECKOH cpepax NeaTeTbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM

Hay4YHOH KapTMHE MHpa, poib (pu3nueckoi Teopud B (OPMHUPOBAHUU TPEICTABICHUH O
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(bU3HYEeCKON KapTHHE MHUpPA, MECTO (PU3MYECKOW KapTHHBI MUpPa B OOIIEM DSy COBPEMEHHBIX
CCTCCTBCHHO-HAYUHBIX HpeI[CTaB.HeHI/II\/'I O IpUpoAaC.

Me:xnpeamerHbie CBA3U

Nzyuenne kypca ¢usumku 06azoBoro ypoBHsS B 11 Kiacce OCymIECTBISIETCS € Y4YETOM
COJICpKATENBHBIX MEKIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsimusi, CBS3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHHMS:
SIBJICHUE, HAy4YHBI (akT, TUMOTe3a, (U3MYeCKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICITb, H3MEPCHHE.

Mamemamuxa: pelieHHE CHCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXAECTBO, BEKTOPBHI M HX
NPOEKIMN Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApHBIX (YHKIIH,
NPU3HAKKU 000U TPEYTOJIbHUKOB, OTPEeACTICHNE TUIOMIAAN TUIOCKUX GUTYp U 00bEMa Tell.

buonoeus: snekTpuueckue sBJICHUS B )KUBOW MPUPO/IE, KojeOaTeIbHbIe IBUKECHUS B dKUBOK
MPUPOJE, ONITUYECKUE SIBJICHUS B dKUBOM IPUPOJE, NEUCTBUE paJUalliy HA )KUBbIE OPTaHU3MBI.

Xumusa: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTaNIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM peIETKY, CIIEKTPAIbHbIN aHaIH3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX pyl, (GOTOChEMKA 3€MHOM
MOBEPXHOCTH, MIPEICKAZAHNE 3EMIICTPSICCHUH.

Texnonozus: TAHUU BJEKTPOIIEpead, TeHEPaTOp MEPEMEHHOIO TOKa, 3JEKTPOJABUTATEb,
WHIYKIIMOHHAS TIeYb, pajap, pPaauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOSKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «Pu3nka» Ha ypOBHE CpeIHEro oOIero oOpa3oBaHMSA
(0a30BBIA  YpPOBEHB) JIOJDKHO  OOCCHEYHMTHh  JIOCTHIXKEHHE  CICAYIOMUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHUS ydeOHoro mpenmera «DU3HKay MOIDKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH O0y4YaroOIIMXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHONW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTALUM, TMO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUIM, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUIHCKOrO  0OIIecTBa,
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PaCIIMPCHUC KMU3HCHHOT'O OIBITA W OIbITa ACATCIIBHOCTH B IPOLECCE pCaln3alliid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIMTATEIbHOM ACATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpakIaHCKOr0 BOCIIUTAHMSA:

c()OPMUPOBAHHOCTh TPAKIAHCKON TO3WIHMH OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

HpI/IH}ITI/Ie Tpa,Z[I/II_[I/IOHHBIX OGH.IC‘ICJIOB@‘ICCKI/IX FYMaHI/ICTI/I‘IeCKI/IX nu I[CMOKpaTI/I‘IeCKI/IX
IICHHOCTEI;

TFOTOBHOCTh BECTHM COBMECTHYIO IESTEIBHOCTh B HHTEpPECAX TI'PaKIaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alnu;

YMEHUE B3aUMOJIEUCTBOBATh C COLMAIbHBIMM HWHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIUSAMU 1 Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS:
c(OpPMHPOBAHHOCTb POCCUNCKOM Ipa)K1aHCKOM MACHTUYHOCTH, MATPUOTU3MA;

[ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKEHUSM POCCHHCKUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOECHUE YCTOHYHUBOTO Oy TyIIEro;
4) 3¢TeTHYECKOT0 BOCIIMTAHUS

JCTETHYECKOE OTHOLIEHHE K MHPY, BKIIOYasi 3CTETUKY HAYyYHOTO TBOPYECTBA, MPHCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:
UHTEpEC K pa3InyHbIM cepaM MpohecCHOHAIBHON 1A TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (GUBMKONH M TEXHUKOW, yMEHHE COBEpINaTh OCO3HAHHBIM BBIOOP Oyaymied mpodeccuu u

PCATIN30BbIBATH COOCTBEHHEIE KU3HEHHEIE IIJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHMIO B 00sacTh (U3UKUA Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rH4eCKOro BOCIIHTAHUSA:
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Cc(OPMUPOBAHHOCTh JKOJIOTHYECKOH KYJIBTYpBl, OCO3HAaHHME TJ00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IIJIAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUN B OKPYKAIOLICH CPEeic Ha OCHOBE 3HAHUS LENei
YCTOMYMBOTO Pa3BUTHs YEIIOBEUECTBA;

pacIIMpeHre OMbITa JEATSIBHOCTH OSKOJOTMYSCKON HAINpaBJICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUM 110 (pHU3UKe;

7) HIEHHOCTH HAYYHOT'0 NO3HAHMS:

c(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs PU3MUECKON HAYKU;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUYCHUA (1)I/I3I/IKI/I
OCYHECTBIIATE NPOCKTHYIO U UCCIIEAO0BATCIILCKYIO ACATCIIBHOCTE MHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3soBble Jlornyeckue 1eiicTBUSA:

CaMOCTOSITENIbHO (OPMYJHPOBATh W AaKTyaJlM3UpOBaTh MpoOJieMy, paccMaTpuBarh e¢
BCECTOPOHHE;

OIIPENENATh LEIU ACITEIBHOCTH, 3a/1aBaTh [IApaMETPbl U KPUTEPUH UX JOCTUKEHUS,
BBISBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpUBAEMbIX (DU3MUECKUX SBICHUSX;

pa3pabaTbIBaTh IUIaH peIICHUs TPOOIEMBI ¢ YIETOM aHAJIN3a UMEIOIINXCSI MATePHATIbHBIX U
HEMaTepHUabHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCJICACTBUI ACITEIHHOCTH;

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCIOBHUSX pEAIbHOrO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

paSBI/IBaTb eraTI/IBHOG MBIIIJICHUC HpI/I peH_IeHI/II/I KHN3HCHHBIX Hp06.H€M.
Ba3zoBrble ncciaenoBareLCKUeE AeliCTBHA.

BJIQ/IETh HAyYHOM TEPMHUHOJOTHEH, KJIIOYEBHIMU MOHATUAMHU U MeToJaMu (U3HUECKON
HAYKH;
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BJIAJICTh HAaBBIKAMH Y4€OHO-MCCIIEIOBATEIbCKOW M TPOCKTHOH NEATEILHOCTH B OOJIACTH
(GU3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUs 3a1a4
(U3NIECKOTO COoepKaHMs, TPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

BJIAJICTh BUJAMHU JESATEIBHOCTH TI0 IMOJyYECHHIO HOBOTO 3HAHHS, €ro HHTEPIPETaIuH,
HpeO6paSOBaHI/IIO 1 MIPUMCHCHUTIO B PA3JIMYHBIX y‘-I€6HI>IX CUTyalusax, B TOM YUCJIC ITIPU CO3JaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBIISITh  TIPUYMHHO-CIICAICTBEHHBIC CBSI3W W aKTyaJM3UpOBAaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTBI JUIsl JOKA3aTeJIbCTBA CBOUX YTBEPKICHUMN, 3a1aBaTh

napaMeTpbl U KPUTEPUU PEIICHMUS,

AHAJIU3UPOBATD MOJIYUCHHBIC B XOAC PCIICHUS 3aJa4X PC3YJIbTAThl, KPUTUYCCKU OLICHUBATH
X JOCTOBEPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUAX,

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON 1€ATEIbHOCTH, B TOM
YHCIie IPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEIEATEILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UCH, PEJIaraTh OpUTHHAIBHBIC MTOIXObI H PEIICHHS,;

CTaBUThH POOIEMBI U 33]]a4H, JOITyCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

Paborta ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMU IOJy4eHUS HH(pOpMAIK (U3NUYECKOTO COJEPKAHHUS U3 HMCTOUYHUKOB
pasHBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBIATh IIOMCK, aHalM3, CHUCTEMaTH3alHi0 |
WHTEPIIPETANNIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MPEICTaBICHUS;

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCTIOJIB30BaTh CPEJCTBa HH(DOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPraHMW3alMOHHBIX 3a/a4 C COONIOJCHHEM TpeOOBaHHIA
SPrOHOMHKH, TEXHHKH OE30MAaCHOCTH, TUTHEHBI, PECYypCcOCOepEIKEHHsI, TIPAaBOBBIX U ATHYECKUX
HOPM, HOPM HH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJAEpX)aHUSA B pa3lIUYHBIX (opMaTax C y4ETOM

Ha3Ha4yeHHs HH(GOPMAIIUH U LIeJIeBON ayJUTOPHH, BBIOUpPast ONTUMAIbHYIO (OPMY MpPECTaBICHUS
Y BU3yaJlU3alluu.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:
OCYHIECTBIISATH OOIIEHHE Ha ypOoKaxX (PU3UKU U BO BHEYPOUHOM AESITEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIH U CMAT4aTh KOH(IUKTHI;
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pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAaHHEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUIYaTIbHON paboTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBUN € y4E€TOM OOLIMX HHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

HpI/IHI/IMaTB neian COBMGCTHOI\/'I ACATCIIbHOCTH, OpFaHI/I3OBI>IBaTI> n KOOpI[I/IHI/IpOBaTI:
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH ICUCTBUM, pacipeaeisiTh POJIU C YUETOM MHEHU I

YYaCTHHUKOB, 00CYKIIaTh PE3yJIbTaThl COBMECTHOU PadOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXJIOTO YYaCTHHKA KOMAaHJbI B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

IpelUiaraTb HOBBIE INPOEKTHI, OLEHUBATh MACU C IO3MLIHAN HOBHM3HBI, OPUTHMHAJIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYHICCTBIATE IIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHHUE B PA3JIMYHBLIX CHTyallUsIX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMAaTUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO OCYIIECTBIIATh [O3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH (PU3HKH U
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUs PAcuyETHBIX M KAa4eCTBEHHBIX 3a/ad, IUIAH
BBIIIOJIHEHUS] MIPAKTHYECKOM paboThl € Y4YETOM MMEIOLIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUILIUU B 00J1aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYpHBIH YPOBEHD.

CﬂMOKOHTpOJIL, MOIMOHAIbHBbII HHTEJJIEKT:
JaBaTb OLCHKY HOBBIM CHUTyalUAM, BHOCUTb KOPPEKTHUBBI B ACATCIBHOCTH, OLCHHUBATH

COOTBETCTBUE PE3YJIbTATOB LENSIM;
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BJIa/IETh HAaBbIKAMH [T03HABATENbHON pedIeKCHU KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUIM 1
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB M OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIeKCUH TSl OLICHKH CUTYaIlUH, BEIOOpA BEPHOT'O PEIICHUS;

YMCTb OLICHUBATH PUCKHU U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,

NPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTaTOB JIESITEIHLHOCTH,

NPUHUMATH ceOsl, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M QPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIbTaTOB JIESITEIHLHOCTH,

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B nporuiecce 1ocTrKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAaMMBI IO (PU3HUKE IS
YPOBHS cpefHero olmiero oopa3oBaHus y OOyYarONIUXCsl COBEPIICHCTBYETCS dMOIIMOHATBHBIN

UHTEJUICKT, MPEAINOJIaralonifii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIONIETO CIIOCOOHOCTh TTOHUMATh CBOE IMOIMOHAILHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpPCryJIMpoOBaHusl, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC IPUHUMATh OTBECTCTBCHHOCTD
3a CBOE IIOBCICHHUC, CIIOCOOHOCTH aaarnTUpoOBaTbCA K SMOIMOHAJIBHBIM U3MCHCHHAM H IIPOSABIIATH

T'HOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHE! MOTHUBALMH, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHIKCHMIO LIEJIM U YCIEXY,
ONTHMH3M, HHALINATUBHOCTb, YMEHHE JCHCTBOBATH NCXOS U3 CBOMX BO3MOKHOCTEH;

SMITaTUH, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHHUMATh 3MOIMOHAIBLHOE COCTOSHUE JIPYTHUX,
YYUTHIBATh €T0 MPHU OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHHIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLIEHUS C APYTUMHU
JIOAbMU, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce mpeaMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM:

JIEMOHCTPUPOBATh Ha MPUMEPAX pojb U MECTO (PU3UKU B (POPMHUPOBAHUHU COBPEMEHHOMN
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU

NeATeIFHOCTH JIFOAEH;

YUUTBIBATh I'PAHUIIBI IPUMEHEHUS U3YUCHHBIX (DU3NYECKUX MOJICNIEH: MaTepualibHas TOUKa,
MHepLHalbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEJIO, UACATIbHBII ra3, MOIEIH CTPOCHUS
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ra3oB, KUAKOCTEH M TBEPABIX TeJl, TOUCUHBIN AIEKTPUUECKUI 3aps/ MPU PelIeHUN (PU3NIECKUX
3a/ay;

pacrio3HaBaTh (pu3nuecKue sSBICHHS (IPOIECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJSIPHO-KMHETHYECKOH TEOPHH CTPOCHMS BEIIECTBA M AJIEKTPOIMHAMHUKH:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE MaJeHHE Tell,
JIBIDKCHHUE 110 OKPYKHOCTH, MHEPIIHS, B3aUMOJCHCTBHE T, Tu(pdy3us, OpOyHOBCKOE JIBIKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00BbEMaA TeJl IPU HarpeBaHUM (OXJIAKACHUN),
TEIJIOBOE DPaBHOBECHE, HCIAPEHHWE, KOHACHCALMS, IUIaBICHUE, KPUCTAUIU3AINs, KHIICHHE,
BJIAKHOCTh BO3]lyXa, MOBBIIICHUE JIABJICHUS Ta3a IPU €r0 HarpeBaHUH B 3aKPHITOM COCY/I€, CBSI3b
MEXy HapamMeTpaMH COCTOSHHS Tra3a B HM30MpoLEeccax, IEKTPU3alMsl Tel, B3aMMOJCHCTBHUE
3apsi/ioB;

OIKCBHIBATh MEXAHWYECKOE JABIKEHHE, UCHOJb3ys (U3NYECKUE BEIMYMHBI: KOOPIHMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC TeNa, KMHETHYECKas
SHEprus, MOTEHIMAaJbHAs SHEPrHs, MEXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCTh; MpH
ONKCAaHUM MPABUIIBHO TPAKTOBATh (U3NUECKUNA CMBICIT HCIIOIb3YEMbIX BEJIMUMH, UX 0003HAUCHHUS
U €IUHMIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUYHUHY C JAPYTHMH
BEJIMYNHAMU;

OMUCHIBAaTh W3YUYEHHbIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBBIE SIBIICHUS, HCIOJIb3YsI
¢usznueckue BEIMYMHBI: JaBlIEHWE Tas3a, TemIepaTypa, CpedHssi KUHEeTHYecKas HHeprus
XAa0THYECKOTO JBUKEHUSI MOJIEKYJ, CpEAHEKBaJApaTU4YHAsi CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, kodQ(UIMEHT MOJEe3HOro IEHCTBUS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUILHO TPAKTOBATh (PUINUSCKUIN CMBICIT HCIIOIh3YyEMbIX BEIIMYHUH,
uX O0O0O3HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIJIbI, CBA3BIBAIOIIME JaHHYIO (DU3HYECKYIO
BEJIMYMHY C JPYTHMH BEITUIHHAM;

ONMCHIBATh M3YyUYEHHBIE AIEKTPUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHUE SIBICHUS
(mporecchl), UCTONb3ysl (PU3NYECKUE BEIMYMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe IoJe,
HanpspKEHHOCTh  TIOJIs, IOTEHLMAJN, pPa3HOCTh IIOTEHLUUANIOB; IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIB3YEMBbIX BEIMYUH, HUX OO0O03HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PM3HUUECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMU;

aHATU3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, MCIONb3Ys (PU3MUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOM SHEPruu, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHLUI CYNIEPIO3ULIIUNA CUJI, IPUHLIUIT
PaBHOIIPaBUsI HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJT ¢ aOCOJNIOTHOM TeMIlepaTypoid, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPAaHEHHS
JJIEKTPUUYECKOTO 3apsifa, 3akoH Kyona, mpu 3ToM pa3nuyaTh CI0BECHYIO (POPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTU4eCcKOe BBIPAKEHHUE U YCIOBUS (TPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPUHIUIIBI JCHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuuaTh ycIoBHs UX O€30I1aCHOTO MCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh JKCIIEPHUMEHTHI 110 HWCCICIOBAaHHIO (DU3MYECKHX SIBICHUH M TPOIECCOB C
UCTOJIb30BAHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHHUH, TMpu 3TOM  (HOpPMYIHPOBATH
npo0emMy/3aady 1 TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUs1, MPOBOAMTH OIBIT U (JOPMYJIUPOBATH BHIBOJIBI;
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OCYHIECTBIISATh NPSIMbIE M KOCBEHHbIE H3MEpPEeHMs] (PU3UUECKHX BEIMYMH, MPU ITOM
BI:I6I/IpaTI> ONTUMAJILHBIN CHOC06 U3MCPCHUSA W HCHOJb30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy PU3NYECKUMU BEIMUYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUH, MPU ATOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yJIbTaThl MOJIYYCHHOU
3aBHCUMOCTH (PU3UYECKUX BEJIUYUH B BUJIE TAOIHI] U TpadUKOB, IeJaTh BHIBOJBI 110 pe3yibTaTaM
UCCIIEJOBAHMSI;

coOuoaTh mpaBmiia OE30MacHOTO TpyJda NpPH TNPOBEICHHHM HCCIEAOBAaHUN B pamKax
y4eOHOIr0 OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OpaTOpHOro 000pyIOBAHHUS;

pemath pacuy€THble 3aJaud C SIBHO 3aJaHHONW (PU3MYECKOW MOJENbI0, HCIIONIb3YS
dusznyecKkre 3aKOHBI ¥ MIPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/a4U BBIOMPATh PUZNUYECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAUMBIE M €€ pEelleHus,
MIPOBOMTDH PACUEThI U OLICHUBATH PEAIbHOCTh MOIYICHHOTO 3HAYCHHS (PU3NUECKON BETHYNHBI,

peuiaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUHMBYIO LIETIOUKY
paccy X AeHH ¢ Oopol Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS;

HCTIONIb30BATh IIPU PEIICHNH y4eOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIOHHbBIE TEXHOJIOTHH
JUI TIOUCKA, CTPYKTYpUPOBAHMs, WHTEPIpPETAllMd M MPEACTaBICHHUS y4eOHOM M HaydHO-
HOMYJISIPHOIM HH(OPMALINH, ITOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATN3UPOBATh
noJy4aeMyro HH(opMaIuio;

MPUBOJIUTH MPUMEPHl BKIIAZa POCCUMCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS TI0 PU3UKE B MOBCEAHEBHOMN JKU3HH JJIs1 00ECTICUCHUS
0€30MacHOCTH pU OOpaIlEHUH ¢ MPUOOPaAMH U TEXHUYECKUMHU YCTPOHCTBAMHU, JJIl COXPaHEHUs
3JI0POBbS U COOTIOACHUSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTarh B rpynre ¢ BHIIOTHEHUEM PA3UYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh paboTy
TpyNObl, palUOHAIBHO pacHpelessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJApPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJAJ Ka)XIOI'O0 M3 YYaCTHUKOB I'pYIIbI B
pelIeHrne paccMaTpuBaeMoO MPOOIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y 00YUAIOIITUXCS] YMECHUM

JIEMOHCTPUPOBATh Ha MPHUMEPAX pojb U MECTO (PU3UKU B (POPMUPOBAHUHU COBPEMEHHOMN
Hay4YHOU KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B NPAKTHUYECKOU
NeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TMPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJENEH: TOYEUHBIH

JNEKTPUYECKUH 3apsifl, Iyd CBETA, TOYEUHBI HCTOYHHK CBETA, IACPHAs MOJIEIIb aTOMA, HYKJIOHHAs
MO/IENIb aTOMHOT'O Si/ipa MPH peleHNH (U3NYeCcKHX 3a/1a4;
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pacro3HaBaTh (HU3UYECKHE SBJIICHHS (TMPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
DIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOJACWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
MHAYKIUsA, AEHCTBME MArHUTHOTO TOJISI HAa NIPOBOJAHUK C TOKOM M JBWXKYUIUMHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacpOCTPAaHEHUE CBETA, OTPAKECHUE,
npejomiieHue, uHTepdepeHuus, audpakiuus W TONApU3aLUs CBeTa, MIHCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3pdexT (Ppororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0POJIa, ECTECTBEHHASI U UCKYCCTBEHHAS PAJIMOAKTUBHOCTH;

ONMCHIBATh M3YyUYEHHBIE CBOMICTBA BELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO TPOBOJUMOCTD PA3IMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPUUECKUIM 3apsia, CHia TOKa, JJIEKTPHUECKOE
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIEHUE, PA3HOCTh OTEHIIHANIOB, 3JIEKTPOIBUKYIIIAs CHIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO Mo, cuia Ammepa, cuna JlopeHIla, MHIYKTUBHOCTb
KaTyIIKH, SHEPTusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, Mepuoj M YacTtoTa KojebaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKAa B IpOIlecce TapMOHUYECKHX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJia JIMH3bI, MPHU ONHCAHWUU TMPABUIHHO
TPAKTOBATh (PUIUYCCKUI CMBICT HWCIONB3yEMbIX BEIWYUH, WX OOO3HAYCHWS M CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeIMYMHAMY;

ONKCHIBATh M3YyUYEHHBIE KBAHTOBBIC SIBICHHUS W MPOLECCHl, HCHOIb3YS (PUINUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, HHEPrus U
uMnyiasc (OTOHA, TMEPUOJ TOJypachaaa, 3HEpPrus CBsI3W AaTOMHBIX Sep, NpU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMU, BRIYUCIISATH 3HAUCHUE (PUINICCKON BETUIHHEI;

aHAIM3UPOBaTh (PU3MUYECKHE MPOLECChl U SBIICHUSA, UCIONB3Yysd (DU3MUECKHE 3aKOHBI U
OpUHIMIEL: 3akoH OMa, 3aKOHBI TOCIEAOBATENBHOTO W MAPAIICIBHOTO COCIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyns—JIeHIa, 3akoH 3JIEGKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
NPSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHUe DiHIITeHA 11 GoTodDPeKTa, 3aKOH COXpAHECHUS DHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DIJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MAacCOBOTO YHUCIA,
noctynatel bopa, 3akOoH pagMOAKTUBHOIO pacmaja, OpU O3TOM pas3indarh CIOBECHYIO
(GOpMYyIMPOBKY 3aKOHA, €ro MaTeMAaTHYECKOE BBIPAKEHHWE M YCIOBUS (TpaHUIIBI, 00JacTH)
MPUMEHUMOCTH;

ONpPEIEATh HANPABICHUE BEKTOpAa MHIYKLMM MarHUTHOT'O IIOJS MPOBOJHHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOHTH M OIKMCHIBATh N300paKEHHE, CO3/IaBAEMOE TUNIOCKHM 3€PKAJIOM, TOHKOH JIMH301;

BBINTOJIHATh JKCIIEPHUMEHTHI 110 HWCCICIOBAaHHIO (DU3MYECKMX SIBICHUH M MPOIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (HOpMYJIHPOBATH
npobemMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUs, MPOBOAMTH OIBIT U (JOPMYJIUPOBATH BHIBOJIBI;

OCYHICCTBJIATL MPAMBIC W KOCBCHHBIC HU3MCPCHUA (bmnqecxnx BCJIMYHMH, IIPpU 3TOM

BbIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPELIHOCTEN U3MEPEHUN;
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HCCJIEIOBATh 3aBUCUMOCTH (DPU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM TMPSMBIX U3MEPEHUM:
IPpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJIYYCHHOM 3aBUCHMOCTH
busznyecKkux BENWYMH B BHUAE Tabnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ysibTaTaM
UCCIIEIOBAHMSI;

coOuoaTh mpaBmiia OE30MacHOTO TpyJda NpH TNPOBEICHHHM HCCICAOBAaHUN B pamKax
y4eOHOTr0 OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  INPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OpaTOpHOro 000pyIOBAHHUS;

pemiaTh pacuéTHBIE 3aJjauyd C SBHO 3aJaHHOM (U3WYECKOH MOJENbI0, HCIONb3Ys
(u3nyeckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJjaul BHIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyY€HHOI'O 3HAaYE€HUs! (PU3MUECKON BETHMUNHBI;

peuiaTh KaueCTBEHHBIE 3aJauyM: BHICTPAMBATh JIOTUUECKH HEMPOTUBOPEUHMBYIO LIETIOUKY
paccy X AeHH ¢ OMopoi Ha U3yUYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONIb30BATh IIPU PEIICHNH y4eOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIOHHbBIE TEXHOJIOTHH
JUI TIOUCKA, CTPYKTYpUPOBAHHs, WHTEPIpPETAllMd M MPEACTABICHHUS y4eOHOM M HaydHO-
HOMYJISIPHOI HH(OPMALIUH, ITOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATN3UPOBATh
noJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHLUIBI JCWCTBUS MAIlIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyaTh
YCIIOBHS UX O€30MaCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM KHU3HU;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHMCKHUX M 3apyOCKHBIX YUEHBIX-(H3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3HKE B TOBCETHEBHOM XKHU3HU AJIs1 00ECTIeUeHMSI
0€301acHOCTH MpU 00pallleHNH ¢ MPUOOPAMU U TEXHUYECKHMHU YCTPOMCTBAMH, JIJIsl COXPAaHCHUS
3JI0POBbsI U COOJIIOJIEHNS] HOPM KOJIOTHYECKOT 0 MOBEICHUS B OKpYXKarollel cpene;

paboTath B rpynIe ¢ BHIIOJHEHUEM PA3INYHbIX COLUAIBHBIX POJIEH, INIAHUPOBATh paboTy
TPYNIIbI, PpAIMOHAIBHO paclpeneisiTh OOS3aHHOCTM M IJJAaHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CHUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIAOIO M3 YYACTHHUKOB IPYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.
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TemaTuveckoe MJIAHUPOBAHUE

10 knacc
Ne HanmeHnoBaHMe pa3aesioB 4 TeM NPOrpaMMbl KoanuectBo /lonmojHUTeIbLHASA
n/n 4acoB uHdopmanus
Bcero
1. Paznen 1. DU3UKA U METOAbI HAYYHOI'O
MNO3HAHUSA 2
@u3nka U METOJIbl HAYYHOTO TO3HAHUS
2. Pa3nea 2. MEXAHUKA
Kunemaruka
18
Jlunamuka
3aKOHBI COXPAHEHUS] B MEXaHUKE
3. Paznen 3. MOJIEKYJIAPHASA ®U3UKA U
TEPMO/IUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 24
OCHOBBI TEpPMOAMHAMUKHI
ArperatHble coOCTOsIHUS BenlecTBa. Da3oBbie
epEXObl
4, Paznen 4. DJIEKTPOAUHAMUKA
DJIEKTpOCTaTUKa
. . 22
IToCTOSIHHBIN JIEKTpUYECKUM TOK. TOKH B
pa3IMYHBIX cpeaax
S.
PesepBHOE Bpemst 2
OBIHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 63
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11 kaace

Ne HaumeHoBaHue pa3/iejioB M TeM NMPOTPAMMBbI KouaunyecTBo JlonmosHuTeabHast
n/n 4acoB uHpopmanus
Bcero

1. Pazpnen 1. JIEKTPOAUHAMUKA 11
MaruuTHO€e noJie. DIeKTPOMarHuTHasE UHIYKIIUS

2. Pazpnen 2. KOJIEBAHUA U BOJIHBI
MexaHnyeckue 1 3JeKTPOMarHuTHbIE KOJIeOaHUsI 24
MexaHn4decKHue u SJICKTPOMArdHMuTHLIC BOJIHBL
Onrtuka

3. Paznea 3. OCHOBBI CIELIUAJIBHOM
TEOPUU OTHOCUTEJIBHOCTHU 4
OCHOBBI CHGHHaHBHOfI TCOPHUU OTHOCUTCIILHOCTHU

4, Paznen 4. KBAHTOBAS ®U3UKA
DJ1eMEHTHI KBAHTOBOM OITUKH 5
Ctpoenue atoma
AToMHOE S1p0

5. Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U
ACTPO®U3UKHU 7
DJeMEeHTHI aCTPOHOMUU U acTPOhU3UKU

6. Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE 4
O6o0m1aronee MOBTOPEHUE

7.
PesepBHOe Bpems 3

OBLIEE KOJIMYECTBO YACOB 110 ITIPOI'PAMME 63
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IHoypouyHoe muianHupoBaHue

duzuka 10 xiace
2 Jaca B HeJielro, 68 4acoB B 1o

Ne JlonoJHuTeIbHAS
Tema ypoka

n/n uHopmanus

1. Hucmpykmasic no mexuuke oezonacnocmu. Pusnka —

Hayka o npupoze. Hayunele MeTobl NO3HAHUSA
OKpY KaroIIero Myupa
2. Poxw 1 mecTo pusuku B hopMHpOBaHUH COBPEMEHHOMN
HAy4YHOU KapTUHBI MUpPA, B IPAKTUYECKON eI TEIbHOCTH
IoAen
3. MexaHudeckoe JABHKCHUC. OTHOCHUTENBLHOCTD
MEXaHHYECKOTO IBIKeHUs. [lepemenienne, CKOpOCTh,
yCKOpeHue
PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHUE
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBUKEHUE
CBobOogHOE TajzieHne. Y CKoOpeHrne CBOOOHOTO TaIeHUs

Noo ok

KpuBonuneiinoe nuxenue. [IBuxeHne MaTepuaabHON

TOYKH 110 OKPYKHOCTHU

8. [Tpuniun otHocuTenbHOCTH ['anunes. MHepiumanbHbie
cuctemsl orcuera. [lepBriit 3akoH HproToHa

0. Macca tena. Cuna. [Ipuniun cynepno3unuu cuii. Bropoi
3aK0oH HpIOTOHA [ MaTeprUanbHON TOUYKU

10.  Tpernii 3akoH HproTOHA 1J151 MaTepHaIbHBIX TOYEK

11.  3akon BcemupHoro tsrorenus. Cuna Tspkectu. Ileppas
KOCMMYECKasi CKOPOCTh

12.  Cwuna ynpyroctu. 3akoH 'yka. Bec Tena

13.  Cuna tpenus. Koaddumment tpenns. Cuna cCOnpoTUBICHHS
IIPY IBUYKEHHUH Te€Ja B )KUIAKOCTH WM rase

14.  TloctymaTenpHOE M BpallaTelbHOE ABM)KEHHE a0COIIOTHO
TBEpAOro Tena. MomeHt cuiibl. [1nedo cuibl. Y cnoBus
paBHOBECHS TBEPIOTO TEJIA

15.  Hmmnynbc MaTepuanbHOM TOUKH, CHCTEMbI MATEPUATIbHBIX
ToueK. MMIysibc cuitbl. 3aKOH COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE IBUXKECHUE

16.  Pabota u momHOCTb criibl. KuneTnueckas sHeprus
MaTepHaTbHOW TOUKH. Teopema 00 U3MEeHEHU!
KMHETUYECKOU SHEPrUn

17.  TlorenumanpHas sHeprus. [loTeHIMaNbHAS SHEPTHUS YIIPYTO
nehopMUPOBaHHON NPYKUHBL. [loTeHITMaNIBHAS YHEPTUS
Tena BOJIM3U MOBEPXHOCTH 3eMIIH

18.  IloreHuManbHbBIC U HEMOTEHUIUAIbHBIE CHIIBL. CBA3b pabOThHI

HENOTEHLNAIbHBIX CUJI C U3MEHEHUEM MEXaHUUECKON
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19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

SHEPTUM CUCTEMBI TeN. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTUU

Jlabopamopuas pavoma Nel (5) «H3yuenue 3axona
COXPAHEHUA MEXAHUYECKOU IHEPIUU»

KonTpoabHas padora no teme «Kunemaruka.
JAuHaMuKka. 3aKOHBI COXPAaHEHHS B MEXaHHKE)
OcCHOBHbBIE MOJIO)KEHUST MOJIEKYJIIPHO-KUHETUYECKON
teopun. bpoyHoBckoe nBmxenue. Auddysus

XapakTep JABUKEHHUs U B3aUMOJEHCTBUS YaCTUL BEILIECTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TEI
Macca monekyn. KonuuectBo Bemecta. [loctosiHHas
ABorazipo

TennoBoe paBHOBecue. Temneparypa U €€ U3MEpEeHHeE.
[xana remneparyp Llenscus

Wneanehsiii raz B MKT. OcroBHoe ypaBHeHre MKT
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei
KMHETUYECKOM SHEPTuu JABHKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Kianeiipona

3akoH /lampToHa. ['a30BEIC 3aKOHBI

Jlabopamopuaa paboma Ne2 (7) «Ikcnepumenmanvnan
npoeepka 3axkona I eii-/Iroccaka»

W3omporieccsl B nealbHOM raze u ux rpaduueckoe
Mpe/ICTaBICHHE

BHyTpeHHss sHeprus TepMOAMHAMUYECKOMN CUCTEMBI U
crocoObI €€ n3MeHeHus. KomnuecTBo TemIoTs 1 padora.
BuyTpeHnHss sHeprust 0IHOATOMHOTO HJI€aJIbHOTO ra3a
Bunael renonepenaun

VY nenbHas TEIIOEMKOCTH BelecTBa. KonuyecTBo TemIoTs
MIpH Terutonepeaade. AauadaTHBIN MPOIEcc

[TepBbIii 3aKOH TEPMOAMHAMUKHU U €70 TPUMEHEHUE K
u3o0IpoLeccam

HeoOpaTumocTs npoteccoB B mpupojae. Bropoii 3akon
TEPMOJANHAMUKHI

[punuun nevicteust u KIIT/ TemioBoi MammHel

[uxn Kapno u ero KITJ

DKOJOTHYeCKHe MPOOIEeMbI TETJIO3HEPTETUKU
O6o06maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI
TEPMOJAMHAMUKI

KonTtpoabsHnas pa6ora no teme «MousekyasipHasi pusnka.

OCHOBBI TEPMOANHAMHUKI

[TapooGpa3oBanue u kKoHaeHcanus. Vcmapenue u KumneHue
AOCOII0THAs M OTHOCUTENbHASI BIAXKHOCTh BO3/yXa.
Haceiennsiit nap
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42.

43.

44,
45.

46.

47.

48.

49.

50.

51.
52.

53.
54,

55.

56.

57.

58.

59.

60.

Tsépnoe teno. Kpucramnmuueckue u amopdHsie Tena.
AHM30TpOINS CBOMCTB KpUCTALIOB. JKHIKHE KPUCTAILIIBL.
CoBpeMeHHbIE MaTepHalIbl

[InaBnenue u KpucTauM3anus. Y qeiabHas TemioTa
riasnenus. Cyonumanus

VYpaBHEHHE TEIJIOBOTO OajlaHca

DnekTpusanus Ten. DIeKTpuueckuil 3aps. /Isa suaa
AIEKTPUUECKUX 3aPsI0B

[IpoBOAHMKH, AUBIEKTPUKHU U TOTYIPOBOJHUKH. 3aKOH
COXpaHEHUs EKTPUUECKOTO 3apsa

Bzaumopeiicteue 3apsnoB. 3akoH Kynona. TodeuHblii
AIIEKTPUYECKUM 3apsi

HanpsixénHocTs anekrpudeckoro nois. [Ipuanun
CYyNEPIO3UIIUU INEKTPUUECKUX TToeH. JInnun
HaIpsHKEHHOCTH

Pabota cun anekrpocraruyeckoro nosst. [lorenmman.
Pa3HocThs moTeHIInAIOB

[IpoBOIHMKY U AUDIIEKTPUKHU B AIEKTPOCTATUYECKOM IIOJIE.
JlusnekTpudeckasl IpOHUIIAEMOCTh

OnexrpoémkocTs. Konnencarop

DNEeKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa. DHEPIHUs
3apsKEHHOT0 KOHJIEHCATopa

Pewmenne 3amau no reme «Konnencarop»

[TpuHIMIT NEHCTBUSA U IPUMEHEHHUE KOHIEHCATOPOB,
KOIMPOBAJIBLHOTO anmnapara, CTpyiHHOro NpuHTepa.
DneKTpocTaTUUeCcKas 3allnuTa. 3a3eMJIeHue
3JIEKTPONIPUOOPOB

DNEeKTPUYECKUM TOK, YCIOBHS €r0 CYILECTBOBAHMSI.
[Tocrosunsiil Tok. Cuna Toka. Hanpsbkenue.
Conporunenue. 3akoH Oma 1)1l ydyacTKa Henu
[TocnenoBarensHOE, MapayieIbHOE, CMENIAHHOE
COEIMHEHHE MPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3JEKTPUUECKOT0 TOKa. 3akoH J[xoys-
Jlenna

3akon OMa 1Sl OJTHOM (3aMKHYTOM ) SJIEKTPUUYECKOM TISTIH.
Kopotkoe 3ambikanue.

Jlabopamopnasa pavoma Ne3 (9) «Hzmepenue 3/]C
UCMOYHUKA MOKA U €20 6HYMPEHHEZ0 CONPOMUBIEHU)
DNEeKTpOHHAs TPOBOAUMOCTh TBEPABIX METAILIOB.
3aBUCHMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOJIUMOCTh

DJIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
ITy4KOB
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61.

62.

63.

64.

65.

66.

67.

68.

[TomynpoBOIHUKH, UX COOCTBEHHAS U IPUMECHAsI
npooauMocTs. CBoMCTBa p—N-niepexoa.
[TomrynpoBOTHUKOBEIE PUOOPHI

DJIEKTPUYECKUH TOK B paCTBOpaxX M paciiiaBax
ANEKTPOIIUTOB. DNEKTPOIUTUYECKAS TUCCOIHALINS.
DIIEKTPOJIN3

DnekTpuyeckuil Tok B razax. CaMoCTOATENbHBIN 1
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma
DneKTpuuecKue NpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHenue. [IpaBuia TeXHUKH O€30MacCHOCTH
O6o0maromui ypok «JIeKTPOIUHAMUKAY

KonTposbHast padoTa nmo reMe «JIeKTPOCTATHKA.
IocTosTHHBIM 3J1eKTPUYeCKUl TOK. TOKH B pa3In4HBIX
cpexax»

PesepBHrIil ypok. KonTponbpHas paboTta o teme
"OnexTpoauHamuka"

PeseprubIil ypok. O6o0marontuii ypok mo temam 10 kiacca

35



10.

11.

12.

13.

14.

15.

IHoypouyHoe muianHupoBaHue

®duzuka 11 kiace
2 Jaca B HeJielro, 68 4acoB B 1o

JdonmoHuTeabHast
Tema ypoka
uHopmanus

Hucmpykmasic no mexnuke 6e3onacnocmu.

[TocTossHHBIE MArHUTHI M UX B3aUMOAEHCTBUE. MarHuTHoOe
noje. BekTop MarHuTHOM UHAYKIUU. JIMHUM MarHUTHOM
WHIyKIHAH

MaruuTHO€E 1oJie MPOBOJHKUKA ¢ TOKOM. OTIBIT Dpcrena.
B3anmozencTere NpoOBOIHUKOB ¢ TOKOM

JlelicTBrEe MarHUTHOI'O 0JIs1 HA POBOJHUK ¢ TOKOM. Cuna
Awmmnepa.

Jlabopamopnas paooma Nel «Haonwoenue oeiicmeus
MAZHUMHO20 NOJIA HA MOK»

JleficTBrE MarHUTHOTO ITOJISI HA IBHXKYLTYIOCS 3apSyKEHHYIO
yactuily. Cuna Jlopenna. Pabota cunbl Jlopenna
OnexTpoMarHuTHas HHAYKIMS. [I0TOK BEKTOpa MarHUTHOU
uaaykuud. DJ1C uHAYKIUU. 3aKOH 3J1€KTPOMarHUTHOM
nHaykuun dapanes

Jlabopamopnas pavoma Ne2 «Hccneoosanue agnenus
INEKMPOMAZHUMHOU UHOYKUUW)

NunyktuBHOCTH. fABienue camonnaykuuu. 3/1C
CaMOMHAYKIMU. DHEPIHsi MArHUTHOTO MO KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuyeckue yCTpoucTBa U UX PUMEHEHHUE: TTOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUThI, JJIEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUIl, NHIYKIIMOHHAA [1€Yb
O6o0maromuii ypok « MarHuTHOE 1oJjie. IIEeKTPOMarHuTHAs
WHIyKUIHSD

KonTtpoabHnas pa6ora no treme «MarHuTHoe moue.
DJIEKTPOMATHUTHASI MHAYKIMS»

CBobonHbIe MexaHnueckue konebanus. ['apmonnueckue
KoJieOaHus. Y paBHEHNE TAPMOHUYECKUX KOJICOAHMIA.
[IpeBpaiienue sHepruu

Jlabopamopnas pavoma Ne3 «Onpedenenue ycKkopeHus
C60000H020 nadenHus nPU NOMOUIU MAAMHUKA»
Konebarenbublit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIC
KojeOaHus B UACAIbHOM KOJieOaTeTbHOM KOHTYpE.
AHasorust Mexa1y MEXaHU4eCKUMHU U 3JIEKTPOMArHUTHBIMU
KoJe0aHusIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUH B
uealbHOM KoJIeOaTeTbHOM KOHTYpe
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

[IpencraBienne o 3aTyxaoMMX KojaeOaHusx. BeiHyKIeHHBIC
MexaHu4deckue konebanus. Pesonanc. BeiHyX1eHHbBIE
ANIEKTPOMArHUTHBIC KOJeOaHus

[Tepemennbiii Tok. CHHYCOMIATbHBINA IEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHNUE CUJIbI TOKA U HANPSKEHUS
Tpancdopmarop. [IponszBoacTBo, nepeaaya u norpedieHue
JJIIEKTPUYECKON SJHEPTUU

VY CTpoiCTBO U MPAKTUUECKOE MPUMEHEHHE SJIEKTPUUECKOTO
3BOHKA, TEHEpAaTOpa MEPEMEHHOI0 TOKA, TUHUHN
3JeKTpornepenady

DKOJIOTMYECKUE PUCKHU TIPHU MPOU3BOJICTBE 3JEKTPOIHEPIUH.
Kynberypa nenonb30BaHus 3J€KTPOIHEPTUN B TIOBCEHEBHON
AKUZHU

MexaHuueckue BOJIHBI, YCI0BUs pacnpocTpanenus. [lepuo.
CxopocTb pacnpocTpaHeHus U JyinHa BoaHbI. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa TOHA.
TemO6p 3ByKa

DJIEKTPOMAarHUTHBIEC BOJIHBI, UX CBOMCTBA U CKOPOCTb.
[IIxana 3meKTpOMarHUTHHIX BOJIH

[IpuHUMIBI pauOCBA3U U TelleBUACHUS. PazBuTre cpeacTB
cBs3u. Paguonokanus

KonTpoabHas padora «Kosiedanusi 1 BOJHbI»
[IpsamonnHeHOE pacipOCTpaHEHHUE CBETA B OJJHOPOIHOM
cpene. Toueunblii HICTOYHUK cBeTa. JIyu cBeTa

Otpaxenue cBeta. 3aKOHbI OTpaykeHus ceeta. [loctpoenue
M300paKeHU B IITIOCKOM 3epKalie

IIpenomiuenue ceera. [lonHOE BHYTpEHHEE OTPaKEHUE.
[IpenenbHbIiA yroJ MOJTHOTO BHYTPEHHETO OTPAKEHUS
Jlabopamopnas paooma Ned «H3zmepenue nokazamens
npenomaeHus CmeKkia)

JIunssl. [TocTpoenue n3obpaxenuit B mun3ze. @opmyia
TOHKOM JIMH3BI. Y BEJIMYEHUE JTUH3BI

Pemenue 3agau no reme «JIMH3b»

Hucnepcus ceera. CoxxHbIN cocTaB Oenoro cBera. L[Ber.
HNutepdepennius ceera. udpakmus ceera. JudpakimonHas
pemeéTka

[TonepeunocTts cBeTOBBIX BOJIH. [lonspuzamnus ceeta
Jlabopamopuaa paboma Ne5 «H3zmepenue onunwt
C6emoeBoil 60JIHbI»

['panuLIBI TPUMEHUMOCTH KJIACCUUYECKON MEXaHUKHU.
[ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTDh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU
Y COKpAICHUE IJTUHBI
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45.
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

S57.

DHeprusi U UMIYJIbC PEISTUBUCTCKOM YacTulibl. CBs3b
MacChl C SHEprUe U UMITYJIbCOM. DHEPrus MOKOs
KontpoabHas padora «Ontuka. OCHOBBI cCllelNAIbLHOI
TEOPHH OTHOCUTETbHOCTH))

®otonbl. opmyna [Tnanka. DHEprus U UMITYIIbC (OTOHA
OtkpreiTHe u uccnenoBanue Gorodddexra. OnbiThr A. T
CroneroBa

3akonbl pororddexra. YpaBHeHHE DUHINTEHHA 15
doroaddexra. «Kpacnas rpanuna» Gorosdpdexra
JaBnenne cBera. OnwiTel [1. H. JIeObeneBa. Xummdeckoe
JNIEHCTBUE CBETA

TexHuueckre ycTpoicTBa U MPaKTHYECKOE TPUMEHEHUE:
¢doTodrmeMeHT, POTOAATYNK, COTHEUHAsI OaTapesi, CBETOANO]]
Mopnens aroma Tomcona. Onbitel Pesepdopaa mo
paccesiHuio a-yactull. [Inanerapnast Mmojens aroma
[Toctynatel bopa

Wznydenue u nornouieHre GOTOHOB MPHU MEPEXO/Ie aToMa C
OJIHOTO YPOBHS SHEPrUU Ha Ipyroi. Buasl ciekTpos
Jlabopamopuaa paboma Neb «Habdnio0enue cniowinozo u
JIUHENUamozo CneKmpoe»

BousiHoBBIE cBOMCTBa yacTul. BosHbl ne bponis.
KopnyckynspHo-BoiHOBOM Ayann3M. CHOHTaHHOE U
BBIHYKJCHHOE U3TyUeHHE

OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa mo
OTIpe/ICNICHUIO COCTaBa PAIMOAKTUBHOTO U3TyYCHHUS
CaoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. Biusaue
PaANOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

OTkphITHE IPOTOHA M HEWTpOoHA. M30TOMBI. ANb(ha-pacman.
DNeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnaa. ['amma-
U3ITydeHue

DHeprus CBA3U HYKJIOHOB B siipe. Sl IepHbIEC PEaKIUU.
SAnepusrii peaktop. [IpoOGreMbl, MEPCIEKTUBHI,
AKOJIOTUYECKUE ACTIEKTHI SJIEPHOMN SHEPreTUKU
DOneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA. METO b
HaOJIIO/IEHUS ¥ PETUCTPAIIUU dJIEMEHTAPHBIX YaCTHULI.
Kpyrasriii cton « ®yHaaMeHTanbHbIE B3aUMOICHCTBUA.
EnuHcTBO hM3mvecKkoit KapTHHBI MUPaY

Otansl pa3BuTHs actpoHomud. [IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHUE aCTPOHOMUHU. By 3BE€31HOTO
Heba. Co3Be3us, spKue 3BE3/bI, TUIAHETHI, UX BHIUMOE
nekeHue. ComHevyHasi cuctema

Comnnue. ConHeyHass akTUBHOCTh. VICTOYHUK SHEPTUU
CouHIia 1 3831

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOU
MoCIeI0BaTeNbHOCTH. BHYTpeHHee cTpoeHue 3BE3 .
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60.
61.

62.

63.

64.

65.

66.

67.

68.

CoBpeMeHHBIE NPEACTABIEHUS O IPOUCXOKIACHUN U
sBomtonnu CoJiHIA U 3BE3]

Muneunsiii [1yTe — Hama ['anaktuka. [lonoxenue u
nerokenue Counnia B [Nanaktuke. ["anaktuku. YEpHBbIE IBIPHI
B AJIpax rajakTHK

Bcenennas. Paz6eranue ranaktuk. Teopust bosibmioro
B3pbIBA. PenmnkToBOE M3myyeHue. MeraranakTuka
Heperennsie npo0aeMbl aCTpOHOMUU

KonTtpoabHasi pabora «31eMeHTbl aCTPOHOMHUH U
acTpopu3uKn»

Oo6o0maromuii ypok. Poib ¢hu3uku 1 acTpoHOMUHU B
9KOHOMHYECKOM, TEXHOJIOTHYECKOM, COITNAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH YeTI0BeKa
Oo6o06utaromuit ypok. Poib u mecto puszuku u acTpoHOMUU B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

Oo6o6mraromuit ypok. Ponb puznueckoit Teopuun B
(hopMHUPOBAHHY MPECTABICHUN O PU3NUECKON KapTUHE
Mupa

O6o0maromuii ypok. Mecto hpu3n4eckoil KapTUHBI MUPa B
00111eM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX
MPEJCTABICHUN O IPUPOJIE

PesepBHbIil ypok. MarautHoe nosie. DJIeKTpOMarHuTHas
WHIYKIUS

PesepBHbiil ypok. Ontuka. OCHOBBI CIIEIMATIBHON TEOPUHU
OTHOCHUTEIIbHOCTH

Pezepublii ypok. KBantoBas gusuka. DeMeHThI
aCTPOHOMMH U acTPOPU3UKU
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLECCA
OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

®dusuka: yueOnuk s 10 k1. obmeoopaszorat. yupexaenuii / .5, Mskumes, b.b. byxoBiies,
H.H. Cotckuii — M.: [Ipocsemenne, 2018 ®duznka: yuednuk mis 11 k1. obmieodpaszonar.
yupexaenuii / I'.4. Mskumes, b.b. Byxosues, H.H. Corckuit — M.: [Ipocsemnienue, 2018

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

®dusnka: yaeOHuk mis 10 k1. odmeoodpaszosat. yupexaenuii / I'.5. Mskumes, b.b. Byxosues,
H.H. Cotckuii — M.: [Ipocsemenne, 2018 ®duznka: yuednuk mis 11 k1. obmieodpaszonar.
yupexaenuit / I'.51. Mskumes, b.b. Byxosues, H.H. Corckuit — M.: [Ipocsemenne, 2018

IMA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collection.edu.ru Exunast komekiwst uppoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru denepaibHbIii IICHTP HHPOPMALMOHHO-00pa3oBaTeIbHBIX pecypcoB (DPLIHOP)
http://www.fizika.ru/ caiit mis ygammxcs u npenoaasateiei GU3nKu.

http://www.physics.ru/ y4e6HuK MKOILHOTO MaTepuaa mo Gu3ukKe.

http://elementy.ru/physics suiuknoneaus Gpuznku.
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