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Pabouas mporpamma no yuebHOMy npeamery «Puszuka (6a3oBbiit ypoBeHs)» st 10-11 kimaccoB
cocTaBiieHa ¢ yueTom TpedoBanuii denepanpHoro 3akona "O6 o6pazoBanuu B PO" ot 29.12.2012 N 273-
®3; DdrocC COO (mpuka3z Munnpocsemienuss Poccum Ne 413 ot 17.05.2012r. (B pemakuuu OT
12.08.2022 No 732)); denepanpHOi 00pa30BaTEIBHOM MPOTPaMMBI CpeaHEro o0Iero ooOpa3oBaHUs
(mpuka3 Munnpocsemenus Poccun Ne 371 ot 18.05.2023); DenepanbpHoii pabodeii mporpaMmbl CPeTHETO
obmero oopazoBanus «Puzukay» (s 10—11kmaccoB oOpa3zoBaTeIbHBIX OPraHU3alUi 0a30BbIN YPOBEHB )
2023 r.!, OOIl COO MBY «Jlumeit Ne 76» or 30.08.2024 r. JIns COCTABICHHS MPOTPAMMEI
ucnonb3oBaics Koncrpykrop padounx mporpamm ECOO (PabGodas nmporpamMma mo y4eOHOMY IPEAMETY
«®Duszuka» g 7-9 kinaccos (1D 6025266).

[TporpamMmmMa opueHTHUpOBaHA Ha MCTOJb30BaHUE yueOHnka @usmka. 10-11 xmacc: 6a30BbIi u
yrayonennsiit yposuu. / I'.5l. Mskumes, b.b. byxosnes, H.H. Corckuii; mox pea. H.A. ITapdentreroii. -
M.:Ilpocemienne. 2024. B Yuebnom tane MBY «Jluneit Ne76» na usydenue npenmera «Pusnka
otBoautcs B 10 u 11 kimaccax Ha 6a30BoM ypoBHE 68 4acoB - 2 yaca B HEZIEIIIO.

Pabouass mporpamma 1o yueOHOMy mpeamery «Du3MKa» OmpeneNnseT CoIepKaHUE
JEATEIbHOCTH C YYETOM OCOOCHHOCTEeH oOpaszoBarenbHOl moautuku MBY  «Jluneit No 76y,
00pa3oBaTeNbHBIX MOTPEOHOCTEN U 3aIPOCOB O0YUAIOIITUXCSI.

[Iporpamma o ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CpeHEro o0Iiero oopa3oBanus pazpaboTaHa
Ha OCHOBE TIOJIOKEHUH M TPpeOOBaHUH K pe3ysibTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTEIbHON IPOTPaMMBI,
npenctaBieHHbix B ®I'OC COO, a takxke ¢ yuérom denepanbHOil paboueld mporpaMMbl BOCIIUTAHUS U
KOHLICTIIIMK TIpernojaBanus ydeOHoro mnpeamera «@Dusnka» B 00pa3oBaTEIbHBIX OPTaHHU3AIUAX
Poccuiickoit @eneparuu, pean3yoilux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBL.

Copepxanue mporpaMMmbl 1O (U3MKE HalpaBlIeHO HAa (HOPMHUPOBAHHME ECTECTBEHHO-HAYUHOM
KapTUHBI MUpa olyyaromuxcs 10—11 kiaccoB npu o0ydennn ux (usuke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-/ICITeILHOCTHOTO TIo1xoa. [Iporpamma o ¢usmke coorBercTByeT TpedboBanusm GI'OC COO
K TUIAHUPYEMBIM JUYHOCTHBIM, IMPEAMETHBIM M METAaNpeAMETHBIM pe3yabTaTaM OOyueHHus, a TakKke
YUUTHIBACT HEOOXOIUMOCTh PEaATU3alUU MEXKIPEAMETHBIX CBS3CH (PH3UKM C €CTeCTBEHHO-HAYYHBIMHU
yueOHBIMU TIpeIMeTaMu. B Hell onmpenensiroTcsi OCHOBHBIC e M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHEro
obmero oOpa3oBaHMs, TUIAHUPYEMBbIE peE3yJbTaThl OCBOCHHMS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeMeTHbIE, MPeAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 10 ¢u3KMKe BKIIOYACT:IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS Kypca (PU3UKU Ha
0a30BOM YpOBHE, B TOM YHUCIJIE MPEAMETHBIE PEe3yabTaThl MO TrojaM OOyUeHHUs;COoAepKaHhe YIeOHOTO
npenMera «Pu3nKa» Mo rojam o0yyeHusl.

Odu3uka kak Hayka o HauOonee OOIIMX 3aKOHAX MPHUPOIBI, BHICTYNas B KauecTBE y4eOHOTO
nmpeaAMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIAaJ B CHCTEMY 3HAaHUN 00 OKpYXKAaIOIIEM MHpE.
[konpHBIA Kypc (U3UKH — CHCTEMOOOpAa3yIOIIUH IS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBIICHUMN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
buznueckoii reorpadueit u actpoHomueii. Micnons3oBaHue 1 aKTUBHOE MTPUMEHEHNE (DU3HMUECKUX 3HAHUI
OTIpENIeTISIeT XapaKTep W Pa3BUTHE PA3HOOOpPA3HBIX TEXHOJOTUW B cdepe IHEPreTUKH, TPAHCIOPTa,
OCBOEHMSI KOCMOCA, IMOJYYEHHUsI HOBBIX MaTEpHUalOB C 3aJaHHBIMU CBOMCTBaMU M Jpyrux. M3yudeHue
(U3UKHM BHOCUT OCHOBHOM BKJIaJl B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KaPTHUHBI MUPA 00yUJaIOIINUXCS,
B (OpMHUpOBaHHWE YMEHHI MPUMEHATH HAYYHBIH METOJ TMO3HAHUS TPU BBITOJIHEHUU WUMHU Y4EOHBIX
HUCCIIEIOBAaHUMN.

B ocHOBy kypca ¢u3MKM JUIsi YpOBHS CpelHEro oOImiero oOpa3oBaHUs TOJIOKEH psll HIEH,
KOTOpPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJIEPXKUT MaTepuall W3 BCEX pa3leloB (PU3MKH, BKIIOYAET KaK BOIMPOCH KIACCHMUYECKOW, TaK H
COBPEMEHHOM (DU3UKH.

Hoesa cenepanuzayuu. B cooTBeTCTBUU C HeW Mmarepual Kypca (GU3UKH OOBEIUHEH BOKPYT
duznueckux Teopuil. Bemgymmm B Kypce sBiseTcs (GOpMHUpPOBAHUE MPEICTABICHHM O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmzanus mpeanosiaraeT HCMOJIb30BaHUE T'YMaHUTapHOTO
noTeHuuana (U3nIecKoil HayKu, OCMBICIICHHUE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKKe
C MUPOBO33PEHUYECCKIUMH, HPABCTBEHHBIMHU M SKOJIOTUIECKUMH MTPOOTIEMaAMHU.
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Hoes npuknaomoii nanpasnennocmu. Kypc ¢Gusuku mpeanosiaraeT 3HaAKOMCTBO C LIMPOKHUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCpeCTBOM BBEACHHUS 3JIEMEHTOB COJIEP)KaHHUs, MTOCBSIIEHHBIX
HKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTUEM TEXHUKU M TEXHOJIOTHH, a
Takke 00CyKAeHHs MPo0IeM palliOHaIbLHOTO MPUPOIONOIB30BaHNUS U SKOJIOTHYECKON OE301MacCHOCTH.

CrepXHEBBIMH AJIEMEHTaMHU Kypca (PU3UKU Ha YPOBHE CpPEeTHEro OOIIero 00pa3oBaHUs SBISIOTCS
¢uznueckue teopuu (hopMHUpOBaHHME MPEICTABICHUNH O CTPYKTYpe MOCTPOEHUS (PU3UUYECKOW TEOpUH,
ponu (yHIAMEHTAJIBHBIX 3aKOHOB M MIPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOE, IPaHUIaxX
MPUMEHUMOCTH TEOPUH, IJISl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CuCTeMHO-EeSITETbHOCTHBI TOAX0A B Kypce (HU3UMKU pPEaTM3yeTcss MPexae BCEro 3a CuéT
OpraHHU3aIH YKCIEPUMEHTAIBHOMN JesTeNbHOCTH o0y4atomuxcs. s 6a30BOro ypoBHsS Kypca (pU3UKH —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX PadoT,
KOTOpBIE B Mporpamme Mo (usuke oObeIUHEHBl B OOIIMN CHHCOK YYEHHYECKHX MPAKTHYECKUX padoT.
Briienenne B yka3aHHOM MEpeYHE JIA0OPATOPHBIX paboOT, MPOBOIUMBIX Ui KOHTPOJS M OLEHKH,
OCYIIIECTBIISIETCSl YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIecca UCXOS U3 0COOEHHOCTEN TIAHUPOBAHUS U
ocHamieHusi kabunera (usuku. [Ipm 3TOM oOOecmeunBaeTcss OBIAJACHUE OOYYAIOIUMUCS YMEHUSIMHU
MPOBOANTH KOCBEHHBIE M3MEPEHMsI, UCCIEAOBAHUS 3aBUCUMOCTEH (DU3HMUECKUX BENUYHH U MOCTAHOBKY
OIIBITOB I10 IPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue yaensieTcsl PelIeHUI0 pacdETHBIX M KauyeCTBEHHBIX 3ajad. [lpu srtom mns
pacu€THBIX 3a7ay TPUOPUTETOM SIBISIOTCA 3aJadyd C SBHO 3aJaHHOH (HU3MYECKOW MOJEIBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjeia Kypca, Tak U
MHTETPUPYS 3HAHUA U3 Pa3HBIX pa3/ienoB. /[l kKadeCcTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/laHus Ha
00BsICHEHHE TPOTEeKaHUA (DU3MUECKUX SIBICHUNM U TMPOLECCOB B OKPYXKAIOMIEH >KU3HH, TpeOyrolue
BbIOOpPaA (hHU3MUECKON MOJIENH JUIsl CUTYalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO k MmaTepuaibHO-TEXHHUYECKOMY O00eCHeYEeHUIO
y4eOHOTO Tporecca 0a30BbIl yPOBEHBb Kypca (PM3UKH Ha YPOBHE CPEAHET0 001Iero o0pa3oBaHus JOKEH
U3y4aTbCs B YCIOBHUSX IMPEIMETHOro KaOuHeTa (DU3MKU UM B YCIOBHUSX HHTETPUPOBAHHOTO KabWHeETa
MPEJMETOB E€CTECTBEHHO-HAyYHOTro IMKkia. B kabuHere Gu3uku AOMKHO OBITH HEOOXOIUMOE
naboparopHoe 00OpyAOBaHWE JUIsl BBIMOJTHEHUS YKa3aHHBIX B IMporpaMMe Mo (U3MKE YU4EeHHYECKHX
MPAKTUYECKUX pabOT U IEMOHCTPAITMOHHOE 000pYJOBaHHE.

JlemoHCcTpannoHHOe 000pyAoBaHHe (POPMHUPYETCS] B COOTBETCTBUHU C MPUHIIUIIOM MHUHHUMAIbHOM
JIOCTaTOYHOCTH M 00OecnedynBaeT MOCTAHOBKY NEPEUYHCICHHBIX B IPOrpaMMe IO (PU3MKE KIHOYEBBIX
JEMOHCTpAlMl  JJI1  HMCCIENOBAaHUA M3Yy4aeMbIX SIBIIGHMM M  TOPOLECCOB, SMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHUM.

JlaboparopHoe oOOpymOBaHWE Ui YYCHHUECKUX MPAKTUUYECKHX paboT (GopMupyercs B BUIC
TEMaTHYECKUX KOMIUIEKTOB M OOECHeuMBaeTCs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYyYarolUXCS.
Temaruueckue KOMIUIEKTBI Ta0OPaTOpPHOrO 000pyAOBaHHUS JOJKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIIbHBIX CUCTEM B
BUie HU(PPOBBIX JTAOOPATOPHHA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

° (I)OpMI/IpOBaHI/IC HHTCpECAa U CTPEMIJICHU A o6yqa10nmxc;1 K HAYYHOMY U3Y4YCHHIO IIPUPOIBLI,
Pa3BUTHUEC UX MHTCIUICKTYAJIbHbBIX U TBOPUCCKUX CHOCO6HOCTGI>1;
° pPa3BUTHC HpeI[CTaBJ'ICHI/Iﬁ 0 HayYHOM METOAEC ITO3HAaHUA n (I)OpMI/IpOBaHI/IC

MCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPYXXAIOIIUM SIBICHUSAM;(DOPMUPOBAHHE HAYYHOTO MHPOBO33PEHHUSI
KaK pe3y/ibTaTa U3y4eHHUs: OCHOB CTPOCHMS MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

o dbopMHUpOBaHHE YMEHUM OOBSCHATH SIBJICHHS C WCIOJB30BaHUEM (U3MUECKUX 3HAHWUU U
HAYYHBIX JI0OKa3aTeJIbCTB;()OPMHUPOBAHUE MPEACTABICHUA O poiaM (U3MKU JUISL Pa3BUTUS JPYTUX
€CTCCTBCHHBIX HAYK, TCXHHUKHU U TEXHOJIOTHIH.

JlocTiKeHHe 3TUX IieNieil o0ecreynBaeTcsl pelieHHeM CIeIYIOIUX 33134 B MPOLecce U3yYeHHS
Kypca (pU3HKU Ha YpOBHE CpeJIHEro o0Iiero oopa3oBaHus:

. npuoOpeTeHre CUCTeMbl 3HaHMKA 00 OOmMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXaHHKY, MOJCKYIAPHYIO (HU3UKY, DJICKTPOJHMHAMHKY, KBAaHTOBYIO (HU3UKY H
3JIEMEHTHI acTpOU3UKU;(HOPMUPOBAHHE YMEHUH MPUMEHSATh TEOPETHUECKUE 3HAHUS A OOBSICHEHUS
(¢u3nyeckux SBICHUH B TPHPOJAEC W Uil TPHHATHS NPAKTHYECKUX pEUICHUH B ITOBCEJHEBHOU
KHU3HH;0CBOCHUE CITIOCOOOB pEIIeHUs pa3IMYHbIX 33j]au C SBHO 33aJ]aHHOH (hU3MYecKoi MOAEeNbIo, 3a1ad,
HOAPa3yMEBAONINX CAMOCTOSTEIbHOE CO3JaHNe (PU3NIECKON MOJIETH, a/ICKBAaTHOW yCIOBHSIM 33/1a4H;



. MOHMMAaHHE (PU3UYECKMX OCHOB M MPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX IPOLECCOB, MX BIUSHUSA Ha OKPYXKAIOLUIYI0 CpEAY;OBIAJEHUE METOAAMHU
CaMOCTOSITEJILHOTO ~ IJIAHUPOBAaHUST M MPOBENEHUS (PU3MYECKUMX JKCIEPUMEHTOB, aHaliu3a U
UHTEpHpeTanud WHPOPMALUK, OINpPENEICHUsT JOCTOBEPHOCTH IOJYYEHHOTO pe3yJbTara;Co3/1aHue
YCIIOBUH JJIsl pa3BUTHS YMEHUI MPOEKTHO-UCCIIEI0BATENIbCKOM, TBOPUECKON AESITETbHOCTH.

Conep:xanue yyeOHoro npeamera «®@u3zuka» Ha 6a3oBom ypoBHe B 10 kiacce

Paznea 1. ®u3nka u MeTOAbI HAYYHOT'0 MO3HAHUS

O®usuka — Hayka o npupone. HayuHble MeToapl MO3HaHUA OKpyxKarmouero wmmupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B MPOILIecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GU3NUYECKUX SIBICHUN U TTpolieccoB. Hayunbie runoTe3sl. @usnueckue 3aKOHBI U
Teopuu. I'paHu1Ibl PUMEHUMOCTHU (PU3UUYECKUX 3aKOHOB. [IprHIIUIT COOTBETCTBUSI.

Pons 1 MecTo u3uku B OPpMUPOBAHUN COBPEMEHHOIN HAYYHOW KapTUHBI MUPA, B MPAKTHYECKON
JEATEIIBHOCTH JIFOJIEH.

Jlemoncmpayuu
AHaoroBbIie ¥ ITU(GPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgea 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxkeHUE. OTHOCUTENBHOCTh MEXAHMYECKOro ABMXKEeHUs. Cucrema oOTCuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpedHssI CKOPOCTh, MTHOBEHHAass CKOPOCTh) U YCKOPEHHE
MaTepHaIbHOM TOYKH, UX MPOEKIIMH HA OCH CUCTeMbI KoopAuHaT. ClIoKeHne MepeMEenIeHUN U CI0XKEHNE
CKOpPOCTEH.

PaBHOMepHOE U pPaBHOYCKOpEHHOE TMpsSMONMHENHHOe [BXKeHHe. [paduxku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHS MaTEpUAIbHONW TOUYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiiHoe nBuxeHue. [[BHKeHnE MAaTEepHAIbHON TOYKHU MO OKPYKHOCTH € MOCTOSHHOM MO
MOJIYJIF0 CKOPOCTBIO. YTJOBas CKOPOCThb, JHHEHHass ckopocTh. [lepumon u dYactoTa oOparieHwus.
[lenTpocTpeMHUTENTbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBAa M NPAKTUYECKOE MPUMEHEHHE: CIUIOMETP, ABM)KEHHE CHAaps/iOB,
LIETIHBbIE U PEMEHHBIE NIEpeavn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WLTIOCTPALMS KWHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHH3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

Habmoienue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO ITaICHHUS.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3yuenne HepaBHOMEPHOTO IBM>KEHUS C 1I€JIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHHUS] MEXKIY IYTSIMH, TPOWJIECHHBIMH TEJIOM 3a IIOCJIEI0BaTEIIbHbBIC
paBHbIE TPOMEKYTKM BPEMEHU IMPU PABHOYCKOPEHHOM JBUKEHUH C HAYaJbHON CKOPOCTHIO, pPAaBHOM
HYITIO.

N3yuenue nBUKEHUS MIApUKaA B BI3KOU KUJKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocutenbHOcTH [anmwmied. Ilepeiii 3akoH HproToHa. MHepumMambHBIE CUCTEMBI
OTCYéTa.

Macca tena. Cuna. Ilpunuun cynepno3uinuu cui. Bropoit 3akoH HproToHa 11 MmaTepuaibHOU
Touku. Tpernii 3akoH Hbl0TOHA JUIsi MaTEpUAIIBHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tsokectu. [lepBas kocmMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenne. Bungbl Tpenust (mMokos, ckoyibkeHus, kadeHus). Cunma tpeHus. Cyxoe tpenue. Cua
TPEHHSI CKOJILKEHUS U Criia TpeHus nokosi. Koaddumment tperus. Cuna conpoTUBICHUS TIPU TBUKCHHUH
TeJa B )KUJIKOCTH WJIU Trase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuiibl OTHOCUTENBHO OCH BpamleHus. [1nedo cumbl. Y ciaoBus paBHOBecus TBEPAOro Tea.

TexHuyeckue ycTpoiicTBa UM INPAKTUYECKOE IMPUMEHEHHWE: IOALIMIIHUKH,  JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHHE Macc B3aMMOJIEHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MTAJICHUU.

CpaBHEeHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Buibl paBHOBECHS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHHUKAIOUIUMX B IPYKMHE M PE3MHOBOM 00pa3slie,
OT ux nedopmanuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Wmnyneec MarepuanbHOM TOYKM (Tesla), CUCTEMbl MaTepUalbHBIX ToueK. VIMIyslbc CuUIbl U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHON TOUkH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorenumaneHas sHeprus. lloreHnumanbHas HHeEprus ynpyro JaeGopMHpPOBAHHOW MPY>KHUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[loTeHuManpHble W HENOTEHUMATbHBIE CHUJbl. CBS3b pabOThl HEMOTEHIHAIbHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW YHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHnyeckue ycTpoiCcTBa U MPAKTUYECKOE IIPUMEHEHUE: BOJIOMET, KONIEP, IPYKUHHBINA MTUCTOJIET,
JBUKEHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIIMAIbHON YHEPTUH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenne abCoOIOTHO HEYNIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3M pabOThl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEpruH Teja Ha MpHMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pazpnen 3. MosekyasipHasi QU3MKa ¥ TEPMOAUHAMMKA

Tema 1. Ocnoevt MOIEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KUHETHUYECKOW TEOPUHM M WX OIBITHOE OOOCHOBAHUE.
BpoynoBckoe nBuxenue. uddysus. XapakTep ABMKEHUS M B3aUMOJCHCTBUS YACTHI[ BELIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mozenei. Macca u pazmepsl Mosekyi. KonuyectBo BemectBa. [locrosinnas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopens wuneanbHoro raza. (OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETUYECKOH TEOpUH
UJeaNbHOrO Ta3a. AOCOIIOTHAs TeMIeparypa Kak Mepa CpPeIHEW KWHETHYECKOW SHEPTUH TEIIOBOTO
nBkeHus: yactul rasza. lllkama temmnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHjeneeBa—
Knaneiipona. 3akon Jlanerona. M3onponeccsl B uaeaaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npepcraBneHNe H3OMPOIIECCOB: U30TEPMa, H30X0pa, H300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu



OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOEHHUE BellecTBa, ¢pororpaduu MOJIEKY OpraHUuYeCKUX
COCIMHECHUI.

OmnbrTel 10 TG GY3UN KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopenb, HIUTFOCTPUPYIOLLAsk TPUPOY AaBJICHUS ra3a Ha CTEHKHU CoCcya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U1€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpEHUH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPAMU COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoannaMuveckas cucreMa. BHYTpeHHsIsl SDHEPTUsT TEPMOIUHAMUYECKON CHCTEMBI U CIIOCOOBI
e u3Menenus. KonnyectBo TemioTel U padborta. BHyTpeHHsIsI SHEprusi OJJHOATOMHOIO HICalbHOTO Tasa.
Bunp! Teronepenauu: TEMIONPOBOIHOCTb, KOHBEKIUS, N3ITydYeHHUE. Y 1eTIbHas TEIII0EMKOCTh BEILECTBA.
KonuyecTBo TEIIOTHI IpH TEIUIONEpEAAUE.

[lonsatne o6 ammabatHoM mporuecce. IlepBriii 3akoH TepMoamHaMuKku. lIpuMmeHeHne mHepBOTO
3aKOHA TEPMOJMHAMHUKY K H3ompoieccam. [’ padudeckas nHTeprperanus paboTh rasa.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTuMoCTh MPOIeccoB B IPUPO/IE.

TernnoBeie Mammubl. [IpuHIMNBL AelicTBUS TemaoBbIX MamuH. [IpeoOpazoBanus sHepruu B
TeroBblX MamuHax. Kosdduuument momesnoro aeictBust TeroBoil mamuHbl. Llukn Kapao u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETHKH.

TexHuyeckue ycTpoiicTBa M IMPAKTUYECKOE MPHUMEHEHHUE: JIBUraTellb BHYTPEHHETO CrOpaHUs,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH YHEPrUH TeJla IMPU COBEPIICHUHU paOOThI: BHUIET MPOOKU M3 OYTHUIKH MO
NEICTBHEM  CXaToro BO3AyXa, HarpeBaHue »d¢dupa B JaTyHHOW TpyOke TyTéM  TpeHHUsA
(BHI€OIEMOHCTpALIHSA).

N3menenne BHyTpeHHEH 2HEPTUuu (TEMIIEpaTyphl) TeNa MpHU TEIIonepeaaye.

OmnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcamus. Mcnapenme u kumneHue. AOCOTIOTHAS W OTHOCHUTEIbHAs
BIQXKHOCTh BO37yxa. HacelmeHHsli mnap. VYaenbHas Temjora mnapooOpa3oBaHHs. 3aBUCHUMOCTb
TEMIEPATYpPbl KUIIEHUS OT J1aBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIUS CBOMCTB KPHCTAJIOB.
Kunkue xpucramisl. CoBpemeHHble MaTepuanbl. [lnaBieHne W KpucTau3anus. Y IelpHas TeIioTa
riaBienus. Cyonumarus.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoicTBa U MPaKTUIECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJTIOPUMETD,
TEXHOJIOTHH MOJIYYEeHHS COBPEMEHHBIX MaTepUasoB, B TOM YUCIIe HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX apOB.

Kunenne npy NoHM>KEHHOM JIaBIEHUM.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne OTHOCUTEIBHOM BJIa)KHOCTH BO3/TyXa.

Pa3znea 4. diekTpoguHAMUKA

Tema 1. Inexmpocmamuka

DJNeKTpu3anus Tell. DJIEKTpUYecKuil 3apsan. [IBa Buaa snekTpuyeckux 3apsaaoB. [IpoBogHUKH,
JUAJIEKTPUKU U TTOJYIPOBOJIHUKH. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.



BzaumopeiictBue 3apsinoB. 3akoH Kymona. ToyedHBIM AlEKTpUUECKUN 3apsii. DIEKTPUUYECKOE
nosie. Hanpsk€HHOCTD 3iieKTpudeckoro nosid. IIpuHnmn cyneprno3unyu 3JIeKTpUudecKux mnosen. Jlunun
HaIpPSKEHHOCTH 3JIEKTPUIECKOTO MOJISL.

Pabora cun snekrpocrarnyeckoro monsd. Ilorenuman. Pasnocts motenumanoB. [IpoBogHUKN U
JUAJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. J(uanekrpuyeckas NpoOHUIAEMOCTb.

OnekrpoémkocTh.  KonumeHncarop. IOJEKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa. DHEprus
3apsSYKEHHOI0 KOHJIEHCATopA.

TexHuyeckue ycTpolcTBa M NPAKTHUUECKOE NPUMEHEHHE: 3JIEKTPOCKON, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JEKTPOnpuOOpOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEII.

[IpoBOHMKY B 31EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTDb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIaJM IUIACTHH, PaCCTOSHUS
MEXAY HUMH U TU3IEKTPUIECKON MPOHNULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DONEeKTpUUECKUH TOK. YCIIOBUS CYLIECTBOBAHMS 3JEKTpHUUecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LEmu.

DIEeKTpUYECKOE COINPOTUBJIEHUE. YJIeIbHOE COINpPOTHBIECHHE BemecTBa. llocnenoBarensHoe,
NapaJyIeIbHOE, CMEIIAHHOE COECIMHEHNE ITPOBOHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIEKTPUYECKOT0 TOKA.

DNeKTpOABMKYIasi CUJla U BHYTPEHHEE CONPOTUBIIEHNE HCTOYHUKA ToKa. 3akoH OMa Ji1sl HOJTHOU
(3aMKHYTOI) 35ekTpuyueckoi nenu. Koporkoe 3ambikaHue.

DNeKTpOHHAas NPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBHCHUMOCTH COINPOTUBIICHHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAs! M MPUMECHAs! POBOJMMOCTb MOJIYTIPOBOAHUKOB. CBoiicTBa P—N-
nepexoza. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUH TOK B PACTBOPAX U PaCIUIaBaX MIEKTPOIUTOB. JINEKTPOIUTHUECKAS JUCCOLIUALUS.
DIEeKTPOITH3.

OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENIBHBIN paspsa. MonHus.
[Tna3zma.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IMPUMEHEHME: aMIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPHl U (POTOPE3UCTOPHI, MOIYNPOBOIHUKOBBIM AHON,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSIKEHUSL.

3aBUCUMOCTD CONPOTHUBIIEHUS LIMINHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLIAIA TIONIEPEYHOTO
CEYEeHMS U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3mMepeHue 3IeKTpoABMKYIIEH cHilbl. KOpOTKOE 3aMbIKaHNE rajJbBaHUYECKOTO JIEMEHTA
Y OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoii pa3psia 1 MpOBOJIUMOCTh BO31yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3yueHne CMEMaHHOTO COCIMHEHNS PE3UCTOPOB.



N3mepenne 31eKTpOABIKYILECH CHITBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COIPOTUBIICHHS.

Habmonenue anekrpoinusa.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 10 Kkjacce OCymIECTBISIETCS C  Y4ETOM
COZIEPIKATEIbHBIX MEXKIIPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XWMHH, Teorpaduu u
TEXHOJIOTHH.

Medicnpeomemmvle nonamus, CBI3aHHBIC ¢ M3yYEHHEM METOJIOB HAYYHOTO TO3HAHHUS: SIBICHHE,
Hay4yHbId (aKT, THUIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, JKCIICPUMEHT,
MOZIETTMPOBAHKE, MOJICIb, U3MEPEHHE.

Mamemamuka: pelieHue CHCTEMbl YpaBHEHHH, NuHeiHas (yHkius, mapabona, runepboia, uX
rpauKy U CBOICTBA, TPUTOHOMETPHYECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHTCHC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUH HA OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB.

Buonocusa: mexanndeckoe IBIKEHHE B JKUBOW mpupone, nuddysus, ocMoc, TEII000MEH KHBBIX
OpPraHu3MOB (BUbI TEIJIONEPEAAYH, TEMIOBOE PABHOBECHUE), HIICKTPUYECKHE SBJICHHUS B KUBOU MPHUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIKOCTEH M Ta30B, SJIEKTPUYECKHE CBOWCTBA
METAIIJIOB, AJIEKTPOIIUTHYECKAs TUCCOLMAIIHS, TAIbBAaHHUKA.

T'eoepaghus: BaxxHOCTHh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHne JBWKEHUH C HCIIOJIB30BAHUEM MEXaHU3MOB, YYET TpEHUS B
TEXHUKE, MOJIIAITHIKY, MCIIOJIb30BAaHIE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHKE (pakera, BOJOMET U
JpyrHe), IBUraTelb BHYTPSHHEIO CrOpaHus, MapoBas TypOuHa, OBITOBOW XOJOAMIBHUK, KOHIAUIIMOHED,
TEXHOJIOTUH TMOJyYCHUs COBPEMEHHBIX MaTEpUAIIOB, B TOM YHUCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
JNIEKTPOCTAaTUYECKasi — 3alluTa, 3a3eMJIGHHE DJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIH HpPHUHTED,
3IIEKTPOHArpeBaTEIbHBIE TPUOOPHI, JTEKTPOOCBETUTEIBHBIE IPUOOPHI, FATbBAHUKA.

Conep:xanue yueOHoro npeamera «®usuka» Ha 6a3oBoM ypoBHe B 11 kiacce

Pazpnen 4. DuekrpoauHaMunka

Tema 3. Maznummnoe nosne. I1eKmMpPoOMazZHUMHAA UHOYKYUSA

IloctosiHHBIE MarHWTHL. B3auMozeicTBHE NOCTOSHHBIX MarHUTOB. MarnuTHoe moze. Bekrop
MarHuTHOM WHAYKUUU. [IpUHIMII Cynepno3sMuuMy MAarHWTHBIX MOJiel. JIMHUM MarHWTHOM WHIYKIUU.
KapTuHa nuHMI MAarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1oJsie TpoBOJHUKA ¢ TOKOM. KapThHa NTMHUNA MHAYKIHUHA MarHUTHOTO MOJIS JJIMHHOTO
IPSIMOrO TNPOBOJHUKA M 3aMKHYTOTO KOJBLEBOIO IPOBOAHMKA, KaTymIKH ¢ TokoM. OnblT Opcrena.
BzaumopeiicTBue mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHua, e€ MOAyidb W HampaBieHue. J[BUKeHHE 3apsKEHHOM YacTHUIbl B OJHOPOJIHOM
MarHuTHOM nose. PaGora cumsl Jlopenna.

SBneHue  SIEKTpOMarHUTHOM  mHAyKuuu. [loTok  BekTOpa  MAarHUTHOM  MHIYKIUU.
ONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHuTHON uHAykuuu dapanes.

BuxpeBoe oanexTpudeckoe 1oJie. OIEKTPOABMXKYINAS CHJIA HWHIAYKIMM B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

WNHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILASL CUJIA CAMOMHIYKIIMH.

DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

Texnuyeckue  ycTpoiicTBa U NPAKTUYECKOE  TMPUMEHEHHE:  IMOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBI, AIEKTPOIBUIaTENb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, UHAYKLIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

BzanmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH.



[IpaBuio Jlenna.

3aBI/ICI/IMOCTB BHCKTpOI[BH)ICYH_[eﬁ CHUJIBI I/IH,Z[yKI_[I/II/I oT CKOpOCTI/I N3MCHCHUS MAarHUTHOTI'O ITOTOKaA.
SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

UccnegoBanue necTBUSI MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON WHYKITHH.

Pa3gen 5. Kojre0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUS

Konebartenbnas cucrema. CBoboaHbIE MexaHHYeckHe KoseOaHus. ['apMoHHuUeckue KoyieOaHUs.
[Tepuon, wactora, ammutyna u (asza xonedanwii. [IpyXKuHHBIA MasSTHUK. MaTeMaTHYeCKH MasTHUK.
YpaBHEeHHE rapMOHHYECKUX Kosiebanuil. [IpeBpalieHre sHepruu npyu rapMOHHMYECKUX KOJICOaHHSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE  3JIEKTPOMAarHUTHbIE KOJ€OaHHMsT B HJICAJTBHOM
K0JIe0aTEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHHYECKUMH U JJIEKTPOMArHUTHBIMU KOJEOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B MJ1€aIbHOM K0J1€0aTEIIbHOM KOHTYpE.

[IpencraBienne o 3aryxarolux KojleOaHUsIX. BBIHYXJIEHHbIE MeXaHWYecKHue KoyieOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3IE€KTPOMarHUTHbIE KOJIeOaHusl.

[lepemennbii TOK. CHUHYCOMJANbHBIM IMEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKa.
AMIUTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHHUSL.

Tpanchopmarop. IlpousBoicTBo, mepegadya ©  MOTpeOJIEHHWE  DJICKTPUUYECKON  SHEPruu.
DKOJIOTUYECKUE PUCKU IPU IPOU3BOJCTBE 3IEKTpo3Hepruu. KynbTypa ncnoab30BaHus JIEKTPOIHEPTUU
B [IOBCEJTHEBHOM KU3HH.

TexHu4eckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKUHA 3BOHOK, I'€HEPATOp
NIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KojeOaTenbHOW CHUCTeMbl (TPY)KMHHBIH WJIM MaTeMaTHYeCKHi
MasITHHK).

Habmoenue 3aTyxatoniux kojaeOaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJeOaHUM.

Habmtonenue pezonanca.

CB0OOOHBIE ANIEKTPOMAarHUTHbIE KOJIeOaHusI.

OcuumnorpamMmsl (3aBUCUMOCTH CUJIbI TOKA U HAMPSYKEHUsI OT BPEMEHH) JJI 3JI€KTPOMAarHUTHBIX
KoJie0aHui.

Pe3zonanc mnpu mocneaoBaTeNbHOM COEAMHEHUM PE3UCTOPa, KATYIIKHM HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUU 3IEKTpOIIepeaayn.

Yuenuueckuii sxkcnepumenm, nabopamopmule pabomoi

HccnenoBanme 3aBUCHMOCTH MEPHOJIa MaJIbIX KOJICOaHHM Tpy3a HA HUTHU OT JAJUHBI HUTU U MacChl
rpysa.

HccnenoBanne NmEpeMEHHOTO TOKA B LENM U3 IOCIENOBATEIIBHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHnueckue BOJIHBI, ycloBHUsl pacnpocTpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHEHHUS H
JuTHA BOJIHEL. [lonepeuHsie U mpoaoibHble BOMHBL MHTepdepeHus u mudpakius MeXaHn4ecKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHuTHbIE BOJIHBL. YCIIOBUS U3JIYYEHMs] DJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHOi BOiHe. CBOICTBa 3JIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe, TpeloMIieHue, moyspusanus, audpakuus, naTepdeperimsa. CKOpoOCTh dIEKTPOMATHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIB pagroCBA3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
yIbTPa3BYKOBasl JMArHOCTUKA B TEXHUKE W MEIHUIIMHE, pajap, PaIUuONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-nieun.

Jlemoncmpayuu



O6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Kone6momeecs: Teno Kak HCTOYHHK 3BYKA.

Habmonenue orpakeHus U NpeaoMIICHUS MEXaHUYECKHUX BOJIH.

Ha6monenne naTephepeHnu U AuPpakind MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaGimoienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, NPEIIOMIIEHUE, MOJIApU3alus,
nudpakuus, tHTEpHepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. lIpsMonuHeliHOE pacpoCTpaHEHUE CBETAa B OJHOPOAHOW cpene. Jlyu
cBera. TOUeUHBI ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHre n300paKeHU B INTIOCKOM 3epKalie.

[Ipenomiienne cBera. 3akOHBI HpPETOMIICHUS cBeTa. AOCOJIOTHBIM MOKa3aTesb MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHoro BHyTPEHHEr0 OTPaKeHUS.

Hucnepcus ceera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiue U pacceuBarolive JIMH3bL. TOHKas juH3a. POKYCHOE pacCTOSIHME M ONTHYECKas
cuina ToHKol auH3bL. [locTpoenue n3o0pakeHUi B COOMPAIOIIMX U paccerBarIuX TuH3ax. Dopmyrna
TOHKOM JIMH3EI. Y BEeJIMUCHHE, TaBacMOe JTNH30H.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.

BonnoBas onrtuka. UuTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. YCIIOBUS HAOTIOACHUS
MaKCUMyMOB W MHHHMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakius cera. dudpakiuonHas pemérka. Y cloBrue HAOIOIEHUS II1aBHBIX MAaKCUMYMOB TIPH
naJIeCHUM MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuueckue yCTpOHCTBA W TNPAKTUYECKOE MpPHMEHEHHWe: OYKW, Jymna, (oToanmapar,
MPOEKIIMOHHBINA ammapar, MHUKpPOCKOI, TENECKON, BOJOKOHHAs OMNTHKA, AU(PPAKIHOHHAS pEIIETKa,
HOJISIPOU /.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHUE U peoMieHHe cBeta. OnTuueckrue npruoopsl.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens CBETOBOAA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue nunrepdepeHimu ceera.

Habmonenue nudpaxkuuu cera.

HaGmronenue qucnepcuu certa.

[Tonyyenue cnekTpa ¢ HTOMOIIBIO PU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PELIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pasnea 6. OcHOBBI cleIMAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnnBl NPUMEHMMOCTHM  KJIACCHYECKOM MexaHukH. [locTymarel cnenuanbHOM — TEOpuu
OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTb MOAYJS CKOPOCTH CBETa B BAaKyyMe, IPHUHIUII OTHOCUTEIBHOCTU
OWHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JIEHNE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSI.

Paznea 7. KBanTtoBas pusuka

Tema 1. Inemenmul KGAHM OGO ONMUKU

®otonbl. opmyna [Tnanka cBs3u sSHEPrUH POTOHA C €T0 YACTOTONH. DHEPrus U UMIYJIbC (DOTOHA.

OtkpeiTe u uccnenoBanue (ororpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbsl (oTodpdekra.
VYpaBuenne DitnmreitHa 1y hotodddekra. «KpacHas rpanuia» Gorodddexra.

JNasnenue ceera. Onbitel I1. H. JIeOenena.



XUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoiCTBa U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTONATUHK, COTHEUHAS
OaTapest, CBeTOIUOI.
Jlemoncmpayuu
®dotor(hPeKT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHEro GpoTtodpdekra.
CBeTOoqUOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -yactui. [lnranerapras Mojaenb
atoma. Iloctynarel bopa. M3nydyenue u nornomenue (GOTOHOB MpH IEPEX0/e aToMa ¢ OJHOIO YPOBHS
SHEpruu Ha Apyroil. Buapl ciekTpoB. CekTp ypoBHEH 3HEPIHH aToMa BOJOPOJIa.
BousiHoBsie cBoiicTBa yacTull. Bonubl ge bpoins. KopnyckynspHO-BOJHOBOM 1yanu3m.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.
TexHuueckue ycTpoiicTBa M IPAaKTUYECKOE IMPUMEHEHUE: CHEKTPAJIbHbIA aHAIN3 (CHEKTPOCKOII),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Onpenenenne AJIMHBI BOJIHBI JIa3epa.
Habnronenne muHeyaThIX CIIEKTPOB U3ITyUYCHUS.
Jlazep.
Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
Hab6mronenue nuHeiHyaToro CriekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JO0KA3bIBAIOIINE CIIOXXHOCTh CTpOEHMs siipa. OTKpBITHE pPaJHMOaKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio cocraBa pajroakTHBHOTO m3nydeHus. CBoiicTBa anbda-, Oera-,
ramMma-Hu3iy4eHus. BiausHue paaroakTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpbiTHE TpOTOHA U HeWTpoHa. Hyknonnast Mmozens anpa I'eiisendepra—lBanenko. 3apsn sapa.
Maccosoe unciio sapa. M3otomnsl.
Anbda-pacnaa. ONEKTPOHHBII M MO3UTPOHHBIA Oera-pacman. I'amMma-uznyuyeHue. 3akoH
pazvoaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.
Snepusle peakuuu. JlelieHUe U CUHTE3 SAEP.
SAnepubiii peaktop. TepmosinepHblii cuHTe3. [IpobieMbl U MEPCIEKTUBBI SIEPHONH SHEPreTUKU.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON IHEPTETUKHU.
OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.
MeTobl HaOMIOJCHUS U PETUCTPALIH 3I€MEHTAPHBIX YaCTHII.
®dyHaamMeHTaabHbIe B3auMoeiicTBusl. EqUHCTBO (pu3nueckoil KapTUHBI MHpa.
TexHuyeckue ycTpoiicTBa U IMPaKTUUECKOE IPUMEHEHHE: JO3UMETpP, KaMepa BuiibcoHa, saepHBbIi
peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMMH H ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpHuKitaqHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConneuHasi akTuBHOCTb. Mcrounuk sHepruu ConHua U 3BE37. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpaMMa  «CHEKTpPaJbHBIM  KjJacC —  CBETUMOCTb».  3BE3/bl  IJIABHOU
IIOCIIEAOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» IUIA 3BE3] INIABHOM IOCIECIOBATEIBHOCTH.
Buytpennee ctpoenue 3B€31. CoBpeMEHHBIE NPEACTABIECHUS O IPOUCXOXKACHUM U 3Boitonnu ConHua u
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama [anmaktuka. [lonoxxenue u napwxenne Connna B [Mamaktuke. Tumbl
rajlakTuK. PaguoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX aJIaKTHK.



Bcenennas. Pacmupenne Bceenennoit. 3akon Xa00ma. Paz6eranue ramaktuk. Teopus bosbiioro
B3pbIBa. PENUKTOBOE M3ITyueHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOiieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaOmoieHust HEBOOPYKEHHBIM TJIa30M C HMCIOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKCHUNA IS
orpezieNieHus MOJIOKEeHHUsI HeOeCHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
NOJIYLIAPUSL U IPKUE 3BE3MBI.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro [lyru.

O0o0maroniee NoBTOpPEeHUE

Pons pu3uku M acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMAIBHOW M ITHYCCKOM
cdepax AesITeNLHOCTH YEIOBEKA, POJIh M MECTO (PM3HKHU M aCTPOHOMUH B COBPEMEHHOW HAyYHOU KapTUHE
MUpa, poib GU3NYECKON TeoprH B (OPMUPOBAHUU MPEACTABICHUIN 0 (HU3MUECKOIl KapTUHE MUPA, MECTO
(bu3MYECKON KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O
pUpoe.

MexnpeameTHble CBSI3U

N3yuyenne kypca ¢usuku ©Oa3zoBoro ypoBHs B 11 Kkjacce ocymiecTBisercs ¢ y4€ToM
COJIEPKATEIBHBIX MEXIIPEJAMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduu U
TEXHOJIOTHH.

Meorcnpeomemnvie nouamus, CBsI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO IO3HAHUS: SIBJICHUE,
Hay4yHbId (akT, TUnoTe3a, ¢Gu3MyYecKas BENUYMHA, 3aKOH, TEOpUs, HAOIIOJCHUE, HKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHE (QYHKIIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIMU Ha OCHU
KOOpJMHAT, CIOKEHHWE BEKTOPOB, IPOU3BOJAHBIC JIIEMEHTApHBIX (YHKIHHA, NpU3HAKK T0a00us
TPEYTOJIBHUKOB, OMPEICICHHIE TIOMAIN TUIOCKUX GUTYp U 00BEMa Ted.

buonocus: snekTpuyeckue SIBICHUA B KUBOW NpUpOJIE, KoleOaTenbHble ABMXKEHUS B HKUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B KUBOUM MPUPOJIE, IEHCTBUE paAHaIlii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOGHME aTOMOB U MOJIEKYJ, KPUCTAUIMYECKasi CTPYKTypa TBEPHABIX TeJ, MEXAHH3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIBHBIN aHaIH3.

l'eocpagpus: MaTHUTHBIE TIONIOCA 3€MIIM, 3aJeKd MarHUTHBIX pyaA, (oTochEéMKa 3eMHOM
MOBEPXHOCTH, IPEICKA3AHNE 3EMIICTPSICCHHIA.

Texnonocus: TMHUA QJICKTponepeaay, recHepaTop NCPEMEHHOr0 TOKa, 3JICKTPOABUTATC/Ib, MHAYKIIUOHHAA ICYb,

pamap, paguoNpHUEMHHUK, TEJEBH30p, aHTeHHa, TenedoH, CBY-meub, MPOEKIMOHHBINA ammapaT, BOJIOKOHHAs OITHKA,
coyiHeuHas O6arapest.

IInanupyemsle pe3yJibTaThl 0CBOCHHS MPOrpamMMbl 0 (M3MKe HA YPOBHE CpeHEro 00Imero
o0pa3oBaHusi (0a30Bblil YPOBEHb)

OcBoenue yueOHOro mpeamera «du3nka» Ha ypoBHE cpenHero odmiero odpasoBaHus (0a30BBIN
YPOBEHB) JOHKHO 00ECTIeYUTh JOCTHKEHHUE CIICAYIONUX JTMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIN4YHOCTHBIE Pe3yJIbTAThI

JINYHOCTHBIE pe3yabTaThl OCBOEHHUS YyueOHoro mnpeamera «DHU3MKa» JOJKHBI OTpaXaTb
TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOIIUXCsl PyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEN MO3UIUEH
JUYHOCTH, CHCTEMOM  IICHHOCTHBIX  OpPHEHTAllMi, TMO3UTHBHBIX BHYTPEHHHUX  YOEKICHHUH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM LEHHOCTAM pPOCCHUICKOTO O0IIecTBa, pacHIMpEeHUe >KU3HEHHOIO
OIBbITa U ONBITA JEATEIBHOCTH B IPOLECCE pPEANU3alMd OCHOBHBIX HAIPABJICHUM BOCIMTATEIBHOU
JIeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKOW IMO3UIMHM O0YYaroLIerocs Kak aKTUBHOIO M OTBETCTBEHHOIO
YJIeHa POCCUIICKOTO 00IIeCcTBa;

INPUHATUE TPAJAULUOHHBIX  OOIIEYEIOBEUYECKUX TIyMAaHUCTHUYECKMX U JEMOKPaTUYECKHX
IICHHOCTCIA;



TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpPecax TIpakJaHCKOro oOllecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHHU3AIINH;

yYMEHHE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU WHCTUTYTAMHU B COOTBETCTBHM C UX (YHKIUSIMHU U
HA3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NIaTPUOTHYECKOTO0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTH POCCUIMCKON I'Pa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapPCTBCHHBIM CHMBOJIAM, JOCTHIKEHHUSIM POCCHHCKUX YUEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JCSITEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B MOCTPOSHHE YCTOWYMBOTO OYAYILEro;

4)3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas ACTETUKY HAyYHOTO TBOPUYECTBA, MPHUCYIIETO
duznueckoil Hayke;

5) TpynoBOro BocnuTaHus;:

UHTEpEC K pa3Iu4HbIM cdepaM mpodhecCHOHANbHON NeATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKON M TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIM BHIOOp Oymyiiel mpodeccun M pearn30BbIBAThH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K 0Opa3oBaHUIO M €aMOOOpa30BaHHIO B 00JIacTH (QU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrNY€eCKOro BOCTIUTAHHUS:

chOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HAaHUE TJO0AJIBHOTO  Xapakrepa
9KOJIOTUYECKUX MPOOIeM;

IUTAHUPOBAaHUE W OCYIIECTBJICHHE JCWCTBUI B OKpY)KAIOIIEH cpele HAa OCHOBE 3HAHMS Lelei
YCTOHYHBOTO Pa3BUTHS YCIIOBEUCCTBA;

paciidpeHe OmbITa JEATENbHOCTH HKOJIOTMYECKON HAMpaBIIEHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUN 10 PU3UKE;

7) HIEeHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢du3nuecKoil HayKu;

OCO3HAaHHME IICHHOCTH HAYYHOH JeSTeNbHOCTH, TOTOBHOCTH B TIpOIlecCce H3Y4YCHUs (U3HKA
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0OBATENBCKYIO ESATENbHOCTh HHIMBUYATIbHO U B TPYIIIIE.

MeTal’[pe}lMeTHble Pe3yJbTaThbl

Ilo3HaBaTebHBIC YHMBEPCAIbHBIE YUeOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUA:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W  aKTyaJU3UpoOBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEACIISTh ENN JEATeIIbHOCTH, 33/1aBaTh apaMeTPhbl U KPUTEPUHN UX TOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabaTheiBaTh IJIAH PEHICHUS MPOOJEeMBl ¢ YYETOM aHaM3a WMEIOIIMXCS MaTePHAIBHBIX W
HEMAaTEPHUAIBHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTb, OICHUBATh COOTBCTCTBUC pe3yHBTaTOB nejsaM, OI€HUBAThH
PHUCKU TTOCIENCTBHM NESITENBHOCTH;

KOOpIUHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBUSIX PpEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarejbCkue AecTBUSA.

BJIQJIETh HAYYHON TEPMHUHOJOTHEH, KITFOUEBBIMH IMMOHATUSIMH ¥ METOJIaMU (DU3UIECKON HAYKH;

BJIaJICTh HAaBbIKAMH Y4eOHO-HMCCIIEI0BATENLCKOM U MPOCKTHOM IEATETbHOCTH B 001acTH (PU3MKH,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB pelieHHUs 3a1aq (HU3UIeCKOTO
COI[Cp)KaHI/ISI, HpI/IMCHCHI/IIO pastquIx METOAOB IIO3HAHUA,



BJIQJIETh BUJAMH JCSITENBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE TPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISTH NIPUYUHHO-CIICJACTBCHHBIE CBS3M W aKTYaJlM3UPOBATh 3aady, BBIJIBUTaTh TUNOTE3Y €€
pellleHusl, HaXOJUTh apryMEHThl ISl JO0KAa3aTeNbCTBA CBOUX YTBEPKIACHHM, 3ajaBaTh MapaMmeTpbl U
KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE PEIICHUS 3aJlaud pPe3yJIbTaThl, KPUTHUYECKH OLEHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBUSIX;

CTaBUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON NEATEILHOCTH, B TOM UHCIIE
pY U3y4eHUU PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 110 (PU3UKE B MPAKTHUYECKYIO 00JIaCTh )KU3HEICATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUSI.

Pa6ora ¢ undopmanueii:

BIIa/IETh HAaBBIKaMU MoOJyueHUs: uHbopManuu GU3NYECKOro COACPHKAHUS U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSATENIBHO OCYIIECTBISATh IOUCK, AaHAIW3, CHUCTEMATH3alMI0 H HHTEPIPETAIHIO
uH(pOpMaIIUU Pa3IMYHBIX BUIOB U (JOPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CpPEICTBA WHGOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHA B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPraHU3allMOHHBIX 3a7ad C COOJIOJCHWEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOpPM MH(POPMAITMOHHOHN 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJEp>KaHUS B Pa3NU4YHBIX (popmarax ¢ y4€TOM Ha3HAuCHUs
UH(POPMALINH U LIEJIEBOH ayTUTOPHH, BRIOMPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIN3alllH.

KoMMyHnKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

OCYIIECTBJISITH OOIIEHNE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOU JCSITEIILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIlUil U cMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHUH C YYETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJOT0 YjeHa KOJIJICKTHBA;

MIPUHUMATD IIEJIM COBMECTHOM NESITEIbHOCTH, OPTraHW30BbIBATh U KOOPIAUHUPOBATH JIEUCTBUS TIO
€€ JIOCTM)KEHHIO: COCTABJIATH IUIaH JACUCTBUM, pacupenensiTb POJId C y4YETOM MHEHMH Y4YaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

OILICHMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXJIOTO y4yaCTHHKAa KOMaHIbl B OOIIMIl pe3yiabTaT Mo
pa3zpaboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBbIE TNPOEKTHI, OLICHUBATh HWJEU C TNO3UWLUUM HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEJCHHE B PA3JIMUHBIX CUTYalUsX, MPOSIBISATH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszaums:

CaMOCTOSITENIbHO ~ OCYILECTBIISATh TO3HABATENbHYIO JEATENbHOCTh B 00JacTH (QU3UKH H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJJaH pEIIEHHUs pPACUETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBIMOJIHEHUS MTPAKTUYECKONH paboThl ¢ y4ETOM HMEIOUINXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM;pacIIUpsTh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX
IPENOYTEHHI;1eaTh 0CO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHHNE;0LEHUBATh TPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYAUIHMUA B 00JAaCTH (U3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJIBLHBIH HHTEJIEKT:



JaBaTh OILEHKY HOBBIM CHTYyallUsiM, BHOCHTH KOPPEKTHBBI B JESITEIHHOCTh, OIICHUBAThH
COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

BJIaJIETh HABBIKAMU TI03HABATEILHOW pe(IeKCHHM KaK OCO3HAHHUSI COBEPIIAEMBIX IEHCTBHHA W
MBICTTUTEIILHBIX TPOIECCOB, MX PE3YJNbTaTOB W OCHOBAHUI;HUCIIOJIB30BATh MPUEMBI pPeICKCUU IS
OILICHKH CHUTYalli, BHIOOpA BEPHOTO DPEUICHUS;YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO MPHHUMATh
pEelIeHHs 10 WX CHIKCHUIO;IIPUHUMATh MOTHUBBI M apryMEHTHl JPYTUX IPU aHAIW3E Pe3YIbTaTOB
NeSITeIIbHOCTH;

MIPUHUMATH ce0s, MOHNUMAasi CBOM HEJIOCTATKH U JOCTOMHCTBA;IIPUHUMATh MOTHBBI U apTyMEHTBI
NPYTUX MPH aHATTU3E PE3yJbTaTOB JICATEILHOCTH;IIPU3HABATH CBOE MTPABO U MPABO APYTHX HA OIIUOKH.

B mporiecce MOCTHKEHUsS JTHYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOTPAaMMBI 1O (U3MKE IS
YPOBHSI CpeIHEro oOImero oOpa3oBaHus Yy OOYYarOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
UHTEIJIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIOYAIOIIETO CIOCOOHOCTh MOHMUMATh CBOE AMOITMOHAIBHOE COCTOSIHUE, BUICTh
HaTPaBIICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITH yBEpEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUs, BKIFOYAIONIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CTIOCOOHOCTh aalTHPOBATHCS K SMOIIMOHATBLHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTb,
OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKIFOUYAIOMICH CTPEMIICHHUE K JOCTHIKEHHIO IEJIM U yCIIeXY, ONITHUMHU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SIMIATHH, BKIIFOYAIOMICH CITOCOOHOCTh TTOHUMATh SMOITMOHAIBHOE COCTOSIHUE JAPYTUX, YUUTHIBATH
€r0 MPH OCYIIECTBICHUHU OOIICHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEIKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTh BBICTPAMBATH OTHOIICHHS C JPYTAMH
JIFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IIpenmerHble pe3yJabTaThl M3yUeHHs yueOHOro npeamera «®u3nka» Ha 6a30BOM ypOBHe

K xonuy obyuenus 6 10 knacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCSA YMEHUMN:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MecTO (pU3MKU B (POPMHUPOBAHUHM COBPEMEHHOMN HaydHOM
KAPTUHBl MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKM W TEXHOJIOTHMM, B INPAKTHYECKOW JAESITEIBHOCTU
JIOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHBIX (QU3NYECKUX MOJeNed: MaTepuanbHas TO4YKa,
WHEepLUaIbHas cucTeMa OTcuéra, aOCONMIOTHO TBEPAOE TENO, MACaTbHBINA Ta3, MOJEIH CTPOSHHUS Ta3oB,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN AIEKTPUUYECKUH 3apsii IPU pelieHnn GU3NYECKUX 3a/1a4;

pacmno3HaBaTh (pu3uUeckue sBieHus (Mporecchl) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJ'IGKy.]'I?[pHO-KHHCTH‘-ICCKOﬁ TCOpI/II/I CTpOGHI/ISI BC€IICCTBA " BJ'IGKTpOI[I/IHaMI/IKI/II paBHOMepHOG nu
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MAaJCHHE Tel, JBIKEHHE MO OKPYKHOCTH,
UHEpLUs, B3auMojielicTBUE Ted, AU(Py3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX
Ten, W3MeHeHHe oO0BEMa Tel MpU HarpeBaHWM (OXJAXKICHWHU), TEIIOBOEC PpaBHOBECHE, HCIapeHue,
KOHACHCaNus, IIJIaBJICHHUC, KpI/ICTaJ'IJ'II/ISaHI/Iﬂ, KHUIIEHUEC, BJIIA)KHOCTDH BOS}IyXa, IIOBBIIIICHUEC OABJICHUA I'a3a
MIpU €r0 HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b MEXK/Yy MapaMeTpaMu COCTOSIHHS Ta3a B U30IPOLIECCaX,
AJICKTPHU3AIIHS TEJI, B3aUMOJICUCTBHUE 3aPSIOB;

OTMHCHIBATH MEXAHUYECKOE IBMKCHHE, UCIONB3Ys (PU3NYECKUE BEIUYUHBL: KOOpAWHATA, MYTh,
NepeMeNIeHne, CKOPOCTh, YCKOpEHHEe, Macca Tejla, CHWiIa, WMIYJIbC Tejla, KUHETHYeCKas DHEprus,
MOTEHIIMaIbHAs YHEPrusi, MexaHudeckas paboTa, MeXaHW4YecKas MOIIHOCTh; MPU OMUCAHUH MPAaBUILHO
TpaKTOBaTI) (bHSI/I'—IGCKI/Iﬁ CMBICIT I/ICHOJ’IBSYGMBIX BCJIMYHUH, HUX 0603HaquI/I${ n CAUMHUIIBI, HaXOIUTb
(dbopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUMHY C APYTUMHU BETUYUHAMU;

OITNChIBATH I/I3yquHI)Ie TCIIJIOBBIC CBOﬁCTBa TCJI U TCIIJIOBBIC SIBJICHUA, I/ICHOJ’IBSYS[ (bPISI/I‘IeCKI/Ie
BEJIMYMHBI: JABJICHHE Ta3a, TEMIEpaTypa, CPEeAHss KUHETHYECKas SHEPrusi XaoTUYECKOro JBMKEHUS
MOJIEKYJI, CPETHEKBAIPATHIHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEPTHUs, paboTa
rasa, KOB(l)(I)I/II_II/IeHT IIOJIE3HOT'O I[eﬁCTBHSI TCIIJIOBOT'O ABHUIATCIIA, HpI/I OIIMCaHHUHN HpaBI/IHI:HO TpaKTOBaTB
(GU3UYECKUN CMBICT HCIOIB3YEMBIX BEIMYMH, MX OOO3HAYEHUS W EIUHUIIBI, HAaXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUHUHY C APYTUMU BEITUYHMHAM;

OMHCHIBATh H3yYEHHBIE OJEKTPUUYECKUE CBONCTBAa BEIIECTBA M DJCKTPUUYCCKUE SBICHUS
(mpotecchbl), HCMONB3ysl (U3MUECKHE BEIUYUHBL: DIIEKTPUYECKHUA 3apsij, DSJIEKTPUYECKOe TMOoJIe,
HaMpsHKEHHOCTh TIOJISA, TMOTEHIIMAN, PA3HOCTh IOTEHIIMAJIOB;, MPH OINHWCAHWM TPABWIBHO TPaKTOBAThH



(Gu3n4ecKnil CMbICI HCHOJIb3YEMBIX BEIMYMH, UX OOO3HAUCHWs] M E€JUHMILBI, yKa3blBaThb (DOPMYIIBL,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMYMHAMU;

aHATM3UPOBATh (PU3UUECKUE IPOLIECCH] U SIBICHUS, UCIIOb3Ys (PU3NYECKUE 3aKOHBI U MPUHLUIIBL:
3aKOH BceMHUpHOro TsaroreHus, |, |1 u 11l 3akonsl HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOM SHEpruu,
3aKOH COXPaHEHUs HMMIIyJbCa, MPUHLUI CYNEpPHO3MLMU CHUJI, NPUHLUI PABHOIPABHUS HHEPLHUAIBHBIX
CUCTEM OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEIIECTBA, 'A30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETHYECKON SHEpruH TEIJIOBOI0 JBMKEHHUS MOJIEKYJ ¢ aOCOJIOTHON TeMnepaTypoi, NepBbIii
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOr0 3apsia, 3akoH KynoHa, mpusToM pasinyarb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCJIOBUA (TpaHULIbI, 00JacTn)
IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE HPHUHLUIMBI JCHCTBUS MaIlUH, NPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3auyaTh ycI0BHUS UX O€30M1aCHOTO UCIOIb30BAaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh 3KCIIEPUMEHThl IO HUCCIEIO0BAaHMIO (PU3MUECKUX SBJICHUH M IPOLECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEpPEHUH, Ipu 3TOM (popMylupoBaTh Hpobdiemy/3agady |
TUIIOTE3y Y4€OHOI0 3KCIEpUMEHTa, COOMPATh YCTAHOBKY M3 IIPEUIOKEHHOI0 000py10BaHMs, IPOBOAUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYLIECTBIIATh MpPsIMbIE U KOCBEHHbIE HM3MEPEHHs (PU3UYECKUX BEIWYMH, NPU TOM BBIOMpATh
ONTUMAIILHBIA CIOCO0 W3MEpPEHHs W HCIOJIb30BaTh H3BECTHBIE METO/ABI OIEHKH IOTPEIIHOCTEH
U3MEPEHUM;

UCCIIEI0BaTh 3aBUCHUMOCTH MEXAY (QU3MYECKUMHU BEJIMYMHAMHM C MCIIOJIb30BAHUEM IPSIMBIX
U3MEpPEHUHl, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATh PE3yJbTaThl IOJIYy4€HHON 3aBUCUMOCTH
($u3nUeCKUX BEJTMYUH B BUJIE TAOIUI] U TPAQHKOB, A€TaTh BEIBOABI 110 PE3yJIbTaTaM HUCCIICAOBAHMS,

coOyroaTh npaBuia 0€30MaCHOTO TpyJa MpHU MPOBEIEHUHM MCCIEJOBAHUN B paMKax ydeOHOIro
AKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM M  IMPOEKTHOM JEATEIbHOCTH C  MCIOJIb30BAHUEM
U3MEPUTEINIBHBIX YCTPOUCTB U 1a0OpaTOPHOI0 000PYA0BaHMS;

pemaTh pacdy€THBIE 3a7add C SIBHO 33JaHHOW (U3NYECKOH MOJENbI0, MCIONB3Ys (PU3MUecKue
3aKOHBl M IPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHUSA 3a/laud BBIOMpaATh (PU3NYECKYIO0 MOJIENb, BBIACIATH
¢uznueckue BeIUYUHBI U (GOPMYJIIbI, HEOOXOIUMBIE JUIsl €€ pPeleHus], TPOBOJIUTh PACcUEThl U OLEHUBATh
PEaIbHOCTh MOJIyYEHHOTO 3HAUeHUs (PU3HUECKON BETUYHMHBI;

pelmarh KadeCTBEHHbIE 3a/ayd: BBICTPAWBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOYKY
paccyXKIeHU ¢ ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

WCIIOJIb30BaTh MPHU PEIIEHUU y4yeOHBIX 3aJ]a4 COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU IS
IIOUCKA, CTPYKTYpHUPOBAHMSA, HHTEPIPETallMd W TPEACTaBICHUs Y4eOHOW M Hay4dHO-TOMYJSpPHON
uH(pOpMallMK, MOJIYyYEHHON U3 Ppa3IWYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh IOJIy4aeMYIO
UH(POPMALIUIO;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHYECKHE 3HaHMsS MO (U3MKE B MOBCEIHEBHON >XKM3HHM Js oOecnedeHus
0€30MacCHOCTH TpU OOpallleHuH ¢ NpUOOpaMU U TEXHHUUECKUMH YCTPOMCTBAMHU, JUISI COXPaHEHHS
3/10pOBbS U COOIOACHUS HOPM IKOJIOTMYECKOTO MOBEJCHHS B OKPY’KaIOIIEH Cpefie;

paboTaTe B TpyIlIe C BBHIIOJHEHHWEM pa3IMYHBIX COLMANBHBIX poOJiel, IUIaHupoBaTh padoTy
IPYNIbl, PalMOHAIBHO PaCHpeleNsTh O0S3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B HECTAHJAPTHBIX
CUTYalUsX, a/IEKBaTHO OLICHUBATh BKJIAJ KaX/10T0 U3 YYaCTHUKOB IPYIIIBI B PELIEHUE paccCMaTpUBAEMOMN
pOoOJIEMBI.

IIpeaMeTHbIE pe3ybTaThl H3yYeHHs Y4eOHOro npeaMera «Pusuka» Ha 0a30BOM ypOBHe

K koniy oOyuenus B 11 kiaacce mpeMeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI OTPAXaTh
c(hOpPMHUPOBAHHOCTH Y OOYUAIONTUXCS YMEHUI:
JEMOHCTPHPOBATh HAa TMPUMEpPax poiib U MecTO (U3MKH B (POPMUPOBAHWUU COBPEMEHHOW HAyYHOM
KapTUHBl MHpa, B PAa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAaKTHUYECKON AESITeThHOCTU
JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NIECKOI KapTHHBI MHPA;
YUUTHIBATh TPAHUIIBI IPUMEHEHUSI U3YYCHHBIX (DM3UYECKHX MOJIEICH: TOUCUHBIA AIEKTPUUISCKUN 3apsi,
Jy4 CBETA, TOYCYHBII MCTOYHHUK CBETA, SIEPHAST MOJEIh aTOMa, HYKJIOHHAsE MOJIeNTb aTOMHOTO sIpa TMpu
penreHnn HGU3NIECKHX 3a1ad;

pacrio3HaBaTh (U3MYECKHE SIBICHUS (TPOIECCH) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
DJIGKTPOJMHAMUKA W KBAaHTOBOM (U3MKH: DIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,



XUMHYECKOE, MarHUTHOE NEHCTBHUS TOKA, B3aMMOJEHCTBUE MAarHUTOB, SJEKTPOMArHUTHAs WHIYKIIMS,
JeicTBUE MAarHUTHOTO IIOJII Ha TPOBOJAHUK C TOKOM W JBWXKYIIUHCS 3apsiji, 3JIEKTPOMArHUTHBIC
KoieOaHusT W BOJHBI, NPSIMOJMHEHHOE paclpoOCTpaHEHHE CBETa, OTpaXKeHHe, MPEIOMIICHHE,
uHTephepeHys, AU(pakIus U MOJSpH3alUs CBETa, AMCIEPCUs CBETa, (POTOIIEKTPUUYECKHNA SPPEKT
(potoaddexr), cBeToBOE JaBICHWUE, BO3HMKHOBEHHE JIMHEWYAaTOrO CIIEKTpa aTomMa BOJOPOJA,
€CTEeCTBEHHAS U MCKYCCTBEHHAs! PaJIOAKTUBHOCTH;

ONKCHIBATH HW3YYEHHbIE CBOMCTBa BelIeCTBA (DJIEKTPUYECKHUE, MArHUTHBIE, OINTUYECKUE,
AIIEKTPUUYECKYIO TPOBOIUMOCTD PA3IMUHBIX CPEJl) U AJIEKTPOMArHUTHBIE SIBICHUS (IIPOIECCHI), UCTIOMbB3YS
buznyecKkue BEIMYMHBL: SJIEKTPUUECKHI 3apsij, CHIa TOKA, 3JIEKTPUUECKOEe HAMPSKEHHE, DJIEKTPHUECKOe
COIIPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOIBIKYIIAs CHIIa, padoTa TOKA, MHAYKINS MarHUTHOTO
noJisi, cusia Amrnepa, cuna JlopeHna, HHIYKTUBHOCTh KaTyIIKH, YHEPTHsl 3JEKTPUUECKOTO U MarHUTHOTO
HoJIeH, MepuoJl M YacToTa KojeOaHWil B KojeOaTenbHOM KOHTYpE, 3aps] M Cuja TOKa B TIPOIECcCe
rapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoyeOaHuil, (POKyCHOE pacCTOSHUE M ONTHYECKas CUJIa JIMH3bI, IIPU
ONKCAaHUM TPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOJIB3YEMBIX BEIMYMH, MX OOO3HAYCHUS U
€AMHMIIBI, YyKa3bIBaTh (OPMYJbI, CBS3bIBAIONIME MJAHHYIO (U3UYECKYIO0 BEIUYHHY C JAPYTUMHU
BEJIINYMHAMU;

OINKCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHHUS U TPOIECCHI, UCHONB3YS (PU3NYECKUE BEITUUYHHBIL:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTA CBETA, YHEPTHS M UMITYJIbC (POTOHA, TIEPHO
NoJTypacmnaja, SHEprus CBsI3U aTOMHBIX SiZiep, IPH ONMHUCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUIN CMBICT
UCTIONIB3YEMBIX BEIUYMH, UX OOO3HAYCHHS W €JAWHUIIBI, YKa3bIBaThb (POPMYIIbI, CBS3BIBAIOIIAE JTAHHYIO
bu3NYECKyI0 BEIMYUHY C APYTUMU BEIMYUHAMHU, BBIYUCIISATH 3HAUeHUE (PU3NUECKON BEIHUMHBI,

aHATM3UPOBATh (PU3NUECKUE TPOIIECCHI U SIBICHHS, UCIIONB3YsS (PU3NUECKUE 3aKOHBI U MTPHHIIUIIBL:
3akoH OMa, 3aKOHBI TIOCTIEIOBATEIBHOIO U MapauIeNbHOTO COSAMHEHHs POBOIHUKOB, 3aKOH JIKOymsa—
JleHna, 3aKOH JIEKTPOMArHUTHON WHAYKIIUH, 3aKOH MPSMOJIIMHEHHOTO PaclpOCTPaHEHHs CBETA, 3aKOHBI
OTpaXKeHUsI CBETAa, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHeHHe OiHmTeiiHa st (orosddexra, 3akoH
COXpaHEHHS SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHS AJIEKTPHUECKOTO 3apsijia, 3aKOH
COXpPaHEHHUS MacCOBOTO YHCIA, MOCTYIaThl bopa, 3aKOH paguoakTUBHOTO paciaja, Mpu 3TOM pa3InvaTrh
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYeCKOE BBHIPAXKEHHE W YCJIOBHS (TpaHUIlbI, 00JIacTH)
PUMEHUMOCTH;

OTIPENIeNIATh HAIPaBJICHHE BEKTOpPA WHAYKIIMM MArHUTHOTO TIOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmnepa u cuisl Jlopenua;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATh OKCIIEPUMEHThl 1O HCCIENIOBaHMIO (PU3MUYECKUX SBJICHUH M MPOLECCOB C
UCTIOIb30BaHUEM TIPSMBIX W KOCBEHHBIX HM3MEpPEHH: Tpu 3TOM (opMynupoBaTh mpobiemy/3agady H
TUIIOTE3y Y4eOHOIro SKCIEpUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOT0 000py10BaHMs, TPOBOANUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILLIECTBIIATh MpPsIMbIE U KOCBEHHBbIE HM3MEPEHUs (PU3UYECKUX BEIWYHMH, NPH TOM BHIOMpATh
ONTUMAIILHBIA CIIOCO0 HM3MEpPEHHs W HCIOJIb30BaTh H3BECTHBIE METO/ABI OIEHKH TOTPEIIHOCTEH
U3MEPEHHUI;

WCCIIEIOBAaTh 3aBHCUMOCTH (PH3MUECKUX BEIWYHH C WCIOJIH30BAHUEM MPSIMBIX U3MEPEHUI: MpH
9TOM KOHCTPYHMPOBaTh YCTAHOBKY, (PMKCHpOBATH PE3yJabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUIEC TAOJHII U TPaHKOB, AeTaTh BHIBOABI 110 pE3yabTaTaM UCCIICIOBAHNS,

coOyoaTh npaBuiia 0€30MacHOTO TpyJa NMpH MPOBEIEHUH MCCIEJOBAHUN B paMKax y4eOHOro
OKCIEPUMEHTa, Y4eOHO-MCCIEeOBATENIbCKOH W TPOCKTHOH  JESTeIbHOCTH C  HCIOJIh30BAHHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1a0OpaTOPHOTr0 000PYA0BAHMS;

pemarh pacy€THHIC 3a7aydl C SIBHO 33JaHHOW (MU3NYECKON MOJENbI0, MCIONB3Ys (PH3HMUEcKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHUS 3a/laud BBIOMpATh (PU3NYECKYIO MOJIENb, BBIACIATH
du3nveckrne BETUYUHBI U (POPMYIIBI, HEOOXOAUMBIC ISl €€ PEIIeHHs], IPOBOIUTh PACYETHI U OLICHUBATH
PEaIbHOCTH MOJIYYEHHOTO 3HAUeHUsS! (PU3HUUECKON BETUYHHBI;

pemaTrh KadyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO IIETIOYKY
paccykIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBICHHUS;

WCIIOJIb30BaTh MPHU PEIICHUU Y4eOHBIX 3aJa4 COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU IS
MIOWCKA, CTPYKTYPHUPOBAHMSA, HMHTEPIPETAlUN W TPEACTABICHUS Y4eOHOW M HAy4YHO-TIOMYJISPHOH
uH(pOpMalliK, MOJYYEHHON U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh IMOJIy4aeMyIO
UH(OPMALIUIO;

OOBSCHATh MPHUHLMIBI ACHCTBUS MAIllMH, MNPHUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;



MPUBOAMTH MPUMEPHI BKJIaJla POCCUICKIX M 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJIb30BATh TEOPETUYCCKUE 3HAHHS MO (HU3MKE B IOBCEIHEBHOW KH3HH Ui OOCCTICUCHHS
0€30MacHOCTH TMpHU OOpaliecHMH ¢ TpUOOpaMU M TEXHHUYECKHMMH YCTPOMCTBAMH, MIJII COXPAHCHUS
3JI0POBbSI U COOJTIOJICHUSI HOPM IKOJIOTUIECKOTO ITOBEJICHHS B OKPYKAIOIICH Cpee;

paboTaTh B TpyIIe C BBIIOJHCHUEM pA3JIMYHBIX COLMATBHBIX POJICH, MIIAHUPOBAaThH PabOTy
TPYIIIbI, PAMOHATIBHO PaACHpPEACIITh OO0S3aHHOCTH M IIAHUPOBATh JIESATEIHLHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, aICKBATHO OIICHUBATH BKJIAJ KAXKIOTO U3 YIaCTHUKOB IPYIIIBI B PEIICHUE pacCMaTpUBaeMOM
POOJIEMBI.

TemaTnueckoe njanupopanueno ¢pusuke 10 kiace

No HaumenoBaume pa3ie/ o H TeM KosnyecTBo 4acon DJieKTpOHHbBIE (IN(PPOBDBIE)
Bcero | Konrp.padots! | Ilpakr. oOpa3oBaTesibHbIE pecypchl
n/n MPOrpaMMbl paGoTh!
Paznea 1.OU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 duznka W MeToAbl HAYYHOTrO | 2 Bubnuoreka HHOK
MTO3HAHUA https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznea 2.MEXAHUKA
2.1 KunemaTuka 5 bubnuoreka LHOK
https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 bubnnoreka HOK
https://m.edsoo.ru/7f41bf72
2.3 3aKoHBI COXpaHEHUs B MeXaHUKe | 6 1 1 Bubnuoreka HHOK
https://m.edsoo.ru/7f41bf72
Wroro mo paznemy 18
Paznen 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOANHAMUKA
3.1 OcCHOBBI MOJIEKYJISIpHO- | 9 1 Bbubmuoreka LHOK
KHHETHYECKON TCOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJAMHAMUKHU 10 1 Bubnmoreka LHOK
https://m.edsoo.ru/7f41bf72
3.3 ArperarHbie COCTOSIHHSA | 5 Bbubmuoreka HOK
BerecTBa. Pa3oBbie MEPEX0Ibl https://m.edsoo.ru/7f41bf72
Wroro mo paznery 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 OneKTpocTaTuka 10 1 Bbubmuoreka HOK
https://m.edsoo.ru/7f41bf72
4.2 [locTosHHBIN dNeKTpUYeCKuil TOK. | 12 1 1 bubnuoreka [HOK
Toku B pa3aInyuHBIX Cpeaax https://m.edsoo.ru/7f41bf72
HWtoro mo pasneny 22
PesepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB IIO | 68 4 4
[TPO'PAMME
TemaTnyeckoe njanupopanue llkiacce
Ne HaumenoBanue KoJuun4yecTBO 4acos DJieKTpOHHBIE (HM(POBLIE)
I /;l pa3aesioB U TeM Bcero | Kontp.padotsl | IIpakr. o0pa3oBaTesIbHbIE PecypcChl
NporpamMmabl padoThI
Paznen 1.2JIEKTPOAUHAMMUKA
11 MarsuTHoe noje. 11 1 3 bu6nmmoreka [IOK
OneKTpOMarHuTHAs https://m.edsoo.ru/7f41c97c
WHTYKIHS
Hroro mo pazneny 11
Paznen 2.KOJEGAHUS 1 BOJIHBI
2.1 MexaHudeckue u 9 1 Bu6mmoreka IJOK
3NEKTPOMarHUTHBIC https://m.edsoo.ru/7f41c97c
KoseOaHus
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2.2 MexaHndeckue u 5 1 bubmuoreka IIOK
3NEKTPOMarHUTHBIC https://m.edsoo.ru/7f41c97c
BOJTHBI
2.3 Ornrrka 10 3 bubmuoreka IIOK
https://m.edsoo.ru/7f41c97c
HWroro no pazneny 24
Pasznen 3.0CHOBBI CHEHHAJILHOFI TEOPUHN OTHOCUTEJIBHOCTHU
3.1 OCHOBBI CHIEIUATILHON 4 1 bu6nmoreka [JOK
TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 4
Pa3nea 4 KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOM 6 bu6nmoreka [JOK
OIITHKH https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue aroma 4 Bubmuorexa LHOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIIPO 5 bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15
Paznen 5.9JIEMEHTBI ACTPOHOMHWU U ACTPODPU3UKHU
51 DNeMeHThI aCTPOHOMHUU 1 7 1 bubmmorexa [IOK
acTpopH3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 7
Paznen 6.0OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o0maromiee 4 bubnunoreka LIOK
OBTOPEHHE https://m.edsoo.ru/7f41c97c
Wroro mo paznemy 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME

IMoypounoe nianupoBanue 10 kiaace

Koa-
Ne DJIeKTPOHHbIE U (POBbIE
n/n Tewa ypoxa Bo oOpa3oBaTesibHbIE pecypchl
4acoB
1 ®duzuka — Hayka o mnpuponxe. Hayunbie wmeronmel mnosHaHus | 1 bubGimoreka [OK
OKPY’KaIoIIero Mupa https://m.edsoo.ru/ff0c32e2
2 Porms u Mecro ¢u3uku B QOpMHpPOBAaHMM COBPEMEHHOW Hay4wHOW | 1 bubmmoreka HOK
KapTHHBI MUpa, B IPAKTHUECKOHN JIESITETIbHOCTH JIIOAEH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe aBmxkeHre. OTHOCUTEIBLHOCTH MEXaHHYECKOro | 1 bubnuoreka LHOK
nBxkenust. [lepemenieHne, CKopocTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPSAMONMHEUHOE JBUKEHUE 1 bubnmnorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPAMOIMHEWHOE IBUKEHHE 1 bubGmmoreka HOK
https://m.edsoo.ru/ff0c372e
6 CBoOomHOE TIazieHne. Y CKopeHue CBOOOAHOTO MMaIeHUs 1 bubnmoreka HOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe apmwxenue. J[BmkeHue marepuanbHod Toukd 1o | 1 bubGmmoreka HOK
OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
8 [puanun otHOcuTensHOCTH ['ammnes. WnepumanbHble cucTteMmsl | 1 bubnmnorexa HOK
orcuera. Ilepsbrii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena . Cuna. [Ipunnun cynepnosunuu cui . Bropoii 3akon | 1 Bbubmmoreka HOK
HeroToHa U1 MaTepranbHOW TOUKH https://m.edsoo.ru/ff0c3be8
10 | Tperwuii 3akoH HproTOHA [T MATepHAIbHBIX TOYEK 1 bubnmoreka HOK
https://m.edsoo.ru/ff0c3be8
11 | 3akom BcemupHoro Tsarotenus. Cwuina Tsoxkectn.  Ilepsas | 1 Bbubmmoreka HOK
KOCMHMYECKAst CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH I'yka. Bec tena 1 bubnmoreka IHOK
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https://m.edsoo.ru/ff0c3e18

13 | Cuna tpenus. Koadpduuuent tpenus. Cuna cOnpoTUBICHUS TPU Bbubmmoreka HOK
JIBIKEHUU TeJa B )KUIKOCTH WM Tra3e https://m.edsoo.ru/ffOc3f76
14 | IlocTynarenapbHOE U BpalllaTeIbHOE ABMIKEHHE aOCOIIOTHO TBEPIOTO bubnmoreka HOK
Tema. MomenT cutbl. [lmedo cuitbl. YCIIOBHS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
15 | Umnynabc maTepuaibHOM TOYKH, CHCTEMBl MaTepHaJbHBIX TOUEK. bubmmoreka HOK
Wmmyiabe  CHIbl. 3aKOH COXpaHEHHs HWMITyJbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JBIDKEHHE
16 | Pabora u MomHOCTb cuiibl. KuHeTHueckas sHeprus MaTepuanbHOW bubmmoreka HOK
Toukd. Teopema 00 M3MEHEHNN KHHETHIECKOW SHEPTHH https://m.edsoo.ru/ff0c4502
17 | IloTeHnMambHAS SHEPTUS [loTennmanpHast SHEPTHUS YIPYTO bubmmoTeka HOK
ne(OpPMUPOBAHHOW MPYKUHBI. [lOTEHIMATbHAS DSHEPIrUs Teia https://m.edsoo.ru/ff0c461a
BOJIN3U IOBEPXHOCTHU 3eMIIU
18 | IloTeHuuUaNbHBIC U HENOTEHIIHATIBHBIE CHIIBI CBs13b pabOTHI bubmmoreka HOK
HETOTEHIIUAIBHEIX CHIT C U3MEHEHHEM MEXaHWUIECKOK DHEPTH u https://m.edsoo.ru/ff0c478c
cHCTeMBI TeJl. 3aKOH COXpaHEHHsI MEXaHHYEeCKOH SYHEPTUU
19 | JlabopartopHas paborta «McciaemoBaHue CBs3M pPaOOTHI CHIIBI C
M3MEHEHHEM MEXaHWYECKOH SHEPTHH Tela Ha IPHUMEpPE PacTsHKEHUS
PE3HHOBOTO HKI'YTa»
20 | KontponbHas pabora mo teme «Kunemarnka. /[uHamuika. 3aKOHBI Bubnunoreka HOK
COXPaHECHHUS] B MCXaHUKE» https://m.edsoo.ru/ff0c4b74
21 | OcHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOW  TEOpPHHU. bubnmoreka HOK
BpoyHosckoe newkenune. Juddysust https://m.edsoo.ru/ff0c4dc2
22 | XapakTep JBIDKEHHS | B3aUMOJCHCTBHS YaCTHI] BEIICCTBA.
Mojenu cTpoeHus Ta30B, KUJKOCTEN U TBEPABIX TEN
23 | Macca monekyn. KonmmuectBo Bemectsa. [locTtossHHAs ABoraapo
24 | TermoBoe paBHOBecue. Temmeparypa u e€ u3Mmepenue. lllkama
temneparyp Lenscus
25 | Uneanpnsiii raz B MKT. OcHoBHOE ypaBHeHre MKT buGimoreka HOK
https://m.edsoo.ru/ff0c4fde
26 | AOcomioTHas TeMmepaTypa Kak Mepa CpeJHed KHHETHYECKOH bubGimoreka [OK
JHEPrHuM  JBWXKEHHMS  MOJICKYJI.  YpaBHeHHe  MeHjeneeBa- https://m.edsoo.ru/ff0c511e
Kunaneiipona
27 | 3axon JlaapToHa. ['a30BBIC 3aKOHBI
28 | JlaboparopHass pabora «MccremoBaHne 3aBHUCHMOCTH MEXKIY
napaMeTpaMu COCTOSTHHS Pa3peKEHHOTO ra3ay
29 | M3omporiecchl B HACAIBHOM ra3e U X rpaduueckoe mpeIcTaBiIeHnue Bubnunoreka LHOK
https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHSs SHEpTrHs TEPMOANHAMUYECKON CHCTEMBI U CTIOCOOHI €€’ bubGimoreka [OK
n3MeHeHus. KomnmuecTBO TeoTsl M paboTa. BHYTpeHHsIs1 SHeprus https://m.edsoo.ru/ff0c5952
OJTHOATOMHOT'0 MJI€aJIbHOTO ra3a
31 | Buaes! Temnonepenadn Bubnunoreka LHOK
https://m.edsoo.ru/ff0c5c36
32 | VYnenbHas TEIIOEMKOCTh BenlecTBa . KONMYECTBO TEIJIOTHI IpH bubGimoreka LHOK
Terionepeaade. AnuadaTHBINA MPOIECC https://m.edsoo.ru/ff0c5c36
33 | IlepBblii 3aKOH TEPMOJUHAMHUKM W €ro0 IMPUMEHEHHE K bubGmmoreka HOK
M30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 | HeoOpaTtumMoCcTh  MpOLIECCOB B MpHpoae. Bropoili  3akoH bubnmoreka IHOK
TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 | [punanun neiicrBus u KI1J TerioBoit ManHbL Bubnunoreka LHOK
https://m.edsoo.ru/ff0c600a
36 | Iuxxn Kapuo u ero KI1J1
37 | Okonoruveckue npobeMbl TEIIOIHEPTETUKI
38 | O6obmarommii  ypox  «MonekynsapHas — ¢usuka.  OCHOBBHI Bbubmmoreka HOK
TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
39 | KonrposasHast padorta mo teme «MouekyisipHas ¢usnka. OCHOBBI BubinoTeka LHOK
TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 | [NapooOpazoBanue 1 KOHACHCAMA. VcapeHue u KUIeHUe Bbubmmoreka HOK
https://m.edsoo.ru/ff0c63b6
41 | AGcomroTHas ¥ OTHOCUTENbHAS BIAKHOCTh BO3AyXa. HackImeHHbIiI bubnmoreka IHOK
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nap

https://m.edsoo.ru/ff0c64d8

42 | Teépnoe Teno. Kpucramnmmueckue u amopdusie Tena. Aauzorpomnus | 1 Bbubmmoreka HOK
CBOHCTB KpUCTAJUIOB Kunkue kpuctamiel.  CoBpeMEHHBIE https://m.edsoo.ru/ff0c65f0
MaTepuaIbl

43 | [InaBneHHe W KpHCTAIM3aIMs. YIelbHas TEIUIOTa IUIaBjicHHs. | 1 bubmmoTeka HOK
CyOnumarus https://m.edsoo.ru/ff0c6708

44 | YpaBHEHHUE TEIUIOBOro OanaHca 1 bubnunoreka HOK

https://m.edsoo.ru/ff0c6820

45 | DneKTpu3aIis Tl Onektpuyeckuii 3apsim . JlBa  Buma | 1 bubmmoreka HOK
AIICKTPHUYECCKUX 3apsi/I0B https://m.edsoo.ru/ff0c6bcc

46 | [IpoBOgHMKHM,  OUAICKTPUKH W MOJYNPOBOAHMKMA.  3akoH | 1 bubmmoreka HOK
COXpaHEHHUS JIEKTPHUECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc

47 | B3auMonencTBIE 3apsAI0B 3akon Kymnona Toueunsrit | 1 bubnmoreka HOK
AIICKTPUYCCKHH 3apsill https://m.edsoo.ru/ff0c6ce4

48 | Hanpspk€HHOCTB 2neKkTpuueckoro mois . Ilpunnun cynmepmosunuu | 1 bubmmoreka HOK
DIIEKTPUIECKUX TONeH. JIMHUY HATPSHKEHHOCTH https://m.edsoo.ru/ffOc6df2

49 | Pabora cunm snmekrpocratuueckoro mons. llorenmman. Pasnocts | 1 bubnmoreka HOK
MOTEHITHATIOB https://m.edsoo.ru/ffOc6f00

50 | [lpoBogHMKM ¥ JAMANEKTPUKA B OBIIEKTpOCTaTHYecKoM rmoue. | 1 Bubmmoreka HOK
JInaIeKTpHYeCcKas MPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018

51 | DnekrpoémrocTh. Konuencarop 1 Bubnunoreka LHOK

https://m.edsoo.ru/ff0c7126

52 | DnekTpoéMKOCTh TIOCKOTO KOHAEHCATOpa. DHEPTus 3apsHKeHHOro | 1 bubnmoreka HOK
KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0

53 | Jlaboparopnas pabora "M3MepeHue MeKTPOEMKOCTH 1
KOHJIeHcaTopa"

54 | IlpunHmmn JEeHACTBUS u MpUMEHEHNE KOHJICHCAaTOpOB, | 1
KOTIMPOBAJIBHOTO armapara, CTpYHHOTO HpUHTEpA.

DJeKTpocTaTHiecKas 3amura. 3a3eMIIeHHEe IIEKTPOpHOOPOB

55 | DnekTpuyeckuil TOK, YCIOBHS €ro cymiecTBoBaHusa. [locTosHHBIA | 1
Tok. Cnna toka. Hampspkenue. Comnporusnenne. 3akoH OMa Juis
ydJacTka Henu

56 | [locnemoBarenbHOE, TNapayieIbHOE, CMEIIAHHOE coeauHeHue | 1 Bubnunoreka HOK
npoBonHKUKOB. JlabopatopHas pabora «M3ydeHHe CMEIIAaHHOTO https://m.edsoo.ru/ff0c74f0
COETMHEHHSI PE3UCTOPOBY

57 | PaboTa 1 MOUTHOCTH ANMEKTPUUYECKOTO TOKA. 3akoH [[xoyisa-Jlenma 1 Bubnnoreka LHOK

https://m.edsoo.ru/ff0c7838

58 | 3akon Owma st TMONHOM (3aMKHYTOW) 3SJEKTpHYECKOM memnu. | 1 Bubnunoreka HOK
Kopotkoe 3ambikanue. Jlaboparopnas pabota «M3mepenune D/IC https://m.edsoo.ru/ffOc7ae0
WCTOYHWKA TOKA M €r0 BHYTPEHHETO CONMPOTHBIICHHSD)

59 | DnekTpoHHAs MPOBOJUMOCT TBEP/BIX METAJUIOB . 3aBUCHUMOCTH | 1
CONPOTHBIICHHUS] METAIIOB OT TeMneparypbl. CBEpXIPOBOIMMOCTh

60 | Dnekrpuueckuil TOK B Bakyyme. CBOMCTBa 2JIEKTPOHHBIX IYYKOB 1

61 | IlomynpoBoaHWKH, MX COOCTBEHHAS U IPUMECHAs MPOBOAMMOCTD 1 bubGmmoreka HOK
CgoiictBa p—Nn-niepexoa. [1oaynpoBoJHUKOBbBIE TPHOOPHI https://m.edsoo.ru/ff0c84ae

62 | DnekTpuyecKuii TOK B pacTBOpax M pacIuiaBax dIEKTPOIUTOB 1 bubnmnorexa HOK
DJIeKTPOIMTHYECKAs TUCCONUAIHS. DIEKTPOIN3 https://m.edsoo.ru/ff0c82ba

63 | DiueKkTpUYECKHA TOK B ra3ax CaMOCTOSATETHHBINA U 1 bubnmoreka HOK
HECaMOCTOSITEIIbHBIN pa3psi1. Monnust. [Tna3ma https://m.edsoo.ru/ff0c84ae

64 | Dnexkrpuyeckue NpHOOPHI W YyCTpoiicTBA W HMX THpakThueckoe | 1 bubGmmoreka HOK
npumMeHenue. [IpaBuna Texuuku 6e301acHOCTH https://m.edsoo.ru/ff0c86fc

65 | O6oOammui ypok «IeKTPOIHHAMHUKA 1 Bubiunoreka LHOK

https://m.edsoo.ru/ff0c88be

66 | KontponpHast pabGota mo teme «Jiaekrpocraruka. llocrostHHbId | 1 bubGmmoreka HOK
aneKkTpudeckuil Tok. TOKH B pasnuuHbIX cpemax» /Bcepoccuiickas https://m.edsoo.ru/ff0c8a8a
MIpOBEpOTHAs paboTa IMPHU MPOBEIACHUN Ha OyMa>KHOM HOCHUTEIIC

67 | Pe3epBHblit YPOK. KontponbHas pabora o Teme | 1 bubnoreka IHOK
"DnekTpoarHaMHKa" https://m.edsoo.ru/ff0c8c56

68 | AIMUHHMCTPaTHBHBIA KOHTPOJIb 1 Bbubmmoreka HOK

https://m.edsoo.ru/ffOc8f6c
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[MoypouHnoe miianupoBanme 11 kiaace

Ne Bcero DJIeKTPOHHbIe U (POBbIE
Tema ypoka

n/n o0pa3oBaTelibHbIE pecypchl

1 ITocTostHHBIE MAarHWTBI W WX B3auMojeicTBHe. MaruutHoe | 1 bubnnoTeka HOK
none. Bekrop wmarHuTHOW WHAYKUWMW. JIMHWM MarHUTHOU https://m.edsoo0.ru/ff0c9778
WHIYKIHH

2 MarauTHoE TI0JIe TPOBOMHWKA ¢ TOKoM. OmwiT Opcrema. | 1 bubnnoTeka HOK
B3anmoieiicTBHE MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHast pabota «/M3yuyeHne MarHUTHOTO MOJ Karymku | 1 Bubnuoreka LHOK
C TOKOMY https://m.edsoo.ru/ff0c98fe

4 JleficTBe MarHWTHOTO TIOJII HA TPOBOAHUK ¢ TokoM. Cmma | 1 bubnmoreka LHOK
Awmmepa. Jlaboparopnas pabora «VccnemoBaHue aeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHWTa Ha PAMKY C TOKOM»

5 JleiicTBe MarHWTHOTO TONS Ha IBIXKYIIYIOCA 3apsDKeHHYHO | 1 bubmmorexa LHOK
vactuiyy. Cuna Jlopenia. Pabora cubl JlopeHia https://m.edsoo.ru/ff0c9df4

6 OnekTpoMarHuTHas HMHAYKOWs. [loTok BekTopa MarHuTHo# | 1
uaaykiun.  OJC  uHAyKuu. 3aKOH — AIEKTPOMarHUTHOU
nHaykuuu Qapanes

7 Jlaboparopras pabota «HccnenoBanme spreHus | 1 bubmmorexa LHOK
AIIEKTPOMATHUTHON HHIYKITHHY https://m.edsoo.ru/ff0cal50

8 WNHIyKTUBHOCTS. SIBnenue CaMOUHIYKIIHH. D/C | 1 bubanoreka HOK
CaMOMHIYKIIUH. DHEPTHsi MATHUTHOTO TMOJISI KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DIIEKTPOMArHUTHOE MOJIE

9 TexHuveckne yCTpOWCTBA M WX MNPUMEHEHHE: TOCTOSHHBIC | 1
MarHMThl, 3JEKTPOMArHUTHI, AIIEKTPOABUTATENb, YCKOPHTEIN
9IIEMEHTAPHBIX YaCTHI], THAYKIIHOHHAs IeYb

10 Oo6o0maronuii ypok «MarHutHoe moje. DJeKTpoMarHuTHas | 1 bubnuoteka LHOK
WHTYKIIUSD https://m.edsoo.ru/ffOcab82

11 Konrponbnass pabora mo Teme «MarautHoe mone. | 1 bubnuoreka [HOK
DJIeKTPOMArHUTHAS HHIYKITUS https://m.edsoo.ru/ffOcad58

12 CBoOoaHble MexaHu4deckue Kosiebanms. ['apmonuudeckue | 1 bubnuoreka HOK
KoneOaHusi.  YpaBHEHHE  TapMOHHMYECKHX  KoJieOaHHI. https://m.edsoo.ru/ff0caf06
[IpeBpaieHne SHepruu

13 Jlaboparopras pabora «lccnemoBanue 3aBucuMocTr nepuona | 1
MalbIX KoJleOaHWi Tpy3a Ha HUTH OT JUIMHBI HUTH M MAacChl
rpy3a»

14 KoneGarenbHbli KOHTYp CBoOOnHBIE  3NEKTpOMarHuTHele | 1 bubnuoreka [HOK
KoJIeOaHusT B WIEaIbHOM KOJIeOATEIbHOM KOHTYpe. AHAIOTus https://m.edsoo.ru/ff0cb820
MEXTy MEXaHHYECKHMH M JJICKTPOMArHUTHBIMH KOJIeOaHUSIMU

15 ®opmyna Tomcona. 3akOH COXpaHEHHsI PHEPTUU B HacadbHOM | 1 bubnuorexa [HOK
Kos1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4

16 [Ipencrasnenne o 3aTyxarommux KoyieOaHUAX. BemHyX)neHHBIC | 1 bubnuoreka HOK
MeXaHHUeCKHe  Kojiebauws.  Pe3oHanc.  BuIHYXIeHHBIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHBIE KoJieOaHus

17 [lepemeHHBII TOK CrHycouianpHeli  MEPEMEHHBIN TOK 1 bubnuorexa [HOK
MOIIHOCTH TIEPEMEHHOTO TOKA. AMIUTUTYIHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOcbhd34
3HAYEHUE CWJIbI TOKA U HANPSHKCHUS

18 Tpancdopmatop. IlpousBoactBo, mepemaua u mnotpedieHue | 1
NIEKTPUIECKOI SHEprun

19 YCTpoiicTBO W TPAKTHYECKOE MPHUMEHEHHE JIIEKTpHYecKoro | 1 bubmuoreka LHOK
3BOHKA, reHeparopa MePEeMEHHOTO TOKa, JMHUHA https://m.edsoo.ru/ff0cc324
aJIeKTponepeayd

20 DKOJIOTHYECKUE PUCKH ITPU MPOU3BOACTBE 3JIEKTPOIHEPTUN 1
KynpTypa ncronp30BaHus SMEKTPOIHEPTHH B TOBCEIHEBHON
KHU3HH

21 MexaHnyeckre BOJIHBI, YCIOBHs pacrnpocTpaHeHusi. llepuoa. | 1 Bbubnuoreka [HOK
CKOpOCTh PacHpOCTpaHEHHs M JUIMHA BOJHBL IlomepedHsie u https://m.edsoo.ru/ffOccab4
MPOJIOJTBHBIC BOJIHBI

22 3Byk. Cropocth 3ByKa. ' poMKkocTh 3Byka. Bricora Tona. TemOp | 1 bubnmnoreka HOK
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3ByKa https://m.edsoo.ru/ffOcccOc
23 OneKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U cKopocTh . [IIkama Bbubnuoreka [HOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 IIpuHIMOBl paguoCBA3UM U TejeBUJICHUs. Pa3BuTHe CpeicTB bubnuoTeka HOK
cBs3u. Pamponokanys https://m.edsoo.ru/ffOcddle
25 Konrtponbnas padora «Konebanusi u BOIHB Bbubnuoreka [HOK
https://m.edsoo.ru/ff0cc6f8
26 IIpsmonuHeitHoe pacnpocTpaHEeHHE CBETa B OJJHOPOIHOM Cpejie. bubnnoTeka HOK
ToueuHbIii ICTOYHKK CBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 Otpaxenue cBera . 3akOHBI OTpakeHus ceera . IlocTpoeHue Bbubnuoreka [HOK
M300paKeHUIl B INIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 [IpenomieHue cBera [TonHOE BHYTpEeHHEE OTPAKEHUE bubnuoreka LHOK
ITpenenbHbIi yroJl MOJHOTO BHYTPEHHETO OTPasKCHHUS https://m.edsoo.ru/ffOcd7f6
29 JlaGopartopHas pabota «/3MmepeHue mokazaTelsi MPEeTOMIICHUS bubnuoreka [HOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzer. [loctpoenne n3o0paxennii B muH3e. Dopmyia TOHKOM bubnnoTeka HOK
JIHH3EL. Y BEIMYEHUE JTMH3EI https://m.edsoo.ru/ffOcddle
31 JlaGoparopHas pabora «lcciieoBaHue CBOHCTB U300paskeHUM bubnuoreka LHOK
B JIMH3aX» https://m.edsoo.ru/ffOcddle
32 Hucnepcust cBera. CrioxHbI cocTaB Oemoro cmera. LIBerT. bubnnoreka HOK
JIaboparopHast paborta «HaboieHre TUCTIEPCHH CBETa https://m.edsoo.ru/ffOcddle
33 Wurtepdepenuus cvera. Judpakuus ceera. JudpaxiuonHas bubnuoreka HOK
peniérka https://m.edsoo.ru/ffOced2?2
34 [TonepeunocTs cBeToBBIX BONH. [lonspus3anus cBera bubmmorexa LHOK
https://m.edsoo.ru/ff0cf02e
35 Onrtuveckne TpuOOpHl U YCTPOMCTBA M YCIOBHS —HX Bubnmuoreka [HOK
0€30MacHOr0 MPUMEHEHUSI https://m.edsoo.ru/ffOcddle
36 ['paHUIBI TPUMEHUMOCTH KIIACCUYECKOW MexaHukH. [locTymatet bubmmorexa LHOK
CIICIMAJIbHON TEOPHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENHLHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICHIEC BPEMEHHU U Bubnmoreka HOK
COKpAIIIEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
38 OHeprus 1 UMITyJIbC PENATUBUCTCKON YacTUIlbl. CBs3b MAcChl € bubnuorexa [HOK
SHEPrUed U UMITYJIbCOM. DHEPIHUsl TTOKOS https://m.edsoo.ru/ff0cfc68
39 KonTponbHas padora «Onrruka. OCHOBBI CIICIIUAIIEHON TEOPUHU bubnuoreka LHOK
OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [lnanka. Jueprus u uMmynsc GoToHa bubnuoreka [HOK
https://m.edsoo.ru/ff0cfe16
41 OtkpeiTie u wuccnenoBanue ¢orodddexra. Ombiter A. T Bbubmuoreka LHOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3axoHs! porodpdhexra VYpaBHeHHE DUHIITEHHA IS bubnuoreka [HOK
dororddexra. «Kpacuas rpanuiay Gorodddexra https://m.edsoo.ru/ff0d015e
43 JlaBnenue cBeta Omprtst 11 . H. JleOenena. bubnuoreka HOK
XUMHUYECKOEICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHn4yeckue yCTpOHWCTBA M MPAKTUYECKOE IPHUMEHEHHE: bubnuoreka [HOK
doTosrnemMenT, poTomaTymK, CoTHEYHAs OaTapesi, CBETOHO https://m.edsoo.ru/ff0d04a6
45 Pemenne 3amay mo reMe «II€MEHTHI KBAHTOBOM OIITUKI) Bubnunoreka HOK
https://m.edsoo.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuio bubnuoreka [HOK
a-dactuil. [lnaneTapHas MoJiebh aTOMa https://m.edsoo.ru/ff0d091a
47 [ocrynarer bopa bubmuoreka LHOK
https://m.edsoo.ru/ff0dOafa
48 Uznydyenne u mornomenne (GpOTOHOB NMpH Iepexone aToma ¢ bubnuoreka [HOK
OJIHOTO YPOBHSI SHEPTUH Ha JPYroii. Busl ciekTpoB https://m.edsoo.ru/ff0dOafa
49 BoOJIHOBBIECBOMCTBA YaCTHI] Bomxasr ge bpowns Bubnunoreka HOK
KopmyckynsipHo-BOTHOBOH Iyain3m CrioHTaHHOe u https://m.edsoo.ru/ff0d0ca8
BBIHY)KJCHHOE U3TyUCHHE
50 OtkpeiTHe  pamuoakTHBHOCTH. OnbiTel  Pesepdopma 1o bubnunoreka LHOK
OIIPEICIIEHHMIO COCTABA PATHOAKTHBHOTO U3IyIEHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda -, Oera-, TaMMma-u3IydeHus. BusHue Bbubnuoreka [HOK
paZMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI https://m.edsoo.ru/ff0d0fd2
52 OTKpBITHE MPOTOHA M HEWTpoHa . M3otomsl. Aunbda-pacnas,. bubnunoTeka 1HOK
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ONEKTPOHHBIA W IO3UTPOHHBIN OeTa-pacman. ['aMMa-usmydeHnne

https://m.edsoo.ru/ff0d1162

53 DHeprus CBs3U HyKJIOHOB B Aape. SAnepHsie peakuun. SAnepHsii | 1 Bbubnuoreka [HOK
peakrop. IIpoOnembl, MEPCIEKTHBEI, SKOJIOTHYECKUE aCTICKThHI https://m.edsoo.ru/ff0d1356
SIZIEPHOM SHEPTETUKHI

54 OneMeHTapHbIe YacTUIl . OTKpBITHE TTO3UTpoHa . Metonsr | 1 bubmnoTeka HOK
HaOJIIOJICHUS U PETUCTPAIMU IEMEHTapHbIX YacTull . Kpyribrit https://m.edsoo.ru/ff0d0e38
CTON «PyHIaMEHTAIBHBIEB3aUMOACHCTBHSI. EnunctBo
(bu3HIeCKOl KapTUHBI MUPa»

55 DTanbl pa3BUTHUSL ACTPOHOMHUH [IpuknagHoe u 1 bubnuoreka oOK
MHUPOBO33PEHUECKOE 3HaUCHHE aCTPOHOMUH . Buj 3BE31HOTO https://m.edsoo.ru/7f41c97c
Heba. Co3Be3mus, sPKHE 3BE3MBI , IUTAHETH, WX BHUINMOE
nsmwxenue. ColHeyHas cucreMa

56 Counnne. ConmHedHast akTHBHOCTh. Mcrounuk sneprun Conana u | 1 Bubnmoreka HOK
3BE311 https://m.edsoo.ru/7f41c97c

57 3BE3MBI, WX OCHOBHBIC XapaKTCPUCTHKU 3Bé3mpimtaBHON | 1 bubmnoTeka HOK
ITOCJIEIOBATEILHOCTH. BHyTpeHHEee cTpOCHHUE 3BE3 https://m.edsoo.ru/7f41c97c
CoBpeMeHHBIE TIPEICTABICHHS O MTPOUCXOKACHUH U SBOIOLUH
CornHua 1 3B€31

58 Mnuneunstit [Iyte — Hamra ['amaktuka. [lonoxxenue u asmkenne | 1 bubmmoreka LHOK
Connna B 'anaktuke . Tamaktuku. UEpHbIe ABIPHI B siApax https://m.edsoo.ru/7f41c97c
raJlaKTHK

59 Bcenennas. Pasberanne ramaktuk. Teopust bonbmioro B3peiBa. | 1 bubmmorexa LHOK
PenukToBOE M3ayueHne. MeTtaraaakTuka https://m.edsoo.ru/7f41c97c

60 Hepemennsie mpo01eMbl aCTPOHOMHU 1 bubnuoreka LHOK

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

61 Kontponbnass  pabora  «OnemeHTHl  acTpoHOMHH | | 1 bubmmoreka LHOK
acTpoU3UKI» https://m.edsoo.ru/7f41c97c

62 Oo6oGmaromuii  ypok. Pomb ¢usuku wu actpoHomuu B |1 bubnuoteka LHOK
SKOHOMHUYECKOM, TEXHOJIOIHYECKOM, COIUAILHON U STHYECKOMI https://m.edsoo.ru/7f41c97c
cdepax IesTeTbHOCTH YeI0BeKa

63 O6o0matommii ypok. Pons u mMecto ¢usuku u actpoHomuu B | 1 bubnuoreka [HOK
COBpPEMEHHOI HAyYHOH KapTHHE MUPa https://m.edsoo.ru/7f41c97c

64 O6oGmaromuii  ypok. Ponb  ¢usuveckoit  Teopun B | 1 bubnuoreka LHOK
(bopMUpPOBaHKH TIPEICTaBICHUH 0 QU3NUECKOM KapTHHE MUpa https://m.edsoo.ru/7f41c97c

65 Ob6oOmatonmii ypok. Mecto ¢usnueckoil KapTuHbl mMupa B | 1 bubnuoreka [HOK
obiem pany COBpPEMEHHBIX €CTECTBEHHO-HAYYHBIX https://m.edsoo.ru/7f41c97c
MPEJICTABJICHUI O MPUPOJE

66 PesepBHblii  ypok. MarnutHoe 1mone. OJeKTpoMarHuTHas | 1 bubnuoreka [HOK
WHTY KIS https://m.edsoo.ru/7f41c97c

67 PesepBHblii  ypok. Omnrtuxa. OCHOBBI crHenuajibHONW Teopuu | 1 Bbubmuoreka LHOK
oTHocHuTenbHOCTH. KBaHTOBas (hM3MKa. DIEMEHTHI aCTPOHOMHUH https://m.edsoo.ru/7f41c97c
1 acTpOPHU3NKH

68 AMUHHUCTPATUBHBIN KOHTPOJIb 1 bubmuoreka LHOK

https://m.edsoo.ru/ff0d1784
HUTOro 68
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