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INOACHUTEJIbBHAS 3AITMCKA

[Tporpamma 1o ¢u3uke 06a30BOro ypoBHS Ha ypOBHE CpeJHEro oouiero odpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHA W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, TmpeactaBieHHbx B PI'OC COO, a Takke ¢ ydérom
¢benepanbHOl paboueil mporpaMMbl BOCIUTAaHHMS M KOHLEMIMH TMpPENoJaBaHus Y4eOHOTo
npeamera «®Puszmka» B 00pazoBaTeNbHBIX  oOpraHm3anusx Poccuiickoiri  ®eneparum,
peanu3yonmx OCHOBHBIE 00pa30BaTeIbHBIC TPOrPAMMBI.

Copnepxanue nporpaMMbl IO (HU3MKE HANpaBlIeHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyyaromuxcs 10-11 kmaccoB npu oOyueHnn ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO noaxoza. [Iporpamma 1o ¢pusuke COOTBETCTBYET
tpedoBanusiMm ®I'OC COO k mIaHUPYyEeMBIM JHYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTBHIBAET HEOOXOIUMOCTh PEANM3ALUU MEXIPEIMETHBIX
CBsA3eM (U3MKM C €CTECTBEHHO-HAayyHbIMH Y4YeOHbIMHM IpenMeramu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM M3Y4YEeHUs (PU3UKU HA YPOBHE CPEIHEro o0Iero oOpazoBaHMsl, MIAHUPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeIMETHbIC, NpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [UTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pu3mKu Ha 0a30BOM ypOBHE, B TOM YHCIIE

IpEMETHBIE PE3yJIbTAThI 110 roJjaM 00y4eHus;

e coziepkanue yueOHoro npeamera «Du3nkay mo rogaM o0ydeHuU .

dusmka Kak Hayka o HauOoJiee 0OLIMX 3aKOHAX MPHUPOJIbI, BBICTYIIAs B KAUECTBE y4eOHOIo
IpeIMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMH 00 OKpY)KarolleM MHpE.
HIkonbHBIH Kypc (HU3MKH — CHCTEMOOOpa3yloIuil ISl eCTEeCTBEHHO-HAy4YHbIX YYEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U ABJIEHUN, N3y4aeMBbIX
XUMHUeH, Ouonoruel, pusnueckoi reorpadueit u acrpoHomueil. Mcnonab3oBaHMEe M aKTUBHOE
NpUMeHeHHe (U3NYECKUX 3HAHMW OMNpeAenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJIyY€HHUs HOBBIX
MaTepUaJIoB C 3aJJaHHBIMU CBOWCTBaMHU M Apyrux. M3yuenne ¢pusuku BHOCUT OCHOBHOMW BKJaJ B
(dbopMHpOBaHHE €CTECTBEHHO- HAY4YHOM KapTUHBI Mupa oOydarommxcsi, B (OpMHpOBaHUE
YMEHHH PUMEHATh HayYHBI METO] TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca (u3uku 17151 ypOBHS cpelHero oOuiero oopa3oBaHus MOJI0XKEH psij Hjiel,
KOTOpbIE MO’KHO paccMaTpHUBaTh KaK MPUHIIUIIBI €TOMIOCTPOSHUS.



Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypC SIBIISICTCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COJZIEPKUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOMW (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHual Kypca GU3NKU 00bEANHEH BOKPYT
¢usnueckux Teopuid. Benymum B Kypce sBisercs (opMUpOBaHHE IPEICTaBICHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusalnys MpeAnoaraeT UCIOIb30BaHUE T'YMaHUTAPHOIO
noTeHIuana (pU3NYeCKol HayKH, OCMBICIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MHUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMH U HKOJIOTHIECKUMH MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usuku mnpeanonaraer 3HAKOMCTBO €
LIIMPOKUM KPYI'OM TEXHUYECKMX M TEXHOJOIMUECKUX MPUIOKEHUM H3YYEHHBIX TEOpUM U
3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPKaHMS,
MOCBALIEHHBIX 3KOJOIMYECKMM IpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TaKkKke 00CyXIeHUs MPoOJIeM pallMOHAIbHOIO IPUPOOTIONIb30BaAHMS U
9KOJIOTUYECKOM OE30IaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (DM3MKH Ha YPOBHE CpPEIHEro OO0mero o0pa3oBaHUS
ABIIIOTCS (u3nueckue TeopuH ((HOpMUpOBaHME IPEJICTABICHUM O CTPYKType MOCTPOCHHUS
¢usnyeckoil Teopuu, poiau (yHIAMEHTaJIbHBIX 3aKOHOB M IPHHLUIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MPUPOJIE, IPaHULAX IPUMEHUMOCTH TEOPUM, NIl OMMCAHMSI E€CTECTBEHHO-
Hay4HBIX SIBJICHUHN U MPOLIECCOB).

CucTeMHO-1eTEIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peaTu3yeTcs MPEkKIe BCETo 3a CUET
OpraHu3alK 3KCIIEPUMEHTAIBHON JesITeabHOCTH oOydaronmxcs. s 6a30Boro ypoBHs Kypca
(U3MKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H
na0opaTOpHBIX pPabOT, KOTOphIE B MporpaMMe Mo (¢u3uke OObeAMHEHbl B OOIIMH CIHCOK
YUYEHUYECKUX MPAKTUYECKUX paboT. BeineneHue B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
IPOBOJIUMBIX JJIi KOHTPOJS U OLIEHKH, OCYIIECTBIIAETCS yYaCTHHKaMU 00pa30BaTeIbHOTO
mpolecca UCXo/19 U3 0COOEHHOCTEH MIaHUPOBAaHUS M OCHallleHusl KabuHera ¢usuku. [Ipu s3Trom
o0ecrieynBaeTcsl OBJIAZICHUE OOYYaIOUIMMUCA YMEHMSIMHU IPOBOAUTH KOCBEHHbIE H3MEpEHMUs,
UCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M IIOCTAHOBKY OIIBITOB IO TPOBEPKE
IIPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaenseTcs peleHUI0 pacy€THBIX U KadeCTBEHHbIX 3ajad. [Ipu aTom
JUIs pacyE€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a7lauil C IBHO 3aJ]aHHOM (U3MYeCKOil MOJelNblo,
MO3BOJISIIOIINE TPUMEHSTh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jiena Kypca, TaKk M HHTETpUPYs 3HAHUS U3 PA3HBIX pa3/iesoB.
JUis KayecTBEHHBIX 3a/ay MPUOPUTETOM SBISIOTCS 3a7aHusl Ha OOBSCHEHUE MPOTEKAHUS
(¢u3MYEeCKUX SBICHUN U MPOLIECCOB B OKPYKAIOUIEH JKU3HHU, TPEOYIOIIHe BHIOOpa (U3UUECKOI
MOJIETI JIJIsl CUTYallMH MPAKTUKO- OPUECHTHUPOBAHHOIO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuanbHO- TEXHHYECKOMY
o0ecrnieueHn0 y4yeOHOro mporecca 0a30BbI YpPOBEHb Kypca (U3UKH Ha YpPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJDKEH M3y4aTbCs B YCIOBHSX MPEIMETHOrO KaOmHeTa (PM3UKU WIN B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOTO IHKIa. B kabunere
GU3MKN  JOHKHO OBITh HEoOXoauMmoe JabopaTopHOoe OOOpPYJIOBAaHHWE IS  BBITOJIHEHUS
YKa3aHHBIX B MPOrpaMMme Mo (PU3MKe YUEHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
obopynoBaHue.
JemoHcTpanoHHOe  000pyaoBaHHe (QOPMHUPYETCSI B COOTBETCTBHUM C IMPUHIUIIOM
MUHHMAaJIBHON JJOCTATOYHOCTH M OOECIIEYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MPOTpaMMe I10
(bu3MKe KIIOYEBBIX AEMOHCTpAlUN Ui HCCIENOBAaHUS H3Yy4aeMbIX SBJICHUW U MPOLIECCOB,
HMIUPUYECKUX N YHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPHUMEHEHHH.
JlaboparopHoe 00OpyAOBaHHE NOJSl YUEHHYECKHUX MPAKTHUECKUX paboT dopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacyére OJHOT0 KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TemaTHueckue KOMIUIEKTHI Ja00OpaTOpHOTO O0OpYIOBaHUS JIOJDKHBI OBITH
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKke
KOMITHIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUE HIU(PPOBBIX JIAOOPATOPHI.
OCHOBHBIMU 1ENIIMU U3y4eHUs (U3UKHU B 0011EM 00pa30BaHUU SBISIOTCS:
e hopMUpOBaHME WHTEpeca M CTPEMJICHHS OOYYAIOMMXCS K HAyYHOMY H3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TIPEACTABICHUH O HAayyHOM METOJIE TMO3HaHWs W  (QOopMHUpOBaHHE
UCCIIEI0BATEIbCKOTO OTHOIIECHHS K OKPY)KAIOIIUM SIBIICHUSIM;

¢ (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa MU3yUeHHs OCHOB CTPOCHUS
MaTepuy U GyHIaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (hopMuUpOBaHHE yMEHUI OOBSCHATH SBJICHHUS C HCIIOJb30BaHUEM (DU3MUYECKHUX 3HAHUN H
HaYYHBIX JI0Ka3aTeJIbCTB;

¢ (hOpMUpPOBAHHE TPENCTABICHUI O POIH (PHU3UKHU IS PA3BUTUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TeXHOJIOTHI.

JlocTikeHne STHX IeNell o0ecrieunBaeTcsl pelIeHueM CIeNYIOIUX 3a/1ad B IIPOIecce
U3y4eHHs Kypca QU3UKU Ha YPOBHE CPEHETO O0IIero o0pa3oBaHMsL:



® IPUOOpPETEHUE CUCTEMBbI 3HAHUM 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY 1 37I€MEHTHI acTPOU3UKH;

e popMmupoBaHMEe yMEHUNW TNPUMEHATH TEOPETHUYECKHE 3HAHUS  JUIsl OOBSCHEHUS
¢u3nUecKux SBIEHUH B NPUPOAE W IS NPUHATHS TNPAKTHUECKUX pPEUICHUH B
MOBCE/IHEBHOM JKU3HH,

¢ OCBOCHHE CIIOCOOOB pEIIEHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33JJaHHOM (PU3HUECKON MOJIEIBIO,
3aJa4, MOJPa3yMEBAIONIMX CaMOCTOSITeNIbHOE Cco3JaHue (DU3HUYECKON MOJelu,
aJICKBaTHOW yCIIOBHUSIM 3aJ1a4U;

e IOHMMaHHE (U3UYECKUX OCHOB M MPHUHIIMIIOB JEUCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHHS HA OKPYKAIOIIYIOCPEY;

® OBJIAJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEACHUS (PUIUYECKUX
OKCIEPUMEHTOB, aHaJlM3a M  WHTEpOpeTalud  WHPOPMALUH,  ONpPEIeICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

e CO3/IaHUE YCIIOBHH Ui Pa3BUTHS yYMEHHH IMPOEKTHO-UCCIEI0BATEIHCKON, TBOPUECKOM
JESITEIbHOCTH.

Ha w3ydenue ¢usuku (0a30BBI ypOBEHBb) HAa YPOBHE CpETHETro O0Imero odpazoBaHUs
orBoautcs 136 gacos: B 10 kimacce — 68 uacoB (2 yaca B Heneno), B 11 kiacce — 68 uacos (2
yaca B HEJICITIO).

[Ipenyaraemsiii B mporpaMMe mo Gpu3uKe nepevyeHb Jab0opaTOPHBIX HIIPAKTUIECKUX PadoOT
SBIIAETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOpP MPOBEIEHUS Ta0OpPaTOpHBIX PAadOT U
OIIBITOB C YUETOM UHJMBUYaJIbHBIX OCOOCHHOCTEN 00yJaromuxcs.



COJIEP KAHUE OBYYEHUS10
KJIACC
Pa3znen 1. ®usuka u MeTOIbI HAYYHOT'0 O3HAHUSA
®dusnka — Hayka O npupone. HaydHble MeTOAbI TO3HAHUS OKpYKaroliero mupa. Posb
9KCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHUA W TporieccoB. Hayunbie rumoresbl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (HPU3HUECKUX 3aKOHOB. [IpUHITNT COOTBETCTBHSI.
Ponsr m mecto ¢uzuku B (popMHUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIEATETbHOCTH JIFOACH.
Jlemoncmpayuu

AHajoroble U 1UPpOBBIE  HU3MEPHUTEIIbHBIC puOOpbl,  KOMIBIOTEPHbIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe aBukeHne. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBHIKECHMSI.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHas CKOpPOCTb) M YCKOpPEHHE
MarepuaibHOM TOUKHM, UX MPOEKIMU HAa OCU CUCTEMbl KoopAuHaT. Cllo)KeHUEe NepeMEIleHU 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsMOJUHEIHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEILICHUS] MAaTePUaIbHON TOUKH OT BPEMEHH.

CBo0OonHoe nazieHue. Y CKopeHre CBOOOIHOTO MaIeHUS.

KpuBonunerinoe paBwxkeHWe. [[BH>KEHHME MaTEepUaIbHOM TOYKHA IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TUHENHHasAcKopocTh. [lepuoa u yacrora
oOpamienusi. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHUE: CHUIOMETp, JBH)KCHHE
CHapS/IOB, IIETTHBIC U PEMEHHBIE TIEpeIayH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETA, MIUTFOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUKIBUKECHUSI.

[Tpeobpa3zoBanue NBUKEHUH ¢ UCTIOIB30BAaHUEM MPOCTHIX MexaHu3MoB.Ilagenue Ten B

BO3JIyX€ U B pa3peKEHHOM IPOCTPAHCTRBE.

Habmtoenue nBuKeHHs Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY UTOPU30HTAIBHO.



N3mepenue yckopeHust cBoOoiHOTO naaeHus. Hampasnenue

CKOPOCTH IPH IBUXKEHUH 110 OKPYKHOCTHU. Yuenuueckuul

9KCnepumeHm, 1abopamopusie pabomul

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  MYTAMH, [POMJIEHHBIMH  TEJIOM  3a
MIOCJIE/IOBATEIbHBIE pPaBHbIE MPOMEXYTKHM BPEMEHU IPU PABHOYCKOPEHHOM JIBHOKEHHHM C
HA4yaJIbHOM CKOPOCTBIO, paBHOW HYIIIO.

N3yuenue aBMKEHUS MIApUKa B BI3KOU KUAKOCTU. M3yueHue

JBYDKEHUS Tena, OpOIIeHHOr0 ropu30oHTaNbHO. Tema 2. /lunamuka

[TpuHIMn OTHOCUTEIBHOCTU lanunes. [TepBbilii 3aKOH Hprotona.
NHepuuanbHbIe CUCTEMBI OTCYETA.

Macca tema. Cwuna. Ilpunumn cynepno3uuuu cwi. Btopoit 3akoH Hprotona miist
MaTrepHabHOM TOUKHU. TpeTuid 3akoH Hpr0TOHA 19 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBast kocMudeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBKEHUS U cuia TpeHus nokos. KoagdummenT tpenus. Cuiia cCOnpoTUBICHUS
MIPU ABUKEHUU TeNA B )KUJIKOCTU WM Tas3e.

[ToctynarensHoe U BpamaTelIbHOE JBUKEHHE aOCOTIOTHO TBEPIOTO TENA.

MoMeHT cuiabl OTHOCUTENIBHO OcH BpaiieHud. Ilneyo cumbl. VYcioBus paBHOBeCHS
TBEPJIOTO TENA.

TexHu4yeckne yCTpPONCTBA U TMPAKTHYECKOE TMPUMEHEHHE: TOMAIIUITHUKY, JIBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHuE Macc B3aUMO/ICHCTBYIOIMINX TEI.

Bropoi 3akon HerotoHa.

N3mepenne cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMalnu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAZCHUH.

CpaBHeHUE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomsi 3yduenue

JBUKEHHS OpyCKa MO HAKJIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

Uccnenoanue ycnoBuii paBHOBECHS TBEPAOTO TEJa, UMEIOLIET0 OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 Mexanuxe

HNmnynbc MatepualibHON TOUKH (Teja), CUCTEMbl MaTepUaNIbHBIX TO4YeK. VIMIysIbC CUIIBI U
U3MEHEHHE UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsS UMITyJIbca. PeakTUBHOE NBUKCHMUE.

Pabora cuiibl. MOLIHOCTD CUIIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOH
SHEPrUH.

[TorennuanbHas sHeprus. [loreHiuansHas sHEprust ynpyro 1e(poOpMUpPOBAHHOM MPYKUHBI.
[TorennuanbHast SHEPrys Tesa BOJIU3M MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHMaNbHble CUIbl. CBs3b pabOThl HENMOTEHUHUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHMsI MEXaHUYECKOW SHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCcTpOMCTBA U INPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexon moTeHIIMANIBHON SHEPTUN B KHHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3yueHne abCOMOTHO HEYIIPYTOro yaapa ¢ MOMOMIBIO IBYX OJMHAKOBBIXHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIbI C U3MEHEHHEM MEXAHWYECKOM SHEpruuTesia Ha
IIPUMEPE PACTSHKEHUSI PE3MHOBOTO JKI'yTa.

Paznen 3. MojekyasipHasi pu3uKa U TEPMOAMHAMHUKA
Tema 1. Ocnogvl moneKynapno-KuHemu4uecKo meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U MX OIBITHOE 0OOCHOBaHUE.
bpoynoBckoe nmBmwxkenue. Jduddys3us. Xapakrtep ABUKEHUS W B3aUMOJCUCTBUS YaCTHI]
BeliecTBa. Mojenu CTPOSHMs Ta30B, XHJIKOCTeH W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojelieil. Macca U pasmepsl Mojekysl. KojnuecTBo BellecTBa.
ITocTrosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcust.



Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO- KMHETHYECKON TEOpUU
uaeanbHOr0 raza. AOCONIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOW HHEepruu
TEIUIOBOrO JBWKEHHMS dacTul rasa. [llkama temnepatryp KenbBuna. ['a30BbIe 3aKOHBIL.
VpaBunenue MenneneeBa—Kianeitpona. 3akon [lanproHa. M3ompoueccsl B UacaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe MmpeacTaBIeHue W30MPOIIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHuYecKue yCTpoicTBa U MPAKTHYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel,  JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BEIECTBA, ¢dororpaduu
MOJIEKYJI OPTraHUYECKUX COeTMHEHUH.

OnbITh! 10 TUGGY3UN KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO ABUKECHHUS.

Monens onbita LTepHa.

OMBITHI, JIOKa3bIBaIOIIE CYyILLIECTBOBaHUE MEXMOJIEKYIISIPHOTO
B3aNMMOICHCTBHS.
Mopaenb, HUTIOCTpUPYIOLIAs TPUPOY JABIEHUS ra3a Ha CTEHKH cocyaa. ONbITHI,
WJUTIOCTPUPYIOIIHE YpaBHEHHUE COCTOSTHHUS AACATEHOTO rasa,
H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEPEHHHOOBEMA
KOMHATBI, JaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.
HccenenoBanue 3aBUCUMOCTH MEXY IApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.
Tema 2. OcHogbl mepmoOuHaMUKU
TepMonnHaMuueckass cucreMa. BHYTpeHHSs 2HEpPrus TEpPMOAMHAMHUYECKOMN
CUCTeMBl U crocoObl €€ m3MeHeHus. KommdecTBo TemoThl U paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 HJ€aJbHOro rasa. Buael Teruonepenadyu: TEMIONPOBOAHOCTb, KOHBEKIIMS,
M3JIy4eHHE. Y IeTbHas TeIII0OEMKOCTh BelecTBa. KommyecTBo TeIIoTsl py TeIUIonepeaaye.
[Tonsatue 00 ammabatHOM mpouecce. IlepBblit 3akoH TepMoaMHaMUKHU. IIpuMeHeHue
MIEpPBOTr0 3aKOHA TEPMOJMHAMUKH K n3omnpoueccam. ['padpuueckasunrepnperanus padoThl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTh mpolieccoB B mpupoje. TerioBble
MamuHbl. [[pUHIKIBI 1eHCTBUS TEIIOBBIX MAIIIMH.
[IpeoOpa3oBanusi SHEPrMM B TEIJIOBBIX MamMHaX. Ko3(pQuIMEeHT Mone3Horo IeHCTBUS
terioBod MamuHbl. Hukn KapHo u ero xo3@uumeHT moje3Horo nencTBus. DKOJIOTHYECKHe
pOoOJIEMBI TETIIOPHEPTETHKH.



TexHuueckue ycTpoiicTBa U TNPAKTUYECKOE MIPUMEHEHUE: JIBUTATEIb
BHYTPEHHEI0 CropaHusi, ObITOBOW XOJOIUIbHHUK, KOHIUIIUOHED.

Llemoncmpayuu

V3MeHeHre BHYTpEHHEW SHEpPruu Teja IpPU COBEPIIEHUH pabOThl: BBUIET MPOOKU W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue >¢pupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOACMOHCTPALINS ).

N3meHenune BHyTpEeHHEH SHEPTUM (TeMIepaTyphbl) Teja MpH TeIIonepeiaye.

OnbIT 10 aquabaTHOMY PacIIMPEHHIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTaTelNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTOIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenue yaenbHON TEIII0EMKOCTH.

Tema 3. Aepecammuvie cocmosanusn eeuwecmea. Dazoevle nepexoovl

[TapooOpa3oBanne u koHaeHcauus. VMcnapenne wu  kumenwe. AOCONIOTHAS W
OTHOCHUTEIbHAs BIKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TEmioTa napooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATyphl KUIIEHUSI OT J1aBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.

Kunkue kpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHue u kKpuctamuzauus. VY aeinbHas
TeruioTa riasiaeHus. CyOiaumarus.

ypaBHeHI/IC TEII0BOro OajaHca.

TexHu4eckue yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHUE: TUI'POMETP M IICUXPOMETD,

KaJIOpuUMETp, TCXHOJIOIMHU MOJIYYCHU A COBPCMCHHBIX MaTCpHajoB, B TOM YHUCJIC
HaHOMAaTCpHaAJIOB, 1 HAHOTCXHOJIOT'H.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.
Kunenue npy noHM>XKEHHOM JaBICHUHU.
Croco0Ob1 U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHus M IUIaBJICHUS KPUCTAIIIMUECKOTO BellecTBa. JleMoHcTpanus
KPHCTaJLIIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
W3mepeHnrie OTHOCUTENIBHOM BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DnekTpoauHamMuka
Tema 1. Inekmpocmamuka
Onektpuzanuss Ted. ONeKTpuyeckud 3apsana. JlBa Bua AJIEKTPUYECKUX  3apsiiOB.
[TpoBOTHUKY, TUNIEKTPUKU U TOITYIPOBOAHUKH. 3aKOH COXPAHEHHUs HJIEKTPUUYECKOr0 3apsa.
B3aumopeiictBue 3apsimoB.  3akoH  Kymona. ToudeuHbll  3JIEKTpUYECKUH  3apsii.
Onexrpudeckoe nose. Hanpsoxk€HHOCTD anekTpuyeckoro nosts. [IpuHuun



CYNEPNO3ULINU IEKTPUUECKUX NOJIEH. JINHUY HANPssKEHHOCTH AJIEKTPUYECKOTO TOJIA.

PabGora cun oanekrpocraruyeckoro mois. [lotenuman. Pa3HOCTh MOTEHIMAOB.
[IpoBOIHUKY U TUDJIEKTPUKH B AJIEKTPOCTATUUECKOM ITOJE. JIM3IIEeKTpUUYECcKas MPOHULIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DneKTpo€MKOCTh IJIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

TexHudeckue ycTpolcTBa M MPAKTUYECKOE NPUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTaTUUECKAs 3alllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyHHbIN IPUHTEP.

Llemoncmpayuu

VY eTpoicTBO M PUHIIUI JECHCTBUS JIEKTPOMETPA.

BzaumopeiicTBue HaRNEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEL.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTATUYECKAs 3allMTA.

JA3TIEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh ANEKTPOEMKOCTH IJIOCKOTO KOHJIEHCAaTopa OT  IUIOLIAAH
IJIACTHH, PACCTOSIHUA MEXIY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenune 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 3n1ekmpuueckuii mok. Toku 6 paznuunslx cpeoax

DIIeKTPUUECKUI TOK. YCIOBHS  CYLIECTBOBaHHUS 3IIEKTPAYECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [IocTosSHHBIN TOK.

Hanpspkenue. 3akon Oma [ij1s1 yyacTka L.

DIIEKTpUUYECKOE COIIPOTHUBIICHHUE. YeapHOE COITPOTUBIICHUE BeIleCTBA.
[TocnenoBarenbHOE, TapaUIENIbHOE, CMEMIAHHOE COCIMHEHUE TPOBOTHUKOB.
Pabora 3JIEKTPUUECKOTO TOKa. 3akoH [xoyna—Jlenna. MountHocTh

ANEKTPUYECKOTO TOKA.
DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHUKA TOKa.3akoH OMa i
TIOJTHOM (3aMKHYTOM) NIeKTpuueckoi renu. Koporkoe 3aMbIkaHUeE.
DNEeKTpOHHAas MIPOBOIUMOCTD TBEPBIX METaJJIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS METAJIJIOB OT TeMmepaTypbl. CBEpXIIPOBOIUMOCTD.
DJIEKTPUUYECKUI TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHUKH. CobcTBeHHas " IIpUMECHas IIPOBOAUMOCTE
NoJynpoBoIHUKOB. CBoMcTBa p—N-niepexoza. [TomynpoBoIHUKOBBIE TPHOOPHI.
DIIEKTPUYECKUI TOK B pacTBOpax U pacruiaBax JJIEKTPOJIUTOB.

3J'ICKTpO.III/ITI/I‘-ICCKa$I Jucconuanus. aﬂeKTp OJIn3.



DNeKTpUUeCcKHil TOK B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIbHBIN pa3psia. MoaHusl.
[Tna3zma.

TexHuueckue YCTpOHCTBA M NIPAKTHUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTaT, HCTOYHHUKH TOKa, DJEKTPOHArpeBaTelbHbIE MPUOOPBL, AIIEKTPOOCBETUTEILHbBIE
npuOOpBl, TEPMOMETP CONPOTHBIICHHS, BAaKyYyMHBIA AHMOJA, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
MOJIYTIIPOBOIHUKOBBII IMO/I, TaJlbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSKEHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS LIUIMHAPUYECKUX POBOJHUKOB OT JJIMHBLIUIONIAIN
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CMeliaHHOE COeIMHEHNUE IIPOBOIHUKOB.

[Ipsimoe  u3MepeHue ANEKTPOABIKYILIEH cunbl.  KopoTkoe — 3amblkaHue
raJlbBAHUYECKOT0 3JIEMEHTA U OLIEHKAa BHYTPEHHEIO CONPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBJICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psi v IpOBOJAUMOCTb BO3TyXa.

OaHOCTOPOHHSIS MPOBOJIMMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

H3ydeHne cMeaHHOro COeTUHEHHS PE3UCTOPOB.

W3mepeHne dJIEKTPOJABMIKYIIEH CHUJIbl MCTOYHMKA TOKAa U €ro BHYTPEHHETO
COIPOTHUBIICHUSI.

Hab6monenue snekrponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiracce OCYyIIECTBISICTCS C Y4ETOM
COJIEP>KATENbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C M3yYEHHEM METOJIOB HAay4YHOTO TO3HAHUSA:
sBJICHUE, HAy4yHbIH (akT, rumoresa, (uinyeckas BEIUYMHA, 3aKOH, TeOpus, HaOI0JEHUE,
9KCIIEPUMEHT, MOJIETIMPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JInHEHHas (yHKIus, napadona, runepoona,
uxX TpaduKu U CBOWCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX IMPOEKIUH Ha OCH KOOpPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: Mexannueckoe JABMXKEHUE B JKUBOH mpupoje, 1uddysus, ocMoc, TemI000MeH
KUBBIX OPTaHU3MOB (BHU[BI TEIUJIONEpeIadyr, TeIUIOBOE PaBHOBECHUE), PJICKTPUUECKUE SBICHUS B
YKWBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPBIX TN, JKUIAKOCTEU U



ra3oB, 3JIEKTPUUECKNE CBOICTBA METAJIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMALNs, TaJIbBaHUKA.
l'eocpaghus: BNaxxHOCTb BO3lyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHuE IBUKEHUI C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJUIMITHUKH, HCIOJIb30BAaHHE 3aKOHA COXPAHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOJIOMET W JIpyrHe), [BUTATeb BHYTPEHHErO CropaHus, mHapoBas TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHJIUIIMOHEP, TEXHOJIIOIMH MOJYYEHHUsS] COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMATEepHaJIOB, W  HAHOTEXHOJOIMM,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, DJIEKTpOHArpeBaTelbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENLHBIE IPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

IlocTostHHBIE MarHWTHL. B3auMoOAEWCTBHME ITOCTOSIHHBIX MAarHUTOB. MAarHuTHOE IIOJIE.
BexTtop maruuTHOM MHAYyKUMU. [[pyHIMI cyneprno3uiuyu MarHUTHBIX Nosied. JIMHMY MarHuTHOU
uHaykuuu. KaptiuHa muHUM MarHUTHONW MHAYKIMHU OJIS TIOCTOSIHHBIX MarHuTOB.

MaruutHoe moje npoBOoAHMKA ¢ TOKOM. KapTuHa jAMHMM MHAYKLIMM MarHUTHOIO IIOJIA
JUIMHHOTO MPSIMOTO IPOBOJHUKA M 3aMKHYTOT'O KOJBLEBOI'O IPOBOJAHMKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzanmopeiicTBue MPOBOAHUKOB CTOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHHUE.

Cuwna Jlopenma, e€ Moaynp W HampaBieHue. JIBUKEHUE 3apsHKEHHOM YacTHIbl B
OJTHOPOJHOM MarHUTHOM noie. PaGorta cuisl Jlopenna.

SIBneHne ANEKTPOMAarHUTHOM WHAYKIMHM. [IOTOK BEKTOpa MAarHUTHOM MHIYKLHH.
ONeKTpOABMKYIAs CUJIa MHAYKIUU. 3aKOH JIEKTPOMArHUTHON MHAYKIMK Dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYINAS CHUJAa HHAYKIUMU B IPOBOJHHUKE,
JBUKYIIEMCSI IIOCTYIIATENBHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBIEHNE CAaMOMHAYKINN. DIEKTPOABUKYIIAsI CUJIA CAMOUHTYKIIUH.

OHeprus MarHMTHOTO TIOJISI KATyIIKM C TOKOM.

DIEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa W MPaKTUUYECKOE IPUMEHEHHE: IOCTOSHHBIE MAarHUThI,
AJIEKTPOMArHUThl, AEKTPOJABUIaTENb, YCKOPUTEIIN HIEMEHTAPHbBIX YaCTHIL], NHIYKIIMOHHAS N€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJI0OHEHNE 3JIEKTPOHHOIO ITy4YKa MarHUTHBIM 1ojeM.JIlunun

WHIYKIUYA MarHUTHOTO TOJIS.

B3aumoneiicTBue 1ByX NpOBOJIHUKOB ¢ TOKOM.Cuiia

Awmrepa.

[erictBue cuiel JIopeHa Ha HOHBI AJIEKTPOIUTA. SIBIICHHE

3JIEKTPOMArHUTHOW UHIYKLIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYILEH CHUJIBI MHAYKIMH OT CKOPOCTH HW3MEHEHUSMATHUTHOI'O
IIOTOKA.

SIBneHne caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamopruvlie pabomoi

N3yueHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccenenoBanue 1elcTBUS OCTOSHHOIO MarHuTa Ha paMKy ¢ TokoM.MccnenoBanue siBieHus

3JIEKTPOMArHUTHOW MHIYKLIHH.

Paszngea 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomMazHumHole Koneoanus

Konebarenpnass cucrema. CBoOogHBIE MexaHH4YecKHe KojeOaHus. [‘apMoHMUYecKue
konebanusa. Ilepuon, dactora, amrmumrtyna u ¢aza konebanuil. IlpyKUHHBI MasTHUK.
Matemaruueckuil MasTHUK. YpaBHEHME TapMOHHUYECKUX KojeOanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebarenbupiii kOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJeOaHUS B WACATHLHOM
KoieOaTeabHOM KOHType. AHAIOTUS MEXAY MEXaHWYECKUMH U 3JIEKTPOMarHUTHBIMU
kosneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPIrUU B UCATBHOM KOJebaTeabHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHbIE MEXaHUYECKHE KojeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIEOaHMUs.

ITepemennbIil Tok. CHHYCOMAATBHBIA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIECE 3HAUEHUE CUIIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBonacTBo, mepenada U TOTPEOICHUE DIICKTPUUECKOW HSHEPIHH.
OKOJIOTHYECKHE PpUCKH IpU TNPOU3BOACTBE dJIEKTpodHepruu. KynbTypa HCIoIB30BaHUA
AJIEKTPOIHEPIHH B TOBCETHEBHOM )KU3HHU.

TexHuueckne YCTpONCTBA M NPAKTHUUECKOE IPUMEHEHME: JIIEKTPUYECKUH 3BOHOK,
reHepaTop MepeMEHHOr0 TOKa, IMHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJjedaTeabHOM CUCTEMBI (TIPY>KUHHBIN W
MaTeMaTHYeCKUN MasiTHUK).



HaGmronenue 3aryxatonux konebanuid. Mccrienoanue

CBOMCTB BBIHYKJICHHBIX KosieOanuii. Habmonenne

pe30oHaHca.

CB0OOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusorpaMmbl  (3aBUCMMOCTH  CHJIBI  TOKA M HANPsDKEHUS OT BPEMEHHU) JJid
ANEKTPOMArHUTHBIX KOJIEOaHH.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOHJICHCATOopa.

Mogenb TUHUY 3JIEKTPOIEPEIaYn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanre 3aBUCUMOCTHY TIEPUOA MAJIBIX KOJICOAHH Ipy3a HA HUTH OT JUIMHBI HUTU U
Macchl Ipys3a.

WccnenoBanne TMEpeMEHHOIO0 TOKa B IEMM W3  TMOCIEAOBATEIIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAazZHUNHblEe 60JIHbL

MexaHnuueckue BOJIHBI, ycloBus pacnpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u jumHa BoJHBEL [lomepeyHbple W TPOAOJIBHBICE BOJNHBL MHTephepeHuus u audpaKIus
MEXaHUYECKUX BOJIH.

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

DNIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIy4YEHUs AJIEKTPOMATrHUTHBIX BOJH. B3aummHas
opueHTanus BektopoB E, B, V B snektpomaruuTHoi BonHe. CBOWCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, uHTepdeperius. CKoOpocTh
ANEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe SJEKTPOMArHUTHBIX BOJH B TEXHUKE M
ObITY.

[lpuHuMnBl  pagvocBsi3M W TeNEBUICHUS. Paguoniokarms.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKarOLIEH Cpeibl.

TexHU4YeCKHEe YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMATHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, PaaiuoONpuEMHUK, TEIEBH30D,
anTeHHa, tenedon, CBU-neusp.

Llemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHHE MTONIEPEUHBIX U TTPOI0JIBLHBIX BOJH.Kosebmtomeecs Teno

KaK MCTOYHHK 3BYKa.

Habmonenne otpakeHus U mpeaoMiIeHUs: MexaHndeckux BosiH. Habmonenue

uHTepdepeHIn U JUPpaKkIui MEXaHUIECKUX BOJIH.3BYKOBOH pe30HAHC.

HabGnronenue cBs3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOH MYaCcTOTOM
KoJeOaHui.



HccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXKEHHE, IIPEIIOMIICHUE,
noJsipusanus, 1uppaxkuus, HHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OMHOPOIHOU Cperie.
JIyud cBera. ToYeUHBI UCTOYHUK CBETA.

OtpaxeHue cBera. 3akOHbI OTpaxkeHHs cBeTa. IlocTpoeHne M300pakeHUH B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbl MpPENOMIIEHUS CBeTa. AOCONIOTHBIM  IOKa3arenb
npenoMieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpa’KCHUH.

Hucnepcus ceera. ClioxxHbIiA cocTaB O6esoro cera. L[Ber.

CoOuparomiue M pacceuBarole JMH3bl. ToHKas JsmH3a. DOKYCHOE pacCTOsSHHE U
ONTUYECKasl CUjla TOHKOM JnH3bIL. [locTpoeHne n3odpaxeHuii B coOMparommx U paccenBaroOInX
nuH3ax. Popmysia TOHKOM JIMH3BL. Y BEIMUYCHUE, JaBaeMOE JIMH30M.

IIpenensl NPUMEHUMOCTHA F€OMETPUYECKOUN ONTHKH.

BonnoBas ontuka. HWuTtepdepenuus cera. KorepeHTHble MCTOYHUKH. Y CIOBUSA
HAOJIOACHNST MAKCUMYMOB U MHHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcioBue HaOMIOAEHUS TIJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKINOHHYIO PEIIETKY.

[Tonsspuzanus csera.

TexHuueckue YCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma, QoToarmapar,
IIPOEKIIMOHHBIN annapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHASONTHUKA, TU(PpaKIIMOHHAs peIIéTKa,
HIOJISIPOU L.

Llemoncmpayuu

IIpssmonuHeiHOE pacupocTpaHeHue, OTPaKEHHE W MpPEIOMIICHUE CBETA.
Ontuyeckue NpudOpBHI.

ITonnoe BHyTpeHHEE oTpakeHne. Monens ceetoBona.McecnenoBanue

CBOWCTB M300paXeHUH B IMH3aX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

HaGnronenue untepdepeHmu cpera.

Habmonenue audpakuuu cera.

HaGnronenue nucnepcuu ceeta. [lonyuenue

CIIEKTpa C IIOMOUIBIO ITPU3MBI.

[Tony4yenue criekTpa ¢ moMoIbko AudpaxironHoi pemérku. Habmonenue

MOJISIPA3AIMU CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol



W3mepenne nokasaress npesioMicHus crekia. Mccnenopanue
CBOMCTB n300pakeHuil B muH3ax.Halnronenue nucnepcun ceera.

Pa3nen 6. OcHOBBI crielMATbHOM TEOPHH OTHOCUTEIbLHOCTH
I'paHnLBI IPUMEHUMOCTH KJIACCHMYECKOW MeXaHMKHU. IlocTynaTel crnienualbHOW TEOPUH
OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOIYJIS  CKOPOCTHM CBE€Ta B BaKyyme, MPUHIIUI
OTHOCHUTEIBHOCTU DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi 1 UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. ®opmyna [Inanka cBs3u sHepruu GOTOHA C €ro YacTOTOW. DHEPTUs U UMITYIIbC
¢dotoHa.
OtkpeiTue u wuccnenoBanue Goroddpdexra. OmbiTel A. I. CromeroBa. 3aKOHBI
doroaddexra. YpasHenue DitHmTeitHa a1 pororddexra. «KpacHas rpanunay porodddexra.
HaBnenne cBera. Omnwiter II. H. JleOGenena.
XUMHUYECKOE JEWCTBUE CBETA.

TexHuueckue YCTPOMCTBA H MPAKTUYECKOE TPUMEHEHUE: doTodIeMEHT,
dboTogaTuuk, conHeyHasi 0aTapesi, CBETOIUO/I.
Jlemoncmpayuu

@010 heKT Ha YCTAaHOBKE C IIMHKOBOW TIIACTUHOM.

Hccnenoanue 3aKk0HOB BHENTHETO (oTodddeKTa.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopna mo paccesHuro o -yactuil. [lmaneraphas
Mozenb atoma. [loctynarel bopa. M3nydyenue u mornomenrne (pOTOHOB MpH MEpexojie aToMa ¢
OJIHOTO YypOBHS JHEprud Ha npyroil. Buasl crnexktpoB. CnekTp ypoBHEH JHEPruud aTtoMa
BOAOpPOJA.

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

CnoHTaHHOE U BBIHYX/IEHHOE U3JIy4YEHUE.

TexHudyeckne yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbI aHAJIN3
(cTIeKTpOCKOI), Ta3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mopnenb onbiTa Pezepdopaa.

Ornipezerienne JJIMHBI BOJIHBI Ja3epa.

HabGnronenue muHelyaThIX CIIEKTPOB U3iydeHus.J1azep.
Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi
Hab6nroneHnue TMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JIOKA3bIBAOIIINE CJI0KHOCTh CTPOCHUS snpa. OTkphITHE
paguoaktuBHOCTH. ONBITEI Pesepdopa mo onpeaencHuo cocTaBa paJliOaKTUBHOTO U3ITyYSHUSI.
CgoiicTBa asib(a-, 6era-, ramma-u3aydeHus. BiusiHue paTnoakTUBHOCTH HA KUBBIE OpPTraHU3MBI.

OtkpeiTue npoToHa M HeWTpoHa. Hykionnass monens sizpa IeiizenOepra— lBaHeHKo.
3apsn sapa. MaccoBoe uncio sapa. M3orornsl.

Anbga-pacnian. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. I'amma- uznyuyeHue. 3aKoH
palMoaKTUBHOIO pacraja.

OHeprus cBsI3U HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT macesl sapa. AnepHbie
peakuuu. JlegeHue U CUHTES SA€Ep.

Anepueiii  peakrop. TepmosinepHblii cuHTe3. IIpoGieMbl M NEpCHEKTUBHI  SACPHOU
SHEPreTUKU. DKOJOTUUECKUE ACTIEKThI SAEPHON SHEPIreTUKH.
OneMeHTapHble yacTULbl. OTKPBITHE MTO3UTPOHA.
MeTonap! HaOIOICHHS U PETHCTPALlMH 3JIeMEHTapHBIX YyacTull. DyH1aMeHTalbHbIE
B3auMoJieiicTBus. EnuHcTBO (hnznyeckoit kapTUHbI Mupa. TexHuueckue ycTpoiicTBa u
[PAKTUYECKOE MIPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, siaepHblil peakTop, aToMHast 6omoa.
Jlemoncmpayuu
Cy€TynK MOHU3UPYIOIIUX YaCTHI.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
HccnenoBanue TpEeKOB 4acTull (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DineMeHTHI aCTPOHOMUM H ACTPOPHU3UKHU

Oranbl pa3BUTHs acTpoHOMUH. [TpHKiIaHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUEACTPOHOMUHU.

Bup 3Bé3anoro Heb6a. Co3Besnus, sipkue 3BE3/Ibl, INIAHETHI, UX BUJMMOE JIBUKEHHUE.

CounHeuHas cuctema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruu CosHua u 3BE31M. 3BE3NBI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpajbHBIH KJacC — CBETUMOCTB». 3BE3JIBI

[JIABHOM TI0CJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETHMMOCTb» JUIsl 3BE3] TIJIABHOU
IocJe10BaTeNbHOCTH. BHyTpeHHEe cTpoeHne



3BE311. COBpEMEHHbIE MPEJICTABIICHUS O TPOUCXOXKIEHUU U 3BoMtoNMU CoiHIA U 3BE3N. DTarbl
JKU3HU 3BE3]L.

Muneunsiii [1yTe — nama I'anaktuka. [Tonoxenue n neuwxenue Connua Bl anaktuke. Tumbl
rajiakTuk. Paguoranaktuky v kBazapel. UEpHbIE ABIPHI B s/Ipax TAAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa606ma. Paz0eranue rajgakTuk.

Teopust bonbioro B3psiBa. PenukToBOE U3TydEHHE.

Macmrabnas  crpykrypa  Bcenmennoil.  Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEICIICHUS TIOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3TUS
CeBepHOro noxymapus 1 sipkue 3BE3/IbI.

Hab6monenus B Teneckon Jlynsl, manet, Mieunoro Ilyru.

O0o01marnee nOBTOpeHue

Pony ¢u3uku u acTpOHOMHUHM B HKOHOMHUYECKOH, TEXHOJIOTMYECKOH, COIUAIBLHOU WU
ATHUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POJdb U MeCTO (U3UKH M acTPOHOMHH B
COBPEMEHHOW HayyHOW KapTHHE MHUpPA, pPOJb (HU3UUECKO Teopuu B (HopMHUpOBaHUH
Mpe/ICTaBICHUH 0 (U3MUECKOI KapTUHE MUpPa, MECTO (PU3UYECKON KApTUHBI MUPa B OOIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUNA O IPUPOJIE.

MexnpeaMeTHbIe CBA3HU

Wzyuenue kxypca ¢usuku 0a3oBoro ypoBHs B 11 kijacce ocCymIecTBISETCS C Y4ETOM
COJICPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MAaTEMAaTHKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
sBIICHWE, HAy4yHBbIH (akT, rumore3a, ¢u3nMdeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
JKCIIEPUMEHT, MOJECIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIUU: CUHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M X
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC DIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU [10/100UsI TPEYTOJIbHUKOB, OIIPEIeIeHHE TUIONIAaIU IUIOCKUX GUTyp U 00bEMa Tel.

buonocus: snekTpuyeckue SBICHUS B XKUBOM MpHpOJE, KoleOaTeNnbHbIe ABHKEHUS B
JKMBOW TPUPOAE, ONTUYECKHUE SIBJICHUS B KUBOW NPUPOJE, NCHUCTBUE paaHUAMM Ha >KUBBIE
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUTMUECKOHN PElIETKH, CHEKTPaIbHBIA aHAIN3.



l'eoepaghus: marHuTHBIE TOMIOCa 3€MJIH, 3aJI€KH MAarHUTHBIX PYA, GOTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPSCECHUN.

Texnonozus: NTMHUM 3JIEKTPOIIEpPENay, T€HEPaTOp NEPEMEHHOI0 TOKa, 3JIEKTPOJIBUraTElb,
MHAYKIMOHHAs Ie4b, pajaap, pajuoONpUEMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTapest.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHMAA ITPOI'PAMMBbI 11(0)
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne ydeOHOro mpeamera «®dusmkay Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIl  ypoBEHb) JOJDKHO  OOECHe4uTh JOCTH)KEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI
JINYHOCTHBIE pe3ylbTaThl OCBOCHHS ydeOHOro mpenmera «@Du3MKa» JODKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMUPOBAHHOW BHYTPEHHEU
NO3HUIUEH JINYHOCTH, CHCTEMOW IICHHOCTHBIX OPHEHTALMH, IIO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IICHHOCTSM POCCHICKOrO  OOIIecTBa,
pacpeHue >KU3HEHHOTO ONbITa U OIbITA JESTEIBHOCTH B TPOLECCE PEan3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATENBHON NEATETLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxkaanckoro BocHHTAHHS:

c(OPMHUPOBAHHOCTB I'PAXKTAHCKOMN MO3KIMH 00YYAIONIErocs Kak aKTHBHOTO 1
OTBETCTBEHHOTO WIECHA POCCHIICKOTr0 OOIIECTBA;

IPHHATHE TPaNIHOHHBIX 0OIIEYeTOBEUECKIX I'YMaHHCTHYECKUX "
I[eMOKpaTI/IquKI/IX HGHHOCTGI‘/’I;

TOTOBHOCTh BECTH COBMECTHYIO IEATENBHOCTh B MHTEPECAX IPaKIaHCKOrooOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHNN B 00Pa30BaTeNbHOI OpPraHU3alliy;

YMEHHeE B3aHMO/ICHCTBOBATE C COLMANBHBIMUA HHCTUTYTAMH B COOTBETCTBUM CHX
(GYHKIMSAMY ¥ HA3HAYEHHEM;

TOTOBHOCTB K TYMAaHHTAPHOMH U BOJNOHTEPCKO# 1eSATeTbHOCTH;

2) MNAaTPHOTUYIECCKOTO BOCIIUTAHUA

c(hOpMUPOBAHHOCTh poccuiickoi IPaKJIaHCKON UJIEHTUYHOCTH,
MaTpUOTH3MA;
LIEHHOCTHOE OTHOLICHHE K roCyapCTBEHHBIM CUMBOJIaM,  JTOCTHKECHUSIM

POCCHICKHUX YUEHBIX B 001aCTH (PU3HKU U TEXHUKU;

3) 1yX0BHO-HPaBCTBEHHOI0 BOCIIHTAHMS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 MIOBEACHNUS; CHOCOOHOCTh

OLICHMBATh CUTYAIMIO Y PUHUMATh OCO3HAHHBIE PELIEHUS,
OpPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE B
JIESITETbHOCTH YUYEHOTO;

OCO3HaHUE JINYHOTO BKJIA/1a B IOCTPOSHUE YCTOHUMBOroO OyayILero;

4) 3cTeTn4ecKoro BOCIIMTAHMS:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,TPUCYIIETO
¢buznueckoil Hayke;



5) TpynoBoro BocnuTanus:

UHTEpEC K pas3nudHbIM cdepaM TpodecCHOHATBLHOW NEATEIhbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (PHU3UKOH W TEXHUKOHM, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP OymyIIeiH
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHMUIO W CaMOOOpa30BaHUIO B 00JacTH (U3UKUA HA
MPOTS)KEHUU BCEH )KU3HH;

6) 3Ko0a0rHYeCcKOro BOCHHTAHNS:

c(OpMHPOBAHHOCTD JKOJIOTUYECKON KyJIbTYpbl, = OCO3HaHUE  IJI00AIBbHOrO
XapakTepa 3KOJIOTHYECKHUX MpodIIeM;

IJIAHUPOBAHUE U OCYILLECTBIICHUE IEUCTBUM B OKPYXKAIOILIEH CPE/le HA OCHOBE3HAHUS
L[eJIed yCTOMYMBOTrO Pa3BUTHsI YEIOBEYECTBA,

paciupCHUC OIIbITa ACATCIIbHOCTH DKOJIOTUUECKOM HaITpaBJICHHOCTH Ha
OCHOBE UMEIOIUXCS 3HaHUH 10 pusuke;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTb ~ MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTus pU3NIECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIECCE M3YUEHUS (PH3UKU
OCYILIECTBISATh MPOEKTHYIO M UCCIIEAOBATEIbCKYIO AEITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHBbIE YHUBepPcaIbHbIe yueOHbIe AelicTBusiba3oBble
Joruvyeckue aAeMcTBusa:
CaMOCTOSITEIILHO dbopMynupoBaTh u aKTyaJIn3UpOBAThH npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEIATh LENU ACATEIBHOCTH, 3a/1aBaTh MapameTpbl U KPUTEPUH UXIOCTHKEHUS;
BBISABJIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpeLH/Iﬂ B paCCManI/IBaeMBIX
(U3MYECKUX SIBICHUSAX;
pa3pabaThiBaTh TUIAH PEIICHHS MPOOJIEMbl C Y4E€TOM aHaIM3a MMEIOIIUXCS
MaTepUaAIbHBIX U HEMATEPUAJIIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B ACATCIIBHOCTDh, OLICHUBATh COOTBCTCTBUE p€3YJ'II>TaTOBIICJ'I$IM,
OLICHUBATh PUCKH NTOCIEACTBUN NEATEIBHOCTH;
KOOpPAUHUPOBATH A BBIIOJHATH paboty B YCIOBHSAX peainbHOrO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;
paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHHUC HpI/I peHIeHI/II/I JKN3HCHHBIX npo6neM.
ba3oBble uccienoBaTelbCcKue AeiicTBUSA.
BIIAACTH HaquOﬁ TGpMHHOJ’IOFHGﬁ, KJIFOUCBBIMHU IMOHATUAMU U MCTO}I&MH@)HSH‘IGCKOP'I

HaYKH;



BJIQJICTh HABBIKAMHU Y4eOHO-HMCCIEIOBATEIHCKOM U MPOSKTHON NEATeIHHOCTH B 00JacTu
(Gu3MKH, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY ITOMCKY METOOB PEIICHUS 331a4
(U3HYECKOTO COJIepKAHUS, MPUMEHEHUIO PA3IMYHBIXMETO/IOB ITO3HAHUS;

BJIAJICTh BHUJAMHU JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAINH,
MpeoOpa3oBaHUI0 W TMPUMEHCHHIO B Pa3IMYHBIX YUYEOHBIX CHUTYaIUsAX, B TOM YHCIE MPH
CO3JIaHUU y4EOHBIX IPOCKTOB B 00J1acTH (PU3UKH;

BBISBJISITH TIPUYMHHO-CJICIICTBEHHBIC CBSI3M M aKTyaJIM3MpPOBATh 3aJady, BBIABUTATH
THIOTE3y €€ pelleHHs, HAXOAWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS,

AHAJTM3UPOBATh IOJIYYCHHBIE B XOJC PEUICHHS 3aJaud pe3yJbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OpMyIMpOBaTh COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHON JEATEILHOCTH, B
TOM YHCJIC IPU U3y4eHUU (PU3HKH,

JIaBaTh OLICHKY HOBBIM CHTYAIIUSIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh MMePEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTUICCKYIO 00JIACThKU3HEACITCITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEH; BHIABUIaTh HOBBIC

UJICH, TIPeJIaraTh OPUTHHAIBHBIC MTOIXO0/IbI U PEIICHUS;CTABUTH TPOOJIEMBI U 33]Ia4H,

JIOITYCKAOIIUE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c undopmanmeii:

BJIQJICTh HABBIKAMH TOJy4YeHUS MH(DOpManuu (GU3HUYECKOTO COMCPIKAHUS M3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIILHO OCYHICCTBISATh IIOMCK, aHAJM3, CUCTEMaTH3alHi0 |
WHTEPIIPETAINIO HHPOPMAIIMH PA3TUIHBIX BUIOB B (POPM MpeCcTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a7ad C COOI0JeHUEM
TpeOOBaHUH IPTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTHUECHBI, PECYPCOCOSPEIKEHUS, IPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/MaBaTh TEKCTHI (DU3MUYECKOTO COJCpKaHUS B pPANIMUHBIX (opmarax ¢ y4IETOM
Ha3HaueHUs uWH}oOpMalMu ¥ 1LENeBOW ayaUTOPUHU, BHIOMpas ONTUMAIBHYIO (dopMy
MIPEJICTABJICHNS ¥ BU3YaJTU3AIINH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JedCcTBHUA:
OCYHICCTBJIATDH O6H_IeHI/Ie Ha ypoKax (1)I/IBI/IKI/I " BO BHe-ypquOﬁ JACATCIIbHOCTH,



pacrio3HaBaTh MPEANOCHIIKY KOH(PIUKTHBIX CUTYAIMH U CMATYaTh KOH(DIUKTHI;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOKO TOYKY 3PEHHUS C MCIIONb30BAHMEM SI3BIKOBBIX
CPEICTB;

IIOHUMATb U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ UHIAUBHIyaIbHON pabOThI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JIEHCTBUH ¢ y4€TOM OOIIMX HMHTEPECOB U
BO3MOXXHOCTEH Ka)KJI0TO 4ICHA KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUS IO €€ JOCTH)KEHHIO: COCTaBIIATH IUIAH ACUCTBHM, pPacCHpelesaTh PO C YyYETOM
MHEHHMI y4aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIA/A U KAXKAOI0 yJYaCTHHKA KOMaH/bl B OOIIMH pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHUBATh WACH C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHUE B pPa3jIMYHBIX CHUTyalusX,
MIPOSABIIATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHble  yHuUBepcajbHble Yy4yeOHble JelicTBHS
Camoopranu3anus:
CaMOCTOSITEJIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JAEATENBHOCTh B 00JacTH (DU3MKM U
aCTPOHOMUHU, BBISIBIIATDH [TPOOJIEMBI, CTAaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHMS PAacu€THBIX M KAayeCTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHUSI TPAKTHYECKOW paboThl ¢ y4E€TOM HMEIOMIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U NPEATIOYTEHUI;
J1aBaTh OLEHKY HOBBIM CUTYaIUsIM;
paclMpsATh pPaMKM Y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX TNPEANOYTCHHH; aenaTh
OCO3HaHHBII BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pCILIEHUE; OLICHUBATh
NPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYIUIUH B 00macTH (PU3MKH,
ITOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIA U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBHI B JEATEIbHOCThH, OLIEHHWBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;
BJIa/IETh HaBbIKAMM MO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIAEMBbIX JEWCTBUN
U MBICIMTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB MOCHOBAHUII;



UCTIOJIb30BaTh MPUEMBI pepIeKCHH ISl OLEHKH CUTYallu, BHIOOpPAa BEPHOTOPEILICHUS;

YMETh OLICHMBATh PUCKU M CBOEBPEMEHHO IIPUHHUMATH PELICHMS [0 UXCHHIKEHUIO;

IIPUHUMATb  MOTUBBl M AapPryMEHTBl  JIPYyrMX IIpU aHIM3€  pPe3yIbTaToB
JESTEIIBHOCTH;

IpUHUMATD ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA,

IPUHUMATh  MOTHBBI M AapryMEHTbl  JIPYrMX IIpM aHaJIM3€  PE3yJbTaToB
NEeATEIbHOCTH;

IPU3HABaTh CBOE MIPABO U MIPABO JPYTUX Ha OIUOKH.

B mpornecce AOCTHXKEHHSI TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS IPOrpaMMbl MO (usuke
Ul ypOBHA cpeaHero oOmero oOpa3oBaHUs Yy OO0ydYaroIUXcs COBEPIIEHCTBYETCS
SMOLMOHAIBHBIA HHTEIUIEKT, MPEATOIaraloniic(opMupoBaHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOLIET0 CIIOCOOHOCTh IMOHMMAaTh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B ce0e;

CaMOpETyJIMpOBaHMs, BKJIIOYAIOLLETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBAaThCA K 3SMOLMOHAIbHBIM
W3MEHEHMSIM U MPOSBIATh THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K AOCTHKEHHIO LEIU U YCIEXY,
ONITHUMH3M, NHULIMATUBHOCTb, YMEHHE JAEHCTBOBATh NCXO/S U3 CBOMX BO3MOKHOCTEM;

SMIATHH, BKIIIOYAIOIEH CHOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHHE JpPYTuX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKMUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOLIMX CHOCOOHOCTh BBICTPAWBaTh OTHOLIEHMS C JPYTUMHU
JIOABMH, 3200TUTHCS, IPOSIBIITH UHTEPEC U pa3pemaTb KOH(PIUKTHL.

INPEJIMETHBIE PE3YJIbTATDBI

K konny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax poyib U MecTO (U3UKU B (POPMUPOBAHHM COBPEMEHHOMN
Hay4YHOW KApTHUHBI MHUpPA, B PAa3BUTHM COBPEMEHHOM TEXHHKH M TEXHOJIOTMH, B NPAKTHYECKOU
JEeATEIbHOCTH JIFOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJENel: MaTepualibHas
TOUYKa, MHEepIUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, MACANbHBIM ras, MoJeln
CTPOEHHsI Ta30B, KUJIKOCTEH M TBEPABIX TEJI, TOUCYHBIM JJIEKTPUUECKUHN 3apsj IpPHU pELICHUN
¢bu3nyeckux 3aaay;



pacrio3HaBaTh (U3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHHUS BEIECTBA U JJICKTPOAUHAMUKHU:
paBHOMEpPHOE M PABHOYCKOPEHHOE TPSAMOJIMHEWHOE MABIKEHHE, CBOOOJHOE MaJeHUE Tell,
JBMDKEHUE II0 OKPYXHOCTH, HHEpLMs, B3aumozeicTBue Ttei, auddys3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE JKUAKOCTeH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Teln NpU HarpeBaHUH
(oxJ1aXXI€HUH), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHAEHC CAlMs, MIIaBJIeHHe, KpUCTAJUIU3aLus,
KHUIICHUE, BIIAYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHHUs Ta3a IIPU €ro HarpeBaHWM B 3aKPBITOM
cocyze, CBsA3b MEXKIy IapamMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, JJEKTpHU3alus Tel,
B3aUMOJCICTBUE 3aPsAI0B;

OIUCBIBATh MEXAHMYECKOE JIBUKEHUE, UCHOJb3yd (PU3NYECKHUE BEIUYMHBI: KOOPAUHATA,
IIyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJIA, UMILYJbC Tejla, KUHETUYeCKas
SHEprus, NOTEHLMAJIbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHW4ecKas MOILHOCTb; IpU
ONMCAaHWM TIPABWJIBHO TPAKTOBaTh (U3WYECKUH CMBICT HCIOJIB3YEMbIX BEIHYMH, HX
0003HAYEHMS U €MHHULIbI, HAXOJUTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJINYUHY
C IPYTHMHM BEIMYHHAMM;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS, HCIOJIb3Ys
¢usnveckue BEIWYMHBL: JaBICHHE Ta3a, TeMIepaTypa, CpPeOHssl KUHETHYeCcKas SHEPTHs
XaOTUYECKOr0 JIBUKEHHMSI MOJEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSS 3Heprus, padora raza, ko3pQuuueHT mone3Horo ACUCTBUS TEIIOBOIO
JBUTATEIIS; IPU OMMMCAHUH TPABHIIBHO TPAKTOBATH (PH3MUECKUI CMBICI UCTIONB3YEMBIX BEJTUYHH,
ux O0O0O3HAueHWs] W EIUHMIbI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTHUMH BEIUYMHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA M DJIEKTPUUECKUE SIBICHHUS
(porieccel), UCTIONB3ysl (U3NIECKUE BEITMUMHBL: AJIEKTPHUSCKUI 3apsijl, AJIEKTPHUECKOE TOJIe,
HaIpsOKEHHOCTh  IOJIA, IIOTEHLHAJ, pPa3HOCTb NOTCHIUAIOB, IPU OINMCAHUU IPABUIBHO
TPakTOBaThb (U3NYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWHsS] M €IHUHUIBI;
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMH BeTMUUHAMM;

aHAIN3UPOBATh (U3NYECKUE MPOLECCHl U SBJICHUS, WCIONB3Yys (U3MUECKHUE 3aKOHBI U
IIPUHLUIBL 3aKOH BceMupHoOro tsrorenus, I, II u III 3axonsl HeroTOHA, 3aK0H COXpaHEHMs
MEXaHNYECKON DHEPIUH, 3aKOH COXPAHEHMS MMITYJIbCA, IPUHLUII CYIEPIIO3UIIMN CUJI, TPUHIUI
PaBHOIIPaBUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETHUECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KHMHETUYECKOM SHEPrMU TEIUIOBOI'O JBHUKEHUS
MOJIEKYJT ¢ a0COJIOTHON TemIepaTypoi, MepBbli 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPAaHEHHUS
JIEKTPUYECKOTO 3apsa, 3akoH KylloHa, py 3TOM pas3inyarh CIOBECHYIO



(OpMYIIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE W YCIOBUS (TpaHHIIBI, 00JacTH)
MPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKHUX YCTPOUCTB;
pa3nuyaTh ycjaoBUs MX O€30MaCHOTO MCIIOJL30BAaHUS B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI 10 HCCIEOBAHUIO (U3UYECKUX SBICHHA M IPOLECCOB C
UCTOJB30BAHUEM  TPSIMBIX M  KOCBCHHBIX HM3MEpPEHHH, TP ITOM  (OpMyIUpOBaThH
npobiieMy/3amady W THUIOTE3y Y4eOHOrO  JIKCINEPUMEHTa, COOMparTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYA0BaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI,

OCYIIECTBIISATh TPSMBIE W KOCBEHHBIC H3MEpECHHs] (DU3MYECKHX BEJIWYUH, MPH 3TOM
BBIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS M HCIOJIb30BaTh HM3BECTHBIC METOJbI OIICHKH
IIOIPELIHOCTEN U3MEPEHUN;

UCCIICIOBATh 3aBUCHMOCTH MEXIy (H3MUECKUMH BEIMYMHAMHU C HCIIOJIb30BAaHHEM
MPSMBIX HW3MEPCHHM, IMPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCUPOBATH pPE3yNIbTATHI
MOJTYYCHHOM 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUE TaOIHIl U rpadUKOB, JeiaTh BHIBOIBI
10 Pe3yJIbTaTaM MCCIICIOBaHUS;

coOuroaTh TMpaBwia OE30MacCHOTO TPyAa IPU TPOBEICHUHM HCCIEAOBAaHUA B paMKax
y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-MCCIEOBATENBCKOM H  NPOCKTHOW JEATENIFHOCTH C
UCIIO0JIb30BAHUEM M3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemiath pacuy€THBIC 3aJla4d C SBHO 33aJaHHON (H3MYECKOW MOJENIBIO, HCIOIb3Ys
¢bu3nveckne 3aKOHBI U MPUHIHUITG], HA OCHOBE aHaJIHM3a YCIOBHS 33Jauy BEIOUPATh (PU3NIECKYIO
MOJIeJIb, BBIICNATh (U3NYECKUE BEIMYMHBI M (QOPMYIIbI, HEOOXOIMMBIC JUIsI €€ pEUICHHS,
MIPOBOMTH PACUEThI M OIICHUBATH PEATbHOCTH MOJTYYCHHOTO 3HAYCHHS (PU3NICCKON BETUIHHEI;

peliaTh KauyeCTBCHHBIC 3a/1a4d: BBICTPAWUBATh JIOTUYECKH HEIPOTHBOPEYHMBYIO IICTIOUKY
paccyXJIeHHii ¢ OOopol Ha U3Y4YEeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

UCIIOJIb30BATh npu pelieHnn y4eOHBIX 3a/1a4y COBpEMEHHBIE
WH(OPMAIMOHHBIC TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPHPOBAHUS, UHTSPIIPETAIINNAN
Mpe/ICTaBICHHs] y4eOHON U HAYYHO-TIOMYJISAPHOW MH(OpPMAIINH, TTOTYYEHHOW U3Pa3TMUHBIX
HMCTOYHUKOB, KPUTHYECKU aHATM3HPOBATH IMOTYIaeMyI0 HH(POPMAITUIO; IPUBOAUTH IIPUMEPHI
BKJIaJ]a POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OO0BsICHEHHE
MIPOIIECCOB OKPYKAalOIIeTO MHpa, B pa3BUTHE

TEXHUKU ¥ TEXHOJIOTHIA;

UCTIOJIF30BaTh TEOPETHYECKHE 3HAaHWS 1O (U3WKe B TOBCETHEBHOM JKU3HU JUIS
obecrnieueHrs 0€30MacHOCTH MpU OOpaIieHuu ¢ MprudopaMu U TEXHUYECKUMU



YCTPOMCTBAMH, JUISI COXPAHEHUS 3[I0POBBSI U COONIOACHHUS HOPM IKOJIIOTUYECKOTO TOBEICHUS B
OKpY>Karolleu cpee;

paboTaTh B rpymIe ¢ BHITOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJICH,NIAHUPOBATH PabOTy
IpyNNbl, palMoOHAIbHO pacHpelnessiTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaH/JIAPTHBIX CHUTYAIMsIX, aJCKBATHO OICHWBATH BKJAJ KaXKOTO W3 YYACTHUKOB TPYIMIBI B
pelIeHre paccMaTprUBaeMoi MpoOIEMBI.

K xonmy oOyuenuss B 11 kjiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUH:

JEMOHCTPHUPOBATh HA TMPUMEpaxX poJib U MeCTO (PM3WKU B (DOPMHUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBI MUPA, B PA3BUTUHU COBPEMEHHOM TEXHHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NEeSTebHOCTH JIIOJIEH, IEJIOCTHOCTh U €IMHCTBO(U3MUECKON KapTHHBI MHPA;

VUUTHIBATh TPAHULBI MPUMEHEHHUS HW3YYEHHBIX (U3UYECKUX MOJENEl: TOYeYHBIN
ANEKTPUYCCKUHN 3apsij, Jyd CBETa, TOYCYHBIM WMCTOYHHMK CBETa, SJEpPHAs MOJEIh aToMa,
HYKJIOHHAs! MOJIEJIb AaTOMHOTO SJIpa MPH pelieHnH HU3NUECKUX 3aad;

pacrnio3HaBaTh (PU3NYECCKUE SIBJICHUS (TIPOIECCH) W OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOHM (DM3HMKH: 3JEKTpUYEcKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHMTHOE JCWCTBHSI TOKAa, B3aMMOJICHCTBHE MArHHUTOB, JJICKTPOMArHUTHAs
WHIYKIHS, ACHCTBHE MArHUTHOTO TMOJS Ha TMPOBOJHUK C TOKOM M ABWXKYIIMICS 3aps,
ANEKTPOMArHUTHBIE KOJIEOAHUsS M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTPAHEHUE CBETa, OTPAXKECHHE,
npenomiieHue, uHTepdepeHnys, audpakuus €W TOJApHU3ANMS  CBETa, JUCIEPCHS CBETA,
dhoroanekrpuuecknii 3pdext (PpororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0POJIa, €CTECTBCHHAS U UCKYCCTBCHHAS PAHMOAKTHBHOCTH;

ONKCHIBATh M3y4YCHHBIE CBOMCTBA BellecTBa (INIEKTPUUYECKHE, MAarHUTHBIC, ONTUYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTh PA3IMYHBIX CPEM) M AJICKTPOMATrHUTHBIC SBJICHHS (IIPOIECCHI),
UCTONB3YSl (DUM3MUECKHE BETUYMHBI: DIIEKTPUYECKHI 3apsj, CHJIa TOKa, JJIEKTPUUYECKOE
HaNpsDKCHUE, dJIEKTPUIECKOE COMPOTHBIICHHIE, PAa3HOCTh MOTSHIIMAIOB, SJIEKTPOIBHKYINAs CHIIa,
pabota TOka, WHAYKIHMS MAarHUTHOTO TMOJs, cuia Awmriepa, cuia JlopeHia, WHIYKTUBHOCTH
KATYIIKH, SHEPTUs JJICKTPUICCKOT0O W MArHUTHOTO TIOJICH, MEepHOoJ M YacToTa KoyieOaHWi B
KoJe0aTeIbHOM KOHTYpE, 3apsl U CHJIa TOKAa B MPOIECCe TapPMOHUYECKUX DIIEKTPOMATHUTHBIX
KojeOaHuii, (OKyCHOE pPACCTOSIHME W ONTHUYECKasl CHJIa JIMH3BL, TPU ONMUCAHWUHM IPABUIBHO
TpakToBaTh (U3NYECKUH CMBICT HCIHOJIB3YEMBIX BEIUYMH, WX OOO3HAUYEHUS W EIUHUIIBL,
YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3NICCKYIO BEIMINHY C IPYTUMU BEIIMUYUHAMU;



ONKCHIBATh M3YYCHHBIE KBAHTOBBIC SBJICHUS M MPOIECCHl, HCIONIB3YsS (hU3HUecKue
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUS U
uMnynbe (OTOHA, TEPHUOJ TMOJIypacmajga, SHEPIrus CBSI3M ATOMHBIX sJep, NPH OMHCAHUH
IIPaBUJIBHO TPAKTOBaTh (U3NYECKUH CMBICI HCIOJIb3YyEeMbIX BEIMYMH, MX OO0O3HAuY€HUs |
€IMHUIIBI, YKa3bIBaTh (OPMYIIbI, CBSI3bIBAIOIIME JTAHHYIO (H3UYECKYIO BEIHYUHY C APYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NYECKOM BETMUNHBL;

aHATU3UPOBaTh (PU3MYECKHE MPOLECCHl M SBJICHUS, UCHONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHOMIBL  3aKOH OMa, 3aKOHBI IIOCIENOBAaTEJIBHOIO W MApajUIC]IbHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHua, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
IIPSIMOJIMHEHMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS
CBeTa, ypaBHeHHME OHHIITEHHa UIs (QoTodddeKTa, 3aKOH COXpPAHEHHUS DSHEPruH, 3aKOH
COXPAaHEHHs MMIIYJIbCAa, 3aKOH COXPAHEHUS DJICKTPUYECKOTO 3apsla, 3aKOH COXpPaHEHUS
MacCOBOI'0 4MCIA, MOCTyJaTbl bopa, 3aKOH pagMOAaKTUBHOIO pacnaza, IPU 3TOM pPa3InyaTrh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPRKEHUE U YCJIOBHS (TpaHHULIBL,
00J1acTH) TPUMEHUMOCTH;

ONpEACIATh HANpPAaBICHUE BEKTOPAa MHAYKLUU MArHUTHOTO IIOJS IPOBOJHUKA C TOKOM,
cuibl AMriepa u cuisl Jlopenua;

CTPOUTH U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€pKajioM, TOHKOU JINH301;

BBINOJIHATh SKCIIEPUMEHTHI 10 MCCIEJOBAHUIO (U3UYECKUX SBJICHUHA M IPOLECCOB C
WCTOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX HM3MEPEHHMH: TIpU OSTOM  (OPMYJIHUPOBATH
npobiaemy/3ajayy W TUIOTE3Y Y4eOHOro  SKCIEpUMEHTa, coOMpaTh yCTaHOBKY M3
MPEUIOKEHHOTO 000PYA0BaHUSs, IPOBOJAUTE OIBIT M (POPMYIMPOBATH BHIBOJIBL;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEPEHHs (PU3MUECKUX BEJIWYMH, IMPH 3TOM
BBIOMPATh ONTUMAIBHBIA CIMOCOO HM3MEPEHHS W HCIOJIB30BATh W3BECTHBIC METOJBI OICHKH
MIOIPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH  (PU3MYECKMX BEIMYMH C  HCIOJIb30BAaHHUEM IPSIMBIX
U3MEPEeHU: MpU 3TOM KOHCTPYHWPOBATh YCTAHOBKY, (DMKCHUPOBATh pe3yJbTaThl MOJYYEHHOM
3aBUCHUMOCTH (HM3MYECKMX BEIMYMH B BHAE TaOmuI U rpadukoB, AenaTh BBIBOABI IO
pe3yJibTaTaM UCCIIEOBaHMS;

coOnronarh mnpaBuiaa Oe30MacHOro Tpyda MpU IPOBEIEHUU MCCIEAOBAaHUNA B paMKax
y4eOHOro SKCIEPUMEHTa, Y4eOHO-UCCIEeOBAaTENbCKOM M  TMPOEKTHOW JEATENIBHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYI0BaHMS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HUCHONb3YS
(u3nyecKre 3aKOHbI ¥ IPUHIUIIBI, HA OCHOBE aHaJN3a YCIIOBUS 3aJ1a4uH



BBIOMPATh (PU3UYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHUE BEIMYMHBI U (OPMYIIBI, HEOOXOIUMBIE
s e€ pelIeHus, MPOBOJAUTH PACUEThl M OICHUBATh PEANTBHOCTh IOIYYCHHOTO 3HAYCHHS
(U3HYECKON BETNYNHBL;
penraTh KauyecTBEHHBIC 3aJaud: BBICTPAMBATh JIOTMYECKH HETPOTHBOPEUMBYIO IETIOUKY
paccyXJIeHHii ¢ OMOpOor Ha U3Y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;
UCTIONIb30BATh npu penieHun y4eOHBIX 3a71a4 COBPEMEHHBIE
MH(OPMAIMOHHbBIE TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHS, UHTEPIPETALIMUN
IpeACTaBiIeHNs y4eOHON M HayYHO-TIOMYJIAPHON WH(OPMAIMH, MTOTyYSHHON H3Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKU aHATM3UPOBATH MOTYIaeMyt0 HH(POPMAILIHIO;00bSICHATh
INPUHIMIBL JICHCTBUSMAIINH, npudopoB U TEXHHUYECKHX
YCTPOMCTB, pa3NuyaTh YCIOBUS UX OE€30MACHOTO MCIOIH30BAHUS B TIOBCEAHEBHOM
KH3HU;
NPUBOJIUTH TPUMEPHI BKJIAZAa POCCHUICKUX W 3apyOekKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;
UCTIOJIB30BaTh TEOPETHYECKHE 3HAaHWA 1O (U3HKe B TOBCETHEBHOM JKU3HU JUIS
obecrieueHns 0E30MACHOCTH MpH OOpaIleHNH ¢ NPUOOpaMH U TEXHHYECKUMH YCTPOWCTBAMH,
IUIL COXPAHEHHUsI 3A0POBBS M COONIOJICHHSI HOPM SKOJIOTUYECKOTO TOBEACHUS B OKPYKaIOIICH
cpene;
paboTaTh B rpyIIe ¢ BHITOJHEHHUEM Pa3IMYHBIX COLUAIBHBIX POJICH,[UIAaHUPOBATh PabOTyY
TPYIIBL, PAHOHAIBHO PACHpPENeNsiTh OOS3aHHOCTH W IUTAHUPOBATh JACATEIBHOCTH B
HECTaHJIAPTHBIX CHUTYAIHsIX, aJ€KBaTHO OICHMBATh BKJAJ KaKJAOTO U3 YYaCTHHKOB TIPYIIIBI B
peleHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE10
KJIACC

KoanyecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3faesioB U TeM (xudposbIe)
Ne ni/m Kontpoasnsie | IlpakTuyeckue
NMPOrpamMmabl Bcero o0pa3oBaTeJIbHbIE
padoThI PpadoThI
pecypchl
Pazgea 1. ®U3UKA U METOAblI HAYUYHOI'O IMTO3HAHMUSI
butmmoreka LIOK
11 o 2
W3UKa U METOJIbl HAyYHOTO TTO3HAHUS httos://m.edsoo.ru/7fALbF72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
butmmoreka LIOK
2.1 K 5
HHEMaTHIE https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
2.2 7
Auriamiza https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.3 3 6 1 1
AIOHPT COXPAHCHII B MEXAHIKE https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHUECKOM 9 1 bubnunoreka [IOK
' Teopuu https://m.eds00.ru/7f41bf72
Bbutnuoreka LIOK
3.2 O 10 1
CHOBBL TEPMOHHAMIIH https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bubanorexa [JOK
' ®a3oBbIe NEPEXOABI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no paszgeny

24

Pasznen 4. DJIEKTPOANHAMMUKA

41 MEKTPOCTATHIA 10 Eﬁﬁﬁcﬁgzﬁmmﬂz
49 [TocTostHHBIN 3neKkTpudecKuid ToK. Toku B 12 bubnuorexa [JOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoauyecTBO 4acon DJIeKTPOHHBIE
HaumeHoBaHUe pa3aesioB U TeM (mudposbie)
Ne n/m KoHnTposibHbIE IpakTU4eckune
NPOrpamMMmabl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsI
pecypcesl
Paznen 1. QJIEKTPOJAUHAMMUKA
11 MarnuTtHoe noJje. DIeKTpOMarHuTHas 11 1 3 Bbubnuoreka [JOK
' UHIYKIHS https://m.edso00.ru/7f41c97¢c
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4eckue U JIEKTPOMATHUTHbBIE Bbubanoreka [IOK
2.1 9 1
KoJeOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4eckue | JIEKTPOMATrHUTHbBIE 5 1 bubnuoreka [{OK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bbubmuoreka [IOK
2.3 0) 10 3
frrmika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnea 3. OCHOBBI CIIEHIMAJIbHOH TEOPUU OTHOCHUTEJBHOCTH

31 OcHOBBI cIEUAIBHOM TEOpUHn 4 1 bub6mmoreka [JOK
OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHl KBAaHTOBOU ONTUKHU 6 bubnnorexa [IOK

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

4.2 C 4
Tpocte atoMa https://m.edsoo.ru/7f41c97c
bubanorexa [IOK
4.3 A 5
TOMHO® AP0 https://m.edsoo.ru/7f41c97c
HTtoro no pazaeny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTbl aCTPOHOMUH U aCTPOPU3UKH 7 ]f?tl;fsnll;lr%f(;(;?rouf; £41097c
Utoro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o0mmarotiee NOBTOpEeHNE 4 ﬁt?fs?ﬁr%ftizgrouﬁﬂlwk
Uroro no pazaeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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