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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usnke 06a30BOro ypoBHS Ha YPOBHE CpPEIHETO oOmero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHUN K pe3ynbTaTaM OCBOEHHS OCHOBHOM
obpazoBaTenbHOM mporpaMMmel, npeactaBieHHbIXx B PI'OC COO, a takxke ¢ yu€ToMm (denepaabHOi
pabouyeil mporpaMMbl BOCIUTaHUS M KOHIEMIIMU TpernoaaBaHus yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX  opranm3zanusx  Poccuiickoit  @enepanuy, pealu3ylOINIMX  OCHOBHbBIE
o0Opa3oBaTebHbIE TPOTPAMMBI.

CopepxaHue IporpaMMbl 1o (pU3MKe HarpaBieHO Ha GOPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyudarommxcs 10-11 xmaccoB npu oOyduenun ux (usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO -JESATENbHOCTHOro mnoaxona. Ilporpamma mno (u3uMKe COOTBETCTBYET
tpeboBanusiM PI'OC COO K mIaHUPYEMBIM JMYHOCTHBIM, IPEIMETHBIM M METalpeAMETHBIM
pe3yibTataM OO0y4YeHHs, a TaKK€ YYHMTHIBAET HEOOXOAMMOCTh peaM3alMi MEXIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAyYHBIMM YYEOHbIMU @penMeraMu. B Hell ompenenstorcs
OCHOBHBIE €M M3y4yeHUs (U3MKH Ha YPOBHE CpeaHEro oO0miero oopa3oBaHus, IIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PM3HUKHU: JIMYHOCTHBIE, METAIIPEIMETHBIE, MTPEAMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma no ¢pu3nKe BKIIOYAET:

. TUTAaHUPYEMbIE PE3YNIbTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YPOBHE, B

TOM YHCJIe PEAMETHBIC PE3YJbTATHI 110 TOAaM 00yUCHUS;

. coJiep:kanue yaeOHoro npeamera « Pusnkay 1o rojaam o0ydeHusl.

®dwu3uka Kak Hayka 0 HauboJee 00X 3aKOHAX MPUPOJIbI, BHICTYTIAS B
KayecTBe y4eOHOIo NpeaMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHUUA 00
okpyxarmiem wMupe. llkonpHBI Kypc GU3UKH - CHUCTEMOOOPa3yIOIIMM AJii €CTECTBEHHO-
HAyYHBIX Y4€OHBIX MPEIMETOB, MOCKOJBKY (DU3MUECKHE 3aKOHBI JieXKAaT B OCHOBE IPOLIECCOB U
SABJICHUM, W3y4yaeMbIX XUMHUEH, Ouonoruen, ¢usnuecko reorpadueidi U acTPOHOMHEH.
Hcnonb30BaHKue U aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM OmpeensieT XapakTep U pa3BUTHE
pa3Hoo0pa3HbIX TEXHOJOTHI B cepe SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJy4YeHUs
HOBBIX MaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU M Apyrux. M3yuenue pu3nku BHOCHUT OCHOBHOU
BKJIaJ] B JOPMUPOBAHKE ECTECTBEHHO - HAYYHOW KapTHUHBI MHpa o0yUaronmxcs, B GopMupoBaHue
YMEHHI MPUMEHSATh HAyYHbIN METO/] TIO3HAHUS TPU BHITIOJTHEHUU MU YYEOHBIX HUCCIICIOBAHMIMA.

B ocHOBY kypca pu3uKu 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUs MOJOXKEH P UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK IPHUHIIMIIBI €70 IOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUU € HEM KypC SBISAETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCeX pas3zesioB (PM3HMKH, BKIIOYAET KaK BOIPOCHI KIACCHUECKOW, TaKk U
COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW Marepual Kypca (pU3MKH 00beIUHEH BOKPYT
dbuznueckux Teopuil. Beaymmm B kypce siBnsiercs GopMHpOBaHUE TPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEUIECTBE U TOJIE.

Hoes ecymanumapuzayuu. E€ peanuszanus mpeanonaraeT HMCHOIb30BaHUE T'yMaHUTApPHOTO
noTeHIana (pu3nueckoil Hayk, OCMBICTICHHE CBSI3U Pa3BUTHUS (PU3MKHU C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUECKUMH, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMH MPOOIEMaMHu.

Hoesn npuxnaouoii nanpaenrennocmu. Kypc ¢usnku mnpenmnosaraet 3HaKOMCTBO C HIMPOKUM



KPYI'OM TEXHUYECKHUX M TEXHOJIOIMUECKUX MPUIIOKEHUIN U3yUEHHbBIX TEOPHH U 3aKOHOB.

Hoes osxonocuzayuu peanusyercs IOCPEICTBOM BBEACHHS JJIEMEHTOB COJAEpkKaHUS,
NOCBSIIEHHBIX 3KOJOTMYECKUM NPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTHUEM
TEXHUKU M TEXHOJIOTUH, a TakkKe 00CYXIEeHHUs MPOOJIEM pallOHAIBHOIO IPUPOIONOIb30BaAHUS U
9KOJIOTMYECKON O€30I1aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKHM Ha YpPOBHE CpEAHEro oouero oOpa3zoBaHUs
ABISIOTCS  (pusmueckue Teopun (hopmMUpoBaHHE MPEACTABICHUM O CTPYKTYype IOCTPOEHUs
¢u3nyeckoi Teopuu, poiaM (yHIAMEHTAJIbHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX
NPEJCTABIEHUSAX O MPHUPOJE, I'PaHUIAX NMPUMEHUMOCTH TEOPHUH, JUIs ONUCAHHS €CTECTBEHHO -
HaYYHbIX SBJICHUH U IPOIIECCOB).

CucTeMHO-1eATeIbHOCTHBIN MOAX0J B Kypce (U3MKHU pealu3yercsi MpexkJe BCero 3a CUér
OpraHu3aluu SKCIEPUMEHTAIbHON AedaTenbHOCTH oOywarommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH - 3TO HCIHOJB30BAaHHE CHUCTEMbI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1abopaTopHbIX paboOT, KOTOpble B TporpamMme Mo (¢u3nke OObEAMHEHBI B OOIIMI CHHCOK
YUYEHUYECKUX TMPAKTUYECKUX paboT. BelneneHne B yKa3aHHOM IEpeuHe JIabopaTOpPHBIX padoT,
OPOBOAUMBIX JUIsl KOHTPOJSL M OIIEHKH, OCYIIECTBISETCS YYaCTHHKaMU 00pa30BaTEIbHOTO
npouecca UCXo/d U3 OCOOCHHOCTEH IMJIAHUPOBAHUS W OCHAIleHMs kaOuHera (usuku. lpu sTom
oOecrieynBaeTcsi OBJAJCHUE OO0Y4YalOUIMMHUCS YMEHUSMH IPOBOJUTh KOCBEHHBIE H3MEpPEHUS,
UCCIIEIOBAaHUSl 3aBUCUMOCTEH (U3MYECKUMX BEIMYMH M IOCTAHOBKY OINBITOB IO IPOBEPKE
NPEUI0KEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHue yAenseTcs pelieHuIo pacu€THBIX U KayeCTBeHHbIX 3a1ad. [lpu sToMm ans
pacu€THBIX 3a7lad NPUOPUTETOM SBJSIOTCS 3aJaud C SIBHO 33JaHHOM (U3MUYECKOM MOJEINbIo,
MO3BOJISIONINE MPUMEHSATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjela Kypca,
TaK W MHTErpUpys 3HAHUSA M3 Pa3HBIX paslenoB. [l KauecTBEHHBIX 3a7ad MPHOPUTETOM
SBIISIIOTCSL  3aJlaHUsl Ha OOBSCHEHHE NPOTeKaHWs (U3UYECKUX SBJICHUH U TPOIECCOB B
OKpY’)KaloIlel >KWU3HU, Tpelyronue BhIOOpa (PU3MUECKOW MOJENTH Il CHUTYallud MPaKTHKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.

B cootrBerctBun ¢ TpedoBanusiMu DI'OC COO Kk wMaTepuasbHO - TEXHUYECKOMY
obecrnieueHnI0 yueOHOTO mporiecca 6a30BbIi YpOoBEHb Kypca (DU3UKH HAa YPOBHE CPEIHETO OOIIEeTo
o0pa3oBaHusl JOJDKEH M3y4yaThCsl B YCIOBUSIX NMPEAMETHOro KaOuWHeTa (M3UKU WIA B YCIOBUAX
MHTETPUPOBAHHOIO KaOWHETa MpeIMETOB €CTECTBEHHO-HayyHOro Iukia. B kaOunere usuku
JOJKHO OBITh HEOOXOAMMOE JIabopaTopHOE OO0OpYyIOBaHWE [IJISi BBIIOJIHEHHUS YKA3aHHBIX B
nporpamme o Gpu3uKe y4eHHUECKUX MPaKTHUECKUX paboT U JJeMOHCTPALlMOHHOE 000pYA0BaHuUE.

JleMoHCTpanonHoe oOopynoBaHue (OPMUPYETCSI B COOTBETCTBUM C  HPUHIUIIOM
MUHHMAaJIBbHOW JOCTaTOYHOCTH W 00ECNeuMBaeT MOCTAaHOBKY NEPEUYHCICHHBIX B MpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMN s HMCCIEAOBAHUS HW3YyYaeMBIX SBJICHUH M TPOIECCOB,
SMIMPUYECKHUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTtopHoe 000pyi0oBaHUE ISl YUEHUYECKUX MPAKTUUYECKUX paboT hopMUpyeTCs B BUJIE
TEMaTUYECKUX KOMIUIEKTOB M oOOecrnedyuBaeTcsi B pacu€re OJHOr0 KOMILIEKTa Ha JIBYX
oOydaromuxcsi. TeMaTuyeckue KOMIUIEKThI J1abOpaTOpPHOTO OOOpYAOBaHUS JOJKHBI OBITh
MOCTPOCHBl HAa KOMILJIEKCHOM HCIOJIb30BAHUM aHAJIOTOBBIX M LHU(POBBIX NMPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BHJI€ LU(POBBIX J1aOOPATOPUIA.

OCHOBHBIMHU LIETISIMU U3Y4YEeHHSI PU3UKH B 00IIEM 00pa30BaHUU SIBIISIFOTCS:



* (hopMHpOBaHUE UHTEpPECA U CTPEMJICHHS O0yUYaIOIIUXCS K HAYyYHOMY
W3YYCHHIO TIPUPOJIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM;

* pa3BUTHUE NPEJICTABIECHUN O HAYYHOM METO/I€ IO3HAHUS U (POPMUPOBAHHE
UCCIIEIOBATEILCKOT0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

* (hopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yuYeHUs OCHOB
CTpOEHUS MaTepuu U (YHTAMEHTAIBHBIX 3aKOHOB (DU3UKU;

* (hopMHpOBaHUE YMEHUM OOBSICHSTH SIBICHUS C UCIIOJIb30BAHUEM
bu3nuecKkux 3HaHUN U HAYYHBIX 10Ka3aTeNIbCTB;

* (hopMHUpOBaHUE MPEICTABICHUMN O pOIH PU3UKH JTsI pA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JloctkeHnue STUX I1ejeil obecreuynBaeTcs pelIeHUEM CIEAYIOIUX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3HKU Ha YPOBHE CPEAHET0 O0IIero 00pa30BaHMUs:

* IPUOOpPETEHNE CUCTEMBI 3HAHUH 00 00IMX (PU3HMUECKUX 3aKOHOMEPHOCTSX,

3aKOHAX, TEOPHSX, BKIIOYas MEXaHUKY, MOJEKYJIAPHYIO (QU3HKY, SJIEKTPOAUHAMUKY,
KBaHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPOPU3UKY;

* (hopMHpOBAHUE YMECHHUI MPUMEHSATH TCOPETUUCCKUE 3HAHUS IS
00BsicHeHUsT (PU3UIECKUX SBJIICHUN B PUPOIC U IS IPUHATHS MPAKTUYCCKUX PEIICHUN B
MMOBCETHEBHOM JKU3HU,

* OCBOCHHE CITIOCOOOB PEIICHUS PAa3IMYHBIX 33]1a4 C SIBHO 3aJJaHHOM
dbusznueckoil MOJeNblo, 3aJay, I[OAPAa3yMEBAIOIIUX CAMOCTOSTENIbHOE  CO3/IaHUE
dbuznueckoi MoJienu, aIeKBaTHOW YCIIOBUSIM 3a/1a4u;

* TOHNMaHHE (PU3NIECKUX OCHOB M MPUHITUTIOB JICUCTBUS TEXHUIECKUX

YCTPOMCTB M TEXHOJIOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

* OBJIaJICHUE METOJIAMU CAMOCTOSITEIHLHOTO IJIAHUPOBAHUS U TTPOBEICHUS
bu3nUecKUx SKCIEPUMEHTOB, aHalIM3a U HMHTEpIpeTaluu HHQOpMaluu, ONpeAesieHus
JIOCTOBEPHOCTHU MOJIYUEHHOI'O PE3yJIbTaTa;

* CO37IaHK€ YCJIIOBUM JUIsl pa3BUTHSI YMEHUN IPOEKTHO-UCCIIEI0OBATENbCKOM,

TBOPYECKOH JEATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpeAHEro o0mero oOpa3oBaHUs
otBoautcs 136 vacos: B 10 kiacce - 68 yacoB (2 yaca B Hezenio), B 11 kiacce - 68 yacos (2 yaca B
HEJIETTIO).

[Tpennaraemplii B mporpamme 1o (U3HKe MepeueHb JTa0OPATOPHBIX U MPAKTUUYECKUX PadboT
SBIIICTCS PEKOMEHJOBaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAeHUs ITabopaTOpHBIX paboT u

OTIBITOB C YYETOM MHAMBUYaTLHBIX OCOOCHHOCTEH 00YJarOIIIXCS.
COJAEPKXAHUE OBYYEHMUA

10 KJIACC

Pa3nen 1. @u3uka u MeTOAbI HAYYHOTO NIO3HAHMUS
@usuka - Hayka o mnpupone. Hayynele Meroasl mo3HaHus OKpyKaromero mupa. Poib
SKCIEPHUMEHTa U TEOPHH B MPOLIECCE MO3HAHMS MPUPOABI. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (u3nUeckuxX sABJIEHUW W mpoueccoB. Hayuneie runoressl. Puznueckue



3aKOHbI U TCOPHHU. FpaHI/II_IBI IMMPUMCHUMOCTHU (bPISI/I‘IeCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHA.

Pomp u mecto ¢u3ukn B (QOPMHpPOBAHMHM COBPEMEHHON HAyYHOHW KapTHHBI MHUpa, B
IIPaKTUYECKOU EATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanorosle u LIPI(l)pOBBIC HN3MCPHUTCIIbHLBIC HpI/I60pBI, KOMIIBIOTCPHBIC OATYNKH.

Pa3nena 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHe. OTHOCUTEIBHOCTh MEXaHUUECKOTO ABMKEHUs. CucreMa OTCYETa.
Tpaextopus.

[lepemerienne, CKOpOCTh (CpenHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaIbHON TOYKHM, UX MNPOEKIMU Ha OCHU CUCTEeMbl KoopauHat. CloXeHue mnepemMenieHud M
CJI0’KE€HHE CKOPOCTEN.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHEWHOEe MABMXeHue. [paduxu 3aBuUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MIEPEMEIICHUS MaTepUaIbHON TOUKH OT BPEMEHHU.

CBoOoaHoe maseHue. Y CKOpeHHe CBOOOIHOTO MaICHHUS.

KpuBonuneiiHoe aBMXeHUE. [[BH>KEHNE MaTepHAIbHON TOYKHU MO OKPYXHOCTH C TOCTOSTHHOM
M0 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHAsT ckopocTh. [lepunoa u yactora oOpalieHus.
[leHTpOoCTpEeMHUTENBHOE YCKOPEHHE.

TexHu4yeckrue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: CIIUJIOMETD,
JBI)KEHHUE CHAPSI/IOB, LIETIHBIE U PEMEHHBIE TIEpeAayH.

Jlemoncmpayuu

Mogenb cucTeEMBI OTCUETA, MILTIOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBHIKCHHUS.

[IpeoGpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HalGmronenne nrxeHus Tena, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOTHOTO MaICHUS.

HamnpaBneHnue ckopocTy Mpu ABUKEHUU TT0 OKPY>KHOCTH.

Vuenuueckuti sxcnepumenm, nabopamopHwie pabomuwl

N3yueHre HepaBHOMEPHOTO JIBIKEHHUS C IIEJIBI0 OMPEICIICHUSI MTHOBEHHOUM CKOPOCTH.

HccnenoBanue COOTHOILICHUSI MEXAY MYTSIMHU, MPOUJICHHBIMH TEJIOM 3a MOCIE0BATEIbHBIE
paBHbBIC MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBM)KEHUH C HAYaJIbHOW CKOPOCTHIO, paBHOM
HYIIIO.

N3ydeHue NBUKEHUS IIAPHUKA B BA3KOW KUIKOCTH.

W3ydenne IBUKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutensHOCTH [ anmies. Ilepsoiii 3akoH HprotoHa. MHepuuanbHbIE CUCTEMBI
oTCu€Ta.

Macca Ttena. Cuna. IlpuHmun cynepno3uuuu cwi. Btopolr 3akoH Hprlotona s
MaTepUaIbHOM TOUKHU. TpeTuid 3akoH HproTOHA 1151 MaTEpUANIBHBIX TOYEK.

3akoH BceMHupHOTo Tarotenus. Cuna TsbkecTu. [lepBas kocMu4ecKkass CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, cCkoiabxeHus, kadeHnus). Cuna tpeHus. Cyxoe tpenue. Cuna



TPEeHHsI CKOJBXKEeHHs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conmpoTUBIEHUS TpU
JBI>KEHUU TeJla B )KUJIKOCTH WJIU ra3e.

[ToctynaTenbHOE U BpallaTeabHOE JBUKEHUE aOCOIIOTHO TBEPAOIO TENA.
MOMEHT CHJIBI OTHOCHTENBHO OCU BpamieHus. [lnedo cuibl. YCnoBUs paBHOBECHUS TBEPIOTO
Tena.
TexHuyeckue yCTpoWCTBa U TMPaKTHUUECKOE MPUMEHEHHE: TMOJUIUIHUKY, JBXKCHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuUuH.

CpaBHEeHHME MacC B3aUMOJCICTBYIOLINX TEI.

Bropoit 3akon HprotoHa.

N3mepenue cui.

CnoxxeHue Cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT AePopMaIiu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM NOABbEME U MTAICHUU.

CpaBHEeHHE CHJT TPEHUSI TIOKOSI, KAYEHUS U CKOJIb)KCHHUSI.

YcnoBus paBHOBECHA TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomoi

N3ydenue nBuxkeHus: Opycka 1o HaKIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3UHOBOM

obpasrie, oT ux jaedopmariiu.
HccnenoBanue ycinoBHil paBHOBECHUS TBEPIOTO TEIa, HUMEIOLIETO OCh BPAILICHHUS.
Tema 3. 3aKonwl cOXpaHeHus 8 MEXAHUKE
Hmmynbe mMaTepuaibHOM TOYKM (Te€la), CUCTEMbl MaTepHabHBIX TO4YeK. VMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPaHEHUsl UMITYJIbca. PeakTUBHOE IBUYKEHHE.

Pa6ota cuibl. MOLTHOCTD CUJIBIL.

Kunernueckass sHeprus mMarepuaibHOM TOUkH. Teopema 00 H3MEHEHUHM KHHETUYECKOU
DHEPTUH.

[TorenunanvHas sHeprus. IloTeHuumanbHas 3Heprus ynpyro AepOpMUPOBAHHOW MHPYKUHHBI.
[ToreHumanbHas sHEPrUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHple W HeMOTEHUUANbHbIE CHIbL. CBS3b pabOThl HEMOTEHUUATbHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI T€Jl. 3AaKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: BOIAOMET, KOIEp, NPYKUHHBIN
IIACTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE JBUXKEHUE.

[lepexoa moTeHIMAIBHON YHEPTUN B KWHETUYECKYIO M OOPATHO.
Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

N3yuenne aOCOMOTHO HEYNpYroro yJaapa ¢ TIOMOIIBI JIBYX OJWHAKOBBIX HHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsA3U pabOThI CUIIBI C U3MEHEHHEM MEXaHMYECKON SHEPruu Tejla Ha MpUMepe



pacTAKCHUA pE3NHOBOTO KI'yTa.

Paznen 3. MoJiekysipaasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OcCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKON TEOpUU M MX OIBITHOE OOOCHOBAHME.
bpoynoBckoe nBmwkenue. Jduddysus. Xapakrep ABMKEHHS W B3aUMOJICHCTBUSI YaCTHUI] BEIECTBA.
Mogenu cTpoeHusi ra3oB, KUIKOCTEH U TBEPABIX TET U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
aTux Mozenen. Macca u pasmepsl mosiekyil. Konnuectso Bemectsa. [loctossHHass ABoranpo.

TemnoBoe paBHOBecue. Temneparypa u e€ nsmepenue. llkana remneparyp Llenscus.

Monens wuaeanbHoro raza. OCHOBHOE YpaBHEHHME MOJEKYISIPHOKMHETUYECKOH TEOpUu
UJCAbHOTO ra3a. AOCOIOTHAs TeMIlepaTypa Kak Mepa CpeHENl KUHETUYECKON IHEPTUU TEIIOBOTO
IBWKEeHMS yacTul rasa. lllkana remneparyp KenbBuna. ['a30BbIe 3ak0oHBI. Y paBHeHUE MeHneneeBa-
Knaneiipona. 3akon Jlanbrona. M3omporecchl B UeadbHOM Ta3e € MOCTOSHHBIM KOJIHMYECTBOM
BellecTBa. [ paguueckoe npeacTaBieHne U30IPOLECCOB: U30TEPMa, U30X0pa, u3obapa.

TexHuueckue yCTpoiicTBa U MPaKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu  MOJIeKyl
OpPraHUYECKUX COETUHEHUM.

OmnpiTel 0 MU Y3UN KUAKOCTEH U Ta30B.

Mopnens OpOyHOBCKOTO JIBUKEHUSI.

Mopens onbiTa LlTepHa.

OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOIEHCTBHSL.

Mopens, nyrocTpupyroniasi Ipupoay JaBJICHUS T'a3a Ha CTEHKHU COCY/a.

OnBITH], WIUTIOCTPUPYIONIUE YPABHEHUE COCTOSIHUS UCATBHOTO T'a3a, H30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabonivl

OrnpeneneHne Macchl BO3IyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUM 00bEMa KOMHATHI,
JIABJIEHUS M TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMEeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoauHamuyeckass cucTEMa. BHYTpEHHsAS JHEpPruss TEPMOAMHAMUYECKOM CHUCTEMBI H
cnocoObl e€ m3MmeHeHus. KonmuecTBo TemnoTel W pabora. BHyTpeHHSS sHEprusi 0AHOATOMHOTO
UJCaNbHOrO Tra3a. Buasl Tennonepenaydn: TEIIONPOBOJHOCTh, KOHBEKIMS, M3Jy4EHHUE. Y IeJIbHAS
TEIJIOEMKOCTD BellecTBa. KOIM4ecTBO TEIUIOTHI IPH TEIUIONEpeaaye.

[Tonsitue 06 aguabatHOM Tporiecce. [lepBbIit 3akoH TepMoauHamMuku. [IpumeHenue nepBoro
3aKOHA TEPMOJIMHAMUKH K M3ompolneccam. ['papuueckas uHTepripeTarus paboThl rasa.

Brtopoii 3akon TepMoguHaMuku. HeobpaTuMocTh MpoIeccoB B MPUPOJIE.

TeruoBble mMamuHbl. [IpuHnuMnel neldcTBus TemaoBbiXx MamuH. [IpeoOpazoBaHus SHEPruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiicteusa terioBoit Mammubl. Hukn Kapao u ero
KO3(PHUIMEHT MOJE3HOTO ACHCTBUSA. DKOJIOTUYECKUE MTPOOIEMBI TEIIIOIHEPT € TUKH.

TexHuueckne ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHE: JBUTaTEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOIMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu



M3MeHeHne BHYTPEHHEN SHEPIUU Teja MPU COBEPIICHUU PAOOThI: BBUIET NPOOKH U3 OYTBLIKU
1OJ JCHCTBHEM CXKATOrO BO3AyXa, HarpeBaHue d3¢pupa B JaTYHHOW TpyOKe MyTEM TpEeHHUS
(BUI€OIEMOHCTpALIUSA ).

N3meneHnre BHYTpEHHEH SHEPruM (TeMIepaTyphl) Tella pH Teruionepeaye.

OneIT 110 a1MabaTHOMY PACIIMPEHHIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, IBUTATENI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTaTE.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabonul

N3mepeHne yaeapHON TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoovl

[TapooGpa3oBanue u koHxaeHcauus. Mcnapenne n kunenue. AOGCOIIOTHAas U OTHOCUTENbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHbI map. YaenbHas TemoTa napooOpa3oBaHUs. 3aBHCHMOCTb
TEMIIEPATYPBI KUIIEHUSI OT 1aBJICHUS.

Teépnoe teno. Kpucramimueckue n amopdHble Tena. AHU30TPONMS CBOWCTB KpPUCTAJLIOB.
Kunkue xkpuctambel. CoBpeMmeHHble Marepuaibl. llmaBnenue u Kpucraumsanus. Y AelbHas
TeruioTa iasieHud. Cyonumanus.

VYpaBHeHue TeII0BOro 0anaHca.
TexHUUeCKHE YCTPOWCTBA M MPAKTHYECKOEC TIPUMEHCHHE: TUTPOMETP M TICHXPOMETD,

KaJIOPUMETP, TCXHOJOIMU MOJYICHHA COBPEMCHHBIX MAaTCPHUAJIIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HAHOTCXHOJOI'H.

Jlemoncmpayuu

CBoiicTBa HaCBIIICHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBJICHHUH.

CriocoObI U3MEPEHHUS BIIAYKHOCTH.

HaG:mroenre HarpeBaHusl M TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIeCTBA.
JleMOHCTpanus KpuCTaIoB.

Yuenuueckuti sxcnepumenm, 1abopamoprsie pabomwl

N3MepeHre OTHOCUTENBHOM BIaXXHOCTH BO3/1yXa.

Paszgea 4. DiieKTpoAMHAMHKA

Tema 1. Inekmpocmamuka

Dnekrpuzanus Tell. JIEKTpUYecKui 3apsa. J[Ba Buaa snexkrpuyeckux 3apsaaoB. [IpoBogHuky,
JIARJIEKTPUKH U TIOJYTIPOBOIHUKH. 3aKOH COXPAHEHHUSI JIEKTPUUECKOTO 3apsia.

BzaumoperictBue 3apsanoB. 3akoH Kynona. ToueuHbIN 2JIEKTPUUECKUN 3apsijl. DIEKTPUUIECKOE
none. Hanpssk€HHOCTH 3ieKTpudeckoro mnosis. IIpuHuun cynepno3uiuu 3IEKTPUYECKUX IOJIEH.
JIvHuM HaNpsKEHHOCTHU AJIEKTPUYECKOTO TTOJIS.

Pabota cun snexktpoctatuueckoro nofisi. [lorennuan. Paznocts norenmuanos. [IpoBoaHuku u
JBJIEKTPUKH B DJIEKTPOCTATHYECKOM ToJIe. J(MasieKkTpruueckas NpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTop. IJIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. OJHEeprus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE MPUMEHEHHUE: DIECKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATHYUECKAsT 3allluTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAILHBIN
anmapar, CTpyWHBIM IPUHTED.

Jlemoncmpayuu



YCTpONCTBO M MPUHLMIT JACUCTBUS AIIEKTPOMETPA.

B3aumoneiicTBre Ha’EKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE I10JIE 3apsSKEHHBIX TEJL.

[TpOoBOJHUKY B 3IEKTPOCTATUUECKOM II0JIE.

DJeKTpocTaThuyecKas 3alluTa.

JIN3IIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHcAaTopa OT IUIOIIAJW IUIACTHUH, PACCTOSHUS
MEXIy HUMH U IUSJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Vuenuueckuii asxcnepumenm, nabopamopHule pabomul I3mMepenue

ANEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUECKUH TOK. Y CJIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOr0 ToKa. McTounnku Toka. Cuna
ToKa. [ loCcTOSHHBIN TOK.

Hanpsixenune. 3akon Oma i1 ydacTka LEnH.

DJIEKTPUYECKOE CONMPOTHUBIICHUE. YIEIbHOE cOompoTHBiIEHUE BemecTBa. [locienoBarenpHoe,
napajuiesibHOE, CMEIIAHHOE COEMHEHUE POBOIHUKOB.

PaGota anexkTpudeckoro Toka. 3akoH Jxoymnsa-JIena. MomHOCTb 31E€KTPUYECKOTO TOKA.

DJEeKTPOABMKYIAs CHUJIa U BHYTPEHHEE CONPOTUBIECHUE UCTOYHMKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTO#) 35iekTpuueckoit nenu. Kopotrkoe 3aMbIkaHue.

DIIEKTPOHHAs TPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT
TeMriepatypbl. CBEpXIpPOBOIUMOCTb.

DJeKTpuuecKkuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX y4KOB. [loynpoBoiHUKY.
CoOcTBeHHas ¥ MPUMECHasi TPOBOJUMOCTD MOTYITPOBOIHIKOB. CBOMCTBA p-TI-TIepexo/ia.
[TomynpoBogHUKOBBIE TIPUOOPHI.

OJeKTpUYeCKH TOK B pacTBOpaxX M paciylaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs
JIMCCOLMAIUS. DIEKTPOJIN3.

DnekTpuyeckuil TOK B rasax. CamMoCTOATENbHBIM M HECAMOCTOSITEIbHBIN pa3psn. MomHus.
[1na3zma.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHHE: aMIepMerp,
BOJIbTMETp, PEOCTAT, HICTOYHUKHU TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIE
npubOpbl, TEPMOMETP CONPOTHBIICHUS, BAKyyMHBIA MO, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

M3MepeHune cuIlbl TOKAa U HaIlpsIKEHUS.

3aBUCUMOCTb  CONPOTUBJIEHUS IWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
NONEPEYHOr0 CEYEHUS U MaTepuaa.

CMeniaHHOE COeIMHEHHE MTPOBOTHUKOB.

[Ipsimoe wu3MepeHHe HIEKTpoABIKYIIeH cuibl. KopoTkoe 3amblkaHHe TajlbBaHUYECKOIO
AJIEMEHTA U OlLIEHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COMPOTUBIICHUS METAJIJIOB OT TEMIIEPaTyphI.

IIpoBOAMMOCTB DIEKTPOIUTOB.

HckpoBo# pa3psia U IpOBOAUMOCTB BO3yXa.



OaHOCTOPOHHSISI TPOBOUMOCTD JTUO/IA.

Vuenuuecxuii axcnepumenm, 1a6opamopHule pabomul

N3ydeHne cMEeaHHOro COEJUHEHUS PE3UCTOPOB.

N3mepeHue 351eKTpOABMXKYIIEN CUITbI HICTOYHHUKA TOKA U €r0 BHYTPEHHETO COITPOTHUBIICHUS.

HaGmronenue snekrponusa.

Me:xnpeaMeTHbIe CBSI3H

N3ydyenne kypca ¢usuku O0a3oBoro ypoBHs B 10 kimacce ocyliecTBisieTcs € Y4ETOM
COJIep KaTeIbHBIX MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHH.

Meoicnpeomemusbie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO TO3HAHMS:
SBIICHUWE, HAy4YHBIM (QakT, TUroTe3a, (u3NUecKkas BEIMYMHA, 3aKOH, TEOopusi, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIEIIb, U3MEpPEHUE.

Mamemamuxka: peleHue  CHCTeMbl  ypaBHCHUH, JWHEWHas  (QyHKIHS,
napalouia, runepoosa, X rpa@uKu U CBOMCTBA, TPUTOHOMETPUYECKHUE (DYHKIIMU: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPHl U UX MPOEKLUU HA OCU
KOOpJMHAT, CJI0KEHNE BEKTOPOB.

buonozusn: Mexannueckoe IBHKEHUE B KMBOW mpupoae, Auddys3us, ocMoc, TEmI000MeH
KUBBIX OpPraHU3MOB (BUIBI TEIUIONEPENayH, TEIJOBOE PABHOBECHE), AJIEKTPUUYECKUE SIBJIICHUS B
JKABOU IPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEIIEeCTBA, CTPOSCHHWE aTOMOB W MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TeTIOBbIE CBOMCTBA TBEP/BIX Tell, )KUJIKOCTEH U Ta30B, AIEKTPUUECKUE CBOMCTBA
METAJIJIOB, SJIEKTPOIUTHUECKAS TUCCOIUAINS, TaTbBaHUKA.

l'eoepaghus: BNaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonoeusa: npeoOpazoBaHUE ABIKEHHUNM C HCIIOJNB30BAHUEM MEXAaHU3MOB, YUYET TPEHHS B
TEXHHUKE, MOJIUIMIIHUKN, HWCIOJb30BAHUE 3aKOHA COXPAaHEHMs HMIIyJbCa B TEXHHUKE (pakera,
BOJOMET U JIpyTHUe), ABUTATEIb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, ObITOBOM XOJIOIUIbHUK,
KOHAMIIMOHEP, TEXHOJOTUH MOJIYyYEHUsI COBPEMEHHBIX MaTepuajoB, B TOM YHCIIe HAHOMAaTEpUAJIOB,
U HaHOTEXHOJIOTMH, J3JIEKTpPOCTaTUYEeCKas 3allluTa, 3a3€MJICHHE DJIEKTPONpPUOOpPOB, KCEPOKC,
CTPYHHBIM TpPHUHTEp, dJIEKTPOHArpeBaTelIbHbIe MPUOOPBI, AIIEKTPOOCBETUTEIbHBIE MPHOOPHI,
raJibBaHHKa.

11 KJIIACC

Pasnen 4. DiiekTpoauHamuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[ToctossHHBIE MarHUTHI. B3auMoielicTBUE MOCTOSTHHBIX MAarHUTOB. MaruuTtHoe nosie. BekTtop
MarHuTHOM MHAYKIUU. [[pUHIMT Cyeprno3uIIuu MarHUTHBIX MoJiel. JINHWY MarHUTHOW MHIYKIIUH.
KapTuna nuHuii MAarHUTHOW WHIYKIIMH TOJISI IOCTOSTHHBIX MAarHUTOB.

MarsuTHoe TOJIe TPOBOJHHUKA C TOKOM. KapTuHa JWHWUNA HWHAYKIIMA MAarHUTHOTO TIOJIS
JUTMHHOTO MPSMOTO MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MIPOBOIHUKA, KATYIIKH ¢ TOKOM. OTMBIT
Opcrena. BzaumoaencTtere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HAaIIPABJICHHUE.

Cuna Jlopenua, e€ MOaylib U HampaBjieHue. J(BKeHUE 3apsSKEHHON YacTULIbl B OJTHOPOITHOM



MarHuTHoM noje. Pa6ora cuiel JlopeHua.

SIBneHne  oneKTpOMarHUTHOM MHAYKOMHM. IlOTOK BEKTOpa MarHMTHOM  HMHIYKIUU.
DNEeKTPOJBUKYILAS CHUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHuTHON MHIyKuuu Papajes.

BuxpeBoe »snekrpuueckoe moje. OIEKTPOJIBHKYILAs CHJIAa HMHAYKUMU B IPOBOJHHKE,
JBIKYIIEMCS ITOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTD. fIBIIEHHE CAMOMHAYKIIMH. DJIEKTPOIBHKYIIASL CUJIA CAMOUHYKIUH.

OHEeprusi MArHUTHOTO MOJIS KaTYIIKH C TOKOM.

DIEKTPOMATrHUTHOE TI0JIE.

TexHHueckne YCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: IIOCTOSIHHBIE  MarHUTHI,
DIIEKTPOMArHUTBHI, dJIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHbBIX YaCTUL, MHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO ITy4Ka MAarHUTHBIM ITOJIEM.

JInHnY MHOYKOIMA MAarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuita Amrnepa.

[etictBue cuiibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHAYKIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTb UIEKTPOABMKYIIEH CWJIBI MHIYKIUU OT CKOPOCTM H3MEHEHMsS MarHUTHOTO
NIOTOKA.

SIBieHNE CaMOMHAYKIINH.

Vuenuueckuii sxcnepumenm, 1a6opamopHule pabomul

W3yyeHrne MarHuTHOIO MOJIS KaTYIIKHU C TOKOM.

HccnenoBanue AEMCTBYS IOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHUS DJIEKTPOMATHATHON WHTYKIIUH.

Paspnen S. Kosre0anusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHblE KOJ1€0AHUA

KonebGarenbHast cuctema. CBoOoaHble MexaHMYeckue KoneOaHusa. [apmoHuyeckue
koneOanus. Ilepuon, wacrora, ammiutyaa u  ¢asza konedanuil. [IpyKUHHBII MasTHUK.
MaremaTu4eckuii MasiTHUK. YpaBHEHHE rapMOHUYECKHX KojeOanwmii. [IpeBparenue sHepruu npu
FapMOHUYECKUX KOJICOaHUSX.

KonebarenbHbiii koHTYyp. CBOOOAHBIE JIIEKTPOMATHUTHBIE KOJIEOAHUS B  HUICATHHOM
KoJIe0aTeTbHOM  KOHTYype. AHAJOTHs MEXAY MEXaHWYECKUMH U DIIEKTPOMAarHUTHBIMU
konebanuamu. Popmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPrHH B HACATHHOM KOJIeOaTelbHOM
KOHTYpe.

[IpencraBnenue o 3aTyxaroumx KojeOaHUsX. BbIHYXJIEeHHbIE MeXaHWYecKue KoseOaHus.
Pe3onanc. BeiHyXeHHbBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemenHblli TOK. CHHYCOMIAJIBHBIA IEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYTHOE U JEHCTBYIOIIEe 3HAaUCHHUE CUJIbI TOKA M HATIPSKEHUSI.

Tpancdopmatop. [lpousBoacTBo, mnepegaya u MOTpeOJICHHE HIEKTPUUECKOHW DSHEPIHH.



DKOJOTMYECKUE PHUCKH MpPU MPOMU3BOJACTBE 3JEKTpodHepruu. KynbTypa HMCIOIB30BaHUS
3JIEKTPOHEPTUH B TOBCEAHEBHOM KU3HH.

TexHu4eckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JIMHUH 3JIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeTbHOM CHUCTEMBI (NMPYKUHHBIM WIM MaTEeMaTUYeCKHUI
MasITHUK).

HaGmronenure 3aTyxaromux KojJeOaHu.

HccnenoBanue CBOWCTB BBIHYKIEHHBIX KOJICOAHHIA.

HaGmronenue pesoHaHnca.

CBoOOAHBIC PTIEKTPOMArHUTHBIE KOJICOaHMS.

OcuuorpaMMbl  (3aBUCMMOCTH ~ CHJIBI  TOKa W HAOpsDKEHUS OT  BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC mpu TOCIEIOBATEIBHOM COCAMHEHHHM PE3UCTOpa, KAaTyIIKH HHAYKTUBHOCTH U
KOHJICHCATOpa.

Mogenps TMHAM JIEKTPOINEepEIayn.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomaol

HccnenoBanue 3aBUCUMOCTH MEPUOJAa MaJIbIX KoJIeOAaHUN Tpy3a HAa HUTU OT JJIMHBI HUTH U
Macchbl rpy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCJIEI0BAaTEIbHO COCIMHEHHBIX KOHEHCATOPA,
KaTyIIKWA U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHble 60IHbL

MexaHnueckue BOJHBI, yciioBUs pacnpoctpanenus. [lepuoa. CkopocTe pacnpocTpaHeHUus U
JUTMHA BOJIHBL. [lomepednsple W poIoibHBIE BOJHBL. MHTEpdepeHIus n qudpakimus MEXaHHISCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJOBUS M3ITy4YEHUs JJICKTPOMAarHUTHBIX BOJH. Bzaumuas
opueHTtaiusi Bektopo E, B, V B snexrpomarautHoil BoiHe. CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpaXEHHME,  MpeloMJIeHHE,  mojspusanus,  audpakausi,  uHTepdepenuus.  CKOpPOCTh
ANEKTPOMATHUTHBIX BOJIH.

[[Ixana >1eKTPOMarHUTHBIX BOJIH. [I[puMEeHEHUE AIEeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[IprHIMITBI PaANOCBA3H U TENEBUICHUS. Patnonokanus.

DJIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIBTPa3ByKOBasi [MATHOCTHUKA B TEXHUKE WM MEIULMHE, pajap, PaguONPUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHCHUE TOTIEPEUHBIX U MPOOJIbHBIX BOJIH.

Kone6mromieecs: Teno kak UICTOYHUK 3BYKA.

HaGmronenre oTpakeHuUs U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmronenue natepdepeHnu u iuppakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY/ION U 4aCTOTON KOJeOaHUM.



HccnenoBanue CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpa)keHue,
peIOMIICHUE, TIOJIIpU3anus, TUGPaKIus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerprueckas onrtuka. [IpsMonmHelHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM cpene.
JIyu cBera. ToueUHbIN HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpakeHusi cBera. [locTpoeHue u300pakeHUN B IJIOCKOM
3epKae.

[Ipenomiienue cBeta. 3aKOHBI MpeJoMIIeHUsI cBeTa. AOCOMIOTHBINA MOKa3aTeab MPeIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa NoJTHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBera. CrnoxxHbIN cocTaB Oenoro ceera. LIger.

Cobupatoiue U paccenBaroIue JUH3bl. ToHKas TuH3a. DOKyCHOE pacCTOSTHUE U ONTHYECKas
cuna ToHKOW nuH3BL. [locTpoeHne u300paxkeHUl B COOMPAIOMIMX W PACCEHBAIONIUX JIMH3aX.
dopmyiia TOHKOU JIMH3bIL. Y BEJIIMUYCHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONITHKH.

Bonnosas ontuka. Uutepdepennns ceeta. KorepeHTHbIE HICTOUYHUKHU. Y CIIOBUSI HAOJIOICHUS
MaKCUMyMOB ¥ MHUHHMYMOB B MHTE€P()EPEHIIMOHHOW KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxuus ceera. JudpakunonHas pemeéTka. YciioBue HabMI0IeHUs TJIaBHBIX MaKCUMYMOB
P NaJCHUU MOHOXPOMATHYECKOTO CBETa HA AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus cBera.

TexHuueckue YCTPOWCTBAa M MPAKTUYECKOE TPUMEHEHHE: OYKM, Jyma, QoToamnmnapar,
MPOEKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, NMU(paKIMOHHAS penéTKa,
HOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeNiHOE pacnpoCTpaHEHHE, OTpaXE€HUe U MmperomieHue cBera. OnTuyeckue
npuOOopBI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozienp cBeTOBOa.

HccnenoBanue cBOMCTB N300paxKeHU B JINH3aX.

Mopenn MUKpOCKoONa, TEIECKONA.

HaGntonenue unrepdepeHinm ceera.

HaGmronenue nudpakiuu cBera.

Habmronenne nucriepcun cBeTa.

[TonyuyeHue crieKTpa ¢ MOMOUIBIO PU3MBI.

[TonydeHue criekTpa ¢ TOMOIIBIO AUPPAKITTOHHON PEIIETKH.

HaGnronenue nonsipusanuu cBera.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3mepenue nokaszaTess IpeioMIICHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKEHU B JIMH3AX.

Habmronenue aucnepcuu cBera.

Pazgen 6. OcHOBBI clieIMAIBLHONW TEOPHUH OTHOCUTEIbHOCTH
['paHuIpl TIPUMEHUMOCTH KJIACCUYECKOM MexaHukH. [locTynaTel CHenUalbHOW TEOPUHU
OTHOCHUTEJIBHOCTHA:  WHBApUAHTHOCTb MOJIYJS CKOPOCTH CBe€Ta B  BaKyyMme, IPUHIUII



OTHOCUTENBHOCTU DWHIIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPALLIEHUE JITUHBI.
OHEeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13p Macchl ¢ 3Hepmel71 U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIbI. 9HepI‘I/IH ITOKOA.

Pazgen 7. KBanToBasi puzuka
Tema 1. Inemenmot K6aHMOE0U ONMUKU

®otonbl. @opmyna [lnanka cBsi3u sHepruu (HOTOHA C €ro0 YACTOTOM. DHEPTUs U UMITYIIBC
dboToHa.

OtkpeiTe U uccnenoanue porodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl poToddexra.
VYpaBHenue DiHmTeHa 111 pororddekra. «KpacHas rpanuna» porosddexra.

Jasnenue ceeta. OmbiThl [1. H. JleGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuyeckue YCTpPOWCTBAa M NPAKTUUYECKOE NPHUMEHEHHE: (POTOAIEMEHT, (POTOAATUHK,
cosHe4Hast OaTapesi, CBETOHO/I.

Jlemoncmpayuu

doTtorh ekt Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTHHOM.

HccenenoBanue 3akoHOB BHeMIHETo GhoTod(deKxTa.

Cseronuo.

Conneunast 6atapesi.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Peszepdopna mo paccesnuro a -uyactuul. IlmanerapnHas
Mozens aroma. Iloctynatel bopa. M3nydenue u mornomieHue (OTOHOB NpHU IMEPEXOIE aToma C
OJIHOTO YPOBHS DHEPTHUH Ha Apyroi. Buasl criektpoB. CeKTp ypOBHEHN SHEPTUN aTOMa BOLOPOAA.

BosiHoBbIe cBoMcTBa yacTull. BonnHsl ne bpoinsa. KopnyckynsipHo-BOTHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYXJEHHOE U3JTy4YEHUE.

TexHuueckne yCTpOMCTBA UM IIPAKTUYECKOE MPUMEHEHHWE: CIEKTPaJbHBIM  aHAIU3
(cnexkTpockomn), Jlazep, KBAaHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mogpens omnbita Pesepdopna.

OmnpeneneHue IIUHBI BOJIHBI J1a3epa.

HalGmronenne nuHeN4aThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwlie pabonivl

HaGmronenre nuHeyaToro CrekTpa.

Tema 3. Amomnoe a0po

DKCHEePUMEHTHI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHUS sjipa. OTKpPHITHE PATUOAKTUBHOCTH.

OnbIThI Pesepdopaa no OIPEJICJICHUIO COCTaBa
pamuoakTuBHOTO  m3nydeHus. CBoiicTBa  anbda-, Oera-, ramMma-usznydeHus. Biusaue
PaaAMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. Hyknonnas moxens sigpa [eitzenbepra- MBanenko. 3apsia
sanpa. Maccosoe unciio sapa. M3oTomnst.

Anbda-pacian. DIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ' amma- m3mydenue. 3akoH



pPaavoaKTUBHOIO pacnaja.

DHeprus CBsi3W HYKJIOHOB B sifipe. Snepubie cuibl. [legexT Macce sapa.

Snepusle peakuuu. JleleHUE U CHHTES SAED.

SAnepusliii peakrop. TepmosepHsiid cunTe3. [IpoOiaemMbl 1 NEPCHIEKTUBHI SAEPHON SHEPTETUKHU.
OKOJIOTUYECKUE ACIIEKTHI SIIEPHOU SHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE MTO3UTPOHA.

MeTto b1 HAOMIOAEHUS M PErMCTPALIMU AJIEMEHTAPHBIX YaCTHULL.

dyHnnaMeHTalIbHBIE B3aUMOAEHCTBUSA. EMUHCTBO (u3nyeckoil KapTUHBI MUpa.

TexHHueckne YCTpPONMCTBA M IPAKTHYECKOE INPUMEHEHHWE: I03UMeTp, Kamepa Buibcona,
SJIEPHBIN peakTop, aToMHass bomoba.

Jlemoncmpayuu

Cu€TUnMK MOHM3UPYIOUIUX YaCTHII.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanue TpeKoB yacTull (10 TOTOBBIM (poTorpadusim).

Paspen 8. DiieMeHTHI aCTPOHOMHUH U aCTPO(PU3IUKH

Oransl pa3BUTHU acCTpOHOMHUH. [IpuKIIaHOE 1 MUPOBO33PEHUYECKOE 3HAYEHNE aCTPOHOMMH.

Bun 3B€3aH0r0 Heba. Co3Be3us, spKue 3BE3/bI, IUTAHETHI, UX BUJUMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTh. McTounnk sHeprun CosHIA U 3BE31. 3BE3MIBI, UX OCHOBHBIE
XapaKTEepUCTUKHU. JluarpamMmma «CIEKTpaJIbHBIA KJIacC - CBETHUMOCTbY». 3BE3Abl TJIaBHOU
MOCJIEIOBATENIbHOCTU.  3aBUCUMOCTh ~ «Macca -  CBETUMOCTb» g 3BE3]  IJIaBHOM
nocyenoBaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE3A. CoBpEeMEHHbIE TMPEACTABICHUS O
MPOUCXOKACHUU U 3BOMOINU COJIHLIA U 3BE3/. DTalbl )KU3HU 3BE3]L.

Mueunsiii ITyTh - Hama ['anaktuka. [Tomoxenne u nBuxenue Connna B I amaktuke. Tumsl
rajnakTuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPHI B sApax TaIAKTHUK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa60na. PazGeranume ramaktuk. Teopus
bonpmioro B3peiBa. PenmnkToBoE U3nydeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnblie npoOieMbl aCTPOHOMUMU.

Vuenuueckue nabniooenus

HabnroneHrs HeBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUN IS
olnpenesieHus TMOJOKEHUSI HEeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HUs
CeBepHoro noymapus u sipkue 3BE3/bl.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [Tytu.

O0o0maromee NOBTOpeHue

Ponp pu3uky 1 acTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTUYECKON, COIIMATIBHON U STHYECKON
cepax NeaTenbHOCTH YeJIOBEKa, POJIb U MeCTO (DM3UKU M aCTPOHOMHH B COBPEMEHHOUN Hay4dHOUN
KapTUHE MHUPA, PoJib Pu3nueckoil Teopuu B GOpMUPOBAHUU MPEACTABICHUM O (PU3NUECKON KapTUHE
MHpa, MeCTO (pU3MUecKoll KapTUHBI MHUpa B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO -HayYHBIX
MPEICTABIICHUN O IPUPOJE.

MesxknpeamMeTHblie CBA3H

Nzyuyenne kypca ¢usuku 0Oa3oBoro ypoBHsS B 11 kimacce ocyiiecTBisieTcss ¢ y4€TOM



COJIepKATEJIbHBIX MEXIPEAMETHBIX CBsI3€l ¢ KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUHU, Teorpapuu
Y TEXHOJIOTHH.

Mesicnpeomemnvie nousamus, CBA3aHHBIE C HM3y4EHHMEM METOJOB HAy4HOrO IO3HAHHS:
SBJICHWE, HAy4yHbI (akT, TuUnore3a, (usnmueckas BEIUMYMHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
JKCHEPUMEHT, MOJIEIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHre  CHCTEMBl  ypaBHEHHI, TPUTOHOMETPUYECKUE
(YHKIUU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO,
BEKTOPBl U MX IPOEKLIHHA HAa OCU KOOPAMHAT, CIOXKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX
(GYHKUIMHA, TPU3HAKK TOJO0US TPEyroJbHUKOB, ONpeleiIeHNe IIoOaau MIOCKUX (GUryp u oobéma
Tel.

buonocua: snekrpudeckue sBIEHUS B KUBOW MPUpPOAE, KojeOaTelbHbIE IBUKEHHS B KUBOU
IIPUPOJIE, OITUYECKHE ABJICHUS B )KUBOU NPUPOJIE, IEUCTBUE PaUALIMK HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJIINYECKAsk CTPYKTYpa TBEPIABIX TEJ, MEXaHNU3MBbI
00pa3oBaHusl KPUCTAIINYECKON pEIIETKH, CIIEKTPAJIbHBIN aHau3.

l'eocpaghusi:  MarHUTHBIE MOJIOCA 3€MJIH, 3AJI€KU MAarHUTHBIX Py,
¢doTochEMKaA 3eMHON TOBEPXHOCTH, IIPEICKa3aHNE 3eMIIETPSICEHUM.

Texnonocusa:  ITWMHUM DIEKTpOIIEpenayd, FeHepaTop NEPEMEHHOIO TOKa,

AJIEKTPOABUTATENb, MHAYKIIMOHHAS Me4b, pajap, paauolnpUEMHUK, TEJIEBU30p, aHTEHHA, TeliedoH,

CBY-neub, NpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, CONHEYHas OaTapes.
INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOTPAMMBI 11O ®U3UKE HA
YPOBHE CPEJHET'O OBLIHEI'O OBPA3OBAHUSA

OcBoenune yuyeOHOro mnpeamera «®dusmka» Ha ypoBHE cpeaHero oOuiero oOpa3oBaHUs
(6a3oBBIf  ypOBEeHB) JODKHO  OOECHEYUTh  JOCTHIKCHHE  CICAYIOUIMX  JHYHOCTHBIX,
METanpeMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTAaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUs y4deOHOro mpenmera «Dusnkay JOHKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3UIMEN JTUYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPECHHUX YOCKICHUH,
COOTBETCTBYIOIIMX  TPAJUIIMOHHBIM  IIEHHOCTSIM  POCCHMCKOTO  OOIIECTBa, pacIiIupeHue
KU3HEHHOTO OIbITa U OMbITA ACSATEIBHOCTH B IPOIECCE pean3allid OCHOBHBIX HAMpPaBICHUI
BOCIIUTATENbHON JEATEIbHOCTH, B TOM YHCIIE€ B YAaCTHU:

1) rPa:KIaHCKOr0 BOCTIMTAHUS:

chOpMUPOBAaHHOCTh  TPAXKAAHCKOW  TO3UIMM  OOyYaromerocss Kak aKTUBHOTO |
OTBETCTBEHHOI'0 WIEHA POCCUIMCKOTO 00IECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUYECKUX M JE€MOKPATUYECKHUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTENbHOCTh B HHTEpecax TpakJaHCKOTro o0IlecTBa,
y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHOW OpraHU3allNY;

YMEHHUE B3aMMOJEHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIIUSMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOW U BOJOHTEPCKOU AESITEIBHOCTH;



2) NATPUOTUYECKOT0 BOCTINTAHUSA:

c(OpMHUPOBAHHOCTh POCCUMCKON IPaKIaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TIOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAM POCCHUCKHUX
yU4€HBIX B 00J1aCTH (PUBUKHU U TEXHUKU;

3) JAYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTD OLICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHHE JJMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYIYIIEro;

4) ICTETHYECKOT0 BOCTIUTAHMSA:

ACTETHMYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas 3CTETUKY HAyYHOrO TBOPYECTBA, MPUCYILETO
($u3nuecKoi HayKe;

5) TPYAOBOTO BOCIIUTAHUS:

MHTEPEC K pa3Iu4HbIM cpepaM NpodecCuOHATBHON JeSTEIbHOCTH, B TOM YHUCIE CBA3aHHBIM
C (u3uMKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymeid npodeccun u
pean30BBIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO W caMOOOpa3oBaHUIO B 00JacTH (HU3HKU Ha
MIPOTSHKEHUU BCEH JKU3HU;

6) IKOJIOTUYECKOTr0 BOCTIMTAHMS:

c(hOpMUPOBAaHHOCTD  JKOJOTHYECKOM KYyJIbTYpbl, OCO3HAaHHWE TJIOOATBHOTO Xapakrepa
HKOJIOTHYECKHUX MPOOIIeMm;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICCTBHI B OKPYKAIOIIEH Cpe/ic Ha OCHOBE 3HAHUSA LEIEn
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA;

paciIMpeHue OMbITa AESITENIbHOCTH 3KOJOTMYECKON HaNpaBI€HHOCTH Ha OCHOBE UMEIOIINXCS
3HaHMUM 110 PU3HUKE;

7) LHEHHOCTH HAYYHOTI'0 NO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nuecKoi HayKH;

OCO3HaHHE LIEHHOCTU HAY4YHOH NeATENbHOCTH, TOTOBHOCTH B IpOLECCe M3YUEHUS (DU3MKHU
OCYILIECTBIIATh MPOEKTHYIO U HUCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHANBUAYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI Ilo3naBarejibHbIC
YHHBepcaJbHble y4eOHbIe 1eHCTBUSA

ba3oBble Jlornuyeckue aeicTBuA:
CaMOCTOSITENIPHO (POPMYNIMPOBATh M aAKTyaJIM3UPOBaThH MPOOIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
ONpeNIEATh LeNu AeATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX JOCTUIKECHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3UYECKUX SIBIICHUSX;
pa3pabarbIBaTh IJIAH PEHICHUs MPOOIEMBbl C YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX H
HEMaTepuaIbHbIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTb, OILEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIIEJICTBUI ACSITEIHHOCTH;

KOOPJAMHUPOBATH U BBINOJHATH pabOTy B YCJIOBHUSIX pPEAIbHOTO, BHUPTYAIbHOTO W
KOMOMHHUPOBAHHOTO B3aMOICHCTBUS;

pa3BHUBaTh KPEAaTUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOIIEM.

ba3oBble uccienoBarenbCKue 1eUCTBUA:

BJIAQ/IETh HAaYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHSATHUSMU U MeToAamMH (U3HUECKOU
HayKH;

BJIQ/IETh HAaBBIKAMHU Y4e€OHO-MCCIEAOBATEIHLCKOM U TMPOEKTHOM AESTENbHOCTH B 00JIacTH
(u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIIbHOMY IMOUCKY METOAOB PEIICHUS 3a7ad
(hU3UYECKOro COACepKaHUsl, MPUMEHEHHUIO PA3JIMUYHBIX METO/IOB IMO3HAHUS,

BJIQJIETh BUJAMU JCSTEILHOCTH MO TOJYYEHHUIO HOBOIO 3HAHUS, €ro HWHTEPHpETalluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX CUTYaAIMSIX, B TOM YHCJIE TIPU CO3JTaHUHN
Y4EOHBIX TPOCKTOB B 00JIACTH (PUBUKHU;

BBISBJISITH TPUYMHHO-CIIC/ICTBEHHBIC CBSI3U M aKTYaJTU3UPOBATh 3a/1auy, BBIJIBUTATh TUIIOTE3Y
e€ peuieHus, HAXOAUThb AapPryMEHTHl IS JOKa3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a]aBaTh
rapaMeTpbl U KpUTEPUH PELLICHNUS;

aHAJIM3UPOBAThH MOJYUYECHHBIE B XOJ€ PELICHUs 3aa4ll pe3yJbTaThl, KPUTUUECKH OLICHUBATH
UX JTI0CTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 33/1auu B 00pa30BaTENbHON JESATEIBHOCTH, B TOM
qHClie IPU U3yYeHUU (PUBHKH;

JaBaTh OIEHKY HOBBIM CHUTYaIIUsSIM, OLIEHUBATh TPUOOPETEHHBIN OMBIT; YMETh MEPEHOCUTH
3HaHUS 10 GU3HUKE B MPAKTHUYECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTE; BBIIBUTATh HOBBIC

WJeH, IpeajiaraTh OpUriHaIbHbBIC TTOAXObl U PEIICHUS; CTaBUTh IPOOJIEMBI U 3a]1a4H,

JIOTMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

PabGora ¢ undopmanueii:

BIIAJICTh HaBBIKAMH MOJY4YeHHUS HHPOpMaANUU (U3UIECKOTO COACPKAHUS U3 HMCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBJISATh IOMCK, aHalu3, CHCTEeMaTU3alUIl U
WHTEPIPETAINIO HH(OPMAIIMK PA3TUYHBIX BUIOB U (HOPM MPEACTABICHNUS,

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;

WCIOJIb30BaTh CPe/ICTBA MHPOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJOTUI B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3allMOHHBIX 3aja4 ¢ coOto/ieHneM TpeOoBaHUM
IPrOHOMHUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHHUs, MPABOBBIX M ITHUECKUX
HOPM, HOPM MH(OPMaIIMOHHON O€30MaCHOCTH;

CO3/71aBaTh TEKCTHI (PU3UYECKOTO COJIEPKAHUS B Pa3IMUHBIX (hopMaTax ¢ yuéToM Ha3HAUCHUS
nHpopManuu W 1EJNeBOW ayJWTOPUH, BHIOMpas ONTUMAJIBbHYIO (OpMYy TIpPEACTaBICHUA U
BU3yaJIU3alUU.

KoMMyHuKaTHBHBIC YHUBEpPCaJIbHbIEe Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATH OOIIEHNE HA YPOKaX (PH3UKH U BO BHE-YPOUHOU EATEILHOCTH,

pacro3HaBaTh NPEANOCHUTKA KOHMIUKTHBIX CUTYAIMH U CMSATYaTh KOH(MDIUKTHI,

pPa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3pPEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPE/CTB;

MIOHUMATh U HUCIIO0JIh30BaTh MPEUMYIIECTBAa KOMaHIHON U MHANBHUIYaIbHON pabOTHI;

BBHIOMPAaTh TEMAaTHKy W METOJIbI COBMECTHBIX JCUCTBUH C y4€TOM OOIIUX HHTEPECOB H
BO3MOYKHOCTEH Ka)KJI0T0 YieHa KOJJICKTHUBA;

MPUHUMATB 1I€JIM COBMECTHOM JACSATEIbHOCTH, OPTaHU30BbIBATh U KOOPJIUHUPOBATD JICUCTBUS
o €€ IOCTHXKEHMIO: COCTAaBIIATh IUIAH JICMCTBUM, pPACHpedessiTh POJIM C YYETOM MHEHUU
YYaCTHUKOB, 00CYX/aTh PE3yNbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHUKA KOMAaHbI B OOIIUIA pe3yNbTatT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLUECHHMBATh HAEU C MO3ULIHAH HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH,;

OCYILIECTBIIATh TMO3UTHBHOE CTPATErMYECKOE TMOBEACHHUE B PA3JIMYHBIX CHUTYaILHSX,
MIPOSIBIISATH TBOPYECTBO M BOOOpaKeHHUE, OBITh HHUITHATUBHBIM.

PeryasitTuBHbIe YHMBepCcaJIbHbIe YUeOHbIe 1eiCTBUS
Camoopranusanus:
CaMOCTOSITEIBHO OCYIIECTBIIATh TO3HABATEIbHYIO NEATEIBHOCTh B 00JacTH (UBUKU U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEIbHO COCTaBIISITh IIaH PELICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, IJIaH
BBITIOJIHEHUS TPAKTHYECKOU pabOThI ¢ YUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTECHHI; 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM;
pacIMpsATh PAMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHU; 1eTaTh
OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a pEUICHHUE;
OLICHUBATh MPUOOPETEHHBIN OMIBIT;
CrocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIUN B 00JaCTH (PU3UKH, TOCTOSHHO
MOBBINIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPO.1b, IMOIHOHAIbHBIH HHTEJJICKT:
NaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIAM;
BIIAICTh HABBIKAMU MO3HABATEIHLHOU PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBHM U
MBICJIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;
MCIOJIb30BaTh MPUEMBI peIeKCUH 1Ji OLIEHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U ApTYMEHTBI IPYTUX IPHU aHAIN3€ PE3YIbTATOB ACATEIbHOCTH;
MPUHUMATh ce0s, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTUBBI U
apryMEHThI APYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIUOKH.



B mporiecce moCTHKEHHS JIMYHOCTHBIX PE3YIHTATOB OCBOSHHS MPOTPAMMBI IO (PU3UKE ISt
YpOBHSI CpellHEr0o o0Iero oOpa3oBaHusi y OO0Yy4YalOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUIEKT, TIPEIITOJIaralonuii ChOpMUPOBAHHOCTS:

CaMOCO3HaHHS, BKJIFOYAIONIETO CIHOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUSI PA3BUTHUSI COOCTBEHHOM SMOIIMOHAIIBHOM c(hephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIFOYAIOINIETO CAMOKOHTPOJIb, YMEHHE MMPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBENICHUE, CIOCOOHOCTh aaNTHPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSM H TIPOSBIISTH
THOKOCTb, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMK, BKJIIOYAIONICH CTPEMJICHHE K IOCTHKCHHIO IEIH M YCIEeXY,
ONITUMH3M, HHHIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/SI M3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh IMOHWMATh SMOITMOHAIBHOE COCTOSIHHE JPYTHUX,
YVYHUTHIBATh €TI0 TIPHU OCYIIECTBICHUH OOIICHHUSI, CITOCOOHOCTH K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJILHBIX HABBIKOB, BKIIOUYAIONIUX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTAMU
JIOJIbMU, 3a00TUTHCS, TIPOSIBJIATh HHTEPEC U Pa3peIiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenust B 10 kiacce mpeaMeTHble pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb CQOPMUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poib U MecTO (HU3UKU B (OPMUPOBAHHH COBPEMEHHOU
Hay4YHOW KAapTHHBI MHMpPA, B PA3BUTHM COBPEMECHHOW TEXHUKH W TEXHOJIOTHH, B NPAKTUYECKON
JIESATCIILHOCTH JIIOJICH;

YYUTHIBATh TPAHUIIbl IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJIEIe: MaTepralbHasl TOUKa,
MHEepLHalibHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPJOE TENO, MJICATbHBIM a3, MOJEIU CTPOCHUS
ra3oB, JKHJIKOCTEW M TBEPHABIX TeJ, TOUEUHBIM DJIEKTPUUECKUIN 3aps]l MPU PEHICHUH (PU3UUYECKUX
3a1ag;

pacro3HaBaTh (U3MYECKHE SIBICHHS (IPOLECCh) U OOBICHATh HUX Ha OCHOBE 3aKOHOB
MEXAaHWKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA M AJIEKTPOAUHAMUKU:

PaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE NMPSMOJIMHENHOE
JBIDKEHUE, CBOOOHOE TMaJIeHUE Tell, IBUKEHHE N0 OKPY>KHOCTH, HHEPIHs, B3aUMOICHCTBUE TET,
mudy3us, OpOYHOBCKOE IBIKEHUE, CTPOCHHUE KUIAKOCTEH W TBEPHBIX Tel, M3MEHEHHEe o0BhEMa
TE€1 IpU HAarpeBaHWM (OXJIAKIEHUM), TEIUIOBOE pPABHOBECHE, HCIApPEHHE, KOHACHCALMS,
IIJIABJICHUE, KPUCTAJUIN3ALNsl, KUIIEHUE, BIIaJKHOCTh BO3/1yXd, NOBBIIICHUE JTABJICHUS ra3a Mpu ero
HarpeBaHWU B 3aKPBITOM COCYJZ€, CBS3b MEXKIy MapaMEeTpaMH COCTOSIHUS Ta3a B M30IpOLECCax,
ANEKTPU3ALMS TEJ, B3aUMOJCHCTBHE 3aPsI0B;

OMHCHIBATh MEXAHMYECKOE ABW)KEHHE, HCIONIb3ys (PU3NYEeCKHue BEIMYMHBI: KOOPAMHATA,
IyTh, NEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia, UMITYJIbC Teja, KUHETUYecKas
SHEprusi, MOTEHIMAlbHAs JHEeprusi, MexaHudeckas paboTa, MexaHUYeckass MOIIHOCTb; MpHU
OTMCAaHUH MPABUIIBHO TPAKTOBATH (PU3UUECKHI CMBICIT UCTOIB3YyEMbIX BEIMYHMH, UX 0003HAYCHUS
U €IUHHIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C OPYTHMHU



BEJIMYMHAMY;

ONMCBHIBATh W3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHMS, HCIIOIb3Ys
¢u3nueckue BEIMYMHBL: JaBJICHHE Ta3a, TEMIEepaTypa, CpeAHsAs KUHETHUYeCKas HHEepPrus
XA0TUYECKOTO JBMIKEHUS MOJIEKYJ, CpPEIHEKBAaJpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSsI 3HEprus, padoTa rasza, KO3QQHUIMEHT IOJIE3HOTO ACUCTBUS TEIIOBOIO
JBUTATEJIs; IPU OMMCAHUN IPABUIBHO TPAKTOBAaTh (PU3UYECKUNA CMBICT UCHOJIb3YEMbIX BEIMYUH,
ux o0OO3HaUeHUs M €AMHHULBI, HAXOIUTh (OPMYINbI, CBA3BIBAIOLIUE JaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTUMHU BEIUYHHAM;

ONMCHIBATh W3YYECHHBIE AIEKTPUUYECKHE CBOMCTBA BELIECTBA M DJIEKTPUUYECKUE SBICHUSA
(mporutecchl), UCTONIB3YS (DU3UYECKUE BEIMYHMHBI: DJICKTPUUECKUN 3apsij, JIEKTPUUECKOE MOJe,
HaIpsHKEHHOCTD IT0JIs1, HOTEHIMAJ, PAa3HOCTh MIOTEHIMAJIOB; I[P ONIMCAHUH IIPABWIBHO TPAKTOBATh
(U3HYECKHUI CMBICT UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYECHHS M €AMHUIIBL; YKa3bIBATh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTUMHU BETUUMHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE NPOLECCHl M SBJICHUS, HCHOIB3YysS (PU3NYECKUE 3aKOHBI U
NpPUHLIMINBL 3aKOH BceMupHoro tsrotenus, |, II m III 3akonsl HploToHa, 3akOH coxpaHeHuUs
MEXaHMYECKON PHEPrUH, 3aKOH COXPAHEHUS UMIYJIbCA, MPUHLUI CYNEPHO3ULUN CHUJI, TIPUHIUI
pPaBHONPABHsI MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYJISAPHO-KHUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, TA30BbIE 3aKOHBI, CBSA3b CPEAHEN KUHETHMYECKONW HHEPrUU TEIJIOBOTO JBHIKEHUS
MOJIEKYJI ¢ aOCOJIOTHOM TeMIlepaTypoil, MepBblil 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXpPaHEHMS
AJIEKTPUUECKOTO 3apsiia, 3akoH KysoHa, mpy 3TOM pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BBIPAKEHUE U yCIO0BUS (IpaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHLMUIIBI AEHCTBUS MalIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh ycIoBUsA UX 0€30MaCHOTO UCTOIb30BAHMS B IOBCETHEBHOMN )KU3HU;

BBINIOJIHATh OSKCIIEPUMEHTHI 10 HCCIEIOBAaHUI0 (PU3NYECKUX SIBICHUM M MPOIECCOB C
MCIIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHUI, TPU 3TOM (POpMyYIUpOBATH MpolIemMy/3aauy
U TUIOTE3Y Y4EOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOAKEHHOTO 00OpYAOBaHMS,
MIPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOBL;

OCYILIECTBIISITH MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUYHH, IIPU ITOM BBIOMPATh
ONTUMAJIBHBIM CITOCOO M3MEpPEeHUs] M MCII0JIb30BAaTh M3BECTHBIE METOJbI OIICHKH MOTPEIIHOCTEN
W3MEPEHHUI;

UCCIIEZIOBATh 3aBUCUMOCTH MEXY (PU3NYECKHMMH BETUYMHAMHU C HCIIOJIb30BAHUEM MPSMBIX
U3MEpPEeHUH, MpPH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DHKCHPOBATH pe3yNbTaThl IOJIYYEHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHJIE TAOIUI] U IpadUKOB, Je/aTh BBIBOBI 110 pe3yabTaTaM
HCCIIEOBAHUS;

coOnrofaTh mpaBuiia O€30MacHOro Tpyda MpH TMPOBEJACHUM UCCIEIOBAaHUN B paMKax
y4eOHOTO  AIKCIIEpUMEHTa, Y4eOHO-UCCIIEeNOBATENbCKOM UM  MPOEKTHOM  JEeSATENbHOCTH €
MCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOICTB U TaOOPAaTOPHOTO 000PYI0BAHNUS;

pemath pacu€THbIE 33JJa4M C SIBHO 33JaHHON (PU3MUECKON MOJEIBIO, UCTIONb3Ysl (PU3HUECKHE
3aKOHbI W TPHUHIMIBI, Ha OCHOBE aHaJIM3a YCIOBUS 3a/ladyd BbIOMpATh (PU3UUYECKYI0 MOJEIb,
BBIIEIATh (PU3WYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOIUMBIE s €€ pelIeHus, MPOBOAMUTH



pacy€Thl U OLEHUBATh PEAIBHOCTD MOJYYEHHOT0 3HAYEHUsT (PU3NUECKOM BEJIMUUHBL;

peraTh KayeCTBEHHBIC 3a/laud: BBICTPaMBaTh JIOTUYECKH HEMPOTUBOPEUYUBYIO IEMOYKY
paccyXJI€HHUH C OMOpoil Ha N3y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh MPH PEHICHUH Y4€OHBIX 33]a4 COBpEeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTUU
JUIS TIOMCKA, CTPYKTYpPUpPOBAHUS, HWHTEpIpETAllMd M TMpEJCTaBiIeHHUs Y4eOHOW U Hay4yHO-
NOMyJIsIpHON HUH(OpPMAIUH, TTOTYYEHHON U3 pa3InYHBIX UCTOYHUKOB, KPUTUYECKUA aHATTM3UPOBATh
noJiyyaeMyto uHpopmaIuio;

IPUBOJIUTH TPUMEPHI BKJIAJa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00bSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHUI;

WCIIOJIb30BAaTh TEOPETUUECKUE 3HAHUA IO (DU3UKE B TTOBCEAHEBHOM JKU3HU JIJIsi 00ECIIeUeHUs
0€30MacHOCTH MpU O0palieHuu ¢ NpudopamMu U TEXHUUYECKUMU YCTPONUCTBAMHU, ISl COXPAHECHHS
3I0POBBS U COOJIIOICHUSI HOPM 3KOJIOTMYECKOTO MOBEICHUS B OKPY>KaIOIIeH cpelie;

paboTarh B IpyMIe C BBHIIOJTHEHUEM PA3IMYHBIX COIHMANBHBIX POJICH, MIIAaHUPOBATH PabOTy
TPYIIBI, palMOHAIBHO paCOpeNeNsiTh OOsI3aHHOCTH W IUIAaHUPOBATh  JICSITENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsX, aJCKBaTHO OIEHMBATh BKJIAJl KaXKIOTO0 M3 YYACTHUKOB TPYIIHI B
pElIeHne paccMaTpruBaeMoOn IPOOIIEMBI.

K xonmy obyuenust B 11 wiacce npeaMeTHble pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb CQOPMUPOBAHHOCTH Yy OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poib U MecTO (HU3UKU B (OPMUPOBAHHH COBPEMEHHOU
HAyYHON KAapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B MPaKTHYECKOU
JIeSITEIIbHOCTH JIIOJIeH, IIEJIOCTHOCTD U €IMHCTBO (PU3NUECKOM KApTUHBI MUPA;

VYUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYCHHBIX (U3HUYECKUX MOJEICH: TOYCUHBIH
ANEKTPUUICCKUM 3apsil, JIyd CBETa, TOUCUHBIH HCTOYHUK CBETA, A/ICpHAs MOJIEIb aTOMa, HyKJIOHHAs
MO/IEJIb ATOMHOTO SI/Ipa MPHU PEIICHUHN (PU3HUYECKUX 3a]1ay;

pacro3HaBaTh (U3WYECKHe SBIEHUSA (MPOIECChI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA W KBAHTOBOW (DU3UKHU: DJIEKTpUUYECKas MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE,
XUMUYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJICUCTBHE MArHUTOB, JJICKTPOMArHUTHAS
WHIYKIMS, ACHCTBHE MAarHUTHOTO TIOJST Ha TPOBOJHMK C TOKOM M JBIDKYIIMICS 3apsf,
AJIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJIHBI, IPSIMOJIMHEHHOE PaCcIpOCTPAHEHUE CBETA, OTPa’KEHUE,
npenomsieHne, wuHTEephepeHius, AuGpakius ¢ TOJSpHU3alMs CBETa, JUCIEPCUS CBETa,
dboToanekTprueckuii d3¢dext (hoTod3PdeKT), cBeTOBOE IaBlIeHHE, BO3SHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJa, ECTECTBEHHAs] U HICKYCCTBEHHAs! PaIMOAKTUBHOCTB;

ONKCHIBATh HU3YUYECHHBIC CBOICTBAa BEIIECTBA (DIEKTPUUECKHE, MarHUTHbIEC, OINTHUYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3JIMUYHBIX CpPEN) M DJIECKTPOMArHUTHBIC sIBJICHUS (TIPOIIECCHI),
UCTIONB3Yys (PU3NUECKHWE BEJIMYMHBI: DJEKTPUUECKUN 3apsiji, CHJIa TOKa, DJJIEKTPUYECKOE
HaIpsDKEHUE, JIEKTPUUECKOE COMPOTUBIICHUE, Pa3HOCTh MOTEHIIUANIOB, YJEKTPOABUKYINAS CHIIA,
paboTa TOKa, MHAYKIMS MAarHUTHOTO ToNisg, cuia Ammepa, cwia JlopeHla, MHIYKTUBHOCTH
KaTYIIKK, SHEPTHUS AIEKTPUIECKOT0 U MAarHUTHOTO MOJIEH, MEPHO/I U YacTOTa KOJIeOaHUIB
KoJebaTenbHOM KOHTYPE, 3apsi U cuilaToka B TIpoliecce
TApMOHUYECKUX AIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSIHUE U ONTUYECKasT CHia



JIMH3BL, IIPU ONMCAHUU IIPABUIILHO TPAKTOBATH buzngeckuit

CMBICIT UCTIOJIb3YEMBIX BEJTUYHH, UX 0003HAUYECHHUS Y €JUHULIBI, yYKa3bIBaTh
(bopMmysL, CBSI3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIIMYUHY C  JPYTUMH
BEJINYUHAMUY;

ONMKCHIBATh HW3Y4YCHHBbIE KBAHTOBBIC SIBICHHUS M TIPOIECCHI, HCIOJB3yd (PU3UYECKUE
BEJIMYMHBL: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, AJWHA BOJHBI U 4YacTOTa CBETA, SHEPIUs M
uMIylbe (OTOHA, TEpUOj TMOoypacmhana, HEprus CBS3M ATOMHBIX sIep, TMPU  OINUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIOJBb3yeMbIX BEIWYHH, MX OOO3HAYCHHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTHUMH
BEJIMYMHAMHU, BBIYUCIISATH 3HAUCHHE (QU3UUECKON BETUUNHBI,

aHATM3UPOBaTh (U3MYECKUE TPOLECCHl W SBJICHUS, HCMOIb3yd (U3UYECKHE 3aKOHBI U
OpUHOMNBL:  3aKoH OMa, 3aKOHbBl TMOCJEAOBATEIBHOTO U  MapajyIeIbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyns-JleHna, 3akOH  SJIEKTPOMAarHUTHOW  WHIYKIMH,  3aKOH
MPSIMOJIMHENHOTO PAcIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUE DHIITENHHA s (HOTOdPdEeKTa, 3aKOH COXPAHEHUS IHEPTUHU, 3aKOH COXPAHECHUS
HMMITYJIbCA, 3aKOH COXPAHEHHUs SJIEKTPHUUECKOTO 3apsA/ia, 3aKOH COXPAaHEHHs MacCOBOIO YHUCIA,
noctynarel bopa, 3akoH paAMOAaKTUBHOTO pacmaja, NOpH H3TOM pa3inyaTh CIOBECHYIO
GOpMyIHpPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXXKEHUE M YCJIOBHUS (TpaHMIIBI, O0JIacTH)
MIPUMEHUMOCTU;

ONpEIETATh HAMPABICHUE BEKTOPA MHAYKLIIUM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cunsl JlopeHua;

CTPOUTH U ONUCHIBATh N300pakeHHe, CO3JaBAEMOE INIOCKUM 3€pKaJIoM, TOHKOH JINH30M;

BBITIOJTHATh OJKCIEPUMEHTHI TI0 HCCIEIOBAHUIO (PU3MUECKUX SBICHUM M TIPOILIECCOB C
WCIIOIb30BAaHUEM MIPSIMBIX M KOCBEHHBIX U3MEPEHHI: TIPH 3TOM (POpMYIUPOBAThH TPoOIeMy/3a1auy
U TUIOTE3y Y4EOHOIro SKCIEpUMEHTa, COOMpPAaTh YCTAHOBKY W3 MPEUIOKEHHOTO0 000pYyI0BaHUS,
MIPOBOJIUTH OIBIT U (OPMYTUPOBATH BHIBOJIHI,

OCYIIECTBIIATH MPSIMbIC U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIIMUUH, IIPU ITOM BBIOMPATH
ONTUMALHBIN CIIOCO0 M3MEPEHUS U MCIOIh30BAaTh U3BECTHBIE METOJMBI OIIEHKH MOTPEIIHOCTEH
U3MEPEHHUI;

WCCIIeIOBAaTh 3aBUCUMOCTH (DM3MUECKHX BEJIMYUH C MCIOJIb30BAHUEM TMPSMBIX U3MEPEHUM:
MpPU ATOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATh PE3YIbTAThl MOJTYYEHHOW 3aBHUCHUMOCTHU
¢u3nuecKux BENMYMH B BUAE Tabmuil W TpaduKoOB, JAeNaTh BBIBOJALI IO pe3yibTaTam
UCCIEOBaHUS;

coOnrofaTh mpaBuiia O€30MacHOro TpyAa NpHU MNPOBEACHUHM MCCIEIOBaHUI B pamMKax
y4eOHOTO  JIKCIIEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOM W  MPOEKTHOM  JEesATENbHOCTH €
MCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOICTB U JaOOPATOPHOTO 000PYI0BAHNUS;

pemath pacy€THbIE 3aJ]a4M C SIBHO 3aJaHHON (PU3MUECKON MOJEIBIO, UCTIONb3Ys (PU3HUECKHE
3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHalW3a YCJIOBHUS 3aJa4dl BBIOMpaTh (PU3UUYECKYIO MOJENb,
BBIJICIIATh (U3UYECKUE BEIWYUHBI W (POpMyINbl, HEOOXOAUMBIC IJisi €€ peIIeHUs, MPOBOAUTH
pacuéThl M OIIECHUBATH PEATLHOCTH MOJTYYEHHOTO 3HAYCHHS (PU3NYECKON BEIIMUNHBI,



pelaTh KayeCTBEHHbIC 3a/lauyd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHBYIO IEMOYKY
pacCyXJI€HHH C OMOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKUE SABJICHUS;

WCIIOJIb30BATh MPU PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(DOPMALIMOHHBIE TEXHOJIOTUH
JUIS TIOMCKAa, CTPYKTYPHPOBAHUS, HHTEpIPETAlMM M TMpEACTaBICHHUs Y4eOHOM M Hay4yHO -
MOMYJISIpHON UH(OpPMAIUH, TTOTYYEHHON U3 PAa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBAThH
noJiy4aeMyto uHpopmaIuio;

OOBSICHATH MPUHIUIBI ACUCTBUS MAIIUH, MIPUOOPOB U TEXHUUECKHUX YCTPOMNCTB, pa3inyaTh
yCIIOBUS UX 0€30MacCHOTO UCIOJIb30BaHUs B TOBCEIHEBHOM KU3HH,

IPUBOJIUTH TPUMEPHI BKJIAJa POCCHUCKUX M 3apYOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA 10 (DU3UKE B OBCEAHEBHOM JKU3HU JIJIsi 00ECIIeUeHUs
0€30MacHOCTH MpU O0palleHNuu ¢ MpUOOpaMu U TEXHUUYECKUMHU YCTPONCTBAMHM, ISl COXPAHEHUS
310pOBbS U COOIIOIEHUSI HOPM SKOJIOTHYECKOTO MOBEEHUS B OKPYXKAIOLIEH Cpeie;

paboTarh B IpyMIe C BBHIIOJTHEHUEM Pa3IMUHBIX COIHAIBHBIX POJICH, MIIAaHUPOBATH PabOTy
TPYIIBI, palUOHAIBHO paclpenessiTh OOS3aHHOCTH U  IUTAaHUPOBATh  JIEATEIBHOCTh B
HECTaHJAPTHBIX CHUTYallUAX, aJIEKBATHO OIICHWBATh BKJIAQJ KaXKIOTO M3 YYAaCTHHKOB TPYIIbBI B
pElIeHne paccMaTpruBaeMOl IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHBIE
KoandecTBo 4acoB
HaumeHoBaHMe pa3esioB U TeM (nposric)
Ne i/t Konrpoabubie | IlpakTudeckue o0pa3oBaTe/IbHbIE
nporpamMmel Bcero
padoThI padoThI pecypcesl
Pazgen 1. PU3UKA 1 METOJAbI HAYYHOT'O TIO3HAHUSA
Bub6mmoreka IIOK https
1.1 dus3rka ¥ METOAbI HAYYHOI'O HO3HAHUS 2
Y -//m.eds00.ru/7f41 bf72
Uroro no pazneny 5
Paznen 2. MEXAHUKA
21 KuHeMaTHKa 5 Bu6mmoreka IIOK https
://m.edsoo.ru/7f41 bf72
29 Tunavmxa 7 Bu6mmoreka IIOK https
:/Im.edsoo.ru/7f41 bf72
Bub6nunoreka IIOK https
2.3 3aKOHBI COXpAaHEHHUS B MEXAaHUKE 6 1 1
P ://m.edsoo0.ru/7f41 bf72
4
TOTO TO Pa3Jey 18
Pazaen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 9 1 Bu6mmoreka IIOK hittps
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM TEOPUH :/Im.edsoo.ru/7f41 bf72
Bu6mmoreka IIOK https
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
P ://m.edsoo.ru/7f41 bf72
33 Arperarssle cocTosiHus BeuiectBa. DazoBwie 5 bub6nmoreka IJOK httQS

[IEPEXO/IbI

://m.edsoo.ru/7f41 bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

24

Pasnea 4. JIEKTPOAUHAMHUKA

Bu6nuoreka IIOK https
4.1 DJICKTPOCTaTHKA 10
P ://m.edsoo.ru/7f41 bf72
42 [TOCTOSHHBIN  DJIEKTPUYECKMHA TOK. TOKH B 12 Bu6nunoreka LIOK https
Pa3IMYHBIX Cpeax ://m.edsoo0.ru/7f41 bf72
Hroro no pazgen
pasaciny 22
PesepBHOE Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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

11 KVIACC

KoyuuecTBo 4yacoB JJIeKTPOHHBIE
(uudposbie)
HaumeHoBaHMe pa3iesioB U TeM
Ne n/n Kontpoabnbie | IIpakTnueckme | 0OOpa3oBaTe/bHbIe
NMPOrpaMMblI Bceero
padoTsI padoThI pecypcebl
Pa3nea 1. JIEKTPOAMHAMMUKA
1.1 M 9 1 1 3 Bub6nuoreka IIOK https://
. ArHUTHOC MOJIC. JJICKTPOMAaruuTHasa MHAYKIUA medsooru/7f41097c
Uroro no pasznen
p y 1
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 M 6 9 1 Bubmmoreka LIOK https://
. C€XaHNYCCKHE U SJICKTPOMArHUTHBIC KOJICOAHU A medsooru/7f4lc97c
59 M 5 1 Bub6mumoreka IIOK hitps://
: eXaHUYECKHE U DIICKTPOMATrHUTHbIE BOJIHBI m.6ds00.ru/7f41c97c
2.3 OnrHka 10 3 Bub6nunoreka 1IOK https://
m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI CrIeIUAIBHON TEOPHH OTHOCUTEIHLHOCTH 4 1 BuGworexa LIOK NMtps.//
m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThl KBaHTOBOM ONTHKHU 6 BuGmorexa LIOK Nttps://

m.edsoo.ru/7f41c97¢c
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4.2 CrpoeHue aToMa 4 Bub6nunoreka LIOK https://
m.edso0.ru/7f41c97c
4.3 ATOMHOE S1pO 5 Bub6nunoreka LIOK https://
m.edso0.ru/7f41c97c
HUroro mo paznemy 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHU

5.1 DNeMeHTHI aCTPOHOMUH U aCTPO(U3NKH 7 1 BuGmmorexa LIOK https://
m.edsoo.ru/7f41c97c
HUroro mo paznemy 7

Pasnea 6. OBOBIIAIOIIEE HIOBTOPEHHUE

6.1 O06o01maroIee MOBTOPSHHUE 4 BuGmmorexa LIOK hitps://
m.edsoo0.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7



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

10 KJIACC
DJIeKTPOHHbBIE
KosanyectBo yacos
Ne Jlata uudposBbIe
Tema ypoka KoHnTposbHbIe IpakTH4eckune oOpa3zoBaTeibHbIE
n/n Bceero H3Y4YeHHH
padoThI padoThI pecypcbl
bubmuoreka LIOK
1 ®usuka — Hayka o npupone. Hay4nsie 1 https://rn.edsoo.ru/ff0c3
METOBI MO3HAHUS OKPYKAIOIIET0 MHUpa 2e2
bubmuorexa LIOK
2 Ponb 1 MecTo pusuku B popMupoBaHun 1 https://m.edsoo.ru/ffoc3
COBPEMEHHOW Hay4YHON KapTUHBI MHUpa, B 366
MPAaKTUIECKON JeATEIbHOCTH JTIOIeH
MexaHnu4ecKkoe JBUKEHUE. BuGmorexa LOK
3 OTHOCHTENILHOCTh MEXaHUYECKOTO 1 https://m.edsoo.ru/ffoc3
nBmxeHus. [lepemelienue, CKOpocTb, 508
YCKOpEHHE
4 1 bubmuorexa LIOK
PaBHOMEpHOE PAMOJIMHENHOE JBUKEHUE https://rn.edsoo.ru/ff0c3
5 PaBHOYCKOpEHHOE MTPSMOIMHEHHOE 1 bubmmorexa 1IOK
—— https://rn.edsoo.ru/ff0c3
6 CBoboniHOE TIafieHne. Y CKOpEeHNE 1 Bu6immoreka [IOK
CBOGOIHOTO MaICHHS https://rn.edsoo.ru/ff0c3
butmmoteka [IOK
7 Kpusonuneitnoe nmwxkenue. Jprmkenue 1 https://rn.edsoo.ru/ffOc3
MaTepHaIbHOM TOYKH 10 OKPYKHOCTH ada
8 [Ipunuun otHocuTenbHOCTH ["anues. 1 bubmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

HNuepuunansHeie cucteMsl orcuera. IlepBoiil

3akoH HeroToHa

https://rn.edsoo.ru/ft0c3
bed

Macca Tema. Cuna. Ipurammmn

bubmuoreka LIOK

9 CyTIepHO3UIIK CHIl. BTopoii 3akoH https://medsoo.ru/ff0c3
HrroTona mist MaTepruanbHONU" TOUKH be8
10 Tpetuu 3akon HeroToHa amst bu6nmoreka IJOK
MaTepHaTbHBIX TOUEK httPs://medsoo.ru/ffOCB
bu6nunoreka IJOK
11 3aKoH BceMHpHOTO TsroTenus. Cuma https://medsoo.ru/ff0c3
Tshxectu. [lepBas kocMUUECKasi CKOPOCTh doo
bu6nunoreka IJOK
12 Cuna ynpyrocty. 3akoH I'yka. Bec Tena https://meds00.ru/ffoc3
Cuna tpenus. Kosddumment tperms. Cuna bubmmorexa [IOK
13 CONPOTHBIEHUST TIPM JBHKEHMH Tela B https://medsoo.ru/ffOc3f
PKUJIKOCTH WITH Ta3e 76
[loctynarensHOE U BpamaTenbHOE Bu6morexa [IOK
14 IBYOKEHHE aOCOIFOTHO TBEPIOTO Teja. https://medsoo.ru/ffocd
MowmenT cuinsbl. [lnevuo cumnbl. YciaoBus 126
paBHOBECHS TBEPJIOTO TeJa
Nmmynbc MaTepuanbHOM TOYKH, CHCTEMBI BuGmiorexa LOK
15 MaTepHaIbHBIX ToueK. IMIynbe cuibl. https://medsoo.ru/ff0c4
3aKoH coxpaHeHHs uMIynbca. PeakTuBHOE 3d6
JBIDKEHHE
bu6nmoreka IJOK
16 Pa60Ta 1 MOITHOCTH CHUIJIBI. Kunernueckas httDS//medSOO rU/ffOC4
SHEPrus MaTepuanbHOU" Touku. Teopema 502
00 M3MEHEHNH KHHETHYECKOW" dHEPrun
17 [loTenunansHas sHEpPrUsl. Bub6imoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

[ToTennuansHas HEPTUS YIIPYTO
neopMUPOBAHHOM TPYKHUHBL.
[loTrennmanbHas SHEPTHs TeNa BOIH3N

TTOBEPXHOCTH 3eMITH

https://medsoo.ru/ff0c4
6la

18

IloTeHunanbHbBIC U HEIOTCHIIUATLHBIC
cuiibl. CBSI3b pa60TI:.I HCIIOTCHIMAJIbHBIX
CHUJI C ©BMCHCHUEM MEXAHUYECCKOM SHEPIrun
CHCTEMBI TEII. 3aKOH COXpaHCHUA

MEXAaHNYECKOM SHEPIrun

bu6nmoreka IJOK
https://rn.edsoo.ru/ffOc4
8¢

19

JlaboparopHas padora «VccnenoBanue
CBSI3M pabOThI CHJIBI C H3MEHEHHEM
MEXaHUYECKON SHEPTHH Tejla Ha IPHMEpe

PACTSKCHUS PE3UHOBOIO KT'YTa»

20

KonTponbHas pabora o teme
«Kunematuka. JIuHamuKka. 3aKOoHBI
COXPaHEHUS B MEXaHHUKE

bubmuorexa LIOK
https://rn.edsoo.ru/ffOc4
b74

21

OCHOBHBIE MTOJIOKEHUST MOJIEKYJIIPHO-
KHHETHUYeCKoi Teopun. bpoyHoBckoe
nerkenne. Jnddysus

bubmoteka [IOK
https://rn.edsoo.ru/ffOc4
dc2

22

XapaKTep JABHOXXCHHUSA 1 B3aPIMOI[eI71CTBH§I
qacCcTull BEIICCTBA. MOI[GJ'II/I CTPOCHU

ra3os, )KPI,Z[KOCTCﬁ u TBép,Z[I:IX TCII

23

Macca MOJICKYII. KomnmuectBo BC€IICCTBA.

[TocTostnHas ABoraapo

24

TensoBoe paBHoBecue. Temneparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

u eé uzMmepenue. [lkana remneparyp

Henscns

o5 Wneanbuslii ra3 B MKT. OcHoBHOE Bubmoreka [IOK
ypasrerne MKT https.//medsoo.ru/ff0c4f
A6COJ‘II(3THa$I TeMnepaTypa Kak mMepa BuGmorexa LIOK

26 cpenHel KHHeTHIeCKON SHEPTUH ABIKECHHS https://medsoo.ru/ffocs
MOJIEKYJI. YpaBHeHUE MeHneneeBa- 11e
Kianeiipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI

28 Jlaboparopnas pabora «VccnenoBanme
3aBUCHMOCTH MEXIY ITapaMeTpaMu
COCTOSIHUSI Pa3pEeIKEHHOTO ra3a
HM30mporiecchl B HACATbHOM ra3e U uxX Bu6mmoreka IIOK

29 https://medsoo.ru/ffOc5S
rpadudeckoe npeacTaBiIeHUe : :
BnyTpeHHss sHEprus
TEPMOJMHAMHUYECKON'" CHCTEMBI U CTIOCOOBI Bub6imoreka [IOK

30 ee' u3meHenus. Kojum4ecTBO TEMIOTH U https://medsoo.ru/ff0c5
pabota. BHYTpeHHSs SHEPTHs 952
OJTHOATOMHOT'O HJIEalIbHOTO ra3a

31 B bubnmnoreka [IOK

HARTETHOTEpEAat https://medsoo.ru/ffOc5
YV nenbHast TEIIOEMKOCTE BEILIECTBA. butmmoreka [IOK

32 KonuyecTBo TemIoThl NpH TemIonepeaaye. https://medsoo.ru/ffOc5
AnuabaTHBIN TpoLecce c36

33 ITepBblii 3aKOH TEPMOJTUHAMUKH U €T0 Bu6morexa IIOK

MPUMCHCHUC K U30IIpoHeccamM

https://medsoo.ru/ff0c5



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc

bu6nmoreka IJOK

34 Heo6paTuMocTh MpOIECCcoB B IIPUPOJIE. https://medsoo.ru/ffOc6
BTopoii 3ak0H TepMOIUHAMUKHN 230
35 [Ipunamun aevicteus u KI1J Temrosoit bu6nmoreka IJOK
MAIMHBI https://medsoo.ru/ff0c6
36 Huxn Kapao u ero KIT/J,
37 DKOJIOTHYECKHE TTPOOTIEMBI
TEIUIOIHEPTETHKU
38 O606maromuii ypok «MosekynsapHas bubmmoreka IOK
¢usuka. OCHOBBI TEPMOAMHAMUKI t]tAtE)S-/ /medsoo.ru/ffOc6
KonTponbHas pabora mo teme bubmmorexa [IOK
39 «Monexynsapras Gpusnka. OCHOBBI https://medsoo.ru/ff0c6
TEPMOTUHAMUKIY as0
40 ITapoobpa3oBaHue 1 KOHICHCAIHS. bub6mmoreka [IOK
VcriapeHue 1 KuneHue hj[tps.//medsoo.ru/ffO(:G
bubmuorexa LIOK
41 AGCONIOTHAs ¥ OTHOCHUTENbHAS BIAKHOCTh https://medsoo.ru/ffOc6
Bo3ayxa. HacelenHsiil nap 4d8
Teepaoe Teno. Kpucrammuiaeckue u BuGmorexa [OK
42 amMop(dHbIe Tena. AHU30TPOIHUS CBOUCTB https://meds00.ru/ffocé
KpucTaoB. JKuKue KpUCTaIIbI. 5f0
CoBpeMeHHBIE MaTEePUAIIBI S
bu6nmoreka IJOK
43 [[naBneHue u KpucCTaM3alUMs. Y AelbHas https://medsoo.ru/ffOc6
rerutota rasneHus. Cyonumars 708
bu6 OK
44 YpaBHEHHE TETUIOBOTO OajlaHca uosmorexa I

https://medsoo.ru/ff0c6



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

bu6nmoreka IJOK

45 DneKTpu3anus TeNl. DICKTPHICCKAM 3apsil. https://rn.edsoo.ru/ff0c6
JlBa BUa 3JIEKTPUYECKUX 3aPsI0B bce
IIpoBOHUKY, AUIIEKTPUKU U bubmuoreka LIOK
46 MOJTYIIPOBOIHAKH. 3aKOH COXPaHEHHUS https://rn.edsoo.ru/ffOc6
JIEKTPUIECKOTO 3apsizia bce
bu6nmoreka IJOK
47 Bsaumoseiictpue 3apsioB. 3akon Kysiona. https://rn.edsoo.ru/ff0c6
ToueuHbIil SNEKTPUIECKUM 3apsif ce4d
bubmuoreka LIOK
48 HanpsokeHHOCTB 3JIEKTPUYECKOTr0 MOJIs. https://rn.edsoo.ru/ffoce
[IpuHIMn Cynepno3uuun 3MeKTPHUIECKIX df2
nojsieM. JINHNM HanpspKEHHOCTH
bu6nunoreka IJOK
49 Pabota cuit 3eKTpocTaTUIECKOro moJsl. https://rn.edsoo.ru/ff0c6
[Torenuuan. PazHocTs noTeHIMAIOB 00
[IpoBOIHUKY U TUANEKTPUKH B bubmuorexa LIOK
50 3JIEKTPOCTATHYECKOM TIOJIE. https://rn.edsoo.ru/ffOc7
JusnekTpuyeckasi IpOHULAEMOCTb 018
bubmmnorexa [IOK
ol OnexTpoemkocTs. KoHneHncarop https://rn.edsoo.ru/ffoc7
butmoreka [IOK
52 DIIEKTPOEMKOCTb IIOCKOT0 KOHAEHCATOPA. https://rn.edsoo.ru/ff0c7
DHeprus 3apspKeHHOT0 KOHJIeHCaTopa 2c0
53 JlaGopartopnas pabora "H3mepenne
3JIEKTPOEMKOCTH KOHJeHcaTopa"
54 [IpuHuun gecTBUS U MPUMEHEHUE

KOHACHCATOPOB, KOIMMPOBAJIBLHOTO



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

anmapara, CTpyHHOTO IpUHTEpa.
DneKTpocTaTHUecKas 3amuTa. 3a3eMiIcHue

AIEKTPOIIPHOOPOB

55

ONeKTpUYECKUH TOK, YCIOBUS €T0
cymectBoBanud. [loctosuusrit Tok. Cuna
toka. Hanpspkenue. ConpoTuienue.

3akoH OMa AJ1s ydacTKa Lenu

56

ITocnenoBarenbHOE, NapauIEIbHOE,
CMEIIaHHOE COeTUHEHHE IPOBOIHUKOB.
JlaboparopHas pabora «3ydenue

CMEIIaHHOT'O COCAMHEHUA PESUCTOPOB»

bu6nunoreka IJOK
https://rn.edsoo.ru/ffOc7
410

57

PaboTta 1 MOIITHOCTE 3JIEKTPUIECKOTO TOKA.

3akoH Jlxoynsa-Jlenua

bu6nunoreka IJOK
https://rn.edsoo.ru/ff0c7

58

3axon OMa /st TOTHOH (3aMKHYTOM)
anexTpuuecko uenu. Koporkoe
3ambIkanue. JlaboparopHas pabora
«M3mepenne OJ1C HCTOUHUKA TOKA U €TO
BHYTPEHHETO COIPOTHUBIICHUS

Bub6mmoreka IIOK hitps://
m. edsoo0.ru/ff0c7 ae0

59

DJeKTpoHHast TPOBOJMMOCTh TBEPBIX
METaJUIOB. 3aBUCUMOCTD CONPOTHBIICHUS
METAaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOANMOCTh

60

BHGKTPI/IIICCKI/IM TOK B BaKyyM¢€. CaouncTBa

QJICKTPOHHBIX ITYYKOB

61

[lonynmpOBOJHUKH, HMX  COOCTBEHHas U
[puMecHasi MPoBOIUMOCTh. CBomcTBa P—N-

nepexopa. IloaynpoBoIHUKOBBIE

butmoreka [IOK
https://rn.edsoo.ru/ff0c8
4ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

prOOpHI

QHCKTpI/I‘-ICCKI/II/I TOK B paCTBOpax u

bu6nmoreka IJOK

62 PACIDIaBax SMCKIPOTATOB. 1 https://rn.edso00.ru/ff0c8
DJEKTPOIUTHYECCKAS TUCCOLIUALIHSL. 2ba
DIEKTPOIIU3 -
ONeKTpUIecKun'" TOK B rasax. bubmmorexa [IOK

63 CaMOCTOSITEeNbHBIH U HECAMOCTOSTENBHEII 1 https://medsoo.ru/ff0c8
paspsz. Monnus. [Tnazma 4ae
DNEKTPUYECKUE TPUOOPHI U YCTPONCTRA H bubmmorexa [IOK

64 UX [paKTHYecKoe npumenenue. [Ipasua 1 https://medsoo.ru/ff0c8
TeXHUKH 6e30MaCHOCTH 6fc

65 1 bubmuoreka LIOK
O06001maroHi ypoK «DJIESKTPOIMHAMUKA hf[tDSZ/ /medsoo.ru/ff0c8
KontponbsHas pabota 1o Teme Butmorexa LIOK

66 «Qnexrpocratuka. [locTosHHBII 1 https://meds00.ru/ffoc8
3IEKTPUYECKUI TOK. TOKU B Pa3NMYHBIX a8a
cpenax» -

67 Pesepsuslii ypok. KoHTponsHast pabota 1o 1 Bu6mmoreka IIOK
Teme "DIeKTpOMHAMIKA" hEtps://medsoo.ru/ffOcS

68 PesepBHblit ypok. O600marommii ypox mo 1 bubmotreka [JOK
remam 10 x1acea https://medsoo.ru/ffOc8f

OBUIEE KOJIMYECTBO YACOB T10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acos DJIeKTpOHHbIE
e Nara nndposbie
Tema ypoka Konrpoabubie | IlpakTudeckue oOpa3oBaTeibHbIE
n/n Bcero HU3yYeHUs
padoThI padoThl pecypcel

[TocTosiHHBIE MATHUTHI U UX BuGmorexa LIOK

1 B3anMo/ieiicTBue. MarHutHoe rmoue. 1 https://rn.edsoo.ru/ffoco
Bekrop MarHuTHOM HHAYKUMU. JInHUK 778
MarHUTHOM MHIYKIIUU
MarauTtHoe 1oJie MPOBOJHHUKA C TOKOM. bubmmoreka [IOK

2 OmnsiT Dpcrena. Bzaumoeiictere 1 https://rn.edsoo.ru/ff0c9
MPOBOJJHUKOB C TOKOM 8fe

3 JlaGoparopHas pabora «M3ydenne 1 1 But6mmoreka IIOK
MarHUTHOTO TIOJIS KaTYIIKHA C TOKOM) h'E'[DS :/Irn.eds00.ru/ff0c9
JelicTBue MarHUTHOTO MOJIS Ha
MIPOBOAHUK ¢ TokoM. Cuia Ammepa. Bub6imoreka [IOK

4 Jla6oparopHas pa6ora «Mccnenopanue 1 1 https://rn.edsoo.ru/ff0c9
JIEWCTBUS MOCTOSTHHOT'O MarHUTA Ha PaMKY ac0
C TOKOM)

5 JelicTBue MarHUTHOTO MOJIS Ha 1 EE%J]SH;)/T.;KZ (Ij_ls(glé ru/ff0c9
JBIDKYIIYIOCS 3apshKeHHYI0 yacTuily. Cuiia df4
Jlopenna. Pabota cuiel Jlopenna

6 OnekrpoMarHuTHas HHAyKIM. [ToTok 1

BEKTOpa MarHUTHOU MHAYKIHH. DJ[C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

HUHAOYKIUU. 3aKoH 3J'ICKTpOMaFHPITHOI71

nHaykuuu Papanes

bubmuoteka LIOK
7 Jla6opatopHas paboTa «Mccienosanne httDs://m.edsoo.ru/ffOca
SIBIICHUS SJIEKTPOMArHUTHOW MHIYKITUI 150
NHIyKTUBHOCTB. SIBIEHNE CAMOUHAYKIIHUH. Butmorexa LIOK
8 IAC camommyKiun. Sneprus https://m.edsoo.ru/ffOca
MarHMTHOTO TIOJI KaTyIIKHA C TOKOM. 600
DJIEKTPOMAarHUTHOE MOJIE
TexHuueckue ycTporucTBa U UX
MIPUMEHEHHE: TIOCTOSHHBIE MarHATHI,
9 ANIEKTPOMATHUTEHI, SJIEKTPOIBUTATEIIb,
YCKOPHUTENHN 3IIEMEHTAPHBIX YaCTHII,
VHAYKIAOHHAS T1€Yh
10 O6o6m1aromumii ypok « MarHuTHOE HoJe. Bubanorexa LIOK
DNeKTpOMarHuTHAsE UHIYKIIHASDY https:/ /m.edsoo.ru/ffOca
TR IV Entmiorera HOK Wi/
' m. edsoo.ru/ffOcad58
WHIYKIHASDY
CB00OHBIE MEXAaHNYECKHE KOJIEOAHU. butmuorexa LIOK
12 T'apmonnyeckue Kojaebanus. Y paBHEHHE https://m.edsoo.ru/ffOca
TrapMOHHYECKUX KOJIeOaHUIA. f06
[IpeBpamienne sHEprUn
JlaboparopHas padora «Vccnenopanme
13 3aBUCHMOCTH TMIEPHO/Ia MAJBIX KOJIeOaHHA

rpy3a Ha HUTH OT AJIUHBI HATH U MacChl
rpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

KonebarenpupiM' KoHTYp. CBOOOTHBIE
ANIEKTPOMAarHUTHBIE KOJIeOaHHS B

bu6nmoreka IJOK

14 UIeanbHOM KONeOaTeIbHOM KOHTYPE. https://rn.edsoo.ru/ffOcb
AHanorus MeXy MEXaHUYECKUMH U 820
3JIEKTPOMAarHUTHBIMU KOJIEOaHUIMHI
®opmyrna TomcoHa. 3aKOH COXpaHEHUS bubmuoteka LIOK
15 SHEPIHHU B UICATBLHOM KOJIe0aTeIbHOM https://rn.edsoo.ru/ffOch
KOHTYypE 9cd
IIpencraBnenue o 3aTyXarIUX
KoseOaHusX. BeiHyXIeHHbIE bub6mmoreka [IOK
16 MeXxaHuueckue kojebanus. Pesonanc. https://rn.edsoo.ru/ffOcb
BrIHyXIeHHBIC DIIEKTPOMATHUTHBIE b86
KoJeOaHus
ITepemMenHbIil TOK. CHHYCOMAATBHBIN
nepeMeHHbIN ToK. MOIHOCTh bubmuorexa LIOK
17 [IEPEMEHHOTO TOKa. AMILTUTYIHOE https://rn.edsoo.ru/ffOcb
JeCTBYIONIECE 3HAUEHHE CHIIBI TOKA U d34
HaNpsDKEHUS
Tpanchopmarop. [IponsBoacTro,
18 nepeaaya u NoTpedIeHne MEKTPHIECKON
SHEPTrUu
YCTpOHCTBO M MPAKTUUECKOE IPUMEHEHHE Bu6mmorexa LIOK
19 3JIEKTPUYIECKOTO 3BOHKA, TeHepaTopa https://rn.edsoo.ru/ffocc
MEPEMEHHOT0 TOKa, TMHUN 324
aJIeKTponepeayd
JKOJIOTHYECKUE PUCKU TIPU ITPOU3BOJICTBE
20

anexTpoaHepruu. Kynsrypa

HCITIOJIB30BAaHUS



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

OJICKTPOSHEPI'UHU B HOBCC,I[HCBHOM' KNU3HU

MexaHnn4deckue BOJIHEI, YCJIOBUA

buomuoreka LIOK

21 pacnpoctpanenus. [lepuoa. Ckopocts https://m.edsoo.ru/ffoce
pacnpocTpaHeHus U AJTUHA BOJIHBI. a54
[Tonepeynslie U NPOJONBbHBIEC BOJTHBI

29 3Byk. CKOpPOCTH 3ByKa. [ pOMKOCTH 3ByKa. bubmmorexa [JOK
Bricora Tona. Tem6p 3ByKa https://rn.edsoo.ru/ffOcc
DNEeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bu6nunoreka IJOK

23 ckopocTh. I1IKkana 371eKTpOMarHUTHBIX https://rn.edsoo.ru/ffOcc
BOJIH fe0

24 [TpuHIHIIEL paUOCBA3U U TEICBUICHHS.
PazButue cpeacts cBs3u. Pagnonokamus

o5 KontposbHas pabora «Konebanus u bubmorexa [JOK
BOJHED https://rn.edsoo.ru/ffOcc
[IpssMonuHEHOE pacnpOCTpaHEHHUE CBETA Bub6imoreka [IOK

26 B 0/IHOPOIHOI cpene. Toueunslit https://rn.edsoo.ru/ffOcd
MCTOYHMK cBeTa. JIyd cBeTa 350
OtpaxeHne cBeTa. 3aKOHbBI OTPAKEHHUS Bub6imoreka [IOK

27 cgeta. [loctpoenue n306paxeHnu' B https://rn.edsoo.ru/ffOcd
IUIOCKOM 3epKaJie 4e0

butmoreka [IOK

28 [Ipenomnenue ceera. [lonHOE BHyTpeHHEE https://rn.edsoo.ru/ffocd
orpaxenue. [IpenensHpIM' yros moJsHoro 76
BHYTPEHHETO OTPayKECHHS

29 Jlaboparophas padora «/3mepeHue Bubaunoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

OoKa3aTcJIA IPCIOMIICHUA CTCKIIA»

https:/7 m.
edsoo.ru/ff0cd67 a

JInmsel. [loctpoenne n300pakeHHIA B

bubmuoreka LIOK

30 nuaze. DopMyTa TOHKOH JTHH3BL. https://medsoo.ru/ff0cd
VBeIUYEHNE TMH3EI dle
31 JlabopartopHas pabota «Mccneqoanue
CBOWCTB M300pa’KeHUH B JIMH3AX)
Hucnepcus ceeta. CIOXHBIA COCTaB
32 6enoro ceeta. Lger. JlabopaTopHas
pabota «HabmtoneHre Arciepcun CBETa»
33 Wntepdepennus ceera. Jludpakuus cBera. bubmmoreka [IOK
TudpaxumonHas pemérka https://medsoo.ru/ffOce
34 [Tonepe4HOCTh CBETOBBIX BOJIH. Butmiorexa IIOK
Tonsprzaus ceeta https://medsoo.ru/ffOcf0
35 Onrtuueckre npruOOpsI U ycTpoiicTBa U
yCII0BHS MX 0€30I1aCHOT0 IPUMEHEHHS
['paHuLIBl TPUMEHUMOCTH KIIACCUYECKOM Bub6imoreka [IOK
36 MexaHuku. [locTynaTel crienuanbHOM httDSZ// rn.edsoo.ru/ffOcf
TEOPUH OTHOCUTEIHLHOCTH 862
OTHOCUTENBFHOCTD OJTHOBPEMEHHOCTH. Bu6imoreka [IOK
37 3ame/IeHre BpPEMEHH U COKpAIlleHHE https://rn.edsoo.ru/ffOcf
JUTAHEI a42
DHeprus U UMITyJIbC PEISITUBUCTCKOM bubanorexa LIOK
38 gacThiel. CBSI3b MacChl C SHEPTUCH U https://rn.edsoo.ru/ffOcf
HUMITYJIECOM. DHEPTHUsl TOKOS €68
39 Kontponbhas padora «Onrtuka. Bu6mmoreka [IOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

OCHOBBI CTIEIIMATIEHOMN TEOPUHU

P(‘Stps://medsoo.ru/ffOCfB

OTHOCHTEIILHOCTI»
40 ®oronbl. Popmyia [Tnanka. JHeprus u Etﬂt6m/'IOTeKa HOK
My B hOTOMHA ht ps://medsoo.ru/ffOcfe
OTkpeiTHE W HcciieoBaHue (QOoTodpPeKTa. bubmiorexa HOK
41 https://medsoo.ru/ffOcff
OnsiTel A. I'. CToneroBa
c4
3axonsl porodddexra. YpaBHeHHE bubmmorexa [IOK
42 DunmtenHa 11 porodsdpdekra. «KpacHas https://rn.edsoo.ru/ff0d0
rpanunay» Gpotodpdexta 15e
bu6nunoreka IJOK
43 Hasnenue ceeta. Onbite! [1. H. JIebenena. hitps://rn.eds00.ru/ff0do
XHUMHYECKOe ICUCTBHUE CBETA LQG
a4 TexHU4ecKue yCTpPOMCTBA U IPAKTUYECKOE
npuMeHeHne: (OTodJIeMeHT, (POTOAATUHK,
coyiHeyHast 6aTapesi, CBETOINO/
45 Pemienue 3anau 1o reme «JIEMEHTBI Bub6imoreka [IOK
KBAHTOBOM OTITHKIY https://rn.edsoo.ru/ff0d0
Mopens atoma TomcoHa. ONBITHI bubmunorexa LIOK
46 Pesepdopaa mo paccestHuro a-4acTuil. https://rn.edsoo.ru/ff0d0
[Inanerapuas Mmoaens aroma 9la
47 [octynater bopa bubmorexa LIOK
https://rn.edsoo.ru/ff0d0
W3nyuenue u noryouieHue GOTOHOB MU bubimoreka I[IOK
48 MEePEeX0/Ie aTOMa C OJJHOTO YPOBHSI SHEPTHU https://rn.edsoo.ru/ff0dO0
Ha apyroi. Bunel ciektpos afa
49 BonHoBbie cBOMCTBA yacTuil. BosHbI bubmoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bpowsa. KopryckysipHOBOTHOBOM'
nyann3M. COHTaHHOE M BRIHYKICHHOE

https://rn.eds00.ru/ffodo
cad

V3ITy4YeHIE
OTKpBITHE PaauOaKTUBHOCTH. OnbITH bubmuoteka LIOK
50 Pesepdopaa 10  ONPENETEHUIO  COCTaBa https://rn.edsoo.ru/ff0d0
PAAMOAKTUBHOTO M3ITyUeHS fd2
51 Caoucrtna anbda-, 6era-, raMma-
W3y4deHus. BiusHe paainoakTHBHOCTH Ha
YKUBBIC OPTaHU3MEBI
ZTIKpHTMe npOTgHa u Hempon'a. NzoTomnsL. BuGmmorexa LIOK
52 bba-pacmian, eKTpOHHLIM 1 https://rn.edsoo.ru/ff0d1
MO3UTPOHHBIN OeTa - pacnaa. ['amMmma- 162
V3ITy4YeHE
OHeprus CBA3U HYKJIOHOB B SZIpE. Bub6imoreka [IOK
53 SInepHble peakuuu. SIaepHbIM PeakTop. https://rn.edsoo.ru/ff0d1
[IpoGIieMbl, IEPCIIEKTUBBI, IKOJIOTUICCKHE 356
ACTICKTHI SJCPHOU PHEPIeTUKU
DneMeHTapHbIe YacTHIIbl. OTKPBITHE
o3uTpoHa. MeTobl Hab0IeHUS U Bu6mmorexa LIOK
54 perucTpanuu 3JIEMEHTAPHBIX YaCTHII. h'['[pS//rl’] edSOO rU/fdeO
Kpyrasiit cron «DyHiameHTanbHbIe e38
B3auMOJICUCTBUS. EnquHCTBO hmznaeckom’
KapTUHBI MUPay
Bun 3Be3nHoro Heba. Co3pe3aus, IpKUe
55

3BC€3bI, IINTAHCTHI, X BUJUMOC ABHKCHUC.

CosHeunast cucrema



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

56

Comnure. ComHeyHast aKTUBHOCTb.
Uctounuk sueprun CollHIa U 3BE3]1

57

3Be3/Ibl, UX OCHOBHBIC XapaKTEPUCTUKH.
3Be3/Ibl MNIABHOM MOCIIEI0BATEIBHOCTH.
BHyTpeHHee cTpoeHue 3Be3 .
CoBpeMeHHBIE MPECTABICHUS O
MPOUCXOXKICHUHU 1 3BOJTOIMHU COJTHIIA 1

3BE30

58

Muneunstii [Tyt — Hama I'anakTuka.
[onoxxenune u neuxenne ConHua B
lNanaxruke. I'anaktuku. YepHble IbIphI B

AApax rajJakKTUuk

59

Bcenennas. Pazberanue ranaktuk. Teopus
Bonbmioro B3peiBa. PenukroBoe
n3ny4yeHue. MeraraiakTuka

60

Hepemennsie npobiaemMbl aCTpOHOMUN

61

KontponbHas paboTta «IeMEeHTHI
ACTPOHOMUH U acTPOPUIUKI

62

O6o0marommii ypok. Ponb ¢pusuku u
ACTPOHOMHUU B 3KOHOMHYECKOM,
TEXHOJIOTMUECKOU, COLIMATBHOMN U
3THUYECKOH chepax AesITeIbHOCTH

YCI0BCKA

63

O6o06marommii ypok. Poib 1 mecto
(U3UKK ¥ aCTPOHOMHUH B COBPEMEHHOMN
HAYYHOM KapTHHE MUPA

64

O6o0matomuii ypok. Ponb




(u3nyeckoii Teopun B HOpMUPOBaHUU
MIPEACTABICHUH O GU3MIECKON KapTHHE

Mupa

O6o6marommii ypok. Mecto hrzmaeckoi
KapTHHBI MHpa B 00IIIeM psLy

» COBPEMEHHBIX €CTECTBEHHOHAYYHBIX '
MpEJICTaBJICHUIN O MPUPOe
66 PesepBHbIi ypok. MarsuTtHoe 1ouie. 1
OneKTpoMarHuTHast UHIYKIHS
67 PesepHblii ypok. Ontrka. OCHOBBI 1
CIEIMATBHON TEOPHH OTHOCUTEIBHOCTH
bu6nunoreka IJOK
63 Pesepubiii ypok. KBanrosas ¢usmuka. 1 httDs://m.edsoo.ru/ffOd
DJIeMEHTbI aCTPOHOMHU U aCTPOYU3UKU 1784
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
. ®wusuka, 10 knace/ KacesiHoB B.A., O0111€CTBO ¢ OTpaHHUEHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuironepHoe o0miecTBo «M31aTenbeTBo
«IIpocBemenue»

. ®dusuka, 11 kmace/ KacesinoB B.A., O61ecTBO ¢ orpaHMuYeHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuironepHoe obmiecTBo «M31arenbeTBo
«IIpocsemienune»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS
[Tporpamma kypca ¢usuku 11t 10—11 knaccos. ba3oBerii ypoBens (aBTop B. A.
KacwsiHoB)

YMK «®u3uka. 10 knacce. bazoBblil ypoBeHb»

1. ®uzuka. 10 knacc. ba3oBblit ypoBeHb. Y4eOHUK € 3JIEKTPOHHBIM MPUIIOKEHHEM
(aBTOp B. A. KacbsiHOB).

2. O®wuzuka. 10 knacc. ba3osslit ypoBenb. MeTonudeckoe mocodue (aBrop B. A.
KacpsinoB).

3. ®usuka. 10—11 knaccsl. bazoBslit ypoBens. Terpaab st nabopaTopHbIX paboT
(aBTopsl B. A. KacbsHoB, B. A. KopoBun).

4. ®usnka. 10—11 knaccel. ba3oBslil ypoBeHb. KoMIUIEKT TeTpaaei 11 KOHTPOIbHBIX

pab6ort (aBTop B. A. KacesHOB)

5. ®usuka. 10 knacc. Jlunakruueckue KapTouku-3aganus (aBropsl M. A. Yakos, K.
M. YmakoB).

YMK «®n3uka. 11 knacc. bazoBelii ypoBeHb»

1. ®wusuka. 11 knacc. ba3oBblit ypoBeHb. Y4eOHUK € 2JIEKTPOHHBIM IPUIIOKEHUEM
(aBTop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3oblit ypoBenb. MeTonuueckoe nocobue (aBrop B.

A. KacpsHOB).

3. ®usuka. 10—11 xnaccel. ba3ossiit ypoeHs. TeTpaas st 1a00paTOpHBIX padOT
(aBTopsl B. A. KacesHoB, B. A. KopoBuH).

4, ®usnka. 10—11 xnaccel. ba3oBsiit ypoBeHs. KoMIekT TeTpaaeit mms
KOHTpPOJbHBIX padoT (aBTopsl B. A. KacesiHos, U. B. Urpsimios).

o. ®dusuka. 11 knace. Jlunakruyeckre kapTouku-3aganus (aBTopsl M. A. Yiakos,
K. M. Ymaxkos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1 http://nsportal.ru - cormanbHast ceTh pabOTHUKOB 00pa30BaHMS.

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

3 http://festival.1september.ru/articles/ - ¢hecTrBamb megarorn4ecKux UaCH
«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - caidt st yunreneil QU3MKu ¥ UX YISHUKOB.

5 http://www.physics.ru/ - matepuanst o Gpusuke.

6 WWW . ege .edu.ru - uaopmanmonHslii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomrekus [IOPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

