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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usmuke 6a30BOro ypoBHS Ha ypOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHMH U TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
oOpasoBaTenbHONW TIporpammel, mpeacTaBieHHbIx B PI'OC COO, a Takke ¢ ydéToMm
¢denepanpHOl pabouell MporpaMMbl BOCIHMTAHUS W KOHIICTIIMU MPENoJaBaHUs y4eOHOro
npenmera «®Puszuka» B oOpa3zoBaTenNbHbIX —opraHmzanusx —Poccuiickoir  ®denepauuu,
peanu3yoIuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4HOM kapTuHbl Mupa oOyuatomuxcst 10—11 kmaccoB npu oOydeHuu ux usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/I€ATeJIbHOCTHOIO noaxoaa. Ilporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K miIaHUPyEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pe3yiapTataM OOydeHMs, a TAKKe YUUTHIBAET HEOOXOJUMOCTb peasn3allil MEXIPEIMETHBIX
CBsi3el (DM3MKU C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHBIE 1I€JIM M3Yy4YeHMs (PU3MKU Ha YPOBHE CpeIHEro ooOmiero o0pa3oBaHUs, IUIAHUPYEMBbIE
pe3ysabTaThl OCBOGHMs Kypca (U3UMKU: JMYHOCTHBIE, METalpeiMEeTHble, NpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e [UIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca (U3MKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE Pe3yJIbTaThl IO rojjaM O0yUeHUS;

e conepxkaHue yuebHoro npeamera «Pusnkay mo rogam o0ydeHus.

du3nka Kak HayKa 0 HanOoJiee OOIIMX 3aKOHAX MPUPOJIBI, BBICTYIIas B KaU€CTBE YU4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaIOIIEM MUDE.
HIkonpHBIH Kypc (HU3UKH — CHCTEMOOOPA3YIOLIMA MJIi E€CTECTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBICHUN, NU3y4aeMbIX
XUMueH, Ouonoruei, pusnueckoil reorpadueir u actpoHomuei. Vcnonabp3oBaHue U aKTUBHOE
MpUMEHEHHEe (U3NYECKUX 3HAHUN OmIpelessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUII B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOEHHUS KOCMOCA, IOJYy4YEHHUs HOBBIX
MaTepHAJIOB C 33JaHHBIMU CBOMCTBaMHU U Apyrux. M3ydeHne (Gu3MKu BHOCUT OCHOBHOW BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAY4YHOI KapTUHBI MUpa oOyyaronuxcs, B popMupoBaHre YMEHUN
IPUMEHATh HAyYHBIH METOJ IO3HAHUS MPH BHIIOJIHEHUN UMHU YUeOHBIX UCCIIEJOBAHUH.

B ocHOBY Kypca (pu3HKH 17151 ypOBHS CpEIHEro o0Iero oOpa3oBaHus MOJIOXKEH DS UICH,
KOTOPBIE MOKHO PaCCMaTpUBATh KAK IMPUHIUIIBI €I0 IOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEHl Kypc ABISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3lesioB (U3WKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOM (U3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEl MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usznueckux Tteopuil. Benymum B kypce sBusercs (GOpMUPOBAHHME MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus npeanoyaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
MoTeHIKajaa (pU3n4YecKol HayKH, OCMBICIICHHE CBSI3U pa3BUTUS (U3UKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke ¢ MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce husuku npeanonaraet 3HaKOMCTBO € HIMPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTHYECKUX NMPHIOKCHUN N3YYCHHBIX TECOPUH U 3aKOHOB.

Hoes skonozuzayuu peaausyercsi IMOCPEICTBOM BBEACHUS 3JEMEHTOB COJAEpIKaHUs,
MOCBSIIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHUEM



TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOJIONONIB30BaHUS U
9KOJIOIMYECKOH 6€30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMHU Kypca (U3WKH Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
ABIAIOTCS (Qu3ndeckue Teopuu (HopMUpOBaHME IPEICTABICHUM O CTPYKTYpe IMOCTPOEHHS
¢u3nveckoi TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONHCAHHS €CTECTBEHHO-
HAyYHbIX SBJICHUHN U ITPOLIECCOB).

CucTeMHO-IeITENFHOCTHBIN MOJIX0A B Kypce (DPM3UKU peann3yeTcs MPexe BCEro 3a cuér
OpraHHu3aluy YKCIEPUMEHTAIbHON NesATeNIbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIB30BAHUE CUCTEMBbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOpHBIX pabOT, KOTOpBIE B Mporpamme 1Mo (u3uke OOBeAWHEHBI B OOLIMIA CHHCOK
YUEHHUECKUX NPAaKTUYEeCKUX palboT. BelaeneHue B yka3aHHOM IepeuyHe 1abopaTopHBIX padoT,
MPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYILECTBIIICTCS y4YaCTHHKAMHU O0OpPa30BaTEIbHOIO
rporLecca UCXo/id U3 0COOCHHOCTEH IIIaHUPOBAHMS U OCHalleHus kabuHera ¢puzuku. [lpu sTom
obecrieunBaeTcs OBJIAJCHHE OOYYAIOUIMMUCA YMEHMSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
WCCIICZIOBAaHUSI 3aBUCUMOCTEH (M3UUYECKUX BEJIUYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THUITOTE3.

Bosblioe BHMMaHue yAenseTcsl pelieHUI0 pacu€THBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4M C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh U3YUYCHHbIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasjena
Kypca, TaK U UHTeTpUpys 3HAHUS U3 PA3HBIX pa3aeinoB. /[y kaueCTBEHHBIX 33/1a4 IPUOPUTETOM
SABIISIIOTCSL 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHWS (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpY’Karollel >KU3HHU, TpeOyrouue BbIOOpa (U3MUECKOW MOAENM ISl CUTyallMd IPAaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu  @I'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieueHMI0 y4eOHOro Imporecca 0a30BbI ypOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs TOJHKEH M3y4yaThCs B YCJOBUSAX IMPEIMETHOrO KaOuHeTa (DM3MKU WU B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyUYHOTO 1MKiIa. B xabuHere
(GU3MKN TOIKHO OBITh HE00X0AUMOE JabopaTopHOEe 000PyI0OBaHHE /JIS BBIIIOJHEHUS YKa3aHHbIX
B IporpamMme 1O (HU3UKE YUYEHUUECKHX TMPAKTHUYECKUX paboT W JEeMOHCTpAIMOHHOE
o0opyioBaHHE.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH W 00ECIeUrBaeT MOCTAHOBKY NMEPEYHCICHHBIX B IMPOTPaMMeE IO
¢u3nKe KIOYEBBIX AEMOHCTpAlMH A MCCIEOBAaHMUSA H3y4YaeMbIX SIBJICHMH U IPOLECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTtopHoe 000OpyAOBaHME ISl YUEHHYECKHX NPaKTHUECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecleuyuBaeTcss B pacdyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTudeckue KOMIUIEKTHI JabOopaTOPHOro OOOpYyIOBaHMS JOJDKHBI OBITh
MIOCTPOEHbl Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJOIOBBIX U LU(PPOBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOPaTOpHil.

OCHOBHBIMU LIEJISIMH U3YYEHUS PU3UKU B 001IEM 00pa30BaHUM SIBISIOTCS:

e (dopMupoBaHHEe HUHTEpeca M CTPEMJICHHS OOYYAIOIIUXCA K HAyYHOMY M3YUYECHUIO

NPUPOIBI, PA3BUTHE UX WHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABICHUH O HAyyHOM MeETOJe TO3HaHUsS U (OPMHUpPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAOIINM SIBIICHHSIM;



dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHS KAaK pe3yibTaTa U3y4YeHUS OCHOB CTPOCHHUS
MaTepud U GyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHI OOBICHATD SBICHUS C UCIOIb30BaHUEM (DU3MUECKHUX 3HAHUN U
HAYYHBIX JIOKA3aTEIIbCTB;

dbopMupOBaHUE MIPEACTABICHUI O POIM (PUMKH ISl pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTrxkeHne 3TUX Iiesied oOecreyrBaeTCsl pelIeHUeM CIEAYIOMUX 3a7ad B IPOIEecce
M3y4eHHsI Kypca (U3UKH Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus:

MpUOOpEeTEHNEe CUCTEMBI 3HAHWK 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTBI aCTPO(DU3HKHY;

dbopMUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHHS Ui OOBSICHEHUS
(U3MYECKUX SIBICHWM B TIPUPOJEC U Uil TPUHATHS TPAKTUUECKUX PEHICHUH B
MOBCETHEBHOM JKU3HH;

OCBOEHHE CIOCOOOB peUIeHMs] pa3jIMuYHBIX 3aJad C SBHO 3a/JaHHON (u3nueckoi
MOJIETIBIO, 3aJlay, TMOJPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3AaHue (PU3NYECKOU
MOJIEJIH, aJIEKBaTHOM YCIOBHSIM 3a]1a4u;

MOHMMaHHE (PU3NYECKUX OCHOB M NPHUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENIy;

OBJIaJICHUE METOJaMH CaMOCTOSITENIbHOTO IJIAaHUPOBAHUS M MPOBEIACHUS (PUINUECKUX
OKCIIEPUMEHTOB, aHAJM3a W  WHTEpHIpeTanuu  HUHOOPMAIMH,  OMpEACIICHUSI
JIOCTOBEPHOCTH MOJTYYEHHOT'O Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUH ISl Pa3BUTHUSL YMEHUW MMPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JeSATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE CpeIHEro o0Iero odpa3zoBaHUs
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2
yaca B HEJICIIO).

[Ipenmnaraemslii B mporpamme 1o GU3UKe nepeueHb JJa00paTOPHBIX U MPAKTUIECKUX padoT
SBIISIETCSI PEKOMEHJJOBAaHHBIM, YUYHUTENb JeJacT BBHIOOp MpOBEICHHS JIAOOpaTOPHBIX paboT H
OITBITOB C YYETOM WHANBUIYaJIbHBIX OCOOCHHOCTEH 00yJarommXcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUS
®usuka — Hayka o mpupoge. HayuHele mMeToabl MO3HaHUS OKpysKarouero mupa. Poib
HKCIEPUMEHTA U TEOPUH B MPOIECCE TO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PHU3HKE.
MopenmupoBanue (HU3NYECKUX SIBJICHUN M TiporieccoB. Hayunsie runore3sl. Ousznueckue
3aKOHBI ¥ TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Poms m mecto ¢usmkm B (GOpMHPOBAHWU COBPEMEHHOM HAyYyHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIeITETLHOCTH JIIOJICH.
Jlemoncmpayuu

AHanorosble ¥ IH(POBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMXKEHMA. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, cKOpocTh (CpedHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKHM, UX MPOEKIUU HA OCH CUCTEMbI KoopAuHAT. ClI0)KEHHE MepeMEIleHUu U
CJIOKECHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPsIMOJIMHENHOEe IBIKeHHe. ['paduku 3aBHCHUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MIEPEMELICHHS] MaTEPUAIbHON TOUKH OT BPEMEHHU.

CBobosHOe naseHue. Y ckopeHue cBOOOIHOTO MaIeHusl.

KpuBonuneilinoe naBukeHHE. JIBU)KEHHME MaTE€pUAJIbHONM TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yacToTa o0paieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHnueckue yCTpoHCTBA W IPAKTUUYECKOE TNPUMEHEHHUE: CIUIOMETp, JABWKEHUE
CHaps0B, LIETIHBIC U PEMEHHBIE TIEPEIayuu.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WIITIOCTPALs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHUSI.

[IpeoOpazoBaHue NBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxeHus Tena, OpoIeHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepeHne yckopeHust CBOOOIHOrO MaieHusl.

HamnpasiieHne CKOpOCTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamoprvie pabomul

N3y4yeHne HepaBHOMEPHOT'O JBUKECHMSI C LIENBIO ONPENEICHNSI MTHOBEHHONH CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHMS — MEXAy  IYTAMH, INPONMACHHBIMM  TEJIOM 34
IIOCIIEZI0BATEIbHBIE PABHBIE IPOMEKYTKM BpPEMEHU IIPU PAaBHOYCKOPEHHOM JBM)KEHUU C
HAa4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUs IAPUKA B BI3KOM KUJIKOCTH.

N3ydenune nBUKEHUs Tea, OpPOIIEHHOIO TOPU30HTANIBHO.

Tema 2. Junamuxa

[Ipunnun otHocutensHOCTH [Manuites. [lepsslit 3akoH HeroToHa. IHEpHnanpHbIe CUCTEMBI
OTCU€Ta.



Macca Ttena. Cuna. IlpuHnun cynepno3unuu cuid. Bropoit 3akon HerooTona s
MarepuanbHOi ToYKU. Tpertuii 3akoH HpI0TOHA 1711 MaTEpUAIIBHBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectd. [lepBas kocMuueckast CKOPOCTb.

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

Tpenne. Bunbl Tpenust (nmokos, ckoibxeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHHsI CKOJIbKEHUS B cuiia TpeHus mokos. Kosdunuent tperns. Cuna conpoTUBICHUS
[P ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[locTynaTenbHOE U BpalaTeabHOE JBUKEHHE A0COIOTHO TBEPIOIO TEA.

MoOMEHT cHabl OTHOCUTENBHO OCH BpamieHus. [lmedo cuibl. YcioBus paBHOBECHs
TBEPJOTO TENA.

TexHuuyeckue yCTpOHCTBA M IPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepUHH.

CpaBHEeHHME MacC B3aMMOICHCTBYIOIINX TE.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxxeHue CHilL.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(pOpMaLIiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM NOIBEME U MAJICHUH.

CpaBHeHME CUII TPEHUS MTOKOS, KAUEHUSI U CKOJIbKEHHUS.

VYcnoBus paBHOBeCHUsI TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomoi

N3ydenue nBuxeHUs: Opycka Mo HAKIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTrOCTH, BO3HHUKAIOUIMX B IMPYXKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu.

HccenenoBanue yciioBUM paBHOBECHS TBEPAOTO TENIA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3akoHnvl cOXpaneHusn 6 MexaHuke

Nmmynbe MaTepuanbHOM TOUKH (Tea), CHCTEMbl MaTEpUaIbHBIX TOYeK. VIMITyIbe CHITBI U
M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJIbca. PeakTUBHOE ABMKEHHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunernueckasi sHeprus MarepuaibHOH TOUKU. Teopema 00 M3MEHEHHM KHHETHYECKOU
SHEpPTUHU.

[TotenuuanbHas sHeprus. [loTeHIManpHas 3HEPrust ypyro AeopMUPOBAHHOM MPY>KUHBL.
[MoTennuanpHas 3HEPrust Te1a BOTU3U OBEPXHOCTH 3EMITH.

[loTeHunanbHble U HEMOTEHIMAIbHbIE CHUIBL. CBsI3b paOOThl HEMOTEHUHUAIBHBIX CUJI C
M3MEHEHNEM MEXaHWYECKOW SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOW YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecknue yCcTpOHWCTBA U NMPAKTHUECKOE NMPUMEHEHHUE: BOJAOMET, KOINEP, MPYKUHHBIM
MIUCTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexoa nmoTeHUMAIBLHONW SHEPTUU B KHHETUYECKYIO U O0paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasiITHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOH SHEpruu Tejla Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOT'O JKI'yTa.

Pa3nea 3. MosekynsipHas (pM3MKa M TePMOAMHAMHKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BbpoyHnoBckoe gaBmwxkenue. Juddysus. Xapakrep ABWKEHHS M B3aUMOJCHCTBUS YaCTHIL
BelecTBa. Mofenn CTpPOEHHUs Ta30B, XKUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3THX Mojenedl. Macca u pasmepbl Mosekyid. KoiaumuecTBo BemiecTsa.
[TocTostnHass ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ uzamepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYISIPHO-KUHETUYECKOH TEOpUU
UAeaIbHOro ra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeJHeld KHHETHYEeCKOH »Hepruu
TEIUIOBOrO JBWXKEHMsS dactul ra3a. lllkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MengeneeBa—Knaneiipona. 3akon JlanbroHa. M3ompouecchl B uAcalbHOM rasze ¢
MIOCTOSTHHBIM KOJIMYECTBOM BeIeCcTBa. | paduueckoe MmpeacTaBIeHHe U30MPOLIECCOB: U30TEPMa,
n30Xxopa, u3obdapa.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYeCKUX COCIUHECHUM.

OnbITel 110 1UhPy3un KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO IBUKEHUSI.

Mogens onbiTa lTepHa.

OnbITHI, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UCAIbHOTO ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

OmnpeneneHre Macchl BO3JyXa B KIIACCHOW KOMHATE Ha OCHOBE H3MEpeHH 00bEMa
KOMHATBHI, IABJICHUS U TEMIEPATYPhl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX1y TapaMEeTPaMH COCTOSIHHS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevl mepmoounamurku

TepMoauHamuyeckasi cucrema. BHyTpeHHsAST >HEpPrusi TEPMOAMHAMHYECKOW CHUCTEMBI U
crocoObl €€ u3mMeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHSsI SHEPrUsl OHOATOMHOIO
HJIeaJIbHOTO Ta3a. Buael Temonepenayu: TEIUIONPOBOAHOCTb, KOHBEKIIUS, U3JIyYeHHUE. Y IeIIbHAs
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEMmIoThl IPH TEIIoNepeaaye.

[lonsatue 00 anmabatHOM mnpouecce. I[lepBbiii 3akoH TepMmoauHamuku. llpumenenue
MIEpBOro 3aKOHa TEPMOJUHAMUKH K u3onporeccam. [ paduueckas unteprperanns paboThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTh MpOIIeCCOB B IPHUPO/IE.

TerutoBele MammHbl. [IpuHIUNBL AeiCTBUS TeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeIUIOBbIX MamuHax. Koagdunuent noneznoro aeictsus teruioBoil Mamuubl. [Hukn Kapuo u
ero K03 GUIUEHT MOJIE3HOr0 AEHCTBHS. DKOIOTUYECKUE MPOOIEMBI TEIIOIHEPT € TUKH.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOW XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpeHHEHW SHEpruM Tena IMpH COBEPLICHUHM palboThl: BbUIET NMPOOKU U3
OYyTBUIKM TOJI JEUCTBHEM CXKAaTOr'0 BO3/yXa, HarpeBaHue 3¢upa B JATyHHOH TpyOke MmyTéM
TpeHUs (BUICOJIEMOHCTPALIHS).

V3MeHeHre BHYTpeHHEH 3Hepruy (TeMreparypsl) Teja Mpy Terioneperaye.

OnbIT 10 agabaTHOMY PacIIMPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNIsl BHyTPEHHETO CTOPAHUS, PEAKTUBHOIO JBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Pazoevie nepexoovl

[lapooOpa3oBanne u KoHaeHcanus. Mcmapenne u  kuneHue. AOCOJIOTHas U
OTHOCHTEJIbHAS BIAKHOCTb BO3ayXa. HacblmeHHbli nap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBHCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHHUS.

Tsépnoe teno. Kpucrannuueckue u amopdHbie Tesa. AHU30TPONHS CBOWCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBneHue W Kpuctamnuzauus. Y aenbHas
TerioTa miasieHus. Cyonumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHu4eckne yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KaJOpUMETP, TEXHOJOTMU TIOJYYEHHs] COBPEMEHHBIX MATEpHaJOB, B TOM  YHCIE
HaHOMAaTepHUaIOB, U HAHOTEXHOJOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunenue npu moHWKEHHOM JaBICHUH.

Crioco0ObI U3MEPEHUS BIAXKHOCTH.

Hab6nroneHne HarpeBaHus U MIIABJICHUS KPUCTANTMYECKOTO BEIIECTRA.

JleMoHCTparus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

H3Mepenune 0THOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DiekTpoauHaAMuUKAa

Tema 1. Inekmpocmamuka

OnekTpu3anusl Tel. OJEKTpUYecKuid 3apsn. J[Ba BuIa 53JIEKTpUYECKUX 3apsoB.
[IpoBoaHMKY, TUANEKTPUKH U TOJYTIPOBOHUKH. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsia.

Bzaumopeiictue 3apsgoB. 3akoH Kynona. TodeuHbld  3JEKTPUYECKUH  3apsl.
OnekTpuyeckoe mnojae. Hampsok€HHOCTh anekTpuueckoro mnois. [lpuHuun cynepno3uuuu
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTH SJIEKTPUYECKOTO TOJIS.

PaGora cun anextpoctatnueckoro moinsA. [loTeHmman. Pa3HOCTP NOTEHLMANOB.
[IpoBOAHMKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluanexTpuueckasi IpOHULIAEMOCTb.

OnexktpoéMkocTh. Konmencatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3aps>KEHHOrO0 KOHJIEHCATOPA.

TexHnyeckue ycTpoHCTBa M INPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOpPOB, KOHIEHCATOp, KONMMPOBAIHHBIN
anmnapart, CTpyHHBIM PUHTED.

Jlemoncmpayuu

Y CTpolCTBO M MPUHIUIT JEUCTBUSA SIIEKTPOMETPA.

B3anmopaelnicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T10JI€ 3aPSKCHHBIX TElL.

[IpoBOIHMKY B AIEKTPOCTATUYECKOM IIOJIE.



DIIeKTpOCTaTUYECKas 3allUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCATopa OT IUIOIIAAM  IJIACTHH,
pacCTOSHUA MEKIY HUMH U TU3JIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCATOPA.

Yuenuueckuu skcnepumenm, nabopamopmsvie pabomuol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiit anekmpuyeckuil mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKUd TOK. Y CJIOBHS CYLIECTBOBAHUS DJIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuna Toka. [TocTOsAHHBIN TOK.

Hanpsokenue. 3akon Oma 115 yyacTka LETH.

DIIeKTpHUYECKOE CONPOTHUBJICHUE. VY nensHoe CONPOTHUBIIEHUE BEILECTBA.
[locnenoBarenbHOE, NapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoyns—JIeHia. MOMHOCTh 3E€KTPUIECKOTO TOKa.

DIEKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3aKkoH Oma a1
MOJIHOM (3aMKHYTO#) 3ekTpudeckoil nemnu. KopoTkoe 3amMblkaHue.

DneKTpOHHas MPOBOAMMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJLIOB
oT Temrneparypsl. CBEpXIIPOBOAUMOCTb.

DnexTpuuecKkuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W NPUMECHas MPOBOJUMOCTH MOJYIPOBOIHUKOB.
CaoiictBa p—N-niepexoaa. IloaynpoBoJHUKOBEIE TPUOOPHI.

DOneKTpuYecKuid TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJEKTPOJIUTHYECKAsS
aucconuanus. JIeKTPOIIN3.

DNeKTpUYECKUil TOK B razax. CaMOoCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psa. MonHus.
[Ina3ma.

TexHuueckne yCTpONCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETD,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
puOOpPHI, TEPMOMETP COINPOTUBJICHUS, BAKYYMHBIM JTUOJI, TEPMHUCTOPbI U (POTOPE3UCTOPHI,
TMOJIYIIPOBOIHUKOBBIN TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSIKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MONIEPEYHOr0 CEYeHUs U MaTepuaa.

CMenanHoe coeAMHEHUE TPOBOIHUKOB.

[Ipsimoe m3MepeHue 3IIeKTpoABHXKYILIEH cuibl. KopoTkoe 3amblkaHHE I'ajbBaHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHEIr0 CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOJUMOCTh BO3yXa.

ORHOCTOPOHHSISI MPOBOJIUMOCTD JUOJA.

Yuenuueckuu skcnepumenm, nabopamopmsvie pabomuol

N3yueHne cMemaHHOTO COETMHEHUS] PE3UCTOPOB.

N3mepenue 3NeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COIPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3H



W3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJCpXKATEIbHBIX MEXKIIPEIMETHBIX CBs3€ C KypcaMd MaTeMaTHKH, OWOJIOTMH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousmusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO MO3HAHMS:
SBJICHHE, HAy4YHbIH (akT, rumnoresa, (usnueckas BeIMYMHA, 3aKOH, TEOpHs, HaAOIIOJECHHE,
HKCIEPUMEHT, MOJICTUPOBAHHE, MOJICITh, N3MEPECHHE.

Mamemamuxa: pelmieHHe CHUCTEMbl YpaBHEHHMH, JIMHeWHas QyHKIMsA, napadona,
runepOoia, ux rpaQuKi U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX TNPOCKIHHA HAa OCH
KOOPJMHAT, CIIO’KEHHE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBMKEHHE B JKMBOW mpupoje, mudys3usi, 0CMOC, TeII000MEH
’KMBBIX OPTaHU3MOB (BHIBI TEIUIONEPEaul, TEIIIOBOE PAaBHOBECHE), HIICKTPUUECKHE SBICHUS B
JKUBOW MPUPOLE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasi Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH M Ta30B, IJIEKTPUYECKHUE
CBOWCTBAa METAJIJIOB, AJICKTPOJIUTHYECKAS TUCCOLMALINS, TaJbBaHHKA.

T'eoepaghus: BTaXXHOCTH BO3yXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUE IBMKEHHUI C MCIOIB30BAaHUEM MEXaHU3MOB, YUET TPCHHUS B
TEXHUKE, TOAIIUIHUKH, WCIOJIb30BaHUE 3aKOHA COXPAHEHHUS HMMITYyJIbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUraTtelb BHYTPEHHEIO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJOAUIBHUK, KOHIAUIIMOHED, TEXHOJIOIMU TOJIYyYE€HUSI COBPEMEHHBIX MaTepPHajoB, B TOM YHCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  OJEKTPOCTATHUECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIA HpUHTEP, DJEKTpOHArpeBaTelbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, TaIbBAaHHKA.

11 KUIIACC

Pasnen 4. DiiekTpoauHAMHUKA

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKYUS

IloctossHHBIE MarHuTHEL. B3amMomelcTBHE ITOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
Bexrop marautHOM UHAYKUUH. [IpUHIMI Cynepno3uuu MarHUTHBIX 1osiei. JIMHUKM MarHUTHOU
nHaykuud. KapTrHa mTuHUN MarHUTHOW MHIYKIIMH TIOJISl TOCTOSTHHBIX MarHUTOB.

MarnuTtHOe 1oJie TPOBOAHUKA C TOKOM. KapThHa NIMHMI MHAYKIMU MAarHUTHOTO MOJS
JUTMHHOTO TPSIMOTO TMPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OnbiT Dpctena. BzanmoaecTBue NPOBOJHUKOB C TOKOM.

Cuna AMniepa, €€ MOlyJIb M HalPaBIICHHE.

Cuna Jlopenua, e€ MOAyJib W HampaBieHHe. JIBWKeHUE 3apspDKeHHOW YacTUIlBl B
OJIHOPOJTHOM MarHuTHOM moJje. PaGora cumsr JlopeHniia.

SIBneHue HIEeKTPOMAarHUTHOM WHAYKIUH. [lOoTOK BeKkTOpa MarHUTHOW HWHIYKLHUU.
DIEKTPOABUKYIIAS CHJIa MHAYKIIMU. 3aKOH 3JIEKTpoMarHuTHo nnaykuuu dapasest.

BuxpeBoe snekTpuueckoe moje. DJNEKTPOABMXKYIIAas Cujla HWHIYKIMA B IPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[TpaBuno Jlenna.

NHaykTUBHOCTD. fIBI€HHE CAMOMHAYKIMH. DJIEKTPOBHKYIIAS CUJIa CAMOUHTYKIIHH.

DHeprusi MarHUuTHOTO TOJIsI KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TMOJIE.



TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YaCTULI, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE FIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHAYKIIUY MAarHUTHOTO TIOJIS.

B3aumopelicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[evictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue 3NeKTPOMArHUTHOM UHAYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILECH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUs MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomoi

N3yueHre MarHuTHOTO MOJISE KATYIIKH C TOKOM.

UccnenoBanue AeHCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHON MHAYKIUH.

Pa3pea 5. KoJjie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHuUmMHble KOJ1€OAHUA

KonebarenpHast cucrema. CBOOONIHBIE MexaHWYECKHE KoyieOaHUsA. [apMoHHUYECKHue
konebanus. Ilepuon, wacrora, ammiuuryna u  ¢asza koneGaHuid. IIpyXMHHBI MasTHHK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TrapMOHHYECKHX KojeOaHuil. IIpeBpamieHue sHepruu
IIPU TAPMOHUYECKUX KOJIeOaHUsIX.

Konebarenbuplit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HICATIHLHOM
Koje0aTeaIbHOM KOHType. AHJIOTHA MEXIy MEXaHHMYEeCKUMU M 3JIEKTPOMATrHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI YHEPTUU B MJI€AIBHOM KOJeOaTelIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxarolmmXx KojeOaHUAX. BbIHYKIeHHbIE MEeXaHHUYECKUEe KOJIeOaHMUs.
Pe3onaHc. BeIHyKI€HHbIE 2JIEKTpOMarHuTHbIE KOJeOaHusl.

[lepemennbiii Tok. CHHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIIIMTYAHOE ¥ IEHCTBYIONICE 3HAYEHUE CUIIBI TOKA M HAIIPSIKCHHUS.

Tpancpopmarop. IIpousBoactBo, mepegaya U NOTpeOIIEHUE 3IIEKTPUUECKOW HSHEPruu.
OKOJIOTUYECKUE PUCKH TpU TPOU3BOACTBE 3JeKTpodHepruu. KynpTypa ucnosnab3oBaHUs
JJIEKTPO3HEPIUH B TIOBCEAHEBHOM JKU3HM.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHME: DIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JINHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTenbHON CUCTEMBI (TIPYKUHHBIN MIIM MaTeMaTUYeCKUNA
MasITHUK).

Hab6mronenue 3atyxaronmx koiaeOaHui.

HccnenoBanue cBOMCTB BBIHYKACHHBIX KOJICOAHUH.

Ha6monenue pezonanca.

CB00OIHBIC ANEKTPOMArHUTHBIE KOJIEOaHHS.

OcmworpaMmbsl - (3aBUCUMOCTH  CHJIBI  TOKa U HANpsOKEHUsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc npu mociaenoBaTeNbHOM COEIUHEHUM PE3UCTOPA, KATYIIKHM MHIAYKTUBHOCTH U
KOHJIEHCaTopa.

Monenb TUHUY 3TEKTPOIEepe1adHn.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomoi

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MaIIbIX KoJeOaHU Tpy3a Ha HUTH OT IAJTUHBI HUTU U
Macchl Ipy3a.

HccnenoBaHue TmepeMEHHOTO0 TOKa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHuyeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. Ckopocts pacnpocTpaHeHUs
n jivHa BosiHbL. [lomepeunsle W mpononbHble BoOJHBL MHTepdepenius u  audpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DONeKTpOMarHUTHHIE BOJHBI. Y CJIOBMSI W3ITy4YEHUS 3JEKTPOMAarHUTHBIX BOJH. B3aummuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 3J€KTPOMArHUTHBIX
BOJIH: OTpaXCHHE, TpeoMIIeHHe, Noispu3anus, audpakuus, uHTepdepeHims. CKOpPOCTh
3IEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. IIprMeHeHHe 37IeKTpOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUUMIIBEI pagnoCBA3U U TeleBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAKOIIEH Cpebl.

TexHuuyeckue ycTpoiicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE WHCTPYMEHTBHI,
yJIbTPa3ByKOBasl JIMATHOCTHMKA B TEXHHUKE W MEIULMHE, pajap, PajgvuONpPUEMHHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHHE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Konebumomeecs Teno Kak MICTOYHHK 3BYKa.

Habmonenne orpaxkeHus U NIpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu u AUPpakMu MEXaHHUECKUX BOJH.

3BYKOBOM pE30HAHC.

HaOmronenue CBsS3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUTUTYJAOW M YacTOTOM
KOJIeOaHUI.

HccnenoBanne CBOMCTB — 3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, MPEJIOMIICHHE,
nossgpu3anus, 1udpakuus, nHTepdepeHIUs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHoe pacipocTpaHEHHE CBETA B OJJHOPOJIHOM cpeie.
JIyu cBeta. To4euHbIil ICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpaxkeHUs cBeTa. [locTpoeHune H300pakeHUH B IMIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkoHBI MpENOMIICHHS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBIH yroyl MOJHOTO BHYTPEHHEIO
OTpPaKEHUS.

Hucnepcus cBeta. CloxHbIH cocTaB 6eroro cera. LIper.

Cobuparomue u pacceuBarouiye JHH3bl. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
OnTHYeCcKas cuiia TOHKOU JIUH3bL. [locTpoeHre n300pakeHui B COOMPAIOIINX M PAaCCEUBAIOLINX
nuH3ax. @opMyIia TOHKOMU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TPUMEHMMOCTH TEOMETPUUYECKON ONTHKH.



Bonnosas ontuka. HWutepdepennus cBera. KorepeHTHbIe HCTOYHUKU. Y CIOBUS
HAOJIIO/ICHUsI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB TIpY TIaJICHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

TexHuyeckue ycTpoWcTBa W MpPaKTUUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oroammapart,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOIN, BOJIOKOHHAS ONTHKA, JUPPAKIIMOHHAS
peméETKa, MOISAPOU/I.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpoCTpaHEHUE, OTpPaKEHHE M MpeioMieHue cBera. OnTuueckue
MPUOOPHI.

ITonnoe BHyTpeHHEe oTpaxkeHue. Moeins cBeToBoa.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Monenu MUKpOCKOIa, TeJIECKOTa.

Hab6mronenue untepdepeHym cera.

Habmonenue nudpakuuu ceta.

Habmonenue aucnepcuu cBera.

[losnydyeHue cuekTpa ¢ HOMOUIbIO IIPU3MBI.

[TonydeHue cnekTpa ¢ MOMOUIbI0 AUPPAKIIMOHHON PEIIETKH.

HabmroneHue nonsipu3aum cBeTa.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3mepenue nokaszaTesns MpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

HaGmonenue qucnepcun cBeTa.

Paznen 6. OcHOBBI crienMaJIbHOW TEOPUU OTHOCHTEJILHOCTH
['panuibl MPUMEHMMOCTH KJIacCMUECKOM MeXaHuku. llocTynaTel crnenualbHONW TEOpUHU
OTHOCUTENIHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BaKyyMmMe, MPUHIUI
OTHOCHUTEIILHOCTH DUHINITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIEHUE BPEMEHU M COKPAILIEHUE JJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs3b MACCHI C DHEPTrUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTUIbI. DHEPrUs MOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. Dopmyna [Tnanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTONH. DHEPTHUsl U UMITYJIBC
(dhotona.

OtkpeiTue u wuccinegoanue ¢orodpdexra. Ombitei A. I'. CroneroBa. 3aKoHbI
dotorddekra. Ypapaenue DitamreitHa s Gporodddexra. «KpacHas rpanuma» dporodrddexra.

Jasnenune cBeta. OnbitTel [1. H. JIeOenena.

XHUMHUECKOE IEUCTBUE CBETA.

TexHuuyeckue yCTpoHCTBA M MpaKTUYECKOE NpUMEHEeHHe: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEYHast OaTapest, CBETOAUOI.

Jlemoncmpayuu

®dotorhPexT Ha yCTAaHOBKE C IIMHKOBOM TTACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo ¢poTo3ddekra.



CBeTOqHOI.
Conneunas 6atapes.
Tema 2. Cmpoenue amoma
Mopenp atroma Tomcona. OnbiTel Pe3epdopna mo paccesauro o -yactuil. [lmanerapHas
Mozens atoma. [loctynatel bopa. U3nydenne u mornomenrne (GOTOHOB MpH MEpPEXoje aToMa ¢
OJIHOTO YpOBHS 3HEpruuM Ha JApyroil. Buasl cnexktpoB. CnekTp ypOBHEH 3HEpruum aroma
BOJIOpOJIA.
BousiHoBbIe cBoOMicTBa yacTull. Bomubl ae bpoins. KoprnyckysipHO-BOJIHOBOM Tyaliu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.
TexHuyeckue yCTpOHCTBA M NPAKTHUECKOE TMPUMEHEHHE: CIEKTPAIbHBIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Onpenenenyie JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHeHyaThIX CIIEKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuui sxcnepumenm, r1abopamopule pabomoi
HabGmronenne muHeRYaTOro CreKTpa.
Tema 3. Amomnoe aopo
DOKCHEepUMEHThI,  JIOKa3bIBAIOIUE  CJIOXHOCTh  CTPOCHUSA  sifpa. OTtkpbiTHE
paanoakTuBHOCTH. OmBITEL Pe3epdopaa mo onpeaeneHuio cocTaBa paJiOaKTUBHOTO U3TYUYSHHUS.
CaoiictBa anb(a-, 6eTa-, raMMa-u3IydeHUs. BimsiHue paqnoakTHBHOCTH HA KHUBBIC OPTraHU3MBI.
OtkpeITHE TpoTOHa M HelTpoHa. Hykionnas mogmens sapa ['eiizenOepra—liBaHeHKo.
3apsn sapa. MaccoBoe unciio sapa. M3otomnsl.
Anbda-pacniag. DIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacnajn. ['amma-uznydenue. 3aKoH
PaANoOaKTUBHOTO pacnaja.
DHeprus CBS3U HYKIOHOB B sipe. Anepubie cuibl. JlegexT maccol sipa.
SAnepusle peakunu. JleneHure U CUHTE3 SOED.
SAnepupiii  peaktop. TepmosimepHbiii cuHTe3. I[IpoOseMbl W MEPCIEKTUBHI  SACPHOU
SHEPreTUKU. JKOJIOIMUECKHUE aCIIEKThI IICPHON SHEPTETUKH.
DJyieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTo1b1 HAOMIOICHUS U PETUCTPAIIUU dTIEMEHTAPHBIX YaCTHII.
@dyHIaMeHTalIbHbIE B3auMOJIeHCTBUS. EMMHCTBO (hr3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoWcTBa M MpPaKTHUECKOE MPUMEHEHHUE: T03UMEeTp, kamepa BumibcoHa,
SJIEPHBIIA peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
Cu€TurK HOHM3UPYIOIUX YACTHII.
Yuenuueckuui sxcnepumenm, 1a6opamopHvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (GOTOrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU
Otanbl  pa3BUTHSA  acTpoHOMHUHU. [IpukiaagHOE ¥ MHPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMHUH.
Bun 3831000 HeOa. Co3Be3nus, ipkue 3BE3/IbI, MNIAHETHI, KX BUIUMOE JIBHKEHUE.
ConHeyHast cucTeMa.
Connne. Conneunast akTUBHOCTh. Mctounuk sneprum ComHia u 3BE3A. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTHKU. JlMarpamMma «CHEKTPaJIbHBIA KJIACC — CBETHMOCTB». 3BE3IbI



[JIABHOM IOCIEAO0BATENBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIA 3BE3] IJIABHOU
Mocjiea0BaTeNibHOCTU. BHyTpenHee crpoenue 3BE3a. CoOBpeMEHHbIE MPEJCTaBICHUS O
MIPOUCXOXACHUU U 3Boounu CoslHLA U 3BE3/1. DTaIlbl )KU3HU 3BE3I.

Mueunsbiit [1yTh — Hamia ["anaktuka. [lonoxenue u nuxenne Connua B ['anaktuke. Tunsl
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06ma. Pa3zOeranme ramaktuk. Teopust
Bonsuioro B3peiBa. PennkToBoE U3nyueHue.

MacmrabHast cTpykTypa Beenennoil. Mertaranaktuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmnionenus HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noaymapus u spKue 3BE3/IbI.

HabGmonenus B reneckon Jlynsl, uraner, Mieunoro [TyTu.

O06o0maee NoBTOPEeHUE

Ponb ¢u3ukm U acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMANTBHON U
ITUYECKOM cdepax [eATebHOCTH 4YeJOBEKa, poJib W MecTO (U3NKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (U3NYECKON Teopun B (QOPMHPOBAHUU
MIPEICTAaBICHUH O (PU3HUECKON KapTUHE MHUpPa, MECTO (PU3NUYECKON KapTUHBI MHUpa B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUNA O IPUPOJE.

MexnpeaMeTHbIe CBA3H

Nzydenne kxypca ¢usuku 0a3oBoro ypoBHsS B 11 Kiacce OCyIIECTBISETCS € YIETOM
collep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€Hl € KypcaMud MaTeMaTUKH, OHOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SIBIICHWE, HAy4yHBIA (pakT, rumore3a, (Qu3nMyeckas BeTUYMHA, 3aKOH, Teopus, HaOIoJeHUeE,
SKCHEPUMEHT, MOJCIHUPOBAHUE, MOJECIIb, U3MEPECHHUE.

Mamemamuxa: penmieHUE CHUCTEMbl ypaBHEHUH, TPUTOHOMETPHUECKUE (DYHKIIMH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl U UX
NPOEKIIMM HAa OCH KOOPJHMHAT, CJIOXKEHHE BEKTOPOB, MPOHW3BOJHBIC JJIIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU MT0100MSI TPEYTOJIBLHUKOB, ONPEeIeIeHHE IIOMAAN IIOCKUX GUryp u o0bémMa Tell.

buonocusa: >nekTpudeckue SIBICHUS B XKUBOW NpUPOJE, KoleOaTenbHbIC ABIKEHHUS B
JKUBOW TPHUPOJIC, ONTHUYECKUE SBICHUS B XUBOW MPHUPOJE, NEUCTBHE paJHAIlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpOE€HHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeT,
MEXaHU3MBbI 00Pa30BaHUsI KPUCTAIUTMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIIN3.

l'eocpagpus: MarHUTHBIE TONIIOCa 3€MIIH, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
MMOBEPXHOCTHU, MIPEACKA3aHUE 3eMIIETPSICEHUI.

Texnonozus: TUHUM 3IEKTPONEpEIad, FEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATENb,
WHAYKIMOHHAST TIeYb, pajap, pPaAHONpPUEMHHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOCKIIMOHHBIN arnmapar, BOJIOKOHHAsI ONTHKA, COJTHEYHAs OaTapes.

IHNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA



OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypOBHE CPEIHEro OO0IIero oOpa3oBaHUS
(6a30BBIi  ypOBEHb) JOJDKHO  OOECIEYUTh  JOCTHKEHHE  CICAYIONUX  JIMYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUSI y4eOHOTO mpeamera «DH3MKay IODKHBI OTPakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIUEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPUEHTAIli, TMO3UTUBHBIX BHYTPECHHHX
yOeXKIeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTAM POCCHICKOro  00IecTBa,
paciMpeHue >KMU3HEHHOTO OMbITa M OIbITa JESITENIbHOCTH B MPOIECCE pealli3allid OCHOBHBIX
HaNpaBJICHUI BOCIIUTATEIILHON AESITEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OOyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 00IIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHHUCTHYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B HMHTEPECaxX TI'Pa)KIaHCKOTO OOINECTBa,
y4acTBOBaTh B CAMOYTPABIECHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMECHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMA WHCTHTYTAMH B COOTBETCTBHU C UX
GyHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOHN M BOJOHTEPCKOM e TEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS:

c(hOpPMUPOBAHHOCTH POCCUMCKON I'PaK1aHCKON HIEHTUYHOCTH, IaTPUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSM POCCHHCKHX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEJCHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH
Ha MOpaJTbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B ACSATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCTIUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKJIOYAs ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
(u3nueckoi HayKe;

5) Tpy10BOr0 BOCTIMTAHUS:

WHTEpEC K pa3Iu4HbIM cdepaM NpodecCHOHANBLHON JeATEIBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP OymayIIei
npodeccuu U peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 001acTu (PU3MKK Ha
MPOTSKEHUH BCEH KU3HU;

6) IKOJIOTrNYECKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh JKOJOTHUECKOW KYJBTYpBl, OCO3HaHHE TJO0AJIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

TUTAHUPOBAHUE U OCYIIECTBICHHUE JIEUCTBUU B OKpYKAIOIICH Cpele Ha OCHOBE 3HAHUS
LeJeld yCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacHIMpeHue OMbITa JEATeTbHOCTH OKOJIOTMYECKON HampaBlIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUIA 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:



C(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HUECKON HAYKHU;

0CO3HAHME IICHHOCTU HAYYHOU AEATEIBHOCTH, TOTOBHOCTH B MPOIECCE M3YUCHUST (PU3UKU
OCYIIECTBIIATH MPOCKTHYIO U HCCIIEA0BATENbCKYIO JESTEINbHOCTh MHINBHUIYaIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

I[Ho3HaBaTebHBIE YHHMBEPCAJbHbIE y4eOHbIe 1eiiCTBUS
ba3oBble Jornyeckue AeiicTBUSA:

CaMOCTOSITENIBHO (OPMYJIUPOBaTh M aKTyaJU3HpPOBaTh MPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETISATh LEH ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX (PHU3UUYECKHX SBIICHUSX;

paspabaThIBaTh IUIAH PELICHUS TPOOIEMBI C YIETOM aHAIH3a UMEIONINXCS MaTepUAIbHBIX
1 HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B NIESATEIBHOCTb, OIIEHUBATh COOTBETCTBHUE PE3YJbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1ESITEIIbHOCTH;

KOOPJAMHHUPOBATh U BBINONHATH PAbOTy B YCIOBHSIX peajbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KMU3HEHHBIX MTPOOJIEM.

Ba3oBble nccienoBareabCcKUue NeHCTBUA .

BIIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHITHSIMH U METOJaMU (U3NUIECKOM
HayKH,

BJIAJICTh HaBBIKAMH YYCOHO-HMCCIIEIOBATEIIBCKON M MPOEKTHON ACATEILHOCTH B 00JACTH
(hU3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUS 3334
(hU3UYIECKOTO COMEepIKAHNS, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BJIQJIETh BHUJIAMHU JICSTEILHOCTA MO TOJYYEHUIO HOBOI'O 3HAHHUSA, €ro HHTEpIIpETallNH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CHUTyalusiX, B TOM 4YHCJIE TpHU
CO3JIJaHUHU y4EOHBIX MPOCKTOB B 00J1aCTH (DU3UKH,

BBISBJISITh TPUYUHHO-CIICICTBEHHBIE CBS3M M aAKTYyaJIM3UpOBaTh 3a/lady, BBIJIBUTATh
TUTIOTEe3y €€ pEeIIeHHs, HaXOJUTh apryMEHTHl JUIsl J0Ka3aTelbCTBA CBOMX YTBEPIKICHHM,
3a71aBaTh MapaMeTPhbl U KPUTCPUH PEILICHUS;

aHAJM3UPOBATh IIOJIYYEHHBIE B XOJ€ pEUICHUS 3aJaud pe3yJbTaThl, KPUTHUUYECKHU
OIICHUBATH WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCJIOBUSIX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4d B OOpa30BATEIHHOM JCATEIBHOCTH, B
TOM YUCJIC TIPH U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb NIePEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 001aCTh KU3HEACSITEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UEH, IIpEjlaraTh OpUrMHAIBHBIC OAXO/bI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3324, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MH(OpMaIuu (GU3HUECKOro COACp)KaHUS W3 MCTOYHHUKOB
pa3HBIX THIOB, CaMOCTOSITEIBHO OCYIIECTBIATH MOMUCK, AaHalIW3, CHUCTEMATU3alMI0 ¢
WHTEPIPETAIio HHOOPMAIIUK Pa3TUIHBIX BUIOB B (POPM MPEACTABICHUS;

OIICHUBATH JOCTOBEPHOCTh HH(MOPMAITUH;



UCIOJb30BaTh CPEACTBA HMH()OPMALMOHHBIX M KOMMYHMKAIIMUOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3AaLMOHHBIX 3aJad C COOJIOIEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMIOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJAEpXKaHMA B PA3NUYHBIX Qopmarax ¢ Y4EToOM
Ha3HA4YeHUS WHPOpPMAIMA W LEJIEeBOM ayIWTOpWH, BBIOWpAs ONTUMAIBHYIO (OopMy
IIPEICTABICHUS U BU3YyaJIU3aLluu.

KoMMyHuKaTUBHBIEC yHUBEPCAIbHbIC YUeOHbIE 1eliCTBUSA:

OCYILECTBIISATH OOIEHUE HA YPOKaxX (PU3MKU U BO BHE-YPOUHON AESATEIBHOCTH;

pacno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYallui U cMr4aTh KOH(DIUKTHI,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB;

IIOHUMAaTh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHON U MHIUBUAYaJIbHOW pabOThI;

BbIOMpPATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4I€Ha KOJUIEKTHBA;

IIPUHMMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBAaTh M KOOPIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHMIO: COCTABILATH IUIAH JEWCTBUM, PaCHpPENesIATh POJH C Yy4YETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KaKIOr0 YYaCTHUKA KOMaHJbl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE MPOEKTHI, OLEHUBATh WIEH C MO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IO3UTHBHOE CTPATETMUYECKOE IIOBEJACHUE B pa3IUYHBIX CHUTyalusX,
IIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHMBepPcAJbHbIE YUeOHbIE 1eHCTBUS
Camoopranu3anus:
CaMOCTOSITEIIEHO OCYIIECTBIISITh MO3HABATEIIBHYIO JESATCIBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTABUTh U (JOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbBHO COCTABJISITh IUIAH DPEILICHUs PacYE€THBIX M KaueCTBEHHBIX 3aad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPabOThl C y4€TOM UMEIIIMXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEANIOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYaIIUsIM;
pacHmpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MTPEATNIOUYTEHUN;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelLICHHE;
OILICHUBATh MPHUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYAUIUA B OONACTH (U3UKH,
MTOCTOSTHHO TOBBIMIATH CBOW 00pa30BaTEIIBHBIN U KYJIBTYPHBIA YPOBCHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTE/JICKT:
JlaBaTh OIICHKY HOBBIM CUTYyallusiM, BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISM;
BIIAJICTh HABBIKAMU MMO3HABATEIBHON pedIeKCUN KaK OCO3HAHHUS COBEPIIAEMbIX ACHCTBUN
U MBICIIUTEIIBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
WCIIOJIb30BaTh MPUEMBI peIeKCHU AJIs OLIEHKH CUTYyalllH, BIOOpa BEPHOTO PEIICHHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHIXKEHUIO;



MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3E PE3yIbTaTOB ACSTEIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOU HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATHh MOTHBBI U ApTYMEHTHI IPYTUX NIPH aHAIH3E PE3yIbTaTOB JCSITCILHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mporiecce qocTrkeHNs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTPAMMBI IO PU3UKE IS
YPOBHsI cpeaiHero o0miero o0pa3oBaHus y 00yUYarOIIMXCS COBEPIICHCTBYETCS dMOILMOHATBHBIN
WHTEJJIEKT, Mpenoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIErO CIIOCOOHOCTh OHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHUE,
BHJICTh HAMPABJICHUS PAa3BUTHUS COOCTBEHHOW AMOITMOHAIBHOU C(ephl, ObITh YBEPEHHBIM B ce0e;

caMoOperyJInpoBaHus, BKJIIOUAIOIIETO CaMOKOHTPOIIb, yMEHHe MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTh aJalTUPOBATHCA K HMOIMOHAIBLHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMK, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHUIO LIETH U YyCIexy,
ONTHMHU3M, HHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXO/ISI M3 CBOUX BO3MOYKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATH €r0 MPH OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKITFOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMU
JIOABMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3pemiaTb KOHQIUKTHL

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOyudenust B 10 kj1acce mpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIHXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpUMEpax poyib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHUHBI MHUPA, B Pa3BUTHUM COBPEMEHHON TEXHHUKU U TE€XHOJIOIMH, B IPAKTUYECKOU
eITeTbHOCTH JIFONICH;

YUUTBIBaTh TPAHMLBl NPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MoOJeNel: MaTepualibHas
TOYKa, MHEpIHaIbHasl cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACAIBbHBIM ra3, MOJEIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN DJIEKTPUUECKUHN 3apsj NpPHU pELICHUU
¢u3nyeckux 3aaay;

pacro3HaBaTh (GU3MUECKUE SBIEHUs (MPOLECChl) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIAPHO-KMHETHYECKONM TEOPHHM CTPOCHHUS BEIIECTBA U DJIEKTPOJUHAMUKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE MaJCHUE Tel,
NBIDKEHUE TI0 OKPYXXHOCTHU, WHEpUHUs, B3auMmoneucTeue Tten, auddysus, OpOyHOBCKOE
JIBI)KEHUE, CTPOCHUE KUAKOCTeM M TBEPIBIX Tel, U3MEHEHHe 0oO0b&Ma Tesl NpU HarpeBaHUU
(oxmakaeHUM), TEIIOBOE paBHOBECHE, UCHIApeHHe, KOHIEHCALUs, IIJIaBJICHHE, KpUCTAIIH3alHs,
KHUIIEHUE, BIA)XKHOCTh BO3/1yXa, MOBBIIIEHUE NABICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM
COCyZe, CBA3b MEXKIY IapamMeTpaMu COCTOSHMs ra3a B H30IpOLEccax, JJIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPsJI0B;

OIMCBIBATh MEXAHUYECKOE JIBUKECHUE, MCIOJIb3Ys (PM3NYECKHE BEIMUYMHBI: KOOPJIMHATA,
IIyTh, NIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUjla, UMITYJIbC Tella, KUHETHYECKas
SHEprus, MOTEHIHMAIbHAs JHEPrusi, MEXaHudeckas padoTa, MEXaHWYeCKas MOIIHOCTh;, IpHU
ONHCaHUM MPABWIBHO TPAaKTOBaThb (PU3UUECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, HX
0003HAUEHHSI U €AMHHUIIBI, HAXOAUTH (OPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (QH3UUYECKYIO BEIMUHHY
C ApYTruMH BEJIMYNHAMU,

ONMCHIBATh M3yYEHHBbIE TEIIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHUS, HCIOJB3Ys
¢u3nyeckue BEIMYMHBL: JaBJICHHE Ta3a, TeMIepaTrypa, CpEeAHss KHHETHUYECKash SHEprus



Xa0TUYECKOr0 JIBHKEHHUS MOJIEKYJ, CPEIHEKBAaJpaTHU4HAs CKOPOCTh MOJEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprus, padora ras3a, Kod(pQUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; TIPU OTIMCAHUH MPABIIILHO TPAKTOBATH (DU3WUYECKHIA CMBICI HCIIONIB3YyEeMbIX BEIIMYHH,
ux 00O03HaueHWss W EIUHMIBI, HaXOIUTh (HOPMYJIbl, CBS3BIBAIOIIME JaHHYI (PU3HUECKYIO
BEJIMYMHY C IPYTMMH BEJINYMHAM;

ONUCHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEILECTBA M JJIEKTPUUYECKHUE SIBJICHUS
(mpoueccsl), UCHOAb3Ys (U3NYECKHE BEJIMUMHBL JIEKTPUUECKUI 3apsi, 3JIEKTpUdYecKoe IMole,
HaIpspKEHHOCTh  TOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLMAJIOB; IPU ONHMCAHWU IPABUIBHO
TPAaKTOBAaTh (DU3MUECKHH CMBICI HCIIOJIb3YEMbIX BEJIUYMH, UX OO0OO3HAuU€HUS W EIMHMIIBI;
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEJIMUUHAMM;

aHATU3UPOBaTh (DPM3UYECKHE MPOIECCHl W SIBICHUS, UCHOJNB3YSd (DU3MYECKHE 3aKOHBI U
MIPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HproTOHA, 3aK0H coXpaHeHHUS
MEXaHUYECKON 3HEPIUHU, 3aKOH COXPAaHEHUS! MUMITYJIbCa, IPUHLIUI CYNIEPIO3ULUM CUJI, IPUHLIUII
paBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOECHUS
BEUIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEIHEN KUHETHUYECKOW JHEPIHMHM TEIUIOBOIO JBUKCHMS
MOJIEKYJl ¢ a0COJIOTHOM TeMIIepaTypoil, MepBblii 3aKOH TEPMOJWHAMMKH, 3aKOH COXpaHEHHUS
JIEKTPUYECKOT0 3apsiia, 3akoH KyioHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BbIPa)KEHUE U YCIOBUS (TPaHULbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHLIUIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyaTh ycJaoBHs UX O€3011aCHOTO MCIIOIb30BAHUS B IIOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIIEJIOBAHUIO (PU3MYECKUX SBICHUA M MPOLECCOB C
WCTIOJB30BAHMEM TPSIMBIX M  KOCBEHHBIX HW3MEPEHHH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3ajayy M TUHOTe3y Y4eOHOro  SKCIEpHUMEHTa, CcoOupaTh YCTaHOBKY U3
MPEII0KEHHOT0 000pY/JOBaHUS, IPOBOIUTH OMBIT U (POPMYIHPOBATH BBIBOBI;

OCYUIECTBJISATh TNpSMble U KOCBEHHBbIE H3MEpEeHMs] (DU3MUECKUX BEJIWYHH, IPU 3ITOM
BBIOMpPATh ONTUMAJbHBIM CIOCOO M3MEPEHUs M HCHOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKHU
MIOTPEIIHOCTEN U3MEPEHUN;

HCCJEeIOBaTh 3aBUCHMOCTH MEXIY (QHU3NYECKUMHU BEIMYMHAMU C HUCIHOJIb30BaHUEM
NOpSIMBIX HW3MEPEHUH, TNpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (HUKCHUPOBATH pPE3YJIbTATHI
MOJTyYEHHOM 3aBUCHMOCTH (DM3MYECKUX BEIMYMH B BHIE TaOJHIl U IpadUKOB, J1€1aTh BHIBOIBI
IO pe3ysIbTaTaM UCCIIECJOBAHMS,

cobmoaaTh MpaBuja 0€30MacHOrO TpyJa NpH IMPOBEJACHUM HCCIENOBAaHMNA B paMKax
y4eOHOr0 3KCHEepUMEHTa, Y4EeOHO-HCCIENOBAaTENbCKOW W NPOEKTHOM  JeATENIbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U J1a0OPaTOPHOro 000py10BaHMUS;

pemath pacuéTHBIE 3aJa4d C SBHO 3aJaHHON (PHU3MYECKOM MOJENbl0, HCIONb3Ys
(u3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 33Ja4u BHIOMPATh (PU3HUECKYIO
MOJleNb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE Ui €€ peleHHMs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOIyY€HHOT0 3HAaYeHUS (PU3UUECKOM BEIIUYHHBI,

pelmark KayeCTBEHHbIE 3aJayM: BBICTPAWBATH JIOTMUECKH HENPOTUBOPEUYMBYIO LIETIOYKY
paccykJIeHH ¢ Onopoi Ha N3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

WCTOJB30BaTh TMPH pPEHICHHHM YYEeOHBIX 3aJad4 COBPEMEHHBIE HH()OpMAIMOHHBIE
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALMN U TPEACTaBICHUS y4eOHOU U
HAy4YHO-TIONYJISIPHOM MH(OpPMAaLMKU, MOJYyYEeHHOH M3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOTy4aeMyto HHOpMaLHIO;

MPUBOJIUTH NPUMEPBI BKJIAJa POCCUHCKUX M 3apyO€XHBIX Y4YEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, O0BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;



UCIOJb30BaTh TEOPETHUYECKUE 3HAHUA 1O (QU3UKE B IIOBCEJHEBHOW JKU3HU IS
obecrieueHus 6e30MaCHOCTH MPU 00paILeHHH ¢ MPUOOPAMU M TEXHUUYECKUMHU YCTPOICTBAMU, IS
COXpaHEHHUS 310pOBbs U COOIIOACHHS HOPM IKOJIOTUUECKOTO MOBEJCHUS B OKPY KaloLLEH Cpee;

paboTatTh B IpyImIie C BHIIOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IUIaHUPOBATh paboOTy
TpYNIbl, palMOHAIBHO paclpeneiiaTh OO0f3aHHOCTHM M IJIAaHUPOBATh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHMBATH BKJIAJ Ka)/JIOrO U3 yYaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi POOIIEMBI.

K xonmy oOydenust B 11 Kjacce mpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y O0YUYaIOIINUXCS YMEHHU:

JIEMOHCTPUPOBATh HA MpUMeEpax poyib U MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHHBI MHUPA, B Pa3BUTHM COBPEMEHHON TEXHHKH M TE€XHOJIOI'MH, B IPAKTHYECKOU
NEeSTeIbHOCTH JI0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeH: TOYEeUHBIH
ANEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJI€JIb aTOMHOT'O si/ipa IpH peleHnH GU3NYECKUX 3a/1a4;

pacmno3HaBaTh (hU3MYECKHE SBJICHUS (MIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN M KBAaHTOBOM (M3MKH: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, ACHCTBME MAarHUTHOTO II0JII Ha IPOBOJHUK C TOKOM U JIBIXKYLIUICS 3apsn,
JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacIpOCTPaHEHUE CBETA, OTPAKEHHE,
nperoMieHue, HHTepdepeHuus, Audpakiuus M MOJAIpU3aLMUs CBeTa, MJUCIEPCUs CBeETa,
dotoanekrprdeckuit 3pdexT (hororddekr), cBeToBOE AaBIICHNE, BOSHUKHOBCHHE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/a, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaIMOAKTUBHOCTB;

OIMCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANEKTPUUYECKYIO NPOBOJUMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI),
UCHONb3yd (U3NYECKHE BEIWYMHBL: JJIEKTPUUECKU 3apsAl], Cuila TOKa, 3JIEKTPUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, JIEKTPOBIKYIIAs CUIIA,
pabora TOKa, MHAYKIMS MarHUTHOrO mojs, cuia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl 3JIEKTPUYECKOr0 M MarHUTHOTO MOJIeH, MepuoJ M yacToTa KojeOaHui B
K0J1e0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHui, (POKyCHOE PpacCTOSSHME M ONTHYECKas CUiIa JIMH3blL, NPU OINUCAHHUU IPABUIBHO
TPAaKTOBaTh (DU3UYECKHH CMBICT HCIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUECHUS M EIUHUIIB,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUNHY C IPYTMMH BETUYUHAMU;

ONUCHIBATh H3YyYEHHBbIC KBAHTOBBIC SIBJIEHUS U TMPOLECCHI, HCHONb3Yysd (QHU3UUECKUE
BEJIMYMHBI: CKOPOCTb IEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
UMITyJIbC (OTOHA, MEpUOJ MOJypaclana, SHEPrus CBSI3M ATOMHBIX SJ€p, NpPU OMHMCAHUU
NIPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUYECHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMHU, BBIUUCIIATh 3HAaU€HUE (PU3NUECKOM BETMUUHBI;

aHaTU3UpPOBaTh (DU3UYECKHE MPOLECChl U SIBICHUS, UCHOJB3Yys (DU3MYECKHE 3aKOHBI U
NpUHLIMIBL:  3akoH OMa, 3aKOHBl TOCIEAOBATENbHOIO U MApPAJJICNBHOIO COEIWHEHUs
NMPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKkOH 3JIGKTPOMAarHUTHOW  HWHIYKIMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPAaHEHUsl CBETA, 3aKOHBl OTPaKEHUSI CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHME OWHINTeHHA 11 (oroddderra, 3aKOH COXpAHEHHS DHEPrUH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUs 3JIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs
MaccoBOr0 4ucla, NocTynatel bopa, 3aKOH paAMOaKTHBHOIO paclaja, Mpu 3TOM pa3inyarh



CJIOBECHYIO (POPMYJUPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAXKEHHE W YCJIOBUS (TpaHUIIbL,
001acTH) NPUMEHUMOCTH;

OTIPE/CIIATh HANpPAaBICHUE BEKTOPAa MHIYKIIMM MArHUTHOTO TIOJS TPOBOJHUKA C TOKOM,
cuiiel Amriepa u cuiibl JlopeHna;

CTPOUTH U OMHCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKON JIMH30H;

BBITIOJHATH JKCIIEPUMEHTBI TI0 HWCCIICIOBAHUIO (PU3WYCCKUX SIBICHUH M TPOIECCOB C
WCIIOJIb30BAHMEM  TPSIMBIX U KOCBEHHBIX H3MEpEHUuH: mpu IToM  (HOpMyIHpPOBATH
npobiemy/3aadyy M TUIOTE3y Y4eOHOTO OKCIEpUMEHTa, CcOoOUpaTh YCTAaHOBKY U3
MIPEITIOKEHHOTO 000PY/IOBAHWSI, IPOBOIUTH OMBIT ¥ (POPMYITUPOBATEH BHIBO/IHI,

OCYUIECTBIISATh TMPSMbIE U KOCBEHHBbIE H3MEpPEeHHsS (DU3MUECKUX BEJIWYUH, TPU ITOM
BBIOMpATh ONTHUMAIBHBIA CIIOCO0 W3MEPEHUS M HCIOJIB30BATh W3BECTHBIC METOIBI OIICHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEeI0OBATh 3aBUCUMOCTH (PH3UYECKUX BEJIMYMH C UCTIOIB30BAHUEM IPSIMbBIX H3MEPEHUM:
IIPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThl MOJYYCHHON 3aBUCUMOCTHU
¢u3nueckux BENIMYMH B BUAE Tabmuil U TpaduKoB, JAeNaTh BBIBOABI MO pe3yibTaTaM
WCCJIeIOBAHUS;

coOmoaTh TpaBuia O€30MacHOTO TpyAa TPU TPOBEISHUHM HCCIEAOBAaHMA B pPaMKax
y4eOHOr0 3KCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W MPOEKTHOM  JEATENbHOCTH C
WCIIOJIb30BAHUEM U3MEPUTEIILHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHS,

pemiatb pacu€THble 3aJayud C SBHO 3aJaHHOW (PU3MYECKOW MOMENBIO, HUCHOIb3Ys
(u3nueckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJK3a YCJIOBHUS 3a7aud BBIOUPATh PUZNUYECKYIO
MOJICIb, BBIICIATh (U3NYCCKUE BEIUYMHBI W (OPMYIIbI, HEOOXOAHMMEBIC /I €€ pPEIICHUS,
MIPOBOAUTDH PACUETHI U OLICHUBATH PEAIbHOCTH IMOJIYYEHHOTO 3HAaYCHHS PU3NYECKON BEJTMYMHBI,

pemiath KauyeCTBEHHBIC 3aJadyM: BBICTPAWBATH JIOTHUECKH HEMPOTHBOPEUHBYIO IIETIOUYKY
paccyXIeHHUI ¢ ONOpOi HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCIIONIb30BaTh TMpPU PpEIIEHWH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpPMAIMOHHBIE
TEXHOJOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMU W MPEICTABICHUS y4eOHOU U
HAyYHO-TIONYJIIPHOW HWH(POPMAITUH, ITOJYYCHHONH W3 Pa3IMIHBIX HMCTOYHUKOB, KPHUTHYCCKU
aHAIM3UPOBATH MOTy4aeMyto HHpOpMaIHIO;

OOBSICHSITH TIPUHITUIIBI IEHCTBUS MAIIHH, TPUOOPOB ¥ TEXHUIECKUX YCTPOMCTB, pa3inyaTh
yCIJIOBUS UX 0€30IaCHOT0 UCTIOJIB30BaHUS B IIOBCETHEBHOM KU3HU;

MIPUBOJUTH MPUMEPHI BKJIa/Ja POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HAyKH, B 00OBSICHCHHE MTPOIIECCOB OKPYIKAIOMIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

WCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS 10 (U3MKE B TIOBCEIHEBHON JKU3HH IS
obecreyeHus 0€30IaCHOCTH MPHU OOPAIIEHUH ¢ IPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpaHEHHS 3/I0POBBS U COOITIOJICHHSI HOPM HKOJIOTUIECKOTO TTOBEICHUS B OKPYKAOIIEH Cpe/e;

paboTaTh B TPYMIIE C BHITOJHEHUEM PA3IUYHBIX COLUATBHBIX POJIECH, IUIIAHUPOBATH paboTy
TPYNIbL, palOHAIBHO pACHpPENessiTh OOS3aHHOCTH W IJIAHUPOBATh JCATENLHOCTH B
HECTaHJAPTHBIX CUTYyalUsIX, aJIeKBaTHO OLICHMBATH BKJIAJ] Ka)IOrO U3 yYAaCTHUKOB TPYMIBI B
pelIeHne paccMaTPUBAEMOM MTPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosanuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3jiesioB U TeM (undpossbie)
Ne n/m Koutpoabubie | IlpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. DPUSUKA U METOJAbI HAYUYHOTI'O ITO3HAHUS
bu6mmoreka [JOK
1.1 ) 2
W3HWKa ¥ METOJIb HAYYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Pa3nen 2. MEXAHUKA
bubmuoreka [JOK
21 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Aumamuica ! https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2. 1 1
3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 https://m.eds0o.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETUYECKON 9 1 bubmuotexa [JOK
' TEOPHUH https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
3.2 O 10 1
CHOBBL TEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bu6mmoreka [IOK
' ®a30BLIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Pazpnen 4. DJIEKTPOANHAMMUKA
but6nmmoreka [IOK
4.1 2 10
AICKIpOCTaTHia https://m.edsoo0.ru/7f41bf72
[TocTosHHBIN 2JIEKTpUYECKUI TOK. TOKH B bubmmoreka [JOK
4.2 12
Pa3ITUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KIIACC

KoimnuecTBo yacos DJIeKTPOHHbIE
HaunmenoBaHue pa3aesioB U TeM nudposbIe
Ne i/mt P Koutpoabubie | IIpakTnyeckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypcsl
Paznea 1. JIEKTPOAUNHAMUKA
11 MaruauTtHoe nose. DJeKTpOMarHUTHas 11 1 3 bub6muorexa [IOK
' UHIYKIHUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUA U1 BOJIHBI
21 MexaHu4eckue U 3J1€KTPOMarHUTHbIE 9 1 bubnuorexa LIOK
' KostebaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4eckne U 3J1€KTPOMarHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIUAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 bubamorexa LOK

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



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

bu6mmoreka [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A 5
TOMHOC SIJIPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEHTBI aCTPOHOMHUU M aCTPOPHU3UKH 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. ®wuswmka, 10 kmacc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. on penakmmeit
[MapdenTtreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue

2. ®wuswmka, 11 xmacc/ Mskumes I'.J1., Byxosues b.b., Yapyrua B.M. o penakiueit
[TapdentbeBoit H.A., AkiimonepHoe obmectBo «M3aatenscTBo «IIpocBemnieHuey

3. ®wuswmka, 11 xmacc/ Maxummes I'.4., [TerpoBa M.A., Yroneaukos O.C. u apyrue,
OO611eCTBO ¢ OrpaHMUYECHHON OTBETCTBEHHOCTHIO «J[PODAY; AKiimoHEepHOE 0OIIECTBO
«M3parensctBO «IIpocsemieHue.

METOJUYECKHUE MATEPUAJIBI JIUIAA YYUTEJIA

1. PeimkeBuu, A. I1. ®usuka. 3amaynuk. 10—11 xn. : mocobue anms obuieoOpas3osar.
yupexaenunii / A. I1. PeimkeBua. — 10-e¢ m3a., crepeorurr. — M. : JIpoda, 2006. —
188, [4] c. : un. — (Bamaunuku «/Ipodsr»)

2. Owusuka. DnexTpoHHbIH cOopHuMK 3amad. 10-11 kmaccel / Coct. brnonckuit C.II.,
Oxpumenko H.A., CamopoxoBa E.B. — T'OY IO «JIOHPUIIIO». — [lonenk:
Hcrokn, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. http://www.school.edu.ru - odunmansHbIA CEpBEp POCCHUHCKOrO MIKOJIBHOTO

oOpasoBaHwusl.

2. http://festival.lseptember.ru — ®ectuBanpe nemarorndeckux wupen  «l
CeHTAOpA» — caMblii MaccoBbIi menarorndyeckuii ¢Gopym B Poccum, KOTOpbIi naet
BO3MOXKHOCTh ~ KQ)KJOMY YYHTENIO TPEJCTaBUTh CBOIO MEJarorduecKyio HAero,
OIyOJIMKOBAaTh COOCTBEHHBIE METOJUYECKHE pa3pabOTKH, MOAETHUTHCA C KOJJIeraMHu
CBOMMH TPE/ICTABICHUSMH O MTPENOIaBaHHH.

3. http://www.riis.ru — MexmyHapoaHas oOpa3oBaTelibHasi acCOUMANMUs. 3a1aun
— CO/ICHCTBUE Pa3BUTHIO 00pa30BaHUS B PA3IMUHBIX 00JIACTIX.

4. https://www.metod-kopilka.ru/fizika.html -  Bumeoypoku, npe3eHTaIyu,
KOHCTIEKTBI, TECThI, IUIAHUPOBAHKE U JIp. MAaTEPHAIIBI IO (hPH3HKE.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — ydeOHbIe GUIBMBI MO (U3HMKE IO
pazznenam.

6. http://metodportal.ru/articles/srednjaja-shkola — meToandeckuii mopran.

7. https://simplescience.ru/collection/video — dhu3nyecKre OmbITH B OBITY.

8. https://resh.edu.ru — Poccuiickast 3eKTpOHHAasI IIKOJIa
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