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1. IHHOACHUTEJIbHAA 3AIIUCKA

IIporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro oOIero odpa3oBaHus

pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yuétoM deaepaabHOn
paboueil mporpaMMbl BOCITUTaHUS ¥ KOHIETIIIWY MpenoAaBanus yueOHoro npeamera « Pu3ukay B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoir  @enepauuy, peaqu3yroldX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.
Copnepxanue mporpamMMmbl 10 (U3MKE HampaBiIeHO Ha (OPMHUPOBAHHME E€CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOy4aromuxcs 10—11 kmaccoB npu oO0yuenun ux ¢usnuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JeATeNIbHOCTHOro mnoxaxona. [Iporpamma mno ¢u3uke COOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAlpPEIMETHBIM
pe3yabTataM OOY4YEeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IIAHUPYyEMble
pe3yIbTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAalpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

» IUIaHHpYEMbIE pe3yJbTaThl OCBOCHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHUCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;

» cozepkanue yueOHoro npeamera «Pusuka» mo rogam o0ydeHus..

Odu3uKa Kak Hayka O HambOosee OOLIMX 3aKOHAX MPUPOABI, BBICTYINas B KadecTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIEeM MHDE.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEeOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuUMHel, Ouonoruel, gusmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NUYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT Ui
B c(epe HSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTepUajoB C
3aJJaHHBIMH CBOMCTBaMHU U Ipyrux. M3ydyenue Gpus3nku BHOCUT OCHOBHOM BKJIa B (hopMupoBaHHe
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa 0Oydaromuxcs, B (popMHUpOBaHUE YMEHUN MNPUMEHSTh
HaY4HbII METOJ] TO3HAHUS ITPH BHIMOJIHEHUH UMHU Y4€OHBIX UCCIICOBAHHM.

B ocHOBy kypca ¢u3uku Juisi YpOBHSI CpeHEro oOmiero oopa3oBaHUs TOJOXKEH P HACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUHU € HEM KypC SBISETCS IOTUYECKHU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuszayuu. B cooTBETCTBUU C HEll MaTepual Kypca pU3nKH 00beIUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes cymanumapuszayuu. E€ peanuzanus npeanojaraeT UCIoiIb30BaHUE T'yMaHUTaAPHOTO
noTeHIMana (PU3NYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3uKu mpeanosiaraetT 3 HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs TMOCPEIACTBOM BBEICHHS JIIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkxke 00CyKAeHUs Tpo0IeM palliOHAIBHOTIO MPUPOIOTIOIb30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.



CrepxHEBBIMU 2JIEMEHTaMH Kypca (U3UKH Ha YpPOBHE CPEIHET0 OO0Iero oOpa3oBaHMs
SBISIOTCS (pU3MUecKkue Teopuu ((HOpMHUpPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CuCTeMHO-eSTETLHOCTHBIN MOAX0/] B Kypce (QU3UKHU pealin3yeTcs MPexkae BCETro 3a CUéT
OpraHu3ay IKCIEPUMEHTAIbHON JesTeNIbHOCTH o0yuatoniuxcs. /s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOpPhIE B mporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUYECKUX MPAaKTUUYECKUX padoT. BriaeneHue B ykazaHHOM IepeyHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHALIeHUs KabuneTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYaAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH W IIOCTAHOBKY OIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bosbioe BHUMaHME yIenseTcs PeHIeHUI0 pacu€THRIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33J1aHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zeiia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HBIX pa3fenoB. [l KauecTBEHHBIX 3a/ay MPHOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroliei >Xu3Hu, TpeOyromue BbIOOpa (PHU3UUECKOW MOJENU A CUTyallMd IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YPOBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHMs JOKEH M3Yy4aTbCs B YCIOBHUSX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWHETa MPeIMETOB €CTECTBEHHO-HAYYHOTO IWKIa. B kabuHere (u3nku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe 0O0OpYyJIOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3rKe y9eHHYECKUX MPaKTUIECKUX paboT U JEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JleMoHCTpalnoHHOe 000opynoBaHue (OPMHUPYETCs B COOTBETCTBUM C HPHUHIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECTeUMBAET IOCTAHOBKY MEPEUMCICHHBIX B MPOrpamMMe 110
(Gu3uKe KIIOUEBBIX JEMOHCTPALUH JUIsl HCCIEIOBAaHUS HM3Y4YaeMbIX SIBJICHHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JIabopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHX MPaKTHYECKUX paboT dopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCs B pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTudeckue KOMIUIEKThI J1IabOpaTOpHOro 00OpylOBaHMS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIh30BAHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JJAOOPATOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IeM 00pa30BaHUU SBISIOTCS:

» (GopMHpOBaHHE MHTEpECca M CTPEMIICHHS OOYYAIOUIMXCS K HAYYHOMY H3YUYCHHIO TPHPOJIHI,
pa3BUTHE WX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

» pa3BUTHE TPEACTABICHHH O HAy4YHOM METOJe TO3HaHWsi U  (OPMHUPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;

» (GopMHpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pPe3yIbTaTa H3y4eHHsI OCHOB CTPOCHHUSI MaTepPUU
U (yHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

» (GopMHpOBaHHE YMEHHWH OOBSCHATH SBJICHUS C WCIIOJNB30BaHUEM (QHU3MYECKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

» (GopMHpOBaHHE TPEICTABICHUN O PO (U3HUKH ISl PAa3BUTHS JPYTHMX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX Iieneil oOecreunBaeTcsi pelieHHueM CIEAYIOIMMX 3agad B Ipoliecce
M3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:



» MpuoOpETeHNE CUCTEMbI 3HAHNH 00 00X (PU3NISCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX,
BKIIIOYasi MEXaHUKY, MOJCKYJSpHYI0 (U3HKY, JIIEKTPOJWHAMUKY, KBAaHTOBYIO (H3UKYy U
3JIEMEHTHI acTPODU3UKY;
» (opMupOBaHHE YMEHHI MPUMEHSATh TEOPCTUYCCKHE 3HAHUS U OOBSICHCHHS (PH3HUCCKUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;
» OCBOCHHE CIOCOOOB pEIICHUs Pa3JIMYHBIX 33Jay C SBHO 33JaHHOW (U3MUYECKOW MOEIBIO,
3aj1a4, MOAPAa3yMEBAIOLINX CaMOCTOSITENbHOE CO3JaHHe (PU3UUECKOW MOJEH, aJleKBaTHON
YCIIOBUSIM 3aJ]auu;
» NMOHMMaHWe (U3UYECKHX OCHOB U TPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOIMYECKHUX IPOLIECCOB, MX BIUSHUSA HA OKPYIKAIOLIYIO CPEAY;
» OBJIQJICHHE METOJAMH CaMOCTOSITCILHOTO IUIAHMUPOBAHUS W TPOBEICHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpETalMd HHPOPMALUHU, ONPEAEICHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;
» CO3[laHWE YCIIOBUU IS Pa3BUTHS YMEHHA MPOSKTHO-UCCIEAOBATEIBCKON, TBOPUYECKOM
JESTEIIbHOCTH.
Ha wusydenne ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE CPEAHETO OOIIETr0 OOpa3OBaHUS
orBoautcst 201 4.: B 10 kmacce — 102 4. (3 u. B Hememo), B 11 kmacce — 99 u. (3 4. B Heemo).
[Ipemuiaraemsrii B mporpamme 1o (pusmke nepeveHs J1ab0paTOPHBIX B IPAKTUIECKUX PadoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHUTENb JelaeT BBIOOpP MpoBedeHHUs 1ab0paTOpHBIX paboT U
OIBITOB C YYETOM MHIUBUAYaJIbHBIX OCOOEHHOCTEN 00yUYarOIUXCSl.

2. COAEP)KXAHUE OBYYEHUs
10 KUIACC

Pa3nes 1. dusnka u MeTOAbI HAYYHOI'O TO3HAHMS

®usuka — Hayka o mnpupoae. HaydHble MeToApl NO3HAHUSA OKpyXkaromero mupa. Poib
HKCIIEPUMEHTA 1 TEOPHH B IPOIIecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue pu3nueckux sBjieHUi U npoueccoB. Hayunsie runoressl. @uznueckue 3aKOHbI
U Teopuu. ['paHHIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Ponb 1 mecTo ¢puzuku B popMHpoBaHUN COBPEMEHHON HAYYHON KapTUHBI MUPA, B TPAKTUYECKON
JeATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnaiorossle U IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aABuxkeHUE. OTHOCUTENBHOCTh MEXAHWYECKOro JBMKeHMs. CucreMa OTcuéra.
Tpaexropus.

[lepemenienue, CKOpoOCTh (CpelHsIi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M  YCKOpPEHHUE
MaTepUATHbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. CloKeHHe TepeMeleHul U
CJI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsAMOJUHEHHOe mBMxkeHue. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTU U NMEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.
CBobogHOe maieHne. Y CKopeHue CBOOOTHOTO TIaICHMS.

Kpuponuneiinoe neuxenue. [[BukeHrne MaTepruanbHON TOUKH MO OKPYKHOCTH C MTOCTOSIHHOU 110
MOJIYJIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHAss CKOpOoCTh. [leproa u vactoTa oOparieHusl.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.



TexHuueckue ycTpoWCTBa M NPAKTUYECKOE IMPUMEHEHHE: CIHUJIOMETp, JABUKEHUE CHAPSIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYN.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETA, WIITHOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JABHIKEHUS.
[Ipeobpa3zoBanre ABMXKEHUI € UCIIOIB30BAHUEM IPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOIHOTO MaICHUSI.

HampaBnenue CkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBaHue COOTHOLUEHUS MEXAY IyTSAMHU, NPOWJIEHHBIMHU TEJIOM 3a IIOCIEI0BaTENIbHbIE
paBHbIE IPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JIBM)KEHUM C HAa4dalbHOM CKOPOCTHIO,
pPaBHOM HYIIIO.

N3yueHue nBUXKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxKeHUs Teaa, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun orHocutensHOcTH [amwites. Ilepswiii 3akoH HeroroHa. MHepuuaibHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. [lpunmun cynepriozunuu cwi. Bropoii 3akon HeroToHa 17151 MaTepuaibHON
Touku. Tperunii 3akoH HploTOHA /U151 MaTepUANIbHBIX TOYEK.

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

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenne. Bunpl TpeHus (mokos, ckonbkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHHS TpU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[TocTynaTtensHOE U BpallaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO Tea.

MOoOMEHT CuIIbl OTHOCUTENBHO OcH BpaleHus. [Inedo cumel. YcnoBus paBHOBeCHs TBEPAOIO Tea.
TexHuueckue yCTpocTBA M  MPAKTUYECKOE NPUMEHEHWE: TMOJAIIMIIHUKHN, JBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOINX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT AepopMaIiiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Nzydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE U PE3NHOBOM 00pasIie,
OT uXx AehopmMaruu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHMS.

Tema 3. 3aKoHbl COXpaHEHUs 6 MEXAHUKE

Nmnynbec MarepualbHON TOUYKHM (Tena), CUCTEMBl MaTepHalbHBIX TOYEK. VIMIyIbC CHIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGota cuibl. MOIIHOCTH CHITBI.

Kunerndeckast sHEprus MatepuaibHON TOUkH. Teopema 00 N3MEHEHHH KHHETHYECKON YHEPTHUH.

5



[TorennuanbHas »Heprus. IloreHnmanbHas >Heprus ynpyro AeGOpMUPOBAHHON NPYKHUHBI.
[TorennmanbHas SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HeNOTEHUUalbHble CUIbl. CBsA3p paOOThl HEMOTEHLUUAIBHBIX CHI C
M3MEHEHHUEM MEXaHUYECKON SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.
VYpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon moTeHIMATBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomul

N3yuenne abCcoItOTHO HEYIIPYTOro yaapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKOH SHEpruu Tejla Ha IpuMepe
PacTsKEHUSL PE3UHOBOTO XKIyTa.

Paznen 3. Mosekyasipaast pu3uka 1 TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPHUH M HX OIBITHOE OOOCHOBaHUE.
Bpoynosckoe amwkenue. Jnuddys3us. Xapakrep ABIKEHHS U B3aNMOACHCTBHS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH 1 TBEPABIX Tell K 00BICHEHUE CBOMCTB BEI[ECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosnHas ABorajpo.
TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens wupeanbHoro ra3za. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remnepatyp KenbBruHa. ['a30BbIe 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lanerona. M3onponeccsl B uacanbHOM Ta3e ¢ IOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBAa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

TexHu4eckue yCTpoicTBa U MpaKTUIECKOe TPUMEHEHNE: TEPMOMETpP, ObapoMeTp.
Llemoncmpayuu

OnbIThI, 10Ka3bIBAIOIIUE TUCKPETHOE CTPOEHUE BEIIECTBA, (DOTOrpapuu MOIEKYJ OpraHM4eCKUX
COCIMHEHU.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mopenb, HIUTFOCTpHUPYIOIIAsk IPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, N30MPOLECCHI.
Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

Omnpenenenre mMacchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHUil 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHaMudeckas cuctemMa. BHyTpeHHss SHEprHsl TEPMOAMHAMUYECKOM CHUCTEMBI U CIIOCOOBI
e€ n3menenus. KonnyecTBo TemnoTsl v pabora. BHyTpeHHsIsI SHEpTHUsl 0JHOATOMHOT'O UJI€aIbHOTO
raza. Buael Temnomnepenayd:  TEIUIONPOBOJHOCTb, KOHBEKLUsA, W3JIy4eHHE. Y IEIbHasd
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonstue o0 agmabatHoM mpouecce. IlepBrlii 3akoH TepMoauHaMuKu. IlpumeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpoiieccaM. ['papuueckast uHTepnperanus padoThl rasa.



Brtopoii 3akon TepmonunHaMuki. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IL.

TennoBble MamuHbL. [IpUHIMIBI AEHCTBHUS TEIUIOBBIX MamuH. lIpeoOpazoBaHusi 3HEpPruu B
TeIJIOBBIX MamrHaX. KoaddumueHT mone3noro nerctpus TerioBoi Mamuuel. [{ukn KapHo u ero
KO3(PPHUILMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.
TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHUE: JBUraTelb BHYTPEHHErO CrOpPaHUs,
OBITOBOW XOJOIMIBHUK, KOHUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTHH Tella IPU COBEPILICHUU pabOThI: BEUIET MPOOKH U3 Oy THUTKHU MO/
NEICTBHEM CKAaTOro BO3[yXa, HarpeBaHue »>¢upa B JIATYHHOH TpyOKe MyTEM TpeHus
(BuaCOIEMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TemiepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aguabaTHOMY PaCHIMPEHHIO BO3yXa (OIBIT C BO3LYIITHBIM OTHHBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO ABUTATEIs.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yienbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3oBanue u KoHaeHcanus. Vcnapenue u kumneHue. AOCONMIOTHAS UM OTHOCUTENbHAs
BJIOKHOCTh BO3/1yXa. HacelmeHHbli map. YaenpHas TEIUIoTa mapooOpa3oBaHHsA. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHMU30TPOINS CBOMCTB KPHUCTAJUIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuanbl. [lmaBneHune u Kpucramumzauus. Y AelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa ¥ IpaKTUUIECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaTOPUMETP,
TEXHOJIOTMM TIOJIyYEHUSI COBPEMEHHBIX MAaTepUalOB, B TOM 4YHUCJIE HAaHOMAaTepualoB, H
HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1APOB.

Kunenne npyu NoHWKEHHOM JIaBJICHUH.

Croco0Ob1 U3MEpEeHUs BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

H3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pasjen 4. DiekTpoanHaMuKa

Tema 1. Dnexkmpocmamuxa

OneKkTpr3anus Tel. JNEKTpUYecKuid 3apsan. JlBa BMaa 3JIEKTpHUUYECKUX 3apsaoB. [IpoBonHMKH,
JUDJIEKTPUKHU U TIOJTYIIPOBOAHHUKH. 3AKOH COXPAaHEHUS IEKTPUUYECKOTO 3aps/a.
B3anmoneiicteue 3apsanoB. 3akoH KynoHa. To4yedHbI AIEKTpUUECKUNA 3apsil. DIIEKTPUUECKOE
nosie. Hanpsoxk€HHOCTD 3nekTpuyueckoro nois. [IpuHun cyneprno3unun 31eKTPUUECKUX MOJIEH.
JluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro nois. ITorenmnuan. Paznoctes nmotenuuanos. [IpoBogHuku u
JTURJIEKTPUKHU B AJIEKTPOCTATUYECKOM Mouie. J(uaaexTpuyeckas MpoOHUIAeMOCTb.
OnektpoéMkocTb. KoHaeHcaTtop. OIEeKTpOEMKOCTh IUIOCKOIO  KOHJEHCATOpa. DHeprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHnueckue ycTpoWcTBa M IPAKTUYECKOE TPUMEHEHHE: DIIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE d3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBINU IPUHTED.

Jlemoncmpayuu



YCTpolCcTBO ¥ MPUHIUIT JEUCTBUA SIIEKTPOMETpA.

BzauMopeiicTBue Ha’3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T10JIE 3apSHKEHHBIX TEl.

[TpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

JIM3IeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOopa OT IUIOWAAM IJIACTHUH, PACCTOSHUS
MEXIY HUMH U TU3JIEKTPUUYECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit moxk. Toku 6 pa3nuynvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUSl CYLIECTBOBAHUS JJIEKTPUUECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Lenu.

DJNEKTpUYECKOEe CONPOTUBIIEHUE. YIEIbHOE CONpPOTHBIEHUE BellecTBa. llocienoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOAHUKOB.

Pa6ota snekTpuueckoro Toka. 3akoH [xoyns—JIenna. MOMHOCTD 37EKTPUIECKOTO TOKA.
DIIEKTPOABUKYILAsl CUJIA M BHYTPEHHEE COIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa 1J1s OJIHOM
(3aMKHYTOM) 5iekTpuueckoi nenu. Koporkoe 3aMbIkanue.

DJNIEKTpOHHAsA MPOBOJAUMOCTb TBEPIBIX METAJIOB. 3aBUCUMOCTb CONPOTHBJIEHUS METAIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUUYECKUI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpoBonHuku. CoOCTBEHHAs! U MPUMECHAsI IPOBOJAUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA P—
n-nepexona. [ToxynpoBoaHHKOBBIE TPUOOPHI.

ONeKTpUYecKUi TOK B pacTBOpaXx U paciulaBax dJEKTPOJIUTOB. JIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

OnekTpuueckuii TOK B ra3ax. CaMoCTOATENbHBIH M HECAMOCTOSTENbHBIN pa3zpsn. MoisHus.
ITma3ma.

TexHuyeckue yCTpONCTBA M MpPaKTHUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETP, peocTar,
WUCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCHUMOCTH COMTPOTHUBIICHUS IMITMHIPHUUECKUX TPOBOTHUKOB OT JJIMHBI, TUIOMIA U TOMIEPEIHOTO
CEUYEeHMS U MaTepHaa.

CMmeniaHHO€ COeTUHEHUE MPOBOTHUKOB.

[Ipsimoe nu3mepeHue 3neKTpoaABMKYyIIEH ciiibl. KopoTkoe 3aMbIKaHK€e TalIbBAHUYECKOTO 3JIEMEHTA
U OlLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa v MpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMEIaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenne 3neKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHET0 COMPOTUBIICHHUS.
HabGnronenue anexrponusa.

Me:xnpeamernbie CBA3H



N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISICTCA C  y4E€TOM
COACPIKATCIIbHBIX MCKIPECAMCTHBIX CBSI3eH C KypcamMu MAaTeMaTuKu, 6I/IOJIOFI/II/I, XHUMHH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemmnule noHamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO IO3HAHUS: SIBJICHUE,
HAy4yHBIH (akT, TUnoTes3a, pu3nueckas BeJIMYMHA, 3aKOH, TEOpHs, HAOII0IeHUE, SKCIIEPUMEHT,
MOJIEJITUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHrne CUCTEMbl YpaBHEHUH, JuHelHas QyHkuus, mapadona, runepOoia, ux
rpaduKyd U CBOWCTBA, TPUTOHOMETpHUYECKHE (DYHKIMH: CHHYC, KOCHMHYC, TAaHT€HC, KOTaHTCHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U HMX MPOEKIMU Ha OCHU KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHUE B KUBOU mpupoje, Auddy3usi, 0cMOC, TeIII000MEH JKUBbBIX
OpTraHnu3MOB (BI/IILBI TCIionepeaaqyu, TCrjioBoC paBHOBeCI/IC), OJICKTPHUYCCKUC SBJICHUA B JKUBOH
pUpoIe.

Xumusi: JNUCKPETHOE CTPOEHHE BELIECTBA, CTPOECHHWE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIe CBOWCTBA TBEPIBIX TeJN, XUAKOCTEH W Ta30B, JSJIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAS UCCOLIMAIINS, TaJIbBAHUKA.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE J[IBUKEHUN C HCIIOJIB30BAHMEM MEXAaHU3MOB, YYET TPEHHS B
TEeXHHUKE, TOIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS HMITylIbca B TEXHHKE (pakera,
BOJIOMET M JIpyrWe), JBUTATellb BHYTPEHHEIO CropaHMs, NapoBas TypOwWHa, OBITOBOU
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJy4YE€HUsI COBPEMEHHBIX MAaTEpPHAlIOB, B TOM UYHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, SJICKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.
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Pazjen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmMpoOMacHUMHAA UHOYKUUS

[TocrosiHHbIe MarHUTHI. B3auMoaeicTBUE MOCTOSIHHBIX MarHuTOB. MarHutHoe mnose. Bekrtop
MarHUTHOM MHAYKUMU. [IpUHOMO Cynepno3svuMu MarHUTHBIX TMoJed. JIMHMKM MarHuTHOU
uHayKkiud. KapTtuHaa muHui MarHUTHOW WHTYKIIUU TIOJIS] TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe noJjie MpoBOJIHUKA ¢ TOKOM. KapTuHa NTMHUI UHAYKIUU MarHUTHOTO TOJISL IJTMHHOTO
MPSIMOTO MMPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH ¢ TOKOM. OTBIT DpcTena.
B3anmoneicTere npoBOJHUKOB C TOKOM.

Cwita Ammepa, e€ MOJIyJib M HalpaBJICHHE.

Cuina JlopeHua, e€ MOaysib U HampaBieHHUE. /[BH)KeHHE 3apsyKeHHOW YacTHIBl B OHOPOJIHOM
MarHuTHOM moJie. Pabota cumsr JlopeHniia.

SlBneHue  sreKTpoOMarHUTHOM  WHAyKUWMW. [loTOk  BekTOpa  MarHUTHOW  MHAYKIUH.
DIJIEKTPOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHIyKIuu dapajes.

BuxpeBoe »snexTpuyeckoe mosie. OIEKTPOABMXKYIIAs CHJIA MHAYKIMH B IPOBOJIHUKE,
JIBIKYIIIEMCS TTIOCTYIATEIbHO B OJTHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTB. SIBI€HUE CAMOMHIYKIIMU. DIIEKTPOABUKYIIAs CHUJIa CAMOUHAYKIIWH.

DHeprusi MarHUTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoWCTBa W MPAKTHUUECKOE MPUMEHEHHWE: IOCTOSIHHbIE  MarHuThl,
ANEKTPOMATHUTHI, SJIEKTPOJBUIATEIb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHI], MHIYKIIMOHHAS [1€Yb.
Llemoncmpayuu

OmnbIT OpcTena.



OTKJIOHEHUE 3JIEKTPOHHOIO MyYKa MarHUTHBIM TIOJIEM.

JIuHUY MHIYKIMYA MarHUTHOTO TOJIS.

B3anmoeiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTbD AJIEKTPOJBIKYIICH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUS MATHUTHOTO MOTOKA.
SIBiieHME CAaMOMHIYKITUH.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydyeHne MarHuTHOTO MOJISI KATYLIKH C TOKOM.

WccnenoBanue 1ecTBUS TOCTOSHHOTO MarHUTa HA PAMKY C TOKOM.
Uccnenosanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle Ko1e0anus

Konebartenbnas cucrema. CBoOOAHBIE MeXxaHMUYECKHUe Konebanus. ['apMoHnyeckue KojaeOaHusl.
[lepuon, gacrora, amrmuiutyga u ¢aza koneOanuid. [IpyKWHHBIM MasTHUK. MareMmaTundecKui
MasiTHUK. YpaBHEHHE rapMOHHUYECKUX Kojebanuil. [IpeBpailieHue sHEpruu Mpu rapMOHUYECKUX
KOJICOaHUSX.

KonebGatenbupiit  koHTYp. CBOOOAHBIE O3JIEKTPOMArHUTHHIE KOJNEOAHHWS B  HJICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIY MEXaHWYCCKUMH U DJIEKTPOMArHUTHBIMHU
konebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHUS SHEPTrUU B UACATBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBinenne o 3aTyxarolmux KojeOaHUAX. BpIHyXIeHHbIE MeXaHHYeCKHe KoJeOaHus.
Pe3onanc. Beinyx/1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHusI.

Ilepemennbiii TOk. CHUHYCOWJANbHBIM IEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. Ilpom3BoacTBo, mnepemaya © MOTpeOJICHHE DIIEKTPUUYECKOW DHEPIHU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOACTBE JJEKTpodHEepruu. KynpTypa HCHOIb30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHudeckue ycTpoucTBa M IPAKTHUUECKOE NPUMEHEHUWE: JIEKTPUYECKH 3BOHOK, I€HEpaTop
IIEPEMEHHOTO TOKA, JINHUM JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON cHCTeMbl (NMPY>KUHHBIM WM MaTeMaTHYeCKUi
MasITHHK).

HaOGnronenue 3aryxarommx KojaebaHuil.

WccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcrorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHH ) AJIs DJIEKTPOMArHUTHBIX
KoJIeOaHmi.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEOUHEHUU PE3UCTOpa, KATyIIKd HWHIYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHO/IA MABIX KOJIeOaHUl Tpy3a Ha HUTH OT JJTUHBI HUTH U MacChl
rpysa.

HccnenoBanue nepeMEeHHOr0 TOKa B LIEMH U3 IMOCIEAOBATEIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KAaTyLIKH U PE3UCTOPA.
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Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

Mexanuueckue BOJIHBI, ycioBus pacnpoctpaHeHus. [lepumon. CkopocTh pacnpocTpaHeHus U
JuiHa BoJIHBL [lonepeunsie 1 mpoaosabHble BOMHbL. MHTepdhepentus u audpakins MexaHH4eCKUX
BOJIH.

3Byk. CKOpoCTh 3BYyKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHbIE BOJIHBI. YCIIOBUSL H3JIyuY€HUs JJIEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoi BosHe. CBOMCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpaKeHHe, TMpeJioMIeHHe, mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHEHNE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI paInOCBA3U U TelIeBUACHMS. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAOLIEH cpeibl.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTUKa B TEXHUKE W MEAMIMHE, pajap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnny 1 [uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M U 4YaCTOTOM KOJeOaHMiA.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, MPEIOMIICHUE, MOJSpU3aLus,
mudpaknus, tHTEpdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOE pacnpoCTpaHEeHUE CBETa B OJHOPOJHOU cpene. Jlyu
cBera. ToyeuHblll HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHui B IMIIOCKOM 3epKalie.
[Tpenomnenue cBeta. 3aKOHBI MpEIOMJIEHUs cBeTa. AOCONIOTHBIA IMMOKa3aTelb MPeTOMIICHHUS.
[TonnHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yroi MoJIHOr0 BHYTPEHHET0 OTPaKEeHUS.
Hucnepcus ceera. CinoxHbIi coctaB 6enoro cgera. LBer.

Cobupatoiue U paccenBaromiue JuH3bl. ToHKas auH3a. DOKyCcHOE pacCTOSIHUME W ONTHYECKas
cuiia TOHKOW JimH3bL. [locTpoeHne M300pakeHuil B COOMPAIOIIMX M PAaCCEHMBAIOLIMX JIMH3AX.
dopMyia TOHKOM JIMH3BL. Y BETUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas ontuka. Untepdepeniusa cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHUS HAOIOEHUS
MaKCHMyMOB 1 MUHUMYMOB B HHTeP(HEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHHUKOB.

Hudpaxmus ceera. Judpakunonnas pemeérka. Y cnoBue HaOII0IeHNS TTITaBHBIX MAKCUMYMOB TIpU
MaJieHU MOHOXPOMATHUECKOI0 CBeTa Ha JU(PPAKIIMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.

TexHuyeckue ycTpoWcTBa W MpPAaKTHUYECKOE NPUMEHEHHE: OuKM, Jyma, ¢oToamnmnapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITMOHHAS PEIIETKA,
MOJIIPOU .

Llemoncmpayuu

[IpstmonuHetHOE paclipocTpaHeHHe, OTpakeHUe U npenoMieHue ceera. OnTruueckue mpruOopsl.
ITostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKeHHI B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm cBeTa.
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Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[TomrydeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmroienue nossipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenue nokaszaresns IpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH

I'paHunBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. IloctynaTel crenuanbHONM Teopuu
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTh MOJYJSl CKOPOCTHM CBETa B BakKyyMe, MPUHLHUII
OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. opmyna [lnanka cBa3u s3HEpruu POTOHA C €r0 YACTOTON. DHEPrHsl U UMITYJIbC (POTOHA.
OtkpeiTie u uccnenoBanue (orordpdexra. Onbitel A. I'. CtoneroBa. 3akonsl poTordpdexTa.
Ypasuenue Diinmreitna s Gporosddexra. «Kpacnas rpanuna» goroaddexra.

Hasnenune ceera. Onbrtel [1. H. JIeOenera.

XUMHUYECKOE JIECTBUE CBETA.

TexHuyeckue ycTpoiCcTBa U MPaKTUUYECKOE IpUMEHEHUe: (OTOAIEMEHT, (POTOIaTUNK, COTHEUHAs
6arapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnwiTel Pezepdopaa mo paccesnuro o -yactuil. [lnanerapnas Mojaens
atoma. [loctynarel bopa. M3nyuenue u norsiomieHue (GOTOHOB MPH MEPEXOJe aTomMa C OJHOTO
YpOBHS SHEpruu Ha Apyroil. Buasl cnektpoB. CrekTp ypoBHEH S3HEPTHH aToMa BOJAOPO/Ia.
BonnoBele cBolicTBa yactull. Bonnel ne bpoiins. KopmyckyasipHO-BOJIHOBON Ayann3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHUUeCKue yCTPOICTBA U MPAKTHUECKOE MPUMEHEHHE: CIIEKTPaIbHBIN aHaU3 (CIIEKTPOCKOMN),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHenvaTbiX CIEKTPOB U3ITyUEHUSsI.

Jlazep.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po
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OKCIIEpUMEHTBI, JO0KA3BIBAIOIINE CIIOKHOCTh CTPOCHHs sAnpa. OTKpBITHE DPaJUOAKTUBHOCTH.
OmnsiThl Pesepdhopaa mo omnpeneneHuto cocraBa paauoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ilydeHus. BiusHue paJuoakTHBHOCTH Ha )KUBbBIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHa. Hykionnas moaens siipa [eiisenOepra—VBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. ONEKTPOHHBIA H TO3UTPOHHBIA OeTa-pacman. ['amma-usznmydeHuwe. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprusi CBSA3M HYKJIOHOB B sizipe. S nepHbie cuiibl. JledekT Macchl spa.

SAnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Snepubiii peakrop. Tepmosaepusiii cunTe3. [IpobaemMbl U MEepPCeKTUBBI SAEPHON YHEPTETHUKH.
DKOJIOTUYECKHUE ACIIEKTHI SIIEPHOU SHEPIreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

@yHIaMeHTalIbHbIE B3aUMOAEHCTBUSA. EMUHCTBO (pu3nuecKkoil KapTUHBI MUpA.

TexHHnuyeckue ycTporCcTBa U MPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa BunbcoHa, suepHbiit
peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpOHOMHUH. [TpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. ConHeuHas akTUBHOCTb. Vcrounuk sHeprun ConHua U 3BE€37. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JlmarpamMma «CHEKTPajbHBIM KJacC — CBETUMOCTBb». 3BE3/AblI TJIAaBHOU
MOCNIEI0BATENbHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3]  IJIaBHOU
Nocie0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXOKACHUH U BOJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [lyte — Hama T'anaktuka. [lonoxenue u aBuxenue Connua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacummpenune Beenennoil. 3akon Xa66uma. Paz6eranue ranaktuk. Teopus bosbmioro
B3pbIBA. PEIMKTOBOE M3IIy4YeHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN AJs
OTpesieNIeHus] TOJ0OXKEeHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, miaaner, Miaeunoro IlyTtu.

O0o0uaroniee NOBTOPEeHHE

Posib Gu3MKM UM acCTPOHOMHHM B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMANBbHOM M ATHYECKOU
cdepax AesTeNTbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4YHOM
KapTUHE MHpa, poyib (U3UUECKOH TeopuH B (OPMHUPOBAHUU IPEJCTABICHUH O (PU3NUECKOMH
KapTHUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IPEJCTABICHUN O IIPUPOJE.

MexnpeameTrHbie CBS3H
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N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kiacce OCyIIECTBIsSETCS C  y4E€TOM
COACPIKATCIIbHBIX MCKIPECAMCTHBIX CBsSI3EH C KypcaMH MaTCMaTUuKH, 6I/IOHOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnule noHamus, CBSI3aHHbIE C U3YYEHUEM METOJI0B HAyYHOI'O IO3HAHUS: SIBJICHUE,
HAy4yHBIH (akT, TUnoTes3a, pu3nueckas BeJIMYMHA, 3aKOH, TEOpHs, HAOII0IeHUE, SKCIIEPUMEHT,
MOJIEJITUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTEMbI ypaBHEHUN, TPUTOHOMETpHUECKHEe (PYHKIIMH: CHHYC, KOCUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPBI U UX IIPOEKIMH Ha OCU
KOOpJMHAT, CJI0)KEHHE BEKTOPOB, MPOM3BOAHbBIC 3JIEMEHTAPHBIX (PYHKIMM, IPU3HAKU OO0
TPEYTOJILHUKOB, OTPEIEICHUE TUIONIAIU TNIOCKUX GUryp u 00BbEMa Tel.

buonocus: snektpuyeckue SBICHUS B KUBOM MpHpoje, KojeOaTeabHbIe JBMKEHUS B KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM IIPUPOAE, NEUCTBUE paAUallii Ha )KUBbIE OPTaHU3MBI.
Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIEKTPaJIbHbIN aHAJIu3.

l'eocpaghus: MarHUTHBIE TONMIOCa 3€MIIM, 3ale)KHM MArHUTHBIX pPyH, (OTOChEMKA 3E€MHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonocus: NMHUM BIIEKTpOIIEpeAad, TI'€HEpATop NEPEMEHHOT0 TOKa, 3JIEKTPOJABUraTENb,
UHAYKIMOHHAs TIe4yb, pajaap, paJuoNpuEéMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.

3. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydyeOHOro mnpenmera «®du3nka» Ha ypOBHE CpEIHEro OOIero oOpa3oBaHUs
(6a30BBIf  YpOBEHB) JIODKHO  OOECHEYUTh  JIOCTHKEHUE  CIEAYIONUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHUs YyuyeOHoro mnpenmera «®dusuka» MOMKHBI OTpaXxarb
TOTOBHOCTb M CHOCOOHOCTH O0y4YarolIUXCsl pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUH, COOTBETCTBYIOLUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIBITa U ONbITA AEATEIBHOCTH B IPOLECCE PEATN3ALMA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

» c(hOpMHUPOBAHHOCTD TPAKIAHCKOH MO3UIIMN 00YJAIOMIETOCS KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

» TPUHATHE TPAJAWINOHHBIX OOIIEUEIIOBEUECKUX TYMAaHUCTHUECKUX H JIEMOKPATHUECKUX
IIGHHOCTEH;

» TOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HWHTEpEcax TPakJaHCKOrO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABIEHUH B 00pa30BaTeIbHON OpraHU3aIINH;

» yMEHHE B3aUMOJICHCTBOBATh C CONMATBHBIMA HHCTUTYTaMH B COOTBETCTBUU C X (PYHKIUSIMHU
Y Ha3HAYEHUEM;

» TOTOBHOCTH K TYMaHUTapHOH M BOJIOHTEPCKOH EATEIFHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

» c(hOPMHUPOBAHHOCTH POCCHICKOM TPayKTAHCKOW HIACHTUIHOCTH, ITATPHUOTH3MA;

» IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTH)KEHHSIM POCCHICKUX YUYEHBIX
B 00s1acTi (DU3UKH U TEXHUKH,
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3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

» c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYCCKOTO TIOBEICHUS;

» cnocoOHOCTh OIICHWBATh CHTYAIMIO M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JEATEILHOCTH YYEHOTO;

» OCO3HaHHE JMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOHYNBOTO Oy IyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs SCTETHKY HAYYHOI'O TBOPYECTBA, IMPHUCYIIETO
¢du3nueckoil Hayke;

5) TPy10BOIr0 BOCIIMTAHMS

» HHTEpeC K pa3anuHbIM chepam mpodecCHOHATBHOM e TEILHOCTH, B TOM YKHCJIC CBSI3aHHBIM C
¢bu3uKOl W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyumiedt mnpodeccuu u
pean30BBIBATH COOCTBECHHBIC )KM3HECHHBIC TUIAHBI,

» TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHMIO M CamMOOOpa3oBaHUIO B 001acTH (U3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrH4€eCKOro BOCIIUTAHUS

» c(hopMHPOBAHHOCTH DIKOJIOTHUECKON KYyJIBTYyphl, OCO3HAHHE TJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

» IUIAHUPOBAaHUE M OCYIICCTBIICHUE JICHCTBUI B OKPYIKAIOMICH cpelie Ha OCHOBE 3HAHMS IIeJICH
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

» pacHIMpeHue ONbITa JCATSILHOCTH 3KOJOTHYCCKONW HANPABICHHOCTH HA OCHOBE UMEIOIIMXCS
3HaHUU N0 (HU3HKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

» c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
duznyecKoil HayKu;

» OCO3HaHHWE IICHHOCTH HAy4YHOW IEeSATEIbHOCTH, TOTOBHOCTh B TPOIIECCe U3yuYeHHsS (U3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIIPHOCTh MHIUBH/TyaTbHO U B TPYTIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHUBeEPCAIbHbIE YUueOHbIEe T1eHCTBUS

ba3oBble Jornueckne aeicTBUs:

» CcaMOCTOSTENbHO (OPMYIHpPOBaTH M aKTyaJU3WPOBAaTh MpoOJIeMy, paccMaTpuBath ¢
BCECTOPOHHE;

> OHpelleJ'IflTB eI ACATCIBbHOCTH, 3a1aBaTh napaMeprl 158 KpI/ITepI/II/I HUX JOCTHUKCHUS,

» BBIIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUUS B paCCMaTPUBAEMBbIX (DU3HUECKUX SBJICHUSX;

» paspabarbIBaTh IUIAH PEIICHUS TMPOOJIEMBI ¢ YIETOM aHAN3a UMEIONIUXCS MAaTePHATBHBIX U
HEMaTepUalbHBIX PECYPCOB;

> BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTL, OIICHHUBATh COOTBETCTBUEC peBy.]'II)TaTOB OeJIsaM,
OLIEHUBATh PUCKU MTOCIEACTBUM AEATEIBHOCTH;

» KOOpAMHUPOBaTh U BBHIMONHATE pabOTy B YCIOBUSAX pPEaTbHOTO, BUPTYyaBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

» pa3BUBATh KPEATHMBHOE MBINUICHUE MTPH PEIICHUH KU3HEHHBIX POOIIEM.

ba3oBble uccienoBarelbCcKHe 1eHCTBHS.

» BIAJIETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH TMTOHATHAMHU M METOJaMH (PU3NIECKON HAYKH;
» BIAJICTh HaBBIKAMHM Y4YeOHO-HCCIICIOBATEILCKON M TMPOEKTHOW JEATEIILHOCTH B 00JIACTH
(1)PI3I/IKI/I, CHOCO6HOCTBIO 1 TOTOBHOCTBIO K CaMOCTOSITeJ'IBHOMy HOI/ICKy METOOOB pemeHI/m 3aga4v
(bU3UYECKOTO COAepkKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMUS;

> BJIAACTh BUAAMHU OCATCIBHOCTU IIO nonyqumo HOBOI'O 3HaAHUA, €ro I/IHTepHpeTaHI/II/I,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JINYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;
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» BBIABIATH NPHYMHHO-CIICACTBEHHBIC CBSA3H M aKTYaIN3UPOBATh 3a/1a4y, BBIABUTATh TUIIOTE3Y
e pemieHus, HAXOOUTh apryMEHTBl Ul JOKa3aTelbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
napaMeTpbl ¥ KpUTEPHHU PEIICHHS;

» aHaJIM3MPOBATh NOJTYUCHHBIC B XOC PEIICHHS 33/1a41 Pe3yIbTaThl, KPUTUYCCKHU OLICHUBATH HX
JOCTOBEPHOCTb, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX yCIOBUSIX;

» CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIC 337a4l B 00pa30BaTEIBHOM JEATEIBHOCTH, B TOM
YHCIIe TIPU U3YYECHUN (PU3HKH;

» JaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

» yMeTb NEPEHOCHUTH 3HAHUS 10 (PU3UKE B MIPAKTHUECKYIO 00JIaCTh JKU3HEICSTEIbHOCTH;

» yMeTb UHTEIPUPOBATh 3HAHHS U3 Pa3HBIX MPEJAMETHBIX 00J1aCTe;

» BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTMHAIBHBIE IOIXO0/Ibl M PELICHUS,;

» CTaBUTH MPOOJIEMBI U 33]]a4H, JOIYCKAIOIIHE ATbTCPHATHBHBIC PEIICHHS.

PabGora ¢ unpopmanmeii:

» BIAJIeTh HABBIKAMHU IOJIyYeHHs] WH(POpPMAanUU (PU3MYECKOTO COJIEP)KAaHHUS M3 HCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIATH MOUCK, aHAJIW3, CHCTEMAaTH3alHUI0 |
MHTEPIpETaNnio HHPOPMALIUU PA3TMYHBIX BUIOB U (OPM MPEICTABICHHS;

» OLICHMBATh JOCTOBEPHOCTh MH(OPMAIINY;

» WCHOJB30BaTh CPEJCTBA MH(OOPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHM3alMOHHBIX 33/1a4 C COOJIIOJCHUEM TpeOOBaHUIA
OPrOHOMHUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECypcocOepekeHus, TPABOBBIX U ITUYECKHUX
HOPM, HOpPM HH(pOPMAIIMOHHOI 0€3011acHOCTH;

» €03/1aBaTh TEKCTHI (PU3UUECKOTO COJCPKAHUS B PA3IMYHBIX (opMarax ¢ y4€TOM Ha3HAYCHHS
uHpOpMAllMM ¥ LEJEBOW ayAMTOPHH, BBHIOMpAs ONTHMAaIbHYIO (OpMY TNPEACTABICHUS |
BU3YyaJIN3aIUH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

» OCYIIECTBIISITH OOLIEHUE HA YPOKax (PM3UKH M BO BHEYPOUHOU JEATEIHHOCTH;

» pacrio3HaBaTh MPEINOCHUIKN KOH(DIMKTHBIX CUTYaIlMid ¥ CMATYATh KOH(MIIMKTHI;

» Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
» TOHMMAaTh U UCTIOJIB30BaTh MPEUMYIIECTBAa KOMAaH/IHOW U MHIUBUIYAILHOW PaOOTHI,

» BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHII C yd4€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

» TPUHHUMATh IIEJTH COBMECTHOM JIEATEIILHOCTH, OPraHN30BbIBATh U KOOPIAUHHUPOBAThH JCHCTBUS
o €€ JOCTHKEHHIO: COCTABJIATH IUIAH JCHCTBUMN, pacHpenesaTb pONM C YY4ETOM MHEHUH
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

» OIICHMBAaTh KaYeCTBO CBOETO BKJIAJA W KaXKJOTO YYaCTHHKA KOMAHJIbI B OOLIHMIA pe3ysibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

» Tpe[yiarath HOBBIC TPOEKTHI, OICHWBATh WJIEHM C TIO3WIMU HOBH3HBI, OPHTHHAIBLHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

» OCYIIECTBIIATH IMMO3UTHBHOE CTPATETUIECKOE TIOBEJICHUE B PA3ITUYHBIX CHUTYAIIHSX, TPOSBISITH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusanus:

» CaMOCTOSITEJIbHO OCYIICCTBISATh IMO3HABATCIBHYIO JCSATEIBHOCTh B 00JIACTH (DHU3MKH H
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

» CaMOCTOSITEJILHO COCTaBIISATh IUIAH PEIICHHS PAcu€THBIX M KAYECTBCHHBIX 3ajad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM pPAabOTBI ¢ YYETOM MMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

» J1aBaTh OIICHKY HOBBIM CHTYAIIHSIM;
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» pacumpsTh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEAMTOYTCHHIA;

» nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, Oparth Ha ceOs OTBETCTBEHHOCTh 3a
pElLICHHUE;

» OLICHHBATh MPUOOPETEHHBIN OIIBIT;

» cnoco0CcTBOBaTh (DOPMUPOBAHUIO W MPOSBICHUIO SPYAHMIUU B 00JACTH (PU3UKHU, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIH HHTE/VIEKT:

» naBaTh OICHKY HOBBIM CHUTYalldsM, BHOCHTb KOPPEKTHBBI B JIEATCIBHOCThH, OIICHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

» BIAJICTh HaBBIKAMHU IO3HABATEIILHOW pedIeKCHU KaK OCO3HAHHUS COBEPINAEMbIX JCHCTBHU U
MBICJIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIIOJIb30BATh PUEMBI PEIICKCUH JIJIS OLIEHKH CUTYaIlUU, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKECHHUIO;
MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITCIbHOCTH;
MPUHUMATH ceOsl, MOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JCSITEIHHOCTH,
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

» B mporecce MOCTHIKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMEI 1O (PHU3UKE s
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4YaroOlUXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
WHTEJUICKT, MPEeIoIaralomuii copMUpoBaHHOCTS:

» CaMOCO3HaHHUs, BKIIOYAKONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOILMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;
» caMOperyJIUpOBaHHs, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMCHUE IPUHUMATH OTBETCTBEHHOCTh 32
CBOE TOBEJIEHHE, CIIOCOOHOCTh aJallTUPOBATHCA K OMOLMOHAIBHBIM W3MEHEHUSIM U TMPOSBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

» BHYTPCHHEW MOTHBAIlUH, BKJIIOYAIONICH CTPEeMIICHWE K JIOCTMDKCHUIO IIETH UM YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

» OMIIaTUH, BKIIOYAIOMICH CIIOCOOHOCTh TOHWUMATh JMOIMOHAIBLHOE COCTOSIHHE JIPYTHX,
YYUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;
» COIMAIBHBIX HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh BBICTpAMBATh OTHOIICHUS C JAPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL.

VVVYVYYVY

MNPEAMETHBIE PE3YJIBTATbBI

K koniy o0yuenus B 10 kiacce npeiMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE J0JIKHBI OTPAXKATh
c(OpMUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHUI:

» JEeMOHCTPHPOBaTh Ha NpPUMEPax pojb M MecTo (UMK B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KAPTHUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJIOTWM, B IMPAKTUYECKON
JESATEILHOCTH JIIOJIEH;

» YUUTHIBATh TPAHMIIBI MPUMEHEHUS] U3yUEHHBIX (PM3MUECKUX MOJIeNel: MaTepralibHas TOYKa,
UHepIHalibHas cUucTeMa oTcuéra, abCOIIOTHO TBEPJOE TENO, UACANbHBIN a3, MOJEIU CTPOCHUS
ra3oB, KUAKOCTEH U TBEPMABIX TeJ, TOUEUHBINH AIEKTPUUECKUM 3apsj MpH pelieHuH (PpU3NYECKUX
3az1ay;

» pacrio3HaBaTh (QHU3MUECKUE SBICHUS (NPOIECChI) W OOBSACHATh WX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHUE 110 OKPY>KHOCTH, HHEPLIUS, B3aUMOAEUCTBHE Tell, U dy3usi, OpOyHOBCKOE JIBHKEHUE,
CTpOEHHE KUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alNs, KHUIICHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYZIE, CBA3b
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MEXIy IapaMeTpamMHu COCTOSIHHS ra3a B HU30IPOLECCaX, JICKTPU3alus TeEN, B3aUMOJEHCTBUE
3aps/0B;

» ONHCHIBATh MEXaHUYECKOE JIBUKCHUE, UCIIONIB3YS (PU3NYECKUE BEIIMYMHBI: KOOPMHATA, ITyTh,
nepeMelIeHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIla, UMITYJIbC Tejla, KHHETUYECKasi SHEprus,
NOTEHLMAIbHAs SHEPrusi, MeXaHuyeckas paboTa, MeXaHHuYecKas MOIIHOCTb;, MpPHU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OOO3HAUYEHUS U
€MHMIIBI, HAaXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (DU3UYECKYIO0 BEIMYHUHY C APYTUMHU
BEJIMYHMHAMU;

» ONHCHIBATh U3yUYCHHBIC TETIOBBIC CBOMCTBA TEJ U TEIIJIOBBIC SIBJICHUS, HCIIOJB3YsI (PU3NYECKHE
BEJIMYMHBI: JIaBJI€HUE Tra3a, TEMIepaTypa, CpPedHsAs KHHETUYECKash SHEpPIrus XaoTUYECKOIo
JBWKEHUSI MOJIEKYJ, CpPEIHEKBAJIpaTU4HAs CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHSIS dHeprus, paboTa raza, KodQQUIMEHT TOJIE3HOTO ICHCTBHS TETUIOBOTO JABUTATEINS;
IpU ONHCAHMM MPABWJIBHO TPAKTOBAaTh (U3NYECKUI CMBICI HCIOJIb3YEMbIX BEIMYUH, HX
0003HaUCHHSI U €IUHHIIBI, HAXOIUTH (DOPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIUYHHY C
JPYTUMHU BEJTMYMHAM;

» ONHCHIBATh HM3YYCHHBIE OJJICKTPUYECKHE CBOMCTBA BEIIECTBA W JJIEKTPUYECKUE SIBICHHSA
(mpotiecchl), UCTONB3Ysl (GUBNYECKUE BEIMYUHBL: ANEKTPUUYECKUHN 3apsiil, dJIEKTPUUYECKOe MoIe,
HAnpsDKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3sHOCTh IMOTEHUMANOB; IpPHU OINUCAHUU IPaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,
» aHAIM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHHS, WCIONB3Ys (DU3HYECKHE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUS UMITYJIbCa, PUHLIUI CYNEPHO3ULUN CUJI, TPUHLUIT
paBHONpPAaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b CpPEIHEH KHHETHUYECKOM SHEPruM TEIUIOBOTO JBUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TemIepaTypoil, NepBbIi 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTO 3apsija, 3aKoH KyJioHa, pu 3TOM pa3iuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPaKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

» OOBACHATH OCHOBHBIC NPHHIMIIBI ACHCTBHS MAalIWH, MPHUOOPOB M TEXHUYECKUX YCTPOWUCTB;
pa3IuyaTh yCIOBUS UX O€30MMaCHOTO UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

» BBINIOJHATH OKCIEPHMEHTHI I10 WCCIEIOBAaHHI0 (PU3MYECKHX SBJICHHH W MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U  KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (DOpMyIHpOBaTh
npobaemy/3afady ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, COOMpaTh yCTaHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBL;

» OCYIIECTBIISATh NPSIMBIE U KOCBEHHBIC U3MEpPEeHUsT (PU3NUECKUX BEJIMYHH, IPU ITOM BBIOMPATh
ONTUMAJIBHBIA CITOCOO M3MEPEHMSI M HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOIPELTHOCTEN
U3MEPEHHUI;

» WCCIIeZIOBaTh 3aBHCUMOCTH MEXIY (PM3MUECKUMH BEIWYMHAMH C UCIIOIB30BAHUEM MPSIMBIX
U3MEPEeHUH, MpPH ATOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHpPOBATH PE3yJbTAaThl MOITYYEHHOU
3aBHCUMOCTH (PU3UUECKUX BEJIUYUH B BUJIE TaOIUI U TpaUKOB, 1€1aTh BHIBOJIBI 10 pE3yJIbTaTaM
UCCIIEJOBAHMSI,

» co0ro1aTh mpaBmIiIa 6€30MacHOTO TPy/a IMPH MPOBEICHUN UCCIIEOBAHMA B paMKax y4eOHOTO
HKCIIEPUMEHTa, Yy4eOHO-MCCIIEOBATEILCKOW U TMPOEKTHOW NESTETbHOCTH C MCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

» pemiath pacuy€THBIC 3a/1a4U C SBHO 33/IaHHOM (PU3NUECKON MOJIEIBbIO, UCIIONb3Ys (pU3nYecKue
3aKOHBI W TIPUHIIMIBI, HA OCHOBE aHaln3a YCJIOBMS 3aJaud BBIOMPATh (DU3HUECKYIO MOJEIb,
BBIJICJIATE (PU3UUECKUE BEIMYMHBI M (HOpMYJIbl, HEOOXOAMMBIE sl €€ pPEeIIeHUs, NMPOBOAUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEITMYNHBI,

» peliaTh KauyeCTBEHHBIC 3aJayd: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IETIOUKY
paccyXJIeHU ¢ OTOpOi Ha U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;
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» WCHOJB30BaTh MPH PEIICHUU yYEOHBIX 3a/1a4 COBPEMEHHbIE WH(POPMAIMOHHBIC TEXHOJIOTHH
JUI TIOUCKA, CTPYKTYpUPOBAHMS, HWHTEPIPETAMd M MPEICTaBICHHUS Yy4eOHOM W Hay4HO-
NOMyJIsIpHOIM HHGOPMAIUU, TOTYYEHHOU U3 PA3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHAJTM3UPOBAThH
noJy4aeMyro uH(opMauio;

» TPHUBOAMTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

» WCIOJb30BaTh TEOPETUYECKUE 3HAHMS MO (DU3KMKE B TIOBCEAHEBHOM KHU3HH Ui 0OCCIICUCHHUS
0€301acCHOCTH TPU O0pALIEHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpejie;

» paboTarh B TPYIIE C BBINIOJHEHHEM Pa3IMYHBIX COIHAJIBHBIX POJICH, IUIAHUPOBATh PabOTy
TPyNIbl, pAlUMOHAJIBHO pacHpenessTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTYallMsiX, afeKBaTHO OICHMBATH BKJIAJ KaKIOTO U3 YYaCTHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.

K xoniy o0yuenus B 11 ki1acce nmpeMeTHBIC pe3ysIbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:

» NeMOHCTPHpPOBATh Ha NpUMEpax pojb M MecTo (pU3MKH B (OPMHPOBAHWU COBPEMEHHOMN
HAYyYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHUH, B MPAKTHUECKON
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

» YUUTBHIBaTh TPAaHUIBl TNPUMEHEHUS U3YYCHHBIX (PU3MUYSCKHX MOJEJICH: TOYCUHBIN
AIIEKTPUUYECKHI 3apsI, JIyd CBETa, TOUCYHBIM HCTOUHUK CBETA, SJIEPHAS MOJICNIb aTOMa, HyKJIIOHHAsI
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUECKHX 3aay;

» pacrio3HaBaTh (HU3MUECKUE SBICHUS (IPOIECChI) W OOBSCHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIMS, JCWCTBUE MArHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHXKYIIUHCS 3ap,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3pdext (pororddexr), cBeToBOE NaBlieHNEe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

» ONHCHIBaTh W3yYEHHBIC CBOICTBAa BEMIECTBA (DJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUUHBIX CPEJ) U IJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUila TOKa, DJIEKTPHUUECKOoe
HarnpsKeHUe, 3JeKTPUUYECKOe CONPOTUBIICHNE, pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAsl CUia,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cWia Awmmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTYyIIK{, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, NMepHoA W yacToTa KosiebaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUJla TOKa B IPOLECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYEeCKas CWiIa JMH3bI, MPU ONHCAHMU TPABHIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbBIX BEIWYMH, WX O003HAUCHWS W EIHHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;
» ONHCHIBATH N3YYCHHBIC KBAHTOBBIC SIBICHUS U MPOIIECCHI, UCTIONB3Ys (PU3NYECKHE BETHIUHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4aCTOTa CBETA, SHEPTHsl U UMITYJIbC (OTOHA,
NeproJl TOypacaaa, dHEPTUs CBS3M aTOMHBIX SIep, NMPH ONMMCAHWU TPABWIIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIHI,
CBSI3BIBAIOIINE NAaHHYIO (PU3WYECKYIO BEIMYMHY C IPYTHMH BEIIMYMHAMH, BHIYUCIATH 3HAYCHUE
($u3nUecKoil BETUUNHBL;

» aHAIM3HUPOBaTh (PU3MUYECKHE TPOIECCHl M SBICHHS, HCIONB3YS (U3WYECKHe 3aKOHBI WU
OpUHIUNBL:  3akOoH OMa, 3aKOHBI IOCJIEAOBATENPHOTO W NapallIeIbHOTO  COEJUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIEKTPOMAarHMTHOM  WHIYKIIMU, 3aKOH
NOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHUEe DiHIITeHA 11 hoTod(hdeKTa, 3aK0H COXpaHESHUSI IHEPTHH, 3aKOH COXPaHEHUS
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UMITYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHsS MacCOBOI0O YHCIA,
noctynarel bopa, 3akoH paJMOAaKTHBHOTO pacrafa, NpU 3TOM pa3inyarbh CIOBECHYIO
(GbopMyIIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHHIIbl, 00JIacTH)
MPUMEHUMOCTH;

» OompeessITh HAlpaBJICHUE BEKTOpPA WHIAYKIUUA MAarHUTHOTO ITOJISI TIPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl Jlopenua;

» CTPOWTD U OIUCHIBATH M300paKEHUE, CO3/1aBAEMOE TUIOCKHM 3€PKAJIOM, TOHKOH JIMH301;

» BBINOJHATh OKCIEPHUMEHTHI [0 WCCICIOBAHHIO (PU3MYECKUX SIBICHUH W TIPOLIECCOB C
UCIIOJIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHUuH: Tpu d3ToM  (POpMyIUPOBATH
npobieMy/3agady ¥ rHIIOTe3y Y4eOHOTr0 SKCIIepUMEHTa, COOMpaTh yCTAaHOBKY U3 PEJIOKEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

» OCYILICCTBIISATh NPSIMBIC U KOCBEHHBIC U3MEPECHUsT (DU3NUECKUX BEIMYHH, IIPU ITOM BBIOMPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHMs M HCIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEUTHOCTEN
U3MEPEHU;

» WCCIIeI0BATh 3aBUCUMOCTH (PU3UUECKUX BEIIMYHMH C UCIIOIb30BAHUEM NIPSIMbIX U3MEPECHUN: TIPH
TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (DUKCHPOBATh pe3yJbTaThl IOJIYYEHHOW 3aBHCHMOCTH
buznyecKux BENWYMH B BHAE TaOmuIl M TpapuKOB, JAeJaThb BBIBOABI IO pe3ylbTaTaM
HCCIIC/IOBAHMS,

» co0ro1aTh paBuiia 0€30MaCHOTO TPy/ia IMPH MPOBEICHUN UCCIICIOBAHMIA B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEIBLCKOW M TMPOEKTHOW NESATEIBHOCTH C HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

» pemiath pacy€THBIC 3a/1a4M C SIBHO 33JaHHOW (PU3MYECKOW MOJIEIBIO, UCIIONIBb3Ys (PU3HUECKUE
3aKOHBI W TPHUHIMUIBI, HA OCHOBE aHalM3a YCJOBHsS 3aJaud BBIOMPATh (DU3UYECKYI0 MOJEIb,
BBIJICNIATh (PU3UYECKUE BEITMUMHBI M (HOPMYIIBI, HEOOXOAMMBIE il €€ pelieHHs, TPOBOJUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUeHUS (PU3NUECKON BETMUNHBI,

» pemiaTh KaueCTBEHHbBIC 3a/la4yd: BBICTPAMBATH JIOTHUECKH HETMPOTUBOPEUYMBYIO IETMOYKY
paccy’kKIeHHUI ¢ OOpOoi Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SABICHUS;

» WCHOJB30BaTh NMPH PEHICHWH yYeOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETallMd W TPEACTaBIeHUS Yy4yeOHOW U Hay4dHO-
MOITYJIIPHOM MH(DOPMAITUH, TOJTyYeHHON U3 Pa3INYHBIX HCTOYHUKOB, KDUTUYECKH aHAITM3HPOBAThH
noJy4yaeMyro MH(opMaIuio;

» OOBSICHATH MPUHIMIIBI JIEHCTBUS MAIIUH, TPUOOPOB M TEXHWYECKUX YCTPOWCTB, pa3invyarb
yCIIOBHS UX 0€30MaCHOT0 MCII0JIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

» TPHUBOAMTH MPUMEPHI BKJIAZa POCCUHCKUX U 3apYOSIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

» WCIOJB30BaTh TEOPETUUECKUE 3HAHMS MO (DM3MKE B MOBCEIHEBHOW KHU3HM i1 00ECTICUCHUS
0e30MacHOCTH TIpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, AJISI COXPAaHEHUS
3JI0OPOBBSI U COOJTIOJICHHSI HOPM KOJIOTUIECKOTO TTOBEICHUS B OKPYIKAIOIIEH cpejie;

» paboTaTh B TPYIIC C BBITOJHEHHEM Pa3IMUHBIX COLHUAIBHBIX POJICH, TUNIAHUPOBATh PabOTy
TPYMIIBI, paIlMOHAIIFHO paclpeneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIILHOCTH B
HECTAHJIAPTHBIX CUTYyalMsIX, aJICKBAaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 A, b KVIACCBI

Ne HauMeHoBaHUe pa3/iejioB H TEM MPOrPaMMbl KoJyinuecTBo yacoB
duekTpoHHbIe (LM (POBbLIE)
n/n Beero KP 1P o0pa3oBaTe/ibHbIE PeCYpPChI
Pazgen 1. PUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
1.1 | ®usuka ¥ METOJIbI HAYYHOTO TO3HAHHUS 2 ‘ bubmmorexa ITOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 17 bubmmorexa I{OK https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 9 bubnunoreka I{OK https://m.edsoo.ru/7f41bf72
2.3 | 3aKkoHBI COXpPAHEHUS B MEXaHHUKE 12 1 1 bubmmoreka [IOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 38
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUNKA
3.1 | OcHOBBI MOJIEKYJIIPHO-KUHETUYECKOH TeOpHH 11 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEpPMOJIMHAMUKH 12 1 bubnuorexa I{OK https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie cocTosiHUS BeriecTBa. Pa3oBbie MEPEXO/IbI 5 bubnuorexa I{OK https://m.edsoo.ru/7f41bf72
HToro no paspeny 28
Paznen 4. JJIEKTPOJIUHAMUKA
4.1 | DnekTpocTaTHKa 10 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 E;Zf;;HHHH PHCKTPHHCCKHI TOK. TOKH B pasIHiHbIX 22 1 1 bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 32
PezepBHOE Bpemst 2 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 4
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11 KJTACC

HaunmenoBaHmue pa3aeioB U TEM NMIPOrpaMmbl

KoauuyecTBO 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)

Ne n/m Beero Kp 1P o0pa3oBaTe/ibHbIE PeCYpPChI
Pazpnen 1. JIEKTPOANHAMUKA
1.1 MaruuTHOE 1moje. DIEeKTPOMAarHUTHAS UHY KM 15 1 3 IIOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 154.
Paznea 2. KOJIEBAHHUS U BOJIHbBI 274.
21 MexaHu4YecKre U 3JIEKTPOMarHUTHBIE KOJICOaHHUS 12 1 IHOK https://m.edsoo.ru/7f41c97c
2.2 MexaHUYecKUe U AIEKTPOMArHUTHBIE BOJTHBI 15 1 IIOK https://m.edsoo.ru/7f41c97c
2.3 Onruka 23y, 3 IOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny _ 50u.
Paznea 3. OCHOBBI CIIEHHUAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH (54.)
3.1 OCHOBBI CICIHATLHON TEOPUH OTHOCUTEILHOCTH 5 1 IHOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny Su.
Paznea 4. KBAHTOBASI PU3UKA (20u4.)
4.1 D1eMEHTHI KBAHTOBOM OITHKHU 11 ITOK https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SO 5 LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 20u.
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH (44.)
51 DJIEMEHTBI a,CTPOHOMHUH M aCTPOPUIUKH 4 1 LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4u.
Pa3nen 6. OGOBIIAIOIHIEEIIOBTOPEHUE 3u.
6.1 Ob6o0611aro1iee MOBTOPEHNE 2 LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 2y,
OBUIEE KOJIMYECTBO YACOB NOITPOI'PAMME 99y. 4 7
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YYEBHO-METOAUYECKOE OBECIIEYHEHHE OBPA3OBATEJIBHOT'O
ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®Ousuka. Dnekrponunamuka, 10-11 kmaccel/ Mskumes [.5., CunskoB A.3., OO6mecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO «JIPODAy; AxumonepHoe oOmecTtBo «M3maTenbeTBo
«ITpocBemienue»

» Ousuka. Monekymnsapras pusuka. Tepmoaunamuka, 10 xkimacc/ Msikumes I'.4., CunsikoB A.3.,
OOmecTBO ¢ OrpaHMYCHHOW OTBETCTBEHHOCTBhIO «J[PODA»; AkmuoHepHoe oOIIECTBO
«3naTenscTBO «ITpocBenienue»
» ®usuka. Mexanuka, 10 xkmacc/ Mskumes I'.5., CunsikoB A.3., O01mecTBo ¢ orpaHUYEeHHON
oTBeTCTBEHHOCThI0 «J/IPODAY»; Akmuonepnoe obmectBo «M3narensctBo «lIpocBemenner
o @usuka. Konebanus u Bomubl, 11 ximacc/ Mskumes I''S., Cuasaxos A.3., OOmecTBO ¢
OrpaHUYeHHON OTBETCTBEHHOCThIO «JIPODAY; AxuuonepHoe ob6bmectBo «M3marenscTBo
«ITpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Ousnka. DnexkrpoauHamuka, 10-11 kmaccel/ Mskumes [.5., CunaskoB A.3., OOmecTtBo ¢
OTpaHUYCHHOW OTBETCTBEHHOCTBhIO «JIPODAy»; AxknuonepHoe ooOmectBo «l3mareabcTBo
«ITpocBemienne»

» @usnka. MonekynsapHas ¢usuka. Tepmogunamuka, 10 kmace/ Msikumes I'.51., CunsikoB A.3.,
OOmmecTBO ¢ OTrpaHUYCHHOW OTBETCTBEHHOCTHIO «JIPODAY»; AKIHOHEpHOE OOIIECTBO
«3narenbcTBO «ITpocBemienue»
» ®usuka. Mexanuka, 10 kmacc/ Mskumes I'.4., CunskoB A.3., OO011ecTBO ¢ OrpaHUYEHHOMN
oTBeTCTBEHHOCTHhIO «/IPODA»; AkmuonepHoe oOmiectBo «M3marensctBo «lIpocBerienne»
o duszuka. Konebanus m BomHbl, 11 kimace/ Mskume I'.5., CunskoB A.3., OOmecTBO C
OTpaHUYEHHOM OTBETCTBEHHOCTHIO «J/IPODAy»; AxumonepHoe obmectBo «M3maTenbcTBo
«IIpocsemienne»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
Poccuiickas anextponnas mkona https://resh.edu.ru/ IIOK 1 http://nsportal.ru - counansHas cetb
paboOTHUKOB o0Opa3oBaHusl.
2 http://markx.narod.ru/pic/ - ¢dusnka B IIKOJIE.
EJVUHAS KOJUIEKIWSA [MU®POBBIX OBPA3OBATEJIbHBIX PECYPCOBhttp://school-
collection.edu.ru/
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[TPWJIOXEHME 1

K PABOYEI [IPOTPAMME
YYEBHOI'O ITIPEJIMETA
«®I3UKA» (BA30BEII YPOBEHE)

[IOYPOYHOE IJIAHUPOBAHUE
[TPOTPAMMBI VUEBHOT'O ITPEJIMETA
«DIBUKA» (BA30BBIN YPOBEHB)
10-11 KJTACCHI

24



10 KJTACC

KoauuecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka
n/n Bcero KP np H3YyUYEeHHUs o0pa3oBaTe/ibHbIE PeCypchbl
1 ®usuka — Hayka o npupone. Hayunsie MeToasl 1 04.09.2023 bubmmoreka [IOK
MIO3HaHMS OKPYIKAFOIIETO MHPa https://m.edsoo.ru/ff0c32e2
, Ponb n 1zfleCT0 ¢u3uku B pOpMHPOBAHUHT fOBpeMCHHOﬁ . 05 00 2023 Bubmiorexa LIOK
HAYYHOH KapTUHBI Mpr&, B IIPAaKTUYECKOMH .09. https://m.edsoo.ru/ff0c33e6
TESTeTbHOCTH JIFO/ICH
bubmuorexa [JOK
i .09.2023
3 PaBHOMEpHOE IPSIMOJIMHEHOE JBUYKEHUE 1 06.0 https://m.eds0o.ru/ff0c3620
bubnnoreka IIOK
i 11.09.2023
4 PaBHOYCKOpEHHOE NPAMOIMHEHHOE ABHIKEHHE 1 https.//m.edsoo.ru/ff0c372e
5 CBo0OoHOE najieHre. Y CKOpeHnue cBOOOHOTO MaICHHS 1 12.09.2023 bubnmnoreka LIOK https://m.edsoo.ru/ff0c39cc
K i . 7
6 PHBOTHHCHHOE JBIDKEHIIC. [BIKCHIE MATCPHATLHON 1 13.09.2023 bubnuorexa LIOK https://m.edsoo.ru/ffOc3ada
TOUYKHU MO OKPY>KHOCTH
7 [Tpunnun otHOcuTenbHOCTH ["anunes. Muepuuanbabie 1 18.09.2023 bubmmoteka [IOK
cucreMsl oTcuerta. [TepBoiii 3akoH HeroroHa R https://m.edsoo.ru/ff0c3be8
Mexanunueckoe ABrkeHre. OTHOCUTEIbHOCTD
8 €XaHUYECKOTO e Ilepemernenue, CKOpoCTh 1 19.09.2023 bubmorexa LIOK
MEXaHUYECKOTO JTBHYKCHUSI. .09.
A PEMCTILEHIE, CROpOCth, https://m.edso00.ru/ff0c3508
YCKOpEHHE
Macca tena. Cuina. [IpuHiun cynepno3uuuy cuil. bubmmoreka [JOK
9 . . 1 20.09.2023
Bropoii 3akoH HploToHa 11 MaTepraabHON TOUKH https://m.edsoo.ru/ff0c3be8
bu6 OK
10 | Tperwmii 3akoH HproToHa /U1 MaTepHaIbHBIX TOUEK 1 25.09.2023 nomwotexa Il

https://m.edsoo.ru/ffOc3be8
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3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas

bu6nuoreka [JOK

1 KOCMHMYECKas CKOPOCTh 26.09.2023 https://m.edsoo.ru/ff0c3d00
Bbu6nuoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 27.09.2023 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment tpenuns. Cuna
13 COIIPOTHBIICHHS MIPH JBIKECHUH TEJIA B )KUIKOCTH HJIH 02.10.2023 Bubanoreka IIOK https://m.edsoo.ru/ff0c3f76
raze
[TocTynaTenbHOE U BpallaTeIbHOE JIBHKCHUE
14 a6COJ'iIIOTHO TBépI[OFOpT:Ia. MOMeHHT cunbl. [Tireyo 03.10.2023 bubmorexa [IOK
) https://m.edsoo.ru/ff0c41a6
CHJIBL. Y CJIOBHSI PaBHOBECHS TBEPOTO Tela
MMnynsc MaTepuanbHON TOUKH, CHCTEMBI
15 MaTezHaanprroqu. Nmiynbe cuibl. 3akoH 04.10.2023 bubmmorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHCHHS UMITYJIbca. PeakTHBHOE TBUIKCHUE
Pabora u MmomrHOCTH cuibl. KuneTnueckas SHEprHst
16 MaTepHanI,H(I)III”/I" Touku. Teopema 00 I/I3M€HCHI/II/Ip 16.,18.10 bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0c4502
KHUHETHYECKOW YHEPTUU
17 [ToreHnuanbHast SHEPIUsL. }_IOTeHI_[I/IaJ'ILHa}I SHeprus BuGmorexa LIOK
18 Ympyro nepopMupoBaHHON NpyKuHBIL. [loTeHIManbHas 19.,23.10 https://m.edsoo.ru/ff0c461a
SHEprus Teja BOJIM3H MOBEPXHOCTU 3eMITU
[ToreHnuanbHble U HENOTEHIUAIbHbIE CUIIbL. CBSI3b
19- | paboThl HEMOTEHIMATBHBIX CUJI C U3MEHECHHEM 25 96.10 bubmuoreka [JOK
20  MexXaHWYeCKOM PHEPrUH CUCTEMBI Tell. 3aKOH T https://m.edsoo.ru/ff0c478c
COXpaHEHUS MEXaHUYECKOI SHEepruH
91 JlaGopatopHnas pabora «VccnenoBanue cBsA3U pabOTHI
99 CHJIBI C U3MEHEHHEM MEXAHUYECKOM dHEPIuu Tela Ha 30.10. 01.11
IpUMEpPEe PACTSHKEHUS! PE3UHOBOTO JKIYTa
93 KonTponbhas padota no teme «KnnemaTtuka. 02.11 bubmuoreka [JOK

HI/IHaMI/IKa. 3aKOHEI COXpPAaHCHHUA B MEXAHHUKEY

https://m.edsoo.ru/ff0c4b74
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[Ipumepsl penieHns 3a1a4 10 TeMe «3aKOH COXPAHEHUS

. 06.,08.11
25 MEXaHUYECKON IHEPTUI.
26-  OCHOBHBIE IOJIOKEHUS MOJICKYJISIPHO-KHHETHIECKOM bubmmoreka [IOK
09.,13.11
27  rteopun. BpoyHoBckoe nsmkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
28 Xapakrep JBUKEHUS U B3aUMOJICHCTBUS YaCTHULL
29 BelecTBa. Mojelu CTpOCHHS Ta30B, KUJIKOCTEH 1 15.,16.11
TBEPJIBIX TEI
30-  Macca moutekyn. Konmaectso Bemectsa. [locrosiHHas
27.,29.11
31 ABoraapo
32- | TemoBoe paBHOBecue. Temrmeparypa u €€ U3MepeHue. 30.11. 04.12
33  llkana remneparyp Llenbcus
34-
35 Wneanbubrii raz3 8 MKT. OcHoBHOe ypaBHeHrne MKT 06.,07.12 Bbubmnoreka ITOK https://m.edsoo.ru/ffOc4fde
36-
37 [Ipumeps! penieHus 3aaad 1o reMe «l a30Bble 3aKOHBI» 11.,13.12
38. A6c;)moz}cla;; vTZMlsepaTypa Kag Mepa ;peezLHeﬁ 41810 BuGmorexa LIOK
KHUHETHYECKOW DHEPTUHU JIBUKCHHS MOJICKYJI. .,18.
39 PHIILA . e https://m.edsoo.ru/ff0c511e
VYpaBHenne MeHneneena-Kiamnelipona
40-
41 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 20.,21.12
42- | JlabopartopHas padorta «VccnemoBanrue 3aBHCUMOCTH 95 2712
43  Mexay napaMeTpaMu COCTOSHUS Pa3peKEHHOro ra3an T
N3omporieccrl B neaabHOM Ta3e U UX rpadudeckoe bubnuotexa [JOK
44 28.12
Ipe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
45-  BHyTpeHHss SHEprHsl TEPMOJANHAMHUYECKON CUCTEMBI U 10.11.01 bubmuoreka [JOK
46  cnocoOsl €€ u3MeHenust. KoJIm4ecTBO TEIIOTHI 1 T https://m.edsoo.ru/ff0c5952
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pabota. BHyTpeHHSIS 3HEpPTUs OJTHOATOMHOTO
HJICAJIBHOTO ra3a

bubmmoreka [IOK
47| Buimst Tetutonepena 1501 https://m.edscIJlo.ru/ff0c5c36
48 VenapHas TEIIOEMKOCTD BEIIECTBA. KOJ‘II/I“I'CCTBO 17,01 bu6nmoreka [IOK
TEILTIOTHI MPH TeIuTonepeaade. AnuadaTHbIi IPOIECC https://m.edsoo.ru/ff0c5¢c36
gg E::lf;;i::;); TEPMOAMHAMMUKIH 1 €r0 TIPHMEHEHHC K 18.,22.01 bubmmorexa IIOK https://m.edsoo.ru/ffOc5efc
51- | HeoOGpatumocTs mporeccoB B mpupoae. Bropoii 3akon 24,25 01 bubnmnorexka HOK
52 | TepMOIMHAMHUKH ’ https://m.edsoo.ru/ff0c6230
53 [Tpunnumn nevictBus u KITJI TerioBoit MarmHbI 29.01 ﬁigﬁ?ﬁ%;ii?ﬁlﬁoc 600a
54 Huxn Kapno u ero KITJ{ 31.01
55 DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH 01.02
56 O06o0maromuii ypok «Mousekyasipaas puzuka. 05.02 bubnmnorexka HOK
OCHOBBI TEPMOTUHAMHKI» https://m.edsoo.ru/ff0c6938
57 KonTtpouabHas pa6ora no teme «MoJsekyasipHasi 07.02 bubnmnorexka [HOK
¢puznka. OCHOBBI TEPMOTMHAMHUKIY https://m.edsoo.ru/ff0c6a50
58- | IlapooOpazoBaHue u KoHAeHcalus. Mcnapenue u 08.02 bubmuoreka [JOK
59  kunenwue https://m.edsoo.ru/ff0c63b6
60 AOCOIIIOTHAsI U OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa. 12,01 bubmuotexa [JOK
Hacprmennsiii map https://m.edsoo.ru/ff0c64d8
61- TBépnoe teno. Kpucramnnueckue u amopgHble Tena.
62 AHHM30TPOITUS CBOMCTB KpUCTAILIOB. XKuikue 14.,15.02 bubaunoreka [OK https://m.edsoo.ru/ffOc65f0
kpuctamuiel. COBpeMEHHBIE MaTepHaITBI
63-  IInasnenue u kpuctanmnmsanus. YenpHas TEMIOTa 26. 28.0202 bubmuoreka [IOK
64  mwiaBnenus. CyOonumanus T https://m.edsoo.ru/ff0c6708
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bu6nuoreka [JOK

b 0 29.02
65 PaBHEHHE TEMIOBOrO Oananca httos://m.edsoo.ru/ff0c6820
C) ) i .
66 JICKTPU3aIUs Tej1. DJICKTpUIecKuil 3apsi. [IBa Buma 04.03 Bbubmmnoreka ITOK https://m.edsoo.ru/ffO0c6bcc
INEKTPUUICCKUX 3aPSIOB
IT .3
67 DOBOIEIHICH, JMSJICKIPHII H HIONYTIPOBOAIHIC. JaKOH 06.03 Bbubnuorexa LIOK https://m.edsoo.ru/ff0c6bcc
COXPaHEHUS AIEKTPUUYECKOTr0 3apsaa
B i .3 K .T i
68 3aHMOHeHCTBuHe SaPALOB. SaKOH RyJoHa. L OCHIbH 07.03 bubmuoreka IIOK https://m.edsoo.ru/ffOc6ced
ANEKTPUUYECKUH 3apsi
69-
70 [Ipumeps penieHus 3aaad 1no remy «3akoH Kynonay. 11.,13.03
71- Hanpsxk€aHoCTh 3nekTpuyeckoro nomst. [IpuHimn
i. JI 14.,18.03
72 cynepn(ianunn SICKIPHACCIIX TONCH. S bubmmoreka LIOK https://m.edsoo.ru/ff0c6df2
HaNPSDKEHHOCTH
73- Pab I .
ADOTA CHIT CKTPOCTATHHCOROTO NOIL. LOTOHINAT 20.,21.03 bubnunoteka L{OK https://m.edsoo.ru/ff0c6f00
74 Pa3nocTh noreHnnanon
[IpOBOAHMKY M TUAJIEKTPUKU B IIEKTPOCTATUYECKOM bubnmnorexka HOK
75 25.03
noJie. JIuasieKTprudecKkas pOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
76- bubmorexa [JOK
3 ¢ .K 27.,28.03
77 HICKIPOCMEOCTE. ROHACHCATOP https://m.edso00.ru/ff0c7126
DNEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPrus bubnmnoreka [JOK
78 01.04
3apsHKEHHOTO KOHAEHcAaTopa https://m.edsoo.ru/ff0c72c0
79 Ha60paTopHaﬂ”pa60Ta "U3mepenue 371eKTpOEMKOCTH 03.04
KOHJIEHCATOpa
[TpuHIMI NEHCTBHUS 1 IPUMEHEHHE KOHCHCATOPOB,
go | KOTHMPOBAILHOTO anmapara, CTpyHHOTO MPUHTEpA. 04.04

DneKTpocTaTHYECKas 3alnuTa. 3a3eMIIeHre
AIEKTPONPUOOPOB
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DNEeKTPUYECKUM TOK, YCIOBUSI €TO CYLIECTBOBAHUS.

2;- [TocTostHubIN TOK. Cuna Toka. Hanpsbkenue. 15.,17.04
Conporunenue. 3akon Oma 1J1s ydyacTka Lenu
[TocnenoBarenpHOE, MTapaLIEIHLHOE, CMEIIAHHOE
83  coenuHeHue MPoBOAHKUKOB. JlabopaTopHasi padora 18.04 bubimoreka LIOK https://m.edsoo.ru/ffOc74f0
«M3y4yeHue cMENIAHHOTO COeTUHEHHSI PE3UCTOPOB»
84 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH 99 04 bu6nmoreka [IOK
Jixoyst-Jlenna ' https://m.edsoo.ru/ff0c7838
3axon OMa 171 TOJTHOM (3aMKHYTO# ) AIEKTPUYECKO
85~ uemn. Koporkoe saupikanne. Jlaboparopuas pabora 24.,25.04 bubmmotexa LIOK https://m.edsoo.ru/ff0c7ae0
86 «M3mepenne D/1C ucToyHnKa ToKa U €ro BHyTPEHHETO
COTIPOTHUBIICHHUS
87. DNeKTpOHHAs TPOBOIUMOCTH TBEPIBIX METAIIOB.
88 3aBUCUMOCTD CONPOTUBIICHUSI METAJIJIOB OT 29.,01.05
temmeparypbl. CBEpXIpOBOIMMOCTh
89 DnexTpuueckui Tok B Bakyyme. CBoicTBa 02.05
AEKTPOHHBIX ITyIKOB
[TomynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
90  mpoBomumocTb. CBOWCTBA p—N-TIepexo/a. 06.05 bubnmnoteka LIOK https://m.edsoo.ru/ffOc84ae
[TonynpoBOIHUKOBBIE TPUOOPHI
DIEeKTPUYECKUI TOK B pacTBOpaxX M pacruiaBax
91 BJICKT;)OJ'II/ITOB. 3J‘IeI(Tpl(j)J'II/ITI/I‘feCKaﬂpI[I/ICCOI_II/IaLII/IH. 08.05 bubmorexa HOK
https://m.edsoo.ru/ff0c82ba
OneKTponan3
92- DneKTp WYECKUH TOK B
03 ra3zax. CaMOCTOSITCIIbHBIM U HECAMOCTOSITSIIbHBIN 13.05 bubaunorexa I{OK https://m.edsoo.ru/ff0c84ae

pas3psa. Moinnus. [1nasma
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DneKkTpudecKue mpudopsl U YCTPOICTBA U UX

94-
g5  [PAKTHUCCKOE NPUMCHEHHE. [TpaBua TEXHUKH 2 15.05. bu6mmoreka [TOK https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
-
96 pUMepHI peﬂle}fl/lﬂ 3aJa4 1o TeMe ) 16.,20.05
97 «OIIEKTPUYECKUI TOK B Pa3IMUHBIX Cperax».
98- bu6nmmoreka [IOK
006006 7 6) 1 22. 05
99 OCOMAIOIIHIH YPOX (SICKIPORUHAMHLEY https://m.edsoo.ru/ff0c88be
KontpomnbHas pabota 1o Teme «DIeKTPOCTATUKA.
100 | IMTocTOSIHHBII AIIEKTPUYECCKHA TOK. TOKH B Pa3IUUHBIX 1 23.05 bubnunoteka [IOK https://m.edsoo.ru/ff0c8a8a
cpenax»
101 Pesepubiil ypok. KonTponbsnas padora o teme 1 97 05 bubnuorexa [HOK
"DnexTpoauHaMuKa" ' https://m.edsoo.ru/ff0c8c56
P i . i 1
102 e3epBHbIif ypok. Ododmaromuii ypok no remam 10 1 29.05 bubamnoreka L{OK https://m.edsoo.ru/ff0c8f6¢c
KJlacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KJIACC
Ne i/m Tema ypoka KonnuecTBo yacos Jata uzyuenust |[DnekTpoHHbIS(IIUPPOBLIE) 00pa3zoBaTeNbHbIE
pecypch
Bcero KP I1P
JuaexktpoauHamuka. (154acos). 15 4.
1 Texnuka 6e3onmacHOCTH. MarHUTHOE TIOJI€. 1 04.09
2 Cuna Amnepa. 06.09 http://interfizika.narod.ru/index.html
3 Cuna Ammepa. Pemrenue 3aay. 07.09 http://interfizika.narod.ru/index.html
4 JleiicTBre MarHUTHOTO MOJISL HA ABWKYILUKCS 3apsi. 11.09
Cuna Jlopenua.
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5 Cua Jlopennia. Pemenue 3amay. (IlpumeHeHne 3HaHUIN) 1 13.09 bubnmoreka [{OK https://m.edsoo.ru/ff0c9778
6 MaruuTHEIE CBOMCTBA BellecTBa. Penenue 3a1ay. 1 14.09 bubnmnorexa I{OK https://m.edsoo.ru/ff0c98fe
7 T.b. JIaboparopHas pa603a HaGnronenue neictBus 1 18.09 Bubnmorexa LIOK hitps://m.edso0.ru/ff0cosfe
MarHUTHOT'O MOJIs Ha TOK".
8 DJIeKTpOMArHUTHAS MHIYKIHMS. MarHUTHBINA TOTOK. 1 20.09 bubimoreka [{TOK https://m.edsoo.ru/ff0c9ac0
9 [MpaBuito Jlenna. 3aKOH 3JEKTPOMArHUTHON HHIYKIHH. 1 21.09 bubnmoreka LIOK https://m.edsoo.ru/ff0c9df4
10 Pemenue 3amau. (Ilpumenenue 3Hanuii) 1 25.09
11 |T.B. Jlaboparopuas pabora H,? YHCHHC ABJCHIA . 27.09 bubnnoreka IIOK https://m.edsoo.ru/ff0cal50
9JIEKTPOMArHUTHON HHIYKIHU".
12 Camounnykuusi. UTHIyKTUBHOCTh. DHEPTUs MATHUTHOTO 1 28.09 Bubnmorexa LIOK https://m.eds0o.ru/ff0cas00
TIOJISl TOKA
13 Pemenue 3agau no reme "nekTpoauHamMuKka'. 02.10
14 KomrpousHas pa6(f,Ta 1o Teme "OCHOBE! 04.10 bubimoreka [{OK https://m.edsoo.ru/ff0cab82
JJIEKTPOMHAMUKH".
15 Anaau3 k/p. O6001menne MmaTepuasa. 1 05.10 bu6naunoreka [{OK https://m.edsoo.ru/ffOcad58
Kose0anus u BoHbI (274) 27u.
16 CBobozHEe KoMeOanus. 1 16.10 bu6mmoreka [{OK https://m.edsoo.ru/ffOcaf06
17 I'apmoHnveckue KomedaHms. 18.10 bubnuoreka LIOK https://m.edsoo.ru/ff0cb820
18 XapakTepUCTHKH KOJEOAHHH. 19.10 butmroreka LIOK https://m.edsoo.ru/ffOch9c4
19 |Pemenue 3anau. 1 23.10 Bu6suoreka 1IOK https://m.edsoo.ru/ffochbh86
20 Pe3onanc. Pemrenue 3agau. 25.10 bubanoreka I{OK https://m.edsoo.ru/ffOchd34
21 Tb. JlaGopaTopHas pabora "OnpezneneHue yCKOpeHus 26.10
CBOOOJTHOTO TIAJICHHUS MTPH TTOMOIIM MasiTHUKA".
22 Pemenmne 3amay. 30.10 bubamoreka [JOK https://m.edsoo.ru/ff0cc324
23 CB0OOIHBIE U BBIHYX/ICHHBIE 3JIEKTPOMarHUTHbIE 01.11

konebanus. KonebarenpHbli KOHTYP.
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24 ®opmyna Tomcona. 1 02.11 bubnmoreka LIOK https://m.edsoo.ru/ffOcca54
25 Pemrenue 3amau. 1 06.11 bubmnorexa I{OK https://m.edsoo.ru/ffOcccOc
26 [TepemenHbI# 251eKTpUUecKuil TOK. Pe3ucrop B menu 1 08.11 Bubnmorexa LIOK https://m.edsoo.ru/ffoccfe0
MIEPEMEHHOT'O TOKA.
27 Konnencarop B 11enu nepeMeHHOro ToKa. 1 09.11
28 Kary1ika B 11emu nepeMeHHOr0 TOKa. 1 13.11 bubmmoreka LIOK https://m.edsoo.ru/ffOcc6f8
29 Pemrenue 3amau. 1 15.11 bubmnorexa I{OK https://m.edsoo.ru/ff0cd350
30 Pe3oHaHC B 3JIEKTPUYECKOM IISITH. 1 16.11 bubanoreka IJOK https://m.edsoo.ru/ff0cd4e0
31 I'enepupoBanue 3aexkTposneprun. Tpanchopmarop. 1 27.11
[Tpou3BozCTBO, MIepeaaya u UCIOIb30BAHHE bubmmoreka LIOK https://m.edsoo.ru/ff0cd7{6
AJIEKTPOIHEPT HH.
32 Pewenue 3a1au. 29.11 butmnoreka LIOK https://m.edsoo.ru/ff0cd67a
33 Mexanundeckue BoJIHbL. CBOMCTBA BOJIH U UX 1 30.11 BuGmorexa LIOK https://m.edsoo.ru/ffocddle
XapaKTEPUCTHKH.
34 3ByKOBBIE BOJIHBI. Perienue 3aaad. 1 04.12
35 Hurepdepennius, mudpakius 1 MOIIpU3ALIHL 1 06.12
MEXaHUYECKUX BOJIH.
36 Pemrenue 3agau 1 07.12 bubnrorexa ITOK https://m.edsoo.ru/ffO0ced22
37 DJIeKTpOMarHUTHAs BOJIHA. 1 11.12 bubmmoreka [{TOK https://m.edsoo.ru/ffOcf02e
38 N3o6perenue paauo. [TpuHIAIIBI pagroCBs3H. 1 13.12
39 Pacnipoctpanenue pauosoms. CpokicTsa 1 14.12 bubmmorteka L{IOK https://m.edsoo.ru/ff0cf862
AJIEKTPOMArHUTHBIX BOJIH.
40 [Tonstue o TeneBuaeHun. Pa3zButue cpencTs CBs3M. 1 18.12 bubanoreka IJOK https://m.edsoo.ru/ffOcfa42
41 Pemenmne 3amay. 1 20.12 bubanoreka [JOK https://m.edsoo.ru/ffOcfc68
42 Kontp ?,m’ﬂaﬂ padora mo Tewe "Koaedanus u 2112 bubmmorexa LIOK https://m.edsoo.ru/ffOcf6f0
BOJIHBI'".
Onruka. (234acos). 23uy.
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43 g;(;lpr ZEZI;FBeTa' 3aKon oTpakerus ceera.  Ipumin 1 25.12 bubmmorexa LIOK https://m.edsoo.ru/ffOcffc4
44 Permrenue 3amau.) 1 27.12 bubanoreka I{OK https://m.edsoo.ru/ff0d015e
45 3aKOH MPeIOMJICHHSI CBETA. 1 28.12 bubimoreka I{OK https://m.edsoo.ru/ff0d04a6
46 [ToHOE OTpakeHue cBeTa. 1 10.01.24r.
47 Pemrenue 3amau. 1 11.01 bubnnorexa I{OK https://m.edsoo.ru/ff0d0302
48 E}féif;gf;;)l?faﬂ paora "Hsmepenue nokasate:is . 15.01 bu6imorexa I{OK https://m.edsoo.ru/ff0d091a
49 Jlunsel. [TocTpoeHune n300pakeHuil B THMH3AX. 1 17.01 bubimoreka LIOK https://m.edsoo.ru/ff0d0Oafa
50 Zﬁiﬁiiiﬁ?,mpmﬂ padora "Onpenenenne onruuecko| 1 18.01 bubnnoreka LIOK https://m.edsoo.ru/ff0dOafa
51 dopmyIia TOHKOH JTHH3BI. 1 22.01 bubaunoteka [{OK https://m.edsoo.ru/ff0dOca8
52 Pemrenue 3anau. 1 24.01 bubanoreka IJOK https://m.edsoo.ru/ff0d0fd2
53 Jucnepcus certa. 1 25.01
54 Hutepdepennus. [Ipumenenne uHTephepeHIINN. 1 29.01 bubimorexa [{OK https://m.edsoo.ru/ff0d1162
55 Judpaxiius. 1 31.01 bubimorexa [{OK https://m.edsoo.ru/ff0d1356
56 JludpakiinoHHas perreTka. 1 01.02 bubmmoreka [{OK https://m.edsoo.ru/ff0d0e38
57 Tb. JlaGopaTopHas pabota "HM3MepeHue JIHHBI 1 05.02

CBETOBOM BOJIHBI".
58 Pemenne 3amau. 1 07.02
59 [TonepeyrocTh CBETOBBIX BOJH. [lossspusanus ceeta. 1 08.02
60 Buast nznydyenuit. CriekTpaibHbIN aHAIN3. 12.02
61 T.b. JlaboparopHas pabota «HabtoeHre CIIOmHOTo 1 14.02

Y JIMHENYaTOrO CIIEKTPOB»
62 [[Ixana >MeKTPOMarHUTHOTO M3TyYEHHUS. 15.02
63 Pemenue 3amau. 26.02
64 KontponbHas pabora no teme "Ontuka" 28.02
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65 Anaym3 k/p. O0001eHne MaTepuaJa. 1 29.02 bubmmoreka LIOK https://m.edsoo.ru/ff0c9778
bubanorexa L{OK https://m.edsoo.ru/ff0c98fe
OCHOBBI CHIENHATLHON TEOPHH OTHOCHTEIbLHOCTH Sy. bubarorexa I{OK https://m.edsoo.ru/ff0c98fe
(Suaca)
66 Mocrynater CTO. 1 04.03 bubnoreka LIOK https://m.edsoo.ru/ff0c9acO
67 CaenctBus u3 nocrysatos CTO. 1 06.03 bubimoreka [{TOK https://m.edsoo.ru/ff0c9df4
68 Pemenue 3amay. 1 07.03
69 DJIEMEHTBI PEISATUBUCTCKON THHAMUKH. 1 11.03 bubanoreka IJOK https://m.edsoo.ru/ff0cal50
70 Pemrenue 3amay. 1 13.03 bubanoreka IJOK https://m.edsoo.ru/ff0ca600
I'naBa 5. KBanToBasi ¢pusuka. (20uacos). 20u.
71 dotordpdexr. Teopus pororddexra. 1 14.03 bubnnoteka [{OK https://m.edsoo.ru/ffOcab82
72 [Mpumenenue porordpdekra. Perenne 3anad. 1 18.03 bubmmnoreka LIOK https://m.edsoo.ru/ff0cad58
73 ®DOTOHBEL. 1 20.03 bubanorexa I{OK https://m.edsoo.ru/ffOcaf06
74 JlaBierune cBeta. XMMHUUYECKOE JICHCTBHE CBETA. 1 21.03
75 Crpoenne atoma. KBantoBbie moctyatsl bopa. 1 25.03 bubmmorteka L{TOK https://m.edsoo.ru/ffOcb820
76 Jlazepsl. Pemenue 3anau. 1 27.03 bubanoreka IIOK https://m.edsoo.ru/ffOcb9c4
77 CtpoeHue aTOMHOTO sifpa. 1 28.03 bubnmoreka LIOK https://m.edsoo.ru/ffOcbb86
78 DHeprus CBSI3H aTOMHBIX sep. 1 01.04 bubnnoreka LIOK https://m.edsoo.ru/ffOcbd34
79 Pemenue 3amau. 1 03.04
80 PagroakTHBHOCTh. BHBI paiiOaKTHBHOIO M3JTyUCHHS. 1 04.04 bubanoreka I{OK https://m.edsoo.ru/ff0cc324
81 3aKoH paIMOaKTUBHOTO pacraja. 1 15.04
82 Pemenne 3amay. 1 17.04 bubarorexa I{OK https://m.edsoo.ru/ff0ccab4
83 E/E[le;;)li}jl HaOJIFO/ICHUST I PETUCTPAIIMN DIIEMEHTAPHBIX 1 18.04 Bubmiorexa LIOK https://m.edsoo.ru/ffoccc0c
84 HckyccTBeHHas paloaKTUBHOCTb. SIJIepHbIC pEeaKI[HH. 1 22.04 bubnmrorexa [IOK https://m.edsoo.ru/ffOccfe0
85 Henenwue siaep ypana. LlemHpie siaepHbIe pEeaKiinm. 1 24.04

SInepHslil peakTop

35



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

86 TepmosiiepHbie peakuuu. IIpuMeHeHue sIepHOn 1 25.04 bubaunorexa [IOK https://m.edsoo.ru/ffOcc6f8
SHEPIHH.
87 Buonorudeckoe aeiictBue paauanuu. Pemrenue 3amauq. 1 29.04 bubanoreka I{OK https://m.edsoo.ru/ff0cd350
88 DJIeMeHTapHbIC YaCTHIIBI. 1 01.05 bubimoreka L{TOK https://m.edsoo.ru/ffOcd4e0
89 Pemienue 3amay. 1 02.05 bubanorexa [{OK https://m.edsoo.ru/ffOcd7f6
90 KonTpoabnas padora no teme "KBanroBasi 1 06.05
¢pusuka'. bubmmoreka [{OK https://m.edsoo.ru/ff0cd67a
9JIEMEHTbI ACTPOHOMMUHU U 4y,
ACTPO®U3UKHU
i1 Bux 38é3H0r0 HEOa. Co3BE3 MM, APKUC SBESALL, bubamnoreka IJOK https://m.edsoo.ru/ffOcddle
IUIAHETHI, UX BUAMMOE ABM KeHne. CoaHeyHas cucTemMa 1 06.05
92 Counnie. ConHeyHas akTUBHOCTh. VICTOYHUK YHEPTUMU 1 08.05
ConHua u 3B€37
93 3BE3/1bI, ©X OCHOBHBIE XapPaKTEPUCTUKH. 1 13.05
94 Hepemennbie npo6ieMbl B ACTPOHOMMH. 1 15.05
IMoBTOpenue maTtepuana(3uaca). 34. 16.05
95 [ToBTOpenue no reme «KunemaTtrka» 3aKOHBI 1 20.05
COXPaHEHUM»
96 [ToBTOpenue no teme «/lnHamuka» «3aKOHBI 1 22.05
MTOCTOSTHHOTO TOKa
97 Hrorosast KOHTpOJIbHAS paboTa. 1 23.05
98-99 |IToBTOpenue. KBanroBas ¢usnka. D1eMeHTHI 2 23.05
ACTPOHOMHUHU U aCTPOPUUKH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 994.
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https://m.edsoo.ru/ff0cdd1e

[TPUJIOKEHME 2

K PABOYEI [TPOTPAMME
YYEBHOI'O ITIPEJIMETA
«®I3UKA» (BA30BEII YPOBEHE)

OOHJIbI
OLEHOYHBIX CPEJICTB

VYEBEHOI'O ITIPEJIMETA
«DOM3UKA» (BA30BBI VPOBEHD)
10-11 KJIACCEI
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ITACIIOPT

(ona oleHOYHBIX CPeACTB
o AucumunanHe pusuka, 10-11 kiaaccpl

Ne
o/ KonTpoJsmpyemsle pa3iensl (TeMbl) HaumeHnoBanue
I AUCHUTLTHHBI® OLICHOYHOI0 CPeACTBA
1
Y4eOHnbIii Matepuan 3a kypce pusuku 10 xnacca CraproBas quarHoctuyeckas pabora
2 Kontponbnas pabora Ne 1 mo Teme
OCHOBBI IIEKTPOIMHAMUKA «MarautHoe ToJIE.
DJIeKTpOMarHuTHas UHAYKIHSD)
3 KontponbHas pabora No 2
Konebanus u BOJTHBI «DNEKTPOMAarHUTHBIE KOJEOaHUS W
BOJIHBD»
4 Py6exxnas quarnoctuyeckas pabora
OcHoBbI iekTpoauHaMuku. Kosiebanus v BOJTHBI
5 Kontponbaast pabora Ne 3 mo Teme
OnTuka «CBETOBBIC BOJHBD»
6 KonTponbnas padora Ne 4 «CBeToBbIE
KBanToBas ¢uznka KBaHThl. PU3MKa aTOMHOIO SApa»
7 Htorosast KOHTpoJIbHAs paboTa

Y4eOHbIii Matepuan 3a kype pusuku 11 xnacca
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CraproBas nmarHocruuyeckasi padora, 10 kiacc

CraproBasi JHarHocTu4eckasi pabora cocTaBlieHa B COOTBETCTBHH C pabodel mporpaMmoi mo
¢uzuke ans 11 kmacca, s peanuzanuu Kotopoit ucronssyercs Y MK «Msxkumes .5y,
KoutpoJabHas padoTa cocraBiieHa B opMare:

- TecToBast yacth (NelNel-15).

3aanus ¢ BHIOOPOM OJIHOTO MPABHIIBHOTO OTBETA CO/EPKaT (POPMYITHPOBKY 3aJaHUSI U BAPUAHTHI
oTBeTOB K HeMy. Cpeau MpUBEICHHBIX BAPUAHTOB OTBETOB OJIMH SIBISETCS IMpaBWIbHBIM. B
MIPOLIECCE BBHIMOJIHEHUS 3aJaHUsI HEOOXOAUMO BbIOpaTh NMPaBUIbHBINA OTBET.

Kaxnoe u3 3aganuii oneHuBaercs B 1 6am.

Kputepuu onenuBanus:

orieHka «3»: ot 8 6amioB 110 12 6amios

*(8 6amtoB- 2/3 TeCTOBOM YacTH);,

oueHKa «4»: oT 13 OanoB (BBHIMOJHEHA TECTOBAs YacTh + OJHO M3 3aJaHUI Ha yCTAaHOBIICHHE
MOCJIEI0BATEIHHOCTH WM PEellieHa 33/1a4a);

olieHKa «5»: ot 17 6ayos.

Ne ConepxaHue bansr OTBeTHI
| 11
BAPHAHT | BAPHAHT

1. 1

2. 1

3. 1

4, 1

5. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 2

13. 3

14.

15.

Htoro 160.
IlepeBoj 0a/1J10B B OTMETKHU
1-6 GamioB 7-12 Gamnos 13-14 15-16 6amoB
2 3 4 5
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CraproBas nuarnocrudeckas padora, 11 kaace

| BapuanT

NeNe 1- 15 BpIOpaTh 01UH NpPaBUJILHBINA 0TBeT (1 0asLT)

1.B unepumanbHOM CUCTEME OTCUETA TEJIO JBUKETCS C YCKOPEHHUEM, €CIIH. ..

A. MHepuuMaiabHas CUCTEMA OTCUETA JBUKETCS C YCKOpeHHeM. b. Ha Tenio 1eicTBYIOT Apyrue
Tena. B. Teso ABMKETCS 110 OKPYKHOCTH € ITIOCTOSIHHOM CKOpOCThIO. I'. pe3ynbTupyromas cuia,
JEUCTBYIOIAs HA TEJIO PaBHA HYJIIO

2. Kakue U3 HIKeTpUBEIEHHBIX CY>KACHUN O 3aKOHE BCEMUPHOTO TATOTECHUS MPABUIIbHBI?
1. Cuna TroTeHus npsAMo MPONOPLHMOHAIBHA MaccaM B3aUMOIEHCTBYOLINX TEIL.

2. Cuna TAroTeHus 00paTHO MPOMOPIHUOHATIBHA KBaAPATy PACCTOSHUS MEKIY
B3aMMOJECHCTBYIOIUMH TEJIAMHU.

3. B3aumoneiicTBre MeXIy TeIaMH MPOUCXOIUT MTHOBEHHO.

4. BzauMmozelcTBHE IPOMCXOAUT 110 3aKOHY YIIPYroro yzaapa.

A.tomeko 1 B.1u2 B.1,2,3 I.1,2,34

3. ABTomMoOmB Maccoit 500 Kr, ABUTrasich NPSIMOIMHEIHO ¥ paBHO3aMEJIEHHO, TIPOIIIEI 10 MTOJTHOM
octaHOBKHU paccTossHue B 50 M 3a 10 cexyna. Cuna TOpMOXKEHHMs, IEUCTBYIOIIAasi HA aBTOMOOMIIb,
paBHa

A. 500 H B. 750 H B. 1000H TI. 1500H

4. ITpu KakuX yCIIOBHX 3aKOHBI MJI€AJIbHOTO I'a3a MPUMEHUMBI J1JIs1 peallbHbIX ra30B?

A. ipu OOJIBIINX TUIOTHOCTSX M HU3KHUX Temreparypax. b. mpu G0JbIIuX MIOTHOCTSIX U BEICOKUX
TeMIeparypax. B. Ipu MabIX IJIOTHOCTAX U BBICOKUX Temmeparypax. I'. Ipyu MasbIX IIOTHOCTAX
U HU3KUX TeMIeparypax.

5. K BepTHUKaIbHO YCTaHOBJIEHHON NPY’KUHE NPULIETIUIIN I'PY3, Macca KOToporo 2 Kr. AOCOI0THOE
yanuHeHue npykuHbl coctaBuiio 10 cm. Koadduument ynpyroctu npyxunsl pasen: A. 0,2 H/m .
B.2H/m. B.20H/m . T.200 H/™m .

6. 3aBUCUMOCTBH KOOPAWHATHI OT BPEMEHH JIJIS IPSIMOJIMHEHHO JIBIKYIIETOCS Tella HMEET BH]I X =
3 + 5t + 2t%, ryie Bce BenmuuKHbI BhIpaxkeHsl B CH. UeMy paBHO ycKopeHHe Tesia?

A.3m/c? E.5m/c? B.2wm/c? F.4wm/c?

7. KaKOC COOTHOHMICHUEC CIIPABCIJINBO AJIsI U30XOPHOTIO ITpo1ecca B 1"3.36’?
A.AU= A B.AU=Q B.AU=pAV T.A=Q

8. IIpu yBennuennn HanpspkeHuss U Ha ydacTKe JIEKTPUYECKON Lenu I, mAL
cuiia Toka | B 1ienu u3MeHsieTcss B COOTBETCTBUU C IpaUKoM (CM. puC.). 6
DJEKTPUUECKOE COMPOTUBIICHUE HAa TOM y4acTKe LIENU PaBHO 4
A.2 Om b. 2 MOMm 2
B.0,50m TI.5000m 0

<

9. Kakue /1Ba mporiecca U3MEHEHUS COCTOSTHUS ra3a P
MpEeICTaBIICHBI Ha TpaduKax?

A. 1-u30X0pHBIH, 2- H300apHBIi.

b. 1-u306apHblii, 2-U30XOPHBIN.

B. 1 1 2-u30XOpHBIH.

I'. 1- ©30XOpPHBIH, 2-M30TEPMHUUYECKHIA. 0 1 T 0 2 T
. 1 u 2-uz06apHsbIil.

10. PabGouee Teno TEIUIOBOM MAITUHBI ITOYYHIIO KOJTHYECTBO TEIUIOTH, paBHoe 70 k. [Ipu aTom
XOJIOAWJIBHUKY MEePeIaHO KOJIMYECTBO TEMIoThl, paBHoe 52,5 k/[x. KII/] Takoi MamuHbl
A. 1,7% b. 17,5%
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B. 25%  I.100%

11. Teno oBuxeTcsa paBHOMEPHO MO

OKPYXHOCTW B HanpaB/AeHWUN NO 1
yacoBoOouWcTpenke.Kakaa cTpenka 5
yKa3blBaeT HanpaB/eHWe BeKTOPpa
CKOPOCTMU NPUN TAaKOMOBUXEHMNN?

A.1. b.2. B.3. T.4. A.5.

12. Kak u3MeHUTCS LEHTPOCTPEMUTENHHOE YCKOPEHUE TOUKH, €CITH CKOPOCTh YBEJIIMYHTH B 2 pasa
U paguyc OKPY>KHOCTH YMEHBIIUTH B 2 pa3a?

A. yMeHbIIUTCS B 2 pa3a. b. yBenuuures B 2 pasa.

B. yBenuuutcsa B 4 paza I'. yBenuuurcs B 8 pas.

13. AGconroTHas TeMnepaTypa 1 00beM OJHOTO MOJIS HACATBHOTO T'a3a YBEIHUMINCH B 3 pa3a. Kak
MU3MEHMIIOCH IIPY 3TOM JIaBJICHHE Ta3a?

A. yBennuuioch B 3 pasa b. ysennumiiocs B 9 pa3

B. ymenpmminocs B 3 paza I'. He U3MEHMIIOCh

14. BHyTpeHHSs SHEpTrUs 0OJHOATOMHOTO HCaIHHOTO ra3a MpH MOBBIIICHUN €r0 a0COITIOTHOM
TeMIepaTypsl B 2 pasa...

A. yBennuuBaercs B 4 paza b. yBennuuBaercs B 2 pasza

B. ymensaercs B 2 pasa I'. ymensbiaercs B 4 pasza

15. CpGIlH?[?[ KMHCTHYCCKAs SHCPIrus MOJICKYJ OAHOATOMHOI'O NACAJIBHOTO ra3a nNpyu YMCHbBIICHHUN
a0coIOTHOM TeMmeparypsl B 2 pasa...

A. yBenuuwuiach B 2 pasza b. yBenuuunace B 4 pasza

B. ymenpmmnace B 2 paza I'. ymenpmmnace B 4 pasza

CraproBas fuarnocruyeckas padora, 10 kaace

II Bapuanr

NeNe 1-15 Bp10paTh 01MH NPaBUWJILHBIN oTBeT (1 0as11)
1.PaBHOACHCTBYIOIIAs BCEX CHII, JEMCTBYIOIINX Ha TEJIO, IOCTOSIHHA U HE paBHA HYJII0. Teno...
A. HaXOUTCA B COCTOSTHUU TOKOSI.

b. n1BrxeTcs paBHOMEPHO NPSAMOJIUHENHO.

B. nBuxercs paBHOYCKOPEHHO.

I'. 1u60 ABMXKETCS PABHOMEPHO MPSIMOJIIMHENHO, T1M00 HAXOAUTCS B COCTOSIHUU MOKOSL.
2.I'paBuTanioHHas cuiia, C KOTOpO# /Ba HEOOJBIINX TeJla MPUTATUBAIOTCS IPYT K APYTY,
paBHa F. Ecnu paccTossHuEe MeXIy TelaMy yBEJIMYUTH B 3 pa3a, TO FPaBUTALIMOHHAS CHJIa
A. yBennunres B 3 pasza. b. ymensmmtcs B 3 pasa B. yBennuuted B 9 pas I. ymenpmures B 9
pas

3. Cucrema oTcyeTa cBs3aHa ¢ aBTOMOOUIIEM. DTy CUCTEMY OTCUYETa MOYKHO CUMTATh
MHEepIHUAIBLHON B Cllyyae, €CIM aBTOMOOUIIb JIBUKETCHL. ..

A. paBHOMEPHO 10 npsAMou Jopore.  b. 3aMeyIeHHO 1O pAMON 10poTe.

B. ycxopeHHO 110 nnpssMont gopore. I. paBHOMEPHO 10 U3BWJIMCTOM IOPOre.

4. KoHueHTpanys MOJIEKYJ HI€AJIbHOTO Ta3a YBEJIMUYNIIACh B 2 pa3a, a CKOPOCTH MOJIEKYIT
YMEHBIINIINCH B 2 pa3a. Kak U3MEHMIIOCH IpU ATOM J1aBJIeHME ra3a’?

1) ymenpmiocs B 2 pasa

2) yBETUYMIOCH B 2 pa3a

3) yBennumioch B 4 pasza
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4) yBeTM4umIiI0Ch B 8 pa3

5. XKecTkocTh BepTHKAIBFHO MOABEIICHHOH NpykuHbl paBHa 500 H/M. Macca moaBemeHHoro K
npy’kuHe rpysa paBHa 10kr.  AOCOIOTHOE YUIMHEHHE IPYKUHBI PABHO
1). 50 cm. 2). 2 cm. 3). 5 cem. 4). 20 cm.

6. 3aBUCHMMOCTb KOOPIMHATHI OT BPEMEHU JUIsl IPSIMOJIMHENHO IBUXKYLIETocs Tejla UMeeT BUJ
x =t + 1,5t%, rie Bce Benuuunbl Beipakensl B CH. UeMy paBHa HaualbHas CKOPOCTH Tena?

A. 3wm/c E.1m/c B.Owm/c r.15m/c

7. Kaxoe cooTHOIIEHNE CIIpaBCAJINBO JIA I/I306apHOFO mponecca B raze?
HAU= Q+A 2) AU=Q-A 3)AU=pAV 4)A= pAV

8. Ha puc. nzo6paxkeHbl rpag ik 3aBUCUMOCTH CHITBI TOKA B TPEX
MIPOBOJIHUKAX OT HAINPSKEHUA Ha UX KOoHIIax. CONMpOTUBIICHHE
KaKoro IpoBOHUKA paBHO 2,5 Om?

A.1 Bb.2 B.3 I Takoro npoBOAHUKA HET

b0

Pl I

246 B810U.B

5
=

[= m.ﬂ:nz

9. Kakue nBa mporecca M3MEHEHHs COCTOSIHUS Ta3a MpeACcTaBlIeHbl Ha TpaduKax?
A. 1- n30XOpHBIH, 2-N300apHBIH. v )
B. 1-u3006apHbIi, 2-U30XOPHBIN.

B. 1 u 2-u30x0opHbIii.

I. 1 u 2-u306apHEbIi.

JA. 1-130X0OpHBIH, 2-U30TEPMHUUECKUI.

E. 1-uzoTepMuueckuii, 2-u300apHbIA. o - - 0 -
2

10. Yemy paBeH KO PHUIIMECHT TOJIE3HOTO ACHCTBUS MAPOBOM TYPOHMHBI, €CITH MOJTy4eHHOE
ero kosmm4ecTBo TertoTel paBHo 1000 M/Ix, a mone3nas padota cocrasisier 400 MJx?
A.4% Bb.25%

B.40% I. 60%

11. Teno oBuMXeTcCca paBHOMEPHO MO 2
OKPYXHOCTMW B HanNnpaBneHWUW NpoTuUB
yacoBoOUW cTpenkun.KakaacTtpenxka
yKas3bBaeT HanpaBlneHWe BeKTODa
YCKOPEHMUA NPUW TaKOM OABUXEHUNN?

A.1l. b.2. B.3. T.4. 0.5.

12.KonbKkobGexeu OBUXETCA COCKOpPOCTbLIWI1I2M/C
MO OKPYXHOCTW paonycomb0m.YcKopeHMUe ero

OBUXEHMN ..
A. 2,4 m/c?. 5.2,5 m/c. B.0,24 m/c? [.0,25 m/c?

13. AGcosmroTHas TeMIieparypa raza yBeau4uuiaach B 2 paza. CpemHsisi KHHETHYEeCKasi SHEPTus
MOCTYNATEIbHOTO IBUKEHUS MOJIEKYI. . .

A. yBenuuuiach B 2 pa3a b. yBenumuunace B 4 paza

B. ymenbpmmiace B 2 pasa I'. ymensmmiace B 4 pasza

14. BHyTpeHHSs1 3HEPIusi OTHOAaTOMHOTO HI€AJIbHOTO ra3a Mpy MOHWKEHUHU ero aOCOIIOTHON
TeMIIepaTypsl B 2 pasa...

A. yBenmmuuBaeTtcs B 4 paza b. yBenuuuBaercs B 2 pasa

B. ymenbiaercs B 2 pasza I'. ymenbpaercs B 4 paza

15. Kak u3MeHm10ch AaBjieHHE WICAIbHOTO ra3a, ecilu B JaHHOM 00beMe CKOPOCTh KayKJIO0u
MOJIEKYJIbl YMEHBIIIMJIACH B 2 pa3a, a KOHLIEHTpALHs MOJIEKYJ OcTanach 0e3 M3MEHEeHUs ?
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A. yBenum4mioch B 4 pasza
b. yBemuuunnocs B 2 pa3a
B. He u3meHuoChH

I'. ymenpmmiiocs B 4 pasza

KonTpoabsnas padora Ne 1 mo treme «MarHuTHoe 1moJie. DJIeKTPOMATHUTHAS UHIYKIIAS»

KoutpoJabHas padora Ne 1 cocTaBieHa B COOTBETCTBUU C paboueit mporpaMMoi mo Gpu3uKe s
11 knacca, mis peanuzanuu kotopoit ucnomnbzyercs Y MK «Msxumies I'.51.».
KoutpoJabHnas padoTa cocraBiieHa B opMare:
- TecToBast yacth (NelNel-11).
3aanus ¢ BLIOOPOM OJIHOTO MPABHIIBHOTO OTBETA CO/EPKaT (POPMYIHPOBKY 33aJaHUSI U BAPUAHTHI
oTBeTOB K HeMy. Cpeau TNpUBEICHHBIX BAapUAHTOB OTBETOB OJIMH SIBISETCS MpaBWIbHBIM. B
MIPOLIECCE BBHIMIOJIHEHHUS 3aJaHUsI HEOOXOAMMO BbIOpaTh MPaBUILHBINA OTBET.
Kaxxnoe u3 3ananuii ouenuBaercs B 1 6ai.
- 3aJ]JaHHe HA YCTaHOBJIeHUE co0TBeTcTBHUSA (Nel2).
XapakTepUCTUKHU HY>KHO PACIIOJIOKUTH B OMPEICICHHON MOCIEA0BATEIbHOCTH B COOTBETCTBUH C
00yCIIOBJIEHHBIM TpeOoBaHUEM. 3aJJaHUE Ha MOCIEeI0BATEILHOCTh CYUTAECTCS BBHITIOTHEHHBIM, €CIIU
MPaBUJIILHO YKa3aHa IOCIIE0BATEIbHOCTh BCEX OTBETOB. Kaxmoe w3 3amaHuil OleHUBAETCS B 2
Oamna;
- 3aja4a (Nel3).
HeoOxonumo kpaTko 3amucath yciaoBHe 3a1aud, ¢pusndeckue Benuunnbl B CH, pemienue 3anauu,
O0TOOpaXkaroliee OCHOBHBIC INaru pemeHuss B Buie (Gopmyn 0e3 pa3BepHYTHIX OOBSCHEHUH,
MIPOBEPUTH €IMHUIIBI U3MEPEHUSI ICKOMOMW BEIMUMHBI, BEIUMCIUTH €€ 3HAYCHHUE U 3alUCaTh OTBET.
3asaya OL[EHUBAETCSI TaK:

® cCIIM YUYCHHK 3amucall yCJIOBHE 3a7a4i B COKpalieHHOM Buje- 0,5 6anna;

e repeBels eAuHUIBI puznyeckux BenuuuH B CU- 0,5 6anna;

e cienajl PHUCYHOK, 3alucal OCHOBHBIE (OPMYJIBI B BEKTOPHOM BHJIE, CIPOCKTHPOBAI

BEKTOPHBIE BEIMUUHBI U 3amucan (popMyssl B MOTyJIbHOM Bue- 1 Gam;
e  BBINIOJHWJI MPOBEPKY €AMHUILL U3MEpEeHHs nckoMoil BennuuHbl (0,5 6anna);
® TMPaBWIHHO BBHIMOJHWI MaTEMAaTHUECKOE BBIUYMCICHHE 3HAUEHUS MCKOMOW BETUYMHBI U
3armucan oteT (0,5 6anna).

Kpurepun onienuBanus:
otieHka «3»: ot § 6amnoB 10 12 6annoB
*(8 b6aoB- 2/3 TECTOBOM YacTH);
orieHKa «4»: oT 13 GannoB (BBIMOJHEHA TECTOBAas 4YacTh + OJIHO W3 3a/laHUN HA yCTaHOBJICHUE
MOCJIeIOBATEILHOCTH WJIM PEIIeHA 3a7a4a);
oreHka «5»: ot 17 Ganmos.

Ne Conepxanue bannsr OTBeTHI
| 1
BAPHAHT | BAPHAHT
1. 3HaHUE NOHATHS MarHUTHOE I10JIE 1
2. YMeHMe IPUMEHATH IPABUIIO IIPABOU PyKHU 1
WJIU TIPAaBIJIO OypaBUYMKa
3. YMeHMe IPUMEHATH IIPABUIIO IIPABOU PyKHU 1
4. YMeHNe NPUMEHSTh MPABUIIO JIEBOU PyKH 1
S. [Tonumanue popmyIsl cUIIbl AMIiepa 1

43



YMeHnue BbIUUCIATh CUTy AMIiepa

YMeHMe IPUMEHSTh IIPABUIIO JIEBOU PyKH

ITonnmanue npasuna JIenna

© o N o

3HaHue 3aKOHA 3J'I€KTpOMaFHI/ITHOI\/'I HHAYKIOUH

I

10. YMmenue rpaguuecKu OnpeaensiTh MOAYIb
OJIC caMOMHAYKIIUU

11. YMmenue rpaguuecKu OnpeaensiTh MOAyb 1
OJIC caMOMHAYKIIUU

12. IToHnmaHue NBUKEHUS 3aPSKEHHON YaCTULIBI 2
B MarHUTHOM IOJIE

13. YMenue pemarh 331241 3

Utoro 160.

IlepeBona 6a/1J10B B 0TMETKHU

1-6 Oa1oB 7-12 6ajuioB 13-14 15-16 GayutoB

2 3 4 5

Kontpoabnas padora Ne 1 mo reme « MarauTHoe moJie. JJIeKTPOMATHUTHAS WHIYKIMS»

I BapnanT

NeNe 1- 11 BpIOpaTh 0AMH NpaBWIbHBIN 0TBeT (1 6aJ11)

1. MarauTHOE TOJIe CYIIECTBYET...

A. BOKPYT IBHXKYIIUXCS JIEKTPUUECKUX 3apSAI0B.

b. BOKpyT JOOBIX 2JEKTPUUYECKUX 3aPSII0B.

B. BOKpyr MarHuTHBIX 3apsiioB. I BOKpyr j1000r0 Tena.

2. Ha xaxoM u3 puCyHKOB MPAaBHJILHO MTOKA3aHO HAIIPaBICHUE A B. B. 3
WHIYKUIWA MarHUTHOTO TOJIs1, CO3JaHHOTO PSIMBIM MPOBOTHUKOM 1 TB 1 li;’ I
C TOKOM.

.11

A.puc. A b.puc.b  B.puc.B .

3. Onpenenure NOMOCH! KATYIIKHA C TOKOM.
A.cesep BBepxy  b. ceBep BHU3Y
B. ceBep cipaBa I ceBep cneBa

4. Kak HampaBieHa cuia, JeHCTBYOIIAas Ha IPOBOJHHUK C TOKOM B - B
MarHUTHOM IIOJIE. -

A. BBEpX b. BHU3

B. x Ham I'. oT Hac —

5. IlpsiMmonMHENHBIA TPOBOJHUK C TOKOM MOMEIIEH B OJHOPOJHOE MAarHUTHOE TOJIE
NEPIEHIUKYIJISIPHO TUHUAM UHIyKIuu. Kak n3mMeHnTcs cuiia Amnepa, AeiicTByromas Ha
IIPOBOJIHUK, €CJIM MHIYKIIMIO MATHUTHOI'O ITOJISI YBEITMYUTH B 3 pasa?

A. yBenmuuures B 3 paza  b. yBennuutcs B 9 pas

B. ymenpmutes B 3 paza  I'. ymeHnpmutes B 9 pas

6. IIpsimonuHeNHbII NPOBOAHMK AIMHON 10 cM HaxXoAUTCA B OMHOPOJHOM MarHMTHOM I10JIE C
nHaykuuen 4 Tn u pacnonoxkeH nmox ymioM 30° K BEKTOPY MarHUTHOM MHAyKIMK. Yemy paBHa
cuia, NEeUCTBYIOIIAsl Ha IPOBOAHUK CO CTOPOHBI MAarHUTHOTO I10JIs1, €CJIM CHJIA TOKA B IIPOBOJIHUKE
3 A?

A.12H Bb.0,6H B.24H T.60H
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7. DNEKTPOH BJIETAET B MarHUTHOE noJie. Onpenennure HapaBICHUE CUIIbI

JlopeHna, IeiCTBYIOLIEH Ha SIEKTPOH. e....',_..' ¢
A. BBEpX b. BHU3 st
B.xnmam I orHac * * B
8. MaruuT BBOAUTCS B &JIFOMUHHEBOE KOJIBIO TaK, KAK OKA3aHO HA PUCYHKE. :
HampasiieHre Toka B KOJIbIIE YKa3aHO CTPEIKOoi. KakuM 1moarocoM MarHuT

BBOJIUTCS B KOJIBIIO? I =
A. TIOJIOKHUTEBHBIM B. orpunarensHbIM -«
B. ceBepHbIM I'. 10’)KHBIM

9.3a 5 ¢ MarHUTHBIN NOTOK, IPOHU3BIBAIOIINI IPOBOJIOYHYIO PaMKY, yBenuuuics ot 3 1o 8 BO.
Uemy paBHo nipu 3ToM 3HaueHue DJIC nHaykiuu B pamxe?
A.0,5B b.25B B.1B T1.25B

10. Ha pucyHke 1moka3aHo U3MEHEHHUE CHJIbI TOKA B KaTYIIKE I,a4
WHIYKTUBHOCTHU OT BpeMeHu. Moy D/IC caMOuHIyKIIMU 1

PUHUMAET HauOOoJIbIlIee 3HAYCHHUE B IPOMEKYTKE BPEMCHH 12 \
A.0-1c Bb.5-6¢

B.1-5¢ T.6-8¢c

»
o
[

012384567 8t

11. Ha pucyHke npencTtaBieH rpadpuk ©3MEHEHHS CUITbI TOKA C 1,
TEYECHUEM BPEMEHHU B KaTYIIKE MHAYKTUBHOCTHIO 6 MI'H. Onpenenure
3HaueHue DJ[C caMOMHAYKIUH.

A.3MB b. 6 MB B. 9 MB I'.12MB

oo ba S0 B

=
b2
-
L |

Ne 12 yctanoBuTE COOTBeTCTBHE (2 OaJiia)

12. Yactuia Maccoit m, Hecymias 3apsji g, IBUKETCS B OJJHOPOJHOM MarHUTHOM TI0JIE C
uHaykiuen B mo okpyxkHocTtH paanyca R co ckopocThio v. UTo npou3oiaeT ¢ paanycom
OpOUTHI, IEPUOIOM OOPAICHUS M KHHETHYECKOW SHEPTUEH YaCTUIIBI TP YBEIIMUCHUN WHTYKIIUU
MarHUTHOTO 10JisA?

dusnyeckas BeJIMYUHA Ee n3smenenue
A. paanyc opOUTEI 1. yBenuuurcs
b. nepuon obpamenus 2. YMEHBIIUTCSA
B. kuHeTnyeckas sHeprus 3. He U3MEHUTCS

Ne 13 pemntsb 3aaauy (3 6as1a)

13. C xako# CKOpOCTBIO BBUIETAET a-4acTUIa U3 PaJUOAaKTUBHOIO spa, €CIIM OHA, NIONAJas B
OJIHOPOJHOE MarHUTHOE MoJie UHAYKIKen 2 T nepneHIuKyIsIpHO €ro CUIOBBIM JINHUAM,
JIBUKETCS M0 JIyre OKpy:KHOCTH paguycoM 1 m? (Macca a-actunsl 6,7-1027 kr, eé 3apsaa paen
3,2:101 Kn)

1-6 OamoB 7-12 6ayutoB 13-14 15-16 bannoB

2 3 4 5
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KonTpoabsHas padora Ne 1 mo treme «MarHuTHoe 1moJie. DJIeKTPOMATHUTHAS UHIYKIIAS»

11 Bapuant

NeNe 1- 11 BpIOpaTh 04MH NpaBWIbHBIN 0TBeT (1 6aJ11)

1. Bokpyr ABHKYIIErocs JIEKTPUYECKOTO 3apsifia CYIIECTBYET...

A. Tonbko MarHUTHOE MOJIE.

b. Tonbko 3eKTpruyYecKoe moJe.

B. Dnexrpuueckoe u MaruutHoe nojsi. [ Hukakoro mossi He CyliecTByerT.

2. Ha kakoM U3 pUCYHKOB ITPaBUJIbHO MIOKA3aHO HAIpPaBJIEHUE A B i B 3
AHIYKIUH MAarHUTHOTO 110JI, CO3JaHHOIO IPSAMBIM IIPOBOJIHUKOM C I T B 1 1 = 7
TOKOM.
A.puc. A b.puc.b  B.puc.B E'jé
3. Onpenenure NOIOCH! KATYIIKH C TOKOM. ATITAT
A. ceBep BBepxy  b. ceBep BHU3Y ! 33 53 I
B. cesep cipaBa I ceBep cneBa

- +
4. Kak HanpaBieHa cuia, AefCTBYOIIAsl Ha IPOBOJHUK C TOKOM B
MarHUTHOM I1OJI€. ———10
A. BBepx b. BieBo -

B. cuna paBHa HyiI1r0 I. Bpaso B

5. IIpsAMONMHENHBIN IPOBOJAHUK C TOKOM IOMEIIEH B OAHOPOJHOE MarHUTHOE I10JI€
NEPIEHIUKYJIAPHO JUHUAM UHIyKuuu. Kak naMeHnTcs cuiia Amnepa, 1eicTByromas Ha
IIPOBOJHMK, €CIIU €T0 JUIMHY YMEHBIIUTH B 2 pa3a?

A. yBenmuures B 4 pasa b. yBennuutes B 2 pasza

B. ymensiures B 4 pasa I'. ymenbiinTcs B 2 pasza

6. [IpssMONTMHENHBINA TPOBOJHUK IJIUHON 5 CM HaXOIUTCS B OAHOPOJIHOM MarHMTHOM IOJIE C
unaykuuen 5 Ti u pacnionoxeH noa yriiom 30° K BEKTOpy MarHUTHOM MHAYKUIUU. Yemy paBHa
CuJIa, JEUCTBYIOIIAs HA POBOJHUK CO CTOPOHBI MATHUTHOTO TOJISL, €CJIM CUJIa TOKAa B IIPOBOJAHUKE
2 A?

A.025H b.0,5H B.1,5H T.25H

7. IlpoToH BieTaeT B MarHuTHOE 1oJje. OnpenenuTe HallpaBIeHUe CHIIbI P X X X
JlopeHua, nencTByIOLIEH Ha IIPOTOH. X x X
A. BBEepx b. BHU3 X X BX
B. K Ham I'. or Hac

8. MarHuT BBIIBUTAIOT U3 aJIFOMMHHUEBOIO KOJIbIIA TaK, KaKk

[I0Ka3aHO Ha pucyHKe. HampasieHue Toka B KOJIbLE YKa3aHO

cTpesikoil. KakuM MmoiarocomM MarHuT BbIIBUTAlOT U3 KOJIbLA? I =
A. TIOJIOKUTENBHBIM b. orpuniatenbHbIM 5
B. ceBepHBIM I'. FO)KHBIM

9. 3a 5 Mc B coneHonze, coaeprxkameM 100 BUTKOB IpOBO/Ia, MarHUTHBIN MOTOK paBHOMEPHO
yosiBaeT oT 8 10 4 MB6. Haitnure DJIC naAyKIIMHN B pamKe.
A.125B b.12,5B B.8B T1.80B

10. Ha pricyHKe mOKa3aHO U3MEHEHUE CUJIbl TOKA B KATYIIKE I, Ay :
WHIYKTUBHOCTH OT BpemeHu. Moaynbs 3/1C caMOMHIyKIun T !
MIPUHUMAET PaBHbIC 3HAYEHUSI B IPOMEKYTKAX BPEMEHU
A.0-lcnl-3c B.3-4cud-7c - e
01 2 345 6171c
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B.1-3cu4-7c I''O-1cu34c

11. Cuna Toka B KaTymke HHAYKTUBHOCTBIO 0,25 ['H u3mensercs ¢
TEUEHUEM BPEMEHH, KaK ToKazaHo Ha rpaduke. Onpenenure I/[C
CaMOMHIYKIUMH, KOTOpasi BOZHUKAET B KaTYIIIKE.

A.0,25B b.2,5B B.1B I.25B

T t } -
0 0,1 0,2 03 Lt

Ne 12 ycranoBuTe coorBeTcTBHE (2 HOaJi1a)

12. Yacrtuua maccoit m, HecyIias 3apsij q, JBUXKETCS B OJHOPOAHOM MAarHUTHOM IIOJIE C
nHaykiuen B mo okpyxkHocTH pagnyca R co ckopocThio v. UTo mpou3oiaeT ¢ paanycom
OpOUTHI, IEPUOIOM OOPALICHHS H UMITYJIbCOM YaCTHUIIBI TPH YMEHBIIICHHH WHTYKITHH
MarHUTHOTO MOJs?

dusnueckas BeIMIMHA Ee u3menenue
A. paamnyc opOUTHI 1. yBenmuuutes
b. mepuon obparenus 2. YMCHBIIUTCS
B. umnynbc yacTuubl 3. He UBMEHHTCS

Ne 13 pemnts 3aaa4y (3 0as1a)

13. Kaxoii momkHa ObITh MHIYKITHS OJHOPOTHOTO MArHUTHOTO TIOJIS, 9YTOOBI IBHXKYIIIUHCS CO
ckopocThio 200 KM/C POTOH OMHUCA B 3TOM I10JIE OKPYKHOCTh paguycoMm 20 cm?

1-6 6aiutoB 7-12 6aiuioB 13-14 15-16 6ayuioB

2 3 4 5
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KonTpoubHnasi pabora Ne 2 «jiIeKTPOMArHUTHbIE KOJICOAHUS U BOJTHBD»

KonTtpouabHas padora Ne 2 cocraBieHa B COOTBETCTBHH C pabodeld mporpamMmon mo Gpusuke s
11 knacca, mis peanuzanuu kKoropoit ucnonb3dyercss Y MK «Msikuties '.5.».
KounTtpouabHas pa6ora cocraieHa B popmare:
- TecroBast yacth (NeNel-11).
3ananus ¢ BEIOOPOM OJTHOTO MPABHIILHOTO OTBETA COMEPKAT (DOPMYITHPOBKY 3aJJaHUSI U BAPHAHTHI
oTBeTOB K Hemy. Cpenu NpHUBEIEHHBIX BApUAHTOB OTBETOB OJMH SIBISETCS INpaBUIbHBIM. B
MIPOILIECCE BBIMTOJIHEHUS 33JaHUsI HEOOXOAMMO BBIOpATh MPABUIHHBINA OTBET.
Kaxnoe u3 3amanuii oneHuBaercsa B 1 0aiur.
- 3a/laHNe HA YCTaHOBJIeHHE cooTBeTcTBHA (Nel2).
XapaKkTepUCTUKU HYKHO PACIOIOKUTh B ONPEIEICHHON MOCIeI0BAaTEIbHOCTU B COOTBETCTBUH C
00yCIIOBJICHHBIM TpeOOBaHUEM. 3aJaHUE HA MMOCIICIOBATEILHOCTh CYUTACTCS BBITIOJTHEHHBIM, €CIIN
MPaBWIbHO YyKa3aHa MOCIEA0BATEIbHOCTh BCEX OTBETOB. Kaknoe m3 3amaHuil oneHUBaeTcs B 2
Oaina;
- 3aja4a (Nel3).
HeobOxomuMo kpaTko 3ammcarh yCiaoBHe 3anaun, pusndeckue Benuunnabl B CH, pemenue 3amadm,
oToOpaxkaroliee OCHOBHBIE IIaru pemieHuss B Buie (opmyn 0e3 pa3BepHYThIX OOBSCHEHHA,
MIPOBEPUTH €AMHUIIBI U3MEPEHHSI HICKOMOU BEJIMYUHBI, BEIUUCIUTD €€ 3HAUCHUE U 3aIHCaTh OTBET.
3amava OIleHUBAETCS TaK:

®  eCJIM YYCHHK 3aIicall yCIOBHUE 33/1a4d B COKpaIeHHoM Buje- 0,5 6anna;

e rmepeBeln eAuHUIBI puznyeckux BenuunH B CU- 0,5 6anna;

e cJenal PHUCYHOK, 3alucal OCHOBHBbIE (DOPMYJBl B BEKTOPHOM BHUJE, CIPOCKTHPOBAT

BEKTOPHBIE BEJTMYHMHBI U 3arucall GopMyJibl B MOIYILHOM Bue- 1 6am;
e  BBINOJHWI IPOBEPKY €AMHULL U3MEpeHUs ucKkoMoill BennuuHbl (0,5 6ania);
® [PAaBWIHHO BBINMOJHWI MAaTEMAaTHYE€CKOE BBIUUCICHUE 3HAYCHHUS MCKOMOW BEITUYUHBI U
3anucan otet (0,5 6amna).

Kpurepun onieHuBanus:
otieHka «3»: ot § 6amnoB 10 12 6annoB
*(8 b6aoB- 2/3 TECTOBOM YacTH);
orieHKa «4»: or 13 GamnoB (BBIMOJHEHA TECTOBasl 4acTh + OJHO M3 33/JlaHUK HA YCTaHOBIICHUE
MOCJIeIOBATEILHOCTH WJIM PEIIeHA 3a7a4a);
orleHka «5»: ot 17 6anos.

Ne Conepskanue Basbl OrtBernl
I 1
BaPHAHT | BApHAHT

1. 3HaHUE MOHSTHUS KOJeOATEIbHbIH KOHTYP 1
2. [Monnmanue popmysl TomcoHa 1
3. 3HaHue (PU3MYCCKUX BEITUYNH FAPMOHUYCCKHX 1

Kosie0aHui
4. [ToHrMaHue ypaBHEHUS TAPMOHHUYECKUX 1

Kosie0aHui
5. VYMenue 1o rpaduKy 3aBHCHMOCTH 3apsijia OT 1

BPEMEHHU ONPEACIATh MEPHOJI KoJeOaHui
6. 3HaHUE yPaBHEHUS FAPMOHUYECKHX 1

kosre6anmit DJ[C
7. 3HaHME 3aKOHOB COEJIMHEHHUSI KOHACHCATOPOB 1
8. YMeH#ne onpenensTb YHEPTUI0 1

K0J1e0aTeIbHOTO0 KOHTYpa
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9. YMenue onpeaensiTh 1eUCTBYIOIIEE 3HAUYCHUE 1
CHJIBI TOKA
10. 3nanue dpopmyiasl KIIJ tpancdopmaropa 1
11. Ymenne npumMensTs Gopmyiny Tomcona 1
12. [ToHnMaHue MIKaJbl 3JIEKTPOMArHUTHBIX BOJIH 2
13. YMeHue penarhp 3a1a4n 3
Hroro 160.
IlepeBop 6a/1J10B B 0TMETKH
1-6 GamnoB 7-12 6amnos 13-14 15-16 6amoB
2 3 4 5

KontpoabHnas padora Ne 2 «J1eKTPOMArHUTHbIE KOJIeOaHUS M BOJTHBI»

1 BapuanT

NeNe 1- 11 BpiOpaTh npaBujbHbIH 0TBeT (1 0as11)

1. B coctaB kone6areabHOro KOHTypa BXOJIAT. . .
A. KOHJIeHCATOp U pe3ucTop  b. KoHAeHcaTOp U KaTyIIKa
B. karymika u pe3uctop I'. Tparcdopmarop u pe3uctop

2. KonebarenbHblii KOHTYp COCTOUT U3 KOHJeHcaTopa EMKOCThIO C 1 KaTYIIKH UHIYKTUBHOCTBIO
L. Ilepuon 351€eKTpOMarHUTHBIX KOJIEOAHU B 3TOM KOHTYpE, €CIIM U EMKOCTh KOH/IEHCAaTopa, U
MHAYKTUBHOCTb KaTyILLIKH yBEJINYUTH B 4 pasa...

A. HE U3MEHUTCS b. yBennuutcs B 16 pas
B. ymensbiuuTcs B 4 pasza I'. yBenuuuTcs B 4 pasza
3. B ypaBHEeHHHU rapMOHHYECKOTO Kosiebanus U = Um Sin (ot + ¢o)
BenuunHa Um HazbIBaeTcs A. dazoit b. HauanbHOM (azoit
B. ammuntynoi HanpskeHus I'. nuKknIM4ecKkoi yacToTon

4. 3HaveHue CWIbI TOKa 3a1aHo ypaBHeHueM i = 0,28 sin 50 mt, rje Bce BeTUYHHBI BBIPAXKCHEI B
CH. 3HaueHus aMIUIUTYIbI CUJIBI TOKA M YACTOTHI €€ M3MEHEHUS PABHBI. . .

A.028 A;50Tm  B.0,28 A; 25Ty

B.50 A; 028 I'ng I''50A;0,14T

, } MK
5. Ha pucyHnke nokaszan rpadK 3aBUCUMOCTH 3apsija oT Bpemenu. [lepumox  “ [
Kosie0aHul 3apsiia paBeH 5

A. 2 MKc b. 6 Mkc 0

N
B. 4 Mxc I'. 8 MKc . \]\

6. Ha pucynke noka3zan rpaguk 3asucumoctu 3JIC oT BpeMeHuU. YpaBHEHUE ool 6B
OJ1C umeeT BUL

A.e=90sin5nt  b.e=90 cos 5nt
B.e=90sin10nt I'.e=90 cos 10xt

7. B mHabope paguoaeraneit 11t U3rOTOBJIEHUS MTPOCTOTO KOJIEOATEIIbHOTO KOHTYpa UMEIOTCS JIBE
KaTylmKH ¢ MHAYKTUBHOCTAMHU L1 = 1 MxI'nH u L2 = 2 MkI'H, a Takxke ABa KOHAEHCATOpa, EMKOCTH
koTopbIX C1 =3 nd u Cz =4 nd. YacTora COOCTBEHHBIX KOJIEOaHUN KOHTYpa OymeT
HauOoJIbIIel TPU BBIOOPE ABYX JIEMEHTOB. ..

A L1uC: B LimCy B.IlouCi I LouCp

- - s
8. Vpasnenne i = 10 (cos ot + > ) BBIpa)KaeT 3aBUCUMOCTH CHJIBI TOKA OT BPEMEHH B

KoJIe0aTeIbHOM KOHTYpe. B HeKOTOpbIii MOMEHT BpEMEHHU
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i =10% A, mpu 5TOM SHeprus. ..
A. B KOHJIGHCATOPE M KATyIIKe MAKCHMAIIbHBI

B. B KOHJIEHCATOPE MaKCUMAIIbHA, B KAaTyIIKe MHUHAMAIIbHA
B.B KOHACHCATOPC MUHUMAJIbHA, B KATYIIKC MaKCUMaAJIbHAa
I'. B KOHJIGHCATOPE U KATYIIKE MHUHAMAIIGHBI

9. AMmuutya rapMOHMYECKUX KosiebaHuil cuibl Toka paBHa 10 A. [leiicTByroliee 3HaueHNE
CHJIBI TOKA PaBHO. ..

A.%’A B.10vV2ZA B.10A T.5A

10.Cuna Toka B mepBUYHOM 00MOTKe Tparncopmaropa 0,5 A, Hanpsikerne Ha e€ kormax 220 B.
Cwita Toka Bo BropuuHoi ooMoTke 11 A, Hanpspkenue Ha e€ konnax 9,5 B. Onpenenure KI1/I
Tparcdopmaropa.

A. 105 % b.95 % B.85% I'. 80 %

11. Tlepuon konebanuii B KoyiedaTeILHOM KOHTYPE, COCTOSIIEM U3 KOHICHCATOpa EMKOCTHIO
20 mx® u xkatymku MHAYKTUBHOCTHIO 0,05 I'H paBeH...
A.628c b.628mc  B.6,28mkc  1.0,628 ¢

Ne 12 ycraHoBUTBH coOTBeTCTBHE (2 Oas1a)

12. YcTaHOBHUTE COOTBETCTBHUE AWana3oHOB HIKAJIbI 3JICKTPOMAIHUTHBIX BOJIH U3 JICBOT'O CTOJI6IIa
Ta6J'II/H_[I>I C X CBOMCTBaMHU B I[IpaBoOM CTOJ'I6I_IC.

N3znyuenue CaoiicTBa
A. uHdppakpacHoe 1. HauMeHbIIas JUIMHA BOJHBI U3 TIEPEYHCICHHBIX
b. Buanmoe 2. UCTIONB3YETCS B MPUOOpaX HOUYHOTO BUJICHUS

B. pentrenoBckoe | 3. obecnieunBaet 3arap KOXu
4. obecrieunBaeT (hOTOCHHTE3

Ne 13 pemnts 3apa4y (3 6a/1a)

13. KonebarenbHbIif KOHTYP paauONPUEMHIKA COEPIKUT KOHICHCATOP, EMKOCTh KOTOPOTO
10 a®. Kakoii 1omxkHa ObITh UHAYKTUBHOCTH KOHTYPa, YTOOBI 00ECTIEUNTh IPUEM BOJIHBI ITTUHON
300 m?

1-6 6amnoB 7-12 6autoB 13-14 6amnoB 15-16 6amoB

2 3 4 5
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KonTpoabHasi padora Ne 2 «1eKTPpOMariHuTHbIe KOJe0aHUs U BOJHBD)

2 BapMaHT

NeNe 1- 11 BpiOpaTh npaBuibHbIH oTBeT (1 0as11)

r

5600

1. KonebaTenpHbINM KOHTYP H300paXkaeT cxema...

2. KonebarenbHblil KOHTYp COCTOUT U3 KOHJeHcaTopa EMKOCThI0 C 1 KaTYIIKH UHIYKTUBHOCTBIO
L. Ilepuon 31eKTpOMarHUTHBIX KOJICOAHUH B 3TOM KOHTYpE, €CIIH U EMKOCTh KOHJICHCATOPa, U
MHIYKTHUBHOCTb KaTyIIKA YMEHBIINTG B 4 pasa...

A. HE UBMEHUTCS b. ymenbmutes B 16 pas

B. ymenbmutes B 4 pasza I'. yBennuutcs B 4 pasza

3. B ypaBHEeHUH rapMOHHYECKOTO KoJieOaHus | = Im COS (ot + (o) BeJTMYMHA (® HA3bIBACTCS
A. dazoit b. nauansHoit azoit

B. amnutyoii cuisl Toka I'. muKIu4YecKkon 4acToTou

4. 3nauenue D/1C 3amano ypaBuenueM € = 50 sin 5 mt, rue Bce BennuuHbl BhipaxkeHbl B CU.
3navenus ammuuTy 6l DJIC 1 4acTOTHI €€ U3MEHEHHUsI PABHBL. . .

A.5B;50I'g b.5B; 25T

B.50B; 5T I'50B;2,5Tn

5. Ha pucyHke 1oka3aH rpadyK 3aBHCUMOCTH 3apsja oT Bpemenu. Ilepuon  “ ¥
KoJie0aHui 3apsiia paBeH 5 |
A. 5 MKc b. 3 Mkc ol L { ¢

132 4. 536 t.MKe

B. 6 Mmkc T'. 4 mkc

6. Ha pucynke nokasan rpauk 3aBUCUMOCTH HAINPSHKEHUS OT BPEMEHHU.
YpaBHEHHE HATIPSKEHUSI UMEET BU/T

A.u=150sin50nt B.u=150 cos 50mxt

B.u=150sin25nt I'.u =150 cos 25mt

7. B Habope panuoeTaneil i M3roTOBIEHHS TPOCTOT0 KOJeOaTeIbHOTO KOHTYpa UMEIOTCS JIBE
KaTylmky ¢ uHAyKTUBHOCTAMU L1 = 1 MxI'n u L2 = 2 MxI'H, a Taxke 1Ba KOHAEHCATOpa, EMKOCTU
koTopeix C1 =3 n® u Cz =4 n®d. YacToTa COOCTBEHHBIX KOJIeOaHH KOHTYypa OyaeT
HauMEHbIIEH TP BHIOOPE BYX JIEMEHTOB. ..

A.LyuC: b.LiuC, B.LobuCi TI'.louCo

8. Ypasuenue U = 310 COS wt BbIpakaeT 3aBUCUMOCTD HAPSHKEHUS Ha KOHIEHCATOPE OT BPEMEHHU
B K0JIeOaTeIbHOM KOHTYpe. B HekoTopslit MoMeHT Bpemenu U = 310 B, npu 3Tom sHeprus. ..

A. B KOH/IEHCATOpE U KaTyLIKe MaKCUMaJIbHbI

b. B KOHZIEHCAaTOpPE MAaKCHMAJIbHA, B KaTYIIKE MUHUMAaJIbHA

B. B KOHAEHCAaTOpE MUHUMAJIbHA, B KATYIIKE MAKCUMaJIbHA

I'. B KOHIEHCATOPE U KAaTYIIKE MUHUMAJIbHBI

9. [leiicTByrolee 3HAUEHNE ITIEPEMEHHOTO HanpshkeHus pasHo 220 B.

AMHJ’II/ITyI[a rapMOHHUYCCKUX KoJIeOaHMI HaIIpsKCHUA paBHA. ..

A.%B B.220vZB B.220B T.440B

10. HanpsixkeHne Ha KOHI[aX epBUYHON 00MOTKH TpaHcpopmaTopa 110 B, cua Toka B neii 0,1
A. HampspxkeHue Ha KoHIIaX BropuuHoit oOMoTku 220 B, cuna toka B Helt 0,04 A.Yemy paBeH
KIIJI rpanchopmaTopa?

A. 120 % b. 93 % B. 80 % I'.67%

11. Tlepuon konebaHmit B K0i1e6aTeTbHOM KOHTYPE, COCTOAIIEM M3 KOHACHCATOpPa EMKOCTHIO
50 Mx® u kaTymku nHAYKTUBHOCTBIO 0,02 I'H paBeH. ..
A. 6,28 Mmc b. 6,28 Mkc
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B.6,28¢ I.0,628 ¢

Ne 12 yctaHOBHTH COOTBeTCTBHE (2 OaJiia)

12. YcraHOBUTE COOTBETCTBUE AUAMA30HOB KBl 3JICKTPOMATHUTHBIX BOJIH U3 JIEBOTO CTOJIOIA
Ta0JIMLIBI C UX CBOMCTBAMU B IIPABOM CTOJIOLE.

N3znyuenue CaoiicTBa

A. painOBOJTHBI 1. HanOoJBINIAsT YACTOTA BOJHBI U3 MEPEUHCICHHBIX
b. 2. BOHHKACT MPU PE3KOM TOPMOKEHUH IIEKTPOHOB
yibTpaduosieToBoe | 3. HCIOJIB3YIOTCS B TEJICBEIIAHUT

B. Bumumoe 4. obecrieunBaeT GoTOCHHTE3

Ne 13 pemntsh 3a1auy (3 0as1a)

13. Kakyto 351IeKTpOEMKOCTh JIOJDKEH UMETh KOHIEHCATOP, YTOOBI KOJIeOATEIbHbIH KOHTYP
pagroONpUEeMHHUKA, COCTOSIIUI U3 3TOT0 KOHJIGHCATOpa U KaTyIIKH HHAYKTHBHOCTHIO 10MI'H, OBl
HAcCTpOeH Ha BoJIHY anuHoi 1000 m?

1-6 6amnoB 7-12 6asutoB 13-14 oamoB 15-16 6amoB

2 3 4 5

Kountpoabnas padora Ne 3 no teme «CBeTOBbIE BOJIHbBI»

KonTpoabHas padora Ne 3 cocraBieHa B COOTBETCTBUH ¢ paboueil mporpaMmMoii o ¢usuke ams
11 knacca, aia peanuzauuu kotopoi ucnonb3yercss Y MK «Msxkumies I'.51.».
KonTtpouabHnasi pabora cocraieHa B popmare:
- TecToBast yacthb (NeNel-11).
3agaHus ¢ BHIOOPOM OJIHOTO MPABHIIBHOTO OTBETA COAEPKAT (POPMYITHPOBKY 3aaHUS U BAPUAHTHI
oTBeTOB Kk Hemy. Cpenu MpHUBENEHHBIX BApUAHTOB OTBETOB OJMH SIBISETCS MpaBUIbHBIM. B
MPOIIECCE BBITOJIHCHUS 33]JaHUsI HEOOXOAMMO BEIOpATh MPaBUIHHBINA OTBET.
Kaxxnoe u3 3amanuii onenuBaercs B 1 6amn.
- 3a/laHNe HA YCTaHOBJIeHne cooTBeTcTBHs (Nol2).
XapaKkTepuCTUKH HYKHO PACIOJIOXKUTh B OMPEIEICHHON MOCIeI0BAaTeIbHOCTH B COOTBETCTBHH C
00yCJIOBIICHHBIM TpeOOBaHUEM. 3a/JlaHNE Ha MOCIIEI0BATEILHOCTh CYMUTACTCS BBITIOJHEHHBIM, €CIIH
MPaBWJIBHO YKa3aHa MOCIEA0BAaTEIbHOCTh BCEX OTBETOB. Kakmoe u3 3amaHuil oneHUBAaeTCsS B 2
Oaiia;
- 3apava (Nel3).
Heo6xomumo kpatko 3amucaTh yciaoBue 3afaun, ¢puzudeckue Benunuunsl B CU, pemenue 3amaun,
oToOpaxkaroliee OCHOBHBIE IIaru pemieHuss B Buie (opmyn 0e3 pa3BepHYTHIX OOBSCHEHU,
MIPOBEPUTH CIMHUIIBI U3MEPEHUS ICKOMOMW BETMUMHBI, BEIYMCIIUTH €€ 3HAYCHHE U 3aIHCaTh OTBET.
3aagya OIleHNUBAETCS TaK:

®  ©CJIM YYCHHK 3aIicall yCIOBHUE 33/1a4d B COKpaIieHHOM Buje- 0,5 Oanna;

e rmepeBen eAuHUIBI puznyeckux BenuunH B CU- 0,5 6anna;

e cJenan PHUCYHOK, 3alucal OCHOBHBbIE (DOPMYJIBI B BEKTOPHOM BHUJE, CIPOCKTHPOBAT

BEKTOPHBIC BEJIMYUHBI U 3arcain (GopMyJsIsl B MOTYJIBHOM BUe- 1 Oa;
e  BBINOJIHWJI IPOBEPKY €AUHHULL U3MepeHHs uckoMoil BennuuHbl (0,5 6anna);
¢ [PaBWIBHO BBHITIOJHII MaTEMAaTHYECKOE BBIYUCIICHHE 3HAYCHUS WCKOMOW BEIUYHHBI U
3amucan otet (0,5 6anmna).

Kpurepun onienuBanus:
oreHKa «3»: oT 8 6ayutoB 10 12 GamioB
*(8 b6as1oB- 2/3 TECTOBOH YacTH);
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orieHKa «4»: ot 13 GawtoB (BBIMOJHEHA TECTOBAas YacTh + OAHO W3 3a/JlaHM HA YCTaHOBJICHHE
MOCJIeI0BATEILHOCTH WM pelleHa 3a/1a4a);
oreHka «5»: or 15 6ayuioB.

Ne Conepxanue banaer OTBETHI
| 1
BAPHAHT | BAPUAHT
1. [TonnmaHue 3aKOHA OTPaKEHUS CBETA. 1
2. [TornmMaHnue 0COOEHHOCTH U300paKEHUS B 1
3epKae
3. [TornmMaHnue 0COOEHHOCTH U300paKEHUS B 1
3epKae
4. [TonnmMaHue 3aKOHA MPETOMIICHUS CBETA. 1
o. YMeHMe IPUMEHSTh 3aKOH MTPEIIOMIICHUS 1
cBeTa
6. [Tonnmanue SIBIEHUS MOJTHOTO BHYTPEHHETO 1
OTpaKEHHUS
7. YMeHue npuMeHsTh SBJICHHE MTOJHOTO 1
BHYTPEHHETO OTPAKCHHUS
8. YMeHue cTpouTth U300paKeHne B TUH3E 1
9. 3HaHHUE XapaKTEPUCTHK JIMH3BI 1
10. 3nanue GpopMyI M yMEHHE X TPUMEHSTh 1
11. [Tonumanue siBiieHHsI HHTEp(DEepeHIINH 1
12. YMenue pemarh 3a1a4u 2
13. YMeHue perarh 3a1a4u 3
Hroro 160.

IlepeBoj 0a/1J10B B OTMETKHU

1-6 0an1oB 7-12 6ajuioB 13-14 15-16 GayutoB
2 3 4 5

Kontpoabnas padora Ne 3 mo teme «CBeTOBBIE BOJIHBI»

I Bapuant

NeNe 1- 11 BoIOpaTh oAuH NpaBuJIbHBIN 0TBeT (1 0a/11)

1.JIyu cBeTa najgaeT Ha IUIOCKOE 3€pKajlo. YT0oJ OTpakeHUs paBeH 24°. Yo Mex 1y MaJaroumm
JTy4OM U 3epKajioM

A.12° b. 102° B. 24° I'. 66°

2.Ha pucynke nzo6paxen npeamer MN M

U IJIOCKOE 3epKajio. Beibepute BepHOE OTpakeHUE 3TOTO >< ><
IpeaMeTa B 3epKalle. N

Al b.2 B.3 .4 1 2 3 4
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3.PaccrosiHue OT MIIOCKOTo 3epkajia Ao npeameta paBHo 10 cm. PacctosiHue oT 3TOro npeamera 10
€ro n300pakeHUs B 3epKajie paBHO. ..
A.5cMm Bb. 10 cm B. 20 cm I'.30cMm

4.JIyd cBeTa majaeT Ha MOBEPXHOCTH BOAbI. Ha kakoMm U3 pucyHKOB
IPaBUJIBHO MOKA3aH X0/ IPETOMIIEHHOIO Jiyda’?
Al b. 2.

5.Ha pucynke nzobpaxeHo npeaoMieHue Jiyya CBeTa Ha IPaHuUlle ABYX Cpell. I
Kakas cpena ontudecku 6osee mioTHas?
A. nepBas b. BTopas

6.CBeTOBOI JIy4 MEPEeXOUT U3 OJTHOM MPO3pavyHOM cpesibl B Ipyryto. MokHO Ju, 4
YBEIUYMBAs yTroJ MaieHus], HAOII01aTh SBJICHHUE ITOJTHOTO BHYTPEHHETO

OTpa>keHUsI? 0
A. MOXHO b. Henw3s

B

7.CuHYC IPEEIbHOTO YIJIa HOJHOTO BHYTPEHHETO OTPaXEHUS Ha IPAHULIE CTEKJI0-BO3/JyX PaBEH
8 .

o AOCOIOTHBIN MOKa3aTeab NPeIOMIICHHS CTEKIIA. ..

A.1,63 b.1,5 B.1,25 T.0,62

8.Ecnu mpeaMeTr HaxoIUTCs OT COOMparoIei JTMH3bI Ha

pPacCTOsSIHUHU, PaBHOM JIBOWHOMY (DOKYCHOMY PacCTOSIHUIO, T

TO ero u3obpaxeHue Oyner L T L L
A. 1eHCTBUTEIbHBIM, IEPEBEPHYTHIM U YBEIIMYEHHBIM 8F 2F ¥ l Fooar 9F
b. neicTBUTENBHBIM, IPSMBIM U YBEIMYEHHBIM

B. MHUMBIM, TIEpeBEPHYTHIM U YMEHBIIEHHBIM
I'. neficTBUTENBHBIM, IEPEBEPHYTHIM, PABHBIM 110 pa3Mepy MPEAMETY

9.0nTuueckas cuna 1uH3bl —10 qoTp. TO O3HAYAET. ..

A. nmuH3a cobuparomas ¢ GoxycHbIM paccTosHueM 10 m

b. nun3a cobuparomas ¢ pokycHbIM pacctosiHueM 10 cm
B. nun3a pacceuBatomias ¢ (poKycHbIM paccTosiHueM 10 m
I'. nuH3a paccenBaromias ¢ GokycHbIM paccTosiHueM 10 cm

10.dDokycHOE pacCTOSIHUE pacCEenBaIOLIEH JIMH3bI paBHO 6 M, a H300pakeHHe, 1aBaeMoe 3TOM
JIMH30, HAaXOAUTCS OT JIMH3BI Ha paccTossHUM 2 M. Ha kakoM paccTOSHUU OT JIMH3bI HAXOJUTCS

npeamer?

A.0,5m. b.2m.

B.3m. TI.12m.

11.Kakoe ontuueckoe sBieHHE 0O0BICHSIET PadyKHYIO0 OKPACKy MBUIbHBIX ITy3bIpei?
A. Jlucniepcust b. Untepdepenus

B. ludpaxmus I'. Honsipuzanms

Ne 12 pemntsb 3aaa4y (2 6aJa)

12.Yemy paBHO (POKYCHOE PaCCTOSIHUE COOMpArOIeil TMH3BI, €CIIH U300pakeHUe MpeIMeTa,
PacnoJIOKEHHOTO OT JIMH3bI Ha paccTOssHUU 20 cM, MOITYYHIIOCh YBEIUYEHHBIM B 4 pa3a?

Ne 13 pemnts 3agauy (3 6aj1a)

13.Ha nuockonapaieNbHy0 IJIaCTUHKY U3 CTEKJIA MaIaeT Jyd cBeta noa yriiom 60°. TonmmHa
TJIACTUHKU 2 cM. BplunciuTe cMelieHue 1yya, €clid oKa3aTelb NpeJoMiIeHus crekia 1,5.

1-6 6a1oB 7-12 6amioB 13-14 6aiuios 15-16 GayutoB

2 3 4 5
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Kontpoabsnas padora Ne 3 mo teme «CBeTOBbIE BOJIHBI»

II BapuaunTt

NeNe 1- 11 BpIOpaTh 01MH NPpaBUJIbLHBIH 0TBeT (1 0aJ11)

1.JIyud cBera majiaer Ha MI0CKOE 3epKaio. Yroi naaeHus paseH 30°. Yroa Mexay najaaromum 1
OTPaKEHHBIM JTy4YaMH PaBEH

A. 40° b. 50°

B. 60° I.110°

2.Ha pucynke uzobpaxens! npeamer MN u mnockoe 3epkaio. Af

BriGepure BepHOE OTpaskeHHE 3TOTO MPEIMETa B 3epKaJle.

A.l b.2

B3 T4 N 1 2 3 4

3.YenoBek, CTOSIBIIUI MPSIMO Tepe1 3epKAIOM, TPUOIN3UIICS K HEMY Ha
20 cm. Ha ckonbko OH IpUOIH3HIICS K CBOEMY M300paKEHUIO?
A.20cm. b.10cm. B.40 cm. I'. PaccrosiHue HE U3MEHWIOCH.

4 Jlyuu cBeTa maJaroT U3 BO3/AyXa Ha MOBEPXHOCTH cTekia. Ha
KaKOM U3 PUCYHKOB ITPABHJIbHO MMOKA3aH X0/ JIy4eii?
A.1 b.2 B.3

5.Ha pucyHke u300paxeHo NpesloMIICHHE JIyda CBETa Ha IPaHULIe IBYX CpEl.
Kakas cpena ontuuecku 6osee mioTHas?
A. nepBas b. BTopas i I

6.CBeTOBOM J1Iy4 NEPEXOAUT U3 OJTHOM MPO3pavyHOMl cpeibl B Ipyryr0. MoxXHO
7Y, YBEJIMYMBAsI YTOJI TaJICHUs1, HAOIIOAAaTh SIBJICHUE TIOJIHOTO BHYTPEHHETO
OTpakxeHHs?

A. MOXHO b. Henp3s

7.JIyd cBeTa nmajaeT Ha rpaHMIly pasziesna JAByX Cpei Mo yIiioM 45° 1 mpenoMIIseTcs o yriioM
30°. OTHOCUTENbHBIN MOKa3aTeNb IPETOMIICHUS BTOPOI Cpe/ibl OTHOCUTEIHHO MEPBOMH. . .

A2 B.% B.% r.2

8.Ecnu npeameT HaxoauTcst MeXIy (OKycoM U ABOMHBIM
dboxycom cobuparomieit JIMH3bI, TO €r0 H300pakeHue OyaeT ‘

A. JlelicTBUTENbHBIM, IEPEBEPHYTHIM U YBEIINYEHHBIM L T !
b. JIeiCTBUTENBHBIM, IPSIMBIM U YBEIUYCHHBIM

B. MHuMBIM, TEpEBEPHYTHIM U YMEHBIIEHHBIM

I'. JIeiCTBUTEIBHBIM, IEPEBEPHYTHIM U YMEHBILICHHBIM

9.0nTryeckas cuia JIMH3bI 5 JOTP. DTO O3HAYAET. ..

A. nmuH3a cobuparomas ¢ HOKyCHBIM PacCTOSHUEM 2 M

b. muH3a cobuparomias ¢ GoxycHbIM paccTostHueM 20 cM
B. nuH3a paccenBaromas ¢ GOKyCHBIM PacCTOSHUEM 2 M
I'. nuH3a paccenBatonias ¢ GokycHsIM paccTosiHueM 20 cMm

10.IIpenmeT HaxoAUTCS OT COOMparoIiel JIMH3bI Ha pacCTOSIHUU 4 M, a U300paKeHHe, 1aBaeMoe
3TOM JIMH30M, Ha paccTOssHUU 6 M. UeMy paBHO (pOKyCHOE pacCcTOSTHUE JTUH3bI?

A.2m. Bb. 1,5m.

B.24wm T.4wMm.

11.Kakoe ontuueckoe sBiieHHE 00BICHSET MOSBICHNUE PALYKHOM MOJIOCKH MTOCIE MPOXO0KIACHUS
Y3KOTo Jiyuya 0eJIoro cBeTa uepe3 CTEKJISHHYIO TPEyTOJIbHYIO IPU3MY ?
A. Jlucniepcust b. Uatepdepenuus
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B. Mudpakmuus I'. Tonsipuzanus

Ne 12 pemntsb 3a1a4y (2 0as1a)

12.Ha kakom paccTossHUM OT COOMparome JMH3bI, OKYCHOE paccTosTHUE KOoTopoi 60 cM, HalI0
MOMECTUTH MIPEIMET, YTOOBI €r0 ACHCTBUTEIHLHOE N300pAKEHUE MOTYUHIIOCh YMEHBIIICHHBIM B 2
paza?

Ne 13 pemnts 3agauy (3 6aJu1a)

13.Cmerienue sryda CBeTa, BhI3IBAEMOE MPOXOKACHUEM Yepe3 CTEKIISIHHYIO MII0CKONapauieNIbHYIO
IUTACTUHKY, paBHO 3 cM. KakoBa ToIIKMHa TUIaCTUHKY, €CJIM YToJl aIeHUs J1y4a Ha IJIaCTUHKY
paBeH 60°, a mokaszaTesb npeaomiIeHus crekua 1,5.

1-6 OamIOB 7-12 6asuioB 13-14 6asuioB 15-16 GayutoB

2 3 4 5

Kountpoabnas padora Ne 4 «CBeToBble KBaHTbI. DU3MKA AaTOMHOT0 SIIPa»

KounTtposabHas pa6ora Ne 4 cocraBieHa B COOTBETCTBHH C pabodell mporpaMmon mo Gpusuke s
11 knacca, aisa peanuzauuu kotopoi ucnonb3yercss Y MK «Mskumies I'.51.».

KonTtpouabHnasi pabora cocraieHa B popmare:

- TecToBast yacthb (NeNel-13).

3amanust ¢ BEIOOPOM OTHOTO MPABHIIBHOTO OTBETA COAEpkKaT (POPMYJIMPOBKY 3aaHUs U BapUAHTHI
oTBeTOB K Hemy. Cpenu MpHUBENEHHBIX BApUAHTOB OTBETOB OJMH SIBISETCSA IMpaBUIbHBIM. B
MIPOILIECCE BBIITOJIHCHUS 33JaHUsI HEOOXOAMMO BBIOpATh MPaBUIHHBINA OTBET.

Kaxnoe u3 3ananuii oneHuBaercs B 1 0asur.

- 3a/IaHHe HA YCTaHOBJIEHHe cooTBeTcTBHS (Nel4).

XapaKkTepUCTUKU HYKHO PACIOJIOXKUTh B OMPEIEICHHON MMOCIeI0BAaTEIbHOCTU B COOTBETCTBUH C
00yCJIOBIICHHBIM TpeOOBaHUEM. 3a/JaHNE Ha MOCIIEI0BATEILHOCTh CYMTACTCS BBITIOJHEHHBIM, €CJIH
MPaBWJIBHO YKa3aHa MOCIEA0BAaTEIbHOCTh BCEX OTBETOB. Kakmoe u3 3amaHuil OleHHBAaeTCsS B 2
Oaiia;

- 3agava (NeNel5-17).

Heo6xomumo kpatko 3amnucaTh yciaoBHue 3amaud, ¢puzudeckue Benunuunsl B CU, pemenue 3amaqn,
oToOpaxkaroliee OCHOBHBIE Iaru pemieHuss B Buie (opmyn 0e3 pa3BepHYTHIX OOBSCHEHU,
MIPOBEPUTH CIMHUIIBI N3MEPEHUS ICKOMOMW BEITMUWHBI, BEIYMCIIUTH €€ 3HAYCHHE U 3aIHCaTh OTBET.
3agaya OICHUBACTCS TAK:

® eCIIM 3aIHCAaHO YCIIOBHE, OTCYTCTBYIOT MOSICHEHHs pEIIeHUs, 3amucaHbl (OpMYIbl, He
3amucad nepeBon enuHHI u3MepeHust B CH, comepXKuTcsl BBIYMCIUTENbHAS OMIMOKa, HE
HCKa)Xkarollasi rpy0o pe3ybTar, 3amical oTBeT — 1 6ar;

® eCllM TOJHOCThIO 3allMCAHO YCJOBHE, COJEpXKaTcs TIOSICHEHUS pELICHMs, 3alucaHbl
(dbopMyIIBl, 3anucaH mepeBo] eauHUI] u3MepeHus B CU, BbIYUCIICHUS BBITOJHEHBI, BEPHO,
3arucaH MmoApoOHbI 0TBeT- 2 Hasia.

Kpurepun onienuBanus:

OIleHKa «3»: oT 9 OaytoB 10 16 6amnos

*(8 baoB- 2/3 TECTOBOM YacTH);

orieHKa «4»: oT 17 GamnoB (BBIOJHEHA TECTOBAsl YacTh + OJHO W3 33/JlaHUN HAa YCTAHOBJICHHE
MOCJIeIOBATEILHOCTH WJIA PEIICHA 3a7a4a);

OIIEHKA «5»: oT 20 0aIoB.

Ne ‘ Conepxanue banne ‘ OtBeTnl
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| 11
BAPHAHT | BAPUAHT
1. 3HaHUE BOJIHOBBIX M KOPITYCKYJISIPHBIX 1
CBOICTB CBETa
2. [Tonumanue pororddexra 1
3. 3HaHue yCcIoBHH poTekanus Gotodddexra 1
4, [Tornumanue onbita Pesepdopa 1
5. [TonnMaHue pagroaKTUBHOCTH 1
6. YMeHue onpenensTh KOIUIECTBO JIEKTPOHOB 1
7. YMeHue onpenesnsaTh COCTaB sapa aToMa 1
8. YMeHue onpenensTh COCTaB aToMa 1
9. [Tonumanue nocrynaroB bopa 1
10. [TonnMaHue npaBuiia CMEIICHUS 1
11. [ToHnmaHue npaBuia CMEMIEHUS 1
12. [Torumanue nedekra Macchl sapa 2
13. [TonuMaHue IepHBIX PEaKIIUi 3
14. YMeHHe IPUMEHSTh PABUIIO CMEIICHUS
15. YMeHue penarh 3a1a4u
16. YMenue pemarh 3a1a4u
17. YMenue pemats 3a1a4u
Hroro 166.
IlepeBoj 6a/1J10B B OTMETKHU
1 — 8 bamoB 9 - 16 OamoB 17 — 19 6annos 20 — 21 6annoB
2 3 4 5
KoutpoabHas padora Ne 4 «CBeToBbIe KBAHTHI. PH3MKA AaTOMHOTO SIAPa»
I BapuanT

NeNe 1- 11 Bp1OpaTh ouH npaBuJIbHBIN 0TBeT (1 0a)

1.BonHOBEIE CBOMCTBA CBETA MPOSBIIAIOTCA MPH ...
A. potorddexre b. nomomennn ceera aroMoM
B. nudpaxnum csera I'. n3nyyenuu ceera

2.11pu ocBellieHUU MeTaJlIa 3eJIEHBIM CBETOM (pOTO3((HEKT BOZHUKAET, a MPU OCBEILIEHUH JKEITHIM
HE BO3HUKaeT. BribepuTe npaBuiibHOE YTBEPXKICHHUE

A. TIpu OCBEIICHUH CHHUM CBETOM BO3HHUKaET (hoTodhdeKT

b. npu ocBerieHnu OpaHkKEeBbIM CBETOM BO3HUKAET (POTOAIPPEKT

B. mpu ocBenieHnn KpacHbIM CBETOM BO3HHUKAET (hoTodPdeKT

I". ipu ocBemeHuH GpuosieToBbIM cBETOM (0T03(PPEKT He BOSHUKAET

3.Bo3morker 1 $poTodddekT B cepedpe mo aeiicTBreM (oToHOB ¢ dHeprueii 4,8-1071° JIx.
A. Jla. b. Her.

4.CoBpeMeHHas MOJIeNIb aToMa 00OCHOBaHA OIBITAMH. ..
A. 110 pacCestHUIO 0-4acTHII. b. no snekrpuzanumu.
B. no cxxnumaeMocTH KUAKOCTH. [ MO TEIIOBOMY pacIIMpEeHUIO.

5.Anpda-uznydeHue- 3To...
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A. IOTOK siA€p reus. b. moTok mpoTOHOB.
B. noTok 37ekTpoHOB. I'. 31eKTpOMarHuTHHIE BOJIHBI OOJIBIION YaCTOTHI.

6.B sanpe HelTpalbHOTO aToMa COEPKUTCS 7 MPOTOHOB U 8§ HEUTPOHOB.
B snexTpoHHO# 00010UKE CONEPIKUTCH...

A. 1 snextpoH. b. 7 aneKkTpoHOB.

B. 8 anextponoB. I 15 a1ekTpoHOB.

7.B anpe atoma 214ppg, COJICPIKUTCHL. ..
A. 82 npotoHa, 214 HelTpoHa. b. 82 npotona, 132 HeliTpoHa.
B. 132 nporona, 82 HelTpoHa. I'. 214 npotonHa, 82 HEUTpOHA.

8.Atomy '°Og cooTBeTCTBYET CXEMa...

A. b.

9.He cooTBeTCTBYIOT CMbICTY NOCTYIaTOB bopa yTBepKIeHuUs. ..

1. B aTome 31eKTpOoHBI ABUKYTCS IO KPYTOBBIM OpOMTAaM U U3ITy4aroT IPU ATOM
3JIEKTPOMArHUTHBIE BOJIHBI.

2. ATOM MOKET HaXOAUTHCSI TOJIBKO B OIHOM U3 CTallMOHAPHBIX COCTOSIHUM, B CTAIIMOHAPHBIX
COCTOSIHMSIX aTOM SHEPTHIO HE U3ITy4YaeT.

3. Ilpu nepexoze U3 OTHOTO CTALlMOHAPHOTO COCTOSIHUS B IPYrO€ aTOM IOIVIOUIAET UIH U3JIy4aeT
KBaHT 3JIEKTPOMAarHUTHOTO U3JTy4YEHHUS.

A. 1. bB.2.

B.3. I1.2,3.

10.2neMeHT uctbITan anbda- pacnaj. 3apsag0Boe YUCIO sapa...
A. ymenbmaercs Ha 4 equHunbl. b, yMeHbIIAeTCs Ha 2 €IMHULBL.
B. yBenuuuBaetcs Ha 2 enuHuLbl. [ He H3MEHsETCS.

11.9nemeHT ucnbiTan 6eTa- pacnan. MaccoBoe YucIo sjpa...
A. ymeHbIaeTcs Ha 1 euHUILY.

b. ymenspiaercs Ha 2 €JUHULBIL.

B. yBenmnuuBaercs Ha | enuHuLy.

I'. He u3menseTcs.

12./Iecext macchl HaOmMOAAETCH. ..
A. y Bcex aTOMHBIX sJep. b. TONbKO y palnoaKTUBHBIX SIIED.
B. Tonbko y ctabuibHbIX siaep. I Tosbko y snep ypaHa.

13.VkakuTe BTOpOii IPOAYKT AnepHoit peakunun “N7+*Her—!"Os+?
A. IpoTOH. b. HelTpoH.
B. anektpon. I anbda- yactuua.

Ne 14 ycTaHOBHTB COOTBeTCTBHE (2 OaJ1a)

14.YcraHOBUTE COOTBETCTBUE MEXTY SIIPOM PAIMOAKTUBHOTO JIEMEHTA U MPOTOHHBIM YHCIIOM
A1pa, KOTopoe 00pa30Banock ObI B pe3ysbTare
-pacnaja yKa3aHHOIO paIi0AKTUBHOIO AIEMEHTA.

PaquoakTUBHBIN eMeHT | 3aps sapa
A. *?%Ragg 1. 91.
B. 2 Uy 2. 92.
B. 2% Theg 3. 89.
I. 2°Pag 4. 93.
5. 95.

Ne 15 - 17 pemiuts 3aga4y (2 6ajia)

15.0npeaenuTe YHEPIHIO CBA3M Apa atoma SLis.
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16.IIpoBecTu IHEPreTUUECKUN pacyeT AIEPHON peaKINH
"Lis +*Hez — ''Bs + 'no

17.Haiigure cKopocTh (POTORIEKTPOHOB, BHUICTEBIINX M3 IIMHKA, IPH OCBEIICHUH €T0
yIabTpauoIETOBBIM CBETOM C JUTHHON BOJHBI 300 HM, eciiu paboTa BBIXOAA AIEKTPOHA U3 IIMHKA

paBHa 4 5B.

1 — 8 6amoB

9 - 16 6ayu1oB

17 — 19 6annoB

20 — 21 GayuioB

2

3

4

5

KOHTpOJIbHaﬂ paGOTa Ne 4 «CBeToBble KBaHThI. DH3HKAa aATOMHOI0 siApa»

Il BapuanT

NeNe 1- 11 Bp1OpaTh 01H NPpaBUWIbHBIH 0TBeT (1 0as11)

1.KopnyckymnsipHble CBOWCTBA CBETa MPOSIBIISIFOTCS MPH ...
b. nudpaxuu cera

A. uatepdepeHrn cBera
B. aucniepcun cera

I'. doTordhdekre

2.BpiGepute npaBUIbHOE YTBEPKICHHE: dSHEPrus (HOTOHA. ..

A. uH(ppakpacHOro U3Ty4deHUs OOJIbIIE, YeM BUAUMOTO CBETA

b. YIBTPAKOPOTKOI'O U3ITYHUCHUS 60J'II>H.I€, 4Y€M BHUAMMOI'O CBCTa

B. Buaumoro ceta 60JbI1Ie, 4eM PEHTTE€HOBCKOTO

I". uHbpakpacHOro u3Iy4eHus 0OJIbIIE, YeM PEHTTE€HOBCKOTO

3.Bo3morker 1 $poTodddeKT B maTuHe mox AeiictueM GoToHOB ¢ Hepruei 4,8-107° Tx.

A. Jla. b. Her.

4.Ha ocHOBe OTBITOB 10 paccesHuIo o-dyacTull Pezepdopa

A. pennoXui IIaHETapHY0 MOJEIb aTOMA.
B. OTKpBUI HEUTPOH.

b. OTKpBUI HOBBIN XUMUYECKUH DJIEMEHT.
I'. u3Mepu1 3apsizt 0-4aCTHUILBI

5.bera-u3nyuyenue- 3T0...
A. TIOTOK si7iep renusl.
B. N10TOK 31€KTPOHOB.

b. noTok nmpoToHOB.
I'. seKTpOMarHuTHBIC BOJTHBI OOJIBIIION YaCTOTHI.

6.B sape HelTpanbHOTO aToMa coZiepKUTCs 3 MpOoTOHa U 4 HEeHTpoHa.
B snekTpoHHO# 000J10YKE CONEPHKUTCH. .
A. 1 anextpon. b. 3 anekrpona.

B. 4 snextpona. I'. 7 5eKTPOHOB.

7.B sape atoma 28Uy, comepxures...

A. 92 npoToHa, 238 HEHTpoOHa.
B. 92 nporona, 146 HelTpoHa.

b. 146 npotoHa, 92 HelTpoHa.
I'. 238 npotoHa, 92 HeHWTpoOHa.

8.Atomy *Bs coOTBETCTBYET cXeMma...

B.

I.

9.COoO0TBETCTBYIOT CMBICITY ITOCTYJIaTOB bopa yTBEpKIACHMUS. ..
1. B aTome 371eKTpOHBI JBMXKYTCS MO KPYTOBBIM OpOUTAM U M3JIy4aloT MPH TOM
AIIEKTPOMAarHUTHHIE BOJIHBI.

2. ATOM MOXeET HaXOJUTLCA TOJBKO B OAHOM U3 CTAlTUOHAPHBIX COCTOHHHﬁ, B CTAallMOHAPHBIX
COCTOSIHUAX aTOM DHEPIrUr0 HC U3JTy4acT.
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3. Ilpu mepexonie U3 OJAHOTO CTALIMOHAPHOTO COCTOSIHUSL B IPYTO€ aTOM MOTJIONIAeT WIH U3JIy4aeT
KBaHT 3JICKTPOMAarHUTHOTO U3ITy4YEHHUSI.

A.1. Bb.2.

B.3. T.2,3.

10.2meMeHT ucnbITan 0era- pacma. 3apsI0BOE YKUCIIO SApa...
A. ymeHnbliaercs Ha | equHuLy.

b. ymenbiaercs Ha 2 €IMHUIBI.

B. yBennuuBaercs Ha 1 eaunuILy.

I'. He u3MeHseTcs.

11.3nemenT ucneitan anbda- pacnaa. MaccoBoe 4HCIIO sIpa...
A. yMeHbI1aeTca Ha 4 €TUHUIBI.

b. yMmeHnb11aercs Ha 2 eIMHUIIBL.

B. yBenuuuBaercs Ha 2 € IMHULIBI.

I'. HEe n3meHnseTcs.

12. /151 Macchl siipa BBIMOJIHSIETCA. ..
A. my < Zmp +Nmn b. my > Zmp +Nmn
B. m;=Zmpy+Nmjy I'. m;=Zmp -Nm,

13.Vkaxure BTOPOil IPOAYKT saaepHoii peaximu 2Hi+3Hi—*Hep+?
A. ipoToH. b. HEUTPOH.
B. anektpon. TI'. anpda- yactuma.

Ne 14 yctaHOBUTBH COOTBETCTBHE (2 OaJj1ia)

14.YcTaHOBUTE COOTBETCTBUE MEXKY SIIPOM PAIMOAKTHBHOTO 3JIEMEHTA M TPOTOHHBIM YHCIIOM
si7ipa, KOTOpoe 00pa3oBaioch ObI B pe3yJibTaTe
o-pacrajia yKa3aHHOTO PaIMOAKTHBHOT'O 3JICMEHTA.

PanuoakTuBHBIN 251eMeHT | 3apsij siapa
A. ?®Ragg 1. 89.
B. 28Ug 2. 88.
B. ?®Thgo 3. 90.
I. #%Pay 4. 86.
5. 82.

Ne 15 - 17 pemnts 3agauy (2 6aJ1a)

15.0npeenute SHEPTHIO CBA3H spa aToMa 'Lis.

16.ITpoBecTH 3HEpreTUUYEeCcKuil pacuer SAepHOM peakunuu
®Lis + °H; — 2 “He?

17.Kakoit gomkHa ObITh IJTMHA BOJIHBI yIBTPAQHOIETOBOTO CBETA, MAAAIOIIETO HA TOBEPXHOCTh
IIMHKA, YTOOBI CKOPOCTh BBUIETAIONIUX (hOTOIIEKTPOHOB cocTanisia 1000 km/c?

1 — 8 GamoB 9 - 16 GamtoB 17 — 19 6annos 20 — 21 GayuioB

2 3 4 5
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