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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHsS Ha YPOBHE CpEIHEro O0OIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IOJIOKEHUU U TPEeOOBAHUM K pe3ylbTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c ydé€rom (enepanbHOl paboueld MporpaMMbl BOCIHTAHHUS U
KOHIIETIIIMM TpenoAaBaHus yuyeOHoro mpeamera «@Dusmka» B 00pa3oBaTEIbHbBIX
Opra’u3alusax Poccuiickon denepanny, pean3yIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

ConepkaHue TmporpaMMbl 1O (U3MKE HampaBiIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAyYHON KapTUHBI MUpa oOydaronuxcs 10—11 kinaccoB npu o0ydeHun
ux Qu3uke Ha 60a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOJXO0/a.
[Iporpamma no pusuke coorBercTByeT TpeboBanusM OI'OC COO k nmaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIllPEIMETHBIM Pe3yJibTaTaM O0Yy4YEHUSs, a TaKxKe
YYUTBHIBAET HEOOXOAMMOCTh peaju3aldyd MEXKIPEAMETHBIX CBs3ed (PHU3UKH C
€CTECTBEHHO-HAYYHBIMHU Y4E€OHBIMU TIpeIMeTaMu. B Hell onpenesnstoTcs OCHOBHbIE
LEIU U3y4eHUs! (PU3UKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, INIAHUPYEMBIE
pe3ynbTaThl OCBOGHHS Kypca (DU3MKUA: JIMYHOCTHBIE, METaIllpEeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHHpYEMbIE pe3yJbTaThl OCBOCHMSI Kypca (PM3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 TOAaM 00 Yy4YEeHHUS;

e cozepxaHue yuyeOHoro npeamera «dusuka» no rogam ooyyeHus.

®dusuka Kak Hayka O HambOosee OOHIMX 3aKOHAX MPUPOJIbI, BHICTyMHas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIA BKJIaJ B CUCTEMY
3HaHu#U 00 okpyxatoriem mupe. LIkoabHBIN Kype PU3NKH — CUCTEMOOOPA3yOIuit
JUISL €CTECTBEHHO-HAYYHbBIX YY€OHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBICHUM, HM3ydaeMbIX XHUMHUEH, OHOIOTHEH,
dusnueckorr reorpadueit u acTpoHomMmuen. lcmonp3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pPa3HOOOPa3HBIX TEXHOJIOTUH B c(pepe IHEPreTHKH, TPAHCTIOPTa, OCBOCHUS KOCMOCA,
IIOJIyYE€HHsI HOBBIX MATE€pUajOB C 3aJaHHBIMHM CBOWCTBAMHU W JApyrux. M3yudenwne
(pM3UKM BHOCUT OCHOBHOM BKJIaJl B (pOPMHUPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydarouuxcs, B (OpMHUPOBAaHHE YMEHHUU NPUMEHSITh HAYYHBIH METOA
MO3HAHUS NPH BBIOJHEHUN MU YY€OHBIX HCCIIEI0BaHUM.

B ocHOBY kypca (hu3ukH 119 YpOBHS CpEAHEro 0011ero 00pa3oBaHMs OJI0KEH
pAA UAEH, KOTOPBIE MOKHO pacCMaTpyUBaTh KaK MPUHLUIIBI €0 TOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl KypcC SIBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MAaTepUall U3 BCEX pa3/iesioB (M3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.



Hoesn eenepanuszayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (U3HUKH
00BbenMHEH BOKpPYr (HU3MYECKUX Teopwil. Bemymmm B Kypce sBisieTcs
(opMHUpOBaHUE NPEJCTABIECHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
ToJIe.

Hoesn cymanumapusayuu. EE peanuzanus NpeAnonaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3NYECKON HAayKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH
Y DKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypce pusnuku npemnosaract 3HaKOMCTBO
C LIUPOKUM KPYroM TEXHHYECKUX U TEXHOJIOTUYECKUX MPUJIOKEHUN H3YyYECHHBIX
TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanu3yercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJEpXaHMs, TMOCBSIIEHHBIX O3KOJOTMYECKHM IMpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJOTHM, a TaKKe OOCYXKICHHUS
po0JIeM palOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOIMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHM dJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEIHEro oOIero
o0pa3oBaHus SIBISIIOTCS (u3nyeckue Teopuu (popMUpOBAHUE IMPEACTABICHUIN O
CTPYKTYpE MOCTPOEHUS (PU3NIECKON TCOPUH, POIU (PyHIAMEHTAIBHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX MPEACTABIECHUSIX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPH, TSI OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U TTPOIIECCOB).

CucTeMHO-1eATEeIbHOCTHBIN MOAXO0J B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTAIBHON AeATENbHOCTH OOYYaroIIUXCS.
Jl51s 6a30BOTO YPOBHS Kypca (PM3HKH — 3TO UCTIOIH30BAHUE CHCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPBIE B IPOTpaMMe
no ¢usznke o0ObEAUHEHBI B OOUIMH CIHCOK YYEHUYECKUX MPAKTHUECKUX Pa0OT.
Boigenenne B yka3aHHOM TMepedHE J1abOpaTOPHBIX paboOT, MPOBOAUMBIX IS
KOHTPOJISI U OLEHKH, OCYILECTBIIACTCA YYaCTHUKaMH 0Opa30BaTeNIbHOTO Mpolecca
UCXOAs U3 OCOOCHHOCTEH TUIAaHUPOBAHUS M OCHaIlleHUs KaOuHera Quauku. [lpu
3TOM O0ecreynBaeTcsl OBJIaJeHUE OOYYaIOIMMUCA YMEHUSIMU TMPOBOIUTH
KOCBEHHBIE W3MEPEHHMs, MCCIEAOBAHUS 3aBUCUMOCTEM (PU3NYECKUX BEJIMYUH H
MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHUE yaensieTcs pelieHUIo pPacu€THBIX U KaueCTBEHHBIX 3a7au.
[Tpu 3TOM AJis1 pacu€THBIX 3a7ja4 MPUOPUTETOM SIBJISIFOTCS 33J]a4l C SIBHO 3a/1aHHOM
¢u3nYecKkoil MOMAENBIO, TO3BOJSIONIME TMPUMEHSATH U3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOrO paszfena Kypca, TaK M HUHTErpUpys 3HAHUS U3
pa3HbIX pasaenoB. [ KadeCTBEHHBIX 33]a4 MPHUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OO0BSICHEHHE NPOTEKaHUS (PU3UYECKUX SBICHUM W MPOLIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyrolre BbIOOpa (PU3MUECKOW MOMAENTH IJisi CHTYalluH MPaKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa.



B cootBercTBuu ¢ TpedoBannsamMu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
oOecrieyeHnto0 yueOHOro mporecca 0a3oBblil ypOBEHb Kypca (PU3HKM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUsl JOJDKEH H3Y4aTbCsd B YCIOBUSIX MPEAMETHOTO
KaOWHeTa (PU3MKU WM B YCIOBUSX HHTEIPUPOBAHHOIO KaOWHETAa MPEIMETOB
€CTECTBEHHO-HAyYHOI 0 IMKJIa. B kabuHeTe Gu3NKHU NOKHO OBITH HEOOXOIMMOE
nabopaTopHoe OOOpYy/IOBaHWE Il BBIMOJHEHUSI YKa3aHHBIX B MpOrpaMme 1o
(du3MKe YYEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPAlMOHHOE 000pY10BaHHUE.

JlemoHcTpanoHHoe o0opynoBaHue (opMUpYeTCs B COOTBETCTBUU €
OPUHIIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U  O0ECIEYMBAET IOCTAaHOBKY
NEPEUYHUCIECHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlUi IS
UCCIICIOBAHNSA  M3Yy4YaeMbIX SIBJIEGHUHM U  IPOLECCOB, DJMIMUPUYECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.

JlabopatopHoe oOOpymoBaHWE MJisi YYEHWYECKUX MPAKTHUYECKUX pPadoT
(GopmupyeTcsl B BHUJIE€ TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX OOydamuxca. TeMaTH4ecKne KOMILUIEKTHI
1a00paTOpHOr0 O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
UCMOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX NPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IU(PPOBBIX JTa00pATOPUiA.

OCHOBHBIMM LIENISIMU U3y4€HUS (PU3HKHU B 00IIEM 00pa30BaHUM SIBISIOTCS:

e (opmupoBaHHe HHTEpeca M CTPEMIJICHHS OOYyYaroUXCs K HaydYHOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX MHTEUIEKTYaJlbHbIX U TBOPUYECKUX
CITOCOOHOCTEM;

e pa3BUTHE NMPEACTABJICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHUE
UCCIIEZI0BATEIbCKOr0 OTHOILEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHKEe HAYYHOTO MUPOBO33PEHHUSI KaK PE3yJIbTaTa U3y4EeHHUsS] OCHOB
CTPOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

e (opMUpOBaHHE YMEHUH OOBSCHATH SBJICHHUS C  MHCIIOJIB30BAaHUEM
($u3NYECKUX 3HAHUN U HAyYHBIX JI0KA3aTEIbCTB;

e (opMupOBaHUE TPENCTaBICHUN O poNM (U3UKHU IS Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHne 3TuX 1eneld 00ecreurnBaeTCs pEelIeHUEM CIENYIOIUX 3a7a4 B

npoliecce U3y4eHust Kypca (pU3uKu Ha ypOBHE CpETHEro o0IIero oopa3oBaHus:

e IPUOOpPETEeHHE CUCTEMBI 3HaHUHM 00 00IINX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAHHKY, MOJEKYJSIpHYIO (U3HKY,
AJIEKTPOJMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI aCTPOPU3HKHY;

e (opmupoBaHHEe YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS TS
OOBsICHEHUsSI (U3MYECKUX SBIEHUH B MpUPOAE U Uil TNPUHATHUS
MMPAKTUYECKUX PELIEHUN B IOBCEAHEBHOM KU3HU,



e OCBOGHHE CIIOCOOOB peIICHHUS pa3NIUYHBIX 337a4 C SIBHO 3aJaHHOMN
busnyeckoil MOJENbI0, 3a7ad, TOAPa3yMEBAIOIIUX CaMOCTOSTEILHOE
co3anue PU3NYECKON MO, aICKBaTHON YCIIOBUSIM 3a/1a4U;

e TOHUMAaHHE (U3UYCCKUX OCHOB W TPHHITUIIOB JACHCTBUS TEXHHYECCKUX
YCTPONCTB U TEXHOJIOTHYECKUX MPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIAJCHUE METOJaMU CaMOCTOSTEIHHOTO TUTAHWPOBAHUSA W TPOBEICHUS
(bU3HYECKUX DKCIEPUMEHTOB, aHAJIM3a W HUHTEpPHpeTanuu uWHOpMAaIny,
OTIpeIeTICH s IOCTOBEPHOCTH MOJTYICHHOTO PE3YJIbTaTa;

e CO3JaHHME YCJOBHUM ISl PA3BUTHS YMEHUU MPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOM JIEATETbHOCTH.

Ha wusydyenue ¢usuku (06a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautcs 136 wacoB: B 10 kimacce — 68 dacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennmaraemerii B mporpamMme 1o (DU3UKE TMEPEUYCHb Ja0OPATOPHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYMTENb JeJaeT BbIOOD
POBEJICHUSI JIA0OPATOPHBIX PpabOT W ONBITOB C YYETOM HWHJMBHUIYaIbHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS

®u3nka — Hayka o npupone. HaydHble mMeTOABI MO3HAHUSA OKPYKAIOIIETO
Mmupa. Posib 3kcriepuMenTa 1 TEOPUH B IPOLIECCE TO3HAHUS IPUPOJIBI. DKCIIEPUMEHT
B (hu3HKe.

MopnenupoBanre (U3MUECKUX SIBICHUN M mpoueccoB. HayuHble rUmoTesbl.
duznyeckre 3aKOHbl U TEOPUU. |'paHMIIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpyuHIMI COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIBHOCTHU JIFOJIECH.

Jlemoncmpayuu

AHanoroBele U 1U(POBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTETHLHOCTh MEXaHUYECKOrO JIBUKCHHS.
Cucrema orcué€ra. TpaekTopusi.

[lepemerienne, CKOpoCThb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIHH HA OCH CHUCTEMBI KOOPAUHAT.
CioxeHue nepeMenieHuii U CI0KEHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsIMOJIMHEHHOEe ABWXKeHue. | 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepeMEIICHUS
MaTepUaIbHON TOUYKU OT BPEMEHH.

CBobOomHOe maienne. Y CkopeHue CBOOOIHOTO TaICHHS.

KpuBonuHueiiHoe qBUKEHUE. [|BUKEHUE MAaTEPUATIBHON TOYKH 110 OKPYKHOCTHU
C HOCTOSIHHOW IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOPOCTh.
[lepuon u yactora odpaienus. LlenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOHMCTBA M MPAKTUYECKOE TNPUMEHEHHE: CIUAOMETP,
JBIKEHUE CHAPSIAOB, IIEMHBIE U PEMEHHBIE TIEpEeIayuH.

Jlemoncmpayuu

Mogenb cucTteMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenne nBuxkeHUs Tena, OPOIIEHHOTO TMOJA YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

HampagiieHre CKOpOCTH NPU IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY MYTSMH, ITPOWIEHHBIMM TEIOM 32
IIOCJIEIOBATENIbHBIE PAaBHBIE NPOMEXKYTKM BPEMEHHM IIPH PaBHOYCKOPEHHOM
JBU>KEHUU C HAYAJIbHOW CKOPOCTBHIO, PAaBHOW HYIIIO.

N3ydenue NBUKEHUS LIAPUKA B BA3KOU KUIAKOCTH.

W3yuenue ABMXKEHHUS Tena, OpOILIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

I[Tpunuun  otHocutenmbHOCTH  ['aymmnes.  IlepBeii  3akoH  HbroToHa.
NuepunanbHbie CHCTEMBI OTCYETA.

Macca tena. Cuina. [IpuHuun cynepno3unnu cui. Bropoi 3akod HeroToHa 114
MaTepUaabHOM TOYKHU. TpeTui 3akoH HprOTOHA [T MaTepralibHbIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (moxos, ckoiapxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBbXEHHS U cuila TpeHus nokos. Koad uimeHT tpenusi.
Cua conpoTUBJIEHUS MPU JBUKEHUU Teja B KUIKOCTU WIIU Ta3e.

[ToctynarenbHOE U BpallaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO TEA.

TexHnueckne ycTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLIUH.

CpaBHEHUE Macc B3aUMOJIEUCTBYIOIIHX TEIL.

Bropoit 3akon HproToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AepopMalny.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U TTaJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKECHUSI.

VY cnoBust paBHOBECHUS TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3yuenune ABM>XeHUs OpycKa IO HAaKJIOHHOM IIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXKHUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanue ycloBUM paBHOBECHUS TBEPAOrO Tela, HUMEIOLIErO0 OCh
BpaIlCHUSI.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

NMnynsc maTepuanbHOM TOUYKH (Tesa), CHUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynee cuiabl U MU3MEHEHHE HUMITyJIbCa TeNld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE 1BHXEHMUE.

Pabota cusbl. MOITHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 W3MEHEHHH
KMHETUYECKOW DHEPTUU.

[ToTeHunanbHas DHEPrusl. [loreHunanbHas SHEPrus YIIPYTO
nehopMUPOBAHHON NMPYKUHBI. [loTeHITnaNbHAs YHEPTUS TeNa BOIU3U TOBEPXHOCTH
3emiu.

[loTeHuuanbHple W HENOTEHIUAIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHIUAJIbHBIX CHJI C U3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TENL. 3aKOH
COXPaHEHHSI MEXaHUYECKOW SHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckrne yCTpOHMCTBAa M IMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIM MUCTOJIET, BUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE JBH)KCHHUE.

[lepexon moTeHIIMATBLHOM SHEPTUHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne abCONMIOTHO HEYIPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOThl CUIIbI ¢ U3BMEHEHHEM MEXaHHYECKOW >HEpruu
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'yTa.

Paszaea 3. MouiekysipHasi pU3HKA U TEPMOAMHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKONH TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. luddysus. Xapakrtep IBUKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI] BellecTBa. MoJenn CTpOCHUs Ta30B, KUIKOCTEH U
TBEPIBIX TE€JI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieneil. Macca u
pasmepnl Mosekyil. KonumdectBo BemnectBa. [loctossHHass ABorajapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopgens  upeambHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOM TeOopuu HACaTbHOrO Tra3a. AOCOIOTHas TeMmrepaTrypa Kak Mmepa
CpPEIHEl KWHETUYECKOW HHEpPruu TEIUIOBOro ABWKEHMS dvactul raza. Illkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanbToHa. M3ompornecchl B HACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduyeckoe mnpencTaBieHUE H3OMPOIIECCOB: M30TEpPMa, H30XO0pa,
u3ooapa.

TexHnueckne yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COECTUHEHUI.

OmnbITel 10 1UPPY3Un KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JABUKEHHUSI.

Mogens omnbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICICTBUSI.

Mogenb, WUTIOCTpUpYIOIasi IPUPOAY JABJICHUS Ta3a HA CTEHKU COCYy/a.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS MACAIBHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

Ornpenenenre Macchbl BO3/yXa B KJIACCHOM KOMHAT€ HAa OCHOBE H3MEpPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXIY IMapaMeTPaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

TepMmoauHamuyeckass cucteMa. BHYTpEHHsISI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHusi. KommyecTBo TemioTsl u pabora. BuyrpenHss
SHEpPrusi  OJHOATOMHOTO  HWJEaIbHOrO  rasa. Buasl  Temionepeaaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Iy4YCHHE. Y I€NIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMIOTHI MpyU TEIUIoNepeaaye.

[lonsitue 00 aauabatHoM Tmporiecce. llepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHneHnue mepBOro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TIPOIIECCOB B IPUPOJIE.

TennoBele  MammHbl.  [IpUHIUNBL ~ JEWCTBUST  TEIUIOBBIX  MAIIMH.
IIpeobpazoBanust >HEpPruM B TEIUIOBBIX MamuHax. KoahUIMEHT moje3HOro
nerictBus TerutoBod MammHbL. I{ukn KapHo u ero koadduimeHT moje3Horo
JNENCTBUS. DKOJIOrUYECKHe MPOOJIEMBbI TETNIOIHEPTETUKH.



TexHuyeckue yCTpOHMCTBA MW MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHHUsl, OBITOBOM XOJIONWJIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW 3HEpruu Tena MpU COBEPUIEHUU pPaOOThI: BBUIET
npoOKu u3 OYTBUIKM TOJ| JEHCTBUEM CXXAaTOro BO37AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPALIMS).

N3MmeHeHre BHYTpEHHEN YHEPTruM (TeMIepaTyphbl) Tejaa Mpu Terionepeaaye.

OnbIT 0 a1MabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3IYIIIHBIM OTHUBOM ).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

N3MmepeHne yaeapHOU TeMI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuiecmea. Dazosvie nepexoonl

[lapooOpa3oBanue u koHaeHcanus. Mcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENIbHAsI BIAXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT JAaBJICHUS.

Teépnoe Teno. Kpucrannmueckue u amopgHbie Tesna. AHU30TPONHS CBOICTB
kpuctayoB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHne u
KpUCTaITU3anus. Y aelbHas Teriora miasnenus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHnueckue yCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIIOIMH MOJY4YE€HUSI COBPEMEHHBIX MATEpPHUAJIOB, B
TOM 4YMCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmonenrie HarpeBaHus U IJIABJICHUS! KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

M3MepeHre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. diaekrpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3zanus Tel. DJICKTpUUeCcKuid 3aps. JIBa Buaa 3JEKTPUUECKUX 3apsIOB.
[IpoBOHUKHM,  AWAPIEKTPUKA W MOJYNPOBOJAHUKU. 3aKOH  COXPaHECHUSA
3JIEKTPUYECKOTO 3apsija.
B3anmoperictBue 3apanoB. 3akoH Kynona. ToueuHbli 3IEKTPUYECKUI 3apsi/l.
OnekTpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHoun



CYNEPIO3UIUNA FJEKTPUUYECKUX MOojeil. JIMHUM HanpsoKEHHOCTH 3JIEKTPUUYECKOTrO
TTOJIAL.

PaGota cun snexkrpocraruueckoro nosis. [lorennan. Pa3HocTh moTeHIIMaIoOB.
[IpoBOAHUKM W HOMRJIEKTPUKU B SJEKTpOCTaTUUEeCKOM moJie. Jludnexkrpuueckas
IPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHIEHCATOpA.
DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

TexHnueckrue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOII,
ANEKTPOMETpP, BIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE BJIEKTPOnpHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBINA alllapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHILIUII ICUCTBUS AJEKTPOMETPA.

B3anmMopelicTBiue HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJL

[TpoBOAHUKH B IEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3alluTa.

JIMANIEKTPUKH B SJIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomul

N3mepenne sneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

ONEKTPUUECKUA TOK. YCIIOBUSI CYIIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuina Toka. [IoCTOSSHHBIN TOK.

Hanpsbxenue. 3akon OMa 1711 yuacTka LETH.

DJIEKTPUYECKOE CONPOTHUBJIECHUE. Y IEJIbHOE COINPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapAILIETLHOE, CMEIIAHHOE COEUHEHHUE POBOAHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyms—JleHma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAs CHJIa U BHYTPEHHEE CONPOTUBJIICHUE HCTOYHUKA TOKA.
3axon Oma /7151 OJHOM (3aMKHYTOM ) 3JIeKTprueckoi nenu. KopoTkoe 3aMmbIkaHue.

OJIEKTpOHHAss ~ NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS] METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTpUUECKUI TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobctBeHHas u IIPUMECHAsI  MPOBOAUMOCTh
noJynmpoBOAHUKOB. CBolcTBa p—n-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B pacTBOpax H  paciulaBaXx  3JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALUA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [na3zma.

TexHuyeckne ycTpoWcTBAa M NPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPBI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, MOTYIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS UUIUHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,
IUIOLIA/IA TTONIEPEYHOI0 CEYEHUS U MaTepHraa.

CmemaHHOe COeTMHEHUE TPOBOTHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABWKYIIEH cuiibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOr0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBICHHUS.

3aBUCHUMOCTb COIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUO/A.

Yuenuueckuii oxcnepumenm, rabopamopnule padomul

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3MepeHre 3eKTPOABHXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHEro
COIIPOTHUBIICHHSI.

Hab6mtoienue anekTposusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C
y4€TOM CONEpXKATEIbHBIX MEXKIPEIMETHBIX CBSI3€ C KypcaMu MAaTeMaTHKH,
OHONI0run, XMMHH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nousamus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbIM (akT, rumnore3a, ¢u3nueckas BETUYMHA, 3aKOH,
Teopusl, HAOIIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJIEb, H3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHWUM, JuHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOICTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUI' OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAWHAT, CJI0KEHNE BEKTOPOB.

buonocus: mexanmyeckoe ABWKEHHE B XKUBOW mpupoze, nuddysus, ocMoc,
TEIIO00OMEH KUBBIX OPraHU3MOB (BBl TEIUIONEPEIauH, TEIJIOBOE PaBHOBECHE),
AIEKTPUUECKUE SIBJICHUS B )KMBOW MPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHASI Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEN U ra3oB,



ANEKTPUUECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIIMTHYECKAS  JTHCCOLMALUSA,
raJlbBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/lyXa, BETPbI, OApOMETP, TEPMOMETD.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUS] B TEXHUKE, MOJIIWIHUKUA, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), JABUTATellb BHYTPEHHETO
Cropanusi, mapoBas TypOUHA, ObITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIyYEHUSI COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIE HAHOMAaTEpHUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KCEpOKC, CTPYUHBIN MIPUHTED, AJIIEKTPOHArpeBaTEIbHbIE puOopHI,
AIEKTPOOCBETUTEIbHBIEC TPUOOPHI, T'aJIbBAaHUKA.

11 KVIACC

Pa3znen 4. DiekTpoaMHAMHUKA

Tema 3. Maznumnoe noJjie. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocTrossHHBIE MarHUTHL. B3anMo1€MCTBHE MOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. BeKTOp MarHUTHOM UHAYKUMH. [IpUHIUII CyIIeprio3uiiui MArHUTHBIX TTOJIEH.
JluHuum MarHuTHOM WHAYKIMU. KapTuHa JUHMIA MAarHUTHONW WHIYKIIMU TIOJIS
MTOCTOSTHHBIX MarHuTOB.

MarnutHoe T0Jie NPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKIUA
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOrO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
POBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaeicTBue NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJIb U HalIpaBJICHHUE.

Cuua JlopeHniia, e€ MOlyJib U HanpaByieHue. [[BUKeHUe 3apsyKeHHOM YacTUIIbI
B OJIHOPOAHOM MarHuTHOM mose. Pabora cuiel Jlopenua.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKIMHM. [lIOTOK BEKkTOpa MarHUTHOM
WHIYKUUHU. OJIEKTPOJABIKYIAS CHJIA MHAYKIUUA. 3aKOH AJIEKTPOMATrHUTHOM
uHaykunn dapanes.

BuxpeBoe »anekTpudeckoe mojie. IDIEKTPOABIKYIIAS CHIa HHIYKIHU B
IIPOBOJHUKE, JBUXKYILIEMCS [IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTh.  SIBIEHHWE CaMOMHIYKUWU. OJEKTPOABUXKYIIAS  CHIIA
CaMOMHIYKLIHH.

DHEeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckrne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: TOCTOSIHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacTUll, UHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMA MAarHUTHOTO TIOJIS.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elicrBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME ANEKTPOMArHUTHOW UHIYKIIUU.

ITpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJABUKYIIEH CUJIBI UMHAYKIIUM OT CKOPOCTH H3MEHEHUS
MAarHMTHOIO IMOTOKA.

SIBneHue caMOMHIYKIIUY.

Yuenuueckuui saxcnepumenm, rabopamophvie pabomul

N3yyeHne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanne NeUCTBUS MOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paszgeua S. KosteOGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbLIE KOJ1€0AHUA

KonebarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHUE  KOJIeOaHUS.
INapmonnueckue konebanus. Ilepwon, wacrora, amrumtyna u ¢aza KojaeOaHUH.
[Ipy:xvHHBIN MasTHUK. MaremMaTU4eCKUN MAsSTHUK. Y PaBHEHHE TAPMOHHUYECKUX
kosnebanuid. [IpeBpailienre sHeprum Npy rapMOHUYECKUX KOJICOAHUSX.

KonebGarensubiii koHTYp. CBOOOMHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJcaIbHOM KOJeOAaTeTbHOM KOHTYpe. AHAJOrUsl MEXKIYy MEXaHWYEeCKUMHU U
ANEKTPOMArHUTHBIMU KonebanusiMu. Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPrUH B UJI€aJIbHOM KOJIeOATEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaronmx KonebaHUsX. BoIHYKIECHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/I€HHbBIE 3JIEeKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennblii  TOK. CHHYCOMJANBHBIA TMEPEMEHHBI TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKA. AMIUIMTYAHOE M JIEMCTBYIOIIEE 3HAYEHUE CHJIBI TOKa M
HaIPSKEHUS.

Tpancdhopmarop. IIponsBoncTBo, mepenaya U MOTPEOJIICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKHE PUCKH MPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHMS JJIEKTPOIHEPT MU B IOBCEAHEBHOM KU3HHU.

TexHnueckrne yYCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MPYXKUHHBIA WU
MaTeMaTU4eCKUI MasTHHUK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINIPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTponepeadH.

Yuenuueckuui saxcnepumenm, 1abopamophvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOa MajblX KOJIeOAHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre N€peMEHHOr0 TOKA B LENU U3 MOCIEA0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMAZHUNIHbLE BOJIHbL

MexaHnudeckue BOJHBI, ycloBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnupocTpaHeHUsT W JUIMHA BOJIHBL. llomepedHple W NOPOJOJBHBIE BOJIHBIL.
WNuTepdepentus u audppakunsa MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3TYYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekTpomarautHoil BosHe. CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHHUE, MOJIApU3anus, AMPpaKiius,
unTepdepertrs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMarHUTHBIX BOJH. [I[puMeHEHHEe 3JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

IIpuHIMIBEI paguOCBA3U U TeNEBUACHU. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsSI3HEHUE OKPYKAIOIIEH CPeIbl.

Texnuyeckue ycTpoiicTBa W TMPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [MarHOCTUKAa B TEXHHKE W MEIHILIMHE, pajaap,
paaroNpUEMHUK, TEIEBU30D, aHTeHHa, TeaedoH, CBYU-neus.

Jlemoncmpayuu

OOpa3oBaHue U paclipOCTPaHEHHE MTONEPEUHBIX U MIPOAOIbHBIX BOJIH.

Konebmomeecs Te0 Kak HCTOYHUK 3BYKA.

HaGmronenre oTpaskeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeniinu u qudpakiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOM U
9aCTOTOM KOJIeOaHUH.



HccenenoBanne CBOKWCTB DJIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, PEITOMIICHUE,
noJisipu3anus, Tudpakius, tHTepepeHus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsAMoIMHENHOE pacnpoOCTpaHEHUE CBETa B
ogHopoaHoM cpexe. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKalie.

[Tpenomnenue cBera. 3aKOHbI MPEJIOMIICHUS CBeTa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblii yroja mOJIHOTO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcust ceeta. CliokHBIN cocTaB 6enoro cBera. LIger.

Cobupatoiue 1 pacceuBaroniye J1MH3bl. Tonkas nun3a. DokycHoe paccTosiHue
U ONTHUYECKasi Cuiia TOHKOW JuH3bL. [locTpoeHune n3o0pakeHuit B COOMPAIOIIUX U
paccenBaromux JuH3axX. PopMysia TOHKOW JIMH3bL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. WuTepdepenuns cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMIOAEHHS MAKCUMyMOB W MHHUMYMOB B HUHTEp(EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakaus csera. [udpaknuoHHas pemérka. YciloBue HaOOIEHUs
[JIABHBIX ~MAaKCMMYMOB TP MaJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(hPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOEC IPUMEHEHHE: OYKH, JIyna,
(oroanmapaT, MNPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJOKOHHas
OITHKA, TU(PPAKIMOHHAS PEIETKA, TOJIIPOU/I.

Jlemoncmpayuu

[IpsAMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHUE U MPEJIOMIIEHUE CBETA.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Moneib CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenne naTepdepeHIium cBeTa.

Habmonenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu cBera.

Ilonmy4yeHue criekTpa ¢ IOMOILIbIO IIPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habroienne nossipusaiiuy cBeTa.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3mepenue nmokasarens MpeJoMIICHUS CTEKIA.



HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH
I'panuLIBI TPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel cienuanbHOu
TEOPUH OTHOCUTEIBHOCTU: WHBAPHUAHTHOCTh MOJYJSI CKOPOCTH CBETA B BAKYYME,
MPUHIIMIT OTHOCUTEJIbHOCTH DUHINTEIHA.
OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHHE
JUTUHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3p MaccChl ¢ :—)Hepmeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIEI. 9HCpFI/I}I
IIOKO4I.

Paznen 7. KBanToBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®oronsl. opmyna [lnanka cBg3u sHeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.
OtkpeiTue u uccienoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3akoHBI

dororddexra. YpasHenue DitHmrerHa aia dororddexra. «KpacHas rpanuiiay
dbotorpdekra.

JaBnenue ceeta. OnpiThl I1. H. JleGenena.

XUMHYECKOE JIECTBUE CBETA.

Texnuyeckue ycTpoWcTBA M TPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTYnK, cojlHeuHas O6arapes, CBETOIHO/I.

Jlemoncmpayuu

®otoddheKT Ha YCTaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO oTorddekra.

Cseronuos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIL.
[Inanerapnas mogmens aroma. Iloctynatel bopa. M3nyduenue u mnorsomieHue
(OTOHOB TpHU MepexoJe aroMa C OJHOTO YPOBHSI SHEpPruM Ha Apyrou. Bujsl
creKTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
Jyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHelyaThiX CIEKTPOB U3TyYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

Hab6mtoienue uHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pezepdopaa o onpeaeneHno cocraBa paaguoakTUBHOTO
usnyuenus.  CpoiictBa  ambda-, Oera-, TamMma-usnydeHus.  BrusHue
PaANOAKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tonsl.

Anba-pacnaa. ODJEKTpPOHHBIM W TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl spa.

S nepHble peakuuu. JleneHue u CUHTE3 sSI€p.

Snepnswiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHON PHEPTETUKU. DKOJOTUUECKUE ACIIEKThI SIAEPHON SHEPTreTUKHU.

DneMeHTapHbIe YacThlbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOMIOICHUS ¥ PETHCTPAIIMN JIEMEHTApHBIX YaCTHII.

dyH1aMeHTalbHbIE B3auMOoAecTBUsI. EAMHCTBO (hH3MUYeCKOr KapTUHBI MUpa.

TexHuyeckue ycTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yyenuueckuii osxcnepumenm, rabopamophule pabonvl

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pazgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuTUS acTpoHOMUU. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IIAHETHI, UX BUIUMOE
JBUKECHHUE.

ConHeynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHepruu CosiHIIA U 3BE3.
3BE3MbI, UX OCHOBHBIE XApPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBINA KJIAcc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IMOCEA0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI 3BE3J TJIABHOW IOCJIENOBATEIILHOCTU. BHYTpEHHEE CTPOECHHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3BoMonuu CoyHLa U
3BE31. DTanbl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. [lonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa0606sa. Pazderanue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nnydyeHue.

Macmrabnas crpykrypa Beenennoii. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nadnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUM I ONpeIeTIeHHs MOJIOKEHHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c0o3Be3us1 CEeBEPHOro MOTyIIApHs U SIPKUE 3BE3/bI.

Hab6monenus B Teneckon JlyHsl, mianer, Mieunoro [TyTu.

0000 aroIee MOBTOPEHHUE

Ponb ¢u3uku M acTpOHOMHM B DKOHOMHYECKOW, TEXHOJIOTHMYECKOMH,
COLIMAIbHOM M 3TUYECKOM cepax AeaTeIbHOCTH YEJI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOW KapTUHE MHPA, poJib (PM3HUECKOW TEOPUH B
(opMHUpPOBaHUU NPEACTABICHUN O (U3HUECKON KapTUHE MHpPa, MECTO (PU3NUECKON
KapTUHBI MHUpa B OOIIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUM O TIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3ydenune kypca ¢uszuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBIsIETCS C
y4ETOM COIEPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMH MaTEMAaTHKH,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBICHUE, HAy4yHbId (akT, runmore3a, (Qu3myeckas BEIMUYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEUIEHWE CUCTEMBl YPaBHEHHM, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M HMX IPOCKLIHHM HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BO/HBIE AJIEMEHTApPHbIX (YHKIMHA, NpPU3HAKM TOJ00US TPEYroJbHUKOB,
OIpeieIeHHE MIOUIaIU IIIOCKUX PUryp u o0bEMa Ted.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MpUPOAE, KoyeOaTelnbHbIE
JIBUKEHHUS B )KUBOW IPUPOJIE, ONITUYECKUE SIBJIICHUS B KUBOU NPUPOAE, NCHUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKOMN PEIETKH, CIIEKTPAIbHbIN aHAJIN3.



l'eocpaghus: MarHuTHBIE TIOJIOCA 3€MJIM, 3QJI€KW MAarHUTHBIX Py,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, ITPE/ICKA3aHUE 3EMIIETPSCEHU .

Texnonocus: JIAHUM BJEKTpOIlepeaad, TEHEpAaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paauoNpuEéMHUK, TEIEBU30D,
anTteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAS OITHKA,
coJiHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®duszuka» Ha ypOBHE CpEIHEro OOIIETro
oOpazoBaHusi (6a30BbI YPOBEHB) JOHKHO OOECIEUUTh JTIOCTUKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIILTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNIbTAaThl OCBOEHUS yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPAUIIMOHHBIM IEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITAa U OMbITA JESITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBICHUM
BOCIIUTATEIIbHOW JIESITENbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YJaIONIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOr0 00IIEeCTBa;

MPUHATHE  TPAJULMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIECHHOCTEW;

FOTOBHOCTh BECTHM COBMECTHYIO JIE€SITEIBLHOCTh B MHTEPECAX TPaKTAHCKOTO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIECTBOBATH C COLMAIbBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOW U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NATPUOTHYECKOT 0 BOCTIUTAHMSA:

c(OPMHUPOBAHHOCTH POCCUICKOM I'PakTIaHCKON UIEHTUYHOCTH, IAaTPUOTU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEILICHMUS,
OpUEHTHPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTHU, B TOM YHCIIE B
JEATENBHOCTU YYEHOTI0;

OCO3HAHUE JTUYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYMBOIO OYIYIIETO;

4) 3cTeTHYECKOr 0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
npuCyIiero Gu3nIecKoi HayKe;

S) TpyA0BOro BOCIIUTAHMS:



WHTEpPEC K pa3MyHbIM cdepaM MpoPecCHOHAIBHON ACATEIBHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei mpodeccun v peann3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOO0pa30BaHUIO B 00JIacTH
(bu3UKY HA TPOTSKEHUN BCEH KU3HH,

6) ’K0JIOrH4eCcKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTh SKOJOTMUYECKON KYJIbTYpbl, OCO3HaHUE TJIOOAIBHOTO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AEUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LEJICd YCTOMYUBOTO Pa3BUTHUS YEJIOBEUECTBA,

pacUIMpEeHUE OIbITa ACSATEIBHOCTH JKOJOTMYECKOW HAMPABIEHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3HUKE;

7) HEHHOCTH HAYYHOI O MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAaHWE LEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3Y4YCHUS (PU3UKHU OCYILECTBIISATh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEIHHOCTD
WH]JIUBUYaJTbLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAIbHbIC YUeOHbIe J1eliCTBUS
ba3oBbIe JJoruueckue 1eMCTBUA:
CaMOCTOSITEILHO  (OpMYyJIMpOBaTH M aKTyaJIM3UPOBATH  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENCIIATh LENH ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH UX
JIOCTHKECHHUS,
BBIABJISATH 3aKOHOMEPHOCTH W  MPOTUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepPUaAIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEICTBUAN JAEATEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJIHATH pa0OTY B YCIOBUIX PEaIbHOT0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBbie uccienoBarebCcKHe 1eMCTBUSA
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIOUEBBIMU MOHATHUSMM U METOJIAMU
(du3nyecKkoil HayKu;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENbCKON M MPOECKTHOMN J1eSITETbHOCTH
B 00J1aCTH (DU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHMCKY
METOJIOB pEIlIECHUs 3aJau (PU3NYECKOrO COACpPKAHUS, MPUMEHEHHIO DPa3IUYHbIX
METO/IOB TTO3HAHUS;

BJAJIeTh BHJIAMU JIEATEIbHOCTH 110 TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpPIPETAlliU, MPEoOpa3OBaHUI0 M TPUMEHEHUI0O B PA3IUYHBIX Y4eOHBIX
CUTYyalHUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PU3UKHU;

BBISIBJIATH PUUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJM3UpoOBaTh 3ajadvy,
BBIJIBUTATh THIIOTE3Y €€ PEIICHMs], HAaXOIUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
yTBEpXKJICHUH, 331aBaTh MMapaMeTPhl U KPUTEPUU PELLICHUS;

aHAJIM3MPOBATh IIOJIYYEHHbIE B XOJA€ pEIIeHMs] 3a7auyd pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POpPMYIMpPOBATH COOCTBEHHBIE 33aJaul B 00pa30BaTEIIbHOM
JeSITEeTbHOCTH, B TOM YHUCIIE TIPU U3YUYCHUU (DU3BHKY;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUUECKYIO O0JacTh
KHU3HEACSITETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, PE/JIaraTh OPUTHHATIHLHBIC TIOIXO/IbI M PEIICHUS;

CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAOIIME alIbTEPHATUBHbIE PELICHMUS.

Pabora ¢ undopmanmeii:

BJIaJIETh HABBIKAMH TONydeHUs HHPOpMANK (HU3HMUECKOTO COACPNKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOMCK, aHau3,
CHUCTEMAaTH3alliI0 M HWHTEPIPEeTanui0 WHPOPMAIMK Pa3IUYHBIX BHIOB U (opm
MIPECTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CPEICTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3alMOHHBIX
3a71a4 ¢ COOIII0IeHNEM TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKHMX HOPM, HOPM HH(DOpMaIMOHHON
0e30MIacHOCTH;

CO3[1aBaTh TEKCThl (PU3MUECKOTO COAEpKAHMUSI B pa3IMYHbIX (opmaTax ¢
y4€TOM Ha3zHA4YCHUS UH(POPMAIINH U 1[EIeBOI ayIuTOPUH, BEIOUpasi ONTUMAIbHYIO
(dopmy npeacTaBICHUS U BU3yaIU3aliy.

KoMMmyHHKATHBHBIE YHUBEPCAIbHbIE YYeOHbI€ 1eiiCTBUS:
OCYIIECTBIJIATH OOIICHHE Ha YpOKaX (DM3UKHU U BO BHCYPOUHOU JIEITEILHOCTH;
pacmo3HaBaTh MPEANOCHIIKA  KOHQIMKTHBIX CHTyallMd MW CMsT4aTh
KOH()ITUKTHI;



Pa3BEPHYTO W JIOTUYHO M3JIAraThb CBOKO TOYKY 3PEHHS C HCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHJMBHUIyaIbHON
paboTHI;

BBIOMpaTh TEMATHUKy W METOJIBl COBMECTHBIX ACHCTBHM C y4&TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXXAO0r0 YiI€HA KOJJICKTHBA,;

MPUHUMATh  1EIM  COBMECTHOW  JIESITEJIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBHUS MO €€ JOCTHXKECHHUIO: COCTaBJISATh IUIAH JICMCTBUU,
pacnpeieNisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOU PadOTHI;

OIICHMBATh KAYECTBO CBOET0 BKJIaJia U KaKJ0r0 Y4aCTHUKA KOMaH bl B OOIIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IIO3MIUUA HOBU3HBI,
OPUTMHAIBLHOCTH, TPAKTUYECKOM 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETHYECKOE TMOBEACHHUE B PA3IUYHBIX
CUTYAITUAX, IPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcaIbHbIe y4eOHbIe 1eiicCTBUSA
Camoopranmzanmsi:

CaMOCTOSAITETIHHO OCYIIECTBIIATH MO3HABATEIbHYIO NEATEIHHOCTh B OOJIACTH
GU3MKM W aCTPOHOMHH, BBISABISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ]a4H;

CaMOCTOSAITENTFHO COCTABJIATH TUIAH PEIICHUS PAcuETHBIX W KaueCTBEHHBIX
3aj]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYAlHsIM;

paCHIMPATH paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMUHBIX MPEINOYTCHUNH;

JieNnaTh OCO3HAHHBIM BbIOOp, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

COCOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B O0JIACTH
(pU3MKH, TOCTOSTHHO MOBBILIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYpPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTE/IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBHI B ACSITEIHHOCTB,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJleTh  HABBIKAMHU  MO3HABATENLHOM  pedIeKCMu  KaKk  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX pEe3yJbTaTOB U
OCHOBaHU;

UCTIOIH30BaTh MPUEMBI pepIIeKCHU ISl OLIEHKH CHUTYallid, BEIOOpAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PHUCKH U CBOECBPEMEHHO INPUHUMATh PELICHUS IO HX
CHIKEHUIO;

OpPUHUMATh MOTHBBI M apryMEHThl JAPYTrUX TPU aHaIW3e pPe3yJbTaToB
TSI TeNbHOCTH;

NPUHUMATH ce0sl, MOHNMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
JeSITebHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX Ha OMIMOKH.

B mporrecce mocTrkeHUS IMIHOCTHBIX Pe3yJIbTaTOB OCBOCHHSI IIPOTPAMMBI TI0
¢usuke A ypoBHS cpeaHero oOmero ooOpazoBaHusi y oOOydarolmuxcs
COBEPIICHCTBYETCS IMOIMOHAJIbHBIHI UHTEJUIEKT, IpeAoIaraonuii
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBHOE
COCTOSTHHE, BHJIETh HAIIPABJICHUS PAa3BUTHSI COOCTBEHHON SMOIMOHATIBLHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOperylIMpOBaHUs, BKIIIOYAIOIIEI0 CAMOKOHTPOJb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
HMOIIMOHAILHBIM U3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKJIIOYAIOIIEH CTPEMJICHUE K JOCTHIKEHMIO 1€ U
ycrexy, ONTHUMHU3M, HHHUIIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOIs M3 CBOUX
BO3MOKHOCTEH;

OIMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh YMOIIMOHAIEHOE COCTOSTHUE
ApYTUX, YYUTBIBaTH €r0 TpPU OCYIIECTBICHUHM OOIICHHs, CIOCOOHOCTH K
COYYBCTBHIO U CONIEPEKUBAHUIO;

COITMATBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATBI

K kon1ty 00y4yenus B 10 kijiacce rnpeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YJAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh Ha MPUMEPAX pojb U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKH W
TEXHOJIOT'MH, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH;

YYUTBHIBaTh TPAHUIBl NPUMEHEHHMS] H3YyYCHHBIX (U3NYECKUX MOJENEH:
MaTepHalibHasg TOYKa, MHEPLHAIbHASL CUCTEMA OTCUYETA, a0COJIIOTHO TBEPIIOE TENO,
VJICAIIbHBIN Ta3, MOJEIIA CTPOEHUS Ta30B, JKUIAKOCTEU U TBEPIABIX TEJ, TOUCYHBIN
ANEKTPUUECKUH 3apsijl PU pellieHn: PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (hu3MUEcKUe SBJICHUS (MPOLECChI) U OOBACHATHh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KMHETUYECKOW TEOPUU CTPOEHMs BEIEeCTBA U



AJIEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSAMOJIMHENHOE IBUKEHUE,
cBOOOZHOE TAaJEHUE TEeJl, IBH)KEHUE O OKPY>KHOCTH, MHEPIUS, B3aUMOJICUCTBHE
Ten, AuQQy3usi, OPOYHOBCKOE JBHKEHUE, CTPOECHHUE >KUJKOCTEH U TBEPIBIX TEI,
M3MEHEHUEe O0bEMA TeNl MPU HArpeBaHUM (OXJIAKIEHUM), TEIIOBOE PABHOBECHE,
UCIIApEHHE, KOHJCHCALMs, IUIABJICHHUE, KPHUCTAJUIM3ALUs, KUIIEHWE, BIAXXHOCTH
BO3/lyXa, MOBBIIICHUE AABJICHUS Ta3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYZAE,
CBA3b MEXIYy IapaMeTpaMU COCTOSIHUS Ta3a B M30IPOLECcCaX, dJICKTPHU3aLUs Ted,
B3aUMOJICHCTBUE 3aPsJIOB;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCIOJIb3Ys (U3MUECKUE BETUYMHBI:
KOOpJMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC Te€Jla, KHHETUYECKash DHEprusi, NMOTCHUHUAIbHAS JHEPIUs, MEXaHUYECKas
paboTa, MexXaHHWYecKass MOLIHOCTb; IpPHU ONHMCAHUU NPABUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HCIHOJb3YEMBIX BEJIMYMH, WX OOO3HAYCHHUS W EIUHMIIBI,
HaXOAUTh (OPMYJIbl, CBSI3BIBAIOLIUE JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTrMMHU
BEJIMYHHAMU;

OIMCHIBaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCHOJIb3ys (U3NYECKUE BEJIMYMHBL: JaBJIEHUE Ta3a, TEMIIeparypa, CpeaHss
KMHETUYECKash DHEPIHUsl XaOTUYECKOrO JIBHMKEHUS MOJIEKYJ, CPEIHEKBAaApaTUUHAS
CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHssI SHeEprusi, padbora rasa,
KO3 (ULIMEHT TMOJIE3HOTO0 JEHCTBUS TEMJIOBOIO JBUTATENsS; MpPU OMNHCAHHUU
OpaBUILHO TPAaKTOBaTh (PU3UYECKHII CMBICT MCIOJIb3YyEMbIX BEJIWYUH, UX
0003HAaYEHUsI W E€OUHULBL, HAaXOAUTh (OPMYNbI, CBA3BIBAIOLIME JAHHYIO
(GU3MUECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAM;

OIMCBIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJICHUS (ITPOLIECCHI), UCIONB3Ys (PU3NUYECKUE BEIMUMHBL: AJIEKTPUUECKHUM 3aps,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJIsA, TOTEHIMA, PA3HOCTh MOTEHIUANIOB;
OpY ONUCAHWM TPaBWIBHO TPAaKTOBaTh (DU3MUECKUA CMBICI HCHOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAU€HUs W EIMHMIBI; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMYUHY C JPYTUMHU BETMUYUHAMU;

aHAJIM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIONB3Ys (U3NUECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXaHWYECKOM DJHEpPruH, 3aKOH COXPaHEHHUS MMIIYJIbCa,
OPUHIMI CYNEPHNO3ULUN CHJI, IPUHIMI PABHOIPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUIO0 CTPOCHMUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW DHEPrUU TEIUIOBOTO JBMIKEHUS MOJIEKYII C
a0COJIIOTHOM TEeMIEPaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsana, 3akoH KymoHa, mpu 3TOM pasinuyaTh CIIOBECHYIO
(OopMyITUPOBKY 3aKOHA, €r0 MAaTEMaTH4YE€CKOE BBIPAKEHUE M YCJIOBUS (TPaHMIIbI,
00J1acTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIUIIBI ICHCTBHUS MaIIH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS UX OE30MAaCHOTO MCIIOIF30BaHUS B MMOBCEIHEBHOM
KU3HH,

BBIMIOJIHATh JKCHEPUMEHTHI TI0 HCCICNOBAHUIO (PH3UYECKUX SIBICHUN U
IPOIIECCOB C KCIOJNBb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMH, MpH 3TOM
dbopmynMpoBaTh MpodsieMy/3aady U TUIIOTE3y Y4€OHOT 0 HKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOT0 000PYI0BaHUs, TPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IHI;

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEpPEHUs (PM3MUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO WM3MEpPEHUs M MCIOJIb30BATh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIY  (PU3MYECKUMHM  BEIMYMHAMHU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPHU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKcHpoOBaTh pPe3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTH (DU3NUYECKUX BEJIMYMH B BUJIC
TabIuUI] ¥ TpadUKOB, ENaTh BBIBOIBI 10 PE3yJIbTaTaM MCCIIEIOBAHMUS;

co0nrofaTh mpaBuiia 0€30MaCHOTO Tpy/a MpH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4EeOHO-HUCCIIEIOBATENbCKOW U IMPOEKTHOM
JESITETbHOCTA C HCIOJIB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOTO
000pyI0BaHMUS;

pemiath pacy€THbIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKONW MOJIETbIO,
UCTOJb3Ysl (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33Jauu
BbIOMpATh (PU3MUECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (HOPMYIIbI,
HEoOXOoaAuMble I €€ pelieHUs, MPOBOANTHh PACYEThl U OLIEHWBATh PEAbHOCTD
MOJYYEHHOTO 3HaYEHUS (PU3UYECKON BETUUHHBI;

pelaTh KayeCTBEHHBIC 33/]a4M: BRICTpABATh JIOTHUECKH HETPOTUBOPECUUBYIO
LEMNOYKY PAaCCYKJIECHUW C OMOpPOM HAa HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue sIBICHMUS;

MCIIOJIb30BaTh MPH PEIICHUH YUEOHBIX 33]1a4 COBPEMEHHbIE UH(POPMAIIMOHHBIE
TEXHOJIOTUU JUIA TOHMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U IPEICTABICHUS
y4eOHOM M HAy4YHO-ONYJSpHOM HHQPOpMaLUM, TOJYYCHHOW U3 pa3IuYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyi0 HHPOPMAIHUIO;

IPUBOAUTH IPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B pA3BUTUE TEXHUKH
1 TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMSI 110 (PU3MKE B TOBCEIHEBHOM KU3HU JISI
oOecrieyeHusi 06e30MacHOCTH MpU OOpalleHHH C NpuOOpaMH M TEXHUYECKUMHU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSI U COOJIIOJEHUSI HOPM 3KOJOIMUECKOT0
IIOBEJICHUS B OKPYXKAIOLIEN CPENE;



paboTarh B TpYIINE C BBIIOJIHCHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh PpabOTy TPYMIbl, pPalMOHAIBHO pacHpeneyisiTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTpUBaeMOi TPOOIEMEI.

K koniy o0ydyenust B 11 kiiacce npeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAx poJib U MECTO (Pu3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KApTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKON IEITEIIBHOCTU JIOACH, LIETOCTHOCTh U E€HUHCTBO
¢dbusnuecKkol KapTUHBI MUDA;

VUUTBIBATh TPAHUIBI MPUMEHEHUS H3YyYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEUHBIA AIEKTPUUYECKUN 3apsijl, Jyd CBETA, TOUEUHBIM UCTOYHUK CBETA, AEpHAs
MOJIeNTb aTOMa, HYKJIOHHAs MOJZIENIb aTOMHOTO SiApa TP PEIICHUN (PU3NIECKUX
3a/1ay;

pacmno3HaBaTh (pU3MYECKUE SBJICHUS (IIPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAaHTOBON (PU3MKU: DJIEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHWUTHAasE WHAYKIUSA, JACHUCTBUE MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM U JIBIDKYIIMMCS 3apsij, SJCKTPOMarHUTHBIE KojieOaHUs U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTpaHEHUE CBETA, OTPAKECHHUE, MPEIOMIICHHUE,
uHTepepeHus, AUGpakius W MOJsIpuU3alus CBETa, JUCIEPCUS  CBETAa,
dotornexkrpuueckuii 3pdekt (pororddexr), cBeTOBOE NaBiieHHE, BOZHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOJAOpPOAa, €eCTeCTBEHHAas M HCKYCCTBEHHAas
PaaNO0aKTUBHOCTE;

ONMKCHIBATh W3Y4YEHHBIE CBOMCTBA BeIIECTBA (JIEKTPUUYECKHUE, MArHUTHBIC,
ONTUYECKHE,  AJCKTPUUYECKYID  MPOBOAUMOCTh  Ppa3lIUYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SIBJICHUS (TPOLECChI), MCHONB3YS (U3UUYECKUE BEINYUHBI:
AIEKTPUYECKUN 3apsij, CHJIa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COMPOTHUBIICHUE, Pa3HOCTh MOTEHIHAJIOB, AJEKTPOJABIKYIAs CHiIa, padoTa TOKa,
WHIYKIWAST MAarHUTHOrO TmoJyisi, cuia Awmmepa, cwia JlopeHua, WHIYKTUBHOCTh
KaTyIlIKU, SHEPrus HJICKTPUYECKOr0 U MAarHUTHOrO TMOJIEH, Mepuoj U YacToTa
KoseOaHuii B KoOJIeOATEJIbHOM KOHTYpe, 3apsll M Ccujla TOKa B IpoIlecce
TapMOHUYECKUX JJIGKTPOMAarHUTHBIX KojeOaHuil, (QOKYyCHOE pacCTOSHHE W
ONTUYECKAs] CHJIa JIMH3bI, MPU ONHCAHUU NPABUIBHO TPAKTOBATH (PU3UUYECKUM
CMBICIT HCIIOJIb3YeMbIX BEITUYMH, MX OOO3HAUCHHUS W EIWHHIIBI, YKa3bIBaTh
(bopMyJIbI, CBSI3BIBAIONINE TAHHYIO (DU3NYECKYIO BEJIMUUHY C APYTMMH BEJIMUYUHAMU;

OMUCHIBATh HW3YYCHHBbIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOJIb3Ys
dusnueckre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrus U UMNYJbC (OTOHA, MEPUO/] MOTypaciaaa, SHEPrusl CBA3U



aTOMHBIX S7Iep, TPH ONMHCAHWUW TMPABUIBHO TPAKTOBATh (U3UUYCCKUNA CMBICIT
WCIIOIb3YEMbIX BEJIMYUH, UX O0O3HAYEHHUS] M EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEJIWYMHY C JPYTUMH BEITUYMHAMU,
BBIYUCIIATH 3HaUCHUE (PU3NUYECKOM BEJIMUMHBI,

aHAIU3UPOBATh (PU3MYECKUE TPOIIECCHl U SIBJICHUS, WCIONb3Yysd (PU3NUYECKHE
3aKOHBI ¥ MPUHIUINBL: 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOIO U MapajlieIbHOrO
COCMHEHUSI MPOBOJHUKOB, 3akoH Jlxkoyns—JleHla, 3aKOH BIEKTPOMArHUTHOMU
WHYKIAH, 3aKOH NPSIMOJIMHENHOIO paclpOCTPAaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHEHHWE ODWHIITEHHA i Porodddekra,
3aKOH COXPAHEHUSI SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAaHEHHS
AIEKTPUUECKOr0 3apsia, 3aKOH COXPAHEHHs MacCcOBOI'O 4YHCIa, MOCTynarhl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3jInyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXEHHE U YCJIOBUS (TpaHUIlBl, 001acTH)
IPUMEHUMOCTH;

OTpEeEIATh HAITPABJICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO MOJIsl MPOBOIHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

CTPOMTh M OIUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JINH30i1;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C UCIOJIH30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUI: MpPU ATOM
dbopMyIMpoBaTh MpoodIeMy/3a1a4y ¥ THIOTE3y YICOHOr0 DKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (POPMYIHPOBAThH
BBIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
3TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEpPEHHS U HCMOJIL30BaTh W3BECTHHIC
METO/bI OLIEHKHU IOIPEMIHOCTEN H3MEPEHNM;

MCCIIeI0OBATh 3aBUCUMOCTH (PU3NYECKUX BETUYUH C UCIOJIb30BAHUEM MPSIMbBIX
U3MEpPEHUN: MpPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATh PpPE3YJIbTaThl
MOJIYICHHON 3aBUCUMOCTH (DU3MUYECKHX BEJIWYMH B BHUAC TaOMUI] W TpaduKOB,
JIeNIaTh BBIBOIBI MO pe3yJIbTaTaM UCCIEI0BaHMUS;

coOJII0/1aTh MpaBwiia OE30MacHOrO TPyAa MPU MPOBEACHUU UCCIECIOBAaHUN B
pamMKax y4eOHOro HSKCIEePUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON W MPOECKTHOU
JIESITEIbHOCTA C HMCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPOUCTB U J1TAOOPATOPHOTO
000OpyI0BaHuUS;

pemath pacy€THhIC 3aJadyd C SBHO 3aJaHHOW (PU3UUYECKOW MOJEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a/1auu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIICIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHus, MPOBOAUTH PAacUEThl M OIEHWBATH PEATHLHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3NUYECKON BETUUUHBI;



pelIaTh KAYECTBEHHBIE 33Ja4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LIEMOYKY PACCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nyecKue sIBICHUs;

MCITOJIb30BaTh ITPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAaLlMOHHBIE
TEXHOJOTUU JUIsSl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETALUN U IPENCTABICHUS
y4eOHOM M Hay4yHO-ONYJSpHOM HMH(POpMALUM, TOJYYEHHOW U3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIY4aeM Y0 HH(POPMALIHIO;

OOBSICHATh MPUHIMUIBI JEUCTBUS MAIWH, MNPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HAyKH, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOLIEr0 MHUpA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMSI 110 (PU3UKE B TOBCEHEBHOM KU3HU IS
oOecrieueHus 0€30MacCHOCTH MpU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAaMU, JUIsl COXPAHEHMs 3[I0POBbSl U COOJIIOJEHUS HOPM JKOJIOIMUECKOTO
IIOBEJICHHSI B OKPYKAIOLIEHN Cpele;

paboTaTh B TIpylIne C BBIIOJHEHUEM pAa3IMYHBIX COLUAIBHBIX pPOJEH,
IUIaHUPOBATh pPa0OTy TPYIIbI, PAlUUOHAIBHO pAaclpeaesiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PELHICHHE pacCMaTpruBaeMoil MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIie
Ne i/m P Kourposabhubie | TIpakrudyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PUZUKA U METOAbI HAYYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 O 2 0 0
W3HKa U METOJIbl HAYYHOT O TIO3HAHUS hitps://m.cdsoo.w/7 A1 bET2
Uroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 0 0 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 0 0 bubmiorexa [IOK
https://m.edsoo.ru/7f41bf72
but6moreka [JOK
23 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 hitps://m.eds0o.c/7f41 bf72
Hroro no pasaeny 18
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 0 | bu6motexa [IOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHI 10 1 0 Eubmorexa OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 0 0 bu6motexa IIOK

da30BbIE EPEXOJIBI

https://m.edsoo.ru/7f41bf72




Uroro no pazneny 24
Paznen 4. JIEKTPOJAMHAMUKA
bu6moreka [JOK
4.1 1
EKTpOCTATIA 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN nekTpUdeCcKuil TOK. Toku B 12 bu6mmoteka [IOK
’ pa3IMYHEIX cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3zepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOT'PAMME




11 KVIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoabnsie | IlpakTuyeckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl

Paznea 1. JIEKTPOAUHAMUKA
11 MarnuTHoe€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubmmorexa [IOK

' WHTYKITAS https://m.edsoo.ru/7f41c97¢

Uroro no pazneny 11

Pa3znen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHHU4Y€ecKue U 3JEKTPOMarHUTHbIE 9 0 | bubmmorexa [{OK

' KonebaHus https://m.edsoo.ru/7f41c97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | 0 bu6moreka [IOK

' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 OnTuka 10 0 3 bubmorexa HOK

https://m.edsoo.ru/7f41c¢97¢

Hroro no pazgeny 24

Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI ClielIMaIbHON TEOPUH 4 | 0 bubmmoreka [IOK

’ OTHOCHUTENBHOCTHU https://m.edsoo.ru/7f41c97¢

Uroro no pazneny 4

Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThI KBAHTOBOM ONTHKH 6 0 0 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97¢c




Bbub6morexa IIOK

4.2 Crpoenue aroma 4
https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE 411po 5 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKU

but6mmoreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE 4 Eubmorexa OK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnuecrBo yacos JIEKTPOHHBIE

Ne ara uudgpoBbie

Tema ypoka Konrtpoasnbie | IlpakTudeckue A op
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE

padoThI padoThI
pecypchbl

®duszrka — Hayka o0 Ipupoze.

| 0 Y PAPOA | 0 0 bu6mmoreka [JOK

AYTHBIC MCTOAP! NOSHAHIA 18.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaroIIero Mupa
Posb 1 MmecTo Qu3uku B

) (hopMHUPOBaHUM COBPEMEHHOM | 0 0 bubmorexa [IOK
Hay4HOU KapTUHBI MUDA, B 20.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM S TEeIHHOCTH JIFOIEH
Mexannueckoe JIBUKECHUE.

3 OTHOCHUTEIIBHOCTh MEXaHHMICCKOTO 1 0 0 bub6moreka [JOK
nBukenus. [lepemerenue, 25.09.2023 | https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
PaBHOMEpHOE npsIMOSIMHENHOE bu6mmotexa [IOK

4 1 0 0
JIBMKEHUE 27.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPSMOJIMHEUHOE | 0 0 bubmotexa IIOK
JIBHOKCHUE 02.10.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najficHue. Y CKOpEHHUE | 0 0 bubmumoreka [IOK
CBOOOIHOIO HaIeHUs 04.10.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe 1BU>XEHHE.

7 JBrxeHne MaTepHallbHON TOUYKH 110 1 0 0 Bu6mmorexa [IOK

P 09.10.2023 | https://m.edsoo.ru/ffO0c3ada

OKPYXHOCTH




[IpuHIUIT OTHOCUTEIBHOCTH

8 Tl'amunes. MHepryuaibHbIe CUCTEMBI buomorexa [OK
' pllv 11.10.2023 | https://m.edsoo.ru/ffO0c3be8
orcuera. [lepsriit 3akoH HproTOHA
Macca tena. Cuna. [IpuHiun
9 Cymnepro3unuu cui. Bropoii 3akon bubmorexa HOK
yreprosut + DTOPOH 3 16.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroTOHA 111 MaTepruasbHOW TOYKH

10 Tperun 3axon HproToHa nis bubmoreka [IOK
MAaTEPUAIBHBIX TOYEK 18.10.2023 | https://m.edsoo.ru/ffOc3be8
3akoH BCeMUpPHOTO TAroTeHus. Cuia

11 Tspkectd. [lepBas kocMudeckas bubmorexa HOK

P 23.10.2023 |  https:/m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmorexa [IOK
Tea 25.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadourment

13 Tpenusi. Cuia COnpoTUBICHUS MPU bu6morexa [IOK
JIBIDKEHUU TeJIa B )KUJIKOCTH WU 06.11.2023 | https://m.edsoo.ru/ff0c3{76
rasze
[TocTynarenbHOE U BpamaTeIbHOe

14 JBUKEHHE a0COIOTHO TBEPIOTO but6moreka [JOK
Tesia. MomeHT cuJibl. [1edo cuibl. 08.11.2023 | https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUS TBEPAOrO Tela
HNmnynsc maTepuaabHOW TOUKH,

L5 CHCTEMbI MaTepUAJIbHBIX TOYEK. but6mmoreka [JOK
Nmnynbc cuiibl. 3aKOH COXpaHEHUS 13.11.2023 | https://m.edsoo.ru/ff0c43d6
HMMITyJIbca. PeakTuBHOE NBHIKEHUE

16 PaGoTa 1 MOIIHOCTb CHJIBI. Bbub6morexa IIOK
Kunernueckas sneprus 15.11.2023 | https://m.edsoo.ru/ff0c4502




MaTtepuaibHOi Touku. Teopema 00
HU3MCHCHUU KI/IHCTI/I"ICCKOI\/’IVSHepI‘I/II/I

17

[ToreHunanbHas SHEPrus.
[TorennumanbHas SHEPrUs yrnpyro
neOpMUPOBAHHOU MPYKUHBI.
[TorenuuanbHas SHEprus Tena
BOJIM3H MTOBEPXHOCTU 3eMIIH

20.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

IlorenunansHbIE U
HEMOTEeHIIHATbHBIE CUIbl. CBSI3b
paboThl HEMOTEHIMAJILHBIX CUJI C
W3MEHCHUEM MEXaHUYCCKOW
SHEPIrUH CUCTEMBI TeNl. 3aKOH
COXpaHEHHSI MEXaHUYECKOU YHEPTrUuun

22.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HMccrnenoBanue CBsI3U PabOThI CHJIBI
C U3MEHEHHEM MEeXaHUYECKOH
SHEPTUHM Teja Ha MIpUMepe
pacTsHKEHUST PE3UHOBOTO JKT'YTa

27.11.2023

20

KonTtponbHas pabora o reme
«Kunematuka. JlnHaMuka. 3aKOHBI
COXpaHEHUS! B MEXaHUKE

29.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS
MOJIEKYIAPHO-KUHETUYECKOM
Teopuu. BpoyHOBCKOE TBHKEHUE.

Huddysus

04.12.2023

bu6moreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKEHUS U
B3anMMOJICHCTBHS YaCTHI] BEIIIECTBA.
Mopenu cTpoeHus ra3os,
KHUJKOCTEH 1 TBEPIBIX TET

06.12.2023




23

Macca monekyn. KonmuectBo
BemectBa. [loctossnHas ABoraapo

11.12.2023

24

TemnnoBoe paBHOBECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temnepatyp Lleabcus

13.12.2023

25

WUneansubiii raz B MKT. OcHoBHOE
ypaBHeHre MKT

18.12.2023

bu6moreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcooTHas TeMIeparypa Kak Mepa

CpeIHEN KNHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knaneiipona

20.12.2023

but6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3axoH JlansTOHA. ["a30BBIC 3aKOHBI

25.12.2023

28

JlabopaTopHas pabora
«HccnenoBanmne 3aBUCHIMOCTH
MEX]y ImapaMeTpaMu COCTOSHUS
pa3pe)EeHHOT 0 ra3ay

27.12.2023

29

N3ompomeccs B naeansHOM rase u
uX rpauuecKoe npeacTaBiIeHue

10.01.2024

but6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsisa sueprus
TEPMOAUHAMUYECKOW CUCTEMBI
CITIOCOOBI €€ N3MEHEHH.
KomuuectBo Tenotsl U paboTa.
Buytpennsisa sueprus
OJHOATOMHOI'0 M E€aJILHOI'O rasa

15.01.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunel Temionepenauun

17.01.2024

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c5¢36




VienpHasa TENII0EMKOCTh BEIL[ECTBA.

KommuecTBO TEMIOTHI Ipu

bu6morexa IIOK

32
Terionepenave. AnnadaTHbIA 22.01.2024 | https://m.edsoo.ru/ff0c5c36
po1iecc

13 [1epBblil 3aKOH TEPMOIUHAMUKH U bu6mmoreka [IOK
€ro NpuMeHEeHMe K U3oIporeccam 24.01.2024 | https://m.edsoo.ru/ffOcSefc
HeoOpaTtumocTs npoueccos B

34 npu (I: e. Bropoit I;aIIjOH Brbmorexa LIOK

PHPOZE. p 29.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
[Mpunnun aeictBus u KITJI bu6motexa [IOK

35 .

TEMNJI0BON MaILIMHbI 31.01.2024 | https://m.edsoo.ru/ff0c600a
K KIT,

36 Huxn Kapuo u ero KITJ] 05.02.2004

37 DKoNoruuecKre mpodIeMsbl
TENJIODHEPT ETUKH 07.02.2024
O6006maromuit ypok

38 «MOJII:K J'II; Hazr()bnsnxa OCHOBBI bromorexa [TOK

y2up ' 12.02.2024 | - https:/m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI)
KonTtponbsHas pabora o reme
39 «MonekymnspHas ¢usnka. OCHOBBI Bubmuorexa LIOK
P ' 14.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKID)

40 [TapooOpa3oBaHue U KOH/IEH CaLUs. bubmotexa LIOK
Hcnapenue u kunenue 19.02.2024 | https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS U OTHOCUTENIbHAS

41 BJIQXKHOCTB BO3/1yxa. HachlleHHbIi bubmmorexa [IOK

a Ay, TEEHH 21.02.2024 |  https://m.edsoo.ru/ff0c64d8
n

4 TBépnoe Teno. Kpucrammmueckue u bu6mmotexa [IOK

amop¢HbIe Tena. AHUZOTPONHUS 26.02.2024 | https://m.edsoo.ru/ff0c65f0




CBOMCTB KpUCTAJUIOB. JXKunkue
kpuctajibl. CoBpeMeHHbIe

MaTepuabl
[InaBneHue u KpuCTAIIIN3AIIHS.
bu6moreka [JOK
43 VenbpHasa TEIUIOTA IUIABJICHUS.
28.02.2024 | https://m.edsoo.ru/ff0c6708
CyOmmMmanms
bu6moreka [JOK
44 v S
PABHEHHE TEIITOBOTO batanca 04.03.2024 | https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Te. DIEKTPUYECKUN
45 3apsaa. [IBa BUAa SIEKTPHYCCKUX bubmotexa [IOK
P a p 06.03.2024 | https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOIHUKHN, TUDJIEKTPUKHA U
46 H(I))J'I HI[OBO HIfKI/I 3aK0pH Brbmmorexa OK
YHpOBOA ' 11.03.2024 | https://m.edsoo.ru/ff0c6bcc
COXpaHEHHS AIEKTPUUECKOTO 3apsiia
B3anmMopencTBue 3apsaaoB. 3aKoH
47 Kynona. To4euHBIN 3J1€eKTpHYCCKUU bubmmorexa LIOK
Y ' P 13.03.2024 | https://m.edsoo.ru/ff0c6ced
3apsia
Hanpssk€HHOCTB JIEKTPUYECKOr 0O
43 noyist. [IpuHnun cyneprnosunuu bu6mmotexa [IOK
3NEKTPUYECKUX MoJieH. JInHuu 18.03.2024 | https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
PaboTa cuit 3eKTpOCTaTHYECKOTO
49 noid. [lorennuan. PazHocts bubmmorexa LIOK
' HHat 20.03.2024 | https:/m.cdsoo.ru/ff0c6£00
[IOTEHIUAJIOB
IIpoBOIHUKN U TUDIIEKTPUKHU B
50 3J1peI<T OCTATHYECKOM noljm bubmorexa LIOK
P ' 01.04.2024 | https://m.edsoo.ru/ff0c7018

,HI/IBJ'IeKTpI/I‘—IeCKaﬂ MMPOHUIIACMOCTH




51

OnexrpoeémkocTs. Konaencarop

03.04.2024

Bbu6moreka IIOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD MIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsHKEHHOTO KOHJIEH caTopa

08.04.2024

but6moreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "N3mepenune
UEKTPOEMKOCTH KOHAeHcaTopa"

10.04.2024

54

IIpuHUMT AEHCTBUS U IPUMEHEHU €
KOHJIEHCAaTOPOB, KOIMPOBAJILHOIO
amnrmnaparta, CTpyHHOI0 IIpUHTEpa.
DneKTpocTaThyecKas 3aluTa.
3azemiieHUE SIEKTPOIPUOOpPOB

15.04.2024

55

DNEKTPUYECKU TOK, YCIIOBUS €ro
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Conpotusnenne. 3akoH Oma st
ydacTka Lenu

17.04.2024

56

[TocnenoBarenbHOE, MapaieNbHOE,
CMEIIaHHOE COeTMHEHHE
poBOAHUKOB. JlaGopaTopHas
pabota «/3ydueHne CMEIIaHHOTO
COEAMHEHHUSI PE3UCTOPOBY

22.04.2024

bu6moreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MoHOCTH
3JEKTPUYECKOr 0 TOKA. 3aKOH
Hxoyisa-Jlenna

24.04.2024

bu6moreka IIOK
https://m.edsoo.ru/ffOc7838

58

3axon OMa 1St ITOIHOMI
(3aMKHYTO#1) JIEKTPUYECKOM 1IeMH.
KopoTkoe 3aMbikaHue.
JIabopaTtopHas pabota «M3mepeHue

29.04.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0




OJIC ucTouHrKa TOKa U €ro
BHYTPEHHETO COIPOTHBIICHUS

DneKkTpoHHas NPOBOAUMOCTD
TBEPABIX METANIOB. 3aBUCUMOCTh

59 COMPOTUBJIEHUS METAJJIOB OT 06.05.2024
TemrepaTypbl. CBEpXIIPOBOIUMOCTD

60 DNEeKTPUYECKUHU TOK B BaKyyMe.

CBoHCTBA JIEKTPOHHBIX IIYYKOB 08.05.2024
[TomynpoBoIHUKH, X COOCTBEHHAs
U IPUMECHAsSI TPOBOUMOCTb. bu6motexa [IOK

61 .

CoucTBa p—n-nepexoa. 13.05.2024 | https://m.edsoo.ru/ff0c84ae
[TomynpoBoIHUKOBBIE TPHOOPHI
DNEeKTPUYECKUHU TOK B pacTBOpax U

62 pacriaBax 3JE€KTPOJIUTOB. bu6muoreka [IOK
DIIEKTPOIMTHYECKAs TUCCOLHAIUS. 15.05.2024 | https://m.edsoo.ru/ffO0c82ba
DIIeKTpOIIn3
DIIEKTPUYECKUH TOK B ra3ax.

63 CaMOCTOsITEIbHBIN U bubmoteka [JOK
HECAMOCTOSITENTBHBIN pa3psi/Il. 20.05.2024 | https://m.edsoo.ru/ffO0c84ae
Monnus. [1nasma
DnexTpuyecKue npudopsl u

64 YCTPOMCTBA U UX IPAKTUYECKOE bubmotexa [IOK
npumeHenue. [IpaBuna TeXxHUKN 22.05.2024 | https://m.edsoo.ru/ff0c86fc
6e3omacHOCTH
O6o0maromui ypok bubmmoreka [IOK

65
«IIEKTPOIUHAMUKAY 27.05.2024 | https://m.edsoo.ru/ff0c88be

66 KonTtponbshas paborta o reme bu6mmoteka [IOK
«Qnextpocrartuka. [locTosHHBII 29.05.2024 | https://m.edsoo.ru/ffOc8a8a




3IEKTPUYECKU TOK. TOKH B
pa3IUYHBIX Cpelax»

Pe3epsnblii ypok. KoHTponbHas

but6moreka [JOK

67 pabota 1o Teme 1
" " https://m.edsoo.ru/ff0c8c56
DJeKTpOAMHAMHKA
68 Pe3epBHblii ypok. O000maromuit 1 bubmoreka [IOK
ypok 1o Temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IlpakTnueckue
n/n Bcero U3yYCHUS oOpa3oBaTebHbIE
padoThbI padoThI pecypesI
ITocTostHHBIE MATHUTHI U UX

| B3anMojelicTBre. MarHuTHOE MOJIE. 1 0 0 but6mmoreka [JOK
BekTop MarHuTHOM MHIYKIIMH. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JInHUY MarHUTHOW MHIYKIUA
MaruuTtHoOe€ 1oJje NpoBOJHUKA C

) TOKOM. OnbIT DpcTeaa. | 0 0 bubmmorexa [IOK
B3auMopneilicTBue MpOBOJHUKOB € 06.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pa6ota «3ydenue

3 MaFHETHollfo HOJI')IH KaTyIHKI/Iy: 1 0 1 brbmorexa [OK

12.09.2023 | https:/m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHE MAarHUTHOI'O I10JIS Ha
NpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGoparopHas pabora | 0 | bubmotexa IIOK
«HWcciengoBanue ercTBUSI 13.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM»

JlelicTBHE MAarHUTHOI'O I10JIS Ha

5 JIBUKYIIYIOCS 3aPSDKEHHYIO | 0 0 bu6motexa [IOK
yactuiy. Cuna Jlopenna. Pabora 19.09.2023 | https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DneKTpoMarHuTHast MHIYKITHS. | 0 0
IToTok BEKTOpa MarHUTHOM 20.09.2023




uHaykuuu. J/1C uaaykuun. 3aKoH
AJIEKTPOMArHUTHOM MHIYKITUU
Qapanes

JlabopaTopnas pabora

7 «UccenoBanue ABICHUS bubmorexa HOK
a . 26.09.2023 | https://m.edsoo.ru/ff0cal50
AJIEKTPOMATrHUTHON MHTYKIIHW))
NunykTuBHOCTD. SIBIICHHE
camonnaykuuu. DJ1C
8 CaMOI/IHI[yKHI/II/I 3§e TS bubmorexa LIOK
ALYKIHH. p 27.09.2023 | https://m.edsoo.ru/ff0ca600
MarHUTHOTO TTOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE I10JIE
TexHuueckue ycTporucTBa U UX
MPUMEHEHUE: TIOCTOSIHHBIC
9 MarHUTBbI, JJICKTPOMAarHHUTHI,
AJIEKTPOABUTATENb, YCKOPUTETH 03.10.2023
AJICMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TT€Yb
O6o6marmuil ypok « MarHuTHOE
10 oJe Igneliu OMyfI‘HI/ITHaSI bubmiorexa TIOK
' P 04.10.2023 | https://m.edsoo.ru/ff0cab82
WHIYKIIHSD
KonTponbHas padora mmo reme
but6moreka [JOK
11 «Mar"uTHoe Mmojie.
10.10.2023 | https://m.edsoo.ru/ff0cad58
DNEKTPOMArHUTHAS WHITYKIIHS
CB00OOIHBIE MEXAaHUUECKUE
kosiebanus. ['apmMoHnueckue
12 KoineOaHus. YpaBHEHNE bubmorexa HOK
7P 11.10.2023 | https://m.edsoo.ru/ffO0caf06

TapMOHUYECKHX KOJIeOaHM.
[IpeBpaienne sHeprumn




13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoja Majiblx KoneOaHu rpysa
Ha HUTU OT AJIMHBI HUTHU U MACChI
rpy3a»

17.10.2023

14

KonebaTenpHblil KOHTYD.
CB0OOTHBIE 3JICKTPOMAarHUTHBIC
KOJIe0aHus B U/1€ATBHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXly MEXaHH4EeCKUMHU U
AIIEKTPOMAarHUTHBIMH KOJICOAaHUSAMH

18.10.2023

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH
COXpPaHCHU SHEPTHUU B UACATIbHOM
K0JIe0aTeIbHOM KOHTYpE

24.10.2023

bu6moreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHue o 3aTyxar X
KosieOaHusIX. BEIHY)IeHHbIE
MEXaHUYECKHEe KOJIeOaHusl.
Pe3zonanc. BeiHyX1€HHBIC
ANEKTPOMArHUTHBIE KOJIeOaHUs

25.10.2023

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIN TOK.
CunyconianbHbIM IEPEMEHHbBIN
TOK. MOIIHOCTh NEPEMEHHOTr0 TOKA.
AMIUTMTYIHOE U ICHCTBYIOIIEE
3HAYEHHE CUJIBI TOKA U HAIIPSKCHUS

07.11.2023

bu6moreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipor3BoacTso,
nepenaya u moTpedIcHue
BJIEKTPUYECKON SHEPTUU

08.11.2023

19

YCTpONCTBO ¥ MPAKTUYECKOE
MIPUMEHEHUE JIEKTPUUECKOTrO

14.11.2023

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, F'€HEepaTopa NEPEMEHHOr0
TOKa, TMHUH BIEKTpornepenay

DKOJIOTHYECKHUE PUCKH NTPU
IIPOU3BOJCTBE IEKTPOIHEPTUU.

20 K
yABTYpa UCIIOJIb30BaHUS ) 15.11.2003
ANIEKTPOIHEPTUHU B IOBCETHEBHOM
KU3HH
Mexanndeckue BOJIHbI, YCIOBUS
acnpoctpanenus. [lepuon.
21 I()?Ko I:)c;};p acIrpocT azleHi;[ u Bromorexa [TOK
P pactipoctp 21.11.2023 | https://m.edsoo.ru/ff0ccaS4
JHa BoaHEL [lonepednsie n
PO OJIbHBIE BOJIHBI
2 3ByK. CkopocTb 3ByKa. [ pOMKOCTb bu6morexa [IOK
3ByKa. Beicota Tona. TeMOp 3ByKa 22.11.2023 | https://m.edsoo.ru/ff0cccOc
DNIEeKTpOMarHUTHBIC BOJHBI, UX
23 cBoMCTBA U ckopocTh. [llkana buomorexa [TOK
P i 28.11.2023 | https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJH
[TpuHIUTIBEI paOCBSI3H U
24 .P
TeJeBUeHUS. Pa3BuTHE CpeCcTB 59.11.2023
cBsA3M. Paapnonokanus
)5 KontposnbHas pabora «Konebanus u bubmotexa IIOK
BOJIHBI 05.12.2023 | https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOe pacnpocTpaHEeHUE
2 CBETa B OJIHOPOJIHOU Cpefie. bubmumoreka [IOK
TodeuHblit UICTOYHMK CBeTa. JIyd 06.12.2023 | https://m.edsoo.ru/ff0cd350

CBCTa




OrtpaxeHue cBera. 3aKOHbI

27 oTpaxenus ceera. [locrpoenune Bu6mmorexa [IOK
. 12.12.2023 | https://m.edsoo.ru/ff0cd4e0
n300paKEHUH B TNIOCKOM 3€pKajie
IIpenomnenue ceeta. IlonHoe
)3 BHYTPEHHEE OTPaKEHHUE. bu6mmotexa [IOK
[IpenenbHbIM yroy NOIHOoro 13.12.2023 | https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTpakKEHUS
29 JlaGoparopHas paborta «3mepenue bubmotexa ILIOK
MOKA3aTeNs MPETOMIIEHUS CTEKIIA» 19.12.2023 | https://m.edsoo.ru/ff0cd67a
Jlunzel. [Toctpoenue n3o0paxxeHui
30 B JiuH3e. DopMysia TOHKON JIMH3BI. bubmorexa [TOK
20.12.2023 | https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlabopaTopnas pabora
31 «I/ICCJ'IGIIOBaIiI/Ie CBOMCTB 26.12.2003
M300paKEHUN B TUH3AX)»
Hucnepcus cBeta. CI0XKHBIA COCTaB
3 Oemnoro cBera. I[er. JIaboparopHas
pabora «Habmonenne qucnepcuu 27.12.2023
CBETa»
13 Wnrepdepenuus ceera. Juppakuus bu6mmoreka [IOK
cBeta. JudpakinuonHas pemerka 09.01.2024 | https://m.edsoo.ru/ffO0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6motexa [IOK
[Tonspuzanus ceera 10.01.2024 | https://m.edsoo.ru/ff0cf02e
OnTrueckue npudopsl U
35 YCTPOMCTBA U yCIOBHS UX 16.01.2024
0€e3011acHOr 0 IPUMEHEHHUS
36 ['paHuLIbl NPUMEHUMOCTH bu6morexa [IOK
KJIACCUYECKOU MEXAHUKH. 17.01.2024 | https://m.edsoo.ru/ff0cf862




ITocTynaTsl crienMaIbHONW TEOPUH

OTHOCHTEILHOCTH
OTHOCUTENBHOCTh

37 OTHOBPEMEHHOCTHU. 3aMeIJICHUE buomorexa LIOK

AHOBP ' 8 23.01.2024 | https://m.edsoo.ru/ff0cfad2
BPEMEHU M COKPAIIICHUE JTTHHBI
OHeprus U UMILYJIbC

13 PENATUBUCTCKOM YacTUIlbl. CBsA3b bubmoreka [IOK
MAaCCBhI C SHEPTUEU U UMITYJIbCOM. 24.01.2024 | https://m.edsoo.ru/ffOcfc68
DHeprus moxkost
KonTponbHas padora «OnTuka.

39 OCHOBBI ClielIMaIbHON TEOPUH bubmorexa [TOK

" P 30.01.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH»

40 ®oronsl. Popmyna [Inanka. bu6mmorexa IIOK
OHeprus U UMITYJIbC POTOHA 31.01.2024 | https://m.edsoo.ru/ff0cfel16
OTKpBITHE U HCCIIEAOBAaHUE Eu6 110K

nonmoTeKa

41 .0 A.T.
dotospexra. OnbiTE 06.02.2024 | https://m.edsoo.ru/ffOcffcd
CroneroBa
3akoHbl poTodddekra. YpaBHeHHE

42 3H“HLHTeI(f“Ha Jfl(b(boma(b;ema BuGmorexa [OK

! ' 07.02.2024 | https:/m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordppexra
Jasnenne cBeta. OnbiTe I1. H.
43 JlebeneBa. XuMuueckoe 1EUCTBHE bubmorexa [IOK
ACBa. 8 13.02.2024 | https://m.edsoo.nu/ff0d04a6
cBeTa
TexHuueckne ycTporucTBa U

44 MIPAKTUYECKOE TPUMEHEHHE:

doTodMEeMEHT, POTOAATIHK, 14.02.2024

COJIHEYHast OaTapest, CBETOIUO]T




Pertenune 3agay no teme

bub6moreka IIOK

s «2neMeHThbl KBaHTOBOM OITUKU 20.02.2024 | https:/m.edsoo.ru/ff0d0302
Monens atoma ToMcoHa. OnbITHI
46 Pesepdopaa o paccesHuto a- bu6mmoreka [TOK
yactun. [lmanerapras monens 21.02.2024 | https://m.edsoo.ru/ff0d091a
aToma
bu6moreka [JOK
47 Hocrynatst bopa 27.02.2024 | https://m.edsoo.ru/ff0dOafa
Wznyuyenne u noriouieHne GOToHOB
43 [IpU NIEPEX0/Ie aTOMa C OAHOTO bu6motexa [IOK
YPOBHS SHEPrUU Ha Apyroi. Bussl 28.02.2024 | https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoJiHOBBIE CBOKMCTBA YACTHII.
Bounbl ne bpouTs.
49 KopnyckynsspHO-BOJIHOBOU Bu6mmorexa [IOK
05.03.2024 | https://m.edsoo.ru/ff0dOca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE M3JTy4CHUE
OTKpBITHE PaTNOAKTUBHOCTH.
Omnsitel Pesepdopaa mo bubmoreka [IOK
50
OMpEENICHUIO COCTaBa 06.03.2024 | https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3JTy4EHUS
CaowuctBa ansda-, 6eta-, ramma-
51 u3ilydeHus. Biusnue
PaIMOAKTHBHOCTH Ha KUBBIE 12.03.2024
OpraHu3MBbl
OTKpbITHE IPOTOHA U HEUTPOHA.
57 N3oronel. Anbda-pacna. bu6morexa [IOK
DNEeKTPOHHBIW U TO3UTPOHHBIA 13.03.2024 | https://m.edsoo.ru/ff0d 1162

Oera-pacnan. ['amma-nusznyuenue




53

DHeprus CBs3M HYKJIOHOB B sJIpE.
SnepHbie peakuuu. AnepHbid
peaktop. [Ipo0ieMbl, MepCIeKTHBHI,
HKOJIOTMYECKUE aCIEKThI AEPHOU
SHEPreTUKU

19.03.2024

bu6morexa IJOK
https://m.edsoo.ru/ff0d 1356

54

DJieMeHTapHbIE YaCTHUIIbI.
OTKpbITHE TO3UTPOHA. METOIBI
HaOJIOACHHS U PETUCTPALUH
AJIeMEHTapHbIX YacTull. Kpyrbiii
cron «DyHIaMeHTalbHbIE
B3anMoJencTBUI. EqUHCTBO
($u3HYeCKOW KapTUHBI MUPa»

20.03.2024

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro neba. Co3se3aus,
SIPKUE 3BE3MIBI, IUIAHETHI, HX
BuauMoc Japrkenne. CollHeuHas
crucTema

03.04.2024

56

Connne. ComHeyHast aKTUBHOCTb.
Ucrounuk sneprun ConHua U 3BE31

09.04.2024

57

3BE3/bI, HX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/bI INIABHOU
nocjuenoBaTelbHOCTH. BHyTpeHHee
cTpoenue 38€371. CoBpeMEHHbIE
IPEACTABIIEHUS O IPOUCXOXKACHUN
u 3Bosonuu CosHIA U 3BE3]

10.04.2024

58

Mineunsin [1yTh — Harma
lNanakTtuka. [Tonoxenue u
nemxenne Comaia B ['anakTuke.
lManaxtuku. YepHbIE ABIPHI B sAPAX
rajakTHK

16.04.2024




59

Bcenennas. Paz0beranne rajakTHK.
Teopust bonbioro B3peiBa.
PennkToBOE M3MydEeHuUe.
MeTtaranakTuka

17.04.2024

60

Hepemennsie nmpoOemsl
aCTpPOHOMUU

23.04.2024

61

KonTtponbeHas pabora «31eMEeHThI
aCTPOHOMMH U aCTPO(UZUKH»

24.04.2024

62

O6o06maromuii ypok. Pois ¢pusznku
Y aCTPOHOMHH B 9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMaIbHON U
ATHYECKOH cepax AesATeTbHOCTH
YyeJIoBeKa

30.04.2024

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE
MHUpa

07.05.2024

64

O6o6maromuit ypok. Ponb
(bHU3MUECKOI TEOpUH B
(hopMUpPOBaHUM NPEACTABICHUH O
(du3nYecKoil KapTUHE MHUpa

08.05.2024

65

O6o6maromuii ypok. Mecto
(bU3NYIECKOI KApTHHBI MUPA B
o0111eM psily COBPEMEHHBIX
€CTEeCTBEHHO-HayYHBIX
MPEACTABICHUIN O IPUPOE

14.05.2024

66

PezepBHBI ypok. MarHuTHOE TOJI€E.

DNeKTpOMarHuTHAsI UHAYKLIUS

15.05.2024




PesepBHblit ypok. Ontuka. OCHOBBI

67 CrieluaabHOM TEOpUun 1 20.05.2024
OTHOCUTENBHOCTH
PezepsHsblii ypok. KBaHTOBas
68 ¢u3nKa. DIEeMEeHTbl aCTPOHOMUU U 1 bubmiorexa LIOK
' P 21.05.2024 | https://m.edsoo.ru/ff0d1784
acTpopu3nKu
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Gusuka, 11 knacc/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdenteeBoit H.A., AkiinonepHoe o01miecTBo «M3maTenbcTBO
«IIpocsemenue»

BeenureBapuant

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJISA
Brequtel M.A.Ilerpoa ®u3uka 11 kiacc Metoauueckoe nmocoone K yaeOHUKY

I'.J.MskuieBa Mocksa Jpodananubie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

Brenurebubmmoreka [IOKganubie https://m.edsoo.ru/ff0
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