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INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMUHU IpernojaBaHUsl y4eOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoir  Denepanuu,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue MporpaMMbl 1O (U3MKE HalpaBlIeHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuaroumuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K TIaHUPyEeMBbIM JIMYHOCTHBIM, MPEJAMETHBIM M METarpeIMETHBIM
pe3yabTataM OOy4YeHHS, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpensiorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEr0 00IIero odpa3oBaHus, IJIAHUPYEMBIC
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (huM3MKu Ha 0a30BOM YPOBHE, B TOM YHCIIE
MpeIMETHBIC PE3yAbTAThI MO T0JIaM O0yUEHUS;
cojiepxkaHue yueOHoro mpeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPOJIbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue Gpu3nKku BHOCUT OCHOBHOW BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSITh HayYHBIM METO/1 MO3HAHUS MPY BHIMOIHEHUH UMHU Y4EOHBIX HCCIEeI0BaHUI.

B ocHOByY kypca pu3uku Jy1si ypOBHS CpeaHETO OOIIEro oOpa3oBaHUsl MOJOXKEH Pl UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC ABISETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pU3uku 00beTMHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisercs (OpMHpOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.



Hoes cymanumapuzayuu. EE peanusanus mpenmnoyiaraeT UCMOIb30BaHUE T'YMaHUTAPHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKXe ¢ MUPOBO33PEHYCCKUMU, HDABCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uKu npeamnonaraeT 3HakoMCTBO C ITUPOKUM
KPYroM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKonocuzayuu pealu3yercsa IOCPECACTBOM BBCACHHUA JOJIEMCHTOB COJACpKaHU,
MOCBSAIIEHHBIX YKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TeXHOHOFHﬁ, a TaKXKe O6CY)KI[6HI/I5[ Hp06HeM PadrOHAJIIBHOI'O ITPHUPOJO0ITIOJIb30BAHUA U
HKOJIOTMYECKOM 0€30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpPOBHE cpenHero oOIiero oOpa3oBaHHA
SBIISIOTCS (u3nMUeckne Teopur ((HOpPMHUPOBAHME MPEIACTABICHHNA O CTPYKType HOCTPOCHHS
¢u3nueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, IS ONHUCAaHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CucTeMHO-IIeSTENIbHOCTHBIN MOIX0 B Kypce (DU3UKU peaqn3yercs Mpexae BCEero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKKU — ITO HUCMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIECPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOpHBIX padoT,
MPOBOAMMEBIX JJII KOHTPOJS M OIEHKH, OCYHISCTBIISICTCS YYaCTHHKaMH 0O0pa3oBaTEebHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAaHUPOBAHUS U OCHAICHUs KabuHeTa (usuku. [Ipu sToM
oOecnieunBaeTcs OBJIJCHHE OOYYAIOUIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCIICIOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPCAIOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHME yJensercs pelieHr0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PU3MYECKOH MOJIENbIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau IPHUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusiMu PI'OC COO k MarepHaibHO-TEXHUYECKOMY
oOecrieueHHI0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (hM3MKHU WIH B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYyYHOro LKKIa. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TNporpamMme 1o (HU3MKEe YYEHHMYECKHX MpPAKTUYECKUX paboT U JIeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpaliMoHHOE  00OpyJIOBaHHEe (QOPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUnBAaET MOCTAHOBKY IMEPEYHCICHHBIX B MPOrpamMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIMil A UCCIENOBAHMS HM3yYaeMbIX SIBICHHH M TPOIIECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaGopaTopHoe o0opymoBaHHE IJIsi YUYEHWUYECKUX MPAKTHYCCKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOeCTieuMBacTCs B pacyére OAHOTO KOMIUIEKTa Ha JIBYX



oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
HOCTPOEHBl Ha KOMIUICKCHOM HCIOJb30BAaHUM AHAJIOTOBBIX M IU(POBBIX HNPHUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIENISIMHU U3Y4YEHUs (GPU3UKU B 00ILIEM 00pa30BaHUU SBIISIFOTCS:

dopmupoBaHHE HHTEpeca W CTPEeMJICHHS OOydYaloUIMXCs K HAyYHOMY HW3YYEHHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHUH O HAayyHOM METOAE TMO3HaHHs W  (opMUpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIMM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK Pe3ysibTaTa M3Y4YEHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHUE YMEHHI OOBSICHSITH SIBICHHUS C UCIIOJIb30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHHE MPEACTABICHUN O poyid (PU3UKK ISl PAa3BUTHS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUM.

Joctuxenne 3THX Leje oOecrnednBaeTcs pElIeHHEeM CIEAYIOIUX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero o0pa3oBaHus:

NpUOOpEeTEeHNE CUCTEMBbI 3HAHUN 00 00mUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOUAsT MEXAHUKY, MOJICKYJSIPHYIO (H3UKY, dJIEKTPOANHAMHKY, KBAHTOBYIO (DH3UKY
U DJIEMEHTHI aCTPODU3HKH;

dopMupOBaHHE YMEHMIl NPUMEHATh TEOPETUYECKHE 3HAHUS Ul OOBSICHEHUA
buznyecKux SIBICHUNA B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B MOBCETHEBHOM
JKU3HU,

OCBOCHME CIIOCOOOB pelIeHHs pa3IMYHbIX 33]a4 C SBHO 3a/laHHON (PM3NUECKON MOETIbIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHhe (U3NYECKOM MOJENnu, aJeKBaTHOU
YCIIOBHSM 3aJ1a4H;

NOHMMAaHHE (PU3NYECKUX OCHOB W TNPUHIUIIOB AEWCTBUS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIIMAHKS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IIJIAHUPOBAHUS U NPOBEACHUS (PU3HUECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTepHpeTalud HHPOPMALUHU, ONpPENETeHUsl JIOCTOBEPHOCTH
MIOJIy4EHHOT'O pe3yJIbTaTa;

CO3J1aHUE YCIIOBUM Ul Pa3BUTHS YMEHUH INPOEKTHO-UCCIENAOBATEIBCKOW, TBOPYECKOU
JIEATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETO 00IIero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kiacce — 68 wacoB (2 yaca B Hezeno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemsiii B mporpaMme mo Gpu3nke mepedeHb JJa0OpaTOPHBIX U MPAKTHUECKUX PabOT

SBJISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIeJaeT BBIOOP TPOBEICHHs JTabOpaTOpHBIX PabOT U
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX 0COOEHHOCTEH 00yUaOITUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC



Pazgen 1. ®u3nka 1 MeTObI HAYYHOT'O MO3HAHUS

Ouznka — Hayka o mpupone. Hayunble MeTonabl Mmo3HaHus OKpykaroiiero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MOHCHHpOBaHI/IC (1)I/I3I/ILI€CKI/IX SIBIICHUI H IMpoHIecCCoOB. HaquLIe runore3pl. Ou3ndecKue
3aKOHBI U TCOPHU. FpaHI/II_IBI MPUMCHHUMOCTHU (I)I/I3I/I‘ICCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHA.

Poip m mecto ¢usuku B (POpMHPOBAaHHUM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHaoroBsle ¥ U(GPOBBIC U3MEPUTEIILHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

MexaHndeckoe JABUXXCHUC. OTHOCHUTENBLHOCTh MEXAHHYECKOTO JABHMXKXCHUA. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHas CKOPOCTb) U YCKOpPEHHE

MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHue NepeMeleHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpAMOJUHEHHOE NBrkeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILIEHUS MAaTEPUAIIBHOM TOUKU OT BPEMEHH.

CBoOogHOE nasieHue. Y ckopeHue cBOOOJHOIO MaieHHsl.
KpuBonuHueliHoe paBukeHUE. J[BH)KEHME MaTEpHATbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOZYJX0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u

gyacToTa obparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: CIUJIOMETp, JBUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MTEpEIadH.

Jlemoncmpayuu
Mopenb cucTeMbl 0TCUETa, WILTIOCTPAIIUS KHHEMAaTHUECKUX XapaKTEPUCTHK JBUKEHUSI.
[IpeoOpa3zoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



Habmionenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Hamnpagnenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre HepaBHOMEPHOI'O ABUKEHHUS C LENbIO OMPEeIeICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIGHUS ~ MEXIy  NYTSIMH,  HOPOHICHHBIMH  TEJIOM  3a
MOCJIEIOBATEIbHbIE PpPaBHBIC IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

W3ydeHre ABMKEHUS IApUKa B BSI3KON YKUIKOCTH.

N3yuenune aBuxeHus Teiaa, OpOIIeHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiil 3akoH HeroTona. MHepuuanbabie cCHCTEMBI
OTCUYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuia. Btopoit 3akon Hpiorona mis
MarepuanbHOi Touku. Tperuii 3akoH Hpr0TOHA JUIsl MaTepruanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenune. Buasl TpeHus: (mMokosi, ckoibxeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIECHUS
IIPU JIBUKEHHUH TeNa B XKUAKOCTU WM rase.

[TocTynaTenpHOE M BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO TEA.

MOMEHT cHIBl OTHOCHUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBHs paBHOBeCHS
TBEPAOIO Tea.

Texumueckne yCTpOﬁCTBa U MPAKTUYCCKOC TMPUMCHCHUC. TMMOAMIMNITHUKH, ABHXKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nnepuu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TEI.
Bropoii 3akon HerotoHa.

N3mepenue cu.



CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJILXKXCHUA.
YcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
WzyueHue aBmxeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

HccrenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE W PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yCHOBI/Iﬁ PaBHOBCCHUA TBépI[OFO TCJIa, UMCIOIICIO OCh BpAIllCHUA.
Tema 3. 3akonsi COXPAHEHRUA 6 MEeXAHUKe

HNMmnynbc MaTepuaibHON TOUKH (Tella), CUCTEMBl MaTepUAIbHBIX TOUYEK. MIMIynbC Cuilbl U
MU3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora criibl. MOIIHOCTE CHJIEL.

Kunernueckast sHeprus mMaTepuanbHOW TOYkH. TeopemMa 00 HM3MEHEHMM KHHETHUYECKOU
DHEPIHUH.

[TorennuanbHas sHeprus. [loTeHnmanpHas 3Heprus ynpyro 1eGpopMUpOBaHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHI)HBIG 1 HCEIIOTCHIHAJIBHBIC CHUIJIBI. CBs3b pa60Tr,1 HCIIOTCHIHUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHMIECKON SHEPTHUU CUCTCMBI TCIL. 3akoH COXPaHCHUSA MEXaHHUYECKOM OHCPIUH.

anyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

[Tepexon moTeHIIMAIbHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHne aOCONIOTHO HEYNPYroro yjaapa C IMOMOIIBI0 JABYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHEM MEXaHHMYECKOW SHEpPruM Tela Ha
IpUMepe pacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX OIMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep ABWKCHHS W B3aUMOJCUCTBUS YaCTHIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[TocTostnHas ABoranapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogenby uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KHHETUYECKOW TEOPHH
ueanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKEeHMs dactun rasa. [llkama temneparyp KensBuHa. ['a3oBele  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSITHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe nmpencraBieHne U30MpOILECCOB: U30TEpMa,
n30Xxopa, nzodapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITEl, OKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BelIecTBa, Qororpaguu  MOJIEKYI
OpPTraHUYECKUX COETMHEHMI.

OnpiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUA.
Mopenb, HUTFOCTPUPYIOIIAsk IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OHpCIleJ'ICHI/IC MacCCbl BO3JyXa B KJIaCCHOM KOMHAT€ Ha OCHOBE I/I3MepeHHI>'I 00BEMa
KOMHAThbI, AaBJICHUA U TEMIICPATYpPhI BO31yXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku



TepMmoguHamuyeckass cucrema. BHYTpeHHsIE >HEprusi TEPMOAMHAMUYECKOM CUCTEMbI U
crocoOb! e€ u3meHeHus. KonndyectBo TemioTsl U padora. BHyTpeHHsAS SHEprusi 0IHOATOMHOTO
naCaJIbHOI'O I'a3a. BI/IILBI TCILIONCpCaaqn: TCIJIOIIPOBOAHOCTh, KOHBCKIUA, U3JTYUCHUC. yI[eJIBHaSI
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEepe1aye.

[Tonstue 06 amgmabatHoMm mpouecce. I[lepBbiii 3akoH TepMmoauHamuku. [Ipumenenue
MIEPBOr0 3aKOHA TEPMOAMHAMHUKHY K H30mporieccaM. [ padudeckast HHTepIpeTaus paboThl rasa.

Bropoii 3akon TepMoarnHaMuku. HeoOpaTuMOCTh POIIECCOB B IPUPO/IC.
TemoBele MamnHbl. [IpuHIMIBL AelicTBUA TEIIOBBIX MalliuH. [IpeoObpazoBanus sHEprum B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid mammubl. Lukin KapHo n

ero K03 GUIUEHT MOJIE3HOTO AEHCTBHS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPTETUKH.

TexHuueckue YCTpOﬁCTBa U TPAKTUYCCKOC IIPUMCHCHHUC: [BUIATCIIb BHYTPCHHCTO
CropaHus, OBITOBOI XOJIOAWJIbHUK, KOHAUIIUOHCD.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEpPruu Teja IpPU COBEPUICHHM pPAOOTHI: BBUIET MHPOOKU U3
OyTBUIKM IOJ AEMCTBUEM C)XAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Tejia Ipu Terionepesaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eewjecmea. Pazogvie nepexoovl

[Tapoo6pazoBanue u konaeHcamus. Vicnapenue u kunenue. AGCONOTHAs U OTHOCUTEbHAsS
BIIQXKHOCTh BO31yxa. HacelmeHHsll map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Tsépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuaibl. [lmaBneHne m kpucraumszanus. Y IeiabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHHUE TEIUIOBOro OajaHca.

TexHuueckue ycTpoWcTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTUU  IIOJIyYE€HUS COBPEMEHHBIX MAaTepUajgoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.



Kunenve npyu moHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habumtonenne HarpeBaHus M IUIABIEHUS KPUCTANIMYECKOTO BELLIECTBA.
JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HBMepeHI/IC OTHOCHUTEIIBbHOM BIaKHOCTH BO3yXxa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa

OnexTpuzanusi Tela. OIEKTpUYeckuil 3apsn. JlBa Buaa dSJIEKTPUUYECKUX — 3apsi/ioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsioB.  3akon  Kymona. TodeuHblld  SJeKTpUUYECKUN — 3apsl.
OnekTpuueckoe moje. Hampsk€HHOCTh dieKkTpudeckoro mois. [lpuHiun cynepno3unuu

QJICKTPHUUYCCKUX roJielt. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITO0JIA.

PaGora cwun QJICKTPOCTATHYICCKOI'0  ITOJIA. [Torenmnan. Pa3HOCTH MOTEHIIMAIOB.
HpOBO,Z[HI/IKI/I " JUIJICKTPUKHU B DJICKTPOCTATUICCKOM II0JIC. I[I/IBJ'ICKTpI/I‘IeCKaH IMPOHUIACMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DNEeKTpOEMKOCTh IUIOCKOTO KOHAEHCaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa.

TexHU4YecKrne YCTPOMCTBA M MPAKTHYECKOE MNPUMEHEHHE: HJIEKTPOCKOI, SJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3all[UTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO U IPUHLMUIL JAEHCTBUSA JJIEKTPOMETPA.

BzaumopencTBue HadIEKTPU3OBAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEIl.

[IpoBOIHUKY B ATIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKas 3alIUTa.

HI/ISJ'IGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOWAAM IUIACTHH,
paccTOSHUS MEXly HUMU U AUAJIEKTPUUECKOI MPOHUIIAEMOCTH.



DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHnue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmosannwiit nekmpuueckuil mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKHIA TOK. YCIIOBHUS CYIIECTBOBAHHUS 3JCKTPHUYECKOrO TOKA. MICTOYHHMKHM TOKA.
Cuia Toka. [1ocTOSSHHBIH TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LIETH.

3JI€KTpI/I‘-I€CKO€ COITPOTUBJICHHC. VaenpHOE COIIPOTUBJICHHUE BE€HOICCTBA.
HOCHGI{OB&TGHBHOG, napaujiCjibHOC, CMCIIAHHOC COCAMHCHUEC ITPOBOAHHUKOB.

Pa6ota sanekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DIEeKTPOABUKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBIICHNUE UCTOYHUKA TOKA. 3akoH Oma st
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DNEeKTPOHHAs MTPOBOAMMOCTh TBEPABIX METANIOB. 3aBUCUMOCTH CONPOTUBICHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢€. CsolicTBa QJICKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpPUMECHas MPOBOJUMOCTh MOJTYHPOBOJHHKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

DJEeKTpUYeCKU TOK B pacTBOpax M paciuiaBax O3JEKTPOJIUTOB. DIIEKTPOIHTHYECKAs
JUCCOITHAIUS. DIIEKTPOJIN3.

DneKkTpuueckuil Tok B razax. CaMoCTOATENbHBIN U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITna3zma.

TexHuueckue ycTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
HUCTOYHWKH TOKa, »OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, SIEKTPOOCBETUTEIBHBIE MPHOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

I/ISMepeHI/IC CHJIbI TOKA W HAIIPSAKCHUA.

3aBHCHMOCTD COIIPOTUBJICHUA MNWIMHAPHUYCCKUX I[MPOBOAHUKOB OT [JIMHBI, IIJIOINAJAN
IMOIEPECUYHOTO CCUCHUA U MaTCpUaa.

CwMmenranHoe COCIMHCHHUEC ITPOBOJHUKOB.

[Tpsimoe M3MepeHHe UIEKTPOABMIKYILEH cuiibl. KOpOTKOE 3aMbIKaHHME I'ajlbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.



3aBMCHUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.
OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
W3y4eHne CMEIIaHHOTO COEMHEHNS] PE3UCTOPOB.

I/I3Mep CHHC 3JI eKTpO,Z[BI/I)KYHIeﬁ CHJIBI HCTOYHHMKAa TOKa H €ro BHYTPCHHETO
COIIPOTUBJICHUA.

Hab6nronenue annekTpoiunsa.
MexnpeaMeTHbie CBSI3H

Uzyuenue xypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 kjacce OCyIIECTBISIETCS C y4&TOM
COJIEpKATENbHBIX MEXIIPEAMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousamus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOI'O ITO3HAHMS:
ABIICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl  ypaBHEHUM, JuHeHHass ¢QyHKUus, mnapabdoia,
runepoosia, ux rpagMKu 1 CBOMCTBA, TPUTOHOMETpUYEeCcKHe (PYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexannueckoe TBUKEHHE B JKUBOW mpupoje, Auddysusi, ocMoc, TEIiooOMeH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPETHOEC CTPOCHHUC BEIICCTBA, CTPOCHUEC aTOMOB M MOJICKYJI, MOJIb BEIICCTBA,
MOJIApHAsA Macca, TCIIJIOBBIC CBOMCTBaA TBépIIBIX TECII, JKUIKOCTEH H ra3oB, DJJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCOUAllWA, raJIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus. npeoOpa3oBaHNE IBUKEHUN C UCIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalloB, B TOM YHUCIIE
HAaHOMATEpHaJOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpoMacHUMHAA UHOYKUUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX MarHMTOB. MAarHuTHOE MoOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CynIeprio3ulMd MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHayknuu. Kaptuna auHui MarHiTHOM MHYKIIUH TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oje MpoBOAHMKA ¢ TOKOM. KapTuHa NMHMI MHIYKIMA MarHUTHOTO TOJIS
JUTMHHOTO TIPSIMOTO IPOBOJIHUKA U 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaenicTBre NpoBOAHUKOB C TOKOM.

Cuna Ammnepa, €€ MOyJIb U HAaIIPaBIICHUE.

Cuna JlopeHua, €€ MoIayiap M HampaBjicHME. JIBHJKEHME 3apsDKEHHOM 4YacTHULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HMHAYKIUH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuu dapanes.

BuxpeBoe snexTpuueckoe moje. OJIEKTPOJABMKYIIAs CUjla HHIYKIUU B IPOBOIHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.
DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texumueckue YCTPOﬁCTBa U  TOPAKTHYCCKOC TIPUMCHCHUC: TIOCTOSAHHBIC MArHHWTHI,
SJICKTPOMAIrHUTEI, DJICKTPOABUTATCIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI], MHAYKIIWUOHHAaA ICYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.
JIuHMM MHIYKIMYA MarHUTHOTO TIOJIA.
B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.



SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.
IIpaBuno Jlenna.

3aBHCHMOCTD 3JICKTpOI[BI/I)KyIJ_[eI71 CHUJIbl MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHUTHOTO
IIOTOKaA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

Hccnenoanue qeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS SHCKTpOMaFHHTHOﬁ HWHAYKIHU.

Pa3pgean 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMacHuUmMHbsle Ko1e0anus

KonebarenbHass cucrema. CBoOoaHble MexaHMyeckue KojeOaHus. ['apmoHuyeckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKUX Kojiebanuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJIEOAHUSX.

Konebatenbupiit  koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJI€OaHUS B UA€aIbHOM
KOJeOaTeIbHOM KOHTYpe. AHaJorus MEXIy MEXaHUYEeCKUMH ¢ 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHMYecKue KosieOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEeOaHMUs.

[lepemennsblii Tok. CHHYyCOUIaTbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya W NOTpPEOIEHUE DIEKTPUUYECKON SHEPrumu.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa ucCHoIb30BaHUS

SJICKTPOSHEPTHU B MMOBCEIHEBHOM KU3HU.

TexHudeckue YCTpOﬁCTBa U TPAKTUUICCKOC MPHUMCHCHUC! BHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK,
TeHEpaTop NEPEMEHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojebaTeIbHOM CUCTEMBI (MIPYKUHHBIM MIIM MaTeMaTUYeCKUN
MasITHHK).



Hab6nronenue 3aryxaromnmx Kojie0aHui.
HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.
Hab6monenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHC mpu 1OCIIEIOBATEIBHOM COCIMHEHUHU PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monenb TUHUY SIEKTPOIIepeIadH.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH [IEpHOJia MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTHU U
MaccChl Ipys3a.

HccnenoBanue INEpEMCHHOIO TOKa B MHCIIKM M3 IIOCICAOBATCIIBHO COCIMHEHHBIX
KOHACHCATOPA, KaTYIIKU 1 PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE B0JIHbL

Mexanudeckue BOJIHBI, yCiIoBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs
u JuHa BoOJHBL. [lomepeunbie W TpojosibHbie BOMHBL. WHTepdepenins u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYYCHHS JJICKTPOMAarHUTHBIX BOJH. B3anmmuas
opueHTanus BekTopoB E, B, V B anekrpomarauTHOi BomHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHE, IpesoMIIeHue, Moisipu3anus, Aaudpaxuus, uHtepepeHuus. CKOpocTh

SJICKTPOMArdHuTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHEHue 3JIEKTPOMArHUTHBIX BOJH B TEXHHUKE M
OBITY.

[TpuHIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIIEKTPOMArHUTHOE 3arps3HEHUE OKPY KaAIOIIEH Cpebl.

TexHuuecKkrue yCTpPOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIMIIMHE, pajap, PaauONpUEMHHUK, TEIECBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.



KoneGmromieecs Tero Kak HCTOYHHK 3BYKa.

Habmionenue oTpaxeHus U MPEIOMICHHSI MEXaHUYECKUX BOJH.
Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.
3BYKOBOM pE30HAHC.

Habmromenne CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOM M YacCTOTOM
KOJIeOaHUiA.

WccnenoBanne  CBOMCTB — AJEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTephepeHIus.

Tema 3. Onmuka

I'eomeTpuyeckas onruka. [IpsaMonuHeiHOEe pacipOCTpaHEHNE CBETA B OJHOPOJHOM Cpelie.
JIyu cBera. ToUeUHBIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue H300paKCHUH B IUIOCKOM
3epKae.

[Tpemommenne cBeTa. 3aKOHBI NPEIOMIICHUS CBeTa. AOCONIOTHBIM  IOKa3aTeib
npenomieHud. IlosHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJTHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus cBeta. CnoxxkHbIi cocTaB 6emoro cera. L[ser.

Cobupatonue U pacceuBaronue nUH3bL. ToHkas nuH3a. DOKYyCHOE paccTosHUE W
ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHu B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHHKU. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX CHH(]A3ZHBIX

KOTCpCHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakuuoHHas pemérka. YciaoBHe HaOJIOJEHUS TJABHBIX
MaKCHUMYMOB IPH MaIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus csera.

TexHuueckue ycTpoicTBa M NPAaKTHYECKOE NPUMEHEHHE: OYKH, Jymna, QoTroamnmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIHOHHAS
pemeETKa, TOISTPOUSI.

Jlemoncmpayuu

[IpsamonuHetHOE pacnpoCTpaHEHUEe, OTpaKeHHWE W TMpejaomiieHue cBeta. OnTuyeckue
IPUOOPHI.



[TonHoE BHYTpeHHEe oTpakeHre. Moiesib CBETOBO/IA.
HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.
Mopenu MUKpPOCKOIIa, TEIECKOIIA.

HaGmronenne unatepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue aucnepcun cBera.

[Tonydenue crekTpa ¢ HOMOIIbIO MPU3MBI.
[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKINOHHON PELIETKH.
HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3Mmepenne nokaszaTesst MpeaoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300payKeHHUH B JIMH3aX.

HabGnronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cIeHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH

['paHuubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnienuanbHOW TEeOpuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BaKyyMe, MPUHLHII
OTHOCHUTEJILHOCTHA DWHIITEHHA.

OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIICHUE JTHHBI.

OHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b MacChI C 3HepFHeﬁ 1 UMITYJIbCOM pCHHTI/IBHCTCKOf/'I JacCTUIbI. BHCpFI/IH ITOKO.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmuol Keanmoeoii onmuKu

®otonbl. Gopmyna [Tnanka cBs3u sHEPrUn (HOTOHA C €ro YaCTOTOW. DHEPTUs U UMITYJIbC
¢dorona.



OtkpeiTue u wuccienoBanue Goroddpdexkra. Ombitet  A. [I'. CromeroBa. 3aKoHBI
dotoadekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnerue cBera. Onwitel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBa U MPAKTHUECKOE MpPUMEHEHHE: (OTORIEMEHT, (POTONATUUK,
coJiHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gorodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactunl. [lmanerapuas

mosenb atoMa. [locrymarer bopa. Usnydenue u mornomeHue (OTOHOB NPU MEPEXOAC aroma C

OJTHOTO YpPOBHS JHEpPruu Ha Apyrod. Bumsl crektpoB. CHekTp ypoBHEH »HEpPruu aroma
BOJIOPO/IA.

BousiHoBgI€ cBOMcTBa yacTull. Bosnbl ne bpoisnsa. KopmyckyiisipHO-BOJIHOBOM Tyanu3M.
CrOHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHe.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJTHBI Ta3epa.

Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue nuHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBHI, JIOKa3bIBAIOIINE CJI0KHOCTB CTpOCHMS  AIpa. OtkpeiTHE
panuoaktuBHOCTU. OnbITH Pezepdopaa 1o onpeneneHuto cocraBa paJioakTUBHOTO U3JIy4eHHs.
CgoiictBa anb(da-, 6era-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeliTpoHa. HykinonHas monens siapa [elizenOepra—lBanenko. 3apsin
anpa. MaccoBoe uucio siapa. M3oTomnsl.

Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacnaj. ['amma-usnydenue. 3aKoH
paZioaKTUBHOIO pacraja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.
SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTHUBBI  SACPHON
SHEPTreTUKHU. DKOJOTUUECKUE ACTICKTHI SAJIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHLI.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHuYecKue yCTpOMCTBa M NPAKTUYECKOE NMPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHast bomoOa.

Llemoncmpayuu
CUY€TynK HOHU3UPYIOLUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BuUTUA  acTpoHOMMM. lIpuknagHOe ©  MUPOBO33PEHYECKOE 3HAYEHHE
ACTPOHOMHH.

Bupg 3Bé3mH0r0 HeOa. CO3B€3,Z[I/I}I, SAPKUC 3Bé3ﬂbl, IJIaHCThI, UX BUIUMOC IBUKCHUC.

ConHeyHas cucrema.

Counnne. ConHeuyHast akTUBHOCThb. Mcrounuk sHepruu CosiHIa W 3BE3A. 3BE3MBI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPaJbHBIA KJIACC — CBETUMOCTB». 3BE3/bI
IJaBHOM MOCJIEA0BATEILHOCTH. 3aBHCHMOCTDh «Macca — CBETHMOCTBY» IS 3BE3J TIJIaBHOM
MoCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUH U 3BoonnK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3 /L.



Mnineunsiii [Iyte — Hama [Nanmaktuka. [Tonoxenue u aukenne Connua B ['anmaktuke. Tumbl
rajgakTuk. Paguoranmaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TajJaKTHK.

Bcenennas. Pacmmpenue Bcenmennoi. 3akon Xa66mia. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUH.
Yuenuueckue nabnrooenus

Habmtoienust HeBOOpYKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro MoyIIapus U sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.
Oo6o0maronee noBTOPeHUE

Ponp ¢u3uku w acTpOHOMUU B 3KOHOMHYECKOH, TEXHOJOTHYECCKOW, COIUAIBHOW U
STUYECKON cdepax [esATeNbHOCTH 4YelIOBEeKa, pOjb M MeCTO (U3MKH M acCTPOHOMUU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001EM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me)l(l'lpe}lMeTHbIe CBHA3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBisieTcss ¢ y4€ToM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nousmusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAy4YHOTO MO3HAHMUS:
SBJICHHE, Hay4yHbIM (akT, TUmnore3a, (U3MYECKash BEIMYMHA, 3aKOH, TeOopus, HaOIOJEeHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYecKHe (YHKIUHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
NPU3HAKYU OJO0HS TPEYTOJILHUKOB, ONPEIEICHUE IUIOIAIU TIIOCKUX GUryp U 00bEMa Ted.

buonoeus: snekTpuueckue SBICHUS B JKUBOW IpHpOJE, KojeOaTelbHble IBUKECHUS B
J)KUBOW TNPUPOJE, ONTUYECKHE SBICHUS B JKUBOM INPUPOJE, NEWCTBHE DPAJMALMM HA JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYN, KpUCTaJNIM4ecKas CTPyKTypa TBEpPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHaIU3.

l'eocpaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJIe)KU MAarHUTHBIX pyad, GoTochEéMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.



Texnonozus: MUHUM ~ 3IEKTpOIEpenad, TIEHepaTop  IEPeMEHHOr0  TOKa,  AIIEKTPOJABUraTeb,
WHIYKIMOHHAS T1e4b, pajap, pajdoONpHEMHHUK, TEIEeBU30p, aHTeHHa, TesnedoH, CBY-meds, mpoeKImoHHbIH
anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpPEJHEro OOIIero oOpa3oBaHMS
(0a30BbBIf  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
MeTaIpeMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE PE3yNbTaThl OCBOEHUsS ydeOHoro mpenmera «@Du3MKa» JOJDKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3ULUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTalUil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacIIupeHHe KU3HEHHOTO OIbITAa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

Cc()OPMHUPOBAHHOCTh  TPAKIAHCKOW IMO3MIHUKA OOYYaOMmErocs KaK AaKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

HpI/IHSITI/Ie TpaJII/IIII/IOHHI)IX O6HIG‘~IGJ'IOB€‘I€CKI/IX FYMaHI/ICTI/I‘IeCKI/IX 158 I{GMOKpaTquCKHX
LIGHHOCTEH;

TOTOBHOCTbL BC€CTHU COBMCECTHYIO HACATCIIBHOCTL B HHTCPCCAX TPAXKIAAHCKOI'O O6H_ICCTB8.,
Y4aCTBOBATh B CAMOYIIPABJIICHUHU B O6p8.30BaTCJ'ILHOI71 OopraHusaluvu,

yYMEHUE B3aMMOJEHUCTBOBATh C COLMAIbHBIMM HHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUSAMHU U Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIIbHOCTH;
2) NIATPHOTHYECKOTO BOCIIUTAHUS
c(OpPMHPOBAHHOCTh POCCUHCKOM Ipa1TaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHIKCHHSIM POCCHUICKUX
Y4EHBIX B 0071aCTH QU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:



c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U IMPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE B J€ATEIbHOCTH YYEHOTO;

OCO3HAHHWE JJMYHOTO BKJIAa B IIOCTPOEHHE YCTOWIHBOTO OYIyIIETO;
4)3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKIIOUYAs 3CTETUKY HAYYHOTO TBOPUYECTBA, MIPHUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIMTAHUS:
UHTEpEC K pasiMyHbIM cepaM NpOPEeCcCHOHANBHON eATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HM3MKOM M TEXHHUKOW, yYMEHHE COBEpINaTh OCO3HAHHBIM BBHIOOP Oymymiei

Mpo()eCCUU U PEeaTM30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CamMoO0pa3oBaHUIO B 00JacTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

C(i)OpMI/IpOBaHHOCTB 9KOJIOTUUYECKOM KYJIbTYpPbI, OCO3HAHUC r100aJILHOTO XapakTepa
OKOJOIHYCCKHX HpO6J'ICM;

IUTAHUPOBAHUE M OCYILIECTBICHHUE ACUCTBUH B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

paciMpeHrue OIblTa JOCATCIbHOCTH 9KOJIOTHYCCKON HAIpaBJICHHOCTH Ha OCHOBC
HMEIOIIUXCS 3HaHUM O (1)I/IBI/IK€;

7) HEHHOCTH HAYYHOT'0 O3HAHHUS:

C(OPMHPOBAHHOCTE  MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbHOCTHU, TOTOBHOCTDL B IMPOLECCEC U3YUCHUA (I)I/I3I/II(I/I
OCYIICCTBIIATE MPOCKTHYIO U UCCICIOBATCIIBCKYIO ACATCIIBHOCTD HHAUBUAYAJIBHO U B T'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeilcTBUS

Ba3oBrble JJornueckue aeiicTBu:



CaMOCTOSITENIbHO (OPMYJUPOBAaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OonpeacIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJIAATh 3aKOHOMEPHOCTH U ITPOTHBOPEYNA B paCCMaTPpHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX,

pa3palaThIBaTh IUJIaH PelIeHUs MPoOIeMbl C YUETOM aHAIN3a UMEIOIIUXCS MaTepPUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHBBI B JACATCIBHOCTH, OLCHHBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBUSIX pPEaJbHOIO, BHUPTYaJbHOIO M
KOMOMHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATbh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’I€M.
ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMH TOHATHAMU M METOJaMH (DU3HUYECKOU
HaYKU;

BJIaJIeTh HaBbIKAMM Yy4e€OHO-UCCIIEI0BATEIbCKOW M MPOEKTHOH NeATeNbHOCTH B OOJIACTH
(Gu3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MIOMCKY METO/I0B PELeHUs 3a1a4
(bu3nYeCcKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIQ/IETh BUAAMU JEITEIBHOCTU IO TOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpPHpETaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IUYHBIX Y4YeOHBIX CHTyallUsX, B TOM 4HCIE IpHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBSI3U W aKTyaJIU3MpOBaTh 3aJady, BBIJIBUTATh
TUIOTE3y €€ pelIeHMs, HaxOOuUThb AapryMEHThl Ui J0Ka3aTelIbCTBA CBOMX YTBEPXKICHUU,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOAC€ PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTUYCCKN OLICHUBATH
X JOCTOBCPHOCTD, IPOrHO3UPOBATE USMCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON NEATENbHOCTH, B TOM
quciIe IPU U3Y4YeHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEACITEILHOCTH;
YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIAraTh OPUTMHAIBHBIE TOAXObI U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:



BJIAJICTh HaBBIKAMU IOJIydyeHHs] MHGOpMALHUU (PU3NUECKOrO COJEpPKAHUSA U3 HCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJINW3, CUCTEMATU3aLUI H
MHTEpIpeTanrio HHPOPMALIUU Pa3THUHBIX BUOB U (OPM IMPE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCITIOJIb30BaTh CPEACTBAa HMH(POPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3MUYECKOrO COJEpXkKaHUA B PA3IMYHBIX (opMmaTax C yu&€ToM

Ha3HayeHWs: WHGOpPMAlMM U UEJNEeBOM ayAUTOPHM, BBIOMpas ONTUMANIbHYIO (opmy
MIPE/ICTABJICHUS ¥ BU3YAITH3ALIH.

KoMMyHMKaTHUBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISITh OOIIEHNE HAa YpOKaxX (PU3UKH U BO BHEYPOUHOH JACATEIHHOCTH,
pacro3HaBaTh NPCANOCHIIKHU KOH(bJII/IKTHI)IX CI/ITyaIII/Ifl U CMATYaTh KOH(i)JII/IKTI)I;

pa3BEPHYTO U JIOTUYHO H3jIaraTh CBOIO TOYKY 3PEHHS C MCIIOJb30BAHHEM SI3BIKOBBIX
CpPE/ICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON ¥ MHAUBUAYAJIbHON padOTHI;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JAEUCTBUHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

MNPpUHHUMATL LCJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbBIBATH W KOOPAHHHUPOBATH
JEHUCTBHSA IO €€ MOCTHXKEHHIO: COCTaBJIATH ILIaH ,Z[eI\/’ICTBI/II\/’I, pacnpencisit pojin € y‘IéTOM

MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU pabOThI;

OLICHMBATh KaYeCTBO CBOETO BKJa/a M KaKJIOT0 Y4acTHHKAa KOMaHbl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

rpeyaraTb HOBBIE IPOEKTHI, OLUEHHUBATh WJIEU C IO3UMLHUH HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATE TIIO3UTUBHOC CTPATECTHYCCKOEC TIIOBCACHUC B PA3JIMYHBIX CHUTyallUAaXx,
IMMPOSABJIATE TBOPUYECTBO U B006pa)KeHI/Ie, OLITH WHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:



CaMOCTOATCIIBHO OCYHICCTBIIATL IMO3HABATCIIBHYIO ACATCIIBHOCTH B obnacTu (1)I/I?>I/IKI/I n
ACTPOHOMUM, BBIABIIATH HpO6JIGMLI, CTaBUTH U q)OpMy.]'II/IpOBaTB COOCTBEHHEIE 3aa4uu;

CaMOCTOSITENIbHO COCTABJIATh IUTAH PENICHUS PAcuETHBIX M KA4eCTBEHHBIX 3ajlay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHUI;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHuE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U TMPOSIBICHHUIO DJPYIULIUU B obOnactd  (HU3MKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

AaBaTb OLCHKY HOBBLIM CHUTYyallUsM, BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LECIIAM;

BJIaJACTh HaBbIKaMU IM03HABATCIILHOM pe(bJICKCI/II/I KaK OCO3HaHHsA COBCPHIACMBIX IIGfICTBHI\/JI
N MBICJIUTCIIBHBIX MMPOIECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

MCIIOJIb30BaTh MPUEMBI peIeKCUH [l OLIEHKH CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B npouiecce nocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MTPOrPaMMBbI IO (PU3UKE TSt
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOYUYaIOLIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN

WHTEJUICKT, MPE/oIaraomuii chopMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CITOCOOHOCTH ITOHHMMATh CBOE OSMOIHOHAJIbPHOC€ COCTOSHHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM 3MOIIMOHAILHOM C(I)epBI, OBITH YBCPCHHLIM B 0666;

CaMOpPEeTyJIMpOBaHuI, BKJTFOYArOII€cro CaMOKOHTPOIJIb, YMCHUC IIpUHHUMATDb
OTBETCTBEHHOCTh 3a CBOE IIOBCICHHUC, CIIOCOOHOCTH aaanTupoBaTbCd K SMONUMOHAJIBHBIM
HN3MCHCHUAM U IIPOSABJIATH FI/I6KOCTB, OBITh OTKPBITEIM HOBOMY,

BHYTpEHHEHl MOTHBAIMM, BKJIOYAIOUIEH CTpeMJeHHE K JOCTHKEHHMIO LEIH U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;



OMIIaTHH, BKJ'IIO‘IaIOHIeﬁ CIIOCOOHOCTh ITOHMMATh SMOIHNOHAJIIBHOC COCTOAHUE OPYTHUX,
YUUTBIBATHE €I'0 IIPHU OCYIICCTBJICHUU O6H_IeHI/I${, CIIOCOOHOCTE K COYYBCTBHIO U COIICPCIKUBAHUIO,

COLMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTb BBICTPAUBaTh OTHOLICHUS C APYIrMMHU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kjacce nmpeaqMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

VUUTBHIBATh TPaHUIBl MPUMEHEHUS HW3YUYEHHBIX (U3NYECKUX MOJEeJeil: MaTepuaabHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJMIOTHO TBEPIOE TENO, MACAIBHBIA Ta3, MOJACIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN JJICKTPUYECCKUN 3apsjl NMPH pelICHUN
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (TMPOIECCHI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA W AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSMOJMHEWHOE [BIKEHHE, CBOOOAHOE MaJeHHUE Te,
JIBIDKEHHE TIO0 OKPY)XKHOCTH, WHEpLHMs, B3auMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeN, U3MEHEHHE 00bEMa TeN MpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, CIIApEHUE, KOHIEH CAIUs, IIJIaBJIeHHEe, KpUCTAJUIU3aI[Us,
KHUIIEHUE, BIAKHOCTh BO3JlyXa, TMOBHIIICHWE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJICHCTBHE 3aps/IO0B;

OMMUCBLIBATL MCXAHUYCCKOC IABUKCHUC, HCIIOJIb3YA (1)I/IBI/I‘{CCKI/IC BCJIMYHHBI: KOOpAWHATA,
IyTb, NCPEMECIICHUE, CKOPOCTh, YCKOPCHUEC, MAaCCa TECJia, CHUJIa, UMITYJbC TCJId, KUHCTUYCCKad
OHEpPTrUsdA, NOTCHIHUAJIbHAsA OJSHCEPTHUA, MCXaHUYCCKasd pa60Ta, MCXAaHUYCCKasA MOIIHOCTBL; IIpH
OMMCAaHUXW TPABUJIBHO TPAKTOBATH CbI/ISI/I"IeCKI/Iﬁ CMEBICJI HUCIIOJB3YEMBIX BCIMYMUH, HX
0003HAaYCHHUS U CINHUIIBI, HAXOJAHUTDH (bOpMy'J'H:I, CBA3BIBAONIUC NAHHYIO (I)I/IBI/I‘-IGCKYIO BCIIMYUHY
C ApYTYMMHU BCINYHNHAMU,

ONKCHIBaTh H3YYECHHBIE TEIUIOBbIE CBOWCTBA TEI U TEIUIOBBIE SIBJICHHS, MCIONb3YS
¢usnyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAJIpaTH4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora rasza, Kod(p(UIMEHT MOJIEe3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATENISA; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMS M EIVHULBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUYUHAM;



ONUCHIBaTh M3YYECHHBIC AJIEKTPUUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUYECKHUE SIBICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3sHOCTb MOTEHUUAJIOB; IMpPU OINMCAHUM IPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHHIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEITHUYNHAMU;

AHATM3UPOBATh (U3MUYECKUE MPOIECChl U SIBJIICHUS, WCHONB3Ys (DU3MUECKHUE 3aKOHBI U
MPUHIMIIBL: 3aKOH BcemupHoro Ttsrotenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIIMN CHJI, IIPUHITUIT
PaBHONPABUsI MHEPIMAIBHBIX CHCTEM OTCUETA, MOJCKYIISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUSI
BEIIICCTBA, TAa30BBbIC 3aKOHBI, CBS3b CPEIHEH KUHETUYECCKOW HHEPTHH TEIUIOBOTO JIBHKEHUS
MOJICKYJ C a0COJIFOTHOW TeMIlepaTypoi, MEpBbIi 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpW 3TOM pas3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOEe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH;

00BACHATH OCHOBHBIE IIPpUHIOMIIBI HeﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKUX YCTpOﬁCTB;
pasiiniaTth yCJI0BUA UX 0e30IaCHOT0 MCIIOIL30BAHUS B IMOBCEAHEBHOM KU3HU,

BBIMOJIHATh JKCIIEPUMEHTHl 110 HMCCIENOBAaHHUIO (DM3MYECKHUX SBJICHUH W TPOIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHHUH, TpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHUs (HU3MUECKUX BEIWYHH, TPH OTOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABl OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU MEX]ly PU3NYECKUMH BEIMYMHAMHU C UCIIOJIb30BaHUEM MPSIMBbIX
U3MEPEHUl, MpH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh pe3yibTaThl IMOJY4YECHHOMH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE TabmuU H rpaduKoB, AenaThb BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

coOuoiaTh MpaBwia 0€30MacHOrO TpyJda MpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHuUS;

pemath pacy€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONW MOJAENbI0, HCIOJIb3YS
¢u3nyeckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4ud BHIOMpATh (PU3NYECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXOIUMbIe IJs €€ peleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3UYEeCcKOl BEIMUHHBI,

pelniath KauyeCTBEHHbIE 3a/laud: BBICTPAWMBATH JIOTUYECKHM HEMPOTHUBOPEUYMUBYIO IEMOUYKY
PacCyXXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJIb30BaTh TPU  pEIIeHHMH Y4eOHbIX 3aJad COBpPEMEHHbIe HH()OPMALMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] ydeOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OpMAIUM, TOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaINIo;

MPUBOJIUTH MPUMEpPHl BKIIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00BbSACHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOpPETHYECKHE 3HaHUS 10 (U3UKE B TOBCEJHEBHOW JKU3HU JUIS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXPaHEHHS 3]I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, MJIAHUPOBATH PAOOTY
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYyallMsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAKJIOTO U3 YYACTHUKOB IPYIIBI B
peleHne paccMaTpruBaeMoi pooIIeMBl.

K xonny oOyuenust B 11 kJiacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (U3MKUA B (POPMHUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTHHBI MHMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOIHMH, B MPaKTUYECKON
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNCH: TOUYCUHBIH
NEKTPUYECKUN 3apsj, Jyd CBETa, TOYEYHbIM MCTOYHUK CBETa, SJCpHAas MOJEIb aroMa,
HYKJIOHHAsi MOZIEJIb aTOMHOTO si/ipa IIPH peleHUH GU3NUECKUX 3a/1a4;

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHITh UX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJICKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, D3JIEKTPOMArHUTHAS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM W JBWKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
nperomiieHue, WHTepdepeHnus, audpakinus W MOJSIPU3ANUAS CBETa, JUCIEPCHUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAINOAKTUBHOCTD;

ONKCHIBaTh M3YyUEHHBIE CBOICTBAa BEIIECTBA (DJIEKTPUUECKHE, MArHWTHBIE, ONTHUYECKUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIE SIBJIEHHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWJIa TOKa, 3JIEKTPHUUECKOoe
HaIpsHKEHUE, JJIEKTPUUECKOE COIIPOTUBIICHUE, PA3HOCTD IIOTEHLUAJIOB, SJIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuina Amnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MarHWTHOTO IOJIEH, MEepUoJa W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TApPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MpPH ONHUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

ONKCHIBaTh HM3YyUEHHBbIE KBAHTOBbIE SIBJIEHUS U TIPOLECCHI, MCIONb3Yyd (U3nUecKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPHOJ ToJypacmajia, SHEPIrHusl CBSI3U AaTOMHBIX Sjep, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJNB3YeMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIHUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAaUeHUE (PU3UUECKON BEIUYHHBI;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOIb3ysd (DU3MUYECKHE 3aKOHBI U
OPUHLOMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IAPAICIBHOIO  COCIUHEHUS



IIPOBOJHUKOB, 3akOH JDKoyis—JIeHnma, 3akOH JJIEKTPOMarHUTHOM  MHIYKIUH, 3aKOH
IPSMOJIMHEHHOTO PACIpOCTPaHEHUsI CBETAa, 3aKOHbI OTPAKEHUS CBETa, 3aKOHbBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DSJIEKTPUYECKOIO 3apsAja, 3aKOH COXpaHEeHHUs
MacCOBOT0 4YHCIIA, MOCTyNaThl bopa, 3aKkOH pajMOaKTUBHOTO paclajga, IpU 3TOM pas3jinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TpaHULBL,
00jacTh) IpPUMEHUMOCTH;

ONpEeNIEsATh HANpPaBJICHHE BEKTOpPAa MHAYKIIMM MAarHUTHOTO IOJS MPOBOJHHUKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIIUCHIBATDH I/1306pa)KCHI/Ie, COo31aBa€MoOC€ IJIIOCKHUM 3€PKAJIOM, TOHKOM JIHHSOI;'I;

BBITMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SBICHUI U MPOILIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUi: mpu 3TOM  (POpMYIHpOBaTh
npobiemy/3agady W TUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIWYHH, IMPH STOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS U HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPENIHOCTENH U3MEPEHMUIA;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKoB, [AenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEI0BAHMS;

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH NPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOro0 OSKCIIEPUMEHTA, Y4EeOHO-UCCIIEOBATENLCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pYyJOBAHUS;

pemiath pacu€THbIE 3aJaYd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbl0, HCIOIb3Ys
¢du3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOMpATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BENUYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOT0 3HaUeHUS (PU3NUECKON BEIHUNHBI,

peiiaTb KA4YCCTBCHHBLIC 3aJa4M: BBICTpAaWBATH JIOTHUYCCKU HCEIMPOTHBOPCUYHMBYIO ILCIIOYKY
paCCY)K,Z[eHI/Iﬁ C OHOPOI\/'I Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILICCKI/IC SBJICHUSA,

UCTIONIb30BAaTh TMPHU pEIICHWH YYeOHBIX 3a7Jad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIUU W TPEICTaBICHHUS Y4eOHOU W
HAyYHO-TIOMYJISIPHOW HWH(OPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHMKOB, KPUTHYECCKHU
aHAIM3UPOBATH MOTydaeMyro HH(OpMAIIHIO;

O0OBSICHATH IMPUHIUIIBI JehCcTBUSA MallIuH, HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB, pa3jiniaTtb
YCJIOBHA UX 0€30IaCHOTO HCI0IL30BaHUA B HOBC@)IH@BHOﬁ KU3HU,

MPUBOJIUTH MPUMEpPHI BKJIaZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;



UCIIOJIb30BAaTh TEOpETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpPaHEHHS 3JI0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IrpyIIle C BBINOJIHEHUEM PA3IMYHbBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBaTHO OLIEHHUBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB I'PYIIIBI B

peleHne paccMaTpuBaeMoi IPOOIEMBI.
TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
No HaumenoBanue pa3zienoB v TeM nporpaMmbl KonudecTtBo yacos
n/m Becero  KonTpoibHbIE [TpakTuyeckue
paboThI paboThI
Paznen 1. DU3UKA U METO/JIbIl HAYUHOI'O ITIO3HAHUS
1.1 ®wusuka U METOABI HAYYHOTO TO3HAHUS 2
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kwunematuka 5
2.2 Jlunamuka 7
2.3 3akoHBI COXpaHEHUS B MEXaHUKE 6 1 1
Htoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1  OcHOBBI MONEKYJIAPHO-KMHETUYECKOI TeopUuu 9 1
3.2 OcCHOBBI TEPMOJIMHAMUKH 10 1
3.3 ArperarHble cOCcTOsIHUSA BemlecTBa. Da3oBble 5
Mepexobl
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexTpocTaTHKa 10 1
4.2  TlocTostHHBIN 21eKTpHUUEcKUil TOK. TOKH B 12 1 2
Pa3IUYHBIX Cpeliax
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 5
11 KJJACC
Ne  HaumeHnoBaHue pa3fesnoB U TEM MPOTrpaMMBbl KomnuecTBo vacoB
n/n Becero  KontposbHbIe [TpakTnyeckue
paboThI paboThI
Paznen 1. JIEKTPOJAUHAMUKA
1.1  MaruauTHoe nojie. DIeKTpOMarHuTHas 11 1 2
WHTYKITHS
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1  MexaHUYEeCKHE U JIEKTPOMArHUTHBIE 9 1
KoJie0aHus

2.2 MexaHUYeCKHE U JICKTPOMAarHUTHBIE BOIHBL O 1
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Ne  HammeHnoBaHue pa3enoB U TEM MPOrpaMMBbl

KomnuectBo yacos

n/m Bcero  KontposbHbIe [TpakTrueckue
paboThI paboThI

2.3 Onruka 10 b

Wroro no pazneny 24

Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

3.1  OcHOBBI ceIMATIBHON TEOPUHU 4 1 b

OTHOCHUTEIIEHOCTH

Wroro no pazueny 4

Paznen 4. KBAHTOBASI ®U3UKA

4.1  DneMeHTHl KBAHTOBOH ONTUKH 6 b

4.2  Crtpoenue atoma 4 b

4.3  ArtomHOE SapO0 5 b

Htoro no pazneny 15

Paznen 5. JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN

5.1 DneMeHThI aCTPOHOMHHU U aCTPOPUUKH 7 1 b

Hroro no pasneny 7

Pa3nen 6. OBOBLIAIOHIEE IOBTOPEHUE

6.1 OO6oOmaromiee MOBTOPECHHE 4 b

Hroro no pasneny 4

PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME

MNOYPOYHOE INNIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KomnuecTBo 4acos

n/n Bcero Konrtponbnbie IIpaktudect
paboTsI paboTsI

1  ®wusuka — Hayka o nmpupoje. Hayunsle MeTo bl TO3HAHUS
OKpy>karolero Mupa. ®uznueckue 3akoHbl. Puznyeckue
TeopuH. [ 'paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U
TEOPUH.

2 Ponb u MecTo pusnkn B GOPMUPOBAHUN COBPEMEHHOU
Hay4YHOU KapTUHBI MUPA, B MPAKTUUYECKOM ESITEIIbHOCTH
moaei. [Ipuauun coorBeTcTBUSI. OCHOBHBIE 3JIEMEHTHI
(bu3nUecKoil KapTUHBI MHpA.

3 Mexannueckoe aBmxkeHne. OTHOCUTEIBHOCTE MEXAHUUYECKOTO
nBkeHud. Cucrema orcuéra. MarepuanbHasa Touka. [1yTs,
MepEMEILEHUE, CKOPOCTh, YCKOPEHHUE.

4 PaBHOMepHOC HpHMOHHHeﬁHOC JIBI>KeHHe. Pelienue 3agad.

5 PaBHOyckOpeHHOE MpSIMOTMHEHHOE ABUKEHHUE. Perenune
3a7ad4.

6 CBobogHOe majzeHue. Y CKOpeHHne CBOOOTHOTO MaICHUSI.
Pemrenue 3agau.

7  KpuBonuHueiiHoe ABMeHUE. J[BIKEeHHE MaTEpHATbHON TOUYKH

1


https://m.edsoo.ru/7f41c97c
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontpompabie Ilpaktuuect
paboThI paboThI

0 OKpyxHOcTHU. Pemenue 3anau.

8 IIpunuun otHocuTensHOCTH ["anmunes. MinepuuaibHbie 1
cuctemsl orcuera. [lepBriit 3akoH HproToHA.

9  Macca tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 1
3aKkoH HproTOHa [u1s1 MaTepruanbHON Touky. [IpuHnmn
OTHOCHUTENBHOCTH [ anmuies.

10 Tperwnii 3akoH HproTOHA 117151 MAaTEpHAIBHBIX TOYEK. 1

11 3akon BcemupHoro Tsarorenus. Cuna tspkectu. lleppas 1
KOCMHUYECKasi CKOPOCTb.

12 edopmarnuu. Cuna ynpyroctu. 3akoH I'yka. Bec Tena. 1

13 Cuna tperns. KosdpunuenT tpenus. Cuiia CONPOTUBIICHUS 1

IIpyu ABMKCHUU TCJIA B ) KUJAKOCTH UJIM I'a3e.

14 TlocrtynarenbHOE U BpalaTesIbHOE IBHXKEHUE a0COIIOTHO 1
TBEpAOrO Tena. Peruar. MoMeHT cuibl. [liieuo cumbl. YcnoBus
paBHOBecHsI TBEPIOTO TeJa.

15 HWwmnynbc MaTepranbHOM TOUYKH, CUCTEMBI MAaTEPUATbHBIX 1
To4eK. IMIynbe cuiibl. 3aKOH COXPaHEHHSI UMITYJIbCA.
PeakTuBHOE ABMXKEHUE.

16 Pabota u MomHOCTh cuibl. Kunetuueckas sHeprus 1
MaTepuaabHOW ToukH. Teopema 00 U3MEHEHUH KUHETUYECKOW
SHEPTHUH.

17 TlorennmanbHas sHeprus. [loTeHIManbHas YJHEPTHSI YIPYTO 1

nepopMupoBaHHOM npykuHbl. [loTeHIManbHas 3Heprus Tena
BOJIM3M OBEPXHOCTU 3EMIIH.

18 TIloTeHmanbHbIe U HEMOTEHIIMATbHBIE CHIIBI. CBS3b pabOTHI 1
HEMOTCHIUATBHBIX CHJI C U3MCHCHHEM MEXaHWYECKOH SHEPTUH
CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHUYECKOM SHEPTUH.

19 JlaGoparopHas pabota Ne 1 «VccnenoBaHue cBs3M pabOThI 1 1
CHJIBI C I3MEHEHUEM MEXaHWYECKOH SHEPTHH Tella Ha IPUMeEpe
pacTsHKeHUs PE3UHOBOTO KI'yTa.

20 KouTtponpHas padota Ne 1 mo reme «Kunemaruka. /Jlunamuka. 1 1
3aKOHBI COXPaHEHHS B MEXaHUKE).

21 OcHOBHBIE MTOJIOKEHHSI MOJIEKYJIIPHO-KUHETUIECKON TEOPHH. 1
BpoynoBckoe nsmxenue. uddysus. Macca u pa3mepsl
MOJIEKYIL.

22 XapakTtep IBMKCHUS M B3aMMO/ICHCTBHS YaCTHUI] BEIIECTBA. 1

Mogenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX TEIL.

23 Macca monekyn. KonmdectBo BemectBa. Moinb. [TocTosiHHas 1
ABorajzipo. Pemenne 3agau o teme "KonnuectBo BeniecTsa'.

24 TemnnoBoe paBHOBecue. Temriepatypa u e€ usmepenue. lllkana 1
teMmriepatyp Llenscus.

25 Wpeanbusrii ra3 B MKT. OcHoBHOe ypaBHeHue MKT. Pemenue 1
3aga4 no teme "OcHoBHOE ypaBHeHHE MKT".
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontpompabie Ilpaktuuect
paboThI paboThI
26 AOconroTHas TeMIieparypa Kak Mepa cpelHeil KHHETHYeCKOM 1
SHEPIUH JBIKEHHS MOJIEKYJ. Y paBHeHue MeHieneeBa-
Knaneiipona.
27 3axon JlanpToHa. ['a30BbIC 3aKOHBI. 1
28 JlaGopatopHas pabora Ne 2 «MccnemoBaHue 3aBUCUMOCTH 1 1

MEXJy HapaMeTpaMH COCTOSIHUSL pa3peeHHOro ra3a. OnbITHas
npoBepka 3akoHa ['eii-JIroccakay.

29 M3omporiecchl B UACAITBHOM ra3e 1 ux rpaduieckoe 1
npeacrasieHue. Pemenue 3ampayd no reme "M3omnporeccer.

30 BHyTpeHHss SHEPTUsi TEPMOJAUHAMUYECKON CUCTEMBI U 1
crocoObl e€ n3mMeHeHus1. KonmdecTBo TeIoTs u padora.
BHyTpeHHss SHEprusi 0THOATOMHOTO UJICAIBHOTO Ta3a.

31 Bwugsl Temonepenayu. 1

32 VYnenpHas TEIUIOEMKOCTH BemecTBa. KomnuecTBo Temmorel mpu 1
Terionepeaaye. AnuabdatHblil porecc.

33 TIlepBblii 3aKOH TEPMOJIMHAMHKH U €T0 IPUMEHEHHE K 1
M30TPOIIECCaM.

34 HeoOpatuMocCTh MPOIIECCOB B IpHUpoie. BTopoii 3akoH 1
TEPMOIUHAMUKH.

35 Ilpunuun aeicteus u KI1J1 TeruioBoit MalmHsl. 1

36 IMuxn Kapro u ero KII/I. 1

37 Dxomoruveckre MpoOIeMbl TETIOIHEPTETUKH. 1

38 Oo6o6maromuii ypok «MoutekyisipHas puszuka. OCHOBBI 1
TepMOAMHAMUKNY. Pemenue 3amay.

39 KontponbsHas padota Ne 2 o reme «MosekyssipHas pU3uKa. 1 1
OCHOBBI TEPMOTUHAMHKH.

40 TlapooOpa3oBaHue U KOHACHCANH. VcapeHne U KUTieHHe. 1

41 AOGcoiroTHas ¥ OTHOCUTENbHAS BIAYKHOCTh BO3AyXa. 1

Haceimennsiit nap.

42 Teépnoe Teno. Kpucrammnyeckne u aMopHBIC TeTa. 1
AHU30TPOINS CBOUCTB KPUCTAILIOB. JKUKUE KPUCTAIIIBI.
CoBpeMeHHbIE MaTEPHAIIBI.

43 TlnaBiieHWe W KpUCTAUIA3ANHMS. Y ANbHAS TEIUIOTA TIIaBJICHUS. 1

Cybnumarus.
44 VYpaBHEeHHE TEIUIOBOTO OanaHca. Perenue 3amad. 1
45 DnexTpuzanus Tel. DIeKTpudecKuid 3apsa. JlBa Bumaa 1

QJICKTPHUYCCKUX 3apsA10B.

46 IIpOBOAHMKH, AUIIEKTPUKH U TOTYIPOBOJIHUKH. 3aKOH 1
COXPaHEHMs NIEKTPUUECKOTO 3apsizia.

47 BzaumopeiictBue 3apsoB. 3akoH Kymona. Toueunsrit 1
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontpompabie Ilpaktuuect
paboThI paboThI

BJIEKTPUYECKUN 3apsl.

48 Hampsok€HHOCTB 3JEKTPUUECKOTo mouist. [IpuHimmn 1
CYNEPIO3HULIMH IIEKTPUYECKUX MTOJIEH. JINHNN HanpsyKEHHOCTH.

49 Pabora cun anekrpoctaTudeckoro nois. [Torennuan. Paznocts 1

IIOTEHIIAAJIOB.
50 IIpoBOAHUKHU U TUDIEKTPUKH B DIIEKTPOCTATUIECKOM IIOJIE. 1
JuanekTpudeckas IpOHULAEMOCTb CPE/IbL.
51 Dnexrpoémkocts. KonaeHncaTop. DHEprust 31eKTpHUECcKOro 1
110JI11 KOHAEHCATOopA.
52  DnexTpo&MKOCTh MIIOCKOT0 KOHJEHCATOpa. DHEPTHUs 1
3apsHKEHHOr0 KOHJIEHCaTopa.
53 JlabGopartopHas padora Ne 3 "M3mepenue 3meKTpoEMKOCTH 1 1
KOHJIeHcaTopa'.
54 IlpuHuun aelcTBUs U NPUMEHEHUE KOH/IEHCATOPOB, 1

KOIMPOBAJILHOTO amiapara, CTpyHHOTo IIPHHTEpA.
DneKTpocTaTHuecKas 3aluTa. 3a3eMJICHHE 3IEKTPOIprOOpOB.

55 DIIeKTpUUYECKHU# TOK, YCIOBHS €0 CYIIECTBOBAHMUS. 1
[Tocrosiuubiii Tok. Cuna Toka. Hanpsikxenue. ConmpoTUBICHHE.
3axon Oma jJ1 yyacTka 1enu. Buabsl coequHenus
MTPOBOHHUKOB.
56 IlocnemoBarenbHOE, MapatieabHOE, CMEIIAHHOE COeTMHEHUE 1 1
poBoAHUKOB. JIaboparopHas padota Ne 4 «3yuenue
MOCIIEI0BATEIHHOTO U MApauIeTbHOTO COSTUHEHNUS

MIPOBOTHUKOB.
57 PaboTa 1 MOIIHOCTH AMEKTPUUECKOTO TOKa. 3akoH JIkoys- 1

Jlenua.
58 3akon OMa JuIs TOJIHOM (3aMKHYTOMN) 3JIEKTPUUECKOH LIeTH. 1 1

Kopotkoe 3ambikanue. Jlabopatopnast pabora Ne 5
«U3mepenne D/1C ucToyHmKa ToKa U €ro BHYTPEHHETO
COITPOTHBIICHUS.

59 DrekTpoHHas MPOBOJAUMOCTH TBEPABIX METAUIOB. 3aBUCUMOCTh 1
COMPOTHUBIICHUS METAJIIJIOB OT TEMIIEPATYPHI.

CBepXIpOBOANMOCTS.

60 DmexTpuyeckuii TOK B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX 1
MyYKOB.

61 IlomynpoBOAHMKH, X COOCTBEHHAsI U IPUMECHAS 1

npoBoauMocTh. CBOMCTBA Pp—N-TIepexoaa.
[TonympoBOTHUKOBBIE MPUOOPBHI.

62 DrnexTpuuYeCKUi TOK B paCTBOpAX U paciiaBax dJIEKTPOIHUTOB. 1
DIIEKTPOJIMTUYECKAS] JUCCOIUALIMS. DIIEKTPOIIN3.

63 Dnextpuueckuii TOK B razax. CaMOCTOSTEbHBIA U 1
HECaMOCTOSATENbHBIN pa3psan. Monnus. [Inasma.

64 DnexTpuyeckre MpuOOPH U YCTPOHCTBA U UX MPAKTUIECKOE 1
npuMeHeHue. [IpaBnina TexHuKn 0€30MacHOCTH.

65 OO6oOmaromuii ypok mo TeMe « IJEKTPOTUHAMHUKAY. 1


https://m.edsoo.ru/ff0c6ce4
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
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

No Tema ypoka KonnuectBo yacoB
n/m Bcero Kontponbnele IIpaktuuect
paboThI paboThI
66 KontponbHas pabota Ne 3 mo Teme «DneKTpocTaTUKA. 1 1
[TocTostHHBIN 35€KTpUYECKU TOK. TOKM B pa3IM4YHBIX Cperax».
67 PesepBubIil ypok. KonTponbsHas paboTa mo teme 1
"DnekTpoauHaMuka'.
68 PesepBubiil ypok. O0oOmaromuii ypok mo remam 10 kiacca. 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 5
11 KJIACC
Ne Tema ypoka KommuectBo yacos
/1 Bcero Konrtpombubeie [IpakTruec
paboThI paboThI
1 TIlocTosiHHBIE MAarHUTHI U X B3auUMoOJeiicTBre. MaruutHoe 1
rosie. BEeKTop MarHuTHOM MHAYKIMH. JINHUM MarHUTHON
WHIYKIIUH.
2  MarnuTHoe nojie MpoBOIHUKA ¢ TokoM. OmbIT DpcTena. 1
B3anmMopeincTere MpoBOJHUKOB C TOKOM.
3 JlaGoparopHas pabora Ne 1 «/3ydeHre MarHUTHOTO TIOJISI 1 1
KATYIIKH C TOKOM.
4 ]JleiicTBUE MarHUTHOTO IOJISl HA MPOBOJHUK C TokoM. Cuiia 1
Awmnepa. MccnenoBanue 1elCTBUS NOCTOSHHOIO MarHUTa Ha
pPaMKy C TOKOM.
5  /JleiicTBUE MarHUTHOTO IMOJIS HA JABMXKYIIYIOCS 3apsSHDKEHHYIO 1
yactuiy. Cwna Jlopenia. Pabota cuiet Jlopenna. Permenue
3ajau.
6 DnexTpomarHuTHas UHIYKLIUA. [IOTOK BEKTOpa MarHUTHOM 1
uHaykuuu. O/1C nHaykuuu. 3aKoH IeKTPOMarHuTHOM
uHaykun Papazes.
7 JlaGopatopHas pabota Ne 2 «VccrnenoBaHue sBICHUS 1 1
AIIEKTPOMArHUTHON MHYKIIHW.
8 HunyktuBHOCTH. SIBiIeHne camonuaykimn. DJ[C 1
CaMOMHYKIIMH. DHEPTHsi MArHUTHOTO MOJISI KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.
9 TexHuYeckue yCTPOWCTBA M UX MMPUMEHEHHE: TOCTOSTHHBIC 1
MarHuThl, 3JIEKTPOMArHUTBI, JJIEKTPOABUIaTEIb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHI, MHAYKIIHOHHAS 11€Yb.
10 OO6oOmaromuii ypok mo teMe «MarHuTHoe ToJe. 1
DNEeKTpOMarHuTHas HHIYKLUS.
11 KonrponsHas padora Ne 1 o Teme «MarauTHoe mosie. 1 1
DNeKTpOMarHuTHAs HHIYKITUSD).
12 CroOomHbIe MexaHWYeCcKHe KojieOanus. ['apMoHmUIecKre 1
KosiebaHus. YpaBHEHHE TAPMOHHUYECKUX KOJICOAHUH.
[IpeBpatienue s3Hepruu.
13 JIaGoparopnas padota Ne 3 «lccrnenoBanue 3aBUCUMOCTH 1 1


https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbnbie IIpakTudec
paboThl paboThI

Nepro/ia MaJbIX KojaeOaHHii rpy3a Ha HUTH OT JJIMHBI HUTH H
MacChl Tpy3a».

14 KonebarenbHbiit KOHTYp. CBOOOAHBIC AJICKTPOMArHUTHBIC 1
Kosie0aHus B UICATBHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXy MEXaHUYECKUMU H JIEKTPOMArHUTHBIMHU KOJICOAHHSIMH.

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HICATHHOM 1
KoJieOaTeIbHOM KOHTYPE.

16 IlIpexncraBneHue o 3aTyxaromux KojaebaHusx. BeIHYXIeHHBIC 1
MexaHuveckue Konebanus. Pesonanc. BeiHYKIeHHBIC
OJICKTPOMArHMTHBLIC KOJIeOaHusl.

17 Tlepemennslii Tok. CUHYCOUJAIbHBIN IEPEMEHHBIN TOK. 1
MoOUIHOCTb IEPEMEHHOI0 TOKa. AMIUIMTYIHOE U JIeHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHMUS.

18 Tpancdopmarop. [IponusBocTBO, epenada u MoTpedIeHNUE 1
AJIEKTPUYECKON IHEPTHUH.

19 VecerpoiicTBO U MpakTHYECKOE MPUMEHEHHUE IIEKTPHIECKOT0 1
3BOHKA, TEHEPATOpPa MEPEMEHHOT0 TOKA, TUHUI
ANEeKTponepeaay.

20 Dkoynoruueckue pucKH Mpu MPOU3BOACTBE FNEKTPOIHEPTHH. 1

KyneTypa ncnons3oBaHus 3J€KTPOIHEPTUU B IIOBCEHEBHON
KU3HHU.

21 MexaHuueckue BOJHBI, YCIOBUA pacnpocTpaHeHus. [lepuos. 1
CkopocTb pacnipocTpaHeHUsl U JuIMHA BOJIHBL. [lonepeuynsie u
IIPOJOJIbHBIE BOJIHBI.

22 3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Beicota Tona. Tem6p 1

3ByKa.
23 DneKTpOMarHUTHBIE BOJIHBI, X CBOHCTBA U cKopocTh. [llkana 1
3JIEKTPOMArHUTHBIX BOJIH.
24  TlpuHUMIBI PaAUOCBA3U U TeNEBUCHUS. Pa3BuTHE CpeacTB 1
cBs3u. Pagnosokamust.
25 KonrtponbsHas padora Ne 2 o Teme «KoneOaHUs U BOJTHBI. 1 1
26 IIpsimonuHeitHOe pacipocTpaHEeHHe CBETa B OIHOPOIHOM cpene. 1
Todeunslil HICTOUYHMK cBeTa. JIyd cBera.
27 OrtpaxeHHe cBeTa. 3aKOHBI OTpaxkeHHs cBeta. [locTpoeHne 1
1300pa’keHUH B IIIOCKOM 3€pKaJie.
28 IIpenomienue cera. [lonHoe BHyTpeHHEE OTpaXKEHHE. 1
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO OTPAKEHHUS.
29 JlaGopatopnas padota Ne 4 «3MepeHue mokasaress 1 1
MIPETOMIICHHUS CTEKIIa.
30 JIunssl. [Toctpoenue uzobpaxenuit B mua3ze. @opmyiia TOHKOM 1
JUH3bI. Y BETUYEHUE JTUH3BL.
31 Pemenue 3ama4 o Teme "3aKOHBI OTPAKCHUS U TPEITOMIICHHS 1

cBera'.


https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbnbie IIpakTudec
paboThl paboThI
32 Jlucniepcust cBera. CloXxHBINM cocTaB Oenoro ceeta. L[Ber. 1 1
JlabopaTtopHas padora Ne 5 «HaOnroeHue TUCTIEpCUHA CBETAY.
33 MHnurepdepennus cera. Judpakmnus ceera. JudpakinmonHas 1
peléTKa.
34 TlomepeuHocTh CBeTOBBIX BOJH. [lossipuzanus cBera. 1
35 Omnruueckue npuOOPH U YCTPOMCTBA U YCIOBUS UX 1

0€301acHOTO MPUMEHEHHS.

36 I'paHuIBI IPUMEHUMOCTH Kiaccuueckoi mexanuku. [loctymarer 1
CHEeUUaIbHON TEOPUU OTHOCUTEIBHOCTH.

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIeHE BPEMEHH U 1
COKpAILICHHUE JIIUHBI.

38 DHeprus u UMITYJIbC PEISITUBUCTCKON YacThllbl. CBsi3b Maccei ¢ 1
SHEPTrUeu U UMITYJIbCOM. DHEPTUs MOKOS.

39 KontponbHas pabota Ne 3 mo teme «Ontuka. OCHOBBI 1 1
CTEIUATBHON TEOPHH OTHOCHTEIBHOCTI.

40 ®oronsl. Dopmyna [Tnanka. JHeprust U UMITYIILC GOTOHA. 1

41 OrtxkpsiTue u uccienoBanue Gorodddexra. OnbiTel A. T 1
Cronerona.

42 3akonbl porodddexra. YpaBHeHUE DIHIITEHHA IS 1
doroaddexra. «Kpacnas rpanuna» porordpdexra. Pemenue
3a1ad.

43 Jasaenue cBera. OnbiTel I1. H. JIeObeneBa. XumMuueckoe 1

JIEVICTBHUE CBETA.

44 TexHHUYECKHE YCTPOICTBA U MPAKTUYECKOE TPUMEHEHHUE: 1
($boTorMEeMEHT, POTOAATUHK, COJTHEUHas OaTtapes, CBETOAHO/I.

45 Permrenue 3a1a4 110 TeMe «DJIEMEHTHI KBAHTOBOU OIITHKHY. 1

46 Mogpens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuto o- 1
gacrtull. [ImanerapHas Moiens aTroma.

47 Tloctynatsl bopa. 1

48 W 3myuyeHue U norjouieHne GOTOHOB MPH MEPEXOJIE aTOMA C 1
OJIHOTO YPOBHSI SHEPTUU Ha Apyroi. Buabl ciekTpos.

49 BoiHOBBIC CBOICTBA YacTHIl. BomHsl e Bpoits. 1
KopmyckynsipHO-BosIHOBOM yanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE H3ITydeHHE.

50 OrxkpeiTre paguoakTuBHOCTH. OMBITH Pesepdopnaa mo 1
OIIPEAEIIEHUIO COCTAaBA PAJIMOAKTUBHOTO U3IIYy4ECHHUS.

51 CgoiicTBa anbda-, 6eta-, raMma-uznydenus. Bnusnue 1
PaaOaKTHBHOCTH HA JKUBBIC OPraHU3MBI.

52 OtkpeITHE IPOTOHA M HEWTpOHA. M30TOmBI. Anbda-pacnan. 1
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbnbie IIpakTudec
paboThl paboThI

U3Iy4YEHUE.

53 DmHeprus cBs3U HYKJIOHOB B sifipe. SlnepHbie peakuuu. Snepusii 1
peaxtop. IIpobaembl, nepcreKTUBBL, FKOJOIMYECKUE aCTIEKThI
SIEPHOM SHEPTETUKH.

54 DOnemeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA. MeTO b 1
HaOJIIOJICHUS U PETUCTPAIIMHU JIEMEHTAPHBIX YyacTull. Kpyrisrii
cron «DyHIaMEeHTalbHbIE B3aUMOJICUCTBUS. ETUHCTBO
(hbU3UIECKON KapTUHBI MUPaY.

55 Bwun 3Bé3nHoro Heba. Co3Be3aus, ipKue 3BE3IbI, INIAHETHI, UX 1
BuuMoe aBmxkenne. CoitHedHas cucTeMa.

56 Comnnue. Conneynas akTuBHOCTh. ctounuk sHeprun Comanan - 1
3BE3I.

57 3BE37bl, UX OCHOBHBIE XaPAKTEPUCTUKU. 3BE3/IbI INIABHOU 1
MOCJIeIOBATEIbHOCTH. BHYTpEeHHEE cTpOoeHHE 3BE3I.
CoBpeMeHHbIE MTPEJICTABICHUS O IPOUCXO0XKICHUH U 3BOJIIOLIUN
CounHua u 3BE311.

58 Mueunsiit [Tyte — Hamia [Nanaktuka. [TomoskeHne u IBIKEHUE 1
Connna B [Nanaktuke. [Nanaktuku. YEpHbIE IBIPHI B sApax
TaJlaKTHK.

59 Bcenennas. Pa3beranue ranakrtuk. Teopus bonbiioro B3pbiBa. 1
PenukroBoe u3inydyenue. MeraranakTuka.

60 Hepermennsle npo0IeMbl ACTPOHOMUH. 1

61 KontponbHas pabota Ne 4 o Teme «IeMEHTHl ACTPOHOMUU U 1 1
acTpoU3UKM».

62 O6obmaronuii ypok. Posb pu3uku u actpoHOMUY B 1

9KOHOMUYECKOHN, TEXHOJOTHYSCKOM, COIIMAILHON M S THUECKOM
cdhepax neaTenTbHOCTH YeIOBEKa.

63 OO6obOmaromuii ypok. Pois 1 MecTo GU3UKH 1 aCTPOHOMHH B 1
COBPEMEHHOW HayYHOH KapTHHE MUPA.

64 O6o6matomuii ypok. Ponb pusnueckoii Teopun B 1
(hopMHUpPOBaHHUY MPECTABICHUN O PU3NUECKONW KapTUHE MHPA.

65 Oo6ob6marommii ypok. Mecto (hu3ndeckoit KapTHHBI MHpa B 1
00111eM psIZTy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUN O TPUPO/IE.

66 PesepBHBINH ypok. MarHUTHOE TI0JIe. DIIEKTPOMAarHUTHAS 1
WHTyKIIHSI.

67 PesepBHblil ypok. Ontuka. OCHOBBI CIIELIUATIBHON TEOPUU 1
OTHOCHTEIIBHOCTH.

68 PesepBHbIil ypok. KBaHnTOBast pu3nka. D1eMeHTHI aCTPOHOMUH 1

U acTpO(U3HKH.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

Beeaurenannsiel. http:/nsportal.ru - conuanpHas ceTh paOOTHUKOB 00pa30BaHUSI.

2. http://markx.narod.ru/pic/ -pusuka B mkoie.

3. http://festival.1september.ru/articles/ - ¢dyctuBans negarornueckux uueit "OTKPBITHIA ypoK".
4. http://www.fizika.ru/ - caiit mist yuureneil pu3nky u UX yICHUKOB.

5. http://lwww.physics.ru/ - marepuasbl o Gpu3uKe.

6. www.ege.edu.ru - uadopmanuonuslit mopran EI'D.

7. http://school-collection.edu.ru/ - enunas komnekius [{OPoB
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