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INOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1o ¢usnuke 06a30BOTO YpOBHS Ha ypPOBHE CpPEIHEro OOIIero oO0pa30BaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®u3ukay B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  dDenepanum,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMmbl 1o (u3MKe HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K TIaHUPyEeMbIM JUYHOCTHBIM, MPEIMETHBIM U METarpeIMeTHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1IEJIM M3y4YeHHs (U3UKM Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, MJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3MKe BKIIOYALT:

e [UIAHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay» 1o rogam o0yyeHHsL.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpyXKarolleM MHpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoit reorpadueir u actpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKMX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEepreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(GbopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HAyYHbIH METOJ IO3HAHUS NPH BBHIIIOJTHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIM.

B ocHOBY kypca (hu3uKH 175 yPOBHS CpellHEro o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢usznueckux Teopuid. Bexgymmm B Kypce sBIsSieTcss (OPMHUPOBAHHME MPENCTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeamnoaraeT MUCMob30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPAaBCTBEHHBIMU U 3KOJIOTMYECKMMHU IIPOoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEeXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOIeM pallMOHAIbHOTO IPUPOIONIONIb30BAaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTAMH Kypca (U3UMKHM HA YPOBHE CpeIHEro o0mero oOpa3oBaHUS
ABISIIOTCS  (pu3uyeckue Teopuu ((hopMHpPOBAHHWE NPEACTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJIS ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a Cuér
OpraHu3aluy 3KCIEPUMEHTAILHONW JesATeIbHOCTH oOydarouuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOIIMIA CITMCOK
YYEHHUYECKUX NPAaKTUYEeCKUX padoT. BblaeneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBISETCS YYaCTHHUKAMH OOpa30BaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENseTCs PEIICHUIO PAacu€THBIX U KadeCTBEHHBIX 3amad. Ilpu sTom
JUISL PaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 3a/J1aHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHSATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayeCTBEHHBIX 3ajjau IPHUOPUTETOM
SBIISIOTCSL 3aJaHUs Ha OOBSICHEHHWE TMPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIeW XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO Kk MarepHaIbHO-TEXHUUECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3HMKH Ha YPOBHE CpPEIHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NpeIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJAMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTAb0OPaTOpHOE 00OPYIOBAHUE JUISI BBITOJIHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpamoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHeYMBaeT MOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe 110
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil AJis HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH .

JlaGopaTtopHoe 00OpyAOBaHHE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOeCleyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI (PUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHS OOYdYalOUIMXCS K HayyHOMY H3YyUEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAYYHOM METOAE TMO3HaHHs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILINM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KAaK Pe3ysibTaTa U3y4eHHUsI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOJIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GU3MKU ISl Pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JocTiwkeHnne 3TUX Lenell o0ecreyrBaeTcsl PelIeHHEM CIEAYIOMMX 337ad B Ipolecce
U3YYeHHUS Kypca (pU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHHS PA3IMYHBIX 33Ja4 C SBHO 33/JlaHHON (PU3NYECKOM
MOJIENBIO, 3a7ad, TOAPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3UUYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MYECKMX OCHOB M TPUHIIMIIOB JCUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIQ/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3NUECKHX
HKCIEPUMEHTOB, aHalW3a M  UHTEepOpeTandd  HHOpManuu,  OIpeaeseHus
JIOCTOBEPHOCTH MOJYYEHHOTO pe3yibTara;

CO3/1aHU€ YCJIOBUH NSl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEN0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuyenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka ¥ MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoje. Hayuneie Meroasl mo3HaHuUs OKpyXkaromero mupa. Pomnb
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI ¥ TeOpHUH. | 'paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mmecto ¢us3uku B (GOPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMelleHUl u
CJI0’KEHHUE CKOPOCTEHl.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. [[BUkeHHE MaTepUalbHOW TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas cKopocTb. Ilepumon wu
yacToTa oOpaienus. LleHTpocTpeMuTensHOe yCKOpEeHHeE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJIOMETp, ABUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE MTEpeIaUH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, WIUTFOCTPAIINS KUHEMATHUECKUX XapaKTEPUCTUK JBIKCHHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hamnpagsnenue ckopocTy npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBIXKCHHS C IIEJIBIO ONPEIETICHIS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHMSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE pAaBHbIE MPOMEXKYTKH BpPEMEHHM IpPH PABHOYCKOPEHHOM JBHKEHHUU C

Ha4yaJbHOU CKOPOCTBIO, PABHOW HYJIIO.
N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

IIpuHnun otHocurensHocty [ammites. Ilepsslii 3akoH Herorona. THEpuMaibHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MarepralibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nokos. Kosdoumuent tpenns. Cuna conpoTUBICHUS
IIPU JBUKEHUM TENA B KUIAKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHUE aOCONIIOTHO TBEPIOTO TeNa.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPIOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBeHne nHEepLUUH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEJI.

Bropoii 3akon HerotoHa.

N3zmepenue cui.

CrnosxxeHue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

Hmnynsc MaTepralbHOM TOUYKHU (Te€la), CUCTEMBI MaTEpUANIbHBIX TOUEK. MIMITybe CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEeHUs! UMITyJbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

Kunernueckast sHeprus marepuaibHOM TOUkd. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HepTrus ynpyro 1e(GopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
MIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexos moTeHIMAIBHON YHEPTUU B KHHETUYECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IOMOIIBIO JBYX OJHWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teia Ha
IpUMepe PacTsHKEHHsI PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHUS UM B3aUMOJCHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUsI Ta30B, >KUIKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE JTUX Mojened. Macca u pa3Mmepbl MojeKkyn. KoiaumdecTBo BemliecTsa.
[TocTostnHas ABoraspo.

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

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHUECKOH TEOPHH
uaeanpHOro rasa. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpelHed KHHETHYEeCKONW 3Hepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble  3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpepcTaBieHne H30MPOIECCOB: H30TEpMa,
u30Xxopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeEIIecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUpYIOLIAs TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTIOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€aTIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

Hccnenoanue 3aBUCUMOCTH MEXIY IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJIWHAMHYECKOW CHUCTEMBI U
crocoOb! e€ m3meHeHus. KonmndecTBo TemnoTsl U pabota. BHYTpeHHss SHEPTUsi 0THOATOMHOTO
UJIeabHOTO Ta3a. Buasl Temionepenaun: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JyYCHHUE. Y ACIbHas
TEMJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI MPH TEIUIoNepeaaye.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUpoO/IE.

Tennossie MamuHbL. [I[puHIMIBL eicTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUH B
TeIIOBeIX MammmHax. KoaddunueHT monesnoro nedctus TerioBo MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBH. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckne yCTpPOMCTBA M TNPAKTUYECKOE IMPUMEHEHUE: [BUTaTENb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(upa B JATyHHOU TPYyOKe MyTEéM
TpeHUs (BUICOAEMOHCTPAITSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMiepatypbl) Teja pu Terionepeaaye.

OnbIT 110 aMabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsl BHYTPEHHETO CrOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachblmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammmaeckrne u aMmopdHbie Tena. AHH30TPOIHS CBOMCTB KPHUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TerioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OallaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP M IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTUU TMOJIYYCHUS COBPEMEHHBIX MaTEpHajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

KurieHre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIITMYECKOTO BEIIeCTBa.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTENBHON BIKHOCTH BO3TyXa.

Paznen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. OJeKTpUYecKuid 3apsna. [IBa Buga dSIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHslid  3IeKTpUyYecKHid — 3apsj.
Onektpuueckoe mone. Hanpsok€HHocTh snekTpuueckoro mosd. [IpuHIun cyneprno3unuu
ANEKTPUUECKUX NoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro mois. [lorennuman. Pa3HocTh  HOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J(uaaexTpuueckas MpoOHUIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaToOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AMIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOpP, KOMUPOBAJIbHBIM
anrmapar, CTpyHHbINA PUHTED.

Llemoncmpayuu

YCTpOUCTBO U IPUHLUIL ACHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAJHM  IJIACTHH,
PACCTOSIHUSA MEXAY HUMH U JTUAIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3iuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JJIEKTPUUECKOTO TOoKa. VICTOYHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3JIeKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJNEeKTpOHHAs: IPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTH IOJYIPOBOJHUKOB.
CaoiicTBa p—n-niepexona. IlomynpoBoHUKOBBIE TPHUOOPBI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHUYECKAS
JUccoLuanus. JNEeKTPOIIN3.

OnexkTpruueckuil Tk B razax. CaMOCTOSITENIbHBIM U HECAMOCTOATEIbHBIN pa3psa. MonHus.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKa, 3JEKTpOHarpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJIHUKOBBIN N0/, TAJIbBAaHUKA.

Llemoncmpayuu

W3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHHUS] LWIMHAPUYECKUX IPOBOJHMKOB OT JUIMHBI, IIIOIIAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEIMHEHUE POBOTHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE 3aMblKkaHHME TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSS MTPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydeHne cMEIaHHOTrO COCAMHEHUS PE3UCTOPOB.

H3mepeHue  SIEKTpOABMKYIIEH CHJIBI HCTOYHHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6mronenue anexTpomusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYYHOTO TTO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIEIUPOBaHUE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, nuddysus, ocMoC, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIauH, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECCKHE SIBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, HJICKTPOJIUTHIECKAS TUCCOLUAIINS, TalTbBAHHUKA.

l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATeIb BHYTPEHHErO CroOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOJIOTUN TIOIYYECHHUSI COBPEMEHHBIX MaT€pPHajoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI NpUHTEp, dJEKTpoHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHl. B3anMopaelcTBHE NOCTOSHHBIX MAarHuTOB. MarmuTHoe IIOJIE.
Bekrop maruuTHONM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TuHUI MarHUTHON MHAYKLIWHU TOJISl IOCTOSTHHBIX MAarHUTOB.

MarnutHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMI MHIYKIIMM MAarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHWE 3apsyKE€HHOW 4YacTUIIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne anekTpoMarHuTHOM uHAYKUMHM. [IOTOK BeKTOpa MarHUTHOW MHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHOM UHAYKIuK Dapajes.

BuxpeBoe ayekTpuueckoe IMoje. DNEKTPOJABMXKYIIAas Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuiio Jlenuna.

NHIyKTUBHOCTG. SIBIE€HNE CAMOMHIYKIMH. DJIEKTPOABUKYILAs CUJIAa CAMOUHIYKIUH.



DHeprusi MarHUTHOTO TOJISL KaTYIIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHLI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yyenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosie6anus u BoJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KojeOaHus. ['apMoHMuUeckue
kosnebanus. Ilepuon, wactora, amrumtyna U ¢asa konebaHuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE I'apMOHMUYECKHUX Kojebanuil. [IpeBpaienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUX.

Konebarenbuplif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPrUU B UCATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHYXIeHHbIE MeXaHHMUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUs.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CHIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPHUUECKOW HHEPTHUU.
OKOJIOTUYECKME PUCKH TpU IPOU3BOJACTBE AEKTpodHepruu. KynpTypa ucCnonab30BaHUA
AJIIEKTPOIHEPIUH B IOBCEHEBHOM )KU3HU.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE MNPHUMEHEHHUE: DSIJIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaroonmx Koyiebanui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcmuiorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa U HAOpsDKEHUS OT BPEMEHM) AJIs
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mpu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTHY MIEPUOA MAJIBIX KOJieOaHUl Irpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccenenoBanue NEPEMEHHOTO TOKAa B LENM W3 IOCIENOBATEIbHO COCIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbLE 80JIHbL

Mexanudeckue BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
U JuHa BoOJHBL. [lomepeuHble W TMpOAONbHBIE BOJMHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexrpomarHuTHOi BoiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpPaXCHUE, IMpeJoOMJICHHE, moysipu3anus, audpaxmus, uHTepdepeHnns. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 31IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEJIbI.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
YJIBTPa3ByKOBasi IMAarHOCTHMKA B TEXHHKE W MEIULMHE, Pajap, PaaHONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue 1 paclpoCTPaHEHHUE ONEPEYHbIX U MPOJOTIBHBIX BOJIH.

KoneO:mromeecs Teno Kak UCTOUHUK 3BYyKa.

Habmronenne otpaxkeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 Iuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
Kosie0aHui.

HccnenoBanue  CBOWCTB  3JIEKTPOMAarHUTHBIX — BOJH:  OTPaKE€HUE, IMPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeHOe pacipocTpaHEHNE CBETa B OAHOPOIHOM Cpee.
JIyud cBera. ToUeUHBI UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHMs cBeTa. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKOHBI TMpEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust cBera. CrioxkHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBamIIe JIUH3bI. ToHKas auH3a. DOKyCHOE paccTosHHuE |
ONTUYECKasi CHJia TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOINX U PaCcCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. HWurtepdepennus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M IPAKTHUYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs OMNTHKA, AU(PpaKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpPakeHUE U IpeloMieHue cBera. Onruuyeckue
IPUOOPHI.

[TonHOe BHYTpeHHee oTpakeHrue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucniepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszamnuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBaHue CBONCTB N300paKeHHI B JTMH3aX.

Habmtoenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeHAIBHONH TEOPUHM OTHOCUTEJIBLHOCTH
['paHuibl IPUMEHUMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJISL CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCUTEIBHOCTH DUHINTEIHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI OKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmol KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMIYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue (orodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddekra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTpOWCTBA M MPAKTHYECKOE MpUMEHEHHe: (POTOdaeMEeHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. U3nyuenune u nornomenue GOTOHOB NpU MEPEXOe aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha JApyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyUyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(criekTpockoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGnronenue nuueiyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTH CTPOEHHS  snpa. OtkpsbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HyknmonHas mognens sjapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30tonsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauoOaKTUBHOIO pacraja.

DHeprus cBs3M HYKJIOHOB B sizipe. SnepHble cuibl. Jledekt macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Anepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPTreTUKU. DKOJOTUYECKHE ACIIEKTHI A/I€PHON SHEPIETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtoab! HaOIIOIEHHS U PETrHCTPALIUHU 3JIEMEHTAPHBIX YACTHIL.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHYECKOE MPUMEHEHHE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Ortansl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro HeOa. Co3Be3ausi, spKkue 3BE3/bI, INIAHETHI, UX BUIUMOE JBUKCHHE.

Conneynas cucrtema.

Counnne. ConHeyHass akTUBHOCTh. Mcrtounuk sHeprun CosiHIIAa W 3BE3A. 3BE3BI, UX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BoIonUK CoJHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku v kBazapsl. YEpHbIE ABIPHI B sIpax TAAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa3beranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménabie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

O0o0marmniee NoBTOpeHne

Pony ¢u3uku m acTpOHOMHUM B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJb W MECTO (U3NKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4YyHOW KapTUHE MHpa, POJb (UIHYECKON Teopud B (GOPMHUPOBAHUU
MpeICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

Uzyuenue xypca ¢usuku 06azoBoro ypoBHs B 11 Kjacce oOCymiecTBISETCS € Y4ETOM
COJIEpKATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OWOIIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUecKas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEINIb, U3BMEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOIHHUKOB, ONPEIEICHHE TUIOIIAIN TUIOCKUX QUTyp U 00BhEMa Te.

Buonoeus: >nekTpuueckue SIBICHUS B JKUBOW TPHUPOJE, KojieOaTeIbHBIC IBUKEHUS B
J)KUBOM TIPUPOJE, ONTHUYECKUE SIBJICHHS B KUBOW MPUPOAE, NEHUCTBUE paaUAMM HAa >KUBBIE
OpraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro npeamera «Dusmka» Ha ypoBHE CpeaHero oOiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «Du3MKay IODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3WIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM I[IEHHOCTAM POCCHHCKOTO  OOIIEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpECax TIpa)<JIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHu3altu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paXK1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHUsS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JIEITEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOHYMBOTO OyyIIero;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MMPHUCYILETO
¢du3nueckoil Hayke;

S) TPyAOBOr0 BOCIIMTAHUS:

UHTEpEC K pa3IUYHBIM cdepaM Npo(ecCHOHANBHON IesITeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOrM4eCcKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIbTYphl, OCO3HaHME TJI00AJLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJI€N YCTONYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacllUpeHHe OIbITa JEATENbHOCTH HKOJIOITMYECKOM HANpaBIE€HHOCTM HAa OCHOBE
UMEIOLTNXCS 3HAHUN 10 (pusmKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUECHUS (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO M UCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe 1elcTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITMpPOBaTh M aKTyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENICTATH 1S JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhbl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEUHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIINICHUE TIPY PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

BIQ/IeTh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETLHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJIOB PEIIeHHs 3aa4
(bU3UYECKOTO CoAepKAHUS, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHHS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWS, €ro HHTEPIpETaIlnu,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHTYallUsIX, B TOM 4YHCIE TPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHHs,, HaXOJUTh apryMEHTHI JUIsl JO0Ka3aTelIbCTBa CBOMX YTBEPXKICHHH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMyIHpPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BaTEIBHON JEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHMS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanmeii:

BJIAACTb HABbBIKAMHU ITOJTYYCHUA PIH(bOpMaI_[I/II/I (bI/IBI/I‘-IeCKOI‘O COACPpKaHUA U3 UCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 |
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTUH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ada4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACP)KAaHUS B pa3IMyHBIX (opMmMaTax C yd&ToM
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO  (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JEHUCTBHSL 1O €€ JOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH y4aCTHUKOB, 00CYKIaTh Pe3ylbTaThl COBMECTHON paboThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJAa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B PA3IMUHBIX CHUTyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO NESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTEHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSABICHHUIO JPYAULMH B o0NacTH  (PU3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOT'O PEIICHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;

IpUHUMATh ce0sl, TOHUMasl CBOM HEIOCTAaTKU U IOCTOUHCTBA,

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIBTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B mporecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrPaAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHEro obuero oOpa3oBaHusi y 0OydYarOLIMXCSl COBEPILEHCTBYETCS 3MOLIMOHAIbHBIN
MHTEJUIEKT, PeAIoaralouui copMIUpOBAHHOCTb!

CaMOCO3HAHUS, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHNMATh CBOE SMOIMOHAIBHOE COCTOSHHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K 3MOLMOHAIBHBIM
M3MEHEHUSM U IPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTUX,
YUUTBIBAaTh €r0 MPH OCYIECTBICHUN OOLIEHHS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKMBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEAMETHBLIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUaAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPoNib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPaKTUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTepHhalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE TENO, WACANbHBIM Tra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN DJIEKTPUYECKUN 3aps] NMPHU pELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJUHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE TMajJeHue Ted,
JIBIDKCHUE TI0 OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUuE 00bEMa Tell NMpHU HarpeBaHUU
(OXJMaXKJIeHUH ), TEIUIOBOE PaBHOBECUE, UCIIAPEHHE, KOHJICHCALIUsI, MIJIaBJICHUE, KPUCTAIUIA3aLUs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IMapaMeTpaMH COCTOSIHMSI ra3a B HM30Mpoleccax, JJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (M3MUECKHe BETUYMHBI: KOOpIWHATa,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHWW TMPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUYUHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢usznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
XAa0THUYECKOTO JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, padora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHWS U EOUHUIIBI, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE MAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YUYEHHbIE JJIEKTPUUECKUE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONAB3YST (PU3NYECKUE BEIUYUHBL AEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh MOJSA, MOTEHLUUAN, pa3HOCTh IOTEHUMANOB; IPU ONHCAHUM IPABHIIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIIOJNB3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHMUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PpU3MUYECKHE TPOIECCHl W SIBICHUS, HMCIONB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMUpHOro tarorenus, I, Il m III 3axkonbl HproToHa, 3aKOH COXpaHEHUs
MEXaHUYECKON 3HEPruu, 3aKOH COXPAHEHUS WMITYJIbCA, IPUHLIUI CYNEPIO3ULIUN CUII, TPUHIUIT
paBHOMpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, Ia30Bbl€ 3aKOHBI, CBSA3b CpEelIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KynoHa, MpH 3TOM pa3nuyarh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHl TIO0 HUCCIECTOBAHUIO (PU3NYECKUX SIBIEHHI U TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHuil, Mpu 3TOM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTD OMBIT M (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BbIOMpaTh ONTUMANIbHBIN CIOCO0 M3MEPEHHS M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OPSIMBIX  U3MEPEHH, TMPH 3ITOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTATHI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIMYHMH B BUZE TaOIMI M IpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofaTh mpaBuiaa O€30MacHOr0 TpyAa MPH TMPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOW UM  IMPOEKTHOW JEATENbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIE 3aJayd C SIBHO 3a/JlaHHOM (U3NYECKOM MOJENbI0, HCHOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BRIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATH (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIWMBIE s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIE 3a/1auM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYMBYIO IIETIOYKY
paccyXKIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHUS;

UCTONBb30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM [UIS IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEkKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIIBHBIX POJICH, IIIaHUPOBaTh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBaEMON TPOOIIEMBI.

K konny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHMH, B NPAKTHYECKOU
NeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMLIBI TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SJ€pHas MoOJElIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'0 Ipa MPH pelieHnn GU3NIeCKuX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBIEHUS (IPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DUM3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JE€KTPOMAarHUTHAs
UHAYKLINS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apaf,
AJIEKTPOMAarHUTHbIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsIpU3alUs CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PallOaKTUBHOCTD;

OINKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBAa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, JJIEKTPHUUECKOoe
HapsDKEHUE, SJIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHAIIOB, 3JIEKTPOABUKYIIas CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJid, cuia Amrmepa, cwia JlopeHna, MHIYKTUBHOCTD
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4YacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUJla JIMH3bI, MpPHU ONHCAHWUU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUYEHUS M EJMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;

ONKCBHIBATH M3YYEHHBbIE KBAHTOBBIE SIBJIEHUS U IPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPrUi U
UMIynbc (OTOHA, IMEPHOJ IMOoJypacnajza, SHEpPrus CBS3M AaTOMHBIX sIE€p, HPU ONMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS U



SIMHHIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAUCHUE (PH3UUECKON BEITUYHHEI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3yS (DU3MUECKHE 3aKOHBI U
npuHOMOBE:  3akoH OMa, 3aKOHBI IOCIEJOBATEIbHOTO W  IApaUICIBHOTO  COCTHMHEHHS
NPOBOAHUKOB, 3akoH Jkoyms—JIeHma, 3akoH 3IEKTPOMArHUTHOM WHAYKIWH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETAa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (orodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpaHEHHsS HUMITYyJIbCa, 3aKOH COXPAaHEHHS OSJICKTPHUUYECKOTO 3apsiia, 3aKOH COXpaHEHUS
MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmajga, HpU ITOM pas3iinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE W YCIIOBHS (TpaHHULBL,
00jacTh) IPUMEHUMOCTH;

OIIPEICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMH MarHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuisl AMniepa u cuibl Jlopenna;

CTPOMTH M OIHCHIBATh N300paKEeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJIHATh JKCIIEPUMEHTHI T10 HCCIEAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX HW3MEPEHHMH: TpU 3ITOM  (OpMYIHPOBATH
npoOiemMy/3agady ¥ THUIOTE3Y Y4eOHOro OKCIEPHUMEHTa, COoOMpaTh YCTAaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (POPMYITHPOBATH BBIBOKI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UYECKUX BEIWYHMH, IMPH ITOM
BBIOMpATh ONTHMAIBHBI CHOCOO HM3MEPEHHS M HCIOJIB30BaTh HM3BECTHBIE METOJBI OLCHKH
HOTPEITHOCTEH U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NIECKUX BEJIMYHH C MCIIOJIIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHpOBaTh PE3yNbTaThl MOJYUYEHHOH 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/I0BaHMS;

coOmoiaTh TMpaBmia 0e301acHOT0 Tpyna TPU TPOBEICHHH HCCIEAOBAaHUA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MUCCIEOBATENILCKOM W TMPOEKTHOW JIEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U 1TaOOPaTOPHOro 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCHONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHSI 33a7a4i BHIOMPATh (U3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3MUYECKON BEIMUHHBI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONB30BaTh TPH PEUNICHWH YYeOHBIX 3a7ad  COBpPEMEHHblE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4yeOHOU u
HAYYHO-TIOMYJISIpHOH HMH(OpMAaIUM, MOJYyYEHHOM W3 PAa3MUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBATH MOTydaeMyl0 HHPOPMAITHIO;

OOBSICHATH IPUHITUITBI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1aCHOT0 MCIIOJIb30BAaHMs B TOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTIONI30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOW JKU3HHM UL
oOecrieyeHns O€30MAaCHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHs 3]I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne /o Kontpoabnbie IIpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®du3uKa 1 METObl HAYYHOT'O O3HAHUS 2 bubmorexa IOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 1
reNaTIa . https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Jumania ! : https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 hitps-//m.edsoo.ru/7f4 172
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnmnorexa [JOK
’ TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBEI TEpMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK
’ Ma30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72




Uroro no pazgeny

24

Paznen 4. JIEKTPOANHAMUKA

4.1 OJIeKTpOCTATHUKA 10 bubmorexa HOK
) p https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bubmumorexa [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. JIeKTpOMarHuTHast bubmuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 | | bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 1 3
i https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 6) 7 6 1
JICMCHTBL KBATITOBON OITHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 1 bubnuoreka [IOK




4.3 ATOMHOE PO

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOHIEE IIOBTOPEHHUE

ol Oobuiaromnee mopTopeme ! Eﬁ::?ﬁiﬁiiﬁinmmwc
Htoro no pazneny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jlara JJIeKTPOHHBbIE LU (PPOBHIE
i Tema ypoka Kourpoabnble IIpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3yUYEeHHUs
padoThI padoThI pecypcol
®dusuka — HayKa O PUPOJE.
1 Hayunebie MGT(?)];[(I)I HO?I,)HapHI/i{ 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢puzuku B
(opMHpPOBaHUN COBPEMEHHOU bubnnorexa [JOK

2 . 1
Hay4YyHOW KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bu6mmoreka [IOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHUE

4 PaBHOMepHOE NpsAMONMHENHHOE | bubnnoreka [JOK
NIBIKEHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE 1 bubnuoreka [IOK
JIBIKEHUE https://m.edsoo.ru/ff0c372e

6 CBobOosiHOE najieHne. Y cKopeHue | bubnnoreka [JOK
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe TBUXEHUE.

7 JIEI/DKeHHe MaTepianLHoﬁ TOYKH I10 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

3 [IprHIUIT OTHOCUTEIBHOCTH 1 bu6mmoreka [JOK

lanunes. MHepuuanbHbIE CUCTEMBI https://m.edsoo.ru/ffOc3be8




otcyeTa. [lepBbiii 3akon HproToHa

Macca tena. Cuia. [lpunnun

bu6mmoreka [IOK

? CYTCPTIOSHIIMH CHI. BTOpOHfaKOH https://m.edsoo.ru/ffOc3be8
HeloToHa 17151 MaTepuaibHON TOUKU

10 Tperuii 3akoH HproToHa 111 bubmmoreka [IOK
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TSXKECTH. HeII))Ba;I KOCMHUYECKas bubmmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumnment
TpeHust. Cuiia COpOTUBIICHUS IPU bubnnorexa [JOK

13
IBIDKEHUHU TEJAa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3{76
rase
[TocTymarenbHOe U BpalaTeabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnuotexa [JOK
tena. MomeHT cuibl. [1nedo cuiel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPIOTO Tela
HNMnynec MaTepuanbHOW TOYKH,

15 CHCTEMbI MaTEPUAJTIbHBIX TOYECK. bubnuotexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE TBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernueckas sneprus bubnnorexka [JOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUUECKOW SHEPTHH

17 [TorennmanesHas 3HEPTHUsL. bu6nmoreka [JOK




18

[ToTeHumanbHas FHEPrus yupyro
ne(OpMHUPOBAHHON NIPYKUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIN3M IOBEPXHOCTH 3EMITH

IToTtennuansHele U
HETIOTEHIMAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSs
MEXaHUYECKON IHEPIUn

https://m.edsoo.ru/ffOc461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabora
«HccnenoBanue cBs3u pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU TeJa Ha IpUMepe
pacCTsDKEHUS PE3UHOBOTO JKI'yTay

20

21

22

23

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUS B MEXAHHUKE»

OCHOBHBIC TTOJI0KEHHS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.
Anddysus

XapakTtep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEISCTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

Macca MOJICKYII. Komunuecto
BemecTBa. IlocTossHHas ABora,upo

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

24

TernmoBoe paBHOBECHE.




Temmneparypa u e€ usmMmepeHue.
IIxana remneparyp Llenbcus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPrUuun bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO raza»

N3omnporiecchbl B uaeanbHOM raze u bu6mmoreka [IOK

29
ux rpaduyueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 criocoObI e€ n3meHnenust. Konnuectso bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJbHOTO
rasa

31 Bunae! rerionepenaun bubmorexa [TOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

) KonugecTBo TermoTs! mpu bubnnorexka [JOK
Teruionepenave. AauadaTHbIN https://m.edsoo.ru/ff0c5¢c36
nporecc

33 IlepBrIil 3aKOH TEPMOAMHAMUKHU U bubnmoreka [JOK




€T0 IIPUMCHCHHUEC K U30IIpoIeccamM

HeoOpaTtumocTs nporeccos B

https://m.edsoo.ru/ffOcSefc

34 npupoze. Bropoii 3akon bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun nevictust u KI1/] bubmuorexa [JOK
TEIJIOBOM MallluHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJoru4eckue npooaeMbl
TEIUIOPHEPTETUKHU
O06o0marmuii ypok
38 «MOJII:KyJII;IpHaZp ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI
KonTponbhas pabota no teme
39 «MOJ‘IpeKYJ'IHszH ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachIeHHbIi bubmorexa [TOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
aMmopdHbIe Tena. AHU3OTPOIIHS
42 CBOfII)((ll")FB KpHUCTAJLJIOB. XTP?JIKI/IC Brbmiorexa LIOK
https://m.edsoo.ru/ff0c65f0
kpucrtaubl. COBpeMEHHbIE
MaTepuabl
[1naBneHue M KpUCTAITA3AITHS. Butmorexa LOK
43 VYV nenpHas TEMI0TA MJIABICHHUS.

CyO6numarus

https://m.edsoo.ru/ff0c6708




bu6mmoreka [IOK

44 % 0
PABHEHHE TEIIOBOro banatca https://m.eds00.ru/fi0c6820
D .0 7
| e S
AL a p https://m.edsoo.ru/ffOc6bcc
3apsJI0B
IT
| oo,
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPaHCHHS JICKTPUUYCSCKOTO 3apsiia
B i .3
@7 | Kynona Touemmt snexrpecsat BuGnorera LIOK
y ' p https://m.edsoo.ru/ff0c6ced
3apsin
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nosist. [IpuHIMn cynepno3uuun bubnnorexa [HOK
ANEKTPUYECKUX 1moJel. JInnun https://m.edsoo.ru/ff0c6df?2
HaIPsHKEHHOCTU
Pa0
b | e
' HHat https://m.eds00.ru/ffOc6£00
[MOTEHIMAIOB
IT
50 | omexrporrammecxomnone, BuGiorera LIOK
p ’ https://m.edsoo.ru/ff0c7018
Jmsnexktpudeckasi MIpOHUIIAEMOCTh
bu6mmoreka [IOK
51 D g . K
JICKTPOCMKOCTD. ROHICHCATOP https://m.edsoo.ru/ff0c7126
3 -
o | S
A pa. p https://m.edsoo.ru/ff0c72c0
3apsHKCHHOTO KOHJICHCATOpa
53 JlaGopatopHas pabota "M3mepenue

IEKTPOEMKOCTH KOHAEHcaTopa"




54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DJeKTpOoCTaTUYECKas 3allHTa.
3azemyIeHHE dIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHE
poBOoAHKKOB. JlabopaTopHas
pabora «3yueHnue cMenanHoro
COCITUHEHUS PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

Pabota 1 MOUTHOCTB
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa aJis OTHOM (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe
3aMbIkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DJIEeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTh

DNEKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7838

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0




[TorynpoBoiHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAas IIPOBOIUMOCTD. | bubmmoreka [IOK
CaolicTBa p—n-nepexoja. https://m.edsoo.ru/ffOc84ae
[omynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpaxX U

& paciuiaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [JOK
DIIEKTPOAUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPONN3
DJIEKTPUUYECKHI TOK B raszax.

CaMoCTOsITEIbHBIN U bubmuorexa [JOK

63 . 1
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnunoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0maromuii ypok | bu6mmoreka [IOK
«ONEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposnbnas pabora no teme

66 «9nekrpocraruka. [locTosHHBIN | bubnuotexa [JOK
ANeKTpuiecKkuit Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CPENAX»

PezepBHbiil ypok. KonTposibHas
67 pa6or")ra o TZfde ’ 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c8c56
"OnexkrpoaguHamMuka"

68 PesepBublit ypok. O6o0maromuit ] bubnuoreka [IOK

ypok 1o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

‘:;ln Tema ypoka Beero KonTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl
[TocTostHHBIE MATHUTHI U X

| B3auMoJieicTBUE. MAarHUTHOE MOJIE. | bubmmoreka [JOK
BekTop MarHuTHOM UHAYKIWH. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarauTHO€E 1oJie MPOBOIHUKA C

) ToKoM. OnbIT Dpcreaa. | bubnnorexa [HOK
B3aumoneiicTBre MpOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MarHII/:THOIF)O noﬂs{ KaTYHIKI/Iy: 1 1 bubmmoreia LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MarHUTHOTO TOJIS Ha
NPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota | | bubnuotexa [JOK
«Hccnenosanue qeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIS HA

5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnnorexka [JOK
yactuny. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cuiel JlopeHa
DNEeKTpOMarHUTHASE WHYKIIHSL.

6 [ToTok BekTOpa MarHUTHOM 1

uaaykiuu. DJ]C uaayknun. 3akoH




AJIEKTPOMArHUTHON MHTYKIIHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON MHTYKIIHN)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTSH. SBIEHUE
camounaykiuu. J/C
CaMOUHAYKIIUU. DHEPIrusi
MarHUTHOTO TOJI KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpomucTBa U uxX
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
JJIEKTPOMarHuThI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHbIX YaCTHILI,
MHAYKIIMOHHAs 1eYb

O6o0matomuii ypok «MarautHoe
noJie. DNeKTpOMarHuTHas
WHTYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTposnbHas padbora no teme
«MaruuTtHoOe 1noe.
OJEeKTpPOMarHUTHAs MHIYKLUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
kosneOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH




14

15

16

17

18

nepuoja MajbIx KojiebaHuil rpy3a
HA HUTH OT JUTMHBI HUTH U MacChl

rpysa»
KonebarenbHplil KOHTYP.
CBOOOIHBIE TEKTPOMArHUTHBIE
Kosie0aHus B U1€aIbHOM
K0JIeOATeIbHOM KOHTYpE. AHATIOTHS
MEXy MEXaHUUYECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHMsI SHEPTUU B UI€aTIbHOM
K0JIeOAaTETbHOM KOHTYpE

[IpencraBienue o0 3aTyxaromux
KosieOaHusX. BelHyXIeHHBIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHUsI

IlepeMeHHBIN TOK.

CI/IHYCOI/II[aJ'IBHI:Jﬁ HepeMeHHHﬁ TOK.

MOoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE
S3HAYCHHUE CUJIbI TOKA U HAIIPSAXKCHUA
Tpancdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
IIEKTPUYECKON SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE HIEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, TMHUH JJIEKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc324




DKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.

20 Kynberypa ncnons3oBanus
ANEKTPOIHEPTUU B NOBCEHEBHOM
KHU3HH
MexaHuyeckue BOJIHBI, YCIOBUS
acrpocrpaneHnus. Ilepuon.
21 I():KOppOCTBppaCHp0CTpaII){eHI/I$I u Bubmorexa HOK
https://m.edsoo.ru/ffOcca54
JUIMHa BOJIHBL. lonepeunsie n
IIPOJIOJIbHBIE BOJIHbI
2 3Byk. CkopocTb 3ByKa. I poMKOCTB bubnuoreka [IOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOﬁC”fBa u ckopocTh. [lkana bubmorexa IOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U
24 teneBuaeHus. Pa3zButue cpeacTs
cBsa3u. Pagnonoxanus
)5 KonTponbnas padora «Konedanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHUE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnmnoreka [JOK
ToueuHnsblil uCcTOUHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/IH ceera. [Tocrpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHi B TNIOCKOM 3epKalie
28 [Tpenomnenue cera. [lonHoe bubnnorexa [JOK




29

BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yroa nojaHoro
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHas paborta «3mepeHue
noKa3arteJsl MPEIOMIICHHS CTEKIIa

https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

JIunzsl. [TocTpoenue n3obpaxxeHuit
B 1uH3e. PopMyra TOHKOU JIMH3HIL.
VYBenuueHue N1H3bI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcddle

31

32

33

34

JlaGopaTtopHnast pabora
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»

Hucnepcus cera. CioxxHbIA COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabora «Habitoienue aucrepcuu
CBETa»

Wntepdepennus cera. Audpaxius
cera. JludppakuronHas pemeérka
[TomepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus ceera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22
bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

36

37

OnTuueckue npudOpsI ¥ yCTpoiicTBa
U YCJIOBHUSI UX 0€3011aCHOTO
PUMEHEHHS

['panu1IBl TPUMEHUMOCTH
KJIaCCUUECKOI MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPUH
OTHOCHUTEIBLHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTHU. 3aMeI[JIeHI/Ie

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf862

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42




BPEMCHH U COKpAIICHUEC NJIMHBI

OHeprus U UMIYJbC
PENATUBUCTCKOMN yacTulbl. CBs3b

bu6mmoreka [JOK

38
MaccChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
K 0 O .
59 Ocomw cnewasiol reopit bitmmorera LIOK
1 P https://m.edsoo.ru/ffOcf610
OTHOCHUTCIIEHOCTH)
40 ®oronsl. opmyina [1nanka. bubnnorexa [HOK
DHeprus 1 UMIyiIbCc GoToHa https://m.edsoo.ru/ffOcfel6
O
o | oo
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | ebia S
8 ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpexra
.0 IT. H.
43 ﬁ:gze::ae (;?;Limezzf: I eficTBUe Bubnmorexa LOK
AERE A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa U
MPAKTUIECKOE TIPUMEHEHUE:!
44
dboTodneMeHT, GOTOIATUHK,
COJIHEUHas1 OaTapest, CBETOIUO/
45 Pemenne 3agau 1mo Teme «DJIE€MEHTBI bu6mmorexa [IOK
KBAHTOBOM OIITHUKH https://m.edsoo.ru/ff0d0302
M T .0
onenb aroma TomcoHa. OTBITHI BuGmiorexa LIOK
46 Pesepdopna o paccesauro o-

qacTuIl. HJ'IaHCTapHaSI MOACIIb aTOMa

https://m.edsoo.ru/ff0d091a




47

48

49

ITocrynatel bopa

Wznyuenue u norsuoiieHue GOTOHOB
IIPU [epex0/ie aTOMa C OJJTHOTO
YPOBHS SHEPTUU Ha Apyroi. Bubl
CIIEKTPOB

BonnoBrie cBolicTBa yacTull. BorHbl
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPE/ICIICHUIO COCTaBa
PaAMOAaKTHBHOTO M3ITYUCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3iydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTkpBITHE TPOTOHA U HEUTPOHA.
Mzotomnel. Anbda-pacna.
ONEeKTPOHHBIN U TO3UTPOHHBIN
6era-pacnan. ["amma-uzaydyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHbie peakuuu. A nepHbii
peaktop. [Ipo6iembl, IEPCIEKTUBHI,
SKOJIOTUUYECKHE ACTICKTHI SIIEPHOI
SHEPTreTUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpPBITHE
Mo3uTpoHa. MeTo b1 HAOIIOIEHUS 1

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38




PETUCTPALIMK YIEMEHTAPHbIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoaencTeusa. ETMHCTBO
($u3nUeCcKoil KAapTHHBI MUPa»

55

56

57

58

59

60

Bun 3sé3nnoro neba. Co3Be3nus,
SpKUE 3BE3/bI, TIIAHETHI, UX
BuauMoe asuxkenne. Conneunas
cHcTeMa

Comnuue. ConHeuHast akTUBHOCTb.
Nctounuk sHeprun CoJiHila v 3BE311

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
nocle0BaTeNbHOCTU. BHyTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBosroiun CoJHIIA U 3BE3]]

Muineynsiii [1yre — Hama
I'anakTuka. I[lonoxenue u
neuxenne ConHna B ["anakTuke.
I'anaktuku. YE€pHbIE ABIPHI B Apax
TaJaKTUK

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosnpuioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepermennsie npodiaembl
aCTPOHOMHH

61

KonTtponbHas pabota «71€eMEHTHI




62

63

ACTPOHOMHUU U aCTPOPHUIUKI»

Ob6o06maromuit ypok. Ponb pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJjioBeKa

O6o6mmarmuii ypok. Poib u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

Ob6o06maromuii ypok. Poib
¢du3nveckoit Teopun B
(OpMHPOBaHUY MPEICTABICHUH O
(u3nUecKoil KapTHHE MUpa

65

O06o6maromuii ypok. Mecrto
(bu3nUeCKOit KAapTHUHBI MUpPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUI O PUPOJIE

66

PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHas MHIAYKIINS

67

68

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHN
OTHOCHUTEIIBHOCTH

Pesepnsiit ypok. KBantoBas gusuka.

DJeMEeHTBl aCTPOHOMUU U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d 1784
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
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