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IHHOSACHUTEJ/IBHAS 3AIINCKA

IIporpamma mo ¢u3rke 0a30BOr0 YpOBHS Ha YPOBHE CpeHEro odmero ooOpa3oBaHus pazpadboraHa
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMBl,
npeacrasieHHbIXx B @I'OC COO, a takxke ¢ yuétoMm ¢enepaibHOi paboyeil mporpaMMbl BOCTIUTAHUS U
KOHIETIINKA TIpernoAaBanus ydeOHoro mpenvera «®Pusmka» B 00pa30BAaTENbHBIX OpPTaHHM3AIMIX
Poccuiickoit ®eaepannu, peaan3yoMUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

Copnepxanue mnporpammbl 1O (HU3MKE HAMpaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHB Mupa oOydatomuxcs 10—11 xmaccoB mpu oOydeHun nx ¢u3nke Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-IeATENbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke coorBercTByeT TpeboBanusm GPI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METANPEJAMETHBIM PEe3yJIbTaTaM OOYUYCHHS, a TaKKe
YYHATHIBAET HEOOXOAMMOCTh DPEaTH3aI[i MEXIPEIMETHBIX CBs3eil (PH3MKM C ecTecTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeMeTaMU. B Hell ompeAensioTcss OCHOBHBIE IeNTM M3ydeHUs (PH3MKH Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHuWs, IUIAHUPYEMbIe PE3yJIbTaThl OCBOEHHA Kypca (HU3MKHM: JHMYHOCTHBIC,
MeTarnpeMETHbIC, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAET:

® [JIaHUpyeMBbIe pe3yJibTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIE PE3YJIBTATHI M0 TOJaM 00YUICHHUS;

e coaepxaHue yaeOHoro npeamera «Dusnuka» 1o rogam 00ydIeHusI.

Om3nka Kak Hayka O Hauboliee OOIIMX 3aKOHAaX NPUPOJIBI, BHICTyNas B KadecTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIIECTBEHHBIM BKIAJ B CHCTEMY 3HaHHH 00 OKPYXarolleM MUpe.
[konpHBI Kypc (DU3UKH — CHUCTEMOOOPA3YIOMIUI /il €CTECTBEHHO-HAYYHBIX Y4YeOHBIX MPEIMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SBJICHUMN, H3y4aeMbIX XUMHECH, OMOJIOTHEH,
¢usnyeckoii reorpaducii u actpoHomueii. VMcnonb30BaHNe U aKTUBHOE MPUMEHEHUE (PU3UUCCKUX 3HAHUIMA
OTIpeieNIsieT XapaKTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe 3HEePreTHKH, TPaHCIOPTa,
OCBOCHHSI KOCMOCa, TIOJyYCHHS HOBBIX MAaTEPHANOB C 3aJaHHBIMH CBOWCTBAMH W JApYrux. M3ydenue
(U3UKU BHOCUT OCHOBHOM BKJIaJl B (YOPMHpPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydaroImumxcs,
B (QOpMHpOBaHME YMEHHI NPUMEHSITh HAYYHBIH METOJ| MO3HAHWS IPW BBITIOJHEHHH WMH YYeOHBIX
HUCCJIEIOBAHUN.

B ocHOBY Kypca (pu3uKH IJ1s YPOBHS CPEIHET0 00IEero 00pa3oBaHus MOJI0XKEH Psijl UJCH, KOTOPhIS
MO’KHO pacCMaTpUBaTh KaK MPUHIIMITEI €T0 MOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEWl KypC SIBIIIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepual W3 BCEX pa3leNioB (M3WKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaK H
COBpPEMEHHOH (PH3HKH.

Hoesn cenepanuzayuu. B cOOTBeTCTBUM C HeW MaTepuasl Kypca (GU3NKH OOBEAMHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (GopMuUpOBaHHE TPEACTABICHUH O CTPYKTYPHBIX
YPOBHSAX MaTepUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanmus TpeANONaraeT WCIONb30BaHUE T'yYMaHHUTAPHOTO
MOTEHITMaIa (PU3NIECKON HAYKH, OCMBICIICHUE CBS3H Pa3BUTUSA (GU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M OKOJIOTHYECKUMH MPOOIEMaMHU.

Hoes npuxnaounoi nanpasnennocmu. Kype ¢hpusukn npenaronaraetT 3HakKOMCTBO € IMUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKESHUHN H3yUSHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peannzyeTcsi TOCPEICTBOM BBEACHUS dJIEMEHTOB COJIEPKaHUs, TIOCBAIIEHHBIX
9KOJIOTHYECKUM MpobIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHbI C pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
TaKxke 00CyXIeHHs MpoOIeM paoHaTBLHOTO PUPOAONOIB30BAHMS U SKOJIOTHYECKOH O€30MacCHOCTH.

Crep>KHEBBIMH dJIEMEHTaMH Kypca (DM3WKH Ha YPOBHE cpellHero oOIIero o0pa3oBaHus SIBISIOTCS
¢usnueckue teopun ((HopMHpPOBaHUE TPEJICTABICHHH O CTPYKTYpE IMOCTPOEHHS (PH3MUYECKOU Teopuw,
ponu hyHIaMEHTAFHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUIX O MPHUPOJIE, TPAaHUIAX
MPUMEHUMOCTHU TEOPHIA, JIJISl ONTUCAHHS €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOIIECCOB).

CHCTEeMHO-/IeATEILHOCTHBIM TIOAX0J, B Kypce (H3HKH pEan3yeTcsi IMpexJae BCero 3a cuér
OpraHu3aliy YKCIIEPUMEHTAIBHO esTebHOCTH o0yvaromuxcs. s 6azoBoro ypoBHst Kypca (GU3UKH —
3TO HCIIOIL30BAaHUE CHUCTEMbI ()POHTAIBLHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00PAaTOPHBIX padoT,
KOTOpbIe B MporpaMMme No (pu3uke o0beJMHEHBI B OOLIMIA CIMMCOK YYCHHYECKUX MPAKTHYECKHX PadoT.
Brigenenne B yKa3aHHOM IepedHe JIa0OPaTOPHBIX pPabOT, MPOBOJUMBIX JUISI KOHTPOJS W OILCHKH,
OCYILIECTBIISIETCSl YYaCTHHUKaMHU 00pa30BaTeNbHOIO Mpoliecca UCXOAs U3 OCOOCHHOCTEH ITNIaHUPOBAaHUS U



ocHamieHust kabuHera ¢usuku. IIpm 3ToM obOecmeunBaeTcsi OBIAJCHHE OOYYAIOIMIMMECA YMEHUSIMU
IPOBOANUTH KOCBEHHBIE M3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (DPU3MYECKHUX BEIUYMH U MOCTAHOBKY
OTIBITOB TIO ITPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PeLICHUIO Pacy€THBIX M KadecTBEHHBIX 3anad. [Ipu stom mis
pacuéTHBIX 3aJad MPUOPUTETOM SIBJLIIOTCA 3aJaud C SIBHO 33JaHHOM (pu3ndeckoil Momelnslo,
MO3BOJIAIOLIME IPUMEHATh U3YUEHHbBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelna Kypca, Tak U
WHTETPUPYsI 3HAHUS U3 Pa3HBIX pas3lenoB. s Ka4eCTBEeHHBIX 33/1a4 MPHOPUTETOM SIBIISIOTCS 3alaHHS Ha
00BsICHEHHE TPOTEKaHWs (QU3MUYECKHX SBICHUH U TPOLECCOB B OKPYXKAWOLIEH >KU3HHU, TpeOyromue
BbIOOpa (hH3NIECKON MOJENIH I CUTyalluu IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusamu OI'OC COO k MaTepuaibHO-TEXHHUYSCKOMY OOCCIECUCHUIO
yaeOHOro nporecca 6a30BbIH YpOBEHb Kypca (PU3UKH Ha YPOBHE CPEAHEro o0Iero oopa3oBaHusl 10JHKEH
U3y4yaThCs B YCIOBHSX NPEIMETHOrO KaOMHeTa (M3UKH WIN B YCIOBHAX HMHTEIPHUPOBAHHOIO KaOMHETa
NpEeMETOB eCTECTBCHHO-HAYYHOTO NHMKIa. B kabuHeTre ¢Qu3MKM JOMWKHO OBITH HEOOXOOUMOE
nabopartopHoe 00OpYIOBaHHME IJisi BBHIOJHEHHS YKAa3aHHBIX B TpOrpamMMe Mo (PHU3MKE YUYEHHUECKHX
MPAKTHUECKUX paboT U AEMOHCTPAIIIOHHOE 000PY/TIOBaHHE.

JemoncTtpanuonHoe o0opynoBaHue (GpOpMUPYETCS B COOTBETCTBUHM C HNPUHIMIIOM MUHUMAJIBHOM
JIOCTAaTOYHOCTH M O0ECNEeurBacT IMOCTAHOBKY IEPEUUCICHHBIX B IMporpamMMe Mo (U3MKe KIIOYEBBIX
JEMOHCTpaUMi Uil HCCICHOBAaHMS M3Y4aeMbIX SBJICHUH W  IMPOLECCOB, OMIUPHYECKUX U
(byHIaMeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUI.

JlaboparopHoe oOopynoBaHHE AJsl YYCHHYECKUX NPAKTHUECKHX padoT (opMHUpyeTcss B BHIE
TEMaTUYeCKUX KOMIUICKTOB M OOecleunBacTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIByX OOYYalONIMXCA.
TemaTHuecKue KOMIUIEKTHI JIAOOPAaTOPHOTrO 000pyNOBaHUS TOJDKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IH(POBHIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUIe U(PPOBBIX J1IAOOPATOPHH.

OCHOBHBIMH LETSIMH H3y4deHHs (DU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:

e (QopMupoBaHHE HMHTEpeca M CTPEMIICHHs OOYYaIOUIMXCS K Hay4YHOMY H3YyUYCHHIO MPHUPOIHL,

PasBUTHE UX UHTEIUIEKTYaJIbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTaBICHUWA O  HAy4YHOM  METOoAE IMO3HaHUs U (HOpMHpPOBaHHUE
UCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPY KAIOLIIM SIBIICHUSIM;

e (QopMupoBaHHE HAYYHOT'O MHPOBO33PEHUS KaK pe3yjibTaTa U3yueHHs OCHOB CTPOCHUS MaTepUH
U QyHIaMEHTaIbHBIX 3aKOHOB (DHU3UKY;

e (QopMmupoBaHue yMeHHI OOBSCHATH SIBICHUS C HCIOJIb30BaHUEM (PH3MYECKUX 3HAHUH U
HaYYHBIX J10Ka3aTeNIbCTB;

e (QopMupoBaHHEe NPeICTaBICHUN O POJM (HUUKU Ul Pa3BUTHA APYTMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH.

JocTmwkenne 3TUX 1enell obecrieunBaeTcsi pelieHreM CIeIYIONINX 3a/ad B MPolecce M3ydeHUs

Kypca (pH3MKH Ha ypOBHE CPEIHEro 001Iero 00pa3oBaHus:

e npuoOpeTeHUe CUCTEMBI 3HAHUH 00 00MNX PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKIIIOYAsT MEXaHUKY, MOJIEKYJSIPHYIO (H3HKY, SJIEKTPOJAWHAMHKY, KBAHTOBYIO (QHU3UKY U
9JIEMEHTHI acTPO(PU3HKH;

e (QopMupoBaHHE YMEHWH MPUMEHATh TEOPETHUYECKHE 3HAHWS Uil OOBsICHEHWS (DU3NYECKUX
SBJICHUH B IMIPUPOAE U JUIS NPUHATHS NPAKTHUECKUX PEIICHUH B IIOBCEIHEBHOMN KU3HMU;

® OCBOGHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3a/a4 C SBHO 3a/JIaHHON (PU3MYECKOW MOJEINbIO,
3a1a4, MOJPa3yMEBAIOLINX CAMOCTOATENBHOE CO3/1aHNe (U3UUECKOW MOAEIH, aJeKBaTHOU
YCIIOBHSIM 3a/1a4H;

e T[oHMMaHWe (HU3MYECKHX OCHOB W TPHHIMUIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTHUECKHUX MPOLECCOB, UX BIHSHUS HA OKPYKAIOLIYIO CPeay;

® OBJIAJCHAE METOJaMH CaMOCTOSITENBHOTO IUIAHUPOBAHUS W TpOBeleHHS (PH3MUECKHX
9KCHEPUMEHTOB, aHalli3a W WHTEpHpeTauud HH(QOpMalMu, ONpelesieHHs I0CTOBEPHOCTH
MOJYYEHHOTO Pe3yIIbTaTa;

® CO3JaHME YCIOBUM sl Pa3BUTHS YMEHHMH TPOEKTHO-HCCIEAOBATENILCKOH, TBOPYECKON
JeSITETbHOCTH.

Ha u3ydenune ¢usuxu (6a30BBI YpOBEHb) Ha YPOBHE CpEAHEro o0mero oOpa3oBaHHs OTBOAUTCS

136 gacoB: B 10 kimacce — 68 gacos (2 yaca B Heneno), B 11 kimacce — 68 gacos (2 aca B HEJIEIIO).



[pemiaraemplii B mporpamme 1o (U3UKE TEPEUCHb J1a0OPATOPHBIX W TPAKTHYECKHX padoT
SBIISIETCSl PEKOMEH/IOBAHHBIM, YUYHUTENh JeJaeT BBHIOOp MpOBeAeHHs JTaOOpaTOPHBIX PabOT W OIBITOB C
y4€TOM HHIAUBHIYAIbHBIX OCOOCHHOCTEH 00yYarOIIXCsl.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3zuka u MeTOAbI HAYYHOT0 MO3HAHNS
®uszuka — Hayka O npuponxe. Hayunble MeToAbl IO3HAaHUS OKpyKaromero wmupa. Poib
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanne GU3NUECKUX ABJICHUN U TpoueccoB. Hayunslie rumoTessl. duszndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Ponp 1 MecTo ¢u3vku B pOpMHPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI MHUPA, B MPAKTUIECKON
JEATEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHaoroBhEIe ¥ MU(PPOBEIC H3MEPHUTEIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIC JATIUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBmwkeHHE. OTHOCHUTENBHOCTh MEXaHHYECKOro IBmwkeHHs. Cucrema oTcuéra.
TpaexTopus.

Ilepemernienne, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaIbHON
TOUYKH, UX MIPOEKLUU Ha OCH CUCTEMBI KoopauHaT. ClokeHHne NepeMelieHnid U CI0KEeHUE CKOPOCTEei.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJMHEWHOe JaBrKeHHe. ['padukm 3aBucuMocTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELLICHNSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBo0OoHOE TIaicHue. Y CKOpEeHHE CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nBuwxkeHue. [[BrkeHue MaTEpUATbHONM TOYKH IO OKPY>KHOCTU C MOCTOSIHHOU IO
MOJYJII0O CKOpPOCTBIO. YTJOBas CKOpPOCTh, IHWHEWHas ckopocTh. llepwmongy w dactoTa oOparmeHus.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHudyeckne ycTpoWCTBA M TNPAKTUYECKOE NPUMEHEHME: CIHIOMETp, JBH)KEHHE CHapsOB,
LIETHbIE U pEMEHHBIE TTepeJayu.

Jlemoncmpayuu

Mojienb cucTeMbl 0TCUETa, HILUTIOCTPAIMS KHHEMAaTHYECKUX XapaKTePUCTUK JBUKECHUS.

ITpeoOpa3oBanue ABMKEHUI € UCIIONB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tazenue Ten B BO3AyXe U B Pa3perKeHHOM IIPOCTPAHCTBE.

Habnronenue aBmkeHus Teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

W3mepeHne yckopeHust CBOOOTHOTO MaJeHusl.

Hanpasnenue ckopocTH py ABUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3ydeHnne HepaBHOMEPHOTO ABMKEHUS C LIEIBIO OMPEAEIeHNs MTHOBEHHON CKOPOCTH.

HccnenoBaHne COOTHOIIEHHMS MEXKAY IyTSIMH, NPOWICHHBIMH TEJIOM 3a IIOCIIE€AOBATEIbHBIC
paBHBIE TPOMEXYTKH BPEMEHH MpPH PABHOYCKOPEHHOM JBIKEHHM C HAa4daJIbHOM CKOPOCTHIO, paBHON
HYJIIO.

N3ydenne ABM>KEHUS IIApUKa B BSI3KOM KUAKOCTH.
Wzyuenue apukeHus Tea, OpOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. /lunamuxa

IIpunuun ortHocutenbHOCTH ['anmunes. IlepBeiii 3akoH HeroTona. MHepuuaibHBIE CHCTEMBI
oTcuéTa.

Macca Tena. Cwra. [puamum cyneprno3unuu cuil. Bropoit 3akon HeloToHa i1 MaTepHalbHOMN
Touku. Tperuii 3akoH Hpr0TOHA U151 MaTepuanbHBIX TOYEK.

3aKoH BCEMUPHOTo TaroreHus. Cuna tspkectH. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenne. Buapl Tpenns (moxos, ckoibkeHus, kadenus). Cuma tpenums. Cyxoe tpenme. Cuia

TPCHUS CKOJILXKCHUA U CHUJIa TPCHUS ITOKOA. KOB(I)(I)I/II_II/IGHT TPCHUA. Cuna CONPOTHUBJICHUS MPU ABUXKCHUN
TCJIa B X KUJAKOCTH WJIU I'a3€.

[MocTynaTenbHOE W BpallaTelIbHOE IBUKEHUE a0COIIOTHO TBEPIOTO TeTa.
MoMEHT cuiIbl OTHOCUTEILHO OCH BpalieHus. [1ne4uo cuibl. Y ciaoBusl paBHOBECHS TBEPOTO TENa.



TexHudyeckue  ycTpoiicTBA H  MpPAaKTHUYECKOe MPUMEHEHWE: TIOAIIWIHUKH, JBH)KCHHE
WCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue uHepLUM.

CpaBHEeHHE Macc B3aUMOJICHCTBYIOIUX TeJl.

Bropoii 3akon HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaITi.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

CpaBHeHME CUJ TPEHUS MTOKOS, KAYEHNS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

N3zyuenne nprxeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHII YIIPYTOCTH, BOSHUKAIOIINX B TPy KHHE U PE3HHOBOM 00pasile, OT
ux nedopMarim.

Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOLIEr0 OCh BpAILIEHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanpbHON TOYKH (Tena), CHUCTEMBl MaTepUalbHBIX TOYeK. WMmynbc cHibl u
M3MEHEHHEe UMITyJIbca Tella. 3aKOH COXPAaHEHUs UMITylbca. PeakTHBHOE ABH)KEHUE.

PaboTa cuibl. MOITHOCTD CHITBI.

Kunerndeckas sHEprust MaTepuaIbHON TOUKH. TeopemMa 00 N3MEHEHNH KHHETHYECKOW YHEPTHH.

[MorenuuanbHas sSHeprus. [loTeHuWanbHas JHEPrus ynpyro aeGopMUPOBaHHOW TPY>KUHEIL.
[MoreHumanbHas SHEPTHA TeNa BOIU3HU OBEPXHOCTH 3EMIIH.

[loTeHmanbHBIe 1 HEMOTEHIIMATBHBIE CHITBL. CBSI3b pabOTHl HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPrUu.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHu4eckue ycTpoiCcTBa U MPAKTUUECKOE IPUMEHEHUE: BOJOMET, KOIEP, MIPYKUHHBIN ITUCTOJIET,
JIBUKCHHE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE NBIKEHUE.

[lepexo MOTEHIIMATFHON YHEPTUN B KHHETHYECKYIO ¥ 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

Nzydenune abCoMOTHO HEYNIPYTOTO y1apa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHl CHJIBI ¢ M3MEHEHHEM MEXaHHUYECKOW JHEpPTHd Teja Ha IpHhMepe
pacTsDKEeHUsS] pe3MHOBOIO XKIyTa.

Paspnen 3. MouiekynsipHasi pu3uka ¥ TepMOIMHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KUHETUYECKOW TEOPHH M HUX OMNBITHOE OOOCHOBAaHHE.
bpoynoBckoe nBwkenue. duddysus. Xapakrep ABMKEHHS W B3aMMOJICHCTBUS YaCTHUIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPABIX TN U O0BSCHEHHE CBOMCTB BELIECTBA HA OCHOBE STHX
Mozeneld. Macca u pa3mepsl Mmojekyi. KonuuectBo BemectBa. [loctosiHHas ABoramapo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOH TEOpHHU
UACANBHOrO Taza. AOCOMIOTHas TemIeparypa Kak Mepa cpeJHedl KWHETHYEeCKOW SHEPruH TEIIOBOrO
JnBwxkeHnd vactul rasa. Illkana temneparyp KenbBuna. I'azoBble 3akoHbBlI. YpaBHeHue MeHpeneeBa—
Kianeitpona. 3akon [lanprona. M3omporiecchl B HealTbHOM ra3e ¢ MOCTOSHHBIM KOJTHYECTBOM BEIIECTRA.
I'padmueckoe npencTaBaeHrne H30MPOLECCOB: H30TEPMa, H30X0pa, n300apa.

TexHu4eckne yCcTpoicTBa M MPaKTHIECKOE MPUMEHEHHE: TEPMOMETp, GapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BelecTBa, (oTorpaduu MOJIEKYJl OpraHu4ecKuX
COETUHEHHH.

OnbITe! 10 U GY3UN KUIKOCTEH 1 Ta30B.



Mopens OpOyHOBCKOI'O IBHXKEHUSL.

Monens onbiTa [ITepHa.

OnbIThI, OKA3BIBAIOLIUE CYIIECTBOBAHNE MEXMONEKYISIPHOTO B3aUMOJIEHCTBYS.

Monens, WTIOCTpUPYIONIAs MPUPOAY AAaBJIEHUS ra3a Ha CTEHKH COCY/a.

OmnbIThI, WILTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UIEaIbHOIO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomsi

Omnpe/eieHre Macchl BO3/yXa B KJIACCHOW KOMHATE HAa OCHOBE W3MEPCHUH 00BhEMa KOMHATHI,
JaBJICHUSI U TEMIIEpaTyphl BO3LyXa B HEil.

HccnenoBanne 3aBUCUMOCTH MEXly TapaMeTPaMu COCTOSIHUS Pa3peKeHHOTO ra3a.

Tema 2. Ocnoswvt mepmoounamuxu

TepmoanHamuueckasi cucteMa. BHYTpeHHSIST SHEPrusl TEPMOAMHAMUUYECKONH CHUCTEMBI U CIIOCOOBI
e¢ m3MeHeHus. KonmuecTBo TeioTsl U padota. BHyTpeHHS 3HEPrusi OAHOATOMHOI'O MAEAIBHOIO Ta3a.
Bune! Tennonepenayn: TEMIONPOBOAHOCT, KOHBEKIMS, U3JIyUeHUE. Y IeTbHAas TEMI0EMKOCTh BEIIECTRA.
KonnuecTBo TEmIOTHI pH TEILIONEPEaAUE.

[lonstne 06 ammabaTtHOM mpomecce. lepBrlit 3akoH TepmomuHamuKH. [IprMmeHeHue mepBOro
3aKOHa TEPMOIUHAMUKY K H30mpoueccaM. I paduueckas naTepnpeTanus paboTsl rasa.

Bropoii 3akon TepMoarHaMuku. HeoOpaTUMOCTh MPOLIECCOB B MPUPO/IC.

TermoBeie Mamuabl. [IpuHIMTBEL MeHCTBUS TeTUIOBBIX MammH. [IpeoOpazoBaHust »Heprum B
TEIUIOBBIX MamnHax. Koaddumument mome3Horo neictsus TerwioBoil mammebl. [lukn Kapao u ero
K03 PUILIMEHT TOIe3HOTO ACHCTBHA. DKOJOTHUYECKHE POOIEMBI TETJIOIHEPTETHKH.

TexHudeckne ycTpoiicTBa M IpaKTHUECKOe NPUMEHEHHWE: JBHUraTellb BHYTPEHHEro CropaHus,
OBITOBOW XOJIONWIBHUK, KOHAUIIOHEP.

Jlemoncmpayuu

H3menenne BHyTpeHHEH SHEPTrUM Tejla MPH COBEPIICHUH PabOThl: BHUIET MPOOKU U3 OYTBHUIKH O]
JeHCTBMEM  CXAaToro BO3AyXa, HarpeBaHue ddupa B JaTyHHOH TpyOke myTéM  TpeHus
(BumeogeMoHCTpaIHs).

H3MeHeHue BHyTpeHHEH dHEepruu (TeMIepaTypsl) Tea MpH Terionepeaaye.

OnbIT M0 aAMabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3LYIITHBIM OTHUBOM).

Mogenu napoBoii TypOHHBI, ABUraTeNsl BHYyTPEHHETO CrOPaHMs, PEaKTUBHOT'O JBUIaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

ITapooOpa3oBanue u KoHaeHcauus. lcnapeHne W KumeHue. AOCONIOTHass U OTHOCUTENbHAS
BIXHOCTh BO3Myxa. HacellmeHHBI map. YxaenpHas TemuoTa mapooOpa3oBaHHs. 3aBHCUMOCTD
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUSL.

Teépnoe teno. Kpucrannmueckue n amopgHbie Teaa. AHU30TPONUS CBOMCTB KpUcTaiioB. JKuakue
kpuctayuibl. CoBpeMeHHbIe MaTepuaibl. [InaBnenue u kpucTamau3anus. Y eibHas TEIIoTa IJIaBJICHUs.
CyOnumariyst.

YpaBHeHHE TerI0BOro OagaHca.

TexHudeckre ycTpoHCTBa U MPaKTHUECKOe MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH MOyYeHHs] COBPEMEHHBIX MaTepPHAIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX HApPOB.

Kumnenve npy NOHWKEHHOM JIaBJICHUU.

CriocoOb1 n3MepeHust BIasKHOCTH.

Habmtonenue HarpeBaHus 1 IJIaBJIEHUs] KPUCTAIIMYECKOTO BEILIECTBA.

JemMoHCTpamus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, rabopamoptule padbomol

M3mepenne oTHOCUTENBHON BIa)KHOCTH BO3/yXa.

Paznen 4. DnekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Teln. DIeKTpUdecKuil 3apsan. J[Ba Buma snexTpuyeckux 3apsaoB. [IpoBogHUKWH,
JIUDIICKTPUKY ¥ TTOTYIIPOBOIHUKY. 3aKOH COXPAHEHUS IEKTPHUECKOTO 3apsa.



BzanmogpeiictBue 3apsamoB. 3akoH Kymnona. TodeuyHBIH JIIEKTPUUYSCKUAN 3apsii. DIEKTPHUECKOE
nosie. Hanpssk€HHOCTH anekTpuyeckoro mois. [IpuHimn cyneprno3uuuy 3AeKTpUUecKuX nojei. Jlnauu
HaMpPsHKEHHOCTHU AJIEKTPUUECKOTO OIS,

Pabora cun snekrpocrarmdyeckoro mods. [lotennuan. PasHocte moreniuanoB. [IpoBogHuku u
JIUBJIEKTPUKHU B JIEKTPOCTATHUECKOM IToJie. JIU3IeKTpuiecKasl IpOHULIAEMOCTb.

OnektpoéMKocTh.  KoHmeHcaTop. DNEKTpOEMKOCTh  IUIOCKOTO  KOHACHCATOpAa.  DHEPTHs
3apsKEHHOTO KOHACHCATOPA.

TexHuueckue yCTpPOWCTBA UM  MPAKTUUYECKOE MPUMEHEHHUE: BJIEKTPOCKON, 3JIEKTPOMETP,
AIEKTPOCTATHYECKAasT 3allUTa, 3a3eMJICHHE SJIEKTPOIPHUOOPOB, KOHIEHCATOP, KOMUPOBANBHEIN ammapar,
CTPYHHBII IIPUHTED.

Jlemoncmpayuu

Y CTpOoHUCTBO U MPUHITUI ACHCTBUSI DJIEKTPOMETPA.

B3aumopeiicTBuEe HA3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE TOJIE 3aPSHKCHHBIX TEll.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTpOCTaTUYECKAs 3alUTA.

JMA3IEKTPUKY B DJIEKTPOCTATHUESCKOM II0JIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOT0 KOHACHCATOPA OT IJIOMIAIN [UIACTHH, PACCTOSHUS MEXKIY
HUMH U AUDJIEKTPUYECKON NPOHUIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3mepenune 31eKTpoEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannwtit Inekmpuueckuii mox. Toku é paznuunix cpeoax

ONEeKTPUYECKUNA TOK. YCIOBHUS CYIISCCTBOBAHUS 3JEKTpHUUeckoro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOSIHHBIHN TOK.

Hanpsixenue. 3akon OMa it yyacTKa LEnu.

ONEeKTpUYECKOe COMPOTUBICHHUE. YAEIbHOE COINpOTUBIEHHE BemiecTBa. llocnenoBarensHoe,
napajuielbHOe, CMEIIAHHOE COCTMHEHHE TTPOBOTHUKOB.

Pabora anexktpuueckoro Toka. 3akoH [xoyns—JIena. MomHOCTh 3NIEKTPHYECKOTO TOKA.

DIEeKTPOABIKYIIAs CHjla U BHYTPEHHEE COMPOTUBIICHNE UCTOYHHKA TOKA. 3aK0H OMa Il TIOTHOM
(3aMKHYTOM) 3MeKTprUdecKoi ermu. KopoTkoe 3aMbIKaHHE.

OIIEKTPOHHAsI MPOBOJUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAIJIOB OT
TeMrepaTypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuyeckuil TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[Momynpoeoganku. CoOCTBEHHAsI M IPUMECHAs TPOBOIMMOCTD ITOYIPOBOTHUKOB. CBOMCTBa P—N-
niepexosa. [lomynpoBoJHUKOBBIE TIPUOOPEI.

DNEeKTPUIECKUN TOK B PACTBOPAX M paciuiaBax dJEKTPOJIUTOB. DICKTPOTUTHICCKAS TUCCOIIHAIIHS.
DIIEeKTPOIIH3.

OnekTpuyeckuid TOK B ra3ax. CaMOCTOATENbHBIM KM HECAMOCTOSTENbHBIN pa3psa. MomnHusl.
ITna3zma.

TexHaudeckue yCTpOWCTBA M TMPAKTHUECKOE MPUMEHEHHUE: aMIIePMETpP, BOJIBTMETP, PEOCTarT,
WUCTOYHWKHU TOKa, 3JIEKTPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENLHBIC MPHOOPHI, TEPMOMETP
COTPOTHUBIICHUSI, BaKyyMHBIA JIMOJl, TEPMHUCTOPHI W (HOTOPE3UCTOPHI, TOIYHPOBOIHUKOBBIA JTHOII,
rajgbBaHUKA.

Lemoncmpayuu

M3mepenue cuiibl TOKa U HAPSDKEHUS.

3aBUCUMOCTH COTIPOTUBIICHUS MITMHIPHICCKUX ITPOBOJHUKOB OT JUTMHBI, TUIOMAAH MTOTIEPEIHOTO
CEUYeHUS U MaTepuaa.

CMenaHHoe CoeIMHEHNE IPOBOAHUKOB.

IIpsiMoe u3Mepenue 3JeKTpoaABIKYIIe cuiibl. KOpoTkoe 3aMblKaHUE ralbBaHUYECKOrO JIEMEHTA
1 OTICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa ¥ MPOBOAMMOCTE BO3/1yXa.

OOHOCTOPOHHSSA MPOBOANMOCTD AHOAA.



Yuenuueckuii sxcnepumenm, nabopamophule padomol

M3ydenne cMEMIaHHOTO COETUHEHHS PE3UCTOPOB.

H3mepeHue ek TpOIBMKYILEH CHITBI MCTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmtonenue snextponusa.

MesknpeaMeTHbIE€ CBA3M

Wsydyenne kypca ¢m3ukum 0Oa3oBoro ypoBHs B 10 Kiacce OCyIIECTBIACTCS C YYETOM
COJepKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTMH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Meowcnpeomemusie nowsamus, CBSI3aHHBIE C M3yYeHHEM METOJOB HAYYHOTO IO3HAHWS: SBIICHUE,
Hay4HbIH (akT, TUMoTe3a, (U3MYecKash BEIMYMHA, 3aKOH, TEOpHs, HaONIOJeHHE, OSKCICPUMEHT,
MOJIEIIMPOBAHNE, MOJIENIb, U3MEPEHHE.

Mamemamuka: pemeHne CHCTEMBbl YpaBHEHW, NUHEWHas (QyHKows, mapaborna, rumepbona, ux
rpa)uKy U CBOWMCTBA, TPUTOHOMETPHUECKHE (DYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX MPOCKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

buonozus: MexaHmdeckoe NBIKEHHE B )KUBOW mpupoze, nuddysus, ocMoc, TeIo00MeH KHUBBIX
OpraHm3MOB (BUIBI TEIIONIEPEIa4H, TETFIOBOE PABHOBECHE), SJCKTPUIECKIE SIBICHUS B )KUBOU MIPHUPOJIE.

Xumus: @IUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, TeIJIOBBIE CBOWCTBA TBEPIBIX TEJ, JKUAKOCTEH M Ta30B, DIEKTPHUECKHE CBOWCTBA
METAIIJIOB, IIEKTPOJIUTHYECKAs TUCCOLIMAITNS, TalbBaHUKA.

Teoepaghus: BIaXXHOCTH BO3IyXa, BETPBL, 0ApOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHHE JBWKCHUH C WCIOIB30BAHUEM MEXaHU3MOB, YYET TpEHHS B
TEXHHKE, TOAIINITHIKH, UCTIONH30BAHNE 3aKOHA COXpPAaHEHHS HMITYJIbca B TEXHUKE (paKeTa, BOJOMET U
JIpyTHue), ABUraTelb BHYTPEHHETO CrOpaHHs, MapoBas TypOuHa, OBITOBON XOJNIOAWIBHUK, KOHIUIIMOHED,
TEXHOJIOTHH TIOJIyYeHHsS COBPEMEHHBIX MAaTEpHAIIOB, B TOM YMCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATHYECKAsT 3alUTa, 3a3eMJIEHHE OJEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MpUHTEP,
AJIEKTPOHATPEBATEIBHEIE TPHOOPHI, AIIEKTPOOCBETHTENBHBIE MPUOOPHI, FATbBaHUKA.

11 KJIACC

Pa3nes 4. DneKTpoAHAMHKA

Tema 3. Maznummnoe none. IneKmpomMacHumMHAasA UHOYKYUS

IlocTosiHHBIE MarHuThl. B3aumoJelCTBHE IOCTOSIHHBIX MarHuToB. MarautHoe nosie. Bektop
MAarHuTHOM WMHAyKIMH. [IpuHIMI Cynleprno3MIMM MAarHWTHBIX MOJei. JIMHMM MarHUTHONM WHAYKLUH.
KapTina nMHHI MarHUTHON MHTyKIIUH MTOJIS TOCTOSTHHBIX MAarHUTOB.

MarsauTHOe ToJie MPOBOJHKUKA ¢ TOKOM. KapTuHa JHMHUNA MHAYKIMU MarHUTHOTO TOJS JJTMHHOTO
MPSIMOTO TPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHMKA, KAaTYHIKH ¢ TokoM. OmbIT DpcTena.
B3aumopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalIpaBJICHUE.

Cuna Jlopenra, e€ Moaynb U HampaBieHue. [[BrkeHUE 3apspDKEHHON YacTHIBI B OJHOPOTHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBnenne  snekTpoMarHWTHOM — MHAYKIUM. IloTok  BekTOopa  MarHMUTHOW — MHIYKIUH.
DNEKTPOABMKYILAS CHIIa MHIAYKIIUH. 3aKOH 3JIEKTPOMAarHUTHON nHAYKInK Dapajes.

BuxpeBoe anekTpudeckoe mose. DIeKTPOABIKYIIAs CHIa MHAYKIUY B MTPOBOJIHUKE, JBIKYIIEMCS
MOCTYNaTEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

WNHAyKTUBHOCTH. SIBIIeHNE CAMOMHIYKITUH. DIEKTPOABIIKYIIAs CHUIIa CAMOWHAYKIINH.

OHeprus MarHUTHOTO MOJIS KATYLIKH C TOKOM.

ONEeKTpOMarHuTHOE MoJe.

TexHudyeckne  yCTpOHWCTBA W MPAKTHYECKOE  TPUMEHEHHWE:  TIOCTOSHHBIE  MAarHUTH,
3JIEKTPOMArHUTBHI, JIEKTPOJIBUTATEND, YCKOPUTEHN 3JIEMEHTAPHBIX YaCTULl, HHIYKIIMOHHAS M1€Yb.

Lemoncmpayuu

OmnsiT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy9YKa MATHUTHBIM TTOJIEM.

JIMHMM MHAYKIMK MarHUTHOTO TOJIS.

BzaumopeiicTBre n1ByX NPOBOJHUKOB C TOKOM.



Cuita Amriepa.

JeiicTBue cunbl JIopeHiia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 3MeKTPOMArHUTHON UHAYKIIHH.

ITpaBuno Jlenna.

3aBUCHMOCTb 3JIEKTPOABIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH M3MEHEHUSI MAarHUTHOTO TIOTOKA.
SIBnenne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3ydeHne MarHUTHOTO TTOJISt KATYIIIKU C TOKOM.

HWccnenoBanne neiicTBASA MTOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue sABleHUS 3IEKTPOMArHUTHON MHIYKITUH.

Pa3nen 5. KonteGaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomazHunHsle Koneoanus

KonebarenbHas cucrema. CBOOOJHBIC MEXaHWYECKHE KojcOaHus. ['apMoHHMUYecKue KoJieOaHUs.
[lepuon, yacrora, ammuTyaa u ¢dasa xoynedanuid. [IpyxMHHBIA MasTHUK. MaTeMaTHYeCKU MasTHUK.
YpaBHeHHE TapMOHUYECKNX KoyeOannid. [IpeBpaiienue SHepruu Mpu rapMOHNYECKUX KOJIeOaHUsIX.

KoneGartenpHprii  koHTYyp. CBOOOAHBIE DIIEKTPOMArHWTHBIE KOJEOAaHWS B  HICATHHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHHUYESCKMMH W JJICKTPOMAarHUTHBIMH KOJICOaHUSMHU.
®opmyna TomcoHa. 3aK0H COXpPaHEHHUS SJHEPTUH B HJICATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarommx KojeOaHUsAX. BeIHYKIACHHbIE MeXaHWYecKne KoJeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAaHUSI.

Ilepemennslii Tok. CHHyCOMAANBHBIA TEpEeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOI0 TOKa.
AMIUIUTYTHOE U JEVCTBYIOIIEE 3HAYSHIE CHITBI TOKA M HATIPSDKEHUSI.

Tpaunchopmartop. IIpousBojcTBo, mepemadya U MOTPEOJCHHE AJICKTPUYECKOH  JHEPruu.
DKOJIOTHUECKHUE PUCKU MIPHU MPOU3BOJCTBE IIEKTPodHEpruu. KympTypa UCIIONIB30BaHMSI 3JICKTPOIHEPTUH
B [TIOBCEHEBHOM JKU3HU.

TexHUYecKre yCTPOWCTBA W MPAKTHYECKOE IMPUMEHEHHUE: SJEKTPUYECKH 3BOHOK, TE€HEpaTop
MEPEMEHHOTO TOKA, TMHUH JICKTporepeaad.

Lemoncmpayuu

HccnenoBanne mapamMeTpoB Koiie0arenbHONW cHCTeMbl (MIPYKUHHBIM WIH MaTeMaTHYeCKUN
MAasITHHUK).

HaOimroeHue 3aTyXxaronmx KoJieOaH .

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIEOAHMIA.

HaGmroneHue pe3oHanca.

CB0OOIHBIC 3TICKTPOMATHUTHBIE KOJIEOaHUSI.

OciuiorpaMMbl (3aBUCUMOCTH CHUTBI TOKA M HATIPSDKEHHSI OT BPEMEHH) JUTA AJIEKTPOMArHUTHBIX
KOJIeOaHMIA.

Pe3onanc mpu mOCIEAOBATETLHOM COCIMHCHHU PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U
KOHZIEHCaTOopa.

Mopnenb TUHUH 3JIEKTPOTIepEIadm.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol

HccnenoBanne 3aBUCUMOCTH TIEPHOIa MATBIX KOJIeOaHUH rpy3a Ha HATH OT JIJIMHBI HUTH U MacChl
rpys3a.

HccnenoBanue mepeMEHHOro TOKa B LIEMHM W3 TOCJIEIOBATEIBHO COCAMHEHHBIX KOHJIIEHCATOPA,
KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnnyeckue BOJHBI, yCioBHs pacnpoctpaneHusa. [lepuon. CkopocTh pacmpocTpaHEHUs U
JUTHHA BOJIHBIL, [lonepeuHnsie U mpo10ibHbIe BOJIHBL. VHTepdepeHiinsa u 1udpaKips MeXaHHUSCKUX BOJIH.

3Byk. CropocTh 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

ONIEKTPOMAarHUTHBIC BOJIHBI. YCJOBHUSL M3IY4YEHHUS JJIEKTPOMArHUTHBIX BOJH. Bzaumuas
opueHTanus BekTopoB E, B, V B anekTtpoMarauTHONW BosHE. CBOWCTBA DJICKTPOMATHHUTHBIX BOJIH:
OTpa)keHHUE, MPEJIOMIICHUE, MOJIApU3alus, qudpakius, uHTepdeperius. CKOpocTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJIH. [[prMEHEHNE AIEKTPOMAarHUTHEIX BOJIH B TEXHUKE H OBITY.

[IpuHIHITEI pagroCBI3Y U TeneBuAeHUs. Pagunonokamnms.



OJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl.

TexHuueckre yCTPONHCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHL,
yJIbTpPa3ByKOBas JAMAarHOCTHKA B TE€XHHWKE M MEIUIMHE, pajap, paAUuONpUEMHUK, TEJIEBU30pP, aHTEHHA,
tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U IPOAOJIBHBIX BOJIH.

Konebmromeecs Teno kKak UCTOUYHHK 3BYKA.

Habmronenue otpaskeHHs U IPETIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue uatepdepenimy 1 nudpakiimy MEXaHHISCKUX BOJTH.

3BYKOBOI pe30HaHC.

Habmtonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH U 4acTOTOH KojeOaHui.

HccrnenoBanne CBOWCTB 3JICKTPOMATHUTHBIX BOJIH: OTPAaXXEHHE, IPEIIOMJICHUE, IOJIpHU3aLus,
Judpakuus, tHTepQepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IlpsiMonuHeliHOe pacnpocTpaHEeHUE CBETa B OOHOPOIHOH cpene. Jlyu
cBeTa. TOYeUHbII HCTOUYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaXkeHUsI cBeTa. [locTpoeHre n300pakeHu B IJIOCKOM 3epKalie.

[Ipemominenue cBera. 3aKOHBI TPENOMIIEHUS cBeTa. AOCONIOTHBIA TOKa3aTellb IMPEIOMIICHUSI.
[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHblid yroa MoIHOro BHYTPEHHETO OTPaXKECHHUSL.

Hucniepcus cBera. CloxHbIN cocTaB Oenoro cera. L[BeT.

Cobupatoniue U paccenBarolue TUH3bl. ToHKas uH3a. DOKyCHOE paccTOSIHUE W OTITUYECKAs CHJIa
TOHKOW JUH3HL. [locTpoenne n3o0pakeHnit B COOMPAIOIINX M PAaCCEMBAMOIINX JIMH3aX. DopMya TOHKON
JIMH3EL. Y BEIIMUYCHHE, 1aBaCMOC JIMH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBas onrtuka. UuTepdepennms cBeta. KorepeHTHBIE HCTOYHWUKH. YCIOBUS HAONIOJCHUS
MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpPEHUHOHHON KapTUHE OT ABYX CHH(Aa3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceeta. Judpaxnronnas pemérka. Y cioBue HaOMOACHUS TNIABHBIX MaKCUMyMOB TIPH
naIecHU MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipu3anus ceera.

TexHuueckre ycTpoiicTBa ¥ NpakTHYECKOe TMpHMEHEHWe: OYKH, Jymna, ¢oroamnmapar,
NPOEKLMOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAsl OITHKA, IOU(pakIUOHHAs peleTKa,
TOJISIPOU.

Jlemoncmpayuu

[IpsmonuHelHOE pacpoCcTpaHEHUE, OTPasKEHHE U IIpeoMiIeHHe cBeTa. OnTHYECKUe MPUOOPBI.

ITonHOe BHyTpeHHEE OTpaskeHHe. Mojiesb CBETOBOA.

HccnenoBanne cBOMCTB M300paKEHUIA B JIMH3AX.

Mojienn MUKpPOCKOIIa, TEIeCKOIa.

HabGmronenue naTepdepeHnny crera.

HaGmronenue nudpakiuu cBeTa.

HaGnronenue qucnepcuu cBera.

Ilonydenune ciekTpa ¢ MOMOIIBIO TPU3MBI.

[lonyyenue criekTpa ¢ MOMOLIBIO TU(PPAKINOHHON PEIIETKH.

Habmroienue monsipuzaiyu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

W3mepenne nokasatesns MpeaoMIIeHHs CTEKIA.

UccnenoBanne cBONCTB N300paKeHUI B JTMH3aX.

HaGnronenue qucnepcuu cBera.

Pa3nen 6. OcHOBBI cieIHATBHON TEOPHH OTHOCUTEJILHOCTH
I'panunbl  OpUMEHMMOCTH — KJlacCHYeCKOW MexaHuku. llocTynarel coenuaibHON — Teopuu
OTHOCUTEJILHOCTU: WHBAPUAHTHOCTH MOJIYJISl CKOPOCTH CBE€Ta B BaKyyMe, MNPHUHIMI OTHOCHUTEIHLHOCTU
OHHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHHU U COKPAICHUE JITHHBI.
DHEprus ¥ UMIYJILC PEISATUBUCTCKON JaCTHIIHI.



CBsI3p MacChl C SHEPTHEN U UMITYJIbCOM PESITUBUCTCKOI YaCTHIIBI. DHEPTHS MOKOS.

Paznen 7. KBanToBas ¢pusmnka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. Dopmyna [lnanka cBs3u sHEeprun (HOTOHA C €r0 YACTOTOH. DHEPrHS U UMITYJIbC (POTOHA.

OtkpeiTie u ucciemoBanue Gorodddexra. OmbiTel A. I'. CroneroBa. 3akoHbI ¢oTodddexTa.
YpaBuenue DiHmTelHa 111 porodddekra. «KpacHas rpanuna» Gotorddekra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XUMHUYECKOE AEICTBUE CBETA.

TexHuueckre ycTpoiicTBa M NMPaKTUYECKOEe NMPUMEHEeHue: (OTOIIEMEHT, POTONATUMK, COTHEUHAS
Oarapesi, CBETOJHOI.

Jlemoncmpayuu

D010 eKT Ha yCTAaHOBKE C IMHKOBOW TIACTHHOM.

HUccnenopanue 3akoHOB BHenTHero (poToaddekra.

Cseroauon.

Conneunast OaTtapest.

Tema 2. Cmpoenue amoma

Mopenp atoma Tomcona. OnbiTel Pezepdopna mo paccessHuto o -yactuil. [lnaHerapHas Mojenb
atoma. [loctynatel bopa. M3nyuenue n nmornomeHne (OTOHOB IpH MEPEXOe aroMa C OJHOTO YPOBHS
SHEpruu Ha Apyroi. Buael cnektpoB. CHeKTp ypOBHEH SHEPrUU aTOMa BOAOPOIA.

Bonnossie cBoticTBa yactuil. Bomusr ne bpoitnsa. KopmyckyasipHO-BOJTHOBOH Ayaau3M.

CroHTa”HHoe U BBIHYXXJICHHOC U3JIyYCHHC.

TexHUYECKHE YyCTPONHCTBA M MPAKTHYECKOE MPUMEHEHHE: CIEKTPaNbHBIA aHanu3 (CIEeKTPOCKOI),
Jla3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

OmnpeneseHue JUIMHBI BOJIHBI Ja3epa.

HabnroneHne TUHEHYATHIX CIIEKTPOB M3ITyUCHHSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

HaOironeHue TuHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKAa3bIBAIOLINE CIOXKHOCTh CTpOeHUs siapa. OTKpHITHE pPaAMOAKTHBHOCTH.
OmnbiTel Pesepdopaa mo onpepeseHUIo coctaBa paaloaKTUBHOTO W3inydeHus. CBolicTBa anbga-, Oera-,
ramMmMa-u3sJjyucHus. Bnusnane PAAOAKTUBHOCTHU HaA JKUBBIC OPraHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. Hykmnonnas mozens sapa ['eiizenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncio sipa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIH M TO3UTPOHHBIA OerTa-pacmaa. [amma-uzmydeHuwe. 3akoH
PaluoaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. JledekT maccol sapa.

SAnepHble peakuuu. [lenenue u cuHTe3 A1ep.

Snepusiit peaktop. Tepmosinepusrii cuHTe3. [IpobieMbl M MEPCIEKTUBBI SAEPHON IHEPrEeTHKH.
OKOJIOTMYECKHE aCTEKTHI SIEPHON SHEPTreTHKH.

OnemMeHTapHble YacTHIbl. OTKpPBITHE TTO3UTPOHA.

Mertoap! HAOIOACHUS U PETUCTPAITUHN DJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaNbHBIE B3aUMOACHCTBHA. EQMHCTBO (DU3NUECKON KapTHHBI MUPA.

TexHHUEeCKHE YyCTPOMCTBA U NPAKTHYECKOE PUMEHEHHE: JT03UMETp, kKamepa BunbcoHa, simepHbli
peakTop, aroMHast 6oMOa.

Jlemoncmpayuu

CYETYMK HOHMU3UPYIOMIKNX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

HUccnenoBanue TpekoB yacTHil (110 roTOBBIM (hoTorpadusim).

Pa3nesn 8. DneMeHTHI ACTPOHOMHUM M ACTPO(PU3NKH
Oransl pa3BUTHA acTpoHOMUH. IIpuKiIagHOe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMHUU.



Bupn 3Bé3mH0T0 HeOa. Co3Be3Mus, IPKUE 3BE3MBI, TVIAHETHI, IX BUIAUMOE JIBI)KCHHE.

ConHeuHas cucTema.

Connue. Conneuynast akTUBHOCTh. Mcrounuk sneprum CosHua W 3BE3A. 3BE3NBI, UX OCHOBHBIE
XapaKTepUCTUKHU.  JlMarpaMMa  «CHEKTpaJbHBIM  Ki1acc —  CBETHUMOCTBb». 3BE3ABI  TJIaBHOU
[I0CJIE0BATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTbY» Ul 3BE3[ IJIABHOW MOCIENOBATEIbHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE NPEACTaBICHHS O IPOUCXOKICHUN U 3Bommonnu CosHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Maieunsnii Ilyte — Hama [amakTtwuka. Ilomoxenne m naBwkenne Comama B [amaktmke. Twmb
ranakTHK. PagnoranakTiuky u kBazapbl. YEpHbIE ABIPHI B SIIPax rajakTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06xaa. Pasoeranue ramaktuk. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUeHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

Habmionenust HEeBOOPYKEHHBIM TIJIa30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IMPHUIOKEHUN IS
OTIpeieJICHHsI TTOJIOKEHHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOTo
MOJIyLIapHsl U IPKUE 3BE3/BL.

Hab6mronenus B reneckon Jlynsl, mnanet, Mieunoro Ilytu.

O6o0mariiee NOBTOPEeHNE

Posib ¢u3uku ¥ aCTpPOHOMHHM B 3KOHOMHYECKOM, TEXHOJOTHYECKOH, COLMANIBHON W 3TUYECKOH
cdepax AesTeIbHOCTH YelIOBEeKa, POJIb U MECTO (PU3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOW KapTHHE
MHpa, PoJib HU3NIECKON TeopuH B (POPMUPOBAHUH HPEACTABICHUN O (PU3NIECKON KapTUHE MUPA, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MNPEACTaBICHUH O
IpUpO/IE.

Me:xnpeaMeTHbie CBA3H

Wzyuenne xypca ¢usukm OazoBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  YYETOM
COACPKATCIBbHBIX MCKIPEAMCTHBIX CBsI3eH C KypCcaMHl MaTE€MaTUKH, 6I/IOJIOFI/II/I, XUMHH, FCOI‘pa(bI/II/I u
TEXHOJIOI'nHU.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAYYHOrO ITO3HAHUS: SBIICHHE,
Hay4HbIH (akT, runore3a, (uU3MUecKass BEIMYMHA, 3aKOH, TEOpHs, HaONIOJeHHEe, OSKCIIEPUMEHT,
MOJIEJIMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuxka: pelieHUe CUCTEMBbl YPaBHEHHH, TPUTOHOMETPHUUECKUE (QYHKLIUHU: CHHYC, KOCHHYC,
TAQHIe€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M HX IMPOEKIUH HA OCH
KOOpJIMHAT, CIIOKCHWE BEKTOPOB, TPOW3BOJHBIC JJIEMEHTApHBIX (YHKIMHA, TPU3HAKH TON00US
TPEYroJbHUKOB, OIPEACICHUE TUIOIAAN INIOCKUX (HUTryp U 00bEMa Ted.

buonoeus: snexTpuueckue SIBICHUA B JKMBOM NpHUpoJE, KojeOaTelbHbIE IBIKEHUS B KUBOH
IIPUPOJE, ONITUYECKUE SIBJIEHUS B )KUBOU NPUPOJE, IEUCTBHE PaAUALIMU HA XKUBBIE OPTAHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUITMUYECKAst CTPYKTypa TBEPIBIX TeN, MEXaHU3MbI
00pa3oBaHMs KPUCTAUIMYECKOHN PEIETKHY, CIIEKTPAIbHBIA aHaJIH3.

Teoepaghua: wmarHuTHBIE TIONMIOCa 3E€MIIM, 3QJIKH MArHUTHBIX pPyHa, (GOTOChEMKAa 3eMHON
MTOBEPXHOCTH, MPeICKa3aHne 3eMIIETPSICEHUN.

Texnonozusi: JIMHUW 3JIEKTpPOIIEpead, TEHEpAaTOp MEPEMEHHOr0 TOKa, JJIEKTPOJBUTATEND,
WHIYKOUOHHAs TIeYb, pajap, paguonpuéMHHK, TeJeBH30p, aHTeHHa, Tenedon, CBY-neus,
MIPOCKIIMOHHBIH ammapar, BOJIOKOHHAsI OIITHKA, COJTHEYHAst Oarapest.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA30BAHUSA

OcBoenue yueOHoro mpeamera «Dusnka» Ha ypoBHE cpenHero odiiero oopasoBanus (0a30BbIi
YPOBEHB) AOJDKHO 00ECIEUNTh JOCTIKCHUE CICAYIOMINX JIMIHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIudHOCTHBIE pe3yibTaThl OCBOCHHS Yy4eOHOro mpeamera «®du3mkay» JOIKHBI OTpPaXaTh
TOTOBHOCTH M CTIOCOOHOCTH 00YUarOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HUIIAEH
JUYHOCTH, CHUCTEMOW  I[EHHOCTHBIX  OpHUCHTAIMH, TO3UTHBHBIX  BHYTPCHHUX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0 OOIEeCTBa, PACHIMPEHUE KU3HCHHOTO
OTBITA W OIBITa JESATENFHOCTH B TPOIECCE pealn3allid OCHOBHBIX HAIlpaBIEHUH BOCHUTATEIHHON
JIESTEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIUTAHMS

c(hOpMHPOBAaHHOCTh TPAKIAHCKOW TO3WIHHA OOYYAromerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIEeCTBA;

MPUHATHE TPAAUIIMOHHBIX O0IICUEIIOBEYECKIX TYMAHUCTUICCKUX U IEMOKPATHYCCKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIBHOCTh B HMHTEpPECax TIPaKIaHCKOro OOIIeCTBa,
y4acTBOBaTh B CaMOYIIPaBIIeHUH B 00pa30BaTeIbHON OpraHu3aIliy;

yMEHHE B3aUMO/JICHCTBOBATH C COIMAIFHBIMA WHCTUTYTAaMH B COOTBETCTBHH C MX (PYHKIUSIMHU U
HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON M BOJOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTH POCCUHCKON TPayKAaHCKOW UICHTUYHOCTH, IATPUOTU3MA,

IIECHHOCTHOE OTHOIIICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTUXCHHSIM POCCUHCKUX YYEHBIX B
obnactu (M3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c¢(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITUYCCKOTO MOBEICHUS;

CIOCOOHOCTh OIEHMBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHHs, OPHUEHTHPYSACh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIIEHOCTH YUEHOTO;

OCO3HAHUE JINYHOT'O BKJIaJIa B TIOCTPOSHHUE YCTOMYMBOTO Oy IyIIEero;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYas O3CTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢busnueckoii HayKe;

5) Tpy10BOro BoCHUTAHUS

WHTEpEC K pa3iuuHbiM cepam mpodecCHOHATBLHOW NEATEIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(GU3NKON U TEXHHKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyayuieid mpodeccuu U pealn3oBbIBATH
COOCTBEHHBIE )KU3HCHHBIC TUIAHBI,

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

6) 3K0JI0rH4YecKOro BOCIUTAHUS

c(hOpPMUPOBAHHOCTh  JKOJIOTUYECKOHW  KYJBTYPbl, OCO3HaHHME  IJIO0AJLHOTO  XapakTepa
9KOJIOTUYECKHUX TIPOOIIeM;

MJJAHUPOBAHUE M OCYILECTBICHUE JEHUCTBUI B OKpY)KAIOIlleW cpejie Ha OCHOBE 3HAaHMS LeJen
YCTOWYMBOTO PA3BUTHS YCJIOBCUCCTRA,;

pacIipeHre OIbITa ACSITEIHHOCTH SKOJIOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE HMMEIOIUXCS
3HaHWUU 10 (hUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
¢bu3nuecKoi HayKu;

OCO3HAaHWE IIEHHOCTH HAy4YHOH JESITEeIbHOCTH, TOTOBHOCTH B IPOIECCE H3YYCHUS (DHU3UKH
OCYIIIECTBIISTH MPOEKTHYIO M UCCIIENOBATEIBCKYIO NEATENbHOCTh WHANBHYAIFHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBeEPCAJIbHbIE YieOHbIe AeiicTBUSA
Ba3oBble Joruueckne neicTBUS:

CaMOCTOSTENHHO (hOPMYIIMPOBATh M aKTYAJIM3UPOBATH POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

OTIPEETISATH ETH JIeATENIbHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUH UX TOCTHKESHII,

BBISBIJISITh 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NUYCCKUX SBICHUSX;

pa3pabaThiBaTh IUIAaH PEUICHHS NPOOJEMBbI ¢ YYETOM aHAIM3a MMCKOIIUXCS MaTepHAIbHBIX U
HeMaTepUANbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIENISIM, OIICHUBAThH
PUCKH TIOCIIEICTBUI JICATEIILHOCTH;

KOOPAMHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX PEabHOrO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJECHCTBUS;

pa3BUBaTh KPEAaTHUBHOE MBIIUICHUE TIPU PEIICHUH KU3HCHHBIX MTPOOJIEM.

Ba3oBble ucciieoBaTeIbCKUE AeiiCTBHUS:

BJIQ/ICTh HAYYHOH TEPMHUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (PU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEIOBATENHCKON U MPOEKTHOU NEATENEHOCTA B 00JMACTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIFHOMY IIOMCKY METOJIOB pellleHHs 3a1ad (pu3ndeckoro
CoJleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BIQIETh BUAAMH JEATEIBHOCTH II0 IIOJy9EHWIO HOBOTO 3HAHHS, €ro WHTEPIpETaIlHH,
HpeO6pa3OBaHI/IIO U TIPHUMCHCHHIO B PA3JIMYHBIX y‘IGGHbIX CUTyallusax, B TOM 4YHUCIIC IIpU CO3JaHUU
Y4€OHBIX MPOCKTOB B 00JIACTH (PU3UKU;

BBEISBIISATE TTPUYUHHO-CIICJCTBEHHBIE CBA3M W aKTyalHM3UPOBaTh 3a/ady, BHIIBUTATH THIIOTE3y €€
peUIi€HusA, HAXOAWUTH ApPryMCHTBI JIA OJOKa3aTCIbCTBA CBOUX yTBCp)KI[CHI/II‘/'I, 3aJaBaTb MapaMCTpbl U
KPUTEPUU PEIICHUS;

aHAM3UPOBATH TOJYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yJbTaTbl, KPUTUYECKH OIECHUBATh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX yCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33J]aul B 00Pa30BaTEIbHOMN JEATCILHOCTH, B TOM YHCIIC
TP N3YYEeHUHU (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIMsM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETH NICPEHOCUTDH 3HAHUS 10 (bI/I?)I/IKe B IIPAKTUYCCKYTIO O6J'IaCTB KUBHCACATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTeif;

BBIJIBUTaTh HOBBIC UEH, TIPEIaraTb OpUTHHAJIHHBIE TIOAXO0/IbI U PEIICHIS,

CTaBUThb HpO6HeMBI 1 3a7a41, JOITYyCKAOIUC aJIbTCPHATUBHBIC PCUICHUA.

Pa6ora ¢ undopmanueii:

BJIa/IETh HABBIKAMH TOJy4YeHHUs WH(pOpManuu (HU3MUEecCKOro COAEpIKaHUs U3 UCTOYHHKOB Pa3HBIX
THUTIOB, CAMOCTOSTENBHO OCYIIECTBIIATh TIOWMCK, aHAIHW3, CHCTEMATH3allMI0 W HWHTEPIPETAIUI0
WHQOPMAITUK Pa3TUYHBIX BUAOB U (DOPM MPEICTABIICHUS;

OIIEHMBATh JTOCTOBEPHOCTh HH()OPMAIINH;

WCIIONb30BaTh CpPEACTBA HWH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX 3ajJa4 C CO6J'IIO)IGHI/I3M Tpe6OBaHI/H71
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THTHEHBI, PECypcoCcOepeXeHHs, MPABOBBIX M ITUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/aBaTh TEKCThI (PM3MUECKOTO COACpPKAHHUS B PA3IMYHBIX (opMaTax ¢ Y4ETOM Ha3HAYCHUS
WHQOPMAITUH U 1IeJIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBHYIO (hOpMY TIPE/ICTABICHHS U BU3YITU3aIHH.

KoMMyHHKaTHUBHBIC yHUBeEPCAJIbHBIE y4eOHbIEe JeliCTBHSA:
OCYILIECTBIIATH OOIIEHUE Ha YpOKax (U3UKH U BO BHEYPOUHOU IEATEILHOCTH;
pacrio3HaBaTh MPEANIOCHLIIIKA KOH(bJH/IKTHBIX CI/ITyaI_II/Iﬁ U CMATYATh KOHq)III/IKTI)I;
pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAaHUEM S3BIKOBBIX CPE/CTB;
MOHUMATh ¥ UCIOJIb30BaTh MPEUMYLIECTBA KOMaHIHON U UHIUBULY aJIbHON paboThI;
BBIOUpATh TEMATHKYy W METOJBl COBMECTHBIX JEHCTBHH C YYETOM OONIMX HMHTEPECOB WU
BO3MOXKHOCTEH Ka)K0T0 WieHa KOJIJIEKTHBA;



NPUHUMATH [IeJT COBMECTHOM JIeITEIbHOCTH, OPTaHN30BhIBATH M KOOPJAWHUPOBATH JICHCTBUS 110 €€
JIOCTIDKEHHIO: COCTAaBJIATh IUIAH JECHCTBUM, pacnpeiessTb pONd ¢ Y4ETOM MHEHUN YYaCTHHKOB,
00Ccy)aTh pe3yJIbTaThl COBMECTHON pa0OThI;

OIICHMBATh KA4eCTBO CBOCTO BKJIAJa M KAXKIOTO YYaCTHUKA KOMaHIbl B OOIIMIA pE3ylbTar IO
pa3pabOTaHHBIM KPHUTEPHSIM;

npejyiaraTh HOBBIE MPOCKTHI, OICHWBATh WAECU C TMO3WIWU HOBHU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISTh TO3UTHBHOE CTPATETMUYECKOE MOBEJCHUE B PA3NIMYHBIX CUTYAIHsX, MPOSBISTH
TBOPYECTBO M BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yYeOHbIe AelCTBUA
Camoopranu3aums:

CaMOCTOSITETIbHO ~ OCYLIECTBJIATh II0O3HABAaTEIbHYIO JEATEIBHOCTH B 001MacTH (QU3MKH U
ACTPOHOMUH, BBISIBIISITH MTPOOJIEMBI, CTAaBUTH U (OPMYIIMPOBATH COOCTBEHHBIE 3a]a4H;

CaMOCTOATCIIbHO COCTAaBJIATH ILJIaH PCIICHUSA paC‘IéTHLIX N Ka4CCTBCHHBIX 3aJayd, IUIaH
BBITIOJIHEHUSI TIPAKTHYECKOH pabOThl ¢ YYETOM HMEIOLIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTEHUI;

JaBaTb OLCHKY HOBLIM CUTYyallUsIM;

pacuIMpsATh PaMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPENOYTECHHIH;

JenaTh OCO3HAHHBINA BBIOOD, apIryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILCHHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO SPYIUIMA B O0JIACTH (DU3UKU, IMOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallussM, BHOCUTb KOPPEKTHBBI B ACATCIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YIBTATOB LIEISIM;

BJIaJCTh HAaBBIKAMH I103HABATEIILHOW pe(UIEKCHH KaK OCO3HAHMS COBEPLIACMBIX [EHCTBUH H
MBICJIMTCJIBHBIX ITPOLECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;

WCIIOJIb30BaTh NPUEMBI peIIEKCHH AJIsl OLEHKH CUTYalnH, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATH PUCKHU U CBOEBPEMEHHO PUHUMATh PELLIECHUS 110 NX CHIKEHUIO;

NIPUHUMATL MOTHUBEL M apI'yMEHTHI IPYTUX [PH aHATU3€E PE3YIBTATOB AE€ITEILHOCTH,

IIPUHUMATh ce6;1, IIOHHUMasi CBOHM HEAOCTATKH U JOCTOMHCTBA,

MPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPHU aHAJIN3€E PE3YIIbTATOB AEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mporiecce nocTrkeHUs TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMEI 110 (PH3HKE IS YPOBHS
cpeaHero ooOmiero o0pa3oBaHHs Y OOY4YAIOIIMXCS COBEPUICHCTBYETCS 3MOLMOHANBHBIA HHTEIUICKT,
Ipeanoaraloni copMUpOBaHHOCTE:

CaMOCO3HaHMUsI, BKJIFOUAIOIIEr0 CIIOCOOHOCTh MIOHMMATh CBOE AMOIIMOHAILHOE COCTOSIHHE, BHJECTh
HaIlpaBJICHUsI Pa3BUTUSI COOCTBEHHOM HMOLIMOHATILHOM c(epbl, ObITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHNUS, BKIIIOYAIOIIETO CAMOKOHTPOJNb, YMEHHE INPUHMMATh OTBETCTBEHHOCTH 3a
CBOE IIOBCACHUC, CITOCOOHOCTH aAIalTUpOBaATECA K OMOIMOHAJIbHBIM U3MCHCHUAM U IIPOABJIATH FI/I6KOCTB,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBALMM, BKJIIOYAIOLIEN CTPEMIIEHUE K JOCTHMKEHHIO LIETU U yCIIEXY, ONTHMU3M,
WHUIMATHBHOCTh, YMEHUE IEHCTBOBATH UCXOAS U3 CBOMX BO3MOYKHOCTEH;

OMIIaTHuu, BK.HIO‘-IaIOH_Ieﬁ CIOCOOHOCTH ITOHHUMATh OMOIHOHAJIbHOE COCTOAHUC APYTUX, YUUTHIBATH
€ro MpH OCYIECTBICHUH 0OLIeHNUs, CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHMIO;

COLMANIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTUMH JIObMH,
3a00TUTHCS, TIPOSIBIISITh UHTEPEC U Pa3peliaTh KOHPIUKTHI.

HNPEJIMETHBIE PE3YJIBTATDBI
K xonmy oOyuenus B 10 kj1acce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hopMHPOBAHHOCTh y 00YHYAIONTUXCS YMEHHUH:



JICMOHCTPHPOBATh Ha MPUMEpPax Pojb U MECTO (U3UKKU B (POPMUPOBAHUH COBPEMEHHOM HAy4YHOU
KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOH TEXHHWKH W TEXHOJOTHUH, B TPAKTHUECKOW MEATCIHLHOCTH
JIIOJICH;

VYHUTHIBATh TPAHMIBI TPUMEHCHHsI W3yYEHHBIX (U3MYCCKUX MOJCICH: MaTepuaibHas TOYKa,
WHEpIHaTbHAs CHCTeMa OTCcUYéTa, aOCONFOTHO TBEPAOE TENO, WIACAITBHBIN Ta3, MOJEIN CTPOCHHUS Ta30B,
JKAIKOCTEH M TBEPIBIX TEII, TOUCTHBIA AICKTPHUUSCKIH 3apsT TP peIIeHNH GU3NIECKUX 3a7ad;

pacrno3HaBath (PU3MUYECKUE SBJICHUS (TIPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIAPHO-KMHETHYECKON TEOpUH CTPOCHHS BEIIeCTBA W JIIEKTPOJMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOpEHHOE MPSMOJIMHEIHOE NBIKEHHE, CBOOOJHOE MaJeHHE TeN, IBIKEHHE IO OKPYKHOCTH,
WHEpLUs, B3auMojeicTeue Tei, nuddysus, OpOYHOBCKOE JNBIKEHHE, CTPOCHUE KHUJIKOCTSH M TBEPIBIX
TEN, W3MCHECHHE 00BEMa TeNl NpH HarpeBaHWu (OXJIAKIACHWU), TCIUIOBOE PAaBHOBECHE, HCIApCHUE,
KOHJCHCAITUS, TUIABJICHNE, KPUCTAUTN3aINs, KATIEHHE, BIaKHOCTh BO3/[yXa, MOBBIIIIEHUE JTABJICHHUS ra3a
MIPH €r0 HarpeBaHWU B 3aKPBITOM COCYE, CBA3b MEXKIy IMapaMeTpaMH COCTOSHUS raza B M30IMpoIeccax,
3JICKTPU3ALUS Tell, B3AUMOJICHCTBHE 3apsI0B;

OTHCHIBATh MEXaHWUYECKOE JBIDKEHHUE, WCIIONB3ys (DM3WYECKHEe BEIHYUHBI: KOOPAHWHATA, MYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHe, Macca Tena, CHjla, WMIYJIbC Tela, KWHETHYEeCKas JHeprus,
MOTCHIIHAJIbHAS SHEPrusi, MEXaHU4ecKas padoTa, MEXaHU4eCKass MOITHOCTh; MPU ONMUCAHUH MPABUIBHO
TPaKTOBAaTh (U3NYECKUH CMBICT HCIOIB3YEMBIX BEIMUYWH, WX O0O3HAYECHHS W EIUHHIIBI, HAXOIWTH
(hopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHYUHY C IPYTHMH BETHYNHAMI,

ONKCHIBATh M3y4YCHHBIC TCILIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SIBIICHUS, MCIONB3Ys (DU3MUSCKUE
BCJIMUMHBI, JIABJICHHUE Ta3a, TEMIIEparypa, CPEAHsSI KHHETUYEeCKas SHEPTUs XaOTHUECKOTO JBIIKCHHS
MOJIIEKYJI, CpEAHEKBaApaTHYHasl CKOPOCTh MOJIEKYJ, KOIMIECTBO TEIUIOTHI, BHYTPEHHSS dHEPTHA, paboTa
raza, Ko3()(OUIMEHT MOJIE3HOTO JCHUCTBUS TEIUIOBOTO JBUraTelIs; MPH OMUCAHUW NPABHIBHO TPAKTOBATh
(U3MYECKUIT CMBICIT HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAYCHHUS M CIUHUIBI, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIONINE MAHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMHU BETHIHHAM;

OTHCHIBAaTh W3YYCHHBIE OJIIEKTPUYECKHE CBOWCTBA BEMIECTBA W DIEKTPUUECKUE SIBICHUS
(mpouecchl), uUCTHONB3ys (UINUECKUE BEIUYUHBL: DICKTPUYECKUH 3apsd, JJIEKTPHYECKOEe TOJE,
HANPsHKEHHOCTh TOJIsI, MOTEHIMAJNl, PA3HOCTh ITOTCHI[MAJIOB; MPU OINWUCAHUHM MPABHILHO TPAKTOBATh
(U3MYECKUIT CMBICT HCIIONB3YEMBIX BEIHYMH, WX OOO3HAUYEHHWS W EJUHHIBI;, YKa3bIBaTh (HOpMYIIHI,
CBSI3BIBAIOIIHUE TAHHYIO (PU3UYCCKYIO BEJIUYHUHY C APYTUMHU BEIMYMHAMU;

aHAJIM3UPOBATh (PU3NYCCKUE TPOIECCHI U SBJICHUS, UCIIONB3Ys (PU3MUECKHEe 3aKOHBI U MPUHIIMITHL:
3akoH BcemMupHoro tsaroteHus, |, |1 u 1l 3akonsr HetoToHA, 3aK0H COXpaHEHUsT MEXaHUYECKOH SHEPTHUH,
3aKOH COXPAaHEHHWS WMITYJbCa, MPHUHIUI CYNEPIIO3UIMH CWJI, MPUHIUI PaBHOMIPABUS WHEPIIUATBHBIX
CUCTEM OTCYETa, MOJICKYJIIPHO-KUHETHUYECKYI) TEOPHUIO CTPOCHHUS BEIIECTBA, a30BbIC 3aKOHBI, CBSI3b
cpenHell KHHeTUYEeCKOH SHEPTUH TEIUIOBOTO JIBWKEHHUS MOJIEKYJ ¢ aOCONOTHOM TeMIlepaTypou, MmepBbhIi
3aKOH TePMOJMHAMHUKH, 3aKOH COXPAHEHUS NEKTPUIECKOro 3apsia, 3akoH KyrnoHa, mpu 3TOM pa3nnyarb
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHS (TpaHMIIBI, 00JacTH)
MIPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE TPUHITUIBI JIEHCTBUS MAIIWH, NPUOOPOB W TEXHHYECKUX YCTPOHCTB;
pas3juuaTh YCIOBHUS MX 0€30MACHOTO MCIIOIL30BaHMS B TOBCEIHEBHOM KU3HHU,

BBITMIOJIHATh  9KCIIEPUMEHTHI 10 HCCIICAOBAHMIO (DU3WYECKMX SBJICHHUM M IPOIECCOB C
WCTIOJB30BaHUEM NPSMBIX M KOCBEHHBIX H3MEPEHUH, MpH 3TOM (HOPMYJIHMPOBATH MpoOieMy/3afnady u
TUNOTE3y y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000PYI0BaHHUS, IPOBOANTH
OTBIT ¥ (HOPMYJIUPOBATH BHIBOIbI;

OCYIIECTBIATh IMPSIMbIE U KOCBEHHBIC WM3MEpPEHUS (PU3MYECKHUX BEIUYHMH, TPU 3TOM BBIOMPATh
ONTUMAIBHBIA CIIOCO0 W3MEPEHUS U KCIOJb30BaTh W3BECTHBIE METOJIBl OICHKH IOTPEIIHOCTEH
WU3MEPEHUN;

MCCIIEIOBATh 3aBHCUMOCTH MEXKIy (DH3MUECKUMHU BEIIMYMHAMU C KCIIOJIB30BAHUEM TPSMBIX
W3MEPEHHIA, TPH STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJIbTaThl OJYYSHHON 3aBUCUMOCTH
(U3MYECKUX BEIMYUH B BH/IE TaOIHII U TpadUKOB, JAejaTh BHIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHHMS,

co0JIr01aTh mpaBuiia 0e30MacHOro TPyJa IpU MPOBEACHHHM HCCICAOBAHUN B pamMKax ydeOHOIO
IKCIIEPUMEHTa, Yy4YeOHO-UCCIIEOBATENIbCKOH H  TPOSKTHOW JEATEIBHOCTH C  UCIOJB30BAHUEM
WU3MEPUTEIBHBIX YCTPOWCTB U 1A00PATOPHOTO 000PYAOBaHUS;

peliath pacyéTHBIC 3aJa4yd C SBHO 3aJaHHOM (PU3MYECKOH MOJCINBIO, HCIHOJB3Ys (PH3nUecKue
3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJaud BHIOMpaTh (DU3MUYCCKYIO MOJE/b, BBIACIATH



¢du3ndeckue BEMMUUHBI M (HOPMYIIBI, HEOOXOAUMBIE IS €€ pPelIeHHs, IPOBOAUTD PACUETHI U OIIEHUBATH
PEaNbHOCTD MOYYEHHOTO 3HAUCHHS (PU3NIECKON BEITHINHBI;

pemaTb KaueCTBEHHBIC 3a/la4d: BBICTpAaHBATh JIOTHUECKHM HEMPOTUBOPEUYHMBYIO ILEMOYKY
paccykKaeHui ¢ Onopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NYECKUE SIBIICHUS;

HCIIONIb30BaTh MPH PEUICHHH Y4eOHBIX 3a1ad COBPEMEHHBbIC MH()OPMAIIMOHHBIC TEXHOJIOTHU JUIS
MOWCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAlMH M TPEICTABICHHS YUeOHOH W HAyYHO-TIOIYJISPHOMN
WHQOpPMAaLUK, IMOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH IOIYyYaeMYIO
HH()OPMAITHIO;

NPUBOANTH NPUMEPHI BKIAa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(PU3MKOB B pa3BHTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B TMOBCEJHEBHOHM >KU3HHM UIA OOecHeueHHs
0e30macHOCTH TpH OOpamIeHUH C TPHOOPaMH M TEXHHYECKHMH YCTPOMCTBAMH, AL COXPAaHEHUS
30POBBS M COONIOICHNST HOPM DKOJIOTMYECKOTO MOBECHHS B OKPYKAIOLIEH Cpeae;

paboTaTh B Tpymme C BBIIOJHEHHEM pa3IHYHBIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYIIBI, PAIMOHANBHO paclpeieNsiaTh OOS3aHHOCTH M IUIAHWPOBATH JEATEIBHOCTh B HECTaHAAPTHBIX
CHUTYaIUsX, aJIeKBaTHO OLIEHHBATH BKJIAJ K&KIOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCMaTpUBaeMO
npoOIeMBI.

K konmy o0y4enus B 11 ki1acce nmpeaMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTh y OOYHYAONUXCS YMEHHUH:

JEMOHCTPHPOBATh HAa MPHMEPaxX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM Hay4YHOI
KapTHHBl MHUpa, B Pa3BUTUU COBPEMEHHOH TEXHWKM M TEXHOJOTHH, B MPAaKTHYECKOW AEATEILHOCTH
JFOJIEH, IEIOCTHOCTh M €IMHCTBO (PU3NUECKOIl KapTUHBI MHPAa;

YUUTBIBATh TPAHUIIBI TIPUMEHEHHS M3YYCHHBIX (PU3MYECKHX MOJAEJCH: TOUCUHBIH 3IEKTPUICCKUI
3apsill, Tyd CBETa, TOUCYHBIH MCTOYHUK CBETA, SACPHAs MOJCIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO
spa MpU peieHnH GU3UIEeCKUX 3a/1ay;

pacmo3HaBaTh (u3NYEeCKHe sBIeHHsS (IPOIlecChl) W OOBSICHATH WX Ha OCHOBE 3aKOHOB
9NIEKTPOAMHAMHUKA W KBAaHTOBOM (M3WKU: SJEKTpHUYECKas MPOBOAMMOCTh, TEIIOBOE, CBETOBOC,
XUMHAYECKOe, MarHUTHOE JCHCTBHS TOKa, B3aHMMOJCHCTBHE MAarHHUTOB, JIEKTPOMArHWUTHAs WHIYKIIWS,
JeCTBHE MAarHUTHOTO TOJS Ha TPOBOJHHMK C TOKOM W JABWKYIIMHCS 3apsij, JJIEKTPOMarHUTHBIC
KoJieOaHUsI H  BOJHBI, MPSIMOJIMHEHHOE pAaclpOCTpaHEHHWE CBETa, OTpaKEHUE, NpEIOMIICHHE,
uHTepepeHnus, Tupakuus W MOJSIPH3ALUs CBETa, JUCIEPCUsi CBETa, (OTOINEKTPUUECKUN IPPEeKT
(poToapdexr), cBeroBoe naBIeHHE, BO3HUKHOBEHHE JIMHEHYATOro CIIEKTpa aToMa BOAOpOJA,
€CTECTBEHHAs! M HCKYCCTBEHHAs! paINOAKTHBHOCTB;

ONMCHIBATh W3y4YCHHBIC CBOWMCTBA BEIISCTBA (DJIIEKTPUYECCKHE, MArHUTHBIC, OINTHYECKHE,
ANEKTPHYECKYIO POBOIUMOCTD PA3IMYHBIX CPEI) M HJICKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTIONB3YS
(u3uYecKue BeTMYMHBL: HIEKTPUUECKUN 3aps]], CHIIa TOKa, DJIEKTPHIECKOE HANPSDKEHUE, SJIEKTPUIECKOe
COIIPOTHBIICHHE, PA3HOCTh TIOTCHIIUANIOB, YJIEKTPOBIKYINAs CHIla, padoTa TOKA, HHAYKIUS MAarHUTHOTO
noJs, cuia Amrnepa, cuina JlopeHna, HHIYKTHBHOCTD KaTYIIKH, SHEPTHsl DJIEKTPUIECKOT0 ¥ MarHUTHOTO
HoJIed, Mepro M YacToTa KoJeOaHWi B KoJje0aTenbHOM KOHTYpE, 3aps] M CWiIa TOKa B Mpolecce
TapMOHHYECKHX AJIEKTPOMAarHUTHBIX KoJieOaHMid, POKYCHOE pacCTOSHUE U ONTUYECKAs CUJIA JIMH3BI, TIPH
OIMCAaHWW TIPABHIBHO TPAKTOBATh (DU3WYECKUH CMBICT HCIOJNB3YEMbBIX BEJIIMYMH, WX O003HAYCHHS W
€AMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJAaHHYIO (HU3MYECKYyI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMY;

OIMCHIBATh HM3YYEHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCHOJIB3Ys (U3NUECKHE BEITHYHHBL:
CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M 4aCTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOL
NoJypacnaa, HEPrusl CBSI3H aTOMHBIX SIAE€P, IPH ONHCAHUH NPABUIIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMBIX BEIIMYMH, UX OOO3HAUCHHS W CIUHHIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIUE TAHHYIO
(U3NYECKYIO BEIUMYHMHY C IPYTHMU BEJMYUHAMU, BEIYUCIISTH 3HAYeHUE (DU3NIECKOI BETMUMHEI,

aHATM3UPOBATh (PHU3MUYECKHE MTPOLECCH U SBICHUS, UCIONB3Y (PU3MUECKHE 3aKOHBI U TPUHIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEJOBATENFHOTO ¥ MapajuielIbHOrO COSJMHEHUsT IPOBOJHUKOB, 3aKOH JIkoysi—
JleHna, 3aKOH AJIEKTPOMArHUTHOW MHJIYKIIMH, 3aKOH MPSIMOIUHEWHOTO paclpOCTpaHEHHs CBETa, 3aKOHBI
OTpPaKeHMsI CBETa, 3aKOHbI NPEIOMICHHS CBETa, ypaBHEHHEe OJWHIITeHHa s (oTtodddekra, 3akoH
COXpAHEHHUs SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAHEHHUS JIEKTPHUECKOTO 3apsja, 3aKOH
COXPaHEHMSI MacCOBOT'O YHMCIIA, MOCTYIaThl bopa, 3aK0oH paJoakTHBHOTO pacmajia, Mpu 3TOM Pa3IHdaTh



CIIOBECHYIO ()OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOEe BBIPAKCHHE M YCIOBHS (IPaHUIbI, 00JIAaCTH)
IPUMEHUMOCTH;

OTIPEJIeNIATh HANpPaBICHWE BEKTOpAa MHAYKUUH MAarHUTHOTO IOJISi MPOBOJHUKA C TOKOM, CHIIBI
Awmmepa u cunbl Jlopenna;

CTPOUTH U ONUCHIBATH N300paKEHHE, CO31aBAEMOE IIOCKUM 3€PKaJIOM, TOHKOHN JINH30H;

BBINIOJIHATh JKCHEPUMEHTHl II0 HCCICNOBAHUIO (U3UYECKUX SBICHUH M MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHMH: MpH 3TOM (hopMyiaHpoBaTh Hpoliemy/3amady M
TUIIOTE3Y yueOHOro SKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000PYA0BaHMUs, IPOBOAUTh
OMBIT ¥ (POPMYIIMPOBATEH BBHIBOIBI;

OCYILIECTBIISITh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKMX BEJIMYMH, NP STOM BBIOMpATh
ONTUMAJILHBI CHOCO0 WM3MEPEeHUs] M UCIOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPELIHOCTEH
HW3MEPEHU;

UCCIIEIOBAaTh 3aBUCHMOCTH (DM3MUYECKHX BEIHUYMH C WCIONB30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (DMKCHpPOBATH PE3yIbTaThl MOJYYCHHOW 3aBHCUMOCTH (HUIMUECKUX
BEJIMYMH B BHJIE TaOIUI U rpauKoB, AETIaTh BBIBOJABI IO PE3YJIbTATAM HCCIICIOBAHMS;

cobmonars npaBuia 0€30MacCHOrO Tpylda HpPU MPOBEIEHUM HCCIIEAOBAaHMN B paMKax ydeOHOro
JKCIIEPUMEHTa, Y4YeOHO-HCCIIEZIOBATEIbCKOW W TPOEKTHOH  JESITENbHOCTH C  HCHOJIBb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUS;

pewmiath pacuy€THBIC 3aJaud C SBHO 33aJaHHOM (DU3MYECKONl MOIENbI0, MCIONb3YysA (U3NYECKUe
3aKOHBI W MPUHIMIBI, HA OCHOBE aHaJM3a YCIOBHS 3a/Ja4d BHIOMpaTh (PU3NYECKYI0 MOJEINb, BBIICISATDH
¢u3nyueckue BeIHMYMHBI U POPMYITBI, HEOOXOAUMBIE IS €€ pellieHHs, POBOANUTH PACYETHI U OLICHUBATD
PeaIbHOCTh NOJTYYEHHOI0 3HaYeHUs (PU3NUECKON BETUUMHBI;

pemarh KadyeCTBCHHBIC 3a/la4d: BBICTPAMBATh JIOTHUECKHM HEMPOTUBOPEUYHMBYIO IIEMOYKY
paccyKAeHui ¢ Onopoi Ha U3yUYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUECKHUE SIBIICHUS;

WCIIOJIb30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBPEMEHHBbIE MH(OPMALMOHHBIC TEXHOJOTHH UIS
MIOWCKA, CTPYKTYPUPOBAaHUS, WHTEPHPETALMH W TMPEACTABICHUS Y4eOHOH M Hay4yHO-TOIMYJISPHON
WHQOpPMAIUK, IOMYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH IOIyYaeMYrO
UHQOPMAIHIO;

OOBSICHATh NPUHLMIIBI J€HCTBUS MAallMH, NPHOOPOB M TEXHUYECKHX YCTPOMCTB, pa3auyaTh
yCIIOBHS MX 0€301acCHOT0 MCIIOIB30BaHUS B TOBCEHEBHOW KH3HHU;

NPUBOJIUTH MPUMEPHI BKIIAJIa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TPOLIECCOB OKPYKAIOILIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO0 (U3MKE B IMOBCEIHEBHOH >KM3HHM Ui oOecreueHHs
0e30macHOCTH TpH OOpallleHMH C NpuOopaMu W TEXHUYECKUMH YCTPOWCTBAMHM, JUII COXPaHCHUS
3/10pOBbS U COONIOICHHUS HOPM HKOJIOTMYECKOTO TOBEICHHS B OKPYXKAIOLIEH cpeae;

paboTaTh B Tpymme C BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX POJEH, IUIaHHPOBaTh padoTy
TPYIIBI, PAllMOHATIBHO paclpe/eNiiTh OOSA3aHHOCTH W IUIAHWPOBATh JCSTENbHOCTh B HECTAHIAPTHBIX
CUTYAIIUsIX, aJIeKBATHO OIICHUBATDH BKJIAJI KAXKIOTO M3 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBAEMOi
MPOOIIEMBI.



TEMATUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne o/ HaunMeHoBaHue pa3jaeioB U TeM KosmuectBo yacoB DJIeKTpOHHbIe (M (ppoBLIe) 00pa3oBaTeJbHbIE
MPOrpamMMbl Bcero pecypchbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®du3nka U METOJIbI HAYYHOTO MMO3HAHUS 2 bubanoreka IOK https://m.edsoo.ru/7f41bf72
HUroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubmnoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 Bubmnoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXPAHCHHUS B MEXaHUKE 6 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
HWroro mo paznemy 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 %COI;(;IB;’I MOTICKYTAPHO-KHHCTHACCKON 9 bubaunoreka ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10 bubmmoreka ITOK https://m.edsoo.ru/7f41bf72
33 Arperatuste coctomu seecTsa 5 BuGmorexa OK hitps:/imedsoo.ru/7f41bf72
Hroro mo paznemy 24
Paznea 4. JJIEKTPOJJUHAMUKA
41 ‘ DJIeKTpOCTaTHKA 10 Bubmnoreka IOK https://m.edsoo.ru/7f41bf72
42 Moctommu anerapirectui Tox. 12 BuGnorexa IOK hitps:/im.edsoo.ru/7141bf72
Hroro 1o pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

HanmeHoBaHHe Pa3esioB U TeM KosnuecTBo 4acos

Ne n/m
IporpaMmabl Bcero

JyekTpoHHbIe (LM (POBLIE) 00pa3oBaTe/IbHbIE
pecypcsl

Paznea 1. JJIEKTPOANHAMMUKA
MarsauTtHoe noje. DIeKTpoMarHuTHas

1.1 11 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
HUHAOYKIHUA
HWroro mo paznemy 11
Pa3nen 2. KOJIEBAHHUS 1 BOJIHBI
2.1 Mexanuueckue u s1eKTpOMArHHTHbIC 9 Bbubmmoreka ITOK https://m.edsoo.ru/7f41c97c
KoJieOaHus
2.2 Ef)i)i?mecme M STCKTPOMATHHUTHBIC 5 Bubmuoreka ITOK https://m.edsoo.ru/7f41c97c
2.3 Onrrka 10 bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paznen 3. OCHOBBI CIIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CTIEIMATTEHOM TEOPUH

3.1 4 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIbHOCTH
Uroro no pazpeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DIEMEHTEHI KBAHTOBOM OIITHKH 6 Bubmmoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmunoreka [{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S,IpO 5 Bubmuoreka ITOK https://m.edsoo.ru/7f41c97c
Uroro o pazaeny 15
Pazngen 5. 3JIEMEHTBI ACTPOHOMUMU U ACTPODPU3UKHU
5.1 DJIeMEHTBI ACTPOHOMHH U acTPOPU3UKU 7 bubaunoreka [{OK https://m.edsoo.ru/7f41c97c
HUroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0m1aromiee NOBTOPEHUE 4 bubmnoreka L{OK https://m.edsoo.ru/7f41c97c
HWroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68
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