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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS HAa YypOBHE CpeaHero oOiiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTeNbHBIX —opranu3auusx Poccuiickonr ~ ®Denepauuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma o ¢u3MKe BKIFOYACT:

e [UJaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (pU3MKu Ha 0a30BOM YpOBHE, B TOM YHUCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojiep>kaHue yueOHoro npenmMera «Pu3nka» 1o rogam o0ydeHus.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouosorueit, gusnyeckoit reorpadueit u actpoHoMuen. Vcnonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBAMU U ApYrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku st ypoBHA cpefHero oOiiero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAaHHME TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzaius mpeAmnonaraeT MCMOJb30BaHUE T'YMaHUTAPHOTO
noTeHIMana pu3n4eckoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHUYECKIUMHU, HPABCTBEHHBIMU U DKOJIOTHYECKHUMH MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeanosiaraet 3HakOMCTBO C LTUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX YKOJIOTHUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKkke 00CYKIeHHs MPOOIJIEM PallMOHAIBHOTO MPHPOJIONIONIE30BAHMS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoit Teopum, posm (HYHIAMEHTAIBHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TMPAKTHYECKUX padoT. BeimeneHune B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6pa30BaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecrieunBaeTcs OBJIAJICHHE OOYyYaroIIMMHCS YMEHHSIMHU IPOBOJAUTH KOCBEHHBIE H3MEpPEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)H31/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHBIX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaKk U UHTErpUpys 3HAHUS U3 pa3HbIX pa3zienoB. J[Jis KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe 00OopynoBaHue (oOpMHUpPYeTCS B COOTBETCTBUU C MPUHLUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopynoBaHUE ISl YYCHHYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e hopMUpOBaHME HHTEpeca M CTpPEeMJEHHs OOyyaroImUXcs K HAydHOMY H3YUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
epa3BUTHE TPEJCTABICHUI O HAyYHOM METOJe TO3HaHUA U  (OPMHUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;
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¢ hopMHpOBaHNE HAYYHOTO MHPOBO33PEHHSI KaK pe3y/bTara M3y4CHHs OCHOB CTPOCHUS
Matepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKWY;

¢ hopMHpoBaHNE YMEHUN OOBSCHATH SBICHUS C MCIOJB30BaHUEM (DM3MYECKUX 3HAHUU U
Hay4YHBIX JIOKA3aTeIbCTB;

¢ hopMHUpOBaHUE TPEICTABICHUNA O POJM (DU3WKHU IS Pa3BUTHS APYTrUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTiokeHne 3TUX Lenell oOecreunBaeTcs pelieHHeM CIEAYIOIUX 3a/ad B Ipoliecce

M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

® [IPHOOpETEHNE CHCTEMBI 3HaHWK 00 OOMMX (U3NYSCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSX, BKIIOYAT MEXaHUKY, MOJICKYISPHYIO (PH3UKY, IICKTPOIMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

e hopMHpOBaHNE YMEHUH MNPUMEHATH TEOPETHUYSCKHUE 3HAHUSA Ui OOBSICHECHUS
(U3HYECKUX SBJICHUA B TPHUPOJE W JUIS TPUHATHS TPAKTHUSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOEHHE CIIOCOOO0B pelIeHus pa3InyHbIX 33/]a4 C SBHO 33JaHHON (PU3UYECKOI MO JIeNbIO,
3a1ad, IOAPa3yMEBAIOMIUX CaMOCTOSITEIbHOE CO3MaHue (U3WYECKOH  MoJenH,
aJICKBaTHOM YCJIIOBHUSIM 3a/1a4U;

e [TOHMMaHWe (U3WYCCKUX OCHOB WM TPHHIIUIIOB JCHCTBUS TEXHHYECKUX YCTPOUCTB W
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHISI HA OKPYKAIOIIYIO CPELY;

® OBJIQJICHUE METOJIAMH CaMOCTOSTEIBHOIO TUIAHUPOBAHUS W TIPOBEACHHS (U3HUSCKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yibTarTa;

® CO3JJaHUE YCIIOBUH MJIA Pa3BUTUSI YMEHUM MPOEKTHO-UCCIEI0BATEIHCKONW, TBOPUYECKOU
NeSITeIbHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpeaHEro oOmiero ooOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme 1o (pusuke rnepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYHMTENb JIelaeT BBIOOp MPOBEIEHUS JTa00PaTOPHBIX padoT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYaroMINXCs.
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COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyXkarouero mupa. Poib

9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue

3aKOHBI 1 TCOPHH. FpaHI/IIII)I MMPUMCHHUMOCTHU (1)I/ISI/II-IGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBCTCTBUS.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuwxeHue. [[BrkeHue MarepuaibHOM TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHapsJ0B, LICMHbIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTATIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
oTc4Yéra.
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Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMupHOTro TaroteHus. Cuna tspkectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TOAIIUITHUKY, JIBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenus ¢ mexanuke

Nmiynsc MaTepualibHON TOUKH (TeJa), CUCTEMbl MaTEpHANIbHBIX TOYeK. VIMITyIbC CHUJIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnmansHas 3Heprust yupyro aeopMupOBaHHOM MPYKUHBL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul
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N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. MogekysipHasi puznka U TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BemeCcTBAa. MOJENN CTPOSHUS Ta30B, JKUAKOCTEH W TBEPABIX Ted U OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KMHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIUIOBOrO ABWKEHWS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon [lansToHa. M3ompouecchl B UACaIbHOM Tase ¢
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMA,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX1y apaMeTpaMU COCTOSTHUSL Pa3peKeHHOTO0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
uJeanbHOTO ra3a. Buel Temionepenayu: TEIONPOBOAHOCTb, KOHBEKIIUS, U3IIydeHHE. Y IenbHas
TEIII0EMKOCTD BellecTBa. KolnuecTBo TEmIOTHI pH TeIUIonepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MEepPBOTO 3aKOHA TEPMOJIUHAMHKH K H3oTmpoIieccaM. [ padudeckas mHTepripeTanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 PUIMEHT MOJIe3HOTO NEHCTBHsI. DKOJIOTUIECKHE MPOOIEMBI TETUIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.
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Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEPruu Tela TPU COBEPIICHUU pabOTHI: BBUIET MPOOKU U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. McmapeHue u  kumeHue. AOCONIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuanibl. [lnaBneHue W KpucTaums3anus. Y IeiabHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nrabopamopHule padomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga 53IEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U HOJYIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOT O 3aps/ia.

B3aumopeiictBue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM — 3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHUM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpocratnueckoro moss.  [loreHmman. Pa3HOCTh  MOTEHIIMATIOB.
[IpoBOIHMKH U TUAIEKTPUKHU B IEKTPOCTATUYECKOM T0JIE. [udnekTpuieckas NpOHUIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHEHME: DIIEKTPOCKOIL, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJIICHHE JJIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.
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DNEKTpUUECKOE MOJIE 3aPSUKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIUnIIeKTPpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. MICTOUHUKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapayuIEIbHOE, CMEIIAHHOE COEANHEHHUE TPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DNeKTpOHHAs MPOBOJUMOCTD TBEP/IBIX METAJUIOB. 3aBUCUMOCTh COITPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBo HUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIEpPMETpP, BOJIBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MTOJIYIPOBOIHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHWE TajlbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMKYIIEH CHJIBI HMCTOYHMKA TOKA H  €ro0  BHYTPEHHETO
CONIPOTHUBIICHHUSL.
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Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJIOTMH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIWKEHUE B KUBOU npupoie, tuddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeI, JKUAKOCTEH M Ta30B, JJIEKTPHUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHne IBIKEHUH C UCTIOE30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAA UHOYKUUSA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKUuU. [IpuHIMO Cyniepno3uiy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1osie IpPOBOJHUKA ¢ TOKOM. KapThHa JIMHMA MHAYKIMH MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

Cuna JlopeHua, e€ Moaynab W HampaBieHHe. JIBWkeHHE 3apsyKEHHOM YacTULBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anexkTpuueckoe moJie. DIEKTPOABUKYIIAs CHUJIAa WHIAYKIUU B TMPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYIIAS CUJIa CAMOUHTYKITUH.
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DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTBI, JEKTPOABUIaTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUY MHIYKIITA MAarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHuUmMHble KOae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeOanwit. [IpyXKWHHBIH MasSTHUK.
MareMaTtuuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanwii. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOJHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUHM B HACATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U ICHCTBYIOIIEE 3HAUCHUE CHUIIBI TOKA U HATPSHKEHUSI.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa HCIoOIb30BaHUS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE TMPUMEHEHUE: OHIIEKTPUUECKHI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.
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CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOTIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUnHblE 60 IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. ['poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[TpuHIAIIBI paIUOCBS3U U TEIEBUACHUS. Paaromokarusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHudeckne yCTpOWCTBAa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHBIC WHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, PaaTuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MPeIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KOJICOaHUI.

HccnenoBanne  CBOWCTB — AJIGKTPOMArHUTHBIX — BOJIH:  OTPaK€HHE, IPEIOMIICHHE,
noJsipu3anys, Judpakiuus, HHTepdepeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro cBera. Ler.
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Cobuparomue W paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOsIHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas omntuka. Wurepdepenuus cBera. KorepeHTHble HWCTOYHHKHU. Y CIOBUSA
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBEeTa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonHeliHOE pacmpocTpaHEHUE, OTpaXEHHE W TpelomiieHHe cBera. OnTHYecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubpl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNasnenue cera. OnbiTel I1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.
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TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpPOBHSI BSHepruuM Ha Apyro. Buasl crekrtpoB. CrexkTp ypOBHEM 3HEpruu aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt maccsl sipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
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Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3qH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, MIIAHETHI, UX BUAMMOE JIBH)KEHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3[ TJIaBHOU
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuky u kBasapel. Y€pHbIE AbIPHI B sApaxX rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 GU3MUECKON KapTHHE MUPA, MECTO (PU3UUIECKOI KapTUHBI MUPA B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTUKH, OHOJIOTUH, XUMHUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, MOIETb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00MS TPEYTOJIBHUKOB, OIMIPEIeIeHHE TUIOIAIU TUIOCKUX QUuryp u o0béma Ted.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHu3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTaUINYeCKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py, GoToCchEMKA 3eMHON
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.
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Texnonocusn: TMHUM HIIEKTPOIIEPENay, TEHEPATOP IIEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIIb,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®PU3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha ypoOBHE CPETHET0 OOIIero oOpazoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPECAMCETHBIX U IPCAMETHBIX O6pa30BaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMU  OOYYaroIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUU B 00pa30BaTEILHON OpraHU3aIiH;

YMEHHUE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPpaXKJaHCKON UIACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHXKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHWBATh CHTYallMI0 M MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOYAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPHCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpEC K pa3auuHbiM cdepaM TpodecCHOHATBHONW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (M3MKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO MU CaMO0Opa30BaHUIO B 00OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
9KOJIOTHYECKUX TPOOIIeM;
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IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeSITSILHOCTH, 3a1aBaTh MapaMeTPhl K KPUTEPHH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATH PAabOTy B YCJIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE IPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYCBBIMH MOHATHSIMH W METOJaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO  TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUs 3a1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX CHTYalMsX, B TOM YHUCJE IMPH
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJIaBaTh IapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TIONYYCHHbIE B XOJ€ peUIeHHs 3a7adyd  pPe3yibTaTbl, KPUTHUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TOAXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIIeHUSI.
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Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIPETAHIO HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM IPEACTABICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN PTOHOMHKH, TEXHUKU 0€301IaCHOCTH, THTUEHBI, pECYpcocOepekeHusl, MPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KKJIOTO yYaCTHUKA KOMaHIbI B OOIIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTaBJIATh IJIAH PEIICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTIMYHBIX MPEANOUYTEHHI;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHIO U TIPOSIBICHUIO OPYIUIUH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
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JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpeJiHero o01iero oopa3oBaHusi y 0Oy4arOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIM
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJIETh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIlMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTHKEHUIO LEIH U YCIEeXy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL
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MNPEJIMETHBIE PE3YJIbTATHI

K xonmy obyuenus B 10 kijiacce mpenMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha TPUMEpax poJib U MecTo (PU3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JIeSATSIIFHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBI MPUMEHEHHS HW3YYEHHBIX (PH3UYECKHX MOJCNeH: MarephalibHas
TOYKa, MHEPLHAJIbHAS CHUCTEMa OTCUY€Ta, a0COJIIOTHO TBEPAOE TEJO, WUCATbHBIA Ta3, MOJICIH
CTPOCHUS Ta30B, )KUIKOCTEH W TBEPABIX TEJ, TOUCHHBIH DIICKTPUYCCKHUNA 3aps MPU PEIICHUU
(bus3nyecKux 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPOLIECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKONW TEOPHH CTPOEHUS BEIIECTBA W AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJMHEHHOE IBMKEHUE, CBOOOJHOE TaJeHUE Tel,
NBIDKEHHUE TI0 OKPYKHOCTH, WHEpUHs, B3auMmojencTBue Tei, auddys3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE KUIKOCTEH W TBEPABIX TeEJl, M3MEHEHHE 00BbEéMa TeN MpHU HarpeBaHUU
(oxnakIeHUH ), TEIJIOBOE PaBHOBECHE, UCTIAPEHHE, KOHICHCAIINSI, TIJIaBJIEHNEe, KPUCTAIUTA3AITHs,
KHIICHHUE, BIOKHOCTH BO3JIyXa, MOBBIIICHHUE JIABJICHHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBsI3b MEXIY IapaMeTpamMu COCTOSHHS Ta3a B H30IpOIeccax, JJICKTpU3aIus Ted,
B3aMMOJICHICTBHE 3apsJI0B;

OTIMCHIBATh MEXaHWYECKOE JIBIDKCHUE, MCIONb3ys (PU3NYSCKUE BEIMYMHBI: KOOPIAMHATA,
MyTh, TIEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUja, UMITYyJIbC Tela, KHHETHYeCKas
SHeprusi, NMOTEHLHUaJbHAsl AHEpPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
ONMHMCAHWU TPABWIbHO TPAKTOBaTh (DU3MUECKUN CMBICH HCMOJB3YEMbIX BEJIMYUH, UX
0003HaYEeHHSI U €IMHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY
C IPYrUMU BEIHMYNHAMU;

OTHCHIBATh HW3YyYEHHBIE TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIE SBJICHUS, HCIOJb3YS
¢busznueckue BETUYMHBL: JaBJICHUE Ta3a, TemIepaTypa, CpeAHss KUHETHYecKas DSHeprus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpEJHEKBaJApaTHUyHasi CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodG(UIHEHT MOJe3HOro ACWCTBUSA TEIJIOBOIO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYUH,
UX O0003HAUEHUS M EIUHHIIBI, HAXOAUTh (OPMYIBI, CBS3bIBAIONINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMHU BETUUMHAM;

OTHCHIBATh M3YYCHHBIE SJICKTPUUYECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: ANEKTPUUYECKUI 3apsijl, AIIEKTPUUECKOE IMOJIe,
HanpsDKEHHOCTHh  TOJIsA, TMOTEHIMAN, pa3HOCTh MOTEHIIMANOB, MpPH OMNHCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BENUYHMH, MX OOO3HAUCHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (PU3UYECKUE TPOIECCHl M SIBJICHUS, UCTOJIb3Ys (PU3NYECKHE 3aKOHBI H
MPUHIMIEL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3akonsr HproToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPAaHEHHS MMITYJIbCca, TPUHIUI CYEePIIO3UIIUN CHUII, TIPUHITUTT
paBHOMPABUS WHEPLIHUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KMHETUUECKYIO TEOPUIO CTPOCHUS
BEI[ECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHENW KWHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOT0 3apsiia, 3akoH KynmoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPAKEHUE U YCIIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIE TPUHIIMIIBI ICHCTBHS MaIlIMH, TPUOOPOB ¥ TEXHUYECKHUX YCTPOICTB;
pa3nuyaTh yciuoBUs UX O€30MACHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITIOJITHATh 3KCIIEPUMEHTHI 10 HCCIIEOBAHUIO (DU3MUECKUX SBICHUH M TPOIIECCOB C
UCTIOJb30BAHMEM  TMpPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYINPOBATH
npobieMy/3agady ¥ TUNOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIC HM3MEpPEHUs (U3MUECKUX BEIWYHMH, TPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHU;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (PU3MUECKUMH BEIMYMHAMH C HCIOJIH30BAaHUEM
OpSIMBIX W3MEPEHWH, TNPH 53TOM KOHCTPYHPOBAaTh YCTAHOBKY, (HKCHPOBATH PE3YIbTaTHI
MOJTy4EHHOH 3aBUCHMOCTH (PU3MUYECKMX BEIMUYMH B BHUJE TAOIHIl U rpadUKOB, JENaTh BHIBOJIBI
10 pe3yJbTaTaM UCCIIEIOBaHUS;

coOmoaTh mpaBmiIa OE€30MacHOro Tpyda HpU TNPOBEAECHHM HCCIEIOBAaHMH B paMKax
y4eOHOTO SKCHEepHMEHTa, Y4eOHO-HCCIEeTOBATENbCKOH U  IMPOEKTHOW JIESTEIbHOCTH C
WCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOW (PU3MUECKOW MOJIENBI0, WCIIONb3YS
(bu3nveckre 3aKOHbBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a7aull BEIOMPATh (PU3NYIECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATHHOCTH MOJyYeHHOTO 3HAUCHUS (PU3HMUECKON BEINIHHEI,

pemaTh KaueCTBEHHBIC 3a[ayl: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
paccykJeHUI ¢ ONOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE SBIICHUS;

UCIOJb30BaTh IPU pelICHUMM Y4eOHBIX 3a7ad COBPEMEHHbIE HMH()OPMAILIOHHbIE
TEXHOJIOTUU Ul TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALMKU, MOJYYEHHOM W3 pPa3IMYHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATh M0Jy4aeMyI0 HH(OPMAILHIO;

IPUBOAMUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKd, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 10 (U3MKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHHs 6€30MaCHOCTH MPU OOpALIEHUHN ¢ TPUOOpAMH U TEXHUUECKUMHU YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIOZCHUSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIEH cpele;

paloTatTh B IpymIle C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh PaboTy
IpYyIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIESTEIBHOCTh B
HECTAaHJAPTHBIX CUTYallUsAX, AJEKBAaTHO OLEHMBATH BKJAJ KaKJIOTO W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi pOOIEMBI.

K koHiy oOyuenust B 11 kJacce rnpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpPax poJib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTMH, B MPAKTUYECKOMH
NeATeIbHOCTH JII0JIeH, IeJIOCTHOCTh U €MHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh TpPAHMIBI TPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MOJEe: TOoYeuHbIH
ANIEKTPUYECKUI 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fJepHas MOJEIb aTroMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MpH peleHnH GU3NYEeCKUX 3a/1a4;

pacrio3HaBaTh (pu3HyeckHe SBICHUS (MIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: >JEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MarHuTHOE JECUCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, HIIEKTPOMAarHUTHas
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WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakius W MOJNSIPU3ALMS CBETa, JUCICPCUS CBETa,
doToanekrpudeckuit 3pdekt (hoTorddekT), CBeToBOE AaBlIEHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHAS! PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKUE, MAarHUTHBIC, ONTHYECKUE,
MEKTPUIECCKYI0 TTPOBOUMOCTD PA3JIMYHBIX CPENl) M AJICKTPOMArHUTHBIC SBICHHS (TIPOIIECCHI),
UCIOJIB3YS  (U3MYSCKUE BEIMYMHBI: DJJCKTPHUUSCKUN 3apsij, CHIa TOKa, DSJICKTPHUECKOE
HaIpPsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH TIOTESHITUAJIOB, SJICKTPOIBKYIIIAS CHJIA,
paboTa TOKa, WHAYKIMS MarHATHOTO TOJs, cwia Ammepa, cwia JlopeHra, WHIYKTHBHOCTB
KATYIIKHA, SHEPTUs JJIEKTPUYECKOT0 W MArHUTHOTO IIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMArHUTHBIX
KoJjeOaHuii, (OKyCHOE pacCTOSHHE W ONTHYECKas CHJa JIMH3BI, TPH ONHCAHUU TIPABHILHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEIIMYUH, WX OOO3HAYCHHS W CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMUUHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3nUeckue
BEJIMYHMHBI: CKOPOCTh 3JICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETa, DHEPTUS WU
UMITYJI6C (POTOHA, IEPHOJI TOJypaciiajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIUYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIONIUE JAHHYI0 (DU3MYECKYIO BEIMYHUHY C JPYrUMHU
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKON BEITMUNHBI;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owa, 3aKkOHBI MOCJEOBATENBHOTO M MAPAIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaCIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMs CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (QoTodddekTa, 3aKOH COXpPAaHEHUS DHEPrUH, 3aKOH
COXPAaHEHHUS HMIIYJbCa, 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcIa, HocTyiaaTsl bopa, 3aKOH pajMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPE/IeNIATh HaIpaBJICHWE BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300paKeHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIoM, TOHKOM TMH301;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENIOBAHUIO (PU3UYECKHX SIBICHUI M MPOLECCOB C
WCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEPEHUW: Tpu ITOM  (HOpMYyIUpPOBATH
npoOneMy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO M3MEpPEeHHUS U HCIOJIb30BaTh HM3BECTHBIE METOJBI OICHKHU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCMOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3ylbTAThl MOJTYUYEHHOUN 3aBUCHMOCTH
¢bu3nuecKux BENWYMH B BHUAEC TaOMUIl W TpapuKOB, JeiaTh BBIBOABI MO pe3yabTaTaMm
HCCIIeIOBAHUS;
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coOmoaTtk mpaBuia O€30MACHOTO TpyJda NPHU TMPOBEICHHM HCCIEAOBAHHA B paMKax
y4eOHOTO OKCHEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM UM  TMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3aJa4dl BEIOUPATh (PH3HUECKYIO
MOJIeNb, BBIIENATH (DU3UYECKHE BEIMYMHBI W (OPMYINIBI, HEOOXOAMMBIE Isi €€ pelIeHus,
IIpOBOAUTH paC‘-IéTI)I 1 OICHHUBATH PCAJIBHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/I3I/I‘ICCKOﬁ BCIINYHNHBI,

peiiatb KAa4YCCTBCHHBIC 3aadW: BBICTPAUMBATL JIOTMYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCIONB30BaTh TPU pEmIeHHH Yy4eOHBIX 3a7ad COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMU U IpPEJICTaBICHUs] yuyeOHOU u
Hay4HO-TIOMYJSIpHON WH(MOPMAIMHU, TMOJYYEHHONW U3 Ppa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIy4aeMyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIB30BaHUs B IOBCETHEBHON KU3HU;

MIPUBOJIUTH TPUMEPHI BKJIAJAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

HCIIOJB30BaTh TCOPETUUCCKUEC 3HAHUA 110 (1)1/131/11(6 B HOBCG}]HGBHOI\/’I KHU3HU JIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUUYECKUMH YCTPOICTBaMHU, JUIs
COXPaHEHHS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTHUYECKOTO MOBEACHUS B OKPYKaIOLIEH Cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PAa3IMYHBIX COLMATIBHBIX pOJIed, IUIAaHUPOBATh paboTy
TPYINIbI, pAlUOHATIBHO pacHpeneNsaTh OOf3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, aleKBaTHO OLIEHMBATh BKIJIAJl Ka)XJOrO M3 YYACTHUKOB TPYIIbI B
pelIeHne paccMaTpUBaeMO MPOOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabnbie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 5)
HHEMata https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluraica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmorexa [{OK
4.1 C) 10
FieKTpoctatiia https://m.edso0.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 12 bu6mmorexa [{OK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoandecTBO 9acoB 3J'IeKTp0HHLIe
Ne
: HanmenoBanue pa3aesioB 4 TeM IPOrpaMMBbI Koutpoas, | - Ipaktu (pposbie)
n/n Bcero HbIE YyecKHe o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcel
Paznean 1. QJIEKTPO/IMHAMUKA
bu6mmoreka [IOK
11 M NC) 11 1 3
arHATHOE TI0JIe. DIIEKTPOMArHUTHASI HHTYKIIHS htos://m.eds00.rU/7FA1C97¢

Hroro no pazneny 11

Pazpen 2. KOJIEBAHUA U BOJIHBI

2.1 MexaHu4ecKre 1 AJIEKTPOMAarHUTHBIE KOJIeOaHUs 9 1 bubmorexa OK
https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK

2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 htts://m.edso0.ru/7fA1c97c

2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c

Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

bubmuoreka [JOK

3.1 OCHOBBI CIIEHUAIBHON TEOPUH OTHOCUTEILHOCTHA 4 1
H p https://m.edsoo.ru/7f41c97c

Utoro mno pazneny 4

Pa3znen 4. KBAHTOBASA ®U3UKA

bu6mmoreka [JOK

4.1 9 i 6
JICMCHTEL KBAFTOBOM OIITHIH https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK
4.2 4
CTpoetiie atoma https://m.edso0.ru/7f41c97c
bub6mmoreka [{OK
4. A
3 TOMHOE AAPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3znea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
bu6mmoreka [IOK
1 7
) DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU httos://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOLIEE IOBTOPEHUE
bu6moreka [IOK
A1 4
6 Obobuaromee nosroperie https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 7
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB Aata u3yqenns
Ne Tema ypoka ° @ Nno wiany | ¢gakruyecku | JJIeKTPOHHbIe HU(POBLIE
n/n = = b = o0pa3oBaTe/ibHbIE
= 2 Q
= 5 5 3 5 pecypchl
2] 1=y \© = (=}
A = E =
= = s =
S [=”
= =
®dusuka — Hayka o npupoje. Haydunbie MeToabI 1 bubmuorexa [JOK
ITO3HAHMS OKPYKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmupoBanun
. . bu6moreka [IOK
COBPEMEHHOM HAYYHOUW KapTHHBI MUPA, B 1 httos://m edso?ru/ff0033e6
NPaKTUYECKON JEeATENbHOCTH JIIOAEH — '
Mexannueckoe aBrxeHrne. OTHOCUTEIbHOCTh Bu6 1OK
nonroTeka
MeXaHU4eCcKOTO JIBIkKeHus. [lepeMenienne, CKOPOCTb, 1
https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
. bubnmuoreka [JOK
PaBHOMEpPHOE TPAMOIMHEWHOE JIBIYKCHHE 1 1
https://m.edsoo.ru/ff0c3620
. bubnuorexka [JOK
PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE JBUYKECHUE 1 1
https://m.edsoo.ru/ff0c372e
CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO 1 bubmuoreka [JOK
nagcHus https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe aBuxenue. Jpuxenue 1 bubnuoreka [JOK
MaTepuaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENBbHOCTH ["anumes.
. bubnmuoreka [JOK
WNuepuunanbsHblie cuctemsl oTcuera. [lepBblii 3aK0H 1 1
H https://m.edsoo.ru/ff0c3be8
BIOTOHA
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Bropou 3akoH HproToHa /1711 MaTepuaibHOW TOYKU

https://m.edsoo.ru/ff0c3be8

10 Tpernur 3axkoH HeroTOHA 11 MaTepUaIbHBIX TOYEK bubnmorera [TOK
P P https://m.edsoo.ru/ffOc3be8
11 3aKoH BCEMHUPHOTO TAroteHus. Cuma TaKecTH. bubnuorexa [JOK
IIepBas kocMu4eckasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna octH. 3akoH ['yka. Bec Tena
yHpyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 COTIPOTHUBIICHUS TIPU ABUKEHUU TeJIa B )KUJIKOCTH WU bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHO€ 1 BpamnaTeIbHOE JBUKEHUE
. bubmuorexa [JOK
14 a0cooTHO TBEPOTO Tena. MomeHT ctbl. [lieuo
.. https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CIIOBHSI PAaBHOBECHS TBEPIOTO Tela
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
bu6mmoreka [IOK
15 MaTepuaibHBIX ToueK. MmMmymbc cubl. 3aKkoH
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITyJIbca. PeakTHBHOE IBUKEHHE
PaboTa u MmomHOCTS cuitbl. Kunetnaeckas sHeprus
16 MarepuaibHOI Touku. Teopema 00 H3MEHEHHUH Bubmmorexa [IOK
P - - +o0P https://m.edsoo.ru/ff0c4502
KMHETUYECKOI 3Heprun
[ToTenumanesHas sueprus. [lorennnanbHas sHeprus
17 ynpyro ne(opMupoBaHHOU TPYKUHBI. bubnuoreka [JOK
[ToreHumanpHass SHEPTUs TeJla BOIM3U MMOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emiu
[ToTeHnmanpHbIe U HEMOTEHIIUANbHBIE CUIIbL. CBSI3b
18 paboThl HEMTOTEHIIMATILHBIX CUIT C U3MEHEHHEM bubnunoreka [JOK
MEXaHUYECKOU PHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUsI MEXaHUYECKOW SHEPTUU
JIaboparopHas pabota «VccnenoBanue CBSI3M pabOTHI
19 CUJIBI C U3MEHEHUEM MEXAHUUYECKOM SHepruu Tena Ha

IMpUMEPC pACTAKCHUA PE3UHOBOTO KI'yTa»
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KontponsHas padota no teme «KunemaTuka.

bu6mmoreka [{OK

20
JluHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKOM bubnuorexa [JOK
teopun. bpoyHoBckoe nBmkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
XapakTep ABUKECHUS U B3aUMOJICVCTBHS YaCTHUIL
22 BemecTBa. MoJenu CTPOCHHS Ta30B, KUIKOCTCH 1
TBEPJIBIX TET
93 Macca monekyn. KonnuectBo BemectBa. [locTosiHHas
ABoraapo
24 TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temneparyp Llenbcus
bu6moreka [IOK
25 Wneanpnsiii raz3 B MKT. OcHoBHOe ypaBHeHHe MKT
a P https://m.edsoo.ru/ffOc4fde
AOcouroTHast TeMIiepaTypa Kak Mepa cpeaHeit
. bu6mmoreka [IOK
26 KHHETHYECKOM PHEPTUH JBUKEHUS MOJICKYJI.
. https://m.edsoo.ru/ff0c511e
VYpaBHenue Menpeneena-Knanelipona
27 3akoH JlanpToHA. ["a30BbIC 3aKOHBI
28 JlaboparopHnas pabota «lccnenoBanue 3aBUCUMOCTH
MEXKy IMapaMeTpaMu COCTOSIHUS pPa3peKEHHOTO ra3ay
29 M3omnporieccrl B MaeaIbHOM Ta3e U UX IpapuIecKoe bubnmuoreka [JOK
MpEeJICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHEprus TEpMOIMHAMUYECKOU CUCTEMBbI
30 U croco0bl e€ n3MeHeHus. KonnyectBo TemnoTs U bu6mmorexa LIOK
paboTa. BHyTpeHHssI SHEprus 0JHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJIeaNnbHOTO Tra3a
31 Buaer Tenonepenaun Bubmmorexa LIOK
A ped https://m.edsoo.ru/ff0c5c36
32 VY nenpHas Tenao€MKoCTh BetiecTBa. KonnuecTBo bubnmuoreka [JOK

TCIUIOTHI IIPpU TCILIONICPEaAUC. AI[Ha6aTHLIfI mnmponecce

httne//m edenn rii/FfF0cE2A

)
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IlepBblit 3aKOH TEPMOJVMHAMUKH U €r0 IPUMEHEHHE K

bu6mmoreka [{OK

33 M30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTs miporieccoB B mpupojie. Bropoit bubnuorexa [JOK
3aKOH TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubnuorexa [JOK
35 [Tpunun nevicteus u KII/I TerutoBoi MamnHbI httos://m.e dsocIJ_.[ru 1£10c600a
36 uxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MPOOIEeMbl TEIIOIHEPTETUKH
38 O6o0maromuii ypok «MoutekymsipHas pu3Huka. bubnuoreka [JOK
OCHOBBI TEPMOAUHAMHUKI https://m.edso0.ru/ff0c6938
39 KonTponbnas pabora o teme «MosekynspHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u koHaeHcanus. Vcnapenue u bubnuoreka [IOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6
A1 AOCOJTFOTHAsI 1 OTHOCUTEIIbHAS BIIAYKHOCTH BO3/yXa. bubmuorexa [JOK
Hacsimennsiit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammmaeckue u amop@Hbie Tena.
42 AHM30TPONIHS CBOUCTB KpUCTaLIOB. JKujakue bubmmorexa [JOK
Kkpuctayyibl. CoBpeMEHHbIE MaTepUaIIbI nitps://m.ds00. /ttOCE5T0
43 [InaBnenue U KpucTauM3anus. Y aeibHas TeIioTa bubnuoreka [JOK
riaBnenus. Cyoaumarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHE TEIIOBOTO OanaHca ngg;;f;igﬁ}:mc%m
45 DnekTpusanus Tei. DINeKTpUIecKuu 3apsa. J(Ba Buga bubnunoreka [JOK
JJIEKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKH, AUIIEKTPUKH U MOTYITPOBOAHUKH. bubnuoreka [IOK
3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aumonencrsue 3apsanoB. 3akoH Kynona. Toueunsin’ bubnuorexa [IOK

IEKTPUUIECKUH 3apsiL

f
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Hanpsix€HHoCTh 2mekTpudeckoro nois. I[puanun

bu6mmoreka [{OK

48 CYNEPHO3UIMH INEKTPUUECKUX Nosieu. JInHun
yrep . H p https://m.edsoo.ru/ff0c6df2
HaAMPSDKEHHOCTH
49 Pabora cun sanekrpocratuyeckoro nosst. [lorenmmarn. bubnuorexa [JOK
PasnocThs noteHIMaAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHUKY M AUDIEKTPUKH B NIEKTPOCTATUIECKOM bubnuorexa [JOK
noJie. Jlusnexkrpuyeckasi MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
bubmmoreka [{OK
51 OnekrpoemMkoctb. KoHnencarto
P 8 P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOTO KOHJIEHCATOPa. DHEPTHs bubnuoreka [JOK
3apsKEHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "M3mepenne 3IeKTpPOEMKOCTH
KoHAeHcaTopa"
[TpuHIMIT IEHCTBUSA U MPUMEHEHUE KOHAEHCATOPOB,
54 KOIHMPOBAJIBLHOTO allapara, CTpyHHOT0 IpUHTEpA.
DJIeKTpOCTaTUYECKas 3aliuTa. 3a3eMJICHUE
ANEKTPONPUOOPOB
DNEeKTPUYECKUH TOK, YCIOBUS €ro CyIIeCTBOBAHMUSL.
55 [Toctosiaueiil Tok. Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma AJisi ydacTka 1enu
[TocnenoBarensHOE, TapauIeIbHOE, CMEIIAHHOE
56 COEIUHEHME IPOBOAHUKOB. JlabopaTopHas pabota bubmotera [JOK
P ) PaTOPHAA P https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOTO COEAUHEHUS PE3UCTOPOBY
57 PaGoTta 1 MOITHOCTB AIIEKTPUUECKOTO TOKA. 3aKOH bubnnoreka [JOK
Jxoyns-Jlenua https://m.edsoo.ru/ff0c7838
3axon Oma 1 MOJTHOM (3aMKHYTOM) ANEKTPUYECKOM
58 uenu. KopoTkoe 3ambikanue. JlabopatopHas pabota bubnunoreka [JOK

«M3mepenne DJ1C uCTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHUS

https://m.edsoo.ru/ff0c7ae0

Crpanviua 33 v3 44 ‘\

zl

Mepepat vepes [Anaznok 20.09.2023 07:15 GMT+03:00 // \\
€37243d8-f159-4722-bd05-5733fbf74922 |

/ﬁ


https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNeKTpOHHas MPOBOJAUMOCTb TBEPBIX METAJIOB.
59 3aBUCUMOCTb CONTPOTUBJICHUSI METAJIJIOB OT 1
Temmeparypbl. CBEpXIIPOBOIMMOCTh
60 DNeKTpUYECKUH TOK B Bakyyme. CBOMCTBA 1
AJIEKTPOHHBIX ITyYKOB
[ToympoBOAHUKH, UX COOCTBEHHAS U TIPUMECHAs
61 MpoBoAUMOCTh. CBOMCTBA P—N-Tiepexo/ia 1 bubmorexa HOK
pOBOa ) P pexola. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUH TOK B PaCTBOPAX M paciuiaBax
62 AIEKTPOJIUTOB. DICKTPOITUTHICCKAS TUCCOTHATIHS 1 bubmorexa HOK
P ’ P A HHatL https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
63 DnexTpuueckur ToK B razax. CaMOCTOSTENbHBIN U 1 bubnuoreka [IOK
HECaMOCTOSATENbHBIN pa3paa. Mosnus. [Inmazma https://m.edsoo.ru/ff0c84ae
DnexTpuyeckue NpuOopbl U yCTPOMCTBA U UX
64 MpaKTH4eckoe npuMenenue. [IpaBuna TexHuku 1 bubmorexa OK
P P d https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
. bu6mmoreka [IOK
65 0606 C) 1
OOIAIOIIIE YPOK (CKIPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KounTpombHas paborta o Teme «JIeKTpOCTaTHKA.
66 [TocTosTHHBIN 3NEKTPUUYECKUN TOK. TOKH B pa3InIHBIX 1 bubmorexa HOK
P ) P https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHeiit ypok. KonTponbHas paboTa no teme 1 bubnunoreka [JOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypok no remam 10 1 bubnnoreka [JOK
KJlacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoandecTBO 9acoB

Jlara usy4yenus

Ne Tema ypoka o © no wiany | ¢axkruyeck | JJeKTPOHHbIe HU(pPOBLIE
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ITocTossHHBIE MarHuTHI M UX B3anMoJielicTBue. MarauTHoe
1 noJjie. BekTop MarHuTHOM WH ny. JIMHUM MarHUTHOM 1 bubmorexa HOK
) P AYKUHH: https://m.edsoo.ru/ff0c9778
WHTYKITHHA
5 MaruuTHO€ 1oJie MPOBOIHKMKA ¢ TOKOM. OmBIT Dpcrena. 1 bubmuorexa [JOK
B3anmopericTBre mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTtopHnas pabota «3ydeHrne MarHuTHOTO TIOJIsSt 1 1 bubnuoreka [IOK
KaTyIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HAa MTPOBOJHUK ¢ TOKOM. Crita
4 Awmrtepa. JlaboparopHas padora «MccinenoBanue qeHCTBUA 1 1 bubmorexa LOK
pa- PATop P https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY
5 JlelicTBMEe MarHUTHOTO TOJISl HA JBHXKYIIYIOCS 3apSIKEHHYIO 1 bubnmuoreka [JOK
yactuiy. Cwia Jlopenma. Pabota cuel Jlopenma https://m.edsoo.ru/ff0c9df4
DnexTpoMarHuTHast MHAYKIUA. [I0TOk BeKTOpa MarHUTHOM
6 uHaykuuu. DJ1C uHAyKIMK. 3aKOH 31€KTPOMAarHuTHON 1
unaykuuu Papanes
5 JlaGopaTtopHas pabdorta «lccnenoBaHue iBICHUS 1 1 bubnunoreka [JOK
ANEKTPOMArHUTHON UHIYKLIUW https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHue camonnaykuuu. I1C
8 CaMOMHAYKIIUU. DHEPIUsI MATHUTHOTO TOJISI KATYIIKH C 1 bubmiorexa LIOK
Y P y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
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TexHuyeckue yCTpOMCTBA U UX IPUMEHEHHUE: IOCTOSTHHBIE

9 MAarHuThl, 3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPUTEIIN JI€MEHTAPHBIX YACTHULL, UHIYKIIMOHHAS M1€Yb
10 Oo6o06mtaromuii ypok «MarHuTHOE TOJIe. bubnuorexa [JOK
DneKTpoOMarHuTHast HHIYKIIHS https://m.edsoo.ru/ff0cab82
11 KonTponsnas pabora o teme «MarautHoe nosie. bubnuorexa [JOK
DneKTpoOMarHuTHast HHIYKIIHS https://m.edsoo.ru/ff0cad58
CBoOo1HBIE MEeXaHUYeCcKue Kosebanus. ['apMoHndeckue
. bubnuoreka [JOK
12 KojeOaHus. YpaBHEHHUE FrapMOHUYECKUX KOJIeOaHUH.
https://m.edsoo.ru/ff0caf06
[IpeBpanienue sHeprun
JlabopaTtopHnas paborta «lccnenoBanue 3aBUCUMOCTH
13 Teproaa MaJibIX KoJieOaHU# Tpy3a Ha HUTHU OT JUTMHBI HUTH
¥ MacChl Tpy3a»
Konebarenbubid KOHTYp. CBOOOIHBIE 311EKTPOMArHUTHhIE
14 KoJieOaHus B UICATbHOM KOJIe0aTeIbHOM KOHTYpE. bubmuoreka [JOK
AHaJIOTHS MEXIYy MEXaHUYECKUMU U 3JIEKTPOMar HUTHBIMU https://m.edsoo.ru/ff0cb820
KoJIeOaHUAMHU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU B bubnnoreka [JOK
HJIeaTbHOM K0JIe0aTEIbHOM KOHTYPE https://m.edsoo.ru/ffOcbh9c4
[IpencraBienue o 3aTyxaronMX KOjaeOaHUSX.
bu6mmoreka [JOK
16 BrinyX/1eHHBIC MeXaHUYeCKHEe KoJieOanus. Pe3onanc.
https://m.edsoo.ru/ff0cbb86
BoinyKieHHbBIE 3TIEKTPOMAarHUTHBIE KOJIeOaHus
[lepemennbId TOK. CHHYCOMAAIBHBIA IEPEMEHHBIN TOK.
bubmuoreka [JOK
17 MOIIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYAHOE U
. https://m.edsoo.ru/ffOchd34
JEUCTBYIOIIEEe 3HAUCHNUE CUJIBI TOKA U HATIPSDKEHUS
18 Tpanchopmarop. [IponszBoacTso, nepenada u notTpedieHne
ANEKTPUUECKOM SHEPTrUn
19 VYCTpoiCTBO U MPAKTUUECKOE MPUMEHEHHE FIEKTPUIECKOTO bubnunoreka [JOK

3BOHKA, reHepaTopa NEpeMECHHOTO TOKaA, JIMHUAN

https://m.edsoo.ru/ff0cc324
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QJICKTpoIICpcaaud

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

20 anekTposHepruu. Kynbrypa ucrnonb30BaHus
AJIEKTPOIHEPTUU B TOBCEAHEBHOU )KU3HU
MexaHn4yecKue BOJIHBI, YCIOBUS PaCIPOCTPAHEHHUS.
21 [Tepuoa. CkopocTh pacipOCTpPAHEHUS U JJIMHA BOJIHbI brbmmorexa [OK
pHOZ P pacrpoctp ' https://m.edsoo.ru/ff0cca54
[Tonepeunsie U IPOI0JIHHBIEC BOTHBI
29 3ByK. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa ToHa. bubnuoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DNeKTpOMarHUTHbIE BOJIHBI, UX CBOUCTBA U CKOPOCTb. bubnnorexa [JOK
[IIkayia 31eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIHKIIBI panOCBA3U U TeNIeBUACHU. PazBuTre cpeacTs
cBa3u. Paguonokanus
bu6mmoreka [IOK
25 KonTponsnas pabora «Konebanust u BOJTHBD
P P https://m.edsoo.ru/ffOcc6f8
26 [IpsimonuHelHOE pacpoCTpaHEHHUE CBETA B OTHOPOAHOM bubnuoreka [IOK
cpene. Toueunslil UICTOUHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus ceera. [locrpoenue bubnuoreka [JOK
M300pakKeHUH B TUIOCKOM 3epKaje https://m.edsoo.ru/ffOcd4e0
08 [Ipenominienue cBera. [lonHOE BHYTpEHHEE OTPAKEHHUE. bubnnoreka [JOK
[IpenenbHbIH yroJi MOJHOIO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopaTopHas pabota «l3mepeHue mokazareis bubnnoreka [JOK
MPETOMJICHHUSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenne nzodpaxenuii B munze. Gopmyna bubnnoreka [JOK
TOHKOM JIMH3BL. Y BEJTMYEHUE JIUH3BI https://m.edsoo.ru/ffOcddle
31 JIaGopatopHas pabora «lccnenoBanue cBOMCTB
M300paKeHUH B IMH3AX)
39 Hucnepcus ceera. CloxxHbli coctaB Oenoro csera. L[Ber.

JlaboparopHas pabota «HabmroaeHue qucnepcun CBeTa
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33 Wutepdepentus ceera. Judpakius cera. bubnuorexa [JOK
Hudpaxuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonrepeynocTs cBeTOBBIX BOJH. [lossipu3anus ceera bubamorexa LOK
https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOPHI U yCTPOICTBA U YCIOBUS UX
0€3011acHOTO IPUMEHEHUS
36 I'paHuIIBI TPUMEHNMOCTH KJIACCUYECKON MEXAHUKH. bubnuorexa [JOK
[TocTynaTel cieruanbHOU TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHNE bubnnorexa [JOK
BPEMEHHU U COKpAILEHUE JUTUHBI https://m.edsoo.ru/ff0cfa42
38 OHeprus ¥ UMITYJIbC PEJSITUBUCTCKON YacTulbl. CBS3b bubnuoreka [IOK
MaCChI C DHEPTUEH U UMITYJIbCOM. DHEPrUs MOKOS https://m.edsoo.ru/ff0cfc68
39 Kontponbras padota «Ontruka. OCHOBBI CTIEIHAILHON bubmuorexa [JOK
TEOPUH OTHOCHUTEIILHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®dotonbl. opmyna [Tnanka. DHEprus u UMITyIbC GoToHA Et?riH;;T:;zgﬁ/I:f Ocfel6
41 OTtkpeiTHe U uccienoBanre porodddexra. OnbiTe A. T bubnuoreka [IOK
Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTodrhdekra. YpaBHeHHe DHUHIITEHHA TS bubnuoreka [JOK
dbotorddekra. «KpacHas rpanuiay Gororddexra https://m.edsoo.ru/ff0d015e
43 HaBnerue cBeta. OnbiTel I1. H. JIeGeneBa. Xumuueckoe bubnmuoreka [JOK
JIIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE:
44 (dhoToseMeHT, (HOTOIaTYUK, COTHEUHAsI OaTapes,
CBETOJINO]
45 Pemenue 3a1a4 no reme «31eMeHThl KBAaHTOBOM ONTUKI bubmiorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTel Pesepdopaa mo bubnuoreka [JOK

PpacCCCAHUIO O-YaCTHII. HnaHeTapHasi MOJCJIb aTOMa

ttimner 11 AdanA v IFENANOT A
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bu6mmoreka [IOK

47 [Tocrynatel bopa
Y P https://m.edsoo.ru/ffOdOafa
48 Wznydenue u norsiomeHue GOTOHOB MPH NMEPEX0/Ie aToMa ¢ bubnuorexa [JOK
OJIHOTO YPOBHsI SHEPIUH Ha Apyroi. Bunbl cnekTpos https://m.edsoo.ru/ff0dOafa
BonHoBeIe cBOMCTBA yacTull. Bosiabl ne bpowis.
49 Kopryckynapao-soiHoBod ayanu3M. CIIOHTaHHOE U bubnmorexa LOK
PHYCRYIAD Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE H3JTy4CHHE
50 OTtkpeiTHe pangnoaktuBHOCTH. OnbITH Pe3depdopaa mo bubnuoreka [JOK
OIIPENIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3ITy4YEHUS https://m.edsoo.ru/ff0d0fd2
51 CaoucTBa anbda-, 6era-, raMMa-u3aydeHus. BousHue
PaIMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTkpbITHE IPOTOHA U HEWTpoHA. M30TOMBI. ANb(a-pacna.
52 ONEeKTPOHHBIM U MO3UTPOHHEINA OeTa-pacman. ['amma bubmmorexa [TOK
P P P ' https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
DHeprus CBSI3U HYKJIIOHOB B siJipe. SiepHble peaKiuu.
53 Snepawin peaktop. [IpoOireMbl, MEPCIECKTHBEI bubmorera [IOK
P P p- 1P ’ Vp ’ https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SIIEPHOU SHEPTETUKU
DOneMeHTapHble yacTullbl. OTKpBITHE TO3UTPOHA. MeTo bl
54 HaOIOACHUS U PETUCTPAIIUN AJIEMEHTAPHBIX YaCTHII. bubnuoreka [JOK
Kpyrasiit cton «@yHaaMeHTaIbHbIE B3aUMOJICHCTBUS. https://m.edsoo.ru/ff0d0e38
EnuncTBO (hnznueckou KapTUHBI MUpa»
55 Bun 3Beé31H0T0 HeOa. Co3Be3nus, IpKHeE 3BE3/bI, IUTAHETHI,
ux BuauMoe aBmxkeHue. ColHeuHas cucreMa
56 Connue. ConHeuHast akTUBHOCTb. VICTOUHMK 3HEPruun
CoJHIIa U 3BE3]
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITTABHOU
57 MOCJIEI0BATEILHOCTH. BHYTpEHHEE CTPOECHUE 3BE3I.

CoBpeMeHHbIE TPEACTABICHUS O TPOUCXOKACHUH U
sBosirory CoJIHIA U 3BE3T
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Mneunsin [Iyre — Hama ['anakruka. Ilosoxenue u

58 neuxenne Connna B ['anaktuke. ['anaktuku. UepHele 1
JBIPBI B SIIPAX TAJIAKTHK

59 Bcenennas. Paz6eranue ranakrtuk. Teopust bonbioro 1
B3pbIBa. PennkToBOE M3nydeHue. MeraranakTruka

60 Hepemennsie mpo6iaeMbl acTpOHOMUHT 1

61 KonTpomabHas pabora «91eMeHTbl aCTPOHOMUU U 1
acTpOPU3UKNY
O606maromuit ypok. Ponb ¢pusuku u actTpoHoMuu B

62 9KOHOMUYECKOM, TEXHOJOTHUECKOM, COIUAILHON U 1
3THYECKOH cdepax esTEIbHOCTH YeJIoBeKa

63 O6o06maromuit ypok. Ponbs 1 Mecto pU3MKH 1 aCTPOHOMUU 1
B COBPEMEHHOM HAay4YHOM KapTHHE MUpa
O6o06matomuii ypok. Ponb ¢uszudeckoit Teopuu B

64 (hopMUPOBaHUH MPEICTABICHUN O (U3HMUECKON KapTUHE 1
MHUpa
O6o06matromuii ypok. Mecto pu3ndeckoit KapTUHBI MUpa B

65 0011IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX 1
MIpeJICTaBJICHUI O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHOE 10J1€. DIEKTPOMarHUTHAs 1
UHIYKLINS

67 PesepBHbIil ypok. OnTuka. OCHOBBI ClIEUATIBHON TEOPUU 1
OTHOCHUTEIILHOCTH

68 Pesepnbiii ypok. KBantoBas ¢uznka. DneMeHTbI 1 bubnnoreka [JOK
aCTPOHOMMH U acTpO(U3NKU https://m.edsoo0.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MNMPOLECCA OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIS1 YYUEHUKA
» ®uswnka, 10 kinacc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. moa penakiueit

[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey
» ®usuka, 11 kmace/ Mskumies I'.J1., Byxosnes b.b., YUapyrun B.M. o pexakimueit

[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

1) Peanuzarms oOpa3oBaTeNbHBIX IPOTPAMM €CTECTBEHHOHAYYHOU U

TEXHOJIOTHYECKOM HampaBieHHOCTEHN MO (U3UKE C UCIOJIBb30BaHUEM

o6opynoBanus neaTpa « TOUKA POCTA»7-11 knaccel/MuHUCTEPCTBO

npocBernieHus: Poccutickoit ®enepanun/,2023r.

2) MapdenTtreBa H.A. CoopHuk 3amau o ¢pusuke. 10-11 kmaccel. — M.: IIpocBemenne, — 2022.
3) llunos B.®. [Toypounoe mnanuposanue no pusuke. 10-11 kmaccel. [Tocobue ms yunurteneit
o0meoOpaszoBat. opranmu3anuid. - M.: [IpocBemenue, 2021.

4) Mapon A.E., Mapon E.A. ®uzuka 10 k. Jlunakruaeckue matepuainsl.- M.: JIpoda, 2021

5) Mapon E.A. ®usuka. 10 k1. OnopHbIe KOHCIIEKTHI ¥ pa3HOoypoBHEBbIe 3a1anus.-CI10.:
OO0 «Bukropus mmocy, 2020.

6) PeimkeBuu A.I1. Coopuuk 3ama4 o ¢usuke. 10 — 11 xkmacc. — M.: [Ipoda, 2022.

HUDPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1) https://edsoo.ru/ - 6ubaroTexa [IOK

2) http://nsportal.ru - connansHas ceTh paOOTHHKOB 00pa30BaHUSL.

3) http://markx.narod.ru/pic/ - ¢pusuka B 1mkore.

4) http://festival.1september.ru/articles/ - pectuBans negarorunueckux uaeit «OTKPHITHIH

YPOK».

5) http://lwww.fizika.ru/ - caiit qis yuurenei GU3NKU U UX YUSHUKOB.
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6) http://www.physics.ru/ - matepuainsl o ¢pusuke.

7) www.ege.edu.ru - uadopmarmonssii mopran EID.

8) http://school - collection.edu.ru/ - enunas komekius [{OPoB

9) https://phys-ege.sdamgia.ru/ - EI'D ¢usuka: 3aqanus, OTBETHI, pEIICHUS

10) https://fipi.ru/ - caiit ®TBHY «®enepanbHblit HHCTUTYT MEIarOTHYECKUX H3MEPECHUIN
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