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[TOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOXKCHWH U TpeOOBaHWA K pe3yabTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHON Tporpammbl, ipeactabieHHbIXx B PI'OC COO, a taxxke ¢ yuétoM denepaibHOM
paboueii mporpaMMbl BOCIIUTAHUS U KOHIENIIMHU IIpenogaBaHus yueOHoro npeamera «Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoit  depepauuu, peanu3yoOUMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copneprkanue IporpaMMbl 0 (GU3UKE HAIPABICHO HA (POPMUPOBAHUE ECTECTBEHHOHAYYHOMN
KapTuHbI Mupa oOy4aromuxcs 10—11 kmaccoB mpu o0ydueHnu ux Gusuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JEATEJIBHOCTHOro moaxona. IlporpaMma 1o (Qu3uke COOTBETCTBYET
tpeboBanussM PI'OC COO k nmiuaHUpPyeEMbIM JUYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM
pe3yibTataM OOy4YeHHs, a TaKKe YUUTBIBAET HEOOXOIMMOCTh pPEaTM3aLUU MEXIIPEIMETHBIX
CBsizell (M3MKM C ECTECTBEHHO-HAyYHBIMH Y4eOHBIMH mpeaMmeTramMu. B Hell ompenenstorcs
OCHOBHBIC LM U3y4eHMs (PU3MKHM Ha YpOBHE CpelHEero obuiero oOpa3oBaHusi, MJIaHUPYEMbIe
pe3ysbTaThl OCBOCHUS Kypca (PM3UKU: INYHOCTHBIE, METAIPEAMETHBIE, IpeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

* [UIAaHUpPYEMbIe Pe3y/bTaThl OCBOCHUS Kypca (U3UKU Ha 0A30BOM YpOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

* coaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHUs..

®du3nka Kak Hayka o Haubosiee 00X 3aKOHAX MPUPO/IbI, BBICTYIIAsl B KAYECTBE YUYECOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HAaHHUH 00 OKpyXarolleM MHpe.
[konpHBI Kypc (PU3UKH — CHUCTEMOOOpa3yroIIMA ISl €CTECTBEHHO-HAyYHbIX Y4E€OHBIX
IPEIMETOB, MOCKOJIBKY (PM3NUECKUE 3aKOHBI JIEKAaT B OCHOBE MIPOLIECCOB U SIBIECHUH, U3y4aeMbIX
XUMHEH, Ouosorueit, ¢usmdeckoil reorpadueil u actpoHomuerd. Vcnonp3oBaHWe W aKTUBHOE
IpUMEHEHNE PU3NYECKUX 3HAHUHN ONpeieNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUI
B c(epe SHEpreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJIyYE€HHs HOBBIX MaTEpUaJIOB C
3a/laHHBIMM CBOMCTBaMH U Apyrux. M3ydenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B pOPMUpPOBaHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpa OOyyaromuxcs, B (POPMUPOBAHME yMEHUIl NPUMEHSTh
Hay4YHBIA METO]I IO3HAHUS NPHU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHoBy kypca pu3uku uist ypOBHsI CpeAHETO O0IIero 00pa3oBaHus MOJOXKEH P UIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Nnest uenoctHocTH. B COOTBETCTBUM ¢ HEN KypC SIBISAETCS JIOTUUECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3/ienoB (DU3MKM, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzauuu. B cooTBeTCTBHM € HEell Matepuan Kypca Gu3NKH 00beAUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kkypce sBisgercss (popMHpOBaHHE IpeJICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Wnest rymanutapuzanuu. E€ peanuzanus npeanoiaraeT HCIOIb30BaHUE T'YMaHUTAapHOTO
noTeHIMana Gpu3nyeckon HayKu, OCMBICIIEHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Wnes npuknagnoi HanpasiaeHHOCTH. Kypc dbu3uku npeamnoigaraeT 3HaKOMCTBO € HTUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTNYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Wnest sKosorH3alMy peaqu3yeTcs NOCPEACTBOM BBEACHUS DIIEMEHTOB COJIEp)KaHUs,
MNOCBALIEHHBIX 3KOJOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU M TEXHOJIOTUH, a TaKkke 00CyXJIeHus1 MpoOIeM palMOHaIbHOTO MPUPOAOII0IB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH HAa YpOBHE CpPEIHEro oOmiero oOpazoBaHHS
ABISAIOTCS (u3nueckue Teopuu ((GopMupoBaHHE MNPEACTABIEHUH O CTPYKType IOCTPOCHUS
busnueckoit Teopuu, poiu (yHIAMEHTAJIbHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
OpPEJCTAaBICHUAX O TNPUPOAE, TpaHUIAX NPUMEHUMOCTH TEOpHH, Ui  ONUCAHUSA
€CTECTBEHHOHAYYHBIX SIBJICHUH U MIPOIIECCOB).
CucreMHO-JIeATEIbHOCTHBINA MOIX0 B Kypce (DPM3HKU peann3yercsl Mpexkie BCero 3a cuér
OpraHu3alluy AKCIIEPUMEHTAIBHON JesATeNIbHOCTH oOyyaromuxcs. s 6a3oBoro ypoBHS Kypca
(GU3MKM — 3TO HCIOJb30BAHHE CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOPHBIX PabOT, KOTOphIE B Iporpamme Mo (u3uke OOBEAMHEHBI B OOIIMH CITHCOK
YUYEHHUYECKUX MPAKTUYECKUX paboT. BeigeneHne B yka3aHHOM NeEpevHEe JIaOOpaTOpHBIX padoT,
OPOBOAMMBIX Ui KOHTPOJII M OIICHKH, OCYIIECTBIISIETCS YYacTHUKaMH 00pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOCHHOCTEH MIAaHMPOBAHUS M OCHAIIECHUs kabuHera ¢pusuku. [Ipu sTom
oOecrieunBaeTcs OBJIaZIcHHE OOY4YalOIIMMUCS YMEHHUSMHU MPOBOJUTH KOCBEHHBIE H3MEpEHUS,
UCCJIEIOBAHMS 3aBUCHUMOCTEH (PU3MYECKUMX BEIMYMH M IOCTAaHOBKY OIBITOB IO TMPOBEPKE
NPEUIOKEHHBIX THITOTE3.
Boinbiioe BHUMaHUE yIenseTcsl pEIIeHUI0 PacYETHRIX M KA4eCTBEHHBIX 3amad. [Ipu sTom
JUTSL pacUETHBIX 3a/1ad MPUOPHUTETOM SBIISIOTCS 33J]a4d C SBHO 33/1aHHOM (DHU3HUECKON MOJEIBIO,
MIO3BOJISIOIINE IPUMEHSATH N3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3zesa Kypca,
TaKk W MHTETPUPYS 3HAHWUS W3 Pa3HbIX pasznenoB. JlJis KayecTBEHHBIX 3a/ay MPUOPUTETOM
SBIISIIOTCSL  3aJaHusi Ha OOBSCHEHHWE TPOTEKaHUS (PU3MUECKUX SBICHUH M TIPOIECCOB B
OKpYXKaroIlel JKW3HHW, TpeOyromme BbIOOpa  (QU3WYECKOW  MOACIM  JUISl  CUTYaIluu
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpedoBanusmu DPIOC COO k maTepuanbHO-TEXHUYECKOMY
obecrieyeHnIo yueOHOTO porecca 6a30BbIld YpOBEHB Kypca (PM3UKH Ha YPOBHE CPEAHET0 00IIEero
o0pa3oBaHus JODKEH U3Y4aThbCs B YCIOBUSX MPEAMETHOrO kabuHeTa (U3HUKHU WK B YCIOBHUAX
MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYyYHOro IUKiIa. B kabuHere (u3uku
JIOJDKHO OBITH Heo0Xxoaumoe J1abopaTopHOoe 00OpyAOBaHHE JAJS BHINOJIHEHUS YKa3aHHBIX B
nporpaMMe 1o GU3uKe YYeHHIECKUX MPaKTHUECKUX paboT U JEMOHCTPAIlMOHHOE 000py10BaHHE.
JeMoHCcTpaniioHHOe 000pynoBaHne (GOPMHUPYETCS B COOTBETCTBHUH C TPHUHIIAIIOM
MUHHMAaJIBHON JOCTATOYHOCTH U O0ECIeUYMBaET MOCTAHOBKY IMEPEUYHCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTpAlMH Ui HCCIENIOBaHMS M3Y4aeMbIX SIBIEHHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaBoparopHoe 000pyAOBaHHME AJISl YUEHMUYECKHUX IMPAKTUUYECKHX padoT Gopmupyercs B
BUJIC TEMAaTHYECKHUX KOMIUIEKTOB M OOecredrBaeTcss B pacuére OJHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnueckue KOMILIEKTHI J1abOpaTOpHOro 0OOpYAOBaHUS JIOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIOJb30BAHUM AHAJIOTOBBIX M LIHU(POBBIX MPUOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU 1IENISIMU U3Y4eHUsI GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
* (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYyYaloIMXcs K HAydHOMY H3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEICTABICHUH O HAydHOM METOJe TIO3HAaHUS W (opMupoBaHHe
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

* (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4EeHHUS OCHOB CTPOCHUS
MaTepuH U pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

* (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCIOJIb30BAHNEM (PU3HUECKUX 3HAHUH U
HaYYHBIX JI0Ka3aTeJIbCTB;

* (opMupoBaHHE MPEICTABICHUIA O POJU (U3UKHU JJISI PA3BUTHUS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHA.



JlocTikeHne 3TUX Leneld oOecreyuBaeTcs peleHHEeM CIeNyIoIUX 3a4ad B Ipolecce
u3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01ero o0pa3oBaHus:

* npuoOpeTeHHue CUCTEMBbl 3HaHUN 00 O0IMX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, HJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3UKY U TIEMEHTHI aCTPOPHU3UKY;

* (QopmupoBaHue YMEHUH NPUMEHATH TEOPETUYECCKHE 3HAHHUS JUIS OOBSCHEHUS
GU3MYECKUX SBICHUNA B TPUPOJAE W IS NPUHATHS TPAKTHUYECKUX PEUICHUH B
MOBCE/IHEBHOM JKU3HH;

* OCBOGHHE CIIOCOOOB pEHICHUS pa3IM4YHBIX 3a7ady C SIBHO 3aJaHHOW (u3muecKon
MO/IEIBIO, 3a/1a4, IT0/IPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/JaHIe (PH3UUECKON MOETIH,
aJIeKBATHOW yCIIOBUSIM 3a/1a4u;

* MoHUMaHWE (U3MYECKUX OCHOB W TMPHUHIIUIIOB JIEHCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENY;

* OBJAJICHHE METOJaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS W MPOBEACHUS (PU3HUECKUX
SKCIIEPUMEHTOB, aHaIM3a M  HMHTEpHpeTanud  HHPOpMAIUH,  ONpEIeTICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

*  CO3JaHUE YCIIOBUH AJISl pa3BUTHS YMEHHI MPOEKTHO-UCCIEN0BATENHCKON, TBOPUECKOM
JESITEIbHOCTH.

Ha w3ydenue ¢usuku (0a30BBI ypOBEHb) HAa YPOBHE CPEIHEro OOMIEro 0O0pa3oBaHHS
otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezenmto), B 11 kitacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (pu3MKe rnepeueHsb 1ad0paTopHbIX U MPAKTUIECKUX padboT
SIBIIIETCS. PEKOMEH/JIOBAHHBIM, YYUTENb JIeJacT BBIOOp MPOBEACHHS JIAOOPATOPHBIX paboOT W
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00YUaIOLIUXCS.



COJEPXAHUE OBYYEHUA
10 KJTACC

Pazpnen 1. ®usuka u METOABI HAYYHOTO ITO3HAHUS
®usnka — Hayka o npupone. HaydHble MeTOnbl NO3HAHMS OKpYXKaroimero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (HU3NYECKUX SIBIEHUH U mpoueccoB. Hayunbie runoresbl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp u mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOW HAy4YHOM KapTHHBI MHUpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.
JleMoHCTpanyuu
Amnaiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe nBrkeHHE. OTHOCHUTENBHOCTh MEXaHHUYECKOTo JBIbKeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTb (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKHM, UX MPOEKLUMU HA OCH CUCTEMBbI KOOpAHHAT. CI0KEHUE MepeMEelIeHUuN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneiiHoe paBuxeHue. JIBH)KEHHME MAaTepuagbHOM TOYKH 10 OKPYXHOCTH C
MTOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOPOCTh. [lepnon u yacrora
oOpartenus. LleHTpocTpeMuTEeNIbEHOE YCKOPEHHUE.

TexHuueckre yCTporucTBa U MPAKTUUECKOE IPUMEHEHUE: CITUIOMETP, IBUKEHHUE CHAPSIIOB,
LETIHBbIE U pEMEHHBIE NIEpefayn.

JeMoHCcTpanyuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nmkeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO MaICHHUS.

HanpaBnenue ckopocTy mpu ABUKEHUU IO OKPYKHOCTH.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOThI

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEKY IIyTSIMU, IPOUAEHHBIMH TEJIOM 3a IOCIIEI0BATEIIbHBIE
paBHBIE MPOMEXYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBHKEHHHM C HA4YaJbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

IIpuauun otHocutenbHOCTH ['anuiies. [lepoiii 3akoH HeroToHa. MIHepuHaibHbIE CUCTEMBI
OoTCU€Ta.

Macca tena. Cwuia. Ilpunmun cynepno3unuu cwi. Btopol 3akon HerooTona mist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.



3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepBas kocmuueckas ckopocts. Cuila

ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokos, ckoiapxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsl CKOJIbXKEHUS U cuia TpeHus nokos. Kosapdunuent tpenus. Cuiia CONpOTUBIECHUS IIPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpallaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHIIbI OTHOCUTENBHO OCH BpaleHus. [1nedo cumel. Y cnoBus paBHOBECHS TBEPAOTO
Tena.

TexHHUYECKHE YCTPOMCTBA U PAKTUYECKOE IPUMEHECHHE: TOAIIUITHUKY, JIBHKEHUE
MCKYCCTBEHHBIX CITyTHHUKOB. /leMOHcTpanuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYOIINX TEll.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CroxxeHue Cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAZCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

VYyeHnueckuil SKCIepUMEHT, JabopaTopHble paboThl M3ydueHue

JIBYDKEHUS OpyCKa 110 HAKJIIOHHOH MJI0CKOCTH.

HccenenoBanue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIUX B IIPY)KUHE U PE3MHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycloBUl paBHOBECUS TBEPLOTO TeJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akOHBI COXpaHEHHS B MEXAHUKE

Hmnynbc MarepuanbHOR TOUKH (Tena), CUCTEMbl MaTepUaNIbHBIX ToueK. VIMIysbC CUIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUITBI.

Kunernyeckass sHeprus maTepuanbHOW Touku. Teopema 00 M3MEHEHUM KUHETHUYECKOMN
JHEPIUH.

[TorennuanbHas sHeprus. [loTeHanbHas 3Heprust ynpyro 1e(opMUPOBaHHOMN MPYKUHBI.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHUUANbHbIE CHIIbL. CBS3b pabOThl HEMOTEHLMAIbHBIX CHII C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecKkue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJAOMET, KONED, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

JeMoHCcTpanyuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHHE.

[Tepexon moTeHIIMAIBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

N3yueHune aOCOIIOTHO HEYNPYroro yjaapa ¢ IOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBA3M pabOThl CHJIBI ¢ M3MEHEHHEM MEXaHMYEeCKOH HSHEpruu Tena Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynsapHas pusnka 1 TepMOJUHAMUKA



Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

OCHOBHBIE MTOJIOKEHHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPHH U UX ONBITHOE 00OCHOBAHUE.
Bpoynosckoe nsmwxkenue. Auddysus. Xapakrep IBUKESHUS U B3aUMOICHCTBHS YaCTHUI] BELIECTBA.
Monenu cTpoeHus ra3oB, )KUIAKOCTEH U TBEPABIX TEJ U OOBSICHEHHE CBOIMCTB BELIECTBA HA OCHOBE
3TUX Mozenei. Macca u pa3mepsl MmoJiekyi. KonndecTBo BeliecTna.

[TocTostnHast ABorajipo.

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

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KMHETUUYECKON Teopuu
uaeanpHoro rasza. AOcomiOTHas TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW SHEepruu
TEIUIOBOrO ABMKEHUS yacTull rasza. [llkana temrneparyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akoH JlanpTona. M3omponeccel B MaeanbHOM ra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ 'paduueckoe MpeCcTaBICHHE H3OMPOLIECCOB: H30TepMa, H30XO0pa,
n3o0apa.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETp, OapoMmeTp.

JlemoHcTpanuu

OnbIThl, [OKAa3bIBAIOUINE TUCKPETHOE CTPOCHHME BeullecTBa, (ortorpaduu MoneKkymn
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

YyeHnueckui SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI

Omnpenenenne Macchl BO3JIyXa B KJIACCHOW KOMHATE€ Ha OCHOBE H3MEpeHHH 00BbEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATypPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Ta3a.

Tema 2. OCHOBBI TEPMOJUHAMUKHU

TepMonnHaMuueckass cucTeMa. BHYTpEHHs SHEprusi TEPMOJAMHAMUYECKOM CUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnuecTBo TemaoTel U padota. BHyTpeHHss sHEprusi 01HOATOMHOTO
UJEAIBHOTO ra3a. Buiel Tenonepenaun: TEMIONPOBOIHOCTb, KOHBEKIUS, U3JIyY€HUE. Y IeIbHas
TEIJIOEMKOCTh BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsstue 00 aamabaTtHOM mpouecce. IlepBwiii 3akoH TepMoauHaMuku. IIpumeHenue
NEepBOT0 3aKOHA TEPMOJAMHAMUKY K H3omporeccaM. ['padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh PpoLEecCCOB B MPUPOJIE.

Tennoble MammHbl. [TpuHIUIBL AEHCTBUS TEIUIOBBIX MalvH. [IpeoOpa3oBaHus 3HEpruu B
TeIu10BbIX MamuHax. Koag¢uuuenT nonesnoro aeicrsus terioBoit Mamunsl. [{uki Kaphao u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKH.

TexHuueckue yCTpoilcTBa W NPAKTUYECKOE MPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

JeMoHcTpauyun

M3MeHeHHe BHYTpeHHEH HSHEprHMM Teia NMPH COBEPLICHUM pPabOThI: BBUIET MPOOKH U3
OYTBUIKU O] IEHCTBUEM CKATOT0 BO3/lyXa, HarpeBaHue 3(pupa B TaTYHHOU TpyOKe MyTEM TPEHUS
(BUICOIEMOHCTpAIIHS ).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHHUBOM).



Mopnenu mapoBoii TypOWHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.
YyeHHUeCKU  JKCIIEPUMEHT, JlabopatopHble  paboTel  M3mepeHue  yaenbHOM
TEMIOEMKOCTH.

Tema 3. ArperaTtHblie cocTosiHUS BeliecTBa. Da3oBbie MEPEeX0Ibl

[TapooGpa3oBanue u KoHAeHcalus. Micriapenue u kureHue. AGCOMOTHAS ¥ OTHOCUTEIIbHAS
BJIQXXHOCTb BO31yxa. HacbllieHHbIN nap. YenbHas TemoTa napooOpa3oBaHus. 3aBHUCHUMOCTh
TeMIepaTypbl KUIICHHS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue kpucraiel. CoBpemMeHHble Marepuaibl. [lnaBinenue u Kpuctamidzanus. Y aelbHas
terioTa riaBiieHus. Cyoaumarius.

VYpaBHeHue TerI0Boro 6agaHca.

TexHuueckre ycTpoCcTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP,

KaJOpUMETpP, TEXHOJOTMHM IOJIyYEeHHs]  COBPEMEHHBIX MaTepuasoB, B TOM
YlcJie HAHOMATepUaJIOB, U HAHOTEXHOJIOTHH.
JemMoHcTpanuu

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kurienve npu MOHMKEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Halmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Y4eHnueCKnuid SKCIIEPUMEHT, JIabopaTopHbIie paboTel Mi3MepeHue
OTHOCHUTEIIbHOM BJIaXKHOCTH BO3AYXa.

Paznen 4. DnexkrpoauHamMuka

Tema 1. DnekTpocraTuka

OneKkTpuzanusi Tel. OJEKTpuueckuil 3apsa. JlBa Buaa SIEKTPUYECKUX — 3apsIOB.
[TpoBOIHUKY, TUDIIEKTPUKH U IMOJTYIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3apsia.

B3anmoperictsue 3apsAJI0B. 3akon Kyona. TodeuyHpll  DJIEKTPUYECKUI
3apsi. DnekTpuueckoe nose. Hanpsok€HHoCTh anekTpuueckoro mojst. [IpuHiun cynepno3unuu
ANEKTPUUECKUX NoJiel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun sanekrpocrarnyeckoro nods. [Torennuan. Paznocts notenuanos. [IpoBogHuku
U JUDJIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JludnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. DIeKTpOEMKOCTb ITUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHu4eckne ycTpoCTBa U NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUUECKAs 3alllUTa, 3a3€MJICHHE JJIEKTPONMPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyMUHBIN IIPUHTED.

JeMoHCTpanuu

VYCeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOoBOTHUKY B AIEKTPOCTATUUECKOM TIOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMPNEeKTpUKU B SJIEKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH TLIOCKOTO KOHJIEHCaTopa oT
TJIOILATN MJIACTHH, PACCTOSHUS MEKy HUMH U TU3JIEKTPUUYECKON TPOHUILIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.



Y4eHnueckuit SKCIIepUMEHT, JabopaTopHble paboThl M3mepenue

3JIEKTPOEMKOCTH KOHJEHCATOPA.

Tema 2. IlocTosiHHBIN 371eKTpUYecKU TOK. TOKU B pa3InyHBIX cpeaax

DNEeKTpUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHMKH TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIeKTpUUYECKOe CONPOTHUBIICHNUE. VY nenbHoe CONPOTHUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauiesIbHOE, CMELMIAHHOE COEUHEHNE TPOBOIHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTB 3IEKTPUIECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE CONPOTUBJICHUE NCTOYHUKA TOKA. 3aKoH OMa 1
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHas IPOBOAUMOCTh TBEPBIX METAJIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAas MPOBOAMMOCTH MOJYIPOBOIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M pacIulaBax d3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIN3.

DnekTpuueckuil Tok B razax. CaMocTOsTeNbHBINA U HECAMOCTOSATENbHBIN pa3psa. MoiHusL.
ITna3ma.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKHA TOKA, OJJIEKTPOHATPEBATEIbHBIE NPUOOPHI, AIIEKTPOOCBETUTENBLHBIE TMPHOOPHI,
TEPMOMETP  COMPOTUBIICHUS, BAKyyMHBIM  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MIOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

JemMoHcTpanuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMeliaHHO€ COeTMHEHUE POBOTHUKOB.

[IpsiMoe u3MepeHue 3JIEKTPOABMKYIIEH CuiIbl. KOPOTKOE 3aMbIKaHUE TajlbBaHHUYECKOIO
DJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

YyeHuueckui SKCIIepUMEHT, J1abopaTopHble padoTsl M3yueHue

CMEIIAHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepeHue 31eKTpoABMXKYIIEH CHIIbI HICTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

HabGnronenue anexrponusa.

MexnpenmMeTHble CBA3H

Uzyuenue kxypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyLIECTBISIETCS € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBs3ed C KypcamMM MaTeMaTUKH, OWOJIOTHUH, XUMMH,
reorpaduu U TEXHOJIOTHH.

MesxnpeaMeTHbIE TOHATHUS, CBSI3aHHbIE C U3YYEHHEM METOJI0B HAYYHOI'O TTO3HAHMUS:
ABJIEHUE, HAy4yHbIH (QakT, Tunotes3a, (u3nyeckas BeIWYHHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

MaremaTHKa: pelieHue CUCTeMbl YpaBHEHHH, IMHeHas ¢yHKuus, napadoina, rumnepooua,
ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKIIMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC,



OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HX MPOEKIUH HAa OCH KOOpPIUHAT,
CJIO’KEHUE BEKTOPOB.

buonorus: MexaHnueckoe JBMKECHUE B JKMBOU mpupojne, Auddy3us, 0CMOC, TeIII000MEH
KUBBIX OPraHU3MOB (BUJIbI TEIUIONEPEIayr, TEIUIOBOES PABHOBECHE), IICKTPUUYCCKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

XUMUS: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TETUIOBbIE CBOWCTBA TBEPBIX TEJI, JKUIAKOCTEH M ra30B, JICKTPUICCKHIE CBOMCTBA
METAJUIOB, ANEKTPOIUTUYECKAs JUCCOIMALINS, TAIbBAHUKA.

['eorpadusi: BIaxXKHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMET.

TexHomnorus: npeodpazoBaHUe IBUKECHUHN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, TOJIIUITHUKN, HMCIOJIb30BAHHE 3aKOHA COXPAHCHHMS HMITYJbCa B TEXHHKE (pakeTra,
BOJOMET U JIpyrHe), JBUTAaTeldb BHYTPEHHETO CrOpaHusi, MapoBas TypOuHa, OBITOBON
XOJIOJMIBHHUK, KOHAUIMOHEP, TEXHOJIOTHH TOTYYECHUSI COBPEMEHHBIX MaTepUAJIOB, B TOM YHCIIE
HaHOMATEepPHAJIOB, U HAHOTEXHOJIOTHH,  3JICKTPOCTATHUYECKas 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN IIPUHTED,
AJIEKTPOHATPEBATEIbHBIE  TPUOOPHI, JICKTPOOCBETUTEIIbHBIC TPUOOPHI, FrAJIbBAHUKA.

11 KJTACC

Paznen 4. DnexkrpoauHamMuka

Tema 3. MarauTHoe nosie. DIEKTpOMarHuTHask HHAYKLUS

ITocrositHHBIE MarHuThl. B3aMMOJEHCTBHE IOCTOSHHBIX MarHuTOB. MarHutHoe IoOJE.
Bekrop MmarauTHOM MHAYKUMH. [[pUHIMIT Cyneprno3uuyu MarHUTHBIX NoJied. JImHun MarHuTHOM
uHAyKIMK. KapThHa TMHUM MarHUTHOM MHIYKLUU T10JIS IIOCTOSIHHBIX MarHUTOB.

MaruutHoe 1noje MpoBOAHMKA ¢ TOKOM. KapTWHa JMHUN MHAYKIMM MAarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOIHMKA, KATYIIKHA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ MOaylb W HampaBjieHHE. J[BIKEHHE 3apsKeHHOW YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBieHME DJIEKTPOMAarHUTHOW WHAYKIMH. IIOTOK BexkTopa MarHUTHOM HMHIYKIIMH.
DNEKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe Iose. OJIEKTPOJABHXKYILIas CHJIa HWHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHHuEeCKHEe YCTPONCTBA U MIPAKTUYECKOE IPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, MJIEKTPOJIBUraTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKLIMOHHAS [1€Yb.
JemMoHCcTpanyu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM UHIYKIIUH.



IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABMKYIIEH CUIIBI MHIYKIUU OT CKOPOCTU M3MEHEHMS] MarHUTHOI'O
IIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Y4eHUYeCKUi IKCIEPUMEHT, JJabopaTopHble paboThl M3yuenue

MAarHUTHOTO I10JI KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOTO MarHuTa Ha pamMKy ¢ TokoM. MccnenoBanue

SABJICHUS DJIEKTPOMAarHUTHOM UHIYKIIMH.

Paznen 5. KoneOanus u BOJIHBI

Tema 1. MexaHnueckue U 3JIEKTPOMArHUTHBIE KOJICOaHUs

Konebarenbnass cucrema. CBoOOmHBIE MeXaHWYeCKHe KosiebaHus. [apMoHHMUYECKHUe
kosebanusa. Ilepuon, wacrora, ammiuutyna u (asa koneOanuil. IIpyXUHHBI MasTHUK.
MaremaTHuecKuii MasiTHUK. Y paBHEHHE rapMOHUYECKUX Kosebanuid. [IpeBpaiienue snepruu npu
rapMOHUYECKUX KOJeOaHUIX.

Konebarenbuplif koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOle€0aHHUS B HJI€AIBHOM
KOJICOATETbHOM ~ KOHTYpe. AHAQJIOTHUS MEXAY MEXaHHYeCKUMH W 3JICKTPOMAarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs YHEPTUU B UACATHHOM KOJIeOaTeIhHOM
KOHTYPE.

[IpencraBiaeHue o 3aTyxarolUX KoseOaHUAX. BhIHYKJAEHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennblil Tok. CuHycOMAANbHBIN NepeMEHHbI TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedIeHne IEKTPUIECKON SHEPTUH.
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJCTBE 3JIeKTposHepruu. KynpTypa ucnons3zoBanus
3JIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHudeckne yCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUHA 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIlepeiay.

JeMoHcTpanmun

HccnenoBanue mapamMeTpoB KojeOaTeNbHOW cUCTeMbl (MPYKUHHBIA UM MaTeMaTHYeCKHil
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuunorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKa M HalpsDKEHHUS OT BpPEMEHH) Ul
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC npu 1ociie0BaTEIbHOM COEAMHEHHH PE3UCTOpa, KAaTyIIKW WHIYKTHUBHOCTH U
KOH/JIEHCATOopa.

Mosienb TUHUY 3IIEKTpoIepe1adH.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIe pabOTHI

HccnenoBanue 3aBUCUMOCTH TIeproOia MaJIbIX KoJeOaHWi Irpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mepeMeHHOr0o TOKa B LENUM U3 IMOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpA.



Tema 2. MexaHM4ecKHE U AJIEKTPOMarHUTHbIE BOJIHbI

MexaHuueckue BOJIHBI, yclIoBuUs paciipocTpanenusd. [lepuoa. CkopocTh pacnpocTpaHeHUs
u anuHa BoiHbL. [lonepeunslie u mpogonsHbie BOHBL. MHTEepdepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCIOBUS HM3JIYYEHMS SJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opuenranus BekTopoB E, B, V B aniekTpoMarautHoit BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, NpeJoMJieHHe, moispusauusd, aAudpakuus, uHTepdepenius. CKOpOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 351€KTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TE€XHUKE U
OBITY.

IIpuHIMIIBI paguoCBA3U U TeneBuaeHUs. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHu4eckne ycTpoiCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
YJIbTPa3BYKOBas JIMArHOCTHMKA B TEXHUKE U MEIMILMHE, pajgap, paidonpUEMHHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-meyn.

JemMoHcTpanuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habumonenne otpakeHus U IPEIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHUYECKIX BOJIH.

3BYKOBOH pE30HAHC.

HaGumronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOWCTB — AJIEKTPOMATrHUTHBIX — BOJH:  OTpPaXXEHHE, IPEIOMIICHHE,
noJisipu3anysi, Tudpakius, HHTepGEPCHITHS.

Tema 3. Onrtuka

['eomerpuueckas ontuka. [IpsimonnHeiiHOe pacpocTpaHeHHE CBETa B OJTHOPOIHOMN cpejie.
JIyud cBera. TOUEUHBIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHne H300pakeHU B IMIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI TMPETOMIICHHS CBeTa. AOCOJIOTHBIA  IOKa3aTelb
npenomiuenus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yrojl MOJHOTO BHYTPEHHETO
OTPaKEHUS.

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

Cobupatonue M pacceuBarole JUH3bl. ToHkas snH3a. DOKYCHOE pacCTOSIHHE U
onTHYeCcKas CUiia TOHKOW JMH3BL. [locTpoeHne n3o0pakeHnii B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. aTepdepennus ceera. KorepeHTHbIE HCTOYHUKH. VYcnoBus
HAOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB B UHTeP()EPEHIIMOHHOW KapTHHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMATUUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOe MPUMEHEHHE: OUKH, JIyna, (poToamnmapar,
MPOSKIIMOHHBIN anmapaTt, MEKPOCKOII, TETIECKOTI, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAST
peméTKa, moJIIPOUI.



JeMoHCcTpauyuu

[TpsMonuHeiHOe pacHpocTpaHEeHHe, OTpakeHHe M IpesnomiieHue cBeTra. OnTHYecKue
puOOpHI.

[TostHOE BHYTpEHHEE OoTpakeHHne. Moieslb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenue narepdepeHnm crera.

Hab6mronenne nudpakunu cBera. Habmronenue

JMCIIEPCUHU CBETA.

[Tony4yeHue criekTpa ¢ HOMOIIBIO IIPU3MBI.

[Tony4eHue criekTpa ¢ HIOMOLIbIO AU(PPAKIIMOHHON PEILETKY.

HaOnronenue nonspusanuu cBeTa.

YueHnueckuil 3KCrepuMeHT, 1abopaTtopHble padoTsl Mi3MepeHune

HoKa3areJs MPeIOMIICHHs CTEeKIIa.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Hab6mronenue qucnepcuu certa.

Paznen 6. OcHOBBI crieIMAILHON TEOPUN OTHOCUTEIBHOCTH
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. IlocTynaTsl criennanbHON Teopun
OTHOCHUTEJIBHOCTH:  MHBAPUAHTHOCTh MOAYJIS CKOpOCTH CBETa B
BaKyyMe, MPUHIIUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JITMHBI.
OHEprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13bp Macchl € SHEPTUEN U UMITYJIBCOM PEJISATUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Paznen 7. KBanToBas ¢pusnka

Tema 1. DneMeHTHI KBAaHTOBOM ONTUKH

®oronsl. Gopmyna [1nanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTON. DHEPrusi U UMIYJIbC
¢doroHa.

OtkpbiTie U uccnenoBanue ¢oroaddexra. Onbitel A. I'. CroneroBa. 3akoHbI
doroaddexra. YpaBHenue DitHmTeitna 1 Gpororddexra. «KpacHas rpanuna» gorosdexra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue YCTpONCTBA M MNPAKTUYECKOE IMpUMEHEeHHe: (OTo37aeMeHT, (OTOAATUHK,
coJIHEeUHas OaTtapesi, CBETOIUO/I.

JeMmoHcTpanmun

®oTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTorddexra.

CBeToauoI.

Conneynas Oarapes.

Tewma 2. CtpoeHune aToma

Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccesauto o -vyactui. [lmanerapHas
mojens atoMa. Iloctynarsl bopa. M3nyuenue u nornouieHne (poTOHOB MpH Mepexoje aToMa ¢
OJIHOTO YPOBHSI SHEPTHH Ha Apyroi. Buael criekTpoB. CIeKTp ypOBHEH SHEPTHH aTOMa BOJIOPOIA.

BosHoBbI€ cBoiicTBa yacTull. BonHbl ge bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JTyueHHE.

TexHudyeckne yCTpOMCTBAa W MPAKTHYECKOE TIPUMEHEHME: CHEKTPAJIbHBIA aHAIN3
(criekTpocKoIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.



JeMoHCcTpauyuu

Mopnenb onbiTa Pezepdopaa.

OrnpenesieHne JIMHBI BOJIHBI Jla3epa.

Habmroienue inHedvaThIX CleKTPOB U3JIyUEHUS.

Jlazep.

Y4eHUYECKU IKCIIEPUMEHT, JJAOOpaTOpHbIE pabOThI

Hab6nronenue TMHENYaToro crekTpa.

Tema 3. AToMHOE AP0

OKCHEPUMEHTHI, I0KA3bIBAIOLINE CI0KHOCTh CTPOEHUS siipa. OTKphITHE PaJMOAKTUBHOCTH.
OmnpiTel Pesepdopaa mo onpeseneHnio coctaBa paJInoakTUBHOro usiyueHus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HelTpoHa. HykiionHas monens siapa [eitsendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBI W TO3UTPOHHBIN OeTa-pacman. ['amMmma-uzmydeHue. 3akoH
PaaAMOaKTUBHOIO pacmaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. S nepHbie cuitbl. JledekT Macch spa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepuplii  peakrop. TepmosaepHbii cunHte3. I[IpoOrembl MW NEPCHEKTUBBI SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HAOIOIEHUS M PETUCTPAIMH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: J103UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHasi boMOa.

JemMoHcTpanuu

Cu€TynK HOHU3UPYIOLIUX YACTHUII.

VYyeHndeckuil sKkcepuMeHT, JabopaTopHble paboThl MccinenoBanue

TPEKOB YaCTHI] (110 TOTOBBIM (OTOrpadusim).

Paznen 8. DnemeHTHI aCTPOHOMUU U aCTPODU3UKU

Oranbl pa3BuTUs acTpoHoMuu. [IpukiasgHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUHU.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spkue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHKEHHUE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHepruu ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTUKU. J[narpaMMa «CIEeKTpaIbHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI INIABHON
MOCIEI0BATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTb» JJsi  3BE3J  TJIABHOU
nocjeaoBarenbHOCTH. BHyTpeHHee cTpoeHne 3BE€34. (COBpPEMEHHBIE MPENCTABICHUS O
MPOUCXOKACHUH U BoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnineunsiii [1yTe — Hamia ["anaktuka. [lonoxxenue n nemxenue Connna B ['anaktuke. Tunst
rajJlakTuK. PajnoranakTiuky v kBazapel. YEpHbIE ABIPHI B siipax raJlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa60ma. PasOeranue ranaktuk. Teopust
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yyennueckue HaOIIOICHUS

Habmionenus HeBOOPYKEHHBIM TJIa30M C HUCIHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEIeNIEHUs TIOJIO’KEHUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nomnymapus 1 sipkue 3BE3/1bl.



Hab6mronenus B Teneckon JIyHsl, uianer, Mnegroro [yrtu.

Ob6o06maroriee MOBTOPEHNE

Ponp ¢u3uku U acTpoHOMHM B HIKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COLMAIbHOW U
ATHYECKOH chepax IeaTeTbHOCTH YeIOBeKa, POJIb M MECTO (PM3UKH U aCTPOHOMHH B COBPEMEHHOM
HAyYHOW KapTHHE MHpa, POJb (PU3NYECKOW Teopud B (POPMHUPOBAHUHU TPEACTABICHUN O
¢u3nueckoil kKapTuHe MHpa, MECTO (U3NYECKOH KapTHHBI MHUpPa B OOLIEM ATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

MesxnpeaMeTHbIe CBSI3U

Uzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocCyiecTBiIsieTcss ¢ Y4€TOM
COJIEpKaTENbHBIX MEXKIIPEJAMETHBIX CBsSI3€l C KypcaMd MaTeMaTHKH, OHOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Me:xnpeMeTHbIE TIOHATHS, CB3aHHBIC C U3YYCHUEM METOIOB HAYYHOTO TTO3HAHWS:
sBIICHUE, HAy4dHBIH (akT, TUroTe3a, (U3MUYeCKas BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTIMPOBAHUE, MO/IEIb, H3MEPEHHUE.

Martemartuka: pelieHHe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpHUYECKHe (PYHKIHMH: CUHYC,
KOCUHYC, TaHTEHC, KOTAHTCHC, OCHOBHOEC TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI U WX
MPOEKIIMA Ha OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJAHBIC AJIEMEHTApHBIX (DYHKIUH,
MPU3HAKY TI0JI00US TPEYTOJIBHUKOB, ONIPE/ICIICHHE TUIOIIA N TUIOCKUX (Guryp U 00bEMa Tel.

buonorust: aneKTpuYecKue SIBICHUS B )KUBOUW IPHUPO/IE, KOJeOaTeIbHbIC IBHYKESHUS B KHUBOU
MIPUPOJIE, ONITUYECKHUE SIBICHUS B KUBOU MPUPOJE, ACHCTBUE pallallii Ha KUBbIE OPraHU3MBI.

XuMUA: CTpOEGHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMUeCKas CTPYKTypa TBEPABIX TeT,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

['eorpadusi: MarHUTHBIE TMOJTIOCAa 3EMIIM, 3JIEKU MArHUTHBIX Py, (OTOCHEMKA 3eMHOMN
MOBEPXHOCTH, MPECKA3aHNe 3eMIICTPSCECHUM.

TexHonoOrus: JIMHUU JIEKTpOIepeaay, TeHepaTop MepeMEHHOr0 TOKa, AJIEKTPOIBUTaTElNb,
UHAYKIIMOHHAS T[€4Yb, pajap, pPaJAHuONpPHUEMHUK, TEIEBH30p, aHTeHHa, TeiedoH, CBU-meus,
MPOSKIIMOHHBIN amnmapat, BOJOKOHHAsS ONITHKA, COJTHEYHAsI OaTapes.

[TNIAHMPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUIA

OcBoenue ydebHoro mpenMera «@Pusznka» Ha ypOBHE CpeaHEro o0Iero oOpa3oBaHMs
(0a30BBIf  ypOBEHb) JODKHO  OOECTEeYUTh  JOCTIDKEHHWE  CIEAYIOUUX  JTUYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPEAMCETHBIX O6pa3OBaT€J'II)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VIJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHMsI yueOHoro mpenmera «®dusmka» NOIKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIuXcsi pyKOBOJACTBOBAThCSA C(hOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN INYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALIUH, TO3UTUBHBIX BHYTPEHHUX YOSKICHU,
COOTBETCTBYIOIIMX  TPAJUIMOHHBIM IIEHHOCTSIM  POCCHHMCKOrO  OOIIecTBa, paclIMpeHue
JKU3HEHHOI'O OIIbITAa U ONBITA JAEATEIbHOCTH B IPOLECCE pealu3allii OCHOBHBIX HAaIIpaBIICHUMN
BOCITUTATEIbHOM IEATEIIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOTO BOCITUTAHHMS:

c(OPMUPOBAHHOCTh TIPAXKAAHCKOW TO3UIMH  00ydYaromerocs Kak akTUBHOTO H
OTBETCTBEHHOT'O WJIEHA POCCUUCKOIO OOIECTBA; MPUHITHE TPAAUIIMOHHBIX OOLIEUYETOBEUECKUX

T'YMaHUCTUYECKUX U IEMOKPAaTUYECKUX
LIEHHOCTEH;  TOTOBHOCTb BECTH COBMECTHYIO JEATECIBHOCTh B MHTEPECAaX I'PakJIaHCKOIo

o01ecTBa,



y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTEIbHONW OpraHU3allii; yMEHUE B3aUMO/ICHCTBOBATD
C COLMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GyHKUMAMH W Ha3HAUYEHUEM; TOTOBHOCTh K TyMaHUTApHOH U
BOJIOHTEPCKOM J€ATEIbHOCTH;
2) MaTPUOTHYECKOTO BOCIIUTAHUS:
c(hOpMUPOBAHHOCTH POCCUNCKOM I'paxT1aHCKON UICHTUYHOCTH, MATPUOTU3MA; [IEHHOCTHOE
OTHOLIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, IOCTHKEHUSM POCCUICKUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;
3) lyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;
CIIOCOOHOCTH OLIEHMBATh CUTYAUIO U IIPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACH
Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI M LEHHOCTH, B TOM 4YHCIE B JESATEIBHOCTH Y4YEHOTIO;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYIyIIEro;
4) 3CTETUYECKOTO BOCTIUTAHUS:
ACTETHYECKOE OTHOILIEHUE K MUPY, BKIIIOUAs SCTETHUKY HAYyYHOTO TBOPYECTBA, IPUCYILIETO
buznueckoil Hayke;
5) TpyI0BOrO BOCIIUTAHHUS:
MHTEPEC K Pa3IMUHBIM chepaM MpoPecCUOHANBHOMN e TEIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3uKOH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccun u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHBL, TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U
caMo00pa30BaHMIO B 00J1aCTH (hU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;
6) 9KOJIOrMYECKOT0 BOCIIUTAHUS: C(HOPMUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPHI,
OCO3HaHUE III00aJIBbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIeM; TIIAaHUPOBAHKUE U OCYILECTBICHUE IEUCTBHI B OKPY>KaIOIIEH cpejie Ha
OCHOBE 3HaHUs
LieJIed YyCTOMYMBOIO Pa3BUTHS UEIOBEYECTBA; PACIIMPEHUE OIbITA JEATEIBHOCTH SKOJIOTMUECKON
HAIpPaBJIEHHOCTH HA OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pu3mKe;
7) IEHHOCTH HAyYHOTO MO3HAHHUSL:
c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BuUTHUs (U3NYECKOM HayKHM; OCO3HAHWE LIEHHOCTH HAYYHOH JEsTeNIbHOCTH, TOTOBHOCTH B
mpolecce u3y4eHus: PU3nKu
OCYILIECTBIIATH IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHINBUYaIbHO U B TPYTIIIE.

METAIIPEJIMETHBIE PE3VJIbTATDI

[To3HaBarenbHbIe yHUBEpCaIbHbIE yueOHbIe neiicTBUs ba3oBbie
JIOTUYECKHE ENCTBUS:
CaMOCTOSTENIbHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;  OINpPEAENATh LENU JAEATEIbHOCTH, 3a/JaBaTh IAapaMeTpbl M KPUTEPUH HX
JOCTHKEHHS; BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpUBAEMBbIX
¢u3nueckux SBJICHUAX; pa3padaTbiBaTh IUIAH pelIeHHs MpoOJeMbl ¢ y4€TOM aHaiMu3a
UMEIOIIUXCS MaTepHaTbHBIX
U HeMaTepHAIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JAESITEIbHOCTD, OLIEHUBATH COOTBETCTBUE
pe3yJbTaTOB LIETSM,
OLICHUBATh PHUCKU TIOCJIEICTBUN AESITENBbHOCTH; KOOPAMHHUPOBATH M BBINOJHATH PadOTy B
YCIIOBUSX PEAIbHOTO, BUPTYAJIbHOTO U



KOMOWHHUPOBAHHOTO B3aUMOJACHUCTBUS; Pa3BUBATh KPEATUBHOE MBILIUICHHUE MTPH
PELICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccie0BaTeabCKUE IEHCTBUS!

BJIJICTh HAYYHOU TEPMHUHOJIOTHUEH, KIIFOYEBBIMH MOHATUAMU M METOJaMH (PU3NUYECKON
HAaYKH; BJIaJIETh HaBBIKAMH Y4E€OHO-MCCIIEeI0BATEIbCKOW U MPOEKTHOMN NEATETLHOCTH B 00JIacTh
¢u3uKy, ciocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOZOB pEIIEeHUs 3a1a4
($U3NUECKOro Cconep)KaHusl, TPUMEHEHHUIO PA3JIMYHBIX METOJIOB IO3HAHHS, BIIAJCTh BUIAMU
NESITEeIbHOCTH 10 IIOJIyYEHHIO HOBOIO 3HAHUSA, €ro MHTEepIpeTaluy, NpeoOpa3oBaHUIO U
NPUMEHEHHIO B PA3JIUYHBIX YYEOHBIX CUTYAIUIX, B TOM YHUCIIE PH CO3JaHNU YUEOHBIX TPOEKTOB
B 00sacTu (U3UKU; BBIABIATH MPUYMHHO-CIICICTBEHHbIC CBSI3M M aKTyaJIM3UPOBAThH 3ajady,
BBIIBUTaTh THIIOTE3y €€ pelICHMs, HaxXOIUThb AapryMEHThl I J0Ka3aTelIbCTBA CBOMX
YTBEPKJICHMM, 3a/1aBaTh IIapaMeTPbl U KPUTEPUU PELICHUS; aHAIIM3UPOBATh IIOJy4YEHHBIE B X0/
pELIeHNUs 3aJa4X PE3yJIbTaThl, KPUTHUECKU
OLICHMBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATH W3MEHEHHE B HOBBIX YCIIOBUSX; CTaBUTb U

¢dopmynHpoBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHON NESITEILHOCTH, B

TOM YHCJIE IIPU U3YyYEHUH (PU3UKHU; JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh
nprOOPETEHHBIN OMBIT; YMETh MIEPEHOCUTH 3HAHUSA 1O (PU3UKE B TIPAKTUYECKYIO 00J1acTh
KHU3HEIEATEIIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEAMETHBIX 00JacTei;
BBIJIBUTaTh HOBBIE UJIEHU, IIPEJIAraTh OPUTMHAIBHBIC IOAXOABI U PEIICHUS; CTaBUTh
npoOJeMbl U 3aJauu, IOMyCKalolue ajJbTepHaTUBHbIE peteHus. Pabota ¢ undopmarmeii:

BJIAJICTh HaBBIKAMH IOJyYEHHs] MHPOPMALUU (PU3UYECKOTO COAEPKAHUS U3 MCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYILECTBIIATH [IOUCK, AHAIU3, CUCTEMATU3aLAI0 U
MHTEPIIPETALNI0O UHPOPMALIMK PAa3IUYHbIX BUJIOB U (OPM IPEICTABICHUS; OLICHUBATD

JIOCTOBEPHOCTb MH(OPMALIUH;

UCII0JIb30BaTh CPEACTBA UH()OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOIMH B pEIIEHUH
KOIHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPraHM3aLMOHHBIX 3a7ad C COONIOAeHUEM TpeOOoBaHUI
SPrOHOMUKH, TEXHUKHU OE€30MaCHOCTH, TMTHUEHBI, PECYpCcOCOEpEeKEHMs], TPABOBBIX U ATHUYECKHUX
HOPM, HOpM MH(OpPMAIIMOHHON 06€3011aCHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOrO COJAEpKaHUS B Ppa3IMUHBIX (Qopmarax ¢ Yy4ETOM
Ha3Ha4yeHUs MH(OpPMaLlK U 1IeJIEBOM ayTMTOPUH, BEIOKpasi ONTUMAIIbHYIO (hOpMY MTpeICTaBICHUS
Y BU3yaJIN3alH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE TEHCTBUS:

OCYIIECTBIISITh OOIIEHHE Ha YpokaXx (U3UKH H BO BHE-YPOUHOW JESTENbHOCTH;
pacro3HaBaTh TMPEANOCHUIKA KOH(MIUKTHBIX CHUTyallMd W CMST4aTh KOH(QIMKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX

CPEICTB; TOHMMATh W HCIOIbH30BaTh MPEUMYIIECTBA KOMAHIHON U WHAWBUIYaIbHOU pabOTHI;
BBIOMpATh TEMAaTUKY H METO/IbI COBMECTHBIX ACHCTBUI C Y4ETOM OOIINX HHTEPECOB U

BO3MOXHOCTEH KaXXJIOr0 WICHA KOJUIEKTHBA; IPUHUMATh LEJIW COBMECTHOW AEATEIbHOCTH,

OPraHU30BbIBaTh U KOOPAUHUPOBATH JEUCTBUSA MO €€ TOCTUKEHHUIO: COCTABJISIThH IUIAH JEHCTBHUM,

pacmpeensTh poJid C yu€TOM MHEHUH YUaCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON paOOTHI,

OIICHUBATh KA4€CTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHKA KOMAaH Il B OOIITUI Pe3yIbTaT

Mo pa3padOTaHHBIM KPUTEPHSAM; TpejIararb HOBBIE MPOEKTHI, OIICHUBATH HJICH C ITO3UITUH
HOBH3HBI, OPUTUHAIBHOCTH,

MIPAKTUYECKOW 3HAYUMOCTH; OCYILECTBJIATh IMO3UTUBHOE CTPATETMUYECKOE IIOBEIACHUE B
Pa3JIMYHBIX CUTYalHSX,

MIPOSIBIISTH TBOPUECTBO M BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

PerynstuBHbIe yHUBEpcaibHbIEe yueOHbIe neiicTBUs CaMoopraHu3aIus:



CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIHHOCTh B 001aCTH (DU3UKH U
ACTPOHOMHH, BBIABISATH TNPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33Jauu;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUs pacu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPEANOYTCHHI; JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pellieHue; OLEHUBATh NPUOOPETEHHBII

OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYIUINH B 001acTH HU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa3oBaTeNbHbIN U KyJIbTYpHBII ypoBeHb. CaMOKOHTPOIb,

AMOLIMOHAJIbHBIN UHTEJUIEKT:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B I€ITEIbHOCTD, OLICHUBAThH
COOTBETCTBUE DE3YJIbTATOB IIENIIM;  BIAJECTh HABBIKAMH I[O3HABATENBbHON pediexcun Kak

OCO3HAHUs COBEPIIAEMBIX ACHCTBUI
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI; HCIIOJIb30BATh IPUEMBI

peduiekcun sl OLEHKU CUTYalluu, BBIOOpA BEPHOTO PEUICHHS; YMETh OLIEHUBATh

PUCKH M CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHUBBI

Y apTyMEHTHI IPYTUX MPU aHAIHU3E PE3yNIbTaTOB IEATEIbHOCTH; TIPUHUMATH ceOsl,

MIOHUMAsl CBOM HEJOCTATKHU U JIOCTOMHCTBA; IPUHUMATh MOTUBBI U apTyMEHTBI JPYTHX

IIPU aHAJIM3€E PE3yJIbTAaTOB AEATEIbHOCTH; IPU3HABATh CBOE MPABO U IIPABO IPYIUX Ha

OIIINOKH.

B mporiecce qocTHKeHUS IMYHOCTHBIX PE3Y/IBTaTOB OCBOCHUS IPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeHero o01iero oOpa3oBaHus y OOYYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHATLHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIL[MOHATILHOE COCTOSTHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeryJIUpOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBE/IeHNE, CIIOCOOHOCTH aIallTUPOBATHCS K SMOIIMOHATHHBIM U3MEHEHUSIM U MIPOSBIIATH
TUOKOCTh, OBITH OTKPHITBIM HOBOMY; BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONIEH CTpEeMJICHHE K
JOCTUKEHUIO 1IeJIN U yCIexy,

ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JICCTBOBATh MCXOS U3 CBOUX BO3MOXKHOCTEH; SMIIATHH,

BKJTIOYAIOIIEH CTOCOOHOCTh TOHUMATh HYMOILMOHAIIBHOE COCTOSIHUE APYTHX,

YUUTBIBATh €0 MPU OCYIIECTBIEHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COMEPEKUBAHUIO;

COITMATbHBIX HABBIKOB, BKJIFOYAIOIIUX CTIOCOOHOCTh BHICTPAaUBATh OTHOIICHUS C IPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiiaTh KOHQIUKTHI.

[TPEAMETHBIE PE3VYJIBTATHI

K xoniy ob6yuyenus B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEeMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3MKH B (POPMHPOBAHUU COBPEMEHHOMN
HAay4YHOM KAPTHUHBI MHUPA, B Pa3BUTHM COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B MPAKTUUYECKON
NeSITeIbHOCTH JIIO/IeH; YYUTBIBATh TPAHULBI MPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOJIENEH:
MaTepuaibHas TOYKa, MHEpIUalbHAsg CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TEJNO, UJealbHbII
ra3, MOJIEJIM CTPOEHU I'a30B, )KUJIKOCTEW W TBEPABIX TEJ, TOUCYHBIN JEKTPUUECKUN 3aps]l IPH
peleHnH PU3NYECKUX 3a/1a4; pPaclo3HaBaTh (pU3HUECKUE SBICHUS (IIPOLECCHI) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOM TEOPUM CTPOEHUs BEIIECTBA U
ANIEKTPOAMHAMHUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NMPSIMOJIMHENHHOE IBHKEHUE, CBOOOIHOE



najieHue TeJl, JBIWKEHHE 110 OKPYXHOCTH, HWHEpLus, B3auMmojeiictBue Tten, auddysus,
OpOYHOBCKOE JBW)XCHHE, CTPOCHUE KHJIKOCTEH W TBEPABIX TeJ, U3MEHEHUEe o0BEMa Tenl Mmpu
HarpeBaHuu (OXJAaKIACHUH), TEMJOBOE paBHOBECHE, HCIApEHUE, KOHACHCALMs, IJIaBlICHHE,
KpUCTAJIIIN3aLusl, KUIIEHNE, BIIAYKHOCTh BO3/1yXa, [IOBBIIIEHNE 1aBJICHUS ra3a IIpy €ro HarpeBaHUuU
B 3aKPBITOM COCYJE, CBSI3b MEXKIY ITapaMeTpaMH COCTOSIHMS T'a3a B U30MPOLIECCaX, dICKTPU3ALUL
TEJI, B3aUMOCHCTBUE 3apsI0B; OMUCHIBATH MEXAHWYECKOE IBM)KCHHUE, UCTONB3YS (PU3NYECKHE
BEJIMUMHBI: KOOP/AUHATA, IYTh, [IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUJIa, UMITYJIbC
TeJla, KUHETUYeCKasi 3HEprusi, NOTEeHIMaIbHAasl YHEPIus, MEeXaHu4yeckas padora, MeXaHH4ecKas
MOIITHOCTb; MIPH OMUCAHUU NPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCIOIb3yEMbIX BETHYHH,
ux OOO3HAYeHMs] W EIUHMIBI, HaXOAUTh (OPMyJIbl, CBS3BIBAIOIIME JAHHYI (QU3UYECKYIO
BEJIMUMHY C IPYTUMU BEJIMYMHAMMU; OIMCHIBATH U3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE
SBJICHUS, UCNOJIB3Yys (U3UYECKUE BEJIMYMHBL: JaBJIEHUWE ras3a, TeMmIeparypa, CpeaHss
KMHETUYECKasi JHEPrusi XaOTUYECKOrO JBMIKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4YHasi CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEprusi, paboTa ra3a, Ko3(pPUIMEHT MOIe3HOTO
JIeMCTBUSL TEIUIOBOrO JABMraTessl; MpU ONUCAHUU IPABHIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICI
UCTIOJIB3YEMBbIX BEJMYMH, MX OOO3HAYCHUS M EJUHMIBI, HAXOIUTh (POPMYIIBI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYI0 BEJIMUMHY C JPYTUMH BEIMYMHAM; OIMCHIBATh U3yUEHHBIE 3JIEKTPUUECKUE
CBOWCTBA BELIECTBA U 3JIEKTPUYECKUE SIBJICHUS (IIPOLIECCH), UCTIONB3Ys (PU3NUECKUE BETUYUHBI:
AIIEKTPUYECKUI 3apsf, DJIEKTPUYECKOE II0JI€, HANpsKEHHOCTh MOJS, MOTEHLHUAN, Pa3HOCTh
NOTEHIMAJIOB; NPU ONHMCAHUM MPABUIBHO TPAKTOBaTh (PU3UYECKMH CMBICI HCHOIb3YyEMBIX
BEJIMYMH, HX OOO3HAYeHMs] M EIUHMLBI; YKa3blBaTh (POPMYJbl, CBSI3bIBAIOIIME JIAHHYIO
(Gu3nUecKyr0 BEIWYMHY C JPYTUMH BEJIMYMHAMU; AHAJIU3UPOBaTh (DU3MYECKHE IPOLECCHl U
SBJICHUS, UCIIOJIb3Ys (PU3UUYECKUE 3aKOHBI U IPUHLUIIBL: 3aKOH BceMupHoro tsarorenus, [, 11 u 111
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHMsI MEXaHMYECKON 3HEpPIruM, 3aKOH COXPaHEHUs HMITYJIbCa,
IPUHLMII CYNEPIO3ULMNA CWJI, MHPUHLMII DPABHOIPABUS HHEPLMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPHIO0 CTPOEHMS BEILLECTBA, ra30BbIE€ 3aKOHbBI, CBSI3b CpeIHEH
KWHETHUYECKOW HSHEPTUHU TEIJIOBOTO JIBUXKEHUS MOJIEKYJ ¢ a0CONIOTHOM TemmepaTypoil, nepBblit
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsI AJIEKTPUYECKOro 3apsijaa, 3akoH Kynona, nmpu 3ToM
pa3inyaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €r0 MaTeMaTH4YecKOe BBIPAXKEHHE M YCIOBHUS
(rpaHunbl, 007aCTH) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIE NPUHIMIIBI JESUCTBUS MAIIHH,
npuOOPOB U TEXHUYECKUX YCTPONCTB;

pa3nuyaTh YCJIOBUS HUX O€30MAaCHOTO HMCIOJB30BAaHUS B IMOBCEIHEBHOM JKU3HH;  BBINOJIHSATH
HKCHEPUMEHTHI 110 UCCIIeI0OBAHNIO (PU3HUECKUX SBJICHUN U MTPOLIECCOB C UCTIOJIb30BAaHUEM MPSIMBIX
U KOCBEHHBIX M3MEPEHHUH, NMPU 3TOM (OpMYyIupOBaTh MpodiaemMy/3aiady U TMIOTE3y y4eOHOro
HKCIEPUMEHTa, COOMpATh YCTAHOBKY W3 MPEMJIOKEHHOT0 00OpYyIOBaHHUSA, MPOBOJAUTH OMBIT U
(GbopMynupoBaTh BBIBOJABI; OCYLIECTBIIATH MpPSMble M KOCBEHHBIE H3MEpeHUs (pU3MUecKux
BEJIMYMH, TPU ATOM BbIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHUs U UCMOJIb30BaTh M3BECTHBIE
METO/bI OIIEHKHM HOTPEIIHOCTEeH M3MEpPEHMH; MCCIEe0BaTh 3aBUCUMOCTU MEXAY (pU3HUecCKUMHU
BEJIMYMHAMU C HMCIOJIb30BAaHUEM MPSMBIX W3MEPEHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(bUKCUpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DPU3MYECKHX BEJIMYMH B BHJIE TAOIUI] U
rpadukoB, AenaTh BBIBOJABI [0 pe3yJbTaTaM HCCIENOBaHUs; COOM0aTh MpaBuiia 0€30MacHOro
TpyAa TpU TPOBEJICHUU HCCIEAOBAaHMM B paMKax Yy4eOHOTO OKCIIepHUMEHTa, Y4eOHO-
HCCJIE0BATEIBCKON U TPOEKTHOM AESITENBHOCTH C MCIIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB
U J1abopaTOpHOTO OOOPYIOBAHUS, PEIIaTh PACUETHBIC 3a7a4d C SBHO 3aJIaHHOW (PU3HUECKOM
MOJIENIBIO, UCTIONB3Ys (PM3UYECKHE 3aKOHBI W TMPUHIIMIIBI, HA OCHOBE aHajHM3a YCJOBUS 33Ja4H
BbIOHpaTh (PU3NYECKYIO MOJEINb, BBIIETATh (GU3NYECKUE BEIUUUHBI U (POPMYIIbI, HEOOXOIMMbIE
JUisl €€ pelleHus, MPOBOAMTH pPACUYETHl U OLEHUBATh PEAJBHOCTh IOJYYEHHOIO 3HAYECHMS
¢u3nuecKkoil  BEJIMYMHBI, peIIaTh  KAauyeCTBEHHBIE  3a/aud:  BBICTPAWBATh  JIOTMYECKH
HENPOTUBOPEUHUBYIO LIETTOUKY



pacCcyXKIeHUH C OMOpoil Ha M3Y4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3MUECKUE SIBICHUS;
UCIIOJIB30BATh MPH PEUICHUU Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOIOTUN IS
IIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNHU U MIPEICTABICHHS y4eOHOM U HAYYHO-IIOMYJIIPHON
uHpOpMaLMK, TIOJyYEHHOH W3 Ppa3IMYHBIX HCTOYHHMKOB, KPHUTHYECKH aHAITU3UPOBATH
[OJIy4aeMyto HH(GOpMALHIO; IPUBOAUTE IPUMEPHI BKJIaZa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE

HayKd, OOBSICHEHHE MPOILECCOB OKPY)KAIOLIETO MHpA, B Pa3BUTUE TEXHUKU WU TEXHOJIOTHUH;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA 10 (U3UKE B IOBCEIHEBHOW JXKU3HU AJs OOecreueHUs
0€30I1aCHOCTH pU 0OpallieHUH ¢ IPUOOPAMU U TEXHUYECKMMHU YCTPOUCTBAMMU, JJIs1 COXPaHEHMS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEIEHHS B OKpYKalollel cpene; padboTath B
Ipynie ¢ BBIIOJHEHUEM Ppa3IMUYHBIX COLMAIBHBIX pOJEeH, IUIAHUPOBAaTh pPabOTy TpPYIIIbI,
palMoOHaIbHO PaCHpenesaTh O00S3aHHOCTH M IIJIAHUPOBATh JEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJeKBATHO OLCHMBATh BKJIAJ KaXJOIO0 M3 YYAaCTHUKOB TPYIIbl B peEIIECHHUE
paccMaTpuBaeMoi NpoOIeMBl.

K xoniy obyuyenus B 11 kinacce mpeameTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJb U MECTO (PU3UKH B (POPMHPOBAHUU COBPEMEHHOMH
HAy4YHOH KapTHHBI MUDPA, B Pa3BUTHHM COBPEMEHHOH TEXHUKU M TEXHOJOIHMH, B MPaKTHUYECKOU
NEeSITeIbHOCTH JIFOJICH, LENOCTHOCTh M EOUHCTBO (DU3MYECKOH KapTUHBI MHpPA; YYHUTHIBATH
IPaHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3NUYECKUX MOEICH: TOUeUHBbIH JIeKTPUUECKHUM 3aps, 1y
CBETa, TOYEYHBI MCTOYHUK CBETA, siIEpHAsl MOJIENb aToMa, HYKJIOHHAas MOJIENb aTOMHOTO sijpa
IpU pelIeHnH GU3NUECKUX 3a1a4;

pacrio3HaBaTh (hu3Myeckue SBJICHUs (TpoLecchl) U OOBICHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAHTOBOW (DM3UKU: 3JIEKTPUUECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JICWCTBUS TOKAa, B3aWMOJICHCTBHE MAarHHTOB, OJJIEKTPOMAarHUTHAs
UHAYKIMS, ACWCTBUE MAarHUTHOIO I0JII HAa MPOBOJAHMK C TOKOM M JBIDKYLIMICS 3apsn,
AIIEKTPOMAarHUTHBIE KOJIeOAHUs M BOJIHBI, IPSIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, audpakiuus M [OJApHU3alMs CBeTa, JUCHEepCHs CBeTa,
dotoanexkrpuueckuii 3pdext (pororddexr), cBeTOBOE AaBICHUE, BOSHUKHOBEHHE JTMHEWYATOTO
CIEKTpa aroMa BOJIOpOJla, €CTECTBEHHAs M MCKYCCTBEHHAs pPaJUOAKTHUBHOCTbH; OMNMCHIBATH
U3y4eHHbIE CBOMCTBa BelIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTUYECKHUE, AIIEKTPUUYECKYIO
IPOBOAMMOCTh DPA3JIMYHBIX CpPEl) M DBJICKTPOMArHUTHBIE SBJIEHUS (IIPOLECCHI), HCIOIb3Ys
¢u3nyeckue BEIMYUHBL: AJIEKTPUUYECKUM 3apsd], cuja TOKa, 3JIEKTPUUYECKOe HampsKeHHUE,
AIIEKTPUYECKOE COMPOTUBIIEHHE, PA3HOCTh MOTEHLIMAJIOB, 3JEKTPOABMKYIIIAs CUila, paboTa TOKa,
WHIYKIMST MAaTHUTHOTO TI0JIA, cruia Ammepa, cuia JIopeHna, HHIyKTUBHOCTh KaTYIIKH, SHEPTHS
3JIEKTPUYECKOT0 M1 MAarHUTHOTO TI0JIeH, MEPHOJ] U 4acTOTa KojeOaHU B KoJieOaTeIbHOM KOHTYpE,
3aps] M CWJIa TOKa B IPOLIECCE TaPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHW, (hOKycHOe
paccTossHUE W ONTHYecKas CHJIa JIMH3BI, IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYECHWsT ¥ EAWHUIBL, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIUE JJAHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMH BEIHMUMHAMHU; OIUCHIBATh U3yUCHHBIE
KBAHTOBBIC  SBJIEHHSI W  MPOIECCHl, HCIOJNb3YS  (U3UYECKHE BEJIUYMHBL:  CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YaCTOTa CBETA, SHEPTHUS U UMITYJbC (OTOHA, TEPHO]
NOJIypacIaia, 3HEPTUsl CBSI3M aTOMHBIX sJIEp, MPU OMMCAHUU MTPABUIBLHO TPAKTOBATH (PU3UUECKUI
CMBICIT HCIIOJIB3YEMBIX BEIHYMH, WX OOO3HAYCHHWS W €IUHHIBI, YKa3blBaTh (HOPMYIIBL,
CBSI3bIBAIOIME JTAHHYIO (PU3MUYECKYIO BEIMUMHY C APYTUMH BEITMUYMHAMHM, BBIUUCISATH 3HAUEHUE
bu3NYeCKol BENMYMHBL, aHATU3UPOBATh (UINYECKUE MPOLECChl U SBJICHUS, MCIIONb3YS
¢buznyeckue 3aKOHBl U MPUHIUNBL 3aKOH OMa, 3aKOHBI MOCIIEAOBATEIBLHOTO U MapalljIeIbHOTO
COEIMHEHUS TPOBOJHUKOB, 3aKOH Jxoymns—JIeHna, 3aKoH 3JeKTPOMAarHUTHOW MHIYKIIMU, 3aKOH
IPSIMOJIMHEMHOTO pPaclpOCTPAHEHUs CBETa, 3aKOHbI OTPa)XCHHsI CBETAa, 3aKOHBI MPEIOMIICHUS



CBETa, ypaBHEHHE DiHIITeHHA 17151 HOoTOdPPeKTa, 3aKOH COXPAHEHHSI DHEPTUH, 3aKOH COXpAaHEHHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHHsS MAacCOBOTO YHCIIA,
noctyiaarel bopa, 3akoH paaMOaKTHMBHOIO pacmajia, I[P 3TOM pPAa3jIM4yarh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHHE U YCIOBHUS (TpaHHIBI, 00JacTH)
IPUMEHUMOCTH; OIIPEEIIATh HAllPaBICHUE BEKTOPAa MHIYKIIMH MAarHUTHOTO I0JI IPOBOJHMKA C
TOKOM,
cuiiel Ammepa u cuwibl JIOpeHIa; CTpOUTh M ONMUCHIBATH M300paKEHUE, CO3/1aBAEMOE IJIOCKUM
3€pKaJIOM, TOHKOW JIMH30M; BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UUECKUX SIBICHUM
U TIPOLIECCOB C UCIMOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IPpHU 3TOM (HOpMYIUPOBAThH
npobaemy/3agady ¥ THIOTe3y y4eOHOT0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000pyOBaHUs, NPOBOAUTH ONBIT M (POPMYIUPOBATH BBIBOJIBI; OCYIIECTBISATH IpSIMbIE U
KOCBEHHbIE HM3MEpeHUs1 (U3NYECKUX BEJIMYMH, NMPU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO
U3MEPEHUS U UCII0Ib30BATh U3BECTHBIE METO/IbI OLIEHKH IIOIPEIIHOCTEN N3MEPEHUIl; UCCIIe10BaTh
3aBUCUMOCTH (U3MYECKUX BEJIWYMH C MHCIOJb30BAaHMEM IPSIMbBIX M3MEPEHUH: IpPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJIYYEHHON 3aBUCUMOCTH (PH3UIECKUX
BEJIMYMH B BUJIE TaOIMI ¥ TpaHKOB, J1eJ1aTh BHIBO/BI [10 PE3YyJIbTaTaM UCCIIE0BaHMsI;, COOIIOIATh
npaBuiIa 6€30MacHOTO TPYia MPH MPOBEACHUH UCCIICA0OBAHUI B paMKaX y4eOHOTO SKCIIEPHIMEHTA,
y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON JEATEIbHOCTH C HCIHOJIb30BAHUEM H3MEPUTENBHBIX
YCTPOKCTB U J1ab0opaTopHOTo 000pyI0BAHUS;

pemaTh pacu€THBIE 33Ja4l C SBHO 3aJaHHOW (DU3MYECKOH MOJENbI0, HCIIONb3Ys
¢u3nUeckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 33/1a4l BHIOMPATh (PU3UUECKYIO
MO/JIeJIb, BBIACNATh (DU3UYECKHE BEIUYUMHBI U (HOpMYJbl, HEOOXOAUMBIE Uii €€ peLIeHHUs,
IPOBOJUTH PACUYETHl U OLICHWBATh PEALHOCTH MOJYYEHHOTO 3HAYCHUS! (PU3UIECKON BEITHMUUHBI;
pelaTh KayeCTBEHHbIE 331a4M: BHICTPAUBATh JIOTMYECKH HEIPOTUBOPEUHUBYIO LIETIOUKY
paccyXIeHUH ¢ Omopoil Ha M3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (U3UYECKUE SIBICHHUS;
UCTIOJIB30BATh MPH PEUICHUN YUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOIOTUN IS
MIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNHU U MIPECTaBICHNUS YUeOHON U HayYHO-MIOMYJISIPHOM
uHpOpMaLlMK, TOJyYEHHOM M3 pa3IMyHbIX HCTOYHHMKOB, KPHUTHYECKH aHAJIU3UPOBAThH
NOJTy9aeMyro HHPOPMaIUIo; OOBSICHITH MPUHIUITBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB, pa3indarh
yCIOBHA MX 0€30MaCHOTO UCIIOJIb30BAaHUS B MOBCEIHEBHOM KM3HU; IPUBOANUTH IPUMEPHI BKJIaa

POCCHUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKd, B OOBSCHEHHE IPOIECCOB OKPYKAIOUIETO MHPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHUH;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEIHEBHOW >XU3HU A OOecreueHHs
0€30IacCHOCTH TPU OOpaIeHHH C IPUOOPAMHU U TEXHUIECKHUMHU YCTPOUCTBAMM, JJISI COXPAaHEHHS
3/10pOBbsI U COOJIIOJICHHUSI HOPM SKOJIOTHYECKOT0 MOBEJIEHHs B OKpY’Kalollel cpeze; paboTaTh B
IpynIe C BBIIOJHEHUEM Ppa3IMYHBIX COLMAJIBHBIX pOJeH, IUIAHUPOBaTh pabOTy TpPYIIIbI,
palMoHAFHO pacTpeAesaTh O0sS3aHHOCTH W IUIAHHPOBATH JIEATEIHHOCTh B HECTAaHIAPTHBIX
CUTyallUsX, aJleKBaTHO OI€HMBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYNIbl B peEIICHUE
paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KoMiHecTEO 9ac0B OnexTpoHHbIe (1IU(POBLIC)
HaumenoBanue pa3nenoB u Tem 00pasoBate/IbHbIC
MIPOrpaMMBbI Konrtponbhbie [TpakTudeckue pecypeet
No 11/ Beero paboThI paboThI
Paznen 1. ®U3UKA U METOJIbI HAYYHOI'O I[TO3HAHUA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa LIOK
' ARLHAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmmoteka IIOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.
3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
3.2 OCHOBEI TEpMOZHHAMIKIL 10 1 https://m.edsoo.ru/7f41bf72




ArperaTHble COCTOSIHMS BEILECTBA.

bubnunoreka LIOK

3.3 da3oBbIe IEPEXOIbI > https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOAMHAMUKA
4.1 DneKkTpocTaTuka 10 Bu6muoteka [JOK
https://m.edsoo.ru/7f41bf72
49 ITocTtosHHBIN MEKTpUYECKUN TOK. TOKH B 12 bubmmoreka [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

OnextponHbie (TU(POBLIC)
KomnuecTBo yacos 0GPA30BATETBHEIC
HaumeHnoBanue pa3aenoB v TeM IpOrpaMMbl KOHTPONBHEIE TpaTHaecKHe pecypchl
No 1i/i Beero paboThI paboThI
Paznen 1. QJIEKTPOJUHAMUKA
11 MaruuTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' UHTYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHM A 1 BOJIHBI
21 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnueckre U 3JIEKTPOMarHUTHHIE BOJIHBI 5 1 bubnuoreka [IOK
' https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Pazzen 3. OCHOBBI CHEIIMAJIBHOW TEOPMU OTHOCUTEJIbHOCTU
31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4




Paznen 4. KBAHTOBAS ©U3UNKA

4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 Bubamorexa IOK
https://m.edsoo.ru/7f41c97c
42 Crpoenne atoma 4 ﬁgggzjl/?eﬁi%ﬂmmg?c
43 ATOMHOE A7p0 > ﬁﬁﬁ/ﬁeﬁi&%ﬂfﬂcgk
Hroro no pazgeny 15

Paznen 5. OJIEMEHTBI ACTPOHOMUU 1 ACTPODPU3NKIA

bubmuorexa [JOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.eds0o.ru/7f41c97¢
Htoro no pazneny 7
Paznen 6. OBOBIIAIOLIEE ITOBTOPEHUE
bu6mmoreka [JOK
61 Oboburaromee nosropetite 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




I[TIOYPOYHOE ITNTAHMPOBAHUE

10 KJIACC
KonunduectBo wacoB
No Jlata DIIeKTpOHHBIE U POBBIC
1/ KonTposibHbie [IpakTnueckue M3ydeHus oOpasoBarenbHbIC
Tema ypoxka Bcero paboThl paboThI pecypcehl
|| oo | BiSmorera LOK
Y1 A https://m.edsoo.ru/ff0c32e2
OKPY’KaloIllero Mupa
Ponb u mecTo pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnnorexa [JOK

2 5 1
HAyYHOH KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JIH0JICH
MexaHuueckoe JBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubnuoreka [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubmuoreka [IOK
JBHOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIIMHENHOE 1 bubnmorexa LIOK
JBHOKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bu6mmoteka IIOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc

7| Hvmome wamopmet somano | 1 bumiorexa LIOK

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




[TpuHnmn OTHOCUTEIBLHOCTH

bubnunoreka LIOK

r N

8 SINLICH. 2HEPIHATILILIC CHCTCMAL https://m.edsoo.ru/ffOc3be8
orcyeta. IlepBblii 3akoH HeroTOHA

9 lcz/lacecizfla.ninfjﬁ I_IIBI)TIZHIj)I;I?IH:;aKOH bubmorexa LIOK

YHEPTOSHH - DTOPOH https://m.edsoo.ru/ff0c3be8
Hbrorona asis MarepuanbHOM TOUKU

10 Tpernii 3akoH HproToHa 111 Bbu6mmotreka [JOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8

o | e e Cun

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment rperus.

13 Cuita conpoTHBIICHUS TIPU bubmuoreka [IOK
JIBMDKEHUH TeJa B )KUAKOCTH WJIN Tas3e https://m.edsoo.ru/ff0c3f76
[locTynarenbHOE U BpaliaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubnmorexa LIOK
Tesa. MoMeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBecUs TBEPIOTO Tela
MMitynbsc MaTepUalbHON TOUYKH,

15 CHCTEMBbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK

HMitynbC critbl. 3aKOH COXpaHEHUS
UMITyJIbCca. PeakTuBHOE IBHKEHHE

https://m.edsoo.ru/ff0c43d6




16

Pabota n MOLIHOCTD CHIIBI.
Kunernueckas sneprus
MatepuaabHON ToukH. Teopema 06
U3MEHEHUN KHHETUYECKOWH SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[TorennmanesHas 3HEPTHUsL.
[ToreHunanpHas 3HEPIUs yupyro
ne(pOpMHUPOBAHHON MIPYKUHBIL.
ITorennmanesHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3eMITH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnuanbHbIC U
HCIIOTCHIHUAJIBHBIC CHUJIBI. CBs13b
pa6OTLI HCIIOTCHIUAJIBHBIX CHUII C
W3MEHEHHEM MEeXaHHMYSCKOM OHCPIUn
CHCTEMBI Tel. 3aKOH COXpaHCHUA

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478c

MEXaHUYEeCKOH OHEPIrun

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHNUECKOM
SHEPTUHU TeJa Ha TpUMepe
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHoBHbIE MI0JIO’KEHHUS
MOJIEKYJISIPHO-KUHETHUECKON
TE€OpUHU. bpOyHOBCKOE ABMKEHHUE.

Audpdysus

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2




22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPABIX TEI

23

Macca MOJIEKYJL. KomnnuectBo
BeulecTBa. [locrossHHas ABoraapo

24

TeroBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[ITxana remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUSI MOJIEKYJI. Y paBHEHHE
MenaeneeBa-Knanelipona

bubnunoreka LIOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSTHHS

pPa3pexKEHHOTO Ta3a»

29

H3omponecchl B UI€alIbHOM ra3e U ux
rpaduyeckoe npeacTaBIeHNue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e




BnytpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
croco0Osl e€ n3meHenus. Konndectso

bub6nmoreka [IOK

30 TEIUIOTHI U pabora. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHsl OJJHOATOMHOTO UCATLHOTO
rasza

31 Bunasl Tenionepenaun bubamorexa LIOK

A fronepea https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTD BEILIECTBA.

30 KomnuecTBo TemioTsl npu Bbu6moteka [JOK
Teronepenade. AauadaTHbIi https://m.edsoo.ru/ff0c5c36
nporecc

33 [IepBblil 3aKOH TEPMOAMHAMUKH U Bu6mmoreka [JOK
€ro MPUMEHEHHE K U30IPOoIIeccaM https://m.edsoo.ru/ff0c5efc

o | et mpcons

PHpoOze. BTOp https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHN

35 ITpunmun nevicrBus u KII1/] bubmuoreka [JOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapuo u ero KITJ{

37 DKOJOTUYECKHE MPOOIEMbI
TEIUIOPHEPTETHKHU

38 Sl\(jl(())i?; I(J)Ifnlfas}flp (;isnxa OcHOBBI Bubmmorexa [IOK

YIAp ) https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKH)
KoHnTtponbhast pabota mo teme Bu6motexa LIOK
39 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKHU»

https://m.edsoo.ru/ff0c6a50




40 [TapooOpazoBanue u KOHIEHCALIHSL. bubmmoreka [JOK
VciapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
11| mroems sontyms, Hvommon buGaorera LIOK
AYxE. t https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnumyeckue u
12| oot xprerammon. dome BuGmorera LIOK
P - A https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHaIbI
P Bubmorera LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumanus
bu6nmmoteka LIOK
44 YpaBHeHHE TEIUIOBOTO OaslaHca https://m.eds00.ru/ff0c6820
| e e Bumorea 110K
DAL, A p https://m.edsoo.ru/ffoc6bce
3apsIoB
46 E(I)); BOH:;IOKHI;;?; H;;(;E:I::Igf aHEHUS bubmorexa HOK
YUPOBOJIHHIH. p https://m.edsoo.ru/ffoc6bce
IIEKTPUIECKOTO 3apsijia
BSaHMOﬂCHCTBHC??pHEOB.3aKOH ) Bubsmorexa [IOK
47 Kynona. TodeuHbIi 37eKTpUUISCKUIA

3apsn

https://m.edsoo.ru/ffOc6ced




48

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu
ANEKTPUYECKHUX TToneH. JInHuum
HaIPsKEHHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6df2

49

Pabota cui anekTpocTaTH4ecKkoro
noiia. [Torennman. PasHocts
IIOTCHIINAJIOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOl[HI/IKI/I u AUDSJICKTPHUKHU B
QJICKTPOCTATUYCCKOM II0JIC.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

I[I/IBJI@KTPI/I‘ICCK&SI MMPOHUIACMOCTDb

51

OnexrpoéMkocTs. Konnencarop

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOTO KOHJIEHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopatopnast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHAEeHcaTopa"

54

IIprHIMIT NERCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOITUPOBAIBHOTO
amnrmapara, CTpyHHOro nNpuHTepa.
DIIeKTpOoCTaTUYECKas 3allIMTa.
3azeMyIeHHE SIEKTPONpPUOOPOB

55

DNEKTPUUECKUI TOK, YCIOBHS €ro
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conpotusnenue. 3akon OMa jist
ydacTka 1enu




56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COCMHEHUE
MIPOBOTHHUKOB. JlaboparopHas
pabora «M3yueHue CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7410

57

Pabora u MmomHoOCTh
ANEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJ1C ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

SHGKTpOHHaﬂ IMPOBOAUMOCTD
TBépI[BIX METaJUIOB. 3aBUCUMOCTh

COIIPOTUBJICHUA MCTaJIJIOB oT
TEMIICPATYPhI. CBGpXHpOBOI{I/IMOCTB

60

DNEeKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKY, UX COOCTBEHHAs U
IIPUMECHAsl TPOBOJUMOCTb.
CaolicTBa p—N-IEpexoa.
[TomynpoBoiHUKOBBIE TPUOOPHI

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax U
pacIiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLMALIHS.
DIIEeKTPOIHN3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba




DJIEKTPUUYECKHI TOK B raszax.

63 CaMOCTOSITeTbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKTpuiecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bu6muoteka [JOK
npumeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromuit ypok 1 bu6nmorexa LIOK
«DIJIEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrposnbHas pabora no reme

66 «Qnekrpocraruka. [1ocTosHHBIHI 1 Bbu6moteka [JOK
SIIEKTPHUYECKHi TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»»

o Pe;epBHbm ypOI(".31<OHTp0JII)Ha$I ) . BuGmuotexa LOK
pabOTE MO TEME " IIICRTPOAMHAMIIA https://m.edsoo.ru/ff0c8c56

68 PesepBubiii  ypok. O6oOmaromui 1 bubmmnoreka HOK
ypok 1o Temam 10 kacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KommuectBo yacos

Ne Jlata DJEeKTPOHHBIE IUPPOBBIE
w/n KonTponbHbie [IpakTnueckue M3yueHHs o0pa3oBaTe/ibHbIC

Tema ypoka Bcero paboThI paboThI pecypcbl

[TocTostHHBIE MATHUTHI U UX

1 B3aUMOJICHCTBHE. MarHUTHOE TI0JIC. 1 bubmmoreka [JOK
BekTop MarHuTHON MHIYKIIWH. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 Bu6moreka [JOK
B3anmMoeiicTBIE TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabora «3yuenue

3 MaFHII/:THOI;O nponﬂ KaTYH};I(I/I c 1 1 buomrorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME€ MAarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubmuoteka [IOK
«HccnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubnmnorexa [JOK

yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4




DNIeKTpOMarHuTHasE MHYKITHUSI.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

BHGKTpOMaFHHTHOﬁ HHAYKIHUU»

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

10

Ob6o6maromuit ypok «MarHutHoe
nosne. DNeKTpOMarHuTHasI
WHIYKIHSD)

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarsauTtHoOe 1osne.
SJ'IGKTpOMaFHI/ITHaﬂ HUHAYKOUA

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58




12

CB00OOIHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUYecKue
KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue s3uepruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
Neproa MaJbIX KOJIeOaHH rpy3a
Ha HUTU OT OJIMHBI HUTU U MaCChI
rpy3a»

14

KonebaTenbHbIi KOHTYP.
CB00OOAHBIE IEKTPOMArHUTHBIE
K0JIeOaHUs B MJ1€AJIbHOM
K0JIeOaTeIbHOM KOHTYpEe. AHAJIOTHs
MEXy MEXaHUUECKUMH U

bubmuoreka [IOK
https://m.edsoo.ru/ff0ch820

OJICKTPOMArHUTHBIMU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmmoreka IIOK
https://m.edsoo.ru/ffOch9c4

16

HpeI[CTaBJ'IeHI/Ie 0 3aTyXarumux
KOJICOaHMSX. BBIHY)KI[eHHBIe
MEXaHHYEeCKHE KOJICOaHus.
Pe3onanc. BBIHY)KI[GHHLIC
SJICKTPOMArdHuTHBIC KoJIeOaHMs

bu6nmorexa LIOK
https://m.edsoo.ru/ffOchbh86




17

IIepeMeHHBIH TOK.
CuHyconjaJIbHbII IEpEMEHHBIN TOK.
MonHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYHOE U IEUCTBYIOLIEE
3HAQ4YECHUE CUJIBI TOKA U HAIIPSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

19

YCTpOHCTBO U MPaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa MepeMeHHOro
TOKa, JIMHUH dIIeKTporiepead

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOIOTHYECKHE PHUCKH IIpU
IMPOU3BOJCTBEC 3JICKTPOIHCPIUH.
KYJ'IBTypa HCIIOJIBb30BaHUA
OJICKTPOOHCPIUU B MMOBCEIHEBHOM
KHN3HHU

21

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKopocTh pacpoCTpaHEHUs U JUTMHA
BOJIHBI. HonepeqHHe " IPOAOJIBHEBIC
BOJIHBI

bubmnoreka IIOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocThb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

bubmnoreka IIOK
https://m.edsoo.ru/ffOcccOc

23

SHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
ANIEKTPOMATrHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0




[IpuHIMIIBI paAMOCBA3U U

24 TesneBuzeHus. Pa3BuTue cpeacts
cBs3u. Paguonokanys
o5 Kontponsnas padora «Konebanus u Bu6muoteka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamoniuHetHOE pacpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bub6nmoreka IIOK
ToueuHblii KCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
g | e o
P . P https://m.edsoo.ru/ff0cd4e0
M300paXEHU B IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKCHUE. Bbu6mmoteka [JOK
[penenbHBIA Yro MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKECHUS
29 JlaGopaTopnast pabora «M3mepenue bubmuorexka [IOK
MIOKa3aTess IPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | M Mocrmoeme catrexemt
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGoparopHas paboTa
31 «HcenmenoBanne cBOMCTB
U300paXeHUH B TMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas

pabora «Habmronenue aucnepcun
CBETa»




33 WNurepdepentus ceeta. Judpaxus bubmmoreka [JOK
ceta. JluppakironHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBHS UX 0€3011acHOTO
PUMEHEHHS
I'panub npuMeHNMOCTH
36 KJIaCCUYECKON MEXaHUKH. bubnuorexa [IOK
[MocTynatsl crieluanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
37 OOTII;(()’]: H;igigzz 3amenieHue bubmorexa LIOK
AHOBD ) A https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKpAIlEHUE JUTUHbI
OHeprust U UMITYJIbC
pENATUBUCTCKOM YacTulpl. CBs3b bubmuoreka [IOK
38 .
Macchl C YHEPTUeH U UMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
o | Kormomme e coma
B p https://m.edso0.ru/ffOcf6f0
OTHOCHTEIIBHOCTI
40 ®oronsl. opmymna [1nanka. bu6muoreka [JOK
DHeprus 1 uMIyisc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEJOBAHUE
41 doroapdexra. OnbiTer A. T buomorexa LIOK

CroneroBa

https://m.edsoo.ru/ffOcffc4




3akonbl poroddderra. YpaBHEHHE

bubnunorexa LIOK

42 Oiiamreitaa st porosaddexra. _
«Kpacuas rpanunay» hotosdhdexra https://m.edsoo.ru/ff0d015e
13| Tobenens, Xmmsorce achcrane BuGnorera LIOK
JeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHu4eckue ycTpoucTsa u
MPaKTUYECKOe  MPUMCHCHHE:
doTodnemMeHT,  (HOTOMATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bu6nmorexa LIOK
KBAHTOBOU ONITUKN https://m.edsoo.ru/ff0d0302
o | pm s Tokoo. Onu
PLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubnmorexa LIOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0d0Oafa
Wznydenue u mornomeHne GpOTOHOB
48 IIPU [IEPEXO0/I€ aTOMa C OJTHOTO bubmmnoreka HOK
YPOBHSI SHEPTHU Ha Apyroit. Bubt https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonroBrle cBoiicTBa yacTHIl. BoaHBI
e bpofius. § Bu6nnorexa [IOK
49 KopmyckyIsspHOBOITHOBOM JTyaTu3M.

CrioHTaHHOE U BBIHYKJIEHHOE
U3ITy4eHUe

https://m.edsoo.ru/ff0d0ca8




50

OTKpbITHE PAIUOAKTUBHOCTH.
OnbiTel  Pesepdopma 1o
OIIPE/ICIICHUIO cocraBa
PAAOAKTUBHOI'O U3JTYYCHUA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, 6era-,
raMMaun3J1ydCHUA. Bausune
PAAOAKTUBHOCTH HA KHUBBIC
OpraHU3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anbsa-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydyenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

OKOJIOTHYCCKHE aCIICKThI HﬂepHOﬁ
OHCPICTUKHU

54

OnemeHTapHble YacTULbl. OTKpBITHE
Nno3UTpoHa. MeToab! HaOMOICHUS U
PEruCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaaMeHTaIbHbIE
B3auMonencTeusa. EnMHCTBO
(bu3uUeCcKOil KApTHUHBI MUPA»

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3nnoro neda. Co3sesnus,
HpKI/Ie SBéSJII)I, IIaHETHBI, UX BUIUMOC
nBroxenne. CojIHeUHAs cucTeMa




56

Counuue. ConHeuHast akTUBHOCTb.
Nctounuk sHeprun CoJiHia v 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI INIABHOM
nocie0BaTeIbHOCTH. BHyTpenHee
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

58

Muineunsiii [1yTe — Hama
INanaktuka. [Tonoxenue u
neuxenue Comnuua B ["anakTuke.
lNanaktrku. YEpHbIE IBIPHI B siApax
rajaKkTUK

59

Bceenennas. PasOeranue rajakTHk.
Teopust bonbIoro B3phIBa.
PenukroBoe uznyuenue.
Mertaranaktuka

60

Hepemennsie nmpo6iembl
aCTPOHOMHH

61

KonrtponbHas pabora «1eMeHTHI

ACTPOHOMHUH U aCTPO(I)I/IL’»I/IKI/I))

62

Ob6o6maromuit ypok. Pois pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ITHYECKOH cepax NesTeTbHOCTH
JenoBeKa




63

O6o6matromuii ypok. Ponbs u mecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
(bU3HYECKOM TeopuH B
(bOpMUPOBAHUHU TIPEICTABICHHUI O
(bu3HYECKOI KapTHHE MUPa

65

Ob6o6maromuii ypok. Mecrto
(u3rYeCcKOit KapTUHBI MUPA B
o01eM psAxy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
NPEJICTABICHUN O IPUPOJIC

66

PesepBHBI ypok. MarauutHoe mnoie.
DNEeKTpOMarHuTHas MHIYKIHS

67

Peseprubriit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCUTEJIbHOCTH

68

Pesepnsrit ypok. KBantoBas dusuka.
DNeMEeHTHl aCTPOHOMUU U
acTpopU3UKHI

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YUYEBHO-METOJIMYECKOE OBECITEYUEHUE OBPA30BATEJILHOTO
MTPOLIECCA
OBSI3ATEJIBHBIE VUEBHBIE MATEPUAJIBI JUUTSI YUEHUKA

METOAUYECKHWE MATEPUAJIBI JUIA YUUTEJIA

[MU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET



