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IMosicuuTeIBLHAS 3aIMCKA

PabGouass mporpamma cpeanero oOmiero ooOpaszoBanums mo ¢uszuke s 10-11  kmaccor
COCTaBJIEHA HAa OCHOBE:!

— @ezpepanbHOTO  TOCYAAPCTBEHHOTO0  00pa30BaTENILHOTO  CTaHAApTa CpegHero  oOImIero
o0Opa3oBaHMs, YTBEPKICHHBIN MpUKa3oM MUHUCTEpCTBAa 00pa3oBaHus M Hayku Poccuiickoit
Oenepanuu ot 17 mas 2012 1. Ne 413 (¢ u3BMEHEHHUSIMH U IONIOJTHEHUSIMU 0T 29 nekabps 2014
rona, 31 gexabps 2015 rona, 29 urons 2017 rona);

— IlpumepHOil OCHOBHOW 00pa30BaTEIHPHOM MPOrPAMMON CpeaHEro oO0mero ooOpa3oBaHUS,
0JI00peHHOU penieHueM (enepanbHOro yu4eOHO-METOIUYECKOTO OOBEAMHEHUS M0 00ImeMy
obpazoBanmuto (mpoTokon oT 28 utons 2016 roga Ne2/16-3);

— Konnenuun mnpenogaBanusi  yueOHoro mpenmera «®Pusumka» B 00pa3oBaTENbHBIX
opranmzamusix Poccuiickoit Denepanuy, pealn3yOIUX OCHOBHBIE 00IIe00pa3oBaTeIbHBIC
nporpammsl (puHsaTa: 03 nekadps 2019)

— Ilporpammsl pa3BUTHS YHUBEPCAIbHBIX Y4EOHBIX JEHCTBUI MPU MOTYyYEHUH CPEAHETO OOIIEro
o0Opa3oBaHwMs, BKIIOYArONIas OPMUPOBAHNE KOMITETEHITNI 00yJaronuxcs B 001acTu y4eOHO-
MCCIIEIOBATENBLCKOM U TIPOCKTHOM e TETBHOCTH.

— OcHoBHOI 00pa3oBaTenbHOM MporpaMMmbl cpefaHero obmero obpaszoBanus MBOY COIII
c.Kucéneska 2020 roza.

— IlepcuekruBHoro yuebnoro miana MBOY COLI c¢.Kucenéska.

— CoOopuuka pabouux mnporpamm. OPusuka. PabGouue mnporpammel. IlpenMerHas aUHUS
yueOHukoB cepun «Kmaccuueckmii kype». 10—11 kmaccer @ ywue6. mocobue ans
obiieoOpasoBart. opranuzanuii / A. B. [llatanuna. - M. : [Ipocsemenue, 2017. - 81 c.

— YMK «®U3UKA» mrs 10 m 11 xmaccoB nmuaum «Kiaccmyeckuit kypc» aBtopoB [ Sl
Mskumesa, b. b. byxosuesa, H. H. Corckoro, B. M. Yapyruna mox pemakumeit H. A.
[TapdenTtreBoit.— M. : [IpocBemnienue.

[Iporpamma cocTaBieHa Ha OCHOBE TpeOOBaHWMH K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpamMmbl cpeaHero oomiero obpazoBanus (OOIlI COQ), nmpeacTaBiIeHHBIX B
@denepanbHOM  rocynapcTBeHHOM —oOpaszoBatenbHoM — ctanjgapre (PI'OC) cpeanero obiero
o0pa3oBaHus; IPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl CPEAHETO 0011Iero 00pa3oBaHUsl.

B paboueit mporpaMMe ydTe€HbI OCHOBHBIE M€ U TOJOXKEHHUS MPOrpaMMbl (OPMUPOBAHUS H
pPa3BUTHSI YHUBEPCAJIbHBIX Y4YEOHBIX NEHCTBUN ISl CpeaHero (ImoJHOro) oOImero oOpa3oBaHUS U
coOJIt0JIeHa TPEeMCTBEHHOCTh € IMPUMEPHOM MporpaMMmoil mo Qus3uke 1Jjii OCHOBHOTO OOIIEro
o0OpazoBaHusl.

B paboueii nporpamme Ui cTapiieil MIKOJbI MPETyCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB
JeSITeIbHOCTH, MTPEJICTABICHHBIX B IPOrPaMMe OCHOBHOT'O 00I11ero 00pa3oBaHusl.

Oco0GeHHOCTH POTrPaMMBI COCTOST B CIEAYIOIIEM:

—— OCHOBHOE€ COJIepXKaHHE Kypca OpPHUEHTHPOBAaHO Ha oOcBoeHHEe @DyHAaMEHTAIbHOIO sjpa
coaepxanus puU3nIecKoro 0opa3oBaHus;

— OCHOBHOE COJIepaHHe Kypca MPeACTaBIeHO Ui 0a30BOT0 YPOBHS U3Y4YEeHUS (DU3UKH;

— 00b€M U ITyOMHA M3ydeHHs] ydeOHOTO MaTepuaja OMPEaelsIOTCS OCHOBHBIM COJIEpKaHUEM
Kypca W TpeOOBaHUSIMH K pe3yibTaTaM OCBOCHHS OCHOBHOM OO0Opa3oBaTENbHOW MPOTpaMMbl U
MOJTy4YaloT JAbHEHIITYI0 KOHKPETU3AIUIO B TPUMEPHOM TEMaTHY€CKOM TUIAHUPOBAHHH;

—— OCHOBHOE€ COJIep)KaHHE Kypca W TMPUMEPHOE TEMATHYECKOE IIJIAHUPOBAHHUE OMPEISISIIOT
CoJIep>KaHue U BHUJIBI ACSITETLHOCTH, KOTOPBIE TOJDKHBI OBITHh OCBOGHBI O0YUYAIOIIMMHUCS TIPU U3yYCHUN
¢u3uku Ha 6a30BOM YpOBHE;

— B MPOTrpaMMe COJEPXKUTCS MPUMEPHBIN MEepeueHb JTa0OPATOPHBIX U IMPAKTUYECKHX PadoT.

OcBoeHme MporpaMMbl 1Mo PU3KUKE 00ECIIEYNBACT OBJIAJICHIE OCHOBAMH y4eOHO-
HCCJIEIOBATEIbCKON /EATeIbHOCTH, HAyYHBIMU METOJAaMHU DEIIEHHUS Pa3IMYHbIX TEOPETHYECKUX U
MPAKTUYECKHX 3ajau.

Merogonoruueckoid ocHoBot PI'OC COO sBiage€TCS CUCTEMHOACSATEIBHOCTHBIA MOAXO.
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OcHOBHBIC BUBI YIeOHOW JESITEIHHOCTH, PEACTABICHHBIC B TEMATUYECKOM TUIAHUPOBAHUN JTaHHOU
paboueil mporpaMMsbl, TO3BOJISIFOT CTPOUTH MpOIEcC OOYYeHHs HAa OCHOBE JIAaHHOTO Mojaxona. B
pe3yabTaTe KOMIIETEHIIMK, CPOPMHUPOBAHHBIC B IIKOJIE TIPU M3y4eHUU (PU3UKU, MOTYT BIOCIIEJICTBHU
NEPEHOCUTHCSI YUAIIIUMUCS Ha JTFOOBIC )KM3HEHHBIC CUTYAIlUH.

Pabovas mporpamMMa BKIIIOHAET CIETYIOIIUE Pa3aebl:

1. TlosicHUTENBHAS 3aliCKa, B KOTOPOW KOHKPETU3UPYIOTCS OOIINE eI CPEAHEro 00pa3oBaHus
¢ yuérom cnenudukn HU3NKH KaK yaeOHOTo mpeamMeTa.

2. OOmas xapakTepUCTHKa y4eOHOTO TpeIMeTa.

3. Mecrto kypca HpuU3uKU B y4eOHOM ILIAHE.

4. Pe3ynbTaThl OCBOCHHS Kypca GU3NKNA — JTMYHOCTHBIC, METAIPEIMETHBIC U TIPEMETHBIC.

5. Copeprxanue Kypca (pU3UKH.

6. Temartmueckoe IJIAaHUPOBAHUE C ONPEACICHHEM OCHOBHBIX BHJIOB YUCOHOW JESITEILHOCTH
yUYaIIUXCsl IPH U3YYEHUH Kypca (PU3UKH.

7. Ilnanupyemble pe3ysIbTaThl H3YUYEHUS Kypca GU3UKH.

O01mas xapakTepucTHKa y4eOHOro npeamera

du3nka, Kak Hayka O HamOojiee OOIMX 3aKOHAX MPHUPOJBI, BBICTYIAs B KayecTBE YIEOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpYXalolleM MHpe.
HIkonbHBI Kype (DU3MKH - CHCTEMOOOPA3YIOMIMA JJISi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKONBKY (DM3MUYECKHUE 3aKOHBI JIeKAaT B OCHOBE COJACPNKAHHS XUMHUHU, OMOJOTUH, (PUINYECKOM
reorpaduu U aCTPOHOMHUH.

N3ydyenue ¢usmku sABiIseTCS HEOOXOJUMBIM HE TOJBKO MJI OBJIAJCHUS OCHOBAMHU OJHOM W3
€CTCCTBCHHBIX HAyK, SBJISIONICHCS KOMIIOHCHTOW o0mero oOpa3oBanus. 3HaHHEe (U3WKU B €6
UCTOPUYECKOM  pa3BUTHUM IOMOIaeT 4YeJIOBEKYy IOHATh Mpolecc (HOPMUPOBAHHUS  JPYTHX
COCTABJISIFOLIUX COBPEMEHHOW KYJIbTYphl. ['ymMaHuUTapHOE 3Ha4YeHHE (PU3UKU KaK COCTAaBHOW YacTH
o0miero o0pa3oBaHHs COCTOMT B TOM, YTO OHa CIHOCOOCTBYET CTaHOBJIEHHMIO MHPOIOHMMAHUS U
Pa3BUTHIO HAay4yHOTO croco0a MbBIIUIEHUS, MO3BOJISIOUIETO OOBEKTHUBHO OILIEHUBATh CBEIACHUS 00
okpyxatomeM Mupe. Kpome Toro, oBinazeHune OCHOBHBIMH (U3NYECKMMHU 3HAaHUSMH Ha 0a30BOM
YpOBHE HEOOXOAMMO MPAKTUUECKU KaKJJOMY YEJIOBEKY B COBPEMEHHOM KU3HU.

Jns  pemeHuss 3amad  (OpMUPOBAaHMS OCHOB  HAY4YHOTO  MHPOBO33PEHMS,  Pa3BUTHUSA
MHTEJJIEKTYaJIbHBIX CIIOCOOHOCTEHN U MO3HABATEIbHBIX HHTEPECOB IKOJIBHUKOB B MPOLIECCE U3YUEHUS
(GU3UKM OCHOBHOE BHHMMAaHHUE CIIEAYeT YJIENATh HE CTOJBKO Iepefaue CyMMbI T'OTOBBIX 3HaHUH,
CKOJIBKO 3HAaKOMCTBY C METOJAaMM HAyYHOTO MO3HAHHS OKPYXKAIOLIero MHpa, OCTaHOBKE MpoOIeM,
TPeOYIOLINX OT y4JaluXcsl CAMOCTOSITENIbHON AEATEIbHOCTH IO UX Pa3peIleHHIO.

Heau n3yuenus Gpu3nuku B cpeaHei (MOTHOI) MIKOJIE:

— (QopmupoBanue y OOy4yalOIIMXCsl YBEPEHHOCTH B LIEHHOCTH 0Opa30BaHUs, 3HAYUMOCTH
buznyecKuX 3HAaHUM 11 KaXI0Tr0 YeJI0BeKa, HE3aBUCUMO OT €ro Npo¢eCcCHOHaIbHON JAesITeIbHOCTH;

—— OBJIaJICHHE OCHOBOIIOJIATAIONIUMH (PU3MUECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU;
paciupeHre 0ob€Ma UCTIOIb3YEeMbIX (PU3NUYECKUX MMOHATHHI, TEPMUHOJIOTMH U CUMBOJIUKH;

— npuobpereHre 3HaHUM O (yHIAMEHTAIbHBIX (U3MYECKHX 3aKOHAaX, JIeXkKalluX B OCHOBE
COBPEMEHHOM (u3nYeckol KapTUHBI MHpa, O Hauboyiee BaXXHBIX OTKPBITUSIX B 0OOJACTH (PU3UKH,
OKa3aBIIUX OMNpEJENAIoee BIUSHIE HAa Pa3BUTHE TEXHUKU U TEXHOJOTHH; MOHUMAaHUE (PU3UUECKOM
CYIITHOCTH SIBIICHUH, Ha0JII01aeMbIX BO BceneHHoil;

— OBJIaJICHHE OCHOBHBIMH METOJAMHM HAYYHOT'O T[IO3HAHUS MPUPOJBI, HCIOJIB3YEMBIMH B
¢u3uke: HaONIOAEHUE, ONMMCAHUE, W3MEPEHUE, BBIIBWKCHHE THMIIOTE3, MPOBEACHUE SKCIIEPHUMEHTA;
OBJIJICHUE YMEHHMSAMHU 0OpadaTbIBaTh JaHHbIE SKCIEPUMEHTA, OOBSACHATH IOIYUYEHHBIEC PE3yJbTaThI,
yCTaHaBJIMBATh 3aBUCHMOCTH MEXAYy (U3NYECKUMHU BEIMYMHAMH B HaOJI0IaéMOM SIBJICHUU, JI€1aTh
BBIBOJIBI;

— oTpaboTKa yMeHus peuaTh pU3NUEeCKHe 3a/1a4l Pa3HOTO YPOBHS CIOKHOCTH;

—— TNPUOOpPETEHHE OIbITa PA3HOOOPA3HOHN NEATENHbHOCTH, OMbITA MO3HAHMUS U CAMOIIO3HAHMUS,
YMEHHMM CTaBUTh 3a/layM, pemaTh MpoOJeMbl, IPUHUMATh PEIICHUs, UCKaTh, aHAU3UPOBATh U
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oOpabaTeiBaTh HMHGOPMAIMIO; KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMH), HWMEIOIINUX
YHHUBEpCAJIbHOE 3HAUYCHHE: KOMMYHUKATHUBHBIX HAaBBIKOB, HABBIKOB COTPYJHHYECTBA, HABHIKOB
U3MEpPEHUI, HAaBBIKOB 3(PQPEKTUBHOTO M OE30MaCHOTO WCIOJIb30BAHUS PA3IUYHBIX TEXHHUYECKHX
YCTPOMCTB;

— OCBOEHHE CIIOCOO0B UCTIONB30BaHUs (DU3MUSCKUX 3HAHUH /ISl PEIICHUS MPAKTUYECKUX 3a/1a4,
JUIsl OOBACHEHUS SIBJICHUM OKpYXarome JeiCTBUTENbHOCTH, Al o0ecreueHns 0e30MacHOCTH KU3HU
Y OXPaHBI PUPOJIBL;

— pPa3BUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce MPUOOPETeHHsSI 3HAHUM C HCIOJIB30BAHMEM pPAa3UYHBIX HMCTOYHUKOB HH(MOpMaNud U
COBpPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH; yMeHUH QopmynupoBaTh U  0OOCHOBBIBATH
COOCTBEHHYIO TMO3MIMI0 O OTHOLIEHUIO K (Qu3nyeckoi HHOpMalMM, MOJIydaeMOil M3 pa3HBIX
HUCTOYHUKOB;

— BOCHHMTaHUE YB)XUTEJIBHOTO OTHOIIEHUS K YYEHBIM U MX OTKPBITUSM; YyBCTBA TOPJOCTH 3a
POCCHICKYIO (DU3NYECKYIO HAYKY.

OcobeHHOCTh  Liejenoyiaranust  Juis  0a30BOro yYpOBHS COCTOMT B TOM, YTO OOydeHue
OPUEHTHUPOBAHO B OCHOBHOM Ha (OpMHMpOBaHHE Yy OOy4aromMXcs OOLIeH KylIbTypbl MU HAy4HOI'O
MHUPOBO33PEHUS, HA HCIIOIB30BaHHUE TIOJTYYCHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HHU.

Copnepxanue Kypca (GPU3MKH B TIPOTrpaMMe CpeIHEro olmiero oOpa3oBaHusi CTPYKTYpUPYETCs Ha
OCHOBE (PM3UYECKUX TEOPUU M BKIIOYACT CIEAYIONIME pa3Aeiibl: HAYyYHBI METOJI MO3HAHUS TPUPOJIBL,
MEXaHUKa, MOJIEKYJIsApHas (u3MKa M TEepMOAMHAMMKA, 3JIEKTPOJMHAMUKA, KOJICOAHUS U BOJIHBI,
ONTHKA, CIICIMaJIbHASL TEOPUsI OTHOCUTEIHHOCTH, KBaHTOBAs (M3HKa, CTpoeHrue BeeneHHo.

Mecto kypca ¢pu3uku B yueOHOM IVIaHe

B coorBercTBUM € 0a3uCHBIM y4€OHBIM IUIAHOM Kypcy GU3HMKU cpeiaHed (TOJIHOW) IIKOJIbI
IpEIIIeCTBYeT Kypc (H3MKH OCHOBHOM mIKONBI (7—9 Kiaccel), BKIIIOYAIOIINKA 3JIEMEHTapHbIC
CBE/ICHUS O PU3NIECKUX BEITMUUHAX U SBICHHUSIX.

Ha »srame cpemgneit (moyiHOM) MIKOJIBI M3y4YeHHE OOy4aromUMHCS (U3UKHA MPOAOTIKACTCS Ha
6a3oBoM ypoBHE Ha ocHOBe yueOHoro miaHa MBOY COIL c.Kucenépka yHUBEpcaabHOTO MPOQUIIS.

Pabouas nporpamma no ¢usuke Juist 6a30BOro ypoBHsl cocTaBieHa U3 pacuéra 136 4 3a 1Ba roja
oOyuenwns (1o 2 4 B Henemo B 10 u 11 ximaccax); B mporpamme yuteHo 10% pe3epBHOTO BpEMEHH.

HJ'laHl/IpyeMl)Ie pe3yJbTaThbl 0OCBOCHUA KypcCa q)l/l3l/[l€l/l

Hestensnocts MBOY COI c.Kucenéska B o0ydeHun Qusuke B cpeaHed (MOTHOM) IIKOIe
HaIpaBJieHa HA JJOCTHKCHHE 00YJIAFOIIUMUCS CIICIYIONINX JJMYHOCTHBIX Pe3yJIbTaTOB:

—— yMEHHE YNPaBIATh CBOEH TO3HABATEIBHOMN JESTEIBHOCTHIO;

— TOTOBHOCTh M CIIOCOOHOCTh K 0O0pa3oBaHWIO, B TOM WYHCIE CamMoO0pa3oBaHUIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUI0 KaK yCIOBHIO
yCIenHOM nMpodeccuoHANIbHOMN 1 00IIECTBEHHOM AesITeNLHOCTH;

— YMCHHUEC COTpyAHHYATb CO CBEPCTHUKaAMH, IACTbBMH MJIAAIICTO BO3pacTa, B3POCIBIMH B
o0pa3oBaTenbHOM, yueOHO-UCCIIeI0BATENLCKOM, MPOSKTHOW U APYTUX BHIAX JIEATEIHHOCTH;

— chOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHW, OCO3HAHWE 3HAYMMOCTH HAyKH, BIAJEHUS JOCTOBEpHOW HH(MOpManuen o TMepeaoBbIX
JOCTHIKCHUAX W OTKPBITHAX MHpOBOﬁ U OTE€YECTBEHHOM HAayKH; 3aMHTCPCCOBAHHOCTL B HAYYHBIX
3HaHUIX 00 YCTPOWMCTBE MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

— YYBCTBO TOPJIOCTH 32 POCCUICKYIO (PU3UIECKYIO HAYKY, TYMaHU3M;

— TIOJIOKUTENIFHOE OTHOIICHUE K TPYAY, LIENeyCTPEMIICHHOCTb;

— DKOJIOTUYECKasl KyJbTypa, OepeKHOe OTHOLICHHWE K POJHON 3eMJie, MPUPOIHBIM OOraTcTBaM
Poccunm u Mmupa, nmoHMMaHue OTBETCTBEHHOCTHM 3a COCTOSHUE INPUPOIAHBIX PECYPCOB U pa3syMHOE
MPHUPOIOTIOIB30BaAHUE.

MeTanpeAMeTHbIMHM Pe3yJIbTATAMM OCBOCHHUS BBINYCKHUKAMHU cpeiHedl (IOJTHON) IIKOJIBI
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IIPOrpaMMBI 110 (PU3UKE SBIISIOTCS:
Oceoenue pe2ynamuHbiX YHUBEPCATbHBIX YUEOHbIX 0eUCMBULL.

— CaMOCTOATCIIbHO OIIPECACIIATD neiu, CTaBUThb U (bOpMy.]'II/IpOBaTI)
COOCTBEHHEIE 3aJ1a44 B O6pa3OBaTeHBHOﬁ ACATCIIBHOCTH 1 )KU3HCHHBIX CUTYallHsX;

— OILIGHUBAaTh pECypchl, B TOM 4HCIE BpeMsl U Jpyrue HeMaTepuajbHble pEeCcypChl,
HE0OXOIUMBIE JJIs JOCTUKEHHUSI IOCTaBICHHOMN paHee 1elu;

——  COIIOCTAaBIISATH UMEIOIINECS BOZMOXHOCTH U HE0OXOIUMBIE AJIsl JOCTHXKCHUS LIS PECYPCHI;

——  OIpenessaTh HECKOJIBKO IyTeH JOCTUKEHHS TOCTaBICHHOM 11eTH;

— 3a/1aBaTh MapaMeTpbl U KPUTEPUH, TTO KOTOPHIM MOKHO OIPEICIUTh, YTO Ieb JOCTUTHYTA;

—  COIOCTAaBIISAThH OTYYEHHBIN Pe3yIbTaT ACSITEILHOCTH C IIOCTABICHHON 3apaHee MelbIo;

— OIIEHUBATh TOCJEICTBUS JOCTH)KCHUS MOCTABICHHOW IENH B ACSITEILHOCTH, COOCTBEHHOU
JKU3HU U )KU3HU OKPYXKAIOIIUX JIIOJEH.

Oceoenue no3HasamenbHblX YHUBEPCAIbHBIX Y4eOHbIX OellCEUlL:

— KPHUTHUYECKH OLICHUBATH M HHTEPIPETHPOBATH HH(DOPMAIIHUIO C PA3HBIX MMO3UIUH;

— pacmno3HaBaTh U (UKCUPOBATH IPOTUBOPEUHs B UHHOPMAIITMOHHBIX HCTOYHUKAX;

—— HCIOJNIb30BAaTh PA3IMYHBIE MOJEIBbHO-CXEMAaTHUYEeCKHE CpElICTBA JJsl MPEACTaBICHUS
BBISIBJICHHBIX B HH()OPMALIMOHHBIX HCTOYHHUKAX MTPOTUBOPEUUIL;

—  OCYIIECTBIIATh PA3BEPHYTHIM HMHPOPMAIIMOHHBIM MOWCK W CTaBUTh HA €r0 OCHOBE HOBHIC
(yueOHBbIC U TIO3HABATEIIBHEIC) 33]1a4H,

— HCKaTh U HAXOAUTh 0000IIEHHBIE CIOCOOBI pEIICHHS 3a/1aY;

— MPUBOJHUTH KPUTUYECCKUE apTYMEHTHI, KaK B OTHOIICHUH COOCTBEHHOTO CYXKICHWS, TaK M B
OTHOUIEHUU JICUCTBUI U CYKAEHUW IPYTrOro 4ejIOBEKa;

— AHATM3UPOBATH U TPEOOPA30BEIBATH MPOOIEMHO-TIPOTUBOPECUNBBIC CUTYAIUH;

— BBIXOJUTH 33 paMKH Y4eOHOTO TpeaMeTa W OCYIICCTBISTH IEJICHANPABICHHBIA TOWCK
BO3MO>KHOCTH IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS,

— BBICTPAaUBaTh UHAMBHAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsl OTPAHHUEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHHUS,

— MEHATH U YACPKUBATh Pa3HbIC MO3UIIMU B MTO3HABATEIIFHON JIEATEIHHOCTH (OBITh YUCHHUKOM
U yuuteneMm; GoOpMyIUpoBaTh 0O0pa3OBaTENbHBIN 3aMPOC U BBIMOIHITH KOHCYIbTaTUBHBIE (DYHKINUU
CaMOCTOSITENIbHO; CTaBUTh MpoOlieMy H paboTaTh HajA €€ pelIeHHeM; YIPaBIATh COBMECTHOU
MO03HABATEIILHOMN JIeATETLHOCTHIO U TIOTIHHSITHCS).

KommynuxamusHule ynugepcanvhvie yueOHble 0elicmsusi:

—— OCYIIECTBIIATH JEJIOBYI0O KOMMYHHUKAIIMIO, KAK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMU (KaK
BHYTpH 00pa30BaTeIbHON OpraHU3allud, Tak U 3a €€ MpeJeIaMH ),

— TIpH OCYIIECTBICHHH TPYIIOBOW pa0OThI OBITh KAaK PYKOBOJHTEIEM, TaK W UICHOM
MPOEKTHOM KOMaHIbl B pa3HBIX poisx (TeHepaTopoM UAeH, KPUTHKOM, HCIIOJHUTEIEM,
MPE3EHTYIOUIUM H T. ]1.);

— Ppa3BEpPHYTO, JIOTHYHO ¥ TOYHO HM3JIaraTh CBOKO TOYKY 3PCHHSI C MCIIOJIH30BAHHEM aJICKBATHBIX
(YCTHBIX M MIUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrio3HaBaTh KOH(QIMKTOTCHHBIE CHUTYAIlMH W TPE0TBPAIIaTh KOHQIUKTHI 0 UX aKTHBHOM
da3sr;

— COIJIAaCOBBIBATh IMO3WIMM WICHOB KOMAaHJBI B TIpollecce paboOThl Haa  OOmUM
MIPOTYKTOM/PEIICHUEM;

— TPEICTaBISATh MYyOJUYHO Pe3yibTaThl MHIWBHUIYaJbHOM W TPYIMIOBON NEATEIbHOCTH, Kak
nepe] 3HaKOMO#, Tak U Tiepe]] He3HAKOMOUW ayTUTOPHUEH;

— mnoadupaTh MapTHEPOB JUIS JAENOBOM KOMMYHHUKAIlMM, HCXOASd U3 CcOOOpakeHui
Pe3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITaTUI;

— BOCTIPUHUMATh KPUTUYECKUE 3aMEYaHUs KaK PECypc COOCTBEHHOTO Pa3BUTHS,

— TOYHO U EMKO (OPMYIUPOBATH KaK KPUTUYECKHUE, TAK U OAOOpUTEIbHBIC 3aMEUaHUs B aJipec
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IpYrux JIIOJIed B paMKax JeToBOM M 00pa3oBaTebHOM KOMMYHHKAIMHM, HW30eras TpH STOM
JMYHOCTHBIX OLEHOYHBIX CYKJICHUH.

IIpeaMeTHbIMM  pe3yJbTATAMHM OCBOCHHS BBINYCKHUKAMH CpeaHeld (MOJIHOM)  IIKOJIBI
porpaMMel 1o Gpu3MKe Ha 6a30BOM YPOBHE SIBIISIFOTCS:

— chOPMUPOBAHHOCTh MPEACTABICHUI O 3aKOHOMEPHOW CBSI3W M TO3HABAEMOCTH SIBJICHHUU
npupozbl, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHMS, O POJIH M MecTe (PU3MKH B COBPEMEHHOH Hay4HOIl
KapTHHE MHUpA; TMOHHUMaHUE pPOJIM (U3UKK B (GOPMHPOBAHUU Kpyro3opa M (yHKIHOHATIBHON
IPaMOTHOCTH Y€JIOBEKA JJIsl PELICHMS PAKTUYECKUX 3a/1a4;

— BJIaJIEHHE OCHOBOIIOJIAralOIUMHU (PU3MUECKUMH IOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHaAMU
U TEOPUSIMH; YBEPEHHOE M0JIb30BaHUE (PU3MUECKON TEPMUHOIOTHEH U CUMBOJIHKOM;

— Cc(OpPMHUPOBAHHOCTh MPEICTABICHUA O (U3NYECKOH CYIIHOCTH SBICHHA TPUPOIBI
(MEXaHMYECKHX, TEIUIOBBIX, IEKTPOMArHUTHBIX U KBAHTOBBIX), BUJaX MaTepuu (BELIECTBO U IOJE),
JBIDKEHUHM Kak Croco0e CyLIeCTBOBAaHMS MaTE€pUM; YCBOGHHUE OCHOBHBIX HJEW MEXaHHWKH, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI O CTPOEHHH BEIIECTBA, 3JIEMEHTOB AJIEKTPOAMHAMUKU M KBAHTOBOM (DU3UKHU;
OBJIaJICHUE MMOHATUITHBIM alapaTOM U CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

—— BIIQJICHUE OCHOBHBIMH METOJaMH HAyYyHOTO TIO3HAHUS, HCIOIb3YEeMbIMH B (HU3UKE:
HaOJr0/IeHue, ONUCAaHUe, U3MEPEHHUE, SKCIIEPUMEHT; YyMEHHUsI 00pabaTbiBaTh pe3yabTaTbl U3MEPEHUil,
0o0OHapyKUBaTh 3aBUCUMOCTb MEX]y (PU3MUECKUMH BETMUMHAMU, OOBSICHATh MOJYyYEHHBIE Pe3yJIbTaThl
U J1eJ1aTh BBIBOJBL;

— BJIQJICHHE YMEHMSIMU BBIJBUIaTh THUIOTE3bl HA OCHOBE 3HAHUS OCHOBOINOJAraroIuX
(U3NYECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, IPOBEPATh HUX HKCIEPUMEHTAIbHBIMU CPEACTBAMH,
dopMynupys LieJb UCCIEI0BAaHUS, BIAJCHUE YMEHUSMHU ONHUCHIBATH U OOBACHATH CAMOCTOSATEIBHO
IPOBEJCHHBIE  SKCIIEPUMEHTHI, AHAJIM3UPOBATh  PE3YJbTAaThl  IOJYYEHHOM  H3MEPUTEIbHOU
UH(pOPMaLIUH, ONPEAETATh JOCTOBEPHOCTD MOJyYEHHOTO pe3ybTara;

— ¢(hopMUPOBAHHOCTh YMEHUS PEIIaTh NPOCThIe PU3MUECKUE 3a]1aUH;

— c(OpPMHUPOBAHHOCTb YMEHUS NMPHUMEHSATh MOJYYECHHBbIE 3HAHMSA IS OOBSICHEHUS YCIOBHH
OpoTeKaHus (U3UYECKUX SBICHUW B NOPHUPOAE M JUISl TNPUHATUS NPAKTHUECKUX PpEHIeHUH B
IIOBCEIHEBHOM JKN3HH;

— TNOHHMMaHue (U3NYECKUX OCHOB M MPUHIMUIOB JAEHUCTBUS (pabOThI) MAIlMH U MEXAaHHU3MOB,
CPEZCTB MEPEBIKEHUS U CBSI3U, OBITOBBIX TPUOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTHYECKUX MPOLIECCOB,
BIIMSIHUS X HA OKPY)KAIOIYIO CPENly; OCO3HAHME BO3MOKHBIX IIPUUMH TEXHOTEHHBIX M dKOJOTHYECKHUX
Karactpod;

— c(OpPMUPOBAHHOCTh COOCTBEHHOH MMO3UIMU MO OTHOLIEHUIO K (u3NyYecKoil uHpopmanuu,
IIOJIy4aeMOU U3 Pa3HBIX HCTOYHHUKOB.

Conepxanue Kypca Gu3suKH

baszoeuviit yposens

DuU3NKa M €CTECTBEHHOHAYYHbIH METO/] TO3HAHUSA NIPUPO/bI

®dusuka - pyHaaMeHTagbHas Hayka o mpupojae. Haydnsiit MeTo ] Mo3HaHUS MUDA.

Metoapl HAyYHOTO HCClIeIoOBaHUs (HU3UIECKUX siBIeHUN. Du3ndeckue BennunHbl. [lorpemnoctu
U3MEepeHul (U3NYECKUX BEeNUYMH. MOJAEIrpoBaHUE SBJICHUN M MPOLECCOB MPHUPOJbL. DHU3HUecKue
3aKOHBI ¥ TPAHUIIBI UX MPUMEHUMOCTH. PU3NYeCcKue TEOPUH U IPUHIUI COOTBETCTBUSA. POk M MecTo
¢bus3uk B GOPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHUpPA, B MPAKTUYECKOW NEATEIHHOCTH
moaei. Qusuka u Kyiomypa.

Mexanuka

I'paHu1IBI IPUMEHUMOCTH KJIIACCUYECKOW MEXaHUKU. [IpenMer u 3a1aum KI1acCU4eCKON MEXaHUKH.
[IpoctpanctBO M BpeMs. OTHOCUTENBHOCTb MEXAaHWYECKOro JABMKEHUsA. CuHcTeMbl OTCUETa.
CkansgpHble U BeKTOpHble (u3nueckue BenuuuHbl. Tpaektopus. Ilyte. Ilepememienne. CKopocCTb.
VYckopenue. PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE nBrkeHHe. CBOOOIHOE IaJieHHe
Tena. PaBHOMEpHOE IBUKEHHUE TOUYKHU 110 OKPYKHOCTH.

B3aumoneiicteue ten. fABnenue wHepuuu. Cwna. Macca. MHepimanabHble CUCTEMBI OTCYETA.
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3akoHbl nuHaMuku Herotona. Cuna TsKecTH, BeC, HEBECOMOCTh. CWIIbI YNPYTOCTH, CHJIBI TPEHUS.
3aKOHBI: BCEMUPHOTO TAroTeHUs, ['yka, TpeHus. Mcnonvzosanue 3aKkOHO8 MeXaAHUKU OJisl 0ObACHEHUs
08UIICEHUsSL HeOeCHbIX mel U OISl PA3GUMUS KOCMUYECKUX UCCTIe008aAHUIL.

NMnynbsc MaTtepuanbHOM TOYKM M cUCTeMBbI Ted. Mmmynbe cuiibl. 3aKOH COXpaHEHUs MMITYJIbCa.
Mexanuueckast padora. MomHocTs. Mexanudeckasi SHEprusi MAaTepUATbHON TOYKH M CHCTEMBI. 3aKOH
COXpaHEHUSI MEXaHUUECKOM Hepruu. Pabora CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.

PaBHOBECHME MaTepUaIbHOM TOYKM M TBEPAOrO Tena. MOMEHT CWIbL. Y CIOBUS PaBHOBECHS.
PaBHOBecue kuaKocTH U rasa. JlaBienue. 3axon coxpanenus snepeun 8 OUHAMUKE HCUOKOCHIU.

MouJgekyasipuasi pu3nka 1 TepMOIHHAMHUKA

Monekynspuo-kuHernueckass Teopuss (MKT) crpoenusi BemiecTBa U €€ 3KCHEPUMEHTAIbHbBIE
J0Ka3aTeNbCcTBa. TerioBoe paBHOBecHe. AOCOMIOTHAS TeMIIepaTypa Kak Mepa cpelHell KHHEeTUYEeCKOM
SHEPruM TEIUIOBOIO JABM)KEHMS 4acTUll BellecTBa. Moaenb uaeanpHoro rasa. Jlasnenue rasa. Cssb
MEXIYy JaBJICHUEM U CpEIHEW KUHETHYECKON 3Hepruedl MNOCTYNaTeIbHOIO TEIUIOBOI'O JBUKEHUS
MOJIEKYJI MJCAIBHOIO Ta3a. YPaBHEHHME COCTOSHMS MJICAJIBHOIO rasa. YpaBHeHHe MenpeneeBa—
Knaneiipona. ['a30Bble 3aKOHBI.

ArperaTHble COCTOSIHMSI BelllecTBa. B3auMHble IpeBpallleHMsl KUIKOCTH U raza. Braowcnocmo
6030yxa. Monenb ctpoenus xuakocteil. [loBepxnoctHoe HaTshkeHne. CMayMBaHUE U HECMadKMBaHUE.
Kpucrannuyeckue u amopdHsie Tema.

Buytpennss sneprus. Pabora u temnonepeaaya Kkak cnocoObl M3MEHEHUSI BHYTPEHHEH YHEPTHUU.
VpaBuenne TtersioBoro Oananca. IlepBblii 3akoH TepMoAMHAMHUKUA. AauabaTHBIA — TIpolLecc.
Heobpatumocts TemnoBsix nporeccoB. [Ipunnumnst neficteus u KI1/[ TernioBbix ManvH.

OCHOBBI 2JIEKTPOAMHAMUKH

DnexTpuuecKue 3apsiibl. 3aKOH COXpaHEHMsI AIEKTPUUYECKOro 3apsaaa. 3akoH KymoHa.

Onektpuueckoe nose. Hampspk€HHOCT M MOTEHUHMAN 3JIeKTpocTaThdeckoro mois. JluHuwm
HaIpPsDKEHHOCTH M DKBUIIOTCHLIMAJIbHBIE IOBEPXHOCTH. [IpMHIMI Ccynmepno3suuuu 3IEKTPUYECKUX
nosieli. Pa3HoCTh mOTEHIMANOB. [Ipo8OOHUKU U OUIIEKMPUKU 6 INeKMPOCMAMUYECKOM NoJe.
Onexrpuueckas EMKocTb. KoHeHcaTOp. DHEPrus 2JI€KTPUUECKOT 0 MOJIS.

ITocrosiHubld  anekTpudeckuit Tok. Cwmiia Ttoka. ComnporusineHue. [locienoBarenbHoe U
napaujelbHOe COeIMHEHHE NPOBOJHUKOB. 3akoH Jlxoynsa — Jlenna. Dnexkrpoasmkymas cuna (2/1C).
3akoH Oma JUIsl TOJHOW 3JIEKTPUUYECKON Ienu. DJIEKTPUYECKHM TOK B METajulax, 3JIEKTPOJIUTAaX,
HOJYIPOBOJHUKAX, Ta3ax U BakyyMme. Ceepxnposooumocme.

MarnuTtHoe nosie. BekTop MarHuTHOM MHAYKIUU. J[€ICTBME MarHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM M JBIKYIIYIOCS 3apsbKeHHYI0 yacTully. Cuiia Ammnepa u cuna JlopeHia. MarHuTHsle CBOMCTBA
BEIIECTBA.

SIBieHME DNEKTPOMArHUTHOM MHAYKUMU. MarautHsli notok. IlpaBuno Jlenma. 3akoH
JJEKTPOMarHuTHOM uHAYKIMM. OJIC wWHAyKOMM B JIBWXKYIIMXCS NIPOBOJHUKAaX. JSIBiIleHHE
CaMOMHIYKIMHU. THIYKTUBHOCTb. DIEKTPOMAarHUTHOE MOJIE. DHEpeus 31eKmpOMASHUMHO20 NOJIAL.

Kousie6anusi 1 BOJIHBI

Mexanndeckue  konebanusa. [apmonmueckue  kosiebanums. CBoOOAHBIC, 3aTyxalomiue,
BBIHY)K/JICHHbIE KoJjeOaHUs. AMIUIMTY/IA, IEpHOJ, yacToTa, (a3a koneGanuil. [IpeBpamienus snepruu
npu KojeOaHusx. Pezonanc.

OnexkrpoMarHuTHele kojebanus. KonebarenbHblii kKoHTYp. IlepeMeHHBIN 31eKTpUYECKUil TOK.
Pezonanc 6 snekmpuueckou yenu.

Mexannueckue BoiHbl. [lonepeunsie u npoaoapHble BOIHBL. CKOPOCTH U JAJIMHA BOJIHBL. JHepaus
6onbl. Inmepgepenyus u ougpaxyus 6onn. 36yKogvle GOIHbL.

DNEeKTpOMarHUTHBIE BOJIHBI. CsoiicTBa AIEKTPOMAarHUTHBIX BOJIH. Jnana3oHbl
3JICKTPOMArHUTHBIX M3TyUYEHUN U UX TPAKTHICCKOE MPUMECHECHHE.
Onrtuka

I'eomerpuueckass ontuka. CkopocTh cBera. llpsAMonuHelHOE pacnpocTpaHEHHE CBETa B
OJHOPOJHOM cpefie. 3aKOHBI OTPAKEHUS U IpesioMiieHus: cBeta. DopMyra TOHKOW JUH3bL. BoJIHOBBIE
cBoiicTBa cBeta. Jucnepeus ceera. Iutepdepennns csera. Judpakuus ceera. [lonsapuszanus ceeta.

OcHOBBI ClIENMAJIBHOM TEOPHU OTHOCUTEIbHOCTH
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ITocTynaTel TEOPUU OTHOCUTEIBHOCTH M CIAEACTBUS M3 HUX. VIHBapMaHTHOCTH MOJYJISI CKOPOCTH
cBeTa B BakyyMe. CBs3b Macchl M 3HEPTUU CBOOOAHON YAaCTHUIIBI. DHEPTUS TOKOSL.

KBanToBas ¢puzuka. @Pu3nka aToMa 1 aTOMHOI0 siApa

['unoreza M. [Inanka o kBanTax. ®orodaddekt. Onbitel A. I'. CToneroBa, 3akoHbI hoTodPdeKTa.
VYpaBuenue A. OinmreitHa s Qortodpdexra. DotoH. KopmycKynspHO-BOIHOBOW Tyanu3M.
Coomnouwenue neonpeoenénnocmetl I etizenoepea. JlaBneHue cpera.

Mopnenu ctpoenust atoma. OmbiTel Pesepdopma. I[lmanerapHas Mojelb CTPOCHHS aTOMA.
OO0®bsicHeHHE JIMHEHYaToro CIeKTpa BOJA0POa Ha OCHOBE KBAaHTOBBIX MOCTYIAaTOB bopa.

CocraB u cTpoeHue aToMHbIX suep. Mzotonsl. SnepHbie cuibl. Jledekr Maccel. DHeprus CBA3H
ATOMHBIX sJIEP.

PannoaktuBHOCTh. Buabl pajiMOaKTUBHOTO M3JIy4YEHHs. 3aKOH pPaJMOAKTUBHOIO pacmnajia.
Snepuble peakuuu, peakuuu naeneHus M cuHre3a. llemHas peakuusa npeneHus spep. SnepHas
SHepreTuka. TepMosaepHblidl cuHTEe3. [lpumenerue s0epHotl sHepaull.

OnemeHTapHble yacTuibl. DyHIaMeHTaIbHbIE B3aUMO/ICHCTBUS.

Ctpoenue Beesiennoii

ConHeyHast cucrtema: IUIaHETbl U Manble Tena, cuctemMa 3emiia-Jlyna. CtpoeHue u 3BOIIOLUA
Comnnna u 388371, Kitaccudukanus 38€31. 3BE311bI 1 HICTOYHUKH UX SHEPTHH.

lanaktuka. [pyrue ranaktuku. COBpEMEHHbIE MPEJICTABICHUS O CTPOCHUHM U 3BOJIOLUHU
Bcenennoi.

IlepeyeHb NpakKTHYECKHUX U JIA00OPATOPHBIX PadoT

[Ipsimble n3MepeHus:

- U3MEpEHHE MIHOBEHHOH CKOPOCTHU C HCIIOJIb30BAHUEM CEKYHJIOMEpa WJIM KOMIIBIOTEPA C
JaTYNKaMU,

- cpaBHeHHe macc (110 B3aUMOJICHCTBUIO);

- HW3SMCPCHHUEC CUJT B MCXAHUKCE,

- U3MEpeHHE TeMIepPaTyphl KUAKOCTHBIMU U IIUPPOBBIMU TEPMOMETPAMHU;
- OJKCIIepUMEHTallbHas TMpoBepka 3akoHa ['eii-Jltoccaka (M3MepeHHE TEepPMOANHAMHYECKUX
[apamMeTpoB rasa;

- usmepenue J/IC ucrtounmnka Toka.
KocBeHHBIE H3MEpEHUs:

- HU3MEpeHHEe YCKOpEHMUS;
- HU3MEepeHHe YCKOPEeHHs CBOOOIHOTO MaIeHus;

- OmpeAeTeHHEe YHEPTUH U UMITYJICA IO TOPMO3HOMY ITYTH;

- HM3MEpeHHe YACTbHON TEIUIOTHI TUIABJICHUS JIB/A;

- HM3MEpeHHE BHYTPEHHETO CONPOTHUBIICHUS HCTOYHHUKA TOKA;

- ompezeseHHe MOKa3aTelNs IPeIOMIICHUS Cpelibl;

- m3MepeHne (PoKyCHOTO pacCTOSHUS COOMpArONIel M pacCenBarOIIeH JIHH3;

- OIpeJesICHNEe JUTMHBI CBETOBOM BOJIHBL,

- OIlcHKa HH(POPMALMOHHOM EMKOCTH KoMmakT-nucka (CD);

- OIpeelicHUEe MMITYJIbCa W DHEPTHH YaCTHIIBI NPU JBWKCHHH B MarHUTHOM Tojie (10
¢dororpadusim).

HabGmonenus:

- HaOmIOJeHNEe MEXaHWYECKUX SIBICHUN B WHEPIHAIBHBIX M HEHMHEPIIMAIBHBIX CHCTEMax
OTCuéTa,

- HabIroJeHNe BEIHYKICHHBIX KOJIeOaHUI 1 Pe30HAHCA;

- Habmoaenue nupdys3um;

- HaOIIIOJICHHE SIBJIICHUS AIEKTPOMArHUTHON HHIYKIINH;

- HaOJIOJICHUE BOJIHOBBIX CBOMCTB CBeTa: Tudpakius, HHTep(epeHIns, TOIIpU3aIus;
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- HaOJIOZICHUE CTICKTPOB;

- BeuyepHHUe HAOMOJeHUs 3BE3 ], JIyHbI U TUIaHET B OMHOKIIb.
Hccnenopanus:

- HCCICIOBaHUC PaBHOYCKOPCHHOI'O JABHKCHU A C HCIIOJIB30BaHHUCM QJICKTPOHHOI'O
CECKYHIAOMEpPA UJIM KOMIIBOTEPA C JaTUYUKaMU,

- HCCIIEJI0BaHUE LEHTPAILHOTO y1apa;

- MCCIEe0BaHNE KaueHMsI LIJIMH/Ipa 110 HAKJIIOHHOMW IUIOCKOCTH;

- HCCIeJ0BaHUE IBU)KEHUSI OpOYHOBCKOM yacTuilbl (1o Tpekam Ileppena);

- HCCIIEZIOBaHUE U30MPOLIECCOB;

- HCCIIEZIOBAaHUE OCTHIBAHUS BOJbI;

- MCCIIEZIOBAHNE 3aBUCHMOCTH HAIIPSHKEHUS Ha MOJII0CaX MCTOYHUKA TOKA OT CUJIbI TOKA B LIEMH;

- HCCIIEZIOBAHHE 3aBUCUMOCTH CHJIbI TOKA Yepe3 JIAMIIOUKY OT HAIPSKEHUsI Ha HEll;

- HCCIIEeJIOBaHUE HAarpeBaHMs BOJIbI HarpeBaresieM HeOOoIbIION MOIIHOCTH;

- HCCIIEJI0BAaHUE SIBICHUS JIEKTPOMArHUTHOW MHAYKIINH;

- HCCIJIEJIOBAHUE 3aBUCUMOCTH YIjla IPEJIOMIICHHUS OT yIila NaJeHus;

- HCCIIEJOBAaHUE 3aBUCUMOCTH PACCTOSHUS JIMH3BI JJO U300pa)XEHUS OT PACCTOSHUS JMH3BI 110
peIMeTa;

- HCCIIeZIOBaHUE CIEKTpa BOJOPOJa;

= HCCICOAOBAHHNC ABHUKCHHA ﬂBOﬁHLIX 3BE3/1 (HO II€4aTHBIM MaTepI/IaJ'IaM).
IIpoBepka runoTe3:

- TpU JIBIKEHUM OpycKa MO HAKJIOHHOM TUIOCKOCTH BpPEMs IEPEMEICHUs Ha ONpeleiIEHHOE
paccTosiHusl TeM OoJibiie, ueM 0oJibllle Macca Opycka;

- IIpH JBMOXKEHUH OpycKa [0 HAaKJIOHHOM MJIOCKOCTH CKOPOCTh MPSIMO MPONOPLUOHATIbHA MTYTH;
- IpHY 3aTyXaHUU KoJieOaHWH aMIUINTYy1a OOpaTHO MPONOPIMOHATbHA BPEMEHH;

- KBaJpaT CpeIHEro mepeMernieHne OpOyHOBCKOM YacCTHIIBI IPSIMO MPOMOPIIMOHATIBHO BPEMEHH
HaOmoaeHus (o Tpekam [leppena);

= CKOPOCTb OCTbIBAHHW BOABI JIMHEWHO 3aBUCHUT OT BPEMCHU OCTBIBAHUAA,

= HAIPsAKCHUEC IMPHU MOCICAOBATCIbHOM BKIIFOYCHHU JIAMIIOYKH W PE3UCTOPAa HEC PaBHO CYMMC
HaprI)KCHI/Iﬁ Ha JIaMITIOYKE U pE3UCTOPE;

= YroJ InpeIoMJICHUS MPAMO IMPOIOPLHUOHAJICH YTIIY ITAICHUA

- IPH IUTOTHOM CJIOKEHUH ABYX JINH3 ONTUYECKUE CUIIbI CKIIaJbIBAIOTCS;
KoHcTpyHpoBaHue TEXHUYECKHUX VCTPOUCTB:

- KOHCTPYHMpPOBAHHE HAKIOHHOM MIIOCKOCTH ¢ 3aaaHHbiM KIT/I;
- KOHCTPYHMPOBAHHUE PHIYAKHBIX BECOB;

- KOHCTPYMpPOBaHUE HAKJIOHHOM IJIOCKOCTH, MO KOTOPOW OpPYCOK IBUXKETCS C 3aJJaHHBIM
YCKOpPEHHEM;

- KOHCTPYHUPOBAHHE DIIEKTPOJIBUTATEIIS;
- KOHCTpyHpOBaHHUe TpaHchopMaTopa;
- KOHCTPYHMPOBaHHUE MOJIEIIH TEJIECKOIIa I MHUKPOCKOTIA.




TemaTnuyeckoe MIAHMPOBAHUE
0a30BbIii ypoBeHb — 2 4 B Hee 10 (136 4 3a 2 roaa)

10 knacc (68 u)
TemaTnueckoe | Coaep:kanue nmo reMam | OCHOBHbIE BUABI AeSITEJbHOCTH Y4AIIUXCH
IVIAHUPOBaHMeE
Beenenne. ®U3HKa U €CTECTBEHHO- HAYYHbBIH MeTO MO3HAHUS npupoabl ( 14)
du3nKa u dusuka - OOBACHITH HAa KOHKPETHBIX IpUMepax PoJib U MECTO (PH3UKH
eCTeCTBEHHO- ¢dbyHoaMeHTanbHAs HAyKa O | B (QOPMUPOBAHUU COBPEMEHHOW HAay4HOU KapTUHBI MHpa, B
HAYYHBII npupoze. Haydnslii METOZ | pasBUTHM COBPEMEHHBIX TEXHMKM UM TEXHOJIOTHH, B
MeTOox no3HaHus. MeTosl MIPAKTUYECKOH NeSTENTbHOCTH JITOIEH.
A — uccaenoBanus Gu3nueckux | JleMOHCTpHUpOBaTh Ha MPUMEPAaX B3aUMOCBS3b MEXKIY
sBIeHU. MonenupoBanue | (pU3UKOW M IPYTHUMH €CTECTBEHHBIMH HAyKaMH.
TIpUPORI (u3nvecKuX SBICHUN 1 BocnpousBoaurh cXeMy HaydHOI'O IIO3HAHUSA, IIPUBOJMTH
(1w MIPOLIECCOB. MIpUMEpHI €€ UCTI0b30BaHUs.
dusznyeckre BETUUNHLI. JaBaTp ompeneneHue U pPacno3HABaTh MOHITHUS: MOJETb,
[TorpemHocTy U3MEPEHUH | HayyHast TUMOTe3a, (U3MYECKas BEIUYNHA, (PU3HIECKOE
(bHU3HYeCKUX BETUYHH. sBJI€HHE, HayuHbIH (akT, usnueckuil 3akoH, pusHIecKas
dusnyeckye 3aKOHbI U TEOPHsL, HIPUHLIUI COOTBETCTBHSL.
TPaHMIIbI UX OOO0CHOBEIBaTh HEOOXOAUMOCTH HCIOIB30BAHUS MOJEIEH
MIPUMCHHUMOCTH. I OIIMCaHUuA (1)H31/I‘-I€CKI/IX SIBIICHUH H IMpoLeCCOB.
PusuvecKkre TECOPUH U IIpuBOIUTE IpPUMEPHI KOHKPETHBIX SBJICHUH, IPOLIECCOB U
MIPUHLMII COOTBETCTBUS. MoJeInel Ui UX ONHCaHUs.
Ponb u MecTo Qpusuku B [TpuBoanTs NpUMEphl GU3UIECKUX BETHUHH.
(popmupoBanuu DopMynTUpoBaTh GUINUECKHE 3aKOHBI. Yka3bIBaTh
COBpPEMEHHOH HayqYHOH IpaHMLIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
KapTHHBI MHpa, B [TpuBOIUTH IPUMEPHI HCHIOIB30BAHUS (PU3NUECKUX 3HAHUIL B
MPAKTUIECKOM JKUBOIIACH, ApXUTEKTYpE, JIEKOPaTUBHO-IIPUKJIIATHOM
NEeSITENbHOCTH JIFO/IEH. HCKYCCTBE, MY3bIKE, CLIOPTE.
Dusuxa u Kyremypa. Oco3HaBaTh IEHHOCTh HAy4yHOrO T[IO3HAHUS MHUpPA IS
4eJI0BEYeCTBa B LIEJIOM U IS KaXKA0T0 4YelIOBEKA OT/EIIbHO,
BAXXHOCTb OBJIAICHUA MCETOAOM HAYYHOI'0 IIO3HAHUA JJIA
JOCTIDKEHMS yclexa B JIIOOOM BHAE NPaKTHUECKOU
JESITEIbHOCTH.
I'oToBUTH Mpe3eHTalMK U COOOLICHNUS IO N3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI TIPEJICTABIICHBI B YUCOHHUKE).
Mexanuxa (27 u)
Kunemaruka Mexanunueckoe JlaBaTh ompenesieHUs] TOHATUN: MEXaHUYECKOE JBUKEHHUE,
(6u) JBIDKEHHE. MOCTYNATEIbHOE  JBUKEHHME, pPaBHOMEPHOE  JIBUXKEHUE,
Cucremsl oTcUéTa. HEPABHOMEPHOE JIBWJKEHHE, PAaBHOYCKOPEHHOE JIBUKEHHE,
CkansipHbl€ ¥ BEKTOPHBIE | ABIDKEHHE IO OKPY)KHOCTH C TIOCTOSIHHOH CKOPOCTBIO,
(u3nUecKre BEIUIHHBL cUCTEeMa OTCYeTa, MaTepHalbHAasl TOYKA, TPACKTOPHS, IYyTb,
MarepuanbHasi TOUKa. nepeMelieHne, KOOpAnHaTa, MOMEHT BPEMEHH, MPOMEKYTOK
IocrynarensHoe BPEMEHH, CKOPOCTb PABHOMEPHOTO JIBHKECHHS, CpPEIHSISI
JBHOKCHHE. CKOPOCTb, MI'HOBEHHAas! CKOpOCTb, YCKOpEHHUe,
Tpaekropus, mMyTh, LEHTPOCTPEMUTEIILHOE YCKOPEHHUE.
NEpEMEUICHUE, Pacmio3naBath B KOHKPETHBIX CUTyalusix, HaGHIOJIaTI)
KOOpAWHATA, MOMEHT SBJICHUS:  MEXaHWYECKOE€  JBM)KEHUE,  IIOCTyNaTelbHOe
BPEMCHH, IPOMEKYTOK JABWXCHHC, PaBHOMEPHOC JABHXCHHUC, HEPABHOMEPHOC
BpeMEHH. 3aKOH JBIDKEHHE, paBHOYCKOPEHHOE IBIKCHME, JBIKEHHE IO
OTHOCUTEIIbHOCTH OKPY>KHOCTH C IIOCTOSIHHOM CKOPOCTBIO.
JBYDKEHUS. BocnpousBoauTh  SBIEHUS:  MEXaHMYECKOE  JIBHKCHHE,
PaBHOMepHOE paBHOMEpPHOE  JBWXKEHHE, HEPAaBHOMEPHOE  JBHKCHHE,
IpSMOJIMHEHHOE PaBHOYCKOPEHHOE JIBM)KEHUE, JBHKEHHE II0 OKPYXHOCTH C
nskeHne. CKopocTb MTOCTOSTHHON CKOPOCTBIO AJI1 KOHKPETHBIX TEI.
PaBHOMEPHOTO 3agaBaTh CHUCTeMy OTCuU€Ta [jsl OINMCAHUS JBIKEHHS
MPAMOTUHEHHOTO KOHKpPETHOTO Tena. Pacmo3HaBaTh CHTyaluu, B KOTOPBIX TEJIO




JBIDKEHHS. YpaBHEHHUE
PaBHOMEPHOTO
nekeHus. I padhuku
PaBHOMEPHOTO
nBmxennsa. Cioxenue
CKOpOCTEH.
HepaBnomepHoe
nekenne. CpemHsist
CKOpOCTb. MTHOBEHHAs
CKOpPOCTb. Y CKOpEHHE.
PaBHOyCcKOpeHHOE
IBIDKCHHE.

YpaBHeHue
PaBHOYCKOPEHHOTO
nBrkeHus. [ 'paduku
PaBHOYCKOPEHHOTO
JIBUKCHUS.

[Bmxenue no
OKPY>KHOCTH C
MIOCTOSIHHOU MO MOIYJIIO
CKOPOCTBIO.
HentpocTpeMurensHoe
YCKOpEHHUE.
JlaboparopHsie pabOTEHI:
1. 3yuenne qBHKECHAS

TEJIa IO OKPYXKXHOCTH.

MOYKHO CUMTATh MaTeprUaIbHON TOUKOM.

OnuceiBaTh TPACKTOPUU JBWKCHUS TeEJ, BOCIHPOU3BOJIUTH
JIBUKCHUE W TIPUBOJUTH MPUMEPHI TEJ, UMCIOIIUX 33JaHHYIO
TPaeKTOPHIO NBIKEeHHs. HaXoAWTh B KOHKPETHBIX CHUTYAIIHSIX
3HAYCHHSI CKAIAPHBIX  (PU3UYCCKUX  BEIMYUH: MOMECHT
BPEMCHH, IPOMEKYTOK BPEMEHH, KOOPAUHATA, ITyTh, CPEIHSISA
CKOPOCTb.

Haxomute MOAydhb W TIPOEKIWH BEKTOPHBIX BEIWYHH,
BBITIOJHSTh JICHCTBUS YMHOXKCHUS Ha 4YHCIO, CIIOXKCHHUS,
BBIYHATAHUS BEKTOPHBIX BEJIMYUWH.

HaxoanTb B KOHKPETHBIX CHUTYaIUsIX HaNpaBIeHHE, MOIYIb U
MPOEKINN BEKTOPHBIX (DH3MYECKUX BEIWYHH: IEepeMEeIIeHIE,
CKOPOCTh PaBHOMEPHOTO JBM)KEHHWSI, MTHOBEHHAs! CKOPOCTb,
YCKOpEHHE, IEHTPOCTPEMHUTEIHHOE YCKOPEHNE.

[IpuMeHATs 3HAHUS O JEHCTBHUAX C BEKTOPaMH, MOIyYEHHBIE
Ha YpOKax anreOpsl.

3anuceIBaTh ypaBHEHHsSI PABHOMEPHOTO W PaBHOYCKOPEHHOTO
MexaHndeckoro  nBmkeHHs.  COCTaBIATH  YpaBHEHHSA
PaBHOMEPHOIO U  PaBHOYCKOPEHHOTO  MPSIMOJIMHEWHOTrO
JIBUKCHHSI B KOHKPETHBIX cHTyanusx. OmnpeneisaTh 10
YpaBHEHUSM TTapaMeTPhl JBHKCHUS.

[IpuMeHATh, 3HAHWSI O TOCTPOCHUHW M YTEHUU TIpadUKOB
3aBUCHUMOCTH MEXAY BEJIMYMHAMH, MOJYYCHHBIE Ha YpPOKax
anreOopel. CTpouTh TpapuK 3aBUCHUMOCTH KOOPJHUHATHI
MaTepUaTbHON TOYKH OT BpEMEHH ABIKEHUS. OMpenensrTs 1mo
rpadUKy 3aBHCHMOCTH KOOPJIMHATHI OT BPEMEHH XapakTep
MEXaHHYECKOTO  JIBWKCHUS,  Ha4yallbHYIl0  KOOpJHHATY,
KOOpJMHATY B YKa3aHHBII MOMEHT BpEMEHH, H3MEHEHHE
KOOPJIMHATHI 32 HEKOTOPBIA IPOMEKYTOK BPEMEHH, MPOEKITHIO
CKOpOCTH (11 pAaBHOMEPHOTO TPSIMOJMHEHHOTO JBIKEHHS).
Omnpenenste 1o TpaduKy 3aBUCUMOCTH TPOEKIIUU CKOPOCTH
OT BpPEMEHHU XapaKTep MEXaHHMYECKOTO IBW)KEHHS, MPOEKIINIO
HAa4YaJbHOW CKOPOCTH, IPOEKIHI0 YCKOPEHHUs, H3MEHEHHE
koopauHatel. Ompenenars 1Mo rpauKy 3aBUCHMOCTH
MPOEKIIMU YCKOPEHHUS OT BPEMEHH XapaKTep MEXaHH4IeCKOTO
JIBIDKEHUSI, U3MEHEHUE TIPOCKIIMU CKOPOCTH 32 OTpe/IeIeHHBIN
MPOMEKYTOK BPEMEHH.

JaBaTh ompeneneHus TOHSATHI: aOCONIOTHO TBEPIOE TEIO,
MOCTYNAaTeIbHOE W BpallaTeNIbHOE [BIKEHHE aO0COJIIOTHO
TBEpJOro Tena. Pacrmo3HaBaTh B KOHKPETHBIX CHUTYallUsX,
BOCIIPOM3BOJIUThL M  HAONIONATh  TOCTYMATENBHOE U
BpalllaTebHOE ABMKEHUS TBEPAOTO Tena. [I[puMeHsTh Mojielns
abCOJIFOTHO TBEPJIOTO Tela JUIsl OMUCAHWS JIBHKEHHS Tel.
Haxonute 3HaueHMs yIiI0BOM U JIMHEUHON CKOPOCTH, YACTOTHI
Y Tieprojia oOpaIeHusi B KOHKPETHBIX CUTyarusax. Pasmudars
MyTh W TEpEMEIIeHNe, MTHOBEHHYIO M CPEIHIOI CKOPOCTH.
W3MepsaTh 3HAa4YeHHUS TMEPEMEIIEHUs, IyTH, KOOPIAMHATHI,
BpEMEHH JBIDKEHHS, MIHOBEHHOH CKOpDOCTH, CpeaHeil
CKOPOCTH, YCKOPEHHsI, BpEMEHH JABHKCHHSI.

PaGoraTe B mape mpu BHIMOJHEHWH JTa0OpPaTOPHBIX paboT u
MPAKTUYECKUX 3a/IaHuUM.

[IpuMeHATh MoJIeNH «MaTepuaabHas TOUYKa», KPABHOMEPHOE
MIPSIMOJIMHEWHOE JBI)KCHHEY, «PaBHOYCKOPEHHOE

JIBUKCHHE» TSI OMUCAHUS JBYKCHUS PEATbHBIX TSN, JUIs
OmHUCaHus 00BEKTOB, U3y9aeMbIX B Kypce OMOIOTHH

3aKO0HBI
THUHAMHKH

SIBneHue uHEepLUUU.
Macca u cua.

I[aBaTL OMpeACIICHUA MIOHSATHHA: HUHCPpUUA, HHCPTHOCTL, MacCcCa,
CcHJia, paBHOI[eﬁCTBYIOH_IaH CuJia, UHCpLUaJIbHad CUCTECMa




HbroTona (4u)

HNuepuuanbHbie CUCTEMBI
OTCYETA.
BzaumoneiicTBue Tel.
CnoxxeHue cui.

IlepBblii, BTOpON U
Tpetuii 3akoHbl HeloTOHA.

oTcyérTa, HeuHepyuaivHas cucmema omcuéma,
2e0YeHmpU4ecKas u 2eIUOYEeHMPUIEcKas CUCmemsbl OmcUéma.
Pacno3naBath, HaOmoogath siBieHHe uHepuuu. [IpuBoanTh
MIPUMEPHI ET0 MPOSIBIICHUS B KOHKPETHBIX CUTYaAIUAX.
OOBACHIATD MEXaHWUYECKUE SIBICHHS B WHEPUUATBHBIX U
HeUHepYUaIbHbIX CACTEMAaX OTCUETA.

Belnenars nedcTBUs TEN APYT Ha Ipyra U XapaKTepH30BaTh UX
cunamd. [IpuMeHATh 3HaHUS O NEHCTBUSX HaA BEKTOpaMH,
MOJTy4YeHHbBIE Ha ypokax anreOpol. Omnpenensats
PaBHOJEHCTBYIONIYIO CHIIy NBYX U Oonee cuil. Onpedensims
PABHOOECMBYIOWYIO CUNY IKCNEPUMEHMATILHO.
DopMynMpOBaTh NIEPBBIM, BTOPOU U TPETUM 3aKOHBI HbI0TOHA,
YCIIOBUS MX IPUMEHUMOCTH.

[IpumeHsATh nepBBIA, BTOPOH U TpeTHil 3aKkoHbl HproTOHA mpHu
pELICHUU PacUETHBIX U 9KCHEPUMEHMATbHbIX 3aaU.

Cuibl B
Mexanuke (5u)

3aK0H BCEMUPHOTO
TATOTEHUSI.
I'paBuTanronHas
noctostHHast. Cuna
Tsoxectu. Cuna masxcecmu
Ha Opyeux niaHemax.
Ilepsas xocmuueckas
ckopocmb. Jeudicenue
HebecHblX mei u
CHYMHUKOS.

Bec 1 HEBECOMOCTS.
Cuitbl yripyrocta. 3aK0H
I'yka.

Cursl TpeHusl.

JlaboparopHsie pabOTEHI:

1. Usmepenue
KECTKOCTU
TPY>KUHBL.

2. UWsmepenue
Kod(huUIMeHTa
TpeHust
CKOJIBKEHHUSL.

[lepeuncnare BUIBI B3aUMOJEHUCTBUS TEN W BHUABI CHUI B
MexaHuke. [laBaTb ompenelieHUE MOHATHUM: CUla TIKECTH,
CHJIa YIPYTOCTH, CHIIa TPEHHUS, BEC, HEBECOMOCTD, nepezpysKd,
nepeas Kocmuveckas ckopocmo. DOpPMYITHpPOBATH 3aKOH
BCEMHPHOTO TATOTEHHUS U YCIIOBUS €r0 IPUMEHHUMOCTH.
Haxomute B nmutepatype m B MHTepHeTe mHbOpMaImio 00
OTKpbITHH HBIOTOHOM 3aKOHa BCEMHUPHOTO TITOTEHHS,
uHopMayuio, NO360IAIOUYIO PACKPLIMb J02UKY HAYYHO2O
NO3HAHUSL NPU OMKPLIMUU 3AKOHA 8CEMUPHO20 MALOMEHUS.
[IpuMeHATh 3aKOH BCEMHUPHOTO TATOTEHUS TIPH PEIICHUN
KOHKPETHBIX 33][ad.

Beraucnsath Culy TSXKECTH B KOHKPETHBIX —CHUTYaIIHSX.
Buoluucnamo  cuny msoicecmu  u  yckoperue  c80600H020
nadenusi Ha Opyeux niaHemax. Buvluucname ycxopenue
6800001020 naodenust Ha paziuyHvix wupomax. Haxooums 6
aumepamype u ¢ HUnmepneme ungpopmayuio o napamempax
niaHem u Opyeux HebecHvlx men. Buvluuciams nepeyio
KOCMUYECKYI0 CKopocmb. Hcnonb308ams 3aKOHbL MeXAHUKU
07151 00BACHEHUsL OBUICEHUSL HEOECHBIX MEI.

BeraucnsaTe Bec Tenm B KOHKPETHBIX cuTyarusx. [lepeuncisars
CXOJICTBA W Pa3NIM4Ms Beca W CHIIBI TsDKecTH. Pacrio3HaBath u
BOCITPOU3BOJIUTH COCTOSIHAS TEJ, MPH KOTOPBIX BeC Tema
paBeH, OOJIbIIIE MJIM MEHBIIIE CHJIbI TsDKeCTH. Pacro3HaBaTh u
BOCITPOU3BOJIUTH COCTOSIHE HEBECOMOCTH TEJa.

['oToBUTH TIpe3eHTAaMM W COOOIICHHS O TOBEJACHWH TEII B
YCIIOBHSIX HEBECOMOCTH, O TOJETaX dYeJIOBEKa B KOCMOC, O
JIOCTMXKEHUSIX Halllel CTpaHbl B MOJATOTOBKE KOCMOHABTOB K
MOJIETaM B YCJIOBUSIX HEBECOMOCTH.

Pacmo3naBaTh, BOCTHPOM3BOIUTL W HAOMIOAATh pPa3THIHEIC
Bunel jgedopmanuu  ten. DopmymmpoBarh 3akoH ['yka,
TpaHuIlbl €r0 NPUMEHUMOCTU. BBIYUCIATE U U3MEPSITH CUILY
YIPYTOCTH, KECTKOCTH TPy KUHBL.

Pacmo3naBaTh, BOCTIPOM3BOIUTE, HAOIIOIATE SIBJICHHUSI CYXOTO
TpeHus TOKO4, CKOJIb)KEHUS, KadyeHus, SIBJICHUE
COTIPOTHUBJICHUS TIPH NBIDKCHWH Tela B KUAKOCTH FIIN Tase.
W3mMepsath U u300pakaTh rpadUUecKHd CHUIIBI TPCHHS IIOKOS,
CKOJIbXKCHUS, KAueHHS, S>KHUJIKOTO TPEHHUS B KOHKPETHBIX
cutyarusax. Vcnons3oBaTh GOPMYIY JUIS BBIYHCICHUS CHIIBI
TPEHUS CKONBKECHHS TIPH PEIICHUH 3a1a9.

U3mepsath cumy TSAXKECTH, CUIy YIOPYTOCTH, BEC Telad, CHILY
TpEHUs, YAJIUMHEHUE MNPYKUHBL. OmNpeaensiTts C MNOMOIIbIO
KOCBEHHBIX M3MEPEHHH KECTKOCTh NPY)KUHBI, KO3PDHUIIMESHT




TPeHHS CKOJIbXCHHs. PaboTath B mape NpW BBITIOJHECHUH
MPAKTUYECKUX 3aJIaHuM.

Haxomute B mmreparype m B MHTepHere WHPOpMANHIO O
BKJIaJIC YYEHBIX B  Pa3BUTHEC MCXaHUKHA. | OTOBUTH
MPE3CHTAMN W COOOLICHHS TIO0 W3YyYCHHBIM TEeMaM
(BO3MOXHBIE TEMBI NPE/ICTABJICHBI B YUCOHUKE).

3akon
COXpaHeHus
umiyabea (3 u)

Nmnynsc tena. Mmoynasc
CHJTBL.

3aKoH COXpaHEHUs
HUMITyJbCa.

PeakTuBHOE NBUKEHHE.

IIpuMeHATh 3aKOHBI OUHAMHKH JUIS OIMCAHHS IIOBEICHHS
peanmbHBIX Ten JlaBaTh ompenesieHus TOHSATHHA: WMITYJIBC
MaTepPHATbHON TOYKH, UMITYJILC CHIIBI, UMITYJILC CHCTEMBI Tell,
3aMKHYyTasl CHCTEMa TEJ, PEAKTHBHOC JIBUXKCHHE, PeaKmueHds
cuna.

Pacno3HaBaTh, BOCHIPOW3BOJIWTH, HAONMIOAATH YIPYTHE U
HEYIPYTHe CTOJKHOBEHUS TEJ, PEAKTHBHOE JIBUYKCHHUE.
Haxoauth B KOHKPETHON CHTyallud 3HAYCHHS: HMITYJIbCa
MaTepHATbHON TOYKHU, UMITYJIECA CHITBI.

DopMyITUPOBATh 3aKOH COXPAHECHHUS UMITYJIbCA, TPAHUIIBI €TO
MPUMEHUMOCTH.

CocTaBisITh YpaBHEHHS, OMNKCHIBAIONINE 3aKOH COXPAHCHUS
UMITyJIbca B KOHKPETHOW cUTyanud. HaxoJauTh, WCHONB3YsS
COCTaBJICHHOE YPAaBHCHUE, HEU3BECTHBIC BEITUUUHEI.
Co3nmaBaTh CHUTyalldM, B KOTOPBIX TPOSIBJISAETCS 3aKOH
COXPaHCHHUS UMITYJIbCA.

Haxomgute B mutepatype m B WHTepHeTe WHpOpPMAIHIO II0
3aJIaHHOM TeMe.

['OTOBHUTH Mpe3eHTAIlMK M COOOIICHUS M0 MU3yYCHHBIM TEMaMm
(BO3MOXHBIE TEMBI IIPEJICTABICHBI B YICOHUKE).

I'oTOBHUTH Tpe3eHTAUK U COOOIICHHS O TOJIeTax YejoBeKa B
KOCMOC, O JIOCTHXKCHMSX HAlled CTpaHbl B OCBOCHUU
KOCMHYECKOTO ITPOCTPAHCTRA.

3akon
COXpaHeHHs
MeXaHM41€eCKOH
Heprum (4 )

PabGora cuinsl. MOIIIHOCTE.

Kunetnueckas sueprusi.
PaboTa cHIIBI TSDKECTH.
ITorennmansHas 3Heprus
TeJla B TPAaBUTAIIMOHHOM
noJjie. PaGoTa cuiibl
YIPYTOCTH.
ITorennmanbsHas 3Heprus

yIpyro

nehOpMUPOBAHHOTO TeJa.

3aKOH COXpaHEHUs

MeXaHUYECKOW 3HEPTHH.

JlaGopaTopHbie pabOTHI:

1. Uzydenus 3akoHa
COXpaHeHUs
MEXaHUYECKOMN
SHEPTHUH.

JaBaTh ompeneneHne TOHATHI: padoTa CHUIIBI, MOIHOCTS,
KUHETHYECKasi DSHEPTHs, IOTCHIMAbHAS DHEPTHUs, IOTHAS
MeXaHudecKas SHEPIrus, M30JIMPOBAaHHAS cHCTEMA,
KOHCEpBaTUBHAs CUJIA.

HaxomuTh B KOHKPETHOH CHTyalu 3HaYeHUs (QU3MIECKHX
BEJIMYWH: PaOOTHI CHIIBI, PA0OTHI CHIIBI TSKECTH, PA0OTHI CHIIBI
YOPYTOCTH, PabOTHI CHIIBI TPEHHS, MOITHOCTH, KHHETHYECKOU
SHEPTUU, U3MECHEHHS] KUHETUIECKON PHEPTUH, TOTCHIIMATEHOM
SHEpPruv TeJl B TPABUTALUOHHOM IIOJI€, NOTEHLHUAIBHON
SHEPrHH  YIpyro  nedOpMUPOBAHHOTO  Tella,  IOJHOU
MEXaHUYECKOUN SHEPTHH.

CocTaB/IATh  ypaBHEHMs, CBSA3BIBAIOIIME pPA0OTy  CHJIBI,
JNEUCTBYIOLIE Ha TeIO0 B KOHKPETHOM CHUTyauuu, C
W3MEHEHUEM KHUHETUYEeCKOM JHepruu Tena. HaxoauTs,
HCTIONB3YsI COCTaBJICHHOC ypaBHEHHUE, HEU3BECTHBIE
BCJIMYUHBI.

DopMyIHpPOBaTh 3aKOH COXPAHEHMsI MOJHOM MEXaHWYEeCKOH
SHEPTUH, TPAHUIIEI €T0 MPUMEHUMOCTH.

CocCTaBIsATh ypaBHEHHSI, OIUCHIBAIONINE 3aKOH COXPaHCHUS
MOJIHOM MEXaHWYECKON SHEPruH, B KOHKPETHOW CHUTYyallUU.
Haxomurs, HCTIONB3YSI COCTaBJICHHOC YpaBHEHHE,
HEU3BECTHRIC BEITMINHEL.

Co3naBaTh CHUTyallud, B KOTOPBIX MPOSBISETCS 3aKOH
COXpaHEHUS MOJHON MEXaHUYECKON YHEPTUH.

BrimoaHsaTs 3KCIIEPUMEHTAIIbHYIO MPOBEPKY 3aKOHA
COXpaHEHUs MEXaHWYECKON SHEpPruu. BhINMOIHATH KOCBEHHbBIE
U3MEPEHUS UMITYJIbCa Tela, MEXaHUUYEeCKOM PHEpruu Tena,
pabOTHI CHITBI TPEHUSL.




Paborats B mape, rpyrrie mpy BEITIOTHEHUN MTPAKTHYECKUX
3aaHuM.

Haxonuts B nmuteparype u B UHTepHETE HHPOPMAIIHIO 11O
3a1aHHOM TEME.

l'oToBUTH mpe3eHTaMd U COOOIICHHUS 10 U3yYECHHBIM TEMaM
(BO3MOXHBIE TEMBI IIPEICTABICHBI B YICOHUKE).

[IpuMeHsATh 3aKOHBI COXpPAaHEHUS! UMITYJIbCAa U MEXaHUYECKOU
SHEPTHH JUISI OTIMCAHNS IBIKEHIS pEaTbHBIX TeJl.

Craruka (3 u)

PaBHOBecue
MaTepUATbHON TOUKH U
TBEpAOro Tena. Buasl
paBHOBecCHsI. Y CIIOBUS
paBHOBECHS.

MOMEHT CUIIBI.
PaBHOBecHE KUAKOCTH U
raza. J/lapnenue. 3aKoH
COXpaHCHHA SHCPI'UU B
TUHAMUKE KHAIKOCTH.
Jlabopatopras pabora:

1. 3yuenue paBHOBECHS
TeJa o4 JeUCTBUEM
HECKOJILKHX CHIL.

JlaBaTp ompeneneHue MOHATUN: pPaBHOBECUE, YCTOMYMBOE
paBHOBecHe, HEYCTOMYMBOE paBHOBecHe, Oe3pazIHyHOe
paBHOBECHE, IJIEYO CHJIbI, MOMEHT CHJIBL.

HaxonuTh B KOHKPETHOW CHUTyallMM 3HAuY€HWs IUIE4a CHIIbI,
MOMEHTA CHJIBI.

[lepeuncnars yciioBus PaBHOBECHS MaTEPUAILHOW TOYKH U
TBEpOOro Tema. CoOCTaBIATH ypaBHEHHUS, OIMCHIBAIOIINE
YCIIOBHSI paBHOBECHSI B KOHKPETHBIX CcHUTyanusix. HaxomuTsb,
UCTIONB3YSl  COCTaBIIEHHOE  ypaBHEHHE, HEHU3BECTHBIE
BEJIMYHHBL.

PacrniozHaBaTh, BOCHPOM3BOIAWTH M HAOMIOAATh pPa3IHMYHbIC
BUJIBI paBHOBECHS Tell.

W3MmepsATh cuily C MOMOMIBIO MPYKWHHOTO IWHAMOMETpa W
IU(POBOTo AATYNKA CHIIBI, U3MEPSTH IIeH0 CHilbl. PaboTath B
nape, rpyIrie NPy BHIMOTHEHUH MTPAKTUIECKUX 3aaHui.
Haxonute B nureparype u B VHTEepHETE HH(pOpPMAIMIO O
3HaYCHUU CTAaTUKU B CTPOUTEIBCTBE, TEXHHUKE, OBITY,
oObsicHeHHEe (QOpPMBI MW pa3MepoB OOBEKTOB MPHPOJIBI.
I'oTOBUTH NIpE3eHTALIMYU U COOOIIEHHS IO IAHHBIM TEMaM.
PaboTath B mape npu BEHIMOIHEHUH JIAOOPATOPHOUI PabOTHI

OCHOBBI Jasnenune. 3akoH [aBaTe onpexaereHue NOHATHH: HEC)KUMAaeMasl >KUAKOCTD,
IHPOMEXaHHK [Tackans. PaBHoBecue PaBHOBECHE JKHAKOCTH M rasa, IMAPOCTATHYECKOE JABICHHUE.
KUJIKOCTH M ra3a. 3akoH | HaxoauTh B KOHKPETHOW CHUTyallud 3HA4eHHs JaBJICHUS B
n Apxumena. [lnaBanue MIOKOSIIIEHCS )KUIKOCTH WM Ta3e.
(24 TelL ®opmynupoBaTh 3akoH [lackans. [lpumensaTs 3akoH [lackans
JUIE  OOBSICHEHHsI THAPOCTATUYECKOTO  Mapajokca, JUis
00BsICHEHHsI TIPUHIUIA ACHCTBHUS THIPABIMYECKOTO Tpecca 1
BBIYUCIICHHS €r0 apaMeTpoB.
®opmynupoBaTh 3akoH Apxumerna. llpuMmMeHsTH 3aKoH
Apxumena 1is perieHns 3a1a4. PaccuuThIBaTh MIOTHOCTH TEIN
M0 UX TOBEJEHHUIO B JKHUAKOCTH. OIpenensiTb BO3MOKHOCTh
TUTABaHMA TeJa.
[lonBenenme uroros OnucelBaTh MEXaHWYECKYI0 KapTuHy Mupa. [lepeuncnars
M3YYEHHS TeMbI 00BEKTHI, MOJIENH, SBICHUSA, (U3NUECKUE BEITUYUHBI, 3aKOHBI,
«MexXaHuKay Hay4Hble (DaKThl, Cpe/cTBa OIMCAHMS, PAacCMAaTpPUBacMbIe B
KJIacCUuecko MexaHuke. @DopMymupoBaTh MNpsAMYIO U
o0paTHYI0  3ajjaud  MEXaHWKHA.  YKa3blBaThb  TPaHUIIBI
MIPUMEHUMOCTH MOJIENEN U 3aKOHOB KJIACCUYECKON MEXAHUKHU.
HazpiBaTh mpuMepbl HMCTONB30BaHHS MOJENEH M 3aKOHOB
MEXaHHUKH I ONIMCAHUS IBUKEHUSI PEAJIbHBIX TEIl.
Moaekyasipasi pusuka u repmoauHamuka (17 1)
OcHoBbI MonekynapHo- [aBaTe  ompeneneHue TMOHATHHA:  TEIUIOBBIE  SIBICHUS,
MOJIEKYJISIPHO - | KHHETHYECKast MaKpOCKOITMYECKHE Tela, TeIJIOBOE IBIKEHHE, OpPOYHOBCKOE
KMHEeTHYeCKO (MKT) cTpoenus JBUXKECHHE, TUQQY3Hsi, OTHOCUTEIIbHAS MOJIEKYJISIpHAas Macca,
Teopun (MKT) BEIIECTBA U €€ KOJIMYECTBO BEILECTBA, MOJAPHAs Macca, MOJEKysa, macca
(3u) JKCIEPUMEHTAIIBHBIC MOJIEKYJIbI, CKOpPOCTb JBMKCHMS  MOJIEKYJIbl, CpEIHss
JI0Ka3aTeJIbCTBA. KMHETUYECKass DHEpPTHUs MOJIEKYNBI, CHJIBI B3aUMOJCHCTBUS

BpoyHoBCcKOE ABUKEHUE.
TemmnepaTypa u TEIIoBOE

MOJIEKYJ, WACATbHBINA Tra3, MHKPOCKOIHYECKHE ITapamMeTphl,
MaKpOCKOITMYECKHE TMapaMeTphl, JIABJICHHUE ra3a, aOCOIIOTHAS




paBHOBecCHE.
Lenscus u KenpBuHna.
AOcomoTHas
TeMIieparypa Kak
KHMHETUYECKOMN
TEIJI0BOr0
yacTull BemecTBa. CUibl
B3aHMOJCHCTBUS
MOJIEKYI B Pa3HBIX
arperaTHBIX COCTOSTHUIX
BCIIECTBA.
Mogensb «uaeaabHBIN
ras3». /laBnexue rasa.
CBsi3b MEXIY JaBIEHUEM
U CpeJIHEW KUHETUYECKOMN
SHeprueu
MOCTYNaTeIHLHOTO
TEILJIOBOI'O JBIMXKCHHUS
MOJIEKYJI UICATBHOTO
raza. OCHOBHOE
ypaBHEHHE MOJIEKYJISPHO-
KUHETUYECKOU TEOpHUH
HJICaJILHOrO Ta3a.
JlaGopaTtopHbie pabOThI;
1. U3mepenue
TeMIIepaTyphl
JKUIKOCTHBIMU 1
M (POBBIMU
TEPMOMETPAMH.

TeMmneparypa, TerioBoe pasHoBecue, MKT.

[lepeuncnaTh MHUKPOCKOMUYECKHE U  MaKPOCKOIIMYECKHE
napaMeTpsl rasa.

Ilepeuncnars ocHoBHbie TmojoxeHuss MKT, npuBoauts
MpPUMEPBI,  pE3yJNbTaThl  HAOMIOJCHWIA W OIUCHIBAThH

9KCIIEPUMEHTHI, I0KA3bIBAIOIINE UX CIPABENINBOCTD.
PacriozHaBaTh W ONHCHIBAThH SBICHUS: TEIJIOBOE JBIDKEHHE,
OpoyHOBCcKkoe mABWkeHue, auddysms. BocmpomsBomuTs u
OOBSICHATH  OMBITHI,  JEMOHCTPHUPYIOIINE  3aBUCHMOCTh
ckopoctu auddysum  OoT TeMmreparypbl W arperaTHOro
coctosiHUS BemecTBa. Habmomats mudy3uto B KUAKOCTAX U
razax.

Hcnonp30BaTh NOMyUYEHHBIE HA ypOKaxX XUMHUH YMEHHS
HAXOJWThH 3HAYEHUS OTHOCHUTEIbHON MOJEKYIISPHON MacChI,
MOJISIPHOH MacChl, KOJIMYECTBA BEIIECTBA, MAaCChl MOJEKYJIBI,
(dopmynupoBaTh (PU3NIECKUI CMBICI MTOCTOSIHHON ABOTapO.
OneHuBaTh pa3Mep MOJIEKYJIbI.

OOBSICHATD OCHOBHBIE CBOWCTBA arperaTHBIX COCTOSHUI
Beectsa Ha ocHoBe MKT.

OnuceIBaTh MOJIENb «UACATIBHBIN ra3y.

Cocrapnsate ocHoBHOe ypaBHeHue MKT wumeansHOro rasa B
KOHKPETHOH CHUTYyalllH;, HaXOJIWUTh, UCIIONB3yS COCTABIECHHOE
ypaBHEHUE, HEN3BECTHBIE BETMUNHBI.

CocTaBnATh ypaBHEHHE, CBS3bIBAIOIIEE aBICHHUE U1€aIbHOIO
raza co CcpeoHed KHHETUYECKON SHeprue Monekyl, B
KOHKPETHOM CHUTYyallM; HaXOAUTh, HCIIOJb3YS COCTABICHHOE
ypaBHEHHUE, HEN3BECTHBIE BETHUNHBI.

OnuceiBaTh CIOCOOBI M3MEpeHHs Temreparypbl. CpaBHUBATh
mkanel KensBuHa u  Lenbcusa. CocTaBisTe ypaBHEHHE,
CBsI3BIBAIOIEE A0COMIOTHYIO TEMIIEpaTypy UIeadbHOTO ra3a co
CpeHEN KMHETHYECKOM B3HEpruel MOJEKyJ, B KOHKPETHOM
CUTyaIlul, HAaXOJIUTh, WCIIONB3Ysl COCTaBJICHHOE YpaBHEHHE,
HEU3BECTHBIE BEIUYUHBI.

CocTaBnaTh ypaBHEHHE, CBS3bIBAIOIIEE aBICHHUE UI€aTHHOTO
raza c abCOIOTHOW TeMIepaTypold, B KOHKPETHON CHUTYaIlHH,
HaXOJAWTb, UCTIOJB3YS COCTaBJIEHHOE ypaBHEHHUE,
HEU3BECTHBIC BEIUYUHBI.

UsmepsaTh Temreparypy KHIKOCTH, Ta3a >XHUIAKOCTHBIMH U
IU(PPOBBIMI TEPMOMETPAMH.

PaGorats B mape, TpyIme NpH BBINOJHEHUH NPAKTUIECKUX
3aganui. Haxonute B MHTEepHETE M JONOJHUTEIHHOMN
JUTEpaType CBEACHUS MO UCTOPUU Pa3BUTHA AaTOMUCTUYECKON
TEOPUH CTPOCHUS BEIIECTBA.

YpaBHeHust
COCTOAHUSA
raza (4 u)

YpaBHEHUE COCTOSTHUSA
WUneansHoro rasa.
YpaBHeHue
MenpeneeBa—
Knaneiipona.
Mzomnpoueccol. I' a30BbIe
3aKOHBI.

JlaGopaTopHbie pabOTHI:
1. DkcriepuMeHTaATBHAS
MpoBepKa 3aKkoHa ['ei-
Jlroccaka (M3meperue
TEPMOAMHAMUYIECKIX
MapaMeTpoB Tasa).

CocTaBnATh ypaBHEHHE COCTOSHHS HACATHHOTO Ta3a W
ypaBHeHHe  MenpaeneeBa—KianelipoHa B~ KOHKPETHOM
cutyanuu. HaxoauTe, HCIONB3ysl COCTAaBIEHHOE YypaBHEHME,
HEW3BECTHBIE BENMYMHBL. Pacro3HaBaTh ¥ OINMCHIBATH
M30TPOIIECCHI B NCATFHOM Ta3e.

DopMyITUpPOBaTh Ta30BbIe 3aKOHBI M ONPENEIIATh TPaHULBI X
NPUMEHUMOCTH, COCTABISTh YPaBHEHHSA [Jsl UX OIMCaHUS;
HaXO0JIUTb, UCIIOJIb3YsI COCTABIEHHOE YPaBHEHHE, HEU3BECTHbIE
BEJIMYMHBL.

[IpencraBnare B BHIAE TpaduKOB HM30XOpPHBIHA, M300apHBIN U
M30TePMHUYECKUH Tporiecchl. Ompenenars 1o Tpadukam
XapakTep Ipolecca 1 MaKpolapaMeTphl HACAIBHOIO ra3a.
N3MmepsTh aBieHHE BO3AyXa MaHOMETpaMH M IM(POBBIMH
JaTYMKaMM JaBJICHUS Tasa, TEMIepaTypy rasa >KUIKOCTHBIMU




TEPMOMETPaMU U NU(POBBEIMH TEMIIEPATYPHBIMH JTaTYHKAMH,
00BEM Ta3a ¢ MOMOIIBIO CHITb(OHA.

Paborate B mape, Tpymime TpH BBEINOTHEHHH MPAKTHUECKAX
3alaHUMN.

Haxonmute B nurtepatype m B MHTepHeTe MHPOPMALHIO IO
3aaHHON TeMe. ['OTOBHTH MpE3eHTAlMH W COOOIICHHS II0
M3YYEeHHBIM TeMaM (BO3MOJKHBIE TEMBI MPEICTABICHEI B
yaeOHuke). [IpuMeHsTH MOAENs WACATHHOTO Ta3za Ul
OMMCaHMs TIOBEICHUsI peajbHbIX ra30B.

B3aumMmHbIe
npeBpaiieHust
JKHJIKOCTH H
raza (1 u)

B3aumuble ipeBpalieHus
JKHIKOCTH U Ta3a.
Hacrlennsle u
HEHACHIIICHHBIC TTapHhI.

JlaBaTp ompezelieHUE TOHATHUW: HCHApeHHe, KOHJIEHcallus,
KUIICHUE, TUHAMUYECKOE paBHOBECHE, HACHIICHHBIM TMap,
HEHACBHIICHHBIA  Tap, Kpumuueckas memnepamypa,
memnepamypa KuneHusi, abOCOMOMHAA 6LANCHOCMb 6030YXd,

napyuaibHoe  0asieHue,  OMHOCUMENbHAS  BIANCHOCHb
6030yXa, MOYKA POCHL.
Pacnio3HaBaTh, BOCHpPOW3BOIUTH, HAONIOJATh  SIBICHUS:

HCIIapCHUC, KOHACHCAIUs, KUTICHHUC.

Kuaxocru (1u)

Mopenb cTpoeHus
KUJKOCTH.
[ToBepxHOCTHOE
HaTsKEHHE.

[lepeuucnare CBOMCTBA JKMJIKOCTH M OOBICHATH HX C
MOMOUIBIO MOJIENIM CTPOCHUS JKUIKOCTH, CO3JaHHOW Ha

ocHoBe MKT.
JaBaTth ompeneneHUe MOHATUH: CHIBI MOBEPXHOCTHOI'O
HATSDKCHUS, KOA((UIIMEHT TOBEPXHOCTHOIO HATSIKCHHS,

NOBEPXHOCMHASL IHEPIUSL.
Pacno3HaBate ¥ BOCHPOU3BOAUTH IPUMEPHI
JIEHCTBHSI CUJIbI IOBEPXHOCTHOT'O HATSKECHUS.

IIPOABJICHUA

Teépasble Tea

(1w

Mopenb cTpoeHus
TBEPABIX TEIN.
Kpucramnueckne n
amopdHbIe Tena.

Hasamv onpedenenue nowAmuil: Kpucmaiiuieckoe meio,
amopgroe meno, aHu30MpPONUs.

Ilepeuucnamo ceoticmea meépovix men u OOBACHAMb UX C
nOMOWYbIO Mmooenu cmpoeHus. Hemoncmpuposame
0CcObeHHOCMU  CMPOEeHUst  KPUCMALTUYECKUX U  AMOPQHBIX
meepobiX mei, UCHONL3YS 00bEMHbIe MOOenU KPUCHATIO8.
IIpusooums npumepul npoyeccos, NOOMEEPIHCOAOUUX

€X00cmea U - pasiudus  CGOUCMSE  KPUCMALIUYECKUX U

amoppuwix meepovix me.
OCHOBBI BHyTpeHHss sHEprus. JlaBaTh ompezieneHHe  TOHATHHA:  TEpPMOAWHAMHUYECKAs
TepMoHHa- TepmonuHammyeckas _ | cucTeMa, M30IMPOBAHHAA TEPMOJIMHAMHUYECKAT —CHCTEM,
cucTeMa u €€ | paBHOBECHOE COCTOSIHME, TEPMOJMHAMHYECKUIl Ipoliecc,
MHKH PaBHOBECHOE COCTOSIHUE. | BHYTPEHHSS SHEpIus, BHYTPEHHsISI SHEPIrus WAEalbHOrO rasa,
(74 Pabora u Temonepenaua | TEIIOEMKOCTb, KOJIMYECTBO TEIUIOTHI, YAENbHAas TEIUIOTa

KaK coCOOBI N3MEHEHU
BHYTPEHHEH SHEPTUH.

KomnuectBo TEIUIOTHI.
TennoémrocTb. Daszoswie
nepexoowi.

YpaBHEHHE TETLIOBOTO
6amanca. [lepBslit 3aK0H
TEPMOIUHAMUKH.
AnmabaTHBIH poriece.
HeobpatumocTs
TEIUIOBBIX TIPOIIECCOB.
Bmopoii 3axon
MEPMOOUHAMUKU U €20
cmamucmuyeckoe
monKosatue.
[IpeoOpazoBanus 3HESPrUn
B TEIUIOBBIX MallliHAaX.
Luxn Kapro. KI1]

IUIABJICHUS, yJEJbHAs TEIIoTa MapooOpa3oBaHUs, yAeIbHas
TEIIOTa CrOpaHusl TOIUIMBa, paboTa B TEPMOJAMHAMHKE,
aduabammuwlil npoyecc, OOpaTUMBIA Tpolecc, HeOOPaTUMBIT

mporiecc, HarpeBarenb, XOJNOAWIBHHK, pabouee  Telo,
teroBoi apurartenb, KIIJ[ TermoBoro nBurartens.
Pacmio3naBath TEPMOJNHAMUYECKYIO CHCTEMY,

XapaKkTepu3oBaTh €€ COCTOSIHME M MPOLECChl H3MEHEHUS
cocrogaust. OMNHUCBIBATHL CIIOCOOBI WM3MEHEHHUS COCTOSHHS
TEPMOJIUHAMHYECKON CHCTEMBI nyTéM COBEPILECHUS
MEXaHUYEeCKOU padOoThI U TP TeIuIonepenaye.

CocTaBisATh ypaBHEHHE TEIIOBOIO OamaHca B KOHKPETHOM
CUTyalW¥, HaXOAWTh, HWCIOIL3YS COCTABICHHOC YpaBHEHHE,
HEU3BECTHEIC BEJIMYHHEL.

Haxonuth 3HaueHUs BHYTpPEHHEH HEPrUM HACAILHOTO Trasa,
M3MEHEHHEC BHYTPEHHEH SHEPrud HCAJbHOrO rasa, padoThI
HICATHHOTO Ta3a, paboThl HAT UACATLHBIM Tra30M, KOJIMIEeCTBA
TEIJIOTHl B KOHKPETHBIX CUTYaLUSX.

Haxoauth 3HaueHre pabOThI HMOCATLHOrO rasa Mo rpaduky




TEIUTOBBIX MAIUH.
IIpobnemvl sHepeemuru u
oxXpana okpyscaroujel
cpedvl

3aBUCHUMOCTH JIABJICHUs OT 0ObeMa Ipu W300apHOM Mporiecce.
Onucoleams 2eoMempuieckuli CMulcli pabomsl U HaAX00ums eé
3HAueHue no 2papuxy 3a6UCUMOCIIU OAGLeHUS UOEAIbHO20
2asa om ob6véma.

DopMyTUPOBATh MEPBBIH 3aKOH TepMOIUHAMUKN. COCTaBIATh
ypaBHEHHE, OMUCHIBAIOIIEE MEPBBIl 3aKOH TEPMOIMHAMUKH, B
KOHKPETHBIX CHUTYalHusIX, I HM30MPOIECCOB B HACATHLHOM

ra3e, HaXOJIUTh, WCIOJB3ysl COCTABICHHOEC YpaBHCHHE,
HEM3BECTHBIC BETUYNHBI.

Paznumaate  oOpatmMmple ®W  HEOOpaTHMBIE  MPOIIECCHI.
[lonTBepkaaTh mpUMEpaMH  HEOOPAaTUMOCTh  TEIUIOBBIX
MIPOLIECCOB.

[IpuBoAUTE HpUMEPHI TEIUIOBBIX [BUraTelei, BBIACIATH B
MPUMEpPaX OCHOBHBIE YACTH JBUTATENEMN, ONMUCHIBATH MMPUHLIUI
JIEUCTBUA.

Boruucniare  3HaueHUS
KOHKPETHBIX CUTYyalUsIX.
Haxoaute B nureparype u B MHTepHeTe WHpOpPMAIHMIO O
po0JieMax PHEPTETUKH U OXPaHE OKPYIKAIOIICH CPEIbL.
YyacTBOBaTh B IUCKYCCHH O TIpOOJIeMax DJHEPIeTUKA W
OXpaHE OKpyXKarollled Cpelbl, BECTHU JUAJOr, OTKPBITO
BbIpaXkaTh U OTCTaWBaTh CBOIO TOUYKY 3PEHMS, BBICIYIIUBAThH
MHEHHUE ONINOHEHTA

KIIJI TemmoBoro naBurareis B

OcHoBbI 1eKkTpoanHaMuku (16 u)

JIEKTPOCTATH
Ka (6u)

DNEeKTPUIECKUi 3apsi.
3aK0H COXpaHEeHHUs
ANEKTPUIECKOTO 3apsia.
DIEeKTPUIECKOE
B3aUMOJEUCTBHE. 3aKOH
Kymnona.
bnusxooeticmeue u
oanvrooelicmeue.
Hanpsix€nHocTs 1
MOTEHIIHA
AIEKTPOCTATHIECKOTO
TOJISA, CBSI3b MEXy HUMH.

JInHuu Hanps>KEHHOCTH U

SKBUITOTCHIINATHHBIE
noBepxHocTH. [IpuHIIAT
CYIIEPIIO3ULIUN
3JIEKTPUUECKUX TTOJIEH.
Pa3zHOCTB MOTEHIIMAOB.
IIposoonuxu u
OusIeKmMpuKu 8
INEeKMPU1EeCcKOM noJe.
OnexTpuyeckas EMKOCTb.
Konnencarop. Orepeus
INEKMPULECKO20 NOJA.

JlaBaTb ompeneneHue TOHATHHA: DJJIEKTPUYECKUH  3apsi,
3JIEMEHTAPHBIN 3JIEKTPUUECKU I 3apsm, TOYEYHBIN
ANIEKTPUYECKUN 3apsi, CBOOOIHBIA AIIEKTPUUECKUN 3apsij,
ANEKTPUUECKOE MOJE, HAIPSKEHHOCTD AJNEKTPUUECKOro MOJs,
JIMHUU HaIpsHKEHHOCTH AJIEKTPUYECKOrO I0JIs, OJHOPOIHOE
JNEKTPUYECKOE II0JIe, IOTEHIHMAI JJIEKTPUYECKOro I0J,
Pa3HOCTh MOTEHUMUANOB, BSHEPIUs 3IEKTPUUECKOrO IO,
SKBUIOTEHLMAJbHAS  [OBEPXHOCTh,  AIIEKTPOCTATUUECKAs
WHIAYKUUS, MOJISpU3alusl JIHUAJIEKTPUKOB, JIHAJIEKTpUYECKast
MIPOHUIIAEMOCTb BELIECTBA, JIEKTPOEMKOCTh, KOHJIEHCATOP.
Pacrio3HaBaTh, BOCHpPOM3BOAWTH W HAONMIOAATH pa3IHMYHBIC
crocoObl  anekTpusaiuu  Ten.  OOBSICHATH  SIBJICHUC
JNEKTPU3alMd HA OCHOBE 3HAHMM O CTPOECHHUU BELIECTBA.
OnuceBaTh M BOCIIPOU3BOAUTH B3aUMOJICHCTBHE 3apsKEHHBIX
TeJl.

OnuceIBaTh MPUHIUN JEHCTBHS JIEKTPOMETPA.
®opMyIMpPOBaTh 3aKOH COXPAHEHMs JJIEKTPUUECKOro 3apsja,

ycioBuss €ro  HIpPHUMCHHUMOCTH. CocTaBIIsITh YpaBHCHHUEC,
BbIpaXXarole€ 3aKOH COXPaHCHUA DJICKTPUYCCKOI'O 3apsaaa, B
KOHKPCTHBIX CUTyaluAaX. OHpe,ElCJ'ISITB, HCIIOJIB3Ys

COCTaBJICHHOE YPaBHEHUE, HEU3BECTHHIC BETUUHHBI.
®opmynupoBath 3akoH KyoHa, yciaoBUs €ro NpuMEHHUMOCTH.
CocraBnsaTh ypaBHEHHE, BBIpakaromiee 3akoH Kyiona, B
KOHKPETHBIX CUTyaIUsIX. Ornpenenars, UCIOJIb3YA
COCTaBJICHHOE YPaBHEHHE, HEU3BECTHHIC BETUUHUHBI.
Bremucnare 3HaueHue HaHpﬂ)KéHHOCTI/I IIoJI1 TOYECYHOI'O
AIIEKTPUYECKOTO 3apsijia, OMPEAENsATh HalpaBiICHHE BEKTOpa
HanpsokEHHOCTH B KOHKPETHOM cutyanuu. PopMylInpoBaTh
MPUHIUI CYNEPIIO3ULIUU DIIEKTPUUYECKUX Tonei. OnpenensTh
HampapJieHHE W 3HaYeHHE Pe3yJbTHPYIOIMIEH HarpsHKEHHOCTH
ANEKTPUIECKOTO TSI CHCTEMBI TOYSUHBIX 3apSI0B.
Ilepeuucnamo ceoticmea JIUHULL HanpajceénHocmu
anexmpuiecko2o nos. 1300paxarpb JIEKTpHIECKOE TOJIE C




MOMOIIBI0  JIUHUM  Hampsok€HHOCTH.  PacnosHaBath U
M300paKaTh JTUHUU HANPSHKEHHOCTH TMOJIST TOUCYHOTO 3apsija,
CUCTEMBI TOYCUHBIX 3apsI0B, 3apSKCHHOW TUIOCKOCTH, JBYX
(Heckonbkux) TapaJUIeIbHBIX IUIOCKOCTEH, wiapa, cgepul,
YUnUHOpa, OIHOPOTHOTO M HEOTHOPOIHOTO 3JIEKTPUUSCKHX
MOJIEH.

OnpenensaTh O JUHHAM HANPSHKEHHOCTH AJIEKTPHYECKOTO
MOJIS 3HAKK M XapakTep pacrpeaeneHus 3apaaos. Onpenenath
MOTEHIIMAN BIIEKTPOCTATHYECKOTO OISl B TAHHOW TOYKE OIS
OJTHOTO U HECKOAbKUX WOYEUHbIX IIeKMPUYecKux 3apsioos,

nomenyuaiIbHyro IHEp2Uo IJIEKMPU4YEeCKo2co 3ap;10a u
cucmembspl IJNeKmpudecKux 3Clp}1006, Pa3HOCTh NOTCHIIMAJIOB,
pa6omy dJleKmpocmamu4ecKkoco - noJii, HaIpsOKECHUE B

KOHKPETHBIX CUTyarusax. CocTaBisATh ypaBHEHUS,
CBSI3BIBAIOIME HANPSHKEHHOCTh  DJIEKTPUYECKOTO IO C

Pa3sHOCTBIO INOTCHIIMAJIOB, BBIYUCJIATS, HCIIOJIB3YA
COCTaBJICHHOC YpaBHECHHE, HCU3BCCTHBIC BCIIMYHUHBEI.
I/I306pa)i(aTb OKBHIIOTCHIMAJIBHBIC IMOBEPXHOCTHU

JNIEKTPUUECKOro ToJisl. Pacmo3HaBatb W BOCIPOU3BOAUTH
SKBUIIOTCHIIMANBHEIE TTOBEPXHOCTH TIOJII TOYEYHOTO 3apsija,
CUCTECMBbI TOUYCYHBIX 3ap5{,uos, 3ap$1)KCHHOI\/'I IIJIOCKOCTH, ABYX
(HeckonbKux) TapaJUIeIbHBIX IUIOCKOCTCH, wiapa, cgepul,
YuiuHOpa, OAHOPOAHOTO W HEOJHOPOIHOTO SIEKTPUUECKUX
TTOJICH.

OOBACHITH yCTPONCTBO M MPHUHIMI JEHCTBUS, MPAKTUIECKOE
3HaueHHe KOHJCHCATOPOB.

Berauciars 3HA4YCHUA Z-)J'IGKTpOéMKOCTI/I IIJIOCKOI'O
KOHJACHCATOpa, 3apsdgaa KOHACHCATOpa, HAIlpPsKCHUA Ha
OGKH&I[K&X KOHJCHCAaTOopa, rnapamMeTpoB IIJIOCKOI'O

KOHJICHCATOpa, SHEPTUU DIEKTPHUECKOTO TIONS 3apsHKEHHOTO
KOHJICHCATOpa B KOHKPETHBIX CUTYAIUsX.

Paccuumuieamos 06wyro émxocms cucmemvlt KOHOEHCAMOPOS.
Haxonute B IHTEpHETE M TONOTHUTENHHON JUTEPATYpPE
WHGPOPMAITUIO 00 OTKPBITHH AJIEKTPOHA, UICTOPHUA H3YUYESHHUSI
3JIEKTPUYECKUX SIBJICHUM.

I'oTOBUTH Npe3eHTalMd U COOOIICHHUS 110 U3yUYECHHBIM TEMam
(BO3MOXHBIE TEMBI IIPEJICTABICHEI B YISOHHKE)

3aKkoHbI
MOCTOSIHHOTI'O
TOKAa (6 1)

[TocTostHHbBIN
aneKTpuueckuil Tok. Cuna
Toka. ConpoTHBICHHE.
ITocnenoBarensHOE U
napajyuieIbHOe
COETMHEHUS
MpOBOAHUKOB. PaboTa n
MOILHOCTbH TOKa. 3aKOH
Hxoyns—IJlenua.
DIEeKTPOABIDKYIIAS CHIIA
(BAC). 3akon Oma s
MIOJIHOM 3JIEKTPUIECKON
LeTH.

JlaGopatopHbie paboThI:
1. IlocnenoBaTensHOE U
napaieasHoe
COETMHEHNE
MIPOBO/THHKOB.

2. Usmepenne D/1C
HMCTOYHHUKA TOKA.

JaBatp omnpeneneHue MOHATUH: SIEKTPUUYECKUI TOK, CHIa
TOKa, BOJIbT- aMIIEpHAs XapaKTEPUCTUKA, DSIECKTPUUECKOE
COIPOTUBJIEHHE, CTOPOHHUE CUJIbI, JIEKTPOJIBMKYIIAs CUJIA.
[lepeuncnarh yCioBuUs CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Pacnio3naBaTh M BOCHIPOM3BOAUTH SIBICHUE SJECKTPUUECKOTO
TOKa, JIEMCTBUSA DJIEKTPUYECKOTO TOKAa B MPOBOJHUKE,
OOBSICHITP MEXAHW3M SIBJIEHMH HAa OCHOBAaHHM 3HAHHHA O
CTPOEHUU BEILIECTBA.

[Tonb30oBaThCs  aMIepMETPOM, BOJBTMETPOM, OMMETPOM:
VUIHUTHIBATh OCOOCHHOCTH M3MEPEHMsI KOHKPETHBIM TTPHOOPOM
Y MPaBWIA MMOJKIIFOYEHUS B AJIEKTPUUECKYIO LICTIb.
UccnenoBath 3KCHEPUMEHTANBHO 3aBUCHUMOCTh CHUJIBI TOKA B
MPOBOJHUKE OT HANpsDKEHUS M OT  CONPOTUBIIECHUS
MPOBOJIHUKA.

®opmynupoBaTh 3aKkoH OMa JJis ydacTKa LEMHU, YCIOBUS €ro
npumMeHuMocTH. COCTaBISATH ypaBHEHUE, OIUCHIBAIOLICE
3akoH OMa I ydJacTKa IIeNH, B KOHKPETHBIX CHTYaIlUsiX;
BBIYHCIIATD, HCTIONB3YsI COCTaBJICHHOC ypaBHEHHE,
HEHU3BECTHHIC 3HAUCHUS BEJIMYMH.

PaccunthiBaTh 00IIEE COMPOTHUBICHUE YYaCcTKa ICTH IPH




MOCIIE0BATEIBHOM u napajuIeIbHOM COETMHEHUH
MPOBOJHHUKOB, TPH CMEUAHHOM COCOUHEHUU NPOBOOHUKOS.
BBINOMHATE pacd4€Thl CHIJI TOKOB M HANPSKEHUM B PA3IIAYHBIX
EKTPUUECKUX IIETIX.

®opMynupoBaTh U HCIONAB30BaTh 3akoH Jlxoyms—IJlenna.
Onpenenste pabOTy M MOIMHOCTh DJEKTPUYECKOTO TOKa,
KOJIMYECTBO TEIUIOTHI, BBIACISIOMICHCS B IPOBOJHHUKE C
TOKOM, TIPH 33JJaHHBIX MTapaMeTpax.

®opmynupoBaTh 3ak0H OMa IS ITOJTHOW IIeTH, YCIIOBHUS €0
npuMeHUMOCTH. COCTaB/IATh ypaBHEHUE, BBIPAXKAIOIEE 3aKOH
Oma U1 TOJTHOM 1eNH, B KOHKPETHBIX CUTYallUsAX; HAXOJUTh,
UCIIONB3ysl ~ COCTAaBIEHHOE  ypaBHEHWUE, HEU3BECTHBIC
BEJIMYUHB.

N3mepsaTh 3HaUYEHUE 3JIEKTPOABIIKYIIECH CUIIBI, HANIPSDKEHUE U
CHJly TOKa Ha Yy4yacTKe LIEMU C IIOMOIIBIO BOJBTMETPA,
amrepMeTrpa M LU(POBBIX AATYMKOB HANPSDKEHUS M CHIIBL
TOKa.

CobnrofaTh mpaBuiia TEXHUKH O€30MACHOCTH MPH padboTe C
HMCTOYHUKAMH TOKa.

PaGotate B mape, rpymnmne Mpy BBIIOJHEHUH NPAKTHYECKUX
3a1aHUMN.

Haxonute B nuteparype u B MHTepHeTe HH(pOpPMAIHMIO IO
3alaHHON TEME, O CBSI3U DIIEKTPOMAarHUTHOTO B3aUMOJECHCTBHS
C XUMHYECKHMH PEAKLUIMH U OMOJIOTHYECKUMH IPOLIECCAMH,
00 HCMONB30BAHUM  DICKTPUYECKUX  SIBICHUH  KUBBIMH
OpraHu3MaMH.

I'oToBUTH mMpe3eHTaMu U COOOIIEHHS MO M3yYEeHHBIM TeMaM
(BO3MOJKHBIE TEMBI IIPEJICTABICHEI B YUCOHHUKE).

DJIeKTpUYecKHii
TOK B
Pa3IMYHBIX
cpenax (4 1)

OnexTpoHHast
MPOBOJMMOCTD METAIJIOB.
3aBUCHUMOCTh
COIIPOTHBIICHUS
MIPOBO/IHHKA OT
TEeMIIEpaTyphl.
ONEeKTPUIECKUI TOK B
TIOJTYTIPOBOTHUKAX.
CobcTBeHHas U
MIpUMeCHas
MIPOBOAUMOCTH.
p—n- Ilepexon.
DNEeKTPUIECKUH TOK B
JNEKTPOITUTAX.
ONEeKTPUYECKUI TOK B
BaKyyMe U Tra3ax.

[JlaBaTh onpeneneHue MOHATUI: HOCUTENN SIEKTPHUYECKOTO
3apsiia, MPOBOJMMOCTh, CBEPXIPOBOJAUMOCTb, COOCTBEHHAsS
IIPOBOJAMMOCTb, IIPUMECHAsI IPOBOJUMOCTb, JJIEKTPOHHAsS
NPOBOJMMOCTb, JBIPOYHAS MNPOBOAUMOCTb, p—H-NEPexoo,
BaKyyM, TEPMOJJIEKTPOHHAS 3MHCCHUS, JJIEKTPOJIN3, Tra30BBIA
paspsl, pEKOMOHWHAIMS, WOHU3AIUs, CaMOCTOATEIbLHBIN
pa3psiz, HECAaMOCTOSTENBHBIA pa3pal, MIa3Mma.

Pacnio3HaBaTh M ONMCBHIBaTH  SIBJIEHUS  MPOXOXKACHUS
ANEKTPUYECKOrO0 TOKA 4epe3 NPOBOIHUKH, MOJYIPOBOAHUKH,
BaKyyM, 3JIEKTPOJIUTHI, Fa3bl.

KauecTBeHHO XapakTepu30BaTh JIEKTPUYECKUN TOK B Cpele:
Ha3bIBaTh HOCUTENH 3apsioB, MEXaHH3M HX 0Opa30BaHMA,
XapakTep IBWKEHHMS 3apsioB B 3JIEKTPUUYECKOM IIOJIE U B €0
OTCYTCTBHH, 3aBUCHUMOCTb CHJIBI TOKa OT HalpsKEHUS,
3aBHUCHMOCTH CHJIBI TOKA OT BHEIIHUX YCIIOBHI.

IlepeunciiATh OCHOBHBIE NIOJIOKEHHS TEOPUH DIEKTPOHHOU
IIPOBOJUMOCTH METAILIOB.

BbraucasaTe 3HaUeHUs CpeOHEW CKOPOCTH YHOPSIOYEHHOTO
JBWJKEHHS  DJIEKTPOHOB B  METAUIE IOJA  JEUCTBUEM
ANIEKTPUYECKOTO TOJIsI, B KOHKPETHOW cuTyaruu. Onpenensirs
CONPOTUBIIEHUE METANIMYECKOr0 IPOBOJHUKA IPU JAHHOU
TEeMIIEpaType.

Ilepeuncnate OCHOBHBIE NOJIOKEHUS TEOPUU DSJIEKTPOHHO-
JBIPOYHON TIPOBOIUMOCTH MOJTYTIPOBOJHUKOB.

ITpuBoaUTH MIPUMEPBI YHCTBIX MOJTyTIPOBOJAHHUKOB,
MOJIYIIDOBOJHUKOB  C  JOHOPHBIMH M  aKIENTOPHBIMU
MIPUMECSAMU.

[IpuBOAUTH IpHUMEPHI HCHOIB30BAHUS TOJIYIPOBOJHUKOBBIX
npudOpoOB.




[epeuucnare ycIoBHUs CYIIECTBOBAHUS JIEKTPHUSCKOTO TOKA
B BakyyMme. [IpuMeHSTh 3HaHHUS O CTPOCHHM BEIISCTBA IS
OTIMCAaHUS SBJICHHUS TEPMODIIEKTPOHHOUW sMuccun. OMUCHIBATH
MIPHUHIIUI ACHCTBUS BaKYYMHOTO JIMO/Ia, DJIEKTPOHHO- JTY4EeBOH
TPYOKH.

[IpuBOONTH IPUMEPHI UCTIOIB30BAHHUSA BaKYyMHBIX IPUOOPOB.
OOBACHATE MEXaHU3M 00pa30BaHUs CBOOOIHBIX 3apsIOB B
pacTBopax u paciuiaBax dJEKTPOIUTOB.

[IpuMeHATh 3HaHWS O CTPOCHHWH BEIIECTBA JJISI OTIHCAHUS
SIBIICHUS DJIEKTPOIIN3A.

[TpuBOONTH TPEMEPHI UCTIOIH30BAHUS IIEKTPOIIH3A.
OOBACHATE MEXaHU3M 00pa30BaHUs CBOOOIHBIX 3apsIoOB B
rasax.

HpI/IMeHHTB 3HaHHUA O CTPOCHUHM BCHICCTBA JId OIKMCaHUA
SBIIEHUI ~ CaMOCTOSITENILHOTO W HECaMOCTOSITENEHOTO
paspsioB.

Pacnio3HaBaTth, NpHUBOJUTH IPUMEPHI, NEPEUUCIATH YCIOBUS
BO3HHKHOBEHHSI CaMOCTOATEILHOTO M HECaMOCTOSTEIHLHOTO
Ta30BBIX Pa3PsI0B, PA3THYHBIX THIIOB Ta30BBIX Pa3psIOB.
[IpuBOONTH IPUMEPHI UCIIONB30BAHUS Ta30BBIX Pa3psIOB.
HCpe‘II/ICHﬂTb OCHOBHBIE CBOMCTBA U IIPUMCHCHHUC I1J1a3MBI.
Haxomute B nurepatype m B MHTepHEeTEe HH(POPMAIHIO II0
3amaHHoW Teme. llepepabarbiBaTh, aHANWU3UPOBATh U
MPEACTaBIIATE UHPOPMAIHIIO B COOTBETCTBUHU c
IIOCTAaBJICHHBIMU 3aJadaMHU.

I'oToBUTH MMpEe3CHTaAlU 1 COO6IlIeHI/IH 10 U3YUCHHBIM TEMaM
(BO3MOXHBIE TEMBI IIPEJICTABICHEI B YISOHHKE)

Peseps (7 4.)
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Knacc (68 u)

TemaTtnueckoe | Coaep:kanue no reMam | OCHOBHBbIE BU/ABI 1€SITEJIbHOCTH Y4alIUXCS
IJIAHUPOBAaHUE
OcHOBBI YJIeKTpPOAMHAMUKH (poaosikerue) (9 1)
MarnurHoe MarsutHoe nose. [aBaTh onpeneneHust NOHATUN: MarHUTHOE TOJIE, MHAYKIUSA
noJe (5 u) Wnpyxnus MarHUTHOTO | MarHUTHOTO MIOJIS, BUXPEBOE IIojie, cwia Awmmepa, cuia
nonsi. Bektop marnutHoi | Jlopenna, ¢eppomarneTuk, IoMmeH, TemrmepaTypa Kropu.
WHAYKLUH. JeiictBue | laBaTh ompeneiaeHHe €IUHMIBI HHIYKIUHM MarHUTHOTO
MarHuTHOrO  mosii  Ha | mois. IlepednciisaTh OCHOBHbIE CBOWCTBA MArHUTHOTO TIOJIS.
IPOBOJHUK C TOKOM M | M300pa’kaTb MarHUTHbIE JIMHUM IIOCTOSIHHOIO MArHUTa,
JBIDKYLIYIOCS 3apsSKEHHYIO | IIPSIMOTO MIPOBOJHUKA C TOKOM, KaTYIIKH C TOKOM.
gactuity. Cuna Awmmepa. | HabmogaTe B3amMozeiicTBie KaTylmIKA ¢ TOKOM M MarHuTa,
Cuna Jlopenna. IlpaBuno | MarHMTHOM CTPENKM M NPOBOJHUKA C TOKOM, AEHCTBUSA
JIEBOU PYKH. MarHMTHOTO MOJIS Ha ABMKYILIYIOCS 3apsKEHHYIO YaCTHILY.
MarnuTHbIE cBorictBa | opMyIUpPOBATH 3aKOH  AMIepa, rpaHuULbI ero
BEIIEeCTBA. MPUMEHUMOCTH.
JlaGopatopHsbie pabOThI: OmnpenensaTh HampaBieHUE JUHUNA WHAYKIMA MarHUTHOTO
1. W3zmepenue CHJBI | TIOJII C TIOMOLIbIO MpaBWiIa OypaBuMKa, HampaBliCHHE
B3aMMOJCHCTBUSA KaTyIIKH | BEKTOPOB CWibl Ammepa W cuibl JlopeHIla ¢ MOMOIIbBIO
C TOKOM M MarHuTa IIPaBUIIA JIEBOW PYKH.
ITpumensTs 3akoH Ammepa U GOpMysly Uil BBIYHCIICHHS
cuibl JlopeHIia npu peneHny 3aaad.
[lepeuucnare THUMNBI BELIECTB MO MAarHUTHBIM CBOWCTBaM,
Ha3bIBaTh CBOICTBA ua-, mapa- u GeppoMarHeTUKOB.
N3mepsars cuily B3aMMOJEHCTBUS KaTyIIKM C TOKOM U
Mar"mra.
PaboTath B mape mpu BBHIMOJTHEHUU MPAKTUYECKUX 3aaHUH,
B IIape W TPyIIIe NP PeleHNH 3a]1a4.
Haxomute B nutepatype u B MHTepHeTe MH(MOpPMAIHUIO O
BKIaze Amnepa, JlopeHua B M3ydeHHE MarHUTHOTO IO,
pycckoro ¢uzuka CTojeToBa B HCCIIEOBAaHHE MAarHUTHBIX
CBOWCTB (hpeppOMarHeTUKOB, O IPUMEHEHHH 3aKOHa AMIIepa,
MPAKTHYECKOM HCIIOJIb30BaHUH JIEHCTBHUS MarHUTHOTO TTOJIS
Ha JIBIKYUIMICS 3aps, YCKOPHUTENSIX 3JIEMEHTapHBIX
YacTul, O BKJIAAE POCCHMCKUX YYEHBIX B CO3JaHUE
YCKOpHUTEJIEH 3JIEMEHTAapHBIX YacTHL, B TOM YHCIE B
Oo0bvenuaennoM WucturyTte SAnepaeix HMccnemoBanuii B
Hdybne wu Ha azpoHHoM Komaiinepe B Llepre; 00
WCIIOJIb30BaHUN (DEPPOMArHeTUKOB, O MAarHUTHOM II0Jie
3emun.
['oTOBUTH Mpe3eHTalMK U COOOIIEHHS 110 U3YYEHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPEJICTABICHBI B yIEOHHKE)
JJleKTpoMar- SBnenue [JaBaTh onpeneneHus NOHATHI: SBIEHHUE 3JIEKTPOMarHUTHON
HHTHAS 3JIEKTPOMAarHUTHON WHAYKLIMW, MarHutHeld  motok, OJC  mHAyknuw,
WHAYKIAA. MarHuTHBINA WHAYKTUBHOCTb, caMOMHAYKIs, 9/{C caMOMHAYKINN.
WHAYKIHS notok. [IpaBuno Jlenua. Pacrio3HaBaTh, BOCHIPOU3BOIAUTH, HAOIIOAATH  SBJICHHE
(449) 3aKOH MEKTPOMArHUTHOM | JIEKTPOMAarHUTHOM WMHAYKIMM, [OKa3blBaTh NPUYUHHO-
WHAYKIWH. CIIEJICTBEHHBIE  CBS3M  TIPU  HAONIOJACHWUU  SIBIICHHS.
DNeKTpOMarHuTHOE TOJIe. Habmonats u aHAJIM3UPOBATH 9KCIIEPUMEHTHI,

ITpakTuueckoe
[IPUMEHEHUE 3aKOHa
3JIEKTPOMAarHUTHON
WHIYKIHY.

SIBneHyre caMOMHIYKIIHH.
WnaykTuBHOCTH. DHEprus
MarHUTHOTO MOJIS TOKA.
JlaGopatopHbie paboTHI:

JIEMOHCTpUpYIOIIHE npaBuio JleHna.

®dopmynupoBaTh mpaBwiio JIeHIa, 3aKOH 3JICKTPOMarHUTHOR
WHAYKIWH, TPAHALIBI €0 TPUMEHUMOCTH.

HccnenoBath sSBIEHNE SJIEKTPOMArHUTHON HHTYKITHH.
OOBSICHATP BO3HUKHOBEHHE BHXPEBOTO AIIEKTPHIECKOTO
TIOJISL ¥ DJIEKTPOMArHUTHOTO TTOJISL.

Paborate B mape u rpymme npu BBHIIOTHEHUN MPAKTUIECKIX
3aJlaHUi, TUIAHUPOBATH AKCIIEPUMEHT.




1. UccnenoBanue siBICHUS
AIIEKTPOMAarHUTHON
WHTYKIIUH.
Konctpynposanue:

1. KoncrpyupoBanue
ANEKTPOABUTATEIS.

[lepeuncnsarep MIpUMEPHI HCIIOIb30BaHUsA SIBJICHUA
ANEKTPOMArHUTHOU UHAYKITHH.

Pacnio3HaBaTe, BOCHpPOM3BOAWTH, HAONIOAATH  SIBJICHHC
CAMOWHIYKIIMH, TOKAa3blBaTh  IMPUYUHHO-CIIEICTBEHHBIE

CBSI3W NIpU HAONIOJCHUU siBJICHUS. DOpPMyIHMpoOBaTh 3aKOH
CaMOMHIIKIIUH, TPAHULBl €70 IPUMEHUMOCTH.

[IpoBOaUTE  aHAJIOTMIO  MEXIAYy  CAMOMHAYKLHMEH U
WHEPTHOCTbI0. OnpeAessTh 3aBUCUMOCTh HHAYKTHBHOCTU
KaTyLIKH OT €€ JJIMHBI U TUTIOLIaId BUTKOB.

HaxonuTh B KOHKPETHOH CHTyallMM 3HAYCHMS: MAarHUTHOI'O
noroka, DJIC unnykuuu, I/C unoyxyuu 6 08uxicywuxcs
nposodnuxax, JDJC  caMOMHAYKUMH, WHIYKTUBHOCTb,
SHEPTUI0 MarHUTHOT'O MOJIS.

Haxonmute B nutepatype u B MHTepHeTe MHMOpMANUIO O
WCTOPUH OTKPBITHUS SBJICHUS JIEKTPOMArHUTHOM MHIYKINH,
0 BKJIJIe B U3YYEHHUE ITOTO SBJICHUS PYCCKOTO pu3nka J. X.
Jlenma, o Oopb0Oe ¢ TPOSIBICHUSAMHU 3JIEKTPOMArHUTHON
WHIYKIMA U O €€ HCHOJBb30BAaHMH B MPOMBIIUICHHOCTH.
I'oTOBUTH Mpe3eHTalMK U COOOIIEHHS 110 U3YYEHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPEJICTABICHBI B y4EOHHKE)

Kousieoanus u Bostubl (15 4)

Mexannueckue
KoJ1e0anus

3w

MexaHnueckue KoJaeOaHus.
CBoOoIHBIE KOJIEOAHHSI.
MaremaTruueckuii u
MPY>KUHHBIA MasTHUAKH.
[IpeBparienus sepruu
MIpH KOJIEOaHMSIX.
AwMIuTya, Iepuo,
4JacToTa, (haza KoneOaHuil.
Brinyxaennsle kojeOaHus,
pE30HaHC.

JlaboparopHbie pabOTHI:

1. Ompenenenvie
YCKOPEHHUs1 CBOOOTHOTO
naJicHUsI P TOMOIIH
MasTHUKA.

HccnenoBanus:

1. IIpu 3atyxanuu
KoJIeOaHUM aMILIMTY1a
obpatHO
MPOTIOPIIHOHATbHA
BPEMCHH.

[JaBath ompeneneHusl MOHATHN: KoyebaHus, KojeOaTelbHas

cHUCTeMa, MEXaHHYEeCKHue KoJeOaHHs, TapMOHHYECKHE
KosebaHusi,  cBOOOIHBIE KosiebaHus, 3aTyxaromlue
KoJIeOaHus, BEIHYKJICHHBIC KonebaHusl, pe30HaHC,
CMEIIeHre, aMIUINTy[a, [epHoJl, YacToTa, COOCTBEHHAS
4acToTa, (haza.

[lepeuncnares  yclioBHs  BO3HHMKHOBEHHUS  KojeOaHUH.
[MpuBOIUTH IPUMEPHI KOJIEOATEBHBIX CHCTEM.

OnwuceiBaTh MOJIEJIH: MIPY>KUHHBIH MasITHUK,
MaTeMaTHYECKUN MAasiITHUK. [Tepeuucnars BHUJbI
KOJ1e0aTeIbHOTO IBIKEHHS, UX CBOKCTBA.

PacnioznaBarts, BOCIIPOU3BO/IUTD, HabIr01aTh
rapMOHUYECKHEe  KojeOaHus, cBOOOAHBIE  KojeOaHus,
3aTyxamole  KoyiebaHus, BBIHYXKJIEHHbIE  KoyieObaHus,
pe30oHaHC.

[epeuncnare  cmocoObl  MONY4YeHUST  CBOOOAHBIX |
BBIHYK/IEHHBIX MEXaHHYECKUX KOJIEOaHMIA.

CocTaBisiTh  ypaBHEHHE  MEXaHMYECKHX  KOJeOaHMH,

3allUChIBaTh €TI0 PEHICHUC. OHpe}IeJ’ISITB 110 yYpaBHCHUIO
K0JIe0aTeIbHOTO IBM)KEHHSI ITapaMeTphl KoseOaHusl.
HpeIICTaBHSITB 3aBUCUMOCTb CMCUICHHA, OT BPEMCHU IIPU
KOJI€0aHUsIX MAaTEMATHYECKOTO H IIPYKUHHOI'O MasiTHHUKa
rpaduvecKy, OmpeaensTh MO Trpaduky XapaKTepPUCTHKH:
aMIUTUTYy, IEPHUO U YacTOTY.

HaxoauTh B KOHKPETHBIX CHUTYallMAX 3HAYCHUS MEPHOAA
KOJIeOaHU MaTeMaTHYEeCKOr0 W TIPYKUHHOTO MAasITHHUKA,
SHEPIUH MasTHUKA.

OOBSCHATH TpEBpallleHHss DSHEPrHd TpHU  KOJeOaHUsIX
MAaTeMaTUYECKOr0 MasiTHUKA U IPy3a Ha MPYyKUHE.

Pabotare B mape u rpymme Npd pEHIEHWH 3anad u
BBITIOJTHEHUM  TPAKTUYECKUX  33/JaHWi, HCCIIEIOBaHUM,
TUTaHUPOBATH SKCIIEPUMEHT.

Bectn auckyccuio Ha Temy «Ponb pe3oHaHca B TEXHUKE U
OpiTy». Haxomute B JnuTeparype u B HHTepHeTte
nHGOpMAaIHIO 00 UCIIONIB30BAHUN MEXaHUIECKUX KOJICOaHHH
B MpuOOpax TeoJOrOpa3BelKH, dYacax, KadelsX, Ipyrux




YCTpPOMCTBaxX, 00 WCIOJB30BaHUU B TEXHUKE U MY3BIKE
pe3oHaHca 1 0 6OpbOe ¢ HUM.

['OTOBUTH Mpe3eHTAIMH U COOOIICHHS IO N3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI IIPEJICTABJICHEI B YICOHUKE).
KontponupoBaTh pelieHue 3ajad CcaMHM W JIPYTUMH
yYaIuMHCs

DJleKTpoMar-
HUTHBIE
KoJIe0aHus
(5w

OJIIeKTPOMarHUTHBIC
KoJeOaHusl.

KonebaTenbHblil KOHTYD.

CBobonHbIC
JJIEKTPOMArHUTHEIE
KoseOaHusl.
IIepeMeHHBII TOK.

JlaBaTp  ompeeseHUsT ~ MOHATHUNA:  DJIEKTPOMArHUTHBIE

KoJieOaHus, KoJie0aTeIbHBIN KOHTYD, CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KoebaHus, BBIHYK/ICHHBIC
ANIEKTPOMArHUTHBIC KoJieOaHus, MIEPEMCHHBIH
AIEKTPUUCCKHIA TOK, AKTHBHOE CONPOTHUBJICHHE,

JNEUCTBYIOIIEE 3HAYCHUE CHJIbl TOKA, JEHCTBYIOLIECE
3HAUCHUE HampsbKeHus, TpaHcdopmarop, Koddduuent
TpaHcopMaIuy.

N3obpaxarh cxemy KoieOaTelbHOTO KOHTYpa W OMHUCHIBATH
MIPUHIIMII €T0 PadOTHI.

Pacnio3HaBaTth, BOCIPOU3BOAMTH, HAOIIOAATh CBOOOHBIC
AIEKTPOMAarHUTHBIE KoJebaHus, BEIHYKJICHHbBIE
JNIEKTPOMArHUTHBIE  KOJeOaHWs, pEe30HaHC B  IeMH
MIEPEMEHHOT0 TOKa.

AHanmM3upoBaTh IMPEBpAIlieHUsT SHEPTUU B KOJeOATEILHOM
KOHTYpE MPH 3JIEKTPOMATHUTHBIX KOJIEOaHHSIX.
[IpencTaBniaTh 3aBUCHMOCTH 3JIEKTPUUECKOrO 3apsja, CHIIbI
TOKA W HamlpsHKeHUS OT BPEMEHHM TMPH  CBOOOIHBIX
ANIEKTPOMArHUTHEIX KojebaHusax. Omnpenensite mo rpaduky
KoJeOaHWl ero XapaKTepUCTUKU: aMIUTUTYAy, MEpHoOA |
94acToTy.

3ammceiBaTh popmyiay ToMcoHa. BEIUUCITATE ¢ TOMOIIBIO
¢dopmyner  TomMcoHa TepHoJx ©  YacTOTYy CBOOOIHBIX
AIIEKTPOMATHUTHBIX ~ Kosiebanmii.  OnpenensTb MEpHO,
9acTOTY, aMIUTUTYAY KOJIeOaHUH B KOHKPETHBIX CUTYaIHsX.
OOBSICHATh TPUHIUI TONyYeHUS TEPEMEHHOTO TOKa,
YCTpPOMCTBO reHepaTopa NePEMEHHOT0 TOKa.

HaspiBaTh 0COOEHHOCTH MEPEMEHHOTO ANEKTPHIECKOTO TOKA
Ha yJacTKe [IEMH C PE3UCTOPOM.

3ammceiBaTh 3ak0oH Owma IS Ilemd TEePEeMEHHOTO TOKa.
Haxoguth 3HaueHHs] cuibl TOKa, HAMpPSDKEHUs,, aKTHBHOTO
COTIPOTHBIICHHS IIETIA IIEPEMEHHOTO TOKa B KOHKPETHBIX
CUTYalUsX.

Haxoguth 3Ha4YeHHWs MOIIHOCTH, BBIJENAIONIEHCS B LEMU
MEPpEMEHHOTO TOKa, JEWCTBYIONIMX 3HAUYEHUH TOKa U
HaNpPsDKEHUS.

Ha3zpiBaTh ycClIOBHSI BO3HMKHOBEHHS pE30HaHCa B LEMHU
MEPEMEHHOTO TOKa.

OnuceIBaTh YCTPONCTBO, MPUHIIMI AEHCTBUSA U MPUMEHEHNE
TpaHcdopmaropa.

Boruucnats k03¢ ¢unueHT TpancopManuy B KOHKPETHBIX
cutyauusx. Haxomute B Jsmrepatype u B HHTepHere
WHQOPMAIUIO O TONYYSHHHU, Tepeaade W HCIOIb30BaHUH
MEPEMEHHOr0 TOKa, 00 MCTOPUM CO3JaHUsl U MPUMEHEHUH
TpaHc(hOpPMATOPOB, HCIONB30BAHUM pE30HAaHCA B IEMHU
MIEPEMEHHOr0 TOKa U 0 0OprOE ¢ HUM, ycIexax U mpodiemMax
IEKTPOIHEPTETUKH.

Bectn amckyccuto O monb3e M BpEeAE ANIEKTPOCTaHIMM,
apryMEeHTHUPOBaTh CBOIO IO3UIMIO, yMETh BBICIYIINBAThH
MHEHHE JPYTUX YIaCTHUKOB.

['OTOBUTH Mpe3eHTAIlMH U COOOIIECHHS 110 H3YYEHHBIM TeMaM




(BO3MOXKHBIE TEMBbI IIPEICTABICHbI B YUCOHHKE)

Mexanuuyeckue
BOJIHBI (3 )

MexaHn4yecKre BOJTHEI.
ITonepeunsie u
IIPO/IOJIbHBIC BOJIHBL.
DHEeprus BOJIHbI

laBaTh ompeneiicHUs TOHATHI: MeXaHW4YecKas BOJIHA,
MoriepeyHas BOJHA, MPOJOJbHAS BOJHA, CKOPOCTH BOJIHEI,
JUIMHA BOJHBI, (ha3a BOJHBI, 3BYKOBas BOJIHA, TPOMKOCTH
3ByKa, BBICOTA TOHA, TEeMOp, OTpa)KCHUE, MpPEJIOMIICHHE,
MOTJIONICHUE, WHTePMEPCHIUs, Ou@dpakyus, noAspu3ayus
MEXaHHYECKHX BOJH, KOTEPEHTHBIE HCTOYHHUKH, CTOSYAs
BOJIHA, AaKYCTHYECCKHU pE30HAHC, IUIOCKOMOISPU30BaHHAS
BOJTHA.

ITepeuncnaTs CBOWCTBA W XapaKTEPUCTUKA MEXaHHMYSCKHX
BOJTH.

Pacnio3HaBaTh, BOCIPOU3BOIUTH, HAOMIOIATh MEXaHUICCKHE
BOJIHBI, TIOMEPEYHBIC  BOJHBI, MPOJONbHBIC  BOJHEI,
OTpakeHHE, TPEIOMIICHHE, MOTJIOMICHUE, WHTEP(EPCHIINIO
MEXaHHUYECKHX BOJIH.

Has3biBaTh XapakTepUCTUKH BOJIH: CKOPOCTh, YAaCTOTA, JUTHHA
BOJTHBI, Pa3HOCTH (a3.

OnpenersaTh B KOHKPETHBIX CUTYAIUAX CKOPOCTH, YaCTOTHI,
JUTMHBI BOJHBI, PA3HOCTHU (a3 BOJH.

Haxongute B nureparype u B MHTepHeTe MH(pOpPMAIHMIO O
BO30YXICHUH, TIepeade U UCIOJIb30BAaHUN 3BYKOBBIX BOJIH,
00 HCNOJIB30BaHMH PE30HAHCA 3BYKOBBIX BOIH B MY3BIKC U
TEXHHUKE.

Bectn nuckyccuro 0 TONb3e M BpeAe BO3ACHCTBUS Ha
YeloBeKa  3BYKOBBIX  BOJH, apryMEHTHPOBaTh  CBOIO
MO3MIMIO, YMETh  BBICIYIIUBATH  MHEHHE  JPYTHX
YYACTHHKOB.

T'0TOBHUTD TIPE3EHTAIINHN U COOOIIEHHS TI0 W3YIEHHBIM TeMaM

DJIEKTPOMATrHH
THbI€ BOJIHBI
(4 9)

DIEeKTPOMArHUTHOE TOJIE.

OneKTpOMarHuTHBIE
BOJIHBI.

Buxpesoe
JNEKTPUIECKOE
Jnamna3oHbl
3JIEKTPOMAarHUTHBIX
156314 %: (S 05051 u
MIPaKTHYECKOe
MPUMEHEHHE.

JaBaTp omnpeneneHuss NMOHATUNA: 3JEKTPOMArHUTHOE TOJIE,
BHUXPEBOE DIIEKTPHUUECKOE T0JIE, IJEKTPOMArHUTHBIE BOJIHEL,
CKOPOCTb BOJHBI, JUIMHA BOJIHBI, (ha3a BOJHBI, 60IHOGAS
NOBEPXHOCMb, (DPOHM GONMBI, VY, HIOMHOCHb NOMOKA
UBNYYeHUs, MOYEYHbI UCMOYHUK U3JTYYeHUs, OTPaXKCHHUE,
npeIoMIIeHHe, TOTJIoUIeHne, WHTepdepeHuns, Audpakuus,
MONEPEYHOCTh, TOJAPU3ALUA  3JIEKTPOMArHUTHBIX  BOJIH,
paavocBsa3b, palduosokayus, AMIUIUTYAHAs MOZIYJISAIHS,
JIETEKTUPOBAHUE.

OOBACHATD B3aMMOCBS3b IEPEMEHHBIX 3JIEKTPUYECKOrO H
MarHuTHOro noJieid. PucoBaTh cxeMy pacnpoCTpaHEHHs
ANIEKTPOMAarHUTHOW BosHBL. [lepeuuciiATe CBOMCTBA H
XapaKTePUCTUKH JIEKTPOMAarHUTHBIX BOJIH.

PacrioznaBath, HaOmOAAaTh 3JEKTPOMArHUTHBIE BOJIHBI,
U3JIy4E€HHE, IPUEM, OTPAKECHUE, ITPEIIOMIICHUE, MOIJIOLICHUE,
nHTephepeHnIo, T QPaKIHIo u HOJISIPU3ALIMEIO
JIEKTPOMArHUTHBIX BOJIH.

Haxoguteb B~ KOHKpPETHBIX  CHUTyalUsIX  3HA4YeHUsA
XapaKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTHI, JUIMHBI BOJIHBI,
pasHocTH (a3.

OOBACHATD NPUHLMIIBI ~ PaIuOCBA3M W TEJCBHICHHS.
HccnenoBare  CBOMCTBA  JIEKTPOMAarHUTHBIX ~ BOJH — C
HOMOIIbI0 MOOWIbHOrO Tenedona. Ha3piBaTh U onuceiBaTh
COBPEMEHHBIE CPEACTBA CBSI3U.

Beigenate  poms A, C.  IlomoBa B H3y4eHHH
JIEKTPOMAarHUTHBIX BOJIH W CO3JNAHHH  PAaJUOCBS3H.
OTHOCUTBECSI C yBaOKEHHUEM K YYEHBIM U HMX OTKPBITHSM.
OO00CHOBBIBAaTh BXKHOCTH OTKPBITHS 3JEKTPOMArHUTHBIX
BOJIH JJIS1 pa3BUTHS HAYKU.




Haxomute B nureparype m B HHTepHeTe wuH(OpMAIHUIO,
MO3BOJISIONIYI0 OTBETUTh HA IOCTABJICHHBIE BOIPOCHI IIO
TeMe.

Paborats B mape W rpynme npu pENICHUW 3anad U
BBITIOJIHCHUHY TTPAKTUYCCKUX 3aJaHUM.

Haxomute B nmreparype m B MHTepHere MHpOpMAIHIO O
BO30YX/ICHUH, repeave u HCTIONB30BAHUN
AJICKTPOMArHUTHBIX BOJIH, 00 OmbITax ['epiia ¥ ux 3HAYCHUU.
Bectn auckyccuro 0 mosb3e M BpeAe BO3ACHCTBUS Ha
YeIIoBeKa IEKTPOMATHUTHBIX BOJH, apTYMEHTHPOBATH CBOIO
MO3UIMI0,  YMETh  BBICAYIIMBaTh  MHEHHUE  JIPYTHX
YYaCTHHUKOB.

I'oTOBHUTE IPE3CHTAIIUU M COOOIICHUS 10 U3yYSHHBIM TEMaM
(BO3MOXHBIE TEMBI IIPEJICTABICHEI B YUSOHHKE)

Onruka (13 4.)

CBeToBbBIE
BOJIHBI.
I'eomeTpuueckasi
U BOJTHOBast
ontuka (11 u)

I'eomeTpuyeckas onTHka.
[IpsimonuueitHoe
pacnpocTpaHeHue CBeTa B
OJHOPOJHOM cpenie.
3aKOHBI OTPAXKEHUS U
MIPEJIOMIICHHS CBETA.
ITonHoe oTpaxkenue.
Onrtudeckue npruOOpHI.
BonHoBEIE CBOICTBa CBETA.
CKOpOCTB CBETA.
Wntepdepennus ceera.
KorepentHocTts.
Hudpakums ceera.
ITonsipusanus ceera.
Hucnepcus cBeTa.
[IpakTuueckoe
MpUMEHEHUE
AJIEKTPOMAarHUTHBIX
H3IIy4CHUH.
JlaboparopHsie pabOTEHI:

1. Omnpenenenue
MOKAa3aTes
NPEJIOMIICHUSI CPEJIbI.

2. W3mepenue
¢hoKycHOTO
paccTosHus

coOUMparoIIEeit TUH3BI.

3. OmnpeneneHue JTMHbI
CBETOBOM BOJIHBI.

Hccnenopanus:

1. UccrnenoBanue
3aBHCHUMOCTH yIjia
MPEJIOMIICHUS OT yriia
MaICHUSI.

2. Uccnenosanue
3aBUCUMOCTH
paccTOSHUS OT JIMH3bI
110 W300pasKeHUS OT
PaccTOSsIHUSA OT JTUH3BI

JI0 TIpeIMETA.

JaBaTh omnpeneneHuss NOHATHI: CBET, TIE€OMETpUYECKas
ONTHKA, CBETOBOM JIy4, CKOPOCTh CBETA, OTPaKEHUE CBETA,
MIPEIOMIIEHUE CBETa, IIOJHOE OTPaXXEHHWE CBETa, Yol
NajeHus, yroJl  OTPaXEHMs, Yrol  IPEJOMIICHHUS,
OTHOCUTENFHBIN TIOKa3aTeNb MPEIOMIICHHS, a0COIIOTHBIN
MOKa3aTeNnb IPEJOMIICHUs, JHH3a, (POKycHOe paccTosHue
JIMH3BI, ONTHUYECKas Cuja JIMH3blL, JAMCIEpCUs CBETa,
uHTepdepeHuus cpera, qudpakus cBeTa, AUPPaKIHOHHAS
pelieTka, IONSApH3alAsA  CBETa, €CTECTBEHHBIM  CBET,
IUIOCKONOJSIPU30BaHHbBIA  CBeT.  ONUCBIBaTE  METOABI
U3MEPEHHsT CKOpOoCcTH cBeTa. llepeumcisare  cBoiicTBa
CBETOBBIX BOJIH.

Pacnio3naBats, BOCIPOM3BOJIUT, HaOmonaTh
pacpocTpaHeHue CBETOBBIX BOJIH, OTPAKEHHUE,
npeoMIIeHHe, TIOTJIONIeHUE, AUCIIEPCHIO, HHTEPEPEHIINIO,
ougpaxyuio u noIAPU3AYUI0 CBETOBBIX BOJIH.
DopmyMpoBaTh OpUHIUI [ TOHTeHca, 3aKOHBI OTPaXKEHUST U
IIPEJIOMIIEHUS CBETA, FPAHULIBI UX IIPUMEHUMOCTH.

CrponuTe XOJ Jy4a B IUIOCKOMAPAJIENBHON IUTACTHHE,

TPEeYroabHON pu3Me, MTOBOPOTHOM npu3Me,
oOopaumBarolield  mnpusMe, TOHKOW JuH3e. CTpOUTh
n300pakeHne mpeaMeTa B IUIOCKOM 3epKalie, B TOHKOH
nuu3e. IlepeuncnsaTte  BUABI  JMH3, WX  OCHOBHBIE
XapaKTCPUCTUKHN —_— ONTHYECKUH LECHTD, TJIaBHaA

OTITUYECKAs OCh, (POKYC, OTITUYECKAS CHJIA.

Haxonuth B KOHKpETHOM CUTyalluu 3HAUYCHUA YIJa MaJCHHUS,
yria OTpPaKEHHUs, Yyria MPeIOMICHUS, OTHOCUTEIHLHOTO
MOKa3aTeNsd  TPeJOMJICHHS, aOCONIOTHOTO  TOKa3aTens
MpeNoMIICHUs, CKOPOCTM CBeTa B cpene, (HOKyCHOTO
PacCTOSIHUS, ONTUYECKON CUJIBI JIMH3BI, YBEIIMYEHUS JTUH3HI,
nepuona nH(i)paKuI/IOHHOI‘/'I peureTkuy, MOJOKECHUS
UHTEPPEPEHIIMOHHBIX W JUPPAKIUOHHBIX MAKCUMYyMOB H
MUHUMYMOB. 3amuChiBaTh (QOPMYITy TOHKOW  JIUH3BI,
HaXoOAWTb B KOHKPETHBIX CUTyalqudax C eé IIOMOIIIBIO
HCU3BCECTHBIC BCIIMYUHEI.

OOBSICHATH MIPUHIIUAII KOPPEKIIUU 3PSHHUSI C TIOMOIIBIO OYKOB,
OKCMEPUMEHTAILHO OMNPEACTATh MOKAa3aTelb MPEeIOMIICHUS
cpenpl, (OKYCHOE pacCTOsHUE COOHMpArOIeH JHH3BI, JIIHHY
CBETOBOM BOJIHBI C IIOMOIIBI0 TU(QPAKITHOHHON PEIIECTKH.
HccnenoBath 3aBUCHMOCTH YIUVIa TPEIOMIIEHHS OT yTIia
MajeHusl, 3aBUCUMOCTH PACCTOSHUA OT JIMH3BL [0
M300pakKeHUS OT PACCTOSIHHA OT JIMH3BI 10 TIPEMETA.




ITpoBepka runores:

1. Vron npenoMiacHus
IPsIMO
MIPOTTOPITHOHAJICH
YTITy MaJICHUsL.

2. Ilpu moTHOM
CJIO)KCHUH JIBYX JIMH3
ONTHYECKHUE CHUIIBI
CKJIa[IbIBAFOTCSL.

KoHnctpynpoBanue monenun
TeJIeCKOIa, MUKPOCKOTIA.

KoucTpynpoBath Moieu TeIeCKOMNa W/HITH MHKPOCKOIIA.,
PaboraTh B mape u rpyIre mpy BIMOJHCHUU MPAKTHUECKUX
3aaHUK, BBIOBIDKEHWH THIIOTE3, pa3paboTKe METOI0B
MIPOBEPKU TUTIOTE3.

Haxonute B nureparype u B MHTepHeTe MH(pOpPMAIHMIO O
omorpadusx W. Heioroma, X. I'roiirenca, T. IOnra, O.
Openens, WX HaydHOW paboTe, 0 €€ 3HaYeHWH A
COBPEMEHHOM HAyKU.

Brickas3piBaTh CBOE MHEHHE O 3HAYEHWH HAYYHBIX OTKPBITHA
u pabot mo ontuke . Herotona, X. I'totirenca, T. Onra, O.

Openeus.

BocnpuHumarb, — aHadM3WpOBaTh,  NepepadaThiBaTh |
MPEIbSABIATH nHpOPMALUIO B COOTBETCTBUU c
[IOCTaBJICHHBIMH 33Jla4aMHu.

BblaensaTe OCHOBHBIE IIOJIOKEHHUS KOPIYCKYJISIPHOH W

BOJIHOBOW TE€OpWH CBETa. YUYacCTBOBAaTh B OOCYKIECHUH ITHUX
TEOPHi M COBPEMEHHBIX B3IJISIOB HA IPUPOIY CBETA.
I'0TOBUTH Npe3eHTALUH U COOOIIECHHS IO H3YYEHHBIM TeMaM

HN3nyuyenue u
cnexkTpsl (2 u)

Buns! uznyyenui.
HcTounnkm cBera.
Crnektpsl. CrieKTpaibHbINA
aHaJIM3.

[IIxaya 3IeKTPOMarHUTHBIX
BOJIH.

HaGumonenue criekTpos.

JaBaTp omnpeneneHus TOHSATUH: TEIUIOBOE U3IYyUYEHUE,
ANEKTPOJIOMHUHECLICHIINS], KaTOJOJIOMUHECLIEHIMS,
XEMUITIOMAHECIIEHIINS, (POTOTIOMUHECIICHIUS, CIUIOIIHON
CIIEKTp, JIMHEHYATBIA CHEKTp, MOJOCATBIM CHEKTP, CHEKTP
MOTJIOIEHHUS, CIIEKTPAJIbHBIN aHAJIN3.

[epeuncnare BHABI CIEKTPOB. Pacmo3HaBaTh, HaOIOAATH
CIUIOLIHOM CHEKTp, TMHEHYAThIN CIEKTP, NOJI0CATHIN CIEKTD,
CIEKTP U3ITyYEHHs U MOTIOMIECHHUS.

[lepeuucnares BUABI DIEKTPOMArHUTHBIX M3IIyYEHUH, WX
HMCTOYHHUKH, CBOMCTBA, IPUMEHEHUE.

CpaBHUBaTh CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH pa3HOMN
YaCTOTHI

OcHOBBI CHIENUAJIBLHON TEOPUU OTHOCHTEIbHOCTH (3 1)

OCHOBBI [locTynatsl CTO: | laBate ompezneneHWs TOHATHUN: COOBITHE, TIOCTYJAT,
CIennAaTbHO MHBAapUAHTHOCTh ~ MOJYJISA | COOCTBEHHAs] MHEPIMATIbHAS CUCTEMa OTCUETa, COOCTBEHHOE
CKOPOCTH CBETa B BaKyyMe, | BpeMs, COOCTBEHHas JJIMHA Tejla, Macca IOKOs, HHBApHUAaHT,
Teopuu MPUHIIAIT OTHOCUTEIIBHOCTH | SHEPTHSI TOKOSI.
OTHOCUTEJIBHOC | DjfHITEHA. ®opmynuposath noctynarsl CTO.
™ (CTO) (3u) | CB3b Maccel W DSHEPruH | 3amMChIBATH BHIPAKEHHUE JUIS SHEPTUM MOKOS YACTHIL.
cB0OOIHOM yactunbl. | Haxomute B smteparype m B MHTepHere mHpOpMAImio o
DHeprus NoKos Teopun 3¢Upa, OSKCICPUMEHTaX, KOTOpble TIPUBEIH K
cozganuto  CTO, OTHOCUTENBHOCTH  pACCTOSIHUM U
MPOMEXKYTKOB BpEMEHH, Ouorpagum A. DiiHmITeiHa.
BrickaseiBate cBoe MHenne o 3HaueHun CTO gus
COBPEMEHHON HAaYKH.
I'oToBUTE Mpe3eHTanMy U COOOIICHUS 110 U3yYEeHHBIM TeMaM
(BO3MOXHBIE TEMBI IIPEJICTABJICHEI B YISOHUKE)
KBanroBas ¢pusuka (17 4.)
CBeTOBBIC I'mnoresa M. Ilnanka o JaBaTh onpeneneHust moHATHH: (GoTo3dhdekr, KBaHT, TOK

KBaHTHI (5 1)

kBaHTax. ®oroaddexT.
®oTOH. YpaBHEHUE

A. DiiHIITENHA IS
dhotorddexra.

Onovimer A. I Cmonemosa,
3aKonbl homodhghexma.
Kopnyckynsprao-BonHoBOK
Ty a3,

HACBILICHHMS, 3aJICP)KUBAIOIICE HANPsDKEHUE, pa0doTa BhIXO/Ia,
KpacHas rpanuia Gortosddexra,

PacrioznaBath, HaOmonaTh siBNcHUE PoTodhDhekTa.
OnuceiBaTh onbITE CTONETOBRA.

®opmynupoars runore3y Ilnanka o kBaHTax, 3aKOHbI
dororddekra. AHATH3UPOBATH 3aKOHBI (HOTOIPDEKTA.
3anuchiBaTh M COCTABJIATh B KOHKPETHBIX CHUTYaIlHsIX
ypaBHeHUe DWHITeHHA 111 (GoTodh(deKTa U HAXOAUTh C €ro
MOMOIIbI0 HEN3BECTHBIC BEIMYHHBI.

Haxoauth B KOHKPETHBIX 3HA4YCHUA

CUTyalusax




MaKCUMaJbHOW KHMHETUYECKON SHEPriH (POTOIIEKTPOHOB,
CKOPOCTH (POTOIIEKTPOHOB, pabOThI BBIXO/IA, 3aMHPAIOIICTO
HaNpPsHKEHUS], YaCTOThI U JJIMHBI BOJHBI, YACTOTHI U JUTMHBI
BOJIHBI, COOTBETCTBYIOLIUX KpacHO! rpanuiie porodddexra.
[TpuBOIUTH IPUMEPHI UCTIONB30BaHUS POTOIPPEKTA.
OOBSICHATB CYTh KOPITYCKYJISIPHO-BOJTHOBOT'O TyaJIU3Ma.
Haxomuth B nutepatype u B HHTepHere mHpopmanuio o
paborax CroneroBa, JleOenera, Basunosa, IlnaHka,
Komnrona, ae bpoiins. Beiaenars posib pocCUIACKUX yUEHBIX
B HCCICIOBaHMU CBOWCTB cBeTa. [IpMBOAMTH mHpUMEpHI
OMOJIOTMYECKOTO U XUMHYECKOTO ICHCTBHS CBeTa. [ 0TOBUTH
MPE3CHTAIMU ¥ COOOICHHS TI0 W3YYEHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPEJICTABICHBI B y4EOHHKE)

ATOMHAA
¢usuka (3 u)

[Inanerapnas MOJEIb
aToma. OObsicHeHHe
JIMHEHYATOro CIIEKTpa
BOZOpOJAa  Ha  OCHOBE
KBaHTOBBIX MOCTYJIaTOB
Bopa.

JlaboparopHas pabora:

1. HaGmonenue
CIIOLITHOTO u
JINHEHYaToro
CIIEKTPOB.

2. HWccnenoBaHue criekTpa

BOZOpOJIA

JaBatp  ompeneneHust — MOHATHM: aTOMHOE
SHEPreTUYECKUN yPOBEHb, SHEPTUsl HOHU3ALUH.
OmnuceiBaTh ONBITH Pesepdopraa.

OnucelBaTh W CpaBHUBaTh MoOJeNd aTroMa ToMcoHa U
Pesepdopna. PaccmarpuBarh, mcciemnoBaTh W OMUCHIBATH
nuHeHYaTele  crneKTpbl.  DopMyIupoBaTh  KBaHTOBBIC
noctynatel bopa. OOBSCHITH JIMHEHYATBIC CIIEKTPHI aTOMa
BOJOpPOJAa Ha OCHOBE KBaHTOBBIX I©OCTynaroB bopa.
PaccuuThiBaTh B KOHKPETHOM CUTYalUU YacTOTy U AJIUHY
BOJIHBl HCITyCKaeMoro (oToHa TpW TMepexoie aromMa u3
OJIHOTO CTAaIlMOHAPHOTO COCTOSHUS B JIPYroe, 3HEPTHuio
HMOHU3aLlU{ aToMa.

Haxonuts B nuteparype u B HTepHeTE CBeIeHUs O (aKTax,
MOJTBEPXKIAIONINX CIOXKHOE CTPOCHUE aToMma, O padoTax
Y4EHBIX 10 CO3JJaHUIO MOJETU CTPOCHUS aTOMa, MOJIYYCHUIO
BBIHY>KJIEHHOTO M3JIy4Y€HUs, IPUMEHEHUH JIa3epOB B HAYKE,
MEHIINHE, IPOMBIIIJIEHHOCTH, OBITY.

Belaensate posb  pOCCHMCKMX YUYEHBIX B CO3JAaHUU U
HCIIOJIb30BAaHUU JIa3€POB.

I'oTOBUTH Mpe3eHTalMK U COOOIICHHUS TI0 U3YYEHHBIM TeMaM
(BO3MOXHBIE TEMBI IIPEJICTABICHEI B YISOHUKE)

AApo,

duzuxka
aTOMHOI0 s1/Ipa
(7 9)

CocTaB u cTpoeHHe
aTOMHOTO sJIpa.
HUzomonul. Soepuvie cunvi.
JedexT Macchl 1 SHEPTrUs
CBSI3H spa.
PagnoaktuBHOCTH. BHst
PaAMOaKTUBHBIX
MpEeBpalleHU AaTOMHBIX
szep.

3aKoH palnOAKTUBHOIO
pacnana.

Snepubie peakuuu. [lenHas
peakuus AejaeHus aaep.
[IpuMmeHneHue saepHoi
SHEPTHH.

JlaGopatopnas pabora:

1. Onpenenenne UMITYJIbCa
Y 9HEPTUH YaCTHUIIBI ITPU
JBIDKEHUH B MATHUTHOM
nosie (o potorpadusm)

JaBaTh ompeneneHns MOHATHI: MacCOBOE YMCIIO, HYKJIOHBI,
SOepHBIE CHJIBI, Je(QEeKT Macc, SHEPrusl CBSA3M, yAeIbHas
SHEprusl CBSI3M AaTOMHBIX SIEp, PaAHOaKTHBHOCTb, TMEPHOJT
NoJypacnazna, MCKYCCTBEHHas] PaglOaKTHBHOCTb, SIEpHBIC
peakiuy, S3HEPreTHYEeCKUN BBIXO/ SJIEPHOMN peaklny, IeTHas
sjepHas peakiys, Kod3QOUIMEeHT pasMHOXKEHUSI HEUTPOHOB,
KpUTHYECKass  Macca, peakTopsl -  Pa3MHOXKHTEINH,
TEpMOsZIEpHas peaKkiusl.

CpaBHUBaTh CBOICTBa NIPOTOHA M HEUTpOHA.
OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIETH S/Ipa.
Onpenensats cocTaB AIep pa3lIM4YHBIX 3JIEMEHTOB €
noMomisio Tabmuubl MengeneeBa. M3o00paxkaTb UM 4HUTaTh
CXEMBI aTOMOB.

CpaBHUBATH CHIIY JEKTPHUECKOTO OTTAITKHUBAHUS ITPOTOHOB
Y CUITy CBSA3H HYKJIOHOB B SIJpE.

Bbruucnate aedexkT Macc, SHEPrHi0 CBSI3M U YACIBHYIO
SHEPTUI0 CBSI3U KOHKPETHBIX aTOMHBIX anep.
AHanu3upoBaTh CBSI3b  YIEJNBHOW D3HEPrMM CBS3HM C
YCTOHYHMBOCTBIO SIAEP.

Ilepeuncnare BHUIBI PaJAUOAKTUBHOIO paclaja aTOMHBIX

smep. CpaBHHBaAThL CcBOWCTBa aib(a-, OeTta- W raMma-
W3Iy4YeHWH.  3amuchiBaTh  MpaBWIa  CMCUICHHS  NpU
pamuoakTUBHBIX  pacmanax.  Omnpenensirts  JJIEMEHTHI,




oOpa3yromuecs B pe3yabTare paJioakTHBHBIX pPaclaioB.
3anuceBaTh, OOBSACHITH 3aKOH PaJMOAKTUBHOTO pacmnana,
yKa3plBaTh TPAHMULBI €ro MpUMEHHMOCTH. Ompenensits B
KOHKPETHBIX CHTYalllsAX YHCIIO HEPACTIABIINXCS SAEP, YNUCIIO
pacnaBIIuxcs Aaep, Hepuo/ Nodypacnaja.

3amuceiBaTh sAepHblE peakuuu. OnpeAensaTb MPOLYKTHI
SIIEPHBIX peakiuid. PaccuuThIBaTh SHEPTrUYECKUM BBIXO
SIICPHBIX PEaKIIHi.

OnwuchiBaTh MEXaHU3MBI ACTICHUS SIAEP W LEMHON saepHON
peaxiuu. CpaBHUBATH SIIEPHBIE M TEPMOSIEPHBIE PEAKIINH.
OOBSICHATH IPUHITUIIB YCTPOHUCTBA U PaOOTHI SAEPHBIX
pEeaKkTopoB. Y4acTBOBAaTh B OOCYKICHUU MPEUMYIIECTB U
HEIOCTATKOB SIAEPHOIN SHEPTEeTHKH.

Haxomute B nmreparype u B IHTepHere cBemeHUs 00
OTKPBITUM IIPOTOHA, HEWTPOHA, PAJAMOAKTHBHOCTH, O
MOJIY4YCHUN W HCIIOJIb30BAHWMK PAAMOAKTUBHBIX H30TOIIOB,
HOBBIX XUMHYECKUX JIEMEHTOB.

BreigensaTte pomb pPOCCHHCKMX YYEHBIX B HCCIICIOBAHMSIX
aTOMHOTO $/Ipa, B OTKPBITHH CIIOHTAHHOTO [IEJICHUS SAEp
ypaHa, B Pa3BUTUHU SJICPHOM SHEPreTUKH, CO3IAHUU HOBBIX
nzotormoB B OUAUN (OObennHEHHBIH WHCTHTYT SIAEPHBIX
uccienoBanui B r. J[yOHa).

I'oToBHUTH Mpe3eHTanMy U COOOMICHHUS 110 U3yUYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI IPEJICTABICHEI B yUeOHUKE)

3,]1eMeHTap]-[1,1e 3J‘I€M€HTapHLIe qaCcTHUIbI. I[aBaTI) OIIpECACICHUA MOHSTHIA: AHHUTHIIANNA, JICIITOHBI,
yacTuubl (2 9) qDyHI[aMC%TaﬂI)HI:Ie aJpOHbI, KBAapK, I'TTFOOH.
B3aMMOJCHCTBYS. Ilepeuncnars OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHLI.
Bb1enate rpyniisl 31eMEHTapHBIX YaCTHIL.
[lepeuucnare 3aKOHBI COXpPaHEHHS, KOTOPbIE BBIMOIHSIIOTCS
IIPY MPEBPALIECHUSIX YACTHUILL.
OnwuceiBaTh NPOLECCHl AHHUTHIISIMN YaCTHILl U AaHTHYACTHIL
Y pOXKJIEHUS 3JEKTPOH-TTIO3UTPOHHBIX TIap.
HaspiBaTh W cpaBHUBaThb BHIBl  (QYHAaMEHTAILHBIX
B3aMMoAeHcTBUH. ONuUChIBaTH  pOJb  YCKOpUTENEH B
M3YYEeHUH DJJIEeMEHTapHbIX dYacTull. Ha3piBaTh OCHOBHBIE
BUJIbI yCKOPHUTENEH 37IeMEHTapHbIX YaCTHII.
Haxonute B nuteparype u B HHTepHere cBelneHHA 00
HCTOPUM OTKPBITHS DJIEMEHTAPHBIX YAacTHL, O TPEX 3Tamax B
pasBUTUN (PHU3UKH DIIEMEHTAPHBIX YaCTHII.
OnuchiBaTh COBPEMEHHYIO (HU3UUECKYI0 KapTHHY MHpA.
I'oTOBUTH Mpe3eHTalMK U COOOIIEHHS 110 U3YYEeHHBIM TeMaM
(BO3MO>KHBIE TEMBI MPEJICTABICHBI B yIEOHHKE)
Crpoenue Bcesnennoi (54)

Coaneunas
Cucrema.
Crpoenue
Bceennoii
(59)

BungumMele qBIOKEHUS
HEOECHBIX TeIl. 3aKOHBI
Kemnepa.

ConHeyHas cucTeMa:
IUTAHETHI M MaJIbIC TEea,
cucrema 3emisi—IJlyHa.
CtpoeHue U 3BOIOIHUS
ComnHma u 3B€31.
Knaccudukanus 3B€371.
3BE3BI M HICTOYHUKH X
SHEPTHH.

lanaktuka. CoBpeMeHHbBIE
MIPEJCTABICHUS O CTPOCHUH U
sBomonnu BeeneHHOH.

JlaBaTp omnpenencHUs TOHATHH: HeOecHas cdepa, SKIHUITHKA,
HEOCCHBIN HIKBATOp, MOJNIOC MHpPA, OCh MHpa, KPYI CKJIOHCHUS,
mpsMOE€  BOCXOXKJCHHE, CKIIOHGHHE, MapajulakC, IMapcek,
aCTpOHOMMYECKAs EIUHWIA, Tepurennii, adeianii, COJIHEYHOe
3aTMCHHUC, HyHHOQ 3aTMCHHUEC, TIJIAHCTHI SGMHOﬁ prHHBI, IIJIAHCTBI-
THTaHTBI, aCTEPOHI, METEOp, METeOpHuT, dorocdepa, CBETUMOCTH,
npory0epaHel, TpPOTO3BE3/a, CBEPXHOBAas 3Be3/1a, TalaKTHKa,
KBa3ap, KpacHOEe CMEINICHHE, TeopHus Bonbmoro B3phiBa, BO3pPAcT
Bcenennoii.

Ha6monats JIyHy ¥ MIaHEeTHl B TEIECKOTI.

Brigensate ocobeHHOCTH cucTeMbl 3eMisi—JIyHa.

Pacrnio3naBath, MOJICTUPOBATh, HAOMIOAATH JIYHHBIC W COJTHCYHEIC
3aTMCHUSL.

OOBSICHITD MPUJIMBHI ¥ OTJIUBEI.

JlaGopatopnas pabora:

OnuceiBath  ctpoeHne ConHeuyHoil cuctembl. IlepedncinsaTh




1. Onpenenenue nepuona
oOpartieHus] ABOWHBIX
3BE31 (TIEYaTHBIE
MaTepHabl).

Habmoaenus:

1. Beuepuue
HaOJII0IeHU 3BE3 I,
JIyHBI ¥ ITAHET B
TEIIECKOI UIU
OMHOKIIb.

HccnenoBanue:

1. UccnenoBanue
NBIDKECHUS JIBOMHEBIX 3BE3]
(110 TIEYaTHBIM
MaTepuaiam).

IUIAHETHI U BUIBI MaJIbIX TEIL.
OnuceiBath cTpoenue CoHIA.

Haomronats COJIHEYHEIE MSATHA. Cobmronats IpaBuiIa
Oe3omacHocTH pu HabmoaeHIH COoIHIIA.
[lepeuncnaTh  TUNWYHBIE Tpynnbl  3BE3J, OCHOBHBIC

¢u3nuecKkue XapakTepucTHKH 3BE3]. OMHUCHIBATH IBOJIOLHIO
3BE3/ OT POXKACHUA A0 CMEPTH.

Ha3biBaTh caMble sipKU€E 3BE3/BI U CO3BE3US.

Ilepeuncnare BHABI TalaKTHK, OIMCBHIBATE COCTaB U
CTpPOEHUE TallaKTUK. Bpiaensate MileuHblld NyTh Cpenu
apyrux ranakTvk. Onpenenste MecTo CONHEYHOH CHUCTEMBI
B HEH.
OneHuBaTh
00BEKTOB.
OnucelBaTh  CyTh  «KPacHOTO  CMEIIEHHWSA» H  €To
WCIIOJIb30BaHMe MIPU N3YUYEHUU TaTaKTHK.

IIpuBOAMTE KpaTKOE M3JI0KEHUE TEOPUH BOJIBIIOrO B3pbIBA
Y TEOpUU paclupsromeics BeeneHHo.

PaboTathk B mape u rpynre npH BHIMOJHEHUN MPAKTHICCKUX
3aJaHuH. Hcnonp3oBath HNurtepuer s IIOKCKA
M300pakeHNH KOCMUYECKAX 00BEKTOB U HHpOpMAIHH 00 UX
0COOCHHOCTSIX.

YyacTBOBaTh B OOCYKICHHM M3BECTHBIX KOCMHYECKUX
UCCIEAOBaHUNA. BpIIEnsATP COBETCKHME U POCCHUKCKHE
JOCTIDKEHHS B O0JIACTM KOCMOHABTHKM W HCCIIEAOBaHHUS
KocMoca. OTHOCHUTBCS C YBRKEHHUEM K POCCUHCKHUM YUEHBIM
1 KOCMOHAaBTaM.

Haxomgute B nuteparype u B VIHTepHeTe cBeneHUS Ha
3aJaHHYI0 TeMy. | 'OTOBUTH Hpe3eHTAalUN U COOOIIECHHS IO
M3YYEHHBIM TEMaM

MopAaOK paCCTOS[HI/Iﬁ a0 KOCMHYCCKHX

Pe3eps (5 u)




I[Lnanupyembie pe3yJbTaThl H3y4eHUs Kypca QU3NKH
B pesynbTare nzyuenus Kkypca GU3MKU HAa yPOBHE CPEAHETO 001IIero 00pa3oBaHMs BHITYCKHUK Ha
0a30BOM YPOBHE HAYUHUTCS:

- OOBACHATH Ha IpPUMEpPAX pPOJIb U MECTO (PU3MKH B (HOPMUPOBAHMHM COBPEMEHHON HAYYHOMH
KAPTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B IIPAKTUYECKOU IEATEIBHOCTH
JIFOJIEH;

- I[CMOHCTpI/IpOBaTb Ha HpI/IMean B3aUMOCBA3b MG)KI[Y (1)I/I3I/IKOI>'I nu I[pyrI/IMI/I CCTCCTBCHHBIMU
HayKaMU;

- yCTaHaBJII/IBaTB B3aUMOCBA3b CCTGCTBGHHO-Hay‘-IHLIX SIBJIGHI/Iﬁ 158 HpI/IMeHSITL OCHOBHBIC
bu3HYecKue MOICTU AJI UX ONUCAHUs U OOBSICHEHHUS,

- UCHONB30BaTh HH(OpMaNMiO  (PU3UYECKOrO  COAEpXaHUS MpH  pElICHUU  Yy4eOHBIX,

MPAKTUYCCKUX, MPOCKTHBIX W HCCICIAOBATCIILCKUX 3a/lad, UHTCIpUPYH I/IH(bOpMaI_[I/IIO N3 PA3JIMIHBbIX
HNCTOYHHUKOB U KPUTHUUYCCKU e€ OLICHUBAsA,

- pa3nuyaTth M YMETb HCIOJb30BAaTh B Y4€OHO-HCCIEIOBATEIbCKON JAEATEIBHOCTU METOJIbI
HAy4yHOro IO3HaHus (HaONIOAEHHE, ONKCAHUE, U3MEPEHUE, SKCIEPUMEHT, BBIABM)KEHHUE T'MIIOTE3bI,
MOJIEJIUPOBAHUE U T. 11.) U (HOpPMBI HAYUHOIO NO3HAHUS ((PaKThI, 3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha
IpHUMepax UX poJib U MECTO B HAYYHOM IO3HAHUH;

- TPOBOJUTH IPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJTMUNH, BHIOUPAst H3MEPUTEIbHbIE
npubopsl ¢ y4ETOM HEOOXOIUMOM TOYHOCTH HM3MEPEHHUH, IUIAHUPOBATh XOJ| U3MEpPEHHi, Mojay4arb
3HaYeHHE H3MEpseMOil BEJIMYMHBI U OLIEHUBAThb OTHOCUTENIBHYIO IOTPEIIHOCTh IO 33JaHHBIM
dbopmymnam;

- IPOBOJAUTH MCCIEIOBAHMS 3aBHUCUMOCTEH MeXAy (PM3NYECKMMU BEIMYMHAMMU: BBIIOIHSATH
U3MEPEHUsT U OIpeNeNsATh Ha OCHOBE MCCIEIOBAHUSA 3HAYEHUs MApaMeTpoOB, XapaKTEPU3YHOIIMX
JAHHYIO 3aBUCUMOCTh MEX]ly BETUUMHAMU U JI€TIaTh BBIBOJ C YUYETOM MOTPEIIHOCTH U3MEPEHUH;

- WCIOJIb30BaTh JIJISI OMHUCAHUSA XapakTepa MPOTeKaHUsl (U3UUYECKUX MPOILECCOB (PUBHUECKHUE
BEJTUYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKITY HUMU;

- HCMOJB30BaTh JAJIS OMHCAHMS XapakTepa MpOoTeKaHusl (U3MYECKUX MPOIeccOB (pu3mveckue
3aKOHBI C YYETOM TPAHMI] UX IPUMEHUMOCTH;

- pemiaTh KayeCTBEHHBIC 3a/Jayd (B TOM YHUCIE€ M MEXKIPEIMETHOTO XapaKTepa): HCIHOINb3ys
Mojenu, (U3nyYecKue BEJIMYMHBI W 3aKOHBI, BBICTPAMBATh JIOTUUECKHE IIEMOYKH OOBICHEHHS
(ToxazaTenbCTBa) MPEAIOKEHHBIX B 337a4axX MPOIIECCOB (SIBICHUN);

- pemath pacy€THbIE 337aydl C SBHO 3a/JlaHHOW (U3MYECKON MOJENbI0: Ha OCHOBE aHaIM3a
YCIIOBUSL 3aJlayd BBIACISTh (PU3NYECKYIO MOJENb, HAXOAUTh (PHU3MUECKHE BEIUYMHBI U 3aKOHBI,
HEOOXOIUMbIE U JIOCTaTOYHbIE JJisi €€ pelleHHs, MPOBOJUTh Pacdy€Tbl M OLEHUBATh MOJYyYEHHBIN
pe3yJIbTar;

- YUYUTHIBaTh TPAHUIBl TNPUMEHEHUS W3YYEHHbIX (U3HUECKUX MOJAENeH MpH peleHUun
bu3NYECKUX U MEXIPEIMETHBIX 33/1a4;

- HCIOJIb30BaTh HMHGPOPMAIMI0O M MPUMEHSITh 3HAHWA O NPHUHLMIAX pabOThl M OCHOBHBIX
XapaKTepUCTHKAX M3YyYEHHBIX MAalllMH, TPUOOPOB M JAPYTUX TEXHUYECKHX YCTPOWCTB ISl pELICHHS
NPaKTUYECKHUX, YUeOHO-UCCIIEJOBATENIbCKUX M TPOSKTHBIX 3a]1ad;

- HCIONB30BaTh 3HAHUSA O (U3NYECKUX OOBEKTaX M Mpoleccax B MOBCEAHEBHOM XKU3HU JUIS
oOecrieueHrs 0€30MacHOCTH MpHU OOpaleHuH ¢ NpuOopaMu M TEXHUYECKHMMH YCTpOMCTBaMH, IS
COXpPaHEHHMsI 3/I0POBbsI U COOJIIOJIEHHUS] HOPM DKOJIOTHUECKOTO MOBEIEHHS B OKpYXarolei cpene, A
HPUHATHS PeIICHUH B TOBCEHEBHOM KHU3HH.

BeinyckHuk Ha 6a30BOM YPOBHE NOIYUUM 603MOICHOCb HAYUUMBCAL:

- noHumMamv U OOBACHAMbL YELOCMHOCMb QUIUYECKOl Meopul, pasiuiams 2paHuysbl eé
NPUMEHUMOCU U MECTO 8 PAOY OpYeux PU3UUecKux meoputi;

- @lademv  Npuémamu  NOCMPOEHUs  Meopemuyeckux  O0OKA3amenbcme, d  Mmakdice
NPOCHO3UPOBAHUSL OCOOEHHOCmel NPOMEKaHus @QU3UYecKux AGNeHUNl U Npoyecco8 HAa OCHOGe
NONYYEHHBIX MeOPeMUecKux 61860008 U O0KA3AMENbCME,



- Xapaxkmepuzo8ams CUCMEMHYIO C853b MeXCOY OCHOBONONALAUUMU HAYYHBIMU NOHAMUIMU:
NPOCMPAHCMBO, 8peMsl, Mamepus (8ewecmao, noie), 08uddceHue, Culd, SHePeusl;

- 8blI0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONAAIOWUX (PUBULECKUX 3AKOHOMEPHOCMEl
U 3aKOHO8,

= CaAMOCmoOAmMeNbHO Nianuposanisv u npoeodumb qbus’uqecmte IKCnepumenmeol,

- Xapakmepuzoeamu 2100a1bHble NPOOIEMbL, CIOsWUe neped Yel08eUeCmBOM: IHepeemuyecKue,
chipbesble, IKON0SUUECKUe U POTb (PUIUKU 8 PEeUeHUU JMUX NPOOaeM,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYECMBEHHbIE U PACYEMHble (u3uuecKue 3a0ayu ¢
8b100pOM  puzuUeCKOU MOOenU, UCHOAb3YSL HECKOIbKO (U3UYECKUX 3aKOHO8 Uil  popmyi,
CBA3LIBAIOUUX UZBECTHBLE PUUYECKUE BETUUUHDL, 8 KOHIMEKCME MEeNCNPeOMEMHbIX CEs3ell,

- 00vACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU U3VUEHHbIX MAWUH, Hpubopos u
MEeXHUYECKUX YCmpoucms,

- 00BACHAMb YCI08US NPUMEHEHUsT (PU3UYeCKUX Mmooleiell Npu peutenuu Quauyeckux 3aoad,
HAXo0ums A0eK8amHyio npedlodHCeHHOU 3a0ade Gu3uuecKyo Mooelb, paspeuams npooiemy Kax Ha
OCHOBE UMEIOWUXCS BHAHUL, MAK U NPU NOMOWU MeMOO08 OYEHKU.

Y4eOHO-MeTOANYECKOE 0O0ecTiedeHue 00pa30BaTeIbHOI0 Mpoiecca

Coctas qunuu YMK
10 xitace

o  ®usuka. Paboune nporpammsl. [Ipeamernas nuHus yueOHuKoB cepun «Kiaccuyeckuit Kype.
10—11 kmaccsl : yueb. mocobue it oduieodbpazosar. opranuzanuii / A. B. lllaranuna. - M. :
[Tpoceemenne, 2017. - 81 c.

o Ousuka. [loypounsie pa3padbotku. 10 knace. Caypos F0.A.

o  ®usuka. 10 xnacc. (6azoBblif ypoBeHs). Msxkuies ['.41., Byxosues b.b., Corckuii H.H. (rox
pen. [Tapdpentreoii H.A.)

e  @usuka. 10 kmacc. Inexkrpornoe npuioxenue (DVD) k yueOuuky Msikumesa I'.4.,
Bbyxosuesa b.b., Corckoro H.H. (mox pen. [TapdentreBoit H.A.)

11 kiacc

o  ®usuka. Paboune nmporpammel. 1011 knacc. ba3oBelii u yriny6nénnsiit yposuu. [llartanuna
A.B.

o  Ousuka. [loypounsie papadbotku. 11 knace. Caypos FO.A.

o ®usmuka. 11 knacc. (6a30Bbiii ypoBeHb). Mskumies .5, Byxosues b.b., YUapyrun B.M.(mox
pen. [Tapdenrnenoit H.A.)

o Ousuka. 11 knacc. Dnekrponnoe npuioxenue (DVD) k yue6uuky Msikumesa .51,
byxosuesa b.b., Yapyruna B.M. (nox pen. [TapdentreBoit H.A.)



