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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1no ¢u3uke 06a30BOro YpoBHS Ha ypOBHE CpeJHEro oouiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOECHUS OCHOBHOM
oOpa3zoBarenbHOI porpaMMmel, ipenactaBieHHbX B DI'OC COO, a Takxke ¢ yu€ToM deaeparbHOU
paboueii mporpaMMbl BOCIIUTAHHS U KOHLIEIIMH MIPENoIaBaHusl yueOHoro npenmeTa «Pusnkay B
oOpa3oBaTenpHBIX oOpraHuzanusx Poccuiickoii  @enepauuyu, pealn3yrOIIUX  OCHOBHBIE
o0pa3oBaTeNbHbIE IPOTrPAMMBI.

Conepxanue TporpaMMbl 1O (HU3MKE HANpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI MHUpa oOyyaromuxcs 10—11 kiaccoB mpu oOyueHUH UX (Qu3NKe Ha 6A30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATENIbHOCTHOTO nojaxoza. [Iporpamma 1o ¢pusuke COOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibraTaM OOydeHHs, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTh peaU3alud MEXIPEIMETHBIX
CBsi3ell (DM3MKHM C E€CTeCTBEHHO-HAYYHBIMH YYE€OHBIMH MpeaMeTramMu. B Hel ompenemnsroTcs
OCHOBHBIC II€JIM M3Y4YEeHUs (PU3UKU HAa YPOBHE CPEIHEro o0Iero oOpazoBaHMsl, IMJIAHHUPYEMbIe
pe3yabTaThl OCBOCHMSI Kypca (PU3UKHU: IMYHOCTHBIE, METAIIPEMETHBIE, peAMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [UTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (hM3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIE

IPEMETHBIE PE3yJIbTaThl 110 roJjaM 00y4eHus;

e coziepkanue yueOHoro npeamera «Du3nkay» 1o rogam o0ydyeHus.

dusmka Kak Hayka o HauOoJiee 0OLMX 3aKOHAX MPHUPOJIbI, BBICTYIAs B KAUeCTBE y4eOHOTro
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJAJ B CUCTEMY 3HaHUH 00 OKpY’KaloIleM MUpE.
HIkonbHBI Kypc (HU3MKH — CHCTEMOOOpa3yloImUi JIs1 eCTEeCTBEHHO-HAy4YHbIX YYEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHU, H3y4aeMbIX
XUMHeH, Ouosoruei, pusndeckoit reorpadueit u acrpoHomueit. Mcnonb3oBaHue M aKTHUBHOE
pUMEHEHHE PU3NUECKUX 3HAHUH OIpeeisieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT UM
B cdepe SHEpPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IMOJyYEHHs] HOBBIX MaTepHalioB C
3aJlaHHBIMU CBOMCTBaMH U Apyrux. M3yduenue ¢pu3nku BHOCUT OCHOBHOM BKJIaJ B OPMHUpPOBaHUE
€CTECTBEHHO- Hay4HOW KapTHHBI MUpa 00ydaromuxcs, B (OPMUPOBAHUE YMEHHUW NMPUMEHSTh
Hay4HbII METOJ] TO3HAHUS NIPH BBHIIIOJIHEHUN UMHU YUEOHBIX UCCIIEI0BaHUH.

B ocHOBY kypca (pu3uku 17151 ypoBHS cpeiHero oouiero oopa3oBaHus MOJ0XKEH psij UIeH,
KOTOpbIE MO’KHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €TOTIOCTPOSHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC ABISETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COZIEPKUT MaTepuall U3 BCeX pa3fiesioB (PU3MKH, BKIIOYAET KaK BOMNPOCHI KJIACCHUECKOM, TaK U
COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepual Kypca GU3UKH 00beAMHEH BOKPYT
¢busnueckux Teopuil. Beaymum B kypce siBiisieTcsipOpMUPOBAHUE IPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeArnoaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHnuana Gu3nIeckor HayKu, OCMBICIICHUE CBSI3H Pa3BUTHS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMH U KOJOIMYECKUMHU IIPoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kype Gusnku npezmnonaraetT 3HaKOMCTBO € IIHUPOKUM
KPYIOM TEXHHYECKUX U TEXHOJIOTMYECKHUX MPUIIOKEHUI H3yYSHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TOCPEICTBOM BBEICHHS DIEMEHTOB COJEPIKAHHMS,
MOCBSAIIEHHBIX 3KOJOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKXKe 00CYXKICHHsI MPoOIIeM pallMOHAIILHOTO IPUPOAOIOIb30BAHUS U
HKOJIOTUYECKOM OE30MaCHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha YpPOBHE CpeAHero oOuiero oOpa3zoBaHHs
ABIIAIOTCS (u3nueckue Teopuu ((HopMuUpOBaHHE MPEICTABIEHUH O CTPYKType MOCTPOCHHUS
¢usnueckoil Teopuu, poiau (GyHIAMEHTAJIbHBIX 3aKOHOB M IPHHLUIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, TPAHHUIAX IPUMEHUMOCTH TEOPHiA, IUIsl OIMCAHHS €CTECTBEHHO-
Hay4HBIX SIBJICHUU U MIPOLIECCOB).

CuCTeMHO- I TETbHOCTHBIN MOIX0/ B Kypce (PU3UKU pean3yeTcs MPEeXe BCEro 3a CUET
OpraHu3alK 3KCIIEPUMEHTAIBHON JesTeIbHOCTH oOydatonmxcs. s 6a30Boro ypoBHs Kypca
(UMK — 3TO WCIOJB30BAHWE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB H
nabopaTOpHBIX PabOT, KOTOphle B Tporpamme Mo (GU3HKe OOBEIWHEHBI B OOIIMI CIHCOK
YUYCHHUYECKUX NPAaKTUYECKUX paldoT. BelaeneHue B ykazaHHOM mepeuHe Ja0opaTOpHBIX padoT,
MPOBOJIUMBIX JJIi KOHTPOJSL U OLIEHKH, OCYIIECTBIIAETCS Y4YaCTHHKaMU 00pa3oBaTelIbHOTO
rporLecca UCXo/I U3 OCOOCHHOCTEN MIaHUPOBAaHUS U OCHAIEeHUS kabuHeTa ¢pu3uku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAZCHHE OOYYAIOUIMMHUCS YMEHHSIMHU IPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
UCCIIEIOBAaHMsI 3aBUCUMOCTEH (U3MYECKUX BEIWYMH M IOCTAaHOBKY OIBITOB 110 IPOBEPKE
MPEUIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHuE yIenseTcsl peuIeHHI0 PaCYETHRIX U KaueCTBEHHBIX 3a1ad. [Ipu aTom
JUIsL pacyE€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a7audl C IBHO 33JaHHOM (U3MYECKOil MoJeIblo,
MO3BOJISIONINE TIPUMEHSTh N3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jiera Kypca, TaK U UHTETpUPYs 3HaHUS U3 Pa3HBIX pa3zelioB.
JInsi KauyecTBEHHBIX 3a/a4 HPUOPUTETOM SIBISIIOTCS 3aJjaHus Ha OOBSCHEHHWE TPOTEKAHUS
(bu3nyecKux SABICHUN U MPOIECCOB B OKpYXarollel Xu3Hu, TpeOyromue BriOopa pusndeckon
MOJIETI JIJISl CUTYallMH MPAKTUKO- OPUECHTHUPOBAHHOIO XapaKTepa.

B coorBerctBuun ¢ TpeboBaHusmMu DPI'OC COO k MarepuaibHO- TEXHHYECKOMY
obecrieueHnI0 yaeOHOTOo mpoliecca 0a30BbIid yPOBEHb Kypca GU3MKU Ha YPOBHE CPETHEr0 0OIIEero
00pa3oBaHMs JODKEH U3y4yaThCs B YCIOBHAXIIPEIMETHOTO KaOMHETa (DU3MKH WM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B kabunere (usuku
JOJDKHO OBITh HeoOxoaumoe J1abopaTOopHOE OOOpYyHOBaHUE [Isl BBIIOJHEHUS YKa3aHHBIX B
rporpaMMme o (HU3HNKe YIeHUYECKUX MPAKTUYECKUX PadOoT U IEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JleMoHCTpanoHHOE  00OpynoBaHWe (QOPMHUPYETCSI B COOTBETCTBHHM C IMPUHITUIIOM
MUHUMAaJIBHON JJOCTATOYHOCTH U OOECIIEUYMBACT MOCTAHOBKY IMEPEUYHCICHHBIX B MPOTPaMMe IO
¢u3MKe KIIOYEBBIX JEMOHCTpPAIMK Uil HWCCIENOBAaHHUS H3YYaeMbIX SIBICHUH M IPOIECCOB,
AMIOUPUUYECKUX UPYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YUEHHUECKUX TMPAKTHUECKUX paboT (opMHUpyeTcs B
BUJI€ TEMaTHYECKUX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOIO KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. TemMaTH4ecKHe KOMILUIEKThI J1abopaTopHOro o0OpyAOBaHUSA JOJIKHBI OBITH
MIOCTPOEHBI HAa KOMILJIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUE LU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1EJIIMU U3y4€HUs (PU3HUKHU B 00111EM 00pa30BaHUU SIBIISIOTCS:

¢ popmHpoBaHUE HHTEPECA U CTPEMIICHUS 00YJAIOIINXCS K HAYYHOMY U3YYESHHIO IPUPOBI,

pa3BUTHE WX MHTEIUIEKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEN;
epa3BUTHE TPEACTABICHUH O HAayyHOM MeToJe TMO3HaHus U  (QOopMUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;

¢ hopmMHpoBaHME HAYYHOI'O MHUPOBO33PEHMSI KaK pe3ysibTaTa M3Y4YEHHS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢ (hopMuUpOBaHHE YMEHUI OOBSCHATH SABJICHUS C HCHOJIb30BaHUEM (PU3MUECKUX 3HAHUN U
HAYYHBIX JIOKa3aTeIIbCTB;

e hopMUpOBaHHE TPEICTABICHUH O PO (PU3UKHU IS Pa3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne 3THX Lenell oOecreynBaeTcsl peIlIeHHeM CIEeAyIoIIMX 3a4ad B Ipoliecce
M3y4YeHus Kypca PU3MKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



¢ IPUOOPETEHNE CUCTEMBbI 3HAHWKW 00 OOmUX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY U DJIIEMEHTHI acTPO(PU3UKH;

e hopmupoBaHUE YMEHHI TPUMEHSTh TCOPETUUCCKHUE 3HAHUS IS00BICHEHHS (PU3NISCKIX
SBJICHUH B IPUPOJIE U JIJISl IPUHATUS IPAKTHUECKUX PELICHU B MOBCEIHEBHOM KU3HHU;

® OCBOCHHUE CIIOCOOOB pEIlIeHUs Pa3IMUHbIX 33]a4 C SIBHO 33JaHHON (U3UYECKOI MOJEIbIO,
3a1a4, IOAPa3syMEBAIONIMX CaMOCTOSITEIbHOE CO3/aHue (U3NYECKON Mojeny,
aJICKBaTHOW yCIJIOBUSIM 3aJ1a4U;
e IOHMMaHHE (U3UYECKUX OCHOB M MPHUHIIMIIOB JIEHCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIOCPEY;

® OBJIQJICHUE METOJIaMU CaAMOCTOSITEIIHPHOTO TUIAHUPOBAHUS WM TIPOBEACHUS (PUIUUECKUX
OKCIICPUMEHTOB, aHAM3a W  HWHTEpHnpeTanuu  HWHQOpMamuu,  OmpeAcieHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ybTaTa;

e CO3JIaHME YCJIOBUU [Isl Pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM, TBOPUECKOM
NEeSITETTHHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro 00IIero oOpa3zoBaHUS
orBoautcs 136 yacos: B 10 kacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 gaca
B HEJIEINIO).

[Ipennaraemsiii B mporpamme mo ¢pusnke nepeyeHb 1ab0paToOpHBIX UMPAKTUYECKUX PabOT
SABIISICTCS PEKOMEHIOBAaHHBIM, YUYHUTENb JEJaeT BBHIOOp IMPOBEACHUS JTabOpaTOPHBIX paboT H
OIIBITOB C YUETOM UHJMBUYaJIbHBIX OCOOCHHOCTEN 00yJarouxcs.



COJEPXAHUE OBYYEHUA10

KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI0 MO3HAHUS
®usuka — Hayka o npupone. Hayuneie Meroasl mo3HaHUsA OKpyxKarowmero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE O3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue ¢u3nuecKux sBIeHUN U npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHBI ¥ TeopuH. ['paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢us3uku B (GOPMHPOBAHWMU COBPEMEHHON HAy4HOH KapTHHBI MHpa, B
IIPAaKTUYECKOU EATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosbie u uudpoBele  U3MEPUTEIbHBIC npuOOpbl,  KOMIBIOTEPHBIE
JTATUYUKH.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmwkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHMSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSIsi CKOPOCTh, MTHOBEHHAasi CKOPOCTb) U YCKOPEHHE
MaTepuaIbHON TOUKH, UX MPOEKIIMU HAa OCU CHCTeMbl KoopAauHaT. CllioKeHUEe NepeMelIeHul U
CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE NBMKEHHE. ['paduku 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS, TyTH U TIEPEeMEIICHIS MaTepUAIbHON TOYKU OT BPEMEHHU.

CBobogHoe nazieHue. Y CKOpeHre CBOOOTHOTO TaICHHS.

KpuBonuneitnoe naBrkeHue. JIBI)KEHHE MaTepHalbHOM TOYKH 1O OKPYKHOCTH C
MOCTOSSHHOM TIO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHENHAsICKOpPOCTh. [lepron n yactora
oOpamienus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHUYECKHE YCTPOICTBA U MIPAKTUIECKOE MPUMEHEHHE: CIIUOMETP, ABM)KEHNE CHAPSI0B,
LICITHBIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUéTa, WLTIOCTPALHS KHHEMAaTUUECKUX XapaKTEPUCTHKIBHKCHHS.

[IpeoOpazoBanme TBMKEHUI C HCTIOIB30BAaHUEM MPOCTHIX MexaHu3MoB.Ilagenue Ten B

BO3J/1yX€ U B pa3peKEHHOM IPOCTPAHCTRBE.

HabGmronenue nBukeHUsS Tena, OPOIIEHHOTO MO/ YIIOM K TOPU30HTY UTOPU30HTAIBHO.



N3mepenne yckopeHus cBoOoaHOTO majenus. Hampasienue

CKOPOCTH IPH IBU>)KEHUH 110 OKPYKHOCTHU. Yuenuueckuul

aKCcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO OTPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY YTSIMU, IPONACHHBIMU TEJIOM 3a ITOCJIE10BATEIbHbIE
paBHbIE TIPOMEXKYTKH BPEMEHM IMPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJbHOM CKOPOCTHIO,
PaBHO HYIIIO.

W3yuenue ABMKEHUS MIApUKa B BI3KOU KUAKOCTU. M3yueHue

JBUKEHHS Tena, OpoleHHOro ropu3oHTanbHo. Tema 2. Jlunamuka

[TpuHIMn OTHOCUTEILHOCTU lanunes. ITepBbiii 3aKOH Hprotona.
WNHepuunanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cwi. Bropoi 3akon HberoToHa miid
MarepuanbHOU Touku. Tpernil 3akoH HbproToHA [171s1 MaTepHAIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokos, CKoybkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHHS CKOJIbXKEHUS U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTUBICHUS TpU
JBKEHUU TEJa B )KUJIKOCTU WJIU Ta3e.

[ToctynarensHoe U BpamaTelIbHOE IBUKEHHE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [lieuo cuiibl. Y ciioBUS paBHOBECHS TBEPAOTO
Tena.

TexHu4yeckne yCTpONCTBa U TMPAKTHUYECKOE TMPUMEHEHHE: TOMAIIUITHUKY, JIBHKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBneHue uHepuu.

CpaBHeHHME MacC B3aMMOIEUCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

Hsmepenne cuit.

CrnosxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JehopMalnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAUYEHHUS U CKOJTBKCHHUS.

YcnoBust paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi 3yduenue

JBUKEHHS OpyCKa M0 HAKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, OT ux AedopMaruu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPOTO Tela, UMEIOIIETO OCh BPAIIICHHMS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NmMritynbc MaTepuaabHOM TOYKH (TeJa), CHCTEMbl MaTepUalibHBIX TOYeK. IMITYsIbC CHITBI U
W3MEHEHHUE UMITYJIbCa TeJla. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTuBHOE BUXKEHUE.

Pabora cuiel. MOIIHOCTE CUJIEL.

Kunernyeckass sHepruss marepuaibHONM TOYKU. Teopema 00 M3MEHEHHHU KHWHETHYECKOU
SHEPTHUH.

[TorennmansHas sHeprus. [loTeHIanbHast SHEPTHs yIPyro 1epOPMUPOBAHHON MPYKHUHBI.
[TorennmanbHast SHEPryus Tea BOJIU3M MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHUHMaNbHble CHIbl. CBs3b pabOThl HEMOTEHUHMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHMSI MEXaHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHHueCKHe yCTpPONCTBA M MPAKTHUECKOE NMPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIUCTOJIET, IBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMANIBHON SHEPTUN B KHHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

I/I3y“IeHI/IC a0COJIFOTHO HEYIIPpYroro yaapa ¢ HOMOHIBIO JIBYX OAWHAKOBBIXHUTAHBIX
MasiTHHUKOB.

HccnenoBanue CBS3U pa6OTLI CHJIBI C U3MEHEHHEM MEXaHHYECKOI OHCEPTHUUTCIIA Ha
MMPpUMEPC PACTKCHUA PE3UHOBOI'O KT'yTa.

Paznen 3. MoJjiekyasipHasi pu3uKa U TEPMOAMHAMHUKA
Tema 1. Ocnogbt MOIEKYNAPHO-KUHEMUYECKOT MeopuU
OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U MX OIBITHOE 0OOCHOBAHHE.
Bbpoynosckoe asmkenue. uddysus. Xapakrep JBUKEHUS U B3aUMOJICHCTBHS YaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEN U 0ObSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mostekya. Konnuectso Bemectsa. [loctosiHHas ABoraapo.
TenmoBoe paBHOBecue. Temneparypa u e€ uamepenue. [llkana temneparyp Llenbcust.



Mogenps uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJSPHO- KMHETUYECKON TEOpUHU
uaeanbHOTO raza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpelHeld KHHETHYECKOW JHEpPTHH
TEIUTOBOTO JABMXKEHUs YacTul] ra3a. [llkana temneparyp KensBuna. ['a30BbIe 3aKOHBI. Y paBHEHHE
MenaeneeBa—Kianeitpona. 3akon Jlanmerona. M3ompoiiecchl B HACAIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ 'padudeckoe MpeacTaBleHUE H3OMPOIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHUYECKHE YCTPONUCTBA U MPAKTHUUECKOE MMPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl,  JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BEIECTBA, ¢dororpaduu
MOJICKYJI OPTaHHYECKUX COSAUHEHUH.

OnbITel 110 1D PY3UH )KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO ABUKECHHUS.

Monens onbita [ITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYLIECTBOBaHHE MEKMOJIEKYIISIPHOT O
B3aUMOJICHCTBHSL.
Mogzens, HuIoCTpUpYIOLIas IPUPOLY AABICHUS ra3a Ha CTEHKU cocyaa. OmbIThI,
WIITIOCTPUPYIOILIUE ypaBHEHHE COCTOSIHUS UJICAJILHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol
Omnpenenenre Macchl BO3/yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPEHHOOBbEMa
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKAY TapaMeTpaMU COCTOSHUS pPa3peKEHHOI0

rasa.
Tema 2. Ocnosvt mepmoounamuku

TepMonnHaMuyeckass cucreMa. BHYTpeHHSS 2HEpPrus TEPMOAMHAMMUYECKOMN
CUCTeMBbl U crocoObl €€ m3MeHeHus. KommdecTBo TemoThl U pabota. BHyTpeHHss sHEprus
OJIHOATOMHOTO HJICaJbHOTO rasza. Buael Teruionepenadyu: TEIJIONPOBOAHOCTb, KOHBEKIIUS,
U3JlydeHue. Y IeNbHas TeII0EMKOCTD BellecTBa. KonMuecTBO TEIUIOTHI ITPH TEIJIoNepeiaye.
[Tonsatue 00 ammaGatHOM mpouecce. I[lepBblii 3akoH TepMoaMHaMUKHU. IIpuMeHeHue
MEpPBOTro 3aKOHA TEPMOJMHAMUKH K n3omnpoueccam. ['padpuueckasunrepnperanus padoThl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpatumocTh mpolieccoB B mpupoje. TersioBbie
MamuHbl. [IpUHIKIBI 1eHCTBUS TEIIOBBIX MAIIHH.
IIpeoOpa3oBanus HEPTrUM B TEIUIOBBIX ManMHax. KoaduuueHT none3Horo aeicTBUS TEMIOBOM
MamuHbl. [{ukn KapHo u ero ko3punmeHT mojae3Horo ASHCTBUA. DKOJOTUUECKHE TTPOOIEMBI
TEIIOOHEPTETUKH.



TexHuueckue ycTpoiicTBa U TPaKTUYECKOE MIPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOPaHus, OBITOBOM XOJOJUIBHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEW SHEpPruu Teja IpPU COBEPIIEHHWU pabOThl: BBUIET MPOOKU W3
OYTBUIKHU MO ACMCTBUEM C3KAaTOTO BO3yXa, HarpeBaHue 3¢upa B J1aTyHHOU TpyOKe MyTéM TpeHus
(BumeoieMOHCTpaIus).

N3meHenune BHyTpEeHHEN SHEPTrUM (TeMIepaTyphbl) Teja MpH TeIIonepeiaye.

OnbIT 110 a1MabaTHOMY PacIIMPEHHIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTaTeNsi BHYTPEHHETO CrOPAaHUs, pEaKTUBHOTOIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune yaeabHoN TEMI0EMKOCTH.

Tema 3. Acpezamnuie cocmoanusa eeujecmea. Pazosvie nepexoovt

[TapooOpa3zoBanue u KoHaeHcaus. Mcnapenue u kuneHue. AOCONIOTHASI U OTHOCUTENbHAs
BIQKHOCTh BO3Ayxa. HacelmeHHbll map. YienapHas TemiioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIEPATYpPbl KUIIEHUS OT AABJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHH30TPOINHUS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne u kpuctamuzauus. VY aeinbHas
Teruiora miasiaeHus. Cyonumanus.

YpaBHeHHE TEII0BOro OanaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPUMEHEHHWE: THTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYSHHsI COBPEMEHHBIX MaTepuaioB, B TOM YKCJIe HAHOMATEePHAIIOB,
1 HAHOTEXHOJIOTHHU.

Llemoncmpayuu

CBolicTBa HACHIIIEHHBIX MApPOB.

Kumnenuve npy mOHWKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Hab6mronenve HarpeBanust U TUIaBJICHUS KPUCTAILTMYECKOTO BeliecTBa. JleMoHcTpanus

KPUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

H3mepeHne OTHOCUTENBHOM BIIaXXHOCTH BO3AYXA.

Pa3nen 4. DilekTpoguHaMuKa
Tema 1. Inekmpocmamuxa
Onektpuzauuss Tel. OJNEKTpUYeCKUH 3apsan. JlBa BHa DIIEKTPUYECKUX 3apsiiOB.
IIpoBOAHMKY, TUANEKTPUKH U MTOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsiia.
B3aumopeiictBue 3apsnoB.  3akoH Kymona. TouedHslid  3I€KTpUYECKHMM  3apsifl.
Onekrprueckoe nojie. Hanpsyk€HHOCTD anekTpudeckoro mostst. [IpuHnun



CYNEPIIO3UIINU JIEKTPUUYECKUX NosIeH. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO TTOJIS.

Pabora cun oanexrpocraruueckoro mois. [lorenuuman.  Pa3HOCTh MOTEHIIMANIOB.
[IpoBOIHMKY M ANDIIEKTPUKH B 3IEKTPOCTATUUECKOM I0J1€. [[n3nexTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DaeKTpoEMKOCTh MJIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPHUMEHEHUE: 3JIEKTPOCKOI, 3JEKTPOMETD,
ANEKTPOCTATUYECKAsl 3alUTa, 3a3€MJICHHE AJIEKTPONPUOOpPOB, KOHIEHCATOP, KOMHPOBAIBHBII
anmnapar, CTpyMHBbIA IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO M MPUHIIUIT JEHCTBUSA JIEKTPOMETPA.

B3auMopeiicTBue HaRJIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEL.

[IpoBOIHUKY B 3JIEKTPOCTATHUECKOM IIOJIE.

DIeKTpOCTaTUYECKAs 3aIlHUTA.

JM3neKTpUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh ANEKTPOEMKOCTH IJIOCKOTO  KOHJEHcaTopa OT  IUIOLIAAH
TIJIACTHH, PACCTOSIHUSI MEXKTY HUMU U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpuueckuii mok. Toxu 6 paznuunplx cpedax

DIIEKTPUUYECKUI TOK. YCIOBUS  CYIIECTBOBAHUS 3IEKTPUUYECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsixenue. 3akon Oma Jij1s1 yyacTKa LEMH.

DneKTpuuecKoe COTPOTUBIICHUE. YaenbHOe ~ CONPOTHBICHUE BEIIIeCTBA.
[TocnenoBarenbHOE, MapaIIeNTbHOE, CMEIIAHHOE COSTMHEHNE TPOBOIHUKOB.
Pabota AIEKTPUIECKOTO TOKA. 3akoH Jxoymns—Jlenna. MomHoCTh

ANEKTPUYECKOTO TOKA.
ONEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKA.3akoH OMa Juist
MOJTHOM (3aMKHYTOI) aniekTprueckoi nienu. Kopotkoe 3ambikaHue.
OneKTpoHHas MIPOBOJMMOCTh TBEPABIX METaJIJIOB. 3aBUCUMOCTb
COIIPOTHBIIEHUS METAJIIIOB OT TeMIeparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpoBOIHUKH. CobcTBeHHas u MIpUMeCHas MIPOBOJIUMOCTh
MoJyNpoBOIHUKOB. CBOMCTBa p—n-niepexoza. [TomynpoBoIHUKOBBIE TPHOOPHI.
DNEeKTpUYECKUI TOK B  pacTBOpax U pacIuiaBax ANIEKTPOJIUTOB.

SHGKTPOHI/ITI/I‘—IeCKaH JUCCOoHanus. BHCKTPOJ'II/IS.



DJIEKTpUUYECKUI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Ina3zma.

TexHuuyeckue yCTpoNCcTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIepMETp, BOJIbTMETP, PeocTar,
UCTOYHUKHA TOKA, OJIJIEKTpOHArpeBaTelIbHble MPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIH JIHOJA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIN THO/I, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHHS LIUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBLILIONIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CMmemianHoe COeIMHEHNUE TPOBOIHUKOB.

[Ipsimoe  u3MepeHue ANEKTPOABIIKYILIEH cunbl.  KopoTkoe — 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHET'O CONPOTUBIICHUSI.

3aBUCHUMOCTH CONPOTUBJICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTD TEKTPOIUTOB.

HckpoBoii pa3psia v IpOBOAUMOCTH BO3TyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

H3ydeHne cMeaHHOr0 COeTUHEHUS PE3UCTOPOB.

H3mepeHnue aIeKTpOABIKYILEH CUITbl ICTOYHHKA TOKA M €r0 BHYTPEHHET'O COMPOTHUBIICHUS.

HabGmonenue snekrposnusa.

Me:xknpeamMeTHble CBA3H

Nsyuenue kypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C YYETOM
COJIEP>KATENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YyYEHHUEM METOJIOB HAay4YHOI'O IO3HAHUSA:
sBIICHWE, HAy4YHBIH (pakT, rumoresa, ¢uanyeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, InHeNHas QyHKIus, mapadona, runepooua,
UX TpadMKH B CBOWCTBA, TPUTOHOMETPHUUYECKUE (DYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M WX MPOEKIMH HAa OCH KOOPIWHAT,
CJIO’KE€HHE BEKTOPOB.

buonocus: MexaHnueckoe JABMXKEHUE B JKUBOU mpupoje, 1uddysus, ocMoc, Tenao00MeH
YKUBBIX OPTAaHU3MOB (BH[IBI TEIUIONEPEIaUuM, TEIUIOBOE PABHOBECHE), FICKTPHUCCKUC SBIICHUS B
YKABOW IIPUPOJIE.

Xumus: DTUCKPETHOE CTPOCHHME BEILIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIbBEIIECTBA,
MOJISIpHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TN, JKUIAKOCTEU U



ra3oB, JEKTPUUYECKHE CBOICTBA METAJNIOB, JIEKTPOJIUTHYECKAs TUCCOLIMALNSA, TallbBaHUKA.

T'eoepaghus: BIaxxHOCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE IBUKEHUI C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJUIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHHUs HMITYJIbCa B TEXHHUKE (pakera,
BOAOMET M Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIbHUK, KOHIUIIMOHEDP, TEXHOJIOTUU NOJyUYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEpHaJIOB, Y  HAHOTEXHOJOIMM,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIN TNPUHTEp, dJIEKTpOHArpeBaTelibHble  MPUOOPHI,
AJIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3nen 4. DiekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUSA

[locTostHHBIE MarHuUTHl. B3aumojelicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe Imoe.
Bekrop maruutHOM MHAYKUMH. [[pUHIIMD Cynepno3uuu MarHuTHBIX 1ojiei. JINHMU MarHuTHOM
uHAykuuu. KapTiuHa TuHUE MarHUTHONW MHAYKIIMHU 0JI TOCTOSIHHBIX MarHuTOB.

MaruuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTWHa JMHMA MHAYKIIMM MArHUTHOIO MOJIS
JUIMHHOTO TPSIMOT0 MPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBue MPOBOJHUKOB CTOKOM.

Cuita Amniepa, €€ MOAYJIb U HallpaBIICHHE.

Cuna Jlopenma, e€ wmonaynb W HampaBieHue. JIBUKEHUE 3apsOKEHHOW YacTHUIbI B
OJIHOPOIHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMArHUTHOW MHAYKUMU. [lOTOK BEKTOpa MarHUTHOM WHIYKLUH.
DNeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHON MHAYKuuKu Papases.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYIAs CHUJa HHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJJHOPOIHOM MarHUTHOM TIOJI€.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBIEHNE CAaMOMHAYKINN. DIEKTPOABUKYIIAsl CUJIa CAMOUHYKIIVH.

OHepruss MAarHMTHOTO TIOJISI KaTyIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AJEKTPOMArHUTHI, AIEKTPOIBUTaTelb, YCKOPUTENIN AIE€MEHTAPHBIX YaCTHII, HHIYKIIMOHHAS MeYb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO yYKa MarHUTHBIM nojeM.JInaumn

WHYKIIUA MarHUTHOTO TOJIS.

B3aumoneiicTBue 1ByX NpoBOJIHUKOB ¢ TOKOM.Cuiia

Awmrepa.

[erictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA. SIBIICHHE

AJIEKTPOMATrHUTHON MHIYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYILEW CUJIBI MHAYKIMH OT CKOPOCTH HW3MEHEHUSMArHUTHOI'O
IIOTOKA.

SIBiieHME CAaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3ydeHne MarHuTHOrO MOJIsl KaTYIIKK ¢ TOKOM.

HccnenoBanue neicTBus MOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKoM.VIccienoBaHue sIBICHUS

ANIEKTPOMATrHUTHON UHIYKITUH.

Pa3nea 5. KonneGanus u BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpoMazHumHble KOneoanus

Konebarenpnas cucrema. CBoOogHBIe MexaHHUYECKHe KojieOaHus. [‘apMoHMUYecKue
konebanusa. Ilepuon, dactora, ammiuryna u ¢asa koneOanuil. IlpyKUHHBII MasTHUK.
MaremaTnueckuii MassTHUK. Y paBHEHHE rapMOHMYECKHX KosieOanuii. [IpeBpaiieHue sHepruu npu
rapMOHHYECKUX KOJICOaHUSIX.

Konebarenbublif koHTYyp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KOJIEOAHHUS B HJCATBHOM
KonebaTeabHOM KOHType. AHAIOTHA MEXJIy MEXaHWYECKUMH U 3IIEKTPOMarHUTHBIMU
kosneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS PHEPIUU B UICATBHOM KOJeOaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroummx KojeOaHHUsIX. BeIHYKIeHHbIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHuUs.

[TepemennbIil Tok. CHHYCOMAATBHBIM NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYAHOE U IeHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepenada M NOTpeOICHHE AIIEKTPUYECKOM SHEPTUU.
DKOJIOTUYECKHE PpHUCKU TMPU IPOU3BOJACTBE d3JEKTpodHepruu. KynpTypa HCIOIB30BAHUS
AJIEKTPOIHEPTHH B TOBCETHEBHOM KU3HHU.

TexHuueckne yCTpOICTBA M NPAKTUUECKOE IPUMEHEHHE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop MepeMEHHOro TOKa, IMHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJjebaTeabHOM CUCTEMBI (TIPY>KUHHBIH W
MaTeMaTHYeCKUI MasITHUK).



Hab6nronenue 3aryxaronux konebanuii. cciaenoBanme

CBOMCTB BBIHYKJICHHBIX KoieOanuii. Habmonenne

pe30HaHca.

CB0OOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS.

OcuunorpaMmel  (3aBUCMUMOCTH  CHJIBI  TOKAa M HANpsDKEHHST OT BPEMEHM) IS
ANEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKH MHAYKTHBHOCTH M
KOHJIEHCATOpA.

Mopaeinb TUHUM 3JEKTpOonepeauH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH NIEpUOa MaJIbIX KOoJieOaHH rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Tpy3a.

WccnenoBanne TmepeMEHHOr0 TOKa B IENMH U3 IOCIEI0BATEIBHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE GOTIHbL

Mexanudeckue BOJIHBI, yciioBUs pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHus
u jauuHa BoiHBL. [lomepedyHsle W TpoAOIbHBIC BOJNHBL WHTEephepeHunus u IUGPaKIHsL
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Iy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3aumnHas
opuenranus BektopoB E, B, V B anekTpomMaruutHo# BosiHe. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH:
OTpaxeHue, TpelioMJIeHue, mnojsipusanus, audpakius, uHTepdepeHius. CKOpocTb
3JEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3IeKTpOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHuunel  paavocBsi3W W TeNeBUIEHUA. Pagmonokanus.

ONEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKaIOLIEH Cpebl.

TexHU4ecKkue yCTpOMCTBAa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIBTPa3BYKOBAsl JTMATHOCTUKA B TEXHHKE W MEIUIIMHE, pajap, PaAHONPUEMHHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-neusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHHE MTONIEPEUHBIX U TTPOI0JIBHBIX BOJH.Koebmtomeecs Teno

KaK MCTOYHHK 3BYKa.

Habmronenue otpakeHus U IpeIoMIIeHUST MeXaHUYeCKiX BOJIH. HaOmonenue

uHTepdepeHIn U JUPpaKkIui MEXaHUIECKUX BOJIH.3BYKOBOH pe30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOH MYaCcTOTOM
KoJIeOaHUH.



HccnenoBanue CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaXKEHHWE, IMPEIOMIICHHE,
noJsipusanus, 1uppaxuus, HHTepPepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOE paclipocTpaHEHHE CBETa B OAHOPOJAHON Cpee.
Jlyd cBera. Toye4yHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHne W300paKeHWl B IIIOCKOM
3epKae.

[Ipemomnenne cBera. 3akoHBI TpeTOMIICHUS cBeTa. AOCONIOTHBIM  TMOKa3aTelb
npenomiieHusa. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yroa MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucniepcus cBeta. CloKHBIN cocTaB Oenoro ceera. [[Ber.

CoOuparomue u paccewBaromue JTUH3BL. ToHKas nuH3a. DOKYCHOE pacCTOSHHE U
ONTHYECKasi CHiia TOHKOU JinH3bI. [locTpoeHne n3o0pakeHui B COOMPAIOIIUX U PACCEHBAIOIINX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEIMUEHUE, JaBa€MOE JIMH30M.

IIpenensl NPUMEHUMOCTH F€OMETPUYECKOUN ONTHKH.

BonnoBass onrtuka. Wutepdepenuns cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBUSA
HaOJII0/ICHUsT MAKCUMYMOB 1 MHHHUMYMOB B UHTep()EPCHIIMOHHOMKAPTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YciaoBue HAOMIOJEHUS TIIaBHBIX
MaKCHUMYMOB IIpU NaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHu4yecKkne yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHWE: O4YKH, Jymna, (oroammapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASIONTHKA, TU(PPAKITMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpssmonuHeitHOE pacmpocTpaHeHue, OTpaXeHHE M MpeIOMIICHHE CBETA.
OnTuueckue mpuOOpHI.

[Tonnoe BHyTpeHHee oTpaxkenue. Monens cetoBosa. ccnengoBanue

CBOMCTB M300paKeHHI B JIMH3aX.

Mopenn MEUKpOCKOTa, TEIECKOIIA.

Hab6monenue narepdepeninu ceera.

Habmonenue nugpakuuu cera.

Hab6monenue nucnepcun ceera. [lomyuenue

CIIEKTPa C OMOUIBIO TPU3MBI.

[Toryuenue criekTpa ¢ nomouibio nudpakunonHon pemérku.Habmonenue

MOJISIpU3AIUH CBETA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol



N3mepenne nokaszarens npeaomieHus crekia. Mccnenopanue
CBOICTB M300paxeHuii B tnH3ax.Habmonenue qucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIMAIbHOM TEOPHH OTHOCUTEIBHOCTH

FpaHI/IHBI IIPUMEHUMOCTHU KJIaCCUYECKON MEXaHHMKH. HOCTYJ'IaTBI CHCHH&HBHOﬁ TCOPHUU
OTHOCUTCJIbHOCTU: HHBApPHUAHTHOCTDH

MOJYJISI  CKOPOCTM CBE€Ta B BaKyyme, IPUHLIMI
OTHOCHUTEJIFHOCTA DHUHINTENHA.

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH. 3aMCI[J'IeHI/Ie BPEMCHH U COKpaIlllCHUEC NJIWHBI.
:‘)HepFI/IH U UMITYJIBC peJIHTI/IBHCTCKOﬁ YaCTHIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOSI.

Paznen 7. KBanToBas ¢pusznka

Tema 1. Inemenmuol Keanmoeoii onmuxku

®oronsl. Popmyna [lnanka cBsi3u 3Hepruu (poTOHA € €ro 4acTOTOW. DHEPrUsiu UMITYJIbC
dhoToHa.
Otxpertre u uccnepoBanue porodpdexra. OmbiTel A. I'. Ctonerosa. 3akonbipoTodddexra.

VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacunas rpanuna» Gororddexra.
Hasnenue cBera. Omnwitel II. H. JleGenena.

XUMHUUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTPOWCTBA H MPAKTUYECKOE TPUMEHEHUE: ¢doTodIeMeHT,
¢doronaTuuk, comHeyHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®oTo3¢(heKT Ha ycTaHOBKE C IUHKOBOM MJIACTHHOM.

UccnenoBanue 3axkoHOB BHEMIHETO (oTodhdeKTa.
CBeToanoI.

ConneuHnas OaTapest.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna mo paccesHuro o -gactuil. I[lmaneraphas
Mozenb atoMa. [loctynarsl bopa. M3nydyenue u nornomenne (GpOTOHOB MpH NEPEXOJIe aTOMa C
OJIHOT'O YPOBHS 2HEPTUHU Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEN SHEPIMH aTOMa BOJIOPO/A.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Ayanu3M.

CnoHTaHHOE U BBIHYXX/IEHHOE U3JIy4YEHUE.

Texuuueckue YCTPOﬁCTBa U HOPAKTHYCCKOC TPHUMCHCHUC!:

CHEKTpalbHBI  aHAIH3
(cnexTpockomn), Jlazep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpezenienne JJIMHBI BOJIHBI Ja3epa.

HabGmronenue nuneiyateix criekTpoB u3nydeHus.Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Hab6nronenue MTMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCHepUMEHTBI, TOKa3bIBAIOIIHNE CII0KHOCTh CTPOEHUS sapa. OTKpPhITHE paJOaKTUBHOCTH.
Omnpitel Pesepdopna no onpeneneHuio cocraBa paguoakTUBHOro n3nydeHus. CBoiicTa anbda-,
Oera-, raMMa-u3ny4yeHus. BnusHue painoakTUBHOCTU Ha )KUBBIE OPTaHU3MBI.

OTkpeITHE TPpOTOHA U HEWTpOoHA. HykimonHast Mmoens sapa ['eitzenbepra— MBanenko. 3apsin
sanapa. MaccoBoe uucio sigpa. M3oTomnst.

Anbga-pacniaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amma- uznyuyeHue. 3aKoH
PaaroaKTHBHOTO pacraja.

DHeprus CBS3U HYKJIOHOB B siipe. SlnepHbie cwibl. JlehekT maccsl sapa.SnepHbie

peakuuu. JleneHne u CUHTE3 A1ep.

Anepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoGneMbl W MEPCHEKTUBHI  SACPHOM
SHEPTeTUKU. DKOJOTUUYECKHE ACTIEKTHI SII€PHON SHEPreTUKH.

OnemeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HAOMIOIEHUS M PETHCTPAIMH dJIEeMEHTapHBIX YyacTull. DyH1aMeHTanbHbIE

B3auMoieiicTBus. EMuHCTBO (hnznyeckoii kKapTHHBI Mupa. TexHuUecKknue ycTpoiicTBa u
IIPaKTUYECKOE NPUMEHEHHE: T03UMETP, Kamepa

Bunbcona, sinepHsblil peakTop, aromHasi bom0a.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOIIUX YaCTHI.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMUM H ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUYEHUEACTPOHOMUH.
Bun 38é31H0T0 HEOa. Co3Be3nusl, spKue 3BE3/bI, TIIAHETHI, UX BUIUMOE JIBHKCHUE.
CoaHeyHast CHCTEMA.

Counnne. ConHeuHas akTHBHOCTh. Mcrounmk sHeprum ConHua u 3BE3M. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTUKHU. JlnarpaMMa «CHeKTPaIbHbIN KJIaCC — CBETUMOCTBY. 3BE3/IbI TIIaBHOM
IOCJIENOBATEILHOCTH.  3aBHCHMOCTh  «Macca —  CBETHMOCTEHY
MOCJIeI0BaTENbHOCTH. BHYTpeHHEee cTpoeHue

UIg  3BE3N  TIJIaBHOU



3BE311. COBpEMEHHBIE NIPEJICTABICHNS O IPOUCXOXKIECHUH U dBomonny ConHua U 3BE3M. DTarbl
JKU3HHU 3BE3].

Muineunsiii [Iyte — Hama ["anaktuka. [lonoxxenue u aukenre Coinia Bl anaktuke. Tumbl
rajiakTuk. Paguoranaktuky v kBazapel. UEpHbIE ABIPHI B s/Ipax TAAKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66:a. Pazberanue rajakTuk.

Teopust bonbioro B3psiBa. PemnkToBOE U31ydEHHE.

Macmrabnas  cTpykTypa  Bcenennoil.  MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

HaGmtonenus HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUISL OTIpeZieNICHUs TOJ0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro noxymapus 1 sipkue 3BE3/IbI.

Habmronenus B reneckon Jlynsl, mianer, Mneunoro [lytu.

O6o0maruiee NOBTOpeHue

Ponb ¢u3uku U acTpoOHOMHHM B JKOHOMHUYECKOW, TEXHOJIOTUYECKOHW, COLMAIbHOU U
ATUYECKOH chepax AeaTeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU M aCTPOHOMHUU B COBPEMEHHOIM
HAyYHOH KapTHHE MHpa, poib (u3mueckold Teopuu B (OPMHUPOBAHUU TPEICTABICHUH O
(bu3nUecKoil KapTUHE MHpPaA, MECTO (PM3MUECKON KapTUHBI MUpa B OOIIEM PSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTABICHUHN O MPUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzyuenme kypca ¢usuku 06azoBoro ypoBHsS B 11 Kimacce OCYIIECTBISCTCS C Y4ETOM
COJIEPKATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHWE, Hay4yHbIH (akT, rumoresa, ¢uanyeckas BeIMYMHA, 3aKOH, TEOpus, HaAOIIOJEHUE,
SKCIIEPUMEHT, MOJIEJIMPOBAHUE, MO/IEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIUU: CUHYC,
KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIHA,
MIPU3HAKU MTOI00US TPEYTOJILHUKOB, OIMpeIeJIeHHE TUIOIIAIN TUTIOCKUX GUTyp U 00bEMa Tel.

bBuonoeus: >nekrpuueckue SBICHUS B )KHBOU MPUPO/IE, KoJIeOaTEIbHBIEC ABUKEHHUS B )KUBOU
MPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOW TIPUPOJIE, IEHCTBHUE paarallii Ha )KUBBIE OPTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMuecKash CTPYKTypa TBEPIBIX Ted,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMYECKON PEIIETKH, CIEKTPAIbHBIA aHATTH3.



l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MIIM, 3aJIEKU MarHUTHBIX PyI,OTOChEMKA 3eMHOM
IIOBEPXHOCTHU, IIPEJICKa3aHUE 3EMIIETPICEHUH.

Texnonoeus: MTUHUM DJIEKTPOIIEpeiay, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTEllb,
UHIYKIIMOHHAS [€4Yb, pajap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapest.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMAA ITPOI'PAMMBbI 11(0)
POU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «®Dusmka» Ha ypoBHE CpeqHero obmero odpazoBaHUs
(6a30BbBIl  ypoBeHb) JOJDKHO  OOECHeduTh JOCTH)KEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JJMYHOCTHBLIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS y4eOHOro npeamera «DH3MKa» JOJDKHBI OTPaXKaTh
T'OTOBHOCTh M CHOCOOHOCTh OOYYaIOIIUXCs PYKOBOJACTBOBATHECA C(POPMHUPOBAHHOM BHYTPEHHEI
NO3UIUEH TUYHOCTH, CUCTEMON IIEHHOCTHBIXOPUEHTALMI, TIO3UTHBHBIX BHYTPEHHHUX YOEKICHMUIA,
COOTBETCTBYIOIMX TPAJMIMOHHBIM ILIEHHOCTSM POCCHHMCKOrO  OOINECTBA, pACIIMPEHHE
’KU3HEHHOTOOIIBITA U OIBITA JEATEIBHOCTH B IPOLECCE Pealu3allid OCHOBHBIX HAIpaBJICHHUI
BOCITUTATENILHO JIESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxnanckoro BocnuTanus:

c()OpMUPOBAHHOCTh IPAKIAHCKOM TTO3ULMU 00YYaIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO OOILECTBA;

IpUHATHE TPaIUIAOHHBIX 00IIIeueIOBEYECKUX I'yMaHUCTUYECKHX u
JIEMOKPaTHUYECKHX LIEHHOCTEIH;

FOTOBHOCTb BECTH COBMECTHYIO JEATENLHOCTh B MHTEPECAX I'PaskJaHCKOTOOOILECTBa,
y4acTBOBATh B CAMOYIPABJICHUM B 00Pa30BaTEIbHON OpPraHu3alHy;

yMEHHE B3aUMOJICHCTBOBATH C COLMATBHBIMU HHCTUTYTAMHU B COOTBETCTBHHU CHX
(GYHKIUSAME ¥ HA3HAYEHHEM;

FOTOBHOCTh K T'YMaHUTApPHOM U BOIIOHTEPCKOM IEATENBHOCTH;

2) NaTpHOTHYECKOr0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh poccuiickoi IpaKIaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHUE K roCyapCTBEHHBIM CUMBOJIaM,  JTOCTHUKECHUSIM

POCCHUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKU;
3) AyXOBHO-HPABCTBEHHOIO BOCIIHTAHMS:
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEACHHUS; CIOCOOHOCTh
OLICHMBATh CUTYAlMI0 ¥ IPUHMMATh OCO3HAHHBIE PELIEHUS,
OpPUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE B
JIESITETbHOCTH YUYEHOTO;
OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOrO Oy1yIlIEero;

4) scTeTH4ecKoro BOCIUTAHMS
3CTETHYECKOE OTHOLIEHHE K MUPY, BKII0Yas ICTETHKY HAyYHOIO TBOPYECTBA, IPHCYLIETO
(usnueckoii HayKe;



5) TpynoBoro BocnuTanus:

MHTEPEC K Pa3InYHBIM chepam NpoecCuoHaTbHON AeITeTbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (u3MKOM M TEXHUKOW, YMECHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyiiel mpodeccruu U
PCAIN30BbIBATH CO6CTB€HHLI€ KHU3HCHHBIC I1JIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO M caMOOOpa30BaHUIO B o0jacTu (U3HMKU Ha
MPOTSKEHUH BCEH JKU3HU;

6) 5K0/10rHYeCKOro BOCIIHTAHMS:

c(OpPMHUPOBAHHOCTb IKOJIOTMYECKOM KyJAbTYpbl,  OCO3HaHHE  [IOOAIBLHOIO
XapakTepa 3KOJIOTUIECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILLECTBIICHUE IEUCTBUM B OKPYXKAIOLEH CPE/le HA OCHOBE3HAHUS
1eJIeH yCTOMYMBOTO Pa3BUTHS YCIIOBEUYECTBA;

pacImpeHue OInbITa ACATCIIbHOCTHU SKOJIOTHYECKOU HaITpaBJICHHOCTH Ha
OCHOBE UMCIOIINXCS 3HAHUH 10 (DU3HKE;

7) ueHHOCTH HAYYHOI'O MO3HAHMUS:

C(OPMHUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HAHHUE I[CHHOCTH HAYYHOM JESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YYEHHs (DUIUKU
OCYIIECTBIIATH MPOCKTHYIO U HCCIIE0BATEIbCKYIO IEATEIBHOCTh HHMBUAYAIHHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBepcaJbHbIe yueOHbIe AelicTBusiba3zoBbIe
JIOTHYECKHUE efiCTBUA:
CaMOCTOSTEIIEHO bopmynupoBaTh u aKTyaJIM3UpOBaTh npoOnemy,
paccMaTpuBaTth €€ BCECTOPOHHE;
ONpENENATh LN AEATEIbHOCTH, 33aBaTh MApaMETPbl U KPUTEPUHU HXIOCTHKECHUS;
BBISBIIATD 3aKOHOMEPHOCTHU U [pOTUBOpEYUS B paccMaTpHUBACMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh TUIAH PEIICHHS MPOOJIEMbl C Y4E€TOM aHaIM3a MMEIOIIUXCS
MaTEPUAIIbHBIX U HEMATEPUAILHBIX PECYPCOB;
BHOCUTB KOPPEKTHUBBI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOBLEIIAM,
OLICHUBATb PUCKHU IIOCIIEACTBUH ACATEIBHOCTH;
KOOPAWHUPOBATH A BBIIOJHATH paboty B YCIOBHSIX peainbHOrO,
BHPTYQJIBHOTO U KOMOWMHUPOBAHHOTO B3aUMOICUCTBUS;
Pa3BUBATH KPCATHBHOC MBIINIJICHUEC ITPU PCIHICHUHN )KU3HCHHBIX np06neM.
ba3osrble ucciienoBarenbCcKue 1eicTBUA:
BJIAJIETh HAYYHOH TEPMUHOJIOTHEN, KIIFOYEBBIMU MOHATUSMHI U METOAAMU(DU3NIECKON

HaYKH;



BJIa/IETh HaBbIKAaMHU Y4eOHO-HCCIE0BATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00IacTh
(U3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4
(U3MYECKOTO COJepKaHUS, MPUMEHEHUIO PA3IMYHBIXMETOI0OB [TO3HAHUS;

BJIQJIETh BHUJAMHU JIEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluHu,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CUTYAIHSIX, B TOM YUCIIC TIPH CO3TAHHUH
y4eOHBIX MMPOEKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH [IPUYMHHO-CJICJCTBEHHBIE CBS3M U aKTyallu3UpOBaTh 3a/ladyy, BBIABUIATh
TUNIOTE3Y €€ PeIlIeHUs], HAXOAUTh apryMEHTHI JIJIsl JOKa3aTeIbCTBA CBOMX YTBEPKACHUH, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHHUS;

AHAIM3UPOBATH MOJTYUYEHHBIE B X0/I€ PEIICHUS 33a]1a4l PEe3yIbTaThl, KPUTUYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 331a4U B 00Pa30BaTEIbHOMN AESITENbHOCTH, B TOM
YHUCJIe NPU U3yYeHUU (HU3UKH;

JaBaTh OLEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETb NEPEHOCUTH 3HAHUA MO0 (PU3UKE B MPAKTUUYECKYIO 00JIACThKU3HEACITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel; BEIIBUTaTh HOBBIE

UJIeH, peJiaratb OpUruHaIbHbIC MOAXOAbI U PEUICHUS;CTaBUTh MPOOJIEMBI U 331a4H,

JIOTTYCKAIOIUE aIbTePHATUBHBIC PEIICHHUS.

Padora c undopmanmueii:

BJIQJICTh HABBIKAMH TOJy4YeHUsS MH(pOpManuu (GU3HUECKOTO COMCPIKAHUS M3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOUCK, aHalu3, CHUCTEMaTH3alui0 U
UHTEPIPETAINIO HHPOPMAIIHH PA3TUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTh MH()OPMAIINY;

HCIIOJIH30BATh CPE/ICTBA MH(POPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIXTEXHOJIOTUM B PEIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHMIA
APrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, TUTUEHBI, PECypcoCcOepeKeHusl, MPABOBBIX M ITHYECKHUX
HOPM, HOPM HH(POPMAITMOHHOMN 6€30MacHOCTH;

co3MaBaTh TEKCThl (U3MUYECKOTO COJEp)KaHUS B pPa3IMUHBIX (opmarax ¢ Yy4ETOM
HazHaYeHUs HH(OPMAIIMU U 1IeNIEBOI ayTMTOPUH, BEIOUpas ONTUMAIbHYIO POpMY MpeICTaBICHUS
Y BU3yaJIU3alUU.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJbHbIE YUeOHbIE 1efiCTBUA:
OCYIIECTBIIATH OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHE-YPOUHOM J€ATEIbHOCTH;



pacro3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallUil U CMATYaTh KOH(IUKTHL,

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKD TOYKY 3PEHHUS C KCIIOIH30BAHHEM SI3BIKOBBIX
CpPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHINBUAYAIbHON PaOOTHI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX ICHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXXHOCTEH KaXKJI0TO WiICHA KOJUICKTHBA,

NPUHUMATh II€JIW COBMECTHOM JESTeNbHOCTH, OPraHW30BbIBaTH U KOOPAWHHUPOBATH
JEeHCTBUS MO €€ TOCTUXKEHUIO: COCTABIIATh IJIaH ACUCTBUIMA, pacIpeeNsiTh PO ¢ Y4ETOM MHEHUN
Y4aCTHUKOB, O0CYXKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJa M KAXKJAOTO YYaCTHUKA KOMAHJbI B OOIIHMI pe3yibTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATh UACH C IMO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHYCCKOE TIOBEICHHWE B Pa3MYHBIX CHTYaIUsX,
MIPOSBIISATH TBOPUYECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHble  yHuUBepcajibHble Yy4yeOHble JelicTBHS
Camoopranusauus:
CaMOCTOSITENIFHO OCYIIECTBIIATH IMO3HABATEIBHYIO JAEATEIBHOCTh B 007acTH (DU3HUKH U
aCTPOHOMUU, BBISIBIIATH ITPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PAcu€THBIX M KAa4eCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI PaKTUYECKOM paboThl C y4Yy€TOM MMEIOIIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH Y4eOHOTo IpelMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JAenaTh
OCO3HAHHBII BBIOOp, apryMEHTHUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 34 pEIICHHUE; OLICHUBATh
npUOOPETEHHBIH OIBIT,
CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHHUIO SPYIUIIUH B 00J1aCTH (PU3UKHU, TOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAIbHBIN MHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JEATEIbHOCThH, OLIEHHWBATH
COOTBETCTBHUE PE3YyJIbTATOB LEIAM;
BJIaJICTh HaBBIKAMU M103HABATEIbHON peduIeKCUU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
Y MBICJIUTEJIBHBIX MPOLECCOB, X PE3YyJIbTaTOB HOCHOBAHUM;



HCIIOJIb30BaTh MPUEMBI PeIIEKCHH JJIsl OLIEHKH CHUTYalllH, BRIOOpa BEPHOTOPEIICHNUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO NMPUHUMATh PELICHUS MO UXCHUKEHUIO;

INPUHUMATh  MOTUBBl W AapPryMEHTBl  JIpyrUX HpU aHaJIU3€  pPe3yJbTaTOB
NEeSATEIbHOCTH;

NpUHUMATD ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA,

NpUHUMATh  MOTHUBBI U AapPryMEHTBHl  JIPYTUX TNpPU aHAJIM3E  pPEe3y/IbTaToB
NeSITENIbHOCTH;

NPU3HABATh CBOE MPABO M MPABO JPYTUX Ha OIIHUOKH.

B npornecce qoctrkeHNs TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTrpamMMbl MO (GU3HKE TS
YPOBHSI CpeHero oomiero o0pa3oBaHusi y 00y4arOIIUXCS COBEPILIEHCTBYETCS AMOLIMOHAIBHBII
MHTEJUIEKT, IpeanoaralomuichopMUpOBaHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOECOCTOSHUE,
BUJICTH HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B ceOe;

CaMOperyJIUpOBaHUsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBO€ MOBEJICHHE, CTIOCOOHOCTh aJallTHPOBATHCS K SMOIIMOHAILHBIM U3MEHEHHUSIM U MPOSBIISATH
TUOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTpPEMIICHHE K JOCTHXKEHHMIO L€ U YyCIEeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JApYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COYYBCTBUIO M CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOLICHUSIC JPYTUMHU
JOIbMU, 3a00TUTHCS, TPOSBISATH MHTEPEC U pa3pemiaTh KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenust B 10 ki1acce npeaMeTHbIe pe3yiibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
OTpaxkaTh c()OPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax posib U MecTO (U3UKU B (HOPMUPOBAHHM COBPEMEHHOU
Hay4YHOU KApTHUHBI MHUpPA, B PAa3BUTHM COBPEMEHHOM TEXHHKU M TEXHOJIOTMH, B NMPAKTUYECKOU
eATEIIbHOCTH JIFOJIEH

YUUTBIBATh TPAHMIBI NPUMEHEHUS HU3YyYEHHBIX (PU3MUECKUX MOJEeNel: MaTepuanbHas
TOYKa, MHEpUUaIbHAs CHCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TENO, UACATBHBIM ra3, MOIEIU
CTPOEHHsI Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCYHBIM SJIEKTPUUYECKHM 3apsj NPHU pElICHUU
¢bu3nyeckux 3aaay;



pacno3HaBath (U3HUECKHE SBIEHUS (IIPOILECCHh) M OOBSACHAThP MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKON TEOpPUM CTPOEHHUS BEIIECTBA U DJIEKTPOIUHAMUKH:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBIKEHHE, CBOOOJTHOE IaJieHHue Tell,
JBIDKEHUE TI0 OKPYKHOCTH, HHEPIIUS, B3auMo/ielicTBre T, Tuddy3us, OpOyHOBCKOE IBUKEHUE,
CTPOCHHE >KHJIKOCTEHHU TBEPIBIX TeJ, M3MEHEHUE 00BEMA TeNl MPU HarpeBaHUU (OXJIAKICHUH),
TEIJIOBOE paBHOBECHE, WCIIAPEHUE, KOHJICHCAlLlUsl, IUIABJICHUE, KPUCTAJUIM3alUsl, KHUIICHUE,
BJIAKHOCTh BO3/1yXa, TOBBIIIEHUE JIaBJICHUA ra3a IMpu €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBS3b
MEXKJy NapaMeTpaMu COCTOSIHUSI ra3a B H30Mpolleccax, JJIEKTpu3alus Tell, B3auMOJICHCTBUE
3apsa0B;

OTHCHIBATh MEXAHWYECKOE IBUKCHHE, WCIOJB3Ys (M3MUECKHUE BEIMYMHBI: KOOPIWHATA,
MyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia, UMIYJbC Tejla, KMHETHYecKas
SHEpTHsi, TOTCHIMAIbHAS JHEPrus, MEXaHWYecKas paboTa, MEXaHHMYECKas MOIIHOCTh; TNpHU
OIMCAaHUU MPABUIILHO TPAKTOBATH PU3NYECKUI CMBICI HCIIOIb3yEMbIX BETHUMH, X 0003HAUCHUS
W CJIMHHUIIBI, HAXOIUTh (OPMYJIBI, CBSA3BIBAIONINE JAHHYIO (U3HUYECKYIO BEIMYMHY C JAPYTUMU
BCIIMYHMHAMU;

ONHUCHIBATh HW3Y4YEHHBIC TEIJIOBbIE CBOMCTBA TEM W TEIUIOBBIC SIBJICHHUS, HCIOIb3Ys
(¢u3nuecKre BEIUYHMHBL: JaBJICHHWE Tra3a, TEMIeparypa, CpeaHss KHHETHUYECKas dSHEprus
XA0THYECKOTO JBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTU4YHAs CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHsISI HHEprusi, paboTa rasza, KOd(PQPUIUEHT MOJIE3HOTO ACHCTBUS TEIIOBOTO
JBUTATENIS; IPU ONTUCAHHUH MPABUIILHO TPAKTOBATh (PU3NYECKUIT CMBICI HCIIONIb3YyEMbIX BETUYHH,
WX O0O3HAUCHUS W CIUHUIIBI, HAXOJWUTh (OPMYIIBI, CBS3BIBAIOIINE IAHHYIO (DU3HUYECKYIO
BEJIMYUHY C APYTUMH BEITUYHHAM;

ONUCHIBaTh M3YYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (GU3UYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsis, DJIEKTPUYECKoe MoIe,
HanpsHKEHHOCTh MOJS, MOTEHLUMAN, pPa3HOCTh MOTEHIMANOB; MPHU OMNHCAHUU MPABUIBHO
TPaKkTOBaTh (U3MYECKUN CMBICT HCIOJb3yeMbIX BEIWYMH, WX OOO3HAYEHUS W CIUHUIIBI,
YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO0 BEJTUUYMHY C IPYTUMHU BEIMUYMHAMU,

aHAM3UPOBATh (U3UYECKHE TPOIECCHl U SIBICHUS, WCIONB3Ys (U3MYECKHUE 3aKOHBI U
NPUHLIUIBL: 3aKOH BceMupHoro tsaroreHus, I, II u III 3axkoHsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKOW IHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, TPUHIUIT CYNEPIIO3UIINHN CHJI, TTPUHITUIT
paBHOIPaBUS WHEPIUATBHBIX CUCTEM OTCUETA, MOJICKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, TA30BbI€ 3aKOHBI, CBA3b CPEIHEH KUHETUYECKON SHEPruu TEIUIOBOIO JBUKEHUS
MOJIEKYJT C aOCONIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUS
BJIEKTPUYECKOTO 3apsia, 3aKkoH KylnoHa, pu 3TOM pa3indaTh CIOBECHYIO



(hopMYyTUPOBKY 3aKOHa, €r0 MaTeMAaTHYEeCKOE BBIPAKEHHWE W YCIIOBUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MALIMH, IPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3nuyarh yciaoBUs UX O€30I1aCHOTO MCIIOJIb30BaHMs B TOBCEJHEBHOM JKU3HU;

BBITOJIHATh SKCIIEPUMEHTHI I10 HCCIEOBAaHUIO (U3UYECKUX SBICHHNA M IPOLECCOB C
UCTOJB30BAHUEM TMPSIMBIX M  KOCBEHHBIX M3MEpPEHHH, TMpH ITOM  (POpMyIupoBaTh
pobaemMy/3afauy U THIoTe3y y4eOHOro SKCIEpUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEATI0AKEHHOTO
000pyI0BaHus, IPOBOAUTH OIBIT U (OPMYJINPOBATH BHIBOJIBI;

OCYILECTBIISATh MpPSIMBbIE W KOCBEHHBIE H3MEpPEHHS (PU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMPATh ONTHUMANBbHBIA CIIOCOO HM3MEPEHUs] U HUCIOJIb30BATh H3BECTHBIE METOJbl OLIEHKH
MOrPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NIECKIMHU BEIIMYMHAMH C UCTIOIB30BAaHUEM MIPSIMBIX
U3MEPEeHUH, Mpu 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (DMKCHUPOBATh pE3yJbTaThbl MOJYYEHHOM
3aBUCUMOCTH (PU3MYECKHUX BEJIMUUH B BHJIE TaOIMIl M I'paMKOB, 1€1aTh BHIBO/IBI 110 PE3YJIbTaTaM
UCCIIC/IOBaHHS;

coOmoaTh TMpaBmia O€30MacHOTO Tpyla NPH TPOBEICHUHM HCCICIOBAaHMA B paMKax
y4eOHOr0 HKCHEpUMEHTa, Y4yeOHO-UCCIIENOBATENIbCKOM W MPOEKTHOW JEeSATEIbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000py10BAHNUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PHU3MYECKOW MOJENbI0, HCIONb3Ys
¢bu3nveckne 3aKOHBI M NMPUHLUIIBI, HA OCHOBE aHAIIN3a YCJIOBUS 33JauMBHIONPATh (PU3NIECKYIO
MOJIENIb, BBIICNATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOOUMBIE Uil €€ pelIeHHS,
MIPOBOJIUTH Pacy€Thl U OLIEHUBATh PEAIbHOCTh MOJIY4YE€HHOI0 3HaUeHUs! (PU3NUECKOM BETMUNHBL;

pelaTh KaueCTBEHHbIE 3aJlaud: BBICTPaMBATh JIOTUYECKU HEMPOTHBOPEUYHMBYIO IETIOUKY
paccyXJeHH ¢ Oopol Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;

UCTIOJTb30BaTh npu peleHnH y4eOHBIX 3a1a4 COBpPEMEHHBIC
UH(POPMALIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAlMUU
IIPEJCTaBICHNUs Yy4eOHON M Hay4yHO-TOMYJISIpHOW MH(pOpMAIMU, TOTYYEHHON HM3pa3IUYHbIX
MCTOYHHUKOB, KPUTUYECKH aHATM3UPOBATH MOTYyIaeMyI0 HH()OPMAIIHIO; TPUBOAUTE IPUMEPEI
BKJIaJ]a POCCUMCKUX U 3apyOeX HBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAYKH, O0BsICHEHHE
IIPOLIECCOB OKpPY)KAaIOIIer0 MHpa, B pa3BUTHE

TE€XHUKU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUYECKHE 3HAaHUSA MO (U3MKE B TMOBCEIHEBHOM JKHM3HU JUIs
oOecnieueHns 0€30MacHOCTH MpU OOpalieHuu ¢ MpudopaMu U TEXHUYECKUMU



yCTpOMCTBaMHU, JUIsl COXPaHEHUs 310pPOBbs U COOMIOACHHSI HOPM 3KOJIOTHYECKOrO TMOBEICHUS B
OKpY>Kalolleu Cpee;

paboTaTh B rpyIIe ¢ BHIMOIHEHUEM Pa3IMYHBIX COLIMATIBHBIX POJIEH,INIaHUPOBATh paboTy
TpyNNbl, palMOHAIbHO pacHpenessiTh OOA3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaH/JApPTHBIX CHUTYyalUsX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)I0r0 M3 YYaCTHUKOB I'DYIIIbI B
pellIeHne paccMaTprUBaeMO POOIIEMBI.

K xonny oOyuenus B 11 kjacce npeameTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPaxX PoJib U MecTO (HU3NKUA B (HOPMUPOBAHHHM COBPEMEHHON
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHUKH W TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITeNIbHOCTH JIFOJICH, 11€JI0CTHOCTh U €AMHCTBO(U3UUECKON KapTUHBI MUPA;

VUUTHIBATh TPAHULBI MPUMEHEHHUS HW3YYCHHBIX (U3MYECKUX MOJENe: TOYeUHBIN
ANEKTPUYECKUH 3apsi, JIyd CBETA, TOUEUHBI HCTOUHUK CBETA, JIEpHAsi MOJEJIb aTOMa, HyKJIOHHAs!
MO/IENIb AaTOMHOTO SiIpa MPH pelIeHN: (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (TMpoIecchl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBOUM (DM3HKH: 3JEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEMCTBHMS TOKa, B3aUMOJIECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHIYKIMS, ACWCTBME MAarHUTHOIO IOJs Ha IMPOBOJHUK C TOKOM U JABIDKYIIMHCS 3aps,
ANIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIPOCTPaHEHUE CBETa, OTPaXKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus u MOJSpU3ALMs  CBETa, JUCIEPCHS CBETa,
dotoanekrpuyeckuit 3pdext (hororddekr), cBeToBOE JaBlIeHNE, BOSHUKHOBCHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/ia, ECTECTBEHHAsl U UCKYCCTBEHHAs paAOAKTUBHOCTH;

OIUCBHIBATh M3YYEHHBIE CBONCTBAa BEIIECTBA (AJIEKTPUUECKUE, MArHUTHbIE, ONTHYECKUE,
JIEKTPUUECKYI0 MPOBOJUMOCTb PA3JIMYHBIX CPEI) U DJIEKTPOMATHUTHBIEC SIBIEHUS (IPOLIECCHI),
UCHONB3YSl (PU3MUECKHE BEJIUYMHBI: DJIEKTPUYECKHI 3apsj, CHjla TOKa, 3JIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHNE, PA3HOCTh MTOTEHIINAJIOB, AJIEKTPOABIKYILAs CUa,
paboTa TOka, MHIYKIMS MarHUTHOTO Mojs, cuia Ammepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHsl 3JIEKTPHUUECKOr0 M MAarHUTHOTO IOoJiel, Mepuoa M 4acToTa KosieOaHui B
KoJ1e0aTelbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IMPOILIECCE TaPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (OKyCHOE pacCTOSIHME M ONTHYECKas CWjia JIMH3bL, NPU ONUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT HCHOJNb3YyEeMbIX BEJIMYMH, MX OOO3HAueHHs M EAMHHULIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTMMHU BEIMYMHAMUY;



ONHUCBHIBATh M3Y4YEHHBbIE KBAaHTOBBIE SBJIECHUS M IIPOLIECCHI, HCHOIb3Ys (U3NUYECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTUS H
umnynbc (OTOHA, MEpPUOJ IoJlypaclajga, SHEpPrus CBSI3U ATOMHBIX fA1ep, NPH ONHCAHUU
IIPaBUIBHO TPAKTOBaTb (U3NYECKUH CMBICI HCIOJIb3YEMBbIX BEJIWYMH, UX OOO3HAueHHs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIIME JAHHYI (PU3UYECKYIO BEIHUYUHY C APYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3NIECKOM BETMUNHBL;

aHATM3UPOBaTh (PU3MYECKHE MPOLECCHl W SIBICHUS, UCHOIBb3ysd (U3NYECKHE 3aKOHBI U
OpuHOUNBL:  3akoH OMa, 3aKOHBI TIOCJIEJOBATEIILHOTO W MApalIeIbHOTO  COCIUHEHHS
IIPOBOJHUKOB, 3akoH Jlxkoyns—JleHa, 3akoH SJIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH
IPSIMOJINHEHHOTO PaclpOCTPaHEHUsl CBETA, 3aKOHBbl OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OHHIITEHHa 1Ia (oTodPdeKTa, 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH
COXpaHEHHS HMITYJIbCa, 3aKOH COXPAaHEHHs DJIEKTPUYECKOTO 3apsiaa, 3aKOH COXPaHEHUS
MaccoBOro 4Mcia, HocTyiarel bopa, 3akoH pajnMOaKTHBHOIO pacraja, Ipu 3TOM pa3iindyarh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BbIPRKEHUE U YCIIOBHS (TpaHULIBL,
00J1acTH) TPUMEHUMOCTH;

OIpesieNATh HalpaBlieHUEe BEKTOpa MHAYKIUM MAarHuTHOIO IOJIS HPOBOJHHMKAC TOKOM,
cuisl AMriepa u cuisl Jlopenua;

CTPOWTH ¥ ONKCHIBATh N300pakeHNE, CO3/1aBAEMOE TNIOCKHM 3€pPKaJIOM, TOHKOW JINH301;

BBINOJIHATh SKCIIEPUMEHTHI 110 HCCIIEOBAHUIO (U3UYECKUX SBJICHUH M IPOLECCOB C
UCIOJb30BAHUEM MPSIMBIX M  KOCBEHHBIX M3MEpPEHMH: Tpd 3TOM  (POpPMYJIHPOBATH
npobiemMy/3agady u TUIIOTE3y y4eOHOTo SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OIBIT U POPMYIIMPOBATH BHIBOJIBI,

OCYILECTBIISATh MpPSIMBbIE U KOCBEHHBbIE H3MEpPEHHs (QHU3UUECKUX BEJIWYMH, INPH 3TOM
BBIOMPATh ONTHMAIBHBIA CIIOCOO W3MEPEHUS W HCIOJIb30BATh HM3BECTHBIC METOBI OICHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOIb30BAHUEM MPSIMBIX U3MEPEHHIA:
IIPU 3TOM KOHCTPYMpOBATh YCTaHOBKY, (DPMKCHUPOBATh PE3yJbTaThl MOJYYCHHOH 3aBHCUMOCTH
(GU3NYeCKUX BEIMYMH B BHAE TaOMUIl W TpapuKOB, elaTh BBIBOJIBI 1O pe3yJibTaTaM
WCCIIE/IOBAHMS,

cobuoiaTh MpaBuia O€30MacHOro Tpyla MpU TNPOBEICHUM HCCIEIOBaHMM B paMKax
y4eOHOTr0 HKCHEpUMEHTa, Y4yeOHO-UCCIIEOBATENbCKONM W MPOEKTHOW JEeSATETbHOCTH C
WCTIOJIH30BAaHUEM M3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHUS;

pemarh pacuy€THBIE 3aJa4d C SIBHO 3aJaHHON (PH3MYECKOW MOJENBI0, HCIIONb3Ys
¢u3nyeckre 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a7aui



BBIOMPATh (PU3HYECKYIO MOJICIb, BICIATh (PU3NUECKHE BEIMYUHBI U (HOPMYJIbI, HEOOXOIUMBIC
it e€ pelIeHUs, NPOBOJUTH pacuéThl W OICHWBATh PEATBHOCTh IIOJYYEHHOTO 3HAYCHUS
(bU3NYECKOil BETMUNHBL;

peliaTh KA4YCCTBCHHLIC 3a/1a4n: BLICTPANBATD JIOTUYCCKU HEIIPOTHUBOPCUUBYIOLCIIOYKY
paccyXJIeHHI ¢ ONOPOW Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3MUYCCKHE SBICHUS;

UCTIOJIb30BaTh npu peleHuH y4eOHBIX 3aJ1a4 COBpEMEHHbIE
MH(GOPMAIMOHHbBIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALIMUN
MPEJCTAaBICHUS YI€OHON M HAayYHO-TIOMYJSPHON WH(GOpPMAINU, TTOTYYEHHONW U3Pa3INnYHbBIX
WCTOYHHUKOB, KPUTHYECKU aHAJIH3UPOBATh MOJTYyYaeMyr0 HH(OPMAIIHIO;00bSICHATh

NPUHIUIBL  IEHCTBUSMAIINH, npubopoB U TEXHHYECKUX

YCTPOMCTB, pa3inydaTh YCIOBHUS MX O€30MAaCHOTO HUCIOJIb30BAHUS B MTOBCEIHEBHOM
JKU3HHU,

IPUBOIUTH TIPUMEPHI BKIIA/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB BPa3BUTHE
HAyKH, B O0BSICHEHHE MTPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCII0JIB30BAaTh TCOPECTHUIYCCKUC 3HAHUSA T10 (1)I/ISI/IK€ B HOBCGI{HGBHOﬁ KU3HU I
obecriedeHrst 6€30MaCHOCTH MTPHU OOPAIICHNH C TPUOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH,
JUISL COXPaHEHHS 3I0POBbS U COOJIOJICHUS HOPM KOJIOTUYECKOTO ITOBEICHUS B OKPYKAFOIICH
cpene;

paboTate B TpyNIE C BHIIOJIHEHHUEM PA3IMYHBIX COLUAIBHBIX POJICH,INIAHUPOBATH paboTy
IpyHnbl, paldOHAJIBHO pacHpelesTb OO0S3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B
HECTAaHIAPTHBIX CUTYAIMsIX, aJ[CKBAaTHO OLICHUBATH BKJIAJ KaKIOTO M3 YYACTHHKOB TPYIIBI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3nesioB M TeEM (mudpossbie)
Ne i/t Kontposnbnbie | IpakTHueckne
NMpOorpaMMabl Bcero o0pa3zoBaTejbHbIE
PadoThI PpadoThI
pecypchl
Pazgen 1. PUSUKA U METOAbI HAYUHOI'O ITIO3HAHMUSI
Bubnnoreka [IOK
1.1 duszrka U METObI HAYYHOT'O TTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
29 Jiunamuka 7 bubnuoreka [{OK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 Brbmorexa LOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Pazgen 3. MOJIEKYJIAPHASY ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOU 9 1 bubanorexa [IOK
’ TEOpUHU https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJUHAMUKH 10 1 bubmorera [IOK
https://m.edsoo.ru/7f41bf72

13 ArperaTHble COCTOSIHHSL BELIECTBA. 5 bubnunoreka [IOK

®a30BBIE IEPEXOIBI

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




Hroro no pazneny 24
Pa3znen 4. DJIEKTPOAUHAMHUKA
bubnuoreka IJOK
4.1 2 10
flekTpoctaTuia https://m.edsoo.ru/7f41bf72
49 IToctosuubI dnekTpudeckuii Tok. Toku B 12 bub6mmoreka [JOK
’ pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KITACC

KoaunuecTBO 9acoB JJIeKTPOHHBIE
HaumenoBaHue pa3gesioB M TeM (mudposBbie)
Ne /it Kontpoabnbie | IIpakTHueckue
NPOrpamMmMbIl Bceero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarautHoe noje. DIeKTpoMarHuTHas 11 1 3 bubmmorexa [JOK
' VH Y KI[HsI https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHbBI
71 MexaHu4ecKre U 3JIEeKTPOMarHUTHBIE 9 1 bubmmorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
59 MexaHu4eckne M AJIEKTPOMarHUTHBIE 5 | bubmmorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢c
2.3 Onruka 10 3 bubnnorera TIOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasnea 3. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH

31 OCHOBBI ClIeIMAIBHOM TEOpUHU 4 ! bubmmoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pa3neny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DeMEeHTH KBAHTOBOM ONTUKH 6 bubnmorexa HOK

https://m.edsoo.ru/7f41c97¢c




bubnnoreka [IOK

4.2 Ctpoenue atoma 4
https://m.edsoo.ru/7f41c97c
b K
4.3 AToMHOE SIAPO 5 nommorera [0
https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Pazngea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

5.1 DJEeMEHTBI aCTPOHOMHUHU U acTPOPHU3UKU 7 bubanorera OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znea 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o0maroniee MOBTOPEHUE 4 Etptlfsj?/ljifcll(sigrou};f4lc97c
Wroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
JJIeKTPOHHBbIE
Ne nugposbie
Tema ypoka bp
n/n o0pa3oBaTe/bHbIE
pecypchl
®du3uka — HayKa O IPUPO/IE.
Yia o HpHp Bu6mnorexa LIOK
1 HayuHble MeTOIBI TO3HAHUS
https://m.edsoo.ru/ff0c32e2
OKPYXKaoIIero Mupa
Ponb 1 MmecTo Gusuku B

) (dbopMupOBaHUN COBPEMEHHOM bu6mmorexa [JOK
Hay4HOM KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN NI TEIbHOCTH JIIOAEH
MexaHnueckoe JBUKEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO bu6nunorexa [JOK
JIBkeHusa. llepeMenienue, CKOPOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE NPSAMOIUHENHOE bubnunorexa IJOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MIPSMOIMHEITHOE bu6mmorexka [JOK
JBU)KCHUE https://m.edsoo.ru/ff0c372e

6 CroOoaHoe majienre. Y CKOpeHue bubnnorexa [IOK
CBOOOIHOTO HaJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe 1BUKEHUE.

. bubnuoreka IIOK
7 JIBrkeHre MaTepHaIbHON TOYKH II0
https://m.edsoo.ru/ffOc3ada
OKPYHOCTHU
8 [TpuHnun otHocuTenbHOCTH [anuies. bubnunorexa [IJOK




WuepupnanbHble CUCTEMBI OTCUETA.
[TepBsbiii 3akoH HetoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunoun

bubmuoreka IIOK

9 cyneprosuuuu cwi. Bropoii 3akoH
yHep H p . https://m.edsoo.ru/ffOc3be8
HprotoHa aist MarepuanbHON TOUKH

10 Tpetnii 3akon Herotona st bu6mmoreka [JOK
MaTEepUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro Tsarotenus. Cuna

buobnuoreka IIOK
11 Tsixectu. [lepBast kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent tpenus.

P b P Bbubanorexa [IOK
13 Cuna CONpOTUBIICHUS NPU ABHKEHUU
https://m.edsoo.ru/ff0c3f76
TeJjia B )KUJAKOCTH WJIU ras3e
[TocTynarensHOE U BpalaTeabHOE

14 JIBI>KEHUE a0COJIIOTHO TBEPAOTO Tena. bubnuoreka [[OK
MowmeHnTt cunbl. [Inedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TEIA
NMnynbc MaTepuantbHON TOUYKH,

15 CHCTEMBI MaTepHUaJIbHBIX TOYEK. bu6mmoreka [JOK
HNmnynsc cuibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMiyJbca. PeakTuBHOE JBUKEHUE
Pa6oTra 1 MOIITHOCTB CHJTHI.

16 Kunernueckas sHeprus matepuanbHON bu6nmnorexa JOK
Touku. Teopema 00 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW YHEPT U

17 TToTenumnanbHast SHEPTUA. bubmmoreka IIOK




[loTeHumanbHasi 3HEPTUsl yIpyro
nehopMUpPOBaHHOM MPYKUHBI.
[ToTeHnmanpHas YHEprus Tena BOJI3u

MOBEPXHOCTHU 3EMITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHumanbHbIE U HEMTOTEHLIMATbHbBIE
cunbl. CBsi3b pabOTHI
HEMOTEHIIUAJIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKOU YHEPTUU CUCTEMBI TEl.
3aK0H COXpaHEHUsI MEXaHUIeCKOU
SHEpPruu

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

19

JlaGopaTopnas pabora
«HccnenoBanue cBA3U pabOTHI CUJIBI C
U3MEHEHUEM MEXaHWYeCKOW YHEPTUU
Teja Ha MPUMEPE PACTSIKESHUS
PE3UHOBOTO KI'yTay

20

KonTtponbHas pabora no reme
«Kunemaruka. J[nHamuika. 3aKoHbI
COXPaHEHUs B MEXaHHUKEY

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

21

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
KHHETH4eCcKoi Teopun. bpoyHoBCKOE
newxenue. Auddysus

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKECHUS U
B3aMMO/JIEVCTBUS YaCTHUIL] BEIIECTBA.
Moaenu cTpoeHus Ta30B, KUAKOCTEN
1 TBEPABIX TEI

23

Macca monexyin. KonuuectBo
BemiectBa. [locTossHHAss ABoraapo

24

TemoBoe paBHOBecue. Temmneparypa




u e€ mamepenue. lllkama Temmepatyp

Lenbpcus
’5 Wneanpnsnii taz 8 MKT. OcHoBHOE bubnuoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemnepaTypa Kak mMepa
26 CpeIHel KHWHEeTHIECKOW YHEPTHH bu6mmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kmnanelipona
27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas paboTa
)3 «MccnenoBanue 3aBUCUMOCTH MEXTY
rnapameTpaMu COCTOSTHUS
pa3pexKEHHOI 0 ra3a
79 M3onpouecchl B uACaIbHOM ra3e U ux bubnuorexa [JOK
rpaduuecKoe npeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sneprus
TEPMOJUHAMHUYECKON CUCTEMBI U
30 crocoObl e€ m3meHeHus. Komudectso bub6nmnorexa [JOK
TETJI0THI U paboTa. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOIO MJI€aTbHOIO
rasza
31 B bubnuoreka [[OK
W/JIbI TEIUIONEepe1aun
A e https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEMIIOEMKOCTD BEIIECTBA.
bubnuoreka IIOK
32 KonnuecTBo TENMIOTH IpHU
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnuabdaTHblil mpouecc
13 IlepBEbIii 3aKOH TEPMOJAUHAMUKU U €TO bubnuoreka [{OK

IMpUMCHCHUEC K U30IIpouecccaM

https://m.edsoo.ru/ffOcSefc




HeobpaTumocTs mporieccoB B

bubmuoreka IIOK

34 .B 5
FIPHpOZiC. DIOPOH 3akon https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU

35 [Mpunnun nevicreus u KI1J] TeroBoi bu6mmorexa [JOK
MalluHBI https://m.edsoo.ru/ff0c600a

36 Hwkn Kapuo u ero KI1/]

37 DKOJIOTHYECKHE MPOOIIEMBI
TETIOPHEPTeTUKHU

13 O6o6marmuii ypok «ModekynsapHas bubnunorexa [IOK
¢uszuka. OCHOBBI TEPMOIUHAMHUKI https://m.edsoo.ru/ff0c6938
KonTtponbnas pabora mo reme

39 «MonexynsipHas ¢puszrka. OCHOBBI brbamorexa OK

Y ' https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMHUKW»

40 [Tapoo6pazoBaHue U KOHIEHCALIUS. bubnuotexa [JOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOComoTHAs 1 OTHOCHUTENIbHAS

. bubnuoreka [[OK
41 BJIQXKHOCTb BO3]lyXa. HachblleHHbIH
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraniuueckue u

4 amopdubIe Tema. AHU30TPOIIHS bu6nmnorexa [JOK
CBOMCTB KpucTaioB. XXunkue https://m.edsoo.ru/ff0c65f0
KpucTtayuibl. COBpeMEHHbIE MaTepualbl
[InaBneHue U KpHUCTaIIM3ALHUS.

43 V IeNLHAS TerioTa TUiaBe bu6nmnorexa [JOK

pHAsl TETUIOTA TIJIABJICHUS.
et T Tapd https://m.edsoo.ru/ff0c6708
CyO6numarust
bu6 OK
44 YpaBHEHHE TETJIOBOTO OanaHca nosmorexa L]

https://m.edsoo.ru/ff0c6820




DJeKTpu3anus Tel. DINeKTPUIECKU

45 n bubnuoreka [IOK
3aps. J(Ba BUAA 3JE€KTPUUYECKUX
pA o P https://m.edsoo.ru/ff0c6bcc
3aps0B
ITpoBOIHUKH, TUDJICKTPUKU U
P P bubnuoreka [IOK
46 MOJTYTIPOBOJHUKHU. 3aKOH COXpaHEHUS
https://m.edsoo.ru/ff0c6bcc
AJIEKTPUUECKOT0 3apsiia
B3aunmopeiicTBue 3apsaoB. 3aKoH
. . Bbubnnorexa [IOK
47 Kynona. ToueuHblii 351eKTpUYECKHIA
https://m.edsoo.ru/ffOc6ce4d
3apsig
Hanpsk€HHOCTB DIIEKTPUYECKOrO
43 nond. [TpuHiun cynepnouuuu bu6mmorexa [JOK
3JIEKTpUUecKux nonuei. Jluauu https://m.edsoo.ru/ff0c6df2
HaNpPsIKEHHOCTH
Pabora cun anekTpocTaTuyecKoro
Bbubanorexa [IOK
49 nons. [lorennuan. Pasnocts
https://m.edso0o0.ru/ff0c6£00
MTOTEHIINATOB
[TpoBOTHUKY U TUATIEKTPUKH B
P P bubnuoreka [[OK
50 3JIEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
Jusnextpuueckas MPOHHUIIAEMOCTb
. Buobmmorexa IIOK
51 Onekrpoémkocts. Konaencarop 1
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TJIOCKOTO
Bbuobnuoreka LIOK
52 KOHJICHCATOpa. DHEPrUs 3apsHKEHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaboparopHas padora "V3mepenune
3IEKTPOEMKOCTH KOHJeHcaTopa"
54 IlpuHuun necTBUS U NPUMEHEHHE

KOHACHCATOPOB, KOITHUPOBAJIBLHOI'O




amnmapara, CTpyHHOro puHTepa.
DneKkTpocTaTu4YecKasl 3ailuTa.
3a3emyIeHHE SIEKTPONPHOOPOB

55

DNEeKTPUUYECKUI TOK, YCIOBHUS €ro
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hampsixenue.
Conporusnenne. 3akod Oma Js
y4acTKa Ienu

56

[TocnenoBarenbHOE, MapajlIesIbHOE,
CMEIIaHHOE COeUHEHUE
npoBoIHUKOB. JlaboparopHas pabora
«M3yueHne cMemaHHOrO COeTMHEHUS
pE3UCTOPOB»

buobnuoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB 3JI€KTPUIECKOTO
Toka. 3akoH xoyns-Jlenua

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

58

3akon OMa J1J1s1 TOJTHOM (3aMKHYTOM )
anekTpudeckor nenu. Koporkoe
3ambikanue. Jlaboparopuas pabora
«M3mepenne DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHHSD)

Bbuobnuoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAs! MPOBOAMMOCTb TBEPIBIX
METaJlJIOB. 3aBUCUMOCTh
COINPOTHUBIIEHUS] METAJJIOB OT
temrepaTypbl. CBEpXIpOBOAUMOCTD

60

DJIEKTPUYECKUH TOK B BaKyyMe.
CBoOMCTBa AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBOgHUKH, UX COOCTBEHHAs U
IpuMecHas MpoBoAUMOCTh. CBOICTBA
p—n-nepexona. IlomynpoBOIHUKOBBIE

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae




pUOOPHI

DNEeKTpUYECKUI TOK B pacTBOpax 1

62 pacmiaBax 3JIEKTPOJUTOB. bu6mmorexa [JOK
ONEKTPOIUTHYECKAS JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoJIn3
DNEeKTPUYECKUil TOK B razax.

63 CaMOCTOSTETBLHBIN U bu6mmoreka [JOK
HECaMOCTOSITENIbHBIN pa3psia. MomaHusl. https://m.edsoo.ru/ffOc84ae
[Tnazma
DnekTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTHYECKOE bubnuorexa [JOK
npuMeHenue. llpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
06e30nacHOCTH

65 O06o06maromuii ypok bubnuoreka [IOK
«DNEKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KontponbHas paboTa o Teme

66 «Qnekrpocraruka. [locTosHHBIN bub6nmnorexa [JOK
BIEKTPUUYECKUU TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMUHBIX Cpeax»

67 PesepBubiii ypok. KoHTponbHad bub6nmnorexa [JOK
pabota mo teme "DnekTpoanHamMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. O600maromui ypox bubmmoreka [JOK

o Temam 10 kiracca

https://m.edsoo.ru/ffOc8f6¢




11 KITACC

JIeKTPOHHbIE
Ne Tema ypoka nudpoBbIe
n/n o0pa3zoBaTejbHbIE
pecypchl
IlocTossHHBIE MArHUTBI U UX

1 B3auMoercTBUEe. MarHuTHOE IIOJIE. Bbubnnorexa [IOK
Bexkrop marautHOM nHAyKuu. JIuauu | https://m.edsoo.ru/ff0c9778
MarHuTHOM MHAYKLIUH
MaruutHoe 1noje NpOBOJHUKA C

) TokoM. OnbIT Dpcrea. bubnmoreka [HOK
BzaumopeiicTBre MPOBOJAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlabopatopnas padora «3yueHue bubmmoreka [JOK
MArHUTHOTO TIOJISI KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBMe MarHUTHOTO TMOJISl Ha
NpOBOAHUK ¢ TOKOM. Cuina Ammepa.

4 JlabopaTtopnas pabota bubnunoreka HOK
«Uccnenosanue nercrBus https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHUTa Ha paMKy ¢
TOKOM»

JeiicTBue MarHUTHOTO NOJISI HA

5 JIBIKYIIYIOCS] 3apsDKEHHYIO YaCTHILY. bubmmoreka [JOK
Cuna Jlopenma. PaGora cuibt https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMaruutHas MHAYKIMs. [loTok

BEKTOpa MarHuTHOM nHaykuuu. IJ1C




WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
unayknuun dapanes

JlaboparopHas paboTa
«HccnenoBanue sIBJI€HUS

3JEKTPOMArHUTHOU WHIYKIIHI

butnmuorexa LIOK
https://m.edsoo.ru/ffO0cal50

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. IIC caMOMHAYKIUH.
OHeprusi MarHUTHOTO MOJIs KaTYyIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE IOJIE

Bubnuorexa LJOK
https://m.edsoo.ru/ff0ca600

TexHHuueckne ycTpoicTBa U UX
NPUMEHEHUE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMATHUTBI, JJIEKTPOJABUIATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHL],
WHyKIMOHHAs [1€Yb

10

O6o06maromuii ypok «MaraurHoe
nose. DIEeKTPOMarHuTHasE MHAYKIIHS»

Bbubnunoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabora no reme
«MarHuTtHoe nosne.

DNEKTPOMArHUuTHAsT UHAYKIUS

bubnuorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OIHBIE MEXaHUUECKUE
KosieOanus. 'apMOHHYECKHE
KoJieOaHus. Y paBHCHHUE
TrapMOHHYECKHUX KOJICOaHUH.
IIpeBpamenne sHEprun

bubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopnas paGora
«MccnenoBanue 3aBUCHMOCTU
nepuoja MaJiblx KojaebaHuil rpysa Ha
HUTH OT IJTMHBI HUTH U MaCChI TPy3a»




14

Konebatenbubiii koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHNUs B
U/lealbHOM Kojie0aTeIbHOM KOHTYpE.
AHaNoOrusi MeXIy MEXaHUYECKUMU U
JJIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

butnmuorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3ak0oH
COXpPaHCHHUA SOHEPTHUH B UACAJIbHOM

K0J1Ie0aTeIbHOM KOHTYpE

Bubnuorexa LIOK
https://m.edsoo.ru/ff0cb9c4

16

HpeI[CTaBJ'ICHI/IC 0 3aTyXarmux
KoIeOaHusX. BI)IHY)KI[GHHBIC

MexaHudeckue konebanus. Pezonanc.

BBIHYXICHHBIC JJIEKTPOMAarHUTHBIC
KoJieOanus

butnuorexa LIOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennslit Tok. CHHYCOUJATbHBIN
MEPEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYJHOE U
JIEUCTBYIOIIIEE 3HAYEHUE CHJIBI TOKA U
HarnpsHKeHUs

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

18

Tpaucdopmarop. [Iponssoactso,
nepeaayda u norpebiaeHue

AJIEKTPUYECKOU SHEPrUun

19

YCTpoiCTBO U MPAKTHYECKOE
NPUMEHEHHUE AIEKTPUUECKOIO 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,
JIMHUH 3JIEKTponepenay

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKHe PUCKHU ITPHU
HPOU3BO/ICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonbzoBanus




3JIEKTPO’HEPIHH B TOBCEIHEBHOMN
YKU3HU

MexaHnuueckue BOJIHBI, YCJIOBUA

21 pactpoctpanenus. [lepuon. CkopocTb bubnmoreka HOK
pacrpoCTpaHEHHUs U JJINHA BOJHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHbie ¥ NPOAOIBHBIE BOJIHBI

2 3Byk. CkopocTh 3ByKa. [ pOMKOCTB Bbubnunoreka [IOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX

. butnuorexa LIOK
23 cBoiicTBa u ckopocTs. lllkana
https://m.edsoo.ru/ffOccfe0
SJIEKTPOMArHUTHBIX BOJH
[IpuHIIMTIBI paIuOCBS3H U

24 TeneBuieHus. Pa3Butue cpeacts
cBs13U. Paguonokanus

)5 Kontponbras padora «Konebanus u bubnmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeHOE pacpoCcTpaHeHHE

26 CBETa B OJJHOPOJHOM Cpefie. bubnuoreka [IOK
ToueuHblil HCTOYHHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBera. 3aKOHbI

bubnuoreka [IOK
27 oTpaxkenus cera. [loctpoenne
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B TNIOCKOM 3epKaje
[Ipenomnenne ceera. [TonHoe

)3 BHYTpEHHeEe oTpaxeHue. IIpenenbHplil bubmmoreka [JOK
YIoJl IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHUS

29 JlaGoparopnas pabora «3mepenue bubmmoreka [JOK




IoKa3aTeJid MPCIOMIICHUSA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue n3obpaxkeHuit B

butmuorexa LIOK

30 nunH3e. Dopmyna TOHKON JIMH3BI.
https://m.edsoo.ru/ffOcddle
YBenn4eHNne JTHH3BI
JlaGopaTopnas pabora
31 «HccnenoBanne CBOUCTB
M300paKCHUH B TUH3AX)»
Hucnepcus cBeta. COKHBIN cOCTaB
1 6enoro ceeta. LBer. JlabopaTtopHas
pabora «Habmronenue nucnepcuu
CBETa»
13 Wntepdepennus ceera. Audpakums bubmmoreka [JOK
cBeta. [ludpaknronnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTb CBETOBBIX BOJIH. Bbubnuorexa [JOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue nMpuOOPHI U YCTPOUCTBA H
yCIIOBHSI MX 0€30MacHOT0 NMPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 Kiaccuyecko mexaHuku. [loctynaTel bubnunoreka HOK
CIIeIMaTbHON TEOPUHN https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH.
37 3 bubnunoreka [IOK
aMe/1JIEeHUE BPEMEHH U COKpaIleHUE
p P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMITYJIbC PEISATUBUCTCKON
. Butnuorexa LIOK
38 yacTuIlpl. CBSI3b MAcChl C SHEPrUueu n
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi NOKOs
39 Kontponbras pabora «Onruka. bubmmoreka [JOK




OCHOBBI ClIEIMAIBHOM TEOpUHU

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEIIBHOCTHY
40 ®otonbl. ®opmyna [lnanka. Dueprus bubnmoreka HOK
¥ UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Bu6 LIOK
nbnnoreka
41 oroapdexra. O A.T.
Porodperr TP https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl potorddexra. YpaBHeHHE
N (%) b0 P bubnuoreka [IOK
42 Oitnmreiina nnsa gorosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dorodpdexra
Hasnenne ceera. OnwiTel 11. H.
43 Jlebenena. X €CKOe JIeHCTBUE Butanorexa [IOK
Ba. XUMUY HCTBH
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckne yCTpoucTBa U
MpaKTUYECKOe MPUMEHEHHE!
44
dorossieMeHT, (HOTOAATUHK,
conHeuHast 6aTapes, CBETOANO]
45 Penrenue 3aga4 no teme «IeMEHTHI bubnuoreka [IOK
KBAaHTOBOU ONTHUKI https://m.edsoo.ru/ff0d0302
Monpenb atoma ToMcona. OnbBITEH
bubnuoreka [IOK
46 Pezepdopra mo paccesHUIO O-YaCTHIL.
https://m.edsoo.ru/ff0d091a
IInanerapHuast Moaenb aToMa
b K
47 IToctynatsl bopa uosmorexa O
https://m.edsoo.ru/ff0dQafa
W3ny4yenue u noriomenne GOTOHOB
Butnuorexa LIOK
48 [P MEPEXO0JIE ATOMA € OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha ApYroi. Buasl criekTpoB
49 BonnoBbie cBoiicTBa yacTull. BomHbI bubnuoreka [JOK




ne bpoiins. KopnyckyisipHo-
BOJHOBOH ayanu3M. CrOHTaHHOE U
BBIHY)KJCHHOE M3ITy4eHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAANOAKTUBHOCTH. OMBITHI
Pesepdopna mo ompenenenuto cocrasa

paarOaKTUBHOI'O H3JIY4YCHUA

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

51

CaoiicTBa anb(da-, 6eta-, ramma-
n3nydeHus. Bausuaue
pPaaOaKTUBHOCTH Ha KUBBIE

OpPraHnu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DIJIEKTPOHHBIN ¥ TIO3UTPOHHBINA OeTa-
pacnaz. 'amma-uznydyenue

butnuorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B SI/IpPE.
Snepubie peakuuu. AnepHbiit
peaxtop. [IpoGaembl, TepCIEKTUBEI,
9KOJIOTMYECKHUE ACTIEKTHI S1€pPHOU
SHEPreTUKU

Bbubnuorexa LIOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTUlbl. OTKpBITHE

NO3UTpOHA. MeTo1bl HAOIIOACHUS U
PETUCTPALIMU DJIEMEHTAPHBIX YACTHII.
Kpyraslii ctonn « DyH1aMeHTaIbHbIE
B3auMoeucTBud. EQUHCTBO

¢bu3nyecKoi KapTUHBI MUPa»

Bbubnuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bug 3Bé3anoro neba. Co3sesaus,
HpKI/Ie 3Bé3I[I:I, IIaHETBhI, UX BHIUMOC
nsmxenne. CojtHeuHas cucTeMa




56

Comnne. ConHeuyHass akTUBHOCTD.
Uctounuk 3neprun ConHua v 38€31

57

3BE3bI, UX OCHOBHEIC
XapaKTePUCTUKU. 3BE3MBI TTIAaBHOU
MoCJIeOBAaTeILHOCTH. BHyTpeHHEe
crpoenue 3BE31. CoBpeMeHHbIE
MPEICTABJICHUS] O MPOUCXOXKICHUU U
spotonuu CoHIIA U 3BE3]

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u neuxenue ConHia B
INanaxruke. I'anaktuku. YépHble
JBIPBI B si/Ipax rajlakTUK

59

Bcenennas. PazOeranne raiakTuk.
Teopus bonbuioro B3psiBa.
PenukroBoe m3imydeHHE.
MeTaranakTuka

60

Hepemennsie mpobiemMbl acCTpOHOMUHU

61

KonTtponbHas pabora «D1eMeHTbI
ACTPOHOMHH U aCTPOPUZHKI

62

O6o6maromuii ypok. Pons puzuku u
aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLUATLHOMN U
ATHYECKOH cepax NesTeTbHOCTH
YyesnoBeKa

63

O06o6matromwuit ypok. Posb 1 mecto
($U3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOH KapTUHE MHUpa

64

O6o6maromuii ypok. Pons




¢dusnueckoil Teopun B (HOPMHPOBAHUH
MpeCTaBICHUN 0 (PU3UICCKOH
KapTUHE MUpa

O6o6maromuii ypok. Mecto
(bu3nyecKo KapTUHBI MUpPa B 00IIEM

65
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABICHUI O IpUPOIE
66 PeszepBHbIil ypok. MarautHoe noJie.

OJeKTpoMarHuTHasi MHAYKLIUS




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

®duswmka. 10 kmacc. YueOHUK a1 00111e00pa3oBaT. OpraHu3aiuii ¢ Ipuil.Ha
AIIEKTPOH. HOocuTene: 6a30BbIi U npodunbHbIi ypoBHH/ ['.51. Mskumes, b.b.
Byxosues, Corckuit H.H./ M.: IIpocsemenue, 2020.

®dwusuka. 11 xnace. YueOHuK 11 001eo0pa3oBar. OpraHu3aiyii ¢ mpri.Ha

3JICKTPOH. HOCUTENE: 0a30BbIi U MpoduiIbHbIN ypoBHU/ I'.S1. Mskumes, b.b.

byxosues, Yayrun B.M./ M.: [Ipocemenue, 2020.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

. ®wmsuka. 10 knacc. ba3oBelit u yriyOn€éHHbIN ypoBHHA. MeToqudeckoe mocooue ¢
yKa3aHMsIMH K PEIICHHIO 33]1a4 OBBIIEHHON TpyaHocTH / JI.D. I'enpenmreiin, A.A.
bynarosa, A.B. Komkuna, 11.B. Kopauibes. - M.: BUHOM. JIaGoparopus 3HaHUH.

2018. - 368 ¢ : mi.

2. ®uzuka. 11 knacc. ba3zoBelii U yriyOon€éHHbIN ypoBHU. MeToanueckoe nocodue ¢
YKa3aHUSAMHU K PEIICHHUIO 3a/1a4 MOBbIIeHHOW TpyaHoctu / JI.O. 'ennenmreiin, A.A.
bynarosa, A.B. Komkuna, 11.B. Kopauibses. - M.: BUHOM. JIaGoparopus 3HaHUH.
2018. - 208 ¢ : mi.

3. Kynepureitn 10.C. ®usnka. JuddepeniipoBanabie KOHTPOJIbHbIE paOOTHI. 7-
11xmace.CII6.: U3a. Jlom «Centsadpsy», 2015.

4. ®uzuka. «kKOHCTPYKTOP» CaMOCTOSTENbHBIX U KOHTPOJIBbHBIX padoT. 10 — 11
KJIacChl: mocobue it yuurteneit oomeodpazosart. yupexaenuid/ C.M.

Anpnpromeukut, A.C. CryxaeBckuil.- M.: IIpocsemenue, 2018.

6. Coopuuk 3anau no ¢usuke. 10-11 knacce! (x yaueOnukam I'.5. Msikumiesa u.jp.) —

M.: Dk3ameHn, 2019.



7. Coopuuk 3aaa4 o ¢usuke A 10—11 kmaccel: mocodue s ydaniuxcst

o0meoOpaszoBat. opranu3anuii: 6a3oBeiii U npodui. yposuu / H.A. IlapdenTtsena.- 5-
e u3a. M .: IIpocsemienue, 2017 r.

8. ®usmka. 3amaynuk. 10-11 kin.: [Tocobue nis obmeodpa3oBat. yupexaeHuu /
PeivkeBud A. I1. - M.: JIpoda, 2019.

9. Tematuueckre caMOCTOSITENIbHbIE U KOHTPOJIbHBIE paboThl 1o ¢usuke.10 kiacc. /
O.U. I'pomuesa.- M.: Dk3amen, 2017.

10. A.I1. PeimkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, JIpoda, 2017 r

11. ®ponTansHbIe TabopaTopHbIe PabOTHI 1Mo (hu3uke B 7-11 kiraccax
obmieo0pazoBarenbHBIX yupexaeHusx: Ku. ms yaurens / B.A. Bypos, 10.1. [uk,
b.C. 3BopeikuH u 1p.; mox pen. B.A. Byposa, I'.I'. Hukudopoga. - M.:
[Tpoceemienue: Yued, mur., 2015

12. KopuduraTtop 37€MEHTOB CoIepKaHus U TPEOOBAHMIA K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB 0011e00pa30BaTeNbHBIX YUpexKIeHUH s npoBeneHus B 2024 roxy
€IMHOTO TocynapcTBeHHOro sk3amena no ®U3UKE.

13. JI. A. Kupuk. ®uzuka 10. COOpHUK caMOCTOSATENbHBIX U KOHTPOJIbHBIX PadoT.
Mocksa «Mnekca» 2019 r.

14. ®usuka. 10 kacc: TEXHOJIOTUUECKHE KapThl YPOKOB 10 yueOHuKky I'.51.
Msxumesa, b.b. Byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. Tlenareituenko.-
Bonrorpaa: Yuurens. 2019.

15. ®usmka. 10-11 knace. 60 quarnoctuuecknx BapuantoB/ C.A. CokonoBa.-M:
N3narensctBO «HarmmonanpHoe obpazoanuey, 2016.:mm.- (EI'D. Dkcnpecc-
JTUAarHOCTHKA).

16. 3amanus o6pazoBarensHOTO TTopTana «Pemry ET'D»

17. T'.B. Mapkuna ®@u3zuka 10 kiacc. [Toypounsle miuansl mo yue6Huky I".51.
MsxkumeBa, b.b. byxosuesa. B.: Yuurens, 2020.

18. COOpHUK TECTOBBIX 3aIaHUM JIJIS1 TEMATHIECKOTO M UTOTOBOTO KOHTPOJIS.

®usuka 10 knacc. M.: «MuTennext-Lientp», 2019 r.



19. JIetmapeBa H.A. ®usuka 9 -11 knaccel. [IpoekTHas nesrenbHOCTh yyamuxcs. B.:

Vuurtens, 2018

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

1. bubmmoreka L{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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