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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHON porpaMmsbl, peactaBieHHbIX B DI'OC COO, a Takxke ¢ yaérom deaepaaTbHon
paboueiil mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma o ¢u3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHEro 0O0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMYHOCTHBIE, METANpeIMETHbIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
peaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYXKaroLIeM MUDE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
NpUMEHEHNE PU3NYECKUX 3HAHUI ONpeeIIIeT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3aJJaHHBIMH CBOWCTBaMHM U Ipyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIAJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAYyYHOW KapTHHBI MUpa oOydaroluxcsi, B (pOpMHUpOBAHUE YMEHUN NPUMEHSTh
Hay4YHBI METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIMIIBI €0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (PU3HKH OObEIUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana (GU3NYecKoi HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUSL (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUH U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, U ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4aCTHHUKaMU 00pa3oBaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaKk W HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3UUECKOW MOJCIH JJISi CUTYallMH IMPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKHU WM B YCIOBHUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTeCTBEHHO-HAYYHOro Iukia. B xabunere (usmku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o Gpu3nKe YIeHUIECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIMIOHHOE 000PY/I0BaHHE.
JeMoHCTpaliioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00ECHedrBaeT MOCTAHOBKY MEPEYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
IMIUPHUUYECKUX U (PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMCHCHHH.
JlaboparopHoe 000pyaOBaHHE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYEeCKHX KOMILUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1TabOpaTOpHOro 0O0OpyNOBaHMS JIOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (dopMupoBaHHE HHTEpPeca M CTPEMJICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYEHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiibTaTa M3y4YeHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHA.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (PU3UKY, STEKTPOUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3a/JlaHHON (u3mueckoit
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS W TPOBEACHUS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henenio), B 11 kinacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme mo (Gusnke nepeueHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. HayuHble MeToabl MO3HaHUS OKpy»Karouero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MopnenupoBanue Qu3uveckux sBIeHHU W mporeccoB. Hayunbie runores3sl. Ousnueckue
3aKOHBI U TeOpUH. [ paHUIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUTT COOTBETCTBHSI.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
AHanorosbie U TU(POBBIE U3IMEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUNKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka



Mexanndeckoe paBukeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUalbHOM TOUYKH, UX MPOEKIMH HAa OCU CHUCTeMbl KoopauHaT. CloKeHHe nepeMenieHul U
CJII0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE UM paBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuueliHoe nBuxeHUe. J[BH)KeHHME MaTepuaibHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JJMHEMHAsA CKOpOcTh. [lepruoa u yacrora
oOparenus. LlenTpocTpeMuTensHOE YCKOPEHUE.

TexHu4eckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUOMETP, ABUKEHUE CHAPSI0B,
LEIHbIE U pEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALM KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSL.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM INPOCTPAHCTBE.

Hab6monenue neukenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHune HepaBHOMEPHOTO JBHIKECHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXY ITYTAMU, IPOUICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHbIE IPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JIBM)KEHUHM C HayalbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus teaa, OpOIMIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurensHOCTH ['anuites. Ilepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
oTcUéra.

Macca Tema. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HbproTOHA 11711 MarepraibHbIX TOYEK.

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

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

Tpenue. Buasl Tpenus (1mokosi, CKoybkeHus, kauenus ). Cuia tpenusi. Cyxoe tpenue. Cumna
TPEHHsI CKONbXKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBIEHUS TIPU
JBUKEHUHU TeJa B )KUIKOCTH WJIU rase.

[TocTymarensHOE U BpamareabHOe ABHKEHNE a0COTIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpanieHus. [1neyo cusbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA W NPAKTUUYECKOE NPUMEHEHHUE: TMOJIIMIHUKA, IBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akoH HeroTOHA.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

WzyueHnue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMbl MaTepUAIbHBIX TOYeK. IMITynbC CHIIbI U
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus MmaTepuaibHONW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETUYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHrne aOCOJIOTHO HEYNPYroro yjapa € IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M PabOTHI CUJIBI C W3MEHEHHEM MEXaHMYeCKOW SHEpruu Tena Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHME.
BpoyHnoBckoe nemxkenue. uddy3us. Xapaktep IBUKESHHS U B3aUMOACHCTBUS YaCTHUIl BEIIECTBA.
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPBIX TEJ U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mozenel. Macca u pazmepsl mosiekyn. KonnyectBo BemectBa. [locrosiHaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanbHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOM SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon /lansrona. M3onponeccsl B HAEAIIBHOM ra3e ¢ MOCTOSIHHBIM



KOJIMYECTBOM BelllecTBa. ['paduueckoe MpencTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

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

OnbiTe! 0 AU PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, HIUTIOCTpUPYIOLIAs NPUPOLY JaBIEHUS ra3a Ha CTEHKH COoCya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpEHUU 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUSL Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
uJeanbHOro ra3a. Buasl Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIyYeHHE. Y IebHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MIpH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs npoieccoB B MpUpPO/IE.

TennoBeie MamuHbl. [IpuHIUIIBL [EHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHUECKHUEe TPOOIEMbI TEMJI0IHEPTeTHKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja NMpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKH IIOJ] AEUCTBUEM CKATOT0 BO3/yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe MyTEM TpeHUs
(BM1€OIEMOHCTpALIHS).

W3meHeHne BHYTpEHHEH aHepruu (TemrepaTypsl) Tela Npu Terionepeaaye.

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

Mozenu mapoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOPaHusl, pEaKTUBHOI'O IBUTaTEIsl.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHAeHcanus. Mcnapenue u kuneHne. AGCONIOTHAS U OTHOCUTENIbHAs
BJIQKHOCTh Bo3/ayxa. HaceleHHbI map. YaenbHas TeIuioTa mapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne u kpuctannusanus. Y aeiapHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuuyeckue yCTpOHCTBA W MPAKTUUYECKOE NPUMEHEHHE: THUTPOMETP M IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUA COBPCMCHHBIX MATCPUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAUTMYECKOTO BEIIECTBA.
JleMOHCTpamus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Ted. OJNEKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS NEKTPUIECKOTO 3aps/a.

Bzaumopeiictue 3apsnoB. 3akoH Kymona. ToudeyHbld  AIIEKTPUYECKHI  3apsi.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cyneprno3unuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocratudeckoro noss. [lorenuan. Pasnocts notennuanos. [IpoBogauku
U IUBJICKTPUKH B DJIEKTPOCTATHUECKOM ToJie. [ludnekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIl, 3JIEKTPOMETP,
AIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEll.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH MIIOCKOT0 KOHAEHCATOpa OT IUIOMIAIA TIACTHH, PACCTOSTHUS
MEXIy HUMH U TUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu ¢ paznuunpix cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS BJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [1locTOSIHHBIH TOK.

HaHp}I)KCHI/IC. 3axon Oma JJId ydacCTKa LCIIN.

BHeKTpI/I'-IeCKoe COITPOTUBJICHUC. Y nenpHOE COITPOTUBJICHHUE BCIICCTBA.
HOCJ’IG}IOB&T@J’ILHO@, napaajiCJIbHOC, CMCIIAHHOC COCAMHCHNUE ITPOBOJHHUKOB.

PaGora QJICKTPHUICCKOIr'0 TOKA. 3akoH I[)KOYJBI—.HCHLIEL MOIIHOCTB SJICKTPUYICCKOTO TOKA.



DNEKTPOABUKYIAs CUJIA U BHYTPEHHEE CONIPOTUBIICHUE NCTOYHUKA TOKA. 3aKoH Oma aiis
MIOJTHOM (3aMKHYTOH) 3yIeKTpruecKkoil 1ienu. KopoTkoe 3amMbIKaHHe.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOPAax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAsS
Jucconuanus. JNEeKTPOIIn3.

DneKTpuuecKuil ToK B ra3zax. CaMOCTOSITENbHBIN U HECAMOCTOATENbHBINA pa3psaa. MoiaHusL.
IIna3zma.

TexHHUYEeCKHE yCTPOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHM TOKa, DJIEKTPOHArpeBaTelIbHble MPHOOPBI, 3IEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAaKyyMHBIH  JHON, TEPMHUCTOPHI M  (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOe COeJMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHne 3IeKTPOABMKYLIEH cuilbl. KOpOTKOe 3aMblKaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue aIeKTpOABMIKYILEN CHIIBI MICTOYHUKA TOKA ¥ €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCyLIECTBISiETCS C yYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMUMHA, 3aKOH, Teopus, HaOIroAeHue,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHre CUCTeMbl YpaBHEHUH, IMHENHHas pyHK1MsI, Tapaboia, runepoona,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUIOHOMETPUUECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKLIUU HAa OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHE B )KUBOW mMpupone, 1uddys3us, ocMoc, TEII000MeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIayH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEW M Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJbBaHUKA.

Teoepagpus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUe JBIKCHUM C UCIIOJIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alliuTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATrPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpomMazZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
Bekrop maruuTHOM MHAYKIMU. [I[pUHIUIT CyNIeprio3uMA MarHUTHBIX MOJICH. JINHUYM MarHUTHOM
uHayKuy. KapTtuna muHui MarHUTHOW MHYKIIUH TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 10JIe TPOBOJAHUKA C TOKOM. KapThHa NWHMA MHAYKIIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzaumoenicTBue NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuwia Jlopenna, e€ MOAynbp MW HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

SIBneHue HneKTpOMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHaykiuu dapayes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa HHIYKIUU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHIIa CAMOMHTYKITUH.

DHeprusi MarHuTHOTO TOJIsI KATYIITKA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
ANEKTPOMATHUTBI, 3JIEKTPOJBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS ME€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.



SBrIeHNE CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHble KOJ1€0AHU

KonebarenbHas cucrema. CBoOojgHble MexaHMueckue KoseOaHus. ['apmoHuueckue
konebanus. Ilepumon, dactora, amrmumryna u ¢asza kosnebanuid. IIpyXKMHHBIH MasSTHHK.
MareMaTHuecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanuii. [IpeBpaiienne sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B UACATBHOM
KOJIOATEeIbHOM KOHTYype. AHAJNOTHS MEXKJy MEXaHHWYECKUMH H  DJIEKTPOMAarHUTHBIMH
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATHLHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXJeHHble MeXaHHUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemennbIil ToK. CUHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepemaya U NOTPEOJIEHUE 3IEKTPUUECKOW HSHEPIUU.
OKOJIOTUYECKME PUCKH MpU IPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonb3zoBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpoiiCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TeHEepaTOp INEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHUeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6monenue pezonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa UM HalpsDKEHMsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocienoBaTeIbHOM COEAMHEHHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBaHne MEpEMEHHOIO TOKa B ILENM W3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacpocTpaHeHus
U JuHa BojHbL. [lomepeuHble M MpoOAOJdbHbIE BONHBL. MHTepdepeHums u nudpaxuus
MEXAHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3JIy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosgHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, noispuzauus, audpakuus, wuHreppepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanms.

DNIEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH Cpeibl.

TexHu4yeckue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YIbTPA3BYKOBas JIMarHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE MOTMEPEYHBIX U MPOJIOJIHHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsiI3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIMTYAOM W YacTOTOU
KoJie0aHui.

HccnenoBaHnne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJisipu3anus, tudpakius, HHTepEpPCHITHS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHeHHe CBEeTa B OHOPOIHON cperie.
JIyu cBera. ToUeUHBIM UCTOYHUK CBETA.

Otpakenue cBeTa. 3akOHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucnepcus ceeta. CiioxxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatomue ¥ paccewBaroniye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHiia TOHKOW NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PAaCCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Hutepdepennus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHUYeCKHe YCTPONCTBA M TPAKTUUYECKOE TPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJJOKOHHAs ONTHKA, TU(PPAKITMOHHAS PEIIETKa,
MOJISIPOU.

Llemoncmpayuu



[IpamonuHeiHOE pacnpoCTpaHEHUE, OTPAKEHHE M TMpejaomiieHue cBeta. OnTu4yeckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne untepdepeHium cera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue nokaszaresns IpeaoMIICHHUS CTEKIIa.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIBHOCTH: HWHBAapPUAHTHOCTh MOIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPT U TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrusi U UMIYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitHa 1 poroadpdexra. «KpacHas rpanuna» gorospdexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenera.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M TpPaKTHUECKOe NpUMEHeHHue: (poTorneMeHT, (POTONaTUHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTodQpeKT Ha YCTaHOBKE C IMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

Ceeronuon.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuul. IlnmanerapHas
mojens atoMa. Iloctynarel bopa. znyuenue u nornomeHnue GOTOHOB MU MEepexoje aToMa ¢
OJIHOTO YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnexktpoB. CekTp ypOBHEN SJHEPIMHU aTOMa BOIOPOIA.

BosHoBBIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW Tyalu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHHUE.



TexHuueckne yCTpOWMCTBAa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPAIbHBIN aHaIu3
(ciexTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habntonenue nuHeRvaTsix CIEKTPOB U3TYyUCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue TMHEHYaToOro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, JOKa3bIBAIOIIMNE CJI0KHOCTb CTPOEHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnpiTel Pesepdopna no onpeneneHnio coctaBa paauoakTUBHOrO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BiusHue paqnoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. HykionHas monens spa ['eitsen6epra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaa. ['amma-usiyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKTHI AI€PHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTaIbHbIE B3auMoecTBUsA. EqMHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHuyeckne ycTpoiicTBa M NpPaKTHYECKOE MPHUMEHEHHE: A03uMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTHs aCTPOHOMMH. [IpUKiIagHOE 1 MUPOBO33pEHUECKOE 3HAaUEHUE ACTPOHOMMUHU.
Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/1bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.
CounHeuHas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrtounuk sneprum ConHua u 3BE3A. 3BE3ABI, HX

OCHOBHBIC XapPaKTCPUCTHUKH. I[I/IarpaMMa ((CHCKTpaHBHBIﬁ KJ1aCC — CBCTUMOCTDB». 3Bé3IU>I IJIaBHOM

noCJICaA0BAaTCIBbHOCTH. 3aBUCHMOCTb «Mmacca - CBCTHUMOCTBH» JJIA 3BE3] rJ1aBHOM

MOCJIEA0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEeMEHHBIE NPEACTABICHUS O
MPOUCXO0XKACHUU U ABOMOIMU CoJIHIIA U 3BE3/1. DTaMbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bospioro B3peiBa. PenMKkTOBOE H3TydYEeHHE.

MacmtaOHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.



Yyenuueckue nabnooenus

HabmioneHust HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKECHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6nronenus B teneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
3TUYECKOH chepax 1eaTeTbHOCTH YeI0BeKa, poJib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOM
HAyYyHOW KapTHHE MHUpa, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU TPEACTABICHUN O
¢u3nveckoil kKapTuHe MUPA, MECTO (PU3MUECKON KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX IIPEACTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBS3H

Uzyuenue xypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocyliecTBIsieTCS € Y4ETOM
COJIEp/KaTEeNIbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABIICHUE, HAy4YHBIH (DakT, rumore3a, (u3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIIOICHHE,
HKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIUH,
NPU3HAKHA TOJ00HS TPEYTOJILHUKOB, OTPeAeTIeHNE TUIOMIAIN TUIOCKUX GUTyp B 00BEMa Tell.

buonozus: anekrpudeckue BJICHUS B )KUBOU MPUPOJIE, KosieOaTeNbHbIE IBUKEHUS B )KUBOI
MPUPOJE, ONITUYECKHE SIBJICHUS B AKUBOM IPUPOAE, NEHCTBUE paaralliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpoe€HHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyJ, (poTOChEMKA 3eMHOI
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpead, T€HEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHoro mpenmera «®duszmka» Ha ypoBHE CpeaHEro oOIero oOpa3oBaHM
(6a30BBIf  YpPOBEHB) JIODKHO  OOECHEUHUTh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYarolUXCsl pyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
NO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM pOCCHilcKoro oOIecTna,



pacuIMpeHre *U3HEHHOTO OIbITa U OMNbITA AESATEIbHOCTH B IPOLECCE PEAN3aLUU OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'PaKAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNUCKHUX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOIO TIOBEJICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K Pa3InYHBIM chepam mpodheccuoHaIbHOM AeITeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
C (QU3MKOM M TEXHHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIN BbIOOp Oynymied mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAaCTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HaHHE TIJI00AJIBHOTO XapakTepa
HKOJIOTHUECKUX MpobIeMm;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUI B OKPYXKAIOIIEH CpeJie Ha OCHOBE 3HAHUS LIEJEi
YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

OCO3HAHME IIEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B MPOIIECCe U3YUeHUsS! (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO M HUCCIIEI0BATENbCKYIO JIEATENbHOCTh HHANBHUIYAIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC NeHCTBHUS



Ba3oBble Jlornueckue AeicTBHSA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIIATh LENU AeSTeIbHOCTH, 33/]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATHh COOTBETCTBHUE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE NPU PELUICHUH KU3HEHHBIX POOIIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHATUSIMH W MeToAamu (pu3mdeckoi
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYSHUIO HOBOTO 3HAHMS, €ro HHTEPIpETallvu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ PEIICHHs], HAXOAUTh apTyMEHTHI JJI JOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH MOJTYYECHHBIE B X0/I€ PEIICHUS 3a/1a4H PE3YIbTaThl, KDUTHUECKU OLIEHUBAThH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4u B 00pa30BaTEIbHOM JACSITEIHHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4YeHUs WHOOpMAIMU (PU3HUECKOTO COACPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATHU3alUIl0 U
MHTEPIIPETANIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH H(OPMAITUH;

WCIIOJIB30BaTh CpPENCTBA HWH()POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHUH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;

CO371aBaTh TEKCThI (PU3UUYECKOTO COJEPKaHHMS B pPa3NUYHBIX (opmaTax C y4ETOM
Ha3Ha4YeHUs THPOPMAITUH U 11eJI€BON ayAUTOPUH, BEIOHpAst ONTUMAIBHYIO (POpMY MpencTaBIeHUS
Y BU3YyaJu3alliu.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX IEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUH
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PabOTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 YJaCTHHKA KOMaHbl B OOLIUH pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IMO3UTUBHOE CTPATETMUECKOE I[IOBEJCHUE B PA3JIUYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATEIBHYIO NEATENLHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATEJIBHO COCTABJIATH IUIAH PEUICHUS] PAaCUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacuIupsTh paMK1 y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peLIeHHE;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
Croco0CTBOBATH (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIULINH B 00J1aCTH (PU3UKHU, TTOCTOSIHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISM;
BIIAJICTh HAaBBIKAMHU MO3HABATEILHON PEeIIEKCUN KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUMN
Y MBICIIUTENIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
UCIIONIb30BaTh PUEMBI peICeKCHH JIJIS OLIEHKH CUTYaIli, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB JIEITEIILHOCTH;
MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;
MPU3HABaTh CBOE MPABO W MPABO JAPYTUX HA OMIUOKH.
B mporecce qocTrkeHUs TMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI MIPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOIIero oOpa3oBaHus y OOyYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aalTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEeMIICHHE K JOCTIDKCHHUIO TENIM U YCIeXy,
ONTHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIIMOHAILHOE COCTOSHUE IPYTUX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

HPEAMETHBLIE PE3YJIbTATHBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEpax poiib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHHl, B MPAKTHUECKOI
JIeITEeIILHOCTH JIFOICH

VUUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (PU3NYCCKUX MOJENCH: MaTephalibHas
TOYKa, MHEepUHUAIbHAS CHCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO0, UACATbHBIA Tra3, MOJEIU
CTPOECHHS Ta30B, )KUJIKOCTEH M TBEPABIX T, TOUCYHBIA DIEKTPUUECKHUH 3apsl MpU PElIeHUU
dbu3nUecKux 3a1a4;

pacnio3HaBaTh (U3NYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIeCTBA M DIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMPSMOJMHENHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKEHUE 10 OKPY)KHOCTH, MHEPIHS, B3auMoieicTBrE Tel, 1u(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOEHHE KUIKOCTEW M TBEPIBIX TeJl, K3MEHEHNE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKIACHUHN),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAlMs, IUIABICHUE, KPUCTAJIU3ALMS, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJIECHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXJly MapamMeTpaMu COCTOSHMS Tra3a B H30Ipoleccax, JIEKTpU3alus Tej, B3auMOJCHCTBHE
3aps/0B;

OTHCHIBATh MEXaHMUYECKOE JBIKEHUE, UCTOb3ys (PM3MUECKHe BETUYMHBI: KOOpIMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJla, UMIIYJIbC Tella, KHHETUYecKas
SHEprusi, NOTEHLMaIbHAs DSHEPIUs, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U eIMHUIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOLINE NAaHHYIO (PU3NYECKYIO BENUYUHY C JIPYTHMH
BEJTMYMHAMU;

ONKCHIBaTh H3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢usznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KHUHETHYecKas DSHEprus
XA0THUYECKOTO JABUKEHUS MOJIEKYJI, CPEAHEKBAJpaTU4YHAsT CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, kod(h(UIMEHT MOJe3HOrO IEHCTBUS TEIJIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX O0O0O3HAYEHWS M EAUHHIIBI, HAXOIUTh (OPMYJbI, CBS3bIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTUMU BEITUUUHAM;



ONMCHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M JJIEKTPUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsijl, 3JIEKTPUUYECKOE IOJIe,
HAnpspKEHHOCTh  IOJIS, IIOTEHLMAJ, PAa3sHOCTh IMOTEHLUMAIOB; IPU OIUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUMHY C APYTUMH BEIMUUHAMU;

aHaAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONb3yd (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroreHusd, |, |l u Ill 3axkonsr HbroTOHa, 3aK0H coxpaHeHuUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CHUJI, IIPUHIUIT
paBHOIIPaBUSl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUUECKOrO 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3ianyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YecKOoe BhIpaKEHHE U YCJIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIICAOBAHUIO (PU3MUECKUX SIBJICHUH M NPOLECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npobieMy/3agady ¥ THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 TPEAJIOKEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJIBL;

OCYILECTBIIATh MpPSIMbIE U KOCBEHHBbIE H3MEpPEeHHUs (GU3UYECKUX BEIUYHMH, NPU ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATHh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEJIMYMHAMH C UCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUll, NP 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHpPOBATH pPe3yJbTAThl MOJYy4YECHHOH
3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH B BUE TaOIMIl U rpauKOB, JeIaTh BBIBOBI 110 pe3ybTaTaM
UCCJIEJIOBAHUS,

coOnrofarh mnpaBuia O€30IaCHOrO TpyAa IMPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEe0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCIONb3ys
¢u3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHSI 3aJ1a4M BbIOUpATh (PU3NYECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pemaTth KayecTBEHHBbIE 3aJauM: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SIBIICHUS,

UCIIOJIb30BaTh MIPU pellIeHUH y4eOHBIX 3a/1au COBPEMEHHbIE HH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIs TIOUCKA, CTPYKTYpUPOBaHMs, HMHTEPIPETALUMU M NpEeACTaBiIeHUs y4eOHOW U HaydHO-
NOMYJSIPHOM MH(pOpMaIUH, TOTYYEHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHAJTM3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

IPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3HKE B TOBCEAHEBHOM KU3HU [ OOeCTieueHus
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBaMHU, JJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpejie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TpYONbl, palMOHAJIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAaHUPOBATh JEATENBHOCTH B



HECTaHJIaPTHBIX CUTYallUsAX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXKJIOTO M3 YYaCTHUKOB T'PYIIBI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
AIEKTPUYECKUH 3apsi], JIyd CBETa, TOUSUHBI HCTOUHUK CBETA, siIepHas MOJIeIb aTOMa, HYKJIOHHAS
MOJIENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
MHAYKLNS, JAEWCTBUE MAarHUTHOIO II0JII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apaf,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakiuus W TMOJNSIpU3aLUi CBETa, JUCIEPCUS CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONMCHIBATh U3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIAs CUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEepUOJ W 4YacToTa KoieOaHui B
K0JIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHME M ONTHUYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPaBUIBHO
TpPaKTOBaThb (PU3NYECKUI CMBICI MCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

OINUCBHIBATh M3YYEHHBbIE KBAaHTOBBIC SIBIICHUS W IPOLECCHl, HCHONb3Yysd (QU3NUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ TMojypacmnajia, SHEPIrHsl CBSI3U aTOMHBIX SJA€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHHs H
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETMUHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIB3Ys (PU3NYECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEJIBHOIO W IMAPAJUIENBHOIO  COEIMHEHUS
IIPOBOAHMKOB, 3aKkoH JDkoyns—JleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaKEHUs CBETa, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTodDPeKTa, 3aK0H COXpaHEHUS SIHEPTHH, 3aKOH COXPaHEHUS
MMITyJIbCa, 3aKOH COXPaHEHUs NIEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOIO YMCIIA,
noctyinatel bopa, 3akOH paguOaKTHMBHOIO pachajga, MpU 3ITOM pa3inyaTh CJIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHMIIbI, O00JIaCTH)
PUMEHUMOCTH;

OINpPEACIATh HAIPaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJS IPOBOAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBIMOJIHATh AKCIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SIBICHUH W TPOILECCOB C
UCTIOIb30BAHUEM  TPSIMBIX W KOCBEHHBIX HW3MEPEHUU: Tmpu 3TOM  (GOPMYITHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3 MPEAIOKEHHOTO
000pyI0BaHUsl, MPOBOUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPCHUs (PH3UYECKUX BEIWYHH, IMPH ITOM
BBIOMpATh ONTHMAIBHBIA CHOCOO M3MEPEHHS M HCIOJIb30BaTh HM3BECTHBIC METOJbI OLCHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPECHUH:
IPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBaTH PE3yJIbTAThl MOJTYYCHHOW 3aBUCHMOCTHU
(¢u3MyecKUX BENWYMH B BUJAE TaOmMI H TpaduKoB, AeiaTh BBIBOABI IO pE3yJbTaTaMm
UCCJICIOBAHHS;

coOuoaTh mMpaBmwia 0E30MacHOrO TpyAa TPU TPOBEICHHH HCCICAOBAaHUH B paMKax
y4eOHOTO OIKCIIEPUMEHTa, Y4eOHO-HCCIENIOBATEICKOW M  IMPOSKTHOW JIEATEIBHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTEIILHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYI0BAHUS;

pemiath pacu€THbIC 3aJa4d C SBHO 3aJIaHHON (DU3MYECKOW MOJENbBIO, HCIOJIb3YS
(u3uveckre 3aKOHbI ¥ IPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4l BHIOUPATh (PU3HUECKYIO
MOJICIIb, BBIICIATh (U3NYECKHE BEIMYUHBI U (OPMYJIbI, HEOOXOIMMBIC Uil €€ peIICHHS,
HPOBOJIUTH PACUYETHI M OLICHUBATH PEATbHOCTD MOJyYCHHOTO 3HAUCHUST (PU3MUYCCKOI BEITMYHMHBL;

peliarth KaueCTBEHHBIC 3a/1a4yM: BBICTPAMBATh JIOTMYECKH HEINPOTUBOPCYHMBYIO LIEMOYKY
paccyKICHU C OTIOPOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUCCKUE SBIICHHUS,

UCIIOJIB30BAaTh MPH PEIICHUH YYeOHBIX 33]1a4 COBPEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU
JUIs TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIPETALMU W MPEICTABJICHHS Y4YeOHOH W Hay4dHO-
HONYJISAPHOI HH(DOPMALIUH, TOTYIEHHOH 13 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATM3UPOBAThH
noJy4aeMyro HH(opMaIuio;

OOBSICHATH IPUHIIHUITBI ICHCTBHS MAIIMH, IPUOOPOB M TEXHUIECKUX YCTPOUCTB, pa3InyuaTh
YCJIOBUS UX 0€30IIaCHOTO MCIIOIb30BaHMS B TIOBCEJHEBHOW JKU3HH,

NPUBOINUTEH MPHUMEPHI BKJIaJa POCCHUHCKHX M 3apYOEIKHBIX yUEHBIX-(PHU3HUKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MIPOIIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHYECKUE 3HAHNUS N0 (PU3UKE B IOBCETHEBHOM JKU3HH JUIs1 0OeCTICUeHHSI
0€30MacHOCTH MPH OOpAICHUHU C IPUOOPAMH M TEXHUYECKHUMHU YCTPOMCTBAMH, JISi COXPAHCHUSI
3II0POBBS M COOJTIOICHUSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefe;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMUHBIX COIMATBHBIX POJICH, TUIAHUPOBATh paboTy
TPYIIbI, PaIlMOHAIBLHO paclpelneNaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIILHOCTH B
HECTaHJAPTHBIX CHUTYAIlMsX, aJICKBaTHO OIICHUBATH BKJIAJ KaXJIOTO W3 YYaCTHUKOB TIPYIIIBI B
pelIeHHE paccMaTpUBaeMOil POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > 1 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 0 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 1 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pazgea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MCKTPOCTATHKA 10 0 1 https://m.edso0.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 2
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2 1
OBILIEE KOJIMYECTBO YACOB I1O 68 5 10
I[MTPOT'PAMME
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB 1 TeM uudpoBbIe
Ne ni/m P Kourpoabubie IIpakTHyeckue (1udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nosie. DIeKTpPOMarHuTHAs 17 2 9 bubnnoreka [JOK
' VHIYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 17
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKkue U AIEKTPOMarHuTHBIE bubnuotexa [JOK
2.1 12 0 1
KoseOaHus https://m.edsoo.ru/7f41c97c
99 MexaHnyeckne U 3JIEKTPOMarHUTHbIE 10 1 0 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41c97c
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2.3 Ormruka

Hroro no pazneny

16

38

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

31 OCHOBBI cielIMaIBHON TEOPUHU 3 0 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 3
Paznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 htts://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
42 CTpoetiiie aToMa > 0 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMHOE 51pO 1 1 https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 22
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKH
bu6mmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 6 0 httos://m.edsoo.ru/7fA1c97c
Hroro no pa3zneny 6
Pa3nen 6. OGOBIIAIOUIEE IOBTOPEHUE
bubmuorexa [JOK
0.1 Obobuaromee nosropente 13 1 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 13
PesepBHOe Bpems 3
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ITOYPOYHOE IIVTAHUPOBAHUE

HNPUIIOXKEHHE 1

CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrponbnvie  Ipaxririeckie fllsyqennﬂ :)lﬁl()l;I;OBaTeJILHLIe
padoThI padoThI pecypesI
®u3nka — Hayka O MpUPOJE.
Hayunsie METO/TBI MO3HAHUS
OKPYKArOIIEeTo MUpa. Ponb
AKCIIEPUMEHTAa U TEOPUMU B MPOIECCE
I e Moxenmposame guomecns 1 0 0 BuGmorea LIOK
spnchmii w  mpoueccos. Hayumbie https://m.edsoo.ru/ff0c32e2
runote3bl. Du3ndeckue 3aKOoHBI U
Teopuu. ['paHULBI  NPUMEHHUMOCTH
¢usnyeckux  3akoHOB.  [IpuHIWM
COOTBETCTBHUSI.
Ponb u MecTo pusuku B
dbopMHUPOBaHUH COBPEMEHHOMN
2 Hay4YyHOW KapTHUHBI MUpa, B 1 1 0 bubmmorexa LIOK
N . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
CraproBas quarHoctudeckast padora.
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTEILHOCTh MEXAHUUECKOTO 1 0 0 bubnunorexa LIOK
nBmkennsd. CrucreMa oTcuéra. https://m.edsoo.ru/ff0c3508
Tpaexropus.

4 [Tepemenienue, CKOpocThb (CpeaHss 1 0 0 bubnmnorexa [JOK

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

YCKOPEHHUE MaTEepUaIbHOW TOYKH, UX
MPOEKIIMU HA OCU CUCTEMBI
koopauHat. CroxkeHue
NepeMenIeHUH U CI0KEeHNE
CKopocTen
PaBHoMepHOE u
PaBHOYCKOPEHHOE IIPSAMOJIMHENHOE
IBUKeHHe. ['paduku  3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOpEHHUS,
NyTH U TEpeMEelIeHUs] MaTepHaabHOM
TOYKM OT BpemeHu. CBoOoaHOE
najieHue. YCKOpPEHHE CBOOOJHOTO
HaJCHHUSL.
KpuBonuHeliHOe ABUKEHUE.
JIBukeHre MaTepUaIbHOM TOUKH 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHEHHAsA CKOPOCTb.
[Tepuona u yactoTa obparieHus.
[leHTpOoCTpEMUTENBHOE YCKOPEHHUE.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372e

bubnmorexa LIOK
https://m.edsoo.ru/ff0c39cc

TexHu4eckue ycTpoucTsa u
IIPaKTUYECKOE TPUMEHEHUE:!
CIIUJOMETP, JBUKEHUE CHAPSIOB,
LIETIHBbIE U pEMEHHBIE IIEpeIavn.
JlaGoparopHas paboTa
«3y4eHre HEpaBHOMEPHOIO
JIBUKEHHUS C LIEIIBIO OIIPEACIICHUS
MIHOBEHHOM CKOPOCTI.

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunorexa LIOK

8 I'annnes. MaepuuaibHBIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyera. [lepBblii 3akoH HproTOHA.
Macca tena. Cuia. [punnun
9 CYIEPIIO3UINHU CHII. BTOpOil 3aK0oH buGnuorexa [IOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKH.

10 Tpetuii 3akon HeroToHa niis bubnmnoreka HOK
MaTEepUAIbHBIX TOYEK. https://m.edsoo.ru/ffOc3be8
3aKkoH BceMUpHOTO TsaroTreHus. Cura

11 TsokecTd. IlepBas kocMuyeckas buGnuorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ynpyroctu. 3akoH ['yka. Bec
tena. McciieqoBanne 3aBUCUMOCTH
12 CUII OCTH, BO3HUKAIOIIUX B buGnuorexa [IOK
ypyr ’ https://m.edsoo.ru/ff0c3e18
NpYyXUHE U Pe3NHOBOM 00pa3siie, OT
ux nedopManuu
Tpenue. Buasl Tpenus (mokos,
CKOJIbXKeHUs, KaueHus). Cuia
tpeHus. Cyxoe Tpenue. Cuia TpeHUs
P yxoeTp P bubmmnoreka HOK
13 CKOJIbKEHUS U CHJIA TPEHUS TTOKOS.
https://m.edsoo.ru/ff0c3f76
Koaddurment tpenus. Cuna
COIIPOTHBIICHUS TIPH JBKCHUHN TeJIa
B KAIKOCTH WM rase.
[TocTymarensHOE U BpaliaTeIbHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO
14 Tena. MOMEHT CHIIBI OTHOCHUTEIIBHO but6mmorekxa [IOK

ocH BpaiieHus. [1neuo cumel.
VYcnosus paBHOBECHSI TBEPAOTO TEINA.
HccnenoBanue ycioBuil paBHOBECHUS

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3be8
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15

16

TBEPAOTO TEJIA, UMEIOIIETO OCh
BpaileHus. TexHuyeckue yCcTpoucTna
U IIPaKTUYECKOE MPUMEHEHUE:
MOJUIUITHUKY, TBUKCHHIE
MCKYCCTBEHHBIX CITyTHHKOB.

HNMnynbsc MmaTepuabHOM TOUYKH
(Tenma), CHCTEMBbI MaTepUaIbHBIX
Touek. IMITyNbC CHIIBI U U3MEHEHHE
UMITyJIbCa Tela.. 3aKOH COXpaHeHUs
uMIynbsca. PeakTuBHOE IBUKEHHE.

PaboTta 1 MOIIIHOCTH CHJIBL.
Kunerndeckas sHeprus
MaTepuaibHOW Touku. Teopema 00
M3MEHEHUU KHHETHYECKOW DHEPIHH.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c43d6

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

ITorennmansHas 3HEprHUsl.
ITorennmanbHast 3HEPTHUS YIIPYTO
nehOpMUPOBAHHON MPYKUHBI.
IToreHManpHas 3HEPrUs Tena
BOJIM3U MTOBEPXHOCTH 3EMIIH.

bubmmoteka IIOK
https://m.edsoo.ru/ff0c461a

18

19

[ToreHnnaneHbIE U
HenoTeHUuanbHble CUiIbl. CBs3b
paboThI HEMOTEHIMATIBLHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON DHEPIUU. YIIPYrUe U
HEYNpYIrue CTOJIKHOBEHMUS.

TexHuueckue ycTpoucTsa u
[IPaKTUYECKOE IIPUMEHEHUE:!

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

BOJIOMET, KOIIEP, IPYKUHHBII
IIMCTOJIET, JBUKCHHUE PaAKeET.
HccnenoBanue cBs3U pabOThI CHIIBI €
VU3MEHEHHUEM MEXaHUYECKOM dHEPTrun
TeJa Ha IPUMEPE PaCTsHKCHHUS
PE3MHOBOTO KIyTa.

KonTponbhas pabota no teme

«Kunemaruka. /IluHamuka. 3aKOHBI
COXpaHEHHUS B MCXAHHUKE)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
U MX OIBITHOE 00OOCHOBAHUE.
bpoynosckoe neuxenue. duddysus.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPJBIX TEN U OOBSICHEHHE
CBOMCTB BeIlIeCTBA HA OCHOBE ITUX
MOJENEN.

23

Macca u pazmepbl MOJIEKYIL.
KomuuecTtBo BemectBa. [locrosnnas
ABoraapo

24

25

TennoBoe paBHOBecue. TeMmmepaTypa
u e€ uzMmepenue. llkana remneparyp
Henscus

Mogenns naeanbHoro raza. OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU UAECATBHOIO
rasa.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

26

27

AOcomoTHas TemMrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUuun
TEIUIOBOT'O IBH>KEHHUS YacTHUII rasa.
[IIxana remnepatyp KenbBuna.
YpaBaenue Menpeneena-
Kuaneiipona.

3akon JanpToHa. ['a30BbIe 3aKOHBI.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

28

29

30

TexHuueckue ycTpoucTsa u
NPaKTUYECKOE PUMEHEHHE:
TepMOMETp, OapoMeTp.

JI.P. Onpenenenue Macchbl Bo3/iyxa B
KJIACCHOM KOMHAaTe Ha OCHOBE
u3MepeHuil 00bEéMa KOMHATHI,
JIaBJICHUS U TEMIIepaTypbl BO3yXa B
HEH.

N3onporieccrl B MaeaIbHOM rase ¢
MOCTOSIHHBIM KOJINYECTBOM
BemlecTBa. ['papuueckoe
IpeCTaBICHNE H30MPOLIECCOB:
U30TepMa, U30X0pa, u300apa.

TepmoanHaMuueckas cucTema.
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI U
croco0On! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
rasa

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c511e
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31

32

33

Buael Tenonepenaun:
TEIJIONPOBOJHOCTb, KOHBEKLIUS,
U3JIydeHHe. Y IeJbHas TEeIJI0EMKOCTh
BelecTBa. KonuyecTBo TemioTsl npu
temonepenaye. JI.P. U3mepenue
YAEIBHON TEINIOEMKOCTH.

[TonsiTue 06 aguabaTHOM MpoOIECCe.
[TepBhIii 3aKOH TEPMOJMHAMUKH.
[TpuMeHeHre IepBOro 3aKOHa
TEPMOJUHAMHUKHN K U30IIPOIECCAM.

I'paduueckas unTepnperanus
paboTHI Taza.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ffOc5efc

34

35

HeoOpaTtumocTs nporeccos B
npupone. Bropoii 3akoH
TEPMOJIUHAMUKH

Termosble MamuHbl. [IpruHIUIIBL
JIEMCTBUSI TETNIOBBIX MAILHUH.
[IpeobpazoBanust sHEPTUU B
Teru1oBbIX MamuHax. Koaddumuent
IIOJIE3HOT'O JIEUCTBUS TEIIOBOU
MaITUHBI.

bubnuoreka [{OK
https://m.edsoo.ru/ff0c6230

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c600a

36

37

[Mukn Kapno u ero ko3 dunment
MOJIE3HOTO JIEHCTBUS.

DKosoruyeckue mpoodaemMbl
TETUIO3HEPTEeTUKH

38

TexHuueckue ycTpocTsa u
MIPaKTUYECKOE TPUMEHEHUE:!
JIBUraTellb BHYTPEHHETO CTOPAHMS,

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

OBITOBOM XOJIOJIMIILHHK,
KOHIMIIHOHED.

39

40

41

42

43

44

KonTtponbHast pabora o Teme
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKI

[TapooOpa3oBaHue U KOHICHCALIUS.
Ucnapenue u kuneHue. .
3aBUCUMOCTH TEMIIEPATypPhl KUTICHUS
OT JJaBJICHHUS.

AOCOIOTHAS 1 OTHOCHTEIIbHAS
BJIQKHOCTh BO31lyxa. HachIeHHbII
nap. YaenpHasi TeIioTa
napoo6OpazoBanus. JI.P.13mepenue
OTHOCHTEJIEHOM BIQKHOCTH BO3yXa

TBépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpHUcTalIoB. JKuakue
KkpucTayibl. CoBpeMEHHbIE
MaTepuabl

[InaBrneHue M KpUCTAIIU3AIIHS.
VY aenbHas TEIIOTAa MJIABICHHUS.
CyOnumarusi.

YpaBHeHHUE TeII0BOro HajgaHca.
TexHu4eckue ycTpoucTsa u
[IPAKTUYECKOE IIPUMEHEHUE:
TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH ITOTyYEHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubnuoreka [{OK
https://m.edsoo.ru/ff0c64d8

bubnmorexa LIOK
https://m.edsoo.ru/ffOc65f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6708

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

YUCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOT'HUH.

OnexTpuzanys Tel. JNEKTPUIECKUN

bub6nmoreka [IOK

45 3apsa. JIBa BUA DIIEKTPUUECKUX
pan. L A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))J'I OBOJIHUKH 3a1ff))H Bubmaorexa ITOK
YHpoBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpPaHCHHUS AJICKTPUUECKOTO 3apsiia
BsaumoneilicTBue 3apsaaoB. 3aKoH
47 Kyinona. ToueyHsiii I;JIeKT AYECKUN buGnuorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsi.
DIIEKTPUUYECKOE TTOJIE.
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHuun cynepnosuuuu bubmmoreka [JOK
JJIEKTPUYECKUX TOoJIeH. JInHun https://m.edsoo.ru/ff0c6df2
HANPSDKEHHOCTH AJIEKTPUIECKOTO
IOJISL.
PaGora cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubnmorexa IOK
' ait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
[TpOBOIHUKHY U TADIEKTPUKHA B
50 3J'IpeKT 0CTATUYECKOM noILe bubnmorexa LOK
P ] https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi IPOHUIIAEMOCTb.
but6mmoreka [IOK
51 DnexTpoéMirocTs. KoHImercarop.
P A p https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIIOCKOTO
but6mmorekxa [IOK
52 KOHJIeHCAaTopa. DHEPTHUs

3apsAKEHHOT'O KOHACHCATOpA.

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
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

53

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE!
AIIEKTPOCKOII, AIEKTPOMETP,
JIEKTPOCTATUYECKAs 3aIINTA,
3a3eMIIEHUE IIEKTPOIPUOOPOB,
KOH/JIEHCATOp, KOIMPOBAJIbHBII
anmnapar, CTpYHHBIN PUHTED.

55

DIIEKTPUYECKUI TOK. Ycenosus
CYILIECTBOBAHMS 3JIEKTPUUECKOIO TOKA.
HUcrounnkn  Toka. Cuina  ToOKa.
[TocTosinubIit Tok. Hanpspkenue. 3akoH
OmMa Ju1s1 yyacTKa LIETIH.

56

57

DNEKTPUUECKOE COIIPOTUBIICHHE.

VY enbHOE CONPOTUBIIEHHUE BELIECTBA.
[TocnenoBarenbHOE, TapauIeabHOE,
CMEIIaHHOE COeINHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4yeHune cMeanHoro
COEZIMHEHUS Pe3UCTOPOB

PaboTa 1 MOLITHOCTB JIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenna

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

DIIEKTPOABMKYIIAS CUJIA U
BHYTPEHHEE COTPOTHUBIICHHE
VMCTOYHMKA TOKa. 3aKk0oH Oma s
MOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM
nenu. KopoTkoe 3amMbIkaHHe.
JlaGopatopHas pabora «3mepenue

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

OJIC ucToyHUKaA TOKA B €TO
BHYTPEHHETO COIPOTHUBIICHUS

59

DNEeKTpOHHask IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

61

62

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBO,I[HI/IKI/I, X cOOCTBEHHAT U

MpUMECHas TPOBOANMOCTb.
CaoiicTBa p—N-nepexoja.
[TomynpoBOIHUKOBBIE TPUOOPHL.
DIIEKTPUUYECKUI TOK B paCTBOpax 1
paciuiaBax 3JeKTPOJIUTOB.
DIIEKTPONUTHYECKAs JUCCOLIHAITHS.
DNEKTPOIU3.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

bubnunoreka LIOK
https://m.edsoo.ru/ffOc82ba

63

DIIeKTPUUECKHI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. [1mazma

bubmmoteka IIOK
https://m.edsoo.ru/ff0c84ae

64

TexHuueckue ycTpocTsa u
MPAKTUYECKOEe MPUMEHEHHE!
aMIEpPMETP, BOJIBTMETP, PEOCTAT,
VCTOYHUKU TOKa,
3IIEKTpOHArpeBaTeIbHbIe TPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPHOOPHI,
TEPMOMETP COMPOTUBIICHHUS,
BaKyyMHBbIH MO, TEPMUCTOPHI U
(hoTOpE3UCTOPHI,

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

IIOJIYIIPOBOJJHUKOBBIN THOJ,
raJlbBaHMKa.

KonTtponbHast pabora o Teme

65 «Qnekrpocraruka. [1ocTosHHBIHI 1 0 bubnuoreka [JOK
ANEKTpUYECKUil TOK. TOKHU B https://m.edsoo.ru/ff0c88be
Pa3IUYHBIX CpPelax»

66 [ToBTOpEHKE M 0000IIIEHUE TIO TEME 1 bubnmnoreka HOK
«MKT razos» https://m.edsoo.ru/ff0c8a8a

67 [ToBTOpeHue u 006001IEHUE 110 TEME 1 0 bubmmoreka [JOK

«MexaHuka» https://m.edsoo.ru/ff0c8c56
bubnunoreka LIOK

68 HroroBast KOHTpoOIbHAs paboTa. 1 0 https://m.edsoo.ru/FfOc8feC

OBILIEE KOJIMYECTBO YACOB I1O0 68 10

I[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

}Iel\/IICTBI/ISI IOCTOAHHOIO MarHuTa Ha
paMKy C TOKOM».

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnubie IIpakTunyeckue Aara mupposkie
Bcero u3ydeHusi o0pa3oBaTesIbHbIEC
padoThbI padoTbI pecypen
[TocTostHHBIE MarHuThbI.
Bzaumoneiicterue MOCTOSIHHBIX
MarHutoB. MarnutHoe mnone. Bekrop
MarHuTHOM  HH un.  Ilpunnun
1 CYIIEPIIO3UIUH f\[/l}:;LI-IIHTHLIX pno;leﬁ. 1 0 0 bubmmorexa LOK
. https://m.edso0.ru/ff0c9778
Jlunun MarHuTHOM WHIYKIUU.
Kaptuna JINHUI MarHUTHOMN
WHIYKIUU oJIst MOCTOSIHHBIX
MarHuTOB.
MarauTHoe 1ose NpoOBOJAHUKA C
TokoM. KapTuHa nMHMI MHIYKIHH
MarHUTHOTO TOJIsl JUIMHHOTO MPSIMOTO
2 IIPOBOJAHMKA u 3aMKHYTOTO 1 0 0 bubnnorexka [JOK
KOJIBLIEBOTO MPOBOJHHUKA, KATYIIKHA C https://m.edsoo.ru/ff0c98fe
TOKOM. OnbIT Opcrena.
BzaumopeictBue  NMPOBOJHUKOB  C
TOKOM.
bubmuorexa [JOK
3 Bxoanas kouTposbHas padora 1 L 0 https://m.edsoo.ru/ff0c98fe
Cuna Awmmepa, €€ Moaylp U
4 HampaBienue. Y.O. «HMccrnenoBanue 1 0 1 bubnnorexka [JOK

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

Cuna Jlopenuma, €& Moayinbp U
HamnpasyieHue. JIBHKeHHE 3apsyKeHHOM
YacTHULIBI B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuner Jlopenma.
Pemienne 3agau mno Tteme «Cuia
Awmmnepa. Cuia Jlopenuay.

SIBrenue AJIEKTPOMATrHUTHOMN
uHAykuuu. [IoTok BekTopa MarHUTHON
WHIYKIIHH. .

DNEKTPOABMKYIAs CUila WHAYKLHUU.
3aK0H SJIEKTPOMAarHUTHOM WHIYKIIUU
®dapanes

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

10

11

JlaGopaTtopHnast pabora
«HccnenoBanue SBJICHUS
BJICKTpOMaFHI/ITHOI\/JI WHIAYKIOWH)

O06o0mIeH e IO TeMe
«ONEeKTpOMarHUTHAsI MHAYKIIHS»
Pemenue 3agad mo teme
«ONEeKTpOMarHUTHAsI MHAYKIIHS»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

12

13

BuxpeBoe  anexrpuyeckoe — Ioiie.
DIEeKTPOABMKYIIAs CUJIa UHIYKIIUU B
IIPOBOJHUKE, JBIXKYILIEMCS
IIOCTYNIATE€JIbHO B OJHOPOJHOM
MarauTHOM nosie. [Ipasumno Jlenna.

NHIyKTUBHOCTB. SBnenue
CaMOMHJIYKIUHU. DJIEKTPOJIBHUKYIIAS
cuiia CaMOWHTYKIIVH. OHeprus

MarHUTHOTO TOJISL KaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

14

15

TexHu4eckue ycTpoucTBa U ux
MIPUMEHEHHUE: TIOCTOSIHHBIC MAaTrHUTHI,
3JICKTPOMArHHTHI,
3JICKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TICYb.

O0001enue 1o Teme «MarauTHoe
noJie. DJIEKTpOMarHuTHas
UHIYKIHSD)

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

16

Pemenue 3agay mo reme
«Mar"uTHoe 1oJI€e.
DJIEKTPOMAarHUTHasE UHIYKIUS»

17

18

19

KonTtponpsHast pabora o Teme
«MaruurtHoOe 1oe.
3J'IeKTpOMaFHI/ITHa$[ HHIAYKIOHA»

KonebarenbHas cucrema.
CBoOo1HBIE MEXaHUYECKUE
Kosie0aHusl. [Mapmonnueckue
KoJIeOaHusl. [lepuon, 4acToTa,
aMILTUTY/Aa U ¢a3a KojaeOaHHH.

IIpyXuHHBIN MasTHUK.
Marematrnueckui MAasiTHUK.
VYpaBHeHHe FapMOHHYECKHUX
koneOanuii. IlpeBpamienue sHEprun
IIPY TAPMOHUYECKHUX KOJIEeOaHUIX.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcaf06

20

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHuil rpy3a



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HA HUTH OT JUTMHBI HUTH W MaCCHI
rpy3a»

21

KonebarenbHbIi KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIeOAHHUS B HI€ATEHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMArHUTHBIMU KOJIEOaHUSIMH.

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

22

®opmyna Tomcona. 3akoH
COXpPAaHCHUSA SHCPIrUr B HACAJIbHOM
K0JIeOaTeTbHOM KOHTYDE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

23

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

24

IlepeMeHHBIN TOK.
CuHyconaIbHbIN IepEMEHHBIN TOK.
MoniHOCTh NEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U JEHCTBYIOIIEE
3HA4YECHHUE CHJIBI TOKA U HANIPSKECHHUS.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

25

26

Tpancdopmarop. [IponssoscTso,
nepegaya u norpedieHue
3JIEKTPUYECKON YHEPTUU.

Texnuueckue YCTPOMCTBA u
MIPaKTHYECKOE IIPUMEHEHHE:
JJIEKTPUYECKUNA 3BOHOK, T€HEpPATop
[IEPEMEHHOT O TOKA, JIMHUU
JJIEKTpoIIepesay.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

27

28

OKOJIOTUYECKUE PUCKU ITPU
IPOU3BOICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTHUHU B MTOBCEIHEBHOM
KHU3HU

O00011IEHIE 110 TEME
«MexaHuueckue 1
3JICKTPOMArHUTHBIC KOJICOAHUS»

29

Pemrenue 3agad mo reme
«MexaHuueckue 1
AJIEKTPOMATrHUTHBIE KOJIC€OaHUsI»

30

MexaHu4eckue  BOJIHBI,  yCJIOBHUS
pacnpoctpanenus. [lepuon. Ckopoctb
pactpoCcTpaHEHUsT W JIIMHA BOJIHEIL.
[Tomiepeunblie ¥ MPOJIOILHBIE BOJTHBI.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

31

WNuTepdepennus u T paKus
MEXAHUYECKUX BOJIH.

32

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa.

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

33

ONEKTPOMAarHUTHHIE BOJIHBI. Y CIOBUS
U3ITy4EHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus Bexktopos E, B,
V B 3JIeKTPOMAarHUTHOM BOJIHE.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

34

CBoiICTBa AJIEKTPOMATHUTHBIX BOJIH:

OTpakeHHUE, IIPEIOMIIEHUE,
NOJIIpU3aLus, Tudpakuus,
uHTEpPepeHus. Cxopoctb

OJICKTPOMAariMuTHBIX BOJIH.



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

35

36

37

38

[llxkana 2JIEKTPOMArHUTHBIX  BOJIH.
[TpumeHneHne JEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIBL panuocBs3u u
TEJIEBUJICHHUS. Pagunonoxarnust.
DNeKTpOMarHuTHOE 3arpsi3HEHUE
OKPYKarOILEH Cpebl.

TexHuueckue ycTpoiictBa U
IPaKTUYECKOe IpUMEHEHHUE:
MY3bIKaIbHbIC UHCTPYMEHTHI,
yIBTPa3ByKOBasi ~ JHAarHOCTHKAa B
TEXHUKE M  MeIUIMHEe,  pajap,
paruoNpUEMHUK, TEIEBU30D, aHTEHHA,
tenedon, CBU-neus.

O0o0mIeHNE IO TeMe
«MexaHndeckue u
3JIEKTPOMAarHUTHHIE BOJHbBD)
Pemenue 3agad mo reme
«MexaHndeckue u
3JIEKTPOMAarHUTHHIE BOJHbBD)

39

40

Kontponbnas padota «Konebanus u
BOJTHBD

I'eomerpuueckas OIITHKA.
[IpsamonuHeitHOE ~ pacmpoCTpaHEHHE
cBeta B OXHOpogHOM cpene. Jlyu
cBeTa. TouedHbIit ICTOUYHHUK CBETA.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350

41

OrtpaxkeHue cBeTa. 3aKOHbI
oTpakeHus ceera. [loctpoeHue
U300pakeHH B TUIOCKOM 3€pKalie.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

42

IIpenomnenne CBETAa. 3aKOoHBI
MpEJIOMJICHUST CBeTa. AOCOJIOTHBIN
nokaszartenb npenomieHus. [lomaHoe
BHYTpeHHeEE oTpaxeHue. [Ipenenbuslii
yromu IIOJIHOTO BHYTPEHHETO
OTpPaKEHUS.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

43

JlaboparopHas pabota «3mepenue
MOKa3aTelsl IPEJIOMIICHUS CTEKIIa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

44

45

ColOuparorue ©W  pacCeHBaIONINe
nuH3bl. Tonkas smH3a. DokycHoe
paccTosiHMe M ONTHYECKas Cuiia
TOHKOM JIMH3HI.

[Toctpoenue M300paKCHHIA B
coOMparImMX W  PACCEUBAIOIINX
JIAH3AX.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle

46

dopmyina TOHKOH JIVH3BI.
VYBennuenune, 1aBaeMoe TUH30M.

47

48

JlaGoparopHas paboTa
«Hccnenosanue cBONUCTB
M300paKCHUM B JIMH3AX)

[Ipenensl MIPUMEHUMOCTH
TEOMETPUUYECKOMN ONTUKH.

Bonnosas onrtuka. HHTepdepenuus
cBera. KorepeHTHblE  HCTOYHUKH.
VYcnoBus HaOMIOIEHUST MAKCUMYMOB U
MUHHUMYMOB B HUHTEp(EpEeHIIMOHHON
KapTUHE  OT  JBYX  CHH(]a3HBIX
KOT€pEHTHBIX HCTOUHHKOB.



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

49

50

Hucnepcusi cBera. CIIOXKHBIA COCTaB
Oenoro cBera. LIBer.

Hudpakaus cera. JudpakuuoHHas
pemérka.  YcioBue — HAOMIOACHUS
[JIABHBIX MaKCHMYMOB TIpU TaJICHHUH
MOHOXPOMAaTHYECKOTO ~ CBETa  Ha

TUGPAKIUOHHYIO PEHIETKY.

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

51

HOJ'IHpI/BaI_II/IH CB€Ta.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

52

53

TexHuueckue yCcTpoucTBa U
MPAKTUYECKOE MPUMEHEHHE: OUKH,
nyna, ¢poroanmnapar, IPOSKIIMOHHbBIN
anmnapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI OITHKA,

T paKIMOHHAs PEeIIETKA,
MOJISIPOU.

0000mmenue mo teMe «OITHKA

54
55

Pemenne 3amag no reme «OnTUKa»

KonrtponsHas padora «OnTHka»

56

FpaHI/IHBI MMPUMCHUMOCTHU
KJIaccn4yecKkor MexaHuku. [loctynarsl
CIEIMAIbHOM TEOpUn

OTHOCHUTEJIbHOCTH: HMHBapUAHTHOCTH
MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MIPUHITATT OTHOCUTEIBLHOCTH
OHHIITEHHA.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

57

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.
3aMe,Z[J'ICHI/IC BpPEMCHHU U COKpALICHUC
JJINHBI.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

DHeprusi U UMIYJIbC PEIIITUBUCTCKON
yactuilbl. CBsI3b MacChl ¢ SHEPTrUEH U

bu6mmoreka [IOK

58
HMMITYJIbCOM PETIATUBUCTCKON https://m.edsoo.ru/ffOcfc68
YaCTULIBI. DHEPIrHs MOKOSI.
®otonsl. Dopmyna Ilnanka cBsa3u
59 SHEPrUuu (1)0T§H;’ C €ro 4acToToi BuGmorexa LIOK
P ' https://m.edsoo.ru/ffOcfel6
DHeprusi 1 UMITYIIbC POTOHA.
OTKpBITHE U UCCIICIOBAHUE Eub 10K
nOJINOTEKA
60 otoa(dderra. OupiTe A. I
¢ o https://m.edsoo.ru/ffOcffc4
CroineroBa.
3akoHbl poTtorddekra. YpaBHEHHE
61 SI?IHLHTegl)Ha nqs)l(b(bOToa(b(geKTa bubmmorexa [JOK
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
Hasnenue cera. OnwiThl I1. H.
62 JleGeneBa. XuMU4eCcKoe ICHCTBUE bubmorexa [JOK
JleBa. A https://m.edsoo.ru/ff0d04a6
CBeTA.
TexHu4eckue ycTpoucTsa u
63 MpaKTUYECKOe TPUMEHEHHE:
dboTorneMeHT, POTOIATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.
64 Pemenue 3amau no reMe «IJ1eMEHTEI bu6nmoreka [JOK
KBAHTOBOM OIITHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcona. OnbITHI
65 Pesepdopna o paccesauro o- bubmorexa [JOK
PYOPA p https://m.edsoo.ru/ff0d091a
yactull. [Imanerapuas Mmoens atoma
bubmuorexa [JOK
66 ITocrynatel bopa.
y P https://m.edsoo.ru/ff0dOafa
7 Wznyyenue u noriomieHne GOTOHOB bubnuorexa [IOK

IIPY IIEPEXO0Jie aToMa C OJJHOTO

https://m.edsoo.ru/ff0d0afa
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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

YPOBHs SHEPruU Ha Apyrou. Bunasl
criekTpoB. CeKTp ypOBHEN SHEPrUU
aToma BOJIOpOJa.

68

BouiHOoBBIE CBOMCTBa yacTull. BosHbI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

69

70

71

72

73

TexHuueckue YCTPOMCTBA u
IIPAKTHYECKOE [IPUMEHEHHUE:
CHEKTPaJIbHBIM aHaIu3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.
OKCHEepUMEHTHI, JOKa3bIBAIOIINE
CJI0KHOCTB CTPOCHHS s1Ipa.
OTkpbITHE PaJUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPENIENIEHUIO COCTABA
PaAMOAKTUBHOIO U3TyYEHHUSI.

CsoticTBa anbda-, 6era-, ramma-
u3ny4deHus. Bnusnue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHHU3MBI.

OTkppITHE TPOTOHA W HEUTPOHA.
Hyxnonnas MOJIeTTh sanpa
I'eitzenbepra—Banenko. 3apsia sapa.
MaccoBoe uncino aapa. U3oTomsl.

Anbda-pacniaf.  DNEKTPOHHBIA |
NMO3UTPOHHBIA OeTa-pacman. ["amma-
u3ydyeHue. 3aKOH paJHOaKTUBHOTO
pacnana.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0ca8
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74

75

OHeprus CBA3UM HYKJIOHOB B
sanpe. Sneprasie cuibl. JledekT macch
aqpa.

Snepubie peakuuu. Jlenenue u
CUHTE3 S7€ep.

Snepubiit  peaktop. TepMosepHbIi
cunte3. [IpoGieMbl M TeEpCHEKTUBBI
SJIEPHOMN PHEPTEeTUKHU. IKOJIOTUUECKHE
ACIEKTHI SJEPHOU SHEPTETUKH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

76

OneMeHTapHble YacTULIbl. OTKpBITHE
No3uTpoHa. MeTO Il HAOIIOICHUS U
PETUCTpAINH HIEMEHTAPHBIX
yactull. MccnenoBanue TpekoB
yacTull (110 TOTOBBIM
¢dororpadusim).

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

77

DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
EnuHctBo  Qu3myeckoil  KapTHHBI

Mupa.

Texnuueckue YCTpOMCTBA 51
IIPaKTUYECKOE IIPUMEHEHHUE:
JIO3UMETP, Kamepa BuibcoHa,

SJIepHBIN peakTop, aToMHasi OomoOa.

78

O0001eHne 110 TeEME «ATOMHOE
STIPO»

79

80

Pemenue 3agau no reme «CtpoeHue
aroMa. ATOMHOE SIAPO»

Kontponsnast pabora «Ctpoenue
aToMa. ATOMHOE sIIpo»



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

81

OTanel Pa3sBUTHA ACTPOHOMMUHU.
[IpuknamgHoe W MHPOBO33PEHYECKOE
3HAYCHUE ACTPOHOMHH. B
3B&3nHOr0 Heba. Co3Be3nus, spKue
3BE31bI, IUIAHETBI, HUX BHIHUMOE
JIBHKCHHE.

82

83

84

ConHeyHas cucTeMa.

Conuue. ComHeyHasgd aKTUBHOCTD.
Ucrounuk sueprun ConHua u 3BE3A.

3BE3 I, nx OCHOBHBIC
XapaKTEPUCTUKH. Juarpamma
«CTICKTPAIbHBINA KJIACC — CBETUMOCTb».
3BE3 b1 rJ1aBHOM
IOCJIEIOBATEIIPHOCTH.  3aBHCUMOCTD
«Macca — CBETUMOCTBb» IS 3BE3]
TJ1aBHOK MOCIIeJOBATEIILHOCTH.
Bnytpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE  TIPEJCTABICHUS O
MIPOUCXO0KICHUH U 3BoTounK ConHIa
1 3BE3]1. DTambl )KU3HU 3BE3].
Mnineunsiid Ilyte — Hama ["amakTuka.
[Tonoxenune u apwxenne ColHIA B
I"anakTuke. Turnsr rajakTHK.
Pannoramaktuku m xBazapsl. UEpHble
JIBIPBI B SIAPAX rajakTHK.

85

Bcenennas. Pacuimpenne BeeneHnoi.
3akon Xa00ia. Paz0Oeranuve rajakTHK.
Teopus bonwmoro B3pbIBa.
PenukToBO€ H3MydYeHHE.




86

87

88

89

90

Macmrabnas crpykrypa BceneHHOM.

MeraranakTuka. Hepeménnnie

po0JIEMbI ACTPOHOMHMH.
O6o06matromuii ypok. Pons dhuzuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa.

O6o6maromuii ypok. Pons 1 Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
MUPA, POJIb PUINIECKON TEOPUU B
(dbopMHUpPOBaHUH MIPEACTABICHUHN O
¢du3nyecKoil KapTUHE MUpA.

Ob6o6maromuit ypok. Mecto
(U3UUeCKOil KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE

[ToBTOpenue u oboOIIEeHHE.

91

92

93

94

[ToBTOpeHue u 060061IEeHNE.
[ToBTOpenue u 0600IIEHNE.
[ToBTOpenue u o6o0IICHNE.

[ToBTOpenue u o6o0IIEHNE.

95

[ToBTOpenue u 06o0IIEeHNE.




96

97

98

[ToBTOpenue u 06o0IIeHNE.
[ToBTOpeHue 1 0600MIIEHNE.

[ToBTOpeHue 1 0600IIEHNE.

99

Wroroas kKoHTpoJIbHASA paboTa 3a 2
HIOJIyro/ine

100

PesepBHBI ypok. MarHuTHOE 110JI€.

DeKTpOMarHuTHasE UHIYKITUS

101

102

PesepBubiit ypok. Ontuka. OCHOBBI
CIIELUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

Pesepnwniit ypok. BIIP no ¢pusuke

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

102



https://m.edsoo.ru/ff0d1784

HNPUJIOKEHMUE 2
YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoii H.A., AkiinonepHoe obiiecTBo «M31aTeancTBoO
«IIpocBenieHue»

» Guzuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. noa
penakiueit [lapdpentreBoit H.A., AkuinonepHoe o0iectBo «M31aTeancTBO

«HpOCBGIHeHI/IC»



HNPUJIOKEHHUE 3

®OHJA OHEHOYHbIX CPEACTB

10 kiaace

Bxognas koHTpoIbHas padora Nel

Bapuant 1

ABTOMOOMIIE Ha HpHMOJ’IHHeﬁHOﬁ JA0pOTre HAYMHACT pa3roHATHCA C YCKOPCHUEM 0,5 M/C2 N3 COCTOAHUSA ITOKOSA U
qyepes HeKOTOpLIﬁ MIPOMEIKYTOK BpEMCHU JOCTUT'ACT CKOPOCTU 5 m/c. ‘{eMy PaBCH 3TOT IMMPOMEIKYTOK BpeMeHI/I?

0,1c2)1c3)25¢c4) 10c

Nmerorcst nBe abcomoTHO ynpyrue npyxusbl. K nepBoit npyxune npuioxkena cuna 6 H, a ko Bropoit — 3 H.
CpaBHHTE KECTKOCTb kj TIEPBOM NPYKUHBI C )KECTKOCTBIO k) BTOPO MPY>KUHBI IPU UX OAUHAKOBOM YUIMHEHHH.

ABtroMo0Ouib Maccoid 3000 Kr ABMKETCS CO CKOPOCThIO 2 M/c. KakoBa KMHETHYECKasi SHEpTUsl aBTOMOOMIIS?

1500 T 2) 3000 [Tk 3) 6000 Tx 4)12000 [T

Yron masieHns JIyda cBeTa Ha 3epKaJIbHYIO IOBEPXHOCTh PaBEH 150 Uemy paBeH yroi oTpakeHUs?

Ha pucyHke mnpuBeneH rpauk 3aBHCHMOCTH TEeMIIEpaTypbl CIMpTa OT BpeMEHH. [lepBoHauyalbHO CIHPT
HaxXOAMJICS B Ta3000pa3HOM cocTosHHU. Kakas Touka rpaduka cOOTBETCTBYeT Hadally Ipoliecca KOHICHCAIUU
crupra?

A2)B3)B4)T

Kakoit mpenmyIiecTBeHHO BWJ TeIIONepenadyd OCYIIECTBISACTCS NPH COTPEBaHUM Y
xocTpa?

TEIJIONPOBOAHOCTH 2) KOHBEKIMS 3) u3inyueHue 4) KOHBEKIUS U TEIJIONPOBOJAHOCTh

7 Atom Gepuus COJIEPKHUT. ..
4. mpoToHa, 5 HEUTPOHOB U 4 3neKTpoHa. 2) 4 MPOTOHA, 9 HEUTPOHOB U 4 AIEKTPOHA

3)9 npoToHOB, 4 HEUTpPOHA U 9 ANIEKTPOHOB 4) 9 MPOTOHOB, 13 HEUTPOHOB U 4 INEKTPOHA.

Yacre 2

B1 B cocyn ¢ xonoqHOM BOIOH OIyCTUIIM CTaJdbHOE CBEpIO Maccoi 1 kr, Harperoe a0 Temneparypsl 200°C. B
cocyae ycraHoBunach Temmeparypa 50 °C. Kakoe KOIMYECTBO TEMJIOTHI MOIy4HWJa BOJAa Ha HarpeBaHue?
[NoTepsiMu sHEprUM Ha HArpeBaHHUE COCY/Ia M OKPYXKAIOIIETo BO31yXa peHe0peds. YienbHas TeII0eMKOCTh CTaIN
460 Ix/(xr-°C). OTBeT 1aTh B KHIIOKOYIISAX.

B2 Kaxkoe HanpspkeHHE HY)KHO CO3JIaTh Ha KOHIaX MPOBOIHUKA conpoTuBiieHreM 20 OM, 4ToOBI B HEM BO3HHKIIA
cuiia Toka 0,5 A?

BapuanT 2

ABTOMOOMIIb HAaYMHAET Pa3TOHSATHCS 110 NPSMOJIIMHEHHOM J0pore U3 cOCTOSHMSA TOKOsI ¢ yckopenueM 0,5 w2,
Kaxoit 6ynet ckopocts aBToMoOmIs uepes 10 c?
0,05 m/c 2) 0,5 m/c 3) 5 m/c 4) 20 m/c

NmeroTcst nBe aOCONMIOTHO ympyrue NpyXuHbL [loj neiicTBHeM OIHOW W TOW K€ CHIIBI IepBas IpYXUHA
YIAJIMHWIACH Ha 6 cM, a BTopas — Ha 3 cM. CpaBHUTE KECTKOCTh k| NMEPBOH MPYKUHBI C )KECTKOCTHIO k) BTOPOH.



JlBa Tena HaXOAATCS HA OMHOW M TOH K€ BBICOTE HaJ MOBEPXHOCTHIO 3eMin. Macca oHOTO Tesa 7] B Ba pas3a
GomnbIe Macchl APyroro tena 7). OTHOCUTENEHO TOBEPXHOCTH 3€MIIN MTOTEHINAIBHAS SHEPTHS

MIEPBOTO TeJia B 2 pa3a OO0JIbIlIe NOTCHIMATBHOW YHEPTUU BTOPOTO Telia

BTOPOTO TeNa B 2 pasza 0oJbllie MOTEHIUATbHON YHEPTUH MIEPBOTO Tela

MIEPBOTO Telia B 4 pa3a OOJbIIIe NOTCHIMATBHOM YHEPTUU BTOPOTO Telia

BTOpOTO T€Ja B 4 paza OoJbIIe MOTEHILMAJIbHOM OHEPrum rnepBoro Tejaa

VYron Mexy naialoliuM ¥ OTPaKEHHBIM JIy4aMH paBeH 409 . Kaxum OyzeT yroj naJieHus, €CJIM yroJl OTPasKeHUS
yMeHbIuTCs Ha 10?

Ha pucynxke npuBeneH rpaduk 3aBUCHMOCTH TEMIIEPATyphI BOIBI OT BpeMeHH. HauanpHas TemmepaTypa Boast 50
°C. B xakoM COCTOSIHMM HaXOIUTCS BOJA B MOMEHT BPEMEHH T]?

TOJIBKO B Fa3006paSHOM

TOJIBKO B )KHUJIKOM

4aCTb BOJBI — B )KUAKOM COCTOAHHH, U YaCTh BOJBI — B F33006p8.3HOM
YacCTb BOABI — B JKUJAKOM COCTOSIHUH, U YaCThb BOJbI — B KPUCTAJJINYCCKOM

Kakum crioco6oM MOXXHO OCYIIECTBHTH TEIUIONEpeaady MEXIy TeIaMH, pa3JeICHHBIMA
0€3BO3IYIIHBIM IIPOCTPAHCTBOM?

TOJIBKO C TOMOIIBIO TECTIJIONPOBOAHOCTH 2) TOJIBKO C IIOMOIIIBIO KOHBCKIIUU

TOJIBKO C IMTOMOIIBIO M3JIydeHHs 4) BCEMHU TpeMsI CIocobaMu
Snpo renus

2 npoToHa U 6 HEUTPOHOB. 2) 2 MPOTOHA U & HEUTPOHOB.
8 mpoToHOB 1 2 HelitpoHa 4) 8 mpoToHOB 1 10 HEUTPOHOB.
Yacrs 2

B1 OnoBsHHOE Teno mpH oxJaxaeHud Ha 20 rpagycoB BIIEISIET KOJMYECTBO TEIUIOTHI, paBHOE 9200 [[x. Uemy
paBHa Macca 3Toro Tena? YaenbHas TeruioeMKocTh ooBa 230 [Ix/(kr-°C). OTBeT narth B KT.

B2 Kakoe conpoTuBieHre UMeeT MEIHbII MPOBOJI, €CIIK MpH cuiie Toka 20 A HampspKeHUE Ha ero KOHIaX PaBHO
8 B?

Kontpoabnas padora no teme «Kunemaruka. lunamuka. 3aKoHbI COXpAHEHUS B
MEXAaHUKE»

BAPUAHT Ne 1
Nel. JlaHo ypaBHeHHWe ABWKEHHS Karepa X = 8t— 0,5t wu temmoxoma x =-10t. HaiiTn HadanbHbEIE
CKOPOCTH M YCKOPEHHS KaKAoro Tena. Hamucars 3aKOH M3MEHEHHS CKOPOCTH U KaXJIOTO Tena..

Ne2. W3 camonéra Ha BbicoTe 80M B TOPH30HTAJIBHOM HAIPaBICHUH BBIOPOLIEH I'Py3 co CKopocThio 50 M/c.
HaiiTi nanpHOCTE MoNETA.

Ne 3. Illapuk paBHOMEpHO BpalllaeTcs 10 OKPYKHOCTH paguycoM 20 cM ¢ yactotoit 2 06/cex. Haiitn nepuon
oOpalienns Iapuka, ero yrioBYIO W JIMHEHHYIO ckopocTu.Halith yckopeHue mapuka.
Ne4. Bpycok coCKab3bIBae€T BHU3 110 HAKIIOHHOW TUIOCKOCTH C YTJIOM HaKJIOHA IJIOCKOCTH K TOpu3oHTy 30°.



Koaddurmment tperust 6pycka o HaKJIOHHYIO TUIockocTh 0,3.M300pasute cuibl, neicTByromme Ha 6pycok.C
KaKUM YCKOPEHHEM CKOJIB3HT OPYCOK 0 HAKIOHHOM IIOCKOCTH?

No5 TToaBemieHHbIH Ha HUTHU IapuK Maccoi 100 r OTKIIOHUIIU OT MOJIOKEHUs paBHOBecHsl Ha yroa 60° u
oTmycTiin.YeMy paBHa cujia HaTSKEHUSI HUTH B 3TOT MOMEHT BpeMEHU?

Ne6. Kocmuueckuii kopabib Maccoid 10 T IBMIKETCS 110 KPyroBoi OpOMTE HCKYCCTBEHHOTO CITyTHHKA 3eMIIH
Ha BbIcoTe, paBHOH 0,1 paguyca 3emnn.C kakoii cuiioit kopadib nputarusaercs k 3emie? (Maccy 3emiu
MIpUHATH paBHOH 6 - 1024 k1, a ee paguyc — paBHbIM 6400 KM.)

BAPUAHT Ne 2
Nel. JlaHbl ypaBHEHHS ABM)KEHUSA: MOTOLMKIMCTA X = 12t+2t> wu Bejmocumemucra X =-5t. Haittu
HadaJIbHYI0 CKOPOCTh M YCKOpEeHHe Kaxkaoro. Hammcars 3akoH M3MEHEHUS CKOPOCTH UL KaXKIOTO Tela.

Ne2. Co ckanpl OpollieH TOPU30HTAIEHO KaMEHb CO CKOpOCThIo 15 M/c. JlanbHOCTh nonéTra okaszajach paBHOU
BBICOTE CKajibl. HaliTu BBICOTY CKaJlbl.

Ne3. Illapuk paBHOMEPHO BpaIllaeTCs MO OKPY)KHOCTHU paguycoM 10 cM ¢ acToToit 3 06/cex. Haiiti nepuon
oOpalieHusi LIapuKa, €ro yrioBYyIO U JIMHEiHYI0 ckopocTu.Halitn yckopeHue 1mapuka.

Ne4. Bpycox paBHOMEPHO CKOJIB3UT BHH3 TI0 HAKJIOHHOM IUTOCKOCTH C YIJIOM HAaKJIOHA IUIOCKOCTH K TOPHU30HTY
30° (g=10 M/ ¢ ?). U300pasute cWiIbl, AckcTByromue Ha 6pycok.Onpenenure Ko3(Qp(HUIMEHT TpeHHs Gpycka o
TUIOCKOCTB.

Ne5. Ha namcke, KOTOpBIN BpaliaeTcss BOKPYT BEPTUKAIbHON OCH, IPOXOJAIIEH Yepe3 €ro UEHTP, JIEHKUT
MalleHbKas maii6a maccoit 50 r. [laiiba npukperieHa K TOpU30HTAIBHON TPY)XUHE AJHHOU 25 cM,
3aKpeIUICHHOM B 1ieHTpe aucka. Koaddupent tperns maiiosr o quck 0,2.I1pu kakoit MakCHMaIbHOM
JIMHEIHOW CKOPOCTH JIBMKEHHUSI IMCKA MPY)KHHA ellle OyJeT B HEPaCTIHYTOM COCTOSIHUH?

No6. [Tnanera Mapc, macca kotopoii paBna 0,11 maccel 3emin, ynanena ot ConHila Ha paccTosiHue, B 1,52

paza Gombiee, yem 3emirss.Bo ckonbko pas cuia nputskeHus Mapca k CoJHIly MEHbIIIe, YeM CUjla MPUTSHKEHUS
3emuu k ConHity?

KonTtpouabHas pa6ora no treme «Mousekyasipuasi puzuka. OCHOBbI TePMOANHAMHUKH
BapmuanTt 1

1. B TOHKOCTEHHOM PE3MHOBOM ILIape COAEPIKUTCS BO3AYX Maccol 5 r npu temmeparype 27 °C u
arMocdeproM naBienuu 105 [1a.Onpenenute o0bem mapa. (MOIApHYIO MacCy BO3IyXa MPUHATH paBHOHU 29 -

2.C nacaJibHbBIM Ira3oM ObLI MIPOU3BEACH IIPOIIECC, I/1306pa)KGHHLII\/'I Ha pUCYHKE. Macca raza mocTosHHa.
HazoBute IIPOUECChI, MPOUCXOAANINEC C NCATIbHBIM I'a30M.

3. .T'a3, comepskamuiicst B COCYy/e MO MOPIITHEM, PACIINPIIICS N300apHO NP IaBICHUU 2

COBEPIIIMI T'a3 MPH PACHIHPEHHH.

4. TerutoBast MammHa, padoTaromas mo nukiy KapHo, 3a OJFH IIHKII COBEpIIaeT paboTy,
paBHy0 2,5 KJI’X, U OTAAET XOJNOJUIBHUKY KOJIMYECTBO TEIUIOTHI, PaBHOE 2,5
kJx.Onpenenure KIIJ TenioBoil MalnHblL.

Bapuant 2

1. Cocyn ob6npemom 20 J1 HATOTHIUIN a30TOM, Macca KoToporo 45 1, mpu Temmeparype 27 °C.Onpenenure
JIaBJICHUE Ta3a B COCYHE.



2. C upeanbHBIM Ta30M OBUT MTPOU3BEIEH MPOIIECC, N300paKeHHBIN Ha pUCyHKe. Macca rasa
nocrosinHa. HazoBuTe mporieccsl, MPOUCXOASIINE C UACATBHBIM [a30M.

3.T'a3 mepexonuT u3 cocTosHus 1 B cocTosiHUE 3 yepe3 MPOMEXKyTOUHOe
coctosHue 2.0mpenenure padoTy, KOTOPYIO COBEPIIAET Ia3.

. Temnepatypa HarpeBateins uaeaiabHOH TemnoBoit MamuHsel 227 °C, a
TeMmiieparypa xonoaunsauka 47 °C.Yemy pasen KIIJ] TerioBoit Mammsb1?

KOHTpOJIbHaﬂ paGOTa Imo TeMe ((3J'IeKTp0€TaTI/IKa. ITocTosIHHBII 3J16KTPI/I'{eCKI/II71 TOK.

Toku B pa3IMYHBIX cCpeaax»
BapuanTt 1

1. Mennelii IpoBOAHKUK MMeeT AmuHy 500 M M Iiomans monepednoro cedenns 0,5 mm2. UeMy paBHa criia
TOKa B IPOBOJHUKE MPHU HANPSDKEHUM Ha ero koHLax 12 B? YnensHoe conpotusienue meau 1,7 - 108 Om - M.

2. K ucroynuky toxa, 3JIC xotoporo paBHa 6 B, mokiII04eHbI PE3UCTOPHI, COIMPOTUBICHUS KOTOPBHIX Ry = 1
Owm, R, =R3 =2 Om. Cuna Toka B nenu papHa | A.Onpenenure BHyTpeHHEE CONPOTUBICHHE UCTOUHUKA TOKA.

3. DNeKTpoABHTATENh TOIBEMHOTO KpaHa paboTaeT nox HanpspkeHneM 380 B, cuma
TOKa B ero ooMoTtke paBHa 20 A.Kakyro paboTy coBepmaeT 3IeKTpHICCKUI TOK B
oOMoTKe 31ekTpoasurarens 3a 40 c?

Bapuant 2

1. CranpHoil mpoBOAHUK AuameTpoM 1 MM umeet anuHy 100 M.Onpenenute cOnmpoTUBIEHHE CTATLHOTO
NPOBOJHUKA, ECIHU yIeIbHOE ConpoTuBaenye crami 12 - 1078 Om - m.

2. K ucrounuky toka, 3JIC xoToporo paBHa 6 B, MOIKIIOYEHBI TPH
OJMHAKOBBIX pe3UcTOpa compoTurieHueM 12 Om kaxapiil. Cuia Toka B
HEpa3BETBICHHON YacTH Iienu paBHa 1,2 A.Ompeznenure BHyTpeHHee
COIIPOTHUBJICHNE NCTOYHNKA TOKA.

3. DNeKTpoYafHUK CO CIMPAbI0 HarpeBaTEIbHOTO IEMEHTA
conpotusieHueM 30 OM BKIIIOUEH B ceTh HanpsbkeHuem 220 B.

Kakoe KoJM4ecTBO TETIOTHI BBIICIUTCS B HArpeBaTeIbHOM dJIeMeHTe 3a 4 MuH?

Hrorosasi koHTpoabHas pabora Ne6
Bapuanr L.
Yacms 1. (Bvibepume ephbitl 6apuanm omsema)
1. Ha pucynke 1.01 moka3aHn rpaduk 3aBHCHMOCTH CKOPOCTH
JIBIDKEHUSI Tella 0T BpeMeHH. Kakoi 13 mpeaiokeHHBIX TpaduKoB
BbIpakaeT rpaMiK yCKOPEHUsI 3TOTo Tena?




B. I.
2. ABTOMOOWMIIb 33 2 MHH YBEJIMUMII CBOO OT 18kM/4 0 61,2kM/4. C KaKUM YCKOPEHUEM JBUTAJICS
aBTOMOOMIIB?

A. 0,1 m/c?; B. 0,2 m/c?; B. 0,3 m/c%; I. 0,4 m/c.

3. C kakoii cuJI0H MpUTIATrHBatOTCA ABa Kopabist maccamu 1o 100001, HAXOJSIMXCS HA PACCTOSIHAU 1 KM JpyT OT
apyra?

A. 6,67 MxH; b. 6,67mH; B. 6,67H; I'. 6,67TMH.

4. 3 MoJB BOIOPOIA HAXOAATCS B cocyze mpu Temneparype 7. KakoBa remneparypa 3 MOJb KHCIOPOZa B COCYIE

TOTO k€ 00BeMa U TP TOM ke AaBieHnu? (Bomopox u Kucmopos cuuTaTh UaeaIbHBIMH T'a3aMN)

A. 32T; B.16T; B. 2T; I.T
5. Ha rpaduke (cM. pUCYHOK) IIPEICTABICHO U3MCHEHUE
Temneparypbl T BeniecTsa ¢ TeueHHEM BpeMeHU t. B HauanbHbIN
MOMEHT BPEMEHH BEIICCTBO HAXOMWIOCH B KPUCTAIUTNICCKOM
cocrosiHuy. Kakas 13 ToUek COOTBETCTBYET OKOHYAHHUIO IpoIiecca
OTBepJeBaHMSI?
A.S; b. 6; B. 3; I.7.

6. KakoBo conmpoTHBIICHHE ydacTKa LETH, COACprKalleM TPH
pe3ucTOpa, COEAMHEHHBIX TaK, KaK IIOKa3aHO HAa PUCYHKe?
A. 11 Owm; B. 5 Owm; B. 3 Om; I.1,2 Om.
7. Cuna toxa B npoBogHuke 0,12A, a mpuiiokeHHOE HanpsKeHUe Ha ero koHuax 12B. Kak usmenurcs cuna
TOKa Ha 3TOM NPOBOJHUKE, €CIIU HAIIPsDKCHUE YBEIUYHUTh B 2 pa3a?
A. YBenuuurcs B 2 pasa; b. YMensmuTcs B 2 pa3za; B. Yeenuuntcs B 100 pa3; I. He usmenutcs.
Yacmo 2. (Pewiume 3adauu)
8. JIBurasich ¢ HauaJIbHOI CKOPOCTHIO S4KM/4, aBTOMOOWIB 32 10c mpoien myTh
155m. C xakuM yCKOpEHHEM JBHUTalCs aBTOMOOMIIb U KaKyl0 CKOPOCTh OH NMPHOOpeEN B
KOHILIE IyTH?
9. Ha pucynke 3 nan rpaduk nzonporecca. [IpencraBpre ero B 0CTaIbHBIX
KOOp/IMHATAX.

10. K uctounuky Toka ¢ 3/1C 9 B u BHyTpeHHUM

conpotuBieHueM 1,5 OM NpUcOeMHEHA IEMh, COCTOAIIAS U3

JIBYX TIPOBOJHHUKOB 110 20 OM KaxIbIi, COEIMHEHHBIX MEX]TY
c000¥ mapaienbHO, U TPETHETO MPOBOJHHUKA CONPOTHBICHHEM 3,5 OMm,
MIPUCOETUHEHHOTO TTOCIEI0BaTeIbHO K IBYM IepBBIM. UeMy paBHa CHJIa TOKa B HEPA3BETBIEHHON YacCTH U
HanpspKeHHE Ha KOHIIAxX [enu?

Bapuant I1
Yacmos 1. (Buibepume eepublil 6apuanm omeema)




1. Ha pucynke 2.01 noka3zan rpaduk 3aBUCUMOCTH CKOPOCTH JBIKEHHUSI Tella OT BpeMeHH. Kakoi n3
TIPEUIOKECHHBIX TPaUKOB BEIpakaeT rpad)uK yCKOPEHHS ITOTO Teya?

B. I.
2. ABTOMOOWIE 3a 2 MUH YBEIHYWI CBOO OT 36KkM/4 10 122,4km/4. C KaKUM YCKOPEHHUEM JBHUTAJICS
aBTOMOOMIB?

A. 0,1 m/c%; B. 0,2 m/c%; B. 0,3 m/c%; I". 0,4 m/c%.
3. C xaxoif cuyoif mpuTATruBaroTcs aBa kopabns maccamu 1o 200001, HaXOAAMIUXCS HA PACCTOSIHUU 2KM APYT OT
npyra?
A. 6,67 MxH; b. 6,67MH; B. 6,67H;
I'. 6,67TMH.

4. 3 Moab BOAOPOAA HAaXoIATCs B cocyne npu temneparype 7. Kakosa
Temreparypa 3 MOJIb a30Ta B COCYAE TOTO ke 00beMa U IIPH TOM ke
nasnenun? (Bomopon u a30T cunTaTh naEaNIbHBIMY Ta3aMH)
A. 28T, b. 14T; B. 2T, I.T
5. Ha rpadmuke (CM. pUCYHOK) IPEICTaBICHO N3MEHEHNE TeMIepaTypsl T
BEILECTBA C TEUEHHEM BpeMeHH t. B HadanmbHBI MOMEHT BpeMEeHH
BEIIIECTBO HAXOAUJIOCh B KPUCTAIIIMUECKOM cOCTOsIHUU. Kakas u3 Touek
COOTBETCTBYET OKOHYAHHIO IIPOIIecca IIaBICHUA?
A.S; b. 6; B. 3; I.7.
6. Cwuia Toka B mpoBogauke 0,12A, a npunokeHHOE HAaIpsKEHHE Ha €To
koH1ax 12B. Kak u3aMeHUTCs chiia TOKa Ha 3TOM MPOBOJHUKE, €CIH
HanpspKeHHE YMEHBIINTSG B 2 paza?
A. YBenuuutces B 2 pasa; b. YMenbmmres B 2 pasa; B. YBenuuutcs B 100 pa3; I. He usmenures.
7. KakoBo conpoTHBIIEHNE ydacTKa [enH, COAEprKalleM TPH Pe3UCTOpa, COSAMHEHHBIX TaK, KaK MOKa3aHO Ha
pucyske?
A. 11 Owm; b. 4,5 Om; B. 3 Om; I.1,20mMm.
Yacmo 2. (Pewwume 3adauu)
8. JIBurasce ¢ Ha4yaIEHON CKOPOCTBIO 36KM/4, aBTOMOOMIH 32 10¢
nporen myTs 105M. C KakuM ycKopeHHeM
JIBUTAJICS aBTOMOOMIIb M KaKyI0 CKOPOCTb OH
nproOpen B KOHIIE TyTH?
9. Ha pucynke 1 nan rpaduk uzomnporecca.
IIpencraBbeTe €ro B OCTaIBHBIX KOOPAMHATAX.

10. K ucrounuky Toka ¢ 9/1C 12 B u
BHYTpPEHHUM cornpoTtusieHueM 0,5 OM npucoenrHeHa Lenb,
COCTOSIIIASI U3 IByX NPOBOJHUKOB MO 15 OM KaxkJblil, COETUHEHHBIX
MEXIy COO0H mapaluieTbHO, H TPETHEro MPOBOJAHUKA CONPOTUBICHUEM 4 OM,
MIPUCOEIUHEHHOTO MOCIeI0BaTeIbHO K IBYM NEpBbIM. YeMy paBHa cujia TOKa B HEPa3BETBIEHHOM YacTH U
HanpspKeHHE Ha KOHIIaxX [enu?

11 kaacc
BxoaHasi KOHTpoJIbHAs1 padoTa

Bapuant 1



1. Tlpy npsSMONMHEHHOM pPaBHOYCKOPCHHOM MBIDKEHHH C HYJICBOW HAYaJIbHOM CKOPOCTHIO IIyTh,
TIPOIICHHBII TETIOM 3a TPEThIO CEKYHY C Hauaya IBIKEHUS M0 CPAaBHEHHIO C IYTEM 32 IIEPBYIO CEKYHIY

1)bonemre B 3 pasa 3) 6omsime B 5 pa3
2)bonbiue B 4 paza 4) 6onbiue B 9 pas

2. Teno OpolIeHO BEPTHKAIBHO BBEPX C Ha4aJIbHOU CKOpocThio 20 M/c. KakoB MOay/b CKOPOCTH Tella yepes
0,5 ¢ nmocne Hauana aBuxkeHUsA? CoNpOTUBIEHUE BO3yXa HE YUUTHIBATh.

1)10 m/c 2) 15 m/c 3) 17,5 m/c 4) 20 m/c

3. Ha ropu3oHTansHOM IOy cTOUT simuK mMaccoil 10 xr. KoadduuueHT TpeHns Mexmy SIUKOM U M0JIO0M
paseH 0,25. K smuKky npukiIaabBaoT TOPU30HTAIBLHO HalpaBIeHHYo cuity 16 H, u on octaéres B mokoe. KakoBa
CHJIa TPEHHSI MEXK/TY SIIUKOM U TTOJIOM?

0OH2)2,5H3)4H4) 16H

4. YenoBek, paBHOMEPHO ITOIHUMAS JIeOEIKY, OCTAT BEAPO ¢ BOJOH U3 Koonma rryonHoi 10 M. Macca
Bezapa 1,5 xr, macca Boasl B Bezpe 10 k. Uemy paBHa paboTa CHIIBI yIIPYTOCTH BEpEBKH?

1)1150 T 2) 130 Ik 3) 1000 [Tk 4) 850 Jik

5. Hlapuk Maccoit 120 r HauMHaeT najgaTh ¢ BBICOTHI 5 M U3 COCTOSIHUA MOKos. KakoBa ero kunetuueckas
SHEPrusl mepell KacaHueM IMOBEPXHOCTH 3€MJIM , €CIIU COMPOTUBIEHHE BO3AyXa MPEeHEeOPEeKUTETHHO
Mano?

1)12 Jik 2) 6 [ 3) 1,2 [k 4) 0,6 i

6.V neanbHBIN Ta3 B COCY/IE CXKAJIM, YBETUYUB KOHIICHTPAIIUIO MOJIEKY ra3a B 5 pa3. JlaBneHue raza npu
9TOM BO3pociio B 2 pasa. CienoBarenbHO, aOCOIIOTHAS TEMIIeparypa rasa

1)YBenuuunacs B 2,5 pasa 2) yBenuuuiach B 2 pa3a 3) ysenuumiacs B 10 pa3
4)ymeHpIIAIACE B 2,5 pa3a

7. quy PAaBHO KOJUYECTBO TCIUIOTBI, KOTOPOC H€O6XOZ[I/IMO 3aTPaTUTh HA NOJIHOC IMPCBpAIICHUC 2 kT CBHHIIA,
B3ATOTO IIpU TEMIICPATYPEC IJIABJICHU S, B ) KUJIKOC COCTOsTHHE?

1) 12,5 xJIx 3) 125 xJIx
2) 50 x/Ix 4) 16350 xJIx
Bapuant 2

1. 3aBucHMOCTb KOOPJMHATHI OT BPEMEHH JJIsI HEKOTOPOTO Tella 3alMChIBAETCSl ypaBHEHUEM x=8t-t2 , TIe
BCE€ BEJMUYMHBI BbIpaskeHbl B CH. B kakoii MOMEHT BpeMEHHU CKOPOCTh Te€lla paBHa HYJ0?

1)8c2)4c3)3c4)0c

2. HeOonpmioit kaMeHb OPOIICH TOPU3OHTAIBHO CO CKOPOCTBIO 5 M/C ¢ BBICOTHI 5 M. C KaKoil CKOPOCTEIO
yrnaaér KaMeHb Ha 3eMJTI0?

1)5 m/c 2) 10 m/c 3) 11 m/c 4) 15 m/c

3. ABTOMOOMIIB, IBUTASCH IT0 TOPU30HTAIBHON JOPOTE, COBEPIIAET IIOBOPOT IO AyTe OKPYKHOCTH. KakoB
MUHUMAJIBHBIA PagiyC TPAeKTOPUH aBTOMOOWIIS NPH ero ckopocTé 18m/c m ko3 uImeHTe TpeHus
aBTOMOOMIIBHBIX IIKH O Jopory 0,47

1)81 M 2) 9 M 3) 45,5 M 4) 90 M

4. ManpuiK TSHET CaHKHU 3a BEPEBKY, COCTABIISIIOILYIO C JOPOTOH yron 300, ¢ cunoit 50 H. IIporamus
CaHKM Ha PAacCTOSHUU | M, OH COBEpLIMI paboTy

1)50 [k 2) 25 Ik 3) 25 Mk 4) 100 [Tx
5. KakoBa macca 25 Monb yriiekucioro raza?
1)0,1 xr 2) 1,1 xr 3) 0,3 xr 4) 3 xr

6. [Ipu cxxaTthy UIEaILHOTO ra3a ero 00bEM yMEHbIIHICS B 2 pa3a, a TeMIeparypa raza yBelliuuiiach B
2 pasa. Kak n3MeHMII0Ch TP 3TOM JaBJICHUE Ta3a?



1)yBenmmumiiock B 2 pasa 3) yBeIHIMIOCHh B 4 pa3a
2) yMEHBIIWIOCH B 2 pa3a 4) He I3MEHUIOCHh

7. Temriepatypa XoIOAMIbHUKA HAeaTbHON TermoBoi MamuHbl KapHo pasHa 300 K. Kakoit nomxHa OBITh
Temrieparypa e€ Harpesareisi, yToObl KI1/] Mamunst 6611 paBen 400 %?

1. 1200 K 2) 800 K 3) 600 K 4) 500 K

KontpoabHnasi padora mo Teme «VMarHuTHoe moJje. JJIeKTPOMArHUTHAS MHAYKIHD)

1 BapuaHT

1. Kakoii MarHUTHBIH NOTOK IIPOHU3IBAET IVIOCKYIO MIOBEPXHOCTD MIOMA L0 50 cM? IpH UHAYKLMK
monst 0,4 Tir, ecim 3Ta HTOBEPXHOCTH PacIIONioXKeHa o yritoM 45° k Bektopy naaykinn? Chenaiire
PHCYHOK.

2. KaxoBa HHIYKIMS MarHUTHOTO TI0JIS, B KOTOPOM Ha IPOBOJHHK C AJITMHON aKTHBHOW YacTH 5 cM
neiictyet cria SOMH? Cuna Toka B mpoBomauKe 25A. IIpOBOAHUK PacIIONOKEeH MEPIICHANKYIISIPHO
WHIyKIIUH MarHUTHOTO TTOJISL.

3. Kaxkas cuna neficTByeT Ha NPOTOH, JBIKYIIMICS cO ckopocThio 10MM/C B MarHUTHOM TIOJIE C
uHaykiyeit 0,2 T nepneHAnKyIapHO JTUHUAM HHTyKITUH?

4, CkoNBbKO BUTKOB JIOJDKHA COJIEPKATH KaTyIIKa C IUIOIIA/IbI0 ONEPEYHOro ceueHus S0cM?, uToObI IpH
“3MEeHeHUU MarHuTHON uuaykimu ¢ 0,2 1o 0,3 Tn B Teuenue 4 mc B Helt Bo30yxkaanacs JC 10B?

5. HaiiTn HHAYKTUBHOCTH IPOBOJIHUKA, B KOTOPOM paBHOMEPHOE U3MEHEHUE CUJIbI ToKa Ha 2 A 3a 0,25 ¢
Bo30yxmaet I/1C camounaykiuu 20 MB.

2 BapuaHT

1. YyacTok npoBogHuKa AnuHON 10 cM HaxoauTcss B MarHuTHOM nosie unaykauei 50 mTn. Cuna Amnepa
TIpU epEMECHIH IPOBOJHIKA Ha § CM B HAIIPaBIICHUH CBOETO AeUCTBHA coBepiuaeT padory 0,004 JIx. Uemy
paBHa cuJIa TOKa, IPOTEKAIOIIEro Mo NpoBOAHUKY? [IpOBOIHUK pacoNoXKeH NEePIEeHIUKYISIPHO JTHHUAM
MarHuTHON MHIYKIUH.

2. Kakoii MarHUTHBI TOTOK MPOHU3BIBAET IUIOCKYIO MOBEPXHOCTH IJIONIA (b0 50 cM2 pu HHAYKIMH
moxist 0,4 Tir, ecim 3Ta IOBEPXHOCTH pacioiiokeHa moj yrioM 30° k Bekropy nHaAyKinn? Chenaite pucyHOK.

3. [IpoToH BieTaeT B MAarHUTHOE IOJIE MEPIICHANKYIIAPHO JIMHUSAM MarHUTHOH MHAYKUWH. Haiitu
CKOPOCTb IPOTOHA, €CJIM MarHUTHAst HHIYKLHA ot paBHa 0,2 Ti, cuiia, neficTByIomas Ha IPOTOH B
MarHuTHOM mnouie paBHa 0,32mH.

4. 3a 5 MC MarHWTHBIN TIOTOK, IPOHM3BIBAIOIINIT KOHTYD, YObIBaeT ¢ 9 1o 4 MB6. Haiitu 3/IC nnayKkuuy.

5. Kakoii MarHUTHBIH TOTOK BO3HUKAET B KOHTYpe NHAYKTHBHOCTHIO 0,2 MI'H mpu cuite Toka 10 A?
KonTpouabHas padora «Kojiedanusi 4 BOJTHbD)
BapuanTt Ne 1

Ne 1. I'py3 maccoii 450 r coBepiuaeT kosie0aHus Ha pyXuHe >xecTkocThio 0,5 kH/M. Haittu nepuon,
COOCTBEHHYIO M UKJIMYECKYIO YACTOTYy MEXaHWYECKUX KOJIEeOaHHUMH.

Ne 2. B kone6aTe/lbHOM KOHTYpE 3aBHCUMOCTh CUJIbI TOKA OT BpeMeHH 3a/aHa ypasHeHueM i=0,5sin10%zt.
Haiitu aMImuTy 1y CHIJIBI TOKA, IEPHOJ, COOCTBEHHYIO M IIUKIMYECKYIO YaCTOTY JIEKTPOMArHUTHBIX KOJIeOaHU.

Ne 3. KonebarenpHbIN KOHTYP COCTOHT M3 KOHACHCATOPA eMKOCTHI0 4 MKD M KaTYIIKH HHAYKTUBHOCTHIO 700
MI'H. HaiiTi mepron, cOOCTBEHHYIO M IUKIMYECKYIO YaCTOTY JIEKTPOMArHUTHBIX KOJIeOaHMH.

No 4, KakoBa gjiiHa MaTeMaTHYECKOTO MasiTHHKA, coBepmatoniero 60 konedbanuii 3a 2 MuH?
Bapuant Ne 2

Ne 1. JInvHA HUTH MAaTEMaTUYECKOTO MasiTHHKA 4 M. HaliTi nepuon, COOCTBEHHYIO M LIUKIHYECKYIO YaCTOTY
MeXaHM4ecKuX Konebanuii Ha JIyHe, eciin yckopeHue cBo6oHOTO iaaeHus Ha Jlyne pasro 1,62 m/c?.



No 2. YpaBHeHne koneOaHU HanpsokeHUs uMeeT Bug u=40cos25xt. HaliTu aMImuTy Ay HanpspKeHUs, IEPHOI,
COOCTBEHHYIO U LUKIMYECKYIO YACTOTY DJIEKTPOMArHUTHBIX KOJICOaHUI.

Ne 3. KonebaTenpHBII KOHTYP COCTOUT M3 KOHACHCATOPa EMKOCTHIO 5 MKD 1 KaTyIIKH HHAYKTUBHOCTHIO 0,5
MI'H. HaiiTi mepron, COOCTBEHHYIO M HUKIMYECKYIO YaCTOTY JIEKTPOMArHUTHBIX KOJIeOaHMIA.

Ne 4. TlpyxwuHa 10 IEHCTBUEM MPHUKPEIUICHHOTO K Hel Tpy3a maccoit 900 r coepiaet 15 konebanuii B 1 MuH.
HaiiTu ’xecTKOCTh IpY>KUHBI.

KontponbHast padora «JieMeHThI ACTPOHOMMH H ACTPOGU3HKU»

Hrorosas KOHTPOJIbHasA paﬁoTa

BeinosHeHe KOHTPOIBHON pabOTHI PACCUNTAHO HA /IBA YPOKA
BapuanTtNel

1. nwHa akTUBHOU YacTH MpoBoaHUKA 20 cM. YTONI MEXIy HalpaBlIeHHEM TOKa M HHAYKIUCH
MarHUTHOT'O TOJISl paBeH 90°. C kaKkoii CHJIOH MAarHUTHOE TIOJIE C nuaykaueit SOMTn nelicTByer Ha
IIPOBOJIHHK, €CJIM CHJIa ToKa B HeM 10 A?

2. Omnpenenure HHAYKTUBHOCTH KaTYIIKH, KOTOPYIO NP CUJIE TOKa 6 A MPOHM3bIBAET MarHUTHBII MOTOK
120mB6.

3. YCTaHOBHTBH COOTBETCTBHUE:

A. MarauTHbI# TIOTOK 1. Tn

b. MaruurtHas uHAYKUHS 2. JIx

B. UnayKkTHBHOCTH 3.Tu
4.B6

4. OnuH pa3 METaJNIMIECKOE KOJIBIIO MagaeT Ha CTOSIINI BEPTUKATIHHO TIOJIOCOBOM MarHUT TaK, YTO HAJEBACTCS
Ha HEro, BTOPO# pa3 Tak, uTo MpoJIeTaeT MUMO Hero. ILTOCKOCTh KOJiblia B 000UX Cllydasix TOpu3oHTa bHa. TOK
B KOJIBLIE

1) BO3HHKAeT B 000X CITydasx
2) He BO3HHKAET HH B OJTHOM H3 CIIyJacB
3) BO3HHUKAET TOJBEKO B IEPBOM CIIydae

4) BO3HHKAET TOJILKO BO BTOPOM Clly4ae

5. Haitimure D/1C nHaykiuu B KoHType, eciu 32 0,01c MarHuTHBIN noToK yBenuumics Ha 400 MBoO.
6. DneKTpoMarHuTHas MHIYKIHS — 3TO:

1) siBIEeHME, XapaKTepU3yoIee JeHCTBUE MArHUTHOTO TIOJISI HA IBHKYIITHHACS

3apsz;

2) siBIeHNE BO3HUKHOBEHUS B 3aMKHYTOM KOHTYpE 3J€KTPUYECKOT0 TOKa MPH

HU3MCHCHHUHN MAarHuTHOI'O IIOTOKA,



3)sBIICHNE, XapaKTEpU3YIOIIee JICHCTBIE MArHUTHOTO TIOJISl HA TIPOBOTHHK C
TOKOM.

7. MaTtemaTn4ecKuii MasiTHUK COBEpIIAET CBOOOHBIE rapMOHUYecKue KosieOanus. Kakyro BeMYnHy MOKHO
OIPE/ICITUTD, €CIM U3BECTHBI AnKHa | 1 epuoa konebanuit T MasTHHKA?

8. Ha pucynke noka3zan rpad)uk 3aBUCHMOCTH CHJIBI TOKA B METAIJIMYECKOM MPOBOJIHUKE OT BPEMEHH.
Omnpenenure 4acTOTy KoJeOaHUH ToKa.

1) 8 'u
2)0,125Tn
3)6 L
4) 4T

9. Paccrostaue Mexay OnmxaiimmMu rpeOHsMu BoiH 10M. KakoBa yacToTa yaapoB BOJH O KOPIYC, €CIU
CKOPOCTb BOJIH 3 M/c ?

10. JIyu cBeTa majaeT Ha IIOCKOE 3ePKaIo. YTOJI OTpaKeHHsI paBeH 24°. Yol Mex1y MaJaroliM JIy9OM U
3epKaJIoM.. ..

11. Eciu npeaMeTr HaXOAUTCsl OT COOMPArOIIel IMH3bI Ha PACCTOSHUU 0OJIbIe TBOHHOTO (DOKYCHOTO
PacCTOSIHUSA, TO €ro u300pakeHue OyJIeT. ..

12. Kakoe ontudeckoe siBIICHHE 00BSICHIET PayKHYIO OKPACKY MBUIBHBIX ITy3bIpCii?
1) Aucnepcus 2) Audpaxus 3) Uarepdepennns 4) [omspusanms

13. HenpepbIBHBIE (CTUIONTHBIC) CIIEKTPHI AAIOT TeJa, HAXOIAIINECS

A. TOJIBKO B TBEP/IOM COCTOSIHUH IPU OYEHb OOJIBIINX TEMIIEPATYpax;

b.B I‘aBOO6pa3HOM MOJICKYJISAPHOM COCTOAHHUH, B KOTOPOM MOJICKYJIbI HE CBA3AaHbI NI c1a00 CBSI3aHbI

JIPYT C IPYTOM;



B.B F3.3006p8.3HOM aTOMAapHOM COCTOsIHHH, B KOTOPOM aTOMBI ITPAKTHYCCKH HC BB&HMOHCﬁCTBymT

JPYT C APYTOM;

I'.B TBEPAOM UJIU KUJAKOM COCTOSIHUH, a TAKIKE CUJIBHO CKATBIC ra3bl

14. Kakoe 13 nepedncIeHHBIX HIDKE JIEKTPOMATHUTHBIX H3Ty4YeHHH MIMEeT HanOOIBITYIO YacTOTy?

A. PannoBOJIHBI.

b. MndpakpacHoe nzinyueHue.

B. Bunumoe uznyuenue.

I'. YneTpaduoneToBoe U3IydeHUE.

J1. PeHTreHOBCKOE M3ITyYEHHUE.

15. Kakoe u3 mpuBeIEHHBIX HUXKE BBIPAXKEHUI onpeaersieT MOHATHE qucrepcus’?

A. HanoxxeHre KOrepeHTHBIX BOJIH.

b. Paznoxxenue cBera B CIICKTp IpH MPEIIOMIICHUU.

B. IIpeo6pa3oBaHne eCTECTBEHHOTO CBETA B MNIOCKOMOISIPU30BAHHBIM.

I'. Orubanue BOIMHOM MPEIATCTBUMA.

I[. YactuaHoe OTpa’KCHHEC CBCTA HA pa3JicJiC ABYX CpCAa.

16. HanmcaTh HemocTaronie 0003HauCHUS B CIICAYIOMICH SIePHON pPEaKIim:

? +1H 1= 1,Mg?* + ,He*

17. Atom Hatpus 11Na?®

COIEPKUT

1) 11 nporoHoB, 23 HeliTpoHa n 34 »reKTpOHA

2) 23 mporona, 11 HelitpoHOB 1 11 31eKTPOHOB
3) 12 mpotoHoB, 11 HEHTPOHOB 1 12 BIEKTPOHOB
4) 11 nmporoHoB, 12 HeWTPOHOB U 11 351eKTPOHOB

18. Omnpenenute, Kakue U3 peakluii Ha3bIBAIOT TEPMOSIIEPHBIMH

A. Peakuuu feneHust JIETKUX sI€p



b. Peakuuu neneHust TSXKEIBIX sIep
B. Peaknuu cunTe3a MEX Y JIETKUMHU sIAPaMHU
I'. Peakuuu cuHTe3a MEXIY TSOKEIBIMU SIAPAMU
BapuanTNe2

1. o karymike mpoTeKaeT TOK, CO3/IAIONINKA MarHUTHOE ToJie SHeprueit 5 J[»K. MarHUTHEIHA MTOTOK Yepes
karymKky 10 B6. Haiftu cuimy Toka

2. Omnpenenure CUIy TOKA, TPOXOJAIIETO MO MPSIMOINHEHHOMY NPOBOJHUKY, TIEPIICHIUKYISIPHOMY
OJIHOPOJTHOMY MarHUTHOMY TIOJIIO, €CJIM Ha aKTHBHYIO YacTh IIPOBOJHMKA JUIMHON 10 cM aelicTByeT
cuia B 50 H npu marautHoOi uayknuu 20 To.

3. YCTaHOBHUTBH COOTBETCTBHUE:

A.MarauTtHas UHAYKLIHS 1.TH

b. UnaykTHBHOCTH 2. Tn

B. MaraurtHsIif moTOK 3.A
4. Bo

4. OuH pa3 MoJI0OCOBOM MarHUT IaJaeT CKBO3b HETIOIBI)KHOE METAJUTMYECKOE KOJIBIIO FO’KHBIM MOJTIOCOM BHU3,
BTOPOI1 pa3 ceBEpHBIM MOJIFOCOM BHU3. TOK B KOJBIE

1) BO3HHKaeT B 00OWX CIIydasx
2) He BO3HHUKACT HH B OJTHOM H3 CIIyJacB
3) BO3HHKAET TOJBKO B IIEPBOM CIIydae

4) BO3HHUKACT TOJILKO BO BTOPOM Cliy4ac

5. YeMy paBHO U3MEHEHHE MarHUTHOT'O OTOKa B KOHTYpe 3a 0,04¢, eciu nipu 3ToM Bo3HukIa DC MHAYKIMN
&B?

6. IHAyKIIMOHHBIN TOK BO3HHKAET B JIIOOOM 3aMKHYTOM ITPOBOAAIIEM KOHTYpPE, €CIIH:
1) Kontyp HaxoxuTcest B 0THOPOAHOM MAarHUTHOM TIOJIE;

2) KoHTyp nBHXKeETCS OCTYNATEIbHO B OHOPOTHOM MarHUTHOM TOJIE;

3) N3mensieTcss MarHUTHBIN MOTOK, IIPOHMU3BIBAIOIIUIT KOHTYD.

7. Kak n3MeHnTCS IepHoJl MajbIX KOlIeOaH!i MaTeMaTHIeCcKOTro MasiTHUKA, €CJIH €T0 JUIMHY YBEIUYUTh B 4
paza?

YBEJNMYUTCS B 4 pa3a 2) yBeauuuTcs B 2 pasa 3) yMeHbLIUTCA B 4 pa3ad) yMeHbIIHUTCS B 2 pa3a

8. Ha pucyHnke moka3zaH rpad)Mk 3aBUCHMOCTH CHJIBI TOKA B METAJUTHYECKOM ITPOBOIHUKE OT BPEMEHH.
Onpenennure aMIUIATY 1y KOJIeOaHUH TOKa



1)04A2)02A3)025A4)4A

9. JluHaMHK TIOJKJIIOYEH K BBIXOTY 3BYKOBOTO TeHepaTopa. YacroTa konebanuit 170 ', Onpenenure inHy
3BYKOBOM BOJIHBI B BO3yX€, 3HAs, YTO CKOPOCTH 3BYKOBOW BOJHEI B Bo3ayxe 340 m/c.

10. JIy4 cBeTa majiaeT Ha IIOCKOE 3epKaio. YTOI OTpaKeHHs paBeH 12°. YToi Mexk Iy maaoluM JIyIOM U
3epKaJIoM. ..

11. PaccTostHne OT IpeMeTa JI0 SKpaHa, I71e MoyJaeTcs 4eTKoe n3o0paxeHue npeamera, 4 M. M3o0paxenus B
3 paza Oompiie camoro npenmera. Haliante hokycHOE paccTOSIHUE JTMH3HI.

12. Kakoe siBIeHHE JTOKa3bIBACT, YTO CBET — 3TO MOTIEpeYHast BOIHA?

1) ducnepcus 2) Qudpaxiust 3) Uarepdepennus 4) [onspusanms

13. BemecTBo B ra3000pa3HOM aTOMapHOM COCTOSHHH JaeT:

A. HEenpepBIBHBIN CNIEKTP U3IMy4YeHUs b. THHEHYaThIi CIEKTP H3ITy4CHHS
B. nonocatsiii criekTp u3nydeHus ['. CrIonIHONM CeKTp NOrIOLEHUs
Jl.monocaThlid CHEKTP MOTJIOLIEHUS

14. CriekTpanbHBIH aHAITN3 TI03BOJISICT ONPEACTUTh:

A. XUMHUYeCcKU# cocTaB BemecTBa; b. ckopocTh nBukeHHs Tena; B. o0bem Tena;

I'. maccy tena; /1. remneparypy tena; E. naBnenue Bo3ayxa.
15. T'eneparop BY paboraer Ha wacrore 150 MI'1t. /liiHa BOJIHBI 3JIEKTPOMAarHUTHOTO U3JIyYEHHUS PaBHA. ..

16. Kakoe n3 Tpex THIIOB M3Iy4eHHH ( 0-, B- M y-u3irydeHune) odnanaetT HanoobIei
MIPOHUKAIOIIEH CIIOCOOHOCTHIO?

1) a -uznyuenue 2) p—um3nydenue 3) y -usinyueHue 4) Bce MPUMEPHO B OJJMHAKOBOM CTENEHU
17. Onpiter D. Pesephopia 1o pacCcessHUO (-4aCTHIL TIOKA3aJIH, YTO

A. TIOYTH BCSI Macca aToMa CocpesoToueHa B sipe.

B. S1po UMeeT MONIOKUTENBHBIH 3apsI.

Kakoe(-ne) u3 yrBepxaeHuii mpaBuiabHO(-b1)?



1) Tomsko A 2)tomeko B  3)uA,ub  4)HuA,uub
18. Atom maraus  1,Mg?* comepxur. ..

HPOTOHOB-... ; HEHTPOHOB-....; YIIEKTPOHOB-. ..
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