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Pabouass mporpamma mo yueOHomy mnpeamery «Dusuka» (0a30BBIM YpPOBEHB) (MpeAMETHas
obnacte «EcTecTBEHHO-HAyYHBIC MPEIMETBI») BKIIOYACT MOSCHUTEIBHYIO 3aIllMCKY, COJCp)KaHue
oOydueHusl, TUIAHUPYEMBbIC pE3YNIbTAaThl OCBOCHUS TMpOTpaMMbl 1O  (PHU3MKE, TEMaTUYECKOe
IJIAHUPOBAHUE.

MHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o usmke 6a30BOr0 YpOBHS Ha ypOBHE cpeHero odmiero oopa3zoBanuspazpaboTana
Ha OCHOBE TMOJIOKEHUM H TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOU
nporpaMmsl, npenacraBieHHbix B PI'OC COO, a takxke ¢ yuérom paboueil mporpaMMbl BOCIUTAHUS U
KOHLENIMU TMpenojaBaHusi ydeOHoro mpenmera «®dusmka» B 00pa3oBaTeNbHBIX OpPraHU3ALUSAX
Poccuiickoit @enepanuu, peaau3yonux OCHOBHbIE 00pa30BaTEIbHbIE POTPaAMMBI.

Conepxanue mporpaMMmbl 1Mo (U3MKE HAMpPaBJICHO Ha (POPMUPOBAHUE ECTECTBEHHO- HAYYHOU
KapTuHbI Mupa oOydaromuxcsi 10-11 xmaccoB mpu oOydeHnn wux ¢u3uke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-/EATEIbHOCTHOrO mnojaxona. IIporpamma no ¢usmke cOOTBETCTBYET TPeOOBAHUIM
OI'OC COO K nIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpeIMETHBIM pPE3yJbTaTaM
oOyueHusi, a TaKXK€ YYUTHIBA€T HEOOXOAMMOCTh pealH3aliil MEXIPEIMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO- HAyYHBIMHM y4e€OHBIMU IpeameTamMu. B Hell ompezenstorcs OCHOBHBIE LENH U3y4eHUs
¢bu3MKM Ha ypoBHE cpeaHero oOuiero o0pa3oBaHUS, IUIAHUPYEMbIE PE3YyIbTaThl OCBOEHUS Kypca
(GU3MKK: INYHOCTHBIE, METANPEMETHBIE, TPeIMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMma no (u3uke BKIHOYAET:

IUTAHUPYEMbIE pe3yibTaThl OCBOEHMsS Kypca (M3MKM Ha 0a30BOM YpPOBHE, B TOM 4HCIE
IIPEMETHBIE PE3yJAbTaThI 10 T01aM 00yueHHs; cojiepxkaHue yueOHoro npeamera «Pu3nKa» 1o rojam
0oOy4eHwHs.

dusnka Kak Hayka o Hamboyiee OOIMX 3aKOHAX IMPHUPOJBI, BBHICTYMas B KayecTBE Y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHHMH 00 OKpYyXKarolleM MHUpe.
[IkombHBIA  KypC ((N7IZ1N’ — cHUCTEMOOOpa3yIONINii IJI1 €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SBICHHUH, H3ydaeMbIX
XUMueH, Ouonoruer, Qusmyeckor reorpadueii m acrpoHoMmmei. Mcmonap30BaHME W aKTUBHOE
IIpUMEHEHHE (U3MUYECKUX 3HAHUH OIpelelsieT XapakTep U pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe SHEpreTuKH, TPAHCIOPTA, OCBOEHHS  KOCMOCA, IIOJYy4eHHs  HOBBIX  MaTEpUAJIOB C
3aJaHHBIMM  CBOMCTBAaMH W  Jpyrux. M3ydyeHue GU3MKM BHOCUT OCHOBHOM  BKJaJX B
¢dopMupoBaHME  €CTECTBEHHO-HAy4yHOM  KapTMHbI  MHpa  oOywaromuxcs, B (popMupoBaHue
YMEHUI NPUMEHSTh Hay4yHbIH METO/ NMO3HAHUS P BBIIOJHEHUH UMUY4YEOHBIX UCCIIEI0OBAaHHM.

B ocHOBy kypca ¢u3uku Uis ypoBHsI cpeiHero oOmero o0pa3oBaHMs IOJIOKEH P UICH,
KOTOpPBIE€ MO’KHO pacCMaTpUBaTh KaK IPUHIIMUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBISETCS JIOTUYECKM 3aBEpIIEHHBIM, OH
COJICPXKHUT MaTepuajg U3 BCeX pa3ieioB (U3UKH, BKIIOYAET KaK BOIPOCHl KJIACCUYECKOW, TaK U
COBpEMEHHOM (pU3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (U3MKM OOBEAMHEH BOKPYT
¢u3nueckux teopuil. Benymum B kypce siBisiercs (GOpMUPOBAHHME MPEACTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeanosaraeT HCMOJb30BaHHE TI'yMaHUTApHOTO
NoTeHIMana (GU3NYecKol HayKH, OCMBICICHHE CBSA3M Pa3BUTUS (U3MKH C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHU.

Hoes npuxnaonou wnanpasnennocmu. Kypc ¢uszuku mnpenmonaraeT 3HaAKOMCTBO C IIHPOKUM
KpYroM TEXHUYECKHUX U TEXHOJIOTMUECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUIN 3aKOHOB.

Hoes  oxonoeuzayuu  peanusyeTcs TIOCPEACTBOM  BBEACHHUS DJIEMEHTOB  COJEpKaHUS,
MOCBSIIEHHBIX HKOJIOTHYECKUM IpoOJieMaM  COBPEMEHHOCTH, KOTOpPBIE  CBSI3aHBIC pa3BUTHEM
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TEXHUKH W TEXHOJIOTHH, a Takke OOCYXKIEHHUS TpoOJIeM palMOHAIBHOTO MPHPOJIOTIONL30BAHUS
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepxHEBBIMU JJIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS
ABIAIOTCS  du3nyeckue  Teopur  (popmupoBaHME — MPEACTABICHUN O CTPYKTypE MOCTPOCHHS
¢dusnueckoil TeopuH, POIM  (PYHIAMECHTAJIBHBIX 3aKOHOB ¥ TMPHHIMIIOB B COBPEMEHHBIX
MIPEJICTABJICHHUSIX O MPUPOJIC, TPAHUIIAX TIPUMEHUMOCTH TCOPHH, JIJIsl OIMCAHUS €CTECTBEHHO-HAYUHBIX
SIBJICHUH ¥ TIPOIIECCOB).

CHCTeMHO-ISTEIILHOCTHBIA TOJX0J B Kypce (U3HKH pean3yeTcsl MPEeXJe BCEro 3a CYET
OpraHU3aIiK dKCIICPUMEHTAIBHOH JesITeTbHOCTH oOydatomuxcs. [[ist 6a30Boro ypoBHs Kypca Gpu3uku
— 9TO HCIOJIb30BAHUE CHUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPHMEHTOB U J1a00OPATOPHBIX
paboT, KOTOphIE B MporpaMMe Mo (pu3uke 0ObeTMHEHBI B OOIMINN CIIUCOK YYCHHYECKUX MPAKTHUYECKUX
paboT. BblieneHue B yka3aHHOM I€peyHE JIaOOpaTOpHBIX padbOT, MPOBOJUMBIX i KOHTPOJS U
OIIGHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OOpa30BaTEeNbHOTO TpoIllecca HCXOIsS M3 OCOOCHHOCTEH
IUTAHUPOBAHUS W OCHAIICHHWS KaOwHera ¢u3ukd. [lpu dToM oOecredmBacTCsl OBJIAJICHHE
OOyJaIONUMUCST YMEHUSMH TIPOBOJIUTH KOCBEHHBIC W3MEPCHHUS, WCCICAOBAHUS 3aBHCHMOCTEH
(U3HYECKUX BEITUYHH U TIOCTAHOBKY OIIBITOB ITO MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bonpimoe BHUMaHue yaensieTcs penieHUI0 Pacu€éTHBIX U Ka4eCTBEHHBIX 3ajaad. [lpu sTom st
pacUéTHBIX 3aJa4 MPUOPUTETOM SBISIOTCSA 3aJaddl C SBHO 33JaHHOW (PH3UYECKOH MOJICIBIO,
MTO3BOJISIFOIIME TIPUMEHSTh U3ydeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jeia Kypca, Tak
W HWHTETPUPYSA 3HAHUS W3 Pa3HbIX pasfenioB. s KadecTBEHHBIX 3a7ad MPUOPHUTETOM SBIISIOTCS
3aJlaHUsl Ha OOBSICHCHHE MPOTEKaHWs (U3NICCKUX SBJICHUU W TIPOIECCOB B OKPYXKAIOMICH KU3HH,
TpeOyrorre BEIOOpa GU3NISCKOM MOJICITH JUTSl CUTYaIlUH TIPAKTHKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanmsimu GI'OC COO k mMaTepHabHO-TEXHHYECKOMY O00ECIEeYCHHIO
y4eOHOTO Tporiecca 0a30BbIii YpOBEHb Kypca (HM3UKH Ha ypOBHE CpeaHEro odmiero oOpa3oBaHHS
JOJIKEH U3y4aTbCs B YCIOBUAX MPEIMETHOrO KaOuHeTa GU3MKH WIHA B YCIOBUSAX HHTETPHUPOBAHHOIO
KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO ITKIa. B kabuHeTe hu3uKu J0KHO OBITh HEOOXOAMMOE
nabopatopHoe 00OpyIOBaHUE AJISl BBHIMOJIHEHUS YKa3aHHBIX B MpOrpaMMe Mo (PU3UKE yYEHHMUECKHX
MPaKTUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000PYI0BAHHUE.

JlemoHcTpalmoHHOe 000pyaoBaHue GOpMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIIbHOMN
JOCTaTOYHOCTHU u  obecrieynBaeT MOCTAaHOBKY  IEPEUYUCIICHHBIX B MporpaMme no (usuke
KITFOYEBBIX JEMOHCTPALUN I WUCCIIETOBAHUS M3y4aeMbIX SIBICHUN U MPOIECCOB, IMIMPHUYECKUX U
(GyH1aMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe o0opynoBaHHe JUIsl YUEHHYECKUX MPAKTUYECKUX padboT popMupyeTcss B BUIEC
TEMaTHYEeCKHX KOMIUIEKTOB U oOecrieunBaeTcs B pacu€re OJTHOT0 KOMILUIEKTa Ha JBYX O0y4aromuXxcs.
Temarnueckrue KOMILIEKTHI JA0OPATOPHOTO 000PYAOBAHUS IOJKHBI OBITH MOCTPOESHBI HA KOMILJIEKCHOM
WCIOJIb30BAHMN AHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIbHBIX
CHCTEM B BHUJIe HU(POBBIX Ta0OPATOPUIA.

OCHOBHBIMU LIETSIMU W3YydeHUs (HU3UKH B 001IEeM 00pa3oBaHUU SABISAIOTCA: (PopMHpOBaHHE

HMHTEpeca U CTPEMIJICHHUS OOYyYaroIIMXCs K HAyYHOMY H3YUEHUIO
MIPUPO/IbI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BHUTHE TPEJICTABICHUI 0 HAYYHOM METOJie MO3HaHUS U (OPMUPOBAHUE UCCIEIOBATENHECKOTO
OTHOIICHUS K OKPYXKAIOIINM SBIICHHSIM;

(dhopMHUpOBaHHE HAYyYHOTO MHPOBO33PEHMSI KaK pe3y/lbTaTa U3yueHUsI OCHOB CTPOSHHUS MaTEepUH
1 (hyHITaMEHTAIIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHHEe YMEHUH OOBSACHATH SIBICHUS C HCIOJIb30BaHUEM (U3MUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopMHUpOBaHHE TPEICTABICHUA O PONHM (DU3MKHU ISl Pa3BUTUS APYTUX ECTECTBEHHBIX HAyK,
TEXHUKH W TEXHOJOTHH.

JlocTmkeHne HJTUX Leled oOecreymBaeTcsl pEIIeHWEeM CIEIYIOIIMX — 3a/ayB Mpoliecce
M3Yy4eHHUs Kypca (pU3UKU HA yPOBHE CPEAHETO 0OIIeTro 00pa3oBaHuUs:

HpI/IO6peTCHI/IC CHUCTEMBI 3HaHUN 00 O6H.[I/IX (I)I/ISI/I‘-IGCKI/IX 3aKOHOMCPHOCTAX, 3aKOHaX, TCOPUIX,
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BKJIIOYAss MEXAaHUKY, MOJCKYIAPHYIO (PU3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U SJIEMEHTHI
actpodusuku;

(dbopMupoBaHHE yMEHUH NPUMEHSTHh TEOPETHYECKHE 3HAaHUS s OOBSICHEHUS (U3NYECKUX
SBJICHUHU B TMPUPOJEC M JUISl TMPUHITHS TPAKTUYECKUX PELICHUUB MOBCEIHEBHON KU3HMU;

OCBOEHHUE CIIOCOOOB pellIeHUs Pa3IMYHbIX 33/]1a4 C BHO 3a/laHHOM (U3MYecKOl MOJEIbI0, 3a/1a4,
[10/Ipa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/IaHUE (PU3NUECKON MOJIEIH,a/IEKBATHON YCIOBUAM 3a]1a4H;

MOHUMaHWe (U3MYSCKUX OCHOB W MPHUHIMIIOB JECHCTBUS TEXHHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOUIYIO CPEAY;

OBJIQJIECHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAaHUSA U TPOBEACHUA  (PU3MUECKUX
OKCTIIEPUMEHTOB, AaHaIM3a W HWHTEpOpeTanud WHPOPMALUH, ONpPEACTICHHUS JJOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yibTaTa;

CO3/IaHME YCJIOBHMHM JUIA pa3BUTHS YMEHUH MPOEKTHO-HCCIENOBATEIBCKOM, TBOPUYECKOM
NeSITEIbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi YpOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHMUsi OTBOJAUTCS
136 wuacoB: B 10 kmacce — 68 wyacoB (2 waca B Hememo),B 11 kmacce — 66 wacoB (2 gaca B
HEJIEIIO).

OO0P yka3pIBarOTCS B MOYPOYHOM IIJIAHUPOBAHUM MPENOAABATENS.

COIEPXAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOIbl HAYYHOT0 MO3HAHUS
®usuka — Hayka o mpupone. HaydHnble MeTOABI MO3HAHUS OKpYyXkaromero mupa.Posib
AKCIIEPUMEHTA U TEOPUU B MPOLIECCE MMO3HAHUS IPUPOIbL. DKCIIEpUMEHT B (pusnke.MoaenupoBanue
(bu3mIeCKux SBJICHUM W TIPOIIECCOB. Hayynpie = rumotessl.
Ouznyeckue 3aKOHbI M TEOPHH. ['paHUIIBI TPUMEHUMOCTU (Qu3ndeckuX 3aKoHOB.IIpuHIHT
COOTBETCTBHUSI.
Ponb u Mecto ¢usuku B popMHpPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI MHUPa,B
MPAKTUYECKOU JACSATEILHOCTHU JIIOACH.
Jlemoncmpayuu
Amnanorosble 1 IU(POBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znea 2. MexaHuka
Tema 1. Kunemamuka

Mexanuueckoe nBmwxkeHre. OTHOCHTEILHOCTh MEXaHMYECKOTO nBIKeHHsS. CHcTeMa OTCUYETA.
Tpaekropus.

[lepememienue, ckopocTh (CpeAHsisi CKOpPOCTh, MTHOBEHHass CKOPOCTb) U YCKOpPEHHE
MaTepUaTbHOM TOYKH, WX MPOCKIUU HAa OCH CUCTEMBI KoopauHaT. CloKeHHe TepeMenieHUu u
CJIO’KEHHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOPEHHOE TMPSMOJHHEHHOE MABMXKEHHE. [paduku 3aBUCUMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, YyTH U MEePEMEIICHNUS MaTePUaTbHOU TOYKU OT BPEMEHH.

CBoOoHOE TIafieHHne. Y CKOpeHUe CBOOOTHOTO Ma/ICHUS.

KpuBonuneiinoe nBmwkeHue. J[BikeHHWE MaTepHalbHOM TOYKH TIO  OKPYKHOCTH C
MOCTOSTHHOM IO MOJYJIO CKOPOCTHIO. YTJIOBasi CKOpPOCTh, JIMHEWHas CKopocTh. Ilepuon u wactora
obpatenus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

Texnudeckue ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHE: CHUAOMETp, ABWKEHHE CHApSIOB,
[[EMTHBIC U PEMEHHBIE MepeIadH.



Jlemoncmpayuu

Mopnens  cucremMbl  OTCu€ra,  WJUIIOCTpALUs KHUHEMaTUYECKUX XapaKTEPUCTUK
JBKECHMUSL.

[IpeoOpazoBanue IBMKEHUH € HCIIOJIB30BAaHUEM MPOCTHIX MexaHu3MoB.[lagenue ten

B BO3JIyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue JIBUKEHUS  Tesa,  OpOLIEHHOIo oJ, YINIOM K TOpU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopenust ceoboaHoro najaenus. Hanpasienue

CKOPOCTH IPH IBUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JBMKEHUS C LIEIBI0 ONPENEICHUSI MTHOBEHHONCKOPOCTH.

HccnenoBanue COOTHOIIICHHS MEXITY IIyTSMH, IIPOWIEHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIBHBIE PABHBIE MPOMEXYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBHKEHHH C HA4YAJIbBHOU
CKOpPOCTBIO, PABHOU HYJIIO.

N3yuenne naBmKeHUs MIapuKa B BSI3KOW KHUIKOCTH. M3ydueHue

JBUKEHUS Tea, OpOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Ipuannn otHocutensHOCTH [ammes. IlepBwiii 3akoH HproToHa. MHEpumanbHbIE CHCTEMBI
OTCYETA.

Macca Ttena. Cwma. IlpuHnun cynepnosuiuu cuil.  Btopoi 3akon  Herotona mist
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HproTOHA 1711 MaTepUalibHBbIX TOYEK.

3akoH BcemMupHoro TtsaroteHusa. Cuna TskectH. IlepBas kocMuueckass ckopocTh. Cuna

ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buapl TpeHus (moxosi, ckoiamkeHus, kaueHus). Cwia tpenus. Cyxoe Tpenme. Cuia
TPeHHsI CKOJBXEeHHs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna COnpoOTHBICHUS MPH
JBUKEHUU TEJIa B )KUAKOCTH WIIU rase.

[TocTynarensHoe U BpaliaTeabHOE IBUKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT cuilbl OTHOCUTENBHO OCH BpamieHus. [lnedo cunibl. YciioBus paBHOBecHs TBEPIOTO
Tena.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE INPUMEHEHWE: MOJAIUUIIHUKHM, JBWXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
SIBneHue uHEpLUUH.
CpaBHeHME MacC B3aUMOICUCTBYIOIIHX TEJl.
Bropoii 3akon HeroToHa.
N3mepenue cui.
CrnoxeHue cuL
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT J1e(hopMaIuu.
Hesecomocts. Bec Tena npu yckopeHHOM noabEéMe U najgeHuu.CpaBHEHHUE CUT
TPEHUS MOKOs, KAUEHHS U CKOJIbKEHUS.
YcnoBus paBHOBecHs TBEPIOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydenue aBmxeHus OpycKa Mo HAKIOHHOM TIOCKOCTH.
Uccnenosanue 3aBUCUMOCTHU CUJ YNPYroCTH,  BO3HUKAIOUIUX B TIPYXHHE H
PE3UHOBOM 00pasIie, OT uX JehopMaIlHH.



HccnenoBanue ycnoBuid paBHOBECUS TBEPIOTO TEJA, UMEIOLIETO OCh BPALLICHHUSL.

Tema 3. 3akonvl coxpanenun 6 Mexanuxe

NMmnynec MarepuasibHONM TOUKM (Tesla), CUCTEMBl MaTepUAbHBIX TOYeK. VMmynbc cunibl U
M3MEHEHHE UMITyJIbCa Tejla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE IBUYKEHUE.

Pabota cuibl. MOITHOCTD CHIIBL.

Kunernueckas sHeprusi MmarepuaibHON Touku. Teopema 00 N3MEHEHUH KUHETUYECKOW SHEPTUH.

[lorenumaneHas sHeprus. lloTeHuuanbHas sHeprus ynpyro AeGOpMHUPOBAHHOM NPYXKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIU3U NOBEPXHOCTH 3€MIIN.

[loTeHumaneHple W HEMOTEHUMAJbHbIE CHIIBL. CBsi3b pPabOTHl HEMOTEHLUMAJIbHBIX CHUJI C
M3MEHEHHEM MEXaHU4ECKOW SJHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOWIHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuueckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
MIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHHUs UMITYJIbCa.
PeaxkTnBHOE ABIKEHUE.
[lepexon moTeHIIMAIBHON YHEPTUH B KWHETUUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
N3ydeHne abCcoTOTHO HEYNIPYroTO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIXMaATHUKOB.
UccnenoBanue cBa3M pabOThl CUIbI C U3MEHEHHEM MEXaHWYEeCKOW SHEepruM TejaHa MpuMepe
PacCTsDKEHHS PE3MHOBOTO KIyTa.

Pa3nen 3. MoaekyasipHasi pu3uKa ¥ TEpMOJIMHAMUKA
Tema 1. Ocrogbl MONeKyAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-KHHETUYECKOH TEOPUU M HMX ONBITHOE OOOCHOBAaHHE.
bpoynoBckoe nBwkenue. Juddys3usa. Xapaktep ABMIKEHUS W B3aUMOJCUCTBHS YacCTHUI[ BEIICCTBA.
Mopenu cTpoeHus Ta30B, )KUJIKOCTEH U TBEPABIX TEIU 0ObSICHEHNE CBOICTB BEIIECTBA HA OCHOBE 3TUX
Mojeneid. Macca u pazmepsl MoJiekyil. KonndectBo Beniectsa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mopnens wugeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KHUHETUYECKOH TEOPHH
UJeanbHOTO ra3a. AOCOJIOTHAs TeMIleparypa Kak Mepa CpelHeil KWHETHYECKOW SHEepruH TEIIOBOTO
nBukeHus: vactul rasza. lllkama Ttemnepatyp KenbBuHa. ['a30Bbie  3aKOHBI YpaBHenue
MenpeneeBa—Knaneiipona. 3akon  [lanpToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. [ paduyeckoe npeacTaBneHUEN30MpoIIeCCOB: U30TEPMa, U30X0pa, u300apa.

Texuuueckue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE JAUCKPETHOE CTPOEHUE BellecTBa, (hoTorpaduu MOJIEKYIOPraHUuYeCKUX
COEMHEHU.

OmnpiTe! 10 MU Y3UU KUIKOCTEHN U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHSL.

Mogens onbita IlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3auMoaecTBus. Moiens,

WJUTIOCTPUPYIOLLASI TPUPOAY NAaBJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnBITHI, WJUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSA HI€aJbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

Omnpenenenre Macchl BO3ayXa B KIACCHOW KOMHATe Ha OCHOBE M3MEpPEHUI 00hEMaKOMHATHI,
JIABJICHUS U TEMIIEPATypbl BO3yXa B HEM.



HccnegoBanue 3aBUCUMOCTHU MCKAY MapaMCTpaMu COCTOSAHUA PA3PCIKCHHOTO ra3a.

Tema 2. Octosbl mepmoouHamuKu

TepmoanHaMudeckas cucrema. BHyTpeHHssl SHEpTUsl TePMOANHAMHYECKON CUCTEMBI M CIIOCOOBI
e¢ m3meHeHus. KommuecTBo TemyioTel M paboTa. BHyTpeHHSS SHEpPrus OJHOATOMHOTO HJEaTbHOTO
raza. Buael temonepenayu: TEIIONPOBOAHOCTh, KOHBEKIMS, U3JIydEHHUE. YJIelbHas TEILNIOEMKOCTh
BelecTsa. Konm4ecTBo TEIUIOTHI PY TEIUIONepeaaye.

[Tonatue 06 ammabGatHOM mporecce. llepBriii 3akoH TepMoauHaMHKHU. [IpuMeHeHue mepBoro
3aKOHA TEPMOJMHAMMKU K n3onpoueccam. ['paduueckas unteprperanus paboTsl rasa.

Bropoii 3akon TepmomHamuku. HeoOpaTuMoCTh POIIECCOB B IPUPOJIE.

TemoBbie mammHbl. [lpuHnunel aelcTBus TemaoBbIX MamuH. IIpeoOpazoBaHus sHEpruu B
TeIIoBbIX MamuHax. Koaddunuent nonesHoro aeiictBust TernoBoil mamusbl. [{lukn KapHo u ero
K03 (UILMEHT MOJIE3HOTo AEHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TETJIOIHEPTeTUKH.

TexHnueckre ycTpoWCTBa M INMPAKTUYECKOE NMPHMEHEHHWE: JBUIaTelb BHYTPEHHErO CrOpaHus,
OBITOBOW XOJIOIMIBHUK, KOHIUILIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEN 3HEPruu Teja MpHU COBEPIICHUM padOThI: BbUIET MPOOKU U3 OYTHUIKU
MoJ JIeHCTBHMEM C)KAaTOrO BO3[AyXa, HarpeBaHue »sQupa B JATyHHOHU TpyOKe MyTEM TpeHUs
(BUIIEOIEMOHCTpAITHS).

W3meHeHne BHYTpeHHEH BSHepruu (TeMmeparypbl) Tena npHu Teruionepenade. OmObIT 1o

annabaTHOMY PacIIMPEHHIO BO3AyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mojenu napoBoi TypOHMHBI, IBUTATEINIsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi
N3Mepenne yneabHOM TemI0EMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuyecmea. Dazosvie nepexoonl

[TapooOpazoBanne u KoHaeHcaius. Mcmapenwe u kumneHue. AOCOJIOTHAsE W OTHOCHTEIIbHAs
BJI&XHOCTh BO31ayXa. HacklmeHHbId map. YaenpHas TEIoTa MMapooOpa3oBaHus. 3aBUCHUMOCTH
TeMIIePaTypbl KUIICHUS OT JaBJICHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie Teaa. AHU30TPONHS CBOWCTB KPHCTAILIOB.
Kunkue xkpucramipl. CoBpeMeHHbIE MaTepHaibl. [[naBiaeHue u Kpuctammmzanus. YaenpHas TerioTa
mnasieHus. Cyomumarusi.

VYpaBHeHHE TEIIOBOro OanaHca.

Texuuueckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUU TIOJNY4YeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIe HAaHOMAaTepHalloB, W
HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBoiiCTBa HACHIIIIEHHBIX TTAPOB.
Kumnenue npu NOHWKEHHOM JaBJICHUU.
CriocoObl U3MepeHus BIaKHOCTH.
Habmronenue HarpeBanus 1 MIaBJIeHHs KPUCTAILTUYECKOTO BellecTBa. JleMOHCTpalys KpUCTaIOB.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
N3mepenne 0THOCUTENHHOMN BIaKHOCTH BO3TyXa.

Pa3nen 4. DnekTpoauHAMHKA
Tema 1. Inexkmpocmamuka

DnexTpu3aius Tel. JNeKTpudeckuil 3apsia. J(Ba BuIa snmekTpuueckux 3apsiaoB. [IpoBogHUKH,
JTUDIEKTPUKHU U TIOTYIPOBOJHUKHU. 3aKOH COXPAaHEHUS IIEKTPHUUECKOTO 3aps/a.

Biaumopneiictue 3apsmoB. 3akoH Kymona. TouyeuHbld d7eKTpUuecKuid 3apsi. DIEKTPUUIECKOE

I10JI€. HaHpH)KéHHOCTB QJICKTPUYCCKOTO ITOJIA. HpI/IHI_II/IH CYIICPITIO3 NN U IJICKTPUICCKUX mojie. Jluauu
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HaNpsHKEHHOCTH JIEKTPUYECKOTO TOJIS.

Pabora cun snexrpocrarudeckoro noiisi. [lorenuuman. Pasnocts moreHnmanos. IIpoBogHuku u
JTUBJIEKTPUKH B AIEKTPOCTATUYECKOM MoJi€e. [[uanexkTpuueckas MPpOHUIIAEMOCTb.

OnextpoéMkocTh. KonzeHcaTop. ONEKTpOEMKOCTh IJIOCKOIO KOHIEHCATOPA.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Texnuueckue ycTpoWcTBa M INPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHE 3JIEKTpOnpuOOpOB, KOHAEHCATOpP, KOMHUPOBAJIBHBIN
anmapar, CTpyWHBbIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIMI JEHCTBHS JJIEKTPOMETPA.

B3anMoelicTBre HadneKTPU30BAHHBIX TEII.

DIEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOJHUKY B 3IEKTPOCTATUYECKOM IIOJIE.

DNeKTpOoCTaTUYECKas 3allHTa.

JIMDIEKTPUKH B 3IEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIU TUIACTUH,PACCTOSHUS
MEXAY HUMHU U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIGHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenue 3nekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannvwtii 21exkmpuueckuit mok. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHHUS AJIEKTPUUYECKOro Toka. Mctounukuroka. Cuia
Toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa Jy1st yyacTka IEeMu.

DnekTpuyeckoe CONIPOTHBIICHHUE. VY nenbHOe COIIPOTHBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE IPOBOJHUKOB.

PaboTa snexrpudeckoro Toka. 3akoH Jxoyns—JIena. MonHOCTh 3JEKTPUIECKOTOTOKA.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE MUCTOYHUKA TOKA. 3akoHOMa miis
MOJTHOM (3aMKHYTOM) AJeKTprdeckoi rienu. KopoTkoe 3ambikaHue.

DNeKTpOHHAs IPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUSIMETAILIIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX My4yKOB. [loynpoBogHUKY.

CobcTBeHHAs ¥ IPUMECHAsSI IPOBOIUMOCTD MOIYIIPOBOHHKOB.

CgoiictBa p—n-niepexoa. [lomynpoBogHHUKOBBIE TPHOOPHI.

DONEeKTpUYeCKUd TOK B pacTBOpaxX M paciulaBax dJIEKTPOJUTOB. DJIEKTPOJIUTHYECKAs
JUCCOIanusl. DIIEKTPOJIH3.

DnekTpuyeckuid TOK B razax. CamMoCTOSITENbHBIM U HECAMOCTOSITEbHBIA pa3psil.

Monnus. [Inazma.

TexHnueckne yCTpOIICTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
HCTOYHUKU TOKAa, AJIEKTpOHArpeBaTellbHbIE MPHOOPHI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAaKyyMHBIH AHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, MOIYMPOBOJIHUKOBBINA IHOI,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANIPSIKEHUS.

3aBUCUMOCTh COITPOTUBIIECHUS LIUIUHIAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IO UIIOTIEPEUHOTO
CEUYEeHMS U MaTepuaa.

CwMemranHoe COCANHCHHEC TPOBOJHUKOB.



IIpsimoe U3MEpPEHUE IEKTPOABUKYILEH CUIIBI. Kopotkoe 3aMBbIKaHHE
raJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHUS METAIIOB OT TemnepaTypsl.IIpoBogumocts

JJIEKTPOJIUTOB.

HckpoBoii pa3psaa 1 TpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOUMOCTD JTO/1A.

Yuenuueckuii sxcnepumenm, 1a6opamopHuvie pabomuol
W3yueHne cMEaHHOTO COSTMHEHNUST PE3UCTOPOB.
N3mepenue 37eKTpoIBIKYIICH CHITBI HCTOYHHUKA TOKA U €r0 BHYTPEHHETOCOIIPOTUBIICHHS.
Habmoenue anekTposmsa.

Me:xnpenameTHble CBSI3H

N3yuenne xkypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kimacce OCYIIECTBISIETCS C  y4€TOM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTUKH, OMOJIOrHH, XUMUH, reorpapuu U
TEXHOJIOTUHU.

Meosicnpeomemmnule nonsamus, CBSI3aHHbIE C U3YUYEHUEM METOJIOB HAyYHOTO TO3HAHUS: SIBJIICHUE,
HaydHbId (akT, rumoTe3a, (U3MYECKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOICHHE, DSKCIICPUMEHT,
MOJENUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: peuieHre CUCTEMbl ypaBHEHH, JUHeWHas QyHKuus, nmapaboia, runepOosa, ux
rpa@uky W CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U X MPOEKIUU Ha OCU KOOPAMHAT, CIOKEHHE
BEKTOPOB.

buonocusn: mexanmdeckoe IBUKEHUE B )KUBOM npupojie, AMPPy3usi, 0CMOC, TETIIOOOMEH KUBBIX
OpraHu3MoB (BU[IbI TEIUIONEpEAayd, TEIUIOBOE PaBHOBECHE), OSJIECKTPUUYECKUE SIBJICHUS B KUBOM
IpHUpoJIe.

Xumusa: ITUCKPETHOE CTPOEHHUE BEILIECTBAa, CTPOCHHE aTOMOB W MOJIEKYJ, MOJIb BEIECTBa,
MOJIsSIpHAsi Macca, TeIJIOBbIe CBOMCTBA TBEPABIX Tell, )KMIKOCTEH M ra3oB, 3JEKTPUYECKHE CBOWCTBA
METaJJIOB, 3JEKTPOJIUTUYECKAs JUCCOLMAIINS, TaTbBaHHKA.

l'eoepaghus: BIaxXHOCTb BO3/lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHHE JABMKEHUN C HCIOJIb30BAHUEM MEXaHHU3MOB, Y4YET TPEHUS B
TEXHHMKE, TOJAUIMIHHUKK, HCIOJb30BAaHUE 3aKOHA COXPaHEHUs  HMIIyJbCa B TEXHUKE (pakeTa,
BOJIOMET W JIpyrHe), JABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOHHA, ObITOBON XOJOIMIbHUK,
KOHJUIIMOHEP, TEXHOJIOTHH MOJy4EeHUSI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCJIE HAHOMATEpUaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUUYECKasl 3alUTa, 3a3eMJICHUE 3JIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, JEKTPOHArPEBaTEIbHbIE MTPUOOPHI, AIEKTPOOCBETUTENbHBIE IPHUOOPHI, raTbBaHHKA.

11 KJACC
Paznen 4. daekTpoauHaMuKka
Tema 3. Maznumnoe noe. IneKmpoMazHUMHAA UHOYKUUSA

[TocTosiHHBIE MarHWTHL. B3auMoneHCTBUE MOCTOSHHBIX MarHuToB. MaruutHoe moise. BekTtop
MarHuTHOM MHAYKIUHU. [IpUHIUN Cyneprno3uiiud MarHUTHBIX ToJied. JIMHUM MarHUTHOW WHAYKIUH.
KapTtuna nuHuit MarHuTHON MHAYKIIMH TOJISl TOCTOSTHHBIXMArHUTOB.

MarnuTtHoe noJie MpOBOJHKKA ¢ TOKOM. KapTuHa NTMHUI WHIYKIIMA MAarHUTHOTO TOJISL ATTMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHMKA, KATYIIKU ¢ TOKOM. OmbIT DpcTena.
B3aumoneiicTBrue MpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOy b U HallpaBJICHHUE.

Cuna JlopeHnia, e€ MOIynb W HampaBieHue. [[BukKeHHe 3apshKeHHON YacTUIIBIB
OJIHOPOJTHOM MarHuTHoM moJje. Pabora cuibl Jlopenna.

SIBnenue BHGKTpOMaFHHTHOﬁ WHAYKIIUH. ITotok BCKTOpPa MarHUTHOM HWHAYKIHH.



DNEeKTpOABMKYIIAsl CUjla MHAYKLIHUU. 3aKOH 3JIEKTPOMAarHUTHOM UHykuu Dapanes.

Buxpeoe 3JIEKTPUYECKOE noJe. DIIEKTPOABUKYILAS cuja WHIYKIIUUB
IIPOBOJTHUKE, ABHKYLIEMCS IIOCTYNATENbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenua.

WNHIyKTUBHOCTS. SIBnenue CaMOUHAYKIIUU. DNeKTpOoABUKYLIAs cuia
CaMOMHJTyKIIUH.

DHeprus MarHUTHOTO I0JISI KATYILIKH C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

Texnuueckue  ycTpoWcTBa U IMPAKTUUYECKOE  IPUMEHEHHME:  IOCTOSHHbIE  MarHUThI,
AJIEKTPOMArHUTBI, AIEKTPOABUraTENb, YCKOPUTENIN AJIEMEHTAPHbBIX YaCTHIl, UHIYKLIIHOHHAS N€Yb.

Jlemoncmpayuu
OmnsIT Opcrena.
OTKIIOHEHHUE AIIEKTPOHHOTO IMMy4YKa MarHUTHBIM mojieM. JInHIN
WHJIYKIIMA MarHUTHOTO TIOJISL.
B3aumoneiicTBue 1ByX NpoBOJAHUKOB ¢ TOKOM.Cuiia
Awmrmepa.
[evictBue cuitbl JIopeHIla Ha MOHBI SJIEKTPOJINUTA. SIBIIEHHE
ANIEKTPOMArHUTHOW WHIYKIIUH.
[TpaBuno Jlenua.
3aBUCUMOCTD AIEKTPOIBIKYIIICH CHUJIBl HMHIAYKIIMA  OT CKOPOCTH  HM3MEHEHHs
MAarHUTHOTO TIOTOKA.

SIBrieHME CaMOMHTYKIIUH.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuol
N3yuenne MarHuTHOTO MOJIst KATYIIKH C TOKOM.
HccnenoBanue ASMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.
HccnenoBanue sSBIEHUS 3JICKTPOMArHUTHON WHIYKITUH.

Paznen 5. Konte6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KOJ1eOaHUA

Konebartenbnast cucrema. CBoOOAHBIE MeXaHUYeCKHE KojiebaHusa. ['apmMoHMuyecKkue KoaeOaHus.
[Tepuon, wacrora, amruintyna u ¢asza kosebanuid. [IpykuHHBIM MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHHe rapMOHUYECcKHUX KoseOanuil. [IpeBpalienue s3Heprun Npu rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJIEOAHHS B  HJICATbHOM
KoJIe0aTeIbHOM KOHTYpEe. AHAIOTHUS MEXAY MEXaHHUYEeCKUMH M AJIEKTPOMArHUTHBIMU KOJIEOaHUSMU.
®opmyna Tomcona. 3aKoH coXpaHEHHs SHEPTUU B UJCAILHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxarouux KoJieOaHUsX. BbIHyXIeHHbIE MeXaHHYECKHe KoJeOaHus.
Pe3onanc. BeiHyX/IeHHBIE 37I€KTPOMArHUTHbIE KOJeOaHusI.

[lepemennbiit Tok. CuHycOWIaNbHBIA MEpEeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUTUTYIHOE U ICUCTBYIOIIIEE 3HAYCHUE CUITBI TOKA U HAIPSHKEHHUSL.

Tpanchopmarop. IlpousBoacTBo, mepemaya u TOTPEOICHUE AIEKTPUUYECKOW DHEPTHH.
DKOJIOTUYECKME PHUCKM TPU  MPOU3BOJACTBE  3JEKTpodHepruu. KynbTypa  MCHOJIB30BaHUs
AIIEKTPOIHEPTIUHU B TOBCEIHEBHOM KU3HU.

TexHuueckre ycTpoMCTBAa M NMPAKTUUECKOE NMPUMEHEHHUE: JIEKTPUYECKUM 3BOHOK, F€HepaTop
MIEPEMEHHOTO TOKA, JJMHUU JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue apaMeTpOB KoJieOaTeIbHOI CHUCTEMBI (Ipy>KUHHBIN W
MaTeMaTHYEeCKHI MasTHHUK).

Habmonenue 3atyxaromux konebanuii. MccnenoBanue

CBOMCTB BBIHY)KJICHHbIX KoJiebanuil. Habmonenue



pe3oHaHca.
CB000HBIE NIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMmmsl (3aBUCUMOCTH CHJIbI  TOKa W  HaNpsSHKEHUS OT BpEMEHH)
JUTSL AJIEKTPOMArHUTHBIX KOJIeOaHUH.
Pe3onanc npu II0CJIEZI0BATEILHOM COCMHEHUN pe3ucropa, KaTYIIKH

MHJYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TUHUY 3IEKTPONEpEayu.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOJIA MAJIBIX KOJI€OaHUM Tpy3a Ha HUTHU OT AJIUHBIHUTU U MaCChI
rpysa.

HccnenoBanne nepeMeHHOro TOKA B LIETIH U3 MOCIE0BATENIbHO COSAMHEHHBIXKOHIEHCATOPa,
KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoMAazHUmMHbLE 60JIHbL

MexaHnnyeckue BOJHBI, ycloBHs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpoCTpaHEHUsS M
JuirHa BoJIHBL. [lonepednsle u mpoaoabHbIe BOJHBL. MHTeppepeHusan qudpakius MEXaHUY€CKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

QHGKTPOMZLFHI/ITHBIQ BOJIHBL. Y CIIOBHA HN3JTYYCHUA OJICKTPOMArHMTHBIX BOJIH. Bzanmuas
opueHTanusi BekTopoB E, B, V B snmexkrpomarHutHON BojHE. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaKeHUE, IIPEJIOMIIEHUE, MOJIIpU3anus, T paKiys, uHTEpPepeHIus. Ckopoctb
OJICKTPOMArdHUTHBIX BOJIH.

IMkama QJICKTPOMArduTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArduTHBIX BOJIH B TCXHHUKE U
OBITY.

[lpuHUMOBl  paavocBA3M U TesleBHIeHUs. Paguonoxarius.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIECH CPEIbl.

Texnuueckne ycTpoWCTBa U MPaKTHUYECKOE€ NPUMEHEHHE: MY3bIKaJbHble HWHCTPYMEHTHI,
yIIbTPa3BYKOBasl JUArHOCTHKA B TEXHHMKE M MEIUIIMHE, pajap, paJluonpuéMHUK, TEIEBU30pP, aHTEHHA,
tenedon, CBY-meus.

Jlemoncmpayuu
OO6pazoBaHue U pacpocTpaHeHHe MOTIEPEYHbIX U MPOI0JIbHBIX BoJIH.Konebmomeecs Teno kak
HCTOYHUK 3BYKa.
Habmonenue orpaxkeHus U npeaoMieHUs MexaHnueckux BosiH. HaGmonenue
uHTepdepeHuu 1 TudpaKkui MEXaHUYECKUX BOIH.3BYKOBOM PE30HAHC.
Habmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYION U YaCTOTONKOJICOaHMIA.
HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPETOMIICHHE,TOJIPU3aLINs,
mudpakius, UHTEPPEPECHITHUS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeiiHOE pacpoCcTpaHeHHE CBETa B OAHOPOJHOM cpene. Jlyu
cBeTa. TOYCUHBIM HCTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKkOHBI OTpakeHHs cBeTa. [locTpoeHne U300paKEHUIN B TIOCKOM
3epKa’e.

[Ipenomnenue cBeTa. 3aKOHBI MpeNOMIIEHUS cBeTa. AOCOJIOTHBIN IMOKa3areiah MPETOMIICHUS.
[TosmHoe BHYTpeHHee oTpaxkeHue. [IpeenbHbIi yroJl OJHOTO BHYTPEHHETO OTPAXKEHHUSL.

Hucnepcus cBeta. CrnokHbIi cocTaB 6enoro ceera. LIBer.

Cobuparoniue u pacceuBaroiue TuH3bL. ToHkas nuH3a. DOKYCHOE PACCTOSHUE M ONTHUYECKas
cuiia ToHKOM nuH3bI. [locTpoeHne n3o0pakeHuil B COOMpAIOIINX U PacceMBaOMIUX JuH3aX. Popmyna
TOHKOM JIMH3BI. Y BEJIMUEHHE, TaBaeMO€ JTUH30M.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonHoBast ontuka. Mutepdepennus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBHS HAOMIOICHUS
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MaKCUMyMOB M MHHHMYMOB B HHTEP(QEPEHIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxmus ceera. AudpakuronHas pemeérka. Y ciaoBrue HabIr01eH!s TIaBHBIXMaKCUMYMOB TIPU
MaICHUM MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue yCTpoOHCTBA U MNpPaKTUYECKOE MPUMEHEHUE: O4YKHM, Jiyna, (oToamnmapar,
IIPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS pelETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpssMmonmHeEnHOE pacnpocTpaHeHue, OTpa)XCHUE U [peIOMIICHUE CBETa.
OnTrueckue npuOOpHI.

[TonHoe BHyTpeHHee oTpaxeHue. MoJienb CBETOBO/A.

HccnenoBanue cBOKWCTB N300pakeHUH B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Hab6nronenue unrepdepeniuu ceera.

Ha6nronenue nudpaxium ceera.

HaGnronenue nucniepcuu ceera.

[TonyueHue criekTpa ¢ MOMOIIBIO TPU3MBIL.

[Tonydyenue cniekTpa ¢ momoipio nudpaknuoHHon pemérku. Habmonenne

MOJISIPU3ALlUY CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol
N3mepenne nokaszarens npenomieHus crekia. Mccnenopanue
CBOMCTB M300pakeHM B THH3aX. Habmomenue mucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cIeMATbHOM TEOPHUH OTHOCHTEIbHOCTH

['panuubl NpUMEHUMOCTH KJaccMyeckoil MexaHuku. [locTymarel cnenuanbHOM —TeopuH
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIUI OTHOCUTEIHLHOCTU
DUHIITENHHA.

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BPEMEHU U COKpaIlleHHE UTUHBI.

9HeprI/I5I " UMITYJIBC peHﬂTHBHCTCKOﬁ qaCTHUIIBI.
CBs13b Macchl ¢ 3Heprnel71 H UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILIBI. 9Hepr1/1;1 IIOKOA.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmol K6aHMOBOI ONMUKU

®ortonsl. Popmyna Ilnanka cBsizu sHepruu (HOTOHA C €ro YacCTOTOW. DHEPrUus U HMITYJIbC
doToHa.

OtkpeiTue u uccienoBanue Goroddpdexra. Ombitel A.I'. CroneroBa. 3akoHbl (oTod(hdeKTa.
VYpasuenue DitHmreitHa s poroaddexra. «Kpacnas rpanuna» porosaddexra.

HaBnenne cBera. OmnwiTel I[1.H. JleOenesa.

XuMUYeCcKoe IEHCTBUE CBETA.

Texnudeckne ycTpoiicTBa M TNPAKTHUECKOE MpPHUMEHEHHue: (POTodTeMEeHT, (POTOAATUHK,
colHe4Hast OaTapesi, CBETOINO/I.
Jlemoncmpayuu

@013 PeKT Ha YCTaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3aKOHOB BHEIIHET0 (GpoTorddexTa.

CBeTOIHOI.
Conneunas GaTtapes.

Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesnuro a-yactuil. [lnanerapHas Moaens

aToMma. HOCTyJ'IaTLI Bopa. I/I3nyquI/Ie " IIOTJIOIICHUC (I)OTOHOB Ipu Iepexoi€ atoMa ¢ OAHOI0 YpOBHA
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SHEpruu Ha Apyroi. Buael criekrpoB. CEKTp YpOBHEMIHEPIrUK aToMa BOJOPOIa.
BouHoBsie cBolicTBa yactull. Bosnsl e bpoisa. KopnyckynsipHO-BOJTHOBOM Jyalld3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3Ty4ECHHUE.
TexHuueckue ycTpolcTBa MU NPAKTUUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIM aHaIu3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu
Mogens omnbita Pezepdopra.
OnpenereHre ITMHBI BOJTHBI JIa3epa.
HaGmoienne muHeivaThiX CrieKTpoB u3mydeHus.J1asep.
Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HaGnronenue nuHeitvaToro cnekrpa.

Tema 3. Amommnoe s0po

DKCIIEpUMEHTBI, JO0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHUs sjapa. OTKpbITHE paJMOaKTUBHOCTH.
OmnsiTel Pesepdopaa no onpenenennio coctaBa paanoakTuBHOTo M3nydyeHus. CpoiicTBa anbda-, 6era-,
raMMa-u3iydeHus. BiausiHue paaioakTUBHOCTH HAXKUBBIE OPraHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuTpoHa. Hykmonnas monens snpa [eiizenOepra— MBanenko. 3apsij
sapa. MaccoBoe uucio siapa. M30Tomsl.

Anbba-pacniag. DIEKTPOHHBIM W MO3UTPOHHBIN Oera-pacmaa. ['amMma-u3imydeHue.
3aKOH paJIMOaKTUBHOTO pacmajia.

DHeprus cBsI3U HYKIOHOB B sijipe. SaepHbie cunbl. JlegekT maccsl sapa. AnepHbie

peakuuu. JleneHue u cuHTe3 SAEP.

Anepubiii peaktop. Tepmosinepubiii cuHTe3. [IpoOIeMbl ¥ IEPCHIEKTUBBI SACPHONU YHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SI€PHON SHEPTETUKHU.

DJieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Metonpl HaOMIONEHUS W PETUCTPALMU dIIEMEHTApHbIX 4YacTull. DyHIaMeHTalbHbIE

B3auMoOJIeicTBUS. EAMHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHWE: J03UMeTp, Kamepa BuibcoHa,
SIIEPHBIN peaKkTop, aToMHasi bomoa.
Jlemoncmpayuu

CuéTyrK NOHU3UPYIOIIUX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMUHM M ACTPOPUZHUKH
Ortanbl pa3BuTHs acTpoHoMuU. [IpukiaaHoe 1 MUPOBO33pEHUYECKOE 3HAUEHUEACTPOHOMUHU.
Bun 3B€3anoro neb6a. Co3Bes3nus, sipkue 3BE3/IbL, TNIAHETHI, X BUANUMOE ABMkeHre.ConHeuHas

CHCTEMA.
Comnnne. CosiHeuHass akTHBHOCTh. Mctounuk sHeprun ConHna u 3BE31. 3BE3/BI, MX OCHOBHBIC
XapaKTEepPUCTHKU. JluarpaMma  «CIEKTpalbHBIA  KJAcC — CBETHUMOCTBY. 3BE3NBI  TJIABHOM

IMOCIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» JIJIs 3BE3]I IIIaBHOM MOCISA0BATEILHOCTH.
Buyrpennee crTpoeHue 3BE3N. CoBpeMeHHbIE TMPEACTABICHUS O MPOUCXOKJIECHUU U SBOJIIOLUN
Connua u 3BE31. DTaIllbl )KU3HH 3BE3].

Muneunsiii [1yts — Hama ["anaktuka. [lonoxenue u neuxkenue Connua B ["anaktuke.
Tunel ranaktuk. PaguoranakTuku U kBazapsl. UEpHBIE ABIPHI B SApPax rajJakTUK.

Bcenennas. Pacmmmpenne Bcenennoil. 3akon XaO6ma. Pasberanue raimakTHK.
Teopus bosboro B3peiBa. PenukTOBOE H3TydEHHE.

MacmrabHast ~ cTpykrypa  Bcenmennoil.  MeraranakTuka.

Hepeménnsie mpoOieMbl acCTpPOHOMUH.
Yuenuueckue nabnrooenus
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HaGnronenus: HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUH IS
ONpCACIICHUA ITOJIOKCHHUA H€6€CHBIX O6’beKTOB Ha KOHKPCTHYIO JaTy: OCHOBHBIC CO3BC3OUA
CeBepHOro noJtymapus 1 sipkue 3BE3/1bl.

Ha6monenus B reneckon Jlynsl, mnaner, Mieunoro [lyru.

O0o0maroniee NOBTOpeHue

Ponp u3uku u acTpOHOMHUU B SKOHOMHYECKOH, TEXHOJIOTHUECKOH, COIMAILHOW U ITHYECKOH
cepax IeATETHHOCTH 4YeNOBEKa, pOJib U MECTO (PM3MKM M acTpOHOMHH B COBPEMEHHOH HAy4HOMU
KapTHHE MUPA, POJIb (PU3HUECKON TeOpUH B (POPMHUPOBAHUU TMPEICTABICHUA O (U3NIECKON KapTHHE
MHUpPa, MECTO (HU3UYECKOW KapTUHBI MHpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O TPUPO/IE.

MexnpeameTHble CBSI3U

N3yuenne xkypca ¢usuku 06a3oBoro ypoBHS B 11 Kjmacce oOCyIecTBIsA€TCS € Y4ETOM
COJIEpKATEIBHBIX MEXIPEJAMETHBIX CBS3EH C KypcaMU MAaTeMaTHKH, OMOJIOTUM, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesxcnpeomemuvie nonsmusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYYHOTO MO3HAHMUS: SIBJICHUE,
HaydHbId (akT, TUMOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIeHWEe, AIKCIIEPUMEHT,
MOJIETUPOBAHNE, MOJICIIb, U3MEPECHUE.

Mamemamuxa: penieHUe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKITUU
Ha OCH KOOPAHWHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOIHBIC dJIEMEHTAPHBIX (PYHKITUH, MPU3HAKU TI0I00MS
TPEYroJbHUKOB, OINPeIeIeHHE IJIOMIaAN MIOCKUX PUryp U o0bEMa Tel.

buonocus: >nextpuyueckue SBIECHUSA B JKMBOM MpHUpoJE, KojeOaTelbHbIE IABMKEHUS B JKHUBOU
MpUpOJIe, ONTHYECKUE SIBIIEHUS B JKMBOM NpUpOJe, ACWCTBHUE paJuallid Ha KUBBIE OPraHU3MBI.

Xumusa: cTpoeHue aTOMOB M MOJIEKYJ, KpUCTaNInYecKasi CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa3oBaHus KPUCTATUIMUECKOU PEIIETKH, CIEKTPATHHBIN aHAIN3.

l'eocpagpua: MarHuUTHBIE TONIOCA 3€MIIM, 3aJIeKU MArHUTHBIX pyl, (OTOChEMKAa 3eMHOM
MMOBEPXHOCTHU, IPEJICKA3aHUE 3eMIICTPSICEHUI.

Texuonoecus: NWHUW DIEKTPOIEpenay, TEHEpaTop IEPEeMEHHOrO0 TOKAa, AIIEKTPOJBUraTellb,
UHIYKIWOHHAS T1e4yb, pajap, paAuoONpUEMHHK, TeElIeBH30p, aHTeHHa, TenedoH, CBY-neusb,
MIPOEKIIMOHHBIN armnapar, BOJIOKOHHAsI ONTUKA, COJHEeuHas Oarapesl.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKEHA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMSA

OcBoenune yuebHoro npenmera «dusuka» Ha ypoBHE cpeaHero ooduiero oopazoBanus (6a30BbIN
ypOBeHI)) JOJI2)KHO obecrieunTh AOCTWIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX M
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIMuHOCTHBIE pe3ylbTaThl OCBOEHUS ydeOHoro mnpeamera «@PuU3MKa» JODKHBI OTpaxkarb
TFOTOBHOCTh M CIOCOOHOCTH O0Oydaroluxcs pPYKOBOJCTBOBATbCS C(HOPMHPOBAHHONW BHYTpPEHHEH
MO3ULMEN JMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTALMH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM,
COOTBETCTBYIOIIUX TPAJULIUOHHBIM IIEHHOCTSIM POCCUHCKOTO OOLIECTBa, PACHIMPEHUE KUZHEHHOIO
ONBITa W OIBITA JEATEIBHOCTH B IPOLECCE peaM3allid OCHOBHBIX HANPABJICHWM BOCIMTATEIIBHON
NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasaaHcKoro BoCHIMTAHUS:

c()OPMHPOBAHHOCTH TPAKJAHCKON TO3MIMH 00yYarONIErocs Kak akTHBHOI'O HOTBETCTBEHHOIO
4jleHa POCCHICKOTO OOIECTBA;

HpHHATHE TPaAUIUOHHBIX 00IIeYeTI0BeYeCcKIX I'YMaHHCTUYECKHX u
JIEMOKPATHYECKHX LIEHHOCTENH;

rOTOBHOCTh ~ BECTH  COBMECTHYIO  JEATEJIHLHOCTD B HHTEpecaXx  IPakKJaHCKOTO
00I1eCTBa, y4aCTBOBATH B CAMOYIPABJICHUH B 00pa30BaTeIbHON OpraHu3aluH;

yMEHHE B3aMMOJIEHCTBOBATE C COLUANBHBIMUA MHCTUTYTAMU B COOTBETCTBHU C MX(YHKLHUAMH U
Ha3HAUYCHHEM,

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM 1E€ATENHHOCTH;

2) NAaTPHOTUYCCKOI0 BOCIIUTAHUSA:
C(bOpMI/IpOBaHHOCTB pOCCHfICKOfI Fpa)I(,Z[aHCKOﬁ UACHTUYHOCTH, IaTPUOTU3MA, HEHHOCTHOC
OTHOIICHHUEC K TOCyaapCTBEHHBIM CHUMBOJIaM, JOCTHXXCHUAM

pOCCHUICKHX YYEHBIX B 00J1aCTH (PU3UKU U TEXHHKE;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIATAHMS:
c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MOBEAECHUS; CIIOCOOHOCTh
OLICHUBATh CUTYaLUIO U IPUHUMATh OCO3HAaHHbIE pelieHus,
OPHUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE BAEATEIBHOCTU
Y4E€HOTO;

OCO3HAHHC JIMYHOT'O BKJIaJla B IIOCTPOCHHUEC YCTOﬁqHBOFO 6yz[y1uer0;

4) 5cTeTHYecKoro BOCHUTAHMS:
ACTETHUYECKOE OTHONIEHHE K MHPY, BKJIIOYAs SCTETHKY HAYYHOTO TBOPYECTBA,IPHCYIIETO
dusmueckoit Hayke;

5) TpynoBoro BocnuTanus:

MHTEpEC K Pa3IMYHbIM cepaM NpoPecCHOHATBHON AEATeNbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
¢u3MKON W TEXHUKOH, yMEHHEe COBeplIaTh OCO3HAHHBIK BBIOOp Oyaymieil npodeccun u
peann30BbIBaTH COOCTBEHHBIE )KU3HEHHbIE IIJIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0 U €aMOOOpa3OBaHUIO B 00JacTh (QU3MKH Ha
MPOTSHKEHUU BCEH KU3HH;
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6) 7K0J1I0rHYeCKOr0 BOCHUTAHMS:

c(OPMHPOBAHHOCTH IKOJIOTUYECKOH KyIbTYpPhI, 0COZHAHHE III00ATHHOTO XapaKTEPadKOJIOT HIECKUX
npooem;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUM B OKPYKAIOILLEH Cpelie HA OCHOBE3HAHUS LIEJICH
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

Pacmmpenne onpiTa A€ATEIbHOCTH 3KOJOTMYECKOW HaNpaBJIE€HHOCTM HA OCHOBEUMEIOLIUXCS
3HaHU# 10 PusHKe;

7) HEHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
(bu3nueckoi HayKu;

OCO3HAHHWE IEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B TMpOIECCe H3YyYEHHs (HUIUKU
OCYIIECTBIISITh IIPOCKTHYIO U UCCIIEOBATENBCKYIO IEITETFHOCTh HHIUBUAYaTbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTeibHbIE YHUBEpPCAJIbHbIE YuyeOHbIe TeHCTBHUS
ba3zoBble JJornueckne aeicTBUA:
CaMOCTOSITEIFHO (POPMYIUPOBATh M aKTyaJIM3UPOBATh MPOOIEMy, paccMaTpuBaThee
BCECTOPOHHE;
OTIPEIEIIATH 1EH JCTEIIbHOCTH, 3a/1aBaTh TApaMETPhI U KPUTEPHUH UX JIOCTHKCHUS ;BBISIBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUMsI B pacCCMATPHBAEMBIX (PU3UUECKHUX

SIBJIICHUSX;

pa3pabaThIBaTh IJIaH  pelieHus  npoOiemMbl ¢ Y4€TOM — aHalu3a  UMEIOLIUXCS
MaTepHUaIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3Y/IbTATOBLEISIM, OLIEHUBATH
PHUCKU MOCIEACTBUM 1EATEIBHOCTH;

KOOPJIMHUPOBATH M BBHIMOJHATH pabOTy B YCIOBUSIX PEaIbHOTO, BUPTYAIbHOIO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BuBaTh KPEATUBHOEC MBIINIJICHUE ITPH PCHICHUHN ) KU3HCHHBIX HpO6JICM.

Ba3oBble ucciaenoBareshLCKHeE JeHCTBUSA.

BIIQJIETh  HAy4YHOM  TEPMHHOJIOTHEH, KITIOYEBBIMU MOHITHSIMU U MeToJaMH
(buznueckoi HayKu;
BIIQJIETh  HABBIKAMU  y4eOHO-UCCIIEJIOBATEIbCKOM U TPOEKTHOH  JESITeIbHOCTHB

o0nacti (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY ITOMCKY METOIOB PEIICHHUSI
3a7a4 (PU3UIECKOTO COJICPIKAHUS, IPUMEHECHHUIO Pa3IMYHBIX METOI0BIIO3HAHUS;

BJIQJICTh BHJAMH JCATEIBHOCTH [0 T[OJYYCHHIO HOBOTO 3HAHHS, €r0 HWHTEPIPETAIUH,
npeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHTYAIUSX, B TOM YHUCIE TPU CO3JaHHU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh IPUYUHHO-CJIEICTBEHHBIEC CBSI3U M aKTYalIM3UPOBATh 33]auy, BBIIBUTATh TUMIOTE3Y €€
pelIeHHs, HaXOIUTh apTyMEHTHI AJIs JT0Ka3aTelbCTBA CBOMX YTBEPKICHHI, 3a[1aBaTh MapamMeTphl U
KPUTEPUU PEIICHNUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ PEHICHMS 3aJaYdl Pe3yabTaThl, KPUTUUECKH OIEHUBATh MX
JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTENbHOU NEATEIBHOCTH, B TOM
quCclie IPU U3Y4eHUU (PU3UKY;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIEHUBAThH MPUOOPETEHHBIHN OIBIT,

YMETb MEePEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00JIACTh )KU3HEACATETHHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTe; BBIIBUTaTh HOBBIC
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Hacu, nmpeajaratb OpUruHaJbHbIC IIOAXOAbI U PCHICHUA,CTABUTH HpO6JI€MbI " 3a71a4u,
AOIMYCKAOIINEC aJIbTCPHATUBHBIC PCIICHU .

Paborta ¢ nndopmanmeii:

BJIAJAECTh  HaBBIKAMHU HOJTyYEHUSI uH(pOpMaLIUU ¢bu3nuecKoro COJIep’KaHusl U3
HCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBISATh IOMCK, aHalIU3, CUCTEMATHU3ALUI0 U
MHTEPIpPETANIO HHHOPMAIMU PA3IMIHBIX BUIOB B (POPM IPEICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTh MH(POPMALINH;

WCIIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHHB pEUICHUU
KOTHUTHBHBIX, = KOMMYHUKATHBHBIX M  OpPraHM3al[MOHHBIX 3ajadyc cOONIOIEHHEM TpeOOBaHUMN
SPrOHOMHUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, IPAaBOBbIX U ITUYECKUX HOPM,
HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJEp)KaHUS B PA3NUYHBIX (popmarax ¢ y4éTOM Ha3HAYEHUS
nHpopMallMid M 1ENEeBOW ayAUTOpPUM, BbIOMpas ONTUMaNbHYIO (OpPMY TMpEACTaBICHUS U
BU3yaIHU3aIiu.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIC y4eOHbIE ACHCTBHS:
OCYILIECTBIISATH OOIIEHHE Ha YpOKaX (PM3UKH U BO BHE-YPOUHOU JESATENIbHOCTH; Paclio3HaBATh
MPENNOCHIIKA KOHQIMKTHBIX CUTYyallui U CMSATYaTh KOHQIIMKTHI; Pa3BEPHYTO U JJOTMYHO U3J1araTh
CBOIO TOUKY 3PE€HHUS C HCTIOJIb30BAHUEM SI3bIKOBBIX

CPEICTB;
MMOHUMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMaHIHOM Y MHANBUYaIbHON pabOTHI;BEIOUPATh
TEMaTUKY U METOJbI COBMECTHBIX JICHCTBUI € y4ETOM OOIIMX HHTEPECOB,

H BO3MOKHOCTEH KaXXJ101T0 4JICHa KOJIJICKTHUBA,

MPUHUMATh eI COBMECTHOH NESTETHLHOCTH, OPTaHN30BBIBATh U KOOPIAWHUPOBATH ICHCTBHS T10
e JOCTM)KEHUIO: COCTAaBIIATH TUIAH JCWCTBUH, pacrpeiensiTh poJid ¢ Y4ETOM MHEHUH YYaCTHHKOB,
00CYX/1aTh pe3ybTaThl COBMECTHOU pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIa M KaXJIOTO y4aCTHHKAa KOMAaHJbl B OO pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeylaraTh HOBBIE TPOCKTHI, OILECHUBATh HJICH C TO3UIUU HOBU3HBI, OPHTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHUECKOE IMOBEJICHHWE B PAa3IMUHBIX CHTYAIUSX, MPOSBISATH
TBOPYECTBO M BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasituBHble yHUBepcajibHble y4yeOHbIe /JeliCTBUA
Camoopranuszanmsi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIbHOCTh B 00MacTH (U3HKK U
ACTPOHOMUH, BBISBIISITH MPOOIEMbI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJISITh IIJIAaH PEIICHUS PacUETHBIX M KAueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAIIMSIM;

pacimupsaTh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieNaTh OCO3HAHHBIN BBIOOD, ApTYMEHTUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh3a PEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CHocOOCTBOBATh (DOPMHUPOBAHHUIO M TIPOSIBICHHUIO SPYIUIIMH B 00IACTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’IL, 3MOLMOHAJbHBbIN HHTEJJIEKT:
JaBaTb OLCHKY HOBBIM CUTyallusiaM, BHOCHUTH KOPPCKTHUBBI B JOCATCIIBHOCTD,

16



OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH MMO3HABATEIBHOMN pe(ieKCHn KaK OCO3HAHMSI COBEPIIAEMBIX/ICHCTBUN U
MBICJIUTENIbHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCTOJBb30BaTh MPUEMBI pedIIeKCUHU sl OLICHKH CHTYalluu, BhIOOpa BEpHOTOPELICHHUS;

YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO NMPUHHMATH PELICHMS MO0 UX CHHKEHUIO; IPUHUMATh

MOTHUBBI M apryMEHThl JPYTUX IpU aHAJIU3E€ PE3YJIbTATOB JEATEIbHOCTH; NPUHUMATh ceOs,

[IOHUMas CBOU HEJOCTATKU U JIOCTOUHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTHI JAPYruX IpU aHAJIU3€ Pe3yJbTaTOB ACATEIbHOCTH; IPU3HABATh

CBOE MPaBo U MPaBO APYTUX HA OIINOKU.

B mnpornecce nocTuKeHUsT JUYHOCTHBIX PE3YIbTATOB OCBOEHHS IPOrpaMMbl IO (u3HuKe AJs
YPOBHSI CPEeTHETO O0IIero 00pa3oBaHus y 00y4JaOIIMXCsl COBEPIIEHCTBYETCS AMOIMOHAIIbHBIN
MHTEJJIEKT, MpearoJiaralouii - cOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIEr0 CIOCOOHOCTh IOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBIThYBEPEHHBIM B ceO€;

CaMOperyJIMpoBaHus, BKJIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTUPOBATHCA K HMOLMOHAIBHBIM H3MEHEHUSM U MPOSBIATH
IrMOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIUH, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTUKEHUIO LEIH U YCIIeXy, ONITUMU3M,
MHUIMATUBHOCTb, YMEHUE JAEUCTBOBATDH, UCXOS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHME JPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMANIBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTh  BBICTpaWBaTh OTHOIIEHHS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, MIPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL

INPEIMETHBIE PE3YJIbTATBI

K xonmy obOydenus B 10 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMeEPax pojb U MECTO (PU3UKU B (POPMUPOBAHUMCOBPEMEHHON HAyUYHOM
KapTUHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B MPAKTHUYECKON AEATEIbHOCTH
JIFOJIEH

YUUTHIBATh TPAHUIBI NPUMEHEHHUsS] H3YyYEHHBIX (DU3MUECKHUX MOJENei: MaTrepuanbHas TOYKa,
MHEepLHaNbHAs cucTeMa 0Tcuéra, abCOTIOTHO TBEPIOE TEJNO, UICANbHBIN a3, MOAEIU CTPOCHUS ra3os,
KUAKOCTEH U TBEPBIX Tell, TOUCHHBIHN SIEKTPUUECKUN 3aps] pU peleHnH GU3NIECKUX 3a1a4;

pacrno3HaBaTh (pu3MUECKUe ABIEHUS (IIPOLECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOEHHS BELIECTBA U AJIEKTPOJAUHAMUKU: PaBHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIDKEHUE, CBOOOJHOE TaJeHHE TeJl, JIBUKEHHE IO
OKPY)KHOCTH, WHEpLHUs, B3auMoJeicTBUe Tei, AuQdy3usi, OpOYHOBCKOE JABIKEHHUE, CTPOCHHE
KUAKOCTEH M TBEPHABIX TeJ, W3MEHEHHE O00bEMa Ten MpU HarpeBaHUU (OXJIAXKAECHUH), TEIUIOBOE
paBHOBECHE, HCIIapeHue, KOHICHC AU, TJIaBIeHNe, KPUCTAJUTH3AIMS, KUTIEHHE, BIKHOCTh BO3/yXa,
MOBBIIIICHUE JaBIICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPHITOM COCYZAE, CBA3b MEXIy MapaMeTrpamu
COCTOSIHMS T'a3a B U30IPOLIECCAX, IEKTPU3ALUS TEN, B3aUMOJCHCTBUE 3apsI0B;

OTIMCHIBATh MEXaHUYECKOE IBMKEHHUE, MCITONB3Ys (DU3MuecKue BETUYHMHBI: KOOPAUHATA, MYTh,
NepeMelieHne, CKOpoCTh, YCKOPEHHME, Macca Tela, CHIla, UMIYJIbC Tejla, KUHETHYecKas SHEeprus,
MOTEHIIMATbHAS JHEPrusi, MexaHudyeckas paboTa, MexaHWYecKas MOIIHOCTh; MPH OMUCAHHUH
MPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMbIX BEIMYWH, UX O00O3HAUEHUS M €IUHUIIBI,
HaXOJUTh (OPMYIIBI, CBA3BIBAIOINNE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMU BEIHUNHAMU;
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OTIMICHIBATh M3YUEHHBIC TEIIOBBIC CBOMCTBA TEJI U TEIUIOBHIC SBJICHHS, UCIIOJB3Ysl (DU3HUECKUE
BEITMYMHEL: JIaBJICHHE Ta3a, TeMIIepaTypa, CPeaHssl KUHETHUECKas dHEPTHsl XaOTUUYECKOTO JIBHIKEHUS
MOJIEKYJ, CpEIHEKBaJpaTHYHAas CKOPOCTh MOJIEKYJN, KOJHYECTBO TEIUIOTHI, BHYTPCHHSS SHEPTUs,
paboTa rasza, KOXQQPUIIMEHT IMMOJE3HOTO ICHCTBUS TEIJIOBOTO JBHUTaTElNIsl, MPU OMUCAHUM MPABUIBHO
TPaKTOBaTh (PM3MUECKUU CMBICI HCIOJB3yEeMbIX BEIMYUH, UX O0O3HAYCHUS W CIUHUIIBI, HAXOIWTH
(hopMyITBI, CBSI3BIBAIOIINEC TAHHYIO (DU3UYECKYIO BETUYHUHY C APYTUMHU BEITMYNHAM;

OTHMCHIBATh M3YYCHHBIC DJICKTPUUYECKHUE CBOWMCTBA BEIIECTBA M DJICKTPUYCCKUC SIBJICHUS
(mporieccel), HUCTONB3Ys (DU3MYECKHE BEIWYHHBI: JJICKTPHUECKUH 3apsij, OSJIEKTPHUECKOE TOJIe,
HaNpsDKEHHOCTH  TIOJIsI, MOTCHIIMAJ, PA3HOCTh IMOTCHIMAJIOB; IIPU ONMUCAHUH MPABHIIBHO TPAKTOBATH
(U3HYECKUN CMBICT HCIOJB3YEMBIX BEIUYHH, UX 0003HAUCHUS WM C€AMHHIIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOINNE JTAHHYIO (PU3WUYECKYIO BETMUMHY C JIPYTUMU BEITMYNHAMU;

aHATM3UPOBATH PUINUYCCKUE MPOTIECCHI U SIBIICHUS, HCIIONB3Ys (DU3UYECKHUE 3aKOHBIN TPUHITHITHL:
3akoH BcemupHoro Tsarotenusi, |, Il u Ill 3akonsr HproToHa, 3aKOH COXpaHEHHs] MEXaHWYECKOU
SHEPrUH, 3aKOH COXPAHCHHS WMITYJIbCA, MPHHIMII CYIMEPIO3UIUN CHJI, TPUHIIUI PABHOTIPABHS
WHEPIHAILHBIX CHCTEM OTCYETA, MOJICKYISIPHO-KHHETHUYECKYIO TCOPHIO CTPOCHHUS BEIIECTBA, T'a30BhIC
3aKOHBI, CBSI3b CpEAHEH KWHETHYECKOW OJHEPruH TEIUIOBOTO JBIDKCHHS MOJIEKYJI C aOCOJIOTHOM
TEeMITepaTypoi, MEepBhIi 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHHUS JJICKTPUUYCCKOTO 3apsjia, 3aKOH
Kyrnona, npu 5TOM pa3nuyars cI0BeCHYI0 (GOPMYITUPOBKY 3aKOHA, €0 MaTeMAaTHYECKOE BBIPAKEHUE U
ycioBUs (TpaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPHUHIMITBI JCHCTBHS MAITUH, MPUOOPOB M TEXHUYECKUX YCTPOMWCTB;
pa3nuyaTh yCIOBHS UX O€30MMaCHOTO UCTIOIB30BaHHs B TIOBCETHEBHON )KU3HM;

BBITIOJIHATh OKCIEPUMEHThl IO HCCIENIO0BaHUIO (U3MYECKUX SBICHUH U MPOLECCOB C
HCIOJIb30BAHMEM TPSIMBIX, 1 KOCBEHHBIX U3MEPEHUM, ITPH 3TOM (HOPMYIHpOBaTh NpodiaemMy/3aiady Hu
TUTIOTE3y y4eOHOTO DJKCHEPUMEHTa, CcOoOMpaTh  YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYyIOBaHUA,
MIPOBOJUTH OMBIT U GOPMYITHPOBATH BHIBO/IBI;

OCYILIECTBJISITh MPSIMble U KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEJIWYUH, NMPU 3TOM BBIOMpPATH
ONTUMAJBHBIA CMOCO0 HM3MEPEHHsS M HUCIHOJIb30BaTh H3BECTHBIE METOJbI OIICHKM MOTPEIIHOCTEN
HU3MEPEHMUI;

UCCIIEIOBaTh 3aBUCHUMOCTU MEXIY (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHUEM MPSMBIX
U3MEpeHul, MpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHUPOBATH pE3yJAbTaThl MOJYyYCHHOM
3aBUCHUMOCTH (PM3MUYECKUX BEJIWYUH B BUJE TaONHIl U IrpadUKOB, J1eNaTh BBIBOJBI 10 PE3yiIbTaTaM
UCCIIeIOBAHUS;

coOnrofaTh mpaBmiia 0E€30MacHOTO TpyAa MPHU MPOBEACHUU UCCIEIOBAHMNA B paMKax yueOHOTO
OKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENILCKOM U MPOEKTHOW JIEATEIbHOCTH C HCIOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHHS;

pemarh pacuéTHbIC 3a/laud C SBHO 3aJaHHOU (DU3MUYECKON MOJENbI0, UCHOJB3YS (PU3NYECKHE
3aKOHBI U MPUHIMIIBI, HA OCHOBE aHANIM3a YCIOBHSA 3a7]aud BBIOUPATh PU3NYECKYIO MOJIEIb, BBIACIATh
¢busznueckue BenUYUHBI U GOPMYJbl, HEOOXOaUMBbIE A €€ pelIeHUs, MPOBOJIUTH PacuEThl H
OIICHUBATh PEALHOCTD MOJIY4EHHOTO 3HAYCHUSI(PUINIECKON BETUYHHBI;

pemath KadecTBEHHbIE 3a/laud: BBICTPAaWBaTh JIOTUYECKH HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJeHUl ¢ OTIOPO Ha N3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS,

WCIOJIb30BaTh MPU PEIIeHUH Y4eOHBIX 3a7au COBpeMEHHbIE NHPOPMAIIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYpPUPOBAHUS, HMHTEPHpPETAlMH M TMPEICTaBICHUs] Y4eOHOW M HAy4YHO-TIOMYJISIPHOM
nH(pOpMaIK, MONYYEHHOW W3 Pa3NUYHBIX HUCTOYHHKOB, KPUTUYECKH aHAIH3UPOBATH IMOTy4aeMYIO
UH(pOpMAIINIO;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCHHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOBB pa3BUTHE
HayKH, 0OBSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH UTEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS 1O (QU3UKEe B MOBCETHEBHON  KHM3HU IS
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obecrieyeHnss 0OE30MACHOCTH MpPU OOpAIICHWH C MPUOOPAMU M TEXHHUUECKUMH YCTPOWCTBAMH, IS
COXpaHEHHS 3JI0POBbS M COOIIO/ICHHSI HOPM KOJIOTHYECKOTO MOBEJICHUS B OKPYXKAIOLICH Cpejie;

paboTare B Trpymie ¢ BBIIOJHEHHEM pPa3IMYHBIX COLMAIBHBIX POJIeH, IMJIaHUPOBATH PabOTy
I'pyiibl, padikuoOHAJIbHO pacCpeaciiaThb O6H3aHHOCTI/I U IUIaHUPOBATH ACATCIIbBHOCTL B HECTAHAAPTHBIX
CUTyalluiX, aICKBATHO OLICHUBATH BKJIaJg KaXa0ro M3 YYaCTHUKOB TIpylIibl B PCHICHHUC
paccMaTpuBaeMoin mpooOIEMBbI.

K xonmy oOyuenms B 11 kJiacce mpeIMeTHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHEI
oTpakaTh C(POPMUPOBAHHOCTH Y OOYUJAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPaAX pojb U MECTO (PU3UKU B (POPMHUPOBAHUHNCOBPEMEHHON HAy4YHOUH
KapTUHBl MHpa, B Pa3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B MPAKTHUUYECKON AEATEIbHOCTH
JIFOJIeH, 1EeTIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHNS U3YYEHHBIX (PU3NUECKUX MOJEIIEI: TOUSUHBII AJIEKTPUUECKHIM
3apsij, Jy4 CBETa, TOYCUHbIN UCTOUYHUK CBETA, sIEPHAsi MOJAEIb aTOMa, HyKJIOHHAsi MOJIEJIb aTOMHOT'O
sJipa MpHU pelIeHNH PU3NIECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKUe SBICHHUS (TIPOIECChI) M OOBSCHATHP HMX Ha OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKN U KBAHTOBOM (DM3MKM: JIIEKTpUUYECKas IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MATHUTHOE JACUCTBUS TOKA, B3aUMOJEHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAs WHAYKIUS,
NeficTBHE MarHUTHOTO TMOJIsI Ha TMPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsjl, AJIEKTPOMAarHUTHbBIE
KojeOaHuss M BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHeHHE CBEeTa, OTpPakKeHHE, MpeoMIICHHE,
uHTepdepeHus, TudpaKkius U Nojaspu3alus cBeTa, JUCIEPCUsl CBETa, POTOIEKTPUUECKUN IPPeKT
(boToapdexT), cBeTOBOE MAaBICHHE, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aToma BOJOPOJaA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJll0aKTUBHOCTE;

OMKCHIBaTh U3y4EHHbIE CBOMCTBA BeIIEeCTBA (DJIEKTPUYECKUE, MArHUTHBIE, ONTHUYECKUE,
AIIEKTPUYECKYI0 TPOBOAMMOCTh PA3IMYHBIX CpEl) M DIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCIOJIb3YS (PU3NYECKHE BETUYMHBI: JCKTPUUECKUN 3apsijl, CHJIa TOKa, DJIEKTPHUUECKOEe HAIpshKeHUeE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, SJEKTPOJBMKYIIAs cujia, pabora ToKa,
WHIYKLIHAS MarHuTHOTO TMoJis, cwia Amrepa, cuia JlopeHla, WHIYKTUBHOCTh KATYIIKH, SHEPrus
AIIEKTPUYECKOT0 W MArHUTHOTO IOJIeH, MEepuoJl U 4YacToTa KoJieOaHWi B KoJeOaTeJIbHOM KOHTYpE,
3aps M cuUlla TOKa B Ipollecce TapMOHUYECKUX OJJIEKTPOMArHUTHBIX KosiebaHHH, QoKycHOe
paccTosiHUe M ONTHYECKas CWJIa JIMH3bI, PH OMHCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYUH, UX 0003HAYEHUS M €UHHUIIbI, YKa3bIBaTh (POPMYJIIbI, CBSI3bIBAIOIINE JAHHYIO
(bu3MYECKYIO BETHMUUHY C APYTUMHU BETUYMHAMU;

OTHCHIBATh M3yYCHHbIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCIIONB3YS (U3UYECKUE BEITUUYHHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUs U UMIYIbC (OTOHA,
MepHoJ TMOJIypacmaaa, dSHEPTrUus CBA3M ATOMHBIX fJep, MpPU ONUCAHUHM MPAaBHIBLHO TPAaKTOBATh
(bu3MYECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €MHUIIBI, YKa3biBaTh  (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JIPYTMMH BEJIMYMHAMU, BBIYHCIATH 3HAUCHUE
(bu3nYecKOil BeTUYUHBI,

aHAIIM3UPOBATh (PUZNYECKUE MPOIIECCHI U SBICHUS, UCTIONB3Ys (PU3MUecKrue 3aKOHBIN TPUHIIHIIbL:
3ak0H OMa, 3aKOHBI MOCJEAOBATEILHOTO M NapajUIeIbHOTO COEAMHEHUS MPOBOJHUKOB, 3aKOH
Jlxoyns—JIeHna, 3akOH 3J€KTPOMAarHUTHOW HMHAYKUWH, 3aKOH MNPSIMOJUHEHHOTO pacrnpoCTpaHEHUs
CBETA, 3aKOHBl OTPAXKEHUS CBETA, 3aKOHBI MPEIIOMJICHUS CBETa, ypaBHEHHE OUHIITEWHa IS
doTorddexra, 3aKOH COXpaHEHHS OHHEPrUH, 3aKOH COXpPAaHEHHS HWMIYIbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOTO  3apsijia, 3aKOH COXpPaHEHHWsl MaccoBOIO 4YHUCHa, TMOCTyidaTel bopa, 3akoH
pPaMOAKTUBHOTO pacmaja, NpU OTOM paszliudarh CIOBECHYIO (OPMYITHpPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BhIpaXE€HUE U YCIOBUs (TpaHUIlbl, 0071acTH) IPUMEHUMOCTH;

ONpeNeNsATh HAIpaBICHHE BEKTOpa WHIAYKIIMM MArHUTHOTO TMOJS TPOBOJHUKA C TOKOM,
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cwiibl Amrnepa u cuibl Jlopenna;

CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBIIIOJIHATL OKCIICPUMCHTBHI 110 HCCICOAOBAHUIO (bI/IBI/I‘-IeCKI/IX SBJICHUN WU nmpoucccoB C
MCIOJIb30BAHNEM IPSAMBIX, H KOCBEHHBIX U3MEPEHUIN: MIPH 3TOM (popMyIHpoBaTh npodiemy/3agady Hu
THMOTE3y y4eOHOTO OKCIIEPUMEHTa, COOMparh  YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHHMSA,
MIPOBOJIUTH OTIBIT U (GOPMYITUPOBATH BHIBOIBI;

OCYIICCTBJIATL MPAMBIC U KOCBCHHBIC U3MCPCHHA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, IpU 3TOM BI)I6I/IpaTI)
ONTHUMAJIBHEIN CIIOCO0 N3MCPCHUA W HUCIHOJb30BATh H3BCCTHLBIC MCTOAbBI OLCHKHU HOFpCHIHOCTCfI
U3MEPEHUN;

HuccijIe10BaTbh 3aBUCHUMOCTHU (1)I/I3I/I‘~I€CKI/IX BCJIMYHH C UCIIOJIB30BAHUCM HPSAMBIX HSMCPCHHﬁI npu
9TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCUPOBAThH PE3yIbTAThl MOJYYEHHON 3aBUCUMOCTH (PH3UUYECKUX
BCJINYHH B BUIC Ta6J'II/IH n Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3yJIbTaTaM HCCICAOBAHMA,

coOnroaTh mpaBmiia OE€30MacHOTO TpyAa MPHU MPOBEACHUU HCCIENOBAaHMM B paMKax yueOHOTO
OKCIEPUMEHTa, Yy4eOHO-UCCIIEIOBATENIbCKOM M IMPOEKTHOM  JEATEIbHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pemarb pacué€THbIe 3a/laud C SIBHO 3aJlaHHOM (PU3MUECKON MOJENbI0, UCHOJb3ysd (U3NYECKUE
3aKOHBI U IPUHIMUIIBI, HA OCHOBE aHajin3a yCJIOBHA 3aJa4n BI)I6I/IpaTI) (1)I/I3I/IquKyI-O MOACIIb, BBIACITATH
(dbr3uYecKue BETMIUHBI U (POPMYITBI, HEOOXOUMBIE JITIsie€ pelieHus, MPOBOAUTh PACUEThl U OIIEHUBATH
peanbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUUHHBI,

pfiiatb KA4Y€CTBCHHBLIC 3aJadu: BBICTpaMBATb JIOTHYCCKH HCEIPOTHUBOPCUUBYIO MLCIIOYKY
pPacCy>KJIEHUH C OMOPON Ha N3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKUE SBIICHUS;

UCIOJb30BATh MPHU PELICHUN YY4EOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHHU IS
IIOMCKA, CTPYKTYpHUpPOBAHMs, HHTEPIPETALMU M NPEACTaBICHUs y4eOHOW W Hay4yHO-NOMYJISPHOH
MHGOPMALUH, MOJYYEHHOW W3 pa3InYHbIX MCTOYHMKOB, KPUTUYECKH aHAJIM3MPOBAThH IOJYy4aEMYIO
nHpopMaIuio;

OOBSICHATh NMPUHLUIBI JEHCTBUA MAaIIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pPa3InvaTh
YCIIOBHSI UX O€30M1aCHOTO MCIIOJIb30BaHMS B TIOBCEIHEBHON KU3HH;

IPUBOJAUTH HPUMEPHl BKIaJa POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-(DU3UKOBB pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKUH TEXHOJIOTHH;

UCIOJb30BATh TEOPETUYECKUE 3HAHMS 10 (QuU3MKe B [IOBCEJHEBHOM  JKU3HU IS
oOecrieyeHus 0€30IIaCHOCTH IpU OOpAIleHUU € NPUOOPAMU M TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHHUs 3/I0pOBbs U COOJIOJIEHNSI HOPM 3KOJIOIMUYECKOTO IOBEJICHHS B OKpY Kalollel cpese;

paboTaTe B TpyHNe C BBINOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH, MJIAaHUPOBATH PabOTy
IPYIIBI, PAllMOHAIBHO paclpeieisaTh 00s3aHHOCTH U IIAHUPOBAThH JIESATEIbHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJIeKBaTHO OLIEHMBaTh BKJIQJ KaXJOI'0 U3 YYaCTHUKOB TpPYNNbl B PpELICHUE
paccMaTpuBaeMoil pooOIeMBbl.
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TEMATHUYECKOE INIAHUPOBAHUE!

10 KJIACC
No Hanvenosaune KommuectBo OcHOBHBIE BUIBI ICSITEIIBHOCTH
[IporpamMmmMmHOE conepxaHue
/1 pasaCJIoB U TCM 9acoB 00yJaroIIHXCst
yueOHOro mpeaMera
Pa3znen 1. ®u3uka u MeTOIbI HAYYHOI O NO3HAHUA
1.1 ®u3MKa 1 METOIbI 2 dusnka — Hayka O MPHUPOJIE. N3yuenue HaydyHBIX (AMITUPUIECKUX U
Hay4HOTO TIO3HAHUS Hayunple wmeToApl TO3HAHUSA TEOPETUUYECKUX) METOIOB TIO3HAHUS
OKPY’KaIOILIEro MUpa. OKpYKaloIllero MHUpa.
Ponb skcriepuMenTa u Teopun OOcyK1eHre TpaHuIl TPUMEHUMOCTH
B IIPOIIECCE TTO3HAHUS TTPUPO/IBL. (U3UYECKUX 3aKOHOB U TEOPHUH.
OKCIIePHMEHT B (U3HKe. Pabora B rpymnme no noaroToBke
Mozenuposanue Qpusndeckux KOPOTKHX COOOIIEHU O POJIK U MECTE
SIBJICHAUH 1 niporieccoB. Hay4nbie (GbU3MKHN B HayKe U B MPAKTUYECKOI
runoTe3bl. usndeckue 3aK0HbI U JIEATENBHOCTH JIFOJIEH.
Teopuu. ['paHuUIIbI IPUMECHUMOCTH JleMoHCTpaIys aHAIOTOBBIX U ITU(POBBIX
¢pusnyecknx 3akoHOB. [IpuHImI HU3MEPHUTEIIbHBIX TPHOOPOB,KOMITBIOTEPHBIX
COOTBETCTBHUSI. JIATYHKOB.
Ponb u Mecto pusuxu OcBoeHUEe OCHOBHBIX MPUEMOB PabOTHIC
B ()OPMUPOBAHUU COBPEMEHHOI urdposoii maboparopueii mo puzuke
Hay4YHOU KapTHUHBI MUDA,
B IPAKTHUYECKON JIEATEITLHOCTH JIFOJICH
Uroro no pazneny 2

! B KaJICHAAPHO-TEMATUYCCKOM IIJIAHUPOBAHUUN YUTCHBI BO3MOKHOCTHU HNCIIOJIb30BAHUSA 3JICKTPOHHBIX (I_II/I(I)pOBBIX) 06p3.30BaTCJ'IBHBIX pPeCypCoB,
SABJIAIOIINXCA y‘Ie6HO-MeTO,Z[I/IquKI/IMI/I MarepuajaiamMu, COACPIKAHUC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 06p3.30BaHI/II/I.
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Pasznea 2. MexaHuka

2.1

Kunemaruka

Mexanndeckoe JBMKCHHUE.
OTHOCHTEIBLHOCTh MEXaHHYECKOTO
nekenud. CucremMa oTcuéra.
Tpaexropusi.

[lepemenienue, ckopocThb (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTEepUATIbHOM TOYKH, UX
MPOEKIIUN HAa OCH CUCTEMBI
koopauHat. CloxxkeHue

MEepEeMENIEHUN U CI0KEHUE
CKOpPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE
MPSMOJIMHETHOE ABUKEHHE.

['paduxu 3aBUCUMOCTH KOOpMHAT,
CKOpPOCTH, YCKOPEHHUS, TyTH U
MepeMeIeHUs MaTepUAIbHON TOYKHOT
BPEMEHHU.

CBoOoaHOE asicHuEe. Y CKOpEeHUE
CBOOOIHOTO MaJeHuUs.
KpuBonuueliHoe IBHXEHUE.
JIBU>KeHNE MaTepUATbHOM TOYKH T10
OKPYXHOCTH C IOCTOSIHHOM TOMO/1YJTIO
CKOpPOCTBIO. YTIIOBas

CKOpOCTb, JIMHEMHAs1 cKopocTh. [lepuoa u
4acToTa 0OpaIleHHUS.

leHTpOCTPEMUTENIBHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u

[IpoBeneHue SKCIIEpUMEHTA: U3yUCHUE
HEPaBHOMEPHOTO JABMXEHUS C IIEJIbIO
OIpeieNICHUsI MTHOBEHHOM CKOPOCTH;
MCCJIEI0BAaHUE COOTHOIICHHS MEXTY
MYTSIMH, TPOUICHHBIMU TEJIOM

3a MOCJIeI0BATENbHBIC PABHBIE
MPOMEXKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBMYKEHUU

C HaYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO;
W3y4YeHUE ABUKEHUS IapHKa B BI3KOU
KUJKOCTH; U3YUYCHHE JIBFXKCHUS TeJa,
OpOILIEHHOTO FTOPU30HTANIBHO.
OObscHeHrE OCHOBHBIX IPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,TAKUX
KaK: CIIUJIOMETP, LIEMHbIE U peMEHHbBIE
nepesavyy IBUKEHUS; U YCIOBUN UX
0€3011acHOTO UCIOIb30BaHUS B
IIOBCEIHEBHOU

YKU3HH.

Pemenue pacué€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCIIOJIb30BaHUEM OCHOBHBIX (POPMYI
KUHEMaTHUKU.

[TocTtpoenne u aHanu3 TrpapuKoB
3aBUCUMOCTEN KHUHEMaTUYEeCKHX
BEJIMYUH OT BPEMEHU

JUIsl PABHOMEPHOTO
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IIPAKTUYECKOE IIPUMEHEHHUE:
CIIUOMETD, ABMKEHUE CHAPSIOB,
LICITHbIE M PEMEHHBIE TIEpe1adu

Y PaBHOYCKOPEHHOT'O IPSMOJIMHEHHOTO
JIBYDKCHUSI.

Pacnio3naBanue pU3nM4eCKUX SABJICHUNB
y4€OHBIX OIbITaX U OKPYXKAIOLIEH KU3HU:
paBHOMEPHOE U

PaBHOYCKOPEHHOE MPSMOJIMHENHOE
JBIKEHHE, CBOOOIHOE TTaJeHue Tell,
JBUKEHHE 110 OKPYKHOCTH.

Onucanne MEXaHMYECKOTO JBM)KEHHUS C
MCI0JIb30BaHNEM (PU3NYECKUX BETUUMH:
KOOpJMHATa, MyTh, IEPEMEIIEHUE, CKOPOCTb,
yckopenue. PaboTa B rpymnmnax npu
TUTAHUPOBAHHUH, TPOBECHUH H
MHTEpIpPETallUU PE3yJIbTaTOB ONBITOB U
aHaJIu3e JONOJHUTENbHBIX HCTOUHUKOB

uH(popMaIuu 1Mo Teme
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2.2

JnHamuka

[IpuHuun oTHOCcHTENBHOCTH [ anuiies.
IIepssiii 3axk0oH Hprotona. uepuuanbusie
cucreMsl oTcu€ra. Macca tena. Cuia.
[IpuHnun cynepnosunuu cui. Bropon
3akoH HproToHa [u1s1 MatepuanbHON
TOYKH.

Tperuit 3akoH HproToHa st
MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOIO TSATOTEHHMSL.
Cuia tsxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHuE Macc B3aUMO/ICHCTBYIOIUXTEIL.
N3yyeHnue 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT
nedopmaluu; CpaBHEHUECHIT TPEHUSI TIOKOS,
Ka4dy€HUA 1

CKOJIbXXKCHUS.

O0bsacHenne HeBecomocTu. [IpoBenenue
HKCIIEPUMEHTA: HCCIIEAOBAHNE 3aBUCUMOCTH
CHUJI YIIPYTOCTH, BO3HUKAIOLIUX B IPYKUHE

U pE3MHOBOM 00paslie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.Bec

Tena.

Tpenue. Buasl Tpenus (moxos,
CKOJIbYKEHUSI, KQUeHUS ).

Cuna tpenus. Cyxoe TpeHue.

Cuiia TpeHHS CKOJIBKEHHS M CHUJIa
TpeHust nokosi. Koapduuuent tpenus.
Cuna conpoTuBIEHUS NPU ABHKEHUN
TeJa B XKUIKOCTH WJIH rase.
[TocTynarenbHoe U BpalaTebHOE
JBIKEHHE a0COIFOTHO TBEPIOTO TeJa.
MOMEHT CcWiIbl OTHOCUTEIBHO OCH
BpameHus. Ilnedo cumbl.  YcnoBus
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOALINITHUKY, IBHKEHUE
HCKYCCTBEHHBIX CIyTHUKOB

nedopMaiuu; N3ydeHue TBHKEHUS
OpycKa 1o HaKJIOHHOM TJIOCKOCTH;
MCCIIeI0BaHUE YCIIOBUI PaBHOBECHUS
TBEPAOIO Tejla, UMEIOLIEr0 OCh
BpaICHUSI.

O0bsicHenne ocoOeHHOCTEN
PAaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JABUKEHUS, CBOOOTHOTO
MaJICHUs TN, TBIKEHUSIIO OKPY>KHOCTH Ha
OCHOBE 3aKOHOB HproTOHA, 3aKOHA
BCEMHUPHOTO TATOTEHHUSI.

OO0bsicHEeHE OCHOBHBIX TTPUHITUTIOB
JIEACTBUSI TIOIIITUTTHUKOB M UX
MPAKTUYECKOTO MPUMEHEHHUSI.
OObscHeHre IBUKEHUS HCKYCCTBEHHBIX
CIyTHUKOB.

Pemenne pacué€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHHEM OCHOBHBIX 3aKOHOBH
dbopMyn AMHAMUKH.

Pacnio3naBanue ¢pu3nuecKux sSBJICHUNB
yueOHBIX OMBITAX U OKPYKAIOIIEH

JKU3HU: UHEPLIUSA, B3aUMOICHCTBUE TETI.
Ananu3 pU3NYecKuX MpoLeccoB U

SIBJICHHH C MCITOJIb30BAHHEM 3aKOHOB U

MMPUHIUIIOB: 3aKOH BCEMHUPHOI'O
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tarotenus, I, II u III 3akonnl HrroTOHA,
MPUHIMIT  CYNEPHNO3UUMU  CHJI, [PHUHIIUI
PaBHONPABHOCTH UHEPIIUATBHBIX

CHCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUS B
MeXaHUKe

NMnynbsc maTepuanbHON TOUKH (Tena),
CHUCTEMBI MaTEepPHAIbHBIX TOUYeK. MITynbe
CHUJIBI 1 UBMEHEHUEHMITYJIbCa TeJla. 3aKOH
COXpaHEHUs UMIysbca. PeakTuBHOE
nBrkeHue. Pabora crisl. MOIIHOCTH
CHUJIBI.

Kunernueckas sneprus

MarepuanbHOi Touku. Teopemaoo
M3MEHEHUU KHHETUYECKON SHEPTUH.
[TorennmansHas HEPTHS.
[ToTenuumanbpHas SHEPTUs YIPYTo
nehopMUPOBAHHON TIPYKUHBI.
[ToTenuumanbHas sHEprus Tena

BOJIM3H MOBEPXHOCTH 3EMIIH.
IToTennuanbpHEIE U

HENOTEHIUaIbHbIE CUIIbl. CBS3b

paboThl HEMOTEHIUATIBHBIX CHJIC
M3MEHEHHUEM MEXaHU4YeCKOU dHeprun
CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU.

Ynpyrue u Heynpyrue

[IpoBeneHue SKCIEPUMEHTA: U3YICHHE
a0COJIFOTHO HEYNPYTOTo yaapa

C TIOMOTIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB; UCCJIEIOBAHUECBSI3H PabOThHI
CHJIBI C U3MEHEHHUEM MEXaHUYECKOU
SHEPTUH TeJla

Ha IPUMEPE PaCTHKEHUST Pe3UHOBOTO
KTyTa.

Onenka aOCONIOTHBIX ©  OTHOCHUTENBHBIX
MOTPEUTHOCTEH  M3MEpeHUuN  (PU3HYECKHUX
BEJIMYHH.

Pemenne pacué€THbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHHEM OCHOBHBIX 3aKOHOBH
dbopMyn AMHAMUKH U 3aKOHOB COXPAHEHHUS.
Pemenne kauecTBEHHBIX 33124

C OIOpOil Ha M3yYEHHBIE B pa3zeine
«MexaHMKa» 3aKOHBI, 3aKOHOMEPHOCTUU
buznyeckue sIBICHHUSL.

Ornucanne MeXaHM4eCKOTro IBUKEHHUS C
UCIOJIb30BaHNEM (PU3NYECKUX BEINYNH:
UMITYJIbC TeJla, KHHETHYeCKask SHEPTHs,
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CTOJIKHOBEHUSI.
TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOIIEP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

[OTEHLIMAJIbHAs SHEPIUsl, MEXaHUYECKas
paboTta, MexaHUYEeCKasi MOIITHOCTb.

AHanu3 pU3NYECKUX MPOLECCOB U

SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUS MEXaHUYECKOU SHEPI UM,

3aKOHA COXPaHEHUsI UMITYJIbCA.

OObsicHEeHE OCHOBHBIX MTPUHITUTIOB

JIEHCTBUS ¥ TIPAKTUYECKOTO MTPUMEHEHUS
TEXHUYECKUX YCTPOUCTB,TAKUX KaK:

BOJOMET, KOTIED,

MIPYKWHHBIN TUCTOJIET.

OObsicHeHHE IBW)XEHMSI pakeT C OIMopoil Ha
M3yYeHHbIe (PU3MYECKHE BEINYMHBI U 3aKOHBI
MEXaHHUKH.

Hcnonb30BaHue npu MOAr0TOBKE

COOOIIEHN O TPUMEHEHUH 3aKOHOB

MEXaHUKH COBPEMEHHBIX

MH(OPMALMOHHBIX TEXHOJIOTUH JIIs

MOMCKA, CTPYKTYPUPOBAHUS,

MHTEPIIPETALNH U IPEICTaBICHUS
uH(pOpMaLUY, KPUTHUECKUN aHAIIN3
nosydyaemoit undopmarmu [Iposenenue
KOCBEHHBIX U3MEpPEHU M, UCCIe0BaHUN
3aBUCHUMOCTEH (PU3NYECKUX BEIUYUH,
MpoBepKa

IIPEUI0KEHHBIX TUIIOTE3

Hroro o pazneny

18
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Pazgen 3. MoJieky/asipHas puznka u TepMOAMHAMHUKA

3.1

OcHoBBI
MOJIEKYJIAPHO-
KMHETUYECKON TEOPUU

9

OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KMHETHYECKOW TEOPUU U UX OMBITHOE
obocHoBanue.bpoyHOBCKOE ABMKEHUE.
Huddysus. Xapakrep ABWKEHHUS U
B3aUMOJCUCTBHASA  YacTHUI[  BeEIIECTBA.
Mojenu cTpoeHus Ta3os,

KUJKOCTEN U TBEPABIX TEN U
00BICHEHNE CBOMCTB BEIISCTBA

Ha OCHOBe€ 3TUX Mojeiel. Macca u
pa3mepsl MoJiekya. KommdecTBo
BemiectBa. [locrossaras ABoraapo.
TermmoBoe paBHOBECHE.

Temneparypa u e€ u3mMepeHue.

[lIxana remnepatyp Llenbcus.

Moaens naeanbHOTO rasa.

OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETHYECKOU

TEOPHUH HICATLHOTO Ta3a.

AOcoroTHas TeMIiepaTypa Kak Mmepa
CpeaHel KHHETUYECKOM SHEpruun
TEII0BOI0 ABIKEHNS YaCTHI] T'a3a.
[Mkana remneparyp KenpBuHa.
I'a30BbI€ 3aKOHBI. YpaBHEHUE
MenaeneeBa—Kianeiipona.

3axoH [lansrona. M3onponeccsl

[IpoBeneHue sKkCIEpUMEHTA:

OIIpE/IEIICHUE MacChl BO3/1yXa

B KJIACCHOM KOMHAT€ Ha OCHOBE U3MEPEHUU
00bEMa KOMHATBHI, 1aBJICHUSIN TEMIIEPATYpPbl
BO3/1yXa B HEH; UCCIIEIOBAHNE 3aBUCUMOCTH
MEXK1y TapaMeTPaMU COCTOSIHUSA
pa3pexeHHororasa.

Onenka aOCONIOTHBIX ©  OTHOCUTEJIBHBIX
MOTPEIIHOCTe  HM3MepeHud  (pu3MvecKux

BEJINYHH.
OOBsICHeHE OCHOBHBIX ITPHHIIAIIOB
JeiicTBuil TepMoMeTpa u 6apomeTpa u
yCIOBUM X OE30MaCHOTO UCIIOJIB30BaHUS B
IIOBCEIHEBHOU

KHU3HU.

Pacno3naBanue ¢puzndecKkux sSBICHUNB
y4eOHBIX OIBITaX U OKPYXKAIOIIeH KU3HU:
muddy3usi, O(pOyHOBCKOE JBUKEHUE.
OnucaHue TEIJIOBBIX SIBJICHUM C
UCIO0JIb30BaHNEM (UZNYECKUX

BEJIMYMH: JaBJIEHUE ra3a, TeMIEeparypa,
CpeIHsisl KHHEeTUYecKasi DHePTUsl
Xa0TUYECKOTO TBUKCHHS MOJIEKYT,
CpeIHEKBaIpaTUYHas CKOPOCTh
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B UACAJIBHOM I'a3€ C IIOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.
I'padnueckoe npencraBnenue
U30IIPOLIECCOB: U30TEPMA, U30X0pa,

n3o0apa.
TexHuueckue  ycTpoucrBa U
IPAKTHYECKOE IIPUMEHEHUE:!

TepMOMETp, OapoMeTp

MOJIEKYIL.

AHanu3 pU3NYECKUX MPOLECCOB U
sIBIICHHH ¢ ucnonb3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOM SHEPTUH TEIIOBOIO
JIBIKEHUSI MOJIEKYIT C a0COTIOTHOM
TEMIIEPATYpPOH.

Pemenue pacu€THbIX 3a/1a4 C IBHO
3alaHHON (PU3UIECKO MOJIETBIO

C MCIIOJIb30BaHHEM OCHOBHBIX
nosioxkenuid MKT, 3akoHoB u hopmyn
MOJIEKYJISIpHOHN (DU3HKH.

Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEICHUH U UHTEPIPETALUN PE3YJIbTaTOB
OTIBITOB M aHAJIN3€ JJOMOJHUTEIbHbIX
UCTOYHUKOB

uH(popMaIuu 1Mo Teme

3.2

OCHOBEI
TEPMOTUHAMUKH

10

TepmoannamMuueckasi CuCTeMa.
Buytpennss sueprus
TEPMOIMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHHSI.

KommuecTBO TENIIOTHI U pa60Ta.
BHYTpeHHHH OHEPTrUusa OAHOATOMHOT'O

HaeaabHOro ra3a. Buasl TCIUIONICPpEaAaYN:

TCIIOIMIPOBOAHOCTH, KOHBCKIIUA,
H3JTYUCHHUC. YaenpHas
TEINIOEMKOCTbD BEIIECTBA.

IIpoBenenne  SKCIEpUMEHTA:  M3MEPEHUE
YIEIbHOM TEMI0EMKOCTH BEILIECTBA.

Onenka aOCOJIIOTHBIX UM OTHOCHUTEIbHBIX
HNOTPEUIHOCTeH  U3MepeHuil  (uznueckux
BEJIMYHH.

N3yuenue mojeneil mapoBoil TypOHHBI,
JIBUraTesIsl BHYTPEHHETO CTOpaHus,
PEaKTUBHOTO JABUTATEIIA.

OOBbsicHeHHEe NPUHIMIIOB JICHCTBUS U

yCII0BHIA 6€30MTaCHOTO MCIIOIb30BAHUS
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KonunuecTBo TemioTsl

IIpU TeIuIonepeaaye.

[Tonstue 06 agnabaTHOM TIpoIECCe.
[IepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMHKH K H30IPOLIECCaM.
I'padmueckas nnTepnperanus padboTs
rasa.

BTopoii 3aK0H TepMOIMHAMUKHY.
HeobpaTumocTs npoiieccoBs
MIPUPOJIE.

Tennossie mamuHbl. [IpuHIIATIE
JIEHCTBUSI TETUIOBBIX MAIIIHH.
[IpeobpazoBanus SHEPTUNB
TEIUIOBBIX MaIIMHAX.
KoaddumumenT none3noro aercTpus
TEIJIOBOM MaIlIVHBI.

[uxn KapHo u ero ko3 durment
M0JIE3HOTO JACHUCTBUA.
DKOJOTHYECKHE MPOOIEMBI
TEIIOPHEPTETHKH.

TexHuueckue ycTpoucrasa u
MPAKTHYECKOE IPUMEHEHHE:
JBUTATENh BHYTPEHHETr0 CTOPaHUS,
OBITOBOM XOJIOIUIbHUK,

KOHJIULIUOHEP

B TIOBCCJHEBHOW JKW3HU JIBUTATEIS
BHYTPEHHETO  CTrOpaHusi,  OBITOBOTO
XOJIOIUIFHHUKA, KOHIUITHOHEPA.
Onucanue CBOWCTB TeT W TEIJIOBBIX
SIBJIEHUM C UCHOJIb30BAHUEM
(bu3NYECKUX BEJIMYUH: JIaBJICHUE ra3a,
TEeMIIepaTypa, KOJIHIECTBO TEIUIOTHI,
BHYTPEHHSISl SJHEprusi, paboTa rasa.
Pemenue pacuéTHBIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(hopMyIT MOJIEKYISIPHOUN (PU3UKHU 1
TEPMOTUHAMHKH.

Pemenne kauecTBEHHBIX 33124

C OIOpOil Ha M3yYEHHbBIE B pa3zeine
«MounekynsipHas (pu3nka u
TEPMOIMHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH U (U3NYECKHE
SIBJICHUSL.

Pabora B rpynnax npu aHanuse
JOTIOTHUTEIbHBIX HCTOYHUKOB
uH(pOpPMaLIUU TIO TEME
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3.3

ArperaTHble
COCTOSIHUS BELIECTBA.
@®a30BbIE NIEPEXOJIBI

[TapooOpazoBanue U KOHACHCAIHS.
Hcnapenne n kunenue.

AGCOJI0THAs U OTHOCUTEIIbHAS
BII&YKHOCTB BO3/yxa. HacelmeHHsIAnap.
VY aenpHas TemioTa napooOpa3oBaHuUS.
3aBUCHUMOCTD

TEMIEPATYpbl KUTIEHUSI OT JaBJICHUS.
TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTauioB. XKunkue

kpuctaiubl. COBpeMEHHbBIE

matepuansl. [naBienve n
KpUCTaJIIu3alus. Y IenbHast TerioTa
miasyeHus. CyOnumanus.

VYpaBHEHHE TEMIOBOTO OaslaHca.
TexHuueckue ycTpoicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJOI'NHU
IMOJIY4YCHUA COBPEMCHHBIX
MarepuajioB, B TOM YHCIC
HaHOMAaTCpUuaJioB,

N HAHOTCXHOJIOT'NH

IIpoBeneHue  sKclepUMEHTAa:  U3MEPEHHUE
OTHOCHUTEJILHOM BJIAKHOCTHU BO3/yXa.

Onenka aOCONIOTHBIX W OTHOCUTEJIBHBIX
MOTPEHIHOCTeH  W3MEepeHu  pu3muecKux
BEJIMYMH.

N3ydenne cBOKCTB HACBIILIEHHBIX

[apoB, COCOO0B N3MEPEHUS

BJIAYKHOCTH

Habmronenue kunenus npu

MMOHUKEHHOM JIaBJICHUH, HATPEBAHUSN
IUTABJIEHUS KPUCTATIMYECKOTO BEUIECTBA.
OObsicHEeHNEe TTPUHITUTIOB ACUCTBUS U

YCIIOBH 0€3011aCHOTO MCTIOJI30BAHUSB
MOBCEIHEBHOM JKU3HU TUTPOMETPA,
MICUXPOMETpA, KaTOpUMETpa.

N3ydeHne TeXHOJIOTH MOTydEeHUS
COBPEMEHHBIX MaTepUaIOB, B TOM YHUCIIE
HAaHOMAaTEpPHAaJIOB.

Pemenue pacué€THbIX 3a/1a4 C IBHO

3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BAHUEM ypPaBHEHUS

TEIIOBOTO OajaHca.

Pemenue kauecTBEHHbBIX 3a7a4
C 0H0p0171 Ha U3YUYCHHBIC 3aKOHBI,

3aKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IC

SABJICHUA I10 TCMC.
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Pacnio3naBanue puU3N4eCKUX SIBICHUIB
y4€OHBIX OIbITaX U OKPYXKAIOLIEH KU3HU:
nepopMarnius TBEPABIX TeJl, HArpEeBaHUE U
OXJIAKJICHUE TEJ, U3MEHEHUE arperaTHbhIX
COCTOSTHUM

BEIECTBA U 00BSICHEHHE UX Ha OCHOBE

3aKOHOB U (OPMYJ MOJIEKYISPHON (PU3UKH.

Hcnonp3oBanne nHPOPMALIMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETALINH U
MpeACTaBICHHUS HHHOPMAITUN TIPU
MOJITOTOBKE COOOIIEHUI O TPUMEHEHUHT
3aKOHOB MOJIEKYJISIpHOU (pU3UKU 1
TEPMOJIMHAMUKHU B TEXHUKE

" TCXHOJIOTHUAX

Hroro no pazneny 24
Pa3nen 4. daekTpoauHAMHUKA
4.1 | DnexrpocraTHka 10 DnexTpu3aus Tei. DIeKTPUIECKun [IpoBenenue  SKCIEpUMEHTa:  M3MEPEHHUE

3apsj. [IBa Buja 3neKTpUUECKUX 3apsaI0B.
IIpoBoiHMKY,

JUBJIEKTPUKHU U TIOJTYIPOBOJHUKHU. 3aKOH
COXpaHEHUs IEKTPUUECKOro3apsa.
B3anmonelictBue 3aps10B. 3aKOH
Kynona. ToueuHslii 251eKTpUUECKUIA
3apsif. DIEKTPUYECKOE MOJIE.

BHCKTpOéMKOCTI/I KOHIACHCATOPAa.

Onenka aOCONIOTHBIX U OTHOCHUTENBHBIX
(bu3UIECKUX

MOTrPENTHOCTEN
BEJIMYUMH.
N3ydenune npuHUUIIOB IEHCTBUS
AIEKTPOCKOIA, MIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydenne npuHUUIIOB IEUCTBUS

HM3MEpeHui
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Hanpssk€HHOCTB 271E€KTPUYECKOT OO,

[IpuHnMn cynepno3unun
AJIEKTPUYECKUX ToJeh. JInHnn
HaIPSKEHHOCTH 3JIEKTPUYECKOTOIIOJIS.

PaboTa cuit 371eKTpoCTaTHYECKOTOTIOIS.

ITorenmnman. Pa3HOCTH ITOTEHIIMAJIOB.
[TpoBOAHMKY W TUDIEKTPUKH B
AIEKTPOCTATHUECKOM TIOJIE.
JusnexTpudeckasi MPOHUIIAEMOCTb.
OnekTpoéMkocTh. KoHieHcarop.
DIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrust
3apsHKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
3IEKTPOCKOI, dJIEKTPOMETP,
3JIEKTPOCTaTHYECKAs 3aINTA,
3a3eMJICHHE AIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KOTIMPOBAIbHBIN
armnapar, CTpyMHbIN IPUHTEP

1 yCJIOBUM 0€3011aCHOTO MPUMEHEHUSIB
MPAKTUYECKOU )KU3HH,

KONIMPOBAJIBHOTIO aIlapara, CTPyHHOro
MpUHTEpA.

PaccmoTtpenue ¢puznueckux 0CHOBaHUM
ANEKTPOCTATUYECKON 3AIUTHI U 3a3E€MIICHUS
AIEKTPONPUOOPOB.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3alaHHON (PU3UIECKOI MOJIEITBIO

C HCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
(bopMyIT SIEKTPOCTATUKH.

Pemenne kaueCTBEHHBIX 3a/1a4

C OMOPOY Ha N3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKHE

SIBJIGHUS AJIEKTPOCTATUKH.
Pacno3naBanue ¢pu3ndecKux sBICHUNB
y4eOHBIX OIBITaX U OKPYXKaIoIeH KU3HU:
AIIEKTpU3aLUA Te,

B3aMMO/ICIICTBHUE 3apsAI0B U OObSICHEHUEUX Ha
OCHOBE 3aKOHOB 1 (pOpMYyI
AIIEKTPOCTATUKH.

Ornucanune U3y4eHHbIX CBONCTB BELIECTBA
U DJICKTPUYECKUX SBIICHUIC
MCIOJIb30BaHNEM (PU3HUECKUX BEIUYHH:
AIIEKTPUYECKHI 3apsi],

HaHpH)KéHHOCTB SJICKTPUYICCKOTO II0JIA,
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MOTEHLIUAJ, Pa3HOCTh IOTEHIIUAJIOB,
BJIEKTPOEMKOCTB.

AHanu3 pU3NYecKuX MpoLecCcoB U

SIBJIEHUM C UCIIOJIb30BAHUEM

($uU3NYECKUX 3aKOHOB: 3aKOHA

COXpaHEHHUS AIIEKTPUUECKOI0 3apsi/ia,

3akoHa Kynona.

Pabora B rpynmnax npu aHanuze
JIOTIOJTHUTEIbHBIX UICTOYHUKOB HHPOPMAIUH U
MOJTOTOBKE COOOIICHUIO TIPOSIBICHUH
3aKOHOB 3JIEKTPOCTATUKUB OKpYKaroIen
KU3HHU ¥ IPUMECHECHUH

WX B TEXHUKE

4.2

TlocTossHHEBII

3HeKTqueCKHﬁ TOK.

Toxu B pa3nmuyHbIX
cpenax

12

DJIEKTPUYECKUI TOK. Y CIIOBUS

CYIICCTBOBAHMSA SJICKTPUUCCKOI'O TOKA.

Hcrtounukm Toka. Cuia Toka.
ITocTOSHHBIN TOK.

Hanpsioxenue.

3akoH OMa Ui ydacTKa Lenu.
DJIEKTPUYECKOE COMTPOTUBIICHHUE.

YaennHOE COIIPOTUBJICHHUC BCUICCTBA.

HOCHeﬂOBaTeHBHOe, mapaujiCJibHOC,
CMCIIAaHHOC COCAMHCHUC
IMPOBOIHUKOB.

PaGoTa snekrpudeckoro Toka.
3akoH J»oyns—JIenua. MomHocTs

QJICKTPUYCCKOT'O TOKA.

[IpoBeneHue sKCepuMeHTa: U3y4eHHE
CMEIIAHHOTO COETMHEHHS PE3UCTOPOB;
n3Mepenne J/]C UCTOUHMKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS; HAOIIOICHIE
AIIEKTPOJIN3A.

Ouenka aOCONIOTHBIX ©  OTHOCHUTEJBHBIX
MOTPEIIHOCTe  M3MepeHud  (Pu3uvecKux
BEJIMYHMH.

OO0ObscHEeHrEe TPUHIIUIIOB ICHCTBUS U

yCIOBUI 0€30MacCHOTO MPUMEHEHHS
aMIiepMeTpa, BOJIbTMETpa, PeocTara,
HMCTOYHHMKOB TOKa,

QJICKTPOHArpeBaTCJIbHBIX U
SJICKTPOOCBCTUTCIIbHBIX HpI/I60p0B,
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DNeKTpOoABMKYIIas CUJla U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH OMaist
MIOJIHOM (3aMKHYTO)
3eKTpu4ecKkon nenu. Koporkoe
3aMBIKaHUE.

DNeKTpOHHAs TPOBOJUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS] METAJIJIOB

OT TeMIIEPaTypPHI.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonympoBoaauku. CoOcTBEHHAs
IIpUMECHas MPOBOIUMOCTh
MOJYyNPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TosynnpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUI TOK B paCTBOpPax 1
pacIiuiaBax 3J€KTPOJIUTOB.
DIIEKTPOIIUTUYECKAS TUCCOLUALMS.
DIIEKTPOJIH3.

DIIEKTPpUYECKUN TOK B raszax.
CamocTosATenbHbIN 1
HECaMOCTOSITEIbHBIN pa3psia.
Monnus. 11na3zma.

TexHuueckue ycTpoiucTaa u

TEpMOMETPA CONIPOTUBIICHUS, BAKYYMHOTO
JI10/1a, TEPMUCTOPOB U (POTOPE3UCTOPOB,

MMOJIYITPOBOAHHUKOBBIX IO 0B, ' AJIbBAHUKH.

Pemenue pacu€THbIX 3a/1a4 C SIBHO
3alaHHON (PU3NUIECKOIN MOJIETBIO

C MCTIO0JIb30BaHUEM OCHOBHBIX 3aKOHOBHU
dbopmyn Tembl «IlocTosTHHBIN
ANEKTPUYECKUN TOK.

Pacnio3naBanue pu3nueckux sBJICHUNB
y4eOHBIX OTBITaX U OKPYKaIoIIen
KHU3HH: SJICKTPUIECKAst IPOBOTUMOCT,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarguTHOE JIeHCTBUS TOKA.

AHanM3 IEKTPUYECKUX SBICHUN U
IIPOLIECCOB B LEMAX MOCTOSIHHOTO TOKAC
HCIIOJIb30BAHNEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
MapajyIeIbHOTOCOEAUHEHUS IIPOBOTHUKOB,
3aKOH

xoyns-Jlenna.

OnucaHue U3y4eHHBbIX CBOMCTB BEILIECTB
Y DJIEKTPUYECKUX SIBJICHUIC
UCIOJIb30BaHUEM (DPU3HUECKUX
BEJIMYUH: AJIEKTPUUECKUH 3apsij, cuiia

TOKa, SJICKTPHUUYCCKOC HAITPAKCHUC,
SJICKTPUICCKOC COIMPOTUBIICHHUC,
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IPAKTUYECKOE IPUMEHEHUE:!
aMIIepMETp, BOJILTMETP, PEOCTaT,
UCTOYHUKU TOKa,
3JIEKTPOHArpeBaTeIbHbIE PUOOPHI,
JJIEKTPOOCBETUTENIbHBIE IPUOOPEI,
TEPMOMETP CONPOTHUBIICHUSI, BAKYYMHBIN
JIOJ1, TEPMUCTOPHI U (POTOPEZUCTOPBHI,
MOJIYIIPOBOTHUKOBBIN U0,

rajJbBaHHKa

pasHocTh notennuanos, IJC, paboraToka,
MOIITHOCTh TOKA.

Hcnosip3oBanne HHPOPMALIMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,

CTPYKTYpPUPOBAHMSI, MHTEPIPETAIIMH U
MpeICTaBICHUS] HH(POPMAIIMH TP TIOITOTOBKE
COOOIIEHN O MPUMEHEHUH3aKOHOB
MMOCTOSIHHOTO TOKA B TEXHUKE HTEXHOJIOTHUIX

Hroro no pazneny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

No Hammverosanue KommuectBo OcHOBHBIE BUJIbI ICITEIBHOCTH
- A3JICIOB 1 TeM [IporpammHoe conepxanue Gante
/11 pasa 4acoB 00yyarommxcs
y4eOHOTO MpeMeTa
Pa3nes 1. DiekTpoamHaMuka
1.1 | MaruuTHO€ moJe. 11 ITocTostTHHBIE MATHUTHI. [IpoBeneHuUE SKCIIEpUMEHTA: U3YYEHUE

DneKTpoMarHuTHas

WHIYKIHS

BsanmonelicTBre ToCTOSTHHBIX
MarguToB. MaruuTHOE MoJIe.
BekTop MarHUTHOM MHAYKIIUY.
[IpuHIMN cynepro3uuyun
MarduTHBIX TToJiel. JInann
MarHuTHOM MHayKIuu. Kaptuna
JIMHUI MarHUTHOW MHIYKIIUM TIOJIS
ITOCTOSIHHBIX MAarHUTOB.

MarauTHO€ 1noJie MPoOBOAHUKA

¢ TokoM. KapTuHa 1uHui UHAYKIIUU
MarHUTHOTO TIOJIS JUIMHHOT'O
MPSMOTO POBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTea.
BzaumonelicTBre npoBOIHUKOB

C TOKOM.

Cuna Amniepa, €€ MOLylIb U
HallpaBJICHUE.

Cuna JlopeHua, e€ Mmonynb u
HarpaBjeHue. J[BrmxkeHue

3ap${>1<eHH0171 YaCTHUIbI

MarHUTHOTO TOJIsI KATYIIKU C TOKOM;
HCCIICIOBAHNE NCHCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIICTOBAHNE SIBIICHUS
ANEKTPOMArHUTHOW UHAYKIIHH.

O11eHKa a0COJIFOTHBIX ¥ OTHOCHTEIBHBIX
MOTPEUTHOCTEHN H3MEpeHUN (PU3UIECKUX
BCJIMYMH.

OObsicHEeHHE TPUHITUTIOB JICUCTBUS U
yCJIOBHH 0€301MacHOTO TPUMEHEHUS
IMOCTOSIHHBIX MarHuTOB,
AJIEKTPOMArHUTOB, AJIEKTPOIBUTATES,
YCKOPHUTEJIEH 371€MEHTAaPHBIX YACTHIL,
WHIYKIMOHHOM MEYH.

Pemenue pacuérunix 3agau

Ha MpUMeHeHue POPMYI TEMBI
«MarauTtHoe noJie. DIeKTpOMarHuTHast
WUHIYKIUSD.

Pemrenne xauecTBEeHHBIX 3a71a4

C OMOPOM HAa U3YYECHHBIE 3aKOHBI,

3aKOHOMCPHOCTHU U (I)I/I3I/I‘{CCKI/IC
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B OJIHOPOJTHOM MarHUTHOM TIOJIE.
Pabota cunsl Jlopenna.

SIBneHune 3neKTpOMarHuTHOU
nHaykuuu. [Totok BekTopa
MarHUTHOM MHIYKIIUH.
DIEeKTPOABMIKYIIAS CUJIA MHITYKIIUH.
3aK0H 2JEKTPOMArHUTHON

uHaykuu @apanes.

Buxpesoe anexTpuyueckoe mose.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMUB
MIPOBOJTHUKE, ABWKYIIEMCS
MOCTYIATEIHFHO B OJHOPOTHOM
MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHnykTuBHOCTB. fIBIEHUE
CaMOMH/IYKIMH. DIEKTPOABIKYILAsCUIA
CaMOMH/TyKIINH.

DHeprusi MarHUTHOTO T0JI KaTYIIKUC
TOKOM.

DNEeKTPOMarHUuTHOE MoJIe.
TexHuueckue ycTpoiicTsa u
MPAKTHYECKOE IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
ANEKTPOMATHUTHI,

ANEKTPOABUTaTENb, YCKOPUTEIH
3JIEeMEHTapHBIX YACTHII,

WHAYKIIMOHHAA I1€Yb

SIBJICHUSI TeMbI «MarHuTHOE TI0JIE.
DJIeKTpOMAarHuTHAsE UHIYKIIUS.
Ornpezenienne HaITpaBICHUS BEKTOpa
WHYKIIUM MarHUTHOTO TIOJIS POBOHHUKA
¢ TOKOM, cuiibl Amniepan cuibl JIopenna.
Pacno3naBanue pu3nueckux sBJICHUNB
y4eOHBIX OIBITAX U OKPY>KAIOIIECH KU3HU:
B3aHMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHASI MHIYKIUS, IEHCTBHE
MarHMTHOTO TIOJISI Ha MPOBOJHHUK C TOKOM H
JBYOKYIIAMCS 3apsi.

AHaJIN3 3JIEKTPOMArHUTHBIX SIBJICHUIC
HCTIIOJIL30BaHUEM 3aKOHA
AIEKTPOMArHUTHOM WHTYKIIHH.
OnucaHue M3y4EHHBIX  CBOWCTB
BEIIECTB U  DJIEKTPOMArHUTHBIX
SIBIICHUH C UCIIOJIb30BaHUEM

(U3UYECKUX BEIIMYMH: HHAYKIIUS MAarHUTHOTO
noJjisi, cuiia Ammnepa, cuia JlopeHiia,
WHIYKTUBHOCTb KaTYIIKU, SHEPT U
AIEKTPUYECKOTO U MAarHUTHOTOTOJICH

Hroro o pazneny

11
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Pasznea 2. Kosie0anusa 1 BOJHBI

2.1

MexaHnueckue u
ANIEKTPOMArHUTHBIC
KoJe0anus

KonebarenbHas cucrema.

CB00OOIHBIE MEXaHUYECKUE
koseOanus. ['apmoHnueckue
konebanwus. [lepuon, yacroTa,
aMILTUTYy1a ¥ a3a KojaeOaHuid.
[IpyXxMHHBIA MasTHUK.
MaremaTuuecKuii MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
kosnebanuil. [IpeBpaiienue sHepruunpu
rapMOHUYECKHX KOJICOaHUSIX.
KonebartenbHblit KOHTYP.

CBOOOTHBIE STIEKTPOMArHUTHBIE
KO0JIEOaHUs B UACAITLHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS
MEXy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOaHUSMHU.
®opmyna TomcoHa. 3akOH COXpaHEHUS
SHEPrUM B UI€aTbHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyXaruux
KoseOaHusX. BoiHyX1eHHbIE
MEXaHUYECKUE KOJIeOaHHUsI.

Pe3onanc. BeinyxieHHbIE
3JIEKTPOMAarHUTHbIE KOJIEOaHUsI.
IIepeMeHHBIN TOK.

CuHycOnJaJIbHBIN IEPEMEHHBIN TOK.

HccenenoBanue napaMeTpoB
KOJIeOaTeIbHOW CUCTEMBI — IIEPUOA,
Y4aCTOTHI, aMIUTUTYBI U (pa3bl
KoJe0aHuM (MPyXUHHBIA W/ NN
MaTeMaTHYECKUH MasTHUK).

HaGmrogenue  3aryxamommx  KoJieOaHUH.
HccnenoBanne  CBOMCTB  BBIHYKJEHHBIX

KoJe0aHui.

Habmonenue pesonanca. [Iposeaenue
AKCIEPUMEHTA: UCCIIEeI0BaHUE
3aBUCHMOCTH MEPUOAAMAITBIX KOJICOaHU I
rpy3a Ha HUTU

OT JJIMHBI HUTU U MaccChl TPy3a;
UCCIIeIOBaHNE IIEPEMEHHOTO TOKAB

LENH U3 NOCIIEI0BATENBHO
COEMHEHHBIX KOHJICHCATOPAa, KaTYILIKUH
pesucropa.

Ouenka aOCONIOTHBIX ©  OTHOCHUTEJBHBIX
MOTPEUTHOCTEH  M3MEpeHu  pu3nueckux

BEJIUYHMH.
OObsiCHEHHE TTPUHITUIIOB ICHCTBHS
yCIOBUI 0€30MacCHOTO MPUMEHEHUS
AJIEKTPUYECKOTO 3BOHKA, reHepaTopa
MIePEMEHHOTO TOKa, JIMHHUHA

AJNIEKTpOIIepeIay.
Pemenue pacy€THbIX 3a1a4 C SIBHO
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MoniHOCTh IEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U JIEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA U HaINpSKEHUSL.
Tpancdopmarop. [IpousBoactao,
nepegada u norpedieHue
JIEKTPUYECKOMN SHEPTUH.
DKOJIOTUYECKHE PUCKU

IIPU [TPOU3BOJICTBE IEKTPOIHEPT UH.
Kynbrypa ucnonszoBanus
3JIEKTPOIHEPTUHU B IOBCETHEBHOM
KU3HH.

TexHnueckue ycTpoucTBa u
MIPaKTUYECKOE IPUMEHEHHE:
JNEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, JIMHAN
JNEeKTponepesayd

3aJJaHHOM (PU3MUECKOIN MOAEIBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(dopMyJ1, OIMCHIBAIONUX MEXaHHUECKUE U
AJIGKTPOMArHUTHBIC KOJICOaHUSI.
Ornucanne MEXaHUYECKUX 1
AJIEKTPOMATHUTHBIX KOJICOAHHIIC
HCI0JIb30BaHNEM (PUBNYECKUX
BEJIMYHH: TIEPHO] ¥ YaCTOTa
Koje0aHui, aMIIuTyaa u gasza
KoJieOaHui, 3apsi/I U CUjla TOKa

B TAPMOHHUYECKUX DJIEKTPOMATHUTHBIX
KOJICOaHMSX.

Penrenue xkauecTBEHHEIX 3aaa4

C ONOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIIINE
MEXaHUYECKUE U JIEKTPOMarHUTHbIE
KoJe0aHusl.

Pabora B rpynmnax npu miaHupOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALIMH PE3yJIbTaTOB
OTIBITOB, U AHAJINU3E JOTIOTHUTEIbHBIX
HUCTOYHUKOB

uH(pOpPMaLIUU IO TEME

2.2

MexaHnueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEI

MexaHn4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. Ilepuon.
CKopocCTb pacnpocTpaHEHUS U
JulHa BoJIHBL. [lonepeunslie u

N3yuenue oOpa3oBaHus u
pacrpocTpaHeHHs! HOMEePEeYHbIX U
IPOJOJIbHBIX BOJIH.

HabGronenue oTpaxxeHus
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IPOJOJIbHBIC BOJIHBI.
WnTepdepentys u qudpaxius
MEXaHHYECKUX BOJIH.
3Byk. CkopocTh 3ByKa.
3Byka. Bpicora Tona. TemOp 3Byka.
DJEeKTPOMAarHUTHBIC BOJHBI.

VYcnoBus usiydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTaius Bektopos E, B,

V B DJIEKTPOMAarHUTHOM BOJIHE.
CBOHCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxxe€HHe, MPeOMIICHNUE,
MOJIIpU3aLAs, I paKius,
uHTephEpeHITHSI. CkopocTh
3JEKTPOMArHUTHBIX BOJIH.
[lIkama  3MEKTPOMAarHUTHBIX
[IpuMeHeHne AMEeKTPOMArHUTHBIX BOJH
B TCXHUKE U OBITY.

[IpuHUUIIBI paTUOCBA3U U
TeneBuieHus. Paguonokamus.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYXaroLlEen Cpepl.

TexHuueckue ycTpoucrasa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBas JUArHOCTHKA

BOJIH.

B TCXHUKC U MCIULIUHEC, paagap,

I'pomkocTh

U TIpEeJIOMJICHUS, HHTEP(PEPEHLINH U
T(paKIIN MEXaHUIECKUX BOJIH.
Habmronenue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIUTYI0H U
4acTOTOU KoJie0aHMil, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue CBOMCTB
AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
IpesoMIIEHUE, MOJsIpU3alus,
mudpakius, “HTephepeHLns.
N3ydenne ycioBui N3mydeHus
AIIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BekTopos E, B,

U B 3JIEKTPOMAarHUTHOW BOJIHE.

N3ydenune npuMeHeHus
AIIEKTPOMArHUTHBIX BOJH B TEXHHUKE UOBITY.
OObsicHEeHNE TPUHITUTIOB ICUCTBUS U
yCIOBUHN 0€30MaCHOTO MPUMEHEHHS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJULIMHE, pajapa,
paauonpuEéMHUKA, TEIEBU30PA, AHTCHHBI,
tenedona, CBU-neun. Pemenue pacy€THbIx
Y KaueCTBEHHbBIX33/1a4 C ONIOPOM Ha
M3Y4YEHHBIE 3aKOHBI

N 3aKOHOMCPHOCTH, OITMCBIBAOIIUC
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panuonpuEMHUK, TEIEBU30D,
aHTeHHa, tenepon, CBU-neup

pacnpoCTpaHEHUE MEXAaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnosip30Banne nHPOpPMaLMOHHBIX
TEXHOJIOTHI JIJIsI IIOKCKa,
CTPYKTYpUPOBaHMSI, UHTEPIIPETALIUU U
IpeJICTaBICHUs] HHPOpMAaIH

MIPH TIOJITOTOBKE COOOIIEHUIA

00 HCIIOJIE30BaHUN SJICKTPOMArHuTHBIXBOJIH B

TCXHUKCEC.

VYyacTtue B AMCKYCCHH

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKpY>KaIoIleu cpeapl.

PaboTa B rpymmax npu iaHUpOBaHHH,
IPOBEICHUH U UHTEPIPETALUN PE3YJIbTaTOB
OTIBITOB M aHAJIN3€ JJOMOJHUTEIbHBIX
UCTOYHUKOB

uH(popMaIuu 1Mo Teme

2.3

OnTuka

10

['eomeTpuueckas onTUka.
[IpsimonuHeitHOE pacpoCTpaHEHUECBETA
B OJTHOPOJIHOM cpene. JIyu cBera.
TodYeyHBIM UCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI

oTpakeHus ceerta. [loctpoenune
M300paKeHHI B MJIOCKOM 3epKaje.
[Ipenomnenue cBeta. 3aKOHBI
peNoMIICHUs cBeTa. AOCOTIOTHBIM
nokasaresnb npenomienus. [loaHoe

W3ydeHne sBIEHUS TIOJTHOTO

BHYTPEHHETO OTPaKCHHUS, ET0

IIPUMEHEHHUS B CBETOBOJIE.

W3ydeHne Moaenell MUKpOCKOIIa,
TEJIECKOIIA.

ITony4yenue criekTpa ¢ MOMOIIBIO IIPU3MBI U
JudpakmoHHOM peméTku. 3mepenue
[IOKAa3aTelIs IPEJIOMIICHUSCTEKIIA.
HccnenoBanue CBOWCTB H300paskeHUi
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BHYTPEHHEE OTpPaXKEHUE.
[IpenenbHbIN yroi moJHoro

BHYTPEHHETO OTPAKCHUSI.

Hucnepcus ceera. CI0XKHBIN COCTaB
6enoro ceeta. LBer.

CoOwupartolue u paccenBaroie JUH3HI.
Tonkas nuH3za. DOKyCHOE PaCCTOSHHUE

Y OTNITUYECKAsi CHJIa TOHKOM JIMH3BI.
[TocTpoenue nzodOpakeHuii B
COOMPAOIINX U PACCEHBAOIIINX

nuH3ax. DopMyaTOHKOM JIMH3HIL.
VBenuduenue, JaBacMoe JIMH30M.
[Ipenens npuMeHUMOCTH
reOMETPUYECKON ONITHKHU.

BonnoBas ontuka. MaTepdepennmscrera.
KorepeHTHbIe UCTOYHUKHU.

YcnoBust HabMOAEHHUSI MAKCUMYMOBH
MUHUMYMOB

B UHTEp(EePEHIIMOHHOM KapTUHE OT

JBYX CHH(]a3HBIX KOTEPEHTHBIX
UCTOYHHUKOB.

Hudpakums ceeta. Judpaknuonnas
pemérka. YcioBue HabII0eHHs TTIaBHBIX
MaKCHMYMOB IpH MaJICHUH
MOHOXpPOMaTHYECKOTO CBETa

Ha JUPPAKIUOHHYIO PEHIETKY.

B JINH3aX.

OO0ObscHEHNE IPUHIUIIOB JIEHCTBUS U
ycJI0BUM 0€3011acCHOTO NMPUMEHEHHS OUYKOB,
Jymel, poToanmnapara,

MPOEKIIMOHHOTO arnmapara,

MHUKPOCKOTIA, TEJIECKOTIa, BOJIOKOHHOM
OTITUKH, TU(PPAKIUOHHON PeImETKH,
MOJIIPOUIA.

Pemenue pacu€THBIX 3a/1a4 € SIBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCTIOJIb30BAaHNEM OCHOBHBIX 3aKOHOBH
(bopMyIT reoMeTPUIECKOM OTITHUKH.
[TocTpoenue u onucanue N300pakeHUs,
CO03/1aBa€MOTr0 IJIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M.

PaccmoTpenue npenenos

MPUMEHUMOCTH T€OMETPUYECKOM

OTTHUKH.

Pacno3naBanue ¢puznuecKux sSBJICHUNB
OTIBITAX U OKPY’KaIOIIEH KU3HU:
MPsIMOJIMHEITHOE PacIIpOCTPaHEHUE CBETA,
OTpaxeHHE, PEIOMIICHUE,
uHTepdepeHIus, Tudpakius u
MOJIIpU3alusl CBETa, AUCIIEPCHS CBETA.
W3ydenue ycinoBuii HabIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEP(EPEHLINOHHON KapTHHE
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[Tonspuzanus ceera.
TexHuueckue ycTpoucTea u
IIPaKTUYECKOE IPUMEHEHHUE:
OYKH, Jyna, oroarnmapar,
MPOEKIIMOHHBIN arapar,

MUKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
ONTHUKa, Ju(paKkUUOHHAs  pemiérka,
HOJISIPOU

OT JIBYX CUH(DA3HBIX KOTCPEHTHBIX
HCTOYHUKOB.

Ycnosue HaOMIOICHHUS TIIaBHEIX
MaKCUMYMOB TIPH 1aJICHUU
MOHOXPOMATHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEHIETKY.
AHanu3 ONTHYECKUX SIBJICHUI

C HCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUSICBETA,
3aKOHBI OTPAKCHHS CBETA, 3aKOHBI
MIPEJIOMJICHHUS CBETA.

Omnrcanne ONTUYECKUX SBICHUIC
HCI0JIb30BaHNEM (PU3HUYECKUX

BEJMYUH: (POKYCHOE pacCTOSIHUE U
ONTHYECKas CHJIa JIMH3bI

Uroro no pazneny
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Pa3nen 3. OcHOBBI clieniUAJILHOI Teopuu OTHOCUTeabHOCTH (najiee — CTO)

3.1

OCHOBBI cIIeIUAILHOMI
TEOPUHU OTHOCUTEIBLHOCTH

4

['panuibl TPpUMEHUMOCTH

KJIaCCHYECKON MEXaHUKH.

[ToctynaTel cenraibHON TEOPUU
OTHOCUTEJILHOCTH: MHBAPUAHTHOCTh
MOJYJIsl CKOPOCTH CBETA B BAKyyMe,
MPUHIUIT OTHOCUTEIBLHOCTH DWHILITENHA.

OTHOCHTENBHOCTh
OJJHOBPCMECHHOCTHU. 3aMe,Z[J'IeHI/Ie

BPEMCHU U COKPAIICHUEC TJINHBI.

Perienue kauecTBEHHBIX 3a7a4

¢ onopoil Ha uzyueHHsle noctynatsiCTO.
Hcnonp3oBanne HHPOPMALHMOHHBIX
TEXHOJIOTUH JUIs TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIIPETALUU U
npecTaBieHns HHPOpMaLUU Ipu
MOJIrOTOBKE COOOILICHU O IpaHHUIIAX
IIPUMEHMMOCTH KJIACCUYECKOU

MexaHuku U ocHoBax CTO
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OHeprus U UMILYJIbC
pensaTuBUCTCKON yacTulpl. CBSA3b
MacChl C SJHEPrUer U UMITYJIbCOM
PEIATUBUCTCKOMN

YacTULIbI. DHEPIHsl IOKOs

Hroro no pazneny

Pa3nen 4. KBantoBasi puzuka

4.1

OJ1eMeHTBI KBAHTOBON
OIITUKU

®otonsl. ®opmyna [Iimanka cBs3u
SHepruu GOTOHA C €r0 YaCTOTOM.
DHeprus 1 UMNyiIbC POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dotordpdekra. OmnbiTol AT
Cronerosa. 3akoHBI
doTordpdekra. YpaBHeHue

OitHmTeiHa 11t potorddekra.
«Kpacnas rpanuna» potodrddexra.
JlaBnenue cBera. OMBITHI

I1.H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue ycTpoucrasa u
MIPaKTUYECKOE TPUMEHEHHUE:
dboTo31EeMEHT, (HOTOIATUHK,
COJIHEYHas Oarapest, CBETOIHO/T

Hab6mronenue dpotoadpdexra

Ha YCTAaHOBKE C [IMHKOBOW TIACTUHOM.
UccnenoBanne 3aKOHOB BHEITHETO
dboTordexra.

OObscHEeHrE OCHOBHBIX IPUHIIUIIOB
JIEWCTBUS TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: PoTo37IeMEeHT, (OTOJATUHK,
coJiHe4yHast OaTapes, CBETOIUOI; U YCIOBHI
ux 0e3011aCHOr0 MPUMEHEHHUSB MTPAKTHUYECKON
YKU3HH.

Pemenue pacuéTHbIX 3a/1a4 C IBHO
3aJIaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBH
(dbopMyI KBAaHTOBOM ONTUKH.

Pemmenne kauecTBEHHBIX 33124

C OTMOPOil HAa N3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHUKH.
Pacno3znaBanue pu3nvecKux siBICHUN

B YUEOHBIX OTIBITAX:

45



dorosnexTpuueckuii 3¢h(heKT, CBeToBOE
JIaBIICHUE.

Onucanue n3y4eHHBIX KBAHTOBBIX
SIBJIEHUW W TIPOLIECCOB

C HMCIIOJIb30BaHHEM (PM3UIECKUX BEIHMUNH:
CKOPOCTB JIEKTPOMArHUTHBIXBOJIH, UTHHA
BOJIHBI 1 YACTOTA CBETA,

SHEPrus U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogens atoma Tomcora. ONBITEI
Pezepdopna mo paccesauro

o-vactuil. [Imanerapras Moenb
aroMma. [loctynatsl bopa.

Wznyyenue u norsoiieHue GOTOHOBIPU
Nepexo/ie aTOMa € OJJTHOTO YPOBHS
SHEpPruu Ha Apyroil. Buael criekTpos.
CnekTp ypoBHEN dHEpruMaToMa
BOJOPO/IA.

BomanoBele cBoiicTBa yacTull. BoiHbine
bpoiina. KopnyckysisipHO- BOJTHOBO#M

Jyalli3M.
CHoHTaHHOE U BBIHYKJIEHHOE
U3JIy4YCHHE.

TexHuueckue  yCTpoOUCTBA U
MIPAKTHYECKOE IIPUMEHEHUE:

CHEKTPaNbHBIN aHAN3
(cexTpockom), 1a3ep, KBaHTOBBIN
KOMIIBIOTED

Nzyuenue moxaenu onbita Pezepdopna.
IIpoBenenue skcnepuMeHTa

Mo HAOMIOACHWIO JIMHEWYaTOro  CIIEKTpa.
Ouenka aOCOMIOTHBIX ©  OTHOCHUTEJIBHBIX
MOTPEUTHOCTEH  WM3MepeHu  pu3nueckux
BEJIMYHH.

N3yuenne moaenu atroma: ToMcoHa,
IUIAaHETapHOW MOJIENIM aToMa, MOIeTTHaToMa
bopa.

W3ydeHue criekTpa ypoBHEH SHEprunaToMa
Bojiopoaa. OObsiCHEHNE MPUHIUIIOB

JEHCTBUS U YCIIOBUN 6€30TIaCHOTO
PUMEHEHHUS

CIEKTPOCKOIIa, Jla3epa, KBAaHTOBOTO
KOMIIBIOTEPA.

Pelenne kaueCTBEHHBIX 3a/1a4

C OMOPOM Ha U3YUYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hrU3HUecKue

aBjeHUs 10 TeMe «CTpOEeHHE aToOMay.
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Pacnio3naBanue pu3nveckux siBICHUNB
y4€OHBIX OIBITAX: BOBHUKHOBEHHUE
JIMHENYaATOrO CIIEKTPA U3JIy4CHHUS.
AHanu3 KBaHTOBBIX MTPOLIECCOB U
SIBJIEHUM C UCIIOJIb30BAHUEM

noctynatoB bopa

4.3

ATOMHOE SApO

DKCHEPUMEHTHI, JOKA3bIBAIOIIINE
CJIO’KHOCTB CTPOCHUS sI/pa.
OTKpBITHE PATOAKTUBHOCTH.
OmneiTel Pezepdopaa no
OTIPENICTICHUIO COCTaBa
PaaoaKTUBHOTO M3ITYYCHHUSI.
CaoiicTBa anbda-, 6era-, ramMmma-
u3nyyeHus. Bnusaue
PaauOaKTUBHOCTH Ha )KUBBIE
OpPraHN3MBlI.

OTKpBITHE NPOTOHA U HEUTPOHA.
Hyxnonnas mozens sipa
['eit3enGepra-lBaneHko.

3apsz sapa. MaccoBoe 4uuciio sapa.
H3oTommI.

Anbda-pacniaa. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
U3JIy4eHHE. 3aKOH PaJIMOAKTUBHOTO
pacnaja.

DHeprusi CBsI3U HYKJIOHOB B SIpE.
SnepHbie CUIIBI.

N3yyeHue 3KCiepuMEHTOB,
JIOKa3bIBAIOLIUX CJI0KHOCTh CTPOEHUS
aTOMHOTO S/pa.

UccnenoBanue TpekoB yacTuil (TI0
roToBbIM QoTtorpadusm). U3yuenue
SIIEPHBIX CHJI, SITIEPHBIXPEAKITAN
CUHTE3a U pacnaja, TepMOSIEpHOTO
CUHTE3a.

N3ydeHne HyKJIOHHOW MOJIeNH A/1pa
I'eitzenGepra-lBaneHko.
OObsicHEHHE YCTPONCTBA U
MPUMEHEHHUS JO3UMETPa, KaMEphbI
Bunscona, siiepHOTO peakropa,
aTOMHON GOMOBL.

Pemenue 3agau ¢ onopoi

Ha M0JIy4eHHbIE 3HaHUs, B T.4. O 3apsijien
MaccOBOM YHCIIE sIpa.

Pacrnio3HaBanue pU3MUECKUX SIBICHUNB
y4EOHBIX OTBITAX U B OKpPYXKArOIEeH )KU3HU:
€CTECTBEHHAsl U HCKYCCTBEHHAs
PaIuOaKTUBHOCTb.
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JedexT macchl siipa.

Snepupie peakumu. Jlenenue wu
CUHTE3 S7€ep.

Snepubiii  peaktop.  TepmosaepHbII
cuHte3. IIpoOnembl M NEPCHEKTUBBI
AIEPHOM DHEPTETUKH.

OKOJIOTUYECKHE  aCHeKThl  SAepHOU
SHEPreTHKHU.

OnemeHTapHble  YacTulpl.  OTKpbITHE

MMO3UTPOHA.
Meroapl HAOIIOAEHNUA U
pEruCTpaIiy SJIEMEHTAPHBIX
YaCTHII.

DyHIaMEHTAIbHBIE
B3auMoOAcUcTBUA. ENUHCTBO
(bu3NYEeCKO KapTUHBI MHUpA.
TexHuueckue ycTpoiicTsa u
MPaKTUYECKOE TPUMEHEHHUE:
JO3UMETp, Kamepa BuibcoHa,

SIEPHBIA peakTop, aToMHass bombOa

Ornucanuie KBAaHTOBBIX SIBJICHUH U MPOLIECCOB
C UCIOJIb30BaHUEM (PU3NYECKUX BEITUUHH:
MepHo/1 oJIypacnaaa, SHEPTUs CBSI3U
aTOMHBIXAJIEP, Ne(PEKT MaCCHI sapa.
AHanu3 npoueccoB U SBICHUH ¢
WCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHHUsI MacCOBOTO YHCTIA,
noctynatsl bopa, 3akoH
PaIMOAKTUBHOTO pacmlajia.

VYyactue B paboTe Kpyriioro croia
«DyHIaMeHTaIbHbIE B3aUMOICUCTBUS.
EnuacTBO M3nueckoil KapTHHBI MUPa».
Hcnonb3oBanue nHGOPMALIMOHHBIX
TEXHOJIOTHH IJIs TTIONCKA,
CTPYKTYpPUPOBaHHUSI, UHTEPIPETALIMU U
IpeJcTaBiIeHUs UHpOpMALUU TTPU
MOJATOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB KBaHTOBOM (PM3UKU B TEXHUKE U
TEXHOJIOTUSX, IKOJIOTHYECKUX

ACIICKTax HHCPHOﬁ OHCPIrCTUKU

Hroro no pazneny

15
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Pa3nes 5. DjieMeHTBI ACTPOHOMUHM M ACTPOPU3NKH

5.1

DJIEMEHThI
aCTPOHOMHUH U
acTpou3uku

7

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuxnagHO€ U MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHH.

Bup 3Bé3nnoro neba. Co3sesaus,
SIpKUE 3BE31IbI, TUIAHETHI, UX BHIAMOE
IBIDKEHUE.

ComnHeyHas cucTeMa.

Couune. CotHeyHass aKTUBHOCTb.
Hctounuk sHeprun CosHIia U 3BE3 .
3BE3bI, UX OCHOBHBIC
XapakTepucTuku. JluarpaMmma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTD.

3BE3 bl TIIaBHOM ITOCIIEI0BATEILHOCTH.

3aBUCHMOCTD

«Macca — CBETUMOCTEY JUIs 3BE3]T
TJIaBHOM ITOCJIEIOBATEILHOCTH.
Buyrpennee ctpoeHue 3BE3 .
CoBpeMEHHbIE NMPE/ICTABICHUS O
MIPOUCXOKICHUHU U HBOJIOLIMHI
CoinHna ¥ 3B€31. OTambl JKU3HU
3BE3I.

Mnineunsiii [IyTs — Hamia [ManakTuka.
ITonoxenne u gemxenne CorHIaB
I"anaktuke. THUIIBI TaTaKTHK.
Pannoranaktuku u KBa3apshl.
UYépuble AbIpBI B A1paxX FaJIaKTHK.

IToaroroBka cooOImieHM 00 3Tanax
Pa3BUTHUS aCTPOHOMUHU, O MPUKIIATHOMHU
MUPOBO33PEHUYECKOM 3HAYCHUHU
aCTPOHOMHUH, O METOJIaX MOJTy4EHUS
HayYHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMN aCTPOHOMUMU.
N3yyeHnne COBpEMEHHBIX NPEACTABICHUM O
MPOUCXO0KACHUH WIBOoNMK COJTHIIA U
3BE3I.

N3yueHune TUTIOB TAJIAKTHK, PaJHoOraIaKTHK
1 KBa3apoB. M3yueHue qBuKeHUs
HeOECHEIX TeJI, DBOIIOIUY 3BE3]T U
Bcenennoi, npoueccoB, MPpOUCXOASIINX B
3BE3/1aX,B 3BE3AHBIX CUCTEMAX,

B MEKTaJTaKTUYECKOHN Cpelie, MacITaOHOMI
cTpykTypsl Beenennoit. O0bsicHeHHE
pacumiupenust BeeneHHoiiHa OCHOBE 3aKOHA
Xab0ua.

[ToaroroBka Kk 0OCYKIEHHIO HEPEIIEHHBIX
npo6iseM actpoHnomuu.IIpoBenenne
HAOJI0ICHUI HEBOOPYKEHHBIM TT1a30M

C UCIIOJIb30BAHUEM KOMIIBIOTCPHBIX
HpI/IJ'IO)KeHI/Iﬁ I OIIPpCACIICHUA
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Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06:ma.
Pazberanue ranaktuk. Teopus
bousbmoro B3psiBa. PemmukroBoe
U3ITyYCHHE.

MacmrabHasi cTpyKTypa
Bcenennoii. Meraranaktuka.
Hepewénnpie nmpo6ieMbl
aCTPOHOMHHU

MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro NoJyapusiu
SAPKUE 3BE3/BL.

[TpoBenenue HabmoAeHUI B TenecKoJIyHbl,

maneT, Miteunoro Ilyru.
VYyactre B AUCKYCCHH O HEPEIIEHHBIX
npo0ieMax acCTpOHOMUU

Hroro no pazneny

Paznen 6. O6o6maromnee noBTOpeHue

6.1 Oo0o6iaromee
MTOBTOpPEHHUE

O000mmesne ©W  CcUCTEMaTU3ALMS
coaep>KaHus pa3esioB Kypca
«MexaHukay, «MonexynsipHas
bu3MKa U TEPMOIMHAMHUKAY,
«OnekrpoauHamukay, «Konebanus w
BOJIHBI», «OCHOBBI CIIELIMAIBHOMN TEOpUHU
OTHOCHTEIBHOCTH,

«KBantoBas  ¢usmka», «DJIEMEHTHI
ACTPOHOMHUH U aCTPOPHUIUKH.

Ponb ¢usmku 1 acTpoHOMUU B
SKOHOMHUYECKOH, TEXHOJIOTNUECKOM,
COITMAILHOM U ATHYECKOM chepax
JeSTEIbHOCTH YEJIOBEKA, POJIb U MECTO
(GU3MKH U aCTPOHOMHH

B COBPEMEHHOM HAYYHOU KapTHUHE

MUpa, 3HAYEHUE OMUCATEIbHOM,

VYyacTtre B IUCKYCCHUU O POJTH (UBHKUU
ACTPOHOMHUH B Pa3JIMUHBIX chepax
JIeITEIHOCTH Y€eJIOBEKa.

IToaroroska cooOILIEHUN O MECTE
(U3UYECKO KapTUHBI MHPA B PATY
COBPEMEHHBIX MTPEACTABICHUI

0 MpHUpPOJIE.

BrinonHeHue y4eOHbIX 3ajaHuH,
JEMOHCTPHUPYIOIIHUX OCBOCHUE
OCHOBHBIX MTOHATUH, PU3HIESCKIX
BEJIMYMH U 3aKOHOB Kypca ¢puznkul0—
11 xmaccos
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CHUCTEMaTU3HPYIOLLEH,
00BSACHUTENBHON U
IPOTHOCTUYECKON (QYHKITHIA
(bu3nIeCcKoit TEOPUH, POITH
¢usndeckoit Teopun B
(hopMUpPOBaHHH MTPEICTABIICHUN

0 (pU3NIECKOI KapTHHE MHUPA, MECTO
(u3nueckoi KapTHUHBI MUpa

B 00IIEM psATy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX

MPEJICTaBICHUMN O IPUPOJIE

Hroro o pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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