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INOACHUTEJIBHAS 3AITMCKA

[Tporpamma o ¢usrke 6a30BOT0 YPOBHS Ha YPOBHE cpeiHEero odiiero oopa3zoBanuspa3zpaboTana
Ha OCHOBE IIOJOXEHMH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00Opa3oBaTelIbHON
nporpammsl, mipeactaBieHHbIXx B DI'OC COO, a taxxke ¢ yuérom denepanbHo paboyeit mporpaMMbl
BOCIIUTaHMsI M KOHLENUUM IpenoaaBaHus ydyeOHoro mpeamera «®Pusuka» B 00pa3oBaTeNbHbBIX
opranuzanusax Poccuiickoit ®denepanum, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

CopneprxaHue mnporpammsl 1o (hU3MKe HampaBlIeHO Ha (OPMHPOBAHUE €CTECTBEHHO- HAYUHOM
KapTuHbl Mupa oOyuaromuxcss 10-11 xmaccoB mpu oOyueHnu ux (¢u3uke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Monaxoza. lIporpamma mo ¢pu3MKe COOTBETCTBYET TPEOOBAHHIM
OI'OC COO K mIaHMpPYEeMbIM JIMYHOCTHBIM, HIPEIMETHBIM UM METAIPEIMETHBIM pE3yJbTaTam
o0y4YeHHs, a TaKKe YYHUTHIBACT HEOOXOAMMOCTh peau3alliil MEXIIPEIMETHBIX CBs3ed (U3UKH C
€CTeCTBEHHO- HAyYHBIMH y4eOHBIMU TpeAMeTamMH. B Hell ompenemnsioTcss OCHOBHBIC LENU H3yYCHHUS
¢u3MKK Ha YpPOBHE CpeIHero obmiero oOpa3oBaHUS, IJIAHUPYEMbIE PpE3YJbTaThl OCBOCHMS Kypca
(U3UKU: INYHOCTHBIE, METAIPEMETHBIE, IpeIMETHBIE (Ha 0a30BOM YpOBHE).

[IporpaMma 1o ¢pu3HKe BKIIOYAET:

IUTAHUpYEeMbIe pe3yibTaThl OCBOGHMsA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE
IpeMETHBIE PE3yJIbTaThl 10 T0j1aM 00YUYEHHUS;

cozepkanue yueOHoro npeamera «Pu3nkay mo rogaM o0ydeHuU .

[IporpaMMa 1o ¢u3Mke MOXeT ObITh HCHOJb30BaHA YUUTENSIMM Kak OCHOBa JUIS
COCTaBJIEHUSI CBOMX paboumx mporpamm. [Ipm paspaboTke paboueil mporpaMMbl B TEMATHYECKOM
IUIAHUPOBAHUU JIOJDKHBI OBITh YUTEHBI BO3MOYKHOCTH MCIIOJIb30BAHMSI 3JIEKTPOHHBIX (LIM(PPOBBHIX)
00pa30BaTeNbHbIX PECYPCOB, SIBISIIOIIUXCS YU€OHO- METOIMYECKUMH MaTepralaMu (MyJbTUMEAUNHBIE
POrpaMMbl, 3JEKTPOHHBIE YUYEOHUMKHM M 3aJaYHUKU, HIJIEKTPOHHbIE OMOIMOTEKH, BHUPTYyaJbHbIE
1abopaTopuy, WrpoBble NPOTPaMMbl, KOJJIEKIUM LU(POBBIX 00pa30oBaTEIbHBIX PECYPCOB),
peaIn3yIONMMHU JUIAKTUUYECKHE BO3MOXHOCTU HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH,
coJiepsKaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IATENbCTBY 00 00Opa30BaHUH.

IIporpamma mo (u3HMKe He CKOBBIBAET TBOPUECKYIO MHMIIMATHBY YUYUTENEH M IMpeloCTaBiIseT
BO3MOXHOCTh JUISl peau3alid pasjInYHbIX METOAWYECKHX IOAXOJ0B K OpraHM3aluu 00ydeHUus
¢u3KKe Npu yCIOBUM COXPAHEHUs 0053aTeNbHON YacTU COJIepKaHus Kypca.

dusnka Kak Hayka o HamOoiiee OOIIMX 3aKOHAX IMPHUPOJIbI, BBHICTYMas B KadecTBE Y4eOHOTO
npeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHMM 00 OKpYXarolleM MHpeE.
[IIxonbHBIA  KypC ¢buzuku — CUCTEMOOOPa3yIOIIM JJ11 €CTECTBEHHO-HAyYHBIX y4EOHBIX
IPEAMETOB, MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIekKaT B OCHOBE IPOLIECCOB U SBJICHHH, H3y4yaeMbIX
XUMHeH, Ouonorued, ¢uszndyeckoit reorpadueit u actpoHomueid. lcnonab3oBaHWE U AKTHBHOE
npUMeHeHHe (pU3MUYECKUX 3HAHMU ONpeseNnsieT XapaKTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHH B
chepe PHEPreTHKH, TPAHCIOPTa, OCBOGHHUS  KOCMOCA, MOJY4YEHHs]  HOBBIX  MaTepUaJIOB C
3alaHHBIMM ~ CBOMCTBaMH M JApyrux. V3ydeHue (QU3MKM BHOCUT OCHOBHOM  BKJIaJd B
dbopMUpOBaHHE  €CTECTBEHHO-HAy4yHOM  KapTHMHBI  Mupa  oOywaroumxcs, B (hopMHpoBaHHe
YMEHUH NPUMEHATh Hay4YHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMHY4YeOHBIX HCCIIeJOBAHUH.

B ocHOBy Kkypca ¢GU3MKU Ui YPOBHS CpelHEro oOmero oOpa3oBaHMs IOJIOKEH DA UICH,
KOTOpBIE MOKHO pacCMaTpuBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW Kypc SBISETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pas3AeNoB (PU3MKH, BKIIOYAET KaK BOMNPOCHl KIACCHYECKOM, Tak M
COBPEMEHHOU (PU3UKU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEMl Marepuasn Kypca (QU3UKH OObEIUHEH BOKPYT
¢usuueckux teopuil. BenynmM B Kypce siBisiercs (GOpMUpOBaHHME MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELLIECTBE U IOJIE.



Hoea eymanumapusayuu. EE peanusanus mnpeanonaraeT HCIOIb30BaHHE T'yMaHUTAPHOTO
noTeHuuana (PU3NYecKoil HayKu, OCMBICICHHME CBS3M Pa3BUTUS (U3UKU C Pa3BUTHEM OOIECTBa, a
Tak)Ke C MEPOBO33PEHUYCCKUMH, HPABCTBEHHBIMHU U 3KOJIOTUICCKUMH MPOOIEMAMH.

Hoes npuknaonou manpaenrennocmu. Kypc (GU3MKM TpennmojaracT 3HaAKOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKUX U TEXHOJIIOTUYECKUX MPUIIOKEHUIN U3yYEHHBIX TEOPUITU 3aKOHOB.

Hoes osKonocuzayuu  peanusyercsi IOCPEACTBOM  BBEIEHHUS JJIEMEHTOB  COACpIKaHMS,
MOCBSIIEHHBIX 9KOJOTMYECKMM Mpo0jieMaM  COBPEMEHHOCTH, KOTOpbIE  CBSI3aHBIC Pa3BUTHEM
TEXHUKU U TEXHOJOTHH, a Takke 0OCYXIeHUs mpobiieM palMOHAIBLHOTO MPUPOONOIb30BAHUS U
9KOJIOTHYECKOM 0€3011acCHOCTH.

CrepXHEBBIMH JIEMEHTaMH Kypca (GU3UKU Ha YPOBHE CpEIHEro 00miero o0pa3oBaHus

ABIAIOTCS  (u3nyeckue Teopuu ((PopMUpOBaHUE MPEACTABICHUM O CTPYKTYpE MOCTPOCHUS

¢bu3nveckoil Teopun, poiu GyHJAMEHTAIBHBIX 3aKOHOB M MIPUHIIMIIOB B COBPEMEHHBIX IPECTABICHUAX O

MpHUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUM, JJIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucreMHO-eSTENIbHOCTHBIN TMOAXO0A B Kypce (U3MKH pealn3yeTcsl MPEexXJe BCero 3a Cuér
OpraHHU3aIMH KCIEPUMEHTAIBHON AesITeNbHOCTH 00ydaromuxcs. s 6a30BoroypoBHs Kypca GU3UKH
— 3TO HCIOJIB30BaHUE CUCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX
pabot, KOTopbIe B MporpaMmMme no (pu3uke 00bETUHEHBIB OOIINN CIIUCOK YYCHUYECKUX MPAKTHYECKUX
paboT. BeineneHne B yKa3aHHOM IMepedyHe JabopaTopHbIX paboOT, MPOBOAUMBIX MAJisi KOHTPOJISL U
OILICHKH, OCYIIECTBIISIETCS YYaCTHUKaMH OOpa30BaTeNIbHOIO IIpoliecca HCXOAs U3 ocoOeHHOocTen
IUTAHUPOBAHMSI W  OCHAIleHUs KabwHera Qusuku. [lpm sToM oOecneuWBaeTcs OBJAJICHHE
Oo0y4JaroIMMHUCS YMEHUSMU TPOBOJAUTH KOCBEHHBIE HM3MEPEHMsI, HCCIEIOBAHUS 3aBHUCHUMOCTEH
(GU3UYECKUX BEJIMUYMH U TOCTAHOBKY OTBITOB IO MPOBEPKE MPEITI0KEHHBIX THUITOTE3.

Bonbiioe BHUMaHUE yaensieTcs pelieHuI0 pacu€THBIX U KaueCTBEHHBIX 3anad. [lpu stom mms
pacuéTHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJa4d C SBHO 3aJaHHOW (DU3MYECKOW MOJIENbIO,
MO3BOJISIOIINE TPUMEHSATh N3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jelia Kypca, Tak
U UHTErpupys 3HAHUS U3 pa3HbIX pa3fenoB. i KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS
3a/1aHUsl Ha OOBSCHEHHE MPOTEKaHUS (PU3MYECKUX SBJICHHM W TPOIECCOB B OKPYXKAIOIIEH >KU3HH,
Tpebyromue BI0Opa (GU3UIECKON MOJIETH Il CUTYaIlHH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu GI'OC COO k mMaTepHAIbHO-TEXHUYECKOMY OOECIICUEHUIO
y4eOHOTO TIpoliecca 0a30BbI ypoBeHb Kypca (PU3MKH Ha ypOBHE CpeaHero oliiero o0Opa3oBaHUs
JOJKEH M3y4aThCsl B YCIOBUSIX MPEeIMETHOro kabuHera GU3HUKH WM B YCIOBUSX HHTETPUPOBAHHOTO
KaOWHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO UKIA. B kabuHeTe GU3UKHU TOJKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 00OpYIOBaHUE JUIsl BBIMOJHEHUS YKa3aHHBIX B MporpaMMe Mo (U3HKE YUEHHYECKHUX
MPAKTUYECKUX PadOT U AEMOHCTPAIlMOHHOE 000PYAOBaHNE.

JlemoHCTpanoHHoe 00opynoBanue GOPMHUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MUHHUMAIBLHON
JI0OCTaTOYHOCTHU u  obecreunBaer MOCTAHOBKY  TIEPEUMCIIECHHBIX B MporpaMMe 1o (Gu3nKe
KJIFOUEBBIX JEMOHCTpPALMU ISl MCCIEIOBAHUS M3yYaeMbIX SIBJEHUN U NPOLECCOB, IMIUPUUYECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHECHHII.

JIaboparopHoe 00OpyIOBaHHE ISl YYCHHUUYECKUX MPAKTUUYECKUX padboT GopMUpYyeTCs B BUEC
TEMaTUYECKUX KOMILUIEKTOB U 00ECIIEUNBAETCS B pacu€Te OJJHOTO KOMILIEKTa Ha ABYX OOYYarOIIHXCS.
TemaTndyeckre KOMIUIEKTHI JJA0OPaTOPHOTO 000PYA0BaHUS TOJDKHBI OBITh TOCTPOCHBI HA KOMITJIEKCHOM
UCTIONb30BAaHUU AHAJIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX
CUCTEM B BHJIe ITU(POBBIX TaOOPATOPUIA.

OCHOBHBIMHU TENAMH HW3Y4YeHUsT (U3NKKA B 00IIeM oOpa3oBaHHWM SBISIIOTCSA: (HOpMUPOBaHHUE

WHTEpEeca W CTPEeMJICHUs OOYYAIOMIMXCS K HAyYHOMY HM3YyYCHHIO
MPUPOJIBI, PA3BUTHE MX HHTEJUICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

Pa3sBUTHC Hpe)ICTaBJ'[eHI/Iﬁ 0 HAYYHOM MCTOJAC IO3HAHUA U q)OpMI/IpOBaHI/IeI/ICCJ'IG,)IOBaTeJ'II)CKOFO
OTHOILICHUS K OKPYIKAIOIIUM SABJICHUAM;
(bOpMI/IpOBaHI/IC HayYHOTI'0O MUPOBO33PCHHUA KaK pE3yJibTaTa U3YUCHHUSA OCHOB CTPOCHUA MAaTCPpUU
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1 QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dopMHpoBaHHE yMEHUH OOBICHATH SBICHHUA C HCIHOJIb30BAHMEM (GU3NYECKUX 3HAHUH U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dbopMHUpOBaHKE TIPEACTABICHUN O PONM (U3UKU IS Pa3BUTUS JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JIoCTIKEHHE JTHX Leleld 00ecredynBaeTcsl pelIeHHEeM CIEAYIOMIMX — 3aJauB Mpolecce
U3y4eHHsl Kypca GU3UKU Ha YpOBHE CPEJHETO O0IIEero 00pa3oBaHMsL:

npUoOpeTeHNe CUCTEMbI 3HAHUH 00 O0MMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAs. MEXAHUKY, MOJIEKYJIAPHYIO (DU3MKY, JIEKTPOAMHAMHKY, KBAaHTOBYIO (DU3MKY M 3JIEMEHTHI
acTpopu3uKu;

(dbopMHupoBaHHE YMEHUH NPUMEHATH TEOPETUYECKHE 3HAHUSA Ui OOBSICHEHUS (U3NUIECKUX
SABIICHUA B TPUPOAEC U JUIS TPUHATHA MPAKTUYECKHX PELICHUIB MOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIIEHUs Pa3IMUHBIX 33/1a4 C BHO 33/1aHHON (PU3NYECKON MOJIeIbIO, 3ajad,
NOJPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHNe (PU3MUECKOM MOJICNIN,aIeKBATHOM YCIIOBHSM 3a/1a4H;

NMOHMMaHWe (PHU3MUECKUX OCHOB W TIPUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB W
TEXHOJIOTUYIECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPELY;

OBJIQ/ICHUE METOJAMU CAMOCTOSITEJIbHOIO IUIAHUPOBAHUSA M HPOBEIEHHUS (U3HYECKUX
OKCIEPUMEHTOB, aHAIW3a W HUHTEpPHpeTanud WHPOPMALUHU, ONpEACTCHUS JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JIaHME YCIIOBHHM ISl pPa3BUTUSl yMEHUH IPOEKTHO-HCCIIEOBATEIBCKOM, TBOPUECKOU
NeSITeIbHOCTH.

Ha usyuenne pusuku (6a30BbIl YpOBEHB) Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHUS OTBOIUTCS
136 gacoB: B 10 kmacce — 68 wacoB (2 waca B Hememo),B 11 kmacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemelii B mporpamme 1o (pU3MKE IepeueHb JaOOPATOPHBIX M IMPAKTUYECKUX padboOT
SBJISICTCS PEKOMEH/IOBaHHbBIM, YYUTENb JI€IaeT BBIOOP MPOBEAEHUS JIAOOPATOPHBIX pabOT U OIBITOB C
y4€TOM MHIMBUAYAIBHBIX 0COOEHHOCTEH 00yYaroImuXCsl.

JIroGass pabouasi mporpamma JOJDKHA TOJHOCTBIO BKIIOYATh B ce€0s colepkaHUE TaHHOU
IPOrpaMMBI 110 PU3HUKE.

B otznenbHbIX ciydasx Kype ¢GU3HKK 6a30BOTO ypOBHS MOXKET U3ydaThes B 00béMe 204 yaca 3a aBa
roza o0yuenust (3 u B Henemro B 10 u 11 knaccax). B aTom ciyuaeyBenuunBaercst He MeHee yeM 10 20 4
pe3epBHOE BpeMs, KOTOPOE HCIOIb3YEeTCsl YUUTENEM Uil H3Y4eHHUs] BOIPOCOB, TECHO CBS3aHHBIX C
BbIOpaHHBIM NpoduiemM oOydeHMs, U yBeIMUYUBaeTCs ydyeOHas Harpyska, OTBOJAMMAs Ha H3ydeHHE
MEXaHUKHU, MOJIEKYJIIPHON (DU3UKU U 3JIEKTPOJAMHAMMKH, 32 CUET paCHIMpPEHMs 4Hcia JabopaTOpHBIX
paboT UcCIen0BaTeNbCKOIO XapakTepa U YpOKOB PELIeHHs KAUeCTBEHHBIX U PACUETHBIX 3a/1a4.



COJEPKAHUE OBYUYEHMUA

10 KJIACC
Pa3nen 1. ®u3uka v MeTO/IbI HAYYHOTO MO3HAHUS
®usuka — Hayka o npupoze. HaydHble MeTOnbl MO3HAHUA OKpyxkaroumero mupa.Posis
HKCIIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS TPUPOIBL. DKCIIEPUMEHT B pu3uke.MonenupoBanue
¢dusnyeckux  sABIEHMH U mpoueccoB.  Hayunele — rumoressl.
dusnueckue 3aKOHbI M TEOpUHU. ['paHUIBl IPUMEHUMOCTH (pu3nuecKkux 3akoHOB.[IpuHIMI
COOTBCTCTBUA.
Pone u mecto puszuku B (opMUPOBAHMM COBPEMEHHOM HAay4HON KapTHHBI MMpa,B
IIPAKTUYECKOU IEATEIbHOCTH JIFOACH.

Jlemoncmpayuu
AHanoroBbie 1 IU(PPOBHIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TaTUYHKH.

Paszgea 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh MEXaHHUYECKOTo MBIKeHHs. CucremMa oTcyéra.
Tpaexropus.

[lepememienue, ckopocTh (CpemHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOYKHU, WX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHar. CloXeHue MepeMenieHu |
CJIO’)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE JaBMKeHHe. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUS MaTEPHAIbHONW TOYKH OT BPEMEHHU.

CBobogHOe ajieHre. Y cCKopeHre CBOOOIHOTO MaIeHUS.

KpuBonuueiliHoe nBukeHue. [IBkeHMEe  MaTepUalbHOM TOYKM IO  OKPYKHOCTH C
MOCTOSIHHOW MO MOJYIIO CKOPOCThIO. YTJIOBasl CKOPOCTh, JIMHEWHas CKopocTh. Ilepuon m wactora
obparenust. [leHTpocTpeMuTensHOE YCKOPEHHE.

TexHuveckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETp, IBWIKEHHWE CHapSIOB,
LEMHbIE U peMEHHBIE MTEPEIAUN.

Llemoncmpayuu

Mopens  cucTeMbl  OTCU€Ta,  WJUTIOCTpAIus KUHEMATUYECKUX XapaKTEPUCTUK
JIBIDKCHMUSL.

[Ipeobpa3oBaHue ABMKEHUH C UCTIOIB30BaHUEM MPOCTHIX MexaHn3MoB.[lagenne Ten

B BO3J/IyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

Habmronenue IBUKEHHUS  Tena, OpOLIEHHOTO nojg  YINIOM K TOpPU3OHTY U
TOPU30HTAJIBLHO.

N3mepenne yckopeHus cBoOOHOTO maieHus. Hampasienne

CKOPOCTH IPH JIBU>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3yueHnne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIEIEHUS MTHOBEHHONCKOPOCTH.

UccnenoBanue COOTHOIIEHUS MEXIY IIyTSIMU, IIPOWIEHHBIMU TEJIOM 3a
IIOCJIETIOBATEIbHBIE PABHBIE ITPOMEKYTKH BPEMEHHU IIPH PABHOYCKOPEHHOM JABMIKEHUU C HAYaJIbHOMN
CKOpPOCTBIO, PaBHOW HYJIIO.

N3yuenne ABMKEHUs MIapUKa B BI3KOW XKUAKOCTH. M3ydenue

JBUKEHHSI TeIa, OPOIIEHHOTO TOPU30HTATIBHO.



Tema 2. /lunamuka

IIpunnun orHocurensHocT ['anuies. Ilepebii 3axkoH HeroToHa. MHepruanbHblE CHUCTEMBI
OTCU€Ta.

Macca Ttena. Cuna. Ilpunuun cynepnosuiuu cui. Brtopoit 3akoH HproTona mis
MaTepUaIbHON TOUKH. TpeTuii 3akoH HproTOHA )11 MaTepUaIbHbBIX TOYEK.

3akon BcemupHoro TtsaroreHus. Cuna Tspkectu. IlepBas kocmuueckast ckopocth. Cuia

ynpyroctd. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe tpenme. Cuna
TPeHMsI CKOJBXKEHUS U cuia TpeHus nokosd. Kosdduuuent tpenus. Cuna coOnmpoTHBICHUS HpH
JBIKEHUU TeJa B KUAKOCTH HIIU Ta3e.

[ToctynarensHOE M BpamaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TETIA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaieHus. [lnedo cumibl. YcinoBust paBHOBECHsS TBEPIAOTO
Tena.

TexHuueckue ycTpocTBAa M NPAKTHUECKOE NPUMEHEHWE: TMOJALUMIIHUKH, JBUYKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SIBneHue MHEepIUY.
CpaBHeHHE Macc B3aUMOJICHCTBYIOILUX TEN.
Bropoii 3akoH HeroToHa.
N3mepenue cui.
CrnoxeHnue cui.
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JIe(hOpMaIInH.
Hesecomocts. Bec Tena npu yckopeHHOM noabéMe U najgeHnu. CpaBHEHHUE CUJT
TPEHHUS TIOKOSI, KAYCHHSI U CKOJIBKEHUSI.
YcnoBus paBHOBecHs TBEPIOTO Tena. Buasl paBHOBECH .
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomel
N3ydenue aBmxeHus Opycka 1Mo HaKIIOHHOW TUIOCKOCTH.
Uccnenosanue 3aBUCUMOCTH CWJI yIPYTOCTH,  BO3HHUKAIOIIUX B TPYXHHE U
pe3uHOBOM 0o0pa3siie, OT ux AehopMaIiiu.
HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO Tella, UMEIOILIEr0 OCh BPAILLlEHUSI.

Tema 3. 3axonvt coxpanenus 6 Mexanuke
Nmnynee marepualbHOM TOYKHM (Tella), CUCTEMbl MaTepHalbHBIX To4eK. VIMIynbc cuibl U

MU3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEHUsl UMIyJbca. PeakTUBHOE JBUKEHHE.

Pabota cuitbl. MOIIHOCTb CHJTBI.

Kunernueckas sHeprusi MmarepuaibHoi Touku. Teopema 00 M3MEHEHNH KUHETUYECKOW SHEPTUH.

[lorenunansHas sHeprus. I[loTeHIManbHas SHEprus ymnpyro neGOpMHUPOBAHHON MPYKUHBI.
[TorennmansHast sHEpryst TENIa BOIU3U MOBEPXHOCTH 3EMITH.

[loreHnuanbHbple W HENOTEHIMaJbHbIE CHIBL. CBsA3b pabOThl HEMOTEHIMAJIBHBIX CHI C
M3MEHEHUEM MEXAHNYECKON YHEPTUN CUCTEMBI TEJI. 3aKOH COXPAHEHUS MEXAHNYECKOMIHEPTUH.

Yipyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IIPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBINA
IIACTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.



[lepexoa moTEeHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00PATHO.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi
N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIXMAsTHUKOB.
HccnenoBanue cBsA3u pabOThI CUIIBI ¢ U3MEHEHMEM MEXAHWYECKOW PHEPrUM TellaHa IpUMepe
PacTsKEHUS. PE3UHOBOTO XKI'yTa.

Paznen 3. MoJiekyasipHas pu3nKa U TepMOANHAMHUKA
Tema 1. Ocnogbl MoneKynapHo-KUHemMuU4ecKol meopuu

OcHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHUECKON TEOpHUH M HX OIBITHOE 0OOCHOBAaHHUE.
BpoynoBckoe nBwxenue. Huddysus. Xapakrep IBHKEHHS U B3aUMOJCHCTBUS YAaCTHUI] BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, )KHJIKOCTEH ¥ TBEPIBIX TeH OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mozenei. Macca u pazmepsl MoJiekyi. KonmnuectBo BemectBa. [locrosnnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens wupeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETHUECKON Teopuu
U7eanbHOro ra3a. AOGCOIIOTHAS TeMIepaTypa Kak Mepa CpelHeld KHHETHYECKOH dHEpPrHH TerIOBOTO
nBwxeHus dactul rasza. lllkana temnepatyp KenbBuna. ['a30oBble  3aKOHBI. VYpaBHeHue
MenpeneeBa—Knaneiipona. 3akon JlanpToHa. M3o0mporiecchl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellleCTBa. | pauueckoe mpecTaBieHuen30NpoLecCOB: U30TEpMa, U30X0pa, n300apa.

TexHuyeckue yCcTpoNCTBa U MPAKTHYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE AUCKPETHOE CTPOSHUE BEIIECTBa, (poTorpaduu MOJIEKYIOPraHUuYeCKUX
COCIMHEHU.

OmnpiThl 110 UGG Y3UN )KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JTBUXKEHUS.

Mogens onbita llITepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJIIPHOTO B3auMOoIeicTBHS. Moieb,

WJUTIOCTPUPYIOLLAsk TPUPOY JABJIEHUS ra3a Ha CTEHKH COCy/ia.

OMBITHI, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJI€aIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomei

Ompezenenne Macchl BO3ayXa B KJIACCHON KOMHATE Ha OCHOBE M3MEPEHHUI 00bEMaKOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/IyXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEXKIY MapaMETPaMU COCTOSIHUS Pa3peKeHHOr 0 rasa.

Tema 2. Ochogbl mepmoounamuKu

Tepmonnnamuyeckas cucreMa. BHYTpeHHsIs1 SHEprus TepMOINHAMUYECKON CUCTEMBI M CIIOCOOBI
e¢ u3meHeHus. KomnuectBo TemnoTel M paboTa. BHYTpeHHss SHEprusi 0JHOATOMHOIO HJEabHOTIO
rasa. Buasl temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUA, U3JIyYCHHE. Y IE€IbHAs TEIUIOEMKOCTD
BemecTBa. KolmuecTBO TEMIOTHI TP TEIUIONEpEaaye.

[Tonstue 06 ammabaTHOM mporiecce. [lepBrlii 3aKOH TepMOAWHAMUKH. [IprMeHeHue mepBoro
3aKOHA TEPMOAMHAMUKH K H3ompoleccaM. I'paduueckast unTepnperanus padboThl rasa.

Bropoii 3akon TepmouHamuk. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TennoBeie MamuHbl. [IpuHUUNB AelicTBUA TemoBbIX MamuH. lIpeoOpa3zoBaHus sHepruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictBus TemnoBoid mamuHbl. ukn Kaphno u ero
K02(DPUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHudeckue yCTpOWCTBAa M IPAKTUYECKOE MPUMEHEHHUE: JIBUIaTelb BHYTPEHHEIO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu



V3MeHeHMe BHYTpEHHEH SHEpruM Teja MpHU COBEPIIEHHM pabOThI: BBUIET NPOOKH U3 OYTBIIKU
oJ JEHCTBHEM CXAaTOro BO3JyXa, HarpeBaHue 5¢Gupa B JATYHHOM TpyOke NyTéM TpeHUs
(BuacOIEMOHCTpAITHS ).

W3MmeHeHne BHYTpPEHHEW 3Hepruu (TeMmeparypbl) Tejla IMpu Teronepenade. OmbIT 10

annabaTHOMY PAaCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, TBUTATEIsI BHYTPEHHETO CTOPaHMS, PEAaKTUBHOTO JBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomsi
N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmoanus eeuiecmea. Dazoevie nepexoont

[TapooOpa3zoBanue u KoHAeHcaius. VcnapeHue W KumeHue. AOCOTIOTHAS W OTHOCHUTEIIbHAs
BIQKHOCTh BO3AyXa. HacelmeHHBIH map. YaenpHas TemIoTa MapooOpa3oBaHusi. 3aBUCUMOCTH
TEeMIIepaTyphbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Tteno. Kpucrammmueckue u amopdubie Tena. AHH3OTPONHS CBOWCTB KPHUCTAILIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepHalbl. [lnaBnenne u kpuctamnuzanus. YaelbHas TerioTa
riasnenus. Cyomumarus.

YpaBHeHHE TEMIOBOro OanaHca.

TexHuueckure ycTpoucTBa M MPAKTHUECKOE TPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KaTIOPUMETP,
TEXHOJIOTMM TIOJyY€HHUsS] COBPEMEHHBIX MaTEepHaJioOB, B TOM YHCJIE€ HAHOMATepUaJOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kumnenue npu NOHWKEHHOM J1aBIICHUH.

CriocoObI U3MEPEHHS BIAXKHOCTH.

Habntoienne HarpeBaHus U MJIaBJICHUS KPUCTAIIMUECKOTO BelecTBa. J[eMOHCTpalus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHwie pabomuol
N3mepenrie OTHOCUTENIbHON BIAKHOCTH BO3/IyXa.

Pa3nen 4. DiiekTpoguHaMuUKA
Tema 1. Inekmpocmamuxa

OnexTpuzanus Tena. DNeKTpudeckuil 3apsn. JBa Buaa sneKkTpuueckux 3apsiioB. [IpoBoaHukw,
JUDJIEKTPUKHU U TIOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOIO 3aps/a.

Bsaumopeiicteue 3apsnoB. 3akoH Kynona. TodeuHbli aneKTpuuecKuid 3apsij. DJIEKTPUYECKOE
nosie. Hanpsx€HHOCTE aitekTpryeckoro noss. [I[puHnmn cynepno3suuuuiieKTpudecKkux nomiei. Jinaum
HaANPsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun anexkrpocratuueckoro noss. I[lorennuan. Paznocts norenuuanos. [IpoBongHuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJI€e. J{UdIeKTpruiecKas IpOHULAeMOCTb.

OnexTpoéMkocTb. KoHaeHcatop. OJEKTpPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA.

OHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETD,
JJIEKTpOCTaTUYeCKas 3allluTa, 3a3eMJICHHE JJIEKTPOIpHOOpOB, KOHAEHCATOp, KOMHPOBAJIBHBIN
anmapar, CTPyHHBIN PUHTED.

Jlemoncmpayuu

Y CTpOoNUCTBO M MPUHIINI JEHCTBUS JIEKTPOMETPA.

B3anMopeicTBre HaIeKTPU30BaHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEI.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM II0JIE.

DNeKTpoCcTaTUYECKas 3alIuTa.

I[I/ISJ'ICKTpI/IKI/I B 3JICKTPOCTATHYCCKOM II10JIC.



3aBUCHUMOCTD AJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOPA OT TUIOIIAIHU TUTACTHUH,PACCTOSTHHS
MEXy HUMU U TUDJICKTPUIECKON MTPOHUIIAEMOCTH.
DHeprust 3apspKeHHOT0 KOHACHCATOPA.
Yuenuueckuii sxcnepumenm, rabopamopHuie pabomuol
H3mepenue 31eKTpoEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunslx cpeoax

DIEeKTPUYECKHM TOK. Y CIIOBUS CYHIECTBOBAHHUS 3JIEKTPUUECKOro Toka. Mcrounnkuroka. Cuia
TOoKa. [I0CTOSIHHBIN TOK.

Hanpspokenune. 3akon Oma 11 yyacTKa LeTH.

DnexTpuuecKoe COIIPOTHUBIICHUE. VY nenbHoe COIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOHUKOB.

Pabota snextpuyeckoro Toka. 3akoH Jxkoyns—JIenia. MOITHOCTE 3JIEKTPUIECKOTOTOKA.

DNEeKTpOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKa. 3akoHOMa miis
MOJTHOM (3aMKHYTOI) AyieKTpudeckoii enu. KopoTkoe 3aMbIKaHHe.

DNeKTpOHHAsl MPOBOJAUMOCTD TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUSIMETAILIIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpuYeCcKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX Ny4KOB. [lomynpoBOgHUKH.

CobcTBeHHAs U MTPUMECHAs MPOBOUMOCTD MOJTYIPOBOIHHUKOB.

CgoiictBa p—n-niepexona. [1omynpoBoAHUKOBBIE IPHOOPHI.

DONEeKTpUYeCKHii TOK B pPacTBOpax M paciulaBax »dJIEKTPOJIUTOB. IJIEKTPOJIUTHYECKAS
JUcconanus. DIEKTPOIH3.

OnexTpuueckuid Tok B razax. CaMoCTOATEIbHBIH U HECAMOCTOSATENbHBIN pa3psil.

Monnus. [Lnazma.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE IMPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP, pPEOCTarT,
HMCTOYHHMKHU TOKA, JIEKTPOHATrpeBaTeNbHbIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBIH NHOI,
rajabBaHUKa.

Llemoncmpayuu

N3mepenne cuitbl TOKa U HAMIPSIKEHUS.

3aBUCHUMOCTH COMIPOTUBIICHUS IWJIUHAPUYECKUAX TPOBOJHUKOB OT JJIUHBI, TIOMIAUTIONIEPEUHOTO
CEUYEeHMS U MaTepHaa.

CMmenaHHOe COeTMHEHNE TPOBOIHUKOB.

[Ipsimoe HU3MEpEHUe JIEKTPOABIKYLIEH CUJIBI. Kopotkoe 3aMbIKaHHUE
rajbBaHUYECKOIO AIIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAILIOB OT Temneparypsl.[IpoBoaumocts

AJEKTPOJIUTOB.

HckpoBoli paspsa 1 IpOBOJIUMOCTB BO3yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi
N3yuenune cMenanHoro COeIMHEHUs! pe3UCTOPOB.
N3mepenue >7eKTpoABMIKYIIEH CHITbI HCTOYHUKA TOKA M €70 BHYTPEHHETOCOTIPOTHUBIICHHUS.
Habmoienue snexkTponusa.

MexnpeaMeTHbIe CBA3U
Wzydyenne kypca ¢usuku ©Oa3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C YYETOM
COACPIKATCIIBHBIX MCEKITPEAMETHBIX CBSI3EH C KypcaMu MaTE€MaTHKH, 6I/IOJ'IOI‘I/II/I, XHUMHH, FeOFpa(i)I/II/I u
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TEXHOJIOTHH.

Mesicnpeomemuvie noHAmus, CBSI3aHHbIE ¢ U3YYEHUEM METOJIOB HAyYHOI'O MO3HAHMSA: SBIICHHUE,
Hay4yHBIA (aKT, TUMOTE3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUE, SKCIICPUMEHT,
MOJIETMPOBAHKE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JIMHeNHHas (QyHKIMs, nmapadoiia, runepbona, ux
rpaduKkd W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMHM: CHHYC, KOCHHYC, TAaHI€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIMU Ha OCH KOOPAHMHAT, CIIOKEHHE
BEKTOPOB.

Buonoeusn: mexannyeckoe JBIKEHUE B )KUBOH npupoze, TudQy3us, 0cMOC, TEINIO0OMEH KUBBIX
OpraHu3MOB (BHbI TeIJIONEpeaud, TEIJIOBOE DPABHOBECHE), DJIEKTPUUYECKHE SIBICHUS B JKUBOU
pUpoe.

Xumus: ITUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIPHAsi Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH M ra3oB, DJIEKTPUYECKHE CBOMCTBA
METAJUIOB, IEKTPOIUTUYECKAs JUCCOLMALIUS, TAJIbBAHUKA.

T'eoepaghus: BNaXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHH C MCIIOJIB30BAaHHMEM MEXaHM3MOB, YY€T TPEHHUS B
TE€XHUKE, TMOJIIUIHUKY, HUCIOJb30BAHUWE 3aKOHA COXPaHEHHs  MMIyJbCa B TEXHUKE (pakeTa,
BOJIOMET M JPYTUE), JABUTATelIh BHYTPEHHETO CTOpaHUs, MMapoBas TypOMHA, OBITOBOM XOJIOMMIBHUK,
KOHJIUIIMOHEP, TEXHOJIOIUHU MOIY4YeHHUs] COBPEMEHHBIX MAaT€pPHAJIOB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTHH, 3JEKTpOCTaTHUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, SJIEKTPOHArPEBaTEIbHBIC PHUOOPHI, HIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATbBAHUKA.

11 KJIACC
Pa3nen 4. DnekTpoauHamMuKa
Tema 3. Macnummnoe none. IneKmMpomMazHuUmMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3auMopencTBUE NMOCTOSHHBIX MAarHutoB. MarHuTtHoe mosie. Bektop
MarHUTHOW MHAYKUMH. [IpuHUIMN Cyneprno3Muuy MarHWTHBIX TMOJded. JIMHUM MarHUTHOM WHIYKUWH.
KapTuna nuHuit MarHUTHOM MHYKIMU MOJIsl IOCTOSTHHBIXMArHUTOB.

MarnuTHO€E 10Jie MPOBOIHMKA ¢ TOKOM. KapTrHa TUHUN UHIYKIIMU MAarHUTHOTO TIOJISI JUTHHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO IMPOBOJHMKA, KATYIIKU ¢ TOKOM. OmbIT DpcTena.
B3anmopeiicTBre NPOBOJAHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIYJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ mMomynb W HampaBieHue. [[BrkeHue 3apsiKEHHOW YaCTHIIHIB
OJIHOPOJIHOM MarHuTHOM noJie. PaGota cusbl JlopeHiia.

SIBneHue 2NEKTPOMArHUTHOM MHIAYKUMH. [IOTOK BEKkTOpa MarHMTHOW HWHIYKIIMH.
DNEeKTPOABMKYIIAs Crjla MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM UHAyKuu dapaes.

Buxpesoe INEKTPUUYECKOE ToJIe. DNeKTpOoABUKYLIAs cuia MHIYKIUUB
MIPOBOJAHMKE, TBUKYIIEMCS IOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpasuno Jlenna.

NHAYKTUBHOCTS. SIBnenue CaMOWHIYKIHH. DNEeKTPOABMKYIIAS cuiia
CaMOUHTYKIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckue  ycTpolCTBa UM IPAKTUYECKOE  NPUMEHEHHE:  IOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, HAYKIIMOHHAS TI€Yb.
Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE JEKTPOHHOTO ITyYKa MarHUTHBIM nosieM.JInHuu
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WHJIYKIUA MAaTHATHOTO TIOJIAL.

B3anmoaeiicTBre 1ByX MPOBOAHUKOB ¢ TOKOM.Cuiia

Awmnepa.

HetvictBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA. SIBIIeHNE

ANEKTPOMArHUTHON UHIYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTh AIEKTPOABIKYILIEH CWIBl MHAYKUMU  OT CKOPOCTH  W3MEHEHHS
MarHUTHOTO IOTOKA.

SIBneHne caMOMHYKIIMH.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomsi
W3ydyeHre MarHUTHOTO MOJISI KaTYIIKH C TOKOM.
HccnenoBanue 1eiCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue sBII€HUS 2IEKTPOMarHUTHOW NHIAYKIMH.

Pa3nen 5. Kone6anust u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumuble Ko1e0anus
Konebartenbnas cucrtema. CBoOOAHBIE MexaHUYeckHe KoiebaHus. ['apmMoHMueckue KonebaHus.
[Tepuon, wacrora, ammuutyna u ¢gasza konedanuid. [IpykuHHBI MasSsTHUK. MaTeMaTHYeCKUN MasTHHK.
YpaBHeHUe rapMOHUYECKHX Kosiebanuii. [IpeBpamienue sHEprun MpH TaApMOHUYECKUX KOJICOAHHSIX.
Konebarenbubiii  koHTYp. (CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KoOJIeOaHMSI B MJI€ATbHOM
KOJIEOATETFHOM KOHTYpE. AHAJOTHS MEXIYy MEXaHWYECKHMMH M DJICKTPOMArHUTHBIMH KOJICOAHUSMH.
®opmyna ToMcona. 3aK0H COXpaHEHUS! YHEPTUU B UJI€ATTbHOM K0JI€0aTeIbHOM KOHTYpE.

[IpencraBnenre o 3aTyxaloIuX KojeOaHUsAX. BbIHyXIeHHbIE MeXaHHYecKue KoJeOaHMs.
Pe3onanc. BeiHyXIeHHBIE AJIEKTPOMarHUTHBIE KOJTEOaHMS.

Ilepemennbi Tok. CuHycOMIaldbHBIM IIEPEMEHHBIM TOK. MOIIHOCTH IIEPEMEHHOrO TOKA.
AMIIIMTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CHUIIbI TOKA U HAIIPSHKCHHUS.

Tpanchopmarop. IlpousBoactBo, mepenadya U MOTPEOJIEHHE DIEKTPUUYECKONW DHEPIUU.
OKOJIOTUYECKHE PHUCKM TMpU  NPOU3BOACTBE  3JIeKTpo3Hepruu. KynbTypa  HMCNONb30BaHUS
3JIEKTPOSHEPTUU B IOBCEAHEBHOM KU3HHU.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE NPUMEHEHHE: DIEKTPUYECKUM 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUM dJIEKTponepe1ay.

Jlemoncmpayuu

Hccnenosanue [apaMeTpoB KojebaTenbHOI CUCTEMBI (MIpy>KUHHBIHA WIH
MaTeMAaTHYECKUN MasSTHUK).

HaGmronenue 3aryxaronux konebanuii. Uccnenopanue

CBOMCTB BBIHYX/IEHHBIX KosieOanuil. Habmonenne

pe3oHaHca.

CB0OOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuusiorpaMMsl (3aBUCHMOCTH CHJIBI TOKa W  HamlpsOHKeHHUs OT BPEMEHH)
JUIS DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu HIOCJIEI0BATEIEHOM COCIMHEHUHT pes3ucropa, KaTyIIKA

MHAYKTUBHOCTH M KOHJIEHCATOpa.

Monenb TMHUH JIEKTPONepeayu.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpHOJia MAJIbIX KOJIOAHUH Tpy3a HA HUTHU OT JUIMHBIHUTH U MacChl
rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIENN U3 MTOCJIE0BATEIbHO COEAMHEHHBIXKOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.
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Tema 2. Mexanuueckue u 31eKmpoMazHunHble 60J1HbL

Mexannyeckre BOJHBI, yCioBUsA pacnpoctpaneHusa. llepumoa. CkopocTh pacnpoCTpaHEHUS U
JuirHa BoniHbL. [lonepeunsie 1 mpoAoiabHbIe BOJHBL. MHTepdepeHunan Audpakiius MeEXaHu4eCKX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBL. YCIOBUS M3Jy4EHHUS JJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTanus BekTtopoB E, B, V B snexrpoMarnutHoil BosHe. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHUe, peioMIIeHuE, NoJIIpU3alus, mudpaxus, uHTepdepeHIus. CkopocThb
3IEKTPOMArHUTHBIX BOJIH.

lkana 52I€KTpOMAarHUTHBIX BOJH. [IpuMeHEHHME 3IEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpyHuMnel  pagvocBsA3M UM TeseBHJeHUsA. Paguosnoxarus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH cpebl.

TexHuyeckue yCTPOHCTBA W MPAKTHUECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEAMLIMHE, pajgap, paluoNpuEMHUK, TEIEBU30D, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu
OO0pa3oBaHue U pacpOCTPAHEHUE MONIEPEYHBIX M IPOA0IbHBIX BosIH. Konebmtomeecs Teno kak
HCTOYHHK 3BYKA.
HabntoneHnue oTpaxeHus U NpeoMIeHUs MeXaHuueckux BosiH. HaGmoienue
uHTephEpEeHINH U TU(PPAKINN MEXaHUIECKUX BOJIH.3BYKOBOH pE30HAHC.
HaGnroneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJON M 4acTOTOMKOJIeOaHui.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXKCHUE, IPEIOMIICHUE,10JIIpU3aLts,
nudpaknus, HHTEpQepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonnHeitHOe paclpocTpaHeHHE CBETa B OJHOPOJHOM cpene. Jlyu
cBera. ToueuHblli HICTOYHHK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne W300pakeHUN B TIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS] CBeTa. AOCOJIOTHBIM TMOKA3aTeNlb IMPEIOMIICHUSI.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yromi noaHoro BHYTPEHHETO OTPaKEeHHUS.

Hucnepcus csera. CinoxHbIi coctaB 6enoro ceera. L[Ber.

Cobuparonue U pacceuBaronue TuUH3bI. ToHkas nuH3a. DOKYCHOE PACCTOSHHE M ONTHYeCKas
cuia TOHKOW JinH3bI. [locTpoenne n300pakeHni B COOMpAIONUX U paccenBaromux JuH3ax. dopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30M.

[Ipenenbl NpUMEHUMOCTH TEOMETPUYECKON ONTHUKHU.

Bonnoras ontuka. Uatepdepenius cBera. KorepeHTHble UCTOYHUKH. Y CIIOBUS HaOIIOICHUS
MaKCHMyMOB M MHHHMYMOB B HHTEpP(EpPEHIIMOHHONW KapTUHE OT IBYX CHUH(DA3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. Judpakimonnas pemérka. Y cioBue HaOMIOICHUS TIaBHBIXMAaKCUMYMOB TIPU
NaJICHU MOHOXPOMATHUECKOTO CBeTa Ha MUPPAKIIUOHHYIO PEUIETKY.

IHonspusanus ceera.

TexHuueckue ycCTpoilcTBa M MpakTHUYECKOe NPUMEHEHHWe: O4YKH, Jyna, Qoroamnmapar,
MPOEKIIMOHHBIN amnmnapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(pPAaKIUMOHHAs pemérka,
HOJISIPOU.

Jlemoncmpayuu

[IpssMonuneiHoe pacrpocTpaHeHue, OTpakeHue U IpeoMIIeHUe CBETa.
Ontuyeckue npudOpBHI.

ITonnoe BHyTpeHHEE OTpaskeHHe. Moneins cBeToBOAA.
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HccnenoBanue CBOMCTB N300payKeHU B JIMH3AX.
Mojenu MHUKPOCKOIIa, TEIeCKOoIa.

Hab6mronenue natepdepennnu ceera.
Habmonenue nudpakuuu creta.

HaGmonenue nucnepcuu cBeTa.

[Tony4yenue cekTpa ¢ MOMOIIBIO TPU3MBI.
[Tonyyenue cniekTpa ¢ momombio nudpakiuonHoi pemérku. Hadbmonenue
MOJISIPU3AIIIU CBETA.
Yyenuueckuii sxcnepumenm, 1abopamopnvie pabomol
N3mepenue mokazaress npeoMieHus crekia. McciaenoBanue
CBOMCTB M300pakeHui B MnH3aXx.Habmonenre qucnepcun cBeTa.

Pa3nen 6. OcHOBBI crielIMATbHOM TEOPHH OTHOCUTEIHLHOCTH

I'paHumbl TPUMEHUMOCTH KJIACCHYECKOM MeXaHWKW. llocTymaTel cCHenMalbHONH TEOpUU
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTh MOJYJISl CKOPOCTU CBETa B BaKyyMe, MPUHIUI OTHOCUTEIHLHOCTH
OHHIITEHHA.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILICHUE JITTUHBI.

DHeprust 1 UMIYJIbC PENATUBUCTCKON YaCTULIBIL.

CBs13b MacCCHI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTHIIbI. DHEPTHSI TTOKOSI.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. dnemenmul Kéanmo6oil ONMUKU

@®oronsl. Popmyna Ilnanka cBsizu sHepruu (HOTOHA C €ro YacTOTOW. DHEPrusi U UMITYJIbC
doroHa.

OtkpeiTue u uccnenoBanue ¢Gorodddexra. Ompiter A.I'. CromeroBa. 3akonsl (oTodddexTa.
VYpasuenue DitHmreiina aus pororddekra. «Kpacnas rpanuna» hotosrddexra.

Hasnenue cBera. Omnbitel [1.H. JleGenera.

XHWMHYECKOE JEHCTBHE CBETA.

TexHuuyeckue ycTpolicTBa H TNPAKTHUYECKOE NpHUMEHeHHe: (oTosneMeHT, (OTOAaATUHK,
CoJIHeyHast 6aTapesi, CBeTOIUO/.
Jlemoncmpayuu

@013 PeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO HoTOdPdeKTa.

Cseroano.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna nmo paccesnuto o-uactuul. [Tnanerapnas mozaensb
atoma. [locrynarsl bopa. M3nyuenue u nornomeHue GOTOHOB MPH IIEPEX0/ie aTOMa C OJJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buael ciektpo. CIEKTp ypOBHEMIHEPIUH aTOMa BOAOPOAA.

BonHoBbie cBolicTBa yactull. Bosnsl ne bpoina. KopnyckynsipHO-BOJTHOBOM JyaJIU3M.

CrioHTaHHOE U BBIHY)KJIEHHOE U3ITy4EHHE.

TexHuyeckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHUE: CIIEKTPABLHBIN aHaTu3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenue IIMHBI BOJTHBI J1azepa.

Habmonenne nuHeivaThIx criekTpoB u3nydeHus.J1asep.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
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Habmionenne nuHeiyaToro cexkTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sjapa. OTKpbITHE paaHMOaKTHBHOCTH.
OmnbiThl Pesephopaa o onpeneneHuo coctaBa paanoakTuBHoronsnydenus. CoiicTBa anbda-, 6era-,
raMma-u3iydeHus. BiausHue paanoakTHBHOCTH Ha>KUBbBIE OPraHU3MBI.

OtkpeiTHEe npoToHa W HelTpoHa. Hykionnas mopens snpa ['eiizenOepra— MBanenko. 3apsia
anpa. MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnag. DNEKTpOHHBIM M MO3UTPOHHBIN OeTa-pacmaa. ['amMMa-uzirydeHue.
3aKOH paMOAKTUBHOIO pacraja.

DHeprus cBsI3U HYKJIOHOB B sjpe. Snepusie cuibl. JledekT maccnl sapa. SnepHbie

peakuuu. JlesleHre U CUHTE3 SAEP.

SAnepubiii peaktop. TepmosinepHbiii cuHTe3. [IpoOIeMbl U EPCIEKTUBBI SIIEPHON DYHEPTEeTHUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETHKHU.

DnemMeHTapHbIe YacTUIbl. OTKPBITHE TO3UTPOHA.

Metoapl HaONIOACHUS W PETUCTPALMU dJIEMEHTapHbIX yacTtuill. DyHIaMeHTalbHbIC

B3auMOIeCTBUA. ENMHCTBO (PU3UYECKOI KapTHHBI MUPA.

TexHuyeckue yCTpPOHCTBA M MPAKTUYECKOE IMPUMEHEHHE: [03UMeTp, Kamepa Buibcona,
SJICPHBIA PEaKkTop, aTOMHAsg OoMOa.
Jlemoncmpayuu

Cu€TurK HOHU3UPYIONTUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. Di1eMeHTHI aCTPOHOMUM H ACTPOPUIUKH
Otansl pa3BUTHS acTpoHOMUH. [IpukiiagHoe 1 MUPOBO33PEHUECKOE 3HAUECHUEACTPOHOMUH.
Bun 38é31H0T0 HebOa. Co3Be3mus, sipkue 3BE3/IbI, TUIAHETHI, X BUAMMOE JBrokeHne. CotHeuHast

cucrema.
Connue. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3BE31. 3BE3/bI, X OCHOBHbBIE
XapakTepucTuku. JluarpaMma  «CHEKTpadbHBIA  KJIAcC — CBETHUMOCTB». 3BE3IBI  TJIABHOU

MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3]1 TJIaBHOM OCIIE10BAaTENbHOCTH.
Buyrpennee crpoenue 3BE3n.  COBpPEMEHHBIE NPEICTABICHUS O MPOMCXOXKIECHUU U 3BOJIOLUHU
ConHua u 3B€31. DTalbl )KU3HU 3BE3].

Mneunsiii [1yts — Hama [Nanaktuka. [lonoxxenue u apmxenne Comnnia B ['anakTuke.
Tuns! ranakTuk. Paguoranaktuku U kBasapbl. UEpHBIE ABIPHI B AApax ralakTHK.

Bcenennas. Pacmpenne Bceenennoil. 3akon Xa06ma. Pa3beranme ranakTHK.
Teopusa bonpmioro B3psiBa. PenukroBoe usnydeHue.

Macmirabnast  cTpyktypa  Bceenennoil.  MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.
Yuenuueckue nabniooenus

Habmtoienuss HEeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN st
OTIpeNieNIeHUs] TOJIOKEHUs HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noxymapus u ipkue 3BE3/IbI.

Habmtonenus B Teneckon JlyHsl, mianer, Maeunoro IlyTu.

O06o0maromniee NoBTOpeHNE
Ponbs ¢usukm u acTpOHOMHUM B SKOHOMHUYECKOHM, TEXHOJIOTHYECKOW, COMMAIIBHON U ATHYECKOM
chepax [eATENbHOCTH 4YeNOBEKa, POjb U MeCTO (PU3MKM M aCTPOHOMHUHU B COBPEMEHHON HayudHOI
KapTHUHE MHpa, pojib (U3NUECKOI TeopuH B (GOPMUPOBAHUM MPEJCTABICHUNA O (DU3MUECKON KapTUHE
MHUpa, MeCTO (HU3NYECKOM KapTUHBI MHpa B OOILIEM psAIYy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
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MPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usuku ©0azoBoro ypoBHsS B 11 Kkiacce ocymecTBiasercs ¢ y4€ToM
COACPIKATCIIbHBIX MCKITPECAMCTHBIX CBsI3EH C KypcaMu MaTCMaTUKH, 6I/IOJIOFI/II/I, XHUMHHU, reorpaqn/m u
TCXHOJIOI'UH.

Mesicnpeomemuvie nonamus, CBSI3aHHbIE C U3YYEHUEM METOJI0OB HAYYHOI'O IO3HAHMS: SIBJICHHUE,
Hay4HbIM (akT, rumnores3a, (QuU3MUecKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIOJEHHE, SKCIEPUMEHT,
MOJIEJMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxka: pelIeHHEe CHUCTEMbl YpaBHEHHWH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX IIPOCKLUHU
Ha OCH KOOPJUHAT, CJIOXKEHHUE BEKTOPOB, IPOU3BOIHBIEC 3JIEMEHTApHbIX (DYHKIMH, NpU3HAKU 110100Us
TPEYroJbHUKOB, ONPE/IeeHNe IIOAaaN INIOCKUX GUryp u o0bEMa Tel.

Buonozus: snekTpuyeckue SBICHUS B KUBOW HpUpOAE, KoseOaTelbHbIE IBUXKEHHUS B KUBOM
IIPUPOJE, ONTUYECKHUE SIBIICHHUS B JKUBOW IPUPOJE, AEHUCTBHE PpaJWallX HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KDUCTAIUIMYECKAsA CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKY, CIIEKTPaJIbHbIN aHaIu3.

l'eocpachua: marHuTHbIE MONIOCa 3€MJIM, 3aJ€KUH MarHUTHBIX pPYyA, (OTOChEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIIETPSICCHUM.

Texnonocus: JMHUM DIEKTPOIEpeNad, TIEHEpaTOp IIEPEMEHHOIO0 TOKa, JJIEKTPOJBUIaTEllb,
UHAYKLIIMOHHAs TIIeYb, pajaap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TtenedoH, CBY-neus,
IIPOEKLMOHHBIN annapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas Oarapest.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITIPOI'PAMMBI 11O ®PU3UKEHA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro npeamera «dusnka» Ha ypoBHE cpeAHero oOuiero oopazoBanus (0a30BbIit
YPOBEHb) JOJKHO O0OECNEeUnTh JOCTHXKEHUE CIECAYIOUIUX JIMYHOCTHBIX, METAlpeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJabTaThl OCBOEGHUs yuyeOHoro mnpeamera «®dusuka» AOIKHBI OTpaXkaTh
TOTOBHOCTb M CIOCOOHOCTh OOYYarOLIMXCS PYKOBOJACTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH
NO3HULKEH JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpHEHTALMi, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH,
COOTBETCTBYIOIINX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OIbITa U OIBITA JEATEIBHOCTH B IIPOLECCE PEAJM3aUUU OCHOBHBIX HAIPABICHHUM BOCIMUTATEIIBHON
JESATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpakaanckoro BOCHHTAHUS:
cOpPMUPOBAHHOCTH TPAKIAHCKOHN MO3UIMU 00YYarOMIerocsi KaKk akKTHBHOTO MOTBETCTBEHHOTO
4JICHa POCCUICKOTO O0OIIECTBA;

IIPHUHATHC TPAaAULIUOHHBIX O6HI€‘ICJIOB€‘-I€CKI/IX TYMaHHUCTHUYCCKUX u
JACMOKPATHYCCKUX HeHHOCTeﬁ;
TOTOBHOCTB BECTHU COBMCCTHYIO JACATCIIBHOCTD B HHTCpECax rpaxaaHCKoro

oOuiecTBa, y4acTBOBaTh B CAMOYIIPABJIEHUHU B 00pa30BaTEIbHON OpraHU3aliy;
YMEHHE B3aUMOJIEHCTBOBATh C COLMATIbHBIMA MHCTUTYTAaMHU B COOTBETCTBUU C MX(DYHKUUAMU U
Ha3HAYCHHEM;

T'OTOBHOCTB K FYMaHHTapHOﬁ n BOJ'IOHTépCKOfI JCATCIIbHOCTH,

2) NaTpHOTHYECKOT0 BOCHUTAHMUS:
c(hOpMHUPOBAHHOCTb POCCHICKOM TPaXKTaHCKON MACHTHYHOCTH, TATPUOTU3MA; IIEHHOCTHOE
OTHOIIIEHUE K  TOCyIapCTBEHHBIM CHMBOJIaM, JIOCTUKEHUAM

POCCHMCKHX YUEHBIX B 001aCTH (PU3UKH U TEXHHKE;

3) 1yX0BHO-HPABCTBEHHOT0 BOCIHUTAHMS:
c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEJCHUS; CHOCOOHOCTh
OLICHUBATh CUTyaluro u IIpUHUMATh OCO3HAaHHBIC pelICHuA,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE€ BAEATEIbHOCTU
y4€HOrO;
OCO3HAaHME JINYHOT'O BKJIa/1a B IOCTPOEHHE YCTOMUMBOrO OyAYILEro;

4) rcTeTHuecKoro BOCIHTAHMS:
SCTETHYECKOE OTHOIIEHHE K MMPY, BKJIIOYAs SCTETUKY HAYYHOTO TBOPYECTBA,IPHUCYILETO
buznueckoil Hayke;

5) TpynoBoro Bocniuranus:

WHTEpEC K Pa3IMYHbIM cepam mpodecCHoHATBHOW NeATeNTFHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOH, yMEeHHe COBeplIaTh OCO3HAaHHBIM BbIOOpP Oynymed mnpodeccun u
pean30BBIBaTh COOCTBEHHBIC )KN3HEHHBIE TIJIAHEI,

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUIO W caMooOpa3oBaHMIO B o00jacTé (DU3MKKU Ha
NPOTSKEHUH BCEH )KU3HU;
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6) 7Kko0/10rHYeCcKOro BOCHHTAHUS:

c(OPMHUPOBAHHOCTH IKOJIOTUIECKOH KYIbTYPhI, OCOZHAHHE III00ATBHOTO XapaKTePa’KOIOTHUECKUX
npo0Jem;

TUTAHUPOBAHKE U OCYIIECTBIICHHUE JICHCTBUI B OKpYIKaroOIIeH cpejic Ha OCHOBE3HAHUS IIeNICH
YCTOMYUBOTO Pa3BUTHS YCIIOBEUCCTBA;

Pacmmpenue ombiTa IEATEIHHOCTH 3KOJOTHYECKOW HANpPaBICHHOCTH HA OCHOBEHUMEIOUIMXCS
3HaHWH 10 (pu3MKe;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3HYECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTh B TpOIECCe H3Yy4YCHHS (PUIUKU
OCYIIECTBIISITH IPOSKTHYIO M HCCIIEIOBATENBCKYIO ISATEIbHOCTh UHANBUIYAILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/bHBbIE YHHBeEpPCAJbHbIE y4eOHbIe JelCTBUS
ba3oBble Jioruyeckue 1eiicTBU:

CaMOCTOSITENTLHO (OPMYITUPOBATh U AKTYAIM3UPOBATH MPOOJIEMY, paccMaTpUBaThed
BCECTOPOHHE;

OTIPEIEIISITh 1IEJH ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHXKCHUSI; BBISIBIISTH

3aKOHOMEPHOCTH M TMPOTUBOPEUHUs B paCCMATPUBAEMBIX (U3MUECKUX
SIBIICHUSX

pa3pabarTbIBaTh IJaH pemeHuss  npoliemMbl ¢ y4y€TOM  aHaIM3a  MMEIOIIUXCS
MaTepuaibHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3Y/IHTATOBIEISIM, OLICHUBATh
PHUCKU TIOCTIEICTBUI NESTENbHOCTH;

KOOPJIUHUPOBATh M BBITIONHATH padOTy B YCIOBHSX PEaTbHOT0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOICHCTBUS,

pa3BHUBaTh KPEaTUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX POOIIeM.

ba3oBble ucciaenoBaTeabCcKue 1eHCTBUSA:

BIaJeTh  HAYYHOW  TEPMHHOJIOTHEH, KITFOUEBBIMH NOHATHAMH M METOJaMHu
¢du3nueckoil HayKku;
BJIAJICTh  HABBIKAMH  Y4eOHO-MCCIIE0BATEIBCKON U TPOCKTHOW  JIEATECIBHOCTHB

obnactu (U3MKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY METO/IOB PEIICHHS
3a/1a4 (PU3NYECKOro CoAepKaHusl, MPUMEHEHHUIO PAa3TUYHBIX METOJOBIIO3HAHNUS,

BIIQJICTh BUJAMH JICATEIBHOCTH 110 TIOJYYCHWIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHUI0 U TMPUMEHEHHUIO B PA3NUYHBIX Y4YEOHBIX CHUTYaIUSX, B TOM YHCIE MPU CO3TAHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISATH PUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYaJIM3UPOBAThH 3aJ1ady, BBIJIBUTATh TUIIOTE3Y €&
pelIeHHs, HaXOJIUTh apTyMEHTHI JUIsA JIOKA3aTelbCTBA CBOMX YTBEPIKICHHIA, 33]]aBaTh MapaMeTphl H
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOTYyYEHHBIC B XO/I€ PEIICHUS 33/1a4d Pe3yJabTaThl, KpUTHUYECKH OIICHUBATH MX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh W (HOPMYIHpPOBATh COOCTBEHHBIE 3a7aud B 00pa30BATENBHOU JEATENBHOCTH, B TOM
qHCIie PU U3YYEeHUU (DU3HKHY;

JaBaTh OICHKY HOBBIM CHTYAITUsM, OIEHUBAThH MPHOOPETEHHBIHN OIBIT;

YMETb MePEHOCUTh 3HaHUS M0 (PU3UKE B PAKTHUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;
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YMETDb UHTCTPHUPOBATH 3HAHUSA U3 PA3HBIX NPEAMETHBIX 06JI&CTCI>'I; BbIIBUT'aTh HOBBIC
HACH, NpeajiaraTb OpUriHaJIbHBIC ITOAXOABI U PCHICHUA;CTABUTDH HpOGJIeMI:I n 3aa4u,
A0MYCKAOMUC aJIbTCPHATHBHBIC PCIICHUS.

Pabora c undopmanmeii:

BJIAJIETh  HABBIKAMU MIOJIy4ECHUS uHpopMauu ¢buznvecKoro colepKaHus U3
HUCTOYHHMKOB DPA3HBIX THIIOB, CAMOCTOSTEJIBHO OCYLIECTBIATH IIOMCK, AHAIU3, CUCTEMATU3aLlUI0 U
UHTEpIpeTalnio HHPOPMALIUU Pa3INYHbIX BUIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh NH(POPMALIUY;

UCIOJb30BaTh CPEACTBA MH()OPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOIMHB pPELICHUU
KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX W  OpPraHU3aLMOHHBIX 3a/Jadyc cOOJI0JeHUEM TpeOOBaHUMI
9PrOHOMMKH, TEXHUKU O€30IIaCHOCTH, TUT'MEHBI, PECypcOCcOepeXeHus, IPABOBbIX U 3TUYECKUX HOPM,
HOPM HH(OPMAIIMIOHHON 0€30I1aCHOCTH;

co3/1aBaTh TEKCThl (PU3MYECKOIO COAEP)KAaHUSA B PA3IUYHBIX (opmarax ¢ yuyéToM Ha3HAuyEHUs
UHpOpPMALlMM W LENeBOM ayauTopuu, BbIOMpas ONTUMANbHYIO (OpMYy MpEICTaBICHUS U
BU3YaIU3al1H.

KoMMmyHukaTuBHBIC YHHBepcajibHble y4eOHbIe 1eHCTBHUS:
OCYIIECTBIISTH OOIIECHUE HAa YPOKaX (PM3UKU U BO BHE-YPOUHOM JESATEIBHOCTH; PACIIO3HABATD
MPEINOCHIIKY KOHMIMKTHBIX CUTYalluid ¥ CMATYATh KOH(QIMKTHI; pa3BEPHYTO U JIOTHYHO U3JIAraTh
CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3bIKOBBIX

CPEICTB;
MIOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAHTHON U MHANBUIYaJIbHON PaOOThI;BEIONPATh
TEMaTUKy U METO/Ibl COBMECTHBIX JEHCTBUI ¢ yUETOM OOLIMX HHTEPECOB,

1 BO3MOXKHOCTEH KaXKJ0ro ujieHa KOJIJICKTHBA,

MIPUHUMATD 1[I COBMECTHON AESITETbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH ICHCTBHS IO
€€ JOCTM)KEHHUIO: COCTAaBJIATH IUIAH JEHCTBHM, pacupeleNsaTh POIM € Y4ETOM MHEHUH YYaCTHUKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KayeCTBO CBOET0 BKJIAJa M KaXJOT0 y4yaCTHHMKAa KOMaH/bl B OOLIMI pe3yibTaT IO
pa3paboOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBAaTh HAEH C TO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAaUUMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETHYECKOE MOBEJEHUE B PA3IUYHBIX CUTyalMsIX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHHUBepcajbHble y4eOHbIe [eiicTBHA
Camoopranu3anusi:

CaMOCTOSITEJIbHO ~ OCYILECTBISATh I103HABATEIbHYIO JESATEIbHOCTh B 00JacTH  (U3UKU U
ACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTaBUTh U (DOPMYIHpPOBaTh COOCTBEHHBIE 33]1aUH;

CaMOCTOSITENIbHO COCTaBJATh IUIAaH pELIEHUS pacy€THBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITMOJTHEHUS IPAKTHUECKON padOoThl ¢ yUETOM HUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
IIPEANIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKHi Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh3a PEILICHHE;

OLIEHUBATh MPUOOPETEHHBIHN OMBIT;

croco0cTBOBaTh (HOPMHUPOBAHHUIO M TPOSBICHUIO SPYIULUU B 00JacTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeNbHbIN U KyJIbTYpPHBII YPOBEHb.
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CaMOKOHTPOJIb, JMOLHOHATbHBIH HHTEJIJICKT:

JaBaThb  OLEHKY HOBBIM  CHUTyallUsiM,  BHOCUTb  KOPPEKTHBBl B JIE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIAM;

BJIaJICTh HaBBIKAMH [TO3HABATENBHON pedieKCHn KaKk OCO3HAHMSI COBEPIIAEMBIXICHCTBUH 1
MBICIIUTENIBHBIX IPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI PeQIIEKCUU JUIsl OLIEHKHU CUTYyallld, BbIOOpa BEPHOIOPELICHHUS;

YMETb OLICHUBATH PUCKU U CBOCBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHUYKCHHUIO; IPUHUMATh

MOTUBBl M apryMEHThl APYrMX IpU aHAIM3€ DPE3yJIbTAaTOB JEATEIbHOCTH; IPUHUMATh cedd,

IIOHMMasl CBOU HEJOCTATKU U JIOCTOUHCTBA;

[IPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAJIA3E PE3YJILTATOB AEATEIBbHOCTH; IPU3HABATH

CBOE IPaBO U MPABO APYTUX Ha OMINOKH.

B mpormecce NOCTHKEHUS JMYHOCTHBIX PE3yJAbTaTOB OCBOCHHS IPOTPAMMBI IO (PU3HKE IS
YPOBHSI CpeIHET0 0011ero 00pa3oBaHus y 00yUJaroIUXCsl COBEPIICHCTBYETCS 3MOLMOHAJIbHBIN
MHTEJUIEKT, Npeanoararomuil copMupoBaHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOLIEr0 CIOCOOHOCTh MOHHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHATLHON Cephl, OBIThYBEPEHHBIM B ceOe;

CaMOpPETyJINPOBAHHUs, BKJIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE NPUHUMAaTh OTBETCTBEHHOCTH 3a
CBOE TOBEJCHHE, CIOCOOHOCTh AaJaNTHPOBATHCA K HOMOIMOHAIBHBIM H3MEHEHUSM U TIPOSBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEN MOTHUBALIMM, BKIIOUYAOLIEH CTPEMIIEHUE K JTOCTHKEHUIO LEIU U YCIEXY, ONITUMU3M,
VHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXO/ U3 CBOMX BO3MOKHOCTEM;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IIOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYIHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH  BBICTPAWBATh  OTHOLICHUS C APYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSIBISITH MHTEPEC U pa3pemaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTb c(HOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUIA:

J€MOHCTPUPOBATh Ha IPUMEpaxX poJib U MeCTO (PU3UKU B (OPMUPOBAHNHCOBPEMEHHON HAayUHOU
KapTHUHBl MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHKU U TEXHOJIOTHUM, B MPAKTUUYECKON NeATEeIbHOCTH
JIOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHMs] M3YyYEHHBIX (U3MUECKHUX MoOJIeJlei: mMarepualibHas TOuKa,
MHepLMaIbHas cucTemMa oTcuéTa, abCOJIIOTHO TBEPAOE TENO, UCAIBbHBIN a3, MOJIEIN CTPOSHUS I'a30B,
KUAKOCTEN U TBEPIBIX TeJl, TOUSUHBIN JIEKTPUUECKUN 3aps/] IPU PEeIIeHUN PU3NYECKUX 3a]1aY;

pacrno3HaBaTh (HpU3UUYECKUE SIBJICHUS (TIPOIIECCHI) U OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOpUM CTPOEHMsI BELIECTBA W JJIEKTPOJMHAMUKU: PaBHOMEPHOE H
PaBHOYCKOpPEHHOE TPSIMOJIMHEWHOE JIBW)KEHHE, CBOOOJHOE TaJeHHE Tel, JBUXKEHHE 110
OKPYXKHOCTH, HWHEpLHUs, B3auMoJeicTBue Tei, AuQQy3usi, OpOYHOBCKOE JBHKEHHE, CTPOCHHE
KUAKOCTEH WM TBEPHABIX Tel, WU3MEHEHHEe O0bEMa Tell MpU HarpeBaHUM (OXJIAXKICHHH), TEIIIOBOE
paBHOBECHE, UCNIAPEHNE, KOHICHCALNS, IIJIaBICHNE, KPUCTAIUIM3ALMs, KUIIEHUE, BIIAXXHOCTh BO31yXa,
NOBBILICHUE JABJICHMS raza MpPH €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXAY MapaMeTpaMu
COCTOSIHUS T'a3a B U30IIpoLIeccax, MIEKTPU3aLus Tell, B3aUMOACHCTBHE 3aps/10B;

OIUCHIBaTh MEXAHMUYECKOE ABIIKEHHE, UCMONb3Yys (U3NYECKUE BEIWYMHBI: KOOpAUHATA, MYyTbh,
IepEeMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuja, UMIYJIbC Tejla, KUHETUYeCKas JHEprus,
NOTEHIMAJbHAs DSHEPrus, MeXaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb, INPU OINUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3MUECKUN CMBICT HMCIOIB3YEMbIX BEIMYMH, UX 0003HAUEHHS U €IUHMIIBI,
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HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYHHY C IPYTUMHU BEIUYHMHAMU;

OIMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOICTBA TeNl U TEIJIOBBIE SIBJICHUS, UCIONb3Ys (U3HUECKUE
BEJIMYMHBI: JJABJICHHUE Ta3a, TeMIIepaTypa, CpPeaHsss KHHETUYECKasl YHEPrUsl XaOTHYECKOTO JBUKCHUS
MOJICKYJI, CpEIHEKBaJIpaTHUHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHS,
pabota rasza, KoO3pQUIMEHT MOJE3HOT0 NEHCTBUS TEIJIOBOTO JBUTATEINS; MPU OMUCAHUH MPABUIBHO
TPAKTOBATh (PU3WUYECKUN CMBICI HCIIOJIb3yeMbIX BEIMYMH, UX OOO3HAUEHUS U CIUHUIILI, HAXOIUThH
(bopMYyIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHUHY C IPYTUMHU BEITHYUHAM;

ONKCHIBATh M3YYCHHBIC DJCKTPUUYECKHE CBOWMCTBA BEIIECTBA M JJICKTPUUYCCKUE SIBICHUS
(mpouecchbl), HCMONB3Ys (PU3MUECKHE BEIMYMUHBI: SJICKTPUUECKUN 3apsijl, DJIEKTPUYECKOoe IOoJe,
HANPSsDKEHHOCTD TMOJIA, MOTEHLHUAN, Pa3HOCTh MMOTEHILUAJIOB; MIPU OMHCAHUU MPAaBUIBLHO TPAKTOBATH
bu3nYeCKUil CMBICI UCHOJb3YEMbIX BEIUYMH, MX 0003HAYEHHUS U €IWHHULBI; YKa3bIBaTh (OPMYJIBL,
CBSI3BIBAIOIIME TAHHYIO (DU3UUYECKYIO BEJIMUUHY C APYTUMU BEIMUYNHAMU;

aHAJIM3UPOBATh (PU3UUYECKHE MPOLIECCHI U SBJICHUS, UCIIOJIb3Ys (PU3HUECKHUE 3aKOHBIN MTPUHIIUIIBL:
3akoH BcemupHoro TsaroteHus, |, |l u Il 3axkonsr HproTOHA, 3aKOH COXpaHEHHsS] MEXaHWYECKOMH
DHEPrUH, 3aKOH COXPAHCHHS WMITYJIbCA, TPHHIMII CYMEPHIO3UINN CHJI, MPUHIUI PaBHOIPABUS
WHEPIHUATBHBIX CHCTEM OTCYETa, MOJICKYJIIPHO-KHHETUICCKYIO TEOPHIO CTPOCHUS BEIECTBA, Fa30BbIC
3aKOHBI, CBSI3b CpEIHEH KUHETUYECKOH SHEPrHuH TEIUIOBOTO JBIKCHHS MOJEKYJT C aOCOJFOTHON
TEMIIEPATypPOH, MEePBBIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS 3JICKTPHUYECKOTO 3apsja, 3aKOH
Kynona, mpu 3TOM pa3nuyarh CI0BECHYIO (OPMYyINPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHUE U
yCIIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC MPHUHIIMIBI JACUCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pa3IuYaTh yCIOBUS MX OE30MaCHOTO UCTIOIB30BaHUS B TIOBCEIHEBHOM JKU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAaHUIO (PU3UYECKHX SBICHUH W TPOILECCOB C
UCIIOJIb30BaHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUM, TP 3TOM GOpMYyIUpOBaTh npobiemy/3anady u
THMOTE3y Y4eOHOrOo OSKCIEPUMEHTa, COOMpaTh  YCTAHOBKY M3 MPEMJIOKEHHOTO 000pYIOBaHHUSA,
MPOBOAMTD OMBIT U POPMYIHPOBATH BHIBOIBL;

OCYIIECTBIISTh TPSIMBIE M KOCBCHHBIC M3MEPCHHS (DH3UYECKUX BEJIWYWH, TPU 3TOM BBIOMPATH
ONTUMATBHBIA CMOCO0 M3MEPEHHs M UCIOIb30BaTh H3BECTHBIE METOJbI OIIEHKH MOTPEIIHOCTEN
WU3MEPEHHU;

WCCIICIOBATh 3aBUCHMOCTH MEXAY (U3HYSCKUMHU BEIIMYUHAMH C WCIIOJB30BAHUEM IPSMBIX
U3MEpPEHHUIl, TMpPU ITOM KOHCTPYHpPOBaTh YCTAHOBKY, (PHKCUPOBATh pe3yabTaThl IMOTYYCHHON
3aBUCHUMOCTH (DM3MUYECKUX BEIWYUH B BUJAE TaONHIl U TpaduKOB, Ne1aTh BBIBOABI MO pe3ylbTaTaM
UCCIIEJIOBAHMUS,

coOMroaTh MmpaBmiia 0€30MacHOrO TpyAa MpH MPOBEIEHUU HCCIEAOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEIbCKOM ¥  MPOEKTHOM JAEATETbHOCTH C HCIOIb30BAaHHEM
U3MEPUTENBbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 00OPYIOBAHHUS,

pemars pacu€THbIE 3aJa4M C SBHO 3aJaHHOW (DPU3MUECKON MOJENbI0, UCMONB3Ys (PU3NYECKUE
3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4ll BHIOUPAThH

(buU3NYECKYIO MOJIEINb, BBIACIATh (PU3HMUECKHUE BETMUUHBI U POpMYIIbl, HEOOXOTUMbIE /Ui €€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHWBATH PEAJILHOCTD MOJyYEHHOTO 3HAUE€HUA PU3NUECKON BETUUHHBI;

pelath KauyeCTBEHHbIE 3aJauM: BbICTpAHUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO LEMOUYKY
pacCyXJI€HHI C OMOPON Ha N3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKUE SIBJICHUS;

UCIOJIb30BATh MPH PEUICHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAITMOHHBIE TEXHOIOTUH IS
MIOWCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETAMN W MPEICTaBICHUS Y4eOHOH M Hay4yHO-TIOMYJISIPHOMN
UH(POPMAIINH, TOTYYEHHOH M3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOIYyYaeMYIO
uH(pOpMaIIIO;

NPUBOANTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOeXHBIX Y4YEHBIX-(DU3UKOBB pa3BUTHE
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HayKH, 00BSICHEHHUE MPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKU UTEXHOJIOTHH;

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHHA 110 (bH?)PIKe B HOBCCHHGBHOﬁ KU3HU OJIA
obecrieucHuss OE30MACHOCTH MpPU OOpAIICHUH C TPUOOPAMHU M TEXHUYCCKUMH YCTPOWCTBAMH, IS
COXpaHEHHUsI 3I0POBbS M COOJIOACHUS] HOPM SKOJIOTMYECKOTO MOBEJACHHUS B OKPYIXKAOIICH cpejie;

paboTaTe B TpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBATH pPaboTy
TpyIHIibl, paluOHAJIBHO PaCIPCACIIATH 00s13aHHOCTH U IUIaHUPOBATH ACATCIIBHOCTL B HECCTAHAAPTHBIX
CUTyalusix, aACKBAaTHO OLCHUBATH BKJIa[qg KaXaA0ro "3 YYaCTHUKOB TIPYIIIIbl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMBI.

K xonmy oOyuenuss B 11 kJacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
0Tpaxarth CHOPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHIA:

JIEMOHCTPUPOBATH HA MPUMEPaX Pojib U MecTO (pU3MKU B (POPMHUPOBAHMHCOBPEMEHHON HAYYHON
KApTHUHBI MUpPa, B Pa3BUTHUM COBPEMEHHON TEXHUKHM M TEXHOJIOTHH, B IIPAKTUYECKOM IEATEIbHOCTH
JFO/IeH, EJIOCTHOCTh U €IMHCTBO (PU3UYECKON KApTHHBI MHPA;

YUUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (PH3UUECKUX MOJICNICH: TOUCUHBIN IEKTPHUCCKHUIA
3apsan, J1y4 CBECTa, TOYEYHBI UCTOYHUK CBCTA, AACpHad MOACJIIb aTOMA, HYKJIOHHAsA MOJCJIb aTOMHOI'O
si7pa Mpu perieHrn GU3NUECKHX 3a/1a4;

pacnio3HaBaTh (U3MUECKHE sBICHHS (MPOIECCh) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
SJIEKTPOJAMHAMUKHA W KBAaHTOBOW (PM3UKH: 3JICKTPUYECKas IPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHNYECKOEC, MAarHuTHOC I[efICTBHﬂ TOKa, B3aI/IMOI[eI\/JICTBI/Ie MAariuToOB, JJICKTPOMArHuTHasA WHAYKINA,
HeﬁCTBHC MAaroMTHOroO 1101 Ha IPOBOAHHMK C TOKOM H I[BH)Ky1[HdI71C9I 3apAad, SJICKTPOMArHHUTHBLIC
KoJicOaHWss W BOJHBI, MPSIMOJHHEHHOE pACIpPOCTPAHEHHE CBETa, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHims, Audpakius U NOsPU3AIUs CBETA, AUCHEPCHs CBeTa, (POTOAICKTpHUCCKHUN 3D PEKT
(poroaddexT), cBEeTOBOE HaBICHHWE, BO3HMKHOBEHHWE JIMHEHYATOTO CIEKTpa aroMa BOAOPOJa,
C€CTCCTBCHHAA U HCKYCCTBCHHAA PAJMOAKTHBHOCTD,

ONMUCHIBATh HM3YYCHHBIC CBOWCTBA BellecTBA (DJIIEKTPUUECKUE, MArHUTHBIC, ONTHYECKHE,
AJIEKTPUYECKYIO TMPOBOAUMOCTh PA3IMYHBIX CpEl) U DIIEKTPOMArHUTHBIC SBJICHHS (IIPOIIECCHI),
UCTIONB3YS (pU3MYEecKUe BETUYMHBI: SJCKTPUUECKUHN 3apsjl, cuja TOKa, DIEKTPHUECKOE HAIpsKEHUE,
AIEKTPUYECKOE COMPOTUBIEHUE, PA3HOCTh TMOTEHIIMANIOB, 3JEKTPOJABMXKYINAs cuiia, padoTa ToKa,
WHIYKIUS MarHuTHOTO modjsi, cuia Ammnepa, cuia JlopeHua, WHAYKTUBHOCTb KATYIIKH, SHEPTHs
ANEKTPUYECKOTO W MAarHUTHOTO TOJIeH, Mepuoa M YacToTa KoiiebaHHil B KojaebaTeabHOM KOHTYpE,
3apsa M CHJIa TOKa B TMpoIlecce TapMOHHYECKHX OJJIEKTPOMArHUTHBIX KoseOaHui, QokycHoe
paccTosTHUE M ONTHUYECKAas CHUJia JIMH3BI, IPH OMHMCAHUU TMPAaBUIBLHO TPAKTOBATh (U3WYECKUN CMBICI
UCIIONB3YEMBIX BEIMYMH, UX 0003HAYCHHS U €AMHUIIBI, yKa3biBaTh (OPMYIIbI, CBA3BIBAIOIINE TAHHYIO
bu3NYECKYIO BEIUYUHY C IPYTUMU BETUYUHAMU;

OTMCHIBATh M3yYeHHbIC KBAHTOBBIC SBIIEHUS U MPOIIECCHI, UCIMONB3Ys (U3MUECKHUE BETUYHHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI W 4YacTOTa CBETAa, DHEPTUsS U HMITYJIbC (OTOHA,
NepuoJl TOJIypacnaja, SHEPrusi CBSA3M AaTOMHBIX siiep, NpPU ONMCAHUM MPaBUIBHO TPaKTOBATh
(GU3UYECKUN CMBICT MCIOJIb3YEMBIX BEJIMYWH, UX 0003HAYEHUS W €IUHUIIBI, YKa3biBaTb  (HOPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (PU3WYECKYI0 BEIUYUHY C JPYTUMHU BEIMYMHAMH, BBHIYHCIATH 3HAUYCHUE
(U3UYECKON BETMYUHBL;

aHATM3UPOBATH (PM3UUECKUE TIPOIIECCHI U SIBJICHUS, HCTIONB3Ys (PU3NUECKHE 3aKOHBIN TTPUHITUTIBL:
3akoH Oma, 3aKOHBI IIOCJIEIOBATEILHOTO W TApAJIEIHPHOTO COCAMHEHUS TPOBOJHUKOB, 3aKOH
Jlxoynsi—JIeHnia, 3aKOH SJEKTPOMArHUTHOW HWHAYKIIMH, 3aKOH MPSIMOJWHEHHOTO PaclpoCTpaHEHUS
CBETa, 3aKOHBl OTPAXXECHHUSI CBETAa, 3aKOHBI MPETOMJICHUSI CBETa, ypaBHEHWE OWHINTEHHA IS
dotodrdderra, 3aKOH COXpAaHEHHs] HHEPTUM, 3aKOH COXPAHECHHs] HUMITYJIbCA, 3aKOH COXPAaHCHHS
AJIEKTPUYECKOTO  3apsijla, 3aKOH COXpaHEHHWs MAacCOBOTO 4YHCIa, TMOCTyJdaThl bopa, 3akoH
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paZMOaKTUBHOIO paclajaa, MpH 3TOM pPa3IUYaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUECKOE BBIPAXKEHUE U YCIIOBHS (TPaHMIIbI, 00JaCTH) IPUMEHUMOCTH;

OIpeNeJIATh HANpPaBICHWE BEKTOpPA MHAYKLUMU MAarHUTHOIO II0J IPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOMUTH U OIMCHIBATh N300pakEHUE, CO3/1aBAEMOE TNIOCKUM 3€PKajoM, TOHKON JIMH301;

BBIMIOJIHATE OKCIEPUMEHTHI 10 HCCIEJOBAHUIO (DU3MYECKHX SBJICHUH M TPOLIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX, U KOCBEHHBIX U3MEPEHUI: IpU 3TOM (GOPMYIUPOBATh NpodaeMy/3agady u
TUIIOTE3y Y4eOHOro SKCIEepUMEHTa, COOUpaTh  YCTAHOBKY M3 IPEUIOKEHHOI0 000pYAOBaHUS,
IPOBOJUTH OMBIT U (POPMYJINPOBATH BHIBOJIBI,

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIE M3MEpPEHHs (PU3NYECKUX BEJIMYMH, NMPH 3TOM BBIOHMPAThH
ONTUMAJILHBIA CIIOCOO HM3MEpPEHHsT M HCIOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU MOTPEUIHOCTEH
WM3MEPEHHUI;

UCCIIeI0BaTh 3aBUCUMOCTU (DM3MYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHU: MpU
9TOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUjie TabauIl U TpaduKoOB, A€iaTh BEIBOJBI 0 pe3yJbTaTaM UCCIIEI0BaHMS;

coOmonaTh mpaBuiia 0€30MacCHOTO TPyJAa MPHU MPOBEIACHUN HCCIECIOBAHUN B paMKax yueOHOTO
IKCIIEPUMEHTa, Yy4YeOHO-HCCIENA0BAaTENbCKOM U  IMPOEKTHON  JI€ATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 00OPYAOBAHMUS,

pemaTh pacu€THBIC 3a/la4d C SIBHO 33JaHHOW (PU3MUYECKOW MOJEINbI0, MCIONB3Ys (U3NYECKHE
3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/la4l BbIOUpaTh (PU3MUECKYIO MOJIENb, BBIACIATh
¢u3nveckre BeTHUnHBI ¥ (OPMYJIBI, HEOOXOAMMEIE AJIsie€ PEHIeHHUs, TIPOBOJUTH PAacuéThl U OLIEHUBATh
peaTbHOCTh MOIYYEHHOTO 3HAaYeHUS (PU3NIECKOM BETMUNHBL

peliaTh KadyeCTBEHHbIE 3aJauyd: BbICTpaUBaTh JIOTUYECKH HEMPOTUBOPEUHMBYIO IEMOYKY
pacCyXJIeHH C OMOPON Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3HUECKUE SIBJICHUS;

UCIIOJIb30BaTh MPU PEHICHUH Y4eOHBIX 3a7a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUU IS
MOKCKA, CTPYKTYPUPOBAHMs, WHTEPIPETAlIMM W TPEJCTABICHUS Y4eOHOW W HAyYHO-TIOMYJISPHOU
uHbOpPMAINH, TOJYYEHHON M3 PA3IWYHBIX HCTOYHUKOB, KPUTUYECKH AaHAJIM3UPOBATH MOIYYaeMYIO
UH(POPMALIUIO;

OOBSCHITh TPUHIMUIIBI JEHCTBUS MAallWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, paszinyaTh
yCIOBHS UX 6E€30M1aCHOT0 UCIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH;

MPUBOJUTh NPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOBB Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKUU TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS 10 (u3MKe B MTOBCETHEBHOMN KU3HU IS
obOecrieueHrs 0€30MaCHOCTH MPHU OOpaleHUH ¢ TMpUOOpaMyd M TEXHUYECKHMMH YCTPOMCTBaMH, IS
COXPaHEHMsI 310pOBbsI U COOJIIOJICHHSI HOPM 3KOJOIMYECKOI0 TIOBEJICHNS B OKpY Kartollel cpee;

paboTtaTh B TpYIIE C BBHIMOJIHEHHEM pPa3IUYHBIX COLMATBHBIX POJEH, TUIaHUPOBATh PabOTy
TPYNIBI, PallMOHATBHO PACHPENENiITh OO0S3aHHOCTH U IJIAHUPOBATh ACSITETLHOCTh B HECTaHAAPTHBIX
CUTyallUsiX, aJeKBaTHO OIIEHWBATh BKJIAJ KaXJOr0 M3 YYACTHUKOB TPYNIbl B peEUICHUE
paccMaTpuBaeMoi poOIeMbl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne Hamvenosanue KomnuectBo OCHOBHBIE BU/IBI ACATCITBHOCTH
[IporpammHoOe conepxkanue
/1 Pas/ICiIoB 1 TEM 4acoB 00yYarOLIMXCs
y4eOHOr0 IpeIMeTa
Pa3nen 1. ®usuka u MeTOIbI HAYYHOT'O TO3HAHUSA
1.1 ®dusnka U METOJIbI 2 Odu3uka — Hayka O MpHPOJE. W3ydeHnne HayYHBIX (AMIOUPUUECKUX U
HAy4HOT'O MTO3HAHUS Hayunbsie wMeTompl MO3HAHUS TEOPETHUYECKUX ) METOOB MMO3HAHUS
OKPY>KaloIlero Mupa. OKPY>KaIOIIIET0 MHPA.
Ponb sxcniepumenTa u Teopun OO6cyx1eHue rpaHull IPUMEHUMOCTH
B IIPOILIECCE TTO3HAHUS TTPUPO/IBI. (hU3UYECKUX 3aKOHOB U TCOPHUH.
DKCIEPUMEHT B QU3HKE. Pabota B rpyrire mo moaroToBke
Monenuposanue pusngeckux KOPOTKHUX COOOIIEHU O POJIM U MECTE
SBJICHUU U nporieccoB. Hay4nsie (M3UKU B HAYKE U B MPAKTHYECKOM
runote3bl. Gusnveckue 3aKoHbI U JIEATENBHOCTH JIFOIEI.
TeopuH. I paHHIIbl IPUMCHUMOCTH JleMoHCTpalys aHaJIOTOBBIX U HU(POBBIX
(usmaecknx 3aKoHOB. IIpHHIKIT HU3MEPUTENIBHBIX TPUOOPOB,KOMITBIOTEPHBIX
COOTBETCTBHUSI. JIaTYMKOB.
Ponb u mecTo dpuzuku OcBoeH1Ee OCHOBHBIX MPUEMOB PabOTHIC
B (pOpMHPOBaHUH COBPEMEHHOM udpoBoii 1aboparopueii mo ¢pusnke
Hay4HOU KapTHHBI MUPA,
B [IPAKTUYECKOM AEATENbHOCTH JIFOJEU
Hroro no pazneny 2
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Pasznea 2. Mexanuka

2.1

Kunemaruka

MexaHn4eckoe JBHKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBrKeHus. CucreMa oTcuéra.
Tpaektopus.

[Tepemenienue, CKOpocThb (CpeaHsist
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTepUAIbHON TOYKH, UX
MPOEKIIUU Ha OCH CUCTEMBI
koopauHat. CioxeHue

MEPEMEIICHUI U CIIOKEHUE
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSMOJIMHEITHOE IBUKEHUE.

I'padmku 3aBUCIMOCTH KOOPAHHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U
repeMenieHus: MaTepUabHON TOYKHOT
BPEMEHH.

CBobosHOe najieHne. Y CKopeHue
CBOOOHOTO Ma/IeHUS.
KpuBonuHeliHOe ABUKEHUE.
JIBr>KeHHEe MaTepuaibHOM TOYKH 10
OKPY>KHOCTH C IIOCTOSTHHOUN TTOMOTYJTO
CKOpOCTBIO. YTIIOBas

CKOPOCTb, TUHEWHas CKopocTh. [lepuon u
4acToTa oOparieHus.

[eHTpOCTpEMUTEIIBHOE YCKOPEHHE.
TexHudeckue ycTponucTea u

[IpoBeaeHue FKCIEpUMEHTA: U3yUYECHUE
HEPaBHOMEPHOTO JIBUKEHUS C 1IEJIbIO
onpeaeieHuss MTHOBEHHOM CKOPOCTH;
MCCJIEIOBAHNE COOTHOILICHUS MEXTY
MyTSIMU, TTPOUJICHHBIMU TEJIOM

3a MOCJIeI0BaTEIbHbIC PABHbBIC
MIPOMEXKYTKH BPEMEHH MPU
PaBHOYCKOPEHHOM JBUKEHUU

C HaYaJIbHOM CKOPOCTBIO, PaBHOM HYIIIO;
W3y4YeHUE JBUKEHUS [IApPUKa B BSI3KOU
JKUJKOCTH; U3yYEHUE ABUKEHUS Tea,
OpOIIICHHOTO TOPU30HTAIIBHO.
OOBsIcCHEeHNE OCHOBHBIX TIPUHITATIOB
JIEHCTBUSI TEXHUUYECKHUX YCTPOMCTB, TAKUX
Kak: CIUJOMETP, LIEMHbIC U PEMEHHBIE
nepeaaun JBMKEHHUS; U YCIOBHH MX
0€30ITaCHOr0 UCIIOJIb30BaHUS B
IMOBCEIHEBHOM

JKH3HH.

Pemenne pacuéTHbIX 3a/1a4 C SBHO
3aJJaHHOM (PU3MUECKON MOEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX (OPMYIT
KUHEMATUKU,

[Toctpoenne u aHanu3 rpapuKoB
3aBUCHMOCTEH KHHEMAaTHYCCKUX
BEJIMYUH OT BPEMEHHU

JUIsl pPABHOMEPHOTO
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MPaKTHYECKOE MPUMEHCHHUE:
CIIUJIOMETD, ABUKEHUE CHAPSIOB,
LICTTHBIC ¥ PEeMEHHBIC TIEpeIaun

U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBHKCHHUS.

PacrniozHaBanue (pU3N4YECKUX SBICHUIB
Y4EOHBIX OIBITAX U OKPY’KAIOIIEH )KU3HU:
paBHOMEPHOE U

PaBHOYCKOPEHHOE MPSIMOJINHEIHOE
JBIDKCHUE, CBOOOHOE MaIEHNUE TEl,
JIBUKEHHE 110 OKPYKHOCTH.

Onucanue MEXaHUIECKOTO JBHXXCHHUA C
UCMOJIb30BaHUEM (PU3MUYECKUX BEIUYMH:
KOOpJMHATa, yTh, IEPEMEIIEHUE, CKOPOCTb,
yckopenue. Pabota B rpynnax npu
IUTAHUPOBAHUM,[TPOBEICHUH U
MHTEpIpEeTaLUU PE3yJIbTATOB OIBITOB U
aHaJIN3€ JOINOJIHUTCIIbHBIX NCTOYHHUKOB

uH(pOpMaLUU IO TEME

2.2

JnHamuka

[TpuHumn otHOCUTENBbHOCTH [ anumes.
[IepBebiit 3ak0oH HproTona. MHEpUmManbHbIe
cucreMsl orcuéra. Macca tena. Cuia.
[IpuHnun cynepno3unuu cuit. Bropoi
3aKoH HpIOTOHA 111 MaTepuabHOU
TOYKH.

Tpernii 3akoH HproToHA 1151
MaTEpHUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUSI.

Cuna tsxectu. IlepBas

KOCMHUUYCCKast CKOPOCThb.

CpaBHEeHHE MacC B3aMMO/ICHCTBYIOIUXTE].
N3yuenune 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
negopMannu; CpaBHEHUECHIT TPEHHSI TTOKOS,
Kady€HUs 1

CKOJIBXXCHUHA.

OO0bsicHenne HeBecoMocTH. [IpoBenenue
HKCIIEPUMEHTA: HCCIIEA0BAaHNE 3aBUCUMOCTH
CHUJI YIIPYTOCTH, BOZHUKAIOLIUX B IIPYKUHE

U PE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH I'yka.Bec
Tena.

Tpenue. Bunabl Tpenus (moxos,
CKOJIb)KEHUSI, KAUCHHUS).

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHMsI CKOJIbKEHUS U CHJIa

TpeHus nokosi. Koaddunment rpenus.

Cuia COIIPOTUBJICHUSA ITPU IBUKCHUN
TCJ1a B 2 KMJAKOCTH HUJIN Ia3c.
HOCTyrIaTeJ'IBHOG " BpallaTCJIbHOC

JBUKCHHE a0COTIOTHO TBEPIOTO Tea.
OTHOCUTEIBHO OCH
YcnoBus

MoOMEHT CHIIBI
BpamieHusi. Ilnedo  cumsbl
paBHOBECHUsI TBEPAOTO Tea.
TexHuueckue yCTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
MOIIHITHUKY, TBHKCHHC
HUCKYCCTBEHHBIX CITyTHUKOB

nedopMaIuu; U3y4eHue JIBIKCHUS

Opycka 1o HaKJIOHHOM IJIOCKOCTH;
MCCIIeI0BAaHUE YCIOBHM paBHOBECHUS

TBEPIOTO TEJa, UMEIOIIETO OCh

BpaICHUSI.

OObscHenue ocoOeHHOCTEN

PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBMYKCHHUS, CBOOOTHOTO
MaJIeHUs TN, TBUKEHUANIO OKPYKHOCTH Ha
OCHOBE 3ak0HOB HrI0oTOHA, 3aK0OHA
BCEMHUPHOTO TATOTCHHSI.

OOBsICHEHNE OCHOBHBIX IIPUHITUIIOB

JeNCTBUA NOMIIMITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHUS.

OOBsICHEHUE TBIKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THbIX 3a/1a4 C SBHO

3aJJaHHOM (PU3HUECKOI MOEIBIO

C UCIIOJIb30BaHHEM OCHOBHEBIX 3aKOHOBH
dbopMyn AMHAMUKH.

Pacnio3znaBanue pu3nueckux sBICHUNB
y4€OHBIX OMBITaX U OKPYXKaIoIIen

JKU3HU: UHEPLIMSL, B3aUMOJIEUCTBHUE TEI.
AHanu3 pU3NYEeCKuX MpOLECCOB U

SIBIICHUA C HWCIOJb30BAaHHUEM 3aKOHOB H
MIPUHITMIIOB: 3aKOH BCEMUPHOTO TATOTEHUS, I,
I mw I 3axkonsl HproTOHA, mNpUHIKI
CyNepIo3uIuu CHIL, TIPUHIINTL
PaBHOIIPABHOCTH UHEPIIHATIBHBIX

CHUCTEM OTCUETA
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2.3

3aKOHBI COXpAaHEHUS B
MEXaHHKe

Nmmynbsc MmaTepraibHOM TOYKH (Tena),
CUCTEMbI MaTepUabHbIX TOUEK. VIMITynbe
CWJIBI U U3MEHEHUEUMITYJIbCa Tela. 3aKOH
COXpaHEHHUs UMITyJibca. PeakTuBHOE
nBrxenue. Padora criisl. MoOIIHOCTH
CHJIBI.

Kunernueckas sneprus

MaTtepuaabHoi Touku. Teopemaod
W3MEHEHUU KNHETUYECKOW SHEPTUU.
[TorennmansHas 3HEPTHS.
[ToTeHunanpHas SHEPTHUS YIPYTO
N1e(OPMUPOBAHHON MPY>KUHBI.
[ToTenuuansHas >HEeprus Tena

BOJIM3U TTOBEPXHOCTH 3EMITH.
[ToTenuuanpHbIC U

HEeMoTeHIInaIbHbIe CUJIbl. CBS3b

paboThI HEMOTEHIMATIBHBIX CUJIC
U3MEHEHHEM MEXAHUYECKOUN dHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHNYECKON YHEPTHH.

Yupyrue u Heynpyrue

[TpoBeneHue SKCIEPUMEHTA: U3YUEHUE
abCOJIIOTHO HEYIIPYTOro yaapa

C TIOMOUIBIO JIBYX OJJUHAKOBBIX HUTSHBIX
MasiITHUKOB; HCCJIEJOBAHUECBSI3U paObOTHI
CHJIBI C I3MEHEHUEM MEXaHHYECKOU
SHEPrUM Telna

Ha IPUMEPE PACTSKEHHS PE3UHOBOTO
KIyTa.

Onenka aOCOJMIOTHBIX M OTHOCHTEIbHBIX
MOTPEIIHOCTe  M3MEpPEeHUH  (PU3NYECKHX
BEJIMYMH.

Pemenue pacy€THBIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEIIBIO

C UCTIOJIH30BAHNEM OCHOBHBIX 3aKOHOBH
dbopMyIn AMHAMHUKY ¥ 3aKOHOB COXPaHEHHS.
Pemennie kauecTBEHHBIX 3a/1a4

C ONOPOI1 Ha U3yUEHHBIE B pa3zelie
«MexaHNKa» 3aKOHbI, 3aKOHOMEPHOCTHH
¢buznyeckue sIBICHHUS.

Onucanne MEXaHNYEeCKOTO JIBUKEHUS C
UCTIOJTb30BaHUEM (DU3NIECKUX BEINIHH:

HMITYJIBC TC€JIa, KHHCTHYCCKAs SHCPIrus,
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CTOJIKHOBEHHUSI.
TexHuueckue ycTpoicTBa u
MIPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOTIEP, NPY>KUHHBIN
MHACTOJIET, IBUKEHHUE PAKET

[IOTEHLIMAJIbHAs SHEPTUsl, MEXaHUYECKast
pa0oTa, MexaHU4YecKasi MOIIHOCTb.
Ananu3 U3NYECKUX MPOLECCOB U
SBJICHUH C MCII0JIb30BAaHHEM 3aKOHA
COXpaHEHMsI MEXaHUYECKOU IHEPTHH,
3aKOHA COXPAHEHHUs UMITYJIbCa.
OOBsicHEeHHE OCHOBHBIX TPUHITUIIOB
JIENCTBUS U IPAKTUYECKOTO IPUMEHEHUS
TEXHUUYECKUX YCTPOUCTB, TAKUX KaK:
BOJOMET, KOTIED,

IIPY’KUHHBIN ITUCTOJIET.

OObsicHEHHE NBWXCHHS DPAKeT C OMOpoil Ha
n3ydeHHbIE (U3NYECKHE BEIMYMHBI U 3aKOHBI
MEXaHUKH.

Hcnons3oBanue npu nNoAroTOBKE
COOOIIEHUH O MPUMEHEHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH JIIs
MOKCKA, CTPYKTYPUPOBaHMUS,
MHTEpIIpETalMK U IPEJICTaBICHUS
uHpOpMaLUY, KPUTHUECKUH aHaIN3
noiy4yaemoit nnpopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUI, UCCIEA0BAHNN
3aBUCUMOCTEH (PU3MUECKUX BEIMYHH,
IIPOBEpKa

MPEI0KEHHBIX THIIOTE3

Hroro no pazneny
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Paznen 3. MosiekynsipHasi pu3uKa U TepMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKON TEOPHH

9

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KHUHETHUYECKON TEOPUHU U UX ONBITHOE
obocHoBaHue. BpOyHOBCKOE IBI)KCHHE.
Hubdysus. Xapakrep HOBWKCHHS |
B3aUMOJICHCTBHUS  YacTHUI[  BEIICCTBA.
Mojenu cTpoeHust ra3os,

JKUJIKOCTEH U TBEPJBIX TEI U
00BSCHEHHE CBOMCTB BEIIICCTBA

Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyi. KonnuectBo
BemiecTBa. [locTossnHas ABoraapo.
TennoBoe paBHOBECHE.

Temneparypa u €€ u3mMepeHue.

IlIxana remneparyp Llenscus.

Mopens ueaabHOTO ra3a.

OcHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETHYECKOMN

TEOPUHU UJICAIBHOIO Iasa.

AOcosroTHast TeMIeparypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
TEIIOBOT'O IBM>KCHHS YaCTHII ras3a.
[IIxana temnepatyp KenpBuna.
['a30BbI€ 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiposna.

3akoH /[aneToHa. M30mponecchl

[IpoBeneHue 3KcrIiepuMeHTa:

OIpEJIENIEHNE MaCChl BO3/1yXa

B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUI
00BbEMa KOMHATBI, IABJICHUSH TEMIIEPATYPHhI
BO3/lyXa B HEW; HCCIIEI0BaHNE 3aBUCHMOCTH
MEXly IapaMeTpaMy COCTOSIHUS
pa3peKeHHOrorasa.

OueHka aOCONIIOTHBIX YW OTHOCHUTEJIBHBIX
MOrPEIIHOCTEH HU3MEPCHHIA bu3HYECKUX

BEJIMYHH.
OOBbsicHEHHE OCHOBHBIX MPUHIIMIIOB
JeiicTBuil Tepmomerpa u 6apomerpa u
YCIIOBHIA UX O€30ITaCHOTO MCIIOJIb30BAaHUS B
IIOBCEIHEBHON

HKHU3HU.

PacnioznaBanue pu3nueckux sBJICHUNB
y4€OHBIX OIbITaX U OKPY’KAIOLIEH JKU3HU:
1 dy3us, OpoyHOBCKOE IBUKEHUE.
Omnucanue TEIJIOBBIX SIBICHUHN C
UCMOJIb30BaHUEM (PU3MUECKUX

BEJIMYMH: IaBJIEHUE ra3a, TeMIepaTypa,
CpelHss KNHETUYECKasi YHEPr s
XA0TUYECKOTO JIBUKEHHS MOJIEKYI,
CpEIHEKBAIpaTUYHas CKOPOCTb
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B UJICAIBHOM Ia3e C IIOCTOSHHBIM
KOJIMYECTBOM BEILECTBA.
I'paduueckoe npencrapieHue
H30IIPOLECCOB: U30TEPMA, U30X0Pa,
nzobapa.

TexHudeckue  ycTpoucrBa H
MIPaKTHYECKOE IIPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYII.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBIICHHH ¢ ucnonk3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBS3H CpeHEN
KMHETUYECKOM YHEPTHH TETNIOBOTO
JIBUKEHHS MOJIEKYJ ¢ a0COJIIOTHOM
TeMIepaTypou.

Pemenuie pacu€THbIX 3a/1a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCII0JIb30BAaHHEM OCHOBHBIX
nonoxeranii MKT, 3axkoHOB 1 popmyit
MOJICKYJISIPHOU (pHU3HKH.

Pabota B rpymnmnax npu riaHupOBaHNH,
MIPOBEJICHUH M HHTEPIIPETAIIUN PE3YIIHTATOB
OTIBITOB M aHAIM3E IOTOTHUTEIBHBIX
HUCTOYHUKOB

uH(pOpMaIIUU IO TEME

3.2

OCHOBBI
TEPMOJUHAMUKHU

10

TepmoauHaMuveckas cUCTeMa.
BHyTpeHHsIs sHEpTHS
TEPMOJIMHAMHYECKON CHCTEMBI 1
CIocoObI €€ N3MEHEHU.

KonnyectBo TemnoTsl u padora.
BryTpeHHss sHEPrUs 0THOATOMHOTO

HAeaIbHOTO ra3a. Buasl TeIIonepeaaiun:

TEIJIONPOBOAHOCTh,KOHBEKIIHS,
W3JydeHHE. Y AenbHas
TETIOEMKOCTD BENECTBA.

IIpoBenenne  SKCIEpUMEHTA:  U3MEpPEHUE
YAEIBHOU TEMI0EMKOCTH BELIECTBA.

Onenka aOCONMIOTHBIX M OTHOCHTENBHBIX
HOTpeHIHOCTe  U3MepeHuil  uznueckux
BEJINYMH.

N3yuenue mozeneil napoBoii TypOUHBI,
JIBUraTessl BHYTPEHHETO CTOPAHMS,
PEaKTUBHOTO JIBUTATEIIS.

OObscHEeHNE NPUHIUIIOB JEHCTBUS U

yCIIOBH 0€30I1aCHOTO UCIIOJIb30BAHUS
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KosuecTBo TEIIOTHI

IIpU TeIIonepeaaye.

[TonsiTre 00 aguabaTHOM Mporiecce.
[TepBbIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOAMHAMMKY K U30IIPOLIECCAM.
I'paduueckas naTEepIpeTanys padboThI
rasa.

Bropoii 3ak0oH TEpMOJIMHAMUKH.
HeoOpaTtumocTs npoiieccoBB
MIPUPOJE.

TermoBble MamuHbL. [ IpuHIMIIBL
JEHUCTBUS TETIOBBIX MaIIUH.
[Ipeobpa3oBanus SHEPTUNB
TEIJIOBBIX MaIIMHAaX.

Koad dunmeHT mose3Horo nericTBus
TEIUIOBOW MAaIllHBI.

Hukn Kapuo u ero koagppuueHt
IIOJIE3HOTO IEUCTBUS.
DKoJ0ru4eckue npooaemMbl
TEIIOAPHEPTETUKH.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE PUMEHECHHE:
JIBUTaTEeb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJIOIUIBHUK,

KOHJIULIUOHEP

B TIOBCEJHEBHOH KM3HH JIBHTaTels
BHYTPEHHEr0  CropaHusi,  OBITOBOIO
XOJIOAUIIBHUKA, KOHIUIMOHEPA.
Onucanue CBOWCTB TeJN H TEIJIOBBIX
SIBJICHUI C MCIIOJIb30BaHUEM
(u3MUeCKUX BEIWYHH: 1aBJICHUE ra3a,
TeMIIeparypa, KOJIMYECTBO TETIOTHI,
BHYTPEHHss SHEprus, padboTa rasa.
Pemrenue pac4€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCTIOJIH30BAHNEM OCHOBHBIX 3aKOHOBH
dbopMyIn MONEKYISIpHON PU3UKU U
TEPMOIUHAMHKH.

Pemenue kauecTBEHHBIX 3a7a4

C OIIOPOM Ha U3yYEHHBIE B pazjiele
«MonexynspHas Gpusrka u
TE€PMOJIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKUE
SIBJICHUS.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIBHBIX UCTOYHUKOB
uHpOpMaIUU IO TEME
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3.3

ArperarHble
COCTOSIHUS BELIECTBA.
da3oBble IEpexoabl

[Tapoobpa3zoBaHue U KOHICHCAITHS.
Hcnapenue u kuneHue.

AGCOIIOTHAS M OTHOCUTEIbHAS
BJI&YKHOCTB BO3/1yXxa. HachleHHsinap.
VY nenpHas TEMI0Ta HapooOpa30BaHUS.
3aBUCUMOCTh

TEMIEPATypbl KUIIEHUS OT AABJICHUS.
TBépnoe Teno. Kpucramumueckue u
amopdHbIe Tea. AHU30TPOIIUS CBOMCTB
Kpuctaiios. JKunkue

Kkpuctaiibsl. COBpeMEHHbIE

Marepuaisl. [1naBienue u
KpUCTAJUIM3aLus. Y AelibHas TEIaoTa
iasieHus. Cyomumarusi.

VYpaBHeHue TermioBoro dagaHca.
TexHudeckue ycTpoucTBa u
MIPaKTUYECKOE NPUMEHEHUE:!
TUTPOMETP U NICUXPOMETP,

KaJIOPUMETD, TEXHOJIOTHH
MIOJTyYEHUS COBPEMEHHBIX
MarepuaioB, B TOM YHUCIE
HaHOMAaTepHaJoB,

1 HAHOTCXHOJ O

[IpoBenenne  SKCIEpUMEHTA:  M3MEpPEHUE
OTHOCHUTEJILHOM BJIaKHOCTHU BO3/yXa.

Onenka aOCONIIOTHBIX U OTHOCHTEIbHBIX
NOTPEHIHOCTe  W3MepeHui  uzmueckux
BEJIMYMH.

N3ydenue CBONCTB HACHIILIEHHBIX

napoB, CIocoO0B U3MEPEHHUS

BJIQXKHOCTH

Habnroienue kunenus npu

MMOHUKEHHOM JIaBJICHUH, HarPeBaHUSU
MJIABJICHUS! KPUCTAUIMUYECKOTO BEIIECTBA.
OObsiCHEHNE TPUHITUIIOB JICHCTBUS U

YCJIOBHI 0€3011aCHOTO UCIOIB30BaHUSB
MTOBCETHEBHOM KU3HHU TUTPOMETPA,
MICUXPOMETPA, KAJIOPUMETPA.

N3yuenune TeXHOIOTHI TOTyYeHUs
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HaHOMaTEPHAJIOB.

Pemenue pacu€THeIX 3a1a4 ¢ SBHO

3aIaHHON (PU3UYECKON MOJIEITBIO

C HCTIOJIb30BaHUEM YPaBHEHUSI

TEIJIOBOTO OarnaHca.

Pemenne kaueCTBEHHBIX 3a/1a4
C OIOPOW Ha U3YYECHHBIE 3aKOHBI,

3aKOHOMEPHOCTH U (pU3NYECKHE
SBJICHUS 10 TEME.
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PacrnioznaBanue pu3N4eCKUX SBICHUIB
Y4EOHBIX OIBITAX U OKPY’KAIOIIEH )KU3HU:
negopmanus TBEPABIX TEJl, HArPEBaHUE U
OXJIQXKJIEHUE TeJl, U3MEHEHUE arperaTHbIX
COCTOSIHUI

BEIIIECTBA U OOBSCHEHHE UX HA OCHOBE
3aKOHOB U ()OPMYJI MOJIEKYJISIPHON (PU3UKH.
Hcnonb3oBanue MHPOPMAITMOHHBIX
TEXHOJIOTUH JUIsl TOUCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIUN U
npe/cTaBiIeHus HHPOPMALIUHU TIPU
[IOJIFOTOBKE COOOIEHUI O IPUMEHEHUU
3aKOHOB MOJICKYJISIPHOM (DPU3HUKU U
TEPMOJIMHAMMKH B TEXHUKE

U TCXHOJOTIHAX

Htoro no pazaeny 24
Paznen 4. DnekTpoaMHaMuka
4.1 DIIeKTpOCTaTUKA 10 OnexTpuzanys Teil. DIeKTPUIEeCKUN IIpoBeneHne  JKCIIEPUMEHTA:  M3MEPEHUE

3apsz. [[Ba Buaa dJ€KTpUUECKUX 3apsI/iOB.
[IpoBonHMKH,

JUDJIEKTPUKHU U TIOITYIPOBOAHUKH. 3aKOH
COXPaHEHMsI DIIEKTPUIECKOr03apsiza.

B3aumopeiicTBue 3apsaoB. 3akoH
Kynona. TodeuHbIi 21€KTpUYECKUN
3apsi. DAECKTPUIECKOE TTOJIE.

ANEKTPOEMKOCTH KOHJIEHCATOPA.

Omnenka aOCONIOTHBIX MW OTHOCHUTEIIBHBIX
MOTPEIIHOCTe  M3MEpeHud  (pu3muecKux
BEJINYMH.

N3yuenne npuHIMIOB NEHCTBUSA
AJIEKTPOCKOMA, JIEKTPOMETPA,

KOHJIEHCaTopa.

N3ydeHune npuHIKIOB 1EUCTBUS
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Hanpsyk€HHOCTB 371€KTPUYECKOT OO,

[IpuHIUIT Cyneprio3uIum
BJIEKTPUYECKUX MoJe. JInnuu
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTOTIOJIS.

PaGoTa cun SJIICKTPOCTATUYCCKOI'OITOJIA.

ITorennuan. Pa3HOCTh MOTEHIINAIOB.
[IpoBOHUKY W TUATIEKTPUKU B
3JEKTPOCTATUUECKOM II0JI€.
JusnekTpudeckast IpOHUIIAEMOCTb.
OnekrpoémkocTb. Konaencarop.
DIIEKTPOEMKOCThH IIJIOCKOTO
KOHJEHCAaTOpa. DHEeprus
3apsiKEHHOTO KOHJIEHCaTopa.
TexHuueckue yCTpoucTBa U
MPaKTUYECKOE MPUMEHEHHUE:
3JIEKTPOCKOII, JIEKTPOMETD,
3JIEKTPOCTAaTUYECKAsl 3aIUTA,
3a3eMJIEHHUE AIEKTPOIpUOOpPOB,
KOHJEHCATOP, KOMUPOBATbHBIN
anmapar, CTpyWHbIN IIPUHTED

Y YCJIOBUI 06€30MacHOTO MPUMECHCHUSB
MIPAaKTUYECKON KU3HH,

KOIMMPOBAJIBHOTO alllapaTa, CTpyHHOro
MIPUHTEPA.

Paccmotpenue ¢pu3nueckux OCHOBaHUN
AIEKTPOCTATHYECKOM 3alUThI U 3a3€MJICHUS
AIIEKTPOIPUOOPOB.

Pemenne pacu€THpIX 3a/1a4 C ABHO
3aJIaHHON (PU3UYECKOIN MOJICIIBIO

C HCMOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
(bopMyI1 3IEKTPOCTATUKH.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOX HA U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hr3HUECKUe

SIBJICHUS 3JIEKTPOCTATUKH.
Pacnio3naBanue pU3M4eCKuX SBICHUIB
y4€OHBIX OIBITAX U OKPYKAIOIICH KU3HU:
ANEKTPHU3ALHUS Tell,

B3aMMOJICICTBHE 3apsAI0B U OOBSICHEHUEUX Ha
OCHOBE 3aKOHOB U (opMyII
AIEKTPOCTATUKHU.

OrnrcaHue U3y4yeHHBIX CBOWCTB BEIIECTBA
Y DJIEKTPUYECKUX SIBJIICHUIC
UCIONIb30BaHNEM (DU3MUECKHUX BEIHYUH:
ANEKTPUUECKUH 3aps/,

HaHpH)KéHHOCTB QJICKTPHUYCCKOTIO IMOJIA,
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MOTEHLIMAJ, Pa3HOCTh TOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHann3 GU3N4ECKUX MPOLECCOB U

SIBJICHUM C UCIIOJIb30BAHUEM

(U3NYECKUX 3aKOHOB: 3aKOHA

COXpaHEHMUsI JJIEKTPUUECKOI0 3aps/1a,

3akoHa Kyiona.

Pabota B rpymnmax mnpu aHaimse
JIOTIOJTHUTEIbHBIX NCTOYHUKOB HH(POPMALIUU U
[IOJIFOTOBKE COOOIIEHUIO POSBICHUU
3aKOHOB 2JIEKTPOCTATUKUB OKPYKAKOLIEH
JKU3HU U TIPUMEHEHUN

UX B TEXHHUKE

4.2

ITocTostHHEII

BHCKTpI/I‘leCKI/Iﬁ TOK.

ToKH B pa3IuvHbIX
cpenax

12

DNEeKTPpUYECKUM TOK. Y CIIOBUs

CYIICCTBOBAHUA SJICKTPUUCCKOT'O TOKaA.

Hcrounuku Toka. Cuia Toka.
ITocTOSHHBIN TOK.

Hanpsixenne.

3akon OMa 1t yqacTKa LETH.
DIEeKTPUYECKOE COMTPOTUBIICHHUE.

YaenpHOE COIIPOTUBJICHUEC BCIICCTBA.

[TocnenoBarenbHOE, MapaJIEIbHOE,
CMEILIAHHOE COECIMHEHNE
IIPOBOJIHUKOB.

PaGora snekTpuieckoro Toka.
3akoH [Ixoyns—Jlenna. MomHocTh

QJICKTPHUYCCKOI'O TOKA.

[IpoBeneHmne SKCIIEPUMEHTA: U3yUEHUE
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB;
u3mepenne DJIC ucTouHnKa TOKa U €ro
BHYTPEHHETO COMPOTUBIICHHUS; HAOIIOICHNE
AIIEKTPOJIN3A.

Onenka aOCOJIIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTe  M3MEpeHud  (pu3muecKux
BEJIMYMH.

OObscHEHNE IPUHITUIIOB ACHCTBUS U

yCIIOBUH 06€30MacHOT0 MPUMEHEHHS
aMIepMeTpa, BOJIbTMETpA, peocTara,
HMCTOYHHMKOB TOKa,

AIEKTPOHArPEBATEIBHBIX U
AIIEKTPOOCBETUTENBHBIX TPUOOPOB,
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DneKTpOABMKYILAs cujla U
BHYTpPEHHEE COIPOTUBIICHHE
HCTOYHMKA TOKa. 3aKk0oH Omamis
MOJTHOH (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMbIKaHUE.

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHUBIICHUS METAJLIOB

OT TeMIIepaTypBhl.
CBepXnpoBOUMOCTb.
DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIE€KTPOHHBIX ITYYKOB.
[MomynpoBoaauku. COOCTBEHHAS U
MIpUMECHAs MPOBOJUMOCTh
MOJIypOBOIHUKOB. CBOMCTBA
p—n-niepexona.
[TonynpoBoiHUKOBBIE TPUOOPHI.
DNEeKTpUUECKUN TOK B paCTBOpax U
pacrmiaBax 3JeKTPOIUTOB.
DNeKTpoNUTUYECKast TUCCOLUAIH.
DNEeKTPOIH3.

DNEeKTPUUECKUid TOK B ra3ax.
CamocTosTenbHbIN 1
HECAMOCTOSTENbHBIN PA3PSIA.
Momnnus. 11nasma.

TexHu4eckue ycTpoicTsa u

TEPMOMETPA CONPOTUBIIEHUS, BAKYYMHOI'O
JI10J1a, TEPMUCTOPOB U (DOTOPE3UCTOPOB,

IMOJYIIPOBOJHUKOBBIXITUOA0B, I'aJIbBAHUKH.

Pemenue pacu€THpIX 3a1a4 € SBHO
3aJJaHHON (PU3HUECKON MOCIBIO

C HCITOJIb30BaHUEM OCHOBHEIX 3aKOHOBH
dbopmyi Tembl «IlocToSTHHBIT
AIEKTPUYECKUN TOK».

PacnoznaBanue ¢pu3nuecKkux sSBJICHUB
y4eOHBIX OMBITAX U OKPYXKArOIIen
JKU3HU: SJIEKTPUYECKast IPOBOIUMOCT,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOC ACUCTBHUS TOKA.

AHanmM3 3JeKTPUYECKUX SABICHUN U
MPOIECCOB B LETSIX MOCTOSHHOTO TOKAC
HCII0JIL30BAHUEM 3aKOHOB: 3ak0oH OMa,
3aKOHOMEPHOCTH TOCJIEI0BATEIHLHOTO U
napauieIbHOTOCOSAMHEHHS TTPOBOTHUKOB,
3aKOH

Jxoynsa-Jlenna.

Ornucanue U3y4eHHBIX CBOMCTB BEIIECTB
1 DJIEKTPUUECKUX SIBIICHUINC
UCIOJIb30BaHNEM (DU3HUECKUX
BEJIMYMH: JJICKTPUUYECKUH 3apsijl, CUJia

TOKa, JJICKTPUUICCKOC HAIIPAKCHUC,
SJICKTPHUYCCKOEC COIIPOTUBJICHUEC,
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MPAKTUYECKOE PUMEHEHUE!

amIepMeTp, BOJIbTMETP, PeocTaT,
UCTOYHUKHU TOKA,
3JIEKTPOHArPEBATENbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENLHBIEC TIPUOOPHI,
TEPMOMETP COIPOTUBIICHUS, BAKYYMHBII
JTOJT, TEPMUCTOPBI U (POTOPE3UCTOPHI,
MOJTYIIPOBOIHUKOBBIN JTHO],

TraJlbBaHUKa

pasHocTh noreHnuanos, JJC, paboraroka,
MOIITHOCTh TOKA.

Hcnonb3oBanue MHPOPMAITUOHHBIX
TEXHOJIOTUH TSI TOMCKA,

CTPYKTYPHUPOBAHUSI, HHTEPIIPETAIIUH U
npeCTaBICHUS HHPOPMAIIUU TIPU TIOJTOTOBKE
COOOIICHU O TPUMEHEHUN3aKOHOB
MIOCTOSTHHOTO TOKA B TEXHUKE UTEXHOJIOTHSIX

Uroro no pazneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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11 KJIACC

HanmMmeHnoBaHue
No KommuectBo TIporpaMMHOE COTepIKanHe OCHOBHBIE BUABI A€ITEILHOCTH
n/n pasziesIoB U TCM 4acoB 00y4YaroIHuXCs
y4eOHOro npeameTa
Pa3nen 1. DnekTpoauHamMuka
11 MarnauTHoe noJe. 11 ITocTosiHHBIE MATHUTBHI. [IpoBeneHune FKCIIEpUMEHTA: U3YUYECHHUE

DJIeKTpOMarHuTHas
VHYKLIUS

BzanmoeiicTBHE TOCTOSTHHBIX
Mar{HuToB. MaraurHoe 1oiJe.
BekTop MarHuTHOM MHIYKIUU.
[IpuHuun cynepno3unuu
MarHuTHBIX nojiei. JInaun
MarHuTHo uHaykuuu. Kapruna
JUHUNA MarHUTHOM MHIYKIMU TOJIS
IMOCTOSTHHBIX MarHUTOB.

MarauTHo€ 1oJje NpoBOJHUKA

¢ TokoM. KapTuHa nuHuii ”HAYKUWUH
MarHMTHOTO ITOJIS JJTUHHOT'O
MPSMOTO MPOBOJIHUKA U 3aMKHYTOT'O
KOJIBLIEBOT'O IMTPOBOJIHMKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3anmoneicTre NpoOBOJHUKOB

C TOKOM.

Cwita Amriepa, e€ MOAyJIb U
HaIpaBJICHUE.

Cuna Jlopenua, e€ Mmoaynp u
HalpaBJeHuE. /[BH>KeHne

SapH)KeHHOﬁ YaCTHUIbI

MarHUTHOTO MOJIsl KATYIIKU C TOKOM;
MCCJIEIOBAHKE JICHCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM;
UCCIIEI0BAHUE SBJICHUS
AJIEKTPOMATrHUTHON MHIYKIIHH.

OneHka aOCOMOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHHUI (PU3NIECKIX
BEJIMYMH.

OOBsiCHEHWE TIPUHITUTIOB JCHCTBYS U
yclIoBUM 0€3011acHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, JIEKTPOABUTATEIIS,
YCKOPHUTEIIEH 3JIEMEHTAapPHBIX YaCTHII,
WHIYKIWOHHOM MeYH.

Pemenue pacu€rHeix 3amau

Ha IpuMeHeHue GOpMYIT TEMbI
«MarHnuTtHoe noJjie. DJIeKTpOMarHuTHAas
WHITYKITAS.

Pelienre kauecTBEHHBIX 3a/1a4

C OIOPOW Ha U3YYECHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU U (I)I/IBI/I‘-IGCKI/IC
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B OJIHOPOJTHOM MarHMTHOM IIOJIE.
Pabota cuiel Jlopenna.

SIBreHne 351€KTPOMarHUTHOU
naaykuuu. [Totok BekTopa
MarHUTHOW MHIYKLIHH.
DIIEKTPOABUKYILASA CUJIAa UHIYKLIUH.
3aKOH AJIEKTPOMarHUTHOU
uHaykiuu dapanes.

Buxpesoe anekTpuueckoe mnosie.
DNEeKTPOABUKYIIIAs CUJIa MHAYKIIUUB
MIPOBOJIHUKE, JIBHXKYIIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MarHMTHOM IIOJIE.

IIpaBuno Jlenna.

NunykTuBHOCTD. SIBICHUE
CaMOMHYKIUU. DJNEKTPOABIKYILAsICHUIIA
CaMOUHIYKIHUU.

DHeprusi MAarHUTHOTO TIOJIs1 KaTyIIKUC
TOKOM.

DIIeKTPOMarHuTHOE TOJIE.
TexHu4eckue ycTpoucTsa u
MIPaKTUYECKOE TPUMEHEHHE:
MMOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUThlI,
AJIEKTPOJIBUTaTENb, yCKOPUTEIU
AJIEeMEHTapHbBIX YACTHII,

HHAYKIOUOHHAA IICYb

ABJIEHUS TeMbl «MarHuTHoe mnoJje.
DJIeKTpOMarHuTHasE UHIYKIUS».
Ornpenenenre HapaBJICHUS BEKTOpa
MHIYKIWHA MarHUTHOTO TOJIsL IPOBOJHUKA
C TOKOM, cuiibl AMriepau cuiibl Jlopenna.
PacnioznaBanue pu3n4ecKux siBICHUIB
y4eOHBIX OIBITaX U OKPY>KAIOLIEH KU3HU:
B3aHMMOJCHCTBHE MarHUTOB,
AJIEKTPOMArHUTHAS UHIYKIIMS, 1EUCTBUE
MarHUTHOTO T0JI Ha MPOBOJIHUK C TOKOM U
JIBHOKYILMICS 3apsi.

AHanu3 371€KTPOMAarHUTHBIX SIBJICHUIC
HCII0JIb30BAaHUEM 3aKOHA
3NIEKTPOMArHUTHOM WHJYKLHH.
Onucanue W3Y4YEHHBIX  CBOMCTB
BEIIECTB M  DJIEKTPOMArHUTHBIX
SIBJICHUH C UCII0Jb30BAHUEM

(UBUYECKUX BEIUYMH: UHIYKIIUSI MAaTHUTHOTO
noJjs, cuna Ammnepa, cuia JlopeHua,
WHJIYKTUBHOCTb KaTYIIKH, SHEPTHS
ANEKTPUIECKOTO U MAarHUTHOTOTTIOJICH

Hroro no pazneny

11
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Pasznen 2. Kosie0anus 1 BOJIHBI

2.1

Mexanuueckue n
3JICKTPOMArHUTHBIC
KoJIeOaHus

KonebarenbHas cucrema.

CBOOOIHBIC MEXaHUYECKHE
kosiebanus. ['apmonuueckue
konebanus. [lepuon, yacrora,
aMIIuTya u gaza KkoseOaHui.
[IpyXuHHBINA MasiTHUK.
MareMaTnyeckuii MassTHHK.
YpaBHEHHE rapMOHUYECKHIX
kosiebanuid. [IpeBpaiienue sHeprunmnpu
rapMOHHYECKUX KOJICOAHUSX.
KoneGaTenbHbIil KOHTYP.

CB0OOOIHBIE 2TIEKTPOMArHUTHBIE
Kosie0aHus B UA€aTbHOM
K0JIeOaTeTbHOM KOHTYpe. AHAIOTHS
MEXKTY MEXaHHUECKUMHU U
AIIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna Tomcona. 3ak0oH coXpaHEHUS
SHEPrUH B HJICATHHOM KOJIeOaTEIIbHOM
KOHTYpe.

[IpencraBieHue o 3aTyxXaroIUX
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4YeCKHe KoueOaHusl.

Pe3onanc. BeinyxaeHHbie
DIIEKTPOMArHUTHBIE KOJIEOaHUSI.
IlepeMeHHBIN TOK.

CuHyconalbHbIA IEPEMEHHBIHN TOK.

HccenenoBanue nmapaMeTpos

KoJIe0aTeIbHOM CUCTEMBI — IEPHOAA,
YaCTOTHI, aMIUTUTYABI U (ha3bl

KosieOaHui (MPYKUHHBINA W/WITN
MaTEeMaTUYECKUI MasTHUK).

HabGmomenne  3aTyxamommx  KoJeOaHWU.
HccnenoBanne  CBOMCTB  BBIHY)KICHHBIX
KoJ1e0aHuH.

HaGmonenune pesonanca. [Iposenenne
AKCIIEPUMEHTA: HCCIICOBAHNE

3aBUCHMOCTH IIEPHOAaMaIIBIX KOJICOaHH
rpy3a Ha HUTH

OT JJTMHBI HUTU M MacChl TPYy3a;
UCCIIeJOBaHHE IEPEMEHHOTO TOKAB

IeTIY U3 [T0CIIE0BATEIbHO

COCIMHEHHBIX KOHJIEHCATOPA, KATYIIKHH
pesucropa.

Onenka aOCONIIOTHBIX W OTHOCHUTEIBHBIX
MOTPEIIHOCTeH  M3MEpEeHUd  (PU3MUECKHUX
BEJIMYMH.

OObscHEHNE IPUHIUIIOB AEUCTBUS U
yCIIOBUM 0€3011acCHOr0 MPUMEHEHUS
AIIEKTPHUYECKOTO 3BOHKA, TeHEpaTopa
NEPEMEHHOT0 TOKa, TMHUN

AJIEKTpOoIepeiay.
Pemenune pacu€THbIX 3a1a4 ¢ IBHO
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MOIHOCTE IEPEMEHHOI0 TOKA.

AMIUTUTYAHOE U ICMUCTBYIOIIEE 3HAUCHUE

CHWJIBI TOKA M HAIIPSDKCHHUS.
Tpancdopmarop. [IpousBoacrao,
nepezaaya u norpediieHue
ANEKTPUYECKOUN IHEPTUU.
OKOJIOTUYECKHE PUCKHU

IIPU ITPOU3BOJICTBE FIEKTPOIHEPTHH.

Kynbrypa ucnons3oBanus
AJIEKTPO3HEPIUHU B [TOBCEIHEBHOMN
JKU3HMU.

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHUE:!
AIIEKTPUYECKUI 3BOHOK, FEHEPATOP
IIEPEMEHHOT0 TOKA, JIMHUU
JIIEKTponepenay

3aJJaHHOW (PU3MUECKON MOCIBIO

C MCITIOJIb30BaHHEM OCHOBHBIX 3aKOHOBHU
(GopMyJI, ONHUCHIBAIOIINX MEXaHHUCCKUE U
AJICKTPOMarHUTHBIC KOJICOaHN.
Omnucanyue MEXaHHYECKUX U
AJICKTPOMArHUTHBIX KOJICOAHHIC
MCIIOJIb30BaHUEM (PU3NUCCKUX
BEJIMYMH: TIEPHO U 9acTOTa
KoseOaHui, aMIInTyaa u gasza
KoJIe0aHu, 3aps)1 M CHjIa TOKa

B FapPMOHUYECKUX IJICKTPOMArHUTHBIX
KOJICOQHHSIX.

Pemenune xauecTBEHHBIX 33724

C ONOPOY Ha U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIIINE
MEXaHHYECKUE U 3JICKTPOMArHUTHBIC
KoJIeOaHHSL.

Pabora B rpynmax npu IuIaHUPOBAaHUH,
MIPOBEJICHUU M UHTEPIIPETAINH PE3yJIHTaTOB
OIIBITOB, M aHAJIM3€E JOMOJIHUTENBHBIX
HCTOYHUKOB

MH(pOpMaLIUU IO TEME

2.2

MexaHnuyeckue 1
AIEKTPOMArHUTHBIE
BOJIHEI

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopocTh pacnpocTpaHEHUsI U
JuMHa BoJIHBL. [lonepeunslie u

N3yuenue oObpazoBaHus U
pacrpocTpaHeHHs ONEPEUHbIX U
MIPOJIOJIBHBIX BOJIH.

HaGnronenue orpaskeHust
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MIPOJI0JIbHBIEC BOJHBI.
WNutepdepentius u qudpakims
MEXaHUYECKUX BOJH.
3Byk. CKOpoCTh 3BYyKa.
3Byka. Bwicota ToHa. TemOp 3Byka.
DJIEeKTPOMArHUTHBIE BOJHBI.

VcenoBus u3iydeHust
AJIEKTPOMArHUTHBIX BOJIH. B3aumHuas
opueHranus BekTopos E, B,

U B JJIEKTPOMAarHuTHOW BOJIHE.
CBolicTBa 3J1€KTPOMarHUTHBIX BOJIH:
OTpPa’KECHHUE, ITPEIIOMIICHHUE,
MoJIsIpU3aIus, T paKIus,
UHTEepEepEeHIHsL. Cxkopoctb
ANIEKTPOMATrHUTHBIX BOJIH.
[lIkama  27EKTPOMAarHUTHBIX
IIpuMeHeHne AIEeKTPOMATrHUTHBIX BOJIH
B TEXHHKE U OBITY.

[TpuHIMIIBI paHOCBSI3U U
TeneBuaeHuA. Paguonokanms.
DJEKTPOMarHuTHOE 3arpsi3HEHNE
OKPYXKaroIEeH Cpebl.

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
MY3bIKaJIbHBIE HHCTPYMEHTBHI,
yJIbTPa3ByKOBas JUarHOCTHKA

BOJIH.

B TCXHUKC U MCIUIUHC, padap,

I'poMkoCTB

U TpeIOMJICHUS], UHTEp(EepEeHITNN 1
TudpaKuyu MEXaHUYECKUX BOJIH.
HaGmtoienue cBsi3u TPOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUIUTYAON U
9acTOTOU KOJIeOaHM, 3BYKOBOTO
pe3oHaHca.

Uccnenosanue cBOMCTB
AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHUE,
MIPEJIOMIICHUE, TTOJISIPU3AIIHS,
Tudpaknus, tHTEpPEPEHITHSL.
N3ydenue ycioBuil U3nydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaluu BeKTopos E, B,

U B 3JIEKTPOMAarHUTHO BOJIHE.

W3yuenune npuMeHeHus
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE UOBITY.
OObscHEHNE IPUHIUIIOB AEUCTBUS U
yCIIOBUM 0€30M1acHOr0 MPUMEHEHUS
MY3bIKaTbHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOW THATHOCTHKH

B TEXHHUKE M MEJIUIIMHE, pajapa,
panuonpuéMHUKA, TEJIEBU30Pa, AaHTCHHBI,
tenegona, CBU-neun. Pemenne pacy€rHbix
Y Ka4eCTBEHHBIX33/1a4 C OMOPOil Ha
M3yYEHHBIE 3aKOHBI

1 3aKOHOMCPHOCTHU, OIMMCBIBAOIIIUC
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paguoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacrpocTpaHeHHE MEXaHUYECKHX U
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue MHPOPMAITMOHHBIX
TEXHOJIOTUH JUIs TIOUCKa,
CTPYKTYPHUPOBAHUS, UHTEPIPETAINU U
npe/cTaBIeHUs HHPOPMALUU

IPY MOJITOTOBKE COOOIICHUH

00 HCIIOJIb30BAHNHU SJICKTPOMArHUTHBIXBOJIH B

TCXHUKE.

VYyacTue B IUCKyCCHH

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYXAaIOIIEH Cpebl.

Pabota B rpynnax npu riaHupoBaHHH,
MIPOBEICHUY U UHTEPIPETALNN PE3YIIbTATOB
OTIBITOB M aHAJIN3€E JOMOJHUTEIBHBIX
HCTOYHHUKOB

uHpOpMaLUU IO TEMe

2.3

OnTtuka

10

I'eomeTprueckas ONTUKA.
[IpsimonHENHHOE pacIpOCTpaHEHUECBETA
B OJTHOPOJHOM cpene. JIyu cBera.
TodeuHblil HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI

oTpakeHus ceera. [locrpoenue
M300paKeHU B MJIOCKOM 3€pKaje.
[Ipenomnenue cBera. 3aKOHBI
npeaoMIIeHus cBeTa. AGCOTIOTHBIN
nokasarenb npenomieHus. [lonxoe

N3y4eHne BIEHUS MOIHOTO

BHYTPEHHETO OTPAKEHHUs, €r0

IIPUMEHEHHUS B CBETOBOJIE.

N3yuenune Mozeneit MUKpOCKOIa,
TEJECKOIIA.

[TosryueHune ciekTpa ¢ IOMOIIBIO MPU3MBI U
JupakuoHHON pemérku.M3mepenne
IIOKa3aTelsl IPEJIOMICHUACTEKIIA.
HccnenoBanue CBOWCTB N300paskeHUi
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BHYTPEHHEE OTPA’KEHUE.

[IpenenbHbIN yroj MoJHOro
BHYTPEHHETO OTPaKCHUSI.

Hucnepcus cera. CIOKHBIA COCTaB
oenoro ceera. LIBer.

Cobuparomue 1 pacceMBaroIIne JINH3bI.
Tonkas nuH3a. POKYCHOE pacCTOsSHUE
Y ONTHYECKAsi CUJIa TOHKOW JIMH3BI.
[TocTpoenune n3o0paxeHuil B
cOOMpArOIINX U PaCCEUBAIOLIUX
nuH3ax. DopMynaTOHKON JIMH3BI.
VYBenuueHue, 1aBaeMoe JIMH30M.
IIpenensl npUMEHMMOCTH
r€OMETPUYECKOM ONTHUKH.

Bonnogas ontuka. Matepdepenuuscrera.
KorepeHTHbIE UCTOUHUKH.

YcnoBust HaOIrOIEHUSI MAKCUMYMOBH
MHUHHUMYMOB

B MHTEP(EPEHITMOHHOM KapTHHE OT
JIBYX CHH(a3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxus csera. ludpaknuonnas
pemérka. Y cioBre HaOII0IEHUS TIIaBHBIX
MaKCHUMYMOB TP MaJICHUHI
MOHOXPOMaTHYECKOI0 CBETa

Ha TUPPAKITUOHHYIO PEHIETKY.

B JINH3aX.
OOBsicHEeHHE IPUHLIUTIOB ACHCTBUS U
yCJIOBUIM 0€3011aCHOr0 IPUMEHEHMS OUYKOB,
JTynsl, poToamnmapara,

IIPOEKIIMOHHOTO arniapara,

MHUKPOCKOIIA, TEJIECKOIA, BOJIOKOHHON
OIITUKH, TU(PPAKIIMOHHON PEIETKH,
HOJIIPOUIA.

Pemenne pacu€THbIX 3a1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEIIBIO

C UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOBU
(bopMyI1 TeOMETPHUUECKOM ONTUKH.
[Toctpoenue u onrcanue U300pakeHus,
CO3/1aBa€MOI'0 INIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M.

Paccmorpenue npenenos

IIPUMEHUMOCTH T€OMETPUYECKON

ONTHKH.

PacrniozHaBaHue pU3NUECKUX SBICHUIB
OMBITaX U OKPY>KAIOIIEN KU3HU:
IPSIMOJIMHENHOE pacIpOCTPAHEHUE CBETA,
OTpakeHHE, IPEITOMIICHUE,
uHTepdepeHus, nudpakuus u
MOJIIpU3alUsl CBETA, IUCIIEPCHSI CBETA.
Nzyuenue ycnoBuit HaOIIOIEHUS
MaKCHMyMOB U MUHUMYMOB

B MHTEp(EPEHIINOHHOM KapTHHE
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ITonspuszanus ceera.
TexHuueckue ycTpoucTBa u
MIPAKTUYECKOE IPUMEHEHUE:
OYKH, JTyma, (poToanmnapar,
MPOEKIIMOHHBIN anmnapar,

MHUKpPOCKOII,  TEJECKOI,  BOJIOKOHHAs
onTuka, JIu(dpakuMOHHAs  peméTKa,
MOJISIPOU T

OT /IByX CHUH()a3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

YcnoBue HAOIOICHHSI TJIAaBHBIX
MaKCHUMYMOB IpH MaICHUU
MOHOXPOMATHYECKOTO CBETA

Ha TU(PAKIIUOHHYIO PEIIETKY.
AHaIN3 ONTHYECKUX SBICHUI

C MCIIOJIb30BaHHEM 3aKOHOB: 3aKOH
NPSIMOJIMHEHHOTO PACIPOCTPAHEHUSICBETA,
3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI
MIPEJIOMJICHUS CBETA.

Onwucanue ONTUYECKUX SBICHUIC
MCTIOJIb30BaHUEM (DU3HUYECKIX

BEJIMYMH: (DOKYCHOE PACCTOSIHHE U
OIITUYCCKAas CUuJjia JUH3bI

Hroro no pasaciny

24

Pa3nea 3. OcHOBBI cTieNNATBbHOI Teopuu OTHOCUTEILHOCTH (1asiee — CTO)

3.1

OCHOBBI CIIEIHATBHOI
TEOPUU OTHOCUTENHEHOCTU

4

['panu1Bl TPUMEHUMOCTH

KJIaCCUYECKOI MEXaHHKH.

ITocTynatel cienuatbHOU TEOPUHU
OTHOCUTEIIbHOCTH: UHBAPHUAHTHOCTh
MOJIYJIsI CKOPOCTH CBETa B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTENLHOCTD

OJIHOBPEMEHHOCTH. 3aMe/JICHUE

BPEMCHH 1 COKPALICHUC NJINHBI.

Pemenne xauecTBEHHEBIX 33124

¢ oropoii Ha uzydeHHsie MocTynaTeiCTO.
Hcnonk3oBanne nHOOPMAIIMOHHBIX
TEXHOJIOTHH 115 TTONCKA,
CTPYKTYpPUPOBAHUS, HHTEPIIPETAIIUN U
MpeACTaBICHUS HHGOPMAITIHU TIPU
MOATOTOBKE COOOIIEHU O TpaHUIaX
IIPUMEHNMOCTH KJIACCUYECKON

mexaHuku 1 ocaoBax CTO
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OHeprus U UMIYJbC
peNATUBUCTCKON YacTulpl. CBs3b
MAacChl C PHEPrUel U UMITYJIECOM
PEIATUBUCTCKOMN

YaCTULIbI. DHEPIHsl OKOs

Hroro no pazneny

Pasznen 4. KBanToBas ¢puzuka

4.1

JJIeEMEHTHI KBAHTOBOU
OIITUKHU

®otonbl. Popmyna [li1anka cBsa3u
9HEpruu GOTOHA C €r0 YaCTOTOM.
DHeprus 1 UMITYIIbC POTOHA.
OTKpBITHE U UCCIIEIOBAHHE
dororddexra. OmbiTel AT
CroneroBa. 3akOHbI
dororddekra. YpaBHeHHE

OuHmTeina ans pororddekra.

«Kpacnas rpanuna» potodaddekra.

Jasnenue ceeta. OnbIThI

I1.H. JIeGenesna.

XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpoucTBa u
MPaKTUYECKOe IIPUMEHEHUE:
¢doTORIEMEHT, POTOIATUHK,
coJIHEe4Has O6arapesi, CBETOINO0/]

Ha6monenue gporoaddexra

Ha YCTAaHOBKE C IMHKOBOM IUIACTUHOM.
UccnenoBanue 3akOHOB BHELITHETO
dboTtodrddekra.

OOBbscHeHrEe OCHOBHBIX PUHIIUIIOB
JIEMCTBUS TEXHUYECKUX YCTPOUCTB,

TaKHUX Kak: ()OTOAIEMEHT, (DOTOJATIHK,
COJITHEYHAst OaTapesi, CBETOIUOT; U YCIOBHIA
ux 0€30MacHOr0 MPUMEHEHHSIB TPAKTUYECKON
KU3HH.

Pemenue pacu€THeIX 3a1a4 ¢ ABHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C HCTIOJIb30BaHMUEM OCHOBHBIX 3aKOHOBHU
(dbopMyI1 KBAHTOBOI ONITUKHU.

Pelienne kauecTBEHHBIX 3a/1a4

C ONOPOW Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOU OMTHUKH.
Pacno3naBanue ¢puznueckux ssBICHUN

B yUEOHBIX OTBITaX:
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dorosnexTpudeckuit 3 ek, cBeToBoe
JIaBJICHHUE.

OmnucaHne U3y4eHHBIX KBaHTOBBIX
SIBJICHUI 1 TIPOLIECCOB

C UCIOJIb30BaHNEM (DPU3NYECKUX BEJINYUH:
CKOPOCTb 3JICKTPOMAarHUTHBIXBOJIH, JUTHHA
BOJIHBI U 9aCTOTa CBETA,

SHEPTUs U UMITYJIbC (OTOHA

4.2

Crpoenue atoma

Mouens aroma ToMmcona. OnbITEI
Peszepdopaa o paccesHuio

a-dyactul. [Inanerapnas moaenn
aroma. [Tocrynatel bopa.

Wznyuenue u noriouieHue GoTOHOBIPU
Iepexo/ie aToMa ¢ OAHOTO YPOBHS
SHEPruu Ha Apyrou. Buasl cekTpos.
CnekTp ypoBHEH 3HeprumaToma
BOJIOPOJA.

BonnoBrsle cBoiicTBa uacTuil. BomHbiae
bpoina. KopnyckynsipHo- BOJIHOBOM

Jyallu3M.

CnoHTaHHOE U BBIHYXJICHHOE
U3IIy4EHHUE.

TexHudyeckue yCTpolcTBa W
MIPaKTUYECKOE [IPUMEHEHUE:!

CIIEKTPAaJIbHBIN aHAJIN3
(CTIEKTPOCKOIT), Ta3ep, KBAHTOBBII
KOMITBIOTEP

Wzyuenue moaenu onbita Pesepdopa.
[TpoBeneHME SKCTIEpUMEHTA

Mo HaONIOACHUIO JIMHEWYaTOro  CIHEKTpa.
Ouenka aOCONIOTHBIX M OTHOCHUTEIIBHBIX
MOTPEITHOCTEH  M3MEpPEeHHH  (PU3MUECKHX
BEIUYHMH.

N3yuenune monenu aroma: ToMcoHa,
MJIaHETApHOU MOJIENTM aTOMa, MOJIeJTuaToMa
bopa.

N3yuenue ciekTpa ypoBHEH SHEprunaToma
Boiopoaa. OObsICHEHNE TPUHIUIIOB

JIEUCTBUSI M YCIIOBHI 6€301acHOTO
MIPUMEHEHUS

CIIEKTPOCKOI1a, JIa3epa, KBAHTOBOTO
KOMIIbIOTEpA.

Pemenne xauecTBEHHBIX 33124

C OMOPO Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe

sByIeHUS 110 TeMe «CTpOCHHE aToMa.
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PacrnioznaBanue puU3N4ECKUX SBICHUIB
y4€OHBIX OIBITAaX: BO3HUKHOBEHHE
JIMHENYATOro CeKTpa U3JIy4eHUs.

AHanu3 KBaHTOBBIX IIpoLECCOB U
SIBIICHHUH C UCIIOIL30BaHHEM

nocrynaroB bopa

4.3

ATOMHOE S1p0

DKCTIEPUMEHTBI, TOKA3BIBAIOIIHEC
CJIO’)KHOCTB CTPOEHHUS sipa.
OTKpBITHE PAIHOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIpEe/IeNIEHUI0 COCTaBa
PaZOaKTUBHOTO U3TYYCHHUS.
CaoiicTBa anbda-, 6era-, raMma-
u3ny4deHus. Bnusuaue
PaZOaKTUBHOCTH HA KUBBIC
OpTaHU3MBlI.

OTKpBITHE IPOTOHA U HEHUTPOHA.
Hyxnonnas moaens sipa
I'eiizen0Oepra-lBaneHko.

3apsn aapa. MaccoBoe yucio sjpa.
N3oTombl.

Anbda-pacniaz. INEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
u3yyeHue. 3aKoH paAoaKTUBHOTO
pacmaja.

DHeprus CBS3U HYKJIOHOB B sIJIpe.
SlnepHble CUIIBL.

W3yueHne 3KCIIepUMEHTOB,
JTOKa3BIBAIOIINX CIOKHOCTH CTPOCHUS
aTOMHOTO SJIpa.

UccnenoBanue TpekoB vacTHil (1Mo
rotoBeiM (hoTorpadusim). Mzyuenue
SIICPHBIX CHUJI, SIIEPHBIXPEAKIIUI
CHHTE3a U pacraja, TEPMOSICPHOTO
CUHTE3a.

W3yueHre HYKJIOHHOW MOJICITH sIpa
I'eiizenOepra-lBaneHko.

OObscHeHne ycTpoNCTBa U
MIPUMEHEHHUS JT03UMETPa, KaMephl
Bunbcona, ssgepHoro peakropa,
aTOMHOI OOMOBI.

Pemenue 3aau ¢ onopou

Ha TOJy4YeHHbIE 3HAHUS, B T.4. O 3apsiieu
MacCOBOM YHCIIE SIpa.

Pacno3naBanue ¢pu3nyecCKuX SBICHUIAB
YUeOHBIX OIBITaX U B OKPYKAIOMICH JKU3HU:
€CTECTBEHHAs M UCKYCCTBEHHAs
pPaInoaKTUBHOCTE.
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Hedext maccol spa.

Snepuble peakuuu. Jlenenue wu
CUHTE3 S/1ep.

Snepusiii  peaktop.  TepmosiaepHbIN
cuHre3. [IpoGneMbl ¥ TNEPCHEKTHUBHI
AJIEPHON SHEPIeTUKH.

OKOJIOTMYECKUE  acCleKThl  SACPHOM
SHEPTeTUKHU.

OnemeHTapHble  4YacTulbl.  OTKpbITHE

MO3UTPOHA.
MeToan1 HAOIIOACHHS U
pEerucTpanuu IEMEHTAPHBIX
YaCTHII.

OyHAaMEHTAIbHBIE
B3auMOJACHCTBUSI. ENMHCTBO
($u3nYeCcKOil KapTUHBI MUpA.
TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
JIO3UMETP, KaMepa BusnbcoHa,

SJIepHBIN peakTop, aroMHas ObomOa

Ornucanue KBaHTOBBIX SIBJICHUM U MPOIECCOB
C UCIOJIB30BaHUEM (DHU3UYECKUX BEITUYMH:
MepUO/I TTOTypaciajia, SHEPrus CBSI3U
aTOMHBIXSIIED, JEPEKT MaCCHI sIpa.
AHanu3 npoieccoB U SIBJICHUH C
HCITOJIb30BaHNUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUsI
AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHUsI MaCCOBOI'0 YHCIIA,
noctynatel bopa, 3akon
paaroaKTUBHOIO pacnaja.

VYuacTtue B paboTe Kpyriioro croja
«DyH1aMeHTaIbHbIE B3aUMOJICHCTBUA.
EnuHCcTBO u3rdecKkoil KapTUHBI MEPay.
Hcnons3oBanne nHOOPMATMOHHBIX
TEXHOJIOTHH JIJISI TIONCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUU U
MpeACTaBICHUS HHGOPMAITIHU TIPU
MIOJIFOTOBKE COOOIIEHUI O TPUMEHEHUH
3aKOHOB KBAaHTOBOM (DU3UKU B TEXHUKE U
TEXHOJOTHX, YKOJIOTHUECKHX

aCIEKTax SACPHON YHEPTrEeTUKH

Hroro mno pasaeny
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Pa3nes 5. Di1eMeHTBI aCTPOHOMHUH U ACTPOPU3UKHU

5.1

DJIEMEHTHI
ACTPOHOMHHU U
actpou3uku

7

Dtanbl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU.

Bun 3Bé3anoro ne6a. Co3Be3nus,
SIpPKUE 3BE31bl, IUITAHETHI, UX BUIANMOE
JIBHJKEHHE.

ComHeyHas cucTeMa.

Comnne. CojlHEUHasT aKTHBHOCTb.
Uctounuk snepruu CosHua u 3BE31.
3BE3bI, X OCHOBHEIC
XapakTepucTuku. [narpamma

((CHGKTpa.HI)HHﬁ KJ1aCC — CBETUMOCTbB».
3Bé3I[I)I IJ1aBHOM II0C/IE0BATEILHOCTH.

3aBUCHUMOCTh

«Macca — CBETUMOCTb» JUIsl 3BE3]1
IJIABHOM MOCJIE0BATEIbHOCTH.
BryTtpenHnee crpoenue 3B€37.
CoBpeMeHHbIE IPEJCTABICHUS O
IIPOUCXO0KICHUH U IBOJIFOLIUN
ConHua n 3B€31. JTalbl )KU3HU
3BE3].

Mneunsiii [Iyts — Hama ['amakTuka.
[Tonoxxenue u nuxenure CoyHIaB
l"ayjakTuke. TUIBI ranakTUK.
PanuoranakTuky U KBa3apsbl.
YEpHble IBIPHI B AAPAX TANAKTHK.

[ToaroroBka coobuiennii 06 3Tanax
pa3sBUTHSI aCTPOHOMMH, O IPUKJIIAJHOMHU
MHUPOBO33PEHYECKOM 3HAUEHHH
aCTPOHOMHH, O METOJIaX MOJyUYECHHUs
Hay4YHbBIX aCTPOHOMMYECKUX 3HAHUMH,
OTKPBITUSAX B COBPEMEHHOM aCTPOHOMUH.
N3yuenue COBpEMEHHBIX NPEACTABICHUHN O
HPOUCXO0XKACHUH HIBooLuu ColHLa U
3BE3I.

M3yueHne TUIIOB rajlakTHK, paJlOralakTUK
U KBa3zapoB. M3yueHue ABMKEHUS
HEOECHBIX TeJ, IBOJIIOLIMU 3BE3] U
BcenenHol, npoueccoB, IPOUCXOASIINX B
3BE3/1aX,B 3BE3AHBIX CUCTEMAX,

B MEKTAIAKTUYECKOM Cpejie, MacITaOHOM
cTpyKTypbl Beenennoif. O0ObsicHeHNE
pacmnpenusi BceneHHolHa OCHOBE 3aKOHA
Xab0ma.

[TonroroBka K 00CYX/I€HNIO HEPEILIEHHBIX
npobsiem actponomuu.lIposenenue
Ha0JII0/IEHUI HEBOOPYKEHHBIM TJ1a30M

C UCIIOJIb30BAHUCM KOMIIBIOTCPHBIX
HpI/IJ'IO)KeHI/Iﬁ JJI1 OIPCACIICHU A
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Bcenennas. Paciiupenue
Bceenennoii. 3akon Xab0a.
Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PenukToBoe
U3JIy4YCHHE.

MacirabHasi CTpyKTypa
Bcenennoii. MeTaraimakTuka.
Hepeménnsie mpoOaembI
aCTPOHOMHUHU

[IOJIOKEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOTO MOTyIapusu
SIPKHE 3BE3BI.

[TpoBenenue Habr0AeHMI B TeneckonJlyHbl,

maneT, Miteunoro Ilyru.
VY4actue B JUCKYCCHM O HEPEIIEHHBIX
npobiemMax aCTpOHOMUH

Hroro no pasaciny

Paznen 6. O6001maromee NoBTopeHue

6.1 Oo6ob611aromiee
MTOBTOPCHHE

O06obmeHne u  cucTemMaTu3anus
COJZIepKaHus Pa3elioB Kypca
«MexaHHKay, «MonexyisipHast
¢u3KKa U TEpMOAMHAMUKAY,
«OnektponuHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CIIELIUAIBHON TEOPUH
OTHOCUTEJIbHOCTH,

«KBantoBass  gusuka», «DJIEMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Posnb ¢pu3uku u acTpoHOMUU B
SKOHOMHUYECKOM, TEXHOJIOTHUCCKOM,
COLIMAJILHON U ATHYECKOH cepax
JIESTEIIBHOCTH YEJI0BEKA, POJIb U MECTO
(bU3UKU ¥ aCTPOHOMHUU

B COBPEMEHHOW HAYYHOU KapTHHE

MUpa, 3Ha4YeHHE ONHUCATEIbHOM,

VYyacTue B IUCKYCCHU O POJIN (PU3UKUH
aCTPOHOMUH B Pa3IUYHBIX chepax
JIEATCILHOCTH YSJIOBEKA.

[Toaroroska cooOLIEHUN O MECTE
(U3UYECKOI KapTUHBI MUPA B Py
COBPEMEHHBIX IPEICTABICHUN

0 MPUPOJIE.

BrimonHenune y4eOHBIX 3aaHHH,
JIEMOHCTPUPYIOLIMX OCBOCHUE
OCHOBHBIX TTOHSTUH, (PU3UUECKUX
BEJIMYMH U 3aKOHOB Kypca ¢pu3nknl0—
11 xnaccoB
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CHUCTEMaTU3HPYIOLIEH,
O00BSCHUTEIBHON U
MIPOTHOCTUYECKOHN () YHKIIHIA
buznueckoil Teopuu, pob
¢du3nveckoil Teopun B
(bopMHpOBaHUY TIPEACTABICHUI

0 (hu3HUecKOl KapTUHE MHUPa, MECTO
¢bu3nyecKoil KapTUHBI MHpa

B 00111eM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHbIX

MPEJCTaBICHUIN O IPUPOJIE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 [TPOTPAMME
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