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HOACHUTEJBbHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeqHero oOuiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepanbHOn
paboueil mporpaMMbl BOCITUTaHUS ¥ KOHIETIIIUY TpenoAaBanus yuyeOnoro npeamera «Pusnka» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaau3ylolUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yibTataM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAaIpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e I[UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam oOyueHusl.

®du3nka Kak HayKa 0 HauOoJjee O0IMX 3aKOHAX MPUPOIBI, BEICTYIIAs B KAYEeCTBE yUCOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOIUN [Js €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u actpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUajOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydarolmuxcsi, B (OpMHUpOBAHHE YMEHUN NPUMEHSTh
HaYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢hu3uku 11 ypoBHS CpeIHEro 001iero o0pa3oBaHus MOJIOXKEH PsJl UJIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KaK BOMPOCHI KIACCUUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nKku 0O0beJMHEH BOKPYT
buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUpOBAHUE TNPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUHU, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpenmnosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana (U3NYecKoi HayKH, OCMBICTICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnonaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX 2KOJIOIMYECKMM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX IeHUS MPoOJIeM PallMOHAIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHME MPEACTABICHUM O CTPYKTYpE IOCTPOCHHS



¢usnyeckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJE, TPaHHUIaX MPUMEHUMOCTH TEOPHil, JJIsl ONMHUCAaHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucreMHO-JIeTEIbHOCTHBIN MOJIX0 B Kypce (QU3MKH peaTu3yeTcs MPexJIe BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOyudaronuxcs. J{ius 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3MKe OObETUHEHBI B OOIIMI CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
OPOBOJIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKAaMH O0pa3oBaTeIbHOTO
mpolecca UCXo/ U3 0COOCHHOCTEH TUIAaHUPOBaHUSI U OcHalleHus kabunera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
NPEIOKEHHBIX THITOTE3.
bonbiioe BHUMaHKE yAENseTCS PELICHUI0 pacu€THBIX M KaueCTBEHHBIX 3an1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3felia Kypcea,
TaK W WHTETPUPYS 3HAHUS W3 DPA3HBIX pasfenoB. s KadecTBEHHBIX 3ajad MPHOPHUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHHWE TNPOTEKaHUS (PUIUYECKUX SBICHUM U TIPOIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MarepuagbHO-TEXHHUUYECKOMY
obecrneueHnI0 yueOHOro mpolecca 0a30BbIil ypoBeHb Kypca (PU3UKU HA YPOBHE CPEAHETO 00ILIETro
00pa3oBaHUs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabuHere ¢usuku
JOJKHO OBITh HeoOxoauMmoe J1abopaTopHOEe OOOpYAOBAaHME JSi BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCKuX MPakTHIeCKUX paboT U IEMOHCTPAIIMOHHOE 000py/10BaHHE.
JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B  COOTBETCTBUU C TPUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMme Mo
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONMIMXCS K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEICTABICHWA O HAyYHOM METOJe TIO3HaHUS U (HOpMHUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysibTaTa W3Y4eHUs OCHOB CTPOCHUS
MaTepuy U pyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (dopMupoBaHHE YMEHUH OOBSCHATH SIBICHHS C UCTIONB30BaHUEM (PH3MYECKUX 3HAHUH H
HaYYHBIX J0Ka3aTeNIbCTB;

e (opmupoBaHuE NPEICTABICHUN O pOiH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

Jloctumxkenune 3TUX Iieliell oOecriedrBaeTcsl pelIeHHEeM CIEAYIOUMX 3aJad B Ipoliecce
U3YYeHUS Kypca (U3UKU Ha YPOBHE CpEIHETr0 00IIero o0pa3oBaHuUs:

e TIPHOOPETEHHE CHUCTEMBbI 3HAHUK 00 OOmMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;



e (opMupoBaHHE YMEHUH TNPUMEHATH TEOPETHUYECKHE 3HAHUS I OOBICHCHHA
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

e OCBOCHHME CIOCOOOB pEIIEHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MO/IEIBIO, 3a/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3/jaHne (PU3NYECKOi MOJIeNH,
aJICKBaTHOW yCIIOBUSIM 3aJ1a4u;

e TOHMMaHHE (PU3MUECKUX OCHOB W NPUHIUIIOB JCUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

e OBJIQJICHWE METOJAaMH CaMOCTOSTEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
SKCIIEPUMEHTOB, aHAJIW3a M  HUHTEpHpeTanuud  UHPOpMAIUHU,  ONpEeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysIbTaTa;

e CO3JaHHUE YCIIOBUH JAJISl pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro oOIIiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JeJlaeT BBIOOP MpOBeIeHHs 1a00paTOpHBIX padoT U
OIBITOB C Y4ETOM MHIUBUIYaTbHBIX OCOOEHHOCTEN 00yUYaIOIUXCSL.



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC HU3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. ClokeHue nepeMelieHui u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHoe nBuKeHHE. JI[BHJKEHHME MATEpPUAIBHOM TOYKM IIO OKPY)KHOCTH C
MOCTOSIHHOM 110 MOAYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEHAsA CKOpocTh. [lepruoa u yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuuyeckue ycTpoicTBa U NpakTUYECKOE MPUMEHEHHE: CIIUIOMETD, ABM)KEHUE CHAPSI 0B,
LIENIHBIE U PEMEHHBIE NIEPEIaUH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHs CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanye COOTHOIIEHUS MEKY MYTSAMHU, IPOUIEHHBIMH TEJIOM 3a [TOCIIEA0BATEIbHBIE
paBHBIE TPOMEXKYTKH BPEMEHH IMPH PAaBHOYCKOPEHHOM JIBUJKEHUU C HA4aJbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABUKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. MHepuHanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hbl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

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



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS MPU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: TMOJIIMIHUKYA, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYXKHUHE U PE3NHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXAHUKE

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs! UMITyJibca. PEakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHMYECKOW HSHEpruu Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBA.



Mogenu cTpoeHHs Ta30B, KUAKOCTEH 1 TBEPABIX TNl U 00OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pa3mepsl Moiiekyi. KonnuectBo BewectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEeOpuu
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe mNpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUMU.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprusi 0AHOATOMHOIO
UJICAIBHOTO ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3(DPUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETIIOIHEPTE€TUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OYTBUIKU O] JICHCTBHEM C)KAaTOr0 BO3yXa, HarpeBaHue a¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BHI€OIEMOHCTpAITHS ).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooGpa3oBanue u KoHACHCaNMs. Micnapenue u kureHune. AGCOIIOTHAS M OTHOCUTEIIbHAS
BJIQKHOCTh BO3/1yXa. HacelleHHbIN map. YaenbHas TEIuioTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIEpaTypbl KAIIEHHS OT JaBJICHUS.



Tsépnoe teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucrammmsanus. Y elbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU IOJTYYEHHS] COBPEMEHHBIX MAaTEPUaOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh 3aekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

Pabota cun anextpocratudeckoro noss. [loreniman. Paznocts norennmanos. [TpoBogHuku
U IUBJIEKTPUKH B 3JIEKTPOCTATHUECKOM MoJe. JludnekTpuueckasi IpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHPOBAIBLHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMdIeKTPUKY B JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IJIOCKOI0 KOHJEHCATOPA OT ILIOIIA AN IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ygacTka LIETIH.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VnensHoE CONPOTHUBIICHHE BEIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi menu. KopoTkoe 3aMpikaHue.



DneKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NPUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

DNeKTpUYecKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENbHBIA pa3psia. MoiHus.
IIna3zma.

TexHuuyeckue ycTpoiicTBa U MpaKTHIECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKHA TOKa, DJEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHOe COeTUHEHUE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYLIEH cHilbl. KOpOoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHEr0 CONMPOTUBICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3NIEKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHue aIeKTpoABHIKYILEN CHIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce OCyHIECTBISETCS C yYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, Hay4HbIM (akr, rumoresa, (uznyeckas BeJIMYMHA, 3aKOH, Teopus, HaOIIoAeHue,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TMHEeHHas GyHKIM, mapabona, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTIOHOMETPUUECKOE TOKJIECTBO, BEKTOPHl M MX IPOEKLIHMU HA OCH KOOpAMHAT,
CJIOKEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000MEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAS JUCCOLIUAINS, TalbBaHUKA.

l'eoepaghus: BTaxxHOCTH BO3TyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: mpeodbpazoBaHue IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCca B TEXHHUKE (pakera,
BOJOMET W JpYTHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IapoBas TypOWHa, OBITOBOM
XOJIOMIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUATIOB, B TOM YHCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTHH,  BJEKTPOCTaTHUecKas  3allluTa,  3a3eMJICHUe



AIIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPUHTEp, 3JIEKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHAyKIMK. KapTuHa TMHUI MarHUTHOM MHAYKLUU IOJIS IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa JIMHMM MHAYKIMH MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOrO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuwna Jlopenna, e€ MOAynbp UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHOM MHAyKuuu Papazes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYILAS CHJa HHIAYKUUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMH. DJIEKTPOABUKYILAS CHJIA CAMOMHTYKIUH.

DOHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE MPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, MJIEKTPOIBUraTeIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHILI, UHAYKLIIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHUM MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM MHYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHblE KOJ1€OAHUS

Konebarenbnass cucrema. CBOOOMHBIE MexaHWuYeckue Kkojebanusa. [apmonmueckue
koneOanus. Ilepumon, wacrora, ammutyna u  (asza koneOanuid. [IpyXKWHHBI MasSTHHK.
MaremaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanuil. [IpeBparienne sHepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU



kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamImuxX KojeOaHUsAX. BbIHYXICHHbIE MEXaHHUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U IEUCTBYIOLIEe 3HAUEHUE CUIIbI TOKA U HAIPSYKEHHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPEeOICHUE SIEKTPUUECKON HHEPIUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KymnbTypa HCHONIb30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuuyeckue yCTpoilcTBAa H TNPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHUECKUN
MasITHHK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuworpaMmbsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH NEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHvle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpaneHus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHS M3IYYEHUs] AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, V B anekrpoMarautHoi BosHe. CBOMCTBA 371€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeJloMJIeHHe, mojsipu3auus, Judpakuus, uHTepdpepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3MeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenne oTpaxxeHus U MPEOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nuatepdepeHuu u UG pakiini MEXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.



HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOH
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipusanus, Iudppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHue M300pakeHU B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMIEHUs cBeTa. AOCOIIOTHBIM  IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBeta. CiioxkHbli cocTaB 6enoro cera. L{ser.

CoOuparomiue M pacceuBaromue JuH3bl. ToHkass JsmH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKasi CHJla TOHKOM JInH3bI. [locTpoeHune n3o0paxeHuili B coOMparomux U pacCenBarOIINUX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBUSA
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

[Tomnsipusanus ceera.

TexHuueckue yCTpoWcTBa M INpaKTHUYECKOE IMPUMEHEHHE: OYKHM, Jiyna, (oToamnmapar,
IPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPON .

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTpPaKEHHWE M IpeloMieHHe cBeTa. OnTudeckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

Habmonenue nugpakiuu ceera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTymarsl cnienuanibHOM TEeopuun
OTHOCUTCJIBbHOCTU: WHBAPUAHTHOCTL MOAYJIA CKOPOCTH CBC€Ta B BaKYyMC, MMPUHIUIT
OTHOCHUTEJIBHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. BaMCI[JICHI/IC BPCMCHU U COKPAIICHUC NJIMHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.



Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €r0 YACTOTONH. DHEPTUs U UMITYIbC
dboToHa.

OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 11 hotoddpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbrtsel [1. H. JIeOenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYECKHE YCTPONCTBA M MPAKTHYECKOE MpUMeHeHHe: (PoTodnemMeHt, (OTOAaTUuK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
mozenb atoMa. Iloctynarel bopa. M3nyuyenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YPOBHS HEpIruu Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJTHOBOM Ayaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHuueckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJIbHBIA aHAIU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Mogens omnbita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTh CTPOEHU AApa. OTKpBITHE paAMOAKTHBHOCTH.
OmneiTel Pesepdopna no onpeneneHuto coctaBa paaloakTUBHOro u3nydeHus. CoiicTBa anbpda-,
Oera-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA M HeWTpoHA. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsi

anpa. Maccosoe uncio sapa. M3otomnsl.

Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
paZvoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl U THEpCHEKTUBBI  AIEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nueckoi KapTHHBI MUDPA.

TexHudeckue yCTpOMCTBA U INPAKTHUYECKOE NPUMEHEHME: NO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).



Pa3znea 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHI@ M 3BE3A. 3BE3NBI, UX
OCHOBHbBIE XapaKTEpUCTUKU. J[narpamMmma «CneKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHON
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocje0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE IPEACTABIEHUSA O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. PaszOeranue ranmaktuk. Teopust
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEJIENICHNUS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3uku u acTpOHOMHUU B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW |
ATUYECKOH chepax AeaTeIbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKHU M aCTPOHOMUHU B COBPEMEHHON
HAayyHOW KapTHHE MHUpa, posib (U3HUECKOH Teopuu B (POPMUPOBAHUU TPEACTABIECHUN O
¢bu3nyeckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemuvie nonsimus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAyYHOTO TTO3HAHMSL:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU TOJO0MS TPEYTOJIbHUKOB, ONPEIEICHUE IUIOIAaIU TIIOCKUX GUryp U 00bEMa Tel.

bBuonozus: >nexTpuueckue IBJICHUs B )KUBOU MPUPOJIE, KoseOaTellbHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU NIPUPOAE, ACUCTBUE PalUallMU HA JKUBbIE OPTraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (PoTochEMKA 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonocus: MTUHUM 3JEKTPONEpeNad, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero o0Iiiero oopa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CIOCOOHOCTH O0y4aroluXcsi pyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacIlIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENIBHOCTH B IPOLECCE pean3allii OCHOBHBIX
HAIpPaBJIEHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOI0 OOIIECTBa;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIE€SATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJEWCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCHHCKUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHNE YCTOMUHUBOIO OYAYyIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas AICTETUKY HAYYHOT'O TBOPYECTBA, PUCYILIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K Pa3InYHbIM chepaM npodeccuoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE JIaHBbI;

TOTOBHOCTh M CITIOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKHU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IIJIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKPYKAIOLIEH Cpeie Ha OCHOBE 3HAHMS LIETIEH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuipeHre OmbITa JEeATeNbHOCTH SKOJOIMYECKOW HaNpaBICHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pusmke;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTUs HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble Jjornuyeckue aeiicTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OINpPEAEIATh LEeNU JeSTEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OLIEHUBATh PUCKH MTOCIEICTBUI e TEIbHOCTH;

KOOPJIMHUPOBaTh M BBIIOJHATE pabOTy B YCJIOBUSAX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBAaTh KPEATHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble nuccienoBarebckme 1eiCTBUSA:

BJIAJ€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHU U MeTOJaMM (U3NYECKOMH
HayKH;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM JEATENIbHOCTH B 00JacTh
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METO/IOB pELIeHUs 3a1a4
(bu3MUecKoro conepkaHusl, IPUMEHEHHIO Pa3JInYHbIX METO/I0B MO3HAHMS,

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro HMHTEpIpeTalu,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMUHBIX YU€OHBIX CUTYallUsX, B TOM YHUCIIE IPU CO3aHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBIJBUTATh
TUIO0TE3Y €€ peleHus, HAX0IUTh apryMEHTHI JUIs JJ0Ka3aTeIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napamMeTpbl ¥ KpUTEPUU PeIIeHUs;

aQHAJIM3UPOBATH MOJTYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
qucIIe IPU U3YYEeHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASATEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX o0acTel;

BBIJIBUTATh HOBBIEC UJEH, IpEeIaraTb OpUrHHAIbHbIE TOXOAbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJIEp’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJIM3, CHUCTEMATHU3alUI0 U
MHTEpIpEeTalnio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM NIPEJICTABICHHUS;

OLIGHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCMONb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3alMOHHBIX 3a/1ad C COOJIOEHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, THTHEHBI, PECYpCOCOEPEKEHNs], TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3NYECKOTO COACPIKAaHUS B pa3nUyHbIX (opMaTax C yd€roM
Ha3Ha4YeHUs THGOPMAIUH U LIEIIeBON ayAUTOPUHU, BHIOHPAsi ONTUMAIIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3MKU U BO BHE-YPOUHOMU AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIlMi U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yduy€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIMHUPOBATH
JIEHCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pPabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPHSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBAThb WJEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B DPA3JIUYHBIX CHUTYaLHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKHA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs PAcu€THBIX M KAa4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUINXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JTaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;
pacuMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTEHHIN;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIINHU B 001aCTH (PU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, YMOLHOHATBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JICHCTBHIA
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BaTh PUEMBI peICKCHH JIJIS OLIEHKH CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHATHU3E PE3YIbTaTOB AATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U pTYMEHTBI IPYTUX TPU aHAIHU3E PE3YNIbTATOB ICATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B nporiecce qocTrkeHHs THYHOCTHBIX PE3YyIbTATOB OCBOCHHSI IIPOTPAMMBI TTO PU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MMOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABIICHUS PAa3BUTHsI COOCTBEHHOM IMOIIMOHAIBHON cepbl, OBITh yBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MMOBEJICHUE, CIIOCOOHOCTH aJIalITUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHSAM H ITPOSIBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOIIEH CTpPEMJIEHHE K JIOCTIDKCHHIO LT H YCIIEXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIIaTHH, BKIIIOYAIOMIEH CHOCOOHOCTH IMOHMMATh SMOLMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C APYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEPax poJib U MeCTO (HU3UKH B (POPMHUPOBAHHH COBPEMEHHOMN
HAyYHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B IMPAKTHUECKOMI
JNeITEeIILHOCTH JIFOICH;

VUUTHIBATh TPAHUIBl MPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJENel: MarepualibHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJMIOTHO TBEPIOE TENO, MACAIBHBIA Ta3, MOJACIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOYCUHBIH DICKTPUYCCKUN 3apsl NMPH pEUICHUN
dbu3ndecKux 3a1a4;

pacro3HaBaTh (pU3MYECKHe sBIEHUS (TMPOILECChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJ'ICKyanpHO-KHHGTH‘-ICCKOfI TeOpI/II/I CTpO@HI/ISI BCIIIECTBa " BHGKTpO)II/IHaMI/IKI/II
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHUE 10 OKPY)>KHOCTH, HHEPIIUs, B3aUMOIeCcTBHE Tel, Tu(dy3usi, OpOyHOBCKOE JIBIKCHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHNE 00bEMa Tell PHU HarpeBaHUU (OXJIKICHHUHN),
TEIJIOBOE pPAaBHOBECHE, HCIIApEHUE, KOHJEHCAIUs, TUIABIICHUE, KPHUCTAIIU3AIMS, KUIICHHE,
BIIQYKHOCTh BO3/yXa, OBBIILICHUE JABJIECHU ra3a Py €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBA3b
MEXIy TapaMeTpamMHu COCTOSHUS Ta3a B HW30IPOIeccax, DJICKTPU3aAIUs TeJ, B3aUMOJCUCTBUE
3aps1/ioB;

OIMUChIBATh MECXAaHHYECKOC IBUKCHUC, I/ICHOJ'H)SY?I (1)I/ISI/I‘I€CKI/IG BCJIIMYUHBIL. KOOpJII/IHaTa,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, Macca Tejia, CHJIa, UMIYJIbC Tela, KMHeTHYecKas
BHepFI/ISI, IIOTCHIIMAJIbHAA 3Hepr1/151, MEXaHNYCCKasa pa60Ta, MEXaHHM4YECKasds MOIIHOCTD, HpI/I
OTMCAHUU MPABUIBHO TPAKTOBATH (PUINYECKUIN CMBICIT HCIIOIB3YEMbIX BEJTUYHH, X 0003HAUCHUS
U €IMHULBI, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOLIUE JAHHYIO (U3NYECKYIO BEJIIMYUHY C JIPYTUMHU
BEINYMHAMU;

OIINCBIBATH H3yquHBIe TCIIJIOBBIC CBOfICTBa TCJI W TCIIJIOBBIC SBJICHHA, I/ICHOJ’II)SYSI
dbusznuecKkue BEIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHYeCKas OSHEpTUs
XAaO0THYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAaJpaTUYHAs CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, kod(h(UIMEHT MOJEe3HOrO JIEHCTBUS TEIJIOBOTO
JABUT'aTCIIA, HpI/I OITMCaHun HpaBI/IJ'II)HO TpaKTOBaTI) (1)14314%01(1/1171 CMBICJI I/ICHOJ’II)?,yeMI)IX BCEJINYHH,
uX O00O03HAYCHWS W EAUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUUECKYIO
BEJIMYMHY C IPYTUMHU BEITUUUHAM;

OIINUCBhIBATH I/I3y‘{eHHBIe BJIGKTpI/I‘IeCKI/Ie CBOﬁCTBa BCIIECCTBA U SHGKTpI/I‘ICCKHe SABJICHUSA
(portecchl), UCTIONB3YS (U3UUYECKHUE BEITUYMHBI: JJCKTPUUYCCKUN 3apsijl, IEKTPUIECKOE IOJIE,
HaHp}I)KéHHOCTB 1o, IIOTCHIIHAJI, paSHOCTI: IIOTCHIIMAJIOB, HpI/I OIInCaHuun HpaBI/IJILHO
TPaKkTOBaTh (PU3MYECKUN CMBICI MCIOJIb3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIUHHIIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;



AHATM3UPOBATh (PU3UYECKUE TIPOIECCHl M SIBJICHUS, UCTOIB3Ysl (PU3NYECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKkOH coxpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BBbIC 3aKOHBI, CBS3b CPEIAHEH KUHETUYECKOW HDHEPTHH TEIUIOBOTO JIBIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KynoHa, Ipu 3TOM pa3nuyarh CI0OBECHYIO ()OPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAXKEHUE U YCIOBUS (TpaHULIb, 00JaCTH) TPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JIEHCTBUS MAIlIUH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBHITIOJHATh JKCIIEPUMEHTHI 110 HUCCIICIOBAHUIO (PU3UYECKUX SIBICHUH W IPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu dSToM (HOpMyIHpOBaTh
npobaeMy/3agady ¥ THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 TPEAIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISITh TPSMBIC W KOCBCHHBIC H3MEPCHHsI (DU3MYECKHX BEIWYWH, TPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIy GU3MUECKUMU BEIIMYUHAMH C UCTIOJIB30BAaHUEM MPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHpPOBATH PE3yNIbTAThl TMOTYyYCHHON
3aBHCUMOCTH (PU3UYECKHX BEIUYUH B BUJIE TAOIHII U TPapUKOB, IEIaTh BHIBOJIBI [0 PE3yIbTaTaM
HCCIIC/IOBAHMS,

coOnrofarh mpaBuiaa O€30MacHOrO TpyAa IMPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENTOBATENILCKOM W TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB M TaOOPaTOpPHOTO 000pyIOBaAHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3UYECKOW MOJENBI0, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMUYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYUEHHOTO 3HAYeHUS (PU3NUECKO BETHUNHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUMBYIO IICTIOYKY
paccyXIeHUl ¢ ONOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

HCIIOJTL30BATh IPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUISL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIpPETallMd U TPEJCTaBICHUs Yy4eOHOW U Hay4dHO-
MOMYJISIPHOUM MH(GOPMAITUH, TIOTYISHHON U3 PA3IMIHBIX HCTOYHUKOB, KPUTHUCCKH aHATTU3UPOBATh
MOJTy4aeMyro HHPOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX M 3apYOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BHTHE
HayKH, 00BbICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

HCIIOJIb30BaTh TEOPETUICCKHE 3HAHUS 110 (PU3HKE B IIOBCETHEBHON KU3HU JUTSI O0SCTICUCHUS
0€30MacHOCTH TIpU OOpAIEHUH ¢ IPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAaHEHUS
3JI0OPOBBS U COOJTIOJICHUS HOPM DKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpe/e;

paboTaTh B TpYIIE C BHIOTHEHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH, IIaHUPOBATh paboTy
TPYNNBL, PalMOHATBHO pacHpeleNsiTh OOS3aHHOCTH W IUIAHUPOBATh JIEATCIBHOCTH B
HECTAHJIAPTHBIX CUTYAllUSIX, aJICKBATHO OIIEHMBATh BKJIAJ KAXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOU
JESTEIIbHOCTH JIFOJIEH, IeTIOCTHOCTh U €AMHCTBO (PU3MUYECKOM KapTUHBI MUPA,

YVUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUH 3apsif, JIyd CBETa, TOUCYHBIN HCTOUYHUK CBETA, siIepHAs MOJIeh aTOMa, HYKJIOHHAs
MOJIe]Ib ATOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aay;



pacmo3HaBaTh (pU3MYECKHE sIBICHUS (MPOIECCh) U OOBSCHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAs
WHAYKLIUS, JACWCTBUE MAarHUTHOTO IIOJISI HA TMPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apsi,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroannekrpudeckuii 3¢ dekt (poroaddexr), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJI0PO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONUCHIBATh M3YUYCHHBIC CBOMICTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPell) U IEKTPOMArHUTHBIC SBJICHUS (TPOIIECCHI),
UCTIONB3YS (U3MUYECKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsj, CHIa TOKa, SJIEKTPHUECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
pabota TOKa, MHAYKIMS MarHUTHOTO IMOJs, cuia Ammepa, cwia JlopeHla, WHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEepUOJ] W 4YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHUJia TOKa B TPOIECCE TAPMOHHUYECKUX AJICKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cuila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIONIB3YEMbIX BEIMYMH, WX OOO3HAYCHHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIOJIB3Ys (U3HUSCKUE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMATrHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPIUs U
UMIyIsC (OTOHA, IEPHOJ[ TOJypacmana, SHEPTrHsl CBSI3W aTOMHBIX SJEp, MPU ONHUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JAPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHAJTM3UPOBATh (PU3MYECKUE TPOIECCHl W SIBIICHHS, MCTONB3Yys (PU3UUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENbHOTO W MAPAIIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHWUTHOW  HWHIOYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DPeKTa, 3aK0H COXpaHESHUS SIHEPTHH, 3aKOH COXPaHEHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsAa, 3aKOH COXPAHEHHS MacCOBOTO YHUCIA,
nocTynaTel bopa, 3akOoH paJMOAaKTUBHOIO pacrlajga, NpH JTOM pa3inyaTh CIOBECHYIO
GbOpMyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpE/ICNIATh HAIpPaBJIICHWE BEKTOpAa MHAYKIMM MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKON JIMH30M;

BBITIOJTHSITh DKCIIEPUMEHTHI 0 HCCIIEIOBAHUIO (U3MYECKUX SIBJICHUW W TIPOIIECCOB C
UCTIONIb30BAaHUEM  TMPSMBIX, W KOCBEHHBIX HW3MEpEHUH: TMpH ITOM (HOpPMYITHpPOBAThH
npoOaeMy/3amady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT B (POPMYITHPOBATH BBIBOJIBL;

OCYIIECCTBIIATh TIPSIMBIE W KOCBEHHBIC H3MEPEHHS (HU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYYEHHOH 3aBHCHUMOCTHU
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] M TpauKOB, MelaTh BBIBOABI IO pe3yiabTaTam
UCCJIEIOBAHMUS,

coOnronarh mpaBuiaa O€30MacHOTO TpyAa MPHU TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOKUCTB U 1A0OPaTOPHOTO 000PYAOBaAHNUS;



pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (DU3MUYECKOW MOJENbI0, HCIIONb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 331a4l BbIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (PU3NYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMbIE Ui €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOi BEINUHHBI,

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHU C OIIOPOM Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE 5BICHMS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUId TIOUCKA, CTPYKTYpUPOBAHMs, HHTEPIPETALUMU M NPEACTaBICHUA Y4eOHOW U HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBAThH
HOJy4aeMyro HH(opMaIuio;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU [T 00€CTICUCHUS
0€e3011acHOCTH MpHU OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ui COXPaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 IIOBEJICHUS B OKPY KalOIIEl Cpese;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJeKBaTHO OLICHMBATH BKJIAJ Ka)JIOI'O U3 yYaCTHUKOB I'PYIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoJunyecTBo 4yacoB JJIeKTPOHHbIE JeATeIbHOCTD
HanmenoBanmue pa3jiesioB (uu¢posBbie) YUYHTEJA € y4eTOM
Ne n/n H TeM nporpaMMI:ﬂ Bcero Konrponensie | Ipakruveckue oﬁpczl::f)osaTeanme paboueii
paboter paboter pecypchl NPOrpamMMbl
BOCIIMTAHUS
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
AKTHUBU3UPYET
MO3HABATEIIbHYIO
JIeATEIbHOCTh
11 ®dusnKa U METOJIbI 5 bubnnoreka [JOK Hepes
' Hay4HOI'O [TO3HAHUS https://m.edso0.ru/7f41bf72 HCTIOJILS0BAMHC
3aHUMAaTEIbHBIX
3JIEMEHTOB,
WCTOPUH U3 )KU3HU
BEJIMKUX YYEHBIX
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bubnuotexa [JOK ITonnepxuBaer
21 Kunewarika > https://m.edsogru/7f41bf72 I/IerpCI:()Z K
bubnnoreka [JOK Pa3JINYHbIM
2.2 Junamiia ! https://m.edsogru/7f41bf72 chepam
npodecCuOHATbLHON
JeATETbHOCTH, B
TOM YHCIIe
CBSI3aHHBIM C
23 3aKOHBI COXpPaHEHHUS B 6 1 1 BI/I6J'.[I/IOTeKa IHOK (r3mKoH H
MeXaHUKe https://m.edsoo.ru/7f41bf72 TeXHHKOIH:
MpUMEHSET Ha
ypoKe

HHTCPAKTUBHBIC



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

dbopmbI pabOTHI:
rpymmoBas pabora
Hroro no pazaeny 18
Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmoreka [JOK [Tomoraer
' KMHETUYECKOU TEOpUU https://m.edsoo.ru/7f41bf72 chopmupoBath
bubnmoreka [JOK YPOBCHb
32 OCHOBEI TPMOAHHAMHKIL 10 1 https://m.eds00.ru/7f41bf72  MHPOBO33peHHS,
A COOTBETCTBYIOILIETO
33 nemcoma, Gmomwe 5 BuGmotexa LIOK - cospeseniony
' . ) https://m.edsoo.ru/7f41bf72 ypOBHIO  pPa3BUTHA
TICPEXOIbL (u3nYecKoil HayKH.
Uroro no pazueny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK TOTOBHOCTD u
4.1 DIICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72 | cmocoOHOCTB K
00pa3oBaHMIO u
ITocTossHHBIM camMo00pazoBaHUI0 B
. bu6nmoreka [JOK
4.2 aneKTpudeckuii Tok. Toku 12 1 1 https://m.edsoo.ru/7fA1bF72 oOnactu (GU3NKU Ha
B Pa3IMYHBIX Cpeaax OPOTSKEHUH  BCelt
KU3HU.
Uroro no pazaeny 22
PezepBHOE Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB 68 4 4
I10 ITPOT'PAMME



https://m.edsoo.ru/7f41bf72
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11 KJIACC

KoJsmuecTBo yacos JJIeKTPOHHbIE JesATeIbHOCTD
Ne HaumeHnoBaHue pa3aesioB K n (nudpossbie) YUHUTeJS € Y4eTOM
n/n U TeM NpPorpamMmbl Bcero 061-ITp0.JII>HLIe pﬁaRanecRue oOpa3oBaTeJibHbIE pabouei
PabOTRI PA0OTRI pecypchl NPOrpaMmbl
BOCHUTAHUS
Pazgea 1. JIEKTPOJAMHAMUKA
Pa3zBuBaer HayuHyO
Ma o€ TIoJIe. 10003HATEIILHOCTD,
11 QH;;I;T:MaFEI/IJ;HaH 11 1 3 bubmnorexa LIOK JI/IIHTepeI:: e K
' https://m.edsoo.ru/7f41c97c .
WHTYKITHS MCCJIEI0BATENbCKOM
JeSITEIbHOCTH
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
MexaHnuyeckue u ocC e
2.1 AJICKTPOMAarHUTHHIC 9 1 bubmmorexa LIOK aBCT:TpHHIfeTCI/IIMX
https://m.edsoo.ru/7f41c97c .
KoseOaHus Ka4ecTB (PH3UUECKOM
29 MexaHndeckue n 5 1 bubnunorexa [IOK HayKu. ed
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢ TapMOHHYHOT'O
bubnuoreka [IOK TOCTpoCHHMA
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI CrIelIHAIbHOM
TEOPHUH OTHOCUTEIIEHOCTH

Hroro no pazneny

Pa3nea 4. KBAHTOBAS ®U3UKA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

[loBeIIaET YpOBEHB

COLIMAILHOU u
Hay4HOU
KOMIIETEHTHOCTH
gyepes MPaKTUIECKYIO
JIEATEIbHOCTh



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

41 DNIeMEHThI KBAaHTOBOM 6 bubmmoreka [JOK Opuentupyer Ha
' ONTUKH https://m.edsoo.ru/7f41c97c npumMeHeHue
Bu6muorexa [JOK (bu3nYeCKUX 3HAHUMA
4.2 Crpoenme atoma 4 https:.//m.edsoo.ru/7f41c97c A4 pCIICHUA 3a4a9 B
obnactu
OKpY>Karolleu cpepl,
TUTAHUPOBAHKE
4.3 ATtoMHOE S1pO 5 Egggﬁ;ﬁﬁ)gﬁﬁmmgk OLICHKU ux
S ' BO3MOXHBIX
MOCJIEACTBHI TS
OKpY’KaroIIen cpeibl
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1
acTpopU3NKH

OnEeMEHTHI ACTPOHOMUHU U

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

AKTHUBU3UPYET
II03HABATEIIbHYIO
JESTEIIBHOCTD YePe3
UCIIOJIb30BaHUE
3aHUMAaTEIbHBIX
3JIEMEHTOB, UCTOPUU
U3 KU3HU BEIUKUX
YUEHBIX

Hroro no pazneny

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

7

[Ipumenser Ha ypoke

61 | OSobmaiomee nosopesme | 4 s eds00UTEALSST  bopuet padome:
rpynmnoBas pabota
Hroro no pazneny 4
PesepBHOE Bpems 3
OO011e€ KOJIMYECTBO YaCOB 110 68

IIporpaMme
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®usuka. 10 kimacc. ba3oslii u yriyonénneiii ypoBHu. ABTopsl: Msikumies I'.41., bByxosues b.b.,
Yapyrun B.M. / Ilox pen. [Tapdhentberoit H.A.,2022

®usuka. 11 kmace. ba3owrii u yriyonénneiii ypoBHu. ABTopsl: Msikumes I'.41., bByxosues b.b.,
Yapyrun B.M. / Ilox pen. [Tapdentperoit H.A.,2022

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru
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https://www.yaklass.ru/
https://m.edsoo.ru/

[Tpunoxenue
OneHouHbIE MaTepUaIbl

10 knacc

Kounrpoabsnas padora Nel mo reme: «Mexannka

1 BapuanT

Yacrtp 1

A-1 JIBa aBTOMOOMIISL ABMXKYTCS 110 IPSIMOM IOPOre B OJAHOM HampaBiIeHUH: OJUH CO
cKopocThio 50 KM/4, a Ipyroi — co ckopocThio 70km/4. [Tpu 3TOM OHU

1.CommxkaroTcs; 2. yaaJstoTes; 3. He U3MEHSIIOT PACCTOSIHUE JIPYT OT Apyra; 4.MOTyT
COMIKATHCS, @ MOTYT YIAISAThCS

A-2 Ha pucynke 1 npencrasieH rpaguk 3aBUCUMOCTH ITyTH S OT BpeMeHu t.onpeaenure
MHTEPBAJI BPEMEHH, KOT'JIa BEJIOCUTIEAUCT JIBUTAJICSI CO CKOPOCTHIO 5 M/C.

1.0t 5¢ no 7c; 2.0t 3¢ no 5c; 3.0t 1c 1o 3¢; 4.01 0 o 1c

A-3 ABTOMOOHIIB, TPOTAsICh C MECTA, ABHKETCS ¢ ycKopeHueM 3 M/c2. Uepes 4 ¢ ckopocTb
aBTOMOOMIIA OyJeT

1.12 m/c; 2.0,75 m/c; 3.48 m/C; 4.6 m/C

A-4 KoopauHaTta Teja MEHSETCS C TeYEHUEM BPEMEHHU CorlacHo Gopmyne X=5-3t , rie Bce
BeIM4MHBI BeipakeHbl B CH. Uemy paBHa KoopauHaTa 3TOro Teja yepe3 5S¢ mocie Havana
JBYKEHUA?

1.-15m; 2.-10Mm; 3.10M; 4.15Mm

A-5 Teo ymano ¢ HEKOTOPOH BBICOTBI M TIPH yIape 0 3€MITEO BMeIIo ckopocTh 40 m/c. Uemy
paBHO BpeMsi ajieHus?

1.0.25¢; 2. 4c¢; 3. 40c; 4. 400c

A-6 ABTomM0oOMIBL Maccoil S00KT, pa3roHssCH C MeCTa paBHOYCKOPEHHO, JOCTUT CKOPOCTH
20m/c 3a 10c,. PaBHOnEHCTBYIOIIAsE BCEX CHII, ICHCTBYIOIIAs HA aBTOMOOMIIb, paBHA

1.0,5 xH; 2.1 xH; 3.2 xH; 4.4 kH

A-7 Ilon neiticrBuem cunsl 3H npyxuHa yuimHuinacs Ha 4 cM. YeMy paBeH MOAYJb CUJIBL,
IO/l JEMCTBUEM KOTOPOH YAJIMHEHUE 3TOM NMPYKUHBI COCTABUT 6CM?
1.35H;24H;345H;45H

Yacrsp 2

B-1 C nenogsukHo# 101K Maccoi 50 Kr Ha Oeper mpbIrHY Majdb4uK Maccoi 40 Kr co
CKOpOCThIO 1M/C, HampaBIeHHOMN ropu30HTaNIBbHO. Kakyro ckopocTh nprodpena goaka
OTHOCUTENBHO Oepera?

B-2 Bpycox maccoit M=300r coenunén ¢ 6pyckom mMaccoit M=200r HUTHIO, IEPEKUHYTOM
yepe3 6510k, Yemy paBeH MOAy b yekopeHus Opycka maccoit 200r?

B-3 I'py3 maccoit 100r cBob6oaHO0 nagaet ¢ BoICOTH 10M. OnpenenuTe KHHETHYECKYIO
SHEPTHIO TPy3a Ha BHICOTE OM.

Bapmuanr 2

Yacrs 1

A-1 Ha pucynke 1 mpencrasneH rpauk 3aBUCUMOCTH IyTH S OT BpeMeHH t.ompeaenure
MHTEpBaJl BpEMEHHU, KOI'/1a BEJIOCUIIEAUCT HE JIBUTAJICS.

1.01 0 10 1c; 2.0t1 2¢ 10 3c¢; 3.071 3¢ 10 5¢; 4.0t1 5c u nanee

A-2 CkopoCTb TyJIH IIPH BBUTETE U3 CTBOJIA MUcTojeTa paBHa 250 m/C./JimHa ctBona 0. 1Mm.
Onpenenure NpUMEPHO YCKOPEHUE ITYJIM BHYTPU CTBOJIA, €CJIM CUUTATh €€ IBUKEHUE
PaBHOYCKOPEHHBIM.

1.312 km/c?; 2.114 xm/c?; 3.1248 km/c%; 4.100 km/c?

A-3 3aBUCHUMOCTb ITyTH OT BPEMEHH JUTSI TPSIMOIMHEHHO JBIDKYIIIETOCS TENIa IMEET BHT
S(t)=2t+3t? , rie Bce BenmuuuHbI BEIpaxkeHs! B CU. YcKkopeHne Tena paBHoO

1.1 m/c?; 2.2 m/c?; 3.3 m/c%; 4.6 m/c?



A-4 ABTOMOOHUITH IBIKETCS TIO 3aKPYTICHHUIO TOPOTH pagarmycoM 20M ¢
LHEHTPOCTPEMHUTEIbHBIM YCKOpeHHeM 5 M/C2. CKOpoCcTh aBTOMOOMIISI paBHA

1.12,5 m/c. 2.10 m/c. 3.5 m/C. 4.4 m/C.

A-5 Kocmudeckuii KopaOiib IBHXKETCSI BOKPYT 3eMJIH 110 KPYTrOBOM OpOUTE pagnycoM
2*10" m. Ero ckopocTs paBHa

1.4,5 km/c; 2.6,3 m/C.; 3. 8 M/C.; 4.11 m/C.

A-6 Teno nBrxkercs no nipsimoid. [lon aeiicTBreM MOCTOSHHOM cuiibl SH uMITyInibe Tena
YMEHBIITWIICS OT 25 KT M/C 110 15 xr m/c. [l aToro morpeboBaioch

1.1c; 2.2¢; 3.3¢; 4.4¢

A-7 CriopTCMEH MOJHSJI IITAHTY MacCOM 75 KT Ha BBICOTY 2M. TIOTCHIIMAIbHAS SHEPTUS
LITAHTH MPYU 3TOM U3MEHUJIACh Ha

1.1501x; 2.300d>x; 3.15001x; 4.37,5]1x

Yacrtp 2

B-1 Ha cTosiBIiem Ha TOpU30HTaIBLHOM JIby caHu Maccoi 200Kkr ¢ pa3dera 3anpbIrHyI
genoBek Maccoid 50 kr. CKopocTh caHeil mociie npbbkka crana 0.8 m/c. Kakoii Obl1a cKopocTh
YeNoBeKa J0 KacaHUs C CaHSIMH.

B-2 I'py3 maccoii 100r cBob6oaHO magaet ¢ BeICOTH 10M ¢ . Onpenennure NOTeHIHATBHYIO
SHEPTHIO TPy3a B TOT MOMEHT BPEMEHHU, KOT'JIa €ro CKOPOCTh paBHAa 8M/C.

B-3 Bpycok maccoit M=300r coequuén ¢ rpy3oM M=200r HUTHIO, IEPEKUHYTOH Uepe3 OJIOK.
Bpycok ckonb3uT 6€3 TpeHus o TOPU30HTAIBHON OBEepXHOCTH. UeMy paBHa cuiia
HATSDKCHUS HUTH?

KonTtpouabHnas padora Ne2 no reme: «Moseky/isipHasi Gu3nka 4 TepMOIMHAMHUKA)

1 Bapuant

1. I'a3 B konnuecte 1000 moneit npu nasiaenun 1 MIla umeer remneparypy 100° C. Haiitu
o0BeMm rasa.

2. [Ipu xakoil TemrniepaType CpeiHss KUHETUYECKask YHEPI sl IOCTYNATENbHOIO ABHKEHUS
MoJleKyn ra3a pasHa 12,42-10-21 JTx.

3.YeMy paBHa BHYTPEHHss SHEPTHUsS 5 MOJIb OTHOATOMHOTO rasa npu temmneparype 27° C?
4. I'a3y nepenano kosumdectBo TerioTsl 300 [k, ero BHyTpEHHsIsl SHEPIHsl yBeIMYMUIIach Ha
200 Ix. Yemy, paBHa paboTa, COBEpIlIEHHAs ra30M?

5. TenoBo¥ ABUraTesb MOMyYaeT OT HarpeBaress 3Hepruto, pasHyro 1000 /x, n ornaer
xonoamnbHUKY SHepruto 800 k. Uemy paBen KIIJl rertoBoro aeuraresns?

Bapmuanr 2

1. Paccuuraiite TeMriepaTypy, Ipu KOTOPOM HAXOMASTCS 2,5 MOJIb Ta3a, 3aHUMAIOIIET0 00beM
1,66 11 m HaxoxsAmerocs oy gapincHuem 2,5 Mlla.

2. Ilpu temmniepatype 27°C naBnenue ra3a B 3akpeiToM cocyne 75 klla. Kakum Oyner
JaBJICHUHU IIpH Temneparype -13°C?

3. KakoBa BHyTpeHHs4 sHeprus aprona maccot 200 r npu temneparype 17°C? (MonsipHas
Mmacca aprosa 40 r/mosb)

4. OnpenenuTb BHYTPEHHIOIO SHEPTHIO OJJHOATOMHOIO UJEAIbHOTO Ia3a €CJIM OH MOTYYHII
konnyectBo TernoTsl 1000 Ik 1 coBepumi npu 3ToM padoty 400 JIx.

5. TenioBoM ABHTraTENb 3a HUKII ITOJIy4YaeT OT HarpeBarels dHepruto, pasHyro 1000 [Ix, u
otnaet xonoaunbHuKy sHepruto 700 k. Uemy pasen KIIJ| TeruioBoro npurarens?
KonTtpouabHas pad6ora Ne3 no teme: «JIeKTPOAUHAMHUKA»

Yacrts A.

1.MarguTHoOE 110JI€ CO3/1aeTcs. ..

1)HenoABIKHBIMH JJICKTPUUECKUMU 3apsaaMu; 2)ABHKYIIUMHECS dJICKTPHUSCKIMU
3apsiiamu; 3)TeaaMu, 00JIaaroIIuMU MacCoi; 4)IBHKYIIMMHUCS YaCTHUIIAMH.
2.IlocTostTHHOE MarHUTHOE T0JI€ MOKHO OOHAPYKUTh 110 JIEHCTBUIO Ha. ..



1) nBIOKYIIYIOCS 3apsDKCHHYIO YacTHILy; 2) HETOJBHXKHYIO 3apsHKCHHYIO YacTHUIly; 3) JIr00oe
MeTaTHYecKoe Telo; 4) 3apsKeHHbII THIIEKTPHUK.
3. Uro HaOmr0Aam0Cch B onbiTe Jpcrena’?

1) B3auMoIeHiCTBHE IBYX MapajUIeIbHBIX IIPOBOJIHUKOB C TOKOM.  2) IOBOPOT MarHUTHOM
CTpPEJIKM BOJIM3U MPOBOJIHMKA MPU MPOMYCKAaHUU Y€pEe3 HEro TOKa.  3)B3auMOJIEHCTBHE JIBYX
MarHUTHBIX CTPENOK 4)BO3ZHUKHOBEHHE AJIEKTPUUYECKOTO TOKA B KATYIIKE [P BABUTAHUU B
Hee MarHuTa.
4. Kak B3auMOEHUCTBYIOT JIBa NMapaJljiesIbHbIX TPOBOAHMUKA MPU MPOTEKAHUHU B HUX TOKA B
IIPOTUBOINOJIOKHBIX HAIPaBICHUSIX?

1)cuna B3aMMOICHCTBHUS paBHA HYJIIO; 2)IIPOBOIHUKU MPUTATHBAIOTCS; 3 )IPOBOJHUKH
OTTAJIKUBAIOTCS; 4)IIPOBOJIHUKU TOBOPAYUBAIOTCS.

5. Kak Ha3pIBaeTcs eIMHUAIIA MATHUTHON MHIYKITUHN ?

1)Tecna 2)I'enpu 3)BebGep 4)Barr

6. Kak HaspiBaercs cuia, AeMCTBYIOMas Ha ABUXKYIIYIOCS 3apsyKEHHYIO YACTHUILY CO CTOPOHBI
MarHMTHOI'O MOJs?

1) Cuna Amnepa; 2)llentpobexnast cuna; 3)Cuia Jlopenna; 4)I{eHTpocTpeMUTebHAS CHIa
7. KakoBa TpaeKTOpHs IPOTOHA, BIETEBLIETO B OJJHOPOIHOE MAarHUTHOE M0JI€ NapajljeIbHO
JTUHUSAM UHIYKIIUU MAarHUTHOTO TMOJIst?

DIlpsmas  2)[lapabona  3)OxpyxHocTs  4)BunroBas nuHuA

8. I3MeHuTCS 111, a €CITM U3MEHUTCSI, TO, KaK 4acToTa oOpallleHus 3apsKeHHON YacTUIIBI B
LUKJIOTPOHE MIPH YBEIMUEHUU €€ CKOPOCTHU B 2 pa3a. CKOPOCTh YaCTUIbl CYUTATh HAMHOTO
MEHBIIIE CKOPOCTHU CBETA

1)VBenuuntcs B 2 pa3za 2)YBenuuutcs B 4 paza 3)YBennuurtcs B 16 pa3. 4)He nusmenutcs
9. DNEKTPOH U MPOTOH BJIETAIOT B OAHOPOJHOE MATHUTHOE MOJI€ MEPIEHANKYIISIPHO BEKTOPY
MarHMTHON UHIYKIUU C OAMHAKOBBIMU CKOPOCTSIMU. OTHOILIEHHE MOTYJIEH CHll,
JEHCTBYIONIUX Ha HUX B 3TOT MOMEHT BPEMEHH CO CTOPOHBI MArHUTHOTO TOJIsl, PABHO

11 2)0 3) 1/2000 4) 2000

10. Yyactok npoBogHuKa anuHoi 10 cM HaxoAUTCS B OTHOPOAHOM MarHUTHOM IIOJIE C
naayknuei 50 mTin. Cuna Toka, mpoTekatromiero no nmpoBoaauky, 10 A. Kakyro padory
coBeplIaeT cuiia Amrepa MnpH rnepeMerieHuy NPoBOAHNKA Ha § M B HallpaBJIeHUH JIeHCTBUS
cuiibl. [IpoBOJHUK pacronokeH NepHeHAUKYISIPHO JIMHUSAM MarHUTHOTO MOJIS

1) 0,004 Tx. 2) 0,4 Ix. 3) 0,5 k. 4) 0,625 JTx
Yacrs B.

11.Pamky mnomansio 0,5 M? IPOHU3BIBAIOT JTHHAM MATHUTHOH MHAYKIIMU MATHUTHOTO HOJS C
uaayknueii 4 T moa yraom 30° k mnockocTu pamku. UeMy paBeH MarHUTHBIH MOTOK,
MIPOHU3BIBAIOLINH paMKy?

1)1B6 2)2,3B6 3)1,73 B0 4)4B6

12.B MarauTHOM mofie ¢ uHayKimeit 4 T ABMKeTCs 3IEKTPOH co ckopocThio 107 m/c,
HaIlpaBJIEHHON

NEPIEHAUKYIISIPHO JIMHUAM UHIYKLIUU MarHUTHOTO MoJisi. YUeMy paBeH MOJyJIb CHUJIBI,
JEHCTBYIOLIMI Ha 3JIEKTPOH CO CTOPOHBI MArHUTHOTO TOJISI?

1) 0,4 uH; 2) 6,4 uH; 3)0,4 mxH; 4) 6,4 mcH

Yacts C.

13. OnpenenuTs HHAYKIIUIO



15 . OnpenenuTh MHIYKTUBHOCTD KAaTYILKH, 4Y€pe3 KOTOPYIO IPOXOJUT MOTOK BEIMUUHOM 5
B6 mipu cute Toka 100 MA.
1)0,5Tu 2)50T'n 3)100T's 4)0,005T'm  MO.0,1TH

11 knacc
Koumponvnasa paooma Nel no meme: «Macnumnoe noe. I1eKmpomazHumHasn
UHOYKUUAY.
Bapuant Nel
1. Ha npsmonuHeiHbIi TpOBOIHUK JIMHOK 50 CM, pacIionoKEeHHBIN TepIeHINKYISIPHO

JIUHUSAM MHAYKIWAA OJHOPOJAHOTO MArHUTHOTO Tojs, jaeucrByer cuna 0,12 H.
Onpenennure MarHUTHYIO MHIAYKIHIO, €CIIM CUJIa TOKAa B IPOBOJHUKE 3A.

2.KpyroBoii TpOBOJIOYHBIA BHTOK TIomanbio 20 CcM? HAXOAUTCA B OJHOPOIHOM
MarHMTHOM I10JI€, MHAYKLUS KOTOpOro paBHoMepHo usmensiercs Ha 0,1 Tiu 3a 0,4 c.
[TnockocTe BUTKA NEpHEHIUKYISpHA TUHUAM UHAYKOHH. Yemy Oyner paBHa DJIC,
BO3HHUKAIOIIasl B BUTKE?

3.Kaxoit nomkHa ObITH cujla TOKa B 0OMOTKE JApoccenisi ¢ UHIYKTUBHOCTHIO 0,5 ['H, 4TOOBI
SHEprus MnoJjs okazainach papHoit 1 Jx?

Bapuant Ne2
1. Haiigute MHIYKTUBHOCTH KAaTYIIKH, B KOTOPOI paBHOMEPHOE U3MEHEHHUE CUJIbl TOKA

Ha 0,8 A B reuenue 0,1 ¢ Bo3Oyxnaer I/]C camounaykuuu 1,2 B.

2. DNeKTpOH BIETaeT B OJHOPOJHOE MArHUTHOE II0JIe€ MEPHEHAMKYISIPHO JIHUHUAM
MHJYKLIHAUA CO CKOPOCTHIO 5-108 m/c. NHaykuys MarHUTHOTO IOJISL paBHA 2-1072 Tn,
MOAYJb 3apsja 3JIEKTPOHA 1,6'10'19 Kin. Beruncnure cuny Jlopenua. Ilo kakoit
TpaekTopuu OyaeT ABUTaThCs 31eKTpoH? OTBET 000CHYHTE.

3. HaiiTu sHEprur0 MarHUTHOTO IOJIS COJICHOMAA, B KOTOPOM Ipu cuie Toka 10A
BO3HHKAeT MarHuTHLIN motok 0,5B0.

Konumponvnaa paboma Ne2 no meme: «Mexanuueckue u IneKmpomMazHUMHble 0JIHbLY).
Bapuant Nel.
1. Tlo moBepXHOCTH BOJIBI B 03€PE BOJIHA PACIIPOCTPAHSIETCS CO CKOPOCTHIO 6 M/c. KakoBbI

NepUOJT ¥ YacToTa KosiebaHuii 6akeHa, eciy JJIMHA BOJIHBI 3 M?

2. OnpenenuTh €MKOCTb KOJe0aTeTbHOI0 KOHTYpPA, MHIYKTUBHOCTH KOTOPOTO paBHa
IMKI'H, IpH yCIIOBUH, YTO OH UCITYCKAET 3JIEKTPOMArHUTHBIE BOJIHBI JUTMHON 50 M.

3. Uacrora ciemoBaHUS HMITYJIBCOB, IIOCBIIAEMBIX pajauoiokaropom, 1500 T
JlnnrensHOCTh UMIybca 1Mkc. KakoBbl Hanbosbliee 1 HAMMEHbIIEE PacCTOSIHUS, Ha
KOTOPBIX JIOKATOP MOKET OOHAPYKUTh LIETh?

Bapuant Ne2.
1. OmpenenuTh CKOpPOCTH 3ByKa B BOJE, €CIM MCTOYHHMK 3BYKa, KOJIEONIIOIIMKCA C

nepuogom 0,002 c, Bo30yk1aeT B HEW BOJIHBI ATUHON 2,9 M.

2. KonebarenpHblil KOHTYp nMeeT EMKOCTh 2,6H® u mHaykTHBHOCTH 0,012MIH. Kakoii
JUIMHBI 3JIEKTPOMArHUTHBIE BOJHBI B BaKyyMe€ CO3[Aa€T ITOT KOHTYp, KOrja B HEM
MIPOUCXOJIAT KoJIeOaHHsI ¢ COOCTBEHHOW 4acTOTOM?

3. Kakum MoxeT OBITh MaKCHUMaJbHOE 4YHCIO  HUMITYJIBCOB,  HCIYCKaeMbIX
paanonoKaTopoM B 1 ¢, mpu pa3BeAbIBaHUU 1LENH, Haxoasmecs B 30 kM oT Hero?

Konumponvnas paboma Ne3 no meme: «Onmuxay.



Bapuant Nel.

1.

ConHeuHble JTy4yM MajaroT Ha MMOBEPXHOCTb BOJBI IIPHU YIJIOBOM BeicoTe COJIHLIA HAJ
ropu3oHToM 30°. OrnpenenuTe yroi ux NpeaoMIICHHs Ha BOJE.

Ha xakoM paccTossHUU OT JUH3BI ¢ (POKYCHBIM paccrostHueM 40 cM Haslo MOMECTUTD
MpeIMeT, 4TOObl MOJNYUYUTh JEHCTBUTENIbHOE M300pakeHHE Ha PACCTOSHUU 2 M OT
JIMH3BI?

[Ipu momonu nudpakmmonHoi pemerku ¢ nepuogom 0,02 MM TOJY4eHO TEPBOE
I paKIMOHHOE U300paKEHUE HAa PACCTOSHUY 3,6 CM OT LEHTPaIbHOTO0 MaKCUMyMa U
Ha pacctosHuu 1,8m ot pemerku. HaliTu 1jinHy CBETOBOI BOJIHBI.

BapuanT Ne2.

1.

JIyd cBera majaeT Ha MOBEPXHOCTh BOJHBI moj yriom 40°. [Tog kakuMm yrioMm JIyd
JOJDKCH yIacTh Ha IMMOBEPXHOCTh CTEKJIA, YTOOBI YroJI MPEJIOMIICHUS OKa3aJics TaKUM
xe?

Omnpenenure GOKyCHOE PacCTOSTHUE PACCEUBAIONICH JIMH3BI, €CITM IPEIMET HAXOAUTCS
OT JIMH3 Ha PACCTOSIHUU 15 cM, a ero H300paKeHUE MOTYIaeTCsl Ha PACCTOSHUU 6 CM OT
JIMH3BI.

Ha mudpakumonnyto pemietky, umeromyro 500 mMTpUXOB HAa MHJUIUMETP, TagacT
IJIOCKasi MOHOXpoMaTrudeckas BosiHa. J[muHa BoaHbl S00HM. OnpeaenuTb HanOO b
MOPSIOK CIIEKTPa, KOTOPBIA MOKHO HAOJIOIaTh IPU HOPMAJIBHOM TIaJICHUH JTy4ei Ha
PCIIETKY.

Konumponvnaa paboma Ned no meme: «Amomuoe aopoy.
BapuanT Nel.

1.

[[OHI/II_HI/ITC AACPHYIO PEaKLHIO:
iHe+ IBe — 10 +....

Nmeercs 108 atomos paJMO0aKTUBHOIO M30ToOMa Hojaa 128 1,

HepUoJT ToJypacaaa
kotoporo 25 muH. Kakoe Komu4ecTBo sijiep n3orona pacmajaercs 3a 50 Mmun?

3. Ompenenute SHEPTETUICCKHUIA BBIXO] CIEAYIOIIEH SIEPHOIN pEaKIim:
;Le+1H — 2 jHe.
Bapunant Ne2.
1. 3amuimmTe AEPHYIO PEAKIMIO 0-PACTIafa SIpa MapraHIa 3¢ Mmn.
2. Kaxkas ons paauoakTUBHBIX S7IEp HEKOTOPOTO JIEMEHTa pacmaieTcs 3a BpeMsi, paBHOE
MOJIOBHHE MEepUoa mojaypacmnanaa’?
3. KaxkoB 3HepreTHuecKuil BBIXOJI CIICIYIONICH SICPHON peaKIlnu:

sHe+ 3He — JLi+ 1H 2
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