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HOACHUMTEJIBHAS 3AIITMCKA

[Tporpamma mo ¢Qusuke 0a30BOro0 ypOBHS Ha YpOBHE CpETHEro OOLIEro oOpa3oBaHMS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHUTAHHUS U KOHUENIUH IMpernojaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuU ux GusnkKe Ha 6Ga30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTBIBAET HEOOXOIUMOCTH peaTH3aIli MEKIIPEIMETHBIX
CBs3el (PU3MKM C E€CTEeCTBEHHO-HAayYHbIMU y4eOHBIMU IpeaMeTraMu. B Hell ompepensiorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00IIero odpa3oBaHus, IIAHUPYEMbIE
pe3ylbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, MeETallpelIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3HMKe BKIIOYAECT:

e TUIAHUPYEMBIC PEe3yJIbTAaThl OCBOSHHsI Kypca (u3nku Ha 0a30BOM YpOBHE, B TOM YHCIIE
peIMETHBIC PE3yIbTaThI MO roJIaM O0yUeHUS;

e coziepkanue yueOHoro npeaMera « Pu3ukay 1o rojgam o0ydeHusI.

Odu3rKa Kak HayKka 0 Hanbosiee 00IUX 3aKOHAX MPUPOJIBI, BHICTYIAsl B KAU€CTBE Y4eOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
[konpHBIH Kypc (U3MKK — CHCTEMOOOpA3yIOIUN [l €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, ouonoruei, ¢usmdeckoi reorpadueit u actponomueit. Mcnonp3oBaHue U aKTHUBHOE
npuMeHeHrue (U3MYECKUX 3HAHUW OINpeeNseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, TIOJYYEHHS] HOBBIX
MaTepHUaJIOB C 33IaHHBIMHU CBOMCTBAMHU M Apyrux. M3ydenue Gpusnku BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYUYHOUN KapTUHBI MUpa 00yJaroImuxcs, B GOpMUPOBAHHE YMEHUI
MPUMECHSTh HayYHBIH METO/I TO3HAHUS TIPY BHITIOJTHCHUH UMHU YUEOHBIX HCCIICIOBAHUH.

B ocHOBy kypca ¢u3uKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOXKEH Pl HIIEH,
KOTOpPBIE MOXKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU € HEH MaTepuan Kypca pU3NKU 00beIUHEH BOKPYT
busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUPOBAHHE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanusanus mpeanoyiaraeT UCIOIb30BaHUE T'YMaHUTAPHOTO
noTeHIana (GU3NIECKON HAYKH, OCMBICIEHUE CBSA3U Pa3BUTHUS (QU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosiaraet 3HakOMCTBO € IIMPOKUM
KPYI'OM TEXHUYECKUX M TEXHOJIOTHUECKUX MPHUIIOKEHUI N3YUEHHBIX TEOPUIN U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IOCPEICTBOM BBEACHHSI DSJIEMEHTOB COJEp KaHMS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaKKe 00CYXKICHHsI POOJIeM pariiOHATBFHOTO MPUPOIOTIOIH30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHHs
ABISAIOTCS (u3ndeckue Teopuu ((HOpMUPOBAHME TMPEACTABICHUH O CTPYKTYpe MOCTPOCHUS
bu3ndecKkol Teopuu, poiv (PyHIAMEHTAIbHBIX 3aKOHOB M TIPUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJIE, TPAaHUIAX MPUMEHHUMOCTH TEOpPHUH, JUIsl OMMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).



CucreMHO-eSTEIbHOCTHBIN MOIX0 B Kypce (DU3MKU peain3yeTcs MpekIe BCEro 3a CUET
OpraHu3aluK SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. Jlins 6a30Boro ypoBHs Kypca
(GU3UKK — 3TO HCIIOJI30BAHHUE CHUCTEMBbI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUYEHUYECKUX MPAKTHYECKUX paboT. BrineneHue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS YYacCTHUKaMH 0Opa3oBaTENIbHOTO
mpolecca UCXos U3 0COOCHHOCTEH TUIAaHUPOBaHUs U OcHalleHus kabunera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBaHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yJenseTcs PEelIeHHI0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3UYECKON MOJIEINbIO,
MO3BOJIAIOIIME MPUMEHSATh U3YYEHHbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszeia
Kypca, TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pa3zaeioB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHHE MPOTEeKaHWs (QUIUUYECKUX SBJICHUM W TPOIECCOB B
OKpYXaroIIel >KU3HH, TpeOyromue BbIOOpa (GHU3MYECKOW MOJENU IS CUTYallud MPaAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TtpeboBanusmu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
obOecrieueHn0 ydueOHOro rmnpoiecca 0a30BbIi YpOBeHb Kypca (PU3MKHM Ha YpOBHE CpPETHETO
o0miero o0pa3oBaHMs JTOJDKEH M3ydaThCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIIOBUSX MUHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOr0 LKKIIa. B xabunere
(GU3HUKH T0JIKHO OBITH HEOOXOAMMOE 1a00paTOpHOE 000PYJOBAHKE ISl BHIIIOJHEHUS YKa3aHHBIX
B TporpamMme 1o (HU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCcTpanioHHOE  00OpyaoBaHHe (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECIeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 110
bu3MKe KIIOYEBBIX JIEMOHCTpAIUil A UCCIEJOBAHMSI HM3y4YaeMbIX SBJICHHI M TPOIIECCOB,
IMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 0060pyIOBaHME AJi YYECHHMUECKHX IMPAKTUYECKUX pPadoT dopMupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCS B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKThI J1IabOpaTOpHOro 00OpyNOBaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MpUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKK B 001IEM 00pa30BaHUU SABISIOTCA:

o pOopMHpOBaHUE HHTEpPECa M CTPEMJICHMS OOYydYaloUIMXCSl K HAyYHOMY HW3YyYEHUIO
NPUPOIBI, Pa3BUTHE WX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE TMIPEJCTaBIEHUH O HAy4yHOM MeTO[e IO3HaHus U  (OPMHpPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIECHHUS K OKPY KAIOILIUM SIBICHUSM;

o (OpMHpOBAHHE HAYYHOTO MMPOBO33PEHMsI KaK pe3ysbTaTa M3y4YeHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o GOpMHpOBAHNE YMEHUI OOBACHATH SIBICHUS C UCHOJIb30BaHUEM (U3NYECKUX 3HAHUU U
HAYYHBIX JOKa3aTeIbCTB;

o (OpMHpOBaHUE NPEJCTABICHUN O poiu (U3MKU I Pa3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA.

JlocTikeHne 3TUX Iejeid oOecreunBaeTcsl pelIeHneM CIEAYIONIMX 3aJad B Ipolecce
M3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

e IpUOOpETEHNE CHCTEMBl 3HAHMKH 00 OOMmMMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOUAsT MEXAHUKY, MOJIEKYISIPHYIO (H3UKY, DIIEKTPOJANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

o OpMHpOBaHHWE YMEHHH TPUMEHATh TEOPETUYECKHUE 3HAHHWS JUIS  OOBSCHEHHUS
(bu3nUecKux SIBICHUH B MPHUPOJE M UL MPUHATHS NMPAKTHUECKUX PEIICHUH B MOBCEIHEBHOMN
KHU3HM,



e OCBOCHHE CIIOCOOOB PEUICHHS PA3JIMYHBIX 3371a4 C SIBHO 3aJJaHHON (PU3UUECKON MOJIEIBIO,
3a/1a4, TMOAPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3JaHue (U3NYECKOW MOJACNH, aJeKBATHOU
YCIIOBHSIM 33]1a4H;

e IOHMMaHNE (PU3UYECKHUX OCHOB W TMPHUHIUIIOB JCUCTBHUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPEILY;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHMS M TPOBEACHUS (PU3MUYECKUX
OKCIEPUMEHTOB, aHAIW3a W MHTEpIpeTalui WHQPOPMAIMU, ONPEACICHHUS JIOCTOBEPHOCTH
MOJYYEHHOTO pe3yJIbTara;

e CO3JIaHHME YCIIOBHH JUIsl PAa3BUTUS YMEHUI TPOCKTHO-HCCIIEIOBATEIBCKON, TBOPUECKOU
NeSITETbHOCTH.

Ha usyuenue ¢usukm (0a30BBI ypOBEHb) Ha ypOBHE CpEAHEro 0OIIero oOpa3oBaHUs
otBoautcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (U3MKe nepeyeHb Jab0paTOPHBIX U MPAKTHYECKUX padoT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTENb JejaeT BBIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT U
OTIBITOB C YY4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYaroIuXCsl.

COJAEPKAHUE OBYYEHUSA

10 KUIACC

Pa3nes 1. dusuka u MeTOAbl HAYYHOI'0 O3HAHMS

®uznka — Hayka o npupone. Hayunble MeTonbl MO3HaHUSA OKpysKarouero mupa. Posb
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue (pu3nydecKux siBIeHU u mporeccoB. Hayunsie rumore3sl. Ouszmueckue
3aKOHBI ¥ TeOpuH. [ paHUIIBI TPUMEHUMOCTH (hPU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHUSL.

Pome m mecto ¢usukn B (QOpMHpPOBaHHUM COBPEMEHHON HAaydHOW KapTHHBI MHUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnasiorossle ¥ IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTENIBHOCTh MeXaHWyeckoro mBuxkeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NMepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIHMHEHHOEe OBMXKeHHe. ['padmku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHUs..

KpuBonuneliHoe naBwxeHue. J[BUKeHHE MaTE€pUaIbHOM TOYKHM TIO OKPY>XHOCTH C
MIOCTOSIHHOW 110 MOJYJIIO CKOPOCTBIO. YTJOBas CKOpPOCTb, JIMHEWHas CKOpocThb. llepumon m
yacTtoTa oopauieHus. LleHTpocTpeMUTeNsHOE YCKOPEHHE.

TexHuueckue yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: CIUJIOMETp, IBUKEHUE
CHapSIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK JABUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.



Habmronenue npuxeHus Tena, OpoleHHOro Mo yrioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue CKkOpoCcTH Npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yueHne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIICHUS ~ MEXAY  MyTAMH,  NPONUACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKHM BPEMEHM IMPHU PABHOYCKOPEHHOM [JBHKEHHUH C
HaYaJIbHOW CKOPOCTBIO, PaBHOM HYJIIO.

N3yueHne nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydenue qBUKECHHS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHocTH ['anues. Ilepseiii 3akoH HeroToHa. MHEpUMaNbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuia. Brtopoit 3akon Hbiorona mins
MarepuanbHOU Touku. Tperunii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buapsl TpeHusi (mokosi, ckojibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP IBUKCHUH TEJIa B KUJKOCTH WM rase.

[ToctynaTtensHoe U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.

MoMeHT cuiibl OTHOCHTENBbHO Ocu BpamieHus. [lmedo cuiibl. YcaoBusi paBHOBECHs
TBEPJIOTO TENA.

TexHudeckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOIIIMITHUKN, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIINX TEJ.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NObEME U MaJICHHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KaUE€HUSI U CKOJIBKEHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

W3ydenue aBuxkeHus Opycka Mo HaKIOHHOW TUIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B MPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

UccnenoBanue ycnoBuii paBHOBECHSI TBEPOTO TeJla, UMEIOIIETO OCh BpPaICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHuke

Nmmynbsc MaTepuanbHON TOYKH (TeNa), CUCTEMbI MAaTEPUANIBHBIX TOYEK. VIMITyIbC CHUITBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAaHEHMS UMITyJIbca. PEakTUBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunerndeckass sHeprus MaTepuaabHOM TOUkH. Teopema 00 M3MEHEHHH KHHETUYECKOU
SHEPTUH.

[TorennuanbHas Heprus. [loTeHIIMaNbHAS SHEPTUs YyOpYro A1eOPMUPOBAHHON TIPYKUHBEI.
[ToreHunanbHas 3HepPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIe W HEMOTEHIUANbHBIE CHIIBIL. CBs3b pabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXAaHUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuuecKkue yCTpoOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBINA
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aOCOTIOTHO HEYNPYroro yjaapa C IMOMOUIbIO ABYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HW3MEHEHHEM MEXaHMYECKOW JHEPruu Tejla Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE T0JIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUM U UX OIIBITHOE OOOCHOBAHUE.
bpoynoBckoe ngBuxenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJlend CTPOCHHUsSI Ta30B, JKUAKOCTEH M TBEPIBIX T W OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocrosiuHast ABorazpo.

Tennosoe paBHoOBecue. Temmeparypa u e€ namepenue. [llkana temneparyp Llenscus.

Mopnens uzaeanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUu
ueanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30Bele 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHue U30IPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKAa3bIBAIONIME HCKPETHOE CTPOEHHE BEHIeCTBA, (oTorpadmu MoOJIeKyI
OpPTraHUYECKUX COCTUHEHMI.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Mogens onbita LlTepHa.

OnBbIThL, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJIEHCTBHUS.

Mogens, HIUTIOCTPUPYIOLIAas IPUPOLY JABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBIThL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHne Macchl BO3/yXa B KIAcCCHOM KOMHAaTe Ha OCHOBE M3MEpeHHH 00BEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenopanue 3aBUCUMOCTH MEXy TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoguHamuyeckass cucrema. BHYTpeHHS 3HEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJIeaJIbHOTO Ta3a. Bupl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3JIyUeHUE. Y AeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeEaaye.

[TonsitTue 06 amgmabatHoM mpouiecce. [lepBeiii 3aKkoH TepMoauHAMHKHU. [IpuMeHeHUe
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoIe.

TemnoBeie MamuHbl. [IpuHIMIBI AelicTBUA TeMIOBBIX MaliH. [IpeoOpa3oBaHus s3HEPrUU B
TeruIoBbIX MamuHax. KoadduimeHT nonesnoro aeictBus terwioBod MamuHbl. [{ukn Kapao u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKHUE MPOOIEMBI TETUIODHEPTETUKH.



TexHuyeckue yCTpoOHCTBA M NPAKTHUECKOE TPUMEHEHHE: [BUTATelb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEPrHM Teja NPU COBEPIICHUH pPAaOOTHI: BBUIET MPOOKH W3
OyTBUIKM TOJ JCHCTBHEM C)KaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

H3mepeHue yaenbHOl Term10EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3/1yXa. HacelmeHHblil map. YaenbHas TeIuioTa mapooOpazoBaHHsA. 3aBUCUMOCTh
TEMIEPATYpPbl KUTIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHH30TPOINHS CBOMCTB KPUCTAIIOB.
Kunkue kpucramnsl. CoBpeMeHHbIE Marepuasibl. [lnaBneHue u Kpucramnuzanus. YelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIIOBOTrO OanaHca.

TexHuuyeckue ycTpolcTBa M NPAKTHUUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTHUU TMOJYYEHHUS COBPEMEHHBIX MaTepuaioB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenve npu MOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAILTMYECKOTO BEIIeCTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIbHOMN BIa)KHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Teln. OIEKTpUYeCKHid 3apsa. J[Ba Buaa DIEKTPUYECKUX  3apsioOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiicteue 3apspoB.  3akoH Kynona. ToueuHblld  2JEKTpUUYECKHH — 3apsn.
Onektpuueckoe mone. Hanpsk€HHocTh 3nexTpuueckoro mnois. IlpuHuun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH DIIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocrarnueckoro mois. llorenmman. Pa3HOCTH  MOTEHIIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. J{MdeKTpruecKas MIpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHnuyeckue yCTpOHCTBA M INPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.



JMPNeKTpUKHY B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUNA TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. VICTOUHMKHU TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hamnpsokenne. 3akon Oma 1715 yyacTka LETH.

DIIeKTpUYECKOe CONPOTHUBIICHHUE. VY aensHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyisi—JIeHa. MOIHOCTD 3IEKTPUYECKOTO TOKa.

DNEeKTPOABMKYIIAs Cujla U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpPOHHAas IPOBOAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS! METAIIJIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DneKTpruueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHAss MPOBOJUMOCTH TMOJIYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoa. IlomynpoBogHUKOBbIE TPHUOOPHI.

OJIEKTPUYECKHII TOK B pacTBOpax M paciulaBax >JEKTPOJMTOB. DIJIEKTPOIUTHYECKAs
JUCCOIHAIUS. DIEKTPOJIN3.

DJNeKTpUuUYecKHil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITENbHBINA pa3psia. MoHus.
IIna3zma.

TexHuueckue yCTporCTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHHKHA TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPBI, AIEKTPOOCBETUTEILHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAKYyMHBIM JAMOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAIN
MOTIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelmaHHOe COEIUHEHHUE POBOIHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABHKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TraJlbBaHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoit pa3psa 1 NpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  3NEKTPOABIDKYIIEW CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETO
COINPOTHBIICHUS.

Hab6nronenue anextponusa.

Me:xnpeamerHbie CBA3H

Uzydyenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 10 kjacce OCYIIECTBISIETCS C y4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, CBSI3aHHBIE C HM3YYEHHEM METOAOB HAyYHOTO MO3HAHUS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: permieHUE CUCTEMbl  ypaBHEHWW, JHWHEHHas (QyHKOMs, Mmapabona,
runepooia, ux rpaguKN U CBOICTBA, TPUTOHOMETpUYECKHe (DYHKIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKUBOW mpupoje, Auddys3us, ocMoc, TeriooOMeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONEPEIaul, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX Ted, XKUAKOCTEH U Ta30B, SJIEKTPUUYECKUE
CBOICTBa METAJIOB, JEKTPOJIUTHUECKAs JUCCOLMALNS, FaIbBAaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JBUKEHUM ¢ UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTATellb BHYTPEHHEIO CropaHus, NapoBas TypOuWHa, OBITOBOU
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJyUYeHHUsI COBPEMEHHBIX MaTEpPHAaliOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, OJICKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasjen 4. DiekTpoanHaMuKka

Tema 3. Mazhnummnoe none. I1eKmpomMaZHUMHAA UHOYKUUA

ITocrositHHBIE MarHuThl. B3auMoneHCTBHME IMOCTOSHHBIX MAarHUTOB. MarHuTHoe IoJe€.
Bexrop marauTHOM MHAYKIMH. [IpyHIMI Cynieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuuK. KapTrHa TMHUI MarHUTHON MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1oJie NMpoBOJHUKA ¢ TOKOM. KapTuHa JAMHMM MHAYKIMM MAarHUTHOTO TMOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPaBJICHUE.

Cuna JlopeHna, e€ Monayidb W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTpOMarHUTHOM WHAYKUOMK. [IOTOK BEKTOpa MAarHUTHOM HWHAYKLIUU.
ONEKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunuu Papazes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJBMXKYIAs CUla HMHIYKIUU B IPOBOIHHKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABHIKYILAsl CHUJIa CAMOMH Ty KIIMH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpPOHCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: TIIOCTOSHHbIE MarHUTBHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIlb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM TOJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anMozeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBeHME PNEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.



3aBUCUMOCTh 3JIEKTPOJABMKYIICH CHUJIbI MHAYKLIUU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBieHure caMOMHIyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue JeiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIeHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Paznen 5. KoJsieOanusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUmMHble KOJ1€0AHUS

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckue kojeOanus. ['apmoHmyeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza konebGanuil. IlpyXMHHBIT MasSTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOaHui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbupiii  koHTYp. CBOOOJHBIC JJIEKTPOMATHUTHBIC KOJICOAHWS B WICATHLHOM
KOJe0aTeIbHOM KOHType. AHAJOTUSl MEXIY MEXaHWYeCKUMH U DJIEeKTPOMarHUTHBIMU
kosebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATbHOM KOJeOaTeIbHOM
KOHTYDE.

[TpencraBinenne o 3aryxalwmux KojcOaHUsX. BEIHYKICHHBIE MEXaHUYECKHE KOJICOaHUSI.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIEC KOJIEOAHUSI.

[Tlepemennblil Tok. CHHYyCOMJANIBbHBIN EpeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUIUTYHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHUS.

Tpancdopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE DIEKTPUUYECKOH SHEPTUH.
OKOJIOTMYECKHME PHUCKH TPU MPOU3BOACTBE 3JEKTpo3Hepruu. KynpTypa wucnosb30BaHUsS
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HHU.

TexHuueckue YCTpOMCTBA U MPAKTHUYECKOE MPUMEHEHHUE: JIIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Jlemoncmpayuu

WccnenoBanue mapaMeTpoB KoJieOaTEIbHON CUCTEMBI (MPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HabGmronenue 3aryxaromux KojaeOaHmid.

HccnenoBaHre CBONCTB BBIHYKICHHBIX KOIeOaHU.

Hab6monenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIEC KOJIeOaHusI.

OcuuiorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa W HANpsOKEHUS OT  BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUH PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU W
KOH/JIEHCATOopa.

Mopenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUM Tpy3a HA HUTH OT JJIMHBI HUTH U
Macchl rpy3a.

HccenenoBanue NEpEeMEHHOrO0 TOKA B LENM M3  IOCIEAOBATEIBHO COEAUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, yCIoBUs pacripoctpanenus. [lepuoa. CKopocTh pacnpocTpaHEHuUs
u jnuHa BOJHBL. [lomepeunsie W TpojosibHbIE BONHBL. WHTepdepentns wu mudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUSI W3JIyYEHHUsS! 3JIEKTPOMAarHUTHBIX BOJH. B3aummuas
opueHTauusi BeKTOopoB E, B, V B anexkrpoMarHuTHO BosiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX



BOJIH: OTpa)xe€HHe, MpeoMIIeHue, Moispu3zanus, Aaudpakuus, uHtepdepenius. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. [IpuMeHEHHe 3JIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanms.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH cpeibl.

TexHuyeckue yCTpOHCTBAa M IMPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKaJlbHble MHCTPYMEHTHI,
yJIbTPa3ByKOBas JUAarHOCTHKa B TEXHUKE U MEAMIMHE, pajaap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmtoienue otrpaskeHus U MpeioMICHHUS] MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pe30HaHC.

HaGumroneHne cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMUTYJAOM M YacTOTOMN
KoJie0aHui.

UccnenoBanue  CBOWCTB  AIEKTPOMArHUTHBIX  BOJIH:  OTPa)XCHHE, IPEIOMIICHHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHEeHUE CBETa B OJJHOPOIHOM cpefe.
JIyd cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne M300pakeHUil B IUIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3akOHBI TMpeJIOMIICHHS cBeTa. AOCONIOTHBIA  MOKa3aTelb
npenomiieHusi. llonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa IMONHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus cBeta. CiioxxkHbll cocTaB O6enoro cera. L{ser.

Cobupatonue u pacceuBaromue nUH3bL. ToHkas nuH3a. DOKYyCHOE pacCcTOsHUE H
ONTHUYECKasi CUila TOHKOM JIH3bL. [locTpoeHune n3o0paxeHuil B coOMparommux U pacCenBaIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. HHrepdepenuus cBera. KorepeHTHble HMCTOUYHUKU. Y CIOBHSA
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(QEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX UCTOYHHKOB.

Hudpaxkmus csera. JludpakuuoHHas pemérka. YciaoBHe HaONIONEHUS TJIAaBHBIX
MaKCHMMYMOB IpH [aIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonsipuszanus ceera.

TexHuueckue yCTpoilcTBa M MpaKTUYECKOe NpUMEHEHHe: OuKHM, Jyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PPAKIHMOHHAS
pEIETKA, TOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpOCTpPaHEHUE, OTPaXXEHUE W IpeloMieHHe cBera. OnTudyeckue
puOOpEI.

ITotHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBOMCTB M300paKEHUA B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm creTa.

Habmonenue nugpakiuu ceera.

Hab6nronenue aucnepcun cBera.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ MOMOIIBIO TU(PPAKINOHHON PEIIETKH.



HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
N3mepeHue nokasaresis NpeloMIICHUS CTEKIIa.
HccnenoBanue CBOWCTB M300paKECHUHN B JIMH3AX.
HaOnronenue nucrnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH

['paHuIBl MPUMEHUMOCTH KJIACCHYECKOW MexaHWKH. llocTynaTel cHerUalbHOW TEOpUHU
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MPUHIUI
OTHOCHUTEIBHOCTH ODUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Inemenmol K6aHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBsizu sHEprun HOTOHA C €ro0 YACTOTOW. DHEPrUsl U UMITYJIbC
doToHa.

OtkpeiTue u wuccnenoBanue Goroddpdexra. Onbitel A. I'. CromeroBa. 3aKOHBI
doroaddexra. YpasHenune DitHmreitHa 1 porordpdexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue ceeta. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTHUECKOE MpUMEHEHHue: (OTORNIEMEHT, (POTOAATUHK,
coJlHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -uactuil. [lmanerapHas
monenb atoMa. [loctymater bopa. Usnydenue u mornomieHue (GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHnekTp YpOBHEW S3HEpPruM aroma
BOZIOPOZA.

BonnoBeie cBolicTBa yactull. Bosusl ne bpoia. KopnyckynsipHO-BOJTHOBOM Ayaliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYeHHUE.

TexHudeckne yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIBHBIA  aHaIu3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienne nuHeRvaTbIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue nuHEHYaToro CriekTpa.

Tema 3. Amomnoe sa0po

DKCMEPUMEHTHI, JTIOKa3bIBAFOIITNE CJIIO’)KHOCTh CTpOEHHUs  sipa. OTKpbITHE
panuoaktuBHOCTH. OmbITH Pe3epdopnaa mo ompesenennto coctaBa paaloakKTUBHOTO U3ITy4EHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHus. BivsHue pagnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. HykinonHas monens siapa I'eitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnsl.



Anbda-pacniaz. DIEKTpOHHBIH W TO3UTPOHHBIA OeTa-pacnajn. ['amma-usnydeHue. 3aKoH
paZoOaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl W TEPCIEKTUBBI  SIEPHOM
SHEPTreTUKHU. DKOJOTUYECKUE ACTICKTHI SJI€PHON SHEPIETUKHU.

DnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPAIIUU HJIEMEHTAPHBIX YACTHIL.

dyHIaMeHTallbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTpolcTBa U NMPAKTUUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOQU3UKHU

Otanbl  pa3BuTUs  acTpoHoMuM. lIpuknagHOoe ©M  MUPOBO33PEHUYECKOE  3HAUEHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3Be3aus, spkue 3BE3/1bl, JIaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHeprun ConHioa M 3BE34. 3BE3IBI, HUX
OCHOBHBIE XapaKTEepUCTUKHU. JluarpamMma «CIEKTpalbHBIA KJIacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIg 3BE3] IJIaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KAEHUH U 3BOoItouMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mineunsiii [1yte — Hama ["anakTtuka. [Tonoxxenue u npmwxenne Connina B [Nanaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopwus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHE.

MacmtabHas cTpykTypa Beenennoit. MetaranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaOnroneHust HeBOOpPYKEHHBIM TJ1a30M C HUCIHOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro nomymapus 1 sipkue 3BE3/1bI.

Hab6monenus B Teneckon Jlynsl, maner, Mieunoro Ilytu.

O0o0marniee NnoBTOpeHHE

Pony ¢us3mku U acTpoHOMHM B JKOHOMHYECKOM, TEXHOJIOTMYECKOW, COIMATBHOU W
THYECKON cdepax JesATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
npezcTaBiIeHnuit o PU3NYECKON KapTHHE MUpPa, MECTO (PU3UYECKOM KapTHHBI MUpa B O0LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kiacce OCYymIeCTBISETCS C y4E€TOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nousamus, CBSI3aHHBIE C HM3YYEHHEM METOAOB HAyYHOTO IO3HAHUS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.



Mamemamuxa: pelieHUEe CUCTEMbl YPaBHEHWH, TPUTOHOMETPUYECKHE (YHKLUHU: CHUHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl U HUX
IPOEKIMY HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJAHBIE 3JEMEHTapHBIX (DYHKIHH,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIN TUNIOCKUX (QUTyp B 00bEMa Tell.

buonocus: anekrpuueckue SBIEHUS B JKUBOW IpHUpoJe, KojeOaTelbHble ABMKEHHUS B
JKUBOW TPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NEUCTBUE DPAJHMALMM HA JKUBbBIC
OpraHU3MBI.

Xumusa: CTPOGHME aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTIPYKTypa TBEPABIX TeEl,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TONMIOCa 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, (OTOCHEMKA 3€MHOMN

IMOBEPXHOCTHU, IIPCACKA3aHUC 36MJ'I€Tp5[CCHHfI.

Texunonoeus: MTUHUM  DJIEKTpolepenay, TIE€HepaTop  IEpPEeMEHHOr0  TOKa,  3JIEKTPOJABHUIaTelb,
WHIYKIIMOHHAS TIeYb, pajap, PamuonpuéMHUK, TENeBH30p, aHTeHHa, TenedoH, CBU-meusb, mpoeKIUOHHBIHN
amnmapart, BOJIOKOHHAs OIITHKA, COJIHEYHas 6aTapesl.

IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «®DPu3nMka» Ha ypOBHE CpeTHEro oOIIero oOpa3oBaHH
(O6a30BBIf  ypOBEHB) JIOJDKHO  OOECHEUYUTHh  JIOCTHKEHUE  CIEAYIOIUX  JIMYHOCTHBIX,
METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» TOIKHBI OTPaXKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOICTBOBATHCS C(HOPMHPOBAHHOW BHYTpPECHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON I[ICHHOCTHBIX OPHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX
yOCKJICHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHMCKOTO  0OIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEIHLHOCTH B IMPOIIECCE peaTu3allMi OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCKOro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM mo3uIMU  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBa;

NPUHITHE TPAJUIMOHHBIX OOIIEYETTOBEUECKUX TYMAHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO IESTENbHOCTh B WHTEpEcax TIPakIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIHLHON OpPraHU3aIiu;

YMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMM HWHCTUTYTaMH B COOTBETCTBHM C UX
GYyHKIMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NIaTPUOTHYECKOTO BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TpaTaHCKON MICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHXKCHHSIM POCCHHCKHX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CITOCOOHOCTH OIICHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHUWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTHYECKOTr0 BOCIIUTAHUS:



ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs 3CTETHKY HAYYHOTO TBOPUYECTBA, MIPHUCYIIETO
¢u3nueckoil Hayke;

5) Tpya0BOro BoCiMTAHUSA:

UHTEpEC K pasIu4HbIM cdepaM MnpodecCHOHABHON AESITeNTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOM W TEXHHKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiein
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHUIO MU CaMOOOPa30BaHUIO B 00JaCTH (PU3HMKH HA
MPOTSKEHUU BCEU KU3HU;

6) 3K0J10rM4YeCcKOro BOCIUTAHMS

c(OPMUPOBAHHOCTh IKOJIOTHUECKON KYJIBTYPhl, OCO3HAaHHWE TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE M OCYILECTBICHUE ACHUCTBUN B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1eJIei YCTOHYMBOTO Pa3BUTHS YETIOBEYECTBA;

pacHIMpeHre ONbITa JEATEIBHOCTH SKOJOTMYECKOW HAMpaBJICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 0 (PHU3MKe;

7) IEHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAYYHOH ACSATEIBHOCTH, TOTOBHOCThH B IPOIECCE U3YUYCHHS (U3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3oBble Jiornyeckne AeHCTBUS:

CaMOCTOSITEIILHO (POPMYJTUPOBATh W aKTYaJHM3UPOBaTh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH SN e TSIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX (PH3NYECKUX SBICHUSX;

pa3pabarhIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIIUXCS MaTePHATLHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JICSATEIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEJISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh ¥ BBINOJHATH pabOTy B YCIOBHSX pPEAbHOTO, BUPTYyAIBHOTO |
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPY PEIICHUH KU3HCHHBIX MTPOOIIeM.
ba3oBble uccienoBareibCckue AeMCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOUEBBIMHU TIOHATHUSMU W METOJAMH (PU3NUCCKOM
HaYKH;

BJIQJICTh HaBBIKAMHU y4eOHO-MCCIICIOBATEICKON W MPOEKTHOHM JIEATEeIHhHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHKS, MPUMEHCHHIO Pa3JIMIHBIX METOJI0OB TIO3HAHHSI,

BIIQJICTh BUJAMH JESTEIHHOCTU IO TMOJTYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIpETaluH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPH
CO3aHUH YYEOHBIX TPOEKTOB B 00JIaCTH (PU3UKH,

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3UW W aKTyaIM3UpPOBATH 3aJady, BBIJIBUTAThH
rUnore’y e€ pelleHus, HaxOAuUTh AapTyMEHTHI [JIs JO0Ka3aTelbCTBA CBOHMX YTBEPKIACHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPHUH PEIICHUS;

AHATM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KpUTHUECKH OIICHUBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;



CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIE 337Ul B 00pa30BaTEIbHON 1EATEIbHOCTH, B TOM
quCIIe IPU U3YUYEHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLlEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEASATEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE IOAXO0AbI U PEIICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMyCKAIOIIUE aJlbTePHATUBHBIEC PELICHHUS.

Paborta ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMU IOJIy4eHUs] MH(pOpMALMU (U3NYECKOrO COJEPKAHUSA U3 HCTOYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBJIATh IIOMCK, aHAJIM3, CUCTEMATHU3alMI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM NIPE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUH B
pELICHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3aJa4 C COOJIOJEHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30I1aCHOCTH, TMTHEHBI, PECYpcOCcOepeKeHus], IPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOrO COJEepXkKaHUA B PA3IMYHBIX ¢dopMmaTax ¢ yd&€ToM
Ha3HAueHUs WHPOPMALMU U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IpPECTaBICHUS U BU3YyaIU3allHU.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU AESITEIHbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTEHI;

pa3BEPHYTO U JIOTMYHO U3JAraTh CBOK TOUYKY 3PEHHSI C MCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON paOOTHI,

BBIOMPATh TEMATUKYy W METOJIbl COBMECTHBIX JCWCTBUI C y4€TOM OOMIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM J€ATENbHOCTH, OPraHUW30BbIBaTh M KOOPAMHHUPOBATH
JNEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUMH, PaclpedciiATh pOJId € Y4ETOM
MHEHUI YYaCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKAOT0 y4aCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeliaraTb HOBBIE NPOEKTHI, OLIEHMBATh HJAEU C IO3ULNN HOBHM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IIO3UTHBHOE CTPAaTErMUECKOE TIOBEJEHUE B pA3JIUYHBIX CUTYaLHsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JAacTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (hOPMYIHPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PEIIeHUs PACYETHBIX M KayeCTBEHHBIX 3ajlad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



CcrocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHUIO JSPYAWIMH B 007acTH  (PHU3UKH,
MIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTypHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLUOHAJIbHBIH HHTE/VIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBBI B JACSTEIBHOCTb, OIIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEILHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

UCIIOJIb30BaTh PUEMBI pEIICKCHH JIJIS OLIEHKH CUTYallld, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YIbTATOB JI€ITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€ PE3YIbTATOB JIESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npornecce mocTrkeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI 1O (PU3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OO0y4arOIUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOILIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATLHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
W3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOLIEH CTpEMJIEHHME K JOCTMIKEHHIO LEIH U YCHEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKJIIOYAOLIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COINIEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOUAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS C JIPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHMIUKTHL.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kJiacce nmpeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YyHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPax pojib U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOI
Hay4YHOW KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHON TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIILHOCTH JIIOIEH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS] U3YYEHHBIX (U3NYECKUX MOJENeil: MarephaibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, MACANBHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TeJ, TOUCUHBIH JIEKTPUUYECKHUM 3aps] MpU peleHUuU
bu3nueckux 3anay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JIBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUuu
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMS, TUIaBJIeHHe, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLEccaX, 3JEKTpU3alus Tell,
B3aMMO/ICHCTBUE 3aPSI0B;

OIKCHIBATh MEXAaHUYECKOE JBWKEHHE, UCHOJb3ysd (U3UYECKUEe BEIMYMHBI: KOOPAWHATA,
yTh, NEpPEMEIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast



SHEprus, MOTEHLUaJIbHas JHEprusi, MexaHudeckas padoTa, MexXaHHMYecKass MOIIHOCTb; MpHU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKH CMBICT UCHOIB3YEMBIX BEIUYHMH, WX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh H3YYEHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIE SBJIEHUS, HCIOJb3YS
du3nyecKkue BEIMYMHBL: JIaBIICHUE Ta3a, TEeMIlepaTrypa, CPEAHSsl KUHETHUYeCKas OSHEPTHs
XAa0THYECKOr0 JBWKEHUS MOJIEKYJI, CpPEAHEKBAJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT MOJIe3HOrO JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEeMbIX BEJTUUHH,
uX O0O0O3HAYCHHWS W EIWHHIIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYUHAM;

ONMCHIBATh M3YYEHHBIC BJIEKTPUYECKHE CBOMCTBA BEUIECTBA M JJICKTPUUYECKHUE SIBIICHUS
(mpotiecchl), UCHONB3YSl (GU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUUN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HanpsHKEHHOCTh  TTOJIS,, MOTEHUHMAN, PAa3HOCTh IOTEHUMAJIOB;, IPU ONUCAHUM IPABUIIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, UX OOO3HAUYEHUS U EIUHUIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C JPYTHMH BETUYHHAMU;

AHAIM3UPOBATh (U3UYECKUE TPOLECChl U SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro TaAroteHus, [, Il u Il 3akonsl HproTOHA, 3aKOH cOXpaHEHHs
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, IPUHLIUI CYNEPHO3ULUN CUJI, TPUHLUIT
paBHONIPaBUSI UHEPLUHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJIAPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbI€ 3aKOHbI, CBSI3b CpPEIHEH KHUHETHUYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoM, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUs
ANIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OO0BSACHSATH OCHOBHBIE TPUHIIUIIBI ACHCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pasinyaTh yCJIOBUS UX O€30IIaCHOTO UCIOJIb30BAHUS B IOBCETHEBHON KU3HU;

BBITMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SIBICHUI U MPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX H3MEpPEHUH, TMpu 3TOM  (HOpMyIHpOBaTh
npobiieMy/3amady W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEITIOKEHHOTO 000PYI0BAHHUS, TPOBOANTH OMBIT M JOPMYIHUPOBATH BEIBO/IBI,

OCYIIECTBIISATh NPSIMbIE M KOCBEHHbIE HM3MEPEHUS (U3HUECKUX BEJIUYUH, MPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 M3MEPEHHUS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTU MEXKY (PU3MUECKUMU BETMYMHAMU C UCTIOIE30BAHUEM TPSIMBIX
U3MEpPEHH, TPU TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl IMOITYYCHHON
3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BHAE TaOmui, u rpaduKoOB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEIOBAHUS;

cobmoaTh TpaBwiia 0€30MacHOr0 TpyJa MPH MPOBEACHHH HCCICIOBAHHN B paMKax
y4e0HOTO0 OJKCIEPUMEHTa, Yy4eOHO-HUCCIENOBATENILCKOM M MPOEKTHOW JESATENbHOCTH C
WCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemate pacuéTHhIE 3a7aud C SIBHO 3aJaHHON (U3MUECKON MOJENbI0, HUCHOIB3YS
¢du3nYecKue 3aKOHbI U MIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4H BHIOMPATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POPMYIBI, HEOOXOIWMBbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUCHUS (PU3NUECKON BETUINHBI,

pelaTh KavyeCTBEHHbIE 3aJayd: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUYMBYIO LIETIOYKY
PacCyXJIEHUI ¢ OTOPO¥ HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MYECKHUE SBIICHUS,

UCIIONIB30BAaTh TMPH pEIICeHWH YyYeOHBIX 3a7Jad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMA W TPEACTaBICHUS YYeOHOU W
HAYYHO-TIOMYJISIPHONH HH(OpPMAIINK, MOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOIyYaeMyr0 HH(OPMAITHIO;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKd, 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;



UCMOJIb30BaTh TEOPETUYECKUE 3HAHWsS 10 (U3MKE B IOBCEIHEBHOW IKM3HHM JUIf
oOecrieyeHns O€30MaCHOCTH MPHU OOpAIIEHUU C TPHOOpAMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMs 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBE/IEHUS B OKpYXKaroIlel cpere;

paboTaTh B IpyMmIie C BHIMOJIHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIIAHUPOBATh PabOTy
IpyNIbl, palMOHAIBHO paclpeneNniarTh O00A3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B
HECTAaHJAPTHBIX CUTYalMAX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOTO U3 YYaCTHUKOB I'DYIIIBI B
pelIeHre paccMaTpuBaeMoi pooIIeMBl.

K xonmy oOyuenust B 11 kJiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Y 00YHAIOIINXCS YMEHUI:

JEMOHCTPHUPOBATh HA MPHUMEpPaxX POjb U MECTO (PM3HKH B (POPMHPOBAHUHU COBPEMEHHOMN
HAyYHOW KapTUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B MPAKTHUECKOMN
NeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOI KAPTHHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHHS H3YUYCHHBIX (U3MYECKHX MOJeNeld: TOYEHHbII
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOUYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH pelleHun GU3NYECKUX 3a/1a4;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBON (DU3HKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JCWCTBUE MArHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHKYIIUHCS 3aps,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U MONSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrprudeckuit 3¢ dekt (porodddekT), CBeTOBOES aBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMUCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIC, ONTUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPENl) U JIEKTPOMArHUTHbBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHWE BEIUYMHBL: DIICKTPUUYSCKHHA 3apsii, Cuja TOKa, ODIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABUKYIIAs CHUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOT0 W MArHUTHOTO TOJIeH, MEepUoJ W 4YacToTa KoieOaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3yEeMbIX BEIUYMH, WX OOO3HAYEHUS W EIUHUILBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHUMHY C JPYTUMH BETUYUHAMU;

OTNHUCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJIECHUS W TMPOIECCHI, HCIONB3YS (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
uMnyiasc (OTOHA, TMEpPUOJ TMOoJypacHana, 3HEpPrHsl CBSI3M aTOMHBIX SA€p, NpPU ONHUCAHUU
MPAaBUIbHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3yeMbIX BEIHUYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYUHY C JIPYTUMU
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NUECKON BEJTMUMHBI;

AQHAIN3UPOBATh (U3UYECKUE MPOLECChl U SBIEHUS, UCHOIb3ys (U3NYECKUE 3aKOHBI U
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBI [OCJIENOBATEIBHOIO M NapaJljIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHME OHWHImTeHHa 11 Qorodrddexra, 3aKOH COXpaHEHHsS] HHEPTUU, 3aKOH
COXpaHEHHUs HMIYJIbCa, 3aKOH COXPAHEHHUS DIEKTPUUYECKOro 3apsifa, 3aKOH COXpaHEHUS
MaccoBOI'0 4YHclia, MOCTyJaThl bopa, 3aKOH paaMOaKkTUBHOrO pacmnajna, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MATeMaTUYeCKOE BBIPAKEHHE W YCIOBUS (TPaHUIIB,
o0yacTi) IPUMEHUMOCTH;

ONpeNeNsATh HANpaBICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO MOJSI MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;



CTPOUTB Y OIMCHIBATh N300pake€HHE, CO3/1aBAEMOE MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 10 HCCIEIOBAaHUIO (U3NYECKUX SIBICHHH W TPOILIECCOB C
UCIOJIb30BAaHUEM INPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (OpMyIHPOBATh
npobiemy/3agady ¥ THUINOTE3y Y4eOHOTO OSKCIEPUMEHTa, COOUpaTh YCTAaHOBKY W3
IPEJI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3UUECKUX BEIMYHH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUM:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTH PE3yibTAThl MOJYYEHHOH 3aBHCHMOCTH
(bu3nyeckux BeIMYMH B BUAE TaOmuLl W TIpadUKoOB, [enaTh BBIBOABI 10 pe3yjbTaTaM
UCCIIEJOBAHNS;

coOuoiaTh MpaBwia OE30IaCHOTO TpyJda MPU NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOTO OKCIIEPUMEHTa, Y4YeOHO-MCCIEOBATENLCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyI0BAHNUS;

pemiath pacu€THBIE 33Ja4d C SBHO 33JaHHOM (PU3MUYECKOW MOJENbI0, HCHOIb3YS
bu3nyeckre 3aKOHbI M NPUHIUIIBI, HA OCHOBE aHaJM3a yCJIOBHs 3a7aull BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyUYEHHOI'0 3HauUeHUs! (pU3MUecKoi BEIMUMHBI,

pemaTh KadyeCTBEHHBIE 3aJa4M: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LEHOUYKY
paccy’KIeHUI ¢ OOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTIONB30BaTh TIPH  pEIICHHWH Y4YeOHBIX 3a7ad COBPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAUH U IPEACTaBIEeHUs y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIUIO;

OOBSACHATH NPUHLIMIIBI AEUCTBUS MAlLllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3jinyaTh
yCIIOBHS UX O€3011aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKIIA/a POCCUHUCKUX MU 3apYOCKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHYECKHE 3HAHHWS 1O (HU3MKE B TOBCEIHEBHOW IKM3HH JUIS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHMS 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOILEH Cpelie;

paboTaTh B IpyMIie C BHIMOJIHEHUEM pa3IMYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh PaboOTy
IpyNIbl, palUOHAIBHO pacHpeleNsTh OOA3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTAaHJAPTHBIX CUTYalUAX, aJ€KBATHO OLIEHMBATh BKJIAJ KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpUBaeMOM POOIEMBI.



TEMATHYECKOE IINTAHHPOBAHUE
10 KJIACC

Ne
/o

HanmenoBanwne pasaciioB U TEM

KomngecTBo yacos

OnekTpoHHbIe (IU(PPOBLIE)

POTPaMMBI Beerol|[Kontponbhere o0pa3oBaTeNbHbIC PECYPCHI
paboThI

‘Pame.ﬂ 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS ‘

1.1 ||[®@u3uka u METO/IbI HAYYHOTO IMO3HAHUS 2 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 110 pasjeny H 2 H ‘
Pazzen 2. MEXAHMKA |

2.1 |[Kunematuka 5 bu6nmmorexa [IOK
https://m.edsoo.ru/7f41bf72

2.2 ||luHamuka 7 bubmnoreka [JOK
https://m.edsoo.ru/7f41bf72

2.3 ||3aKoHBI COXpaHEHUSI B MEXaHUKE 6 1 bubnuorexa [HOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 1o paszeny H 18 H ‘

‘Paaz[e.ﬂ 3. MOJIEKYJISAPHAS ®PU3UKA U TEPMOJINHAMUKA

3.1 ||OcHOBBI MOJIEKYJIIPHO-KUHETUYECKOU 9 bubnuorexa [HOK
TCOPUH https://m.edsoo.ru/7f41bf72
3.2 ||OcHOBBI TEPMOJUHAMUKHI 10 1 bu6nmoreka [IOK
https://m.edsoo.ru/7t41bf72
3.3 ||ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubnuorexa [HOK
da30BbIC TIEPEXO/IbI https://m.edsoo.ru/7f41bf72
‘I/ITOFO 110 pasjeny H 24 H ‘
‘Pa311e.11 4. JIEKTPOAUHAMUKA ‘
4.1 ||DnexTpocTaTrrka 10 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 |[IoctosiHHBIN nekTpuyecKui TOK. Toku B || 12 1 bubmmoreka [JOK
pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pasjaeny H 22 H ‘
‘Pe3epBHoe BpeMsi H 2 H H ‘
OBIIEE KOJIMYECTBO YACOB I10 68 3

[TPOPAMME
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11 KJTIACC

Ne HanmenoBanue ‘ KommyecTBo yacos ‘ OnexTpoHHbIe (IIUPPOBHIE)
n/m pas3aenoB u TeM Beero|Kontponsasie|[Ipaktiueckue o0Opa3oBaTelibHbIE PECYPCHI
HpOrpaMMBI paboThI paboThI

Pazpnen 1. JIEKTPOANHAMUKA

1.1||MarauTHoOE 10JIE. 11 1 3 bubnuoreka [IOK
DeKTpoOMarHuTHas https://m.edsoo.ru/7f41c97¢
WHTYKITHS

‘HTOFO 110 pasjeny H 11 H

|Pa3zle.11 2. KOJIEBAHUS U BOJIHBI

2.1|[Mexanuueckue u 9 1 bu6nmoreka [IOK
AJIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 |[MexaHu4deckue u 5 1 bubnnorexa IIOK
2JICKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97¢
BOJTHBI

2.3||OnTuka 10 3 bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97¢
‘I/ITOFO o paszeny H 24 H

‘Pameﬂ 3. OCHOBBI CIEIIUAJIBHOM TEOPUH OTHOCUTEJBHOCTH

3.1||OcHoBBI cienuanbHOM || 4 1 bu6mmoteka [IOK
TEOPUH https://m.edsoo.ru/7f41c97¢
OTHOCUTEIIEHOCTH

‘I/ITOFO 10 pasaeiy H 4 H

Pasnen 4. KBAHTOBASI ®3UKA

4.1|91eMeHTh KBAHTOBOU 6 bubnuoreka [IOK
ONTUKU https://m.edsoo.ru/7t41c97c
4.2||Ctpoenue aTroma 4 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97¢
4.3 ||AToMHOE s111pO 5 bu6muoreka [JOK
https://m.edsoo.ru/7t41c97c
‘I/ITOFO 0 pasaeiy H 15 H

‘Pa:ﬂ[en 5. 9JIEMEHTBI ACTPOHOMHUWU U ACTPOPU3UKHU

5.1 ||DmemeHThI 7 1 bubnuoreka [IOK
aCTPOHOMMUH U https://m.edsoo.ru/7f41c97c
acTpou3uKH

‘HTOFO 110 pasjeny H 7 H

‘Pa3}1e.11 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1|/O00061aro1IEE 4 but6mmorekxa [IOK
MIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c

‘HTOFO 110 pasjeny H 4 H

‘PesepBHoe BpeMs H 3 H H H

4

|

|OBILIEE KOJIMYECTBO || 68 |

|
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No HaumenoBanue KomuuecTBo uacos ‘ DneKkTpoHHbIE (IU(PPOBHIE)

n/m pa3ziesioB U TEM Beero|[Konrpossusie|[Ipaktuueckue 00pa3oBaTeNbHbBIE PECYPCHI
HporpaMMBl paboThI paboThI

YACOB I10

[TPOI'PAMME
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