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IMOSACHUTEJIBHAS 3AITMCKA

IIporpamma no ¢uszmke 0a30BOTO YpPOBHSI Ha YPOBHE CpEIHErO OoOIero oOpa3oBaHHS
paspaboTaHa Ha OCHOBE IIOJIOXXEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHON mOporpamMmbl, TpencTtaBieHHbIXx B PI'OC COO, a Takke ¢ ydéToMm
(enepanbHOit paboueil mnporpaMMmbl BOCHUTAHUS W KOHIEMNIMHU IIPENojaBaHUs YydeOHOro
npeamera «®Duszmka» B oOpa3oBaTelbHBIX oOpraHuW3anusx Poccuiickoit  denepanun,
peaTM3yIOMMUX OCHOBHBIE 00pa30BaTEIbHbBIC IPOTrPAMMBI.

Conepkanue TporpaMMbl IO (U3UKE HampaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-
Hay4dyHOU KapTHHBI Mupa oOydaromuxcst 10—11 xiraccoB npu oOyueHnn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-ICSATEIIFHOCTHOTO Toaxoa. [IporpamMma mo pusuke COOTBETCTBYET
tpeboBanusmM ®I'OC COO k miIaHHPYEMbBIM JUYHOCTHBIM, MPEAMETHBIM M MeETanpeaMeTHBIM
pe3ylnbpTaTaM OOY4YeHHS, a TaKKe YUUTHIBAeT HEOOXOIWMOCTH pealM3aliHi MEXXIPEIMETHBIX
cBsizell (PMBHKH C €CTECTBEHHO-HAyYHBIMH YYeOHBIMH IpenMeTaMu. B Hell ompenensiorcs
OCHOBHBIE IEJIM M3y4deHHs (PU3WKK Ha YpPOBHE CpenHero obIiero oOpa3oBaHUS, IUIAHHPYEMBbIS
pe3ynbTaThl OCBOSHHSI Kypca (U3HKH: JIHYHOCTHBIC, MeETalpeIMETHBIC, IIpeIMeTHbIe (Ha
0a30BOM ypOBHE).

IIporpamma 110 pU3HKE BKIIOYACT:

e IUIaHUPYEMBIC pPe3yIbTaThl OCBOCHHS Kypca (U3UKK Ha 0a30BOM YPOBHE, B TOM YHCIIC

HNpeIMETHBIE PE3yJIbTaThl IO rofaM O00ydeHUS;

e comepikaHHe y4eOHOTO npenmeTa «DPU3mKay mo rogaM oOyIeHUs.

®du3nka Kak Hayka o HanboJee 00ImNX 3aKOHaX MPHUPOILI, BEICTYIIAsA B Ka4eCTBE y4eOHOTO
IpeaMeTa B IIIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HAHHUH 00 OKpY’KaloIIleM MHpE.
IIkonbHBIH Kypc GHU3HUKH — CHCTEMOOOpasyroHIWH JUIsi EeCTEeCTBEHHO-HAYYHBIX YYeOHBIX
MIPEIMETOB, IMOCKOJIBKY (PU3MYECKHUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y4aeMBbIX
XuMHel, Ouosoruei, ¢usnueckoil reorpadueil u actponomueid. Mcnonp3oBaHue UM aKTUBHOE
NpUMeHeHHEe (HU3WYECKUX 3HAHWM OmpeneisieT XapakTep H  pa3BUTHE pPasHOOOpPa3HBIX
TEXHOJIOTUH B cdepe HHEpreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJIYUYEHMsS] HOBBIX
MAaTepHaIoB C 3aJaHHBIMH CBOMCTBAMH M IpyTHX. M3ydeHue GU3UKN BHOCUT OCHOBHOM BKJIAJ B
(hopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa OOYyYaroIIUXCs, B (POPMUPOBAHUE YMEHMI
MIPUMEHATHh HAY9IHBII METOT IO3HAHUS TIPH BHIIOJIHEHUY UMHU YICOHBIX HCCIEIOBAHMIA.

B ocHOBy kypca ¢dusuku it ypoBHS cpeaHero ooiiero oopa3oBaHus MOJI0XKEH P UIICH,
KOTOpEIE MOKHO paccMaTpUBaTh KaK NPUHITUIIBI €T0 TOCTPOCHUSI.

Hoesn yenocmuocmu. B cOOTBETCTBUH ¢ HEH KypcC SIBISIETCS JOTHYECKH 3aBEPIIEHHBIM, OH
COAEPKAT MaTepHall U3 BCeX pa3zAesioB (M3MKH, BKIFOUAET KaK BOIPOCH KIIACCHYECKOH, Tak U
COBpPEMEHHOU (PU3HKH.

Hoesn eenepanusayuu. B cooTBeTCTBUY € Hell MaTteprai Kypca GU3NKN 00beAMHEH BOKPYT
¢usmyecknx Teopmii. Benymmum B Kypce sBisercs (QOpMHUpOBAaHHE TNPEIACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IOJIE.

Hoesn eymanumapuszayuu. EE€ peannszanus mpennoiiaraeT UCIOJIb30BaHNE TYMaHUTapHOTO
NOTEeHIMata (U3NIECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKXke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU NPOOIEMaMU.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢GpU3HMKH IpeanogaraeT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHMYECKHX U TEXHOJIOTUUECKUX MPUIIOKEHUH U3YyUEeHHBIX TEOPUM U 3aKOHOB.

Hoes oronocuzayuu peanusyercsi IOCPEICTBOM BBEICHMS JJIIEMEHTOB COACp)KaHUs,
MOCBSIIEHHBIX 3KOJIOTHYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM

CtpaHuua 2 u3 46



TEXHUKH U TEXHOJIOTHI, a TaKKe 00CYKICHUS MPOOIEeM PAIlHOHATBLHOTO TPUPOIONOIB30BAHUS U
9KOJIOTHYECKOM 6€301acHOCTH.

CTep)KHEeBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpPEIHEro OOIIero oopa3oBaHUs
SIBISTFOTC  (pusndeckue Teopud ((PopMHUPOBAHHME MPEICTABICHUI O CTPYKTYpE HOCTPOCHUS
dbusnyeckord TeopuH, poiM (PyHIAMEHTAIBLHBIX 3aKOHOB M TMPHHIHIIOB B COBPEMEHHBIX
MPEJICTABJICHUSIX O TMPHUPOIC, IPAaHUIAX MPUMEHUMOCTH TEOPHUH, IUII OMHUCAHHS €CTECTBEHHO-
HayYHBIX SIBIICHUH U MPOIIECCOB).

CHUCTEMHO-IESITEIBHOCTHBIN MTOXO0/ B Kypce (DM3UKH peau3yeTcs Mpexae BCero 3a cHéT
OpTaHu3aIlii YKCICPUMEHTAIBFHON ACSTEIBHOCTH oOydarommxcs. s 6a30Boro ypoBHS Kypca
(PU3UKN — STO HCIIOJIB30BAHHE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIECPHUMEHTOB U
J1abopaTopHBIX paboT, KOTOphble B IIporpamMme IO (U3UKE OOBEIWHEHBI B OOMIMH CITHCOK
YUEHHUECKHX TMPAKTUUECKUX padoT. BrigeneHne B yka3zaHHOM IepedHe JIabopaTopHBIX pabor,
MPOBOJIUMBIX JUII KOHTPOJS W OIEHKH, OCYIIECTBISCTCS YYacTHHKAMH OOpa3oBaTEIBLHOTO
Mporiecca UCX0Js U3 0COOCHHOCTEH TUIAaHUPOBAHUS M OCHAIIeHUs kabuHeTa puszuku. [Ipu sTom
o0OecrieunBaeTcsl OBJIAJACHUE OOYYAIOIIMMUCS YMEHHSIMH IIPOBOJIHUTH KOCBEHHEBIE W3MEPCHUS,
WCCIIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKMX BEIMYMH W IIOCTAHOBKY OITBITOB IO IIPOBEPKE
MPEITIOKEHHBIX THUITOTE3.

Bonpmoe BHUMaHHE yAenseTCsl PEIICHUIO PACUETHBRIX M KaueCTBCHHBIX 3amad. [Ipu sTom
JUIsl pacu€THBIX 3aJ1ay MPHOPUTETOM SIBIISIIOTCS 3aJ1ady C SIBHO 3aJIaHHOW (PM3UYECKOI MOJIeTbIo,
MTO3BOJLIFOIINE TPUMEHITHh H3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fera
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3aeioB. /[ KaueCTBEHHBIX 3a/1a4 MPUOPUTESTOM
SIBIITFOTCS  3aJIaHUsT Ha OOBSICHCHHWE TMPOTEKaHUs (HU3NYECKUX SIBJICHHA W TIPOIIECCOB B
OKpY>XKaIlel >XU3HU, TpeOyromme BhIOOpa (U3HMYSCKOW MOACHH IJis CUTyallud NPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpeboBanmsiMu PI'OC COO kK MaTepHATbHO-TEXHUYECKOMY
obecrieueHUI0 ydeOHOro mnporiecca 0a30BbIM YpOBEHb Kypca (PU3MKH HAa YPOBHE CpPEIHEro
o0mrero obpa3oBaHMs JTOJDKEH HM3Y4YaThCsl B YCHOBHSX NMPEAMETHOTO KaOWHETa (DU3WKH WIH B
YCJIOBUSIX MHTEIPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYyYHOIo LuKiIa. B xabuHere
U3k JOMKHO OBITH HEOOXOJAMMOE J1adOpaTOpHOE OOOpPYJAOBaHUE JUISI BBITIOJTHCHUS
YKa3aHHBIX B IporpaMMe o (pU3UKE YUCHHUYECKUX MPAKTUYECKUX PadOT M JEMOHCTPAIIMOHHOE
obopyaoBaHUe.

HemoncTpanmonnoe ob6opynoBanue QOpPMUPYETCS B COOTBETCTBHH C IPHUHIIMIIOM
MHHUMAIIBHOH TOCTaTOYHOCTH M OOECIIEUMBACT ITOCTAHOBKY IEPEYHCICHHBIX B IIPOTpaMMe IO
(u3UKe KITIOYEBBIX AEMOHCTPAUN Ui HCCIICAOBAHUS H3YYaeMBIX SIBICHHH M IIPOIIECCOB,
SMIUPUISCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, NX TEXHUYECKHUX MPUMCHCHHH.

JlaGopaTopHoe 000OpyAOBaHUE ISl YUYCHUUYCCKHX MPAKTUUCCKUX paboT dopMupyeTcs B
BUJC TEMAaTHYECKHX KOMIUICKTOB W OOECIIeUYMBaeTCs B pacyéTe OJHOTO KOMIUICKTa Ha JBYX
oOyyarommxcsi. TemMaTHYecKHe KOMIUICKThl Ja0opaTOpHOTO OO0OpYIOBaHHS HOJDKHBI OBITH
MOCTPOCHBI Ha KOMILUICGKCHOM HCIIOJIb30BAHUU aHAJOTOBBIX U IU(MPOBBIX HNPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHIE MU(POBHIX Ja00paTOpHIA.

OCHOBHBIMH LIEIISIMH U3y4eHHUS (PUBUKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (QopmupoBaHHE HWHTEpeca W CTPEMJICHUS OOYUYAIOIIUXCA K HAYYHOMY H3YYCHHIO

MIPUPOIBI, pa3BUTHE X WHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TIPEACTABICHUM O HAy4YHOM MeETOAEe IIO3HaHWUSI U (HOpMHpOBaHUE
HCCIIEIOBATEIbCKOTO OTHOMICHUS K OKPYKAFOIIUM SIBJICHUSIM;
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e (QopmupoBaHHE HAYIYHOTO MHUPOBO33PEHUSI KaK Pe3yJIbTaTa U3yUYCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKH;

e (QopmupoBaHHEC YMCHHI OOBSICHSTH SBICHUS C UCITOIB30BaHUEM (PU3HYECCKUX 3HAHUH U
HayYHBIX JOKa3aTeIIbCTB;

e (opmupoBaHHE MPEACTABICHUM O poin (PU3UKH JUIS PAa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

Hoctmwxenue >Tux 1enei obecreuynBaeTcsl PEIICHHEM CIEHYIONIMX 3alad B IIpoliecce

HU3ydeHUs Kypca (PU3MKU Ha YPOBHE CpeHEro obIero oopa3oBaHust:

e mpuoOpeTeHue CUCTEMBI 3HAHUN 00 OoOmmuX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHUSIX, BKIIIOYAst MEXaHHUKY, MOJIEKYJIIPHYIO (PU3HKY, SJIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3HUKY U DIEMEHTBI aCTPO(PU3UKH;

e (QopmupoBaHHEe yMEHHI IIPUMEHSATH TEOPETHUYECKUE 3HAHHUS JUIsI OOBSICHEHUS
(dbusndecKkux SBICHUNA B NOPUPOAEC W ISl TPUHSITHS MPAKTHYSCKUX PCIICHUN B
IMOBCEIHEBHOU >KU3HU;

e OCBOCHHE CHOCOOOB pEHIICHUS pa3IUYHBIX 3a1ad C SBHO 33JaHHON (PU3HYECKOH
MOJIETIBIO, 3a/ad, IIOAPa3yMEBAIOININX CaMOCTOSTEIBRHOE CO3MaHue (U3NIECKOU
MOJIEIIH, aICKBATHOH YCIOBHIM 3aJa9H;

e T[IOHHUMaHHE (PU3MYECKUX OCHOB M NPHUHIIUIIOB NIEUCTBHUSI TEXHHUYECCKHX YCTPOMICTB U
TEXHOJIOTHYECKUX IIPOIIECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO CPEy;

e OBIJIAJICHUE METOJIaMH CaAMOCTOSTEIHHOIO IUIAHUPOBAHUS U IIPOBEICHUS (DU3MICSCKUX
OKCIIEPUMEHTOB, aHAM3a W  HWHTEpIpeTanuu  HWHGOPMALHH,  OIPEIEIICHUS
JIOCTOBEPHOCTH MOJYyYEHHOT'O PE3yIbTaTa;

e CoO3IaHUE YCJIOBHUH JJIs pa3BUTHUSI YMEHUM MPOEKTHO-HUCCIIEI0BATEILCKON, TBOPUECKOMH
IEeSITETLHOCTH.

Ha usyueHue ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUS
otBoautcst 170 yvacoB: B 10 kimacce — 102 ygaca (3 ygaca B Hexnenro), B 11 kitacce — 68 vacoB (2
yaca B HEJICITIO).

IIpemmaraemerii B mporpamMme 1o Gpu3uke mepedeHb JJabopaTOPHBIX U MPAKTHIECKUX padoT
SIBIIIETCSI PEKOMEHJIOBAaHHBIM, YYUTEIb JeJaeT BBIOOP MPOBEACHUSA Ja0OpaTOpHBIX pPadoOT U
ONBITOB C YYETOM MHANBUIYIBHBIX OCOOCHHOCTEH 00yJaroIMXCs.
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COJEP)XAHUE OBYUYEHUA
10 KJIACC

Paszpes 1. ®u3uka ¥ MeTOAbI HAYYHOIO MO3HAHUS
®usuka — Hayka o npupone. HayuHble mMeTonbl NMO3HAHUS OKpyxKarouiero mupa. Poib
9KCHEPUMEHTa U TEOPUHU B MPOIECCE MO3HAHMS IIPUPOIBI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (pu3ndecKkux sIBISHUH U mporeccoB. Hayunsle rumorespl. @u3ndeckue
3aKOHBI ¥ TeopuH. | paHHUIIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IprHIMIT COOTBETCTBUS.
Pons u mecto ¢uszuku B (OpMHpOBAHUM COBPEMEHHOI HaydHOH KapTHHBI MHpa, B
HNPaKTUYECKOHN NeATENbHOCTHU JIFOACH.
Hemoncmpayuu
AHaJIOTOBBIE M U POBBIE H3MEPHUTEIHHBIE IPUOOPHI, KOMITBIOTEPHBIE TaTIYNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe naBmkeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro nBmKeHus. Cucrema
orcuéra. Tpaexkropus.

Ilepemelienue, CKOpOCTh (CpeAHsiE CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHONM TOUYKHU, UX MPOEKIMU Ha OCH CUCTEMBbI KoopAWHAT. ClOKEeHUE NepeMelleHul U
CIIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE NPSIMOJIMHEHHOE ABMXeHHe. ['padnku 3aBHCHMOCTH
KOOPAUHAT, CKOPOCTHU, YCKOPEHUs, [IyTU U IIEpEMEILEHUs] MATEPUAJIBHON TOYKHU OT BPEMEHHU.

CBo6oaHOE najieHue. Y CKOpeHue CBOOOTHOTO MaICHMUSI.

Kpusonuneiinoe naBuxkeHue. JIBH)KEHHE MaTEpUAJIBHOM TOYKH IO OKPYXKHOCTH C
IIOCTOSIHHON IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JHHEHHas CKOpocTh. llepuon u
4yacToTa oOpamieHus. l{eHTpocTpeMHUTENBHOE YCKOPEHHE.

TexHuueckue yCTpoOCTBAa M IIPAKTHUYECKOE IIPUMEHEHME: CIHAOMETp, JABHXKEHUE
CHApsIAOB, LIEMHbIE U PEMEHHBIE NIEPEAAYN.

Hemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTFOCTPALHS] KHHEMATHYECKUX XAPAKTEPUCTUK JIBUKECHUS.

IIpeobpasoBaHne IBMKEHHI C HCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

IlageHue Ten B BO3AyX€E U B pPa3pe’KEHHOM MPOCTPAHCTBE.

Habmronenne nBmxeHus Tena, OpOIIEHHOTO O YIJIOM K TOPU30HTY M TOPU30HTAIHHO.

H3mepenne yckopeHus CBOOOTHOTO MaIeHHS.

Hanpagnenue ckopocTy Ipu ABUKEHUHU 110 OKPY’KHOCTH.

Yuenuueckuil sxcnepumenm, nabopamopnvie pabomoi

M3yueHne HEpaBHOMEPHOTO IBUXKEHHSI C LEIbI0 ONPEAEICHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHHS ~ MEXAY  MYyTSAMH,  IPOHJEHHBIMU  TEIOM  3a
HNOCIIEIOBATENbHBIE PABHbIE IPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM [BUKEHUHU C
Ha4aJbHOU CKOPOCTHIO, PABHOH HYIIIO.

M3yueHue nBUYKEHUS MIAPUKA B BA3KOU >KMIKOCTU.

M3yueHne ABMKEHHS TeJla, OPOIIEHHOI'0 TOPU30HTAIBHO.

Tema 2. [lunamuka

ITpunnun otHocutenbHocTH [Nanunes. Ilepsslii 3akon HeroTona. HEepLumanbHble CUCTEMBI
oTcuéTa.
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Macca Ttema. Cwuna. IlpuHoun cynepno3unuu cuil. Brtopoit 3akoH HproToHa miist
MaTepuaiabHOU Touku. Tperuit 3akoH HploTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TsaroTeHus. Cuia TspkecTd. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenusi (1okosi, CKoibXkeHUs, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cua TpeHUs CKOJIBXEHHUS U cuia TpeHus nokos. Koadduinment tpenus. Cuiia cOnpoTUBIEHUS
IpU ABM>KEHUH TeJla B )KMIAKOCTH WIM rase.

ITocTtynmaTtenbHOE U BpalllaTeIbHOE JBUKEHUE aOCOIIOTHO TBEPOTO Tena.

MoMeHT cuiibl OTHOCHTENILHO Ocu BpameHus. Ilnedo cuibl. YCIOBHST paBHOBECHS
TBEPAOrO TEA.

TexHnuueckue YyCTpPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: IMOAIIMIIHUKHY, IBHKEHHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

Hemoucmpayuu

SIBneHne uHEPIUH.

CpaBHeHHE MacC B3aUMOACUCTBYIOIINX TeEJ.

Bropoii 3akon Herotona.

H3mepenue cui.

CrnoxxeHue cui.

3aBHCHUMOCTH CHJIBI YOIPYTOCTH OT Jie)OpMalnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MaJSHUU.

CpaBHEHUE CUJI TPEHHS MOKOSI, KAUEHUS U CKOJIbKSHUS.

YcnoBus paBHOBecHs TBEPIOro Teia. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomaoi

W3yueHue nBKEeHUST OpyCcKa MO HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHUJI yIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3HHOBOM
oOpastie, ot ux aepopMaruu.

HccnenoBanue ycioBuil paBHOBeCHUs TBEPAOTO Tela, UMEIOLIET0 OCh BPALLICHUS.

Tema 3. 3aKoHbI COXpaAHEHUA 8 MEXAHUKE

NMnynbec MaTepruallbHOW TOYKH (TeJa), CHCTEMbI MaTepHAIbHBIX TOUCK. IMITYIIbC CHIIBI B
U3MEHCHUE UMITYJIbCa Tejla. 3aKOH COXpaHEHHS UMITYJIbca. PeakTMBHOE JBUKCHUE.

PabGora cunbl. MOIHOCTH CUIBL.

Kunernueckass 3Heprusi MaTepuallbHOW TOYKH. Teopema 00 W3MEHEHHMH KWHETHYECKOH
SHEPTUU.

IlorennmanpHas sHeprus. [loTeHNMaNbHAs SHEPTUS YIIPYTO Ae()OPMHUPOBAHHON MPYKUHBL.
[MoTennuanbHast SHEPTUA Tella BOJIU3U MTOBEPXHOCTH 3€MITH.

IlotennuanpHble W HENOTCHIHANBbHBIE CHIBI. CBA3b paOOTHl HENOTCHIHAIBHBIX CHI C
U3MEHEHUEM MEXaHUYECKON PHEPIUH CUCTEMBI TeJl. 3aKOH COXPAaHEHHUs] MEXaHWYECKOI SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYecKue yCTpOiCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOJAOMET, KOMEP, MPY KUHHBIN
MUCTOJIET, IBM)KEHHUE PaKeT.

Hemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE NBHIKEHHE.

Ilepexon MOTEHITMATHEHON YHEPTHUH B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaoi

CtpaHuua 6 n3 46



Hzydenune abCONIOTHO HEYNPYroro yjaapa C TNOMOIIBIO JIBYX OJHHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBa3u pabOThl CUIIBI C M3MEHCHHMEM MEXAaHWYECKOW HSHEPruM Tejla Ha
MpUMeEpe PaCTsHKEHUSI PE3UHOBOTO XKI'yTa.

Paznen 3. MousekyasipHasi (pu3uKa M TePpMOJUHAMHUKA

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHHST MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
BpoyHnoBckoe gBwxkenue. Juddysus. Xapakrep HNBWKEHHS ¢ B3aUMOJICHCTBUS YaCTHII
BelecTBa. Mojenu CTPOSHHsS Ta30B, KUJKOCTEH W TBEPABIX Tell U OOBSICHEHHE CBOWMCTB
BEllleCTBA Ha OCHOBE 3TUX Mogaened. Macca u pa3mepbl Mojekyid. KoiandecTBo BeliecTsa.
IMocrosinnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ nuzmepenue. lllkana remneparyp Llenscus.

Mogaens uneanpHOro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHUHETHYECKON TEOpHUH
WIeaIbHOTO Tra3za. AOCOJIOTHAas TemIleparypa Kak Mepa CpegHel KWHETHYSCKOW JHEpruu
TEIUTOBOTO [ABWXKEeHWsT dactuir ras3a. lllkama temneparyp KenbpBmua. ['a3oBeie 3aKOHEL
VpaBHenue MengeneeBa—Kianelipona. 3akod lanpToHa. M3ompouecchl B HII€aIbHOM Ta3e C
TIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['padudeckoe mpeacTaBIeHHE H30IPOIECCOB: M30TEpMa,
HU30xo0pa, u3obapa.

TexHUYEeCKHE YCTPOUCTBA U MPAKTHIECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Hemoncmpayuu

OU0bITH, TOKA3BIBAIONIME JUCKPETHOE CTPOCHHE BeEmIecTBa, (OTOrpaduu MOJIEKYHI
OpraHUYEeCcKUX COeTUHEHUN.

OnpiTel 10 TU((Y3UU KUTKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBUKCHHUS.

Mogens onsita lllTepHa.

OmnBIThI, JOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOIO B3aUMOICHCTBUSL.

Moaens, WILUIIOCTPUPYIOLIas IPUPOLY JaBJIECHUA ra3a Ha CTEHKU COCya.

OnBIThI, WITIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UIACAIBLHOIO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomaoi

OmnpenerieHne MacChl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpeHHi o0BEMa
KOMHaThI, JaBJICHU U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY MTapaMeTpaMH COCTOSIHUS Pa3peEeHHOro rasa.

Tema 2. Ocnoebr mepmoounamurku

TepmonuHaMuyeckas cucTeMa. BHYTpPEHHSSI SHEPrusi TEPMOIAUHAMHYECKOW CUCTEMBI U
croco0b1 e€ m3MeHeHns. KonmmaecTBo TemnoTel u pabota. BHYTpeHHSS 2HEPTUs 0THOATOMHOTO
ujeagbHOro ra3da. Buasl Temonepeaadn: TeI0ONPOBOIHOCTh, KOHBEKLIUS, U3NTyUeHUe. Y AebHas
TeNJI0EMKOCTH BellecTBa. KomnuecTBO TENI0Th IpU TEIUIONEepeaaye.

Ilonsatue o0 aamabatHOM mipouecce. llepBwlii 3akoH TepMoAMHAMUKH. [IpuMeHeHHe
TIEpBOTO 3aKOHA TEPMOAMHAMUKH K H30IporieccaM. [ paduaeckas mHTEpipeTanus paboThI rasa.

Bropoii 3akoH TepMonHaMuku. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIL.

TerutoBsie MamuHEL. [IpHHIUIIE AeHCTBUS TETUIOBEIX MamuH. [IpeoOpa3zoBanus SHEpTrUH B
TerIoBeIX MammuHax. Koaddunment nonesnoro neiictsus temnoBoi mamuubl. L{ukn KapHo u
ero K03 UIIMEHT MOJIC3HOTO NEHUCTBHS. DKOIOTHIYESCKHUE TTPOOIIEMBI TEIUIOIHEPTCTUKH.

TexHUueckne YyCTpOWCTBA W MPAKTUYECKOEC NPUMEHCHHWE: JBHUTAaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJIMIIBHUK, KOHIUIIUOHED.
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Hemoncmpayuu

H3meHeHne BHYTpEHHEH HHEpruM Teja IPU COBEpILICHUMHU paboThI: BBUIET MPOOKU U3
OyTBUIKM TIOJI IEMCTBHUEM CXXATOr0 BO3AyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOke IyTéM
TpeHus! (BUACOAEMOHCTPALIUS).

H3meHeHne BHyTpEHHEH SHEPTUH (TEMIIEpaTyphl) Tesa MpH TerUIonepeaye.

OmnsIT o annabaTHOMY PaCLIUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATEIISI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO IBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomaoi

N3mepenne yaenpHOM TETNTIOEMKOCTH.

Tema 3. Azpecammnvie cocmonanusn eeujecmea. Dazosvle nepexoont

IlapooOpa3oBanve © KOHJeHcanus. VcmapeHwe W KurieHWe. AOCOIIOTHAasS U
OTHOCHUTEINIbHAS BIAXXHOCTH BO3ayXa. HachlmeHnHslil nap. Y aensHas TeIuioTa napooOpa3oBaHMUS.
3aBUCUMOCTh TEMITEPATYPHI KUIICHUS OT JaBIICHHUSI.

Teépnoe Temo. Kpucraummyeckne u amopdHbie Tera. AHA30TPOIHS CBOMCTB KPHUCTAJIJIOB.

Kunkme kpucramnel. CoBpeMmMeHHBIe Martepuanbl. [lnaBieHne W KpucTauM3auus. Y JAelibHas
TerioTa miasieHus. Cyoaumarius.

YpaBHeHHe TeTuIoBOro OajaHca.

TexHu4yeckne yCTpPOMCTBA M MPAKTHYECKOE IPHUMEHEHHE: THTPOMETP M IICHXPOMETP,
KaJIOPDUMETP, TEXHOJIOTMM  TIOJIyYEHHUs] COBPEMEHHBIX MaTepHalloB, B TOM  YHCIIC
HaHOMaTepHaJIoB, 1 HAHOTEXHOJIOTHH.

Hemoncmpayuu

CBoiicTBa HaCHIIIIEHHBIX ITAPOB.

Kuneunue IpyUu MOHUKCHHOM OaBJICHUU.

Cnioco6b! U3MEPEHUS BIAXKHOCTU.

HaOmronenue HarpeBaHus U IUIaBJICHUST KPUCTAJUTMYECKOTO BEIlIeCTBA.

JeMoHCcTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomsi

H3MepeHre OTHOCUTENIBHOM BIQXKHOCTH BO3/yXa.

Paznen 4. diekTpoaMHaAaMHKAa

Tema 1. Inekmpocmamuxa

OnexTpuzanus Ted. OJEeKTpUUecKuil 3apsim. JlBa Bua DdJIEKTPUUYECKHUX 3apsaoB.
ITpoBOIHUKH, TUIIIEKTPUKHU U HOJTYIPOBOJIHUKHU. 3aKOH COXpaHEHUS JIEKTPUUYECKOTr0 3apsia.

Bzaumopeiicteue 3apsimoB.  3akoH Kymona. TodewHBIi  3IIEKTpUYECKH  3apsifl.
Onekrpuueckoe mnose. Hanpsk€HHOCTh aekTpuueckoro mnois. I[lpuHmun cynepro3uuuu
SJIEKTPUYECKUX MoJieil. JInHuN HaNpsHKEHHOCTH JIEKTPUUECKOTO TOJIS.

PabGora cunm oanextpoctatudeckoro 1mojA. llorenuuan. Pa3HOCTh  NOTEHIHUANIOB.
[IpoBOAHUKH U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IToJe. JnanekTpuyeckas NpOHULIAEMOCTb.

OnekTpoéMrocTh. KoHneHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIeHcaTopa.

TexHHUeckne YCTpPOWCTBA M MPAKTUUECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
SJIEKTPOCTATUYCCKAs 3alllUTa, 3a3eMJICHHE DJISKTPONPHOOPOB, KOHICHCATOP, KOMHPOBAJILHBIM
annapar, CTpyHHbII IPUHTEP.

Hemoncmpayuu

YCcTpoHCTBO U IPUHIUII AEUCTBUS DIIEKTPOMETPA.

BzaumopelicTBre HAAIEKTPU30BAHHBIX TEI.

CtpaHuvua 8 n3 46



DNeKTpHUUECKOe MOJIe 3apsIKEHHBIX TEJl.

IIpoBOIHMKH B 2JIEKTPOCTATHYSCKOM IOJIE.

DIeKTpocTaTHIecKas 3aluTa.

JAU31eKTPUKHU B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBHCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMIaAu IUIACTHH,
pacCTOSHUS MEXAYy HUMHU U AUBJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomaoi

H3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstit anekmpuueckuii mox. Toku 6 paznuunwlx cpeoax

OneKTpuUecKUuil TOK. YCIOBUs CYIIECTBOBAHUS IJIEKTPUUECKOro ToKa. McTouHMKU TOKA.
Cuna toka. IlocTosiHHBIH TOK.

Hanpsioxenune. 3akon OMa 15 yyacTKa LEenu.

OneKkTpuyeckoe CONPOTHUBJIEHUE. Y nenpHOE COIIPOTUBJIEHUE BELLIECTBA.
[NocnenoBaTrenbHOE, MapaiebHOE, CMELIAHHOE COEUHEHNUE ITPOBOTHUKOB.

Pabora anexkTpuyeckoro Toka. 3akoH Jxoyisi—JIeHna. MoIHOCTh 3JIEKTPUUECKOTO TOKA.

DNEeKTpOABMKYIIIAsl CUjla U BHYTPEHHEE CONPOTUBIIEHWE UCTOYHMKA TOKa. 3akoH OMa 1
MTOJTHOM (3aMKHYTOH) 3JIeKTprUUYecKor 1enu. KopoTkoe 3aMbIKaHHE.

DneKTpOHHAasl MPOBOJUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COMTPOTHUBIIEHUSI METAILJIOB
OT TemIepaTypbl. CBEpXIpPOBOIUMOCT.

DOnekTpuueckuii TOK B BakyyMe. CBOMCTBa AJIEKTPOHHBIX MTyYKOB.

IlomynpoBomauku. CoOCTBEHHasT W HOpPUMECHasT MPOBOAUMOCTH IOJTYIPOBOIHUKOB.
CaoiictBa p—n-nepexoja. [1oaynpoBoIHUKOBBIE MPUOOPHI.

DNeKTpuUecKuii TOK B pacTBOpax M pacilaBax »3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIHALIMS. DIEKTPOIIU3.

OnekTpuueckuii TOk B razaXx. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN pa3psaa. MoHus.
ITna3ma.

TexHuueckne yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJBTMETD,
peoctar, HCTOYHHUKH TOKa, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC
NpUOOpPEI, TEPMOMETP COMNPOTUBJICHUS, BAKYyMHBIH OHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN 10/, TalbBaHUKA.

Hemoncmpayuu

H3mepenue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUS UWIMHIPUYECKUX IIPOBOJHUKOB OT JJIMHBI, IUJIOLIAIU
MONEPEYHOr0 CEYEHUs U MaTepuaa.

CMemaHHOe COeIMHEHUE IPOBOIHUKOB.

IIpsimoe m3MepeHHe >IEKTpOABWXKYIIeH cuibl. KOpoTkoe 3aMblKaHUE TrajlbBaHUUECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHErO COIPOTHUBIICHHUS.

3aBHCHUMOCTh COMPOTHUBIIEHUS] METAJIJIOB OT TEMIEPATYPBHI.

ITpoBOIMMOCTE 3JEKTPOIUTOB.

HckpoBoii pa3psig ¥ NpOBOAUMOCTE BO3AyXa.

OAHOCTOPOHHSS TPOBOAUMOCTD IHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomaoi

H3ydeHre cMEIaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue  SIEKTPOIBIDKYIIEH CHJIBI HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COMPOTHUBJICHHUS.
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Habnronenue snekTpomiusza.

MesknpeaMeTHbIe CBA3H

H3zyuenne kypca ¢usuku 6a3oBoro ypoHs B 10 Kijacce OCyIIeCTBISIETCS C YYIETOM
COZepKAaTEIIbHBIX MEXIPEIMETHBIX CBsi3€il ¢ KypcaMH MaTEeMaTUKM, OHOJIOTHM, XUMMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBSA3aHHBIE C W3YyUYEHHEM METOJOB HAyYHOrO ITO3HAHUS:
SIBIGHWE, Hay4yHBIH (akT, rumoresa, (U3WUECKas BEIMYHHA, 3aKOH, Teopws, HaOIroAeHUe,
9KCIEPUMEHT, MOJIEINPOBAHUE, MOJIEIIb, U3MEPECHUE.

Mamemamuxa: pelleHHEe CHUCTEMbl ypaBHEHUM, JWHEHHas ¢GyHKOUsA, Tapabola,
rurnep0osa, ux rpauKd ¥ CBOMCTBA, TPUTOHOMETPHUYECKUE (PYyHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M WX MNPOEKIHUH Ha OCHU
KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexanmdeckoe OBIDKCHUE B KUBOH mpupone, nuddy3us, 0cMoC, TEINI00OMEH
JKUBBIX OPTaHU3MOB (BHIBI TEIUIONEPEAadH, TEINIOBOEC PABHOBECHUE), PJICKTPHUUCCKHUE SBICHUS B
’KABOU pUPOJIE.

Xumus: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHAsl Macca, TEIUIOBblE CBOMCTBAa TBEPABIX TN, >XKUJAKOCTEH M Tra3oB, HIEKTPUYECKHUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTUYECKAs] JUCCOLMALMs, FaJlbBaHUKA.

Teocpagpus: BNaxXHOCTh BO31yXa, BETPhL, OApOMETP, TEPMOMETD.

Texnonozus: IipeoOpa3zoBaHUE ABIKCHUN C MCIIOIB30BAHUEM MEXAaHU3MOB, YIET TPCHUS B
TEXHUKE, MOIIIUIIHUKY, HCIOJIb30BAaHHE 3aKOHA COXPAaHEHUS HUMITyJbca B TEXHHUKE (pakera,
BOJOMET W JIpyrue), JBHrarelb BHYTPEHHETO CrOpaHMs, IlapoBas TypOwWHa, OBITOBOH
XOJIONWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUH MTOJIYy4YCHUS COBPEMEHHBIX MAaTepHaloOB, B TOM YHCIIE
HAaHOMAaTepUaJioB, U  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKasl  3alluTa,  3a3eMJICHUE
3JEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEpP, OJICKTPOHATPEBATEIbHBIE IPHOOPEL,
3JIEKTPOOCBETUTENIBHBIEC NPUOOPEI, TAIbBAHUKA.

11 KJIACC

Paznen 4. diekTpoaMHaAaMHKAa

Tema 3. Maznummnoe none. I1eKmpomazHumHas UHOYKYUA

IlocTrosanHble MarHuThl. B3auMoneicTBHE IIOCTOSIHHBIX MarHUTOB. MarHuTHOE IIOJIE.
Bektop MarHuTHOW MHAYKUUH. [[pUHIMI CyNIepno3uu MarHUTHBIX NOJIEH. JIMHUN MarHUTHOU
naayknuy. KaptuHa auHuii MarHuTHON MHAYKIMU NOJIS IOCTOSIHHBIX MarHUTOB.

MarsuuTHOE T0JIe TIPOBOAHUKA € TOKOM. KapTMHa JMHUM MHAYKIWH MarHUTHOIO TOJS
JUIMHHOTO MPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHUKA, KAaTYIIKHM C TOKOM.
OmnbiT Opcrena. BzauMmoneiictBre MpOBOIHUKOB C TOKOM.

Cuna Ammnepa, e€ MOIyJIb U HaIlpaBIICHUE.

Cuna Jlopenua, e€ MoAynb W HampaBiieHHe. JIBW)KeHHE 3apsHKEeHHOM YacTHUIBl B
OTHOPOTHOM MarHuTHOM Tone. Padora cuiel Jlopenta.

SIBneHWEe SIEKTPOMAarHUTHOM HWHAYKIUU. [IOTOK BeKTOpa MAarHUTHOW WHIYKIIHH.
DAEKTPOABMKYIIAS CHJIa MHAYKUIHUHU. 3aKOH JIEKTPOMarHuTHOM nHaykuuu dapases.

BuxpeBoe snekTpuueckoe Tojie. DJIEKTPOJBWIKYIIAs CHJIa WHAYKIHUH B MPOBOJHHKE,
JIBIDKYIIEMCS TIOCTYTIATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

MNHOyKTUBHOCTD. SIBIeHHEe CAMOMHIYKUHUHU. DJISKTPOABUKYIIAsI CHJIa CAMOUHTYKIIHH.
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DHeprusi MAarHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA U MPAKTUUYECKOE TMIPUMEHEHUE: TIOCTOSHHBIC MAarHHTHI,
3JIEKTPOMAarHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS N€Yb.

Hemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE AIIEKTPOHHOTO MyYKa MAarHUTHBIM T1OJIEM.

JIMHUM MHIYKUWU MarHUTHOTO TIOJISL.

BzaumopeiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JetictBue cuutel JIopeHIia Ha MOHBI AIIEKTPOIINTA.

SIBneHue 3JIeKTPOMarHuTHON UHIYKITHUH.

IIpaBuno Jlenna.

3aBUCUMOCTD BJIEKTPOJABWKYIIEH CHIBI MHAYKIIUH OT CKOPOCTA HU3MEHEHUsS] MAarHUTHOTO
MOTOKA.

SIBeHne caMOMHIYKITHH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3yueHnrne MarHuTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUsI IOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanve siBICHUS SJIIEKTPOMAarHUTHONW WHIYKITHAH.

Pa3pnea 5. KosiebaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHble KOeOaHUus

KonebarenpHast cucrtema. CBOOOAHBIE MexaHUUYeckue KojeOaHus. [apMoHUYeckue
konebanusa. Ilepmon, wacrora, ammuntryna u ¢dasa komeOanmil. IIpy>XUHHBIH MasiTHHK.
MaremaTtniyeckuii MasiTHUK. YpaBHEHHE TapMOHHYECKHX KoJiebaHuil. IIpeBpaieHue sHepruu
NP TAPMOHUYECKHUX KOJIEOAHUSIX.

KonebGarenpnbiii koHTYp. CBOOOJHBIE SIJIEKTPOMArHUTHBIE KOJEOaHUS B HJICATHHOM
KoJIeOATeIFHOM KOHType. AHAJIOTHUS MEXIOYy MEXaHHYECKMMH W DJICKTPOMAarHUTHBIMHU
konebanusamu. @opmyna ToMcoHa. 3aKOH COXpPAaHEHUS SHEPTUU B UACAUIFHOM KOJeOaTelIbHOM
KOHTYpE.

IlpencraBieHne O 3aTyXaroOIUX KOJeOaHUIX. BRIHYKICHHbIE MEXaHUUYECKHE KOJIeOaHUs.
Pesonanc. BeiHyXIeHHBIE 2I€KTPOMAarHUTHEIC KOJIEOaHMUs.

Ilepemennsiii Tok. CHHyCOMAANBHBIN TMEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO TOKAa.
AMIUIMTYIHOE U JE€UCTBYIOIIEE 3HAUEHHNE CHUJIBI TOKA U HAIPSIKECHUA.

Tpancdopmarop. IIpon3BoAcTBO, Tepenadya W MOTPEOJICHUE SJICKTPUYSCKOU DSHEPTHH.
DKOJIOTUYECKHE PUCKH TIpU MPOU3BOACTBE dJIeKTpodHepruu. KynbTypa uUCHOIB30BaHUSA
AJIEKTPOIHEPTHH B IIOBCETHEBHOM KU3HU.

TexHuueckre YCTPOMCTBA M TPAKTUYECKOE MNPUMEHEHHE: DJJISKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUM 3JIEeKTpoliepeaay.

Hemoncmpayuu

HccnenoBanne mapamMeTpoB KoJeOAaTEIbHON CUCTEMBI (TIPYKUHHBINA HUTH MaTEMaTHICCKUH
MasiTHUK).

HaOmroneHue 3aTyxarmomux KojieOaHuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHNM.

Habnronenue pesoHaHca.
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CB0OOAHBIEC AIEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwuiorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HAIlpsDKEHUS OT BPEMEHH) JJiA
BIIEKTPOMArHUTHBIX KOJICOaHUA.

Pe3onanc mpu mociieqoBaTEIbHOM COEAWHEHUHM PE3UCTOpa, KAaTYLIKU MHIYKTUBHOCTH M
KOHJICHCATOpA.

Moaenp TUHUU JIEKTpONIepeIadu.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaoi

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIeOaHU rpy3a Ha HUTH OT JNIMHBI HUTH U
MaccHI Tpy3a.

HccnenoBanue TIEpEeMEHHOTO TOKa B IIEMA W3 TOCIE/IOBATEIIFHO COCIMHEHHBIX
KOHJCHCATOPA, KATyIIKHA U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUMHbIE 6OJIHbL

Mexann4yeckue BOJIHBI, YCIOBUS pacripocTpaneHus. Ilepron. CKOpoCTh pacrpoCTpaHeHUS
n mmnHa BoJHEL [lomepeunsie W mpomodbHBIE BOMHBL. MHTEepdepeHmmss u Audpaxius
MEXaHUYECKHX BOJIH.

3Byk. CKOpOCTh 3ByKa. | poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJIHBI. YCJOBHUS M3IYYEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTanus BektopoB E, B, V B nsmexktpomaruuTHON BosiHe. CBOICTBa AIIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HWe, NpelioMIIeHue, MoJsipusauus, audpakaus, uaTepdepennus. CKOpoOCTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMAarHUTHBIX BOJH. [IpyMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

ITpunumner paauocBs3u U TejaeBuAcHus. Paagnonokamus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckue yCTpOHCTBAa U NPAKTUUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3ByKOBasi JUArHOCTUKAa B TEXHUKE W MEJUIIMHE, pajaap, pPaaIuonpuEMHUK, TEISBU30D,
a"TeHHa, Tenedon, CBU-rmeusn.

Hemoncmpayuu

OOpa3zoBaHue U PacIPOCTPAHCHHUE TTONIEPEUHBIX U MMPOIOIHHBIX BOJH.

Konebmromeecs Teno kak ICTOYHHUK 3BYyKa.

Habnronenne oTpaskeHUS U IPEIOMICHUS MEXaHUIECKUX BOJIH.

Ha6monenue natepepeHnm U q1udpakiini MEXaHHISeCKUX BOJTH.

3BYKOBOH pe30HaHC.

HaOmroneHue CBsSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYIOW M 4YacTOTOU
KOJICOaHU.

HccnenoBanme CBOWCTB  DIIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXCHHE, IIPEIOMIICHHUE,
noJsipu3anys, uGpaxys, HHTepEepeHITUS.

Tema 3. Onmuka

T'eomerpuueckas onrtuka. [IpsiMonnHelHOE pacipOCTpaHEHUE CBETa B OJTHOPOJIHOM cpeje.
JIyu cBeta. ToueUyHbINI UICTOYHHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHHsl cBeTa. llocTpoeHue H300pa)kKeHUW B IUIOCKOM
3epKase.

IIpenomnienne cBera. 3akoOHBI TNpEJOMIICHUS cBeTa. AOCOJIOTHBIM  IMOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yroa IOJHOTO BHYTPEHHETO
OTpa’KeHHSI.

Hucniepcus ceeta. CiaoxHBIN cocTaB Oenoro ceera. L{er.
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Cobuparome ¥ pacceuBarolue JUH3bl. ToHKass nuH3a. DOKyCHOE pacCTOSHHE U
OIITHYECKas CHiia TOHKOW JUH3EI. [locTpoeHne n300paskeHUi B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. PopMyJia TOHKOM JIMH3bI. Y BEJIMYEHUE, 1aBa€MO€ JIMH301.

IIpenensl NPUMEHUMOCTH T€OMETPUIECKON ONTHKH.

BonuoBass ontuka. HWuaTepdepenumss cBera. KorepeHTHbIE HUCTOYHUKHU. Y CIOBHS
HaOJII0IEHUs] MAKCUMYMOB 1 MUHUMYMOB B MHTEp(EpEHIIMOHHON KapTHHE OT ABYX CHH(a3HbBIX
KOT'€PEHTHBIX HCTOYHUKOB.

Hdudpakmus csera. JudpakiuonHHas peméTka. YCIOBUE HAOMIONCHHUS TJIaBHBIX
MaKCHUMyMOB TIPH HNaJeHUA MOHOXPOMATHIECKOTO CBETa Ha MU(PPAKITNOHHYIO PEIIETKY.

TMonspuzamnus cBeTa.

TexHHUeckne yCTpOHCTBAa W MpPaKTHIECKOEe IPUMEHEHWE: OYKH, JIyIa, (oToarmmapar,
NPOEKIIMOHHBIA  alapaTr, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAsl OITHKA, JAU(PAKINOHHAS
peméTka, MoJIsIpou.

Hemoncmpayuu

IIpsimonmHetHOe pacnpocTpaHEeHHe, OTpakeHHe W mpeJoMiieHHe cBerta. OnTuueckue
MPUOOPHI.

ITonHoe BHyTpeHHEe oTpaxeHue. Mojiesib CBeTOBO/IA.

HccnenoBanue CBOMCTB U300pasKeHUH B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIA.

Ha6nronenne narepdepeHnnn ceera.

HaOmonenue nudgpakiuy cBeTa.

HaOmronenue nucriepcuu cBeTa.

ITonydeHue criekTpa ¢ MOMONIBIO MPU3MBI.

TTonydeHue crekTpa ¢ MOMOIIbIO TU(PAKIIMOHHON PELIETKH.

Habnronenue monsipuszanyy CBETa.

Yuenuueckuii sxkcnepumenm, nabopamopnsie pabomaoi

M3mepenue nokazaresns OpeaoMIIEHUs CTEKIA.

HccnenoBanue cBOMCTB N300pakeHUH B JIMH3aX.

HaGmroneHue nucrepcun cBeTa.

Paznen 6. OcHOBBI cienNaILHON TEOPUU OTHOCUTEILHOCTH
I'panuiiel mpuMeHUMOCTH KJlaccM4yeckoil MexaHuku. [locTynaTel cnenuaibHOM TEeOopUu
OTHOCHUTEIIPHOCTH: HWHBAPHAHTHOCTH MOZIYJISI CKOPOCTH CBE€Ta B BaKyyMe, IPUHIIUII
OTHOCHUTEIIFHOCTH DWHIITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHU U COKPAILEHUE JIJTUHBI.
DHEprusi © UMITYJIBC PEISITUBUCTCKON YaCTHUIIHI.
CBsi3b MaccChl C YHEPryueil 1 UMITYJIbCOM PEJISITUBUCTCKON YacTULIbI. DHEPTUs MOKOSI.

Paszpen 7. KBantoBas ¢u3uka
Tema 1. dnemenmuvt KGAHMOBOT ONMUKU
®otonbl. ®opmyna [InaHka cBsi3u SHEPrUM GOTOHA C €r0 YaCTOTOH. DHEPrus U UMITYIIbC
¢doroHa.
OtkpeiTHie u wucciaenoBanue ¢oroddpdexkra. Ombitet A. [. CrometoBa. 3aKOHBI
doroaddexra. YpasHeHue DitHireiHa 11 porosdpdexra. «KpacHas rpanuna» dporodddekra.
Jasnenue cera. Onwitel I1. H. JIeGenena.
XUMHUYECKOe NCHUCTBHE CBETA.
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Texnuueckue yCTpOfICTBa U MHOPAKTHICCKOC TIPHUMCHCHUEC!: (I)OTOSJ'ICMCHT, q)OTO)laT‘II/IK,
COJIHCYHAasA 6aTape${, CBCTOOUOA.

Hemoncmpayuu
®doTorddekT Ha yCTAaHOBKE C ITMHKOBOH IUIACTHHOM.
HccnenoBanue 3aKkOHOB BHEMHETO GoTodddekTa.
CseTonuon.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnwiTel Pesepdopna no paccesHuto o -vyactuil. [lmanerapHas
Mozenb atoma. Iloctymater Bopa. M3nyuenne u moriomieHne (pOTOHOB MU IEpexoje aroMa ¢
OJHOTO YpOBHS BHEpruuM Ha Apyro. Buaesl cnextpoB. CnekTp ypoBHEH >SHEpPrud aroma
BOJOPOJA.
Bomnossie cBoiictBa yactun. Bonusr ae bpoitnsa. KopryckymsipHO-BOJTHOBOW Tyain3M.
CIIOHTaHHOE U BBIHYKJIEHHOE U3JIy4Y€HUE.
TexHuueckue YCTpPOMCTBAa M MNPAKTHYECKOE IIPUMEHEHHE: CIEKTPaJbHbIA aHaIu3
(criexktpockonmn), J1azep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
Moaens onbiTa Pezepdopa.
OmnpeneneHue JIUHBI BOJIHEI Ja3epa.
HaOmronenue nuHedyaThIX CIIEKTPOB U3IyUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi
HaOmroneHue muHEHYaTOTO CIIEKTpA.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JIOKa3bIBAIOIINE CII0)KHOCTh CTPOEHUSA saapa. OrtkpsbiTHE
panuoaktuBHOCTU. OnbITE Pesepdopaa no onpeneseHuo cocTaBa paJHOaKTUBHOIO HU3JIyUCHUSI.
CaotictBa anbda-, 6eTa-, rTaMMa-u3TydeHUs. Binusane paanoakTHBHOCTH Ha >KUBBIC OPTaHU3MBI.
OTkpeITHE NPOTOHA M HeWTpoHa. Hywkionnas moxens sigpa [elizenOepra—lIBaHeHKO.
3apsia siapa. MaccoBoe uncino siapa. M30Torbr.
Anba-pacnaa. DJIEKTPOHHBIH U MO3UTPOHHBIN OeTa-pacman. ['amma-nszinydeHue. 3aKoH
paauoaKTUBHOIO pacmnaja.
DHeprus CBs3U HyKIIOHOB B sizipe. SnepHbie cuibl. JledekT Macchl sapa.
SnepHble peakuuu. JleneHue U CUHTE3 sIAEP.
Snepubiii peaktop. TepmosimepHbIii cuHTE3. [IpoOieMbl W TEPCIEKTHBBI  sICPHOU
SHEPreTUKHU. DKOJIOTHYECKUE ACIIEKTHI SIAEPHON SHEPTreTHKHU.
OnemenTapHbIe YacTUIBl. OTKPBITHE TO3UTPOHA.
MeToapI HAOFOCHUS U PETUCTPAIIUH JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaAIbHBIC B3aUMOASHCTBHA. ENMHCTBO pr3HMUecKoil KapTHHBI MHpA.

TexHuYeckne yCTpPOMCTBA U MPAKTUYCCKOE MPHUMEHCHHE: JTO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHast bomoa.

Hemoncmpayuu

Cy€TYUK MOHU3ZHPYIOIIUX YaCTHUILI.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabombi
HccnenoBanne TpekoB YacTHIl (110 TOTOBEIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU
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Otanbel  pa3BuTusi acTpoHomuu. [IpukiagHoe U MHPOBO33PEHUYECKOE 3HAUYCHHUE
aCTPOHOMMH.

Bun 38é3aH0T0 HeOa. Co3Be3aus, sipKue 3BE3/bI, IUIAHETHI, UX BUJIUMOE JIBUKCHUC.

ConHeuHas cucrema.

Comnnne. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprun ConHna u 3BE3NM. 3BE3ABI, HUX
OCHOBHBIE XapaKTepUCTUKU. JluarpamMma «CIEKTPaIBHBIM KJIACC — CBETHUMOCTBY». 3BE3MBI
IJJaBHOM IMOCJIENOBATEIbHOCTH. 3aBHCUMOCTb «Macca — CBETMMOCTbY»® [ 3BE3J IJIaBHOMU
MoCJIeJOBaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MNOPEACTABICHUS O
MPOUCXOXKIAECHUHU U 3BoJIrouuu CoHLa U 3BE€311. DTanbl )KU3HU 3BE3.

Mneunsiit [1yTe — Hama "anaktuka. [Tonoxxenue u nemkenue Connua B [NamakTuke. Tumnsl
rajakTuk. PanmoranakTuku v kBa3zapbl. UEpHBIE OBIPHI B SApaX FalaKTHK.

Bcenennasi. Pacmmpenne Bcenennoii. 3akoH Xa66ma. Pasz0Oeranue ranakTuk. Teopwus
Bonpuioro B3peiBa. PenukTroBoe U3inydeHue.

MacmrabHas cTtpykTrypa BeenenHoil. MerararakTuka.

Hepeménnrie mpo6i1eMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HaOmtoneHuss HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKEHHUH
JUUTSL OTIpEISIICHUS] TIOJIOKEHUST HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE CO3BE3IUS
CeBepHOro MoJiymapus 1 sipKkue 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, minaner, Mueuynoro [lyTu.

O0o0maronee NOBTOPEeHUE

Ponp ¢u3WKHM W acTpOHOMHH B OSKOHOMHYECKOH, TEXHOJOTHYECKOH, COIHMAIBHOH U
STHYECKOH cdepax IesTeIbHOCTH 4YeloBeKa, pOJb M MecTo (GU3UKH W acTpOHOMHH B
COBPEMCHHOW HAayYHOW KapTUHE MHUpa, poib (Qusmdeckoir Teopuu B (HOPMUPOBAHUU
MpEeICTaBICHUM O (PU3UUECKON KapTHHE MHpPa, MECTO (PU3HMYECKON KapTUHBI MHpa B OOIIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUN O MPUPOIE.

Me:xnpeaMeTHbIe CBSI3H

Hzyuenue kypca ¢usuxu 6a30Boro ypoBHs B 11 Kilacce OCYHIECTBISIETCA C YYETOM
COIEpKATEIIbHBIX MEXIIPEIMETHBIX CBsI3eil € KypcaMH MaTEeMaTHKH, OWOJIOTHH, XWUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemusie nowsimusi, CBSA3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO ITO3HAHUSA:
SIBIGHWE, Hay4yHBIH (akT, rumoresa, (U3NUECKas BEIMYHHA, 3aKOH, TEOopwus, HaOIoAeHUe,
SKCIIEPUMEHT, MOAEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMBI ypaBHECHHI, TPUTOHOMETpHUYECKHE (DYHKIHMH: CHHYC,
KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHO€ TPHUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPbI M HX
MPOEKIINA Ha OCH KOOPIOWHAT, CIIOKEHHE BEKTOPOB, MPOWU3BOIHBIC AJIEMEHTAPHBIX (DYHKITHH,
MPU3HAKY MTOJIO0US TPEYTOIBHUKOB, ONIPEASICHHE TUIOMIAIH TUIOCKUX QUryp u oobnéma Tei.

buonoeus: snexTpuyueckue SBICHUS B JKUBOW NpHpoOJe, KolieObaTenbHBIE IBIKCHUS B
>)KMBOU MpUpOJE, ONTUYECKUE SIBJICHHUS B >KUBOW MPUPOJAE, NEHCTBHE paavald Ha KUBBIC
OpraHU3MBl.

Xumus: CTpo€HHE aTOMOB M MOJIEKYJ, KpHUCTaJUIMYecKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAIUIMYECKON PEeIIETKH, CIEKTPpaJbHbIN aHaIU3.

Teocpagpusi: MarHUTHBIE TIONIOCA 3eMITH, 3aJIe)KHM MArHUTHBIX PyH, GOTOChEMKA 3eMHOU
MMOBEPXHOCTH, MPeACKa3aHUe 3eMJIETPSICEHUM.
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Texuonozus: NTUHUU 3JIEKTpPOIIepeiad, TeHEepaTOp MEPEMEHHOI0 TOKa, 3JIEKTPOJIBUTATENb,
WHIYKIMOHHAS TIeYb, pajap, PaguonpuEéMHHUK, TEJIeBHU30p, aHTeHHA, TeiledoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJIHEUHAs! OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJIJHET'O OBHIEI'O OBPA3OBAHUA

OcBoeHue yudeOHoro mnpenmera «@PuH3MKa» Ha YPOBHE CpeAHEro oOmero odpa3oBaHUS
(6a3oBBIi  ypOBEHb) JIOJDKHO  OOECIICUYHMTh  JOCTHDKEHHE  CJICHYIOIIMX  JIMIHOCTHBIX,
METANPECIAMETHBIX U MPECAMCTHBIX O6paSOBaTCHBHBIX pPE3YJIbTATOB.

JUYHOCTHBIE PE3YJIBTATbI

JIndHOCTHBIE PE3yNbTaThl OCBOCHHS y4ueOHOTO Tpeamera «Dusmka» MOIDKHBI OTpaXKaTh
TOTOBHOCTH M CIIOCOOHOCTH OOYYAarOIMUXCsl PyKOBOJCTBOBATHCA C(POPMHUPOBAHHOW BHYTpEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAallui, TMO3UTUBHBIX BHYTPEHHUX
yOeXKIIeHUI, COOTBETCTBYIOMINX TPAIWIHOHHBIM IIEHHOCTSIM POCCHICKOro  0OIIecTBa,
pacuMpeHue >KM3HEHHOT'O OIbITa U ONbITa ASATEILHOCTH B MPOIECCe pealu3allii OCHOBHBIX
HalpaBJI€HUI BOCIIUTATEJIbHON IESTEILHOCTH, B TOM YHCIIE B YaCTHU:

1) rpa’kIaHCKOTr0 BOCIIUTAHUS

chOopMUPOBAHHOCTh TPAXKTAHCKOH MO3WUIHMH  OOYydYArOmIerocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€Ha POCCHICKOTO OOIIECTBA;

NPUHATHE TPAAUIHMOHHBIX OOIIEYEeTOBEUECKUX TyMAaHHUCTUUECKUX U JEeMOKPaTHUYECKHUX
EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIbHOCTh B HHTEpecax I'pakKIaHCKOTO OOIlecTBa,
Y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alliy;

YMCHHC B3aHMO,Z[CI>iCTBOBaTB C COLHMAJIbHBIMU HWHCTUTYTaMU B COOTBCTCTBUU C HUX
(YHKIMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKON AESITENHHOCTH;

2) NaTPpUOTUYECKOr0 BOCIIUTAHUSA:

c(pOpMHPOBAHHOCTh POCCHUICKON I'pa’kJaHCKOW UJSHTUYHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHE K TOCYNapCTBEHHBIM CHMBOJIAM, IOCTYDKCHHSIM POCCHMCKHUX
YUEHBIX B 00JIACTH (PU3UKH M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(popMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, ITHICCKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHUBATH CHUTYAI[UIO M MPUHUMATHh OCO3HAHHEIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH, B TOM YHCJIE B ISSITEILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJIa B MOCTPOEHHUE YCTOMYUBOTO OyIyIIero;

4) 3cTeTH4Y€eCKOT0 BOCIIMTAHUS

9CTECTUYCCKOC OTHOUICHHUE K MHPY, BKJIIOYasd 3CTCTUKY HAYYHOI'O TBOPYCCTBA, IMIPUCYLICTO
(buznyecko HayKe;

5) TpynoBoro BocnuTaHua:

HHTEpeC K pa3jIudHbIM cdepaM TpoPeccHoHaANbHOH ASATEIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3UKOU W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiel
npodeccuu U pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M caMOOOpa30BaHHUIO B OOJIacTH (DU3UKH Ha
MPOTSHKEHUU BCEW KU3HU;
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6) 3K0JI0THY€eCKOr0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTE OSKOJIOTHYECKOW KYJIBTYpHl, OCO3HaHHE TIJI00AJBHOIO XapakTepa
SKOJIOTHYECKHUX IIPobIIeM;

IUTAHUPOBAHUE M OCYLIECTBJIIEHUE NEHUCTBUH B OKpY’KalOLIEH cpelle Ha OCHOBE 3HAHUS
Lesiedl yCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA;

paciiupeHue OmbITa JACATEIBHOCTH JKOJOTMYECKOM HampaBJIEHHOCTH HA OCHOBE
MMEIOIINXCs 3HaHUH 10 (pu3uKe;

7) HEHHOCTH HAYYHOI'O NNO3HAHMS

c(hOpMHUPOBAaHHOCTE MHPOBO33PEHHSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS (PU3HYECKON HAYKH;

OCO3HaHHE LIEHHOCTH HAayYHOW IEeATEeIHbHOCTH, TOTOBHOCTE B IIpOIiecce M3ydeHHs (HHU3HKU
OCYILECTBIISITh IIPOEKTHYIO U UCCIEA0BATENbCKYIO NeATEIbHOCTh HHINBUAYAIbHO U B IPYIIIE.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHBIE TelicTBUS
ba3oBble JJOrHYecKHe AelCTBHS:

CaMOCTOSITEILHO (QOPMYJIMPOBaTh M aKTyaJIM3UPOBaTh NPOOJIEMy, paccMaTpuBarh &
BCECTOPOHHE;

ONPEeNessATh LeNN JeATeIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUHU UX JOCTHIKCHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHUS B PACCMATPUBAEMBIX (PU3UUSCKUX SBICHUIX;

pa3pabarbeIBaTh IJIaH PELICHUS NPOOIEMbl ¢ YU4ETOM aHANIM3a UMEIOIUXCS MaTepUaIbHBIX
Y HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JESATEIBLHOCTbh, OLEHHWBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OIICHUBATh PUCKH MOCJICACTBHI AEATCIIBHOCTH;

KOOPJIMHUPOBAaTh M BBINONHATE pabOTy B YCIOBUSX pPEATBHOTO, BHUPTYaJbHOTO U
KOMOUHHUPOBAHHOTO B3aUMO/ICHCTBYS;

pa3BUBATh KPEATHBHOE MBIIILICHUE TIPH PEIICHUH YKU3HEHHBIX ITPOOIIEM.

Ba3oBble ucciienoBaTeIbCKUE AeHCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHMEH, KIIOYEBBIMH MOHITUSIMU M METOAaMU (PU3UIECKON
HAYKH;

BJIaJICTh HABBIKAMHU yYCOHO-UCCIEIOBATEIILCKOW U MPOSKTHON JEATENIbHOCTH B 00JIaCTH
(u3uKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOMCKY METOOB PEIIeHUs 3a1a4
(U3UIECKOTO COMIePIKAHUS, MPUMEHCHHIO PAa3TUIHBIX METOIOB ITO3HAHUSI;

BIIAJICTh BUJAMHU JESTEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHHUS, €r0 HMHTEPIIPETAllUH,
peoOpa3oBaHUI0 U NPUMEHEHHIO B PAa3IUYHBIX YUYEOHBIX CHUTyallUsIX, B TOM YHCJIE IIpU
CO3JIJaHUHN YUYEOHBIX IPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BBIJIBUIaTh
TUIOTe3y €€ pelIeHUs, HaXOOUTh AapryMEHThI [JIs JO0Ka3aTelIbCTBA CBOHMX YTBEPIKIACHUH,
3alaBaTh MMapaMeTpbl U KPUTEPHUH PEILICHHUS;

aHAIM3WPOBATh TMOJNYYCHHBIE B XOJI€ PEIICHUS 3aJadd Pe3yJIbTaThl, KPUTHYCCKHU
OLICHUBATh X IOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHEIC 3a/ladd B 0Opa30BaTEIBLHOW ACATECIBHOCTH, B
TOM YHCJIEC MIPU U3yUYCHUH (PUBHKH;

JTaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATH IPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS MO (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEACATSIIEHOCTH;
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YMETh UHTETPHUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHAIBHBIC TTOAXO0NBI U PEIICHHUS;

CTaBUTb HpO6HeMLI " 3a1a4, JOIMYyCKAaroIne aJIbTCPHATUBHBIC PCIIICHUS.

Pa6ora ¢ undgopmanmeii:

BJIaZICTh HAaBbBIKAMH ITOJTYYCHUA I/IH(bOpMaL[I/II/I (pI/I?:I/ILICCKOFO coacpKaHus M3 UCTOYHUKOB
pa3HBIX THIOB, CaMOCTOATENIbHO OCYIIECTBIATH IIOWCK, aHAaJIM3, CHUCTEMaTU3alUI0 U
WHTEpHpETAInio HHPOPMALNH PA3IMIHBIX BHIOB U (DOPM MPEICTaBICHHUS;

OIICHHMBATH JIOCTOBEPHOCTh HH(OPMAIIUY;

HCTIOJIF30BaTh CpEeACTBa HH()OPMAITMOHHBIX M KOMMYHWKAIIMOHHBIX TEXHOJOTHI B
pPC€IICHMN KOTHUTUBHBIX, KOMMYHUKATHBHBIX HW OpPTraHU3allMOHHBLIX 3ajgad C CO6J’II’OI[CHPI€M
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30IMaCHOCTH, TUTHUEHEI, PECYpPCOCOEPEIKEHUsI, TPABOBBIX U
STHYECKHUX HOPM, HOPM MH(POPMAITMOHHON 0€30IMacHOCTH;

CO3IaBaTh TEKCTHl (PU3UYECKOrO0 COISpKaHWs B PA3IMYHBIX (opMaTax ¢ YIETOM
Ha3HaYeHUss WHGOpPMAIMK W IICJICBOM ayJWTOPHH, BBIOHMpas ONTUMaIbHYKO (OpMy
MIPEICTaBJICHUS M BU3YaJHU3alllH.

KoMMyHuUKaTHMBHBIE YHUBeEpPcaJbHbIe YueOHble AelicTBUSA:

OCYIIIECTBIISITH OOIIEHNE Ha ypOKaxX (PM3UKH U BO BHEYPOUHOU AEATECIHHOCTH;

pacrno3HaBaTh MPEANOCHUIKH KOH(DIMKTHBIX CUTyaluil U cMsT4aTh KOH(JIUKTHI;

pa3BEPHYTO W JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHMS C HCHOJIBb30BAHUEM SI3BIKOBBIX
CpEICTB;

IIOHUMATh U UCITOJIH30BaTh IPEUMYIIECTBA KOMAH/THOW ¥ HHIUBUAYTHHONH PabOTHI;

BBIOUpATh TEMaTHKy U METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEU KayKJOT0 YJI€Ha KOJIJIEKTHBA;

ONpUuHUMATL LEJIN COBMECTHOM ACATCIIBHOCTU, OPTaHU30BbBIBATH U KOOPAWHHUPOBATH
JENUCTBUSI O €€ JOCTHKEHUIO: COCTaBJISITh IUIaH JACUCTBUM, paclpedcisiTb POl C YUYETOM
MHEHUU YYaCTHUKOB, OOCY>K1aTh pe3yIbTaThl COBMECTHOU paboTEHI;

OLICHUBATh Ka4Y€CTBO CBOCTO BKJIAJa U KaXXIAOT'0 YUYaCTHUKA KOMaHIbI B O61HI/Iﬁ pe3ybTart
10 pa3paboTaHHBIM KPUTEPHUSIM;

npemjiaratb HOBBIC TIPOCKTBI, OUCHHUBATH HUJACHU C NO3HMIIMM HOBH3HBI, OPHUIMHAJIBHOCTH,
NPaKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh IIO3UTUBHOE CTPATErMUECKOE IIOBEICHUE B pPa3jIW4YHBIX CUTyalUsX,
MIPOSIBIISITE TBOPUECTBO M BOOOpaKeHHE, OBITh HHUIIMATHBHBIM.

PerynasiTuBHBIE YHUBEpPCAJIbHBIE YY4€OHBIE IeCTBUS
Camoopranmuszanms:
CaMOCTOSITEILHO OCYIIECTBIISATH ITO3HABATEIBHYIO ACATECIBHOCTh B 00JacTH (HU3UKU H
aCTPOHOMMH, BBISIBJISITh TPOOJIEMbI, CTABUTh U (POPMYITHPOBATh COOCTBESHHBIC 3aJ1a4H;
CaMOCTOSITEJIbHO COCTAaBJISAITh IUIAH PELIEHHs pacuy€THBIX M KAadeCTBEHHBIX 3aJad, IIaH
BBIMTOJTHCHUS TPAKTHYESCKOW pPaboThl ¢ Y4YETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MO>KHOCTEN ¥ MPENNOYTEHUI;
J1aBaTh OLIEHKY HOBBIM CUTYAallUAM;
pacumpsTh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TIPEIMOYTEHHUIA;
JleJiaTh OCO3HAaHHBIM BBIOOp, apryMEHTHUPOBaTh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIIN OIBIT;
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CIOCOOCTBOBAaTh (POPMHUPOBAHHMIO U TMPOSBICHUIO DJPYIUIMH B 001acTh (DHU3UKH,

MTOCTOSIHHO TIOBHIMIATH CBOH 00pa30BaTEIbHBIA U KyJIbTYPHBIH yPOBEHbB.
CaMOKOHTPOJIb, IMOIIHOHAJIBLHBIN HHTEJJIEKT:

JTaBaTh OIICHKY HOBBIM CHTYAaIlUsM, BHOCHUTh KOPPEKTHBEI B JIESITCIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH MO3HABATEIBHOU PEe(IICKCUN KaK OCO3HAHUS COBEPIIACMBIX NCHCTBHI
Y MBICITUTENIBHBIX MTPOLIECCOB, HX PE3YJIbTATOB U OCHOBAHMIA;

HCTIONIB30BaTh MPUEMBI peICKCUU ISl OLIEHKU CUTYyaIluH, BEIOOpA BEPHOTO PEILICHMUS;

YMETh OLIEHNBAaTh PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIICHHUSI 110 UX CHHUKEHUIO;

NIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3€E PE3YIbTATOB JIEATEIBHOCTH,

MPUHUMATH ceOsl, TOHUMasi CBOU HEJOCTATKH U JOCTOUHCTBA;

MPUHUMATh MOTHBBI U apPIYMEHTBI JPYTUX IPH aHAJIM3€ PE3yJIbTaTOB IS TeIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTHUX HA OLIUOKH.

B nporiecce OCTHIKEHHUSI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI IIPOrPAMMBI IO PU3HKE JJIs
YPOBHSI CpEeTHETO OO0IIero oOpa3oBaHHs y OOyYarOMIMXCsI COBEPIICHCTBYETCS dMOITMOHATBHBIN
WHTEJUICKT, MPEANOoararonnii cOpMHUPOBAHHOCTD:

CaMOCO3HAaHMs, BKIIOYAIONIET0 CIIOCOOHOCTh NOHUMAThH CBOE SMOIIMOHATIBLHOE COCTOSIHUE,
BHUJICTh HAIIPABJICHUS PAa3BUTHSI COOCTBCHHOW 3MOITMOHATIBLHOHN cephl, OBITh YBEPECHHBIM B ceOe;

CaMOperyJupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMeHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIOCOOHOCTh AaNallTHPOBATHCI K HMOLIHMOHAITHHBIM
W3MCHEHUSM U MPOSBIISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONMICH CTpPEeMJICHHE K JOCTIDKCHUIO IIEIU U YCIEeXY,
OIITUMU3M, HHUITUATUBHOCTb, YMCHHUEC I[eﬁCTBOBaTI) HUCXO0OA U3 CBOUX BO3MO)KHOCT€I>'I;

SMIATHUH, BKIIFOYAIONICH CIIOCOOHOCTh MOHUMATh HSMOIMOHAIBHOE COCTOSHHE IPYTHX,
YYUTBIBATH €T0 MPU OCYIICCTBICHUNU O6HIGHI/IH, CHOCO6HOCTB K COUYBCTBUIO U COIICPEIKNBAHUIO,

COIMAITBHBIX HABBIKOB, BKJIIOYAIOIINX CHOCOOHOCTh BBICTPAWBATH OTHOIICHUS C APYTUMH
JIFOIBMH, 3200THTHCSI, IPOSIBIISITH HHTEPEC U pa3peliarb KOHQIUKTHIL.

IMPEJMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 kjacce nmpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb COPMUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh HAa MPHUMEpax poOJb U MecTO (PU3UKK B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KapTUHBI MHpa, B PAa3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPaKTHYECKOU
JESATSIIbHOCTH JTIOACH;

YYUTBIBATh TPAHUIBI TPUMEHCHHUS W3YUYCHHBIX (PU3HYECKHX MOJeieli: MaTepuaibHas
TOYKa, WHEPIMAJbHAs CHUCTeMa OTcuéra, aOCONIOTHO TBEPHOE TENO, MACATBHBIA Ta3, MOICSITH
CTPOEHUSI Ta30B, XUIAKOCTEM M TBEPJIBIX TEJ, TOUSUHBIM AIEKTPUUECKUN 3apsja MPHU pEelIeHUU
(du3ndecKux 3anay;

pacrio3HaBaTh (u3UUecKHe SIBIIEHUs (MPOLIECCHl) U OOBSACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHMHETUYECKON TEOPUU CTPOCHHUS BEIIeCTBAa M BJICKTPOJAUHAMHUKU:
paBHOMEpPHOE M PABHOYCKOPEHHOE TIPSAMOJIMHEHHOE BWKEHHWE, CBOOOJHOE TMajJeHHUE Tell,
JIBWKEHHUE MO OKPYXHOCTH, HWHEpLUs, B3aumMojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHHE, CTPOCHHUE >XUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE OOBEMa Teld IpH HarpeBaHUU
(oxJa)kJIeHNWH ), TEIJIOBOE PAaBHOBECHE, UCTIAPEHUE, KOHJICHCAIIUs, TUIaBJICHUE, KPUCTaJLIN3aIlusl,
KHUIICHHE, BIIAXKHOCTH BO3AyXa, HOBBIINICHUE MAaBJICHHS Ta3za IPH €ro HarpeBaHUU B 3aKPHITOM
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CcOCyJle, CBSI3b MEXJy NapaMeTpaMH COCTOSIHUsSI raza B M30IIpoleccax, 3JIEKTpu3alus Ted,
B3aUMOJICHCTBUE 3aPAI0B;

OIKCHIBAaTh MEXaHWYECKOE NBWIKCHUE, UCIONb3ys (pu3Myeckue BEIUYHHBI: KOOpJHHATA,
IMyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUjla, UMITYJbC Tela, KUHETHYeCcKas
SHEPTHs, TOTCHIHaIbHAs DSHEPTrUs, MeEXaHWdecKkas padoTa, MeXaHW4YeCKas MOIIHOCTh; IIpU
OMHMCAaHUW NOPABWIBHO TPakKTOBaTh (U3NUYECKUNW CMBICH HCMOJB3YEMBIX BEIIUYHH, WX
0003HaYCHUS U SAUHUIIBI, HAXOIUTh (POPMYIJIBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIIMIUHY
C ApyTrMMH BEIUYHUHAMMU,;

ONMHUCHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS, WCHOJb3Ysl
(busnyeckre BEIWYWHBI: JIaBJICHWE Tasza, TeMIleparypa, CpeIHssi KHHETHYecKash JHEpPTHs
XaOTHYECKOTO JBIIKEHHUS MOJEKYJI, CpPEOHEKBAaJApaTHIHAs CKOPOCTh MOJIEKYJI, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSA SHEprus, pabora rasa, Kod(QQGHUIIMEHT IMOJE3HOr0 ACHCTBHS TEILIOBOTO
JIBUTATEJIS;, TIPA OMHUCAHWH MTPABWIIBHO TPAKTOBATh (DU3UYSCKHI CMBICI HCIIOIb3yEMbIX BEIIMIHH,
nxX OOO3HAYEHHS W CIWHUIILI, HAaXOJHUTh (OPMYJIbI, CBS3BIBAIONINE JaHHYH (U3UIECKYIO
BEIIMYMHY C APYTUMHU BEJIUYUHAM;

OIMHMCHIBATh HM3yYEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEIIECTBA W JJICKTPUUECKUE SIBICHUS
(mporiecchbl), UCIONB3Ys (PU3NYECKUE BEIUYUHBI: DJICKTPUUYECKUU 3apsifl, JIEKTPUYECKOE MOJIE,
HaNpsDKEHHOCTh  MOJS, ITIOTEHIIMAl, Pa3HOCTh TOTEHIIMAIIOB, MPHU OMNWCAHWUU IMPABUIBHO
TpakToBaTh (U3UYECKUU CMBICT MCIOJB3YEeMbIX BEJIHMYMH, WX OOO3HAYEHHS] W EIWHUIIBI;
YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIOIIHE JaHHYIO (DH3HYESCKYIO BEJIMIUHY C APYTUMH BEJIMIHHAMU;

aHAIU3UPOBaTh (U3MYECKHE TIPOLIECCHl W SBJICHUS, HUCIONB3Ys (PU3MUecKue 3aKOHBI U
OPUHLMOBL: 3aKOH BceMupHoro tarorenud, I, II u III 3akonsl HeroTOHaA, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUsSI UMITYJIbCa, MPUHIUI CYNEPHO3ULUN CUJI, TPUHLIUII
paBHOIPaBUsI MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOECHUS
BEIIIECTBA, T'a30BBbI€ 3aKOHBI, CBSI3b CPEAHEN KHHETHYECKOW HSHEPrUH TEIJIOBOrO IBHUXKEHUS
MOJIEKYJI ¢ aOCONIIOTHON TemIiepaTypoil, NMEepBbId 3aKOH TEPMOAWHAMHKH, 3aKOH COXpPaHCHUS
BIICKTPUYECKOTO 3apsifia, 3akoH KylloHa, TpW 3TOM pas3iuyarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BRIPAXKEHUE U YCIIOBUS (IpaHULIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHITUIIBI ACHCTBHS MAIlIMH, IPUOOPOB U TEXHUUECCKUX YCTPOUCTB;
pa3nu4YaTh YCIOBHUS UX 0€30IMacHOT0 NCTIOIB30BAHUS B TOBCEHEBHOM KU3HH;

BBITIOJTHATh 3KCIICPUMEHTHI TI0 HCCIICIOBAHUIO (PU3WUECKHX SBJICHHN M IIPOIIECCOB C
HWCTIOJIB30BaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpPEHUH, mnpu 3ToM (opmyaupoBaTh
npoOiieMy/3amadqy W THIOTE3y Y4YEeOHOro SKCIEpUMEHTa, CcOoOUpaTh yCTaHOBKY W3
MPEIJI0KEHHOTO 000PYIOBaHMUS, IIPOBOUTH OIBIT M (DOPMYJTUPOBATEH BHIBOJIBI,

OCYILIECTBIISITh TIPSMBbIE W KOCBCHHBIC H3MEpPCHHsS (HU3HMYCCKUX BEJIWYHH, IMPU DTOM
BBIOMpATh ONTUMAILHBIM CHOCOO HM3MEPEHHUsS W HCIIOJb30BaTh W3BECTHBIC METOJIBI OICHKHU
MOTPELIHOCTEN U3MEPEHHIA;

HCCIICIOBATh 3aBUCUMOCTH MEXIYy (HU3NYSCKHMMH BEIWYWHAMH C HCIOJIb30BaHUEM
NpsIMBIX HM3MEPEHUI, MNpPU OTOM KOHCTPYUPOBaTh YCTaHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTYYCHHOW 3aBHUCHMOCTH (DU3HYECKHMX BEIWYHWH B BUJIE TaOJUI] M Tpa(UKOB, ACTIaTh BHIBOJBI
10 pe3yabTaTaM HCCIEIOBAHUS;

coOJIFOIaTh MpaBHiia O€30MacHOro TpyJaa MPH TMPOBEACHUM HCCICAOBAaHWH B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-HUCCIEAOBATEIbCKOM ¢ MOPOSKTHOW JESITEIbHOCTH C
HCHOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000Dy AOBAHHUS;

pemarth pacy€THbIC 3aJa4d C SBHO 3aJlaHHOW (U3WYECKOU MOJENbI0, HCIOIb3YS
(buznyeckre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHajih3a yCJIOBUA 3aJladyd BHIOUpATh (PU3UUECKYIO
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MOJICIIb, BBIICIATh (PU3MYECKHE BEIWYUHBI M (OpMyIBI, HeoOXOauMbIe sl €€ pelleHHUs,

MIPOBOJIUTH PACYETHI M OIICHUBATh PEATIBHOCTD MOTYYCHHOTO 3HAYCHUS (PU3HICCKON BEITMINHEL,
peiiaTh Ka4C€CTBCHHBIC 3aJladr: BbLICTPAUWBATb JIOTUYCCKHU HETIPOTHBOPCYUYHBYIO ILCIIOYKY

paccykIeHuH ¢ OMOpoil Ha U3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECCKUC SBIICHUS,

HUCITIOJIB30BAaTh npu PCIICHUN yqe6HBIX 3a1a4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHBIe
TEXHOJIOTUU [UJIsS TOWCKA, CTPYKTYPHPOBAHUSI, WHTEPIIPETAIIUN W TMPEACTABICHUS YYSOHOH U
Hay4YHO-TIOITYJSIPHOH HWH(OPMAaINM, IOTyYSHHOH H3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHaJIM3MPOBATH MOJy4YaeMyr0 HH(OPMAILHIO;

MIPUBOAUTEH TPUMEPHI BKIIAA POCCHICKUX M 3apyOEKHBIX yUEHBIX-(HU3UKOB B Pa3BHUTHE
HayKH, OOBSICHCHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HUCTIOJIF30BaTh TEOPETHYECKUE 3HAaHHS 1O (HU3UKE B TIIOBCETHEBHOH JKH3HH IS
obecnieueHUs 6€30MaCHOCTH MPU OOpaIlleHUH ¢ IPUOOpaMU U TEXHUYSCKUMHU YCTPOHCTBAMU, TSI
COXpaHEHHUS 3I0POBbS U COOIIONCHUS HOPM YKOJIOTHUECKOTO TTOBEICHHS B OKPYJKAIOIIeH cpee;

paboTath B rpyIIie C BEIIIOJHEHUEM Pa3INIHbIX COIUAIIBHBIX POJICH, INTAaHUPOBATh paboTy
TPYNIBI, PAaIlMOHAIBHO PACIpPENeNsiTh OOS3aHHOCTH W IUIAHUPOBATh JICSTEIBHOCTH B
HECTaHOAPTHBIX CHUTYalHsIX, aleKBaTHO OICHMWBATh BKIIAJl KAXKIOTO M3 YYACTHHUKOB TPYIIIHI B
pelIeHUe paccCMaTPUBAEMO TIPOOIEMEI.

K xoHny oOyuenus B 11 kJjacce nmpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTtb ChOPMUPOBAHHOCTh Y O0YYAIOIINXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha MpPHUMEpax pojb U MecTO (PU3UKKA B (POPMHUPOBAHUH COBPEMEHHOM
HAay4YHOW KapTHUHBI MHpPA, B Pa3BUTHH COBPEMECHHON TEXHUKU W TEXHOJOTHH, B MPAKTHYCCKOMN
JIeSITETLHOCTH JIFOAEH, IEIIOCTHOCTh U €IMHCTBO (DU3MIECKON KapTUHEI MUPA;

YYUTBIBATh TPAHHUIBI IPUMEHEHUS M3YUYCHHBIX (PU3HYECKUX MOJeNeil: TOYSUHBII
SJICKTPUYCSCKUN 3apsji, JIyd CBETa, TOYCYHBIA HWCTOYHHK CBETa, SJICPHAs MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIIpa MPH PeIIeHNN (PU3NISCKUX 3a]1ad;

pacno3HaBath (U3NYCCKUE SIBIICHHS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
SJEKTPOIAUHAMUKN M KBAaHTOBOW (DU3HKHU: BJIEKTpPHYECKasi MPOBOAUMOCTD, TEINIOBOE, CBETOBOE,
XUMHYCCKOEC, MAar”HuTHOC ,HeﬁCTBHﬂ TOKa, BSaHMOﬂeﬁCTBHe MAar"dvToB, O3JICKTPOMAarHuTHas
WHOYKIWS, [IEHUCTBHE MAarHUTHOTO IIOJS Ha TPOBOJHUK C TOKOM U ABIDKYIIHHCS 3apsim,
3JIEKTPOMAarHUTHBIC KOJIeOaHUsI U BOJHBI, MIPSIMOJIMHEHHOE pacpoCTpaHEeHHUE CBETa, OTPaKCHHE,
TpeJloMJIeHHe, WHTepGEepeHINs, IUu(Ppakmus ¥ NOOISIPU3alUs CBeTa, MOUCHEPCHS CBETa,
dbotoanexTpuuecknii 3pdpext (poToaddekT), cBeToBOE AaBlicHUE, BOSHUKHOBEHHUE JTUHEHYATOTO
CIIEKTpa aToMa BOIOPO/Ia, €CTECTBEHHAS M MCKYCCTBEHHAS pPaIHOAKTUBHOCTE;

OIMCHIBAaTh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUYECKUE, MAarHUTHBIC, ONTHYCCKHE,
3JIEKTPUIECKYIO MPOBOINMOCTD PA3UYHEBIX CPEd) U IJICKTPOMArHUTHEIC SIBICHUS (IIPOIECCHI),
HUCTONB3YsT (U3NUECKHE BEIWYWHBL: DJICKTPUUYECKHI 3apsil, CHJIa TOKa, OJJIEKTPUIECKOe
HanpsHKEHUE, JIEKTPUISCKOE COMMPOTUBIICHUE, PA3HOCTh MOTCHIIUANIOB, JICKTPOABIDKYILAS CHJIA,
paboTa TOKa, WHAYKIUS MarHUTHOTO IIOJsA, cujla Awmmepa, cwia JlopeHIa, WHIYKTUBHOCTH
KaTYyIIKHA, DHEPTHs DJICKTPUYECKOr0 W MArHUTHOTO TOJICH, MEpPUOJ W YacToTa KoJeOaHUU B
KoJIeOaTenbHOM KOHTYpE, 3apsii U CHJIa TOKa B IPOIECCe TAPMOHHYECKUX SIICKTPOMArHUTHBIX
koyicOaHuii, (POKyCHOE pPACCTOSTHHE M ONTHYECKAs CHUja JIMH3BI, MPU OIMUCAHHHU IIPABHIILHO
TPaKTOBaTh (PU3UYECKUH CMBICT HCHOJB3YEMbIX BEIWYWH, WX OOO3HAYCHUS W CIUHUIIBL,
yYKa3bIBaTh (JOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUMHY C APYTHMH BeJIMUHHAMU;

OIMCHIBATh W3yYCHHBIC KBAHTOBEIC SIBJICHUS M TIPOIECCHI, HCIONB3ys (Pu3HYecKue
BCJIIMYUHBI: CKOPOCTH OJJICKTPOMAIHUTHBLIX BOJIH, AJIMHA BOJIHBI WM YaCTOTa CBE€TA, DHEPIrUA U
UMIOyJIbC (OTOHA, TEPUOJ TMOJypacranga, SHEPrusl CBSI3M ATOMHBIX SIIEp, HPU OIMUCAHUU
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MPaBUJIBHO TPaKTOBaTh (U3HMYECKUU CMBICT HCIIOIb3YEMBIX BEJIIMYMH, WX OOO3HA4YeHUs U
€IMHWLBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIINME NAHHYIO (PU3NYECKYIO BEIHMYHHY C APYTUMHU
BCJIMYMHaAMM, BBIYHUCIIATH 3HAYCHUEC (1)H3H‘IeCKOI>1 BCIIMYUHBI,

aHaJM3UPOBATh (U3HYECKHE IPOIECCHl M SIBJICHUS, WCIIONb3ys (PU3NYEcKHe 3aKOHBI H
NPUHUMIBL: 3akoH OMa, 3aKOHBlI IOCJEAOBATEIBHOTO U MapajuIelIbHOTO COCJIHHEHUS
MPOBOJHUKOB, 3akoH JDxoyns—JIeHma, 3aKkOH  3JIEKTPOMarHUTHON  HMHAYKIMH, 3aKOH
NPSIMOJIMHEHHOTO PacIpPOCTPAHEHHsI CBETA, 3aKOHBI OTPAXKEHHSI CBETA, 3aKOHBI IPEIIOMIICHHS
CBeTa, YypaBHeHHMEe OHHIITEeHHA 11 ¢oTodddexra, 3aKOH COXpPAaHEHMS] DHEPIUH, 3aKOH
COXpaHCHHS HWMITyJIbCa, 3aKOH COXPAaHEHHUS JIIEKTPUUCCKOTO 3apsifa, 3aKOH COXpaHCHUs
MacCcOBOI'0 YHCJIa, MOCTyJaThl bopa, 3aKOH paguoakTUBHOTO pacmlaja, MPH TOM pasiudaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYSCKOe BEIPaKEHHE W YCIIOBHS (TpaHHIHI,
00JacTi) MPUMEHUMOCTH;

OIIpENEeISATh HAIpaBJICHUE BEKTOpPa WHAYKIIMM MAarHUTHOTO TIOJISI MPOBOJHHKA C TOKOM,
cuinbl Ammiepa u cusibl JlopeHna;

CTPOWTH U OIUCHIBATH N300paKEHHE, CO3/1aBaeMO€e TUIOCKUM 3€pKaJIOM, TOHKOH JTMH30H;

BBITIOJTHATE OKCIIEPUMEHTHI II0 HMCCICIOBAHUIO (HU3NUECKUX SBJICHUH M IIPOIIECCOB C
WCIIOIB30BAaHUEM  TPSIMBIX M KOCBEHHBIX HM3MEPEeHHMH: TIpH 3TOM  (QOpMYyIHMpOBaTh
npoOiiemy/3amadqy W THUNOTe3y y4YeOHOro HSKCIEpUMEHTa, CcOoOMpaTrh YCTaHOBKY W3
MPEIOKEHHOTO 000pyI0BaHMs, IPOBOJNUTH ONBIT M (POPMYIUPOBAThH BBIBOABI;

OCYIIECTBIIATh NPSMBIE W KOCBEHHBIE H3MEpeHHsA (PU3NYECKUX BEJIHWYHH, IIPH 3TOM
BBIOMpaTh ONTHUMAaIBHBIN CIOCOO M3MEpPEeHUsT M HCHOJb30BaTh H3BECTHBIE METOAbI OLIGHKH
MOTPENIHOCTEN U3MEPEHUH;

HucciaeaoBaTb 3aBUCUMOCTH (1)I/I3I/ILICCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM IIPSAMBIX I/I3M6p€HHﬁ§
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PMKCHUPOBaTh PEe3yJbTAThl IOJYyYEHHOW 3aBUCHMOCTH
(¢u3nuecKkUX BETWYMH B BUAE Tabmun U rpaduKoB, AeiaTh BBIBOABI 110 pe3yJibTaTaM
HCCIISJOBAHUS;

coOmIoaTe TpaBmwia 0OE30MacHOTO TPyda IpH TPOBEACHUU HCCICHOBAaHHMIT B paMKax
Y4eOHOro JKCIIEpUMEHTa, Y4eOHO-MCCIIeIOBATEIIbCKOM W IMPOEKTHOH JEeATEIBHOCTH C
HCTIOJIF30BAaHNEM HU3MEPUTEIBHBIX YCTPOICTB U IaOOpaTOpHOTO 000PYAOBAHHUS;

pewmate pacu€THble 3aJadd C SBHO 3aJaHHON (HU3WYECKOW MOJICTBI0, HCIOJIB3Ys
(u3nuecKkre 3aKOHBI U MIPUHIINIIEI, HA OCHOBE aHaJIN3a YCIIOBHS 3a/1add BHIOMpPATh (H3NIECKYIO
MOJIeIb, BBIICIATH (pU3MUEeCKHe BEIMYMHBI M (POpMyJbl, HeoOXOomuMble Isi €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI M OIICHUBATh PEATIbHOCTD MOTYYSCHHOTO 3HAYCHUS (PU3MICCKON BEITMINHEL,

peuraTe KadecTBEHHBIE 3aJadi: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPECUYHUBYIO IICTIOUKY
paccyXIeHHil C OIOpoil Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SIBICHUS;

HCTONIF30BaTh MPH pEHICHWH YyYeOHBIX 3amad COBpPEMEHHBIE HWH(OPMAaIMOHHEIS
TEXHOJIOTHU JUIsSI TIONCKA, CTPYKTYPHUPOBAHUS, WHTEPIpETaliyd W IpeAcTaBIeHUs y4eOHOH W
Hay4YHO-TIOIYJSIPHOW WH(GOPMAINH, MOTYYSHHOH W3 Pa3IHYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHaJIM3MPOBATH MOJydYaeMyr0 HH(OPMaIHIO;

OOBSICHATH IPUHIINIIBI JSHCTBHS MaIINH, IPHOOPOB M TEXHUYECKUX yCTPOHCTB, pa3inyaTh
YCJIOBUS UX 0€3011aCHOTO UCITOJIb30BaHMs B TIOBCETHEBHOW JKU3HU;

MIPUBOJUTE MPUMEPHI BKJIAJa POCCHHCKUX W 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BHUTHE
HayKH, B O0OBSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPa, B PA3BUTHE TEXHUKH M TEXHOJIOTHI;

HCIIONB30BaTh TEOPETHYECKHEe 3HaHUsA 10 (U3NKEe B TIOBCEAHEBHOW JKHW3HH JUIS
obOecrieueHus1 0€30aCHOCTH IIPH 00palIeHNH ¢ MPUOOPaMH U TEXHUUYECKUMHU yCTPOHCTBaMU, IS
COXpaHEHHMs 3/I0pPOBbs U COOJIIOIEHHS] HOPM SKOJIOTHYECKOT0 TIOBEJEHUS B OKpYy KaroIel cpee;
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pa6OTaTI) B I'PYHIIC C BBIIIOJITHCHUCM PA3JIMYHBIX COIIUAJIbHBIX pOHeﬁ, IUIaHUPOBATHb pa60Ty
Irpyniibl, paoduOHAJIbHO pPacCrnpeaciasaTb 00sI3aHHOCTH H ITaHUpPOBAaTb JCATCIIBHOCTbH B
HECTAaHJApPTHBIX CUTYyallUAX, aJCKBATHO OLICHUBATH BKJIaJd KaXXAOT'0 M3 YYaCTHHUKOB T'PYIIIbI B

pemieHHE paccMaTpUBaEeMoil MPOOJIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KVIACC
KoaudecTBO 9acoB DJIeKTPOHHBIE
HanMeHoBaHUe pa3/iejioB U TeM nugpoBbie
Ne n/m P Kountpoannbie | Ipakrnyeckn (mnpp )
MPOrpaMMbI Bceero o0pa3oBaTejibHbIE
paodoThI e padoThI
pecypchl
Paznen 1. PUBUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUS
1.1 dusznka 1 METOIbl HAYYHOTO TT03HAHUS 2 Bubmmorera [TOK
' A Y https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paszgen 2. MEXAHUKA
Bubnnoreka [JOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
Bu6anoreka IJOK
22 Hpranniica / https://m.edsoo.ru/7f41bf72
Bbubnnoreka [JOK
2.3 3aKOHBI COXpAaHEHHUS B MEXaHHUKE 6 1 1 httns://m edsoo.ru/7f41bf72
Wroro no pazneny 18
Paznexn 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIAPHO-KMHETUYECKON 9 1 Bubnunoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41b£72
bubmmoreka IIOK
3.2 OcHOBEI TepMO/IHAMUKHI 10 ! https://m.edsoo.ru/7f41b£72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 Bubmmoreka LIOK
) da30BbIE MIEPEXOBI https://m.edsoo.ru/7f41bf72
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Wroro no pazgeny 24
Pazpea 4. DJIEKTPOJINHAMUKA
Bbuobmmoreka IIOK
4.1 JJIeKTpoCTaTHIA 10 https://m.edsoo.ru/7f41bf72
ITocTosHHBIN 251eKTpUYECKUM TOK. TOKU B Bubnmnoteka IIOK
4.2 12
pasIuYHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO HACOB I1O ITPOI'PAMME 68
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11 KJIACC

Konmn4yecrBo yacos DJ1eKTPOHHbIE
HaunmMeHoBaHUe pa3ieioB U TeM nmudpoBbIe
Ne /i P KonTtpoJbnbie | IIpakTHueckne (uadp )
NporpamMmmaI Bcero o0pa3oBaTejibHbIE
patoThI padoThbl
pecypchl
Pazpen 1. 9JIEKTPOJNHAMHUKA
bubnmoreka ITOK
MaruuTHOe nosie. DIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKITUS c
Hroro no pasgeiny 11
Paznen 2. KOJIEBAHUWS 1 BOJIHBI
Bubnanoreka IJOK
MexaHn4YecKHe U JIeKTPOMarHuTHHIC
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJIcOaHUs .
M Bbubnnoreka [JOK
€XaHUYECKHE U DJIEKTPOMarHUTHbIE
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI
c
bubmoreka ITOK
2.3 Orntuka 10 3 https://m.edsoo.ru/7f41¢97
c
Wroro no pazneny 24
Paznen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU
. Bubnnoreka [JOK
OCHOBBI CITEITUAIBHON TEOPUU
3.1 4 1 https://m.edsoo.ru/7f41¢97
OTHOCUTEIIFHOCTH .
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Hroro no paznery 4
Paznen 4. KBAHTOBASI ®U3UKA
Bbubmmoreka IIOK
4.1 DJ1eMEHTBI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41c97
c
bubnmoreka ITOK
4.2 CTtpoeHue atoma 4 https://m.edsoo.ru/7f41c97
c
Bu6nnoreka [JOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97
c
Hroro no pazagemy 15
Pazngexn 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
Bbubnnoreka [JOK
5.1 DJEeMEeHTBI ACTPOHOMHH U aCTPOPHU3UKU 7 1 https://m.edsoo.ru/7f41¢c97
c
Hroro no paznemy 7
Paznen 6. OBOBILIAIOIIEE IIOBTOPEHUE
Bubanoreka IJOK
6.1 O6o0mmarorniee MOBTOPEHUE 4 https://m.edsoo.ru/7f41¢97
c
HTroro no paznery 4
PesepBHoe Bpemst 3
OBLIEE KOJTMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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IMOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosmnuyecTBo yacoB JIeKTPOHHbIE
Hara

Ne uudposbie
Tema ypoka Konrpoabnsbie | IIpakTudeckue | H3YyYeHH

n/n Bcero o0pa3oBaTeJIbHbIE

padoThI padoThI A
pecypchl
dusznka — HayKa O IPUPOJE.
1 Hayunsie MeT(})] BI HOSH;)HI/IH 1 Bubmmorexa [JOK
Y A https://m.edsoo.ru/ff0c32e2

OKpPY>KarollIero Mupa
Poine u mecTo pusnku B

5 (hbopmMupoBaHUN COBPEMEHHOMN ) Bbubmuoreka IIOK
HAy4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUISCKON NEeSTEIIHHOCTH JIOASH
Mexannueckoe IBUKEHUE.

3 OTHOCUTEIBHOCTh MEXAHUYECKOTO | bubnuoteka [IOK
nBrxenus. [lepememnenre, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NpsiMOJIMHEITHOE 1 Bbubmmorexa LJOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE NPSIMOJIMHEHHOE | Bubmunoreka LIOK
IBHKEHUE https://m.edsoo.ru/ff0c372e

6 CB00OOIHOE MajsieHue. Y CKOpeHUE | bubmmnoteka IIOK
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHOE TBUXEHUE.

7 JIBI>KeHNE MaTepHuaTbHON TOYKH I10 1 bubmmorexa LTOK

p https://m.edsoo.ru/ff0c3ada
OKPY>XHOCTH
8 ITpuHnun otHocurensHOCTU [anunes. 1 Bubaunoreka LIOK
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HMHuepuyanbHble CUCTEMBI OTCUETA.
Ilepsriii 3akon HeroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpuHmun

9 cyrepno3unuu cui. Bropoii 3akoH bubnuorexa [JOK
yiep ) P . https://m.edsoo.ru/ff0c3be8
Hrrotona nis matepuaibHOM TOUKHU
Tperuii 3axoH Herotona s bubmmorexa LJOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsroreHust. Cumna

11 TskecTu. [lepBas kocMuueckas bubanorera LOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec Bbubmmotexka LIOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koadduiimeur tpeHus.

13 Cuna czn OTI/IBJIC}(IpI/Iq})I nopu BI/IE(GHI/II/I Bubmmorexa LTOK

P pr A https://m.edsoo.ru/ff0c3f76
Tesa B )KUJIKOCTH WU rase
IToctynmaTrenbHOE U BpalaTeIbHOE

14 JIBMDKEHHUE a0COJIFOTHO TBEPAOTO Tea. Butnuoreka [JOK
MowmeHnT cuibl. [1nedo cumbl. Y ciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO TEA
HMmynec MmatepranbHONW TOYKH,

15 CUCTEMBI MaTEPHUAIIBHBIX TOUYECK. Bbubmuoreka IIOK
Hmnynsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTUBHOE ABH)KEHHE
PaGoTra 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sHeprusi MaTepuaibHOW Bubmnoreka LIOK
Touku. Teopema 00 U3BMEHEHUN https://m.edsoo.ru/ff0c4502
KHHETUYECKOU SHEPTruun

17 IToreHnanbHas YHEPTUs. bubnunoteka LJOK
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TloTrennuanpHas SHEPTUst yIpyro
ne(OpMUPOBAHHOI TPy KUHEL.
[TorenmuanbHast SHEPTUA Tena BOIN3U
MMOBEPXHOCTH 3EMIIU

https://m.edsoo.ru/ff0c461a

18

IToTeHIMABHBIE U HEITOTCHIIHATILHBIC
cuibl. CBs3b pabOThI
HEITOTEHIINAJIBHBIX CHJI C N3MEHEHHEM
MEXaHHYECKON OHEPIrun CUCTEMBI TCII.
3aKOH COXpaHEHUSI MEXaHUYSCKOU
SHEPTUU

Butnuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTtopnas padbora
«HccnenoBanne CBSI3U PaOOTHI CHITBI C
U3MEHECHUEM MEXaHUYECKOW PHEepruu
Teja Ha MpUMEPE PACTIKEHUS
PE3MHOBOTO XIyTa»

20

KonTtpomnpHast paboTa o teme
«Kunemaruka. Jluaamuka. 3aKOHBI
COXpaHCHHS B MCXaHUKEY

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

21

OCHOBHBIC MTOJIOKSHUS MOJIEKYJISIPHO-
KHHETHYECKOW Teopun. bpoyHoBCKOE
nBrkenue. Judodysus

Bu6anorexa IJOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTep OBHXKECHHUSA U
B3aMOJEHCTBUS YAaCTHUI] BEIISCTBA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonngectBo
BemiectBa. [locTtositnHass ABoraapo

24

TennoBoe paBHoBecue. Temneparypa
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u e€ usMmepenue. lllkana remneparyp
Henbcus

Wneanpueiii raz B MKT. OcHoBHOE

Bbu6aunoreka IJOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIiepaTypa Kak Mepa
2% CpenHeEN KMHETUYECKOW SHEPTUU Bubmnoreka LIOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
Menneneea-Knaneipona
27 3akoH JlaneToHA. ["a30BBIC 3aKOHBI
JlabopaTtopnas padbora
8 «HccnenoBanme 3aBUCUMOCTH MEXTY
mapaMeTpaM# COCTOSTHHS
Ppa3peXEeHHOT0 Ta3a
29 H3omporteccr! B nacaIbHOM ra3e U uX Bubnunoreka LHOK
rpadudeckoe MpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpenHsisa sHeprus
TepMO)lHHaMH‘IeCKOﬁ CHUCTECMBI U
30 cnocoObl €€ n3MeHnenus. Konmuectso bubnmoreka IIOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrus OJJHOATOMHOTO HUJICATBHOTO
rasza
31 Buasr Tennonepenauun bubmiorexa LOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIUIOEMKOCTH BEIIIECTBA.
32 KonuuecTBo TenmnoTsl npu Bubmmorexa LTOK
. https://m.edsoo.ru/ff0c5¢36
Temionepenade. AquadaTHBIA IPOIECC
33 IIepBeiii 3aKOH TEPMOJUHAMUKU U €TI0 bubmmoteka LJOK

OPpUMCHCHUC K U30IIponueccamM

https://m.edsoo.ru/ff0cSefc
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HeobpaTumMocTs nporeccos B

34 npupojie. Bropoii 3akoH Bubmmorexa HOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

15 ITpunuun aevicteus u KI1J] TenoBoit buobmumoreka IIOK
MAaIlUHBI https://m.edsoo.ru/ff0c600a

36 ITukn Kapnuo u ero KI1J{

37 DKOJIOTHYECKHE TTPOOISMBI
TEIJIOPHEPTe€TUKU

18 Oo6ob6marouii ypok «MonekynsipHas Bbubmuoteka IIOK
¢u3nka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KontponsHnas paborta no teme

39 «MonexymsipHas ¢puznka. OCHOBBI Bubmmorexa HOK

yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKU»

40 TTapooOpa3zoBaHne 1 KOHICHCAIIHS. Bbubmuoreka IIOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAs U OTHOCHUTEIbHAS

41 BJIYKHOCTB BO31yxa. HachlmeHHbIN Bubmmorexa HOK

Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraminueckue u

42 amopdHBIe Tena. AHH30TPOIHUS Bbubmmotexka LIOK
CBOMCTB KpUCTaAJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMeHHbIE MaTepHaIb
IInaBnenue u KpucraaIU3aIus.

43 VYV nenbHas TeI10Ta IUIABJICHUS Bubmmorexa [JOK

A ) https://m.edsoo.ru/ff0c6708
CyOonumanmst
Bubanorexa IJOK
44 v 0
PABHCHHE TEIIOBOTO Haranca https://m.edsoo.ru/ff0c6820
45 OnexTpusanus Ten. DIeKTPUIEeCKUN Bbubmuoteka [IOK
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3aps. JIBa BUIa dIEKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc

3apsa0B
IIpoBoaHUKHU, TUIJICKTPUKH U
46 H(i)J'I I OBOL[I;I/IKI/I 3aK§H COXpaHEHUA bubnuorexa [JOK
yup ) p https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiia
BzaumopeiictBue 3apsanoB. 3aKoH
47 Kynona. TodyeuHbIN 3JICKTPUYCCKAN Butmorexa IOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsa
Hanpspok€HHOCTD 2IEKTPUIECKOTO
48 noss. [IpuHOmn cyneprnosnnuu bubnuoreka [IOK
INEKTPUYECKUX Toaeu. JInanm https://m.edsoo.ru/ff0c6df2
HaIps>KEHHOCTH
PaboTa cui 3eKTpOoCTaTHIeCKOTO
49 nons. ITorennman. Passoctb bubnuorexa [IOK
’ Huait. https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
TIpoBOOHUKY U TUDJIEKTPHUKH B
50 3J'IpeI<T OCTaTUYECKOM nzljie butmorexa LTOK
p ) https://m.edsoo.ru/ff0c7018
JusnekTpudueckasi NpOHUIIAEMOCTh
butnuoreka [JOK
51 OnexkTpoéMmrocTthb. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTH IIOCKOIO
52 KOHJICHCAaTopa. DHEPTUS 3apsKEHHOTO butmorexa LHOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlabopaTtopHast padora "M3mepenue
AIIEKTPOEMKOCTH KOHAEHcaTopa'"
54 IIpuHUMI OeiicTBUS U NPUMEHEHUE

KOHJICHCATOPOB, KOMHUPOBAJILHOTO
anmnapara, CTpyHHOro npuHTepa.
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DIeKTpocTaTu4ecKas 3aluTa.
3a3zeMIIeHHE IEKTPOIIPHOOPOB

55

DIEeKTPUUIECKHUH TOK, YCIOBUS €ro
cyuiecTBOBaHus. [10CTOSHHBIN TOK.
Cua Toka. Hanpsokenue.
Comnporusinenue. 3akoH Oma 1
ydacTKa Lenu

56

ITocnenoBaTenbHOE, MapauIeIbHOE,
CMeEIIIaHHOE COSAUHEHUE
MpOoBOTHHUKOB. JlaGopaTtopHas paboTa
«/3ydeHne CMEIIaHHOTO COCIUHCHHUS
PE3UCTOPOBY

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74{0

57

Pabora 1 MOIIHOCTB JIEKTPUUECKOTO
Toka. 3akoH J[>xoynsi-Jlenna

Bu6anorexa IJOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1151 TIOJTHOM (3aMKHYTOM )
anexkTpudeckou 1enu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/]C nCTOYHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS»

butnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOJIUMOCTD TBEPIABIX
METaJJIOB. 3aBUCUMOCTbD
COIPOTHUBIICHUS] METAJIJIOB OT
Temriepatypbl. CBEpXITPOBOJIUMOCTH

60

DIIeKTpUYecKuil TOK B BaKyyMe.
CBOHCTBA 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOOHUKH, UX COOCTBEHHAS U
MMpUMecHasi MpoBOAMMOCTh. CBOMCTBa
p—n-nepexona. [1oIynpoBOIHUKOBBIE

butnuoreka [JOK
https://m.edsoo.ru/ff0c84ae
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NpHUOOPHI

DIEeKTPUUIECKHUIN TOK B PACTBOPAX U
pacmiaBax dJIE€KTPOIIUTOB.

Bbu6aunoreka IJOK

62 DIEKTPOIUTUYECKAs JUCCOIMALIHS. ! https://m.edsoo.ru/ff0c82ba
DneKTpoIu3
DNeKTpUUeCKUi TOK B ra3zax.

63 CaMOCTOATEILHBIN U | Bbubmmnoreka IIOK
HECaMOCTOATENbHBIN paspsan. MonHus. https://m.edsoo.ru/ff0c84ae
[lnazma
DNeKTpuIecKue TPUOOPHI U

64 YCTPOMCTBA U UX NTPAKTUUECKOE | Bbubmmorexka LIOK
npuMeHeHue. IlpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
Ge3omnacHoCTH

65 O06o0mmaronuii ypox | Bubnunoreka LHOK
«IIEKTPOAUHAMUKA https://m.edsoo.ru/ff0c88be
KoutponsHas padora no teme

66 «2nekrpocraruka. [locTosHHBIN | Bbubmmorexka LIOK
3JIEKTpUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3UYHBIX Cpeiax»

67 Pesepsurlit ypok. KonTponsHas | Bubnunoreka LHOK
pabota mo Teme "DIeKTpoarnHAMUKA" https://m.edsoo.ru/ff0c8c56

63 PezepsHblit ypok. O000ma0nuil ypok | bubmmoteka LIOK
o temam 10 kitacca https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME

CtpaHuua 36 ns 46



11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbIE
o
‘:;H Tema ypoxa Beero KonTpoabnbie | IIpakTudeckn fl[:;:eﬂnﬂ :)Ig:)l:ll:())];:;eeﬂbﬂble
padoThI e padoThbl pecypeb
ITocTosiHHBIC MarHUTHI U UX

| B3anMoiericTBe. MarHuTHOE TIOJIE. 1 bubmoreka ITOK
BekTop marauTHOM mHAYKIWU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHOW UHIYKIUHU
MarautHoe noJjie IpOBOJHHUKA C

5 ToKkoM. OnbIT DpcTena. ) Bu6nanoreka IJOK
BzanmopeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas padora «/3yueHne 1 1 Bubmuoteka [HOK
MAarHUTHOI'O IIOJISI KATYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMe MarHUTHOTO TIOJISI HA
MMPOBOJHUK ¢ TOkOoM. Cuina Ammepa.

4 Jlaboparopnas pabora 1 Bubmmoreka LIOK
«HccimenqoBanue qeUCTBUS https://m.edsoo.ru/ff0c9ac0O
TMOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM)»

JlelicTB€ MarHUTHOTIO I10JISI HA

5 JBHKYIIYIOCS 3apsHKEHHYIO YacTHILY. 1 Bbubmmoreka LIOK
Cuna Jlopennia. Pabota cuiibl https://m.edsoo.ru/ff0c9df4
Jlopentia

6 OnexrpomMarauTHast nHAyKius. [loTok 1
BEKTOpa MarHuTHol uuaykuuu. DJ1C
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WHIYKIUW. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuu dapajnes

JlaGopaTopHas paborta

bubmmoreka IIOK

7 «HccnenoBaHue SIBJICHUS
. https://m.edsoo.ru/ff0cal50
AIIEKTPOMAarHUTHOW WHIYKITAN
NunykTtuBHOCTS. fIBIIEHHE
camouHAyKInu. IJ1C caMOUHIYKIINH. Bubmmoreka LIOK
8
OHeprusi MarHUTHOI'O I10JIs KaTYyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DIIEKTPOMAarHuTHOE TOJIe
TexHuyeckue yCcTpoucTBa U UX
MPUMEHEHUE: TIOCTOSIHHBIC MAarHUTHI,
9 SIIEKTPOMAarHUTHI, SJIEKTPOABUTATEb,
YCKOPHUTENH dJIEMEHTapHBIX YacTHII,
WHIYKIIMOHHAS [I€Yb
10 O06o06maron i ypok « MarHuTHOE bu6moreka ITOK
mose. DIeKTpPOMarHUuTHAS WHIYKIHASD) https://m.edsoo.ru/ffOcab&2
KoHTtpomnbHas paboTa mo TemMe
1 «Ma oe Hoe Bubnuoreka [JOK
THUTHOE IT0JIE.
https://m.edsoo.ru/ff0cad58
DJeKTpOMarHuTHas WHIYKLIHSD
CB00OOHBIE MEXAHUYECKHUE
Koyiebanus. ["apMoHnUecKue
bubnuoreka [JOK
12 KoieOaHus. YpaBHEHUE
. https://m.edsoo.ru/ff0caf06
rapMOHHUYECKHUX KOJIeOaHUH.
IIpeBpamenue sHeprun
JlabopaTtopHas padorta
13 «HccieqoBanue 3aBUCUMOCTH

IepHo/ia MaIbIX KoiebaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MaccChl Ipy3a»

CtpaHuua 38 n3 46



KonebarensHblil KOHTYp. CBOOOIHBIC
OJICKTPOMArHuTHBIC KoJIcOaHus B

14 CaIbHOM KOJIEOATEeIIbHOM KO e bubimorera HOK
HUACATFHOM KOJIEOAaTeTbHOM KOHTYPE.
yP https://m.edsoo.ru/ff0cb820
AHanorusi Mexxay MeXaHU4eCKUMHU U
3JICKTPOMArHUTHBIMHU KOJICOAHUSIMHU
®opmyna ToMcoHa. 3aKoH
15 COXpaHEHHUSI DHEPTUHU B UJICATbHOM Bubmorexa LOK
P P https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeTbHOM KOHTYPE
IIpencraBnenne o 3aTyXaromMuX
Koie0aHusAX. BEIHYXIeHHBIS
16 MexaHu4ecKre kKojiebanus. PezoHaHc bubmorexa IIOK
’ ) https://m.edsoo.ru/ff0cbb86
BriayX1eHHBIC 2IEKTPOMAarHUTHBIC
Kosie0aHus
Ilepemennsiii Tok. CUHYyCOUATBHBIHN
epeMeHHbIN TOK. MOITHOCTh
17 CPEMEHHOIO ToKa. A oe bubnnoreka [JOK
TMIEPEMEHHOTO TOKa. AMIUTUTY/THOE U
13 Y https://m.edsoo.ru/ff0cbd34
JEHUCTBYIOIIEE 3HAYEHNE CUITBI TOKA U
HaTPsHKEHUS
Tpancdopmarop. IIpousBoacTso,
18 nepejaya u norpebienue
3JIEKTPUYECKON IHEPTUHU
Y CTpOUCTBO U MIPAKTHYECKOE
19 MIPUMEHEHUE IIEKTPUYECKOTO 3BOHKA, Bubnunoteka [HOK
re’Heparopa NepeMEHHOr0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUM 37eKTporiepeaay
20 DKOJIOrHYeCKUe PUCKHU NpU

MIPOM3BOJICTBE AIEKTPOIHEPTUU.
KyneTypa ucnons3oBaHus
DJISKTPOIHEPTHH B IOBCESAHEBHOM
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JKHN3HU

MexaHu4YecKue BOJIHBI, YCIOBUSI
pacnpoctpanenus. [lepuona. CkopocTh

bubmmoreka IIOK

21
pacupoCTpaHEeHUs U JJIMHA BOJIHBIL. https://m.edsoo.ru/ff0ccas4
Ilonepeunsie U NPOAOJILHBIE BOJIHBI
2 3Byk. CKOpOCTb 3ByKa. [ pPOMKOCTB Bbubmmoreka LIOK
3ByKa. BeicoTta ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
OJEeKTpOMarHUTHbIE BOJIHBI, UX
23 cBolicTBa u ckopocTk. Illkana Bubmmorera LIOK
p ) https://m.edsoo.ru/ff0ccfe0
SJIEKTPOMArHUTHBIX BOJIH
ITpuHIUTIBI paANOCBSI3U U
24 TeneBuAcHUs. Pa3Butue cpencTts
cBs13U. Pagunornokaisa
25 KonTponsHas pabora «Konebanus u Bubnunoreka LIOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpsiMonuHeHOE pacpocTpaHEeHue
2% CBETa B OJIHOPOJIHOM cperie. Bubmmoreka LHOK
Toueunslii ucTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBera
Otpaxenue cBera. 3aKOHbI
27 oTpaxeHus ceeta. [loctpoenne Bubmmorera LIOK
P L P https://m.edsoo.ru/ff0cd4e0
U300pakeHU B TIJIOCKOM 3epKalie
ITpenomnenue ceera. IlonHoe
8 BHyTpeHHee oTpakeHue. IlpenenbHbIit bubnuoreka LIOK
YI'OJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPaKEHHUS
29 Jlaboparopnas pabora «3mepenue Bbubmauoreka LHOK

moKa3aTeJisl MPCJIOMJICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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JInuzel. [TocTpoeHne M300paKeHUH B

30 nuH3e. Popmyiia TOHKOHW JTUH3BI budmorera [OK
- POPMY ) https://m.edsoo.ru/ff0cddle
VBenndeHue JTMH3bI
Jlaboparopnas pabora
31 «HcciienoBanue CBOWMCTB
U300paKEHUI B JIMH3AX»
Jucnepcust ceta. CII0XKHBIN COCTaB
37 6eroro ceera. Llger. JlabopaTopnas
pabota «HabGmroneHune qucnepcuu
CBETa»
13 Hnrepdepenmus crera. Judpakmus Bbubmuoreka LIOK
cera. ludpakuuonHnas pemérka https://m.edsoo.ru/ff0ced22
34 [TorepeyHoCTh CBETOBBIX BOJIH. Bbubmmoreka LIOK
IMonspuzamnus cBeTa https://m.edsoo.ru/ff0cf02e
15 Onrudeckue MpuOOPHl U YCTPOUCTBA U
YCIIOBHS UX OE30MacHOTO IPUMCHEHUS
I'paHuUIIBI MPUMEHUMOCTH
36 KJjaccudyeckoit Mmexanuku. [Toctynatel Bubmmoreka LIOK
CHeUATLHON TEOpHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIFHOCTH
OTHOCUTEIHFHOCTh OTHOBPEMEHHOCTH.
37 3aMeIeHrue BpEMEHU U COKpaIlEHUE bubnmorexa LIOK
P p https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHEPrus ¥ UMITYJIbC PEIATHBUCTCKOM
38 yacTulibl. CBA3b Macchl C SHEPTUEH U bubmmorexa [JOK
eI P https://m.edsoo.ru/ff0cfc68
AMITyJTECOM. DHEPTHs ITIOKOSI
39 KonTponpnas pabora «OnTuka. Bubmnoreka LIOK

OCHOBBI ClTeIMATLHON TEOpUU

https://m.edsoo.ru/ff0cf610
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OTHOCUTCIIBHOCTH»

®otonsl. Popmyra [Tmanka. DHeprus

Bubnaunoreka IJOK

40
W UMITYJIBC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIETOBAHHUE Eu6 IOK
HOJIMOTEKA
41 . A.T.
(borosppexra. Omprrer https://m.edsoo.ru/ff0cffc4
CroseToBa
3akoHbl poTodddekra. YpaBHeHHE
42 OnHmTelHa 11 hoTodddekTa Bubmorexa LTOK
ot ) https://m.edsoo.ru/ff0d015e
«KpacHas rpaauma» ¢orosaddekra
JlaBnenue cera. Ombrter 1. H.
43 JlebeneBa. XuMHU4eCKO€E NEHCTBHE Bubmorexa HOK
slepa. A https://m.edsoo.ru/ff0d04a6
CcBETa
TexHuueckue ycTpoiicTBa u
MPaKTHIESCKOE MPUMEHEHUE:
44
dboTosaneMenT, poTomaTUHK,
COJTHEYHas 6aTapesi, CBETOAUO
bubnuoreka [JOK
Pemenue 3agau 1o reMe « DJIEMEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAaHTOBOM OIITHKI) 5
Mopens atoma ToMcoHa. OIBITEI
46 Pesepdopnaa mo paccesHUIO 0-4aCTHII bubmorexa [JOK
poop p ) https://m.edsoo.ru/ff0d091a
[InanerapHast Mozenb aToMa
Bubnunoreka [JOK
47 IT b
OCTyJIaTel bopa https://m.edsoo.ru/ff0dOafa
W3nydeHnue u noriounieHue (poTOHOB
48 I I/I}ll'le €X0JIe aToMa C O, Hgi"o OBHS Bubmorexa HOK
P pexon . A yp https://m.edsoo.ru/ff0dOafa
SHEPTruu Ha JApyroi. Buasl ciekTpos
49 BonnoBrle cBoiicTBa yacTuil. BoiHbL Bubnuoreka [JOK
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ne bpoitnsa. KopnyckynspHo-
BOJIHOBOH Ayanu3Mm. CIIOHTaHHOE U
BBIHYXJCHHOE H3IyUCeHHE

https://m.edsoo.ru/ff0d0ca8

OTKpI)ITI/Ie PaguOaKTHBHOCTH. OIBITEI

50 Pezepdopma o onpeneneHuto coctaBa bubmmorexa LOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOI'O U3ITYyYCHUSI
CaoiicTBa anbpa-, 6era-, ramma-
51 u3nyuyeHus. BausHue
paIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TIPOTOHA U HEHTPOHA.
H3otonsl. Anbda-pacma. Bubmorexa OK
52 N . https://m.edsoo.ru/ff0d116
DIIEKTPOHHBIN U HO3UTPOHHBIN OeTa- 5
pacnaz. 'amma-u3nydeHue B
DHeprus CBsI3U HyKIIOHOB B sIIIpe.
SnepHble peakuuu. SnepHbii Bubmmoreka LIOK
53 peaktop. [Ipo6nemsl, IEpCEKTUBHI, https://m.edsoo.ru/ff0d135
AKOJIOTHUYECKUE aCTIEKTHI SIACPHOH 6
SHEPTreTHKH
OnemenTapHbie YacTUIbl. OTKPBITHE
Mo3uTpoHa. MeTobl HaOIIOACHUS U
54 peTUCTpaIy JIEMEHTAPHBIX YaCTHLI. Bubnunoreka LIOK
Kpyrmnerit cron «®yHnaMeHTaTLHBIS https://m.edsoo.ru/ff0d0e38
B3auMoieicTBusA. EnquHcTBO
(bu3zndecKoll KapTUHBI MUPay
Bup 3Bé3anoro Heba. Co3Be3nus,
55 sipKH€ 3BE31bI, TUIAHETHI, UX BUIANMOE

JABUOXKCHHUC. CoxHeyHas cuctemMa
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56

Connne. CoysiHeYHast aKTUBHOCTD.
Hcrounnk 3ueprun CoitHIIA U 3BE3T

57

3BE3IBI, UX OCHOBHEIE
XapaKTePUCTUKU. 3BE3MBI ITIABHOM
rocyienoBaTeIbHOCTH. BHyTpeHHee
crpoenue 3BE371. COBpeMEHHBIE
MpeACTaBICHUS O NPOUCXOKJICHUH U
sposrroriu CoJIHIIA U 3BE3.T

58

Maeunsriit [Tyte — nama ['anaktuka.
ITonoxenne u nBmxkenre CoiHIA B
I'anaktuke. [N'anaktnku. Y€pHble
JBIPHI B A/IpaxX TaJIaKTHK

59

Bcenennas. Paz0Oeranne rajakTHK.
Teopus bosnbiioro B3phIBa.
PenukroBoe uznydenue.
MerarajgakTuka

60

Hep CIICHHBIC HpO6J'IeMLI ACTPOHOMUHU

61

KontpomnpHas paboTa « 2J1€MEeHThI
ACTPOHOMHUH U aCTPOPUIUKID»

62

O6o6maronuii ypok. Posb dusuku u
aCTpPOHOMHU B DKOHOMHYECKOMH,
TEXHOJOTUYECKON, COIMaJILHON U
STUYECKOHN chepax AeaTeIbHOCTH
JeJ0BeKa

63

O6o6matonuii ypok. Ponbs u mecto
(bu3uku u acTpoHOMUHU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPa

64

O0o6matromuit ypox. Poib
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(buszmueckoii Teopun B GopMHUPOBAHUU
MpeAcTaBiISHUN 0 PU3NIECKOUN
KapTHUHE MHUpa

O06o6matomuii ypok. Mecto
(buzmyeckoi KapTUHBI MHUpa B 00IIEM

65 psiAy COBPEMEHHBIX €CTECTBEHHO- !
Hay4HBIX MIPEICTaBJIECHUI O IpUPOIE
66 PesepsHblii ypok. MarautHoe 1oie. 1
DIeKTpOMarHuTHAs HHAYKIIHS
PesepBHbIit ypok. OnTuka. OCHOBBI
67 CHEUAITBHON TEOPHUH 1
OTHOCHUTEIILHOCTH
Pezepnerii ypok. KBantoBas ¢usuka. Bubnuoteka [HOK
68 DJeMEeHTBI aCTPOHOMUH U 1 https://m.edsoo.ru/ff0d178
acTpoPU3UKH 4
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YYEHUKA

METOJUYECKHE MATEPHUAJIBI JIJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
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