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IosicHUTEILHAA 3aIIUCKA

PaGouast mporpamma mo ¢u3MKe Ha YPOBEHb CpEAHEro oOmero oOpa3oBaHUS Ul
obyuaromuxcs 10-11-x kmaccoe MAOY CII Ne 76 pa3paboraHa B COOTBETCTBHU C
TpeOOBaAHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enaepalbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa CpeaHero obmero obpasoBaHus» (¢
WU3MCHEHUSIMU, BHECCHHBIMHU TTpHKa3oM MuHnmpocserienust ot 12.08.2022 Ne 732);

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHun deaepaibHON
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHUNY;

e mpukaza Munmnpocemenus ot 22.03.2021 Ne 115 «O6 yrtBepxknenuu llopsaka
OpraHu3alliii ¥ OCYIIECTBICHUS 00pa3oBAaTENbHON JESATEIBHOCTH IO OCHOBHBIM
o0mieo0pa3oBarebHbIM MpOrpaMMaM — O00pa3oBaTeNbHBIM MpOrpaMMaM HadajibHOTO
00111er0, OCHOBHOTO OOIIETO U CPEHEro 00IIero oopa3oBaHus»,

e KOHIICTIIIMYU MIpenoAaBaHus yueOHoro npeamera «Ousukay;

o CII 2.4.3648-20 «CanuTapHO-31TUAEMUOIOTHIECKHE TPEOOBAHUS K OpraHU3alUsIM
BOCIHUTAHMS U OOYYEHHUS, OTIbIXa U O3IOPOBJICHUS JETEH U MOJOJCKH», YTBEPKICHHBIX
MMOCTAHOBJICHHEM TIABHOTO caHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBI U TPEOOBaHUS K OOCCIICYCHHIO
OezomacHocT u (Wik) OE3BPEAHOCTH IS 4YelOBeKa (aKTOPOB Cpellbl OOUTAHUS,
YTBEPKJACHHBIX IOCTAHOBJICHUEM TJIABHOTO caHUTapHOTrOo Bpaya oT 28.01.2021 Ne 2;

e y4eOHOrO  TUIaHa  OCHOBHOrO  00mero  oOpa3oBaHMs,  YTBEPKACHHOTO
npukazoM MAQOY CII Ne 76 ot 08.08.2024 Ne 01-04-1057;

o Ilonoxenus o pabounx nporpammax MAOY CI Ne76, yTBep’A€HHOTO IPUKA30M
MAOY CII Ne 76 ot 27.08.2024 Ne 01-04-1079/1;

e (enepanbHOIl paboueil mporpammsl Mo ydeOHOMY mpenmery «Pu3uka» 06a3oBOro
YPOBHSI.

PabGouass mporpamMMa OpHEHTHpOBaHAa Ha I€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
¢benepanbHOI paboyell mporpaMMe BOCIIUTAaHUS U B paboyeil mporpamme Bocriutanust MAOY
CI Ne 76.

ConeprkaHue mporpaMMsl 1o (hu3MKe HarpapiieHO Ha (pOpMUPOBaHHE €CTECTBEHHO-HAYUYHOU
KapTuHBI Mupa o0yvaromuxcs 10—11 kmaccoB npu o0ydeHnn ux Qu3nKe Ha 0A30BOM YpOBHE
Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnoxaxona. IIporpamma mo ¢usuke cOOTBETCTBYET
tpedoBanusiM @I'OC COO k miaHUpyeMbIM JTUYHOCTHBIM, TPEIMETHBIM U METAPEIMETHBIM
pe3yabTataM O00y4eHHs, a TaKKe YUUThIBAET HEOOXOAUMOCTh PEANN3alui MEKIPEIMETHBIX
CBs3eM (PU3MKMU C €CTECTBEHHO-HAyYHBIMU Y4€OHBIMM NpeAMeTaMu. B Hell ompenensitoTcs
OCHOBHBIE 1I€JIM U3Y4eHUs (PU3UKU Ha YPOBHE CpPETHEro 0011ero oopa3zoBaHus, IiaHUpyeMble
pe3ysbTaThl OCBOCHHS Kypca (H3UKH: JIMYHOCTHBIC, METampeJMETHbIe, MpeAMEeTHbIC (Ha
0a30BOM ypOBHE).

[Tporpamma o pu3uke BKIIOYALT:



e IUJJAHUPYEMBIC Pe3yJbTaThl OCBOCHUS Kypca (u3Mku Ha 0a30BOM ypOBHE, B TOM
YHCIIe IPEIMETHBIC PE3YIbTATHI 110 T0JIaM 00y4eHUS,
e cojaepxaHue yueOHoro npeamera «Du3ukay mo rogam o0ydeHHs.

®dusnka Kak Hayka o HauboJiee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYNAs B Ka4eCTBE y4eOHOTO
IIpeMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIaJl B CHCTEMY 3HAHUM 00 OKpYXKaroIleM MHpeE.
IkonbHBIH Kypc (U3MKH — CHCTEMOOOpa3yIoIUil Ui €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
IIPEIMETOB, IOCKOJIbKY (DM3MUYECKHE 3aKOHbBI JIeXKAaT B OCHOBE IPOLIECCOB M SIBJIEHUH,
M3ydaeMbIX XUMUeH, ouonorueit, pusndeckoit reorpadueit u acrponomueii. Mcrnons3oBanue
U aKTHUBHOE IpUMEHEHUEe (GU3UYECKUX 3HAHUN OIpelenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA,
IIOJyYEHHs] HOBBIX MaTEpUAJIOB C 33aJaHHBIMHM CBOMCTBaMHU U Jp. VM3ydyeHue QpU3MKU BHOCUT
OCHOBHOH BKJIaJ B ()OPMHPOBAHNE €CTECTBEHHO-HAYYHOW KAapTUHBI MUpa OOYyYaroLINXCs, B
(dbopMHpOBaHHE YMEHMHM NpPUMEHATb HAy4YHBIH METOJ IIO3HAHUS INPH BBIIOJIHEHUU HMHU
y4eOHBIX HCCIIEI0BAHUN.

B ocHOBy kypca ¢u3MKU [71s1 YpPOBHS CpeAHEro oluiero oOpazoBaHUs MOJNOKEH P UACH,
KOTOPBIE MOKHO pacCCMaTPUBATh KaK MPUHIIUIIBI €70 TTOCTPOCHUSI.

Nnes nenmoctHOCTH. B COOTBETCTBHM € HEM KypC SBISAETCA JIOTMYECKH 3aBEPIICHHBIM, OH
COZICPKUT MaTepuall U3 BCeX Pas/iesioB PHU3HUKH, BKIIOYAET BOIMPOCH KaK KIACCHYECKOM, TaK U
COBPEMEHHOW (hU3HKH.

Wnesa renepanuzanuu. B cooTBeTcTBUU ¢ Hell Marepuan Kypca (PU3MKM OObEAMHEH BOKPYT
¢usnveckux Tteopuil. Benymmm B Kypce sBisiercss (OpPMHpPOBAHWE NPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Wnes rymanurtapusanuu. Ee peanusanms mpearnosnaraetT HCIOJIb30BaHHE T'YMaHHUTApHOTO
MOTeHIMajda (U3NYECKOW HAyKH, OCMBICIIEHHE CBSA3M pa3BUTHS (U3MKH C pa3BUTHEM
olmecTBa, a TakKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH M JKOJIOTUYECKUMU
npoOaeMaMu.

Wnes npuxnagnoit HanpasieHHOCTH. Kype ¢u3uku mpesmnonaraeT 3HaKOMCTBO C IMTUPOKUM
KPYI'OM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN U3YYEHHBIX TEOPUHN U 3aKOHOB.

WNnes »skomoruzanuu peanu3yeTcsl IHOCPEACTBOM BBEACHMSI DIIEMEHTOB COJEp)KaHUA,
MOCBSIIIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TeXHUKH HW  TEXHOJIOTHH, a Takke OOCyXJeHus TmpobjieM  parroHAIbHOTO
MIPUPOIONONB30BAHUS U DKOJIOTUYECKON 0€30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (DU3MKM Ha YPOBHE cpelHero ooumero ooOpa3oBaHuUs
SBISIFOTCSL (pu3rueckue Teopuu ((HOopMHUpOBAHME MPEICTABICHUI O CTPYKTYpE MOCTPOCHHS
¢usnyeckoil Teopuu, posn (GyHAAMEHTATBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPeJICTAaBICHUSIX O MPHUPOJIe, TPAHUIIAX MPUMEHUMOCTU TEOPHH ISl OMUCAHUS €CTECTBEHHO-
HAY4YHBIX SBJICHUH U TIPOLIECCOB).

CuCTeMHO-eSTeTbHOCTHBIN MOAX0J B Kypce (DHM3MKH peau3yercsl MPEexXJe BCEro 3a CYeT
OpraHM3aliK SKCIIEPUMEHTAIBHON JesATeNbHOCTH oOydaromuxcs. Jlins 0a30Boro ypoBHs
Kypca U3MKH — O5TO HCHOJb30BAHHWE CHCTEMbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JabOpaTOPHBIX paboT, KOTOpbIE B MporpaMMe 1o (¢us3nke oObEAUHEHbI B



OOIIMH CIUCOK YYEHHYECKHX NPAaKTUYECKUX paldoT. BulieneHne B yKa3aHHOM NepevHe
1abopaToOpHBIX paboT, IPOBOJAUMBIX JUIsI KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMU
00pa3oBaTENBHOIO TMpOLECCa HMCXOAS U3 OCOOCHHOCTEW IIJIAHWPOBAaHUS W  OCHALICHUS
kaOunera ¢usuku. [Ipu sTOM obOecrneunBaeTcsi OBIaJCHHE OOYUYAIOIIUMUCS YMEHUSIMU
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS, MCCIECIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH H
[IOCTAaHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bosbioe BHUMaHKE yIeIsieTesl PEIICHHIO pacUYeTHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom st
pacUeTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33Ja4M C SBHO 33JaHHON (U3MUYECKON MOJIEIBIO,
MO3BOJISIONINE MPUMEHSATh M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJJHOTO pasieia
Kypca, TaKk W HHTEIpUpYys 3HAHUSA U3 PA3HbIX pasfenoB. g KadyecTBEHHBIX 3aaad
MPUOPUTETOM SIBIIIIOTCSL 3a/IaHUsl HAa OOBSICHEHUE MPOTEKaHUS (PU3MUECKUX SIBJICHUH H
MIPOLIECCOB B OKPYIKAIOIIEH KU3HHU, TpeOyromme Bbioopa GU3nveckoi MOACIH ISl CUTYaIlluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBercTBHu ¢ TpeboBanusiMu @I'OC COO k MaTepHaIbHO-TEXHHYECKOMY 00€CIICUCHUIO
yuyeOHOro mporiecca 0a30Bblii ypoBeHb Kypca (HU3MKKM Ha YpOBHE CpEIHEro ooOIero
00pa3oBaHMs JODKEH N3y4aThCsl B YCIOBHUSIX IMPEAMETHOTO KaObnHeTa (PU3UKU UITH B YCIIOBHSIX
WHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IUKIIa. B kaOuneTe Qpusuku
JOJDKHO OBITh HEoOXoauMmoe J1labopaTopHOe 00OpyIOBaHME JJISl BHITIOJTHEHUS YKa3aHHBIX B
mporpaMMe 10 (U3MKE YYCHMUYECKHUX TMPAKTUYECKUX paboT U JAEMOHCTPalMOHHOE
obopymoBaHue.

JleMoHCTpanmoHHOEe  000pyHOBaHWe (HOPMHPYETCS B COOTBETCTBHH C  MPUHIUIIOM
MUHUMAJIbHON IOCTATOYHOCTH U 00ECII€YUBAET MOCTAHOBKY MEPEUUCICHHBIX B IPOrPaMMe 110
(1)I/I3I/IK€ KIIFOUECBBIX IlGMOHCTpaIII/Iﬁ AJI1 UCCIICOBAHUA HU3Yy4YaCMbIX SIBICHUN W IMpoLcCCCOB,
SMIOUPUUYECKUX U (PYHIaMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JIaGoparopHoe 000pyAOBaHUE IJISl YIEHUUYECKUX MPAKTUYECKUX paboT popMuUpyeTcsl B BUIE
TEMaTUYeCKHX KOMILJIEKTOB M O0ecleyMBaeTcsl B pacueTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyuatonuxcs. TemaTuueckue KOMIUIEKTHI JIa0OpaTOPHOTO OOOPYIAOBAHMS JOJIKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIOJIb30BAHUU aHAJIIOTOBBIX U LU(POBBIX MPHOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJE LIU(PPOBBIX J1abopaTOpHil.

OCHOBHBIMU 1IEJIIMU U3YYEHUSI PU3UKU B 0011EM 00pa30BAHUH SBIISIOTCS:

e (opMupOBaHHE HHTEpECa U CTPEMIICHHS OOYYArOUIUXCS K HAYYHOMY HU3YYCHHIO
MPUPOJIbI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

e Dpa3BUTHE TIPEACTABICHUN O HAYYHOM METOJI¢ TO3HaHUA U (OPMUPOBAHUE
MCCJIE0BATENbCKOT0 OTHOUIEHUS K OKPY>KAIOIIUM SIBIICHUSIM,

e (opMHUpOBAHHE HAY4YHOTO MHUPOBO33PEHHUS KaK pe3ylbTara HU3Y4YEHHUS] OCHOB
CTpOEHHS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opMHUPOBaHHE YMEHHI OOBICHSITH SBJICHUS C UCTIOJIH30BaHUEM (PU3MUECKUX 3HAHUN
Y HAy4YHBIX JI0KAa3aTENbCTB,;

e (opMHUPOBaHHE IPEACTABICHHUN O POTIN (DU3UKH I Pa3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUM.

JlocTiokeHne HSTUX TeNe O00eCTeYrBaeTCsl PEIICHHEM CICAYIONUX 3a7ad B IPOIecce
M3Yy4YeHHs Kypca (pU3uKH Ha YPOBHE CPEeIHEro 0011ero oopa3oBaHus:



e TPHOOpPETEHHE CUCTEMBI 3HAHH 00 00IIMX PU3HMUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKIIOYAas MEXaHUKY, MOJEKYIpHYIO (QU3UKY, 3JIEKTPOJUHAMHUKY,
KBAaHTOBYIO (DPM3UKY U DJIEMEHTHI aCTPOPHU3UKH,

e (opMupoBaHHEe YMEHMH MNPUMEHATh TEOPETUYECKHUE 3HAaHUSA A OOBSICHEHUS
¢u3nUecKkux SBJICHUH B MPUPOJEC M ISl NPUHATHA TNPAKTHUECKUX PEIICHUH B
IIOBCEHEBHOM KU3HY,

e OCBOCHHE CIOCOOOB peIIeHMs Pa3IMYHbIX 3a/ad C SBHO 3aJaHHOM (u3mueckoi
MOJIENIBIO, 3a7ay, I0pa3yMEBAIOIIMX CAMOCTOSITENbHOE CO3JlaHue (u3nyeckoi
MOJIEJH, aJICKBaTHON yCIIOBHSIM 33/1a4H,;

e TIOHMMaHUE (PU3NYECKUX OCHOB U NMPHUHLMIIOB AEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CpEay;

e OBJIAJICHUE METOJaMU CAMOCTOSITEILHOIO IIJITAHUPOBAHUS U IIPOBEAECHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHaJM3a W HHTEpIpeTanuu HHPOPMALUH, OIpEacIICHUS
JIOCTOBEPHOCTH IOJIyYEHHOI'O pe3yJIbTara,

e CO3JaHME YCIOBUM I Ppa3BUTUA YMEHUH IPOEKTHO-UCCIIEI0BATEIbCKON,
TBOPYECKO 1A TETbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEeHb) Ha YpPOBHE CpeIHEro OOIero o0Opa3oBaHUs
orBoautcs 136 yacoB: B 10-m kiacce — 68 yacoB (2 yaca B Hezenio), B 11-m kitacce — 68 yacos
(2 gaca B menmemo), npuuem lu B 11 kiacce M3ydaercsl ¢ MCIIOJIB30BAHUEM JUCTAHIIMOHHBIX
TEXHOJIOTH.

[Ipennaraemselii B nmporpamme mo (U3HKe MepeueHb JTadopaTOPHBIX U MPAKTUYECKUX padoT
SIBJISIETCSl PEKOMEHIOBAaHHBIM, YUYHUTEIb JEJIaeT BBHIOOP MPOBEIACHUS JIA0OPATOPHBIX paldoT U
OTIBITOB C YYETOM WHIUBUAYAIbHBIX 0COOEHHOCTENH 00YUaOIUXCS.

Jliig peanu3anuy IporpaMMbl UCIIONB3YIOTCS YUeOHUKH, TOMYIIEHHbBIE K HCIIOIb30BAaHUIO TPU
peain3allMi HMMEIOIIUX TOCYJAapCTBEHHYIO aKKpEIUTAlUi0 00pa30BaTENIbHBIX IPOrpaMM
HayajibHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpeiHero odIiero oopa3oBaHusl OpraHU3aLUsAMH,

OCYIIECTBJISIOMUMH 00pa30BaTENbHYIO JI€ATEIBHOCTh, MPUKa30M MUHIPOCBENICHUSI OT
21.09.2022 Ne 858:

e ®uswuka, 10 knacc/ Msakurres I'.5., Byxosiies b.b., Cotckuit H.H. mox pemakuuei
[TapdentneBoii H.A., Akuronepnoe obmectBo «M3aarenscto "IIpocsemienne’y;
o Ousuka, 11 xnacc/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. non penakiueit
[TapdentbeBoit H.A., Akuronepnoe obmectso «M3narenscto "IIpocsemienue .
DNEeKTPOHHBIE 00pa30BaTEIBHBIC PECYPCHI, IOMYIEHHBIC K UCTIOIL30BAHUIO MTPH PeaTHU3aIlluu
MMEIOIUX TOCYIApCTBEHHYIO aKKpeauTaluio o0pa3oBaTeNbHBIX MPOTPaMM HAYAIBHOTO

00111er0, OCHOBHOT'O OOIIIET0, CPEHEr0 00IIEro 00pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS OT
18.07.2024 Ne 499,

o bubmunoreka matepuanos ®I'MC «Mos mkona — lib.myschool.edu.ru/market
o POII



Ilnanupyemblie pe3yJibTaTbl 0CBOEHNSI IPOTPAMMBbI
OcBoenne yuebHOro mpeamera «®Dusmka» Ha ypOBHE CpemHero oomiero oOpa3oBaHUS

(6a3oBbIii  YpOBEHB) [O/DKHO OOCCIEUUTHh JIOCTHIKEHHE CIICAYIOIUX JINYHOCTHBIX,
MeETaIpeMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

JINYHOCTHBIE Pe3yJbTAThI

JIN4HOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «PDu3MKa» OIDKHBI OTpakaTbh
TOTOBHOCTb W  CIIOCOOHOCTh  OOYYalOIIMXCS PYKOBOJCTBOBATHCS  CPOPMHUPOBAHHOU
BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOH LEHHOCTHBIX OpPHEHTAlMH, ITO3UTUBHBIX
BHYTPCHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IEHHOCTSAM pPOCCHUHCKOTO
00IecTBa, pacUIMPEHUE )KU3HEHHOTO OIIBITA M OMBITA JESITEIEHOCTH B MPOIIECCEe peaTi3auu
OCHOBHBIX HAIPaBJICHUH BOCIUTATEIBHON NESITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskaaHCKOro BOCIHUTAHUS

cOpPMUPOBAHHOCTH IPAKIAHCKOM MTO3UIMU 00YJaIOIIErOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IIeCTBa,;

MPUHATAE TPATUIMOHHBIX OOIICUYETOBEYECKUX T'YMAHHUCTHYECKUX U JEMOKPATHUYECKUX
[EHHOCTEMH,

TFOTOBHOCTb BE€CTHU COBMCECTHYIO ACATCIIBHOCTL B HHTCPCCAX TIPaAKIAHCKOIO O6HICCTBa,
y4aCTBOBAaTh B CaAaMOYIIPABJICHUU B O6pa30BaTeHLHOﬁ Opranm3anuu,

YMCHHC B3aUMOJEHCTBOBATh C COIIUAILHBIMU HHCTHUTYTaMH B COOTBETCTBUU C UX (I)YHKI_II/IHMI/I
1 Ha3HAYCHUECM,

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOM EATEIBHOCTH;
2) IaTPHOTHYECKOT0 BOCIUTAHMS
c(OPMHPOBAHHOCTh POCCUNCKOM IpaX1aHCKOW MASHTUYHOCTH, MATPUOTU3MA,;

IIEHHOCTHOE OTHOIIEHUE K TOCYIaPCTBEHHBIM CUMBOJIaM, JTOCTH)KCHHUSM POCCUUCKHUX YUEHBIX
B 007acT (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B I€ATEIILHOCTU YUYEHOIO;



OCO3HaHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUMBOTO OYAYIIETO;
4) 3¢TeTHYECKOr0 BOCIIMTAHMA:

ACTETHYECKOE OTHOLICHHWE K MHpY, BKJIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nveckoii Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:
MHTEPEC K Pa3InIHbIM chepaM IpoecCHOHATBHOM e TENTbHOCTH, B TOM YUCIIE CBSI3aHHBIM C
(Gbu3MKOW M TEXHUKOH, YMEHHE COBeplIaTh OCO3HAHHBIN BbIOOp Oyaymieil mpodeccun u

PCAIN30BbIBATH COOCTBEHHBIE )KM3HEHHBIC IJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 0OOpa30BaHUI0 W CaMO0Opa3oBaHUI0 B 00JacTH (U3UKHA Ha
MPOTS)KEHUU BCEW JKU3HH;

6) 3K0JIOrHYecKOro BOCIIUTAHMSA:

Cc(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYpBI, OCO3HAaHHE TJO0ATBPHOTO XapakTepa
HKOJIOTHUYECKUX MPobIeMm;

IJITAHUPOBAHUE M OCYIIECTBIICHUE JICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LETen
YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,

pacIiipeHHe OMbITa ACITEIbHOCTH YKOJIOTHYCCKOM HAIPABICHHOCTH Ha OCHOBE MMEIOLIUXCS
3HAaHUU TI0 (pH3HKe;

7) IHEHHOCTH HAYYHOI'0 IIO3HAHMS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nueckoil HayKu,;

OCO3HaHHE LIEHHOCTH HAYYHOH NESATEeNIbHOCTH, TOTOBHOCTH B Ipollecce HU3y4deHMs (PU3HKU
OCYILIECTBIIATH POEKTHYIO U UCCIIEOBATEIBCKYIO 1€ATEIbHOCTD NHANBUYAJILHO U B TPYIIIIE.

MeTtanpeamMeTrHbie pe3yabTaThl
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3soBble Jlornyeckue 1eMCTBUA:

e  CaMOCTOATENBHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

e OIpEeneNATh e AeSITeTbHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU UX IOCTHXKEHUS,

e BBIABJIATH 3aKOHOMEPHOCTH U TNPOTUBOPEUMS B pacCMaTpUBAEMBIX (DU3MUYECKHX
SBIICHUSX;

e pa3pabaTbiBaTh IUIAaH pELICHUs MPOOJIEeMBbl € YYETOM aHalIu3a HMMEIOLUXCS
MaTepuaibHBIX U HEMaTEepPUAIbHBIX PECYPCOB,;



e BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJIIM, OLICHUBATh PUCKH MOCIIECICTBUI E€ATEIbHOCTH;

e KOOPJMHHUPOBATH M BBHINOJHATH PadOTy B YCIOBHUSX PEATbHOIO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,

e Ppa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

ba3oBble ncciaenoBaTelbCKHe AeiCTBHA.

e BIQJETh HAYYHOH TEPMHHOJIOTHEH, KIIOYCBHIMH TOHSATHSIMH W METOJaMHU
¢u3nUecKoil HayKH;

e BIQJICTh HAaBBIKAMHU YYCOHO-HCCIICIOBATEIBCKOW W TPOCKTHOH JEATEIEHOCTH B
o0macti (hU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METO/IOB pelieHus 3aaad (U3NYECKOTO COJNEPIKAHHS, NMPHUMEHEHHIO Pa3JIUYHBIX
METO/IOB TIO3HAHMUS,

e BIIQJICTh BHJIAMH JICSITSIHHOCTH IO TIOJTYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIIHH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYallUsIX, B TOM YHCIIE
MPU CO3JaHNH YI€OHBIX IPOEKTOB B 001acTH (DU3HKH;

e BBISBIIATH MPUYHHHO-CIICACTBCHHBIC CBSI3M M aKTYaJIM3UPOBAThH 33]1a4y, BBIJIBHTATh
THIIOTE3y €€ peIICHHs, HaXOJUTh apryMEHThl IS JIOKA3aTelIbCTBA CBOMX
YTBEPXKICHHM, 33]1aBaTh ApaMETPhl M KPUTCPUH PEIICHUS;

e AHAIM3HMPOBATH TOJYYCHHBIC B XOJIC PEIICHUS 3aJla4d PEe3YJIbTaThl, KPUTHUCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHSX;

e CTaBUTH U POPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00PA30BATEIBHOM eI TEIBHOCTH,
B TOM YHCJIC TIPHU U3YYCHUH (PU3HKH,

e JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OILICHUBATh IPHOOPETCHHBII OIIBIT;

e yMETh TMEPEHOCHTh 3HaHWA 1O (U3MKE B  MPAKTHYECKYyID  00IacTh
KHU3HEICATCILHOCTH;

e YMETh MHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTCH;

e BBIJBUTATh HOBBIE UJIEH, IPEATIATaTh OPUTHHAIILHBIE MTOAXO/IbI U PEIICHUS;

e CTaBUTH MPOOJIEMBI U 33/1a4H, JIOTYCKAIONINE ATbTEPHATHBHBIE PEIICHUS.

Paborta c unopmanmeii:

e BIQJETh HaBBIKAMU TMOJIy4€HHUs HHPOpPMALUU (U3UYECKOTO COJEpKaHHUsS U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHaJM3,
CHUCTEMaTH3allMi0 M MHTEepHpeTanuio WHGOpMAalMK Pa3IMYHBIX BUIOB U (OpM
IIpEJICTaBJICHNUS;

e OIICHMBATH JIOCTOBEPHOCTh UH(POPMALIUH;

e HCIMOJB30BaTh CPeICTBA MHPOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUN B
pELICHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX W OpraHM3allMOHHBIX 33134 C
coOmoieHreM TpeOOBaHUN SPrOHOMHUKHM, TEXHUKH O€30MaCHOCTH, THUTUEHBI,
pecypcocOepeXeHus, MPaBOBBIX W OSTHYECKUX HOPM, HOPM HH(OPMAILMOHHOMN
0€30MacHOCTH,

e CO37aBaTh TEKCThl (PU3MYECKOTO COJEpXKaHMS B PA3NUYHBIX (hopMaTax C y4eToMm
Ha3Ha4YeHHs] MHPOpPMAIMK U LIeJIEBOM ayAUTOPHUH, BHIOUpAs ONTUMAIbHYIO QopMy
IPE/CTaBICHUS U BU3yaIH3alHH.

KomMyHuUKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:

e OCYHICCTBIIATH 06H_ICHI/IC Ha ypoKax (I)I/I3I/II(I/I n BO BHCyquHOﬁ JCATCIbHOCTH,



pacro3HaBaTh MPEINOCHUTKA KOHPIUKTHBIX CUTYyalluil U CMSATYaTh KOH(JIUKTHI,
Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIIOIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHIUBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHI C Y4€TOM OOIIUX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJJOT0 WICHA KOJUIEKTUBA;

IIPUHUMATH LIEJI1 COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH
JNEUCTBUS 10 €€ JOCTHKEHUIO. COCTABIIATH IUIAH ACUCTBUM, paclpeneiaTh poju ¢
y4€TOM MHEHHUI YJaCTHUKOB, 00CYXKIaTh pPe3yJIbTaThl COBMECTHOM paboTHI,
OLIEHUBATh KayeCTBO CBOEr0 BKJIAJAa M KaKJOI'0 YYaCTHUKA KOMaHAbI B OOLIMIA
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IpeajlaraTb  HOBBIE  IIPOCKTHI, OLEHUBAThb HJIEU C [O3UMLUUU  HOBU3HBI,
OPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJIATh MTO3UTUBHOE CTPATETHMYECKOE IMOBEIEHUE B PA3iIUYHBIX CUTYaLMAX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁmﬂe JelcTBUA

Camoopranmu3aunmus:

CaMOCTOSITENIHO OCYIIECTBISTH [T03HABATEIBHYIO JIEATEIHHOCTh B 001acTH (PU3UKU
U aCTPOHOMHH, BBISBISATH HPOOJEMBI, CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE
3aJa4u;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEIICHUS pPACUETHBIX M KayeCTBEHHBIX 3ajad,
IUTAH BBITIOJHEHUS! TMPAKTUYECKOM paboThl C y4eTOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM,;

paciupsaTh paMK1 y4€OHOro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JieNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTb
3a pelleHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYAMIIMU B 00JacTH (DU3UKH,
MOCTOSIHHO IOBBIIIATh CBON 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHB.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHbIA HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM,

BJIa/IETh HAaBbIKAMH I103HABATEIbHOUW pe(dieKcurn Kak OCO3HAHHS COBEpIIAEMbIX
JIEHCTBUN U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUA,
WCIOJIb30BaTh MpHUEMBbl peeKCUu JUIsl OLEHKU CHUTYyalllH, BbIOOpa BEpPHOTO
pelIeHus,;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATH PEUIEHUS IO UX CHUKEHUIO;
IIPUHUMATB MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyIbTaTOB ACATEIbHOCTH;
MIPUHUMATD ce0sl, TOHUMasi CBOU HEJAOCTAaTKU U TIOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX IIPU aHAIU3E PE3YyIbTaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B mpouecce nocTHkeHHsS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBbI 1O (U3KKE IS
YpPOBHS CpeIHET0 001Iero 00pa3oBaHus y 00y4aroIINXCsl COBEPILIEHCTBYETCS YMOLIMOHAIBbHBIH
MHTEIUIEKT, TPEATOIAaralonni cOpMUpOBAaHHOCTD:

e CaMOCO3HAHWs, BKIOYAIOIIETO CIIOCOOHOCTh IOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BHJICTh HAIPABJICHHS Pa3BUTHUSI COOCTBEHHON dMOIMOHAIIBHON Cdepsl,
OBITh YBEpEHHBIM B cele;

e CaMOpEryJHpOBaHHMS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE HPHUHUMATh
OTBETCTBEHHOCTh 33 CBOC IIOBEJCHHE, CIIOCOOHOCTh aJalNTHPOBAThCS K
9MOLMOHAIILHBIM H3MEHEHHSIM U MPOSIBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIMH, BKIIFOYAIOUICH CTPEMIICHHE K JIOCTHXKEHHIO 1ISTH U YCIIEXY,
ONTHMH3M, HHHUIMATUBHOCTh, YMEHHE JEHCTBOBaTh HWCXOAS U3  CBOHMX
BO3MO>KHOCTEH,

e DOMIATHH, BKIIOYAIOIICH CIOCOOHOCTh IIOHHMATh SMOIMOHAIBHOE COCTOSIHUE
JPYTHX, YYUTHIBATH €T0 IIPH OCYILECTBICHUY OOILEHHS, CTOCOOHOCTh K COUYBCTBHIO
U COIICPEIKMBAHHUIO;

e COILMAIBHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOILICHHS C
JIPYTUMH JIFOJBMHE, 3200THTHCSI, TIPOSIBIISITh HHTEPEC U pa3perarb KOH(IUKTHL.

IIpeameTHBIE pe3ybTaThl
10-1 kiaace

K xonmy obydenus B 10-m ki1acce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIUXCS YMEHU:

e JICMOHCTPHUPOBaTh Ha TNPHUMEpPax poJib M MecTo (HU3MKH B (GOPMHUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTHHBI MUpPA, B PA3BUTHM COBPEMEHHOM TEXHHMKU M
TEXHOJIOTHUM, B IPAKTUYECKON IEATEIIbHOCTH JIHOJIEH;

e YUYUTHIBAThH TPAHUIIBI MPUMEHEHHS U3yUYEHHBIX (DU3UYECKUX MOJIENICH: MaTepraabHas
TOYKa, MHEPIMANbHAsl CUCTEMa OTcueTa, a0COMOTHO TBEPOE TEJ0, UACaIbHBIN ra3,
MOJIENN CTPOEHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUECUHBIN 3JICKTPUUYECKUI
3aps/ Mpy pelieHun PU3NIECKUX 3a/1a4;

e pacro3HaBaTh (hU3HUYECKHE SABICHUS (IIPOIECChI) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM  CTPOCHMS  BEIIECTBA U
ANEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJUHENHOE JTBHKEHUE,
CcBOOOJHOE TaJieHue Tell, IBIKEHUE MO OKPYKHOCTH, WHEPIMs, B3aUMOCHCTBHE
ten, auddysus, OpOyHOBCKOE JBUKEHUE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MCHEHHE 00beMa Tel MPH HarpeBaHWH (OXJIaXKICHHWH), TEIJIOBOE PaBHOBECHE,
WCIIApEHUE, KOHJEHCAIMs, IUIABJICHWE, KPUCTAUIM3alus, KUIEHHUE, BIIAXKHOCTh
BO3/yXa, IIOBBILICHUE JABJICHUS 'a3a [IPY €r0 HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXy IapaMeTpaMu COCTOSIHHMS Ta3a B U30Mpoleccax, >SJIEKTpU3alus Tel,
B3aMMO/JICUCTBUE 3apAI0B;

e OMHUCHIBATH MEXAHUYECKOE JBI)KCHHE, WCHONIB3Yyd (PU3NUECKHe BEITHYHUHBIL
KOOpAMHATA, NyTh, IIEPEMEIIEHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHUJa,
MMIYJbC TE€Ja, KHHETHUYECKas SHEpPrus, MOTECHUUAJIbHAS SHEPTHsi, MEXaHUYeCKast
paboTa, MexaHWUYecKass MOIIHOCTh; TMPU ONUCAHWUU TPABHIBHO TPAKTOBATh
(GU3UYECKUH CMBICT HCIOJIB3YEeMbIX BEJIWYWH, WX OOO3HAUYCHHUS] W EAMHUILBI,



HAXOJUTHh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BEIHYUHY C IPYTUMU
BEJIMYHUHAMHY,

e OIKCHIBATh U3YYCHHBIC TEIUIOBHIC CBOWCTBA TENl M TEIUIOBBLIC SBJICHHS, UCTIOIB3YS
dbu3MYecCKue BETWYMHBI. JIABJICHHE Ta3a, TEeMIeparypa, CPeIHss KHHETHYECKas
DHEPrusl XAOTUYECKOTO MABM)KCHHUS MOJIEKYJN, CPEIHEKBAJAPATUYHAS CKOPOCTH
MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrusi, padora ra3a, KodhduimeHT
MOJIC3HOTO JICHCTBUS TETUIOBOTO JBHUTATEINS; TIPU ONMUCAHUH MPABUIHLHO TPAKTOBATH
(GU3HYECKUH CMBICT HCIOJIB3YEMbIX BEJIWYWH, WX OOO3HAYCHHUS] W EAMHUILBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONIUE JAHHYIO (U3HUYECKYIO BEIHYUHY C IPYTHMH
BEJIMYHMHAMHY,

e OIKCHIBAaTh M3YYCHHBIC JIIEKTPUYECCKHE CBOWCTBA BEIICCTBA U JJICKTPUUYCCKUE
sBICHHS (IPOILIECCHI), MCIOAB3YS (DU3MUYCCKHE BEIMUYUHBI. DJICKTPUUYCCKHIA 3apsi,
AIIEKTPUYECKOE TIOJIEe, HAMPSHKEHHOCTh MOJIs, MOTEHIIUAN, PA3HOCTh MOTCHIIUAJIOB;
NP  ONUCAHUU TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHUS W CJIUHUIILI, YKa3bIBaThb (OPMYIbI, CBSI3BIBAIOIINEC
JaHHYI0 (PU3UYECKYIO0 BENTUYUHY C IPYTUMH BeTHYHMHAMH;

e AHATM3HUPOBATH (PM3MUECKUE MPOIIECCHI U SBIICHUS, UCIIONB3Ys PU3NICCKUE 3aKOHBI
W TPUHIMIBL 3aK0oH BcemupHoro Tsarorenus, |, Il u 11l 3akonsr HeroTOHA, 3aKoH
COXPAHCHHUS MEXaHUYEeCKOW DSHEPruH, 3aKOH COXPAHCHHS HMITYJIbCA, MPUHITHIT
CYMEPHO3UIMK CUJI, TPUHIUI PABHOMPABUS HHEPIHAIBHBIX CHCTEM OTCUeTa,
MOJICKYJISIPHO-KMHETHUECKYIO TEOPHUIO CTPOSHUS BEIIECTBA, Fa30BbIC 3aKOHBI, CBA3b
CpenHel KMHETUYECKOW >HEepPrHH TEIIOBOTO JABIIKEHHUS MOJEKYT C aOCOIIOTHOM
TEMIEPAaTypoil,  TEpBBIH  3aKOH  TEPMOJWHAMHKH, 33aKOH  COXpaHCHHS
JNEKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE M YCIIOBHS (TpaHUIBI,
001aCTH) IPUMEHUMOCTH;

e OOBSICHATH OCHOBHBIC MPHUHIMIBI JCHCTBUS MAIllMH, NMPUOOPOB U TEXHHUYCCKHX
YCTPOMCTB; pa3nuyarh YCIOBUSA UX OE30MACHOTO MCIOJIb30BAHUS B MOBCEJIHEBHOMN
JKU3HH,

e BBINOJHSATH KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3MUYECKUX SIBJICHHI U MPOIIECCOB C
UCTIOJTb30BAaHUEM MPSMBIX W KOCBEHHBIX HM3MEpPEHUH, TIpU 3TOM (OPMYIUPOBATH
npobiiemy/3aady ¥ THIOTE3y y4eOHOro SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3
MIPETIOKEHHOTO 000PYA0BAHHUS, TPOBOAMNTH ONBIT U (POPMYTUPOBATEH BHIBOIBI;

e OCYIIECTBJIATH MPSAMbIE U KOCBEHHBbIC M3MEpPEHUS (GU3NUYECKUX BEIUYUH, MPU ITOM
BEIOMpATh ONTUMAIBHBIA CITOCOO U3MEPEHHS U MCIOJB30BaTh M3BECTHBIE METOIBI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

e WCCIIEJOBATh 3aBUCUMOCTH MEXTY (PU3NYECKUMHU BEITUYHMHAMH C UCTIOJIH30BAHUEM
OpsIMBIX U3MEpPEHUH, MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yNIbTaThl TONYYEHHOW 3aBHUCHMOCTH (DM3MYECKHUX BEIUYMH B BHUJC TAOIUI] U
rpaduKoB, JeNaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIICIOBAHHS,

e coOuroy1aTh mpaBmia 6€30MacHOTO TPY/Aa MPHU MPOBEICHUN UCCIICIOBAaHUI B paMKax
yueOHOTr0 IKCIEPUMEHTa, YueOHO-UCCIIeIOBATENFCKON U MPOSKTHOW eATeIbHOCTH
C WCIIOJIH30BAaHUEM H3MEPHUTEIBHBIX YCTPONCTB M JTAOOPATOPHOTO 000PYIOBAHHS;

e pelaTh pacyeTHBIC 33/1a4d C SIBHO 3aJaHHOW (PU3UYECKOW MOJENbI0, UCTIOIb3YS
(du3nyecKre 3aKOHBI U TPHUHIIUITEI, HA OCHOBE aHAJIN3a YCJIOBHS 3a/1a4dl BHIOUPATH
(bU3UYECKYIO MOJIETIh, BEIACTATH PU3NUYECKIE BETHUUHBI U (DOPMYIIBI, HEOOXOIUMbIE
JUISL €€ pEIICHHs], MPOBOJUTH PACUSThl W OICHUBATh PEATHLHOCTH IOJYYCHHOTO
3HaueHUs (PU3UYECKON BETUINHBI,



e pemarh KavyeCTBEHHBIC 3aJaud. BBICTPAWBATh JIOTMYECKH HEMPOTUBOPECUUBYIO
IIEMIOYKY PACCY)KJICHHM C ONMOpOH Ha HM3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue SIBICHHUS,

e WCIIOJIB30BaTh IPH PEIICHHH Y4YEOHBIX 3aJad COBpPEMEHHBbIC HH(OPMAIMOHHBIC
TEXHOJIOTUH JJIs TOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETALUU U TPEACTABICHUS
y4eOHOH M HAYYHO-TIONMYJIIPHOH WMH(POpPMAIMK, TIOJYYCHHOH W3 Pa3IuYHBIX
WUCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTYIaeMyl0 HH(HOPMAIIUIO;

e TIPUBOAWTH NPUMEPHI BKIAAa POCCHHUCKUX M 3apyOeKHBIX Yy4YEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHIA;

e HCMOJB30BaTh TEOPETHYCCKHE 3HAHUS MO (DM3MKE B TMOBCEAHCBHOW >KU3HH IS
obecrieueHrss 0€30MaCHOCTH TIPH OOpalieHuHu ¢ NpuOOpaMu W TEXHUYECKUMH
YCTPOMCTBAMH, JJISI COXPAaHEHUS 30POBbSI U COOIOJICHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAOIICH cpeie;

e paboTaTh B TPYIIIE C BHIMOJTHCHUEM PA3IMYHBIX COIMATBHBIX POJICH, IIIAHUPOBATH
paboTy TpYIIbl, palUOHAIBHO pACIpEeAeNsTh OO0S3aHHOCTH U IUIAHUPOBATh
JESTSIIbHOCTh B HECTAH/IAPTHBIX CUTYAIIHSX, aCKBATHO OICHUBATH BKJIA KAXKIOTO
U3 YUaCTHUKOB TPYIIIHI B PELICHHE pacCCMAaTPUBAEMOM MPOOIEMBI.

11-i1 kiaace

K xoniy obydenust B 11-m kJjacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIUXCS YMEHUH!

e JIEMOHCTPUpPOBaTb Ha MpPHUMEpax pojib U MecTo (GU3MKUM B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTHH, B IPAKTHUYECKON AESITEIBbHOCTH JIIOJAEH, LIEIOCTHOCTh M E€IMHCTBO
($u3NYECKON KapTUHBI MUPA,;

e YUUTHIBATh T'PAHUIBl NMPUMEHEHUS H3YYEHHBIX (DU3NYECKHX MOJEJeH: TOYEeUHBIN
AIIEKTPUYECKUI 3apsf, JIyd CBETa, TOUEYHBIM HCTOYHMK CBETA, SiJepHas MOJEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO siipa MpH peleHnH (prU3nyecKux 3aaad,

e pacrio3HaBaTh (pU3MUYECKUE SIBICHUS (IPOLECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAHTOBOM (DM3UKU: 3JIEKTPUUECKAs IPOBOAUMOCTD, TEIUIOBOE,
CBETOBOE, XMMHUYECKOE, MarHUTHOE AEWCTBUS TOKa, B3aMMOJEHCTBHE MarHuUTOB,
AIIEKTPOMAarHuTHas: MHAYKIMSI, IEHCTBUE MarHUTHOTO T0JIS1 HAa MPOBOJHUK C TOKOM
U JBUKYIIMICS 3apsijl, 3J€KTPOMarHUTHbIE KOJeOaHUsl U BOJIHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpakeHHe, pesioMIIeHne, UHTepdepeHLus, Audpaxuus u
HOJISIPU3ALUs CBETA, AUCHepcHs cBeTa, poTodnekTpuueckuii 3hdext (potorddekr),
CBETOBOE JaBJICHUE, BO3HMKHOBEHHME JIMHEMUYATOrO0 CIEKTpa aToMa BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAas paJll0aKTUBHOCTb,

e OMNKCHIBATh M3YYCHHBIC CBOWCTBA BellecTBa (JIEKTPUUECKHUE, MArHUTHBIC,
ONTHYECKHE,  OJJCKTPUYECKYI0  MPOBOAMMOCTh  pAa3IMYHBIX  CpeA) H|
SNIEKTPOMArHUTHBIC SIBICHUS (IIPOIIECCHI), MCHONB3YS (DU3NYECKUE BEITUYHHBI:
JNEKTPUYECKUIN 3apsijl, CHJIa TOKA, AJIEKTPUYECKOE HAIpPsDKEHHE, DJIEKTPUYECKOoe
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIIKYIIAs CHia, paboTa TOKa,
WHAYKIHUS MarHuTHOTO mous, cuia Awmmepa, cuia JlopeHua, HWHAYKTUBHOCTD
KaTyIIKH, JHEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOIO TOJIEH, MEpHoj M 4YacToTa
KojebaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsiji W CHia TOKa B TIpoIecce
FapMOHUYECKHUX DJIEKTPOMArHUTHBIX KojieOaHWM, (OKYCHOE pacCTOsIHUE U
ONTHUYECKas CUJjIa JIMH3BI, IPU ONMCAHUH TPABUIIBHO TPAKTOBAThH (PU3NUECKHI CMBICI



UCTIONIb3YEMBIX BEIWYUH, WX OOO3HAYCHHUS W EJWHHUIBI, YKa3biBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEJIHMUMUHY C IPYTMMU BETUUMHAMU;
OIHCHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS M IMPOIECCHI, UCIONB3Yys (QU3HUECKUE
BEJIMYUHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA,
SHEPTUs U UMITYJbC (HOTOHA, MEPHO MOTYpacnaaa, SHEPTrHs CBsI3U aTOMHBIX sJIep,
IpU ONHUCAaHUU TMPABUWIBHO TPAKTOBATh (DU3MUYECKUNH CMBICI HCHOIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHHUS W CIWHUIIbI, YKa3bIBaTh (OPMYIIbI, CBSI3BIBAIOIIHEC
MaHHYI0 (U3NYECKYIO BEIUYHMHY C IPYIMMH BEJIMYMHAMH, BBIYHUCISATH 3HAUCHUE
(U3HYECKON BETUNINHBI,

aHAJIM3UPOBATh (PU3HUECKHE MPOIECCH U SIBICHUS, UCTIONb3Ys (GU3HUECKUE 3aKOHBI
UM nOpuHUUOBL 3akoH OMa, 3aKOHBI IOCJIEJOBATEIBbHOTO U NApauIEIbHOTO
COEIMHEHUSI MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIWHU, 3aKOH TPSIMOJIMHEWMHOIO PAacHpOCTPAHEHUsSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBbI MPEJIOMIICHUs CBETa, ypaBHeHHe ODWHIITeHHa ans Gorodddexra,
3aKOH COXPAaHEHHUs SHEPruH, 3aKOH COXPAHEHHUs] MMIYJbCa, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHMs] MaccOBOr0 4ucia, nocryinarsl bopa,
3aKOH PaJInOaKTUBHOIO pacnaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE M yCIOBHs (IpaHHUIbl, 00JIacTH)
MIPUMEHUMOCTH,

ONpEJEATh HANPABICHUE BEKTOPA WHAYKIMM MAarHUTHOIO IOJS MPOBOJHHUKA C
TOKOM, CuJIbl AMriepa u cuibl Jlopenna;

CTPOUTH M OIUCHIBATH HM300pa’KEHUE, CO3/IaBaeMO€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHSATH SKCIIEPUMEHTHI IO UCCIIEI0OBAHUI0 (PU3NYECKUX SBJICHUN U MPOIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX W KOCBEHHBIX M3MEPEHUH. MPH 3TOM (HOPMYIHPOBATH
npobiiemy/3aady ¥ THIOTE3y y4eOHOro SKCIEPUMEHTa, COOMpPaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PYAOBaHUS, TPOBOUTE OMBIT U (DOPMYIUPOBATH BHIBOJIHI;
OCYILIECTBIISITh MPsIMbIE U KOCBEHHBIE M3MepeHusl (PU3MUYECKUX BEIHYWH, IIPU STOM
BBIOMPATh ONTHMAJIBHBIA CIIOCOO M3MEPEHUSI U HCIIOIh30BaTh U3BECTHBIE METOIBI
OLICHKH ITOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH (U3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM HPSIMBIX
U3MEpPEHMIl. MpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHpPOBATh pPE3YIbTAaTh
MOJIyYUEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUJE TaOMUIl U TrpadHKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIEA0BAHMS,

co0roaTh npaBuia 6€30MacHOro Tpyda NPy MPOBEACHUN HCCIEA0BaHUN B paMKax
y4eOHOT0 HKCIEPUMEHTa, y4eOHO-UCCIIeI0BATENLCKOM 1 MPOEKTHOM AeATeIbHOCTH
C UCIMOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOPHOIo 000PYAOBAHNUS;
peliaTh pacyeTHbIe 33aJa4yd C SBHO 33/IaHHOM (DU3MYECKOH MOMENbI0, HCIONb3YS
¢u3nyecKkue 3aKOHbl U MPUHLMUIIBI, HA OCHOBE aHaJIN3a yCJIOBHS 3a/1aydl BbIOMPATH
(bU3HYECKYIO MO/IET, BELACTATH PU3NUYECKIE BETMUUHBI U (DOPMYIIbI, HEOOXOJUMbIE
JUIsL €€ pelIeHMs], NMPOBOAUTH PACUEThl U OLEHUBATh PEAJbHOCTH IOJYYEHHOTO
3HaueHUs! GU3NYECKON BETUYNHBI,

pemarh KadyeCTBEHHBIC 3aJaud. BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUHBYIO
LEMOYKY PacCyXJICHUM C ONMOpOd Ha HM3YyYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3HYeCcKue SIBICHNUS;

WCIONIb30BaTh TPH PEIICHUH YYeOHBIX 3a7ad COBPEMEHHble HH(OpPMAIMOHHBIE
TEXHOJIOTHH JUTsI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETANUA U TPEACTABICHHS
yueOHOM M Hay4yHO-TIONMYJSpHOW WHGOPMALUK, TOMYYEHHOM W3 PA3IUYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMylo HH(OpMaIIHUIO;



e OOBSACHATH NMPHUHLMUIIBI ACUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pas3nyaTh yciaoBUsA UX O€30IIaCHOTO MCII0JIb30BaHMs B IOBCEJHEBHOM KU3HY,

e TMPHUBOJUTH TMPHUMEPHl BKIAJa POCCHUICKMX U 3apyOEKHBIX YYCHBIX-(U3UKOB B
pa3sBUTHE HAayKH, B OOBSICHEHHE IPOLECCOB OKPY)KAIOLIETO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIOJB30BaTh TEOPETHUECKUE 3HAHMs MO (PU3MKE B IOBCEIHEBHOW JKU3HU Ui
oOecrieyeHus 0€30MacCHOCTH TpU OOpaleHHH ¢ TpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, JUIsI COXPAHEHUs 370pPOBbs U COOJIOAEHUS HOPM 3KOJIOIMYECKOIO
MOBEJICHUS B OKPYXKAIOLIEN CPENE;

e paboTaTh B IpyMIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, MJIAHUPOBATh
paboTy TpymHmbl, pPalUMOHAIBHO pPACHPENENsATh OOSN3aHHOCTH | IUIAHUPOBATH
JeSITeIbHOCTh B HECTAHIAPTHBIX CUTYalUAX, aeKBaTHO OLEHUBAThH BKJIAJ KaXKA0TI0
U3 yYaCTHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBAaEMON IPOOIEMBI.

Conep:xanue yueOHOro npeamera

10-i ki1ace
Pa3nen 1. ®u3uka U MeTO/IbI HAYYHOT0 MO3HAHUS

O®usuka — Hayka o Inpupone. HaydHble MeTOIBI MO3HAHUSA OKpYXKarolero mupa. Pousb
HKCHEPUMEHTA ¥ TEOPUH B MIPOIECCe TIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MO,I[GJ'II/IpOBaHI/Ie (1)I/I3I/IIIGCKI/IX SIBJICHUM U IIpouccCoB. HaquHe rurnoTe3bl. OU3UUYECKUE
3aKOHBI 1 TCOPHH. FpaHI/IHI)I MNPUMCHUMOCTH (1)I/ISI/IT-IGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBCTCTBHA.

Ponp u mecto ¢usuku B (QOPpMHUPOBAHMM COBPEMEHHOW HAy4dyHOHl KapTHHBI MHpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOACH.

JeMoHcTpauumn

AHaJIOFOBBIC 158 HI/I(i)pOBI)Ie I/ISMCpI/ITeJ'IBHBIC HpI/I60pI)I, KOMHBIOTepHI)IC JTATYUKH.
Pa3nea 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHHA. CUCTEMa OTCYETA.
Tpaexropus.

[lepemerenne, CKOpoCTh (CpemHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIIUU Ha OCH CUCTEMbI KOOpIMHAT. Cll0KeHHE MepeMEeIeHu 1

CJIO’KEHUE CKOPOCTEM.

PaBHOMepHOC U PaBHOYCKOPCHHOC HpHMOJ’IHHCﬁHOC JABHKCHUC. Fpa(I)I/IKI/I 3aBUCHUMOCTH
KOOpAuHaT, CKOPpOCTH, YCKOPCHUA, ITYTU U ICPEMCIICHHU A MaTepHaHBHOﬁ TOYKHU OT BPEMCHH.

CBoOoaHoe majieHne. Y CKOpeHrue CBOOOTHOTO TIaACHHUS.



KpuBonunelinoe npuxenue. J[BukeHne MaTepuaibHON TOUKH 110 OKPYKHOCTH C IIOCTOSITHHOM
II0 MOZXYJIIO CKOPOCTBIO. YTIJIOBas CKOpPOCTb, JMHEHHass ckopocTs. Ilepuon m wactora
oOpaieHus. LleHTpocTpeMUTETbHOE YCKOPEHHE.

TexHudeckue yCTpoHCTBA U NPAKTUYECKOE IMPUMEHEHHUE. CIIMIOMETD, ABUKEHUE CHAPSIOB,
LIEIIHbIE U PEMEHHBIE IIEPEAUU.

JlemoHCTpanuu

e Mogenp cuCTEMBbl OTCUETa, WUIIOCTPALMs KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBYDKEHUS.

o IIpeobpazoBanue ABMKEHHUH C UCIIOJIB30BAHHEM MPOCTHIX MEXAHMU3MOB.

o [lageHue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

o HaOmionenue nBWXKeHHs Teda, OpOMIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

o l3mepenue yckopeHusi CBOOOAHOIO MAJACHHUS.

o HanpapneHue CkOpoCTH NpU ABUKEHUU IO OKPY>KHOCTH.

Y4eHnuecKkui HIKCIIePUMEHT, J1abopaTOpHbIE PabOTHI

o l3yyeHue HEPAaBHOMEPHOIO JABWXKEHHUS C LEIbIO OINPEICICHUS MIHOBEHHOMU
CKOpOCTH.

o HccnenoBaHue COOTHOLICHMS MEXAY IYTSAMH, [POHACHHBIMM TEJIOM 34
[IOCJIEOBATEIbHBIE PAaBHBIE IIPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBHKEHHUH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.

o M3yuyeHue ABMKEHUS LIAPUKA B BSI3KOU KUIKOCTH.

e l3yueHue nBUKEHUS TeNa, OPOILIEHHOTO T'OPU30HTAIBHO.

Tema 2. lunamuka

[Ipuaiun otHocutenbHOcTH ['anmuies. Ilepseiit 3akoH HeroTona. MHepunanbHble CUCTEMBI
OTCUeTA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akon HetoToHa 115t MaTepuanbHON
TOukH. Tperuit 3akoH Hpr0TOHA 1711 MaTepUAIbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokos, ckoibxenusi, kadenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUs CKOJILKEHUS U cuiia TpeHus nokosi. Koagduument tpenns. Cuiia conpoTuBIeHUs TPU
JABMDJKCHUHU TCJIa B ) KUJIKOCTH WJIN Tra3e.

HOCTyHaTeJ'IBHoe " BpalllaTCIIbHOC ABUKCHUEC a0COJIFOTHO TBEPAOro Teia.

MOMEHT CHUJIBI OTHOCHTEIBHO OCH BpalICHUA. IIneyo cuiel. YcnoBus PaBHOBCCHUA TBEPAOTO
TEIa.



TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHME. MOAIUUIIHUKY, JIBHXKCHHUE
HUCKYCCTBEHHBIX CIIyTHUKOB.

JeMoHcTpaunun

o JSIBneHHe uHEpUUU.

o (CpaBHEHME MacC B3aUMOJICHCTBYIOIUX TEN.

o Bropoii 3akoH HeroTOHA.

o U3mepenue cui.

o Crnoxenue cui.

e 3aBHUCHMOCTb CUJIBI YIIPYTOCTH OT JAeOopMalnu.

o HesecoMocTs. Bec Tena npu yCKOPEHHOM HNOABEME U NTAJICHHUH.
o (CpaBHEHME CHJI TPEHUS TOKOS, KAUEHUS U CKOJIbKECHUSI.

o VYcCi0BUSA paBHOBECHUS TBEPAOIO Tela. Bubl paBHOBECHS.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI
o H3yuenue aBmxeHUs1 Opycka 1o HaKJIOHHOM TIOCKOCTH.
e HccnepnoBaHue 3aBUCUMOCTM CHJI  YIPYIOCTH, BO3HUKAIOIIMX B IPYXUHE U
pPE3NHOBOM 00paslie, OT uxX aeopMaluu.
o HccnenoBaHnue ycinoBUil paBHOBECHS TBEPJOTrO T€ja, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3akoHBI cOXpaHEHHs B MeXaHHKe

Wmmnynsc MaTepuanbHOW TOYKH (Tesa), CUCTEMbl MaTepUANIbHBIX TOYCK. MIMIysibc CHIIBI U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJbca. PEakTUBHOE JBUKECHHE.

PaGora cuibl. MOLIHOCTH CHUJIBL.

Kunernueckass sHepruss marepuasiibHONM Touku. Teopema 00 H3MEHEHMM KHHETHYECKON
JHEPTHUH.

[TorennuaneHast sHeprus. [loTeHnuanpHass 3Heprust ynpyro J1eOpMHUPOBAHHOM MPYXKHUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U HOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble W HENOTEHUMaJbHbIE CHIIBL. CBs3b pabOThl HEMOTEHLHMANIbHBIX CHUJI C
W3MEHEHHEM MEXaHUYECKONM HHEpruu CHUCTEMbl TeJl. 3aKOH COXPAHEHHS MEXaHH4eCKOU
JHEPIUH.

anyrI/Ie " HECYIIPYTHUEC CTOJIKHOBCHU.

Texuuueckue YCTpOﬁCTBa M NPaKTHYCCKOC MNPHUMCHCHHE. BOIAOMET, KOIIEp, pr>KPIHHLII71
IMUCTOJICT, ABMXKCHUC PAKET.

JlemoHCTpanuu
e 3aKOH COXPAaHEHHUs UMITYJIbCA.

o PeaxTnBHOE OBIKEHIE.
o [lepexon MOTEHIIMAIBHON SHEPTUN B KHHETUYECKYIO H 0OpaTHO.



YdeHuueckuit SKCIIepUMEHT, TabopaTOpHbIe pabOThI

e H3yuyenue abCONOTHO HEYNPYTOro yjaapa ¢ MOMOIIbIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

e HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHHUYECKON PHEPTHH Tella Ha
pUMepe PacTSHKEHUs] Pe3MHOBOTO JKI'yTa.

Pazgen 3. Mouieky/sipHasi pU3NKAa ¥ TEPMOJIMHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU M HMX OIBITHOE 00OCHOBaHUE.
bpoynoBckoe nBwxkenue. duddysus. Xapaktep IBMIKEHUS W B3aUMOJCHCTBHSI YaCTHIL
BemecTBa. MoJienu CTpOSHHS Tra3oB, KUAKOCTEH M TBEPABIX Tel M OOBSICHEHUE CBOHCTB
BEIIIECTBA Ha OCHOBE ATHUX Mojeiei. Macca u pa3mepbl MoJiekys. KonumdecTBo BelecTBa.
[TocTostnHast ABoraapo.

TemoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenbcus.

Mopens wupeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KMHETHYECKOW TEeopuu
UJealbHOTO Ta3a. AOCONIOTHAs TeMIleparypa Kak Mepa CpelHel KHHETHYECKOW IHEpruu
TEIUIOBOrO JBIKeHUs dactul rasa. lllkama rtemmneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [ansTona. M3ompoiieccsl B uieaqbHOM rase ¢
MOCTOSIHHBIM ~ KOJTMYECTBOM  BeliecTBa. [ 'paduyeckoe MpeAcTaBICHUE H3OMPOIIECCOB!
n30TEepMa, U30X0pa, n3obapa.

TexHuueckue ycTpolcTBa M MIPAKTUYECKOE IIPUMEHEHHUE. TEPMOMETP, OapoMeTp.
JleMoHCTpanuu

e OmBIThI, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHME BEIECTBa, (oTorpapuu MOJEKYI
OPTraHUYECKUX COCTUHECHUH.

e OmnpIThl 10 JUGHY3UN KUIKOCTEH U ra30B.

e Moaenb GpOYHOBCKOTO JBUXKEHUS.

e Mogens oneita IlITepHa.

e OmnbITH], JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

e Mogens, HITIOCTpUPYIOIAs MPUPOAY JABJICHUS I'a3a HA CTEHKU COCYAA.

e OmnbITH], WUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSTHUS M1€aJIbHOTO ra3a, U30MpOIIECCHI.

YdeHn4eckuil SKCIepUMEHT, 1TabopaTOpHbIE paboThI
o OrmpeneneHue Macchl BO3/lyXa B KJIACCHOM KOMHaTe Ha OCHOBE M3MEpEHU oObeMa
KOMHAaThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.
o lccnenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. OcHOBBI TEPMOIMHAMHUKH

TepmoauHamMuueckass cucteMa. BHYTpeHHSs SHEpPrus TEPMOJUHAMUYECKOM CHUCTEMBI H
crnocoObl ee n3MeHeHust. KomaruecTBo TemioTsl U pabota. BHYyTpeHHss SHEPTHs 0JHOATOMHOTO



naCaJIbHOIo rasa. BI/I,Z[bI TCIUIOIICpEAAYr. TCIUIOIIPOBOAHOCTh, KOHBCKIUS, H3IIYUYCHHUC.
y,[[eJ'[BHafI TCIIJIIOEMKOCTH BEIIICCTBA. KonndecTBO TEIIIOTHI IIpu TCILIONIEpEaaUC.

[Tonstue 06 anuabarunom nporecce. [lepBrlil 3aKoH TepmoauHamMuku. [IpumeHenue nepBoro
3aKOHa TEPMOJAMHAMUKH K H3ompoleccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh NpoI1ieccoB B MPUPOJIE.

TennoBele Mamuubl. [IpuHIUnB AedcTBUS TEIUIOBBIX MaluH. [IpeoOpazoBaHus 3HEpPruu B
TeTIOBBIX MamnHax. Koagunuent nonesnoro neiictsus temnoBoit Mammabl. Lukn Kapao u
ero Ko GUIMEHT MOJIE3HOI0 AeHCTBUS. DKOIOTHYeCKHEe MPOOIeMbl TEINIO3HEPTEeTUKH.

TexHn4yeckue yCcTpolcTBa U MPAKTUYECKOE IPUMEHEHHE. JBUTATEIb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAMIBHHUK, KOHJAUIIUOHED.

JlemoHcTpamuu

e l3MeHeHUWe BHYTpEHHEW SHEPTHH TeJla IPU COBEPIICHUH PaOOTHI: BBUIET MPOOKHU U3
OYTBUIKM IO IEUCTBUEM CHKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTeM TpeHus (BUICOAEMOHCTPAIIHS).

e l3MeHeHHe BHYTPEHHEH SHEPIUu (TeMIepaTyphl) Tella Py Terionepeaaye.

e OnbIT 110 a1Ma0ATHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

e Mogenu mnapoBoil TypOWHBI, JBUTATEIs BHYTPCHHETO CrOpaHUs, PEaKTHBHOTO
JIBUTATEIIS.

YyeHn4eCcKuil SKCIIEPUMEHT, JTAO0paTOpHbBIE PAOOTHI

o l3mepeHue yAelbHON TEIJIOEMKOCTH.
Tema 3. ArperatHble cocTosinus BemecTBa. ®a3oBbie Mepexoabl
ITapooGpazoBanue u koHAeHcanus. Mcnapenue u kumneHue. AOCOIIOTHAasE U OTHOCUTEIbHAs
BJIQXXKHOCTh Bo3Ayxa. HackllieHHbli nap. Y aenbHas Teriora napooopa3oBaHusl. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT JaBJICHUS.
Teepnoe teno. Kpucramnmueckue u amopHble Tena. AHU30TPONHS CBOMCTB KPUCTAJUIOB.
Kunkue kpuctaniasl. CoBpeMeHHble MaTepuaibl. [1naBnenne u kpucramuzanus. Y aenbHas
TeruioTa riasiaeHus. Cyonumarus.
VYpaBHeHHE TEIIOBOro OanaHca.
TexHudeckue ycTpoOMCTBa M MNPAKTHYECKOE IPUMEHEHHME. TUITPOMETP M IICHXPOMETP,
KaJIOPUMETP, TEXHOJOTMU TIOJyYEHHs] COBPEMEHHBIX MAaTepHaloB, B TOM 4HCIIE
HaHOMaTEpHAJIOB, 1 HAHOTEXHOJIOTUHU.
JlemoHCTpanuu

o (CBolicTBa HaCBIILIEHHBIX [TAPOB.

o Kunenue npu NOHMKEHHOM JaBJICHUU.
e CnocoOsI M3MEPEHHS BIAKHOCTH.



(] HaG.HIO,Z[eHI/Ie HarpCBaHHud U IIABJICHUSA KPUCTAJNIMYCCKOI'O BCIICCTBA.
. HCMOHCTpaI_II/IH KpUCTAJLJIOB.

VY4eHndeckuil SKCIepUMEHT, J1JabopaTOpHbIE pabOThI

o l3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.
Pazjnen 4. DaekrpoauHaMunka
Tema 1. DnekTpocTaTuka

DIIeKTpu3anus Teil. DIEKTpUuueckuid 3apsa. [[Ba Buaa snekTpudeckux 3apsaaoB. [I[poBoaHukwy,
JURJICKTPUKHU U TTOJYIIPOBOIHUKH. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsija.

B3aumogeiictBue 3apsanoB. 3akoH Kynona. TouedHsli seKTpUYECKUii 3apsii. DIEKTPUUECKOe
none. HanpsbkeHHOCTh 3iekTpuyeckoro mnosst. [IpuHumn cynepno3uuuu 3JeKTPUYECKHUX
nosnei. JInHuM HanpsKEHHOCTH 3JIEKTPUYECKOTO TOJIA.

Pabota cuin anekrpocrarnyeckoro noss. [lorennuan. Paznocts motennumanos. [IpoBonHuky u
JOUDJIEKTPUKHU B MJIEKTPOCTATUYECKOM IoJIe. J{MaeKTpuuecKas MIpOHULIAEMOCTb.

OnexrpoeMkocTh. KoHaeHcarop. DIEKTPOEMKOCTh IJIOCKOIO KOHAEHcAaTopa. OHEprus
3apsSHKEHHOT0 KOHACHCATOPA.

TexHuueckue ycTpoOHCTBA M MPAKTUYECKOE IPUMEHEHHUE. 3IIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHIEHCATOP, KOTIMPOBAIHHBIH
anmapar, CTpyHHbIH IpUHTEP.

JlemoHCTpanuu

e VYCTPOWCTBO M MPUHUMII ACUCTBUSA IIEKTPOMETPA.

e BzanMopelicTBHE HAaJIEKTPU30BAHHBIX TEIL.

e DJEKTPUYECKOE I0JIE 3aAPSKEHHBIX TEJ.

e IIpoBOIHUKHM B 3IEKTPOCTATUUECKOM IOJIE.

e DJEKTpOoCTaTUYECKas 3allluTa.

o JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM IIOJIE.

e 3aBHUCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOU[aJM IJIACTHH,
paccTosIHUSA MEXY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOT0 KOH/IEHCATOopa.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o M3mepeHue dIEeKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTostHHBIH 1eKTpUYecKuil TOK. TOKH B pa3IM4YHbIX cpegax

DNEeKTpUYECKUM TOK. Y CIIOBUS CYLIECTBOBAHUS AIEKTPUUECKOT0 ToKa. MicTounnku Toka. Cuna
ToKa. [IOCTOAHHBIA TOK.

Hanpsixenune. 3akon Oma 715 ygacTka [eru.



DNEKTPUUECKOE CONPOTUBIICHUE. Y I€JIbHOE CONPOTUBIIEHME BellecTBa. IlocnenoBarensHoe,
napajiesIbHOe, CMELIaHHOE COETUHEHNE IIPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyms—JIennia. MOIHOCTh 3IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHWE MCTOYHMKA TOKa. 3akoH Oma Jyist
OJIHOM (3aMKHYTOR) 3JIeKTprUecKoii menu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs IPOBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT
TemriepaTypbl. CBEpXIIPOBOUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCcTBEHHAs! U MPUMECHAsI TPOBOJAUMOCTH MOTYNPOBOJHUKOB. CBolicTBa
p—n-niepexona. [lonynpoBoAHUKOBEIE TPUOOPHI.

DOneKTpUYecKuid TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIUTOB. OJEKTPOJIUTHYECKAs
aucconuanys. JINEeKTPOIIn3.

DIJIeKTpUYECKUN TOK B ra3ax. CaMOCTOSITEJIbHBIA U HECAMOCTOSITENbHBIN pa3psa. MonHus.
Ilna3ma.

TexHuueckue ycTpocTBa U MPAKTUUECKOE NPUMEHEHHUE. aMIIEPMETP, BOJIBTMETP, PEOCTaT,
WUCTOYHHUKH TOKa, JJIEKTPOHArPEBATEIbHBIE MPUOOPHI, DJIEKTPOOCBETHTEIbHBIE PUOOPHI,
TEPMOMETP CONPOTHUBJICHMs, BAKyyMHBIH JUON, TEPMUCTOPI H  (POTOpPE3UCTOPHI,
IOJIYTIIPOBOIHUKOBBII 1MOJ, TaJlbBaHUKA.

JlemoHCTpanuu

W3mepeHue cuibl TOKa U HaIPsDKEHUS.

e 3aBHUCHUMOCTD COMMPOTUBJICHUA HUJIIMHAPUYCCKUX IMPOBOJHUKOB OT JJIMHBI, TIOIIAAN
HOTNIEPEYHOI0 CEYEHUs U MaTepuaa.

o (CMemaHHO€ COEMHEHNE TPOBOJHUKOB.

o IIpsimoe wu3MepeHue  HnekTpoABWXKymied  cunbl.  KopoTkoe — 3aMblkaHue
TaJIbBAHNYECCKOTO 3JICMCHTA U OLI€CHKA BHYTPCHHETO CONIPOTUBJICHUA.

e 3aBUCHMOCTb COIPOTHUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

o IIpoBOIMMOCTB 3IEKTPOJIUTOB.

o HckpoBoii pa3psi 1 IPOBOAUMOCTh BO3/1yXa.

e  OIHOCTOPOHHSS MPOBOAUMOCTD AUOA.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI
o 3yyeHue cMENIaHHOTO COEIMHEHHS PE3UCTOPOB.
o lM3mepeHue OIIEKTPOABMKYIIEH CHUIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

. Ha6J'IIO,Z[CHI/IC QJICKTPOJIM3A.

MexnpeameTrHblie CBSI3H



Wzyuenne kypca ¢usmku 6a3oBoro ypoBHs B 10-M Kilacce OCYyLIECTBISIETCS C Y4ETOM
COZIep’KaTEIbHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH, OWOJOTHMH, XHMHH,
reorpaduu U TEXHOJIOTUH.

MexnpeAMeTHbIC MOHATHS, CBSI3aHHBIEC C U3YYEHUEM METO0B HAyYHOTO MTO3HAHUS: SIBJICHUE,
Hay4HbBIN (aKT, TUIIOTE3a, (GU3NYECKas BETUINHA, 3aKOH, TEOpHsl, HAOIOACHHUE, YKCIIEPUMEHT,
MOJCJIUPOBAHKE, MOJIEIb, U3MEPEHHUE.

Matemaruka: pelieHue CUCTeMbl YpaBHEHUH, TuHelHas QyHKuus, napadoia, runepoona, ux
rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U UX IMPOECKUUU HA OCH KOOPIUHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: mMexaHWYecKoe NIBIDKEHUE B KUBOHW mpupone, auddysus, ocMoc, TeriooOMeH
’KHBBIX OPraHU3MOB (BHUJIbI TEILIONEPEIaun, TEIUIOBOE PABHOBECHE), FIEKTPUICCKUE SIBICHHUS
B JKUBOU IIPUPOJIE.

Xumus. JUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB M MOJICKYJ, MOJIb BCIICCTBA,
MOJISIpHass Macca, TCILIOBLIC CBOMCTBA TBEPAbIX TCII, )KH,Z[KOCTeﬁ M Ta30B, 3JICKTPHUYCCKHEC
CBOICTBaA MCTAJJIOB, DJICKTPOJIUTUYCCKAA JUCCOoUalnA, rajilbBaHUKa.

I'eorpacdus: BnaxXHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonorus: npeoOpa3oBaHue ABMXKEHUN C HMCIIOJIB30BAHMEM MEXAHHU3MOB, y4eT TPEHHUS B
TEXHHUKE, MOJIIAITHUKH, HCIIOJb30BaHIE 3aKOHA COXPAHCHHUS MUMITYJIbCa B TEXHUKE (pakera,
BOJOMET H Jp.), JABUTATe]lb BHYTPEHHEro CropaHus, MapoBas TypOuWHa, OBITOBOM
XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTMH IOJYyYeHHsS COBPEMEHHBIX MaTepuajioB, B TOM
YyUCJie HAaHOMATEPHAJIOB, M HAHOTEXHOJOTHH, SJIEKTPOCTaTHYECKas 3aluTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TMPHUHTEP, OHJICKTPOHArpeBaTEIbHBIE TPHOOPHI,
ANEKTPOOCBETUTEIbHBIC TPUOOPHI, TATbBAHUKA.

11-i xkaace

Pa3nen 4. DiaekTpoanHaMuKa

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS HHAYKIHS

[TocrossHHBIE MarHUTHL. B3anMoneiicTBHE MTOCTOSSHHBIX MAarHuTOB. MarautHoe nosie. Bexktop
MAarHUTHOM MHAYKIMHU. [IpuHOMN cynepno3uiuy MarHUTHBIX IOJeW. JIMHUM MarHuTHOM
nHAYKIMU. KapTuHa TuHAIT MarHUTHOM MHTYKIIMY TTOJIS1 TOCTOSIHHBIX MarHUTOB.

MarauTHOE TOJIE MPOBOJHUKA C TOKOM. KapTMHa JMHWI MHAYKIMA MArHUTHOTO TOJIS
JUIMHHOTO MPSMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO MPOBOJIHHUKA, KATYIUKH C TOKOM.
OnbIT Opcrena. BzaumoaericTBue NpoBOJHUKOB ¢ TOKOM.

Cwuita AMriepa, ee MOJyJIb M HAIIPABIICHHE.

Cuna JlopeHnia, ee Moynb U HanpaslieHue. [[BukeHne 3apsHKeHHOM YacTULIbl B OJTHOPOJHOM
MarHuTHOM noJie. PaGota cuner Jloperma.



SIBiieHME  DNEKTPOMArHUTHOM MHAYKUMH. [lOTOK BEKTOpa MarHUTHOW HMHAYKLUH.
DJIEKTPOABUKYIIAS CUJIA MHAYKIIUU. 3aKOH JICKTPOMarHUTHOM MHIyKIu Papajes.

BI/IXpeBOG QJICKTPHUYECKOE II0JIC. BHCKTPOI[BI/I}KYH_IaH Cujla HUHAYKIMK B IIPOBOIHHKE,
ABMIKYIIEMCS TOCTYIATCIIBHO B OAHOPOJHOM MAriHMTHOM IIOJIC.

[IpaBuio Jlenna.

NHIyKTHBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DJICKTPOIBIIKYIIAs CUIa CAMOUHIYKIIUH.
DHeprusi MAarHUTHOTO TIOJISl KATYIIIKUA C TOKOM.

DNeKTPOMarHuTHOE IOoJIe.

Texuudeckue yCTpOfICTBa M IPAKTHYCCKOC MNPUMCHCHHUC. IIOCTOSAHHBIC MAarHUTHI,
QJICKTPOMAIrHUTHBI, JJICKTPOABUIATCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTUL], MHAYKIIMOHHAA
I1€Yb.

JlemoHCTpanuu

e OmnsIT OpcTena.

e OTKJIOHEHUE 3JEKTPOHHOrO IMy4YKa MAarHUTHBIM I1OJIEM.

o JIMHUU MHAYKINUN MarHUTHOTO IOJIA.

o B3saumopaeiicTBue AByX IPOBOJIHHUKOB C TOKOM.

e Cuna Amnepa.

o JleiicTBue cuibl JIopeHIIa Ha MOHBI AJIEKTPOJINTA.

o JSIBnEHME 2IEKTPOMAarHUTHON MHIYKLUH.

o [IIpaBuno Jlenna.

e 3aBUCHMOCTb AJIEKTPOJABWKYILEH CHJIBl HWHAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHMTHOT'O TIOTOKaA.

o SIBneHME cCaMOMHAYKLUU.

Y4eHnueckui HIKCIIePUMEHT, JTabopaTOpHbIe PabOTHI

e M3yyeHue MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

o HccnenoBanue neicTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

e HccnenoBanue siBICHUS AJIEKTPOMArHUTHOW WHIYKITUU.
Paznea 5. Kosie0anus u BOJIHBI
Tema 1. Mexannueckue v 3J1eKTPOMATHUTHbIE KOJIe0aHUA
Konebarenpnast cuctema. CBoOOgHBIE MeXaHWUYecKHMe Konebanus. [apmMoHHMuecKue
koneOanus. Ilepuon, wactora, ammmtyna u (asa konebOanuid. [IpyXWHHBI MasTHUK.
Matematuueckuil MassTHUK. Y paBHEHHE rapMOHUYeCcKUX Konebanuii. [IpeBparenne sHepruu

IIPY TApPMOHUYECKHUX KOJIEeOaHUX.

Konebatenpupiii  koHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHBIE KOJEOAHUS B HJI€ATHHOM
KoJeOaTeIbHOM KOHTYpe. AHANOTHUS MEXAY MEXaHHMYECKUMHU U DIIEKTPOMATrHUTHBIMU



konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B HJICATbHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBneHne o 3aTyxarolMX KosieOaHUsAX. BbIHYXIeHHble MexaHH4yeckue KoseOaHMs.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CHHYCOMIAIBHBIM MNEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMIUTUTY/IHOE U JEHCTBYIOIEE 3HAUEHUE CUJTbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenadya M MOTPEOICHHE HIICKTPUUYECKONH DHEPTUH.
DKOJIOTHYECKHE PHUCKU TpU TMPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
3JEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HHU.

TexHuuyeckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: IIEKTPUUECKUM 3BOHOK, FEHEPATOp
MIEPEMEHHOI'0 TOKA, JIMHUU AJIEKTPONepeaayHm.

JlemoHCTpanuu

e MUccnenoBanne mapamMeTpoB  KOJeOATeNbHOM  CcHCTeMbl  (IPYKHHHBIA WK
MaTeMaTHYECKUI MasTHHUK).

e HaOmroneHue 3aTyXammux KOJIeOaHwiA.

e MHccrenoBanue CBONCTB BBIHYXICHHBIX KOJICOAHHIA.

e Habmonenue pe3oHanca.

e CBOOOHBIEC 3JICKTPOMArHUTHBIC KOJICOAHUSI.

e OcumwuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa W HAINPSDKCHUS OT BPEMEHH) JUIs
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

e Pe3oHanc mpu  mOCNENOBAaTEIBHOM  COCAMHEHHM  PE3HCTOPA,  KAaTYIIKH

WHIYKTUBHOCTH U KOHJICHCATOPA.

Mozesb JTUHUM AJIEKTPOTIEPEaaUH.

YdeHnueckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

o HccnenoBanue 3aBUCHMOCTH NEPHO/A MaJIbIX KOJIeOaHUN Tpy3a Ha HUTH OT JJIMHBI
HUTH U Macchl rpys3a.

e HccnepnoBaHne NEPEMEHHOTO TOKA B LENM W3 IOCIENOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U Pe3UCTOopa.

Tema 2. MexaHu4ecKue u IJICKTPOMAIrHUTHBIC BOJTHBI

MexaHnueckue BOJIHBI, ycioBHUs pacnpocTtpaneHus. Ilepuon. CkopocTs pacnpocTpaHeHus u
muiiHa BosiHbl. [lomepeunsle W mpojaonbHble BoOJHBL. HWHTepdepenuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. YCIOBUSL HU3JIYYCHHS DJJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B anexTpomaruutHo# BosiHE. CBOMCTBA AJEKTPOMArHUTHBIX
BOJIH: OTpa)keHHUe, MpeloMIIeHue, Toispu3anus, audpaknus, uaTepdepernus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.



[IIxana 351eKTpOMarHUTHBIX BOJIH. [IprMeHeHne 2IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBL paIUOCBA3U U TEJIEBUACHUSA. Paguonokanus.
DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbl.

TexHu4ecKkue YCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE. MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPA3BYKOBasl IMATHOCTUKA B TEXHUKE U MEAUIIMHE, pajap, paJuonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

JeMoHcTpauuun

o OO0pazoBaHue U pacIpPOCTPAHEHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJH.

o Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

o Habmonenne oTpaykeHHsI U MPEIOMIICHUS] MEXaHUYECKUX BOJIH.

o HaOmonenne nateppepeHuny u Auppakuuy MEXaHHYECKUX BOJIH.

e 3BYKOBOI1 pe30oHaHC.

o HaOmonenne cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW M 4aCTOTOH
KoJIeOaHUH.

o UccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsamoiiMHEHOE pacpOCTpaHEHHE CBETA B OJHOPOJHON CpElE.
JIyud cBetra. ToyeuHbI ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeta. [locTpoeHue n300paxxeHuit B INIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOITIOTHBIN MMOKA3aTeNb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIil yroy noaHOro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus ceera. CroxxHbIN cocTaB Oenoro ceera. L[BerT.

Cobwuparornue u paccenBaroiiye TuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSIHUE U ONTUYECKAst
cwiia ToHKOM nuH3bIL. [locTpoeHne n3o0pakeHni B COOMPAIONINX U PACCEUBAOIINX JIMH3AX.
®opmyJia TOHKOH JUH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Untepdepenmus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS HAOMIOACHUS
MaKCUMyMOB U MHHUMYMOB B HWHTEpP(EPEHIIMOHHON KapTUHE OT JABYX CHH(pa3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpaxius ceeta. udpakumonHas pemerka. Y cioBue HaOMI0AeHUS TTIaBHBIX MaKCUMYMOB
IIpY MMaJJleHU MOHOXPOMAaTHYECKOr0 CBETa Ha TU(PAKLMOHHYIO PEILIETKY.

[Tonspuzanus ceera.



TexHuueckue ycTpoOHCTBa M NPAaKTUYECKOE IPHUMEHEHHe. OYKM, Jyma, QoToanmapar,
IIPOEKIMOHHBIN anmnapaT, MHKPOCKOII, TEJECKOI, BOJOKOHHAs OITHKA, AU(paKIHOHHAS
pelieTKa, oJsIpou.

JlemoHCTpanuu

o [IpsamonuHeliHOE pacpocTpaHeHHe, OTpaXKEHHE U IpesioMiieHne cBeTa. OnTudeckue
puOOpHI.

o [losnHoe BHyTpeHHEe oTpaxeHue. Moenb CBeTOBOAA.

o MHccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

e Mognenu MUKpOCKOMA, TEIECKOIA.

o Habmonenue uaTepQepeHIINn CBETA.

o HabOmonenue nudpakiuy cBera.

o Habmonenue aucnepcuu cBera.

o [losyuenue cnekTpa ¢ MOMOIIBIO IPU3MBI.

o IlonyuyeHue crekTpa ¢ MOMOIBIO TU(HPAKIUOHHON PELIETKH.

o Habnronenue nosisipu3anuu cBeTa.

Y4yeHnueckuil SKCIepUMEHT, J1JabopaTOpHbIE pabOThI
o l3MepeHue nokasaress NpeIOMIICHHS CTEKIIA.
o HccnenoBanue cBOMCTB M300pakeHUH B IMH3AX.
o Habmonenne aucnepcuu cBera.
Paznen 6. OcHOBBI cleHAIBHOI TEOPUH OTHOCUTEIBHOCTH
I'pannubpl NMPUMEHMMOCTH KJIACCUYECKOM MexaHukW. IlocTynaTtel cnenuanbHOW Teopuun
OTHOCUTEJIBHOCTH: HHBAapUaHTHOCTb MOJIYJsl CKOPOCTHM CBETa B BaKyyMe, IPUHLUI
OTHOCHUTENIbHOCTH DUHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEUIEHUE BPEMEHH U COKPAILIEHUE ITTUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBL.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.
Paznen 7. KBantoBas puznka

Tema 1. DjieMeHThbI KBAHTOBOI ONTUKH

®oronsl. ®opmyna [lnanka cBsi3u >HEpruM QOTOHA C €ro YaCTOTOM. DHEPrust U UMIYJIbC
¢doTtoHa.

OtkpsiTue u uccnenoBanue goroddpdexra. Onwitel A. I'. CtoneroBa. 3akoHbI poTOdIPdeEKTa.
VYpaBuenue DiinmreitHa g pororddexta. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceera. OnwiTel [1.H. JIeOenena.

XUMHNYECKOE NENCTBUE CBETA.



TexHuueckue ycTpoiicTBa W TNpaKTHUYECKOe MpPUMEHEHHEe: (OTO3IEMEHT, (HOTOAATUHK,
COJIHEYHas Oatapes, CBETOAMUO.

JeMoHcTpaunun

e ®oto3(ddexT Ha yCTAaHOBKE ¢ IUHKOBOU IIIACTHHOM.

e HccnenoBanue 3akOHOB BHEIIHETO GoTodddexra.

o Caeronuon.

e Comnneynas 6arapes.
Tema 2. CTpoeHune aToma
Mopenp atoma Tomcona. OmbiTel Pesepdopra mo paccesHuto o -yactui. [lmanerapHas
Mozenb aroma. [loctynarsl bopa. M3nyuenue u noriomieHue GOTOHOB MPH MEPEXOE aToMa ¢
OJIHOTO YPOBHS SHEpruu Ha Apyroil. Bunel crnektpoB. CrekTp ypoBHEW SHEpruu aroma
BOJOpOJA.
Bonnosele coticTBa yactuil. Bonnsl ne bpoiins. KopmyckynsipHO-BOIHOBOM Tyanu3M.

CroHTa"HHoe U BBIHYXXKJACHHOC U3JTYUCHHUC.

TexHnuueckne yCTpOWCTBA W NPAKTHYECKOE IMPUMEHEHHE. CIIEKTPaJbHBIA  aHAJIU3
(cmiexTpockort), Ja3ep, KBAHTOBBIH KOMITBIOTE.

JlemoHcTpamuu
e Moguenb onbiTa Pesepdopna.
o Omnpenenenue AIMHBI BOJIHBI JIa3epa.
o HabmroneHue nuHeHYaThIX CIIEKTPOB U3ITyUEHUS.
o Jlazep.
YdeHn4eckuil SKCIeprUMEHT, 1TabopaTOpHbIE pabOThI
o Halmonenue nuHevyaToro cuexkTpa.
Tema 3. AToMHOe s1IpO
DKCIepUMEHTBI, JOKA3bIBAIOIIME CIO0KHOCTh CTpOoeHUs Aapa. OTKpbITHE PaJuOaKTUBHOCTH.
OmnbiTel Pesepdopna mo ompezneneHuo cocraBa pajnOaKTHBHOro u3iydeHus. CBoiicTBa

anL(’pa-, 6eTa-, ramMmma-us3JIydcHUs. Bausaue PaaAnOAKTUBHOCTH HA XUBBIC OPraHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykionnas monens siapa [eiizenoepra—lBanenko. 3apsiy
sapa. MaccoBoe uucio sjapa. M3oromnsi.

Anbda-pacnan. DJIEKTPOHHBIM M TO3UTPOHHBIM OeTa-pacnaa. ['amma-uznyueHue. 3aKoH
PaZMoOaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

ﬂz[epHHe pCaKkIuu. I[CJ'ICHI/IC W CUHTC3 SAJCP.



Snepuslii peakrop. TepmosinepHslii cuaTe3. [Ipo0ieMbl 1 EPCIEKTUBHI SIEPHOI SHEPTeTUKU.
DKOJIOTUYECKHE aACIEKTHI SIIEPHOU SHEPTETUKHU.

OnemeHTapHbIe YacTULBl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOIIOICHHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULI.
@dynnameHTaIbHBIE B3aUMOAeHCTBUSA. EquHCTBO (hr3nyeckoit KapTUHBI MUpA.

TexHu4yeckue YCTpOHCTBA M MPAKTUYECKOE NPHUMEHEHHWE. JO03MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.

JlemoHCTpanuu

e (CYeTyuk HOHU3UPYIOLINX YACTHII.
Y4eHnueckui IKCIIEpUMEHT, 1abopaTOpHbIE pabOThI

e HccnenoBanue TpexoB yacTwil (1o roToBeIM (oTorpadusm).
Pa3nes 8. DjieMeHTHI ACTPOHOMMY U ACTPOPU3NKH
Otanbl pa3BUTHs acTpoHOMUHU. [IpHUKiIagHOE U MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMHUH.
Bun 3Be3anoro Heb6a. Co3Besnus, spKue 3B€3/1bl, ITIAHETHI, UX BUANMOE JBIKCHUE.
Conneynas cucrema.
Connue. Conneuynast akTuBHOCTh. McTounuk sneprun ComHIla u 3Be37. 3B€3/bl, UX OCHOBHbIE
XapaKTepUCTUKHU. JluarpaMma «CIEKTpalbHBIA KJIacC — CBETHUMOCTBbY». 3BE3/bl TJIABHOU
MOCJIEZIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETHMMOCTb» JUISl 3B€3/] IJIaBHOU
MociIeIoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3Be3]. CoOBpeMEHHBIE IPEICTaBICHUS O

MPOUCXOKACHUHN U 3BOJIFOIUN COJ'IHLIa " 3BC3/I. OTalbl JKU3HU 3BC3 .

Mneunsiii [IyTe — Hama [Nanaktuka. [lonoxenue n npmxenne Connna B ['anaktuke. Tumsl
rajakTvk. PaguoramakTuku u kBazapbl. YepHbIE ObIPHI B SIAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa00na. PaszOeranue ramaktuk. Teopus
bonbioro B3peiBa. PennkToBoe n3imyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpobieMbl aCTpOHOMUMU.

Yyennueckue HaOIIOICHUS

Habmtoienust HEBOOPYKEHHBIM TJ1a30M C HCIOIH30BAaHUEM KOMITHIOTEPHBIX MPHUIIOKEHUH st

OIMPECACIICHUS TTOJOXKCHUA HeOECHBIX O0OBEKTOB Ha KOHKPETHYIO JAaTy. OCHOBHBIC CO3BE3UA
CCBepHOFO nojrymapus U sSipKuc 3BE€3/bl.



Habmonenus B reneckon Jlynsl, mianet, Mneusnoro Ilytu.
O0o0maroniee NoOBTOpPEHUE

Ponb ¢pu3uky 1 acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIUATbHON M 3THUECKON
chepax AEATeTbHOCTH YENOBEKAa, POJIb U MECTO (M3MKH M aCTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHHE MHUPA, POJib (PU3MUECKOW TEOpHH B (HDOPMUPOBAHUM TMPEICTABICHUU O
¢bu3nveckoil KapTuHe MUpa, MECTO (PU3NUECKOI KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O MPUPOJIC.

MesknpeamMeTHble CBSI3H

N3yuyenune kypca ¢usuku 0azoBoro ypoBHs B 11l-mM Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIEPKATEIIBHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHUKH, OWOJIOTHUH, XHUMUH,
reorpaduu U TEXHOJIOTUH.

MexnpeAMeTHbIC TOHATHS, CBI3aHHBIC C U3YYEHUEM METOO0B HAyYHOTO MTO3HAHMS. SIBJICHNUE,
Hay4HBIH GakT, runoresa, GpuznyecKas BeIMYNHa, 3aKOH, TEOpHs, HaOII0IeHNE, SKCIIEPUMEHT,
MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHHUE.

MaremaTrka: pEUICHHE CHUCTEMbl YypPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU. CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U HX
MIPOEKIIUHN Ha OCH KOOPJIUHAT, CIOKEHHE BEKTOPOB, MPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIIUH,
IIPU3HAKU [10J1I00US TPEYTOJIbHUKOB, ONpEeICHHE TUIOIAAN IUIOCKUX (GUryp u oobema Teil.

buonorns: SJICKTPHUYCCKHUC SIBJICHUSA B JKUBOI npupoac, KoJieOaTeIIbHEIC JABHXCHUS B JKUBOH
Opupoac, OIITHICCKUC ABJICHUA B JKUBOM nmpupouac, ﬂeﬁCTBHe paauainuvy Ha J)XMBbIC OpIraHU3MBI.

XHUMUS: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJLINYECKAs CTPYKTYpa TBEPIBIX TEJ, MEXaHU3MBbI
o0pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAIbHbIN aHaIu3.

['eorpadus: MarHuTHBIE TIOJIFOCAa 3€MJIHM, 3JIEKW MArHUTHBIX pya, (HOTOChEMKa 3E€MHOM
MMOBEPXHOCTH, MPEACKAZAHNE 3EMIIETPSICEHUI.

TexHoorus: JTUHAHN QJICKTPOIICpCaadH, rCHEpaTOp MEPEMEHHOTIO TOKA, SJICKTPOABUTATECIIb,

WHIYKIIMOHHAS TeYb, pajaap, paJuolpUEMHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBY-neus,
MIPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONTHUKA, COJTHEYHAas 6arapes.

TemaTu4eckoe NJIAHUPOBaAHUE

10-i1 k1ace
No HanmenoBanm | KosmuecTBo 4acos DJIeKTPOHHbIE
/' € pa3zieyioB U (undpoBbie)
W rem Beer | Kontpoabubl | [IpakTHYECKH | oGpazoBaTenbHbIe
n
nporpammbl |0 e padoTeI e padoTeI pecypcsbl




Paznen 1. PU3UKA U METOAbI HAYYHOT' O IIO3HAHUSA

®dusuka u bubmuorexa ®I'UC «Mos
1.1 | MeTomst 5 mkoja» — lesson.academy-
"~ | HaygHOTO content.myschool.edu.ru/03/
MMO3HAHUS 10
Wroro no pazueny 2

Paznen 2MEXAHUKA

Pocculickas 351eKTpOHHAs
mkona — resh.edu.ru/

2.1 | Kuaemarnka 5
bubmmorexa [IOK
2.2 | Humanca ! https://m.edsoo.ru/8bc2ad6a
2.3 fgiogzlemﬁ B 6 bubmuoreka IJOK
. P https://m.edsoo.ru/8bc2ad6a
MeXaHHKe
Wroro no pasaeny 18

Pasznea 3.MOJIEKY

JIAPHAA ®U3UKA U TEPMOJANHAMMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Pocculickas 351eKTpOHHAs
mkona — resh.edu.ru/

3.2

OCHOBBI
TEPMOIMHAMUK
u

10

3.3

ArperatHble
COCTOSIHUSI
BEIIECTBA.
®azoBbie
MEePEXObI

Pocculickas 351eKTpOHHAs
mkoya — resh.edu.ru/

Hroro no paszneny

24

Paznen 4. 9JIEKTPOAUHAMMUKA

DIIEKTPOCTATUK

4.1 10 <.>
a
IlocTostHHBIHI

42 o Toxn | 12 bubmorexa [IOK

' ' https://m.edsoo.ru/8bc2ad6a
pa3InYHbIX

cpenax



https://m.edsoo.ru/8bc2ad6a
https://m.edsoo.ru/8bc2ad6a
https://m.edsoo.ru/8bc2ad6a

Hroro no pazneny 22

Bbu6mmoreka IJOK

Iosropenne 2 https://m.edsoo.ru/8bc2ad6a

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 3 3

11-i xkiaace

HauMeHOBaHUE KoaudecTBO 9acoB

pa3iesioB U TeM
NpOrpamMmbl

Ne
n/n

JaexkTpoHHbIe (MMppPOBbIE)

Konrposbneie o0pa3oBaTe/ibHbIe Pecypchl

IIpakTH4yeckue
Bcero P

padoThI

padoThI

Paznen 1.9JIEKTPOAUHAMUKA

Mar»uTtHoe noiJe.

buommorexa PITUC «Mos

1.1 | OnekrpomarautHas | 11 1 3 mKoJja» — lesson.academy-
WHTYKIUS content.myschool.edu.ru/03/11

Uroro no pazgeny 11

Pa3znen 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u Poccwuiickast anekTpoHHas

2.1 |snexkrpomarauTHbie | 9 1 IIKOJIa —
KOJIeOaHMsI resh.edu.ru/subject/28/11/
Mexannueckue u

2.2 | DIEKTPOMAarHuTHBIE [ 5 1 bubmmorexa LOK

' P https://m.edsoo.ru/8bc2ad6a

BOJIHBI

2.3 | Ontuka 10 3 <..>

Hroro no paszneny 24

Paznea 3.0CHOBBI CIIEIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

OCHOBBI
31 cIelMaabHOMN 4 1 Bu6nmoreka [JOK
" | Teopun https://m.edsoo.ru/8bc2ad6a
OTHOCUTEIBHOCTH
Wroro no pazueny 4
Paznea 4 KBAHTOBASI PU3UKA
41 3JICMCHTB} 6 < >
KBaHTOBOU OITHUKH
Bu6nuoreka [JOK
4.2 | Crpoenue atoma 4 https://m.edsoo.ru/8bc2ad6a



https://m.edsoo.ru/8bc2ad6a
https://m.edsoo.ru/8bc2ad6a
https://m.edsoo.ru/8bc2ad6a
https://m.edsoo.ru/8bc2ad6a

4.3 | AToMHOE PO 5 <.>
Wroro no pazueny 15
Pa3nen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
51 | acpomomt 7 1 bubmiorexa OK
' P https://m.edsoo.ru/8bc2ad6a
acTpo(U3HUKH
Wroro no pazueny 7

Paznen 6.0BOBIIAIOIIEE IIOBTOPEHUE

6.1 Oo6o061aromiee 4 < >

MTOBTOPCHHE
Htoro no pazneny 4

Bu6nmoreka [JOK

IloBTopenne 3 https://m.edsoo.ru/8bc2ad6a
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 !
[MTPOI'PAMME



https://m.edsoo.ru/8bc2ad6a
https://m.edsoo.ru/8bc2ad6a
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