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MNOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypoOBHS Ha ypOBHE CpeaHero olmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIONIOKEHUII MW TpebOBaHWI K pe3yiabTaTaM OCBOCHHA OCHOBHOM 00pa30BaTeNbHON MpOTrpaMMEl,
npenctaBieHHBIX B PI'OC COO, a Takxe ¢ yuétoMm ¢eaepanbHoi pabodei mporpaMMbl BOCTUTAHHS U KOHIIETIIIHA
mpenogaBanus ydeObHoro mpeamera «®Dusmka» B 00pazoBaTeNbHBIX opraHuzamusax Poccuiickoit dDepeparum,
peaTM3yIONINX OCHOBHBIE 00Pa30BaTEIbHBIE TPOTPAMMBL.

CopeprkaHre MPOrpaMMBI 10 (pU3HKe HampaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MHPa
obOyuatommuxcss 10-11 xmaccoB mpu oOydenmn ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesiTeIbHOCTHOTO Togaxoxaa. [Iporpamma mo ¢msuke cootBeTcTByeT TpedoBanusM OPI'OC COO k miiaHHpyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM M METalpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TakXKe YUUTHIBAeT HEOOXOAMMOCTH
peaM3ani  MEXIPEIMETHBIX CBs3el (U3WKH C EeCTEeCTBEHHO-HAyYHBIMA YYeOHBIMH TpeaMmeramud. B Hel
OTIPEIETISIOTCS. OCHOBHEIE IENH W3yYeHUs (PU3MKKM Ha ypPOBHE CPEIHEro oOIero oOpazoBaHUs, TUIAHUPYEMBIC
pe3yIbTaThl OCBOEHMSI Kypca (DM3UKH: TUYHOCTHEIE, METalpeAMETHBIC, IPEeAMETHBIE (Ha 0a30BOM ypOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAECT:

® IUTAHUPYEMBIC PE3yJbTaThl OCBOCHMS Kypca (U3WKM Ha 0a30BOM YPOBHE, B TOM YHUCIIC MPEIMETHBIC

pe3yIbTaThl IO TOAaM OOYIeHUS;

e cozepikanue yueOHoro npeamMeta «Dusukay 1o rogam oOyueHHS.

®dusuka kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOBI, BHICTYIAs B KauyeCTBE y4eOHOro MpeaMeTa B
HIKOJIe, BHOCUT CYIICCTBCHHBIH BKJAJ B CHUCTEMY 3HaHUH 00 okpyskatomem mupe. LlkonbHbiid Kypc ¢usznkum —
CUCTEMOOOPa3YIOIINH IS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MMOCKOIBKY (H3MYECKHE 3aKOHBI JIeKAT B
OCHOBE TIPOLIECCOB W SBJICHHWH, W3y4aeMbIX XHMHUEH, Ouornorumed, ¢usmueckod reorpaduell U acTpOHOMHEH.
Hcnonp3oBaHue 1 akTHBHOE NMPUMEHEHHE (PU3MUYECKUX 3HAHHUN ONpeieisieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHH B c(hepe SHEePreTHKH, TPAHCTIOPTa, OCBOCHHUSI KOCMOCA, MOTYYEeHHUS! HOBBIX MAaTEPHANIOB C 3a1aHHBIMU
CBOWCTBaMU W Jpyrux. M3ydeHune (U3MKHM BHOCHT OCHOBHOW BKJaJ B ()OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOM
KapTHHBI MUpa 00y4atonmxcsi, B GOpMUPOBaHNE YMEHUH NPUMEHSITh HAYYHBIA METOJI TTO3HAHUS TIPH BBITIOTHEHUH
UMU Y4eOHBIX HCCIIETOBAHUIA.

B ocHOBy kypca Qu3uKu Ui yPOBHS CpPETHETO 00IIero 00pa3oBaHUs MOJOKEH P HIEH, KOTOPbIE MOKHO
paccMaTpuBaTh Kak IMPUHIMITEI €T0 TOCTPOSHUSI.

Hoesn yenocmnocmu. B COOTBETCTBHM C HEW KypC SBISIETCS JIOTHYECKHA 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepual U3 BceX pa3/esioB PU3UKH, BKIFOYAET KaK BOPOCHI KIIACCUYECKOH, TaK U COBPEMEHHON (PU3UKU.

Hoesn eenmepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (QU3UKH OOBENWHEH BOKPYT (PH3MUECKUX
Teopuit. BenymuMm B kypce sBisiercss (hopMHUpOBaHUE NPEACTABICHHA O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE
U TIOJIE.

Hoess cymanumapusayuu. EE peanmzanms mpeamnoyiaraeT HCIOIb30BAHUE T'yMaHUTApPHOIO IOTEHIHMAaa
(¢u3nveckoil HAayKH, OCMBICICHHE CBS3M pa3BUTUA (QHU3MKM C pa3BUTHEM OOIIECTBa, a TaKke ¢
MHUPOBO33PEHYECKHMH, HDABCTBEHHBIMH M SKOJIOTHYECKUMHU TPOOIEMaMH.

Hoess npuxnaonoii nanpasnennocmu. Kypc ¢GHU3MKH TpeanonaraeT 3HAKOMCTBO C IIUPOKUM KPYrom
TEXHUYECKUX U TEXHOJOTMYECKHUX MPHUIOKECHNH U3yUEeHHBIX TEOPUH U 3aKOHOB.

Hoess sxonoeusayuu peanu3yeTcs IMOCPEACTBOM BBEICHHS DIIEMEHTOB COACPKAHHSA, MOCBALIEHHBIX
9KOJIOTHYECKUM NpoOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM TEXHHMKH M TEXHOJIOTHH, a TaKKe
o0cyXx1eHHst Mpo0iIeM paoHaIBLHOTO IPUPOOTIOIB30BAHHS U KOJIOTHUECKOH O€30IIaCHOCTH.

CrepXHEBBIMH 3JEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpEJHEro oOmero oOpa3oBaHUs SBISAIOTCS
¢uznueckue teopuu (PopMUpOBaHHME TPEACTABICHHNH O CTPYKType MOCTPOEHHs (DU3WYECKOH TEOpHH, POIH
(hyHIaMEHTaIbHBIX 3aKOHOB M MIPUHLUIIOB B COBPEMEHHBIX MPEACTABICHHUX O MPUPOAE, TPaHUIax TPUMEHUMOCTH
TEOpUH, JIsI ONMCAHNS ECTECTBEHHO-HAYYHBIX SIBIIEHUI U MPOIECCOB).

CucreMHO-/IEATEIHPHOCTHBIN TONIX0 B Kypce (DM3WKHM peanu3yercss MpeXxAe BCero 3a CYET OpraHu3alliH
9KCIEPUMEHTAILHON JiesiTeNbHOCTH oOyuaromuxcs. JIns 6a30oBoro ypoBHs Kypca (U3WKH — 3TO HCIIOIB30BAHUE
CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OPAaTOPHBIX paboT, KOTOpbIE B Mporpamme Mo
(uznke o0beAMHEHBI B OONIMH CIIMCOK YYEHHYECKHX TPAKTHUECKHX paboT. BeinencHue B yka3aHHOM IIepevyHe



nabopaTtopHbIX paboT, MPOBOAMMBIX AJISl KOHTPOJS M OLEHKH, OCYIIECTBISIETCS! Y4aCTHUKaMi 00pa3oBaTeIbHOTO
npoliecca UCXOAS U3 0COOEHHOCTEW TUIAHMPOBAaHUS M OCHalleHUs kabuHeta ¢usuku. [Ipu 3TOM oOecneunBaeTcs
OBNIaJicHUE OOy4YalolMMHUCS YMEHUSIMH MPOBOJAUTH KOCBEHHBIC HW3MEPEHHS, MCCICJOBAaHUS 3aBHCUMOCTEH
(u3MUeCKUX BEJIWYHH U TOCTAHOBKY OMBITOB IO IIPOBEPKE MPEATIOKEHHBIX THIIOTE3.
Bonbiioe BHUMaHUe yAenseTcs PEIICHHI0 pacu€THBIX W KayecTBEHHBIX 3a1ad. [Ipu sToM mis pacu€THbIX
3aJad MPHOPUTETOM SIBIAIOTCS 3aJauyd C SIBHO 3aJaHHOW (PU3MYECKON MOJeNblo, MO3BONAIOLINE MNPUMEHSTH
M3y4YeHHBIC 3aKOHBl W 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeiia Kypca, TaK M HHTETpUpPYsS 3HAHUS W3 PasHBIX
paszaenos. s KauecTBEHHBIX 3a/1ad MPHUOPUTETOM SIBIISIIOTCS 3aaHUsl Ha OOBSICHEHUE TPOTEKAHMS (PU3MYSCKUX
SBJICHUH M MPOLIECCOB B OKPY>KarolIeH Ku3HH, TpeOyrolmue BpI0opa GU3NUECKON MOACTH IS CUTYyalluH IPaKTUKO-
OPUECHTUPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpeboanusimu ®I'OC COO k maTepualbHO-TEXHHMYECKOMY OOECIeYeHHI0 yueOHOTo
nporecca 0a30BbI YpOBeHb Kypca ()M3MKM Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHHSA JOJDKCH H3Y4aThCs B
YCIIOBUAX MPEAMETHOTO Ka6I/IHCTa (1)I/I3I/IKI/I HJIU B YCJIOBHUAX UHTECTPUPOBAHHOI'O Ka6I/IHCTa nmpeaAMETOB €CTCCTBEHHO-
Hay4yHOro IuKiIa. B kaOuHere (GU3MKM JODKHO OBITh HEoOXoauMoe JabopaTropHoe OO0OpyIOBaHUE IS
BBINIOJTHEHUSI YKa3aHHBIX B TporpamMMe Mo (M3MKE YYCHHUUECKHX MPAKTHUECKHX paboT W IEMOHCTPalHOHHOE
obopynoBaHue.
JleMoHCTpalimoHHOe 00OpynOoBaHHEe (OPMUPYETCSI B COOTBETCTBUU C TMPUHIMIIOM MHUHUMAJIBHOMN
JOCTAaTOYHOCTH M 00eCIeunBacT MOCTAHOBKY MIEPEUNCIICHHBIX B MMPOrpaMMe 1Mo (HU3UKe KITIOUEBBIX IEMOHCTpani
AJId UCCIICAOBAaHUA H3YyYaCMbIX SIBIICHUN H IpoueccoB, SMIIMPHUYCCKUX U q)YH)IaMeHTaJ'II)HI)IX 3aKOHOB, HX
TEXHHUYCCKUX HpHMeHeHHP'I.
JlaboparopHoe 000pyIOBaHUE IS YUCHHUECKUX MPAKTHIECKUX paboT hopMupyercs B BHIE TEMATHUECKUX
KOMITJICKTOB U 00ecrieurBaeTcsl B pacuére OJIHOr0 KOMIUICKTAa Ha IByX 0Oydaromuxcs. TeMaTHuecKHe KOMIUICKTHI
nabopaTopHOro 00OPYMOBAHUS JOJKHBI OBITh MOCTPOCHBI HA KOMILICKCHOM WCIOJIb30BAHUM aHAJIOTOBBIX U
UQPPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMH LETSAMH H3y4YeHUS (DU3UKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:
e GOopMHpOBaHKE MHTEpEca M CTPEMIICHHS OOYYalOUIMXCsl K HAyYHOMY M3YYECHHUIO MPHUPOJBI, Pa3BHTHE HX
WHTEJUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEJICTABICHUHA O HAyYHOM METOJIE TO3HAHUS U (OPMUPOBAHUE HCCICIOBATEILCKOTO
OTHOLICHUA K OKPYKAIOIUM SABJICHUSAM,

¢ GpOpMHPOBaHKE HAYYHOIO MHPOBO33PCHHUS KaK pe3yybTaTa W3y4YCHHS OCHOB CTPOCHHS MATepUd U
(byHAaMEHTATIBHBIX 3aKOHOB (DU3UKH;

e GOpMHUPOBAHUE YMEHHUI OOBSCHATH SBJICHUS C KCIOJIB30BaHUEM (DU3NYECKUX 3HAHUM M HAyYHBIX
JIOKa3aTeNIbCTB;

¢ (hopMHUpOBaHUE TIPEACTABICHUN O PONM (M3HUKH I Pa3BUTHA APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTH.

JocTwkenne 3TuUX Iienieid obOecriedrBaeTCsi pelieHueM CIEAYIONIMX 3aj]ad B Ipollecce M3Y4eHUs Kypca
(hu3MKK Ha YPOBHE cpeTHero o0IIero oopa3oBaHus:

® IPUOOpPETCHNE CHCTEMBI 3HAHUH 00 OOIIMX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOUAs

MEXaHHKY, MOJIEKYIISIPHYIO (DU3UKY, DIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY W 3JIEMEHTHI aCTPOPH3HKIL;
e popMHpOBaHHE YMEHHH NPUMEHSATh TEOPETUYECKUE 3HAHUS JUIA OObsICHEHHS (U3NYECKUX SIBICHUI B
MPUPOAE U JUISl IPUHATHS IPAKTUYECKUX PEILIEHUIN B IOBCEHEBHOM XKU3HH;

® OCBOCHHE CIOCOOOB peIIeHHs Ppas3IHyHBbIX 33434 C SBHO 3aJaHHOM (U3MYECKOHl MoJenbio, 3aaad,
MOJpa3yMeBaIOLINX CAMOCTOSITENIbHOE co31anue (HU3NIECKON MOJIENH, aIeKBaTHON YCIIOBHAM 33/1a4H;

® [IOHMMaHUe (U3UYECKUX OCHOB W TPHHITUIIOB JEHCTBHUSI TEXHUUYECKHX YCTPOHCTB M TEXHOJOTHYECKUX
MPOLIECCOB, X BIUSHHUA Ha OKPYKAIOIIYIO CPEY;

® OBJIaJICHHE METOJaMHU CaMOCTOSTENBHOIO TUIAHUPOBAHUS M TMPOBEACHUS (PU3MUECKHX DKCIIEPHUMEHTOB,

aHalM3a v MHTEpIIpeTaluy HHQOPMAIIHHY, OTIPEICIICHUS TOCTOBEPHOCTH MOJyYSHHOTO PE3yIbTaTa;

® CO3JJaHKE YCIIOBHIA JJISl pa3BUTUSL YMEHUH MPOEKTHO-MCCIIEA0BATENLCKOM, TBOPYECKOH NS TENbHOCTH.

Ha usydenue ¢usnku (0a30BbIi YPOBEHB) Ha YPOBHE CpeIHEro o0Iero oopasoBaHus 0TBOAUTCS 136 Jacos:
B 10 xacce — 68 yacoB (2 yaca B Henelnto), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIO).



[Ipennaraembliii B mporpamme mo (uU3MKe MEpedeHb JTabopaTOpHBIX M MPaKTHUECKUX paloT sBIsSETCS
PEKOMEH/IOBaHHBIM, YYHTENb JeNaeT BbIOOp MNpoBeACHUS JaObOpaTOpHBIX paboT W  ONBITOB C  YYETOM
MHIMBUAYaJIbHBIX 0COOCHHOCTEH 00yUYaromuxcs.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOTO MO3HAHUSA
O®u3zuka — Hayka o mnpupone. HayuHble MeTompl IO3HAHUS OKpyKawouero wmupa. Poib
9KCIEPUMEHTA U TEOPUH B IPOLIECCE MO3HAHUS MIPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanue pU3NIECKUX ABICHUN U npoueccoB. Hayunsie rumoressl. dusndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH PU3MUYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Ponb 1 MecTo Qusuku B HOpMUPOBaHUKM COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B MIPAKTUYECKOM
JIeSITENIBHOCTH JIIOJIEH.

Jlemoncmpayuu

Amnanorosle U IH(HPOBbIC H3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABKEHUE. OTHOCUTENBHOCTh MEXAHUYECKOTo IBWKeHUsA. Cucrema OTcuéra.
TpaexTopusi.

[lepememenne, CKOPOCTH (CpPEHsST CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepHaTbHON
TOYKH, UX MIPOEKIUU HA OCH CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMEILICHUN U CIIOXKEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJMHEWHOE JaBrKeHWe. ['padukm 3aBucuMocTH
KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILIEHUS MAaTEPUAIbHOM TOUKH OT BPEMEHH.

CBo0OoHOE TIaieHne. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuneitHoe nBwxkeHue. [[BrxkeHUE MaTEpUAbHONM TOUKH IO OKPY>KHOCTU C MOCTOSIHHOU IO
MOJIYIII0O CKOPOCTBIO. YTJOBas CKOpPOCTh, JHHEWHas ckopocTh. llepwong w yactota oOpaieHus.
LeHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue yCTpPOMCTBA W NPAKTUUYECKOE MPUMEHEHHWE: CHUAOMETpP, IBUKEHUE CHApAJOB,
LEIHbIE U PEMEHHBIE NTEPEAAYU.

Jlemoncmpayuu

Mojienb cucTeMbl 0TCUETa, HIUTIOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTUK JBUKECHHS.

[MpeoOpazoBanue ABMKECHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTRE.

Habnronenue apmkeHus Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJACHNS.

Hampasnenue cKOpoCTH MPH IBUKEHHUH MO0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopule padbomol

N3y4eHne HepaBHOMEPHOTO JBMYKEHUS C IIEITBI0 OTIPEIETICHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXIy IyTAMH, NPOWIEHHBIMHA TEJIOM 3a TMOCJelI0BaTeNlbHbIC
paBHBIE TPOMEXYTKH BPEMEHH MpPH PABHOYCKOPEHHOM [BMKEHHH C HAa4YaJIbHOW CKOPOCTHIO, PaBHON
HYJTIO.

M3yueHue nBUKEHUS 1IAPUKA B BI3KOW HKUAKOCTH.

W3ydenve ABrKeHus Tena, OpPOIIeHHOTO0 TOPU3OHTAIBHO.

Tema 2. /lunamuxa

Ilpunnun ortHocutenbHocTu [amuies. IlepBwiii 3akoH HeloToHa. MHepuuaibHbIE CHUCTEMBI
OTCuéra.

Macca Tena. Cwra. [puanum cynepmosunuu cuil. Bropo#i 3akoH HeroTOHa 111 MaTepHabHON
Touku. Tperuii 3akoH HbloTOHA /17151 MaTepuaibHBIX TOYEK.

3aKoH BCeMUpPHOTo TaroreHus. Cuna tspkectH. [lepBast kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3axkoH I'yka. Bec tena.



Tpenune. Bugpl Tpenus (mokosi, ckonbxkeHusi, kadenus). Cuma Tpenms. Cyxoe Tpenue. Cuia
TPEHHS CKOJIBKCHUS U cHiia TpeHus nokos. Koaddurment tpenus. Cria CONpOTHBICHUS NPU JBUKCHUN
Tena B XKHUIKOCTH WUJIH rase.

[TocTynarenbpHOE U BpaliaTeaIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MoOMeHT CHIIbI OTHOCUTENBHO OCH BpaleHus. [Inedo cumnbl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHndyeckue ycTpoWCTBAa M NPAKTHMYECKOE MPHUMEHEHHWE:  TOALIMIHMUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue uHEPIUH.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JIe(OpMaIInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaICHUU.

CpaBHeHHE CUJI TPEHUS MTOKOS, KaYeHHS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIONIMX B MPY)KUHE M PE3HHOBOM 00pasIe, OT
ux nedopMarim.

HccnenoBanue ycnoBUid paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanpbHON TOUYKH (Te€na), CHUCTEMBl MaTepUalbHBIX TOYeK. WMmynbc cHIBl U
M3MEHEHUE UMIIYJIbCa TeNld. 3aKOH COXPAaHEHUS UMITyJIbca. PeakTUBHOE JBUXKEHUE.

PabGora cunbl. MOLIHOCTD CHIIBI.

Kunerndeckas sHeprusi MaTepuaabHON TOYKH. Teopema 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.

[lorentmanbHass »Heprus. [loTeHnmanbHas »Heprus ynpyro neOpMHUPOBAHHOW TMPYKHUHEIL.
[loTeHnmanbHas YHEpPTHs TeNa BOJIM3H MTOBEPXHOCTH 3eMITH.

[loTreHnmanbHbIe 1 HEMOTEHIIMATBLHBIE CHITBL. CBSI3b pabOTHl HETIOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUECKOU SHEPIUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKue ycTpoCTBa U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIM NUCTOJET,
JIBIKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCa.

PeaxkTuBHOE BHXKEHME.

[lepexox moTeHUMANBHOW SHEPTUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomul

NzyueHne abCOMOTHO HEYIIPYTOro yiapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MAsTHUKOB.

WccnenoBanne cBsizn pabOTHl CHIIBI C M3MEHEHHMEM MEXaHHYEeCKON SHEpruH Tella Ha TpuMepe
pacTsDKEHUS] pe3NHOBOTO XKTyTa.

Paznen 3. MoJaekynsipaas pu3nka 1 TepMOAUHAMHAKA
Tema 1. Octosvt MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIC TIOJIOXKCHUSI MOJCKYJISPHO-KMHETUYECKOW TEOPUHM M WX ONBITHOE OOOCHOBaHUE.
Bpoynoeckoe pBmwkenue. Juddysus. Xapaktep nBmKEHHS W B3aUMOJCHCTBHS YaCTHI[ BEIIECTBA.
Mopnenu cTpoeHUsI Ta30B, KHUIAKOCTSH U TBEPIBIX TEN U OOBSICHEHUE CBONCTB BEUIECTBA HA OCHOBE ITHX
Mozenel. Macca u pasmepsl Mojekyi. KonuuectBo BemiectBa. [loctositHHas ABoraapo.
TemnoBoe paBHoBecue. Temmepatypa u e€ usmepenue. [llkana remnepatyp Llenbcus.



Mogens wuneansHoro Traza. (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOH TEOopuuU
UAeanbHOro Taza. AOCOMIOTHasl TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW DHEPruH TEIIOBOTO
nBrkeHus dactul] rasa. llkama temnepatyp KenbBuna. 'azoBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Knaneiipona. 3axon lansToHa. M30mporiecchl B HI€aNbHOM Ia3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOWCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MOJIEKYJl OpraHU4ecKuX
COEIHECHU.

OnbITel 10 TU¢PY31N KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnbIThI, JOKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMOIEKYJISIPHOTO B3aUMOIeHCTBYS.

Mojiens, WITIOCTpUpYIOLIas IPUPOIY JIaBJICHUS ra3a Ha CTEHKH cOocya.

OnBITHI, WILTIOCTPUPYIOLIIUE YPAaBHEHNE COCTOSHUS UA€aIbHOI0O Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE€ HAa OCHOBE M3MEpPEHHUH 00bEMa KOMHATHI,
JTaBJICHUS U TEMIIEPATypPhl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS pa3peKeHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepMmonnHaMuveckast cucreMa. BHyTpeHHsISI DHEPTUs TEPMOIUHAMHYECKON CHUCTEMBI U CITOCOOBI
e€ mameneHns. KommuecTBo TerioTel M paboTta. BHyTpeHHSs dHEPrusl OJHOATOMHOTO HJICAIEHOTO Ta3a.
Bune! Temmonepenayn: TEIIONPOBOAHOCTh, KOHBEKIIH, H3ITydeHUE. Y IeTbHas TETUIOEMKOCTh BEIIECTRA.
KonuuecTBO TEIIOTHI pU TeIUIoNepeaye.

[lonsitue 06 amgmabatHOM mpomecce. IlepBriit 3akoH TepmomuHamuku. llpuMeHeHHe mnepBoro
3aKOHA TEPMOJWHAMUKH K M3omporeccaM. | padnyeckas nHTEpripeTanus paboTHI rasa.

Bropoii 3akoH TepMoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IpUPOJIE.

TenmoBsie Mamuebl. [lpuHIMNBL MeHCTBUS TeruioBBIX MammH. [IpeoOpazoBaHus »HEprum B
TEIUIOBbIX MamnHax. Koaddumuent mone3Horo neiictBus TteroBod Mamwuebl. [lukn Kapro u ero
KOA(PGUITUEHT TIOJIE3HOTO JIEHCTBHS. JKOIOTHUECKHE TPOOIEMBI TeTITIOIHEPTETHKH.

TexHUYecKre yCTPOWCTBA M IPAKTHYECKOE IMPUMEHEHHWE: JBHTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIHOHED.

Lemoncmpayuu

W3MmeHeHne BHYTPEHHEH SHEPTUU Telia IPH COBEPIICHUH pa0OThI: BBUIET MPOOKH U3 OYTHLIKU O
JNIEHCTBHEM CXKaToro BO3/AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke myTéM  TpeHUs
(BUIEOAEMOHCTpALIUS).

W3MmeHeHne BHYTpEHHEH 3HEpTUU (TEeMIIepaTyphl) Tella Py Teruionepenaye.

OnbIT 10 aAa0aTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoit TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusa eeujecmea. Mazosvie nepexoovl

ITapooOpa3oBaHre u KoHAeHcanus. VcnapeHue W KureHHe. AOCOMIOTHAs M OTHOCHUTENIbHAs
BIIAKHOCTh BO3MyXa. HackImeHHBI map. VYxaenpHas TEIUIoTa mapooOpa3oBaHUsA. 3aBHCHUMOCTH
TEMIIEPaTyphl KUIIEHUS OT TaBICHHUS.

Tsépnoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKuakue
kpuctayuiel. CoBpeMeHHbIe MaTepuainbl. [ImaBnenne m KpucTammu3anus. Y JeibHas TEIUIOTa IJIaBICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIIOBOTO OaaHca.



TexHudeckue ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaIOPUMETD,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu NoOHM>KEHHOM JAaBICHUM.

Crioco0bl U3MEPEHHUS BIKHOCTH.

HaGnronenue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JeMoHCTpalus KpucTaioB.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3mepeHne 0THOCUTETBHOM BIAXKHOCTH BO3AyXa.

Paznen 4. dinekTpoauHaMuKa

Tema 1. dnexkmpocmamuka

ONeKTpu3auus Tell. DIEKTpUYecKUd 3apsan. JlBa BuOa AJIEKTpUUYECKHUX 3apsanoB. IIpoBOAHHKW,
JUDIIEKTPUKY U MOIYTIPOBOAHHUKH. 3aKOH COXPAHEHUS SIEKTPHUECKOTO 3apsaaa.

BzaumopeiictBue 3apanoB. 3akoH KynoHa. TodeuyHbI SJIE€KTpUYECKUN 3apsil. DIEKTPUUYECKOE
nosie. Hanpssk€HHOCTH AnekTpudyeckoro moist. [IpuHiun cynepno3uuuu 3ieKTpUuecKux nojei. Jlnnuu
HaNPsKEHHOCTH IEKTPUIECKOTO MOJIS.

Pabora cun amextpocrarmdeckoro mons. [lotermman. PasHocte morteHimanoB. [IpoBogauku u
JVDIIEKTPUKY B 2JIEKTPOCTATUYECKOM ToJe. JIuanekTpudeckas IpOHULIAEMOCTb.

OnekrpoémkocTh.  KoHaeHcaTop. ONEKTpOEMKOCTh  IUIOCKOIO  KOHAEGHCATOpAa.  DHEpPrus
3apsHKEHHOT0 KOHJIEHCATOPA.

TexHH4Yeckue YCTPOHCTBA W INPAKTUYECKOE MPUMEHEHHE: 3IEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATHYECKAS 3all[UTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHACHCATOP, KONMMPOBAIBHBIN amlmapar,
CTPYHHBII IPUHTED.

Jlemoncmpayuu

YeTpoCcTBO M IPUHIUI IEHCTBHS AIIEKTPOMETPA.

B3aumoeiicTBre Ha3IEKTPU30BaHHBIX TEJ.

DNEKTPUUYECKOE TOJIE 3aPSHKEHHBIX TE.

IIpoBOAHMKH B AIIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTuyeckas 3amuTa.

JMdIeKTpUKH B 37IEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTb JIEKTPOEMKOCTH IIOCKOTO KOH/IEHCATOpa OT MJIONaAN TUIACTHH, PACCTOSHHS MEXIY
HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHASHCATOopa.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toxku é paznuunsvix cpeoax

DNIEKTPUIECKUNA TOK. YCIIOBHS CYIIICCTBOBAaHUS JJIEKTPUIECKOr0o TOKa. Mcrounmku Toka. Cuia
TOoKa. IIOCTOSAHHEIN TOK.

Hampsoxenne. 3akorn OMa 111 y4acTKa HemnH.

DNEKTPUYECKOE COMPOTHBIICHHUE. YAETbHOE COMPOTHBIEHHE BemecTBa. llocnemoBarensHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxxoyns—J/Ienua. MonHOCTb 3EKTPUIECKOTO TOKA.

ONEeKTPOABIKYILAs CUIIa U BHYTPEHHEE CONIPOTUBIIEHNE NCTOYHHKA TOKA. 3akoH OMa JIsl TOJTHON
(3aMKHYTOH) AsekTprdeckoi nenu. KopoTkoe 3amMbIkaHue.

ONeKTpOHHas MPOBOJUMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTH COINPOTHBIIEHUS METAIOB OT
Temneparypsl. CBEpXIPOBOAUMOCTb.

OnekTpuyecKkuil TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX ITYYKOB.



HonynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs MPOBOAMMOCTD MOTYNPOBOAHUKOB. CBOHCTBa p—N-
nepexoaa. [lomynpoBoJHHUKOBBIE TPUOOPHI.

ONEeKTpUUYECKUI TOK B PaCTBOPaxX M pacIulaBax 3JIEKTPOJUTOB. DIEKTPOIUTHYECKAS AUCCOLMALINS.
ONeKTponu3.

OnekTpuyeckuil TOK B razax. CaMOCTOSATENbHBI W HECAaMOCTOSATENBHBIM pa3psan. MoHus.
IIna3zma.

TexHn4yeckre ycTpoWcTBa M MpaKkTUYECKOe IPHUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PpPEeocTar,
WCTOYHUKH TOKA, JJIEKTPOHATpEeBaTENbHbIE MPUOOPHI, 3JEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP
COIIPOTHBIICHHS, BaKyyMHBI JAHOJ, TEPMHUCTOPBHI M (OTOPE3UCTOPHI, MOIYHNPOBOAHUKOBBIA AHOI,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAIPSKEHUS.

3aBUCUMOCTH CONPOTUBIICHUS LWJINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IJIOUIAN MONEPEYHOI0
CEYEeHUs U MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOIHHUKOB.

IIpsimoe u3MepeHue 3MeKTpoABIKYIIEeH cuibl. KopoTkoe 3aMblkaHNe TajJIbBaHUUECKOTO 3J€MEHTa
U OLICHKA BHYTPEHHEI'O COIPOTUBIICHUS.

3aBUCHMOCTH CONPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpOoBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii paspsit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3ydeHne cMemaHHOro COSUHEHNS PE3UCTOPOB.

N3MepeHue 3I1eKTpOABMKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTHUBIICHUS.

Habmtonenue siekrponusa.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukun ©0azoBoro ypoBHS B 10 Kkjacce ocymecTBisieTcs € y4€TOM
COJEepPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOr'O IO3HAHUS: SBICHHE,
Hay4Hbld (akT, rumnoresa, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIIEPUMEHT,
MOJIETTMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, JMHeWHas (yHKuusi, nmapabona, rumepoona, ux
rpauKy U CBOMCTBA, TPUTOHOMETPHUECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOMKAECTBO, BEKTOPHI M MX NMPOEKLIMU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mexanuueckoe ABMKEHHE B XKHUBOH mpupoae, TudQy3usi, 0CMOC, TEINIOOOMEH KHUBBIX
OpraHu3MoB (BHIBI TEIUIONEPEIauH, TEIUIOBOE PAaBHOBECHE), JIIEKTPUIECKUE SIBIICHHS B )KUBOW IIPUPOJIE.

Xumusi: JACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEMJIOBbIE CBOWCTBA TBEPABIX TEJN, XXKUAKOCTEH M Tra3oB, 3JEKTPUYECKHE CBOMCTBA
METaJUIOB, MIEKTPOIUTHYECKAS] TUCCOLUALINS, FaIbBAHUKA.

Teoecpaghus: BIAXKHOCTH BO3/yXa, BETPHI, 0apOMETpP, TEPMOMET.

Texnonocusa: mpeoOpazoBaHWE [BWKEHWHA C WCIONb30BAaHWEM MEXaHW3MOB, YYET TpPEHHUS B
TEXHHKE, TOAMINITHIKY, UCIIOIH30BAHNE 3aKOHA COXPAHEHHS MMITYJIbCa B TEXHUKE (pakeTa, BOJOMET U
Jpyrue), ABUraTeilb BHYTPEHHEIO CropaHus, napoBas TypOuHa, ObITOBOM XOJOJMJIBHUK, KOHAMILMOHED,
TEXHOJIOTHH IOJIY4YECHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
IEKTPOCTaTUUECKasl ~ 3alUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHWHBIH INpPHUHTED,
JJIEKTPOHArpeBaTe/IbHbIe IPUOOPHI, HEKTPOOCBETUTEIBHBIC TPUOOPHI, FATbBAHMUKA.

11 KJIACC



Pa3nen 4. DnekTponHaMHKa

Tema 3. Maznummnoe none. InekKmpomazHumnan UHOYKyus

[TocTosiHHBIE MarHUTHL. B3aumoneidcTBHE MOCTOSHHBIX MAarHUTOB. MaruutHoe moje. Bektop
MarHUTHOW WMHAYKIMU. [IpUHIUN Cyneprno3uIMy MarHUTHBIX mosied. JIMHUM MarHUTHOW WHAYKIIUH.
KapTuna nuHUl MarHUTHOW WH]TYKITUH TTOJIS TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie TPOBOIHUKA ¢ TOKOM. KapTuHa TUHMIA MHAYKIIMA MarHATHOTO MOJIS JJIMHHOTO
IPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHMKA, KATyIIKU ¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBruE TPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenma, e€ Moaynb U HampaBieHue. [[BrkeHue 3apspDKEHHOM 4YacTUIBI B OJHOPOTHOM
MarHuTHOM moJie. Pabora cuibl Jlopena.

SIBneHMe  SNMEKTPOMArHUTHOW  WHIAYKIUHM. [lOTOK  BEKTOpa  MAarHUTHOW  WHIYKITUH.
DNEeKTPOABIKYIIAS CHJIa MHIYKITUU. 3aKOH 3JIEKTPOMarHuTHOU HHAYKIuu Dapasest.

Buxpesoe anekTpuyeckoe mosie. DIESKTPOABIDKYIINAs CHJIa UHIYKIIUU B IPOBOJIHUKE, IBIDKYIIIEMCS
MOCTYIATEIHHO B OJJHOPOJTHOM MarHUTHOM IIOJIC.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHUE CAMOMHIIYKIIUN. DIEKTPOIBIIKYIIAS CUIa CAMOUHTYKITHH.

DHeprusi MAarHUTHOTO TIOJIS KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

Texnudeckue  yCTpOHCTBA W MPAKTHUYECKOEC  TPUMEHEHHE:  TOCTOSIHHBIC  MAarHHTEHI,
AIIEKTPOMATHHUTEHI, SIIEKTPOIBUTATEIh, YCKOPUTEIH dIIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS 11€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM ITOJIEM.

JIvHMHM WHAYKIUYA MarHUTHOTO TIOJIS.

Bs3aumopeiicTBre 1ByX MPOBOJHIUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBneHne MeKTPOMAarHUTHOW WHAYKITUH.

[IpaBuio Jlenna.

3aBUCHMOCTb DJIEKTPOJIBIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOMHAYKIINY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

W3y4eHre MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue neiicTBUS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS AIEKTPOMArHUTHON HHYKIIHH.

Pazaen 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3J1eKMpoMazHuUmMHble KoJ1eOaHus

Konebarensnas cucrema. CBoOojHbIE MexaHWYeckue KojebOaHus. [apMOHMYecKHe KojeOaHwsl.
ITepuon, yacrora, amiuiutyna u (aza konebanuit. [IpykuHHBI MasTHUK. MaTeMaTHYECKUN MasTHUK.
YpaBHeHHE TapMOHUYECKUX KoJieOanuid. [IpeBpaliieHue SHEPruy MPU rapMOHUYECKUX KOJICOaHUAX.

KonebOarenbHblii  koHTYp. CBOOOJHBIE  AJNEKTPOMArHUTHBIE  KOJNCOAHWS B WACAITHLHOM
KoJIeOaTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHHYECKHMH W AJICKTPOMAarHUTHBIMH KOJCOaHUSIMU.
®dopmyna TomcoHa. 3aKOH COXPAHEHUS SHEPTUU B HIICATEHOM KOJIeOaTSIIEHOM KOHTYPE.

IIpencraBinenne o 3aryxarommx KojeOaHUSAX. BBIHYXICHHBIE MEXaHUYECKHE KOJICOaHMUS.
Pe3onanc. BeiHyKICHHBIC AIEKTPOMAarHUTHEIE KOJIeOaHus.

Ilepemennbiit Tok. CuHYCOMJANbHBIA MEpPEeMEHHBIH TOK. MOIIHOCTE TEPEMEHHOTO TOKA.
AMIIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HATIPSIKEHUSL.



Tpanchopmartop. IIpomsBojcTBo, mepemadya ¥ MOTPEOJICHHE AIEKTPUYECKOH  3HEPTUU.
DKOJIIOTMYECKUE PUCKU MPU MPOU3BOACTBE IEKTpodHeprun. KynpTypa UCnonb30BaHUs SJIEKTPOIHEPTUU
B [TIOBCETHEBHOM KU3HU.

TexHudeckue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUECKHM 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKA, TUHUH JICKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOaTeIbHOW CHUCTeMbl (MIPYKMUHHBIA WJIM MaTeMaTHYSCKUN
MAasITHUK).

HaGnronenue 3aTyxarmux KoineOaHuii.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUM.

HaGnronenue pezoHanca.

CBOOOHBIC AJICKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUST OT BPEMEHHU) IS DJICKTPOMAarHUTHBIX
KoJIeOaHuii.

Pe3onanc mnpu moOcCIeAOBATEIFHOM COCAMHCHUU PE3UCTOpa, KATYIIKH WHAYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mopenb TUHUH 3JEKTPOTIepEaaun.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Hccnenopanre 3aBUCHMOCTH TIEPUOJIAa MAJIBIX KOJICOAHUH Tpy3a HAa HUTH OT JUIMHBI HUTH M MacChl
rpy3a.

HccnenoBanue MepeMEHHOrO0 TOKA B LEMU U3 IMOCIEIOBATENBHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYLIK{ U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmHble 0JIHbL

MexaHunyeckue BOJHBI, yClOBHs pacnpoctpaHeHusa. [lepuon. CkopocTh pacmpocTpaHEHUs U
JuTHA BONHEL [lomepeunsie u mpoionsHbIe BONHBL VHTEpdepeHus u mudpakiws MeXaHHIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. I poMkocTs 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCJOBHUSL M3IYYEHHUS JJIEKTPOMArHUTHBIX BOJH. Bzaumuas
opueHTanusa BekTopoB E, B, V B snextpomarnuTHON BOdHE. CBOWCTBAa AIIEKTPOMArHUTHBIX BOJIH:
OTpakeHWe, MPEIIOMIICHUE, MOJSIpU3alys, qudpakuus, naTepdeperius. CKopocTh IMEKTPOMArHUTHBIX
BOJIH.

[[Ikana 3neKTpOMarHuTHBIX BOJIH. [[prMeHeH e AIeKTPOMAarHUTHEIX BOJIH B TEXHUKE H OBITY.

[IpuHIUMIBEI paaAUOCBsI3U U TeNEeBUICHUA. Paquonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPe/Ibl.

TexHudeckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUILIMHE, pajap, PaauoNpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBYU-neus.

Lemoncmpayuu

OO0pazoBaHue U PacIpOCTPaHEHUE MONIEPEYHBIX U TPOIOJIEHBIX BOJH.

Konebnromieecs Teno kKak MICTOYHUK 3BYKA.

HaGumroienue oTpaxeHust U NpeIoMICHHS MEXaHUYECKHX BOJIH.

Ha6monenue uarepdepeHnnu u 1udpakiiud MEXaHHUSCKUX BOJITH.

3BYKOBOI pe30HaHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M YaCTOTON KOJIeOaHUH.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, IPEJIOMIICHHE, MOJSpPU3aLus,
TUuQpakiys, nHTepdepeHIus.

Tema 3. Onmuka

T'eomerpuueckas ontuka. IIpsiMmonuHeliHOE pacnpocTpaHEHHWE CBETa B OJHOpPoJIHOM cpene. Jlyu
cBeTa. ToueUyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300pakeHNH B IIIOCKOM 3epKalie.



[Ipenomnenue cBera. 3akOHBI TpeJOMIICHHS cBeTa. AOCONIOTHBIM MOKa3aTellb MPETOMICHHUS.
IlonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIil yroi MOMHOT0 BHYTPEHHETO OTPayKEeHUs.

Hucnepcus cBera. CioxHbIl cocTaB 6enoro cera. L{BeT.

Cobupatomiue U paccenBarolue TUH3bl. ToHKas auH3a. DOKyCHOE paccTOSIHUE W ONITUYECKAs CHJla
TOHKOH nuH3EL. [TocTpoeHne n300pakeHui B COOMPAIOIINX M pacCerBaloUINX JuH3aX. Dopmyna TOHKON
JIMH3BL. YBEJIWYEHNE, 1aBaeMOe JTHMH30M.

IIpenensl npUMEHMMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE HWCTOYHUKH. YCIOBUSI HAOIIOACHUS
MaKCUMyMOB W MUHHMYMOB B HHTEp()EpPEHUHOHHON KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TJIABHBIX MAaKCUMYMOB MPH
najiecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ilonsipusanus ceera.

TexHuueckre ycTpoiicTBa M INPaKTHYECKOe TMPHMEHEHWe: OYKH, Jyna, ¢oroamnmapar,
MPOCKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA, IOu(pakiuoHHAs pemérka,
TOJIIPOU.

Jlemoncmpayuu

[MpssmMonuHEliHOE pacTipoCTpaHEHUE, OTPaKEHHE U MTpeoMiieHHe cBeTa. ONTHYECKUE MPUOOPEI.

IlonHOE BHYyTpeHHEE OTpakeHne. Mojienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300paKEHUIA B JINH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGnronenue mudpaknuu ceera.

Habmionenue aucnepcuu ceera.

[Tony4eHue crekTpa ¢ HOMOLIBIO IPU3MBI.

[Tony4eHue crekTpa ¢ HOMOLIBbIO JUPPAKIHOHHON PEIIETKH.

Habmonenue nmomnsipuzanuy cBera.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3mepeHne nokaszaress NpesIOMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Habmionenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI CIeNMAIBLHON TEOPUU OTHOCUTEIBLHOCTH
I'panunbl  OpUMEHMMOCTH  KJlacCUYECKOM MexaHukd. IlocTynarel cHenuaibHOM — Teopuu
OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMme, IPHHIIMI OTHOCHTEIHHOCTH
DiHITERHA.
OTHOCHUTEIBEHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHUE BPEMEHH W COKPAITICHHE JITHHBIL.
DHeprust ¥ UMITYJILC PEISATUBUCTCKON YaCTHIIHI.
CBs13b MaCCHI C DHEPTHEH M UMITYJIHCOM PEISITHBUCTCKOMN YaCTHITBI. DHEPTHS TTOKOS.

Pasnen 7. KBanToBasi pusuka

Tema 1. Dnemenmut K6AHM OGO ONMUKU

®otonsl. Dopmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPrus U UMITYJIbC (POTOHA.

OtkpeiTue u uccnepoBanue Qoroaddexra. Ombitel A. I'. CromeroBa. 3akonsl ¢oTodddexra.
VYpaBuenue DitamreiHa 11 potorddexta. «KpacHas rpannna» porodddekra.

Jasnenue cera. OneIThl 11. H. JIeObenena.

XHUMHYECKOE NEHCTBUE CBETA.

TexHHueckue ycTpoiicTBa M NMpakTUYECKOe NMPUMEHEeHHe: (GOTONIEMEHT, (POTONATUMK, COTHEUHAs
OaTapesi, CBETOIHOI.

Jlemoncmpayuu



®DoT0o3PPeKT Ha yCTAaHOBKE C IMHKOBOM TIACTUHOM.
HUccnenopanue 3akoHOB BHenTHero (poTtodddekra.
Cseroauon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiThl Pesepdopaa mo paccesHuto o -yactuu. [lmanerapHas mozpenb
atoma. [loctynatel bopa. M3nyuenne u mornomeHne (OTOHOB MpH MEpexoje aToMa C OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnekTpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/aA.
Bonnogsie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3M.
CHOHTaHHOE U BBIHYX/IEHHOE U3Iy4YECHHUE.
TexHNUECKHe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: CHEKTPaIbHBIN aHauu3 (CIIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Monenb onbiTa Pesepdopaa.
Omnpenenenye AIUHBI BOJIHBI J1a3epa.
HabnroneHue muHEHYaThIX CIIEKTPOB H3TyUYCHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
HaOmroneHue mMHEHYaToro CrekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTHI, JOKAa3bIBAIOLINE CIOXKHOCTh CTPOEHHUs siapa. OTKpHITHE pPaAMOAKTHBHOCTH.
Omnwitel Pezepdopaa mo ompeneneHnto cocTtaBa paanoakTUBHOTO m3inydeHus. CBoiicTBa anbda-, Oeta-,
raMMa-u3inydeHus. BiusiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.
OTkpeiTHE IpoTOHA U HeWTpoHa. Hyxiionnas moxens siapa ['erizenbepra—lBanenko. 3apsaa sapa.
MaccoBoe uuncio sipa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIH M TO3UTPOHHBIA Oera-pacnaa. ['amma-uznmydeHue. 3akoH
PaluoaKTUBHOTO pacnaja.
OHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jledext maccol sapa.
SAnepubie peakuun. Jlenenue u CUHTE3 sIep.
Snepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCIEKTHBHI SIIEPHON SHEPTETHKH.
OKOJIOrN4eCcKUe acleKThl SAepPHON 3HEPreTUKH.
OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeToapl HaOIIOAECHUS U PErUCTPALMN JIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaNbHbBIE B3aUMOACHCTBHA. EQUHCTBO (hM3HMUecKoil KapTHHBI MUPA.
TexHrn4yeckre ycTpolcTBa U MPakTUUECKOE MPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, simepHbIi
peakrop, aroMHasi ooM0a.
Lemoncmpayuu
CuéTunK HOHM3UPYIOIIKX YaCTHII.
Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi
HUccnenoBanne TpekoB yacTHil (110 TOTOBBIM (hoTorpadusim).

Paznen 8. JneMeHTHI ACTPOHOMUHM M ACTPOPUIUKH

Oramnbl pa3BuTUs acTpoHoMUH. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAUCHHUE ACTPOHOMUMU.

Bun 3Bé3mHOTO Heba. Co3Be3aus, ApKue 3BE3Ib], IUIAHETHI, UX BHIUMOE JBHKCHUE.

CosnHeuHas cucTeMma.

Connne. ConHeunas akTUBHOCTh. McTounuk sHepruu ConHia W 3BE3N. 3BE3MABI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMma  «CHEKTpaldbHBIA  KJacC —  CBETUMOCTB». 3BE3ABI  [JIAaBHOM
MOCJE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3M TJIaBHOM MOCIIEI0BATEIHHOCTH.
Buytpennee crpoenue 38E31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boonuu ConHIa u
3BE3]1. DTambl )KU3HU 3BE3I.



Mrneunsiéi Ilyte — nHama [amaktuka. [lomoxenue u aBuxeHue Connua B ['anmaktuke. Twumbl
rayakTuk. PaguoranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ia. Pasoeranue ramaktuk. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUueHue.

MacmrabHast cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

Habmionenust HEeBOOPYKEHHBIM TJIAa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUH st
OTIpeJieNICHHsI TIOJIOKEHH HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTro
MIOJTyIIAPUA U SIPKUE 3BE3MBI.

Habmonenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Posib ¢u3nku ¥ aCTpPOHOMHUM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH, COLMANIBHON W 3THUYECKOH
cdepax JAesITeTbHOCTH YelIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE
MUpa, PoJib (PU3NIECKOH Teopur B (HOPMHUPOBAHUM TPEACTABICHUN O (PU3NUECKON KapTHHE MUPa, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
MIpUpO/IE.

Me:knpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 11 Kjacce OCYyHIECTBISIETCS € Y4ETOM
COJIepKATENIbHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OHMOJOTHH, XUMHHU, Teorpaduu u
TEXHOJIOTHUH.

Meoicnpeomemusie nowsimus, CBS3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO IMO3HAHWS: SIBICHUE,
Hay4yHbId (akT, THUMOTe3a, (U3NYECKas BEIWYMHA, 3aKOH, TEOpHs, HAONIONEHUE, DJKCIIEPUMEHT,
MOJEIIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl YPaBHEHUH, TPUTOHOMETpHUYeCKUe (DYHKITUHN: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUICOHOMETPUUECKOE TOXKAECTBO, BEKTOPhl M HX HPOEKIHMH Ha OCH
KOOpDJWHAT, CJI0)KEHWE BEKTOPOB, IPOW3BOJHBIE DJJIEMEHTAPHBIX (YHKIHHA, TPH3HAKK TOJ00HUS
TPEYTOJIBHHUKOB, OTIPEIeTICHHE TUTOIIA I IIOCKUX GUTYp U 00bEMa Tell.

buonocus: snexTpuyecKkue SBICHHS B JKMBOM TPHPOJE, KoieOdaTenbHbIE IBIKEHHS B JKHBOU
MPUPOIE, ONITUYECKUE SIBJICHUS B )KUBOU NMPUPOJE, IEUCTBUE paarallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTANIMYECKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAILHBINA aHAN3.

leoepaghua: wmarHuTHBIE TOMIOCa 3€MIIM, 3QJIEKM MAarHUTHBIX pPyl, (OTOCHEMKA 3E€MHOMN
MTOBEPXHOCTH, MPEJICKAa3aHNE 3EMIIETPSICEHUN.

Texnonozusi: JIMHUM DJIEKTpPOIIEpeNad, TIEHEpaTOp MEPEMEHHOrO0 TOKa, JJIEKTPOJBUTATEND,
WHIYKIMOHHAS Ie4Yb, pajap, paauonpuéMHHK, TeNeBU30p, aHreHHa, Ttenedon, CBY-neus,
NPOEKIMOHHBIN annapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oatapesl.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenne yueOHOTO TIpenmeTa «Pu3nka» Ha YpOBHE CpeaHero obmero odpazoBaHus (06a30BbIi
YPOBEHB) JOJDKHO 00ECIICUNUTh JOCTHXCHUE CIICAYIOMINX TUIHOCTHBIX, METAMPEIMETHBIX U TIPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pe3yNnbTaThl OCBOCHHS Yy4eOHOro mpeamera «Dusukay JOMKHBI OTpPaXaThb
TOTOBHOCTH U CIIOCOOHOCTH 00YYaIONIMXCSl PYKOBOJCTBOBATLCSA CHOPMUPOBAHHON BHYTPEHHEH TTO3UIMCH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TO3UTHUBHBIX  BHYTPCHHUX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0o OOINECTBa, PACIIMPEHHUE KU3HCHHOTO
OMBITA WU OMBITA JCATCIBLHOCTH B MPOIECCE peaM3allid OCHOBHBIX HAIIPaBICHUH BOCHUTATEIHHON
JICSATEIILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskaaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3MIIMUA O0YYArOIIEerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCUHCKOTO OOIIECTRA;

MPUHATHE TPAAUIIMOHHBIX O0IICUEITOBEYECKIX TYMAHUCTUYCCKUX U IEMOKPATHUYCCKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIBHOCTh B HWHTEpPEcax TIPa)KJIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAaMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA UHCTUTYTAMH B COOTBETCTBHM C MX (DYHKIIUAMU U
Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM IE€ATEIBHOCTH;

2) NaTPHUOTHYECKOr0 BOCIIUTAHMUS:

c(hOpMHUPOBAHHOCTH POCCUICKOHN TPAKIAHCKON UICHTUIHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHHSIM POCCHUHCKUX YUEHBIX B
obnactu (M3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

c(hOpMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHPYSCh Ha
MOpaThbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYMBOTO Oy IyIIero;

4) 3cTeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKJIIOYas O3CTETHKY HAydYHOTO TBOPYECTBA, MPHUCYIIETO
(u3nyecKoii HayKe;

5) TPy10BOT0 BOCIIUTAHUA:

WHTEpEC K pa3iuyHbiM cepam NpodecCHOHATBLHOW NEATEIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(U3MKON U TEXHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIiel mpodeccuu U pearn30BHIBATH
cOoOCTBEHHBIE )KU3HECHHBIC TUIAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMOOOpa30BaHWIO B 001acTh (U3MKH Ha
MPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYPHI, OCO3HaHHE  IJI00ATBLHOTO  XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;

MJIAHUPOBAHUE M OCYILECTBICHUE JEHCTBUI B OKpY)KalollleW cpelie Ha OCHOBE 3HAaHMS ILejein
YCTOHYHMBOTO Pa3BUTHA YEJIOBEUECTRA,;

pacIiMpeHre OIbITa AESTEIHHOCTH SKOJOTHMYECKOW HANPABICHHOCTH HA OCHOBE HMEIOIIUXCS
3HaHWH Mo HU3HKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHHUSI:



c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
¢bu3nygecKoii HayKu;

OCO3HAHME IICHHOCTHM HAayYHOH JAeATeNbHOCTH, TOTOBHOCTh B TIpolleccCe H3yueHHsS (U3UKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIE0BATENBCKYIO IEITENBHOCTh HHANBUYAIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHHBeEPCAJIbHbIE YieOHbIe AeiicTBUSA
Ba3oBble Jlornyeckme aeiicTBus:

CaMOCTOSITENHHO (hOPMYITHUPOBAThH U aKTYaIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEAETIATH IETH JIeATENIbHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH UX TOCTHKEHII,

BBISBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSAX;

pa3pabaThiBaTh IUIAaH pPEUICHHS NPOOIEMBI ¢ YYETOM aHAIM3a MMEIOIIUXCS MaTepHAbHBIX WU
HeMaTepUANbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIbTATOB IIENISIM, OIICHUBAThH
PHCKH TIOCIEIICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTh ¥  BBIIONHATH paboOTy B  YCJIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUM KU3HESHHBIX ITPOOJIEM.

Ba3oBble ucciaenoBaTeabckue AeiicTBHUS

BJIQJICTh HAYYHOH TEPMHUHOIOTHEH, KIFOUEBBIMH IMOHATHSIMU U METOJAaMU (U3UYECKON HAYKH;

BJIaJIeTh HABBIKAMH Y4eOHO-HCCIICAOBATEIBCKON M MPOEKTHON JAEATETFHOCTH B 007aCcTH (HU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENILHOMY IOWCKY METOJIOB pellleHHs 3a1ad (pru3ndeckoro
COJIepKaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHMUS,

BJIAJETh BHUJIAMH JEATEIFHOCTH TIO TOJNyYEHWI0O HOBOTO 3HAHHWS, €ro WHTEPIpeTaliH,
npeoOpa3oBaHUI0O W MPUMEHEHUIO B PAa3IUYHBIX YYEOHBIX CHUTyalUsX, B TOM 4YHCJE TPH CO3JaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBISIBJISATH MTPUYUHHO-CJICACTBCHHBIC CBS3M U aKTyaJM3UPOBaTh 3ajady, BBIIBUTATh THIIOTE3y €&
pelleHns], HaXOJUTh apryMEHTHI JJIS JOKa3aTelbCTBA CBOMX YTBEPXKJICHH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHUS;

aHATM3UPOBATh TIOJIYYEHHBIE B XOJIe PEUICHUs 3a/laud Pe3yJbTaThl, KPUTUYECKHA OIIEHHBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBHUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a7aull B 00pPa30BaTEIbLHOM AEATENLHOCTH, B TOM YHCIIE
NpY U3Y4eHUH (PU3HKU;

JIaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MTEPEHOCUTh 3HAHUSA 10 (DU3HKE B MPAKTHYECKYIO 00JIACTh )KU3HECATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX MMPEIMETOB;

BEIJIBUTaTh HOBBIC UJCH, TIPEJIaraTh OpUTHHAIBHBIE TIOAXO0/IbI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JIOIYCKAIOIIUE albTePHATHBHBIE PEIICHHUS.

Padora ¢ nndopmanueii:

BJIQJICTh HABBIKAMH TOJTYy4YeHHS WH(POpMAUu (QU3HUECKOTO COACpPKAHHUA M3 UCTOYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSTEIBHO OCYIIECTBIATh TIOWMCK, aHAIMW3, CHCTEMATH3allMI0 U HWHTEPIPETAIUI0
WHGOPMAITUH PA3TMYHBIX BHIIOB B (DOPM IPE/ICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTh HMH()OPMAIIUH;

UCIIONb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3aIllMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOoBaHU
JPrOHOMUKHU, TEXHHKH O€30MaCHOCTH, TUTHUEHBI, PECYypCOCOCPEKECHHS, TPABOBBIX U ITUYCCKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/aBaTh TEKCThI (DM3MUECKOTO COACPKAHHUS B PA3IMUYHBIX (QopMmaTax C Y4ETOM Ha3zHAUYCHUS
WHGOPMAITUH U TIEJICBOI ayIUTOPUH, BRIOHPAsk ONTUMAIILHYIO0 (hOpMY MpeACTaBICHHUS U BU3yalTU3alliuu.



KommyHunkaTuBHbIe yHHBepCaIbHbIE YUeOHbIE AeiicCTBUA:

OCYILIECTBIATH OOIIEHUE Ha YpOKax (GU3UKH U BO BHEYPOUHOU JEATEILHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(GIMKTHBIX CUTYAIlMi  CMATYaTh KOH(IIUKTEI;

Pa3BEPHYTO ¥ JJOTUYHO M3JIaraTh CBOIO TOUKY 3PSHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB,;

HOHMMATh M UCIIONB30BaTh MIPEUMYIIIECTBA KOMAHIHOW M HHIUBHUIAYaIbHOW paOOTHI;

BBIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEWCTBHH C YydYETOM OOHIMX HHTEPECOB U
BO3MOKHOCTEH Ka)kJJOTO WICHA KOJJIEKTHBA;

NPUHAMATH [IEJIM COBMECTHOH eSITeIbHOCTH, OPTaHW30BBIBATH U KOOPAWHUPOBATH ICHCTBHA 1O €€
JOCTI)KEHHIO: COCTaBIIATh IUIAH JCUCTBHH, pacmpenensaTb pOIH ¢ YYETOM MHEHHH YYaCTHHKOB,
o0cyXaaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAa4EeCTBO CBOETO BKJIJA M KAKIOTO YYAaCTHHKA KOMAHIbI B OONIMH pe3yJabTaT IO
pa3pabOTaHHBIM KPHTEPHUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OICHUBATh WAEHM C TO3HLIUH HOBH3HBL, OPUTHHAIBHOCTH,
NPaKTHIECKON 3HAYUMOCTH;

OCYIIECTBIISTH IO3UTHBHOE CTPATErMYECKOE IOBEICHHE B PA3IMYHBIX CHTYalHsAX, HPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh MHULIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCcaJIbHbIE YUeOHbIE JeiicCTBUSA
Camoopranu3aums:

CaMOCTOSITEILHO ~ OCYIICCTBIATh IO3HABATEIBHYIO JICATEIBHOCTH B 00dacTh (QU3MKH U
ACTPOHOMUHU, BBISIBIISITH MTPOOJIEMBI, CTABUTH U (JOPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIbHO COCTAaBJIAThL IIJIaH PCIICHUA paC‘IéTHLIX N KadCCTBCHHBIX 3aJad, IIJIaH
BBITIOJTHEHUST TIPAKTHYECKOH Pa0bOTHl ¢ YYETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
IIPEANIOYTEHU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacImpsTh paMKH Y4e0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTSHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHWBATh IPUOOPETEHHBIIA OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO SPYAWINA B O0NACTH (PU3UKH, TOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIGHKY HOBBIM CHUTYalllisIM, BHOCHUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHHBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BIIQJICTh HABBIKAMH I[TO3HABATEIHLHOW pEeQIIEKCMM KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUUA U
MBICJIMUTENBHBIX MPOLIECCOB, X PE3YIBTATOB U OCHOBAHMIA

WCTIOJB30BaTh MPUEMBI pe(hICKCHH JUIS OTICHKH CUTYalluH, BBIOOpPAa BEPHOT'O PEIICHHS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUXKEHUIO;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX IIPU aHAJIU3E PE3YJIbTATOB ACSITEIbHOCTH;

MIPUHUMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX P aHAJIU3E PE3YJIbTaTOB ACSITEIbHOCTH;

MPHU3HABATh CBOE MPaBO U MPABO JIPYTHX HA OIIUOKH.

B mporiecce q0CTHXKEHUS TMYHOCTHBIX PE3YJITaATOB OCBOCHHS MPOTPAMMEI 110 (DU3UKE ISl YPOBHS
cpemHero oomero obOpa3oBaHHs y OOYYAIONIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HWHTEIUICKT,
MpeInoarammuil copMHUPOBAHHOCTD:

CaMOCO3HAHHUS, BKITIOYAIOIIETO CIIOCOOHOCTh IMMOHUMATh CBOE SMOIMOHAIILHOE COCTOSIHHE, BHUACTH
HaIpaBJCHHUS Pa3BUTHSA COOCTBEHHOM SMOIIMOHANIbHOM cepbl, ObITH YBEpEHHBIM B ceOe;

CaMOpPETyJIMPOBAHMS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMCHHE INPUHUMAThL OTBETCTBEHHOCTH 3a
CBOE IMOBEIEHNE, CITOCOOHOCTh aAaNTHPOBATHCS K SMOITMOHATLHBIM U3MEHEHHSAM U MPOSBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;



BHy’I’peHHCﬁ MOTHUBAaIH, BKHIO'{aIOHIGﬁ CTPEMJICHUC K JOCTUIKCHUIO LICJIIU U YCICXY, OIITHUMU3M,
WHUIOHWATUBHOCTH, YMCHUC I[eP'ICTBOBaTL HCXO0JA U3 CBOUX BO3MO)KHOCTGI71;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CIIOCOOHOCTh ITOHUMATH SMOLNUOHAJIBHOC COCTOAHUEC APYTrUX, YUYHUTHLIBATH
€TI0 IMpH OCYHICCTBIICHUN 06HICHI/I$I, CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHHNIO,

COMAJIbHBIX HAaBBIKOB, BKJIHOYAIOIINUX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHUWS C APYTUMU JIFOJAbMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(I)J'II/IKTI)I.

INPEJMETHBIE PE3YJIbTATBI

K xonmy o0yuenus B 10 ki1acce mpenMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JTOJKHBI OTPakaTh
c(hopMHUPOBAHHOCTH y 00YUJAIONTUXCS YMEHUH:

JEMOHCTPHPOBATh Ha MPHUMEPAx PoOJib U MECTO (HU3UKHU B (OPMHPOBAHUM COBPEMEHHOI HaydHOIl
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHOH TEXHUWKHM M TEXHOJOTHH, B MPAKTHYECKOW AEATEILHOCTH
JIIONIEH;

YUUTBIBaTh TPAaHULbl NPUMEHEHHS M3YYEHHbIX (U3MYECKUX MOAEJICH: MaTepuajbHas TOYKa,
WHEpIHMaIbHas CUCTeMa OTcuéTa, abCONIIOTHO TBEPIOE TEJNO, WACANBHBINA ra3, MOJCIU CTPOCHHUS Ta3o0B,
JKUJIKOCTEH M TBEPABIX TeJ, TOUCUHBIH ANEKTPHUYCCKHUI 3apsi/ IPH PelIeHuH (PU3NYEeCKUX 3aj1ay;

pacro3HaBath (U3NUECKHUE SIBICHUS (MIPOIECChl) U OOBSCHITh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETHUECKOW TEOpUH CTPOCHHUSI BEUIECTBA M JIIEKTPOJWHAMUKU: PAaBHOMEPHOE W
PaBHOYCKOpEHHOE TPSMOJHMHEHHOE IBIKEHHE, CBOOOJHOE MajJCHUE TeJ, JBIKCHUE MO OKPYKHOCTH,
WHepIHs, B3auMojeiicTBue Ten, nuddy3us, OpOYHOBCKOE NBHKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX
TeJN, WU3MEHEeHHWEe 00BEMa Ten MNpH HarpeBaHWU (OXJIaXKACHUH), TEIUIOBOEC PaBHOBECHE, HCIApeHHE,
KOHJICHCAIIUs, TUTABJICHNE, KPUCTAIIM3AIINS, KUTIEHUE, BIaXXHOCTh BO3/yXa, MOBBIIICHUE JIABICHUS ra3a
NIPY €r0 HarpeBaHUH B 3aKPBITOM COCYJIE, CBA3b MEXIY MapaMeTpaMH COCTOSHHSI ra3a B M30Ipolieccax,
ANEKTPHU3ALIUS TEJ, B3aUMOJICHCTBHE 3aPs/IOB;

OTMCHIBATh MEXaHWYECKOE JBIKEHHE, UCIONb3ys (pU3NdYecKue BeJWYHMHBL: KOOPIWHATA, IMYTh,
nepeMellieHne, CKOPOCTh, YCKOpEHHe, Macca Tella, CHJla, HWMITyJbC Tella, KWHETHYecKash OSHeprus,
MOTCHIIMANBHAS YHEPTHUs, MEXaHWYecKasi paboTa, MEXaHUYECKasi MOITHOCTD; MPH ONMHUCAHUH MPAaBHILHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJNB3YEMbIX BEIMYWH, MX O003HAYCHHS W EIWHHIIBI, HAXOJHTh
(bopMyIIBI, CBS3BIBAIONINE IAHHYIO QU3HMUECKYIO BEJIMUNHY C JPYTUMH BETUYHHAMM,

OTMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TENl W TEIUIOBBIC SIBJIICHHSI, UCTIONB3YS (QH3MUYECKHE
BEJINYMHBL: JaBIICHHE Ta3a, TeMIlepaTypa, CpPelHssl KHHETHUECKas JSHEPrHs XaOTHYEeCKOro JBUKEHUS
MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padoTa
raza, Ko3puIMeHT noNe3HOro ASHCTBUS TETIOBOTO JIBUTATENS; TIPU OMMCAHUH MPAaBUIBHO TPAKTOBATh
(GU3NYECKUIl CMBICT HCHOJNB3YEMBIX BEIMYMH, MX OOO3HAYEHUS M EOUHMLBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYMHY C IPYTUMH BEIHYHHAM;

ONKCHIBATh HW3y4YCHHBIE 3JIEKTPUUYECKHE CBOMCTBAa BELIECTBA W JJIEKTPUUYECCKHE SIBICHHSA
(npouecchbl), uCHONB3ysl (UIMUECKUE BEIMYUHBL: DJIEKTPUUECKUH 3apsd, JJIEKTPUUYECKOE TIIOJE,
HanpsDKEHHOCTh TOJIsI, TOTEHLHWAN, Pa3sHOCTh IOTEHIUAJIOB; NPU ONHCAHUHM NPAaBHIBHO TPAKTOBATbH
(GU3NYECKUI CMBICIT HMCHONB3YEMBIX BEJIMYMH, MX 0003HAueHHs] M €AMHUIIBI, yKa3blBaTb (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIUUHMHY C IPYTUMH BEIHUMHAMHY;

aHATM3UPOBATh (PHU3MUYECKHE MTPOLECCH U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI M IPUHIUIIBL:
3akoH BcemupHoro tsarotenus, |, I u |1l 3akonsl HploToHA, 3aKOH COXpaHEHHs MEXaHUYECKOW dHEPTHH,
3aKOH COXPaHEHHsI MMITYJIbCa, MPUHLMI CYNEPHO3ULIUH CHJI, NPUHLIUI PaBHONPAaBHs WHEPLHAILHBIX
CHCTEM OTCYETa, MOJEKYISPHO-KMHETHUECKYI0 TEOPUIO CTPOCHHS BEILECTBA, I'a30BbI€ 3aKOHBI, CBS3b
cpeaHel KHHETHYECKOH SHEPTUH TEIJIOBOTO ABKEHUSI MOJIEKYJI C a0CONIOTHOW TEMIIepaTypoi, MepBbIi
3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHHS NEKTPUIECKOT0 3apsaa, 3akoH Kynona, npu 3ToM pa3nndaTth
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOEe BBIPAKEHUE W YCIOBHS (TpaHULBI, 00JIACTH)
NPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC NPHUHLMWIBI OCHCTBUS MAallWH, NPHUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pas3nvaTh yCIOBHA UX 0€30IIaCHOTO MCIIOIB30BaHMUS B TOBCEAHEBHON JKU3HHU;

BBIMIOJHATh OKCHEPUMEHTHl 10 HWCCIENOBAaHUIO (U3UYECKUX SIBJICHWH H MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHHH, IpU 3TOM (OpPMYIHPOBaTH NpodieMy/3agady |
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000PYIOBaHUS, TPOBOAUTH
OTIBIT M (DOPMYJIUPOBAThH BHIBOJIBI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKHX BEIMYMH, TPU STOM BBIOMPAThH
ONTUMAJIBHBI CHOCO0 HM3MEPEHUS] M UCIMOJIb30BaTh HM3BECTHBIE METOIBI OLEHKH IOTPEUIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (GU3NUECKUMH BEIMYMHAMH C HCIOJB30BAaHHEM MPSMBIX
WU3MEpPEHHH, TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, PUKCUPOBATH PE3YIbTATHI TIOIyUYECHHOH 3aBUCUMOCTH
¢u3nUecKuX BEMTUYMH B BUE TaOIUI U rpaHKOB, 1eNaTh BEIBOJBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS;

coOmoaarh npaBuia 0€30MacHOro TpyJa NpU MPOBEICHUM HCCIEAOBAaHMN B paMKax ydeOHOTro
JKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W MPOEKTHOH  JESTENbHOCTH C  HCIHOJNBb30BaHHEM
WU3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000pyIOBAHUS;

peliath pacy€THBIC 3aJa4d C SBHO 3aJaHHON (PU3UYECKOH MOJICNIBbIO, WCIOJB3Ys (pu3uueckue
3aKOHBI W MPUHIMIBI, HA OCHOBE aHaJK3a YCIOBUS 3ajJa4d BHIOMpaTh (PU3NYECKYIO MOJEINb, BBIICISATDH
¢u3nyueckue BeIHMYMHBI U POPMYITBI, HEOOXOAUMBIE IS €€ pellieHHs, POBOANTD PACYETHI U OLICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUsT (PU3NUCCKON BETUUUHEI;

pemaTte KayecTBEHHBIE 3aJauyd: BbICTpauMBaTh JIOTHYECKM HENPOTHBOPEUUBYIO ILIEMIOUKY
paccyXkaeHul ¢ Oopol Ha M3YYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (DU3MUECKUE SIBIICHUS;

WCTIONB30BaTh MPH PEUICHHH YYeOHBIX 3a7a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTHH IS
MOWCKA, CTPYKTYPUPOBAHUs, WHTEPIPETAlMd W TMPEJCTaBICHUS Y4eOHOWM W HAYYHO-TIOMYJISIPHON
WH(POPMAIUH, TOJIYYSHHOH W3 pa3IMYHBIX WCTOYHHKOB, KPUTUYECKH aHAIM3WPOBATH IOIYIaEMYIO
WH(POPMAITHIO;

MIPUBOJNTH MPUMEPHI BKIIAZa POCCUHUCKUX U 3apYOESKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH,
00BsICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOIIOTHH;

WCIIONB30BaTh TEOPETHYECKHE 3HAHUSA 10 (PU3MKE B TOBCEJIHEBHON >KM3HH Ui OOeCTieueHUs
Oe3omacHOCTH TpU OOpalieHnd C NpUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH, JUIS COXPaHEHUS
3I0POBBS ¥ COOITIOICHHSI HOPM IKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAOIIeH cpee;

paboTarh B Tpymnme C BBITOJHEHHWEM pa3IUYHBIX COLMANBHBIX POJIeH, IIaHUPOBaTh padoTy
TPYNIBI, PalMOHATIBHO PACHpPENeNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B HECTaHJIAPTHBIX
CUTYaIUsIX, aJleKBaTHO OIIEHUBAThH BKJIA] KAXJIOT0 U3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCMAaTPUBAEMOM
npoOIeMBl.

K xonmy oOyuenus B 11 ki1acce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh Ha MPHUMEPAX PoJib U MecTO (U3MKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4YHOM
KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOH AESITeIHbHOCTH
JIo/IeH, LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MHPA;

YUUTHIBATh TPAaHUIIBI IPUMEHEHHS M3YYEHHBIX (DU3NYECKUX MOJIEel: TOYCUHBIH 3JIeKTPUICCKUit
3apsl, Jyd CBeTa, TOYEUHBIH MCTOYHHMK CBETA, SAEPHAs MOJENh aroMa, HyKJIOHHas MOJENh aTOMHOIO
SIpa MY perieHn: (pu3muecknx 3a1ay;

pacrno3HaBath (GU3MYECKHE sBJCHHS (IIPOIECCh) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOJAVHAMUKA W KBAaHTOBOM (DM3WKHW: OJIIEKTPHUYECKas MPOBOANMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JEHCTBHUS TOKAa, B3aUMOJCHCTBHE MAarHWTOB, JJEKTPOMATrHUTHAS WHIYKIIHSA,
JIEHCTBIE MAarHWTHOTO TOJNS Ha MPOBOJHMK C TOKOM M JABIDKYIIMHCS 3apsi, DJIEKTPOMarHUTHBIC
KoieOaHUs ¥ BOJHBI, NPAMOJIMHEHHOE paclpoCTpaHEHWE CBeTa, OTPaXEHHEe, MPEJIOMIICHHE,
uHTepepeHus, Tupakys W TOJSAPH3ANUsS CBETa, JTUCIEPCUsT CBETa, (OTORNEKTPUYCCKUN SPPEeKT
(botoaddexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBCHHE JIMHEWYAaTOrO CIEKTpa aToMa BOJIOpOa,
€CTEeCTBEHHAsI U HCKYCCTBEHHAS PaIOaKTHBHOCTE;



ONMCHIBATh H3YyYEHHBIE CBOWCTBA BelIeCTBA (DJIEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
3NEKTPHYECKYIO POBOJAUMOCTD PA3IUYHbIX CPEN) U DIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCTIOIB3YS
¢du3nuecKue BEIMYMHBL: SJICKTPHUUCCKHUNA 3apsi, CHIa TOKa, JJIEKTPUUIECKOE HANPSHKEHHUE, AIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh TOTCHLIUANIOB, 3JIEKTPOABIKYIIAsl CHlla, padoTa TOKA, HHAYKLIUS MAarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHra, MHAIyKTUBHOCTh KaTYLIKU, SHEPTHUS JEKTPUIECKOTO0 U MarHUTHOTO
MoJield, TepHoA W 4YacToTa KoleOaHWU B KoieOaTelnbHOM KOHTYpE, 3apsii M cujia TOKa B Ipolecce
TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJieOaHui, OKYCHOE pacCTOSIHUE U ONTUYECKas CUJa JIMH3BI, IPU
OMMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCHONB3YEMBIX BEJIMYMH, WX O003HAYCHHS U
€AMHUIIBI, YKa3blBaTh (HOPMYJBI, CBS3BIBAIOIIME MJAaHHYIO (U3HYECKYI0 BEIWYMHY C JAPYTHMH
BEIMYMHAMY;

OTNKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, WCHOIB3YS (U3MYECKHE BEITUYHHBI:
CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTHUSI M UMITYJIbCc (OTOHA, IEPUOA
MOJypacnana, HEPrHsl CBSI3M aTOMHBIX SIIEP, MPH ONMHCAHUH MPABIIBHO TPAKTOBATh (DU3UUECKUI CMBICT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAUCHHS W CIUHMIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE NAHHYIO
(GU3NYECKYI0 BENUYHUHY C IPYTUMH BEJIMYMHAMH, BEIYUCIISTH 3HaUeHUE (DU3NYECKON BETMYHHBL,

aHaATM3UPOBATh (PU3MYECKHE MPOIECCH U SBICHUS, UCIONB3Ys (PU3NUECKUE 3aKOHBI U MPUHIIHIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIBLHOIO U MapajIeIbHOTO COEANMHEHHUS MTPOBOJHUKOB, 3aKOH Jxoymsa—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIIYKIIUH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHUsI CBETa, 3aKOHBI
OTPaKCHUsS CBETA, 3aKOHBI NPEIOMIICHUS CBETa, ypaBHeHHMe OWHIITeHHa s (oTodddekTa, 3aKOH
COXpaHEHHUsI PHEPTHH, 3aKOH COXPAaHEHHs MMITYJIbCa, 3aKOH COXpPAaHEHMS SJIEKTPUUYECKOIo 3apsjia, 3aKOH
COXpAHEHHUsI MacCOBOr'0 YMCIa, MOCTyaaThl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3auyaTh
CIIOBECHYIO (DOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHWE W yCIOBHS (TpaHUIIBI, 00JIacTH)
NPUMEHUMOCTH;

OIpeNIeJIATh HANpPABICHUE BEKTOpAa MHAYKLUMM MAarHUTHOTO IIOJISi NMPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl JlopeHia;

CTPOUTH M OTIMCHIBATh N300paKeHUE, CO3/1aBaeMOe IUIOCKHM 3€pKajloM, TOHKOH JIMH30H;

BBIMIOJIHATh  9KCHEPUMEHTHl 10 HCCIEIOBAHUIO (U3UUECKUX SBICHUH M MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX M KOCBEHHBIX M3MEPEHMH: MpH 3TOM (hopMyiaMpoBaTh Hpoliemy/3anady |
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHuUs, IPOBOAUTE
OMBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUYECKMX BEJIMYMH, IPU 3TOM BBIOMPAThH
ONTUMAJIBHBI CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
U3MEPEHU;

MCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKHX BEJIMYMH C WCIOJNb30BAaHHEM HPSMBIX W3MEPEHUi: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOIYYEHHOH 3aBUCHUMOCTH (PH3MUYECKHX
BEJIMYMH B BHJIE TAOIUI U rpa)uKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

cobmoars npaBuia 0€30MacHOro Tpyla NpU MPOBEIEHUM HCCIECAOBAaHMN B paMKax y4eOHOTro
OKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOH W IPOEKTHOH JAEATENIPHOCTH C  HCIIOJIb30BAHHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUS;

peuiath pacy€THBIC 3a/Ja4yd C SBHO 3aJaHHOM (PU3MYECKOH MOJCINIbIO, HCHOJB3Yys (u3nueckue
3aKOHBI M TPHUHIUIB], HA OCHOBE aHAllM3a yCJIOBHUS 3aJaud BLIOUpATh (PU3MUECKYIO MOJICNb, BBIIENIATH
¢du3nyueckue BEIHMYNHBI U GPOPMYIIBI, HEOOXOAUMBIE JUTS €€ pellieH s, IPOBOUTh PACYETHI U OIICHUBATH
peabHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHYUHBI;

pemiaTh KaueCTBEHHBbIE 3aJaud: BBICTPAaUBATh JIOTMUECKHM HENPOTUBOPEUMBYIO LIEHNOYKY
paccyXJIeHHUH ¢ OIOpol HAa N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (pU3NUECKHE SIBICHUS,

UCIIOJIB30BaTh IPU PELICHUHM y4eOHBIX 3a7lauy COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOIUU VIS
IIONCKA, CTPYKTYpUPOBAHUS, UHTEPIPETalMM W MPEICTAaBICHUS Y4eOHOM U HaydHO-TIOMYJIAPHOM
UH(OpPMALNH, TONYyYCHHOH W3 pa3iNYHBIX HCTOYHHUKOB, KPUTHUYECKH AHAIM3UPOBATH IOIYIaeMYIO
uHGOpMAIHIO;



OOBSICHATh TPUHIMIIBI JEHCTBUS MAalllMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarb
yCIOBHUS X 0€30MacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJIUTH MPUMEPHI BKIIA/Ia POCCUICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWMA MO (PU3MKE B TMOBCEJHEBHOH >KU3HH UIA OOeCHeUeHHs
0e3omacHOCTH TpH OOpallleHMH C NpUOOpaMU W TEXHUYECKUMH YCTPOMCTBAMH, JUIS COXpPaHEHUS
3710pOBbs M COOJIIOICHUSI HOPM KOJIOTMUECKOT0 MOBEICHHs B OKpY Katollel cpese;

paboTaTh B Tpymile C BBIIOJHEHHEM pa3IHYHBbIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYMIIBL, PAaHOHATBHO PaCIpeneNiaTh OOSI3aHHOCTH M IUIAHMPOBATH NESTEIHHOCTh B HECTaHIAPTHBIX
CUTYyalusX, aA€KBaTHO OLICHUBATDH BKJIAJ KaXXJI0TO U3 YYACTHUKOB TPYIIHI B PELICHUE pacCMaTpUBAEMOi
npoOIeMBl.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB
HaumeHoBaHMe pa3aesioB U TeM DyeKTpoHHBIE (LM (pOBLIE)
Ne n/m Kontpoabnbie  IlpakTHyeckue
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znen 1. DUBUKA U METObl HAYUHOI'O TIO3HAHUS
1.1 du3uKa U METOIbI HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/AVIAWVNQO
HUroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunematnka https://m.eds00.ru/SNO2MCWXU
2.2 JTuamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbI COXPAHEHUS B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro mo paznemy 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBLI MOJICKY IAPHO-KHHETH|CCIKOIH 9 1 https://m.edso0.ru/HRGVSNOPE
TEOPHH
3.2 OCHOBBI TEPMOJMHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 ATpEratHibie COCTOSNILA BEIlIECTB. 5 https://m.edsoo.ru/HSM355JCH
@Da30BbIE IIEPEXOJIBI
Uroro o pazaeny 24
Paznen 4. SJJEKTPOJIUHAMUKA
4.1 DNeKTpOoCcTaTHKa 10 1 1 https://m.edso0.ru/LSRP720LI
4.2 Hocrosistii snextpuieckiit Tok. Tokit B 12 1 1 https://m.edsoo.ru/GEWTDQXWW
Pa3IMYHBIX Cp€aax
Hroro mo pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 4



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

KoanuecTBO 4yacos
HaumeHoBaHMe pa3aesioB U TeM DyeKTpoHHBIE (MM (PpPOBLIE)
Ne n/m Kontpoabneie  IIpakTnyeckue
NMPOrpaMMsbl Bcero 00pa3oBaTeJibHBIE PECYPCHI
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMUKA
M .
1.1 arHHTHOC 01, DICKTPOMAIHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHIAYKIHAS
Uroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CRAHITCCIHE 1 STCKTPOMATHITHbIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJIeOaHus
2.2 Mexamirieckie i 71CKTPOMATHHTHEE 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 OrnTrka 10 3 https://m.edso00.ru/TUPOIURXM
HWroro mo paznemy 24

Paznen 3. OCHOBBI CIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIIELIMATIEHON TEOPUHU

3.1 4 1 https://m.edsoo.ru/AOQUCOVDK2
OTHOCHUTEIBLHOCTH
HUroro mo paznemy 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DneMeHThl KBAHTOBOM OITHKHU https://m.edsoo.ru/SWO0VAWQORS
4.2 Crpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SIPO https://m.eds00.ru/97MC9DZXQ
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKN



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

51 DJeMEeHTHI aCTPOHOMHU H aCTPOOUUKU 7 1 https://m.edso0.ru/3EOD6KXI9
HWroro mo paznemy 7
Pa3zgen 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6o01aroIIee TOBTOPEHUE 4 https://m.edso0.ru/0O2JEGZCIM
HWroro no pazneny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacoB
Ne Hara DJIeKTpOHHBIe HU(POBLIE
Tema ypoka Konrpoabubie  IlpakTuuyeckue
n/n Bcero u3yuyeHuss  oOpa3oBaTebHbIE pecypchl
padoTsI padoTbI
D — . H
1 H3HKA 7 HAYKa O TIPHPOJIC. HAyHHbIe 1 https://m.edsoo.ru/Y XGQSPM1P
METO/IbI MIO3HAHKSI OKPYKAIOIIETO MHUPa
Ponb 1 MmecTo husuku B popMupoBaHuu
2 COBPEMEHHOM Hay4YHOW KapTHHBI MHUpa, 1 https://m.edsoo0.ru/8HSXWFFVO
B [IPAKTUYECKOH ACSITENbHOCTH JIIOAEH
Mexann4deckoe IBIKEHUE.
3 OTHOCHTEILHOCT, MEXAHHHCCKOTO 1 https://m.eds00.ru/RSOAOV5ZX
nBwkenus. [lepemenienne, CKOpocTb,
YCKOpEeHHe
p .
4 ABHOMEPHOS HPAMOTHHCHHOC 1 https://m.eds00.ru/L8IPY2JEZ
JIBUOKEHNUE
p .
5 ABHOYCROPEHHOS NPAMOIHHEHHOS 1 https://m.eds00.ru/MDIDKJOUB
JIBUOKEHUE
0 .
6 (-Boboanoe nazenue. Yckopere 1 https://m.eds00.ru/MXPLZIX8J
CBOOOIHOTO MMaJeHUSs
K % .
7 PHBOIHHEHHOE ABIKEHIE. [lBHkeHie 1 https://m.eds00.ru/TFLJ2C4DN
MaTepHabHOM TOYKH 110 OKPYKHOCTH
[MpuHnun otHOCHTENbHOCTH [ aues.
8 WHepumanbHble CUCTEMBI OTCUETA. 1 https://m.eds00.ru/J6QY7N3WN
IIepsslii 3ak0H HproTOHA
Macca rena. Cuna. [IpuHImn
9 CyIIepro3uniuu cuil. Bropoit 3akox 1 https://m.edsoo.ru/BVTNWTAQH
HerotoHa ju1s MaTepuanbHON TOYKA
T % H
10 PETHH SAKOR HIRIOTORA 1A 1 https://m.eds00.ru/JY L4I4UAN

MaT€pUuaIbHbIX TOYCK



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN

11

12

13

14

15

3akoH BceMupHoro Tsrorexus. Cua
TsokectH. [TepBas KocMuuecKast
CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec Tema

Cuna tpenus. Koadunment tpexus.
Cua conpoTHBIICHUS IPH ABIKEHAN
Terna B )KUIKOCTH WIIU Ta3e

[TocTynarensHOE U BpaliaTenbHOE
JIBHKECHHE a0COJIIOTHO TBEPOTO Tea.
Mowment cunbl. Ilnedo cuibl. YemoBus
paBHOBECHs TBEPAOIO TENA

NMnynsc MaTepuanbHOR TOUKH,
CHUCTCMbI MAaTCpHUAJIbHBIX TOYCK.
MmMnynse cuiibl. 3aKOH COXpaHEHUS
HNMITYyJIbCA. PeakTtuBHOC JBHKCHUC

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edso0.ru/M5JOTKNWC

16

PaboTa n MOITHOCTH CHITBI.
Kunerndeckas sHeprus MarepuaabHON
Touku. Teopema 00 U3MEHEHUN
KUHETHUYECKON SHEPrUU

https://m.edsoo.ru/J1V59L28B

17

18

19

[ToreHunanbHas SHEPTUsL.
IloTeHuuanbHas 3HEPrUsl yIpyro
Je(hOpMUPOBAHHOMN TPYKUHBI.
[ToTenmnuanpHast SHEPTH TeIa BOIU3U
MOBEPXHOCTHU 3eMJIU

IoreH1MaNbHBIC U HEMOTCHITHATBLHBIC
cuibl. CBs3b pabOTHI
HEMOTEHINAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH YHEPTUH CUCTEMBI TeIl.
3aKoH COXpaHEHUS MEXaHUIECKOU
SHEPTUHU

Jlaboparophas padora «Vccrnenopanue

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/\W1R4R88UG



https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

CBSI3U pabOTHI CUIIBI ¢ H3MEHEHHEM
MEXaHHUYECKON SHEPTHH TeJia Ha
NpUMepe PacTHKEHUST PE3UHOBOTO
KTYTay

20

21

22

23

Kontponbnas pabota mo teme
«Kuaematurka. JluHaMuKa. 3aKOHBI
COXpaHEHUsI B MEXaHUKE»

OCHOBHBIE TTOJIOKEHHS MOJIEKYIIIPHO-
KUHETUYECKOW Teopuu. bpoyHOBCKOE
nemxerne. nddysns

Xapaktep ABXKCHHUS U
B3aUMOJICUCTBHUS YaCTHI] BEIIICCTBA.
Mogenu cTpoeHuUs ra3oB, )KUIKOCTEH U
TBEPABIX TEN

Macca monekyin. Konuuectso
Bemecta. [loctosiHHas ABoraapo

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

24

25

Temnnosoe paBHOBecue. Temieparypa u
eé u3mepenue. lllkana temneparyp
Lenncus

Uneansnerii a3 B MKT. OcHOBHOE
ypaBHeHue MKT

https://m.edsoo.ru/\WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcoroTHas TemMreparypa Kak Mepa
CpeIHEN KHHETUUECKOU SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE
Menneneena-Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

28

3akoH JlanpToHa. ["a30BbIe 3aKOHBI
Jlaboparophas padora «Mccrnenopanue
3aBUCUMOCTH MEXTy ITapaMeTpamMu
COCTOSIHUSI Pa3PEKEHHOTO razay

https://m.edsoo.ru/Y3WB6613A

https://m.edso00.ru/35DBLKT96

29

M3onpoiieccol B ujeanbHOM Ta3e U UxX
rpaduueckoe mpecTaBIeHUue

https://m.edsoo.ru/0ZJ3KZNJ5



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

BuyTpenHsis sHEprus
TEPMOIMHAMUYECKON CUCTEMBI U
crocoOsl e€ n3meHenus1. Konnuectso

30 https://m.eds00.ru/9JQITVXI8
TEIJIOTHI U paboTta. BHyTpeHHsIsI
SHEPIHS OJHOATOMHOI'O HIE€aIBHOTO
rasa

31 Busl Terionepenadn https://m.edso00.ru/36JJ120W9
VienbHas TEIIOEMKOCTb BELIECTBA.

32 KosiuecTBO TEIUIOTH IpH https://m.edsoo.ru/5K3Y4H86L
Terionepeaaye. AauabaTHBIN MPOIECC

33 TlepBbilt 3ai0H TEpMOANHAMMUKH 1 Ero https://m.edso0.ru/2HO6R3GAS
NPUMEHEHHE K H30IPOIIECCaM
H .

34 COOPATHMOCTS MPOLECCOB B MPHPOJLE https://m.eds00.ru/S85L WDFT8
Bropoii 3aK0H TepMOMHAMUKH
II 7| KII 5|

35 putiuint feffcrainst u K1 Temosoi https://m.edso0.ru/DLCDEAAUC
MallIMHbI

36 Huxn Kapuo u ero KIT/1 https://m.edsoo.ru/4XPSAQV7M

37 IKOTIOTHICCKHE NPOOICMEI https://m.edsoo.ru/P07ZMY M8l
TETJIOOHEPT € TUKH
O6o6maronmii ypok «MomexysipHast

38 https://m.edsoo.ru/9EKZ0DDWP
¢uznka. OCHOBBI TEPMOJTHAMUKIY
KontponbHas pabora o Teme

39 «MonexysipHast husnka. OCHOBBI https://m.edso0.ru/RCARYE6ZX
TEPMOANHAMHUKI»
11 .

40 apo00pa3OBAHKE 1 KORAICHCALILA https://m.edsoo.ru/X48Q078EE
Hcnapenue u xurieHue
A0

41 COTOTHAA I OTHOCHTCILHAA https://m.eds00.ru/98HVAEBMM
BJIQ)KHOCTH BO3/lyXa. HachIeHHbIH map
Tsé . K

42 BEPAOC TEJI0. BPHCTAIITMHCCIHE 1 https://m.edsoo.ru/JXFWLMZNK

amopHbIe Tesna. AHH30TPONHSI CBOICTB



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK

KpHUCTAJIOB. }KI/IHKI/IG KpHUCTAaJLJIbI.
COBpeMeHHI)IC MaTepuabl

43

[TnaBneHre ¥ KPUCTALTH3AIINS.
VY nenbHas TEIUIOTA MITABJICHHUS.
CyOnmumariust

https://m.edsoo.ru/OX117G6MR

44

YpaBHEHHE TEIUIOBOro OanaHca

https://m.edsoo.ru/0ITUXGN2I1

45

OneKkTpu3anus Tel. DNeKTPUICCKUI
3apsa. JIBa BUIa SIEKTPUICCKUX
3apsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

47

48

49

50

IIpoBOIHUKY, TUAIEKTPUKU U
MOJYIPOBOAHUKU. 3aKOH COXPaHEHUS
JIEKTPUYECKOT 0 3apsiia

BsaumopeiictBre 3apsioB. 3aK0oH
Kynona. ToueuHbI! aMeKTpUYeCKUi
3apsg

Hanpspk€HHOCTD IEKTPUYECKOTO TOJIS.
IIpuHIMn cynepno3unuu
3JEKTPUUECKUX ToJiel. JTuHun
HaIpsKEHHOCTH

Pabora cuit areKTpoCcTaTHYECKOro
nois. [lorennuan. PasHoctb
[MOTEHIIAAJIOB

[IpoBOIHUKH U TUTIEKTPUKH B
3JIEKTPOCTATHYECKOM TIO0JIE.
JwusnexTpuyeckas IpOHUIIAEMOCTh

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

https://m.edsoo.ru/12P2S312Z

51

52

OnexrpoémkocTts. Kongencarop

DIEKTPOEMKOCTD MITOCKOTO
KOHJIeHCATOpa. DHEPIUs 3apsKEHHOTO
KOHJICHCATOPa

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

53

Jlaboparopnast padoTta "M3mepenue

https://m.edsoo.ru/PBGM4F845



https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845

54

55

ANEKTPOEMKOCTH KOHIeHcaTopa'

IIpuHuun AeUCTBUA U IPUMEHEHHE
KOHJICHCATOPOB, KOMMPOBAJIEHOTO
amnmapara, CTpyHHOIr0 IpHHTEPA.
OnekTpocTaThyeckas 3amuTa.
3azeMyIeHHE IIEKTPOIIPHOOPOB

ONEeKTPUUECKUH TOK, YCIOBHS €r0
cyuecTBoBaHUs. [I0CTOSIHHBIN TOK.
Cuna toka. Hampsixenue.
Conporusnenue. 3akoH Oma 1t
ydacTKa Henu

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBatenbHOE, MapajuIeNbHOE,
CMEIIaHHOE COeTUHEHHE TIPOBOJHUKOB.
JlaboparopHas pabora «3ydenune
CMEILIaHHOTO COSAMHEHHS PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

58

PaboTa 1 MOLITHOCTB 31EKTPUUECKOTO
ToKa. 3akoH [[xoynsa-JIlenua

3axon OMa J1j1s TTOJTHOH (3aMKHYTOK )
anexkTpuieckoi renu. Koporkoe
3ambikanue. JlabopaTopHas padoTa
«M3mepenne DJIC ucTOUHNKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUSD

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

59

60

61

PesepBHrlii ypok. KonTponbHas padora
o teme "DneKTpoarnHaMuKa'" /
Bcepoccuiickas npoBepouHas paborta
O06o06maromnuii ypok
«QnexTponuHaMukay / Becepoccuiickas
npoBepoyHas padoTa

DJeKTpOHHAas IPOBOAUMOCTD TBEPIBIX
MeTaJlJIOB. 3aBHCHMOCTD
COTIPOTHBIICHHUS] METAIIJIOB OT

https://m.edsoo.ru/MFMGEIE5X

https://m.edsoo.ru/P86 MDYO07H

https://m.edsoo.ru/WMNNBQL9H



https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

TEMIICPATYPHI. CBerHpOBOHI/IMOCTL

DNEeKTPUIECKUNA TOK B BAKyyMe.
CBoliCTBa 2/IEKTPOHHBIX IIyYKOB

https://m.edsoo.ru/4CCYCJ785

63

ITomynpoBomHYKH, X COOCTBEHHAS U
pUMeCcHas TPOBOIUMOCTh. CBOMCTBA
p—n-nepexona. [1oaynpoBoHUKOBBIC
TIPUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

65

66

67

68

OJEeKTpUUYECKUM TOK B pacTBOpax U
pacIiaBax JIEKTPOJIUTOB.
ONEeKTPOIUTUYECKAs TUCCOLUALIIUS.
DIIEeKTpOIn3

DJIEKTPUUYECKUN TOK B Ta3ax.
CaMoCTOSTENBHBIN U
HECAMOCTOSTENBHBIN pa3pst. MoHus.
IInazma

DNeKTpuYecKue MPUOOPHI U yCTPONUCTBA
U UX IPaKTUYECKOe MPUMEHEHHE.
[IpaBuia TexHUKH 6€30MIaCHOCTH

Kontponbnas paboTa no teme
«QnektpocraTuka. [locToAHHBIN
3JIEKTPUYECKUI TOK. TOKH B pa3iau4HbIX
cpenax»

PesepHblii ypok. Obo0maonuii ypok
no TemaM 10 kiacca

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
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https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHnTpoJbnHbIe
Bcero P
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYeHHs

DyeKTpoHHbIE HU(PPOBBIE
o0pa3oBaTeJibHBIE Pecypchl

[TocTosiHHBIE MarHUTHI U UX
B3anMOZcHcTBHE. MarHUTHOE TOJIE.
Bekxrop MarHuTHOM HHAYKIUU. JInHUK
MarHMTHON WHAYKIIHN

MarsuTtHoe moJe IIPOBOJHUKA C TOKOM.

OmneiT Opcrena. BzaumonencTaue
MIPOBOIHUKOB C TOKOM

https://m.edsoo.ru/4ADMOY1JN6

https://m.edsoo.ru/1L5CT47FX

JlaboparopHas pabora «/3yuenue
MarHUTHOTO TOJIST KaTYIITKH C TOKOM»

Jle¥icTBE MarHUTHOT'O ITIOJIS HA
MIPOBOAHUK ¢ TokOM. Cuita Ammnepa.
Jlaboparopras pabora «VccnenoBanne
JIEHCTBHS ITOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JelicTBue MarHUTHOTO MOJIS Ha
JBIKYIIYIOCS 3apS>KEHHYIO YaCTHUILY.
Cuna Jlopenmna. Pa6ota cunst Jlopenna

DneKkTpoMarHuTHas HHAYKIs. [ToTok
BEKTOpa MarHUTHOU HHAYKIHH. DJ[C
WHIYKUUHU. 3aKOH AJIEKTPOMAarHUTHOU
uHaykiuu Papajnes

https://m.edsoo.ru/7TABZQGQC9

https://m.edsoo.ru/VA26C9C3J

Jlaboparophas padora «Vccnenopanue
SIBJICHUSI DJIEKTPOMAarHUTHOM
WHAYKIIAN

WnayktuBHOCTE. SIBNIEHME
camomaaykmwn. DJ]C caMOMHIYKITHH.

https://m.edso0.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
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3Hepr W MAarHUTHOT'O IMOJIA KaTYUIKHU C
TOKOM. SJ'ICKTPOMaI‘ HHUTHOC I10JIC

10

TexHnuyeckue ycTpoiicTBa U UX
[IPUMEHEHHUE: IOCTOSIHHBIE MATHUTHL,
3JIEKTPOMArHUTEHI, 3JI€KTPOJIBUTaTEb,
YCKOPHTEIHN 3JI€MEHTapHbBIX YaCTHIL,
WHAYKIMOHHAS T1eYb

O6o06marommii ypok «MarautHoe
rosie. DIEKTPOMArHUTHASI UHITYKITHSD

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBO5BGMC

11

Konrtponbhas pabora o Teme
«MarHuTHoe nojie. DNeKTPOMarHuTHas
WHIYKLIWSD)

https://m.edsoo.ru/8X637ELEU

12

CB00OOTHBIE MEXaHUYECKUE KOICOaHuSI.
Iapmonmnueckue KoneOaHus.
YpaBHEHUE TApMOHUYECKUX
koseOanuii. [IpeBparenue s3Heprun

https://m.eds00.ru/9Y6GYWEVP

13

JlaboparopHas padora «VccnenoBanue
3aBUCHMOCTH TIEPUO/Ia MAJIBIX
KOJIeOaHMH Tpy3a Ha HUTH OT JIJTUHBI
HUTHU U MAacChl I'Py3a»

https://m.edsoo.ru/DPZ8KR61C

14

15

16

Kone6arenbHbiii koHTYp. CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B
UJIea]IbHOM K0JIe0aTeIbHOM KOHTYpe.
AHAIOTHS MEXKI1y MEXaHHICCKHMH U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B UICATHHOM KOJIEOaTeITEHOM
KOHTYpE

[IpencraBnenue o 3aTyXarmUx
KoJieOaHmsIX. BeIHyKIeHHbBIE
MexaHndeckue konebanus. Pe3oHaHc.

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4



https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
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BrIHyX)ICHHBIC 3JICKTPOMAarHUTHEIC
KoJie0aHus

17

18

19

20

[lepemennsIif Tok. CHHYyCOUJAIBHBIN
nepeMeHHbIN TOK. MOIITHOCTh
MIEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIIEE 3HAUCHUE CHIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipon3BoacTso,
nepeaaya u moTpediaeHne
3IEKTPUYECKOU SHEPTrUn

VYCeTpoicTBO U IPAKTHUECKOE
MIPUMEHEHHUE 3JIEKTPUYECKOTO 3BOHKA,
reHeparopa MepeMEeHHOro TOKa, TMHUN
3JIeKTponeperad

OKONOrM4eCKUE PUCKH NpU
MIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynerypa ncnons3oBaHus
3JIEKTPOIHEPTUH B ITOBCEIHEBHOMN
KHU3HU

https://m.edsoo.ru/VDEYXRVUI

https://m.edso0.ru/1ZWZUL8OK

https://m.edso0.ru/93Z12W40QQ

https://m.edsoo.ru/SDUNYKWNO

21

MexaHn4ecKke BOIHBI, YCIOBHS
pacnpoctpanenus. [lepron. CkopocTs
pacnpocTpaHeHHs U AJTUHA BOJIHBI.
[Tonepeunblie U MPOAOIBHBIE BOIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

3ByK. CKOpOCTB 3ByKa. I pOMKOCTB
3ByKa. BeicoTta ToHa. TemOp 3ByKa
OJNEeKTpOMarHUTHBIE BOJIHBI, UX
cBOICTBa U cKkopocTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

HpI/IHLII/IHLI paanoCBA3U U

TCIICBUACHUA. PazButne Cp€ICTB CBA3U.

Pagnomnokanusa

https://m.eds00.ru/Z827Q6V70

https://m.edsoo0.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
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https://m.edsoo.ru/2WQTSLGLV

25

KonTponbHas pabdora «Konebanus u
BOJIHBI»

https://m.edsoo.ru/IHURON8SOB

26

IIpssMonuHeHOE pacpoCTpaHEHUE
CBeTa B OJIHOPOAHOM cpefie. ToueuHbIi
HCTOYHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

28

29

30

31

OTtpaxxkeHue cBeTa. 3aKOHbBI OTPaKEHUS
cBera. [TocTpoeHne n300pakeHUH B
IJIOCKOM 3epKaiie

[Ipenomnenue ceta. [lomHoe
BHYTpEHHeEe oTpakeHue. IIpenenpHplii
YTOJI TIOJIHOTO BHYTPEHHETO OTPAXKEHUS
Jlaboparopnas pabora «M3mepenre
MOKa3aTes MPEeTOMIICHHSI CTEKIa»
JIunzel. [Toctpoenne n3o0paskeHH B
nuH3e. PopMysia TOHKOW JIMH3BI.
YBenuueHue JIMH3bI

JlaGopartophas padora «/ccnenoBanue
CBOWCTB M300payKCHHUI B JTMH3AX)

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus ceera. CI0XHBII COCTaB
oemoro cBera. L[per. JlaboparopHas
pabora «Habmronenne aucriepcun
CBETa»

https://m.edsoo.ru/K9OOWVKE11

33

34

35

Wurepdepennus cera. Judpaxivs
cBeta. [ludpakunonnas pemeTka
[Tonepe4HOCTH CBETOBBIX BOJIH.
ITonspuzanus ceeta

OnTryeckue IpruOOpbl U YCTPOMCTBA U
YCIIOBUS MX 0€30MAaCHOTO MPUMEHEHHS

https://m.edsoo.ru/C8LCRSEJI

https://m.eds00.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

I'panuLbl TPUMEHUMOCTH
Kiaccuueckoil Mmexanuku. [ToctynaTs
CliellMaIbHOM Teopuu

https://m.edso0.ru/P8GB9FJ5N



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
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37

38

OTHOCHUTCIIbHOCTH

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3ame yieHre BpEMEHHU U COKpaIlleHHe

JUTHHBI

DHeprus U UMITYJIbC PEIITUBUCTCKOM

yacTHUIlbl. CBsI3b MACCHI C SHEPTUEH U

AMITYyJTECOM. DHEPTHS TIOKOSI

https://m.edsoo.ru/OVLMCN6B2

https://m.edso0.ru/190Z2Y4BUB

39

KontponbsHas padota «OrmnrTuka.
OCHOBHI cTIeIHaNBHOMN TeOpHHu
OTHOCHUTEILHOCTI

https://m.edsoo.ru/L8689JPLI

40

41

®otonsl. Dopmyna [lnanka. Dueprus u
AMITYJIC (OTOHA

OTKpBITHE U UCCIIEAOBAHUE
dotoaddekra. Omnbito A. T
CroneroBa

https://m.edsoo.ru/ZL6P16LA0

https://m.edso0.ru/PGL5XXSRO

42

3axonbl horodddekra. YpaBHEHHE
OnHmTelHa 11 porodddexra.
«Kpacnas rpanuna» goroaddexra

https://m.edsoo.ru/YLCK770G8

43

44

45

Hasnenue ceera. OnbiThl 1. H.
JlebeneBa. XMMHYECKOE JIEHICTBHE
cBeTa

TexHuueckue ycTpoucTBa u
MIpaKTHYECKOe MPUMEHEHHE!
¢doro3neMeHT, GOTONATUHK, COTHEUHAS
Oarapesi, CBETOIMOT

Pemenne 3a1a4 mo reme « D1€MEHTHI
KBAHTOBOU OIITHUKW)

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mopenbs atoma ToMcoHa. OMBITEI
Pesepdopna mo paccesHuro o-4acTuil.
IInanerapnas Mozesb aTOMa

https://m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

https://m.edso00.ru/6X7GFHZ9X



https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
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48

49

50

51

52

53

Wznyuenue u noroiieHne GOTOHOB
MIpH MIEpPEX0/Ie aToMa C OJTHOTO YPOBHS
SHEPruu Ha Apyroi. Buael criekTpos

Bonnosele cBoiicTBa yacTull. BonHs! ne
Bpoitnsa. KopryckynsapHo-BoaHOBOM
nyann3M. CIIOHTaHHOE U BBIHYKACHHOE
W3ITy4YeHUe

OTKpBITHE pagOaKTUBHOCTH. OTIBITHI
Pesepdopnaa mo onpenenenuo cocraBa
PaIMOAKTUBHOTO M3ITyYCHUS

CgoiicTBa anba-, 6era-, ramMmma-
u3nyyeHus. BousHue
PaaUOAKTUBHOCTH HA KUBbIE
OpraHU3MBbI

OTKphITHE IPOTOHA U HEUTPOHA.
W3zotormel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHEIN OeTa-
pacnan. ['aMMa-usnyueHue

OHeprus CBs3U HYKJIOHOB B sifIpe.
SInepHble peakuuu. SnepHblil peakTop.
[IpobneMsl, mepcrieKTUBEI,
3KOJIOTHYECKUE ACTIEKTHI SIACPHON
SHEPreTHKH

https://m.edsoo.ru/NNS8BHZYBE

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOCIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHbIe YacTHLBI. OTKpBITHE
o3UTpoHa. MeTo bl HaOIIOACHUS 1
perucTpanyy IeMEeHTAPHBIX YaCTHII.
Kpyrnslit cton «@yH1aMeHTalIbHbIE
B3auMoJIercTBUs. ENMHCTBO
(m3nyecKoi KapTUHBI MUPa»

https://m.edsoo.ru/SUC62U40A

55

OTansl pa3BUTHSI ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33pPEHUYECKOE

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
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3HaYEHUE aCTpOHOMMHU. Bun 3BE31HOTO
HeOa. Co3Be3nusi, sIpKue 3BE31IbI,
IUTAHETHI, UX BUAUMOE JIBIDKCHHE.
ComnHeuHas cucteMa

56

57

Comnaue. CoyHeyHast aKTUBHOCTD.
Hcrtounuk snepruu CojHIa U 38631

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTHUKH. 3BE3BI TTIaBHOMH
nocienoBaTeNIbHOCTU. BHyTpeHHEe
ctpoenue 3B€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUH U
sposronny CojiHIa 1 3BE37

https://m.edsoo.ru/1JZR54JA0

https://m.eds00.ru/GGD3W74Z0

58

59

60

61

Mnineunslii [1yTe — Hama 'anaktuka.
[Tonoxenue u nprwxenue ConHIa B
lanaxruke. 'anaktuku. YEpHbIE NBIPEI
B sJIpax raJakTUK

Bcenennas. Paz0eranue ramakTuk.
Teopus bonbuioro B3psIBa.
PenukroBoe nsnyueHue.
MeraranakTuka

Hepemennpie mpo0i1eMbl aCTPOHOMHH

KontponbHas paborta «IeMEeHTHI
ACTPOHOMUH U acTPOPUIUKI

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/QIWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

62

63

O6o0mmaromumii ypok. Poib ¢puznku u
ACTPOHOMHH B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUaIbHON 1
ATUYECKOH cepax AesITeTbHOCTH
YeIoBeKa

O06o06marommii ypok. Poib 1 mecto
(M3KUKH U aCTPOHOMHH B COBPEMEHHOMN
HAYYHOM KapTHHE MUPa

https://m.edsoo.ru/MWNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
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Oo6o06marommii ypok. Poib pusuueckoit
64 TeOpuu B (POPMHUPOBAHHUH
MIPEACTABICHUH O (GU3MIECKON KapTHHE

MHUpa

https://m.edsoo.ru/Y29SVPCVR

O6o0maronmii ypok. Mecto
65 (hM3uIecKoi KapTHHBI MHpa B 001IIeM

pAay COBPEMEHHBIX €CCTCCTBCHHO-
Hay4YHBbIX HpeI[CTaBJ'IeHI/Iﬁ O mpupoae

https://m.edsoo.ru/LKNUIKHZH

66 PesepBHbIil ypok. MarsuTtHoe 1ouie.

DneKTpoMarHuTHasE HHIYKIHS
PesepBHBIii ypok. Ontrka. OCHOBBI
67 CHCIHUATBLHON TCOPHUU
OTHOCHTEIIbHOCTH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

Pesepubrii ypok. KBantoBas ¢usuka.
68 DneMeHTHI aCTPOHOMHU U

acTpo(U3UKN

https://m.edsoo.ru/RARQLV0O2J

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTarta

10.1

10.2

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTeIbHON MPOrPaMMBbI CpeHero 0011ero oopa3oBanus

JemoHcTprpoBaTh Ha MpHMeEpax poib W MecTo (Pu3uKku B (hopmupoBaHHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U

TEXHOJIOTHIA, B TPAKTUYECKOU IEATEIbHOCTH JIHOAEH

Y4uuTHIBaTh TpaHULBl NPUMEHEHHUS M3YYECHHBIX (QHU3MUYECKHX MOJETCH:
MaTepHalbHas TOYKa, MHEpIUalbHas CHCTeMa OTCUé€Ta, abCONIOTHO TBEPIOE
TEJI0, UICANBHBIN Ta3; MOAENHU CTPOCHHUS ra3oB, KUAKOCTEH U TBEPIBIX TeI,

TOYEUHBIN IEKTPHUUESCKHMA 3aps]] — IPH PEIICHUN (PU3MUECKHX 3a/1a

10.3

PacnosnaBare (usndeckue sBiaeHUs (IPOLECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJCKYJISPHO-KHHETHYCCKOW TEOPHU  CTPOCHHS
BEIIECTBA W  9JJICKTPOAMHAMHMKH: DPAaBHOMEPHOC U PaBHOYCKOPEHHOE
OpPSIMOJIMHEHHOE JIBIJKEHHE, CBOOOJHOE TMAJCHHE TeJ, JBWKCHHE IO
OKPY)KHOCTH, HWHEpIHs, B3aumMojelcTBue tei;, IudQys3us, OpOyHOBCKOE
JBHXKEHHE, CTPOCHHE JKUJIKOCTeH M TBEPABIX Tell, H3MEHEHHE 00BbEMa Tel
IIpM HarpeBaHud (OXJAXKJIEHHHU), TEIUIOBOE pPAaBHOBECHE, HCIApeHHue,
KOHJICHCALUSI, TUIABJICHNE, KPUCTAUTH3aLus, KAIICHHEe, BIQKHOCTh BO31yXa,
MOBBINICHNUE JJABIICHHS Ta3a MPH ero HarpeBaHHH B 3aKPBITOM COCYJIE, CBS3b
MEX/1y MapaMeTpaMH COCTOSHHS ra3a B H30IpOIeccax; dISKTPH3alHs Tell,

B3aUMOJICHCTBUE 3aPsJI0B

10.4

OnuceiBaTh MEXaHUYECKOE ABUXCHHUE, HUCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IG BCJIIMYHUHBI:
KOOpJnHATa, IIyThb, NICPEMCUICHUC, CKOPOCThb, YCKOPCHUC, MacCCa TCJjia, CHUIIA,
HUMITYJIBC TCIa, KHUHCTUYCCKaA OHEpPrus, IIOTCHIIMAJIbHAA OHEPrus,
MEXaHHUYCCKaAa pa60Ta, MCXaHHUYCCKasds MOLIHOCTD; IMPU OIMMMUCAHUUN NPABUIIBHO
TPaKTOBAaTh (1)H3H‘I€CKI/II7[ CMBICJT UCITIOJIB3YEMBIX BEJIIMYWH, UX 0003HaYCHUS U
CAWHUIbI, HaAXOJIWUTb q)OpMy.HBI, CBA3BIBAIONIUC JAaHHYIO (bI/ISI/ILIGCKYIO

BCIMYUHY C IPYTUMU BEJIMUNHAMU

10.5

OmnuceiBaTh W3YYCHHBIE TEIUIOBHIE CBOWCTBA TENM W TEIUIOBBIC SIBICHUSA,
WCIIONB3Ys (pU3MYecKue BEIMYWHBL JIABIICHUE ra3a, TeMIepatypa, CpeaHss
KUHETHYIEeCKas SHEPrus Xa0TUIECKOTO TIBIKCHIS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJEKYJ, KOJTHUYECTBO TEIUIOTHI, BHYTPEHHSS
9Heprus, pabora raza, KOIQHUIMEHT TNOJE3HOTO JEHCTBHUS TEMJIOBOTO
JBUTATEIST, TPU ONMUCAHUU TMPABHILHO TPAKTOBaTh (PU3MYCCKUA CMBICI
WCIIONIb3yEeMBIX BEJTUYHH, NX 0003HAYCHUA M €AMHUIIBI, HAXOIUTh (POPMYIIBI,

CBA3BIBAIONIUC JAaHHYIO (1)I/ISI/I‘ICCKyIO BCIMYHHY C APYT'UMU BCIIMYHMHAM

10.6

OnuceIBaTh HU3YUCHHBIC DJICKTPUYCCKHUEC CBOMCTBA BEIECTBA U OJICKTPUYCCKUEC




SIBIICHUST (TIPOIIECCHI), UCMONB3Yysd (DU3MUECKUE BETMYWHBL DICKTPUICCKUIMA
3apsif, JMEKTPUUEcKoe ToJe, HampsHKEHHOCTh MOJS, MOTEHIHAl, Pa3HOCTh
MMOTCHIIMAJIOB; MPU OMHMCAaHUM TPABUIBHO TPAKTOBATh (PUIUYCCKHIA CMBICI
HCTIONIb3YEMBIX BEJIMYWH, UX 0003HAUEHUS M €AMHUIIBL, YKa3bIBaTh (DOPMYJIBI,

CBA3bIBAONINMC JaHHYIO (I)I/I3I/I‘I6CKYIO BCJIMYUHY C IPYTUMU BCIINYNHAMU

10.7

aHaJIM3UPOBaTh (PU3NUECKUE TPOLECCHl U SIBICHUS, UCHONB3Ys (PU3NUECKue
3aKOHBI W TIPUHITAIIEL: 3aK0oH BcemmpHOro TtaroTeHws, |, Il u 11l 3akomsI
HeroToHa, 3aKkOH cOXpaHEHUS MEXaHHYECKOH JHEpruu, 3aKOH COXPaHEHHS
AMITyJIbCa, TPHUHIWI  CYMEPHO3WINK  CWJI, TPHHIUN  pPaBHOIPABHUS
WHEpUUATIbHBIX CHUCTEM OTCUYETa; MOJICKYJISIPHO-KHHETUYECKYI0 TEOPHIO
CTPOEHHS BEIIECTBA, T'a30BbIe 3aKOHBI, CBA3h CPEIHEN KHHETHYECKOW SHEPTUH
TEIUIOBOTO IBMKEHUS MOJEKYJ ¢ aOCOIIOTHON TeMIepaTypoid, TIEPBhIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHHUs SJCKTPUUECKOTO 3apsija, 3akoH Kyona;
pH  3TOM  pa3IWdaTth  CIOBECHYH  (OpMyIHMpoBKYy  3aKoHa, €ro

MaTeMaTHYECKOE BBIPAKCHUE U YCIOBUSI (TPaHHUIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSCHATP OCHOBHBIC IPUHLMNbBI JEHCTBUS MAallWH, HOpUOOpOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX O€30MaCHOTO UCIIOIb30BAHUS

B MMOBCEIHEBHOM KU3HU

10.9

BBIMONMHATS 9KCHEPUMEHTHI 1O HWCCIEIOBAaHUIO (H3MYECKUX SBICHHH U
MPOIIECCOB C MCHOJIb30BaHMEM IMPSMBIX U KOCBEHHBIX M3MEPEHUil; TIPU 3TOM
tdhopmymupoBaTe mnpobieMy (3amady) W THIIOTe3y y4eOHOTO 3KCIIEPHMEHTa,
coOUpaTh YCTAHOBKY M3 MPEIJIOKESHHOTO 000pYIOBaHHMS, TPOBOJAUTH OMBIT U

(hopMyJIUPOBAThH BBIBOIBI

10.10

10.11

OC}’H.IQCTBJ'ISITI) MIpAMbBIC 1 KOCBCHHBIC U3MCEPCHUS (I)I/I3I/I‘IGCKI/IX BCJIMYUH; IpHU
9TOM BI)I6I/IpaTL ONTUMAJILHEIN CII0CO0 N3MEPCHUA U UCIIOJIB30BaTh U3BCCTHLBIC

METOABI OIICHKH HOFpe].HHOCTeﬁ H3M€p6HHﬁ

UccnemoBath  3aBUCHMOCTH ~ MEXAy  (DU3MYECKMMH  BEIMYMHAMH  C
HCIIONB30BAaHUEM IIPSMBIX U3MEPEHMI; IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(uKCUPOBATH PE3yIbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEITHYUH B

BH/Ie TaOHIl U rpadHKOB, JAejaTh BHIBOJBI 110 PE3yJIbTaTaM MCCIICIOBaHMS

10.12

10.13

Cobmronath mpaBuia 0€30IaCHOTO TPYZa IPH MPOBEICHUN HCCIICIOBAHUN B
pamMKax y4eOHOro IKCIEpUMEHTa, y4eOHO-HCCIeI0BATEILCKOM W MPOSKTHOM
JIEATCIbHOCTH  C  KCIOJb30BAHHEM  HM3MEPHUTEIBHBIX  YCTPOMCTB W

n1ab0opaTopHOTo 00OPYAOBAHHUS

Pemarp pacu€rHble 3amauu C SBHO 3aJaHHON (DU3MUYECKON MOJIEIbIO,
HCTIONB3Ys (U3MUECKHE 3aKOHBI M MPUHITUIE;, HA OCHOBE aHAIH3a yCIOBHUS
3a/lay¥ BHIOMPATh (U3NYECKYIO MOCIb, BBIICIATh (DU3HUSCKUE BEIHMYUHBI U
(hopmy1el, HeOOXOAUMBIE ISl €€ PelIeHHsI, TPOBOIUTH PACUETH M OLIEHUBATH

PCAJIBHOCTD MMOJTYUCHHOI'O 3HAUCHU A (1)I/I3I/IIICCK0ﬁ BCIIMYMHBI

10.14

Pemaths xauecTBEHHEIC 3aavuu: BbICTpAUBATh JIOTUYCCKU HCIPOTUBOPCUYHBYIO

LIETIOYKY PACCYXACHUN C OMOpOW Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U




(1)I/I3I/I‘ICCKI/IC SABJICHUS

10.15

Ucnonp3oBaTh  mpu  pemieHWH ~— Y4eOHBIX  3aJa4  COBpPEMCHHBIC
nH(OPMAIMOHHBIE  TEXHOIOTWW  JJIS  TIOWCKa,  CTPYKTYpHPOBaHUS,
WHTEPIIPETallMd W TPEACTABICHUS Y4eOHOW U  HAyYHO-TIOMYJISIPHOU
nH(pOpMaINK, TOMYYEeHHOH W3 Pa3NUYHBIX HWCTOYHHUKOB, KPUTHUECKH

AHAJIM3UPOBATDH IMOJTYYaCMYIO I/IH(l)OpMaHI/I}O

10.16

[IpuBoaNTH pUMEpPHI BKIIala POCCHICKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HayKu, OOBSCHEHUE NPOLIECCOB OKPYXAIOLIEr0 MUPA, B Pa3BUTHE

TCXHHUKH U TCXHOJIOT Ui

10.17

10.18

Hcnonp30BaTh TEOPETUUCCKHUE 3HAHUS 110 (DU3HMKE B MIOBCEHEBHOM KU3HU IS
obecrniedeHus1 6€30MMaCHOCTH MpU OOpaIeHNH ¢ MPHOOpaMU M TEXHUYECKHMU
YCTPOMCTBaMH, JUIsi COXPAaHEHUS 370POBbS W COOJIIOJCHUS  HOPM

HKOJIOTUYECKOTO MOBE/ICHHS B OKPYXKAIoIIeH cpeze

PaGoraTte B rpymnme ¢ BBIIOJHEHHEM pAa3IMYHBIX COLHUAIBHBIX DOJICH,
IUTAHUPOBATh paboTy TPYMNIBI, PalMOHAILHO PACHpPEeNaTh 00s3aHHOCTH U
[JIAaHUPOBATh JEATEIBHOCTh B HECTAaHAAPTHBIX CHTyalUsX, aJeKBaTHO
OLICHUBATh BKJIaJ KaXIOTO U3 YYaCTHHUKOB TpPYNIBl B pelIeHHe

paccMaTpuBaeMoi poOIeMbl

11 KJIACC

Kon
NpoBepsieMOoro
pe3yJbTarta

IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTAThHI 0CBOCHHS OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero 00pa3oBaHusi

111

11.2

11.3

JleMOHCTpHUpOBaTh Ha MpUMEpPax Pojib U MeCTO (PU3MKU B (POpMHUpPOBAHHU
COBPEMEHHOM HAay4YHOH KapTUHBI MUpPA, B PA3BUTHH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TPAKTUUECKOUN JAESTEILHOCTH JIHOJIEN, LIETOCTHOCTh U €IUHCTBO

¢u3nUecKoi KapTUHBI MUPa

VY4auThIBaTh TpaHULBl NPUMEHEHHS W3YYEHHBIX (HU3MYECKHX MOAEJeH:
TOYEYHBIN AIIEKTPUUECKUN 3apsi, siAepHast MOJENb aTOMa, HyKJIOHHAsI MOJIEINb

ATOMHOTO dApa MMpu pCIICHUN (1)I/I3I/I‘-ICCKI/IX 3agaq

PacriozHaBath usndeckue sBieHUs (MPOLECCh) U OOBSICHATh MX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKH W  KBAaHTOBOW  (DM3HMKH:  DIIEKTpUYECcKas
MIPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JICHCTBHS TOKA,
B3aMMOJEWCTBME MAarHWTOB, OJJIEKTPOMAarHUTHas WHAYKLHWSA, JAEWCTBUE
MarHMUTHOrO TIOJS Ha TIPOBOAHMK C TOKOM U JBWXKYIIMHCA 3apsin,
AJIEKTPOMArHUTHBIE KOJIEOAHNUSA W BOJHBI, IPSIMOJMHEHHOE pacpOCTpaHEHHE
CBETa, OTpPaKCHHWE, TpelloMJieHHe, WHTepdepeHuns, audpakuus u
MoJSIpU3aliisl  CBETa, JUCIepcus cBera, (¢orodnekrpuueckuii  3ddekr

(poroaddexTt), cBeTOBOE NMaBiIcHHWE, BO3HHUKHOBEHUE JIMHEHYATOTO CIIEKTpa




aToMa BOAOpPOJa, CCTCCTBCHHAA U UICKYCCTBCHHAA paJUOAKTUBHOCTDb

114

11.5

11.6

11.7

OnuchiBaTh HM3y4eHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKHE, MArHUTHEIC,
ONTHYECKUE, OJJIEKTPUYECKYI0 TPOBOJUMOCTH  Pa3IUYHBIX Cped) |
AIIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEINUUHBI:
JNEKTPUYECKHIA  3apsii, CHiIa TOKa, JJIEKTPUYECKOe  HampshKeHHe,
AIIEKTPUYECKOE COMPOTUBIECHHE, Pa3HOCTh noteHnuanos, DJC, padoTa Toka,
WHAYKIMS MarHUTHOTO TOJs, cuiia Amrepa, cuia JlopeHna, HHIyKTHBHOCTh
KaTYLIKH, SHEPTUS 3JEKTPHYECKOT0 ¥ MarHUTHOTO TOJIEH, MePHO U 4acToTa
KoieOaHMil B KoJiebaTelnpbHOM KOHTYpe, 3apsii W CHJIa TOKa B TIPOIECCE
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHMH, (OKycHOE pacCcTOsHHE H
ONTHYECKasl CHJIa JIMH3BI; TIPU OTMCAHWUH MPABIIIBHO TPAKTOBATh (pr3mUecKuit
CMBICTT HCITIONIB3YEMBIX BEIMYUH, WX OOO3HAYECHWS] W CIUHHIBI; YKa3bIBaTh
(GbopMyInbI, CBS3BIBAIOIINE JaHHYIO (HU3MYECKYIO0 BEIUYMHY C JAPYTHMH

BCIIMYMHaAMH

OnuceiBaTh HW3yYEHHblE KBAaHTOBBIE SIBJIEHUS U IPOILECCHl, HCIOIb3YS
¢u3nYecKre BEINUYNHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIrUs U UMITyJbC (POTOHA, EPUOJ MOTypacHana, YHePrus
CBSI3M aTOMHBIX S/Iep; MPU OMUCAHWH NPaBUIBHO TPAKTOBATH (DHU3MUYECKUIA
CMBICJ HCIIOJIb3YEMBIX BEJIWYHMH, UX OOO3HAYECHHS W €AMHUIBI; YKa3bIBaTh
(GbopMyTBl, CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIUYHMHY C JIPYTHMH

BCJIMYKWHAMH, BBIYUCIIATH 3HAYCHUC (1)H31/I‘{€CKOI‘/’I BCJIMYHWHBI

AHanmu3upoBath (U3UYECKUE MPOIECCHl M SBICHUS, UCTIONB3Ysl (QH3MUYECKHE
3aKOHBI W TPHUHLOMIBL: 3akoH OMa, 3aKOHBI TOCTEIOBAaTENBHOTO U
napajjiebHOrO COeMHEHUs! POBOAHUKOB, 3akoH Jkoyns — JleHuma, 3akoH
AIIEKTPOMArHUTHOW WHIYKIWHU, 3aKOH TPSMOJIMHEHHOTO pacipoCTpaHEeHHUs
CBETa, 3aKOHBI OTPAXKEHHUsI CBETA, 3aKOHBI NPEJOMIICHHUS CBETa, ypaBHEHUE
OnHmreitHa st Gortoaddexra, 3aKOH COXpaHEHHS DHEPrHH, 3aKOH
COXpaHEHHUS! MMITYJIbCA, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOro 3apsijia, 3aKOH
COXPAaHEHHUs] MacCOBOIO 4YMCJa, IOCTYNaThl bopa, 3akoH paguoaKTUBHOIO
pacmazga; Opu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCcKOoe  BBIPQKEHHWE W YCJIOBHS  (TpaHHIBI,  0OJacTH)

MPUMCHUMOCTH

OHpeI[CJ'I}ITL HalpaBJICHUEC BEKTOPpAa MHAYKIIUU MAarHUTHOT'O IMOJI MMTPOBOJHHUKA

C TOKOM, crjIsl Amrepa u cuitbl JlopeHna

11.8

11.9

CtpouTh M ONHUCHIBATH H300pa’KEHHE, CO3AaBAEMOE IUIOCKHM 3€pKaJioM,

TOHKOU JIMH30H

BBITIONHATE  DKCIEPUMEHTHI TI0 HCCIEJOBAHUI0 (PU3NYECKUX SBICHUA H
MPOIIECCOB C HCIIOJIb30BAHUEM TNPSIMBIX M KOCBCHHBIX M3MEPCHHUIA;, TIPU ITOM
dbopMyaupoBaTh npobiieMy (3afady) W THUIOTE3y Y4eOHOro S3KCICPHMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIONKEHHOTO 000pYIOBaHUsI, TPOBOJUTh OIBIT U

(bOpMy.]'II/IpOBaTL BBIBObI




11.10

OCY].L[CCTBJ'UITL IpAMBIC 1 KOCBCHHBIC U3MCPCHUS (I)I/I3I/I‘{€CKI/IX BCJIMYUH; IpHU
9TOM BLIGI/IpaTB ONTHUMAITBHBINA CIIOCO0 HU3MCPEHUA U UCIIOJIB30BaTh U3BECTHBIC

METOABI OLICHKH HOI‘peHIHOCTGfI I/ISMCpeHI/Iﬁ

1111

11.12

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C HCIIOJIB30BAHUEM MPSIMBIX
M3MEPEHMIA; IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YIIbTATHI
MOJTyYEHHON 3aBUCHUMOCTH (DM3UYCCKUX BEIIMYHMH B BUJE TAOIUI] U TpaUKOB,

ACJIaThb BBIBOABI 110 PE3YyJIbTaTaM UCCIEAOBaHUSA

CobmronaTs mpaBmia 6€301aCHOTO TPY/a IIPH MPOBEASHUH UCCIIETOBAHUNA B
paMKax y4eOHOTO IKCIIEPUMEHTA, YUeOHO-HUCCICA0BATEIBCKOM U MPOSKTHOM
JNEATCNIBHOCTH C  HCIOJb30BAaHUEM  HM3MEPHUTENBHBIX  YCTPOUCTB |

1a60paToOpHOTO 000PYJOBAHHS

11.13

Pemrate pacuérHBle 3amaun C SBHO 3aJaHHONW (DU3MYECKON MOeNblo,
UCTIONB3Ys (pu3ndecKue 3aKOHBl W NMPHHLUIBI;, HA OCHOBE aHAJIM3a YCJIOBUS
3aJa4du BI)I6I/IpaTI) (I)I/I?;I/IHCCKYIO MOJACIb, BBIACIATH (bmnqecxne BCJIMYUHBI U
(bopMynbl, HEOOXOAUMBIE Ul €€ PEeLICHUs], TPOBOANUTH PACUETHI U OLIEHUBAThH

PEAILHOCTD MOJYYEHHOT'O 3HAYCHUS (PU3UYCCKON BEITHMUUHBI

11.14

Pemarp kauecTBeHHbIE 3a/la4M: BBHICTPAUBATh JIOTHYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PacCyKICHUH C OMOpPOW Ha W3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(u3MYECKHUE SIBIICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHHHd — y4eOHBIX  3a/lad  COBpPEMEHHBIE
WHQOPMALMOHHBIE  TEXHOJIOTMHM  UIi  [OHMCKA,  CTPYKTYPHUPOBaHHMA,
MHTEpIpeTallid ¥ TpeACTaBiIeHUs y4eOHOW W HAyYHO-TIOMYJISpHOM
MHQOpPMALMK, TOJYYEHHOW W3 Ppa3iIM4YHbIX MCTOYHHUKOB; KPUTUYECKU

aHATM3UPOBATH TOIYYaeMyI0 HH)OpMAIIHIO

11.16

OOBSICHATh TMPUHLUMBI JISHCTBUS MalllMH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pasziuyaTh YCIOBUS HX O€30IacHOrO HCIOJIb30BaHUS B

IOBCEIHEBHOM XU3HU

11.17

[MpuBOIUTH IPUMEPHI BKIIAJIa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(DUZUKOB B
pasBUTHE HAYKH, B OOBSCHEHUE MPOLECCOB OKPYKAIOMIET0 MHUpPA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnionb30BaTh TeOpeTUUECKUE 3HAHUS 110 (U3KKE B TIOBCETHEBHOM KU3HU JUIS
oOecrieyeHus1 0€30MaCHOCTH MU OOpaIIeHUH ¢ IPUOOPaMH U TEXHUYECKHUMU
YCTpOMCTBaMH, JUISI COXpPAHEHHS 370POBbS W COONIOJACHHUS  HOPM

SKOJIOTMYECKOr0 MOBEICHUS B OKPYKAIOILIEH cpeie

PaGotate B Tpynme C BBINOJIHEHHWEM PA3JUYHBIX COIMAIBHBIX POJIEH,
TUTAaHUPOBATh pabOoTy TPYIIBI, PAMOHAIBHO DPACHpPEAeNSTh OOS3aHHOCTH W
IUTAHUPOBATh  JICATCILHOCTh B  HECTAHNAPTHBIX CUTYallWsX, aJICKBaTHO
OIIEHMBATh BKJIAJ KaKAOTO W3 YYaCTHUKOB TPYNIBl B  pEIICHHE

paccMaTpUBaeMOii TIPOOIIEMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasnena

Koa npoBepsiemoro

3JIEMEHTA

IIpoBepsieMble 3JIEMEHTBI COIEPKAHNS

OU3NKA U METOABI HAYUHOI'O ITO3HAHM A

11

®u3uka — Hayka o npupone. Hayunwle MeTOIBI
MO3HAHUS OKPY’KaroIlero Mupa. Pons
JKCIIEPUMEHTa M TEOpPUHM B IMpOLECCe IMO3HAHUS

NPUPOABL. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue  QU3MYECKUX ~ SABJICHUH  H
npoueccoB. Hayunbsle rumote3bl. Puznueckue
3aKOHBI M TeOopuH. ['paHHIBI NPUMEHUMOCTH
¢u3nuecKkux 3aKOHOB. [IpHHIMI COOTBETCTBHAL.
Pore um wmecro ¢u3ukn B (GOPMHPOBAHHH
COBPEMEHHOM  HAay4YHOM KapTUHBI MHpa, B

HpaKTH‘IGCKOﬁ JACATCIIBHOCTH HIOI[eﬁ

MEXAHUKA

2.1

KMHEMATUKA

211

Mexannueckoe  aBmkeHne. OTHOCHUTEILHOCTH
Mexanuueckoro aBmkenus. Cucrema otcuéra.

Tpaexropus

212

2.1.3

[Tepemerienne, CKOPOCTh  (CPEIHSISE  CKOPOCTb,
MTHOBEHHAs CKOPOCTh) u YCKOpEHHUE
MaTepHAIbHOM TOYKH, WX TMPOCKIMA HA OCH
cucteMbl koopauHat. ClioKeHHe MepeMeleHui u

CJIO’)KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
PSIMOJINHEWHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHMS,
MyTH W TEPEeMEIICHUs MaTepUaJbHOM TOYKH OT

BpEMCHU

2.14

CBo0OoHOE TTaZicHue. Y CKOPEHHE CBOOOTHOTO

nmaaCHuA

2.15

Kpuponuneitnoe JIBIDKCHHUE. PaBnomepHoe

JABWKCHHUEC MaTepHaJ'ILHOﬁ TOYKHU IO OKPYKHOCTH.




VYrioBast CKOPOCTb, TUHEHHAsE cKOpocTh. [lepuon u

qacToTa. ]_[CHTPOCTpeMI/ITCJ'IBHOG YCKOpPEHUE

2.1.6

Texuuueckue yCTpOﬁCTBa: CIIUAOMETP, ABUIKCHUC

CHapsAA0B, LICITHBIC U pPEMCHHBIC IICPEAAIN

2.1.7

[IpakTrueckue paboThl. M3MepeHHe MTrHOBEHHOMH
ckopoctu. HccneqoBaHWE COOTHOLICHUS MEXKAY
My TSIMH, MPONIEHHBIMU TEIIOM 3a
MOCJIEI0BATENbHbIE PABHBIE MPOMEXYTKH BPEMEHHU
IIpU PABHOYCKOPEHHOM JBM)KCHHHM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. M3ydueHue NBUKEHUS
apuKa B BA3KOW XKUAKOCTU. M3yueHne NBUKEHUSA

Tena, OPOIIEHHOTO TOPU30HTAIILHO

2.2

JIMHAMUKA

221

IIpunnun orHocutensHOcTH [ammies. Ilepselil

3ak0oH Herorona. IHepLmanbHble CUCTEMBI OTCYETA

2.2.2

2.2.3

Macca tena. Cuna. [IpyHIMD cyneprno3uiuy Cuil
Bropoii 3akoH HeroToHa /11 MaTepUaIbHON TOYKH
B uHepuansHoit cucreme otcuéra (MCO). Tperuit

3aKkoH HeroTona IJI1 MaTCpHUAJIBHBIX TOUCK

2.2.4

3akoH BceMHpHOTO TiaroTeHus. Cuia TSHKECTH.

ITepBas kocMHu4ecKasi CKOpocTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJILKEHUS U cuiia TpeHus nokos. Koapouuuent
Tpenus. Cuiia CONPOTUBJICHUS TP JBHXCHUH Tella

B XXUIAKOCTH WJIU I'a3€

2.2.7

[TocTymarensHOE ¥ BpamiaTtelbHOE JIBIKCHHC

a0COJIIOTHO TBEPIOTO Tena

2.2.8

2.2.9

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAIIEHUS.
ITnevo cusbl. YCioBHsS paBHOBECHS TBEPIOTO Teia
B UCO

Texnuueckue yc’I‘pOfICTBaI IOAIIUITHUKH,

JABWKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

HpaKTI/I‘-ICCKI/IG pa60TI:I. I/I3yquHe JABWKCHUA
6pyCKa 10 HAKJIOHHOH IIJIOCKOCTH o1 ,Z[CflCTBPIGM
HECKOJIbKMX cuil. VccrmemoBanre 3aBUCUMOCTH CHIT

VIPYTOCTH, BO3HUKAIOMIUX B JeQopMUpYyeMOit




NPY>KWHE U PE3MHOBOM 00pasle, OT BEIMYMHBI UX
nepopmanun. VMccnenoBanue yCIOBH paBHOBECHS

TBEPIOTO TeJIa, MMEIOMIETO OCh BPAICHHUS

2.3

3.1

3AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTCpHa.HBHOﬁ TOYKH, CHUCTEMbI

231 MaTepuanbHbIX  To4dek. Mmmynbc cunmel U
HM3MEHEHHUE UMILYJIbCa Teja
3akoH coxpaHeHus ummynbca B UCO. PeakTuBHOE
2.3.2
JBIDKEHHUE
2.3.3 Pabora cuiisl
234 MOIIHOCTE CHJIBI
235 Kunetnueckass 5Hepruss MarepuaibHOW TOYKH.
o TeopeMa 0 KHHETUYECKOM 3HEPTUH
[HoTenuuanbHas 3neprus. [loreHumManbHas 3Heprust
236 yIpyro neGOopMUPOBAHHOM MPY>KUHBI.
o [MoreHumanbHas SHEprus Tena BOJIM3H
MOBEPXHOCTH 3eMJIH
[NoTeHnmanbHBIe U HETTOTEHIMANBHBIEC CHITBL. CBSI3b
237 pabOThl HENMOTEHIMAJIbHBIX CHJI C H3MEHEHHEM
o MEXaHMYECKOW HHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEeHUsI MEXaHNYECKOI SHEPTUU
2.3.8 VYnpyrue u Heynpyrue CTOIKHOBEHHUS
239 TexHuueckre yCTpPOMCTBA: JABHXKEHHE  PaKeT,
o BOJOMET, KON, IPY>KUHHBIM MUCTOJIET
[Ipaktnueckue  pabotel.  M3yuenme  cBs3M
9310 CKOpOCTE  Tel  Mmpu  HEYINpYyroM  yaape.

UccnenoBanme cBsi3n pabOTHI CHIIBI ¢ U3MEHEHHEM

MEXaHUYECKOMH OHEPruun Tejiia

MOJIEKYJISIPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOPUU

3.11

OcHOBHBIE MOJIOXKEHUS MOJICKYJISIPHO-
KUHETHYECKON Teopun. BpOyHOBCKOE JBHKCHHE.
Hubdysus. Xapaktep JIBUKCHHS u

B3aMMOJEHCTBHUS YaCTHI] BEIIECTBA

3.1.2

Mojenu CTpoeHHUsI ra3oB, KUIKOCTEH U TBEPIBIX
TeT M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE

9THX MOJIEIEH




3.2

3.1.3

Macca MOJICKYII. Komnuecto BCIICCTBA.

[TocTostaHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana temneparyp Llenbcus

3.1.5

Mogene uacaabHOIO rasa. OcHoBHOE YpaBHCHUEC
MOJ'IGKy.TIHpHO-KHHCTH‘IGCKOfI TEOpHUU HACAIBHOTO

rasa

3.1.6

AOcomoTHasi TeMmmeparypa Kak Mepa CpeaHei
KUHETHYECKOH HHEPrHMH TEIUIOBOTO JIBI)KEHHS

yactul rasa. [llkana remnepatyp KenpBuna

3.1.7

VpaBuenue Knaneidipona — MeHnaeneeBa. 3akoH

JlanpTOoHa

3.1.8

3.1.9

3.1.10

321

3.2.2

3.2.3

l"azoBbie 3akoHBI. M30mponecchl B UACATBHOM rase
C TIOCTOSIHHBIM KOJIMYECTBOM BEI[ECTBA: M30TEPMa,

n3o0xopa, uzodapa
TexHUYECKHE yCTPOWCTBA: TEPMOMETP, OapoMeTp

[Ipaktuueckue  paboTbl.  M3MmepeHume  Macchl
BO3AyXa B KJaccHOW komHare. MccnenoBaHue
3aBHCHMOCTH MEXAYy I[apaMeTpaMHu COCTOSHUS

Pa3peKEHHOTO ra3a
OCHOBBI TEPMOJMHAMMUKHU

TepMonnHaMuveckass  CHUCTEMA. BuyTpennss
SHEPrusl TEPMOTUHAMHYECKON CHCTEMBI U CITOCOOBI

€€ U3MEHEHUS

KomuvecTBo TemnoTel u  pabora. BryTpeHHss

OHEPrus OJHOATOMHOT'O UICAJIBHOI'O I'a3a

Bunger TeIIONepeaayH: TETUIOTIPOBOTHOCTD,
KOHBEKLUS, WU3IydeHue. Temno€MKoCTh — Tena.
VYnenbHast TEINIOEMKOCTL  BemiecTBa.  Pacuér

KOJHNYCCTBA TCIJIOTHI IIPU TCIUJIOIICpEaaiC

3.24

[lepBbiit 3axkoH TepMmonuHaMuku. lIpumeHeHue
MIEPBOT0 3aKOHA TEPMOJAMHAMUKHU K U30TPOILIECCAM.

I'paduueckas nHTEpHIpEeTals PadOTHI Ta3za

3.2.5

TemnoBele  Mamuubl.  [IpuHIUOBL  HelCTBUS
TeIoBbIX MamuH. [IpeoOpa3oBanust »Hepruu B
TeIIoBRIX MamuHaxX. Koaddumuent mone3noro

nmevictBus (manee — KIIJ) TermmoBoil MammmHEL




Hukn Kapuo u ero KIIJ

Bropoii 3akoH TepmomuHamuku. HeobpaTtumocTh

3.2.6 MPOIIECCOB B MPHUpOJC. TeIIOBbIe JIBUTaTEIH.
DKOJIOTHYECKHUE MTPOOTIEMBI TEIIIOIHEPTETHKH
397 TexXHHUYECKHE YCTPOMCTBA: ABUTATENlb BHYTPEHHETO
o CropaHusi, OBITOBON XOJOMIBHHUK, KOHTUIIHOHED
328 IMpakTtuueckne paboTel. M3MmepeHue yaAeTbHOM

TEINIOEMKOCTHU

AI'PETATHBIE COCTOSAHUMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

[Tapoobpa3oBanne u koHmeHcarus. Mcmapenue u

3.3.1 KHIICHHe. YJIeNbHAas TeIyioTa MapooOpa3oBaHMs.
3aBUCHMOCTH TEMIIEpPaTyphbl KUIICHHUS OT IaBJICHHS
332 AOcomoTHas ¥ OTHOCHUTEJNbHAs  BIAKHOCTb
A Bo3Ayxa. HacellieHHbI nap
Teépaoe teno. Kpucrammmdeckue u amopdHbie
3.3.3 Tena. AHU30TPONHS CBOHCTB KpUCTAIUIOB. JKuakue
33 kpuctaiuibl. COBpeMEHHBIE MaTepHabl
. 334 [InaBneHue u Kpucraumsanus. Y IeiabHas TeIIoTa
o rianeHus. Cyommmarus
3.35 YpaBHeHHE TEIUIOBOrO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP 51
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHUH TIOTyUSHHUS
o COBpPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTePHUaIOB, U HAHOTEXHOJIOTHH
[Ipaktuueckue paboThl. l3MmepeHne BIaKHOCTH
3.3.7
BO3/yXa
4 SJIEKTPOAUHAMUKA
OJIEKTPOCTATHUKA
411 DJeKTpU3aI|s TN INEeKTPHUIeCcKuid 3apsi. JBa Buga
o ANEKTPUYECKUX 3apsIOB
4.1.2 IIpoBOIHUKM, TUANEKTPUKHU U MOITYIIPOBOIHUKHU
" 4.1.3 3aK0H COXpaHEHHS IIEKTPUICCKOTO 3apsaa
. 414 B3aumopeiictBue 3apsaoB. 3akoH Kynona
DneKTpruecKoe noJe. HanpsoxkénHocTs
415 UIEKTpUUECKOro mouss. lIpuHnun cynepno3uuuu.
JIuHUM HANPSIKEHHOCTHU BJIEKTPUUECKOTO TIOJISI
4.1.6 PaGora  cum  9SNEKTPOCTaTUUECKOTO  MOJI.




ITorenmnuan. Pa3sHOCTh HOTEHIINATIOB

HpOBOI[HI/IKI/I U JUDJICKTPUKH B IIOCTOSHHOM

4.1.7 AIEKTPUUECKOM nouie. JusnexTpuueckas
MPOHHULIAEMOCTD
OnextpoémrocTs. KoHneHcaTop. DneKTpoEMKOCTb
4.1.8 IJIOCKOTO KOHAEHCATopa. DHEPrusl 3apsKEHHOTO
KOHZIeHCaTopa
TexHuueckue YCTPOMICTBA:! 3JIEKTPOCKOII,
410 NIEKTPOMETP,  3JIEKTPOCTATHUECKass  3allluTa,
o 3a3eMJICHHE  DJIEKTPONPHOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYHHBII IPUHTED
4110 [IpakTuueckue paboThL. Nsmepenue

3JIEKTPOEMKOCTH KOHJIEHCATOpa

TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

YcaoBus CYIIIECTBOBaHUS MOCTOSTHHOTO
421 ANEKTpUYecKoro Toka. Hcrounwku Toka. Cwuia
ToKa. IloCTOSIHHBIN TOK
4.2.2 Hanpsioxenue. 3akon OMa aj1s1 yyacTka Lenu
423 DIEKTPUUIECKOe COTIPOTHBJICHHE. Y nenvHOE
o COTIPOTHBIICHUE BEIIECTBA
Y [locnenoBatenbHOe, MapalieNbHOE, CMEIIaHHOE
o COeIMHEHNE MTPOBOIHUKOB
Pabota snexrpuueckoro Toka. 3akoH Jlxoyns —
4.2.5
Jlenna
42 4.2.6 MOIIHOCTB ANEKTPUUECKOTO TOKA
anekTponaBmwkymas cwia (mamee — JIJC) wu
427 BHYTPEHHEE CONPOTHBIIEHUE MCTOYHUKA TOKa.
o 3akoH Oma  ang  monHOM  (3aMKHYTOH)
anexTpudeckoil nenu. Kopotkoe 3aMbIkanue
ONEeKTpOHHAs MPOBOAMMOCTh TBEPIBIX METAJLIOB.
4.2.8 3aBUCUMOCTh  CONPOTUBICHUS  METAIOB  OT
Temrneparypsl. CBEpXIPOBOIUMOCTb
129 OJIeKTpUYeCKUA TOK B Bakyyme. CBolicTBa
o AJIEKTPOHHBIX MTyYKOB
[MomympoBoguukn. CoOCTBEHHAass W TPHUMECHAs
4.2.10 MPOBOJAUMOCTh TOJIYIPOBOIHUKOB. CBoiicTBa P-Nn

nepexoaa. [1omyrnpoBoIHIKOBBEIE IPUOOPHI




4211

BJICKTpI/I‘-IeCKI/Iﬁ TOK B QJICKTPOJIMTAX.

SJ'IGKTpOJ'H/ITI/I‘leCKaH Jucconualus. 3J'I€KTpOJ'IPI3

4.2.12

SJ'IGKTpI/I‘IeCKI/Iﬁ TOK B ra3ax. CaMOCTOSATENbHEIN U
HECaMOCTOSTEIbHBIN paspsan. PazauuHbie  THIIBI

CcaMoCTOSTeNbHOTO pa3psaa. Monnus. [1nazma

4.2.13

TexHHUYeckue yCcTpoICTBa: aMIIEpMETpP, BOJIBTMETP,
peocrTar, HUCTOYHHUKHU TOKA,
3IEKTPOHArpeBaTEIbHbIE IpHOOPHI,
JJIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COTIPOTHBJICHUS], BAKYYMHBIN JHOJ, TEPMUCTOPHI U
(OTOpE3UCTOPBI,  TONYNPOBOJAHUKOBBI  THOJ,

TraJJbBaHHKa

4.2.14

[Mpaktudeckue pabotel. H3ydeHune cMemIaHHOTO
COEIMHEHMSI PE3UCTOPOB.

M3mepenne OJIC uCTOYHMKA TOKa U €rO
BHYTpPEHHEr0  CONpoTHBIcHUs.  HabOnromeHue

SJICKTPOJIn3a

11 KJIACC

Kon
pasnena

Koanposepsiemoro 3jiemMeHTa

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

4

4.3

SJIEKTPOJUHAMUKA

MATHUTHOE [OJIE. SJIEKTPOMATI'HUTHAS MHAYKIA

431

4.3.2

IHocTostHHBIE MAarHUTHI. BsaumoneiictBue

IIOCTOAHHBIX MarHuTOB

MarautHoe  mone.  Bekrop — MarHuTHOH
uHaykuu. [lpunnun cynepnosuuuu. JluHuun
MarHuTHOM  wmHAaykuuu. KaptuHa — nuHuUi
MarHUTHOM WHAYKIMHA TIONS  TOCTOSHHBIX

MAarauToB

43.3

MarauTHoe TOJ€ TPOBOJHHKA C  TOKOM.
Kaptvna nuHuN 10N HATUHHOTO MPSIMOTO
MPOBOJHUKA U 3aMKHYTOTO  KOJBIIEBOTO
MPOBOJHMKA, KATYMKH C TOKOM. OIBIT
Opcrena. BiammogeilicTBHe TMPOBOIHUKOB C

TOKOM




434 Cuna Amniepa, e€ MOAyJb U HallpaBJIeHNUE
Cuna JlopeHna, e€ MOAyidb M HalpaBiICHUE.
JBmkeHne 3apsKEHHOM YaCTHUIIBI B
435 OJTHOPOJHOM MarHuTHOM mosie. PaGota cuiibl
Jlopenna
4.3.6 SIBHeHME AIIEKTPOMATrHUTHOM WHAYKIIUN
4.3.7 [ToTok BEeKTOpa MArHUTHON UHITYKIIUU
OJC wHayknuu. 3akoH 3IEKTPOMArHUTHOW
4.3.8 unaykiuy Oapajes
BuxpeBoe  anektpuueckoe  moie.  IJC
WHIYKIMA B  TPOBOAHUKE, JBIDKYLIEMCS
439 MOCTYMaTeIbHO B OAHOPOJHOM MAarHUTHOM
noJje
4.3.10 [IpaBuio Jlenmna
NunykTuBHOCTH.  SIBlIeHME  CaMOMHAYKIHUHU.
4311
2JIC caMOUHITyKIIUN
4.3.12 DHepryua MarHUTHOTO MOJISl KATYIIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE I0JIE
Texuuueckue yCTpoiicTBa: MIOCTOSIHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOABUraTENb,
4314 YCKOPHTENN AIIeMEHTaPHBIX YacTuIl,
WHJYKIIMOHHAS [eYb
[IpakTrueckue paboTel. M3ydueHne MarHUTHOTO
noJisl  KaTyllkh ¢ TOkoM. HccienoBanue
4.3.15 JIECTBUS TIOCTOSITHHOTO MarHuTa Ha paMKy C

TOKOM. I/ICCHC,Z[OBaHI/IG SABJICHUSA

3JIEKTPOMATrHUTHOW UHIYKIIUU

5 KOJIEBFAHMA U BOJIHBI
MEXAHUWYECKHUE 1 SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

KonebarenpHas CUCTeMa. CBob6oHBIE
kosnebanus.  [apmoHMueckne — KoneOaHUs.

>11 Ilepwon, wacrora, ammiauryza u  (aza

51 KosieOaHui

IIpyxusHHBII  MasTHHUK. MaTtemMaTudyecKkuit

>1.2 MasiITHUK

£ 13 VYpaBHEeHHE  TapMOHMYECKHX  KOJIeOaHWil.

Kunemarndeckoe M JIUHAMHUYECKOE OITHMCAHHE




5.14

K0JIe0aTEIBLHOTO JABWKCHUA

[IpeBpaiienne 3HEpruM NP TapPMOHUYECKUX
kosnebanusx. CBs3b aMIUTUTYABl KoJeOaHHI
HUCXOAHOM  BEIMYMHBI C  aMIUIUTyJaMH

KoJIeOaHuit e€ CKOPOCTH M yCKOPEHUS

5.15

5.1.6

5.1.7

KonebarenpHpiit KOHTYP. CBobonHbIC
JIEKTPOMArHUTHBIE KOJEOAHUs B HICAIBHOM
KoJe0aTelbHOM KOHType. AHAJOTHS MEXIy
MEXaHMYECKUMHA M 3JICKTPOMAarHUTHBIMH

konebanusimu. ®opmysa TomcoHa

3aKOH COXpaHEHHS OHHEPrUM B HICAIBHOM

KoJIeOaTeIbHOM KOHTYpE
BbIHYy)XI€eHHBIE ~ MEXaHM4YeCKHe KOJeOaHUs.
Pesonanc. PesonancHas KpHuBasl.

BEIHYKICHHBIC DJIEKTPOMATHUTHBIE KOJICOaHUSI.

5.1.8

IIepemeHHbII TOK. CuHycouganbHbIi

[IEPEMEHHBIN TOK.

5.1.9

MONIHOCTh MEPEMEHHOTO TOKA. AMILUIUTYTHOE
U JEUCTBYIOLIEE 3HAUYEHHE CWJIblI TOKa U

HaIIPsKCHUA

5.1.10

Tpanchopmartop. IIpousBoacTBo, mepemaya u
norpedIeHwe ANEKTPUIECKOMN SHEPTHH.
OKOJIOTUYECKHE PHUCKA HpPHU MPOU3BOJICTBE
NEKTPUIECKOI SHEPTUH. KynsTypa
WCTIOJIb30BaHMS AIEKTPOIHEPTUU B

MOBCEIHEBHON KU3HHA

5111

TexHUUECKHEe  YCTpOWCTBA: ceiicmorpad,
ANEKTPHUYECKUI 3BOHOK, JMHUH

QJICKTpoOIeCpeaavd

5.1.12

[IpakTnueckue paboTHL Uccnenosanue
3aBHCHUMOCTH IIEpHOJia MAIIBIX KoJieOaHHi Tpy3a
Ha HUTH OT JUIMHBI HUTH MU Maccel TIpy3a.
HccnenoBaHue NEpeMEHHOr0 TOKa B LENH U3
[10CJIEI0BATENEHO COEIMHEHHBIX

KOHACHCATOpA, KATYIIKU U pE3UCTOpa

5.2

MEXAHWYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHudeckue BOJIHBI, YCIIOBUA

pacrpocTpaHeHusl. [epuon. CkopocTtb




5.3

pacrnpoCTpaHCHUs n JJIMHa BOJIHEI.

HOHCpe‘IHLIC 1 IIPOJ0JILHBIC BOJIHBI

5.2.2

Untepdepenuns u JUQpaKust

MEXAaHUYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTH 3ByKa.

Bricora ToHa. TeMOp 3ByKka

524

DJIEKTPOMArHUTHBIC BOJIHEI. Ycnosus
W3ITyYCHHUSI ANIEKTPOMArHUTHBIX BOJIH.
Bzanmuas opueHranus BekTopoB E, B m v B

3JIEKTPOMAarHUTHOHN BOJIHE B BAKyyMe

5.2.5

5.2.6

5.2.7

CaoiicTBa 3JEKTPOMATHUTHBIX BOJIH:
OTpaKCHHE,  MPEIOMJICHUE,  MOJSpU3ALMSL,
I paxus, nHTEpDEepPEeHIIHS. CkopocThb

3JIEKTPOMArHUTHBIX BOJIH
[IIxana snekTpoMarHuTHBIX BOJH. [IpruMmenenune
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpyuHUIMIIBI ~ pagUOCBA3M W TEJIEBUIACHHUS.
Pannosokarusi. DNeKTpOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIICH CPe/Ibl

528

TexHudeckue  yCTpPOWCTBA:  MY3BIKAJIbHBIE
WHCTPYMEHTBHI, YJbTPa3BYKOBas JMATHOCTHKA B
TEXHMKE ¥ MEIULMHE, pajap, paluoNpUEMHIIK,

TeJIeBU30p, aHTeHHa, TenedoH, CBU-neun

OIITUKA

531

IIpssMOnMHEHHOE pacnpoCTpaHEHUE CBETa B

oIHOpoaHoOM cpexe. JIyd cBera

5.3.2

OTtpakeHHe CBeTa. 3aKOHBI OTPAXKEHHS CBETA.

INocTpoenue n300pakeHui B TIIOCKOM 3epKalie

5.3.3

TMpenomrieHne cBera. 3aKOHBI MPEIOMIICHHSI CBETA.

AOCOIIOTHBIN MOKa3aTeNb IpCIOMIICHUA

5.34

[lomHoe BHyTpenHee orpaxenue. IlpenenbHbIit

YT'OJI IIOJIHOTO BHYTPCHHETO OTPAXKCHUA

5.3.5

Hucnepcust cBera. CIOXHBIA COCTaB Oenoro

cBera. I{ger

5.3.6

Cobuparorniyie 1 pacceuBaroniye TUH3bL. ToHKas
nuH3a. OOKYyCHOE pacCTOSHHME U ONTHYECKas

cuia TOHKOH JIVH3BL. ITocTpoenue




n300paxxeHn i B coOMparoImux u
paccenBaomux JmH3ax. @dopmyna TOHKOH

JIMH3EL. YBelIMUCHHUE, TaBacMOE JTHH30HU

[Ipenensl NPUMEHUMOCTH  IE€OMETPUUYECKOM
5.3.7
OINTUKHU

Wnrepdepeniys CBeTa. KorepenTHsie
MCTOYHHKH. VYcnoBus HaOIIOICHUS
5338 MaKCHMYyMOB u MUHHMYMOB B
UHTEP()EPCHIIMOHHOH  KapTHHE  OT  JBYX

CI/IH(baE}HI)IX KOIrepC€HTHBIX UCTOYHHUKOB

Hudpaxmust cBeta. JudpaknmonHas pemerka.
539 YcinoBue HaOMOJCHUS TJIABHBIX MaKCHMYMOB
Npy MaJeHUd MOHOXPOMAaTHYECKOTO CBETa Ha

TU(GPAKIIIOHHYIO PEMIETKY

5.3.10 [Momstpuzarnus ceeta

TexHudeckue  yCTpOMCTBA:  OYKH, JIyIa,
£311 ¢oToanmnapar, MIPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJECKOI, BOJIOKOHHAs ONTHKA,

IU(pakIUOHHAs PELIETKA, TOISIPOHT

[IpakTrueckne padotel. 3MepeHue moka3aTens
310 MPEeTOMIICHUSI. Uccnenopanne CBOWCTB
53.1
n3o0pakeHud B JmMH3ax.  HaOmojeHue

JUCTICPCUU CBECTaA

SJIEMEHTbI CIIELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

'paHunbl ~ TPUMEHHMOCTH  KIIACCHYECKOU
MEXaHHUKH. [Mocrynater TEOpHH
6.1 OTHOCUTENIFHOCTH: HMHBAPHUAHTHOCTH MOJYJIA
CKOpPOCTH CB€Ta B  BaKyyMmMe, IPUHLIUI

OTHOCUTEIBHOCTH DUHIITENHA

° 6.2 OTHOCHUTENBHOCTh OJITHOBPEMEHHOCTH.
' 3aMeanieHre BpeMEeH! U COKpallleHUe JAJTHHBI
6.3 DHeprust 1 UMITyJIbC CBOOOAHOM YaCcTHUIIBI
CBsi3b Macchl C OJHEprueil W UMITYJIBCOM
6.4 CBOOOJHOM  4YacTHLBl.  DHEprus  IOKOs

CBOOOTHOM YaCTHUI[bI

7 KBAHTOBAS ®U3UKA

7.1 BJIEMEHTBI KBAHTOBOM OITTUKH




7.2

7.3

711

®otonsl. Popmyna Ilnanka cBsI3M >SHEPruu
(oTOHA C ero 4acTOTOW. DHEPrHs U UMITYIIBC

¢dhoTona

7.1.2

OtkpeiTe © uccienoBanue  Qorodddekra.

Omertet A.I'. CroneroBa. 3akoHs! poTodddexra

7.1.3

VpaBHenune OiHIITeHHAa A1 GoTodddexTa.

«Kpacnas rpanuma» gorosddexra

7.14

Hasnenue ceeta. Onbitel [1.H. JIeOenera

7.1.5

7.1.6

721

7.2.2

XUMHYECKOE JICUCTBUE CBETA

TexHndyeckue  ycTpoicTBa:  (DOTODRIIEMEHT,

¢doTomaTumk, comHeyHas Oatapesi, CBETOAHO.
CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTer Pesepdopaa
10 UCCIIEIOBAHUIO CTPOCHHS aToMa.

IInanerapHast Mmozens aroma

[Hoctynatel bopa. U3nydyenne u moriouieHue
(hOTOHOB IIpH TIEpeX0/JIe aTOMa C OJTHOTO YPOBHS
SHEpruu Ha npyroil. Buasl crmekTpoB. CoexTp

YPOBHEH 3HEPIHH aTOMa BOIOpOJa

7.2.3

724

7.25

7.2.6

7.3.1

7.3.2

BonHoBrle cBoicTBa 4actull. BoJHBI 1e
Bpoiinga. KopmyckyaspHO-BOIHOBOM yallu3M.

Judpakys 3J1eKTpOHOB Ha KpUCTaJLIaX

CroHTanHoe H BBIHYXXJICHHOC  U3JIy4YCHHUC.

VYcTpoiCcTBO M MPUHIMIT pabOTHI Jlazepa

TexHu4yeckue  yCTpoiicTBa:  CHIEKTpaJIbHBIN
aHanu3 (CHEKTPOCKOI), Jia3ep, KBaHTOBBIN

KOMIIBIOTED

[IpakTnueckue padoTHI. Habnronenue

JIMHEWYaToro crekTpa
ATOMHOE A1PO

MCTO,I[BI HaﬁJ'IIO,Z[eHI/I}I n perucrpanuu

SJICMCHTAPHBIX YaCTHUILL

OTKpBITHE PaJMOaKTUBHOCTH. OnbITh
Pesepdopna 1o  ompenmeneHHio  cocTaBa
pamroakTuBHOTO M3nmydeHus. CpoiicTBa anmbda-,
Oera-, raMMa-m3ITydeHHsI. Brustane

PaArOaKTUBHOCTH HaA JXUBBIC OPTaHU3MbIL




7.3.3

OTkpeiTHE TIPOTOHA M HeWTpoHa. Hykionnas
Monenb sapa ['elizenOepra — MBanenko. 3apsia

siapa. MaccoBoe uncno siapa. M3oTomnsl

734

Anbda-pacniaz. DIEKTPOHHBIH U TO3UTPOHHBIN
OeTa-pacmaj. lNamma-uznydenne. 3akoH

paTuoaKTUBHOTO pacmaja

7.3.5

DHeprus CBS3W HYKJIOHOB B sAape. SlnepHbie

cuibl. JledekT Macce sapa

7.3.6

Snepusble peakiuu. [leneHue U CUHTE3 sSaep

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

Anepubii  peaktop. TepMosaepHbId CHHTES.
[TpoGmembt u MEePCIEKTUBbI sIIepHOI
SHEPreTUKHU. DKOJIOTMYECKHUE ACIEKThI SIACPHON
SHEPrEeTHKH

DIIleMEHTapHbIE YaCTHULBL. OTkpeITHE
MO3UTPOHA. DyHIaMeHTaIbHbIE
B3alMOJICUCTBHUS

TexHudeckue ycCTpONCTBa: JO3UMETp, Kamepa
Bunbcona, siiepHbIl peakTop, aToMHas 6omba
[IpakTrueckue paboThl. MccienoBaHue TpeKoB
yacTuil (TI0 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPO®U3NKHA

Bun 3B&nmHoro Heba. CoszBe3nus, spKue

3Bé3):[I)I, IIaHEThI, UX BUAUMOC JIBHKCHHUC

Conneynass  cucrema. IlmadHeTsl  3eMHOU
rpynmnel. [TaHEeTHI-TUTAaHTB W WX CIYTHHUKH,
KapJIUKOBEIE TUTaHeThl. Mansie Tena CorHeuHOM

CHCTCMBI

8.3

Comnnue, potochepa u armochepa. CosHedHas

AKTHUBHOCTb

8.4

Ncrtounnk >reprun CoiHITa U 3BE3]1

8.5

3BE3MBI, X OCHOBHBIC XapaKTEPHUCTHKH: Macca,
CBETHUMOCTh,  pajHyc, TeMIeparypa, X
B3aUMOCBA3b. JlMarpaMma «CHEKTpaJbHBIN Ki1acc
— CBETUMOCTDY. 3BE3aBI TJIaBHOM
IIOCJICIOBATEIbHOCTA. 3aBHCHMOCTh «Macca —
CBETUMOCTDY TSt 3BE3] TJIaBHOM

IOCJIEA0BATCIIbHOCTH




Buytpennee crtpoenue 3Bé3a. CoBpeMeHHBIE
8.6 MPE/ICTABICHUSI O TPOMCXOKICHUM W 3BOJIOIMU
ConHia 1 3BE3/1. DTalbl )KU3HU 3BE31
Mneunsit  IIyrte -  Hama  I'anakrtuka.
CrinpanbHas CTpYKTypa I'anakTukwy,
pacmpeneneHue  3BE3N, rasa W IBUIN.
8.7 ITonoxenne u apmwxenne Connua B ["anakTuxe.
[lnockass u  cdepuueckas  MOACUCTEMBI
lanaxtukun
Tunsl ramakTuk. PaguoranakTUku U KBa3apbl.
88 UYEpHble ABIPHI B IAPAX TATAKTHK
Bcenennas. Pacmmpenne Bcenennoil. 3axon
Xa00ma. PasOeranue ranaktuk. Bospact wu
8.9 pamuyc Bcenenno, Teopust bonbimoro B3pbiBa.
Mopenp «ropsiueii Bcenennoit». PenmnkroBoe
U3Iy4YeHHue
Macmrabras CTPYKTypa Bcenennoii.
8.10 Meraranaktuka.  Hepem€HHble — mpoOiemMbl
aCTPOHOMUU

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

METOANYECKHUE MATEPUAJIBI JUIAA YUYUTEJIS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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