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[Iporpamma 1o ¢u3uke 6a30BOTO ypOBHS Ha ypPOBHE CpEIHEro OOIIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KCHMH M TpeOOBaHM K pe3yjabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a Takxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLICTIIIUY MpenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii  ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Copnepxanue nporpamMMbl 10 (UM3MKE HaNpaBlIeHO Ha (POPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXIIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3ybTaThl OCBOCHHS Kypca (PU3UKH: TMUYHOCTHBIC, METaNpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM

YpOBHE).

[Tporpamma o (pu3mKe BKIIOYAECT:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIC PE3yAbTAThI MO roJIaM O0yUYeHUS;
coziepkanue yueObHoro npeamera «Ou3nka» 1o rojgam o0ydeHUs.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoid reorpadueil u actpoHoMuei. Mcnoap3oBaHWE W aKTUBHOE
npUMeHeHHe (pU3nYecKUX 3HaHUM ONpeessieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTUM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJIYYEHHS HOBBIX MAaTEpUaAJIOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAHUE YMEHUN NPUMEHSTh
HaYYHbII METO/] MO3HAHUS ITPH BHIMOJHEHUH UMHU Y4€OHBIX HCCIICIOBAHUI.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UJIEH,
KOTOpPBIE MOKHO pPacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEHM KypC SIBISIETCS JIOTHUECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKH 00beTUHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBIseTcss (OPMUPOBAHHUE MPEACTaBICHUM O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. Eé peam3anus npeaArnojIaraCT UCIoOJIb30BAHUC T'YMAHUTAPHOI'O
INOTCHIHAJIa (I)HBH‘-ICCKOﬁ HAayKH, OCMBICJIICHHUC CBA3U pa3BUTUS (pI/I3I/IKI/I C Pa3BUTHEM OGI_LICCTBa, a
TaKXE C MUPOBO33PCHYCCKUMHA, HPABCTBCHHBIMU U 3KOJOTHYCCKUMU HpO6J'IeMaMI/I.

Hoes npuknaonoti nanpasnennocmu. Kype pusmku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.



Hoes sxonoeuzayuu peannsyercss MOCPEICTBOM BBEICHUS DIIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (QHU3MKH Ha ypOBHE cCpelHero oOuiero odpazoBaHus
SBIISIOTCS (pU3MUecKue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKType HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLECCOB).

CHCTEeMHO-IEITEITLHOCTHBIN MOAX0J] B Kypce (PM3MKHM peamn3yercsl MPekae BCEro 3a CUET
OpTraHM3aINHN AKCIEPUMEHTAIBHON JEATEIBHOCTH oOyuaronuxcs. st 6a3oBoro ypoBHsS Kypca
(GU3UKH — ITO UCMOJB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUECHHUYECKUX TPAKTUYECKUX padoT. BblieneHre B yKazaHHOM IEpEYHE JIaDOpPaTOPHBIX padoT,
MPOBOAMMBIX JJIE KOHTPOJS W OIEHKH, OCYIIECTBIISCTCS YYaCTHHKAMH 00pa30oBaTEIILHOTO
nporiecca UCXO/s U3 0COOCHHOCTEH TUTAHUPOBAHMS U OCHALCHUs KaOuHeTa (usuku. [Ipu sToM
oOecnieunBaeTcs OBJIAJCHHE OOYYaIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIIC/IOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bosnbioe BHUMaHUE yAEISIETCSl PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX 3adad. [Ipu stom
JUTSL PACYETHBIX 3a71a4 TIPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 3aJIaHHON (DU3MYECKON MOJECIBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypca,
TaK W UHTETPUPYS 3HAHMUS M3 Pa3HBIX pas3AesioB. i KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBACHEHHE TMPOTEeKaHWs (UIUYECKUX SBJICHHM W TPOIECCOB B
OKpYXKarolled >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJISi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusmMu PIOC COO k MarepuanbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3ydaThCsl B YCJIIOBHUSX MPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBHAX
MHTETPUPOBAHHOIO KaOMHETa MpPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B xabunere dusuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHoe 0O0OpYyIOBaHUE Ul BBINOJHEHUS YKa3aHHBIX B
porpaMMe 1o pU3KUKe yUYeHUYECKUX MPaKTHUECKUX padoT U IEMOHCTPAI[MOHHOE 000pYAOBaHNUE.

JleMoHCTpaliioHHOE 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHedrBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MPOrpaMMme Mo
(1)I/ISI/IK€ KJIFOUYCBbBIX )IGMOHCTpaHHi/JI AL UCCICAOBAHUSA H3YYaCMBIX SIBJICHUN U IIpo1ECCOB,
OMITUPUYCCKHX U (bYHJIaMeHTaJ'II)HBIX 3aKOHOB, UX TEXHUYCCKUX HpHMCHCHHfI.

JlaboparopHoe 00opynoBaHuE U1 YHeHUYECKUX IPAKTUUECKUX pabOT GOopMUpPYETCsI B BUJIE
TEMAaTUYeCKUX KOMIUIEKTOB M oOecneuumBaeTcs B pacu€Te OJHOro KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX HMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LIEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

dbopMupoBaHHE HHTEpeca U CTPEMJICHHsS OOYYalOIIMXCS K HAy4HOMY H3YYEHUIO MPHUPOJBDI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEJCTABICHU O HAYYHOM METOJIe MO3HAHUS U (HOPMUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHM SIBJICHHUSIM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHHs] OCHOB CTPOCHUSI MAaTCPUU U
byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

dbopMUpOBaHHE YMEHUN OOBSCHSTH SIBJICHUS C UCTIOIb30BaHUEM (PU3NICCKUX 3HAHUN U HAYIHBIX
JI0Ka3aTeNbCTB;

dbopMUpOBaHUE TPEJCTABICHUNA O poiH (DU3UKHU IS Pa3BUTHsSL JPYIrUX ECTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTrokeHre 3TUX Ieieid 00ecreunBaeTCsl PElICHHEM CIEAYIONIMX 3ajad B IpOIecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYasl MEXaHHKY, MOJICKYSIPHYIO (U3HKY, SJEKTPOAMHAMHUKY, KBAaHTOBYIO (H3HMKY WU
AIIEMEHTHI aCTPOPU3UKU;

dopMupoBaHHE YMEHUIH NPHUMEHSATH TEOPETHUECKHE 3HAHMS IS OOBSCHEHHS (PU3NIECKUX
SIBIICHU B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJJaHHOW (PU3NUECKOW MOEIBIO, 3a/1ad,
HOAPa3yMEBAIONINX CAMOCTOATENIFHOE CO3JaHue (U3MUYECKOM MOJeNN, aJeKBaTHOW YCIOBHUSIM
3a/1a4H;

NOHMMaHWe (HU3MYECKUX OCHOB ¥ NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOLIYIO CPENY;

OBIIQJICHUE METOJAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHMUS M TPOBENEHUS (PU3MUECKUX
9KCIIEPHMEHTOB, aHAJIM3a M WHTEPIpPETalud WHPOPMAIMU, OINPEICICHNUs JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;

CO3JJaHME YCJIOBUHM JJIsI Pa3BUTHS YMEHHH MPOEKTHO-HCCIEIOBATENBCKOH, TBOPYECKOM
NEeSITETTHHOCTH.

Ha wsyuenune ¢usuku (6a30BBI YpOBEHB) Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUs
orBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Hezeno), B 11 kiacce — 68 yacos (2 yaca
B HEJIETTIO).

[Ipennaraemslii B mporpaMme o (pu3uKe NepedeHb JIabopaTOPHBIX U MPAKTHUECKUX padoT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEIb J€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX paldoT U
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3zpnen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS

®usnka — Hayka o npupozae. Haydunsle MeToabl MO3HaHUSA OKpYKarollero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MIPOLIeCCe MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.



MonenvupoBanue (HU3UYECKUX SBICHUN W TporieccoB. Hayunbeie rumote3sl. dusndeckue
3aKOHBI M TEOpUU. ['paHUIIbI MPUMEHUMOCTH (HPU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (POPMUPOBAHHMU COBPEMEHHOW HAyyHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Llemoncmpayuu

Amnasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pa3zgen 2. MexaHnuka
Tema 1. Kunemamurka

Mexannueckoe naBukeHHE. OTHOCUTEIBHOCTb MEXAaHMUYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpEHME

MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIl0KeHUE NEepeMELCHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPsSMOJIMHEHHOE ABIMKeHME. [ 'paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MAaTEPUAIIBHON TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpuBonuHeliHoe naBukeHUE. [IBM)KEHME MAaTEpPHAIBHOM TOYKM 10 OKPYKHOCTH C
MIOCTOSIHHOM IO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTS, IMHEIHAs cKkopocTk. [lepuon u yacrora

oOpainenus. [leHTpocTpeMHUTEIEHOE YCKOPEHHE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPSIIOB,
LETIHBIE U PEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UIUTFOCTPAINS KUHEMATHUECKUX XapaKTEPUCTHK JIBUXKECHUS.
[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
H3mepeHne ycKopeHus CBOOOIHOTO MaICHHUS.

HampaBnenue ckopocTy npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopuule pabomoi



W3ydeHne HepaBHOMEPHOIO JBUKCHHUS C LIENbIO ONPENEICHUS] MTHOBEHHONW CKOPOCTH.

HccenenoBanue COOTHOIICHUS MEXK Y ITYTSIMU, IIPOMICHHBIMU TEJIOM 3a IIOCIE0BATEIbHBIC
paBHBIE IIPOMEXYTKH BPEMEHM IIPM PAaBHOYCKOPEHHOM JIBHJKEHUHU C HA4aJbHOU CKOPOCTBIO,
PaBHOM HYJIIO.

N3yuyenue aBUKEHUS LIApPUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunun otHocurenbHocTH [Manumnes. IlepBrbiit 3akon HeroToHa. MHepiuanbHble CUCTEMBbI
orcuéra.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cuia. Bropoit 3akon Hblorona mns
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

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

Tpenune. Buabl Tpenus (1mokos, ckoibxkeHus:, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbKEHUsSI U cuia TpeHus nokosi. Koaddunuent tpenns. Cuna cOnpoTUBICHUS TIPU
JIBYDKEHUU TeNa B )KUJKOCTH MJIU rase.

HOCTyrIaTCJ'ILHOG H BpallaTCJIbHOC IBUKCHUC a0COJIIOTHO TBépI[Ol"O TCIAa.

MOMEHT CHUJIbl OTHOCUTEIIBHO OCH BpalliCHUA. IInedo cunel. YcnoBus PaBHOBCCHA TBépI[Ol"O
TCia.

Texumueckne YCTpOfICTBa U MPAKTUYCCKOC TMPUMCHCHUC: TMMOAIIMNITHUKH, AOBHUKXCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBiieHue nHEpLHH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3axkoH HeroTOHA.

H3mepenue cuil.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena nmpu ycKkOpeHHOM MOIBEME U MTAJICHUU.

CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJIBXKCHUA.



VYcnoBus paBHOBeCcHUsl TBEPAOTO Tena. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3ydeHne nBMKEHUS OpyCcKa MO0 HAKJIIOHHOW TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTrOCTH, BO3HHKAIOIIUX B NMPYXHHE M PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBui paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPALLICHUS.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

HMnynbc MaTepuallbHON TOUKM (Tella), CUCTEMBl MaTEpUANIbHBIX TOUEK. MIMIynbC cuilbl U
M3MEHEHHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora crinel. MOMIHOCTE CHIIBL.

Kunernueckass sHeprus MarepuaibHOM TOUkH. Teopema 00 M3MEHEHMM KHUHETUYECKOU
JHEPrUu.

[TorenuuanbHas sueprus. [loTeHIMaNbHAsA SHEPTUs yOPYro AepOPMUPOBAHHOMN PYKUHBI.
[ToreHuuanbHas 3HEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.

HOTCHI_II/IaHBHbIe N HCIIOTCHIMAJIbHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHIHUAJIBHBIX CHJI C
W3MEHCHHEM MEXaHHICCKOM SHEPTHUU CUCTCMBI TCIIL. 3aKkoH COXpaHCHUA MEXaHUYECKOM OHCPIHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE JIBMKEHUE.

[Tepexon mOoTeHIIMATBHON YPHEPTHH B KHHETUUYECKYIO M O0paTHO.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

I/I3yquI/IC a0COJIFOTHO HEYIpyroro yaapa C IIOMOIIbIO [IBYX OJWHAKOBBIX HHTIHBIX
MAassTHHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHMUYeCKOW JHEpPruu Teja Ha
IpUMepe pacTsHKEHHsI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIE TTOJIOKCHHS MOJICKYJIIPHO-KHHETUYECKOW TEOPUH M UX OIMBITHOE 000CHOBAaHHUE.
bpoynosckoe asuxenue. uddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJI U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctosinaass ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KUHETUYECKOH TEOpHUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHUYECKOH SHepruu
TEIJIOBOIrO JABMKEHMS yacTull ra3a. [[Ikana remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kianeiipona. 3akon [laneroHa. M3ompoliiecchl B UI€aIbHOM Tra3e ¢ MOCTOSSHHBIM
KOJIMYECTBOM BEIIECTBA. ['paduueckoe NTpEACTaBICHHE H30IMPOIECCOB: H30T€pMa, H30X0pa,
n3obapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OHBITLI, JA0Ka3bIBAOUEC OUCKPETHOC CTPOCHUEC BCHICCTBA, q)OTOl"pa(bI/II/I MOJICKYJI
OPraHu4YCCKux COCJIMHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.
Moenb, WILTIOCTPUPYIOIIAs TPUPOILY AABICHHS Ta3a HA CTEHKH COCY/a.

OMBITHI, WJUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UJI€aTbHOTO T'a3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

OnpeneneHne Macchl BO3/yXa B KJIAcCHOM KOMHAaTe Ha OCHOBE M3MepeHHH 00BEMa
KOMHATBHI, IABJICHUS M TEMIIEPATYPHI BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKITY MTapaMeTpaMHu COCTOSTHUS Pa3peKeHHOTO ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucTeMa. BHYTpEHHsISI DHEPTUS TEPMOJUHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KomndecTBO TETUIOTH U paboTa. BHYTpEHHSST SHEPTUS 0JTHOATOMHOTO
U7eanbHOT0 raza. Buasl Teronepenadn: TeIoNpOBOAHOCTh, KOHBEKIUS, M3Ty4eHUE. Y NeTbHas

TEMIOEMKOCTh BEIIECTRA. KomngecTBO TENIOTH IIpu TCIIonepeaayde.

[Tonsitue 06 agnabaraoM nporiecce. [1epBriil 3aKoH TepMoguHaMuKH. [IprmMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKH K u3ompoieccam. [ padudeckas naTeprpeTarus padboThI rasa.



Bropoii 3akon TepmonnaamMuki. HeoObpaTHMOCTh TPOIIECCOB B MMPUPO/IC.
Tennoble MamuHbl. [IpHHINTIBL AeiicTBUS TETIOBBIX MamuH. [IpeoGpa3oBaHust SHEPTUH B
TeIIOBBIX MammurHax. KoaddunueHT mone3noro nerctBus TerioBoi Mamunel. [{ukn KapHo u ero

KO3(PPHUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JBUTATENIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTPEHHEW SHEPrHM Teja NPU COBEPIIEHUH pPAaOOTHI: BBUIET MPOOKU U3

OYTBUIKH 0] AEHCTBHEM CIKATOI0 BO3/(yXa, HarpeBaHue 3(h)rpa B JIATYHHOM TPYOKE yTEM TpEHUS
(BHICOICMOHCTpAIIHS).

N3meHenune BHyTpEHHEH SHEpruu (TeMIepaTypsl) Teja Mpu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOTO JABUTATEs.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. azosvie nepexoont

[Tapoo6pa3oBanue u koHaeHcalus. Vicniapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmeHnHblil map. YnenabpHas TemioTra mnapoodpa3oBaHUsl. 3aBHUCUMOCTD
TEMIICPATYPbl KUIICHUA OT AaBJICHUA.

TBépnoe Teno. Kpucrammmyeckue u amopgHbie Tena. AHU30TPONHS CBOMCTB KPHUCTAJIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctaimuzauus. Y aeinbHas
TeruioTa riasiaeHus. Cyonumarius.

YPaBHeHI/Ie TEIUIOBOro OallaHca.

TexHuueckue yCTpOﬁCTBa U IMPAKTUYCCKOC TPHUMCHCHUC: THUTPOMETP U IMCUXPOMETP,

KaJIOPUMETP, TCXHOJIOTUH MOJYUCHUSA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
W HAHOTCXHOJIOI'NH.

Llemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu moHMKEHHOM JTaBJICHUH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

I[CMOHCTpaL[I/Iﬂ KpHUCTAJIJIOB.



Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

I/I3MepeHHe OTHOCHUTEIBbHOM BIAXXHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. ONEKTpuYeckuil 3apsa. JlBa Buaa 2JIEKTPUUYECKHUX  3apsJlOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuyHbli  2JIEKTpUYECKUN — 3apsi.
Onektpuueckoe mone. Hanpsok€HHOCTh snekTpuueckoro mnosd. [IpuHImMnD cyneprno3unuu

ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsyKEHHOCTHU IEKTPUYECKOTO MMOJIA.

Pabora cun anexrpocratuueckoro noss. [lorennuman. Paznocts norennuanos. [IpoBogHuku
U IUBJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JudnexTprudeckas NpoHULIaeMOCTb.

OnektpoéMkocTh. KonaeHcaTtop. DIeKTpOEMKOCTh IIIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yYCTpPOHCTBA M INPAKTUYECKOE IMPUMEHEHME: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
annapar, CTpyWHBII IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoaeicTBie HadIeKTPU30BAHHbIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHGKTpOéMKOCTI/I IJIOCKOT'O KOHACHCATOPA OT IJIoMaau IJIaCTHH, PACCTOSIHUA
MCXKIAY HUMHU U ﬂHBHeKTqueCKOﬁ IMPOHUITACMOCTH.

DHeprus 3apsKEHHOT0 KOHIAEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax



DJIEKTPUUYECKUN TOK. YCJIOBHUA CYIIECTBOBAHMS AJIEKTPUUECKOrO TOKAa. ICTOUYHUKHU TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHOG COIIPOTHUBJICHUE BCIIIECTBA.
HOCHGI[OB&TG.HBHOG, napajjiCjibHOC, CMCIIAHHOC COCAMHCHUE TPOBOJHHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371EKTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3yiekTpuueckoil nenu. Kopotkoe 3ambikaHue.

DIIEKTPOHHAs POBOAUMOCTD TBEPABIX METAILIOB. 3aBUCHMOCThH COITPOTUBIICHUS] METAIJIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaKyyM¢C. CpolicTBa QJICKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas IPOBOJUMOCTH IOJYNPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBoJHUKOBbBIE TPUOOPHI.

DNEeKTpUYeCKuii TOK B pacTBOpax M paciulaBaxX OdJIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOJIN3.

DnexTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
[Tna3ma.

TexHuYecKre yCTpOMCTBA U MPAKTHUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHHMKH TOKa, »JJEKTPOHArpeBaTelbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIBHBIC IPHOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYTIPOBOXHUKOBBIN U0, TAJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHJIbI TOKA U HAIIPSZKCHUS.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOIICPECUYHOTO CCUCHUSA U MaTCpUaJia.

CMmemranHoe COCAUHCHUEC ITPOBOJHUKOB.

HpHMOG HU3MCPCHUC BHCKTpOI[BI/I)I(YH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKAaHUC TaJIbBAHHUYCCKOI'O
9JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUA.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
ITpoBOAMMOCTB 3JIEKTPOIUTOB.
HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.



Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

W3ydeHne CMENIaHHOTO COSAMHECHHSI PE3UCTOPOB.

I/I3MepeHHe BHCKTpOI[BI/DKYH_[eﬁ CHJIbl HCTOYHHKA TOKAa U €Ir0 BHYTPCHHETO COMMPOTUBJICHUA.
Hab6monenue anexrpoinusa.

MesxknpeaMeTHbIe CBSI3H

Uzyuenue kxypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 Kkjacce OCYyIIECTBISIETCS C y4ETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meoswcnpeomemuvie nousimusi, CBA3aHHBIE C W3YYECHHEM METOJIOB HAYYHOT'O ITO3HAHMS:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOJIOJCHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelmieHue CUCTEMbl YpaBHEHUM, TMHENHHas (GyHKIus, napadona, runepbona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U WX MPOCKIMA HA OCH KOOPAMHAT,
CJIO)KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKUBOW mpupoje, auddysus, ocMoc, TeriooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEIJIOBOE PABHOBECHE), FJIEKTPUUCCKUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumusi: AUCKPETHOC CTPOCHHUC BCLICCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHass Macca, TCIIJIIOBBIC CBOICTBa TBép,I[BIX TCII, JKUJIKOCTEN U ra3oB, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoUaluAa, rajlBaHUKa.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: Ipeodpa3oBaHKe ABWKEHHUH C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, WCIOJIb30BAHUWE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYE€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM UYHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOTWMH,  JJEKTpOCTaTHYECKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, AJIEKTpOHArpeBaTelbHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TaJTbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA



ITocTostHHBICE MarHuTHL. B3auMonaeicTBHE NOCTOSHHBIX MAarHMTOB. MarHmTHOE MOJIE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyNIeprIO3UIMA MarHUTHBIX o€, JIMHUM MarHUTHOU
uHaykud. KapTtuna aimHui MarHUTHOM MHYKIIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

MarauTtHoe noJjie IpOBOJAHMKA ¢ TOKOM. KapThHa JWHMM MHAYKUMA MAarHUTHOTO MOJIA
JUTMHHOTO TIPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOIO MPOBOAHUKA, KATYIIKHM C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, €€ Moayiabp M HampaBleHHE. J[BUKeHHE 3apsyKEHHOW 4YacTULbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBeHue DIEKTPOMArHUTHOM HMHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HMHAYKIUH.
DNEeKTpOoABMKYLIAs CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHOM nHAyKunu Papanes.

BI/IXpCBOC QJICKTPHUUYCCKOC II0JIC. QHCKTpO,HBI/I)Ky'H_IaSI CuJla HMHAYKIUKU B IIPOBOJHHUKCE,
ABVOKYHIEMCS MMOCTYIATCIIBHO B OAHOPOJHOM MAariHMuTHOM I10JIC.

IIpaBuno Jlenna.

WNHAyKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DIEKTPOJBIDKYILAS CUJIa CAMOUHYKLIMH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

Texumdyeckue yCTpOfICTBa U  HOPAKTHYICCKOC TIPHUMCHCHUC. TIOCTOSAHHBIC MArHHWTHI,
QJICKTPOMATrHUTHI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIIUOHHAA I1CYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.
JIMHUY MHIYKIMU MAarHUTHOTO MOJIA.
BzaumopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTh 3J'IeKTpO)IBI/I)KyHIeI71 CHUJIBI UHAYKIIMK OT CKOPOCTU HU3MCHCHHA MArHUTHOI'O
IIOTOKa.

SIBnenue CaMOWHAYKIIUH.



Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi
W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.
HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccenenoBanue siBJICHUS JIEKTPOMArHUTHON UHAYKIUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble KoJ1e0anus

Konebarenbnas cucrema. CBoOoaHble MexaHWueckue Kkojebanus. [apmoHudeckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
Marematuueckuii MasgsTHUK. Y paBHEHUE TapMOHHUECKUX Koniebanuii. [IpeBpaiienue sHepruu npu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbubiii kOoHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIC KOJICOAHHWS B WICATHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYeCKUMU U  DIEKTPOMAarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUU B HJICAUTLHOM KOJEOaTeIIbHOM

KOHTYPC.

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarIiux KOJIEOAHHUSIX. BBIHYDK,HCHHBIG MeXaHNYECKHE KoJieOaHus.
Pe3onanc. BBIHY)KIIGHHLIG QJICKTPOMAaruauTHLIC KoJIeOaHHSL.

HepeMeHHBIfI TOK. CI/IHYCOI/I,I[aJ'ILHHﬁ HCpCMeHHLIﬁ TOK. MOH_IHOCTB MNEPEMCHHOI'O TOKa.
AMHJII/ITYZIHOG u I[GI\/JICTBYIOHIGG SHAYCHHUEC CUJIbI TOKA U HAIIPSKCHUA.

Tpanchopmarop. IIpousBoacTBo, mepenaya W TOTPEOJICHUE IIEKTPUYCSCKOW DHEPTHH.
DKOJIOTMYECKHE PHUCKH TPH TPOU3BOACTBE JIIEKTPOdHEepruu. KynbTypa uCHONbp30BaHUs

ANEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: JIIEKTPUYECKHl 3BOHOK,
TEHEPaTOp MEPEMEHHOIO TOKA, JINHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTelnbHON cUCTEMBbI (IPYKUHHBINA MM MaTeMaTH4YECKHM
MasITHHK).

Habmronenue 3aryxaromux KoaebaHuu.
WccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.
Hab6nronenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.



OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUS OT BPEMEHM) JUIs
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onaHc mpu mocienoBaTeIbHOM COSAMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTHBHOCTH U
KOHJICHCATOPA.

Mogenb TMHAN 3IEKTPOIIepeauH.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUOJIa MaJIbIX KOJeOaHMi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue NNEPpEMCHHOIO TOKa B I1CIIKM M3 MOCJICI0BATCILHO COCTMHEHHBIX
KOHACHCAaTOopa, KaTYIIKH 1 PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpoMazcHuUmMHbsle 60JIHbL

Mexannueckue BOIHBI, YCI0BUS pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHuUs
W JuHa BOJIHBL. Ilomepeunbie W TpoOJoJibHBIE BONHBL WHTepdepeHnus u audpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYYCHHS 3JICKTPOMAarHUTHBIX BOJH. B3anmnas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BoiHe. CBONCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHe, TMpeoMJIeHUe, Toyisapu3anus, audpakuus, uHTepdepennus. CKoOpocTh

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 3JEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[TpuHIMIIBI paguOCBSI3U U TeleBUACHUS. Pagronokanms.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIECH Cpeibl.

TexHUYECKHE YCTPONCTBA M TMPAKTUYECKOE MPHUMEHEHHE: MY3BIKAJbHBIC WHCTPYMCHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAWIIMHE, pajap, PaiuoONpUEMHUK, TEIeBU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneb6mromieecs Ten0 Kak HCTOYHUK 3BYKa.

Habmronenne oTpakeHus U IPETOMIICHUSI MEXaHUYECKUX BOJTH.

Habmonenue narepdepeHnu 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pe30HaHC.



HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOMH
Kosie0aHui.

HccnenoBanne  CBOMCTB — AJICKTPOMArHMUTHBIX — BOJH:  OTPAXKCHUE, MPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas onruka. [IpsMonuHenHOEe pacipOCTpaHEHUE CBETA B OJTHOPOJHOM cpene.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaKeHUsl cBera. [locTpoeHHe H300pakeHHH B IUIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkoHbBl IHpeloMIIeHHs cBeTa. AOCOJIOTHBIM  IOKa3arelsb
npesniomiuenus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CinoxHbli coctaB 6eoro csera. LBer.

CoOuparomue W pacceuBarone JuH3bL. ToHKas jmH3a. DOKYCHOE pacCcTOSHHE W
ONTUYECKasl CUJia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. @opmysia TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

IIpenenbl IpUMEHUMOCTH N€OMETPUYECKOU ONITHUKH.

BomnoBast onrtuka. Uatepdepenums cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HaONIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETAa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHu4yeckne yCTpOWCTBAa W MPAKTHUYECKOE NTPUMEHEHWE: OYKH, Jiyna, (oroammapar,
HpOGKHHOHHBIﬁ amnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITUKA, ﬂHq)paKHHOHHaﬂ pGHIéTKa,
HOJIAPOULL.

Llemoncmpayuu

[TpstmonuHENHOE PpacHpOCTPAHEHUE, OTPAKEHUE U TpelIoMieHHe cBeTa. OnTuyeckue
npuOOopBI.

[TonHoe BHyTpeHHee oTpakeHue. Mojiens CBeTOBOA.
HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.
Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6mronenue untepdepeHium cera.



Hab6nronenue aqudpakuun cBeta.

Habmonenue qucnepcuu ceera.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOWCTB N300pAKEHUN B JIMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUH OTHOCUTEJIBLHOCTH

I'panuubl NPUMEHMMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTynmarel cnienuanbHOW TeOpuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIFHOCTA DUHIIITEWHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIllEHUE IJIUHBI.

3Hepr U U UMITYJIBC peHHTHBHCTCKOﬁ qaCTUILIBI.

CBs13b MacChI C 3Hepl"PIeI>i " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIEBI. SHCPFI/ISI ITOKO.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmeol k6anmoeoii onmuxKu

®otonsl. Gopmyna [lnanka cBsi3u SHEprum (HOTOHA C €O YACTOTOH. DHEPTUsl U UMITYIIbC
¢doroHa.

OtkpeiTne u  uccienoBanue (orordpdexra. Omnbitel  A. I'. CromeroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnerue cBera. OnwiTel [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W TPAKTHUECKOE MpUMEHEHHe: (OTORIEMEHT, (OTOAATUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.



Jlemoncmpayuu

DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactui. Ilnanerapnas
Mmozenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB IpU MEPEXOAe aTroma ¢
OJIHOTO YPOBHS SHEPruu Ha Jipyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPrUu aToMa BOJAOPO/Ia.

BousinoBeie cBolicTBa yactuul. Bosnbl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Tyanu3Mm.

CIIoHTaHHOE H BBIHYXXJICHHOC U3JIYUCHHC.

TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpezenenne JIMHBI BOJTHBI Jlazepa.

Habmtoienue nuHedvaTbiX CleKTPOB U3ITyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

3KCH€pI/IM€HTI>I, JOKa3bIBAIOIIUE CIIOKHOCTb CTPOCHUA dpa. OTKpI)ITI/Ie PAaAOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOro u3inydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3iyuyeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. HykinonHnas monens siapa I'eitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sijgpa. M30Tomnsl.

Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBINM OeTa-pacmaa. ['amMMma-uznydyeHue. 3aKoH
PaTuOaKTUBHOTO pacraja.

DOHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.

Snepusle peakuuu. JleneHne u CHHTE3 SAEp.



SAnepupiii  peaktop. TepmosimepHblii cuHTe3. [IpoOaeMbl W MEpPCIEKTUBHI  SACPHOU
SHEPreTHKU. DKOJIOTHYECKHEe aCeKThI IEPHON SHEPTETUKH.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETHCTPAIIH SJIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO pr3nueckoil KapTHHBI MUDA.

TexHUYECKHE yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
CUYéTYnK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (hoTorpadusiM).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU
Oransl pa3BUTHS acTpoHOMUH. [IpuKiagHOe 1 MEPOBO33pEHUECKOE 3HAUCHUE aCTPOHOMUH.
Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.
CounHeyHas cucrema.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHeprun ConHia M 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMmMa «CeKTPaIbHBIM KJIACC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Il 3BE31  TJIABHOU
MoCJIeIOBAaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3N. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH U 3BOIoINK CoJHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxxenne Connua B ['anaktuke. Tumsl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SApaX TalakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa00na. Paz0eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeméunsie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HabmroneHns: HEeBOOPY)KEHHBIM TJIA30M C HMCIOJb30BAaHHEM KOMITBIOTEPHBIX MPUIIOKECHUI

JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.



Hab6nronenus B reneckon JIynsl, maner, Mieanoro [TyTu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢Qu3umku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COIMAIBLHOW U
3THUYECKON chepax NesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U ACTPOHOMMHU B COBPEMEHHOM
HAY4YHOH KapTHHE MHpa, poib (U3MYecKod Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
¢bu3nyeckoil kKapTuHe MUpPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOLIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IPEJCTaBICHUN O IIPUPOJIE.

MemnpeuMeTHHe CBA3H

Uzyuenue kxypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce oOcCyIIeCTBISIETCS C y4€TOM
COJICPXKATENbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemnuvie nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPCHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMH, TPUTOHOMETpUYecKUe (YHKLUHU: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl U HUX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApPHBIX (DYHKIUH,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNe oAU IIIOCKUX GUryp u o0bEMa Tel.

buonoeus: snekrpudeckue sBICHUS B )KUBOM IPUPOJE, KojeOaTeIbHbIE IBUKEHUS B dKUBOU
IIPUPOJIE, ONITUYECKHE SIBJICHUS B )KUBOM IIPUPOAE, ICHCTBHE paAUalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpDOEHHE aTOMOB W MOJIEKYJl, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKOM pelIETKH, CIIEKTPAIbHBIN aHATU3.

l'eoepaghus: marHuTHBIE TOMIOCa 3€MJIM, 3aJIe)KH MarHUTHBIX pyJ, GOoTochEMKa 3€MHOMN
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TMHUM DIIEKTPOIEPENay, TEHEPATOP IEPEMEHHOIO TOKA, JJIEKTPOJIBUIaTEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA



OcBoenue ydeOHOro mpenMera «@Du3nMKa» Ha ypOBHE CpPEIHEro OOIIero oOpa3oBaHUS
(6a30BBIf  YpPOBEHB) JIODKHO  OOCCTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06p330BaT€HBHBIX PC3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMmuyHOCTHBIE PE3YNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3MKa» TOIHKHBI OTpa)KaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
H03I/H_[I/Ief/'l JINYHOCTHU, CUCTEMOU OCHHOCTHBIX OpHeHTaL{Hﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUH, COOTBETCTBYIOIIMX  TPAAMIMOHHBIM  IEHHOCTSAM  POCCHICKOrO  OOIIEeCTBa,
paciupCHUC KU3HCHHOI'O OIIbITAa W OIbITa ACATCIBHOCTU B IPOLCCCEC pCaln3allii OCHOBHBIX
HAIPABJICHUI BOCITUTATEILHOM J€ATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCHUTAHMSA:

c(hOPMUPOBAHHOCTh  TPAKAAHCKOM TMO3UIMUM  OOYy4YaIOIMIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIUOHHBIX OOIEYETOBEUECKUX T'YMaHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO ACSTENBHOCTh B WHTEpEcax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEILHOM OpraHU3aInu;

YMCHUC B38,PIMOI[CI>1CTBOB3TB C COIHMAJIBHBIMH HWHCTUTYTaMHU B COOTBETCTBUHU C HX
q)YHKI_II/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS
c(hOpMHUPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSIM POCCHHCKUX
yU4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUYEHOTO;

OCO3HAHHWE JIMIHOTO BKJIAa B TIOCTPOEHHE YCTOWIUBOTO OYIyIIETO;
4)3¢cTeTHYeCcKOro BOCIIUTAHMS:

9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIOYad 3CTCTUKY HAYYHOI'0O TBOPYCCTBA, IPUCYIIECTO
buznueckoil Hayke;



5) Tpy10BOT0 BOCTIMTAHUS:
MHTEPEC K Pa3InYHbIM chepam MpodhecCHOHATTBHON IEITETLHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (GU3HMKOW W TEXHHWKOW, YMECHHE COBEPIIATH OCO3HAHHBIA BBIOOp Oymyiiedl mnpodeccuu u

PCAIM30BbIBATH COOCTBEHHBIC )KM3HEHHBIC IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMOo00pa3oBaHHIO B 00JacTh (PU3MKH Ha
NPOTSKEHUH BCCH KHU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPHI, OCO3HAHUE TJIO0ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

IUTAHUPOBAHME U OCYILECTBIECHUE JCHCTBUN B OKPYXKAIOLIEH Cpelie HA OCHOBE 3HAHUS LIEJICH
YCTOMYMBOIO pa3BUTHUS YEIIOBEUECTBA;

paclIUpEHUE OmbITa JESITEIBHOCTH SKOJOIMYECKOW HANPABIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMUS:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3NYECKON HAYKH;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTL B ITPOLIECCE U3YUYCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁnue JeHCTBUS
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTyalU3UpOBaTh MpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaACIATh NEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPHUU UX NOCTHUIKCHUS
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYHNA B paCCMaTPHUBACMBIX (1)I/ISI/ILICCKI/IX SABJICHUSAX,

pa3palaThIBaTh IUIaH peLIeHUs MPoOIeMbl C yUETOM aHANIM3a UMEIOUINXCS MaTepUabHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPCEKTUBLI B JCATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM,
OLICHUBATb PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJMHUPOBAaTh M BBIIOJHATH pPabOTy B YCIOBUSIX pPEaJbHOTO, BHUPTYalIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX ITPOOJIEM.
Ba3oBrble ucciaenoBareLCKue AelCTBUA.

BJIAJICTh HAayYHOHW TEPMHUHOJIOTHEH, KIFOYCBBIMH IOHATHAMU M METOJIaMH (DU3HUYECKOU
HAYKU;

BJIAJICTh HAaBBIKAMH Y4E€OHO-HCCIIENOBATEIbCKON U TPOCKTHON NESATEIBHOCTH B 00JIACTH
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METO/OB PEIICHHSI 33a9
(U3NIECKOT0 CoepIKaHMs, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB TIO3HAHMS,

BJIAJICTh BUJAMHU JCSATEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHMS, €r0 HWHTEPIPETAIHH,
peoOpa3OBaHUIO U PUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3MPOBATh 3ajlady, BBIIBUTATh
TUIIOTE3y €€ PEIICHNUs, HAXOUTh apTYMEHTBHI JUIS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHUH, 3a]1aBaTh

IapamMeTphbl U KpUTEPUU PEILCHNUS;

AHAJIU3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUA 3a]a4r PE3YJIbTAThl, KDUTUYCCKU OLICHUBATD
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIOBUSAX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3371a4l B 00pa30BaTEIbHON 1A TEIbHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUThb HpO6J’ICMI>I " 3a71a4u, JOIMYyCKAIOMHNE AJIbTCPHATUBHBIC PCIICHUSA.

Padora ¢ undopmanmeii:

BJIAJICTh HABBIKAMHU TOJIYYCHHS HHGOPMAIMHU (PU3UUECKOTO COACPKAHUSA U3 UCTOYHHKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHIECCTBJIATH IIOUCK, aHAJINW3, CHCTCMATHU3allUI0 U
MHTEPIIPETANIO UHPOPMAIIUK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIE30BATh CPeICTBA HHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX W OPraHU3alflMOHHBIX 3aaa4 C CO6J'IIOI[GHI/ICM Tpe6OBaHHﬁ

DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;



co3/aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHUs B pa3IU4HbIX (opmarax ¢ y4éToMm
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
Y BU3yaJU3alliu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTEHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB;

IMOHUMATh U HUCIIOJIB30BaTh IIPCUMYILCCTBA KOMaHJHOU U HHHHBHﬂyaHBHOﬁ pa6OTBI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACWCTBUI C y4€TOM OOMIMX WHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHUPOBATH
JICHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUJIaH JEHCTBUM, PACIIPEAEIIAT POJIA C Y4ETOM MHEHHM

Y4aCTHHKOB, O6CY)KI[aTL PE3YyIbTAaThI COBMECTHOM pa6OTbI;

OIICHMBATh KaY€CTBO CBOETO BKJAJla M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIMIA pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IMPOEKThI, OLEHUBATH WUJIEU C MO3ULKUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIATL TIMO3UTUBHOC CTPATCTHYCCKOC TIIOBCACHUC B PA3JIMUYHBIX CHUTyallUsaXx,
MMPOSABJIATE TBOPUECTBO U B006pa)KeHI/Ie, OBITh HWHHUIIUMATHUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOATCIIBHO OCYHICCTBJIATL ITIO3HABATCIIbHYIO ACATCIIBHOCTL B obmactu (1)I/I3I/IKI/I u
ACTPOHOMMUHU, BBIABJIATDH HpO6JIeMBI, CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIC 3aaa4uu;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKON pPAaOOTBI ¢ YYETOM MMEIOIMUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JAaBaThb OLICHKY HOBBIM CUTYyAIlUAM;

pacmpAaTh paMKA y‘-IC6HOl"0 npeaMeTa Ha OCHOBC JIMIHBIX npennhoeHI/Iﬁ;



JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MTPOSBICHUIO APYAULIUU B 001aCTU (DU3UKH, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYal[UsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLICHHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISM;

BJIQ/ICTh HABBIKAMH MTO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JICUCTBUN U
MBICJIUTEJIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAaHU;

UCIIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NNPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npouiecce nocTrKeHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN

WHTEJUICKT, MPEe/IIoIaralomuii copMUpOBaHHOCTE:

CaMOCO3HaHH1A, BKIIOYAarOOICro CIIOCOOHOCTH ITOHHMMATh CBOE OMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIFHOM C(I)epbl, OBITH YBEPCHHLIM B 0666;

CaMOpPETYJINPOBaHNs, BKIIFOYAIOMIETO CAMOKOHTPOJIb, YMCHUC IIPUHHUMATL OTBCTCTBCHHOCTDH
3a CBOE IIOBCJICHHUC, CIIOCOOHOCTE aaanTUpOBATHCA K SMOIMOHAIIBHBIM U3MCHCHUSAM U ITPOSABJIATH

FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY;,

BHYTpeHHCﬁ MOTHUBAIIUU, BKJIIOYAIOIIEH CTPEMIJICHHUEC K JOCTHKCHHUIO ILCIIN U YCIIEXY,
ONITUMU3M, NHUIITUATHBHOCTb, YMCHUC JIEHCTBOBATh UCXO/S U3 CBOUX BO3MO)KHOCTCI>1;

OMIIaTHU, BKJHO‘IaIOH_Ieﬁ CIIOCOOHOCTH TOHUMATH 9SMONHUOHAJIIBHOC COCTOAHUC [PYTUX,
YUYUTBIBATE €T'0 ITPHU OCYIICCTBJICHUU O6HIGHI/I${, CITOCOOHOCTE K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COMaJIbHBIX HABBIKOB, BKJIIFOYAKOIINUX CIIOCOOHOCTH BBICTpanBAaTb OTHOIICHUA C APYTUMU
JIOIbMH, 38.60TI/ITBC51, MPOABJIATH UHTCPCC U pa3pClIaTh KOH(I)J'II/IKTBI.

INPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 10 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (U3MKU B (POPMHUPOBAHMH COBPEMEHHOMN
HAay4YHOW KapTHUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHM, B MPAKTUUYECKON
JIeITEeIILHOCTH JIFOACH

YUYUTBIBATH I'PAaHUIBI HPUMCHCHH A N3YUCHHBIX @HSHHCCKI/IX MOI[GJIGI\/JII MaTcepuajibHasa TOYKa,
WHEepIUalbHasl CUCTeMa OTCcuéra, aOCOMIOTHO TBEPIOE TEJO0, UCATBHBIN ra3, MOJEIN CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX Tell, TOUCUHBINH AIEKTPUUECKHI 3aps]] IPH pelIeHuU PU3NIECKIX
3az1ay;

pacmno3HaBath (pu3uUecKue sBICHUs (TPOIECCh) M OOBSICHITh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIeCTBA M DIEKTPOJUHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBUKEHHE [0 OKPYKHOCTHU, HHEPIUS, B3auMoaeicTBUE Tel, Tuddy3us, OpoyHOBCKOE JBUKECHHE,
CTPOCHHE KUJKOCTEU U TBEPABIX TEJ, U3MEHEHUE 00BEMA TEJ MPU HArpeBaHUU (OXJIAKICHUH),
TEIUIOBOE pPaBHOBECHE, HCMApeHue, KOHJEHCAIUs, IUIaBIIEHUE, KPHUCTAIM3alUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, OBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSA3b
MEXJy IMapamMeTpaMu COCTOSHMS Tra3a B H30IpoleccaX, IEKTpU3alusl Tej, B3aUMOJCHCTBHE
3aps/0B;

OIKCBHIBATh MEXAHWYECKOE JBIKCHHE, WUCIOJIb3ysd (U3UYECKHE BEIMYMHBI: KOOPAWHATA,
yTh, IIEPEMEILECHUE, CKOPOCTb, YCKOPEHHUE, Macca Tejla, CUIA, UMITYJIbC Tella, KUHETUYECKas
SHEprusi, NOTEHUUAIbHAs 3HEPIUs, MEXaHUYecKas paboTa, MeXaHM4YecKas MOIIHOCTh; IpU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOIb3yEMBIX BEIMUUH, UX 0003HAYECHUS
U CIUHHIIBI, HAXOIUTHh (DOPMYIIBI, CBSI3BIBAIONINE MAHHYIO (PH3UYECKYIO BEITHMYMHY C IPYTUMHU
BEIIMYMHAMU;

OMNUCBIBATHL M3YYCHHBIC TCIIJIOBBIC CBOMCTBAa Te€lI M TEIUIOBEIE SABJICHUA, HWCIIOJIb3YA
q)HSH‘IeCKI/IC BCJIMYHHBI: JaBJICHUC Tas3a, TCMIICPATypad, CPEAHAA KHUHCTUUYCCKAA OHCPIUs
Xa0THUYCCKOro ABHMIXKCHUA MOJICKYJ, CPCAHCKBAApPATHYHAsA CKOPOCTH MOJICKYJ, KOJUYCCTBO
TCIIJIOTBI, BHYTPCHHSA SHCPIUs, pa60Ta rasa, KOB(l)(I)I/II_[I/ICHT IIOJIC3HOTO ,HeﬁCTBHH TCIIJIOBOT'O
ABUTATCIIA; IIPpHU ONMMCAaHWUU MTPAaBHUJIbBHO TPAKTOBATH (1)H31/I‘~IGCKI/II\/'I CMBICJI UCITIOJIB3YEMBIX BCIIWYHWH,
UX 00O03HAYCHUS U CAWHUIBI, HAXOIAUTb q)OpMy.]'ILI, CBA3BIBAIONINEC JAHHYIO (I)I/ISI/I‘IGCKYIO
BCJIIMYHHY C APYTUMH BCIIUYMNHAM,

ONMUCHIBATh M3YYCHHBIC AIEKTPUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUYECKHUE SIBICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUYECKoe IOJIe,
HaIpsOKEHHOCTh  IOJIS, IIOTEHLHAJ], pPa3HOCTh NOTEHIUAIOB; IPU ONMCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, HUX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aQHAIN3UPOBATh (U3UYECKUE TPOLECChl W SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
INPUHLIMIIBLI 3aKOH BceMupHoro TtsroteHus, |, |1 u |1l 3akonst HploToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHJI, IIPUHIUI
paBHOIPaBUsl MHEPLUAIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMmIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS



AIIEKTPUYECKOTO 3apsiia, 3aKkoH KyloHa, mpy ’TOM pa3nuvarh CIOBECHYIO ()OPMYITUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIPAKEHUE U yCIOBUs (TpaHUIIbI, 00JIaCTH) MPUMEHHUMOCTH;

00BACHATH OCHOBHBIE IIPpUHIUIIBL I[CﬁCTBHH MalllMH, HpI/I60pOB N TCXHUYCCKUX YCTpOfICTB;
pa3indaTtb yCJIO0BUA UX 0€30I1aCHOr0 UCIIOJIL30BaHUS B MMOBCEAHEBHOM KU3HU,

BBITIOJIHATL 3KCIICPUMCHTBI 10 HMCCIICAOBAHUTIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUU U nmponeccoB ¢
UCIIOJIb30BAHUEM  MPSMBIX W KOCBEHHBIX H3MEpEHHH, Tpu 3TOM  (hopMyIHpoBaTh
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOAUTE OMBIT U POPMYITUPOBATH BHIBOJIBL;

OCYILLECTBIIATh MpPsIMbIE M KOCBEHHbIE H3MEpPEeHUs (U3NYECKUX BEIMYUH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIICA0BATh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘ICCKI/IMI/I BCJIMYMHAMHU C UCITOJIb30BAHUCM IIPSAMBIX
H3M€p€HPII>i, IIpyu 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YyIbTaThl nonyquHoﬁ
3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH B BUJC Ta6JII/III u Fpa(l)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM
HUCCIICOOBAaHUA,

coOnrofarh mpaBuia Oe30MacHOro Tpyda MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATENILCKOM U TMPOEKTHOW JESATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TaOOPaTOpHOro 000pyI0BaHUS;

pewatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIHOJb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKoi BEIMUHHBI,

peliaTh KauyeCTBEHHBbIC 3a/layd: BhICTpaMBaTh JIOTHUECKU HEMPOTUBOPEUUBYIO IETIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

MCIIOJIb30BAaTh MPU PELICHUH Y4eOHBIX 3a]1a4 COBpEMEHHbIE THPOPMAIIMOHHBIE TEXHOIOT U
JUIs TIOUCKA, CTPYKTYpUPOBaHMs, HHTEPIPETALMU M NpPEACTaBIeHUs y4eOHOW U HaydHO-
NOMYJISIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTHUECKH aHAJTM3UPOBATh
NoJy4aeMyro HH(opMaIuio;

NPUBOANUTH MPUMEPHI BKJIA/Ja POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA 10 (PU3UKE B TOBCEAHEBHOMN JKU3HU ISl 00eCTIeUeHUS
0€30MacHOCTH MPU OOpAIIEHUH C MPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMH, /IS COXpPaHEHUS
3JI0POBbS U COOMIOACHUS HOPM DKOJIOTMYECKOTO TIOBEJICHHUS B OKPYIKaIOIIeH Cpee;

pa6OTaTL B I'pylIi€ ¢ BBIIOJIHCHUCM PA3JIMYHBIX COUAJIBHBIX pOJ'ICﬁ, IJIaHUPOBATb pa60Ty
TpymIibl, palUuOHAJIBHO pacCclnpeacisaTb 00S3aHHOCTU U IJIaHUPOBATb ACATCIIBHOCTL B
HECTAaHAAPTHBIX CUTyallUAX, aACKBATHO OLCHUBATH BKJIaJ KaXIOTO M3 YYAaCTHHUKOB I'PDYIIIBI B
peHmiCHuc paCCManHBaCMOﬁ HpO6JI€MLI.



K konmy oOyuenus B 11 kJjacce nmpeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JI€MOHCTPUPOBATh Ha MpPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOIM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKOI KapTHUHBI MUDA;

YUUTBIBATE TI'paHUIbl MNOPHUMEHCHUA HU3YYCHHBIX (bl/ISI/ILIeCKI/IX MOHeHeﬁZ TOYCYHBIN
E)JICKTpI/I‘-IGCKI/Iﬁ 3apsn, J1y4d CBCTa, TOYCYHBIN HCTOUHUK CBCTa, AACpHasd MOACIIb aTOMa, HYKJIOHHAA
MOZACJIb aTOMHOI'O sApa IIpu pCUICHUA (1)I/IBI/ILICCKI/IX 3aaa4,

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJJMHAMUKNA U KBAHTOBOW (PM3HMKH: DIICKTPUYECKAs MPOBOJAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC HeﬁCTBHH TOKa, B3aHMOﬂCﬁCTBHe MAarHuToOB, 3JICKTPOMArHuTHAasA
WHIYKIMS, JCHCTBHE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM W JBHKYIIMHCS 3apsj,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npejomiieHue, uHTepdepeHus, Iudpakius W TOJSApU3alUs CBETa, JUCIEPCUsl CBETa,
doroanekrpudeckuii 3¢pdekt (porodddexr), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAsI PAIMOAKTUBHOCTB;

OINHUCBHIBATh M3Y4YECHHbIE CBOWCTBA BELIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIC, ONTUYECKHE,
AIIEKTPUYECKYIO ITPOBOAMMOCTD PA3JIUYHBIX CPEJ) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUYECKHM 3apsil, cuja TOKa, DSJIEKTPUYECKOoe
HaIpsKEHUE, IEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh IIOTEHINAJIOB, JIEKTPOABUKYILAs CUIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOro mouisi, cwia Ammnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYILKH, SHEPrusl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO IOJIEH, MEPUOJ W 4YacToTa KosieOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOLIECCe TapPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICI MCIOJIB3YEMbIX BEIMYMH, UX O0003HaueHWs M EAUHHULBL,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAMU;

ONKCHIBATh HM3YyUYEHHBbIE KBAHTOBbIE SIBJIEHUS U TIPOLECCHI, MCIONb3Yyd (PU3NUECKHe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHWTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETAa, DHEPIUsd U
UMIyasC (OTOHA, IMEpPUOJ TNoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, NPU ONHUCAHUU
NOPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OOO3HAUYeHUs u
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (DU3MYECKYIO BEJIUYMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIISTh 3HaYeHUE (PU3MUECKON BETUYHHBI;

AHATM3UPOBATh (U3UYECKUE TPOIECCHl W SBIEHUS, UCTOIB3Ys (U3NYECKUE 3aKOHBI U
OpUHUUIBL: 3ak0oH OMa, 3aKOHBI [OCJIENOBATEIBbHOIO M NapaJljIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHua, 3akoH DJJIEKTPOMAarHWUTHOW  WHIOYKIMH, 3aKOH
NPSIMOJIMHEMHOTO PacipOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHa 11 hoTod(PeKTa, 3aK0H COXpaHESHUS DHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUs MacCOBOTO YHCIA,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, MpU OSTOM pa3inyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIBI, OO0JIACTH)
MIPUMEHUMOCTH;

OTpe/IeNIATh HAaIpaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJS NMPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U ONMHCHIBATH I/I306pa)KCHI/Ie, CO31aBacMoOC IJIOCKUM 3CPKAJIIOM, TOHKOH HHHSOﬁ;



BBIMIOJHATh JKCIEPUMEHTBI M0 HCCICIOBAaHHIO (DU3UYECKUX SIBICHUH M TIPOIECCOB C
UCIOJIb30BAHUEM  MPSMBIX M KOCBEHHBIX HW3MEPCHUH: TpU 3TOM  (POPMYJTHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
000py10BaHus, IPOBOAUTE OIBIT U POPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEJIWYHH, IPH STOM
BBHIOMPATh ONTUMAJIBHBIA CIHOCOO H3MEPEHHUS U HCIOJIb30BaTh HW3BECTHBIE METOJbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUN:
P 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
(Gu3nyeckux BEIMYMH B BUAE TaOMUI W TpaduKOB, [AeNaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS;

coOmoaTh mpaBwiia OE30MacHOTO TpyJda NPH TNPOBEACHHHM HCCIEAOBAaHUN B paMKax
yu4eOHOrO0 OIKCIIEPUMEHTa, Y4eOHO-UCCIICOBATEILCKOH M MPOCKTHOW JEATEIBHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1aO0OPaTOPHOTO 000PYAOBAHMUS,

pewatb pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIOJb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE s €€ peLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD ITOJIyU€HHOT'O 3HAaUE€HUS (PU3NUECKON BEIUUNHBI,

peiiaTb KAa4YCCTBCHHBIC 3aJa4dM: BBICTpAWBATH JIOTHYCCKU HCEIIPOTHBOPCUYHMBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTU U (1)I/IBI/ILIGCKI/IC SIBJICHHA,

UCIIOJIb30BaTh MPH PELICHNN YUeOHBIX 3a/jau COBPEMEHHbIE HH(OPMALIMOHHbIE TEXHOJIOTHH
JUI TIOUCKA, CTPYKTYpUPOBAaHMs, HMHTEPIPETALUMUd M NpPEACTaBICHUs Y4eOHOW U HaydHO-
NOMYJISIPHON MH(pOpMAUH, TOTYYEHHON U3 Pa3IMYHbIX ICTOYHUKOB, KpUTUYECKU aHAIU3UPOBAThH
HOoJy4aeMyro HH(opMaIuio;

0OBACHATH IMPUHIUIIBI JEHCTBUSA MalllvH, HpI/I60p0B U TCXHUYCCKUX YCTPOP’ICTB, pa3jinuaTtb
YCJI0BUA UX 0e30IaCHOTO HCIOIL30BAHUS B HOBCGI[HGBHOﬁ KU3HU,

IPUBOJIUTH MPUMEpPHI BKJIAJa POCCUMCKUX U 3apyOE€KHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE TPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3KKE B TOBCEAHEBHOM XKU3HU JUIs 0OecTIeYeHUs
6e301acHOCTH MpHU O0palIeHUH ¢ TPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ul COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKPYXKAIOILEH cpenie;

paboTaTh B rpyNIe C BBHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh PadOTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O0O0f3aHHOCTH W  IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBAaTHO OLIEHWBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
pelIeHne paccMaTpruBaeMoil MpoOIIEMBI.



