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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHA W TpPeOOBaHWN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelnbHON mporpammel, mpenctaBieHHbix B DPI'OC COO, a Takke c¢  y4éToMm
dbenepanpHOl paboduell mMporpaMMbl BOCIHUTAHMS M KOHILEHIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B oOpa3oBarelbHbIX opraHu3anusax Poccuiickoit  denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMbel 1O (pU3HMKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatonruxcsi 10—11 kmaccoB npu oOydeHnn ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoTBETCTBYET
tpeboBanusM ®I'OC COO K miIaHUpPyEeMbIM JINYHOCTHBIM, MPEJAMETHBIM U METAlpeIMETHBIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIIPEAMETHBIX
CBsA3€M (U3MKM C €CTECTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Hell ompenensrorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (PU3MKH Ha YpPOBHE CpEJHEro oluiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (U3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUTaHUPYEMbIE Ppe3yNbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4HCIIE
MIpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEeHHUS;
coJiepkanue ydeOHoro npenmera «Pu3nka» 1o rogam o0ydeHus..

®dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHM 00 OKpPY)KaoIleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMUMA JJIsi €CTeCTBEHHO-HAYYHBIX YYCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMmueH, ouonoruelt, gusudyeckoi reorpadueld m acTpoHoOMuel. Vcmonb3oBaHUE W aKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN OMpeneNsieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJIYYEHHsS] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBAMU U Jpyrux. 3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa 00ydaromuxcs, B GOpMHUPOBAHHE YMEHHI
MPUMEHSTh HAYYHBIM METOJ] MO3HAHUS IIPY BHITIOJHEHUH UMHU Y4eOHBIX UCCIIETOBAHUI.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISETCS IOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCeX pa3AenoB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca Gpusnuku 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kypce sBusercs (GOpMHpOBaHHE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzainus mnpeanosiaraeT UCHOIb30BaHUE TYMaHUTAPHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKXKe ¢ MUPOBO33PEHYECKUMHU, HPAaBCTBEHHBIMU M 9KOJIOTHYECKUMU MPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraet 3HakOMCTBO C ITMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX 3KOJIOIMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a Takxke 00CYXIeHHs MPoOIJIeM pallMOHAIBHOTO NMPUPOJIOTIONIB30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMU DJIEMEHTaMHU Kypca (HU3UKM Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUS
ABIIAIOTCS (u3ndeckue TeopuH ((hopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, IPaHUIAX MPUMEHHUMOCTH TEOPUH, JUIS ONMHMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOJIX0A B Kypce (PM3UKU peau3yeTcs MPeKe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO HCHOJIB30BAHWE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
nabopaTtopHbIX paboOT, KOTOpBIE B TMporpamMme M0 (U3NKEe OOBEIUMHCHBI B OOMIMI CIMCOK
YUYEHUYECKUX IMPAKTHUECKUX padoT. BrlieneHue B yka3aHHOM IepedyHe JabopaTOpHBIX padorT,
MPOBOJUMBIX JJIsl KOHTPOJS M OLEHKH, OCYHIECTBIIACTCS yJacTHUKAMH OOpa30BaTEIBHOTO
rporecca UCX0/i U3 0COOCHHOCTEN IIIaHMPOBaHMS U OCHalleHUs kaOuHeTa gusuku. [Ipu s3Trom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHuE yAETSETCS PEHICHUIO PAacUETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUIS pacy€THBIX 3a7au MPUOPUTETOM SIBJISIFOTCS 3aJ1a4M C SIBHO 33/1aHHOM (hr3HYECKOil MOJIENbIO,
MO3BOJISIFOIIME TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjiena
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolen >Ku3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYalldd TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBUSAX MPEIMETHOrO KaOuMHEeTa (U3UMKU WM B
YCIOBHSIX MHTEIPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAY4YHOTO LuKiIa. B xabunere
¢bu3uKH  JOJDKHO OBITH HeoOXoaumoe jabopaTopHOoe OOOpYIOBAaHHME JUISI  BBITTOJTHEHUS
yKa3aHHbBIX B IIPOrpamMMe Mo (PU3MKE YYEHHYECKUX MPAKTHUYECKUX padOT U JAEMOHCTPALMOHHOE
o0opymoBaHUE.

JleMOHCTpallMoHHOE 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 0OECHEUMBACT MOCTAHOBKY IEPEUUCIEHHBIX B MpOrpamMMe 10
¢u3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIabopaTtopHoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX PaboT Gopmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOECHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsa. Temarndeckue KOMIUIEKTHl J1IaDOPaTOPHOrO OOOpYIOBAaHUS JIOJIKHBI OBITh
IIOCTPOEHbl HAa KOMILUICKCHOM HCIOJIb30BAaHUHU AHAJIOIOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JJAOOPATOPUIL.

OCHOBHBIMU LIENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

(dbopMupoBaHME HMHTEpeca W CTpeMJICHHA OOydYarollMXcs K HaydHOMY H3YYEHHIO IPHUPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (POPMUPOBAHUE HCCIIEIOBATEIbCKOIO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa W3Y4eHHUs] OCHOB CTPOEHHUS MaTepUU
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dopmMupoBaHue yMEHHUH OOBSICHATH SIBJICHUS C UCIOJNb30BaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHE NPEACTABICHUN O PoNM (U3UKU Ul Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lened oOecrneyrBaeTcs pelleHHeM CIEAYIOIMX 3a/ad B Ipoliecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpeslHEero oomiero o0pa3oBaHus:



npuoOpeTeHNe CUCTEMBbI 3HAaHUH 00 0OUIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAass MEXaHHWKY, MOJICKYIAPHYIO (HU3UKY, ODICKTPOJAWHAMHUKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(U3UKH;

(dbopmMupoBaHHE YMEHUI NPUMEHSTH TEOPETUYECKUE 3HAHUS s OOBSICHEHUS (U3NIECKUX
SIBIICHUN B IPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHUE CIIOCOOOB pelIeHUs pa3InYHbIX 33/1a4 C IBHO 3aJaHHON (hH3HUeCcKOl MOJIeNbIo, 3aj1ad,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/IaHue (PM3MUECKON MOJAEH, aJeKBATHOM YCIOBUSAM
3a/1a4y;

MOHMMaHWe (U3UYECKUX OCHOB U MPHUHIMUIOB JAECUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKHUX IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLYIO CPELY;

OBJIQJIECHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M TPOBEACHUA (DU3MUECKUX
SKCHEPUMEHTOB, aHaJW3a W HUHTEpIpeTauuu HHGOPMalUU, OIpPENIENIeHUs TOCTOBEPHOCTH
MIOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUW JUIA Ppa3BUTUS YMEHHU MPOEKTHO-UCCIEAOBATEIBbCKON, TBOPYECKOM
JeSITEIbHOCTH.

Ha wuzydyenue ¢usuku (6a30BbI ypOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHs
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemslii B mporpamme no Gpu3uke nepeyeHb J1abopaTopHbIX U MPAKTUYECKUX paboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBENEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromINXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'0 O3HAHUSA

®usuka — Hayka o npupone. Hayunsle meToapl MO3HaHUA OKpyxarouero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pU3NYECKUX SBICHUNA M TMporieccoB. Haydnsie rumnores3sl. Ousnveckne
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Ponp u mecto ¢u3uku B (GOPMHPOBAHWU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE ATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwKeHHEe. OTHOCHTEILHOCTh MEXaHWYECKOTO JBWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMBbI KOOpAHHAT. CIIOKEHHE MEepEeMEIICHUN 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJWHEHHOE MBIKEHHE. [ 'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMEILICHUS MATEPHAIIbHON TOUYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuwxeHue. [[BkeHWe MaTepHaIbHOM TOYKHM M0 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKopocTh. llepumon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHUE: CHOUAOMETP, JIBHKECHHE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, UIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK ABUKECHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MIOCJIEI0BATENIbHBIE pPAaBHBIE IPOMEXYTKM BpPEMEHU IIPU PABHOYCKOPEHHOM JIBHDKEHHHM C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuiies. [lepsbiii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cuwil. Bropoit 3akoH Herorona miis
MaTepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.

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



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Kosddunuent tperus. Cuiia COnpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[TocTynarensHOE ¥ BpalaTelbHOE IBUKEHIE a0COTIOTHO TBEPAOTO Tea.

MoMeHT cuibl OTHOCUTENBHO OCH BpamieHus. [lnedo cunbl. YcinoBus paBHOBECHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKHHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPOTO Tela, UMEIOIIETO OCh BPAIICHMSI.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmnynsc MaTepualibHON TOUKH (TeJa), CUCTEMbI MaTepuaibHBIX ToueK. MIMIynbc CHIlbI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckast 3Heprus MarepuanbHON TO4Ykd. Teopema 00 M3MEHEHHUM KWHETHYECKOU
SHEepPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(opMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIbL. CBsi3b PAaOOTHI HEMOTEHI[MAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM HEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHWYEeCKOW HSHEepruM Tela Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nes 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopUU

OcCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBAaHHUE.
BbpoynoBckoe nBwxkenue. Juddysus. Xapakrep ABHKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpPOeHHs Ta30B, JKMIKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mogenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-KUHETUYECKON TEOpUU
uJeaNlbHOTO ras3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpelHell KUHETHUYECKOW HHEpruu
TEIUIOBOrO JABWKEHUS vactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
Vpasuenue MenpaeneeBa—Kmaneiipona. 3akon Jlanerona. M3omporieccsl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe mpeacTaBiIeHne H30MPOIECCOB: H30TEpPMa,
n30x0pa, nuzobapa.

TexHuueckre ycTpoicTBa U MPaAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITEl, JOKa3BIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, (ororpadum Momekyn
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3[yXa B KJIACCHOW KOMHAaT€ Ha OCHOBE HW3MEpPEHHMH 00BEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
crioco6Obl e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprusi 0IHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BellecTBa. KoJmuecTBO TEMIOTHI MPH TEIUIONEepeaaye.

[Tonsatue o6 agmabatHom mporiecce. [lepBbIii 3akOH TepMoaMHAMHKH. [IpuMeHeHHE
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTuMocTh MpoIIecCCOB B MPUPO/IE.

TemnoBbie Mamuubl. [IpuHIUnBL NeiicTBUS TeIOBbIX MaluH. [IpeoOpazoBanus sHEprUM B
TeroBbIX MammuHaX. KoaddunumeHT mone3noro nerctBus TerioBodl MamuHbl. [ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHHE: JIBUraTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPruu Teia MPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUJIKM TIOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B JATYHHOH TPYyOKe MyTEM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/Iyxa. HacklmeHHbIN map. YaenpHas TemioTa mapooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KPHCTAJLIOB.
Kunxue xpuctamnsl. CoBpeMeHHble Marepuaibl. [lnaBneHue M Kpuctainuzauus. Y aeiabHas
TeruioTa miasjaeHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETP, TEXHOJIOTMM  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kurienre mpy MOHM>KEHHOM JIaBJICHUH.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus 1 MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DNeKTpu3ausa Tel. OJEeKTpUYecKuil 3apsaia. JBa BHIa BIEKTPUYECKUX 3apsIOB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona.  ToudeuHBll  3JIEKTpHYECKHMM  3apsfl.
OnekTpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYECKOTo 1Mo, [IpuHIMN cymeprno3uiun
ANEKTPUIECKUX MmoJiel. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cumnm anmekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOAHUKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM TToJie. JluaniekTpuieckasl IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOopa. DHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOWCTBA M IMPAKTHUYECKOE MPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTopa OT IUIONIaJAM ILJIACTHH,
PAcCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Illocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS AIIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VnenbHoe CONPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEUIAHHOE COSUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH 3EKTPHUUECKOTO TOKA.

DNEeKTPOABMKYILAsL CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOUYHUKA TOKa. 3akoH Oma ist
MOJHOU (3aMKHYTOM) 3ekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBoanuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTH IOJYIPOBOIHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBHI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOATEIbHBIN pa3psia. MosHus.
IIna3ma.

Texnuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocrar, WCTOYHUKH TOKa, OJIEKTPOHArpeBaTeJbHBbIE TPHOOPHI, 3AIEKTPOOCBETUTEIHHBIC
puOOpPHI, TEPMOMETP COINPOTUBIICHUS, BaKyyMHBIM [HOJ, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSOKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIONIAIU
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMmoe m3MepeHue 3neKTpoABMKYHIeH criibl. KOpoTkoe 3amblKaHHE TajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OnHOCTOPOHHSA MPOBOIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce ocCylIeCTBIETCS C y4ETOM
COJIepXKaTeNbHbIX MEKIIPEIMETHBIX CBsI3el C KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBSI3aHHbIE C M3YYEHHEM METOJ0OB HAy4YHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BEJIWYMHA, 3aKOH, TEOpHs, HaOIOAEHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHE CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuus, napabona,
runep0oia, uX rpayKu U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIHMH HA OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexanuueckoe JBHKEHHE B JKUBOW mpupoje, 1udpdysus, ocMOC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbl TEIIONIEPEIauH, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOM IIPUPOJIE.

Xumus: NUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

TI'eozpacghus: BnaxxHOCTh BO3lyXa, BETPbI, 6apOMeETp, TEPMOMETP.

Texnonoeusa: npeodpa3oBaHue JBIKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYEHUsI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE



HAaHOMATEpUAJIOB, U  HAHOTEXHOJOTMH,  D3JEKTPOCTaTHYECKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, dJIEKTPOHArpeBaTelbHbIE MPHOOPHI,
3IIEKTPOOCBETUTENIbHBIE IPUOOPHI, TaTbBAHHKA.

11 KJIACC

Pazjen 4. DiekTpoannamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bekrop marautHOM MHAYKUMK. [I[pyHIMI Cynepno3uuuy MarHUTHBIX N0JIEH. JIMHUM MarHUTHOU
uHaykuu. KaptrHa nTuHui MarHuTHOM MHTYKITUU OISl IOCTOSIHHBIX MarHUTOB.

MarunuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapThHa NUHMI WHAYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3anumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb ¥ HampaBieHue. JIBWKeHUE 3apsHKEHHOW 4YacTHUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SIBieHne ANEKTPOMArHUTHOW WHAYKUMU. [IOTOK BekTOpa MarHUTHOW WHIYKIIMH.
DNEeKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snexktpuueckoe moJjie. DJIEKTPOABMKYIIAS CHJIa WHAYKIMUA B IPOBOJHHUKE,
JBIOKYIIEMCS TTOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABIKYIIAS CAJIa CAMOWHTYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHWE: TOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, MHIYKIMOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MAarHUTHBIM I10JIEM.

JIuHMY MHIYKIIMYM MarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKUHUH OT CKOPOCTH HW3MEHEHHUsS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIIEHUS 31€KTPOMArHUTHOM MHIYKIIUH.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedoanus

KonebarenbHast cucrema. CBOOOIHBIE MexaHHuUeckue Kkolebanusa. [‘apmoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuil. [IpyXKMHHBII MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaiieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HACATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHHYeCKUMH U 3JIEKTPOMarHUTHBIMHU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsS SHEPTHH B HICATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaroImuxX KojeOaHusX. BoIHYXK/IeHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CuHYCOMAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoactBo, mepenada W NOTPEeOICHHE DSICKTPUYECKON HSHEPTHH.
DKOJIOTUYECKHE PUCKH MpU MPOU3BOJACTBE AJIeKTpod3Hepruu. KynbTypa wHcnonab3oBaHUsS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNIbHON CUCTEMBI (IIPY>KMHHBIN WM MaTeMaTHYeCKUN
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOTHBIE EKTPOMArHUTHBIE KOJIEOAHMUS.

OcmunorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HamlpsOKEHUsT OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KATYIIKH HHIYKTUBHOCTU U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPOIIEpe1adH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MajbIX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue NEpeMEHHOrO0 TOKAa B LENM M3 MOCIEIOBATEIIBHO COEOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbLE 80TIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pacnpocrpanenus. llepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJsHblL. [lomepeunble W IpoosbHble BOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHrais BekropoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXXEHHE, MpesloMJIeHue, mnoJysgpu3anus, audpakuus, uHTeppepeHuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 31€KTpOMAarHUTHBIX BOJIH. [IpUMeEHEHHEe 3IE€KTPOMArHUTHBIX BOJIH B TE€XHUKE U
OBITY.

[IpuHIMIBI paguocBs3n U TeneBuaeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEIB.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIBTPa3BYKOBasi AMATHOCTHKA B TEXHUKE M MEAMLIMHE, panap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U NPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiiui MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

HabOmioienue CBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIATYJOM M YacTOTOU
KOJIEOaHUH.

UccnenoBanue  CBOWMCTB — AJIGKTPOMATHUTHBIX — BOJIH:  OTpPa)XKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1uppakuus, HHTepQepeHuns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmomnHeliHoe paclipoCcTpaHEHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTPaKeHHS CBeTa. [locTpocHHWE H300paKEHUH B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTesb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHBI yroia MOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. Ler.

Cobuparonme M paccewBaromive JHUH3bL. TOHKas jauH3a. DOKYCHOE paccTOsHUE U
OTNTHYECKasi Cujia TOHKOU JuH3bI. [locTpoeHne n300pakeHuil B COOMPAIONINX U PACCEHBAIOIINUX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaOIOZCHUST MAKCUMYMOB U MUHUMYMOB B MHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpaknuonHas pemérka. VYciioBue HaOMIOAEHUS TJABHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpakTHYECKOE IpPHUMEHEHHUE: OYKM, Jyma, (oToarnmapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAas OMNTUKA, JU(paKIHOHHAs
peméTKa, OJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHWEe, OTPAKEHHE M MpeloMieHue cBeTa. Onruueckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[TonyyeHue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'panuiel NpUMEHUMOCTH KIIaCCMUECKOM MexaHukd. [locTynaTel cnennanbHOM Teopun
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJS CKOPOCTM CB€Ta B BaKyyMe, IPHUHIMII
OTHOCHUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€JYIEHUE BPEMEHU U COKPAILIEHUE TTNHBI.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.

CBs13p Maccel ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPrusi U UMITYJIbC
¢doToHa.
OtkpeiTne u wucciepoBanue Goroddpdexra. Onvitet A. . CroneroBa. 3aKoHBI
dorosddekra. Ypasuenue DitHmreitna aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TPAKTHUYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTHHOM.
HccnenoBanue 3ak0HOB BHELTHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -yactuil. I[lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouienne GOTOHOB MpU MEPEXOJE aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHEKTp ypOBHEM SHEpPruM aroma
BOJIOPO/IA.
BonnHoBsI€ cBoOMcTBa yacTull. BosHel ne bpoiins. KoprnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuyecknue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(cnexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
Ha6nronenne nuHeHvYaThIX CIIEKTPOB U3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOEHHUS  sjpa. OTtkppeiTHE
paauoaktuBHOCTH. OnbITH Pedepdopaa o onpeneneHno cocTapa paJioakTUBHOIO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BnusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpbiTue TpoTOHAa W HeiTtpoHa. Hyknonnas moxens sapa [eiizenOepra—lIBaHeHKO.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.
Anbda-pacniaa. DNEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SnepHble peakuuu. Jlenenue U CUHTE3 SEP.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IIpoGiaeMbl M NEpCHEKTHBBI AACPHOM
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBHI SIAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOAEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dyHnameHTaIbHbIE B3auMoeicTBUs. EAMHCTBO pu3ndeckoit KapTHHBI MUpa.
TexHudeckue ycTpoNCTBa M IPAKTHUECKOE NMPUMEHEHHWE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHs  acTpoHomuu. IIpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConneuyHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM TOCTEAO0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3M TJIaBHOU
MoCJeI0BaTeNIbHOCTH. BHyTpeHHee cTpoenue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJforrK COJIHIIA 1 3BE3/T. DTambl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I"'anaktuka. [lonoxxenne u neuxkenne Coinnina B ['anaktuke. Turbl
rajakTuk. PaguoranakTuku u kBazapel. UEpHBIE ABIPHI B SApaX rajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bosnbmoro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHUI
JUTSL OTIPECIICHUSI TTOJI0KEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, maner, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIBHONW |
THUYECKON cdepax IesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW TEOopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKON KapTHHE MHUPaA, MECTO (PH3NUECKON KapTHHBI MUpPa B 00IIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHHI O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocymiecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBs3€M € KypcaMH MaTeMaTuKd, OHOJIOTUH, XHMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemuuvle nouwsmusi, CBS3aHHbIE C HM3YYEHHEM METOJOB HAYyYHOT'O MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEIEICHHE TUIOIAAN IIIOCKUX GUryp U o0bEMa Tel.

buonocus: snekrpudeckue SBICHUS B XKUBOW MpuUpoje, KojeOaTenbHbIE JBUKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MpUPOJE, NEHUCTBHE pPaJUallMM Ha KUBbBIE
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHau3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonozus: TUHUU 3JEKTPOIEpeIay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, PaJuoONpuUEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meusp,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA INPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrO mpenaMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECHEYHTH  JOCTHKCHHE  CICAYIONUX  JTUYHOCTHBIX,
METanpeIMETHBIX H IMPEJAMETHBIX 00pPa30BaTEeIbLHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS Yy4eOHOTro mpeamera «Du3uka» NOJDKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCSl PYKOBOJICTBOBATHCSA C(HOPMUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPCHHHX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciIupeHe >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IMPOIECCE PEATU3aIUU OCHOBHBIX
HaIPaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHPOBAHHOCTh TPAKIAHCKOW TO3WIUU  OOYYAMOIIErocsl KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTh B HHTEpECaxX T'Pa)KJIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONW OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW NEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOopMUPOBAHHOCTh POCCUICKON TPAXKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
Y4E€HBIX B 00J1aCTH (PU3UKHM ¥ TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYCCKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IPUHHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSCH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pasgudHbIM cdepaM Ipo(heCCHOHATBHOM JIEATCIIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOW W TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oymyiei
mmpodeccruu U peaar30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHHIO B 00IacTH (DM3HUKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYIBTYpPhI, OCO3HAaHHE TJI00AJBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUIAHUPOBAHUE W OCYIIECTBIICHUE JICHCTBUI B OKpYKaIOIIEH cpele Ha OCHOBE 3HAHUs
1[eJIei YyCTOWYMBOTO PAa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLECCe U3yueHHs (prU3HKH
OCYIIECTBISATH MPOEKTHYIO U UCCIIENOBATEIBCKYIO AEATEIbHOCTh HHIMBHUIYAIIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe IeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO (POPMYIIMPOBATh W AaKTyaJH3UpOBaTh NpoOJIeMy, paccMarpuBarh €€
BCECTOPOHHE;

OTIPENIENIATH IIeNTU I TEILHOCTH, 33]1aBaTh IMapaMeTphbl U KPUTEPHH UX JOCTIKCHHS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTbIBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaJM3a UMEIOIINXCS MaTepUAITbHBIX
Y HEMaTepUAITBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESTEIBHOCTh, OICHHBATH COOTBETCTBHUE DPE3YJIBTATOB MEISIM,
OIICHUBATh PUCKH MOCIIEICTBUH e TETHHOCTH,

KOODAMHUPOBAaTh W BBITIONHATH pPabOTy B YCIOBUSAX pPEATbHOTO, BHPTYaJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarebcKue AeiicTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (pU3udecKoin
HayKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HCCIIEOBATEIBCKON M MPOEKTHON JEATEILHOCTH B 00JacTH
(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB PEIICHUs 3a1a4d
(U3NIECKOTO COAEPIKaHMs, TPUMEHEHHIO PA3IMYHBIX METOI0OB TIO3HAHMS,

BIIQJIETh BUJAMHU JCATEIBHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS, €0 WHTEPIpPETAIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYallUsX, B TOM 4YHCIE IpU
CO3/IaHUU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATH
TUIOTE3y €€ peIICHHs, HaXOJWTh AapTyMEHThl JUIS JOKa3aTejlbCTBa CBOMX YTBEPIKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh IIOJYICHHBIE B XOJIC pCIICHHUS 3aJauyd pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 3aJlaud B 0Opa30BATEIbHOMN JICATEIILHOCTH, B
TOM YHCJIIE IPH U3Y4EHUH (PU3HKH,

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIH OTIBIT,

yYMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 00J1aCTh )KU3HECITEIIBHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOJIXOIbI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:

BIIJIETh HABBIKAMH MOJNy4eHHUs WH(opMmarmu (GU3NYECKOro COAEP:KaHUs M3 HCTOUHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK, aHalIM3, CUCTEMAaTHU3AlUI0 U
WMHTEPIPETAINI0 HHPOPMAIH PAa3TUYHBIX BUJOB U (HOPM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIHH;

WCIOJIb30BaTh CpeACcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3alMOHHBIX 3a/ad ¢ COONI0JeHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepexeH s, IpaBoBbIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;



CO3/1aBaTh TEKCThl (DM3NYECKOTO COJACP)KaHHs B pPA3NUYHBIX (opmarax ¢ y4érom
Ha3HauyeHUs WHPOpPMALMM W LEJNEeBOM  ayAMTOpUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIISITH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHAUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh [EJIM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON PabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJAEH C NO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETHMUECKOE IIOBEJCHUE B PA3JIMYHBIX CUTYaLMX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBJIATh MO3HABATENIbHYIO IESITENbHOCTh B 0ONacTH (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIaH pPEHICHHUs] Pacu€THBIX W KAUECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JTaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsATh PaMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHU;

JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO J3PYIUIUU B oOjactu (QU3UKY,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISM;

BIIJIETh HABBIKAMU MMO3HABATEIHHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUIA
Y MBICTUTENIbHBIX IPOIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYrUX MPU aHATU3€E PE3yIbTaTOB AESITENbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIECATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce noctrkeHHs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTPAMMBI TIO (PHU3HUKE s
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y 0OyJalOUIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOU SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIHOCOOHOCTh ATaNTHPOBATHCS K HAMOIMOHAIBHBIM
W3MECHECHUSIM U TIPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIA H YCIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH UCXO/IS U3 CBOUX BO3MOHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh AMOIMOHAIBLHOE COCTOSHUE JIPYTHX,
VYUTBHIBATH €TO MMPH OCYIIESCTBICHUH OOIIECHHUs, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEKMBAHHMIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHUS C JAPYTUMHU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (HOPMUPOBAHHWU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NPAKTUYECKON
NesATEIIFHOCTH JIFOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHHUS H3YYEHHBIX (PHU3MYECKHX MOJenel: MarephalibHas
TOYKa, MHEepLHUalbHasl CUCTeMa OTCYETa, a0COJIIOTHO TBEPIOE TeNlO0, WACATbHBIA Tras, MOJENU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUCUHBIH HJIEKTPUUECKUN 3aps] MpU pelIeHUU
(dbu3UvecKuX 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKON TEOpUHM CTPOEHHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpsIMOJMHEWHOE MBM)KEHHE, CBOOOJHOE NaJIeHUE Tell,
NBIDKEHUE TI0O OKPYKHOCTH, WHEpUHs, B3amMmojencTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeNl, U3MEHEHUE 00bEMa Tesl MpU HarpeBaHUU
(oxyakieHnn), TeTJI0OBOE paBHOBECHE, HCIIapeHHe, KOHACHCAllUs, IIaBJIeHUE, KpUCTAIIIN3alus,
KHUIIEHUE, BIAKHOCTh BO3/1yXa, MOBBIIICHHE JABJICHUS raza MpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBf3b MEXKIy MapaMeTpamMu COCTOSIHHMSI ra3a B H30MpOIeccax, 3JeKTpU3alus Tell,
B3aUMO/ICHCTBUE 3apsJIOB;

OTHCHIBAaTh MEXaHWYECKOE JIBUXKEHUE, HCIOJb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIlEeHrnEe, CKOPOCTh, YCKOPEHHEe, Macca Tela, CHila, UMIYJIbC Tella, KMHEeTH4ecKas
SHEprusi, NMOTEHLHUaJIbHAs AHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKas MOIIHOCTb; MpHU
OTMHMCAHWW TMPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJB3YEMbIX BEIHYUH, UX
0003HaYEeHHSI U €IMHUIIBI, HAXOUTH (OPMYIIBI, CBA3BIBAIOIINE JAAaHHYIO (DU3MYECKYIO BEIHUUHUHY
C IPYrUMU BEIHMUYNHAMU;

OTHCHIBaTh HW3YyYEHHBIC TEIJIOBbIE CBOICTBA Tel U TEIUIOBBIC SIBIICHUS, HCIOJb3YS
¢busznueckue BETUYMHBI: JaBJICHHUE Tra3a, TeMIepaTypa, CpEeAHAS KUHETHYecKas DSHEpTus
Xa0THYECKOTO JIBUYKEHHS MOJIEKYJ, CpPEJHEKBaApaTU4YHas CKOPOCTb MOJEKYI, KOJINYECTBO
TEIUIOTHI, BHYTPEHHssI 3Heprus, pabora rasa, Ko3QpQUIUEHT MOJE3HOro IEHCTBUS TEIIOBOTO
JIBUTATeNIs; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICIT UCIIOJIb3YEMBIX BEIUYHH,
ux OoOO3HAYEHMs] W EIUHMLBI, HAXOJIUTh (OPMYIbI, CBA3BIBAIOLINE TaHHYIO (U3NYECKYIO
BEJIMYUHY C JJPYTUMH BeTUUYHUHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M JJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOb3Ys (PU3MUECKUE BEITUUMHBL: AIIEKTPUUYECKUN 3apsisl, dJIEKTPUUECKOe I0JIe,
HanpsOKEHHOCTh TMOJIA, MOTEHIHAN, pPa3HOCTh IOTEHIMAJIOB; IPH ONUCAHUU TPABHIBHO
TPAaKTOBaTh (PU3MUYECKHIM CMBICT MCIIOJIB3YEMBIX BEJIWYMH, UX OOO3HAUeHHs M EAMHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BETMUUHAMU;



aHaTM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, UCHONb3yd (DPM3MYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHLUII CYNEPIIO3ULIUNA CUII, TIPUHLIUIT
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMHU TEIUIOBOIO JIBUKECHUS
MOJIEKYJ C a0CONIOTHON TeMIlepaTypoid, MEpBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KynmoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIbl, 00J1IaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITEI ICHCTBHS MaIlIWH, TIPUOOPOB ¥ TEXHUYECKHUX YCTPOICTB;
pa3iauyaTth yCIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI TI0 HCCIIEOBAHUIO (DU3MUECKUX SBICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobseMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBIE HU3MEpPEHHs (PU3MUECKHUX BEJIWYHH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEpPEHUS M MHCIOJNb30BaTh W3BECTHBIE METOIbl OLIEHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NpSMBIX HW3MEPEHHH, MpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBaTH pPE3YyIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (PM3WYECKUX BEJIMYMH B BUJE TaOIUI] U TpadUKOB, JeJIaTh BBIBObI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnroAaTh mpaBmwia 0€30MacHOrO TpyAa MpH MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO 3KCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATeIbCKOW U TPOEKTHOM  JEeSATENIbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3Ys
(bu3nyeckre 3aKOHbI U IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBMS 3a7aull BEIOUPATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (PU3MYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Uil €€ pelIeHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBaTh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IIETIOYKY
paccyKJeHUI ¢ ONOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE SBIICHUS;

UCIOJb30BaTh MPU pElICHUMM Y4eOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIMOHHbIE
TEXHOJIOTUU Ul TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAllMM U IPEACTaBJICHUS yuyeOHOH u
Hay4YHO-TIONYJISIPHOM MH(pOpPMALMKU, MHOJYYEHHOM W3 pa3IM4HbIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 1O (U3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH IIPU 0OpaLIEHUN ¢ TPUOOpAMH U TEXHUYECKMMHU YCTPONHCTBAMH, AJIS
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO IMOBE/ICHUS B OKPYKAIOLIEH cpene;

paloTath B IpymIe ¢ BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIeH, INIAHUPOBATh PaboOTy
IpYyIIBbl, palMOHAIBHO paclpelesiiTh OOf3aHHOCTM U IUIAHUPOBATh JICSATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsAX, aJI€KBAaTHO OLICHMBATH BKJIAJ KaXJ0IO W3 yYaCTHUKOB T'PYIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaxX poJib U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4yHOUW KapTUHBI MHUpA, B PAa3BUTHUH COBPEMEHHOW TEXHUKU M TEXHOJOIHH, B MPAaKTHYECKOMN
JeATeNbHOCTH JII0/IeH, IEJIOCTHOCTh U €IUHCTBO (PU3UUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI NPUMEHEHHS HW3YYEHHBIX (U3MUECKUX MOJENeH: TO4YeUHbIN
AIEKTPUYECKUM 3apsi, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/ipa MpH peleHnH GU3NIEeCKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JICHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJICKTPOMArHUTHAs
WHIYKIUS, JACWCTBHE MArHUTHOTO TMOJISI HA TPOBOJHUK C TOKOM U JIBIXKYIIMICS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomwiieHne, uHTepdepeHusa, audpakinus W MOSIpU3ANUAS  CBETa, JTUCHEPCUS CBETA,
doToanekrpudeckuii 3pdekt (GoTodrddeKT), CBeTOBOE JaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
MEKTPUIECCKYI0 TTPOBOUMOCTD PA3JIMYHBIX CPEIl) M AJICKTPOMArHUTHBIC SBICHHS (TIPOIIECCHI),
UCIOJIB3YS  (U3MYCCKUE BEIMYMHBL: DJJCKTPHUSCKUN 3apsij, CHJIa TOKa, DSJICKTPHUECKOE
HaIpsDKEHUE, DIIEKTPUIECKOE COMPOTHUBIICHUE, PA3HOCTH MOTEHITUAIOB, SJICKTPOIBIKYIIIAS CHJIA,
paboTa TOka, WHAYKIMS MarHATHOTO TOJs, cwia Ammepa, cwia JlopeHra, WHIYKTHBHOCTB
KaTYIIKH, SHEPTUs JJIEKTPUYECKOTO0 W MArHUTHOTO TOJIeH, MEePHOJI M YacToTa KoJIeOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3aps W CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KojeOaHuii, (GOKyCHOE pacCTOSHHE W ONTHYECKas CHJIAa JIMH3BI, TIPH OINHCAHUU TIPABHILHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYCHHSI W CIUHUIIBL,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh HM3yYCHHBIC KBAaHTOBBIC SBJICHHS U IPOIECCHI, HCIOJB3YsS (H3udeckue
BEJIMYHMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI W YacTOTAa CBETa, DHEPIUS WU
UMITYJIBC (POTOHA, IEPHUOJI TOJypaciajia, SHEPTHS CBSI3W aTOMHBIX sIep, NPH OINHUCAHUHU
MPABWJIBHO TPAKTOBaTh (DM3MUECKUW CMBICT HCIOJIB3YeMBIX BEJIHYHMH, HX OOO3HAYCHHUS U
SIMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIUE JAHHYI0 (DU3MYECKYIO0 BEIMYHUHY C JPYrUMHU
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl U SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL: 3akoH OwMa, 3aKOHBI MOCJEAOBATENIBHOTO M MAPAJIENBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akoH 3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHOTO PaCIpOCTPaHEeHUs CBETa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHWe OWHImTEHHa I (oTodddekTa, 3aKOH COXpaHEHUS DJHEPrUH, 3aKOH
COXpAaHEHHUS HMIIYJbCa, 3aKOH COXPAHEHMs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, HocTyiaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro0 MaTeMaTH4YeCKOE BBIPAXEHHE U YCIOBHUS (TPaHMULIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HAIpaBJIEHWE BEKTOpa MHAYKIMM MArHUTHOTO IOJI MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJIHATh DKCIEPUMEHTHI IO HCCIENOBAaHUIO (PU3UYECKHX SIBICHUI M MPOLIECCOB C
WCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX H3MEPEHUW: Tpu 3IToM  (HOpMyIHUpPOBATH
npoOneMmy/3agadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEITUYHMH, TpPU 3TOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO HM3MEpPEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJBI OICHKHU
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3UYECKHUX BETUYHH C UCTIOIB30BaHUEM MPSIMBIX U3MEPEHUH:
MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3ylbTATHl MOJTYUYEHHON 3aBUCHMOCTH
¢bu3nuecKux BENWYMH B BUAE TaOMUIl W TpauKOB, [elaTh BBIBOABI MO pe3yabTaTaMm
WCCIIeIOBAHUS;

coOnrofarh mpaBmiIa O€30MacHOrO TpyAa MpH TMPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTOo 9JKCIEPUMEHTa, Y4EOHO-HUCCIEeNOBATEILCKOW U TPOEKTHOW JESATENbHOCTH C
MCIOJIb30BAHNEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYAOBAHHS,



pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAN3a YCIOBHS 33aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIICNATh (DU3UYECKHE BEIHMYMHBI U (OPMYINIbI, HEOOXOAMMBIC Il €€ pelIeHus,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/ISPI‘ICCKOI>JI BCINYUHBI,

peiiatb KAa4YCCTBCHHBIC 3a/la4M: BBICTPAUMBATL JIOTUYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCy>XKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCIONBb30BaTh TPU pEIICHHH YYeOHBIX 3aJad  COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTUU JUISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U IPEACTABICHUS Y4eOHOU U
Hay4HO-TIOMYJSIPHON WHMOPMAIMHU, MOJYYEHHONW U3 pa3JIMYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPONUCTB, pa3inuyaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIBb30BaHUs B IOBCETHEBHON KU3HU;

MPUBOJIUTH TPUMEPHI BKJIAAAa POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPETUUCCKUE 3HAHUA 110 (1)1/131/11(6 B HOBCGZ[HGBHOI\/’I KHU3HU JJIA
obecrnieueHrs 0€30MacHOCTH MPU OOpaIEeHUH ¢ TPUOOpPaMU U TEXHUUECKUMHU YCTPOICTBaMHU, JUIs
COXPaHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYKaIOLEH Cpene;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIeH, IUIAHUPOBATh paboTy
rpynmnsl, paoddoOHAJIbHO PpacnpeaciiaThb 00sI3aHHOCTH U IUIAaHUPOBATh ACATCIIBHOCTHL B
HECTAHJAPTHBIX CUTyallUAX, aJC€KBATHO ONCHHMBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'DYIIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpakTaueckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Pa3znea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° ! 0 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlusamuia ! 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 0 ]f?tPtIngI'?/(r)rT\eeIaZ(%OrE/7 f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 0 Eﬁ%ﬁ%ﬁiiﬂﬁ/? f41bf72
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 5 0 0 bubnuoreka [JOK
' ePEXO0IbI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznea 4. DJIEKTPOJANHAMHUKA
bu6mmoreka [JOK
4.1 JreTpocratuia 10 0 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTosIHHBIM neKTpuyecKuil TOK. Toku B 12 1 2 bubnuoreka [IOK



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

‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThbI pecypest
Paznea 1. QJIEKTPOJANHAMUKA
11 MaruautHoe nose. DIeKTpoMarHUTHasI 11 5 1 bubnuorexa [JOK
' WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbIE 9 0 1 bubnuoreka [IOK
' KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.2 MexaHn4ecKkue 1 3JeKTPOMarHUTHHIE BOJHBI 5) 1 0 https://m.eds0o.ru/7f41c97¢
bu6mmoreka [IOK
23 Ok 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPMH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 0 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIEeMEHThI KBaHTOBOW ONITUKHU 6 0 0 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoetne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A7pO > 0 0 https://m.edsoo.ru/7f41c97c
Wroro no pasneny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU



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

bubnuoreka [IOK

5.1 DeMeHTBl aCTPOHOMUHU U aCTPO(PUIUKU 7 https://m.eds00.ru/7f41c97¢
Hroro no pazneny 7

Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE

bubnuorexa [JOK

6.1 Ofo0maiomee nosToperne 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KoJumnuecTBo yacos Jara DJIeKTpOHHbIe U (poBbIE
u/n Tema ypoka Beero Konrpoasubie | [IpakTuyeckue W3yueHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl
®duznka — Hayka o npupojie. Hayunsie bubnuorexa [JOK

1 1 0 0 i
METO/IbI TO3HAHHSI OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢uzuku B MUPOBAHUU

2 C:))l;IpeMe}Ie}(;OgI Ea;quﬁ K(EIC;IT)HHSOMIE/‘Ipa B 1 0 0 bubmorexa LHOK

N o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEITLHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 bubmuorexa [JOK
nBwkeHus. [lepemenienne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHUE 1 0 0 bubmorexa HOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 0 0 bubmuorexa [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue 1 0 0 bu6mmoreka [JOK
CBOOOIHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc

7| warepramof roakin 1o oxpycHoOTH. ) ) 0 Bufimorera LIOK

https://m.edsoo.ru/ff0c3ada
CrapToBasi KOHTPOJIbHas padoTa.
8 Hneprumammme oncrew oresera. Hepmsi | 1 0 0 Bufimiorera LIOK
' https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

o [merom Com o omnoman || ; Bumorea 110K

‘ 9 https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX 1 0 0 bubnuorexa [IOK

TOYCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3akoH BceMHpHOTO TsaroteHus. Cumna bubnmoreka [JOK
11 )
TspKecTd. [lepBasi kocMuuecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. bubnuorexa [JOK
12 . .
Vuenuueckuii sxcnepumenm https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunment tpenus. Cuia
13 cor OTEIBJICHI/I?I h§ q;Iq)HBIII/IXGHI/II/II) Tena B bubmorexa [TOK
p p https://m.edsoo.ru/ff0c3f76
KUJKOCTH WJIH Ta3e
[TocTynarensHOE W BpamaTesibHOE
14 JBUKEHHE a0COJIIOTHO TBEPAOIO Tela. bubnuorexa [JOK
MowmenT cuitbl. [1nedo cubl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tela
NMnynbc MaTepHabHONW TOYKH, CUCTEMBI
MaTepUalbHbIX TOUYEK. IMIyIbC CHITBL. bubnuoreka [IOK
15 )
3aKk0oH COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIOKeHue. JleMoHcTpanms
Pa6ota u moutHOCTh cuibl. Kunetnueckas
16 SHeprus ManeIl nanbHOi Touku. Teopema 06 bubmorexa LIOK
P P QUi 1e0p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumansHas sHeprus. [loreHuuansaas
17 SHEPTHsl ynpyro nehopMupoBaHHOU bubnuoreka [JOK
npyxunbl. [ToTeHIanbHas SHEPI U Teia https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMIIH
[ToTeHManbHbBIE U HEMOTEHI[UAIBHBIE CUJIBL.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHII C
18 H3MeH¢1:OHHeM MexaHqugKOI/f SHEPTUHU bubmorexa [IOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOU PHepruu. JleMoHcTpanus
19 O6o06maromuit ypok " Mexanuka'.
KonrtpoJsbHas padora no reme
20 «KP[HIe)MaTI/IKa pI[HHaMHKa 3aKoHbI bubmmorexa [IOK
) ) https://m.edsoo.ru/ff0c4b74
COXpPaHEeHHsI B MEXaHHUKE)
21 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubnuoreka [IOK



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

KMHETUYECKOU Teopuu. bpoyHOBCKOE
nekenue. Auddysus. YVuenuueckuii
9KCnepumMeHm

https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHUILl BelecTBa. Moiean CTpOCHUA ra3os,
KUJKOCTEH U TBEPABIX TEIl

23

Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana remneparyp Llenscus

25

WUneanpusrnii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemnepaTypa Kak Mepa
CpeHEeW KUHETUYECKON YHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHEeHHEe MeHieneeBa-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanpToHa. ['a30BBIC 3aKOHBI.
Yuenuueckuu sxcnepumenm

28

JlaGoparopHasi padora Nel:
«HcenenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMHu COCTOSIHUS Pa3pe:KeHHOr 0
rasa

29

W3omporneccsl B aealbHOM raze u ux
rpaduyeckoe npeacTaBIeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHsis sHeprusi TepMOAMHAMUYECKO N
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
KonuuaecTtBo temnotel u padoTa. BuyTpenuss
SHEPrusi OJHOATOMHOTO UEaTLHOTO rasa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buns! Tennonepenauun.JleMmoncTpanus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VYennbHag TEIIOEMKOCTD BENIECTBA.
KosnuecTBo TEMIOTHI pHU TEIJIONEepeaaye.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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AmmabaTHBbIN mporiece

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 bubmuorexa [IOK
NPUMEHEHHE K H30MpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeoOpaTuMocTh MpOLIeccoB B MPUPOIE. bubnuorexa [JOK
BTopoii 3aK0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230

35 [Mpunnun neiictus u KI1J rermoBoit bubmmoreka [{OK
MaITHHBI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KI1/]

37 DKOJIOTHYECKHE MTPOOIIEMbI
TETIOYHEPTETHKH

38 O6o0maromuii ypok «MosekyssipHast bubmuorexa [JOK
¢bu3rka. OCHOBBI TEPMOTUHAMHKID https://m.edsoo.ru/ff0c6938
KonTpoabHasi padora mo reme BuGmmotexa LIOK

39 «Mouexyasipuas pusuka. OCHOBBI https://m.eds00.ru/f0c6a50
TEePMOJTMHAMHKH — :

10| Uehaponme n amere. Soemueorni Butmiotexa LIOK
okCnepumenm https://m.edsoo.ru/ff0c63b6

a1 AOCOIOTHAs 1 OTHOCHUTEIIbHAS BIIAXKHOCTH bu6mmoreka [IOK
BO3yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tela. AHU30TPOITHUS CBOWCTB bubnmuoreka [JOK
KpHUCTaIoB. JKuaKre KprCTalIbL. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepUaIbl

43 [InaBnenue u kpuctammzanus. Y JeiabHast bu6mmoreka [JOK
TeruioTa riaBneHus. CyonuManus https://m.edsoo.ru/ff0c6708

44 VYpaBHEeHHE TEIIOBOTO OamaHca ﬁtljtlggl;l/(r)]:eelzizcl){)orﬁ/ffOCBSZO
DnexTpu3alus Tel. DNeKTPUIECKUH 3apsil. Bubnmorexa [IOK

45 JIBa BUA SIEKTPUUYECKUX 3aPSAI0B. https://m.edsoo.ru/ffocebee
JleMoHCTpams — :

46 IIpoBOTHUKH, TUANEKTPUKH U bubnuoreka [IOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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https://m.edsoo.ru/ff0c6bcc

MOJIYITPOBOJIHUKHU. 3aKOH COXPAHECHUS
JIEKTPUUECKOTO 3apsia

https://m.edsoo.ru/ff0c6bcc

B3aumoneuncreue 3apsinoB. 3akoH Kymona.

bubmmoreka [{OK

47 TodeyHbIW MICKTPUUSCKUU 3aPsi] https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
48 Hpnlsmnn cynepnoe,nupll)u ANMEKTPUICCKUX bubmorexa [TOK
- - https://m.edsoo.ru/ffoc6df2
nosier. JIMHUY HanpsHKEHHOCTH
49 Pabora cui anekTpocTaTuuecKoro mosisl. bubnuorexa [JOK
[Torenian. Pa3HOCTh MOTEHITHAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKY U TUAJICKTPUKH B
50 3J1peI<Tp)c1)CTaTquHCK0M ncf)ﬂe. bubmorexa HOK
https://m.edsoo.ru/ff0c7018
JlsnexTprueckas MPOHUIIAEMOCTh
51 DNeKTPOEMKOCTb. bubmuorexa [JOK
Konpencarop.JleMoHcTparnms https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTH MIJIOCKOTO KOHJEHCATOPA. bubmuorexa [JOK
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
[TpunIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO anrmapara,
53 CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHUe AMEKTPOIPUOOPOB.
JeMoHcTparms
DIJIEKTPUYECKUI TOK, YCIOBUS €0
54 cymectBoBanus. [locrostHabIi TOK. Crita
toka. Hanpspxkenue. ConpotuBneHue. 3akoH
Owma a5 yyacTka 1enu
[TocnenoBarensHOE, MapasuieIbHOE,
55 CMEIIIaHHOE COEAMHEHNE TIPOBOIHUKOB.
Yuenuueckuii sxcnepumenm
56 JlabopaTopnasi paGora Ne2: «M3y4enune bubnuoreka [IOK
CMELIAHHOI'0 COeIMHEHHSI Pe3MCTOPOB) https://m.edsoo.ru/ff0c74f0
57 PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKA. bubnunoreka [JOK

3akoH Jbxoynsi-Jlenna

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3akon OMa Jyist HOJTHOM (3aMKHYTOM )

bubmuoreka [JOK

58 anekTpudeckoi renu. Koporkoe 3amMbIkaHHe. https://m.edsoo.ru/ff0c7ae0
JladopaTopuas padora Ne3: «A3mepenue
59 IAC uCTOYHUKA TOKA M €r0 BHYTPEHHEr o
CONMPOTHUBJICHUSD
DneKTpOHHas IPOBOAUMOCTb TBEPBIX
60 METaJJIOB. 3aBUCUMOCTb COTNPOTHUBIICHUS
METaJUUIOB OT TEMIIEPATYPHI.
CBepXIpOBOIMMOCTh
DneKTpUYecKuu TOK B Bakyyme. CBOUCTBa
AJIEKTPOHHBIX ITyYKOB [10TyITPOBOTHUKH, HX
61 CO6CT§GHHa$I " z;I/IMeCHaﬂyl'lI-[I?OBOJIILHMOCTB. bubmorexa [TOK
. https://m.edsoo.ru/ff0c84ae
CowuctBa p—N-niepexoia.
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEeKTPpUYECKUH TOK B PACTBOpax U
62 paciuiaBax 3JI€KTPOJIUTOB. bubmuorexa [JOK
DIEKTPOJUTHYECCKAS TUCCOIMAIIUS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTpUYECKUN TOK B rasax. ] Buborexa [IOK
63 CaMOCTOATEIbHBIW U HECAMOCTOSITENIbHBIH .
https://m.edsoo.ru/ff0c84ae
paszpsa. Monnus. [1nazma
o | oo o 1 yrpoerma Bumorea 110K
https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
. bubnuoreka [JOK
65 O6006mamui ypok «IeKTPOITHAMUKA https://m.edso0.ru/ff0ca8be
66 IIpomexyTounasi arrecranusi. Utoropas bu6mmoreka [JOK
KOHTPOJIbHAsSI padoTa. https://m.edsoo.ru/ff0c8a8a
67 PezepBHblit ypok. O0oOmaronuii ypok 1o bubnuoreka [IOK
temaMm 10 kiacca https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O000maronuii ypok 1o bubnuorexa [IOK

TemaM 10 xacca

https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero poibublie | [IpakTHYecKue e — pa3oBareJ e
padoTsI padoThbI pecypchl

[TocTosIHHBIC MarHUTHI I KX

1 B3auMo/eiicTBue. MarautHoe nose. Bekrop 1 0 0 bubnuorexa [JOK
MarHUTHOW MHIYKIMH. JINHUKA MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIWA. JleMOHCTpanus
MarnuTHO€ 10JIe TPOBOTHHUKA C TOKOM.

2 OmnsiT Dpcrena. B3:HM0§eI71CTBI/Ie 1 0 0 Bubmrorexa HOK

https://m.edsoo.ru/ff0c98fe

ITPOBOTHUKOB C TOKOM. JleMoHcTparus

3 JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOTHUK 1 0 0 bubmuorexa [JOK
¢ tokom. Cuiia Amnepa. https://m.edsoo.ru/ff0c98fe

efCTBUE MarHUTHOTO TOJIS Ha
4 i[lBI/I}Kymy}ocx 3apsoKeHHYIo yactuily. Cumna 1 0 0 bubmorexa I[TOK
https://m.edsoo.ru/ff0c9ac0

Jlopenma. PaboTa cwbr Jlopenia
DneKTpoMarHuTHas HHayKuus. [lotok
BEKTOpa MarHUTHOW uHAYKIuu. IJ1C bu6mmoreka [IOK

5 . 1 0 0 .
HHAYKIHH. 3aKOH 3JICKTPOMAarHUTHOM https://m.edsoo.ru/ff0c9df4
unaykuuu Papanes. JlemoHcTpaus
JlaGoparopHasi padora Nel:

6 «HUceaenoBanye ABJICHUA 1 0 1
3JIEKTPOMATHUTHOM MHAYKIHW
NuaykTuBHOCTD. SIBIEHNE CAMOMHAYKIUH.

7 O/J1C camouHIyKIMU. DHEPTUs MarHUTHOTO 1 0 0 bubmuoreka [JOK
TIOJISL KATYIIKK C TOKOM. DIIEKTPOMarHUTHOE https://m.edsoo.ru/ff0cal50
nosie. JleMoHcTpanus

8 BxoaHnasi KOHTpPO/IbHAsA padoTa. 1 1 0
TexHuueckue ycTpoucTBa U ux

9 IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI, 1 0 0
AIIEKTPOMArHUTBI, ANEKTPOABUTATENb,



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

YCKOPHUTEIH 3JIEMEHTAPHBIX YACTULL,
WHAYKIIMOHHAS [€Yb

10

O6o06marmuii ypok «MarHuTHOE T0JI€.
3HeKTpOMaFHI/ITHa$[ WHAYKIOUS»

bubmmoreka [{OK
https://m.edsoo0.ru/ff0cab82

11

KonTposabHas pabora no teme
«MaruuTHoe noJie. JJIeKTPOMAarHUTHAs
WHIYKIHSD

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CBoOoHBIE MEXaHUYECKUE KOJICOAHMUS.
Mapmonnueckue konebanus. YpaBHEHHE
rapMoHHuYecKkux konebanuii. [Ipespaiienue
sHepruu. JleMoHcTpanms

bubmmoreka [{OK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHasi padora Ne2:
«HccnenoBanmne 3aBUCHMOCTH NepUoAa
MAaJIBIX KOJICOAHM IPy3a HA HUTH OT
AJHUHBI HUTH U Macchl IPy3a»

14

Kone6arenpabir koHTYp. CBOOOIHBIE
AJICKTPOMArHUTHBIC KOJICOAHUS B
UJIeaTbHOM K0JIe0aTEeIbHOM KOHTYPE.
AHaJIOTHSI MEXTY MEXaHUYECKUMH 1
ANIEKTPOMArHUTHBIMU KOJICOAHUSMU.
JleMoHCcTparms

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UIeaTbHOM KOJIeOaTeIbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cbh9c4

16

Hpe,[[CTaBJ'IeHI/IC 0 3aTyXaromux
KOJIeOaHMIX. BBIHY)KI[CHHBIG MCXaHHUYCCKHUC
Konebanus. Pe3oHanc. BBIH}’)KIIGHHBIC
QJICKTPOMAruuTHLIC KoJ1e0aHusl.
Yuenuueckuii IKCnepumernm

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cbb86

17

IlepemenHbIn TOK. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HAUEHHUE CUJIbI TOKA M HANIPSDKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34



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

Tpancdopmarop. [IpousBoacTso, nepegaya

18 U TIOTpeOJICHUE ANEKTPHUECKON IHEPTUH.
JlemoHcTpanms
YCTpONCTBO U IPAKTHYECKOE IPUMEHEHUE

19 AJIIEKTPUYECKOTO 3BOHKA, T€HEpaTopa bubnuorexa [JOK
MEPEMEHHOT0 TOKA, JIMHHIA 3JICKTPOIepe/iay. https://m.edsoo.ru/ff0cc324
JlemoHCcTpanms
DKOJIOTUYECKHE PUCKU TIPH TIPOU3BOJICTBE

20 anekTposHeprun. KymbTypa ucronbp30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOW )KU3HU
MexaHn4ecKue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuoa. Ckopocthb bubmuorexa [JOK
pacrpoCTpaHEHHS U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[ToniepeyHsbIe U MPOTOTBHBIC BOJTHBI
3Byk. CKOpocTh 3ByKa. [ pOMKOCTh 3BYyKa.

22 BLZ’(I:(OTa TOpHa. TeM%,g 3By§a. qunuqez;fuﬁ bubmorexa I[TOK

https://m.edsoo.ru/ff0cccOc

9KCHEepUMEHm

23 DJIEKTPOMArHUTHHIE BOJIHBI, UX CBOWCTBA U bubmuorexa [JOK
ckopocTs. [1IKkana 3JeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.

24 Pa3Butne cpencts cBs3u. Paanonokanus.
JleMoHCcTparms

o5 KonTpoabHasi padora no rteme bubnunoreka [JOK
«KoJsiedaHusi ¥ BOJHbBDY https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOe pacpocTpaHeHHE CBETa B

26 O,ZI[)HOpO,HHOﬁ cpeﬂlz:. T(quql-rl)blﬁ HUCTOYHHK bubmorexa LIOK

https://m.edsoo.ru/ffocd350

ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceta. [locTpoeHune n3o00pakeHUH B bubnuoreka [JOK
TUTOCKOM 3epKatie. Yuenuueckuil https://m.edsoo.ru/ff0cd4e0
9KCHEepUMEHM

28 [Ipenomiienue ceera. [lonHoe BHyTpeHHEe bubnnoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

oTpaxeHnue. [IpenenbHbId yroJi MoJHoro
BHYTPEHHETO OTPAXEHUs. Yuenuueckuu
9KCHEPUMEHM

https://m.edsoo.ru/ff0cd7f6

29 JladopaTopHas padora Ne3: «U3mepenue bubmmorexa [{OK
MOKAa3aTeJIsl MPeJIOMJIEHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n300pakeHHU B TUH3E.

30 dopmyna TOHII)<0171 JIVH3HL. gBeaneHHe bubmorexa [TOK

N https://m.edsoo.ru/ffOcddle
JUH3BL. Yuenuueckuil Sxcnepumerm
JlabopaTopHas padora Ne4:

31 «HccnenoBanme cBOCTB H300pakeHuil B
JIMH3aX»

30 Hucnepcus cseta. CloxHbIN cocTaB 0e10ro
ceera. [[BeT. JlemoHCcTpaus

33 HNutepdepentus ceera. udpakums crera. bu6moreka [IOK
Judpaxiponnas pemérka. JleMoHcTparmst https://m.edsoo.ru/ff0ced22

34 JlabopaTopHas padora NeS: bubnuoreka [IOK
«OnpeneneHne JJIMHbI BOJTHBI JIazepay https://m.edsoo.ru/ff0cf02e
[Torepe4HOCTH CBETOBBIX BOJIH.

35 [Monspuzanus ceera OnTHYECKHE TPHOOPHI
1 YCTPOKUCTBA U YCIOBHS MX O€3011aCHOTO
MIPUMEHCHHUSI
I"paHuIIBl IPUMEHMMOCTH KJIACCHYECKOH

36 MEXElHII/-I[KI/I. IE[OCTyJ'IaTBI CIelnaJIbHOU Brbmiorexa LOK

https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEITHBHOCTH
37 OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. bu6mmoreka [JOK
3aMe IeHHe BPEMEHHU M COKPAIICHUE JIUTHHBI https://m.edsoo.ru/ffOcfa42
HEPTHUSA U UMITYILC PEISTUBUCTCKOU
38 ‘:‘I)aCTII)/II_IH. CB;I3Ly MaC(I;)BI C DHEpPTUEeH U Eubmorexa OK
https://m.edsoo.ru/ff0cfc68
UMITYJTCOM. DHEPrusi MOKOs
KonTpoabHnasn paﬁoTau no tem «OnrTuka. Bu6muorexa LIOK
39 OcHOBBI crICNATBHON TEOPUH

OTHOCUTECJIBbHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otoubl. opmyna [Tnanka. Dueprus u

bubmuoreka [JOK

40 uMIyabC GoToHa https://m.edsoo.ru/ff0cfel6
a1 OTtkpsiTHE U HccaenoBanne GoTodPdexTa. bubnmoreka [JOK
Omslitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 %iflffll;leiiljz Eﬁ%ﬂéﬁ:ﬁfj H<I</II§paCHa91 bubmmorexa LHOK
: https://m.edsoo.ru/ff0d015e
rparuiay Gpororddexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuoreka [JOK
XUMUUYECKOE JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckne ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: GoTosaemMeHT, GoToaaTIuK,
CoJIHeUHas OaTtapesi, CBETOIUOI.
JlemoHCTpanms
45 Pemenue 3aga4 mo reme «IeMEHTBI bu6moreka [IOK
KBAHTOBOM ONTHKU https://m.edsoo.ru/ff0d0302
o | Toucomn O Bumorea 110K
’ https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aTOMa
bu6mmoreka [IOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
p | e s ormeme o i Buorers LOK
. https://m.edsoo.ru/ff0dOafa
Ha apyroii. Buapsl criekTpoB.lemoHcTparms
BosHoBrle cBorcTBa yactuil. BoaHEBI 1€
49 Bbpouns. KopnyckynsipHO-BOJIHOBOU bu6mmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHY)KJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHUe
o | oapeme oo O B LOK
https://m.edsoo.ru/ff0d0fd2
PagMOAKTUBHOTO M3JIy4YECHUS
51 CaoricTBa anbda-, 6era-, raMmMa-u3TydeHUs.

Brnusuue pPaarOaKTUBHOCTH Ha JXKUBLIC



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacniag. DIEeKTPOHHBIN H
MO3UTPOHHBIW OeTa-pacmaj. ['amma-
U3JIy4yeHue

bubmmoreka [{OK
https://m.edsoo0.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B siipe. SnepHbie
peakuuu. Snepusid peakrop. [Ipodiemst,
IIEPCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bubmmoreka [IOK
https://m.edso0.ru/ff0d1356

54

DOnemeHTapHble yacTUIbl. OTKpPBITHE
MO3UTpOoHA. MeTo 1l HAOTIOICHUS 1
peFI/ICTpaHI/II/I SHeMeHTapHI)IX qacTum.

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be€31H0T0 HeOa. Co3Be3nus, spKue
3B€3/Ibl, INIAHETHI, UX BUAUMOE JBUKCHUE.
ComHeuHas cucreMa

56

Counnie. CotHeuHast akTUBHOCTE. MICTOYHUK
sHepruu CoJIHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOW ITOCIIEI0BATEILHOCTH.
Buyrpennee crpoenue 38€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposirory CoJIHIA U 3BE3 LT

58

Mineunbid [Iyte — Hama ["anaktuka.
[Tonoxenue u nuxkenue ConHua B
l'anaktuke. ['anmaktuku. YepHbIE ABIPHI B
siIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bospmioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

60

HepeI_HCHHHC HpO6JI€MBI ACTPOHOMUU

61

IIpomexxkyTounas arrecrauusi. Utorosas
KOHTPOJIbHasA padora.



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ITHYECKOH cdepax JesTEIHHOCTH YeTI0OBeKa

63

Oo6o6muraromuit ypok. Ponp u mecto ¢pusuku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOU
KapTHUHE MHUpa

64

O6o06maromuii ypok. Ponb ¢puznyeckoit
TeopuH B (HOPMUPOBAHUH TIPEICTABICHUAN O
(buznyeckoil KapTUHE MUpPa

65

O6o06maromuii ypok. Mecto gusndeckoit
KapTHUHBI MUpa B 0011IEM STy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABICHUHN O
IPUPOJIe

66

PesepBHBIl ypok. MarautHOE 1osie.
ONEKTPOMAarHUTHAsI HHIYKIIHS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHabHOM TEeOPUH OTHOCUTEILHOCTU

68

Pesepnsrii ypok. KBantoBas ¢usuka.
DeMEeHTbl aCTPOHOMHUU U aCTPOPU3UKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

7.

8.
9.

YYEBHO-METO/UYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA
» ®dusnka, 10 xrace/ Mskumes I'.51., [lerpoa M.A., CtenanoB C.B. u apyrue, O0mecTBO ¢ OrpaHHICHHONW OTBETCTBEHHOCTHIO «JIPODAY;
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»
» ®uswuka, 11 kmace/ Mskumies ['.51., TlerpoBa M.A., YronsaukoB O.C. u apyrue, O0IIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/ JPODAY;
AxunonepHoe o6mectBo «M3narensbctBo «lIpocsenienne»
METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
A.E. Mapon ,E.A. Mapon «/lugaktuyeckue marepuaisl no ¢puszuke s 10-11 xkmaccos» ,M.:poda, 2006.
A.I1. PoimkeBuy, I1.A. PeivkeBuy «CoopHuk 3anau o ¢pusuke 1 10-11 xinaccosy, M.:Ilpocsemenue, 2006.
O.®. Kabapaun, C.1. Kabapnuna, B.A. OpnoB «®u3uka. Tunosslie TEKCTOBBIE 3ajaHus», M.: Dk3amen ,2010.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics - deaepanbHbie TECTHI M0 MEXaHUKE. TECThI 0 KHHEMATHKE, THHAMUKE U CTATHKE.
Kaxnapiit Tect coctout u3 40 Bornpocos. [IperycMoTpensl Tpu pekuma paboThl ¢ HUMU: 03HAKOMIIEHHE, CAMOKOHTPOJIb U 00y4YeHHeE.
http://www.cacedu.unibel.by/partner/bspu/ - AktuBHas ¢pusnka: nporpaMMHOe 0OECTIEUCHHE IS TIOICPKKH U3YUIEHHUS IIKOJIBHOTO Kypca
¢busukn. CBenenust 0 pa3paboTKax M UX NpeAHa3HAYCHUN: (OPMUPOBAHUE OCHOBHBIX IMOHSATHIA, YMEHUI M HABBIKOB PEIICHHS TIPOCTEUIIINX
3a/1a4 10 (PU3HMKE ¥ aKTUBHOTO MCIIOJIB30BAHMS X B pa3uyHbIX cutyanusx. [Ipeacrasieno 6onee 6000 BapuaHTOB 3a/IlaHUN-CUTYAITHH,
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OuneHo4yHbIe MaTepuabl 10 y4yeOHOMY npeamery «@Pusuka» 10 kiacca
CraproBasi KOHTpOJIbHasi paboTa
Bapuanr 1.

1. Be1GepuTe U3 MpeIoKEHHBIX TOJIBKO OCHOBHBIC TIOHATHS (PU3UKH.

a) TeJo, MaTepuaibHasi TOUYKa, 0JIe;

0) sIBJICHHE, MaTepHalIbHAS TOYKA, 3aKOH, TEOPHS;B) SBJICHUE, BEIIMIHHA, IPUOOP, 3aKOH.
2.HazoBute equnuity usmepenus maccol B cucteme CH.

a) KUJIOTpamm; 0) rpamm; B) TOHHA; T') MIUUTATPaMM.
3.CxouibKo 3ak0HOB Hpl0TOHA BBI U3y4MIIn?

a) O/I1H; 0) nBa; B) TpHU.

4.Ha30BHUTE HAMMEHBIIINE YACTHUIIbI BEIIECTBA.

a) aTOMBI; 0) MOJIEKYJIBI; B) 3JIEKTPOHBI U HYKJIOHBI.
5.Uemy paBHO YCKOpEHHE CBOOOHOTO TAJCHUS ?

a) 9,8 m/c?; 6) 6,67 107! Hm?/xr?; B) 7,5 H/kr.

6.K kakoMy BUly ABMKEHUSI OTHOCUTCS KaTaHWE HA Kavyessix?

a) MPSIMOJIMHENHOE; 0) KpUBOJIMHEHHOE;

B) IBIKEHHUE TI0 OKPY>KHOCTH; T') KoJebaTenpHOe TBIKEHNE.

7.Kakue 3aKOHBI COXpaHEHHS Bbl H3y4alld B Kypce Gpu3uku?

a) 3aKOH COXpaHCHHUsI BHYTPEHHEHN YHEPTUH;0) 3aKOH COXpaHEHHUS UMITYJIbCa TeJa;

B) 3aKOH COXpaHEHUs AIEKTPUUYECKOTO 3apsa;T) 3aKOH COXPaHEHHSI MEXaHUUECKOM CHIIBI.
8. BriGepuTe U3 NpeAnoKEHHBIX CKaIIPHbIE BEJIMYUHBI.

a) CKOPOCTb; 0) cuia; B) Macca;r) o0beMm; 1) TaBJICHHE.
9.HazoBuTte npuOop A5 U3BMEPEHUS IaBJICHUSI.
a) MaHOMETD; 0) amrepmerp; B) aBOMETP.

10.Ha3zoBuTE y4€HOTO, OTKPBIBIIIETO 3aKOH BCEMUPHOTO TATOTCHUSI.
a) [lackanp;0) ["anmuieii;B) HeroToH;r) Pesepdopa.

Bapuanr 2.

1. BriGepute u3 npeioKeHHbIX TOJbKO OCHOBHbIE MOHATHUS (PU3HKH.
a) sIBJICHUE, MaTepHuajbHas TOUKa, 3aKOH, TeOpHs;0) Telo, MaTepuabHas TOUKa, MoJe;
B) BEJIMUMHA, TEOPHUS, SIBJIICHHUE, 3aKOH.

2.HazoBute eaunuily u3mepenus 1iuHbl B cucreme CH.



a) KWJIOMETP; 0) metp; B) CAaHTUMETD; ') MUJUIUMETD.
3.CKoJIbKO 3aKOHOM ApXuMe/a Bbl U3Y4HIIU ?

a) OJIMH; 0) nBa; B) TpH.

4.1Ta30BUTE HAUMEHBIIIME YACTUILIbI BEILIECTBA.

a) aTOMBI; 0) MOJIEKYJIBI; B) OPOYHOBCKHE YaCTHUIIBI.
5. UeMy paBHa rpaBUTallMOHHAs TIOCTOSIHHASA?

a) 9.8 m/c?; 6) 6,67 107! Hm?/xr?; B) 7,5 IMa/kT
6. K kakoMy BHy IBHKEHHS OTHOCUTCS JIBIDKEHHE CTPEITKU 9acoB?

a) IpSIMOJIMHEHHOE; 0) KpHUBOJMHEHHOE;

B) ABWKEHUE TI0 OKPYKHOCTH; T') Kosie0aTeIbHOE IBUKEHHUE.

7. Kakue 3aKOHbI COXpaHEHUS Bbl U3y4alld B Kypce QU3HKU?
a) 3aKOH COXPAaHEHHs MOJTHOW MEXaHU4ECKOU S3HEprun;0) 3aKOH COXPAHEHUS UMITYJIbCa CHIIbI;
B) 3aKOH COXpPaHEHHUs JIEKTPUUECKOTO 3apsa;r) 3aKOH COXPAHEHUS MEXaHUYECKOU CHJIBL.
8.Br10epuTe U3 MPeUT0KEHHBIX CKAIISIPHBIE BEJTHYUHEI.

a) IJUHA; 0) Bec; B) MepeMeIIeHue;r) 00beM; 1) TaBJICHUE.
9. Hazowure npubop 1 M3MepeHHs HalpsDKCHUS.
a) aMIepMerp: 0) BOJBTMETD; B) aBOMETD.
10.HazoBuTe y4eHOTO, M3yJarOIIero JaBjeHUE U )KUIKOCTH. a) [lackans; 0) lNanmmen: B) Heroton; 1) Pesepdopa.

KonTposbHas padora no teme «Kunematuka. /[unamMuka. 3aKOHbI COXpaHEHUS B MEXaHUKE».

I Bapuanr.
1. Tpomneitdyc aBuranics co CKOpocTbio 18 km/4, 3aTOpMO3UB, OCTaHOBUIICS Yepe3 4 ¢. OnpeneanuTe yCKOpEHUe U TOPMO3HOU IyTh
TpoJutenoyca.
2. KoopauHaTa JBIXKYILIErocs Teja ¢ Te4eHHeM BpeMEeHH MeHseTcs 110 3aKony: X= -1+3t-t2. Onpenenute HayanbHy0 KOOPAMHATY Tela,
MIPOEKIINIO HAYaJIbHON CKOPOCTH U ycKopeHwus. Haliaure koopauHaTy Tena yepes S c.
3. M3y ynan Ha 3emunto ¢ BbICOThI 80 M. OnpenienuTe, CKOJIBKO BPEMEHH TUIIOCH MaJICHUE.
4. Camonér Ha ckopoctu 360 km/4 nenaet netino Hecreposa paanycom 400 M. Onpenenure HEHTPOCTPEMUTEIBHOE YCKOPEHUE caMoJIETa.
5. CHapsia, neTeBIInii B TOPU30HTAILHOM HAIPaBIEHUH cO CKOpocThio 600 M/c, pa3pbiBaeTcs Ha qBe yactu ¢ maccamu 30 u 10 kr. Obe
YacTH JIETST B MIPEKHEM HAIPABJICHUH, MPUYEM OOJIbIIas 4acTh — co ckopocThio 700 m/c. HaiiTu CKOpOCTh MEHbIIIEH YacTH.

IT Bapuanr.
1. 3a BpeMs TOPMOKEHHsI, paBHOE 5 ¢, CKOPOCTh aBTOMOOWIISI yMEeHbIIUIACh ¢ 72 kM/4 A0 36kM/4. OnpeaenuTe yCKOpeHHe aBTOMOOWIIS U
JUIMHY TOPMO3HOTO MYTH.
2. KoopauHaTa ABIKYIIErocs TeNa ¢ TeYeHHeM BpeMEHH MeHseTcs 1o 3akoHy: X= 10-t-2t?. OnpeaenuTe HauanbHyI0 KOOPAHHATY TeNa,

IMPpOCKI U HaYaJbHOU CKOPOCTH U YCKOPCHHA. Haiigute KOOpAUHATY TCJIa 4€pe3 4c.



3. Teno Opocuiy BEpTUKATBLHO BBEPX cO CKOPOCThIO 30 M/c. Uepe3 CKOIBKO CEKYH]T ero CKOpocTh cTaneT 10 m/c?

4, KoHnbkoOexel IBMKETCsS co CKOPOCThI0 12 M/c o okpykHOCTH paguycoM S0 M. OnpenenuTe HeHTPOCTPEMUTETHHOE YCKOPCHHE
KOHBKOOCKIIA.
o. Tenmexka maccoii 10 Kr ABHKETCSI CO CKOPOCTHIO 2 M/c. E€ HaroHser apyras Tenexka macco 15 kr co ckopoctsto 3 m/c. Kakoii Oyzaer

CKOPOCTb 3TUX TEJIEKEK MOCIE CLEenKu?
Koutpoasnas padora mno teme «MouekyasipHas pusuka. OCHOBbI TEPMOTUHAMUKID)
| BapuanT
1.ITpu uzob6apHOoM pacmmpenuu raza Ha 0,5 m> emy ObUIO MepeIaHo 0,3 Mk TeroTel. Berancnure n3MeHeHne BHYTPEHHEH SHEPTUuu
rasa, eciu ero aasierue pasao 200 10°I1a.
2. BuyTtpeHnHsis sHeprus BoJopoa , Haxosmerocs npu temnepatype 400K, cocraBmser 900K/ x.KakoBa macca storo raza?
3.KIIJ] TerutoBoro apuratens paBeH 45%. Kakyro TeMmepaTypy UMeeT XOJIOUILHUK ,eCITH TeMIIepaTypa HarpeBarens paBaa 227 °C.
4. Aspoctat oosemMoM 600M* HamosHeH renuem moa gaBiaeHueM 150 10° Tla. B pesynbrare comHEYHOro HarpeBa TeMIiepaTrypa B a’pocTaTe
nojHsutack ot 10 °C no 25°C. Hackonapko yBenuyMIach BHYTPEHHSS SHEPTHs ra3a’?
5.TemmoBas mammua umeet MmakcumanbHoe KIT 50 % .Onpenenute TemnepaTypy XoJIOIWIBHUKA ,eclii TeMmreparypa HarpeBatens 820 K.
II BapuanT
I"a3, naxomsmuiics mon masnenuem 50- 10° Tla , u3o06apHo pacmupmics Ha 20 1. KakoBo M3MeHEHHE €ro BHYTPEHHEH DHEpPruu, €Clid OH
nosryunst 60 -10 * [ TermoTel? Kak u3meHuiach temieparypa rasa’?
2. Kakyto BHYTpeHHIOIO HEpruio uMeet 1 Mok renust mpu temrneparype  127° C.
3.Beiuncnure Temreparypy HarpeBareis ujaeanbHoi mapooi mamuHbl ¢ KIIJ[, paBaeiM 60,8 %, ecnu TemmepaTypa XOJOAWJIbHUKA paBHA
30 °C.
4.Onpenenute padoty pacmmpenne 20 11 ra3a npu uzobapHom HarpeBanuu ot 400K no 493 K. [laBnenue raza 100 xI]a.
5. [Ipu n3oTepMHUYECKOM pacHIMpeHuH ra3 copepuimi padboty , pasuyto 20 J[x. Kakoe xonm4yecTBO TEIIOTHI COOOIIEHO razy?

IIpomeskyTounasi arrectauusi. UToroBasi KOHTpoJibHAsi padoTa
| BapuanT.
A.1 ABTOMOGHIIB, TPOTasAch C MECTA, ABIKETCA ¢ yckopeHueM 3 m/c? . Uepes 4 ¢ cKOpOCTh aBTOMOOMIIS OyeT paBHa
1) 12 m/c 2) 0,75 m/c 3) 48 m/c 4) 6 m/c
A.2 Ha neBoM pUCYHKE IIPECTaBICHbI BEKTOPbI CKOPOCTU U YCKOPEHHUS Tejla B MHEPIHAIbHOH cucTteMe oTcuera. Kakoil u3 4eTbipex BEKTOPOB
Ha IIPaBOM PHUCYHKE YKa3bIBaeT HAIIPaBJICHHE BEKTOPA PABHOJICHCTBYIOIIEH BCEX CUJI, IEHCTBYIOIIUX HA 3TO TEN0?
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A.3 mnynbe Tena, ABMIKYILErocs Mo MpsSMOM B OJHOM HalpaBJIEHUH, 3a 3¢ MO/ IeHCTBUEM MOCTOSIHHOM CHIIbI U3MeHMIICS Ha 6 kr-M/c. Kakos
MOJYJIb JeHCTBYIOMIEN CUIIbI?
1)0,5H 2)2H 3)9H 4) 18 H
A.4 Kamens maccoii 0,2 kr, OpolIeHHbIH BEPTUKAIBHO BBEPX CKOPOCThIO 10 M/c, yran B TOM e MecTe co ckopocThio 8 M/c. Halinute paboTy
CHJI COMPOTHUBIICHUS BO3yXa 3a BPeMsl IBUKEHUS KaMHSI.
1) 1,8 [Ix 2) -3,6 Ix 3)-18 Ix  4)36 Ix
A.5 Ha pucyHnke noka3aH UK, OCYIIECTBIIIEMbIH ¢ naeanbHbIM razoM. KonudectBo BemiecTa raza He MeHsercs. M1300apHOMy HarpeBaHUIO
COOTBETCTBYET Y4aCTOK

V B

1) AB 2) BC 3)CD 4) DA T

A.6 3a 1 muki pabodee Teo TEMIOBOTO ABUTATENSI coBepiuio padboty 30 k/x u otaano xonoaunbHuKy 70 kJ[k komuyectBa TerinoThl. KT
JIBUraTellsl paBeH

1) 70% 2) 43% 3) 30% 4) 35%

A.7 Cuna, ¢ KOTOpOH B3aUMOJEHCTBYIOT JiBa TOUEUHBIX 3apsa, paBHa F. Kakoii ctaner cuia B3auMoIeHCTBYSI, €CIIU BETUYUHY KaXKI0TO
3aps/ia yMEHbIIUTH B 2 paza?

)4F 2 32k 4=

B.1 ABTOMOOWIIL Maccoii 2 T ABUKETCS MO BBITYKJIOMY MOCTY, UMeroIeMy paauyc kpuBu3Hbl 200 M, co ckopocThio 36 kM/4. Haiinute cumy
HOPMAaJIbHOTO JaBJICHUsI B BEPXHEN TOUKE TPAEKTOPHH.

B.2 /Ina nzo0apHOro HarpeBaHus ra3a, KoJIM4decTBo Bemiectsa koroporo 800 Mok, Ha 500 K emy cooOmunnm konndectBo TemioTsl 9,4 M/Ix.
Onpenenute NpUpanieHue ero BHyTPEHHEW dSHEPIUu.

C.1 /IBurasicb MeXy ABYMs TOUKaMHM B 3JIEKTPUUYECKOM T0JIe, HIEKTPOH mprobdpen ckopocts V= 2000 km/c. YeMy paBHO HalpsHKEHUE MEXKIY
3THUMH Toukamu Me= 9,1%10 3 kr, e = 1,6x10°° K.




Il BapuanT
A.1 Ha pucynkax n300paxeHbl TpayKi 3aBHCUMOCTH MOAYJISl YCKOPEHUS OT BpPEMEHH VIS Pa3HbIX BUAOB ABIKEHHS 1O mpsaMoil. Kakoii

rpadMK COOTBETCTBYET PABHOMEPHOMY JIBHKEHHIO?
1) a 3) a

/
0

o

t t

A.2 Teno maccoit 1 Kr paBHOMEPHO U MIPSMOJIMHEHHO JBMIKETCS 10 TOPU3OHTAIBHOM MiockocTH. Ha teno neiictByet cuna F= 2H. Kakos
KO3 (UIMEHT TPEHUS MEXKY TEIOM U TIOCKOCTHIO?

F
p—-
1)2 2)1 3)0,5 4) 0,2 7777777777
A.3 Uemy paBHO U3MEHEHHUE UMITYJIbCA TEJIA, €CIM HA HETO B TeUeHHE S ¢ aercTBoBana cuia 15 H?
1) 3 kr-m/c 2) 5 xr-m/c 3) 15 kr-m/c 4) 75 xr-m/c

A.4 Kamenp OpollieH BepTUKAIBHO BBEPX cO cKopocThio 10 M/c. Ha kakoi BEICOTE KHHETHYECKAsE SHEPTHs KaMHsI paBHA €ro MOTEHITUATBHOM

sHepruun?
1)2,5m 2)3,5™m 3) LLldm 4)32wm
A.5 B cocyne, 3aKkpbITOM MOPIIHEM, HAXOIUTCS UAeanbHbIi ra3. [Ipoiecc n3MeHeHus cocTosiHM ra3a nokasaH Ha quarpamme. Kak mensuics

4
P

0o0BbeM rasa IpH ero nepexojie U3 cOCTosIHUA A B cocTosinue B?
1) Bce BpeMs yBeJIMUMBAJICS

2) Bce BpeMsl yMEHbIIAJICS

3) cHayana yBeJIMYMBAJICS, 3aT€M YMEHbIIANICS

4) cHauaa yMeHbIIANCA, 3aTEM YBEJTUUHBAJICS



A.6 Temmneparypa HarpeBarens uaeanibHor Mamuubl Kapro 700 K, a remneparypa xonoaunbauka 420 K. Kakos KIIJ] naeanbHoM MamHb1?
1) 60% 2) 40% 3) 30% 4) 45%

A.7 PaccrosiHre MeXy IBYMsI TOUCYHBIMH 3apsSAaMy YMEHBIIWIIHN B 4 pa3a. Cuita 3JIeKTpUIecKOro B3auMOJICHCTBUS MEKIY HUIMU

1) ymenbpmmnaceh B 16 pa3 2) yBenuumiiack B 16 pa3

3) yBenuuuiacs B 4 pasa 4) ymenplumiach B 4 pasza

B.1 Macca noe3zna 3000t. Koadpunment tpenus 0,02. KakoBa 1oymkHa ObITh CHIIA TSTH TAPOBO3a, YTOOBI 1MOE37] Habpasl CKOpocTh 60 KM/
yepe3 2 MUH IOCJIe Havyajia IBMKEeHUs? [IBIKeHNE TP pa3roHe Moe3/1a CUNTaTh PaBHOYCKOPEHHBIM.

B.2 Uemy paBHa MoIspHas Macca Tasa, WIOTHOCTH koToporo 0,2 kr/m®, Temnepatypa 250 K, naBnenne 19 xITa?

C.1 DnexTpoH, HavaIbHasi CKOPOCTh KOTOPOTO paBHA HYJIIIO, HaYajl ABUTATHCS B OJHOPOJHOM T0JIe HampsikeHHOCThIo 1,5 B/M. Ha kakom
PACCTOSHUM ero CKOpOcTh Bo3pacTtaeT 10 2000 km/c? Me = 9,1x10 3lkr, e = 1,6x101° Ko

Kputepuu oueHnBaHUA KOHTPOIbHbIX pabor:
CraproBas k.p. 0-43amanus- «2», 5-6 3amanus- «3», 7-8 3amanus- «4», 9-10 3amanuii- «5»
Ne2 0-23amanus- «2», 3 3amanus- «3», 4 3aganus- «4», 5 3aganuii- «5»
Ne3 0-23amanus- «2», 3 3amanus- «3», 4 3aganus- «4», 5 3aganuii- «5»
HroroBas k.p.. 0-43amanus- «2», 5-6 3amanus- «3», 7-8 3aganus- «4», 9-10 3amanuii- «5»

OueHo4HbIe MaTepHUAJBI 10 Y4eOHOMY npeaMeTty «@u3uka» 11 kiacca
Bxoanasi KOHTpoJIbHAsA padoTa
Bapuanr 1
1. Ha pucynke npezacraiieH rpaduk 3aBUCUMOCTH MOJIYJISl CKOPOCTH TeJla OT BPEMEHHU.

Lol S I WS R O

1 2 3 4 5 6 g
Kakoii myTb NpoiIeH TEJIOM 3a BTOPYIO CEKYHAY?
oM 2)1m 3)2m 4)3m

2. Ha neBoMm PUCYHKE IPCACTABIICHBI BEK-TOP CKOPOCTU TCJIa U BEKTOP paBHOﬂCﬁCTBymmeﬁ BCEX CHUII, HCfICTBYIOH_II/IX Ha TCJIO.
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Kakoii 13 yeTslpex BEKTOpPOB Ha IPaBOM PUCYHKE yKa3bIBaeT HaIllpaBJICHUE BEKTOPa YCKOPEHHUS 3TOrO Tejla B MHEPLMAIBLHOM cucreMe orcyera?
13 2)2 3)1 4)4

3. Kamenp Maccoit 1 xr OporieH BepTHKaIbHO BBEpX. B HauanbHbIi MOMEHT ero sHeprus paBHa 200 J[x. Ha kakyro Makcu MaJlbHYIO BBICOTY
nogHuMeETCst KameHb? Co-TIPOTHBIICHHEM BO3/yXa MPEeHeOpeUb.

1)10m 2)20m 3) 200 m 4)2m

4. Kakoe u3 yTBep»AeHUI MPaBUILHO?
A. JIuddy3us HaGmr0gaeTCS TOJBKO B Ta3aXy KUIKOCTSX.
B. Huddysus HabmrogaeTcs TOIBKO B TBEPBIX TEaX.
C. JIuddy3us HaGmrogaeTcs B razax, KHUAKOCTSAX M TBEPJBIX TEax.
DA 2)B 3)C 4)uu A, uuB, on C
5. UneanwHsiii ra3 momyuni konumdectBotTeruioTel 300 Ik u coBept padboTy
100 [x. [Ipu 5TOM BHYTpPEHHSISl SHEPTUsAra3a
1) yeenmunumnace Ha 400 Jx
2) yBennumiack Ha 200 Jx
3) ymensbinmiack Ha 200 Ik
4) ymenpimiaacek Ha 400 [Tk

6. PaccTosiHre MeX/1y ABYMS TOYSYHBIMHAJICKTPHIESCKUMHE 3apsilaMd YMEHBIIMIIH B 2pa3a, ¥ OJIMH U3 3apsI0B YMEHbIIWIHM B 2 pa3a. Cuia
B3aUMOJICHCTBHS MEX/1y 3apsiaa-Mu

1) yBenuumnace B 2 paza

2) yBenuuumiach B 4 paza

3) yBenmuumiach B 8 pas

4) HEe U3MECHUIIACh



7. Cuna Toka B IpoBOAHMKE nocTosiHHA upasHa 0,5 A. 3apsa 60 Ki mpoiiner o npo- BOAHUKY 32 BpeMs
1)2c 2)30c  3)Imun  4)2wmuH

8. IBa cBuHIOBBIX mapa Mmaccamu my =100 T 1 Mz = 200 r ABMXKYTCSI HABCTPEUY APYT APYTY CO CKOPOCTSIMHE V1 = 4 M/c U
V2 = 5 M/c. Kakyro KHHETHUYECKYIO SHEPTHIO OyIeT UMETh BTOPOH IIap MOCie UX HEYPyToro coyaapeHus?

Bapuanr 2

1. Ilo rpaduky 3aBUCHMOCTH MOAYJISI CKOPOCTH TeJla OT BPEMEHH, NPEACTABICHHOTO Ha PUCYHKE, ONIPENEIUTE MYTh, IPOUICHHBIUTEIOM OT
MoMeHTa BpeMeHH 0 ¢ 10 MOMEHTaBpeMeHH 2 C.

Lol S R WS R LA .
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Dom  2)3m 3)2Mm 4)1wm

2. MarepuanbHasi TOUKa JIBUXKETCS 110 OKPY>KHOCTH C MOCTOSHHOM 10 MOy II0 CKOPOCTBIO 110 YacoBOM cTpelike. B kakol ToukeTpaekTopuu
YCKOpEHHUE Tella HallPaBJIEHO MocTpenke?



H1 2)2 3)3 4)4

3. Tenexxka ABMKETCS O CKOPOCThIO 3Mm/c. E¢ knHeTHueckas sHeprusi paBHa
27 JIx. KakoBa macca Tenexku?

1)6kr 2)9xkr 3) 18 kr 4) 81 kr

4. BpoyHOBCKUM JBUKEHUEM HA3bIBAETCS

1) ymopsaoYeHHOE IBMXKEHHE CIIOCB KUAKOCTH (MJIH ra3a)

2) YHOPSIOYCHHOE JBMYKCHUE TBEP/IbIX YACTHUI] BEIIECTBA, B3BEIICHHBIX B XKHIKOCTH (MJIU ra3e)

3) KOHBEKIMOHHOE JBIKCHUE CJIOCB YKHJIKOCTHU TPH €¢ HarpeBaHUH

4) XaoTHUYECKOE JIBUKCHHUE TBEP/IbIX YaCTHIIBEIECTBA, B3BSIICHHBIX B )KUAKOCTH (MK Ta3e)

5. B mporiecce sxcniepuMeHTa ra3 oTAajl OKpy»Karolel cpeie KOJIMYeCTBO TeIoThl, paBHoe 3 k/[x. [Ipu aToM BHYTpeHHss SHEprus rasa
ymenbmunack Ha 13 k/[x. CnenoBaTenbHO, Ta3 pacuIupUiICs, COBEPIIUB pa- 00Ty

1) 3 x/x 2) 10 x/x 3) 13 x/Ix 4) 16 xJlx

6. Kak n3zmennrcs cuia KYJIOHOBCKOI'O B3aI/IMO)IeI\/IICTBI/ISI ABYX TOYCYHBIX 3aps’KCH- HbIX TCJ ITPH YBCIUYCHHUU PaCCTOAHUA MEKIY HUMU B 3
pasa M yBeJIMUCHHH 3apsaaoHOro 13 Te B 3 pasa?

1) yBenuunrcs B 27 pa3
2) yBeanuutcs B 9 pa3
3) HEe U3MEHUTCS

4) ymeHsIIHTCs B 3 pasa

7. Cuna Toka B mpoBOJAHUKE MocTosiHHA upaBHa 0,5 A. 3a 20 MUHYT 110 MPOBOJHUKY MPOUJIET 3apsi
1) 600 Kin 2)40 Kn 3) 100 Kin 4) 10 Kn

8. lllapsl Mmaccamu 6 U 4 KT, IBIKYIIHUECSIHABCTPEUY APYT IPYTY CO CKOPOCTHIO 2 M/C Ka)IbIii OTHOCUTENBHO 3eMITH, COYIapSIOTCS, MOCIe
4ero ABIXKYTCA BMecTe. Onpenenure, Kakoe KOJIMYECTBO TEIUIOTHI BEIACTUTCS B pe3yJIbTaTe COYAapEHUS.

KonTtpoJsbHas padora nmo teme «MarHuTHoe moJie. JJIeKTPOMATHUTHASI MHAY KIS,
I BapuaHnr.
1 YeMy paBHAa HHAYKTUBHOCTb IPOBOJIOYHON PAMKH, €CIIM MPH CUJIE TOKA 2 A B paMKe BO3HMKAeT MarHUTHBINA MOTOK, paBHbIN § BO?
2 Kakoit nomxHa ObITh CHJIa TOKA B KaTYIIKe ¢ MHAYKTUBHOCTBIO 1 I'H, 4TOOBI SHEprus 1moJis okazajuach paBHOU 2 JIx?
3. B marautHOM nose ¢ uaaykuueit 0,5 Tin nepneHAnKyaspHO JIMHUAM HHIYKIUH CO CKOPOCTBIO 4 M/C ABMIKETCS MPOBOAHUK AUHOH 0,5
M. Yemy paBHa D/IC MHAYKIIMU B IPOBOJHUKE?



4. PamKy, II0mIa1b KOTOPO# paBHa 2 M2, IPOHM3BIBAIOT IMHUU HHIYKIIMM MATHUTHOTO MO Mo yriioM 60° K IIockocTd pamku. Uemy
paBeH MarHUTHBIN MMOTOK, IPOXOAIINM Yepe3 paMKy, €CIIM UHIYKIMsI MarHuTHOTO 1oJis 2 Ta?

S, 3a Kakoe BpeMsi MarHUTHBIM MOTOK M3MeHUTCs ¢ SMBO 10 1 MBO, eciiu B pe3ynbTaTe 3TOro H3MEHEHHS B KaTyIIKE CONPOTHBICHHEM
100 Owm, coneprkaieit 50 BUTKOB MPOBOJIa, YCTAHOBUTCSA MHAYKIMOHHBINA TOK cuioit 0,1 A?

II BapuanT.
1. Haiitu cuity Toka B poBOAsIILIEM KOHTYpe ¢ MHAYKTUBHOCTBIO 0,5 I'H, eciiu €€ npoHn3bIBaeT MarHUTHBIN OTOK, paBHbIN 2 BO.
2. Cuna toka B Karymke 5 A. [Ipu kakoit HHIYKTUBHOCTH KAaTYyLIKU SHEPrusi €€ MarHUTHOTO NoJisg OyaeT paBHa 25 J[x?
3. KakxoBa MarHuTHas MHIyKIUS 110JIs, €CJINA NIPU ABMKEHUW IPOBOIHUKA JIMHONW 1 M NEpHEeHANKYIISIPHO JIMHUAM MarHMTHOTO IIOJIS CO
ckopoctbio 0,5 M/c B HéM BozHUKaeT DJ]C unaykuuu 3 B?
4, Haiitu momane pamMku, B KOTOPO BOSHUKAET MarHUTHBIN MOTOK 7 B6. Pamka HaxoauTcst B MAarHUTHOM T0Ji€ ¢ MHAyKIuein 2 T,
MpUYEM JTMHUU UHAYKUUN 00pa3yioT yroia 45°K miomaam paMKy.
5. B npoBoJI0OYHOE KOJIBLO BCTABUIIM MATHUT, TIPH 3TOM T10 KOJIbILy pomén 3apsaz 2-10™ K. Onpesienure MarHUTHBIA OTOK,

MEPECEKAOIINM KOJIBIIO, €CIIU CONpOoTHBIEHHE Koybia 30 Om.
KonTposbHas padora no teme «Kosie0anusi 1 BOJTHBI».
I BapuaHT.
1. MarepuanpHas Touka 3a 1 muH coBepimia 300 konebanuii. Haiitu mepro 1 9actoTy KojieOaHui.
2. KakoBa gimHa MaTeMaTHYECKOro MasiTHUKA, e€ciy 3a 12 ¢ oH JenaeT 6 MOJHBIX KojacOaHuii?
3. Onpenenvure HAYKTUBHOCTh KaTYIIKU KOJ1e0aTeIbHOTO KOHTYpa, ecii EMKOCTh KOHJeHcaTopa paBHa 5 MKD, a mepuoj kojaedaHui
0,001 c.
4 3HaueHHe CHIIBI TOKA 3aaH0 ypaBHeHreM i1=0.28sin50xnt. OnpenenuTh aMIIMTYLy CHIIBI TOKA, YaCTOTY U IIEPUO/I.
5 Hamnpspkenue Ha 3akuMax BTOPUYHOKM OOMOTKH IMOHKXKaromero Tpancdopmartopa 60 B, cuna Toka Bo BropuuHoi nenu 40 A.
[TepBuunas 0OMOTKa BKJIFOUEHA B 1Ienb ¢ HanpsbkenueM 240 B. Haitaure cuny Toka B mepBUYHON OOMOTKE.

Il Bapuanr.
1. MarepuanpHas Touka koseosaercs ¢ yacrotoi 10 xI'm. OnpenenuTs nepuo KoseOaHuii 1 YuciIo Kojaebanus 3a 1 MUHYTY.
2. Haiiti maccy rpysa, KoTopblii Ha ipyxuHe xk&éctrkocTbio 250 H/M aenaet 20 xonebanuii 3a 16 c.
3. NHIyKTUBHOCTb KaTYIIKK KojlebaTenbHoro koutypa 510 T'n. Tpebyercs HaCTpOUThL 3TOT KOHTYp Ha yacToTy 1| MI'n. KakoBa momkna
ObITh EMKOCTh KOHJIEHCATOPA B 3TOM KOHTYpe?
4. 3HaueHue HanpsHKeHus 3a1aHo ypaBHeHreM U=120c0s40xt. UeMy paBHa aMIUIUTY/1a HAIPSHXKEHUS, IEPUOJT U YacToTa?
5. CKOJBKO BUTKOB JIOJDKHA UIMETh BTOpHYHAsi 0OMOTKa TpaHcopMaTopa AJisl MOBbIIeHus Hanpsbkenus ot 220 B 1o 11xB, ecnu B

nepBUYHON 00MOTKe 20 BUTKOB?



KonTtpoabnas padora no teme «Onruka. Ocnossl CTO ».

I BapuaHr.
1. [Ipenmer HaxoauTCs HAa pacCTOSTHUM 12 cM OT paccenBaromei JIUH3bI, (JoKycHOe paccTosHue kotopoit 10 cM. Ha kakom paccrosiHun
HaxOJIUTCA OT JIMH3bI H300paxkeHne npeamera’? OxapakTepu3yiTe 3T0 n300paxeHue.
2. Haiity 1yiuHy BOJIHBI TONTy0O0TO 1IBETA, ECIIH €r0 4acToTa paBHa 6 - 10 T,
3. JIB€ KOrepeHTHbIE CBETOBBIE BOJIHBI IPUXOAT B HEKOTOPYIO TOUKY IPOCTPAHCTBA C Pa3HOCTHIO XoAa 2,25 MkM. KakoB pe3ynbrar
uHTEp(EPEHINH B 3TOM TOUKE, €CITU CBET 3eNEHBIN (rHa BOJTHBI 500 HM)?
4. [Ipu nonaganuu Ha AUPPAKIUOHHYIO PEIIETKY C MEPUOIOM 1 MKM MOHOXpOMAaTHUYECKOI BOJHBI MAaKCHMYM BTOPOTO MOPSIIKA BUJEH
noa yriaom 60° k Hopmanu. OnpenenuTs JJIMHY BOJIHBI IAAa0IIEro CBETa.
5. KakxoBa Macca MpOTOHa, JIETAIIETro co ckopocThio 0,8¢? Macca mokos npoTtoHna 1,7-1072 kr.

Il BapuaHT.

1. dokycHoe paccrosHue coduparomieit muH3bl 50 cm. [Ipenmer BeicoToi 1,2 cMm nomerni€x Ha pacctostHuu 60 cM oT UH3BL [ 1€ 1 Kakoi
BBICOTHI MOJTYYUTCS N300paKEHUE 3TOro npeamera’?
2. Haiiti yacToTy cCHHEro cBeTa, €ciii €ro JAJIMHA BOJIHBI paBHa 480 HM.
3. Pa3HocTh X011 JTy4yel OT IByX KOT€PEHTHBIX MICTOYHUKOB CBETA C IJIMHOU BOJIHBI 600 HM, CXOIAIIMXCS B HEKOTOPOM TOUKE, paBHA
1,5-10° m. KakoB pe3ynbraT HHTEpGhEPEHINH B 3TOH TOUKE?
4, Ha mudpakumnonnyto peméTky neprneHIuKyIsspHO MagaeT MOHOXpoMaTrdeckas BostHa 1imuHo# 500 HM. MakcuMyM 4eTBEPTOTO
nopsiaka Haomoaaercs mox yriaom 30°. Halitu nmepron nudpakiinOHHON pEmIETKH.
5. Jlst Habmro1aTensi, OTHOCUTEILHO KOTOPOTO CTEPIKEHb JIBIKETCS CO CKOpOCcThio 0,6C, ero arMHa okaszainack paBHo# 1,6 M. Haiitu

COOCTBEHHYIO JUIMHY CTEPIKHSI.



IIpome:xkyTounasi arrectanusi. UToroBasi KOHTpoJIbHasi padoTa.
I BapuaHnT.
1. JlnuHa aKTHBHOM 4acTH mpoBoaHuKa 20 cM. YT0JI MeX/Iy HalpaBJieHHeM TOKa M MHAyKIHel MarauTHOro mons pasen 90°. C kakoii cuoit
MarHuTHOE noJje ¢ uHaykuuen SOmTn neiicTByeT Ha MPOBOJIHUK, €CJIM CUila TOKa B HeM 10 A?

2. OnpenenuTe WHAYKTHBHOCTD KaTYIIKH, KOTOPYIO IIPH CUJIe TOKAa 6 A IPOHHU3BIBAET MarHUTHBIN MOTOK 120MBO.
3. YCTaHOBUTH COOTBETCTBUE!
A. MarHuTHbIN TOTOK 1. Tn
b. MaruuTtHasa nHIYyKOUS 2. Ik
B. UHIyKTUBHOCTH 3.Tu
4. BO
A b B

4. OauH pa3 METALTHIECKOE KOJIBIIO MAJaeT Ha CTOSIIUNA BEPTUKAIBHO MTOJIOCOBOM MarHMT Tak, YTO HAJIEBAE€TCS HA HETO, BTOPOH pa3 Tak, 4To
mpoJieTaeT MUMO Hero. [110CKoCTh KobIla B 000MX CiTy4yasx TOpU30HTaIbHA. TOK B KOJIBIIE

1) BoO3HHKaET B 000MX CITydasx
2) He BO3HHMKACT HU B OJTHOM U3 CITydacB
3) BO3HHUKAET TOJBKO B [IEPBOM CIIy4ae

4) BO3HHMKAET TOJHKO BO BTOPOM CiIydae

5. Haiimure DJIC naaykuuu B KOHTYpe, ecim 3a 0,01¢ MarHuTHbIN noToK yBenuumiics Ha 400 MBO.
6. DneKTpoOMarHuTHAs UHIYKIHS — 3TO:

1) siBneHue, XxapakTepu3ymolee AeCTBUEe MarHUTHOTO TOJISl Ha IBUKYIITHICS

3apsn;

2) siBJIeHHuE BO3HUKHOBEHHS B 3aMKHYTOM KOHTYpE JIEKTPUUECKOTO TOKa MPU

W3MEHEHUH MarHUTHOTO MOTOKA;

3)saBreHUE, XapaKTepU3yIoIlee IeHCTBUE MATHUTHOTO TOJIS HA TIPOBOJIHUK C

TOKOM.

7. MaTemaTHueckuil MasiTHUK COBEpIIIaeT CBOOOIHbIE TapMOHUYECKUE KoseOanus. Kakyto BeTUYHHY MOKHO OMIPENIEHUTh, €CIIH U3BECTHBI
muHa | v nepuon koneGanuii T MasTHUKA?



1) maccy m masTHUKA

2) ycKopeHue CBOOOHOTO MaeHHs

3) amrmumTyay A xosieOaHUN MasTHHKA

4) MaKCHMAJIbHYIO KHHETHUYECKYIO dHepruto Wy MasiTHUKa

8. Ha pucynke mokasan rpaduk 3aBUCIMOCTH CHJIBI TOKAa B METAITIMUYECKOM IIPOBOTHHUKE OT BpeMeHHu. OIpenennTe 4acToTy KojeOaHi ToKa.
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9. PaccrosiHue Mexay Ommkadmummu rpeOHsMu BosH 10M. KakoBa yacToTa yJapoB BOJIH O KOPITYC, €CJIM CKOPOCTh BOJIH 3 M/C ?
10. JIyd cBeTa majaeT Ha IUIOCKOE 3ePKaJI0. YTOII OTpasKeHHsI paBeH 24°. Yol M1y MaJatoliiM JIy9dOM U 3epKajIoM. ...
11. Ecnu npeaMeT HaXoIuTcst OT COOMPAIOIIEH JIMH3BI HA PACCTOSIHUU OOJIBINE ABOHOTO (POKYCHOTO PACCTOSHHUS, TO €r0 H300pakeHne

Oyner...
1 1 ! 1 S ] I

3F 2F F F 2F 3F

12. Kakoe onTudeckoe siBJICHUE OOBSICHSIET PAly’KHYI0 OKPACKY MBUIBHBIX ITY3bIPEii?
1) Qucnepcust  2) qudpaxkums  3) Uatepdepennms  4) [onspuzanus

13. HempepsiBHBIE (CIUIOMIHBIEC) CIEKTPHI AAIOT TEa, HAXOASIIUecs
A. TOTBKO B TBEPJIOM COCTOSIHUU MPHU OUEHB OOJBIINX TEMIIEpATypax;



b.B ra3006pa3H0M MOJICKYJIAPHOM COCTOSIHUH, B KOTOPOM MOJICKYJIbI HC CBA3aHbI NI ¢J1ab0 CBsI3aHBI

APYT € APYrom,
B. B ra3000pa3HOM aTOMapHOM COCTOSIHUH, B KOTOPOM aTOMBI PAKTUYECKH HE B3aUMOJIEHCTBYIOT
APYT € ApYrom;
I'. B TBEp1OM MIJIM KUJIKOM COCTOSIHUU, a TAKKE CUIIBHO CXKaThl€ T'a3bl
14. Kakoe u3 nepeyuciIeHHbIX HI)KE AIEKTPOMArHUTHBIX U3Iy4€HUN UMEEeT Hau00JIBIIYIO 4acToTy?

A. PagnoBOJIHEL.

b. Un¢pakpacHoe uzinydenue.

B. Buaumoe uznydeHue.

I'. YnbTpaduoneToBoe usiyueHue.

/1. PEHTreHOBCKO€ U3ITyYEHHUE.

15. Kakoe u3 npuBeAEHHBIX HUXKE BHIPAXKEHUI OIpeieNsieT MOHATHE AUCTIEpCHs?

A. HanoxeHne KOrepeHTHBIX BOJIH.
b. PaznoxxeHune cBeTa B CIEKTP MPHU MPETOMIICHUN.
B. TlpeoOpazoBaHue eCTECTBEHHOTO CBETA B IUIOCKOTIOJISIPU30BAHHBIM.
I'. Orubanue BoJIHOM NPENATCTBUIL.
J. HactTuyHOE OTpaKeHHE CBETA Ha pa3felie ABYX Cpel.

16. HanmucaTp HenocTaromme 0003HauYeHUs B CISAYIONIEH SIEPHON peaKIuu:
?2+H ! = 1,Mg? + o He?
17. Atom Hatpus 11Na?® comepxut

1) 11 nporonos, 23 HeiirpoHa u 34 37eKTpOHA
2) 23 npotona, 11 HeliTpoHOB U 11 311€KTPOHOB
3) 12 nporoHos, 11 HeHTPOHOB K 12 3EKTPOHOB
4) 11 npotoHoB, 12 HeWTpOHOB U 11 31IEKTPOHOB

18. Onpenenure, Kakue U3 peakiyii Ha3bIBAIOT TEPMOSIIEPHBIMU
A. Peakuuu neneHus JIETKUX e
b. Peakuuu neneHus TSOKENBIX saaep
B. Peakuuu cuHTe3a MEXAY JIETKUMU SApAMU
I'. Peakuuu cuHTE3a MEXAY TSKEIBIMU IpaMu
II Bapuanr.
1. Tlo karymike npoTekaeT TOK, CO3JA0NIUIl MarHUTHOE Tosie sHeprueit 5 Jhx. MaruuTHsli notok yepes karymky 10 B6. Haiitu cuity Toka



2. OmnpenenuTe CUILY TOKA, MPOXOISIIETO MO MPSMOJIMHEHHOMY IPOBOAHUKY, EPIIEHANKYIIPHOMY OJTHOPOTHOMY MarHUTHOMY TIOJIIO, €CIIH Ha
aKTUBHYIO 4acTh IpoBoAHMKA JIMHON 10 cm nelictByet cuna B 50 H npu marautHoi naaykuuu 20 Ti.
3. YCTaHOBUTH COOTBETCTBUE!

A.MarauTtHas HHIYKIUS 1.Tun

b. MHIyKTUBHOCTH 2. Tn

B. MaruuTHbIi IOTOK 3.A
4. B0

A b B

4. OI[I/IH pa3 HOJ'IOCOBOfI MartguTr 11agac€T CKBO3b HECIIOJBUXHOC METAJINIMYCCKOC KOJIBIIO OXKHBIM ITIOJITFOCOM BHU3, BTOpOI\/’I pa3 CeBepHI)IM
noJirocoM BHHU3. TOK B KOJIBIIE

1) BO3HHKaeT B 000MX CIydasx
2) He BO3HHMKAECT HU B OJTHOM U3 CITydacB
3) BO3HHKAaCT TOJILKO B IIEPBOM CIIydae

4) BO3HHMKAET TOJHKO BO BTOPOM CIIydae
5. Uemy paBHO M3MEHEHHE MarHUTHOTO TTOTOKa B KOHTYpe 3a 0,04c¢, eciiu mpu 3ToM Bo3HUKIa D/IC nnnykiuu §B?

6. MHAyKIMOHHBIA TOK BO3HUKAET B JIIOOOM 3aMKHYTOM MPOBOSAIIEM KOHTYpE,
€CIIU:
1) KonTyp Haxoaurtcs B OIHOPOJHOM MarHUTHOM IOJIE;
2) KoHTyp ABHKETCSl IOCTYNATENbHO B OJJHOPOJHOM MarHUTHOM II0JIE;
3) M3MeHseTCsl MAarHUTHBIN TIOTOK, MMPOHU3BIBAIOIINMA KOHTYD.

7. Kak uameHuTcs nepmopn marnbix konebaHuii MateMaTU4ecKoro MasiTHKa, ecnv ero AnvHy yBenuuuTb B 4 pasa?

1)  yBemuuutcs B 4 paza  2) yBeaHUHUTCA B 2 paza  3) yMEHBUIUTCS B 4 pa3ad) yMEHBIIUTCS B 2 pa3a

8. Ha pucynke nokasan rpaduk 3aBUCMMOCTH CHJIbI TOKa B METANIMYECKOM MTPOBOHHUKE OT BpeMeHu. OmpenenuTe aMIUIUTYAy KoJieOaH i
TOKa
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9. JInHaMUK MOJKITFOYEH K BBIXOY 3BYKOBOTO TeHeparopa. Yacrora konebanuit 170 ['m. Onpenenvre AMHY 3ByKOBOW BOJIHBI B BO3JIyXE, 3HAS,
YTO CKOPOCTh 3BYKOBOM BOJIHBI B Bo3ayxe 340 m/c.

10. JIyu cBeTa majgaet Ha MJIOCKOE 3epPKaI0. YTOJI OTpaxeHus paBeH 12°. Yroyr Mex 1y MaJaroniiuM JIyd9oM | 3epKaJIOM. ..

11. PaccrosiHue OT mpenMeTa 0 SKpaHa, TJIe MoIydaeTcsl 4eTKoe n3o0pakenue npeamera, 4 M. M3o0pakenns B 3 paza 0oJibiiie caMoro
npeameTta. Haitaure GpokycHOE pacCTOSIHUE JIMH3HI.

12. Kakoe siBJIeHHE TOKA3bIBAET, YTO CBET — ATO MOTEpEYHast BOJIHA?

1) Aucnepcust  2) Audpakuust 3) Unrepdepenuus 4) [lonspuzanus

13. BemecTBo B ra3000pa3HOM aTOMapHOM COCTOSIHHH JIa€T:

A. HENPEpbIBHBIN CHEKTP U3TydeHUs b. TMHENYaThlil CIEKTP U3ITyYEHUS

B. nosocarslii ciekTp uzinydeHus . CIUIONIHOM CIIEKTP MOTJIONIEHUS

JI.moJstocaTslii CIIEKTp MOTJIONICHUS

14. CrexTpanbHbIN aHAINU3 TO3BOJISIET ONPEICIIUTD!

A. XuMu4eckHil coctaB BemlecTBa; b. ckopocTs aBmkeHus tena; B. o0obeMm Tena;

I'. maccy Tena; [I. temnepatypy tena; E. naBnenue Bo3ayxa.

15. T'enepatop BY pabotaer Ha yactore 150 MI'n. [lyinHa BOJIHBI 3JIEKTPOMArHUTHOTO M3JIy4eHUs PaBHA. ..

16. Kaxoe u3 Tpex TUNOB u3iydyeHui ( o-, - WM y-u3nydeHue) obnagaer HauOobIlel MPOHUKAOIIEH CHOCOOHOCThIO?

1) o -usnydeHue
2) P -usnydeHue
3) y -usnyveHue



4) Bce MPUMEPHO B OJMHAKOBOW CTEIICHU

17. OnbiTel O. Pesepdopaa mo paccesHUIO o-4acTHUIl ITOKA3alH, YTO
A. 1I0YTH BCsl Macca aTOMa COCPENOTOYEHA B S7pPE.
B. si1po uMeeT NoJI0KUTENBHBIN 3apsi.

Kakoe(-ue) u3 yreepxaeHuil npaBuibHO(-bl)?

1) Ttosbko A
2) Tonbko b
3) uA,ub
4) wvu A, Hu b

18. Atom Marmms 12Mg%* conepxur. ..
IIPOTOHOB-... ; HEHTPOHOB-. ...; JIEKTPOHOB-. ..

Kputepum oueHMBaHUA KOHTPO/IbHbIX paboT:

Bxoanas k.p. 0-23amanus- «2», 3-4 3amaHus- «3», 5-6 3amanusi- «4», 7-8 3aganuii- «5»

Ne2 0-23aganus- «2», 3 3aganuia- «3», 4 3amanusd- «4», 5 3agaHuii- «b»

Ne3 0-23aganus- «2», 3 3aganuda- «3», 4 3amanusd- «4», 5 3agaHuii- «5»

Ned 0-23aganus- «2», 3 3aganud- «3», 4 3amanusd- «4», 5 3agaHuii- «b»

HroroBas k.p.. 0-83amanus- «2», 9-12 3amanus- «3», 13-16 3aganus- «4», 17-18 3aganuii- «5»
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