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INOACHUTEJIBHASA 3AIITMCKA

Pabouas mporpamma o gpusmuke cpenHero oomero oopazoBanust Ha 6a30BOM YpOBHE COCTaBJICHA
Ha ocHOBe TpeOoBaHMIl K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHON IPOTrpaMMbl CPEAHErO
obmero o0pa3oBaHuUs, HPEICTABICHHBIX B (elepalbHOM TIOCYAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe CpeAHEro ooOmero oOpa3oBaHMsA, a TaKXKe Ha OCHOBE XapaKTEPUCTHKH IUIAHUPYEMBIX
pe3yabTaTOB JyXOBHO-HPABCTBEHHOI'O PpA3BUTHUS, BOCIUTAHMS M COLMAIM3ALUU  OOYYaIOLIMXCS,
IIPEJCTABICHHBIX B (e/iepalibHON paboueil mporpaMMe BOCIIUTaHHUS.

Copnepkanue mporpamMMmbl 1o (pU3MKEe HampaBiIeHO Ha (POPMUPOBAHHME E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyvaromuxcs 10-11 kmaccoB mpu oOyueHnn ux ¢usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/EATEIbHOCTHOro mnoaxona. IIporpamma mno ¢u3nke cOOTBETCTBYET TpeOOBaHUAM
®I'OC COO K miiaHupyeMbIM JIUYHOCTHBIM, IPEAMETHBIM U METAPEMETHBIM pE3yJIbTaTaM 00y4EHHUs,
a TaKXe YYUTHIBAET HEOOXOIUMOCTb pEATU3alMM MEXIIPEIMETHBIX CBsi3ed (PU3MKM C €CTEeCTBEHHO-
HAayYHBIMH Y4YeOHBIMH TIpeAMeTaMHu. B Hell onpenensiorcss OCHOBHBIE IENU H3y4eHHS (U3UKU Ha
YPOBHE CpeaHero ooOuero oo0pa3oBaHMs, IUIAHUPYEMbIC pe3yJIbTaTbl OCBOEHHUS Kypca (U3MKU:
JUYHOCTHBIC, METANIPeIMETHBIC, TPEIMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢pu3MKe BKIIOYALT:

. IUTAaHUPYEMBIE PE3YNbTaThl OCBOCHUSI Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM UHCIE
IIpeIMETHBIE PE3YIbTAThI IO FOJaM O0yUYEHHUS;
. cozepkanue yueOHoro npeamera «Du3nkay mo rogaM o0ydeHHUs.

dusnka Kak Hayka o HambOosiee OOLIMX 3aKOHAX IPUPOABI, BBICTYIAs B KauyecTBE y4eOHOTro
IpeiMeTa B IIKOJE, BHOCHT CYIIECTBEHHbIH BKJIAJ B CHCTEMY 3HAHHUNW 00 OKpY)KaIOLEM MUPE.
HIkonbHBIH Kypc (GHU3UMKH — CHUCTEMOOOPA3yIOIIMH /Ul €CTECTBEHHO-HAYUHBIX YUEOHBIX INPEIMETOB,
MOCKOJIBKY (DM3MUYECKHEe 3aKOHBI JIEKAT B OCHOBE IIPOLECCOB W SIBJICHHWW, H3y4aeMbIX XUMHEH,
Ouosiorueit, ¢usznueckoit reorpadueir u acrpoHomueil. Mcnonb3oBaHHE M AKTHBHOE INPUMEHEHHE
(GU3NYEeCKUX 3HAHUHM OIpENeNsIeT XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, ITOJyYE€HUs HOBBIX MAaTEpUalOB C 3aJaHHBIMU
cBoiicTBaMM UM  Jpyrux. M3yueHue ¢Qu3uMku BHOCUT OCHOBHOW BKJIaA B (opMHpOBaHHE
€CTECTBEHHO-HayYHOW KapTHHBI MHpa O0ydJarolIuxcs, B (OPMUPOBAHNE YMEHHH MPUMEHATh HAYUHBIN
METO/I TO3HAHUS PU BBINOJIHEHUN UMUYYEOHBIX HCCIIEI0BaHUM.

B ocHOBy kypca ¢u3uKU JUIs YpOBHSI CpelHEro oOIero oOpa3oBaHMs IMOJOXKEH psx HIei,
KOTOPBIE MOKHO PacCMaTpHUBaTh KaK IPUHIUIIBI €0 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuald U3 BCEX pas3AenoB (U3MKH, BKIOYAET KaK BOIPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOW (PU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUU € HEHl Marepuall Kypca (U3MKU OObETUHEH BOKPYT
¢usnyeckux teopuil. Beaymum B Kypce sBisercss (GopMupoBaHHE NPEJCTaBICHUH O CTPYKTYPHBIX
YPOBHSIX MAaTE€pUH, BEIIECTBE U ITOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeArnonaraeT HCIOJb30BaHUE TI'YMaHUTApHOTO
MoTeHIMaaa GU3NYECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHUC pa3BUTHEM OOIIECTBA, a TAKXKE
C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U HKOJIOTUYECKUMH IPOOIEMaMH.

Hoes npuknaomnoii nanpasnennocmu. Kypc ¢Gusuku mpennosiaraeT 3HAKOMCTBO C IIHUPOKUM
KPYrOM TEXHUUYECKHUX U TEXHOJIOTHUECKUX TPUIIOKEHNUN U3yUYEHHBIX TEOPUIHN 3aKOHOB.

Hoes oxonocuzayuu  peanusyeTcsi TIOCPEACTBOM  BBEJIEHHUS OJJEMEHTOB  COJAEpIKaHMS,
MOCBAIIEHHBIX SKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBIC Pa3BUTHEM TEXHHUKH U
TEXHOJIOTUH, a TaKXke 00CYXAeHHs MpoOJeM pallOHaIbHOIO MPUPOONOIB30BAHUS M IKOJIOTUYECKOM
0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca GU3UKH Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus SBISIOTCS
¢uznueckrue Teopun (hopMHpOBaHUE IMPEJCTABICHUN O CTPYKType MOCTpOeHUs (pu3nueckor Teopuw,
ponu (GyHIAMEHTAJIbHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX NPEJICTABICHUAX O MPUPOE,
IpaHuLaX IPUMEHUMOCTH TEOPHI, JUIsl ONUCAHMSI €CTECTBEHHO-HAYUHBIX SIBJIEHUM U ITPOLIECCOB).

CHCTEeMHO-JIEATEbHOCTHBIN MOAX0A B Kypce (GU3MKH pean3yeTcs NPEexXIe BCEro 3a CYer
OpraHu3aIMK FKCIIEPUMEHTAIBHOMN e TeIbHOCTH o0ydaronmxcs. J[ist 6a30BOoroypoBHs Kypca (GU3NKH —



3TO UCTIIOJIL30BAHUE CHCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX YKCIIEPUMEHTOB U J1a00paTOPHBIX padoT,
KOTOpBIC B MporpaMme Mo (pu3NKe OObEIUHEHBI B OOIIMI CIUCOK YUYCHUUYECKHX MPAKTHYCCKUX PabdoT.
Brigenenue B yka3aHHOM MepedHe J1ab0opaTOpHBIX PAa0OT, MPOBOAUMBIX i KOHTPOJISI W OLCHKH,
OCYILIECTBIISIETCS y4aCTHUKAMU 00pa30BaTeIbHOrO MpoIiecca UCXO0/I1 U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHamieHus: kabumHeta ¢usuku. [Ipu 3TOM obOecrednBacTCsl OBIAJCHHE OOYYAIONIMMUCS YMEHHUSMU
MIPOBOJNTH KOCBEHHBIE U3MEpPEHUs, UCCIEA0BAaHUS 3aBUCUMOCTEH (PU3NUYECKNX BEIUYUH U MMOCTAHOBKY
OTIBITOB IO MTPOBEPKE MPETIOKEHHBIX TUIIOTE3.

bonbuioe BHUMaHKE yaenseTcs PelIeHUI0 pacyETHBIX U KadecTBEHHbIX 3aad. [Ipu stom amns
pacuéTHBIX 3a/lad TPUOPUTETOM SBISIFOTCS 3aJa4d C SIBHO 3aJaHHOW (PU3WYECKOW MOJEIbIO,
MO3BOJISIIOIINE IPUMEHSATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pas3jelna Kypca, Tak U
WHTETPUPYS 3HAHUS U3 PA3HBIX Pa3fesioB. J[1s Ka4eCTBEHHBIX 3a]la4 MPUOPUTETOM SIBIISIOTCS 33aHUS
Ha 00BbsACHEHHUE MPOTEeKaHUsS (PU3NYECKUX SIBJICHUM M MPOLECCOB B OKPYXKAIOIIEH >KU3HH, TpeOyromue
BBIOOpA (PM3HUECKOIN MO ISl CUTYaI[H MPAKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu @I'OC COO x marepuaabHO-TEXHHUYECKOMY O0ECIICUEHHIO
y4eOHOTro mporecca 6a30BbIi YpOBEHb Kypca GU3UKH HA YPOBHE CPEIHEr000MIer0 00pa3oBaHUsl JOKEH
M3Yy4aTbCs B YCIOBUSX MPEAMETHOTO KabWHeTa (PM3MKU WIHM B YCIOBHUSX MHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB ©CTECTBEHHO-HAYYHOrO0 IUKIAa. B kaOwHeTe QU3MKH JODKHO OBITh HEOOXOJAMMOE
nabopaTtopHoe 00OpyJIOBaHHME AJIs BBINOJHEHUS yKa3aHHBIX B MPOrpaMMe MO (PU3MKE YYECHHYECKHX
MPAKTUIECKUX PabOT U JEMOHCTPAIMOHHOE 000PYIOBaHHUE.

JlemoHCcTpanmoHHOE 000py0BaHHe (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHUHUMAIBHOM
JOCTaTOYHOCTH U OOECIeYMBAaeT IOCTAHOBKY NEPEUYHMCICHHBIX B MPOrpaMMe MO (PU3UKE KITFOUEBBIX
JEMOHCTpAallMid 1  UCCIIEJIOBAaHMS HM3YyYaeMBIX SBIEHUH U TPOIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX PUMCHEHUH.

JlaboparopHoe 0o0OpyIOBaHHE ISl YYCHHMUECKUX MPAKTUYECKUX paboT popMupyercss B BHJIE
TEMaTUYECKMX KOMILICKTOB M 00ECIIEUMBACTCS B pacdéTe OJHOTO KOMIUICKTa HA JIBYX OOYyYarOIIUXCS.
Tematuueckue KOMIUIEKTHI JJa0OPATOPHOTO 0OOPYAOBAHUS JOJIKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCIOJIb30BAHNHU aHAJIOTOBBIX M ITU(POBBIX TPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BU/JIE IIU(PPOBBIX JTa00OpaTOPHUHA.

OCHOBHBIMHU TEJISIMU U3y4YeHUs (U3UKH B OOIIEM OOpa3oBaHUU SBISIOTCS: (OPMHPOBAHUE
WHTEpeca U CTPEeMIICHUs OOYYaroIIMXCs K HAyYHOMY H3yYEHUIO

o MPUPOJIBI, PA3BUTHE X HHTEJUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

. pa3BUTHE TMPEACTABICHHI O HAay4HOM METOJle TMO3HaHUs U (QOpMHUpPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

. dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara M3y4YEeHHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

. dbopMmupoBaHre yMEHUW OOBSCHATH SIBJICHUS C HCIOJIb30BaHUEM (U3HUECKUX
3HaHUU U HAyYHBIX IOKA3aTeJIbCTB;

o dbopMupoBaHUE TPEACTaBICHUH O ponud GUIMKA UIsI  Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

o Joctuxenne dSTux Ienel obecrieyuBaeTCsl pelleHHueM CIeAyIoUMX 3a7ad B
mpolecce u3yueHus Kypca GU3UKN Ha YPOBHE CPEHET0 001Iero oopa3oBaHus:

o NpHOOpEeTEeHNEe CHUCTEMBI 3HAHHWKA 00 00X (U3NYEeCKHX 3aKOHOMEPHOCTSX,

3aKOHAX, TEOPUSIX, BKIIOUYasi MEXaHUKY, MOJIEKYIAPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3MKY ¥ 3JIEeMEHTHI aCTPO(PU3HKH;

. dbopmMHpoBaHHE YMEHMH HPUMEHSATh TEOPETUYECKHE 3HAaHUsS UIs OOBSCHEHUS
¢bu3nuecKux SBJICHUNA B MPUPOJE U ISl MPUHATHS MPAKTUYECKUX PEIICHUN B TIOBCETHEBHOM
KU3HY;

o OCBOCHME CIMOCOOOB PELICHMs PA3IUYHBIX 3a/1a4 C SIBHO 33JaHHON (PU3UUECKOM

MOJIETIBIO, 3a/lady, TOJPa3yMEBAIOIIUX CaMOCTOSATENbHOE cO3JaHue (U3MUECKON MOeNH,
aJIEKBAaTHOW YCIJIOBHSIM 33J1a4H;

. MOHUMaHue QU3UYECKUX OCHOB M MPUHITUIIOB JACUCTBUS TEXHHUYECKUX YCTPOUCTB
HUTEXHOJOTUYECKHUX MTPOLECCOB, UX BIUSHUSA HA OKPYKAIOUIYIO CPENY;
. OBJIQJICHUE METOJaMH CAaMOCTOSITEJIbHOIO  IUIAHUPOBAHUS U IPOBEIACHUS

(bu3NYeCKUX OJKCIEPUMEHTOB, aHaju3a W UHTEpIpeTanuu HHQOpPMAlHUH, OIpeaeIeHHs
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JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;
. CO3JJaHUE YCIOBUM JUIs pa3BUTUA YMEHUH IIPOEKTHO-HCCIENOBATEIIbCKOM,

TBOPYECKOU IEATEIBHOCTH.

Ha n3yuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHUsI OTBOIUTCS
136 wuyacoB: B 10 kmacce — 68 yacoB (2 waca B Hememo),B 11 kmacce — 68 wacoB (2 yaca B
Hezgento). [Ipennaraemelii B mporpamme no ¢u3Mke nepeueHb J1abopaTOPHBIX M MPAKTUYECKUX padoT
SBIISICTCS PEKOMEHOBAHHBIM, YYUTEINb JIENaeT BBHIOOpP MPOBEACHUS JIAOOPATOPHBIX padOT M ONBITOB C
y4€TOM MHJIMBUIyaJIbHBIX OCOOCHHOCTEN 00yYaroInXCs.

COJAEP)KAHUE OBYYEHMUA
10 KUIACC

Pasznen 1. ®uszuka n METOAbI HAYYHOI'O IIO3HAHUSA

®usznka — Hayka o npupone. Hayunble MeTompl IO3HaHUS OKpyKawolero wmupa. Pois
HKCIEPUMEHTa M TEOPHH B MpOIecce MO3HAHUS MPUPOABI. DKCIEPUMEHT B (usuke. MoaenupoBaHue
¢bu3nueckux siBIeHUH 1 npoueccoB. HayuHble rUnoTessl.

OusnyuecKkue 3aKOHBI M TEOPHH. | paHMIBI MPUMEHUMOCTH (QH3MUECKUX 3aKOHOB. [IpuHIMI
COOTBETCTBHUS.

Poimp w wmecto ¢usuku B (QOPMHPOBAHWM COBPEMEHHOM HAy4YHOW KAapTHHBI MHUDA, B
IIPAKTUYECKON JEATEIBHOCTH JIIOJEH.

JJeMoHCTRAaLIMM
AHasoroBble ¥ IUPPOBBIC U3MEPUTEIBHBIE MPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pasznea 2. Mexanuka

Tema 1. KunemaTuka

Mexanunueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro JBWKEHHs. Cuctema OTCUETa.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOM TOYKH, WX MPOEKIMU Ha OCH CHCTeMbl KoopiauHat. ClokeHHe IepeMenieHuid u
CJIO’KE€HUE CKOPOCTEM.

PaBHomMepHOE W paBHOYCKOpPEHHOE TMpsSMOJIMHEHHOEe JBIKeHHe. ['paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMELIEHUS MaTepUAIbHON TOUYKH OT BPEMEHHU.

CBobomHOe agieHue. Y CKOpeHHe CBOOOTHOTO TaeHUSI.

KpuBonuueiinoe nBuwkeHue. [[BukeHHe MaTepUalbHOM TOYKM 1O  OKPYKHOCTU C
MOCTOSSHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHas cKopocTh. Ilepwonm m wyacrora
oOparmenus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHu4YecKkne YCTpOWCTBA U NPAKTUUYECKOE MPUMEHEHHE: CIHUJIOMETpP, ABUKEHUE CHApPSIOB,
LIETIHbIE U peMEHHBIE MTEPEeIAUN.

JleMoHCTRAaLIMHM

Mogenb cuctemMbl OTCUETA, MIUTFOCTPAIUS KHHEMATHUYECKUX XapaKTePUCTUKIBUKEHUS.

[IpeoOpa3zoBanne IBMKEHUM ¢ MCTIOIb30BAaHUEM MIPOCTHIX MeXxaHU3MOB.[lafieHne Ten B BO3nyxe u
B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY UTOPHU30HTAIIBEHO.

W3mepenune yckopeHusi CBOOOJHOTO MaieHus. HampaBieHHe CKOPOCTH MpPH JIBIKEHUH TIO
OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C IENTHIO OTIPEICTICHUS MTHOBEHHONCKOPOCTH.

HccnenoBanue COOTHOUIEHUSI MEXKIY IMYTSAMH, TMPONACHHBIMH TEJIOM 3a MOCIEA0BaTENIbHbIE
paBHBIE MPOMEXKYTKH BPEMEHU INPU PABHOYCKOPEHHOM JBI)KEHUU C HAYaJIbHOM CKOpPOCTHIO, PaBHOM
HYIIIO.

W3ydyeHue NBWKEHUS IIApHKa B BA3KOM KHUAKOCTH. M3yueHue NBH)KEHHUS Tena, OpPOLIEHHOIO
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TOPU30HTAIIBHO.

Tema 2. /Inunamuka

ITpunuun orHocutensHocTy ['ammitesa. Ilepseiit 3akoH HeroTrona. MHepumanbHble CHCTEMBI
OTCY€Ta.

Macca Ttenma. Cuna. Ilpunmun cynepno3uinuu cuil.  Bropoit 3akon Herlotona s
MarepuanbHOU TOukU. TpeTtuil 3akoH HploTOHA AJ11 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. IlepBast kocMuueckas ckopocTb.Cuia yrnpyrocTu.
3akoH ['yka. Bec tena.

Tpenune. Bunbl Tpenus (mokosi, ckoiibxkeHus, kadeHusi). Cwna tpenus. Cyxoe Tpenue. Cuia
TPEHHSI CKOJbXKEHUs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna CONpOTUBICHHS MPH
JBUKEHUHM TeJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpamaTelibHOE JBUKEHHE aOCOIIOTHO TBEPIOTO TENA.

MOMEHT Ccuiibl OTHOCUTEIBHO OCH BpauieHud. [lmeyo cuiibl. YClnoBus paBHOBECUS TBEPAOTO
Tena.

TexHuueckue ycTpolcTBa M IPAKTUUYECKOE IPUMEHEHME: MOJIIMITHUKM, JIBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nnepuuu.

CpaBHeHHE Macc B3auMoIeUCcTBYOMMX Test. Bropoit 3akon HeroToHa.

N3mepenune cun.CnoxxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JeopMaluu.

HesecomocTs. Bec Tena npu yckOpeHHOM noabéMe U najaeHuu. CpaBHEHHE CHII TPEHUs MOKOS,
KAueHUs U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomoi

W3ydeHue npmxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE UPE3MHOBOM 0Opaslle,
OT UX JAedopMalyH.

HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3aKoHBI COXpaHEHHS B MEXaHUKe

Nmnynsc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHajJbHBIX TodeK. MMmmynbc cuiibl u
W3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAHEHUs UMITyJIbca. PEakTUBHOE IBHKEHHUE.

PaGora cuiibl. MOIIHOCTD CUITBI.

Kunernueckas sHeprust MaTepuanbHoi Touku. Teopema 006 M3MEHEHUH KHHETHYECKOW SHEPIUH.

[TorenunanbHass sHeprus. [loTeHumanbHas »HeEprus ymnpyro JehOpMHUPOBAHHOW MPYKUHBI.
[TorennuansHast SHEprys TesIa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHbIE U HETIOTEHIIMATIbHBIE CUJIbL. CBSA3b pa0OTHI HENOTEHUUATIBHBIX CHIIC U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHUS MEXaHUYECKONIHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpPOMCTBA M IPAKTHUYECKOE IMPUMEHEHHUE: BOIOMET, KOMNEp, MPYKUHHBIN
MACTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYJIbCa.PeakTUBHOE IBU>KEHHE.

[Tepexox moTeHIMAIBLHON SHEPTHUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomol

N3yueHne abCcoOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIXMasTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C U3MEHEHHEM MEXAaHMYECKOM SHEepruu TellaHa MpUuMepe
pacTsDKEHUS PE3NHOBOIO KIyTa.

Pazgen 3. MoJekyasipuas ¢pu3uka U TepMOANHAMHUKA

Tema 1. OcHOBBI MOJIEKY/ISIPHO-KHHETHYECKOH Teopun

OCHOBHBIE TIONIO)KEHHUSI MOJIEKYISPHO-KHHETUYECKOH TEOPUM M HX OIMBITHOE OOOCHOBAHHE.
bpoynoBckoe amxkenue. uddys3us. Xapakrtep IBMKEHHS W B3aMMOJICHCTBHUS YaCTHI[ BEIECTBA.
Mopnenu CTpOCHUS Ta30B, KUAKOCTEH U TBEPIBIX TETH OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



Mozeneil. Macca u pazmeps! mosekyi.KonnuectBo Bemectsa. [locrostHnaast ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenascus.

Mopnens wupeanpHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH
ueaIbHOro raza. AOCONIIOTHAs TeMIleparypa Kak Mepa CpeJHed KMHETHYECKOM 3HEpPruu TeroBOro
nBrKeHns vactul rasa. Illkama temneparyp KenbBuna. ['a3oBble 3akoHBL. YpaBHeHHe MeHneneeBa—
Knanenpona. 3akon JlanpToHa. M30nponeccsl B M1€anbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npencTaBIeHUEH30POIIECCOB: H30TEPMa, H30X0pa, n3obapa.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalOIIME JMCKPETHOE CTPOEHHE  BelecTBa, (GoTrorpaguu  MOJIEKYI
OPraHUYEeCKUX COCIUHEHUM.

OnbITh! 10 7UGGYy3Un XKUIKOCTEH U Tra30B.Mozaens OpOyHOBCKOTO ABUKEHHUS.

Mopens onbita LlTepHa.

OneIThl, JOKa3bpIBAIOIIME CYLIECTBOBAHME MEKMOJIEKYJISIPHOIO B3auMonencTBusa. Mogens,
MJUTFOCTPUPYIOLIAs IIPUPOLY AABJICHUS Ia3a HAa CTCHKU COCY/Ia.

OnBITHI, WJUTFOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS HIEAIBHOTO Ia3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

OmnpezneneHue mMacchl BO3JlyXa B KJIACCHOM KOMHATe HAa OCHOBE M3MEpeHHUH 00BEMa KOMHATBI,
JABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXKy TapaMETPaMU COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. OcHOBBI TEPMOIMHAMUKH

TepmoauHaMuyeckas cucreMa. BHYTpeHHss 3HEprusi TepMOJANHAMHUYECKOW CUCTEMBI M CIIOCOOBI
e¢ m3meHeHus. KonndyecTBo TemioTel U padoTa. BHYTpeHHSS1 SHEprus OAHOATOMHOTO WJEaTbHOTO ra3a.
Bunel Terulonepenadu: TEIUIONPOBOJHOCTb, KOHBEKLMs, H3Iy4CHHME. YelIbHas TEIUIOEMKOCTh
BemecTa. KoyimuecTBo TEmIoTHI IPH TEIUIONEpeaaye.

[Tonstue 06 anmabatHoM mpouecce. IlepBblif 3akoH TepmoauHamuku. [IpuMeHeHue nepBOro
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepMoimHaMuky. HeoOpaTUMOCTh NpO1IECCOB B IPUPO/IE.

TemoBble MamuHbl. [IpuHnMNBL AeicTBUs TemIoBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeroBbIX MamuHax. KoadduuueHt nonezHoro aeictBus TeruioBod MmamuHbl. [ukn Kaphno u ero
KO3 (HULUEHT MOJIE3HOro AEHCTBUS. DKOJIOTHYECKUE IPOOIEMBI TEIIIOIHEPTETHKY.

TexHHueCKHe YCTpOICTBA M NPAKTHUUYECKOE NPUMEHEHHE: JBUraTellb BHYTPEHHEIO CTrOPaHUs,
OBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP.

Llemoncmpayuu

M3MeHeHre BHYTpPEHHEW 3HEPTuu Teja NP COBEPIICHUM pabOThI: BBUIET NMPOOKHU W3 OYTHUIKU
MoJl JIeHCTBMEM CKaTOro BO3/yXa, HarpeBaHue »(upa B JATyHHOM TpyOkKe MyTéM TpeHUs
(BuEOIEMOHCTpAITHS ).

M3MeHeHHe BHYTpPEHHEH »SHeprum (Temmeparypel) Tena Mnpu Terwionepeaade. OMNBIT 1O
annabaTHOMY PacIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mozenu mapoBoil TypOHMHBI, IBUraTelNsi BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUraTes.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3mepenue yaelnbHON TEIII0EMKOCTH.

Tema 3. ArperaTHble COCTOSIHHS BeliecTBa. ®a3oBbie Mepexoabl

[TapooOpa3zoBanue u KoHnaeHcauus. Mcmapenue u kumneHue. AOCONIOTHAsE M OTHOCUTEIbHAS
BJIQKHOCTh BO3Ayxa. HacelmieHHsli map. VYnenbHass Termsiora napooOpa3oBaHMs. 3aBUCHUMOCTh
TEMIIEPATypbl KUIIEHUSI OT 1aBJICHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdHbple Tena. AHU30TPOIUS CBOWCTB KPHUCTAJLIOB.
XKunkue xpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBnenne u kpucraumsanus. Y enbHas TEIoTa
iasnenus. Cydonumanus.

YpaBHeHUE TEMI0BOro GanaHca.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIIOPUMETD,
TEXHOJIOTMH MOIYYEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCIEHAHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX 1APOB.



Kunenue npu noHmwkeHHOM AaBieHHH. CIocoObl H3MEPEHHsI BIAXKHOCTH.

HabGmionenne HarpeBaHuss M IUIaBJIEHUS KpPUCTAJNIMYECKOro BeliecTBa. JleMoHcTparus
KPUCTAJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

M3mepeHre OTHOCUTENIBHOM BIaXKHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. DekTpocTraTuka

DJIeKTpu3anus Tell. DNEKTpUUecKuid 3apsaa. JlBa Buaa 3JIEKTpUUYECKUX 3apsanoB. [IpoBogHUKH,
JUBJIEKTPUKU U MOJTYIPOBOAHUKYU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akoH Kymona. ToyeyHbIN 3JEKTpUUECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 3iekTprdyeckoro nouid. [IpuHuun cynepno3sunuy 3JIeKTpUIeCcKUX nojien. JInauu
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cuin anekrpocraruyeckoro nosid. Ilorennuman. PazHocts norenuuanos. IIpoBoaHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM noJie. J(uaneKkTpuueckast IpOHULAEMOCTb.

OnektpoéMkocTb. KonueHncarop. D1eKTpOEMKOCTh MIIOCKOT0 KOHJIEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

TexHuueckue yCcTpocTBa M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE AJIEKTPONpPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN amnmapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M IPUHIMI JEHCTBHS AJIEKTpoMeTpa. B3aumoaeicTBue Ha3JIeKTPU30BAaHHBIX TEI.

OJIEKTPUUYECKOE TI0JIE 3apsUKeHHbIX Tell. [IpOBOJHMKM B 3JIEKTPOCTATHUYECKOM  IIOJIE.
DNeKTpOCTaTUYECKas 3allnuTa.

JM3NeKTpUKHY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATopa OT IUIOMAAM IUIACTUH, PACCTOSHUS
MEXIy HUMU U IUDJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenune 2IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTossHHBIN d1eKTpUYecKnii TOK. TOKH B pa3jJMYHBIX cpegax

DONeKTpUYeCKU TOK. YCIIOBHUS CYIIECTBOBAHUS AJEKTpuyeckoro toka. Mcrounuku toka. Cuna
TOKa. [IoCTOSHHBIN TOK.

Hamnpsokenne. 3akon Oma Juist yuacTka Hemn.

DIEKTPUYECKOE COITPOTUBIIEHUE. Y JIEIBHOE CONIPOTUBIICHUE BELIECTBA.

ITocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOHUKOB.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIenna. MoIHOCTb 31€KTPHUECKOTOTOKA.

ONEeKTPOJABMKYIIasi CHJIa U BHYTPEHHEE CONPOTHBICHME HCTOYHMKA TOKa. 3akoH Oma ans
IIOJIHOM (3aMKHYTOM) aJeKTpruyeckor nenu. KopoTkoe 3aMbIKaHUeE.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPJBIX METANIOB. 3aBUCHUMOCTh CONPOTHBIICHUS METAIJIOB OT
TeMieparypsl. CBEpXIIpOBOJUMOCTb.

ONeKTpUYeCKUil TOK B Bakyyme. CBONCTBa JJIEKTPOHHBIX NydkoB. [lomympoBogHuKH.
CoOcTBeHHAs U MPUMECHAs! POBOIUMOCTD MOIYIIPOBOJHUKOB.

CaoiicTBa p—N-nepexona. IloaynpoBogHIKOBbIE TPUOOPHI.

DNEKTPUYECKUH TOK B paCTBOPAX M pacIlaBax MEKTPOIUTOB. DIEKTPOIUTHUECKAS IUCCOLUALIUS.
DIIEKTPOJIN3.

OnexkTpuueckuil ToK B razax. CaMoCTOATENbHBIH U HECAMOCTOSATENbHBIN pa3psil.

Mounnus. [1nazma.

TexHuueckue yCTpOICTBA M IPAKTHUYECKOE INPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
HUCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelIbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbBIE NMPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH MO, TEPMHCTOPHl M (HOTOPE3UCTOPHI, MOIYNPOBOJIHUKOBBIA THO/,
rajibBaHUKa.

Llemoncmpayuu

W3mepeHne cuiibl TOKA U HaIPSKEHUSI.

3aBUCUMOCTb COIPOTHUBIICHUS LIWJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IIOMAANIONEPEYHOIO



CEUEHUs U MaTepuaia.

CMemaHHOe COeJMHEHNE IIPOBOJHUKOB.

IIpsiMoe n3MepeHue IeKTpOoABHKYIIEN cuibl. KOpoTKoe 3aMbIKaHMETAIbBAHMYECKOTO 3JIEMEHTA
U OLICHKAa BHYTPEHHET O CONPOTHUBIICHUS.

3aBUCHUMOCTb COIIPOTUBJIEHHSI METAJIJIOB OT TeMIepaTypsl. IIpoBOAMMOCTE 3JIEKTPOJINTOB.

HckpoBoli pa3psa 1 IPOBOAMMOCTS BO3AYyXa.OJHOCTOPOHHSS IPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol

M3y4yeHne cMEeIaHHOr0 COEJUHEHUS PE3UCTOPOB.

N3mepeHue 31eKTpOABUKYIIEH CUIIbI HCTOUHUKA TOKA U €70 BHYTPEHHETOCOIIPOTUBIICHHUS.

HabGnronenue snekrponusa.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢uszuku 0azoBoro ypoBHs B 10 kiacce ocymiecTBisieTca ¢ yd4€ToM
COJZIepIKATENbHBIX MEXKIPEJAMETHBIX CBSI3€H C KypcamMy MaTeMaTWKH, OMOJIOTHH, XUMHUH, Teorpadpuu u
TEXHOJIOTUH.

Mesicnpeomemmuvie noHAmusl, CBSI3aHHBIE C U3YYEHUEM METOJOB HAyYHOI'O MO3HAHUSA: SIBICHHUE,
Hay4HbIl ¢akT, runoresa, (uzMyecKkas BEIMYMHA, 3aKOH, Teopus, HaOIIOAEHUE, SKCIIEPHUMEHT,
MOJEIUPOBAaHUE, MOZECIIb, U3MEPCHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JuHeWHas (QyHKuus, napabona, runepooia, ux
rpadMKy U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKLUU HAa OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

bBuonoeusn: mexannmueckoe IBMKEHUE B KUBOW Npupoje, Tudy3usi, 0CMOC, TEIII000MEH KHUBBIX
OpPraHu3MoOB (BBl TEIUIONEpENauyH, TEIUIOBOE PABHOBECHE), DJIEKTPUYECKHE SBJICHHS B >KUBOM
IIpUPOJE.

Xumusa: IDUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpDHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, JKMAKOCTEM M Tra30oB, AIEKTPUYECKUE CBOMCTBA
METAJIJIOB, AIIEKTPOJIMTUYECKAS AUCCOLUALINS, FaJIbBAaHHKA.

I'eocpagus: BNaxKHOCTH BO3/1yXa, BETPbI, OaApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JABWKEHMH C MCIIOJB30BAaHMEM MEXaHU3MOB, Y4YET TpEHHsS B
TE€XHHUKE, TOJUINITHUKY, UCTIIOJIb30BaHUE 3aKOHA COXpPaHEHHs UMIyJIbCaB TEXHUKE (pakeTa, BOJOMET U
JpyTHUe), IBUraTelb BHYTPEHHETO CrOpaHusl, mapoBasi TypOHUHa, ObITOBON XOJOJMIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH MOIY4YEHHsI COBPEMEHHbIX MAaTEPUAOB, B TOM YHMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH,
JIEKTPOCTaTUYECKas —3allUTa, 3a3eMJIEHHE DBJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MpPUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, 3JEKTPOOCBETUTEIbHBIE TIPUOOPHI, TaIbBAHUKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuka

Tema 3. MaruuTHoe nmosje. JJ1eKTPOMATHUTHAS MHAYKIHSA

[TocrosiHHbIE MarHUTHI. B3auMoaeicTBHME NMOCTOSHHBIX MarHuToB. MarnuTHoe mojie. Bektop
MarHuTHOM MHAYKUMU. [IpUHIMIO Cyneprno3uiuy MarHUTHBIX TOJIeW. JIMHMM MarHUTHOW WHAYKIIUU.
KapTuna nuHMi MAarHUTHON MHIIYKIIMU TTOJIS] TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie MPOBOJIHMKA ¢ TOKOM. KapTuHa TUHUN MHIYKIIMHA MarHUTHOTO MOJIsl JIIMHHOTO
MpSAMOr0 MPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHKA, KATYIKU C TOKOM. OmbeIT Opcrena.
B3anmoneicTere NpoOBOJHUKOB C TOKOM.

Cwia Amriepa, €€ MOIyJTh ¥ HalIPaBJICHHE.

Cuina Jlopenua, e€ Moaysib U HarpaBieHue. J[BH>KeHHE 3apspKEHHOM YacTHIbI B OJHOPOIHOM
MarHuTHoM moiie. PaGota cuier Jloperria.

SIBiIeHUE DNEKTPOMArHUTHON MHAYKIHH. [I0TOK BEKTOpa MarHUTHOW MHAYKLHH.

DIIEKTPOABMKYIIAS CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapazes.

BuxpeBoe »snexTpuueckoe mosie. OJIEKTPOABMXKYIIAs CHJIAa HWHIYKIMM B IPOBOJHHUKE,
JIBHOKYILEMCS] TOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOJABUKYIIAS CHJIA CAMOUHIYKIIHH.

DHeprusi MarHUTHOTO TOJISL KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE TOJI€.

TexHuueckne  yCTpOHMCTBA M MPAKTUYECKOE  MPUMEHEHHE: TOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUL, UHAYKIIMOHHAS [IE€Yb.



JleMoHCTpanyuu

OmnbIT OpcTena.

OTKJIOHEHNE JIEKTPOHHOT'O IIyYKa MarHUTHBIM NoJ1eM. JIMNHUM MHIYKIIMY MarHUTHOTO IOJIS.

B3aumoneiicTBrue n1ByX NMpOBOJHUKOB ¢ TOKOM. Cuiia Ammepa.

[enictBue cuibl JIopeHIa Ha MOHBI 3JIEKTPOJIUTA. SIBIIEHNE AIEKTPOMArHUTHON MHIYKIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYIIEN CUIIbI HHIYKIIMHU OT CKOPOCTH U3MEHEHHUS MarHUTHOI'O IIOTOKA.

SIBneHue caMOMHIYKLIUH.

Y4eHn4ecKkuid HKCIIEpUMEHT, TabopaTOpHbIE pabOThI

M3yueHre MarHuTHOTO NOJIsl KATYILIKU C TOKOM.

HccnenoBanue nelcTBUS MOCTOSHHOIO MarHUTa Ha pamMKy ¢ TOKoM. MccnenoBaHue sBiIeHUS
JIEKTPOMAarHUTHON MHYKLIUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. MexaHu4yecKue U JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarenbnas cuctema. CBOOOAHBIE MeXaHMUECKUE Koyiebanus. ['apMoHMUecKue KojaeOaHwUs.
Ilepuon, yactora, aMmmuutyaa u ¢asza xonaedanuil. [IpykuHHBIH MasTHUK. MaremMaTn4eckuii MasTHUK.
VYpaBHeHHe rapMoHHUecKuX KosneOanuil. [IpeBpailienue 3Heprun Npu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbubiif  koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KojleOaHMS B  HMJICAIBHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJOIMsl MEXIY MEXaHHMUYECKUMU M 3JIEKTPOMAarHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJCAIbHOM KO0JIeOATEIbHOM KOHTYE.

[IpencraBiaenne o 3aTyxamOImUX KojeOaHWsIX. BBIHYXJIEHHbIE MEXaHHMYECKHE KOJeOaHMs.
Pe3onanc. BeiHyX1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMsL.

[lepemennbiii Tok. CHHycOMIaldbHBIH NEpPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOr0 TOKA.
AMIUIUTYHOE U JIeHCTBYIOIIEE 3HAaU€HUE CUIIbI TOKA M HAIIPSKEHHUS.

Tpancopmarop. IlpomsBoxmcTBO, Tmepenadya W MOTPEOJICHHE OIEKTPHUUECKOW DHEPTHUH.
DKOJIOTUYECKME  PUCKM  IpU  TPOM3BOJACTBE  3JeKTpo3Hepruu. KynabTypa — HMCIIONB30BaHMS
AJIEKTPOIHEPTUU B ITOBCEAHEBHOMN KU3HHU.

TexHHuEeCKHEe YCTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKUH 3BOHOK, T€HEPATOP
MIEPEMEHHOT0 TOKa, JTMHUHU AJIEKTponepeay.

JemMoHcTpanun

HccnenoBanue mnapamMeTpoB KoyieOaTeNbHON cHUCTeMbl (NPYKUHHBIM WM MaTeMaTUYECKUM
MasITHUK).

HabGmonenue 3atyxaromux kosebanuil. MccrnenoBaHue CBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.
Habmtonenue pezoHaHca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

OcuusutorpaMMsbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUs OT BPEMEHH) JUIs 2JIEKTPOMAarHUTHBIX
KoJIeOaHuH.

Pe3oHanc mnpu nocinenoBaTENbHOM COEOUHEHUM pE3UCTOpa, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TUHUY 3IEKTPONIEPEIAUH.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI

HccnenoBanne 3aBUCUMOCTH TepHOJa MallbIX KojleOaHWi rpy3a Ha HUTH OT JJIMHBI HUTH H
Macchl Ipysa.

HccnenoBanue NMepeMEHHOIO TOKAa B IEMM W3 MOCIEAOBATEIbHO COEAUHEHHBIX KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHu4eckue H 3JIeKTPOMATHUTHbIE BOJTHBI

Mexannueckue BOJIHBI, ycioBusi pacrpoctpaHenus. [lepuona. CkopocTh pacnpocTpaHEeHUs U
mniHa BosHBL. Ilomepednsle W mpojonbHBbIE BOJHBL MHTepdepeHuus u audpakius MeXaHWYeCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJIHBI. YCIOBUS HW3Iy4€HUS JJIEKTPOMAarHUTHBIX BOJH. B3anMHas
opueHTtans BekTopoB E, B, V B anmexkrpomarHuTHOM BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH:
OTpaKeHHe, NMpesIoMIIeHHE, Tosipu3anus, qudpakuus, nateppepeHus. CKOpoCTb MEKTPOMArHUTHBIX
BOJIH.



[IIkana 3meKTpOMarHUTHBIX BOJH. [I[puMeHEeHHE AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuMnbel paguocBA3M W TeleBHACHMs. Paavonokanusa. ONEKTPOMATHUTHOE 3arpsi3HEHHE
OKpY>Karolleu Cpebl.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yIABTPa3ByKOBasi JTUAarHOCTHUKA B TEXHUKE U MEAMLIMHE, pajap, pajiuoNpUEMHUK, TEJIEBU30D, aHTEHHA,
tenedon, CBU-neun.

JeMoHcTpanuu

OO6pa3oBaHue U pacrnpocTpaHeHHe MOMEePEUHbIX U MPOoa0JbHbIX BoJH. Kosnebmtomeecs Tesno kak
HCTOYHUK 3BYKA.

Habmroienue otpaskeHus U mpenoMiieHus MexaHndeckux BoiH. Habmonenue unrepdepeHunu u
T(paKkIuU MEXaHUYECKHX BOJH. 3BYKOBOW PE30HAHC.

Habmroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBaHue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHME, NPEOMIICHUE, IMOJspU3aLys,
mudpaknus, HHTep(epeHIns.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpamonuHeliHoe pacpoCTpaHeHHE CBeTa B OAHOPOAHOU cpexe. Jlyu
cBera. TOUeUHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pa>keHuil B INIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIA TOKA3aTeNb MPEIOMIICHHS.
[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHblil yroy noaHoro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiioxxHbIi cocTaB 6enoro csera. L{ser.

Cobuparoiue U pacceuBaroniyue JTuH3bl. ToHKas nuH3a. DOKyCHOE pacCTOSIHHE W ONTUYECKas
cwiIa TOHKOM JiH3bI. [locTpoeHne n300pakeHnii B COOMPAOIINX U PaccerBaOMUX JMH3ax. Dopmyna
TOHKOU JIMH3bI. Y BEJIMYECHHE, 1TaBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Untepdepeniust cBera. KorepeHTHbIe MCTOUHUKH. Y CIOBHS HaOIOICHUS
MaKCUMyMOB M MHHUMYMOB B HWHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpaxnus ceera. udpaxuuonHas pemérka. YcinoBue HaOMIOJAEHHS IIaBHBIX MaKCHMYMOB
MIPH MaJleHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpOWCTBa W MPAKTHYECKOE NPHMEHEHHE: O4YKH, Jyma, (oToamnmapar,
MIPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, IU(paKUMOHHAs pPeIETKa,
MIOJIIPOU L.

JeMoHCcTpanuu

[TpstmonuHEHOE pacIpOCTpaHEHNE, OTPAKEHNE U NIPETIOMIIEHHUE CBETA.

OnTuyeckue npuodopsl.

[TonHoe BHYTpeHHee oTpakeHue. Mojens cBeToBoaa. VccienoBanue CBONCTB M300paKeHUN B
JIUH3aX.

Mogenu wmukpockomna, Teneckona. Habmogenue wuHTepdepeHunn cpera. HaGmoneHue
T paKIIK CBETa.

Habmonenue nucnepcuu cBeta.

[Tonydenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tony4yeHnue criekTpa ¢ HOMOIIBIO AU(pakimoHHON pemérku. Habmonenue nonsipusanuu cera.

YyeHuueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PabOThI

W3mepenue mokaszaTens MpeaoMieHus crekia. MccnenoBanue CBOWCTB U300pakeHUH B JIMH3AX.
Ha6mronenue qucnepcuu ceta.

Pa3nes 6. OcHOBBI cielHAJIbLHONH TEOPHH OTHOCHTEIBHOCTH

I'panunubl TPUMEHUMOCTH KJIacCM4YecKol MexaHuku. [locTynaTel cHnenHalbHOM TEOpHUH
OTHOCUTEIbHOCTH: MHBAPUAHTHOCTh MOJYJIsI CKOPOCTH CBETa B BaKyyM€, MPUHIUII OTHOCUTEIBHOCTH
DWHINTEHHA.

OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHU M COKPAIEHNE AJIUHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € S3HEPTUEN U UMITYJILCOM PENTUBUCTCKON YaCTUIbl. DHEPTHUS TOKOSI.
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Pa3nen 7. KBantoBas pusuka

Tema 1. D1eMeHTHI KBAHTOBOH ONTHKH

@®otonbl. Popmyna [lnanka cBs3u sHepruu (POTOHA C €ro 4YacToTOM. DHEpPrusi U UMITYIIbC
dboToHa.

OtkpeiTe u uccnenoBanue ¢orodddexra. Ompitel A.I'. CronmeroBa. 3akonsl (oTtorddexTa.
VYpasuenue DitnmreitHa s potodddekra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceera. OnbiTel [1.H. JleObeneBa. XuMudeckoe JICHCTBUE CBETA.

TexHuueckue ycTpoilcTBa M IpakTUYECKOe NpUMeHeHue: (oTorneMeHT, (HOTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.

JeMmoHcTpanuun

@oTto3¢pekT Ha YCTaHOBKE C LMHKOBOW IUIacTMHOM. McciemoBaHue 3aKOHOB BHEUIHETO
dboTodrddekra.

Cseroauo.

Counneunas Oatapes.

Tema 2. CTpoeHnue aTroma

Mogens atoma Tomcona. OneiTel Pe3epdopaa o paccesnuto a-yactull. [lnanerapHas monuens
atoMma. [locrynater bopa. M3nydenue u morjomieHre GOTOHOB MPH MEPEXOAE aroMa ¢ OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEW SHEPrUU aToMa BOJOPOAA.

BousiHoBeie cBolicTBa yactull. Bosnbl ne bpoia. KopmyckyiisipHO-BOJIHOBOM Ayalin3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHuuyeckue ycTpoicTBa U NPaKTUUECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHaJIN3 (CIEKTPOCKOIN),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

JemMoHcTpanuu

Mogens onbita Pesepdopaa. Onpenenenue AIUHbI BOIHBI JIa3epa.

HabGmonenue muHedvyaThIX CIEKTPOB U3yueHus. Jlazep.

VYueHnuecKui 3KCIepuMeHT, 1a00opaTopHbIe paboThI

Hablmonenue nuneiyaToro crexkTpa.

Tema 3. ATomHOe s1APO

OKCHEpUMEHTHI, JO0KA3bIBAIOIINE CIO0XHOCTh CTPOEHMs sipa. OTKpBITHE paJllOaKTUBHOCTH.
OmnbiTel Pe3epdopaa mo onpeneneHnio cocraBa paJuoakTUBHOrO u3nydyeHus. CBoiicTBa anbga-, 6era-,
raMma-u3iiydeHus. BausHue paairoakTHBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpbITHE TMpoTOHAa M HeWTpoHa. HykinonHass monens sapa I'eiizenOepra— VBanenko. 3apsin
sapa. MaccoBoe uncio sapa. M3oTonsl.

Anbda-pacnaa. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-uziaydeHue.

3aKOH paJIM0aKTUBHOTO pacnaja.

OHeprusi cBs3M HYKJIOHOB B sifipe. SnepHble cuibl. [ledexT maccwl sapa. SlnepHble peakiu.
Jenenue u cuHTE3 AAEP.

SAnepublil peakrop. TepmosaepHblii cunTe3. [IpoOaemMbl U MEepCEeKTUBHI SIEPHON SHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTeTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

Metonel  HaOMIOEHUST M PETUCTpAallMM  JJIEMEHTapHbIX 4YacTull. DyHAaMeHTaJIbHbIE
B3auMoieicTBUs. ENMHCTBO pu3nueckoil KapTHHBI MUpa.

TexHuueckue ycTpoHCTBa W NpPaKTHUYECKOE NpPHUMEHEHHue: J03UMeTp, Kamepa Buibcona,
SJICPHBINA peakTop, aTOMHasi bomoa.

JeMoHCcTpanyu

CuéTunK MOHU3HUPYIOINX YaCTHLL.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI

HccnenoBanue TpeKOB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

Pasnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Ortanel pa3BUTHA acTpoHOMUHU. [IpHKinagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé€3nH0or0o HeOa. Co3Be3nus, sipkue 3BE3/bI, IIIAHETHI, UX BUAUMOE JBHKeHue. CoHeuHas
CUCTEMA.

Counnie. CosniHeyHast akTUBHOCTh. McTtounuk sHeprum ConHia v 3BE31A. 3BE3/bI, MX OCHOBHBIE
XapakTepUCTUKU. JluarpaMMa  «CHEKTpPaJbHBIM  KjJacC —  CBETUMOCTb». 3BE3Abl  IJIABHOMU
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IIOCJIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3/ IJIaBHOW IMOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHBIE TPEACTABICHHS O MPOUCXO0KIECHNUN U 3Boronu ConHIa u
3BE31. DTarbl )KU3HU 3BE3.

Mineunsiii [1yTe — Hama [Manaktuka. [lonoxenue u npuxenue Connna B ['anaktuke.

Tunel ranakTuk. PaguoranakTuku v kBasapsl. YEpHBIE IBIPHI B APAX FAIAKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60ma. Paz0eranue rajakTuk.

Teopus bosbiioro B3peiBa. PenukToBOE U3NydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6ieMpl aCTPOHOMUH.

VYuennueckne HaOIO1CHUS

Habmroienust HeBOOPY>KEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN ISt
OIIpe/ie/ICHUs MOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHbIE co3Be3ausi CeBEpHOTO
MOJIyIIapysl U SIPKUE 3BE3/BI.

Habmonenus B teneckon JIynel, maner, Miieunoro Ilytu.

O06o0maroiee MOBTOPEHUE

Ponp (u3Wku U acTpPOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHUYECKOMN, CONUATBLHOU M ITUYECKOM
chepax AESATENbHOCTH YEIOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMHHM B COBPEMEHHOW Hay4dHOI
KapTHHE MHpa, posib (GU3NYECKON Teopuu B (OPMHPOBAHWU NPEACTABICHUN O (PU3UUECKOW KapTHHE
MUpa, MeCTO (M3MUYECKOH KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAaYUYHBIX
MPEJCTABICHUN O TPUPO/IE.

MexnpenMeTHbIe CBS3U

W3yuenue kypca ¢usuku Oa3oBoro ypoBHA B 11 Kiacce ocymiecTBiaseTcss ¢ y4€TOM
COJIEP>KaTEbHBIX MEXKIPEAMETHBIX CBSA3EH C KypcamMu MaTeMaTHKH, OMOJOTHH, XUMHH, reorpaguu u
TEXHOJIOTUH.

MexnpenMeTHbIe MOHATHUS, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOT'O MO3HAHUS: SIBICHHE,
Hay4YHbI (akT, Tumnoresa, (u3NYecKas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJECHUE, SKCIIEPHUMEHT,
MOJEJIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

MaremMaTHKa: pemeHre CHCTEMbl YpaBHEHUH, TPUTOHOMETpUYeCKre (PyHKIIUN: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M MX NPOEKLIUU HAa OCHU
KOOpJMHAT, CII0)KEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKUIWN, MPU3HAKU OO0
TPEYTOJIbHUKOB, ONpe/ieIeHne IO IU TIOCKUX GUryp U 00bEMa Tell.

buonorus: snekTpuyeckue sBIEHUS B >KMBOW NpUpOJE, KoseOaTelbHbIE IBUKEHHS B >KUBOMN
MIPUPO/JIE, ONITUUECKUE SIBJICHUS B )KUBOW MPUPOJIE, IEUCTBUE paUallUU HA KUBbIE OPTraHU3MBI.

XUMHSA: CTPOEHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKask CTPYKTypa TBEPIBIX TeJl, MEXaHU3MBI
00pa30BaHMs KPUCTATUIMYECKON PEMIETKH, CIEKTPAIbHBIN aHaIHu3.

['eorpadusi: MarHuTHbBIE TMoONIOCa 3€MJIM, 3al€KU MArHUTHBIX pPyA, (OTOChEMKA 3EMHOMU
MIOBEPXHOCTH, IIPEICKA3aHUE 3EMIIETPSCEHUN.

Texnonozua: IMHAN JJIEKTPoONEpeay, FeHePATOP NMepPeMEeHHOr0 TOKA, JJICKTPOABHUIaTelb,
HHAYKIMOHHAA Ne4Yb, pagap, paiuonpuéMHNK, TeJleBU30p, aHTeHHa,Tesedon, CBU-neus,
NPOEKLUHOHHBIN annapaT, BOJJOKOHHAsI ONTHKA , COJTHeYHAs1 OaTapest

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA
OcBoenne yueOHOro mpeamera «®dus3uka» Ha ypoBHE cpemHero oOmiero oOpa3zoBaHus (06a30BBIM
YPOBEHb) JIOJDKHO OOECHeUuTh JIOCTHKEHHE CIEAYIOUIMX JIMYHOCTHBIX, METANpEeIMETHbIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JInYHOCTHBIE pe3yJIbTAThI

JIn4HOCTHBIE pe3yJibTaThl OCBOEHUS ydeOHoro mnpeamera «®Pu3MKa» OIKHBI OTpaxarb
TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCsS PYKOBOACTBOBATbCA C(HOPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXICHUI,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSAM POCCHMCKOro OOIIeCTBa, pacIIUpEeHUe KU3HEHHOTO
OMbITAa U OIBITA JIEATEIHLHOCTH B IMPOLIECCE peallu3allid OCHOBHBIX HAIPaBJICHUN BOCIUTATENbHOMN
NESTEIbHOCTH, B TOM YHUCJIE B YACTH!
1) rpaxIaHCKOro BOCIIMTAHMS:
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— cpOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMU 00YYAIOIIErocs Kak aKTUBHOTO MOTBETCTBEHHOTO
YJIeHa POCCUICKOT0 00I1IecTBa;

— TNpPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEYECKMX T'yMaHHUCTHYECKUX M JE€MOKPAaTUYECKUX
IIEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEpecax TIPaXkKJAaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

— yYMEHHUE B3aHMOJCICTBOBATH C COLIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX (QPYHKIHUSIMHU
1 Ha3HAUYEHUEM;

— TOTOBHOCTb K TYMaHUTAPHOHN U BOJOHTEPCKOU NEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHMS:

— chOpMUPOBAHHOCTh POCCHUMCKONW TIpa’kJaHCKOM HJIEHTUYHOCTH, IMAaTPUOTU3MA; IEHHOCTHOE
OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCUHCKUX YUEHBIX B 001acTH
(U3HUKHN U TEXHUKE;

3) MAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

— c(opMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAaHUS, JSTHYECKOTO TMOBEICHHS;, CIIOCOOHOCTH
OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE DPELIEHUS, OPUEHTUPYSACh HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE BICATEILHOCTH YYEHOTO;

— OCO3HaHHUE JUYHOTO BKJIa/Ia B IOCTPOEHUE YCTOWYUBOTO OyIYILIETO;

4) ICTeTHYECKOro BOCIIMTAHMSA:

— DOCTETUYECKOE OTHOILEHHWE K MHpPY, BKIIOYAs O3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
busnueckoil Hayke;

5) TpyaoBOro BoCHHUTAHHUSI:

— MHTEpec K pa3inyHbIM chepam npodhecCHOHATBHON IEATEIbHOCTH, B TOM YMCIIE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOH, YMEHHE COBEpIlaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccuu u
peayin30BbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIAHBI,

— TOTOBHOCTH M CIHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 00jacTh (U3MKHA HA
MPOTSHKEHUH BCEH JKU3HH;

6) IKO0JOrM4ecKOro BOCIUTAHUS:

— Cc(pOpMHUPOBAHHOCTh  HKOJIOTUYECKOM  KYNbTYpbl, OCO3HaHME TIJIOOAJTBHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;

— IUIAHUPOBAHME U OCYIIECTBIEHHUE JIECHUCTBUN B OKpYXalOLIEW cpele Ha OCHOBE 3HAHMS LieJeH
YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA,

— Pacmupenue omnbiTa 1€ATEIbHOCTH SKOJIOIMUECKON HAIpaBJIEHHOCTH HAa OCHOBEHMEIOLIUXCS
3HAHUU 10 PU3HKE;

7) UEeHHOCTH HAYYHOTO IO3HAHMSI:

— c(opMUPOBAaHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢bu3nueckoil HayKu;

— OCO3HaHWE IEHHOCTUM HAy4YHOW [JEeATENbHOCTH, TOTOBHOCTh B IPOLECCE H3y4EHUS (QU3UKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTD HHAUBUIYAJIBHO U B IPYIIIIE.
MertanpeamMeTHble pe3yJibTaThI
ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC AelCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

— CaMOCTOSITENIbHO (OPMYJIUPOBaTh W AaKTyalIM3UpOBaTh MNpoOJIEMy, paccMaTpuBaTrh €€
BCECTOPOHHE;

- ONpEAEHATh LENU JEATENBbHOCTH, 3aJaBaThb IapaMETpbl U KPUTEPUM HX JOCTHUIKECHHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHUS B PACCMATPUBAEMbBIX (U3NYECKUX

— SIBJICHUSX;

- pa3pabarhIBaTh IUIAH pEIICHUS MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS MATepHABHBIX U
HeMaTepuaIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHHBATh COOTBETCTBUE PE3YJIbTATOB LIETSM,
OLICHUBATh PUCKU MOCIIEACTBUN JEATENBHOCTH;

- KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX PEAIbHOTO, BHUPTYaJbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOICHCTBUS;
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- pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PEILICHUH KU3HEHHBIX PoOIIeM.

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHSA:

- BJIAJETh HAyYHON TEPMHMHOJOTHEH, KIIOUYEBBIMU IMOHATUAMM M  METOJaMU
¢busnveckoil HaykH;

— BJIAJICTh HaBBIKAMHU y4eOHO-HMCCIIEOBATENILCKOM M TPOEKTHOM JEATENbHOCTH B
o0nactu QU3UKU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY

- METOJIOB pelIeHUs 3a/1a4 (PU3NYECKOTO COAEPIKaHUs, TPUMEHEHUIO Pa3IMYHbIX METOOB
[IO3HAHUS;

— BJIQ/IETh BUJAMM JESATEIBHOCTH 110 IOJIYYEHHIO HOBOT'O 3HAaHMs, €ro MHTEpIpETaluy,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX CHUTYyalUsX, B TOM YHWCJIE€ IPU CO3JAaHUU
y4eOHBIX MPOCKTOB B 061acTu Gpu3uku;

— BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBaTh 3aJady, BBIIBUIATb
TUNOTE3y €€ pELICHMs, HAXOAWTh APryMEHTHI Ui JOKAa3aTelbCTBA CBOUX YTBEPXKICHUH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUU PEIICHHUS;

— aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJE PpELICHHUS 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBATbh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

— CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BATEIbHON NEATEIHLHOCTH, B
TOM YHUCJIe IPU U3y4yeHUU (PU3HKH;

— NaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

— YMETb MIePEHOCUTh 3HaHUS MO (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

— yMETh WHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTeil; BBIIBUraTh HOBBIC
uJeu, IpeuiaraTb OpUrHHAIbHBIE MOAXOAbl U PEIICHUS; CTABUTh MPOOJIEMbl U 3aJaui, JIOMYCKAaIoIIne
albTEPHATUBHBIC PEILICHMUS.

Padora ¢ undpopmanmeii:

— BJIa/IETh HaBbIKAMU MOJTY4YeHUsI UH(POpManuu (U3NYECKOTO COAEpKAHUSI U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATHh MOWCK, aHAIU3, CACTEMATU3alMI0 U WHTEPIPETALINIO
nHGOPMAIMY PA3TUYHBIX BUIOB U (HOPM IpeACTaBICHUS;

- OLIEHUBATh JOCTOBEPHOCTh MH(OPMALIUU;

- UCIOJIb30BaTh CpPEACTBA HH(OPMALMOHHBIX W KOMMYHHUKAllMOHHBIX TEXHOJIOTHH B
pElIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTraHU3AallMOHHBIX 33Ja4c COOII0EHUEM TpeOOBaHUMA
SPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, I'MTHUEHbI, PECypcocOepeXeHus, MPABOBbIX U 3TUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON 0€30T1aCHOCTH;

- CO3/1aBaTh TEKCTbl (PU3MUECKOrO CcoAepkKaHHs B pa3IUYHbIX (QopMmaTax ¢ Yy4ETOM
HazHaYeHUs] MHQPOpPMAIUU U IeNIeBOM ayIUTOPHH, BHIOMpas ONTHMaIbHYIO (OpMY MpEACTaBICHUS U
BU3YyaIH3al1H.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

- OCYLIECTBIATh OOILIEHHEe Ha YypokaXx (HU3MKK U BO BHEYPOUHOM JIEATENIbHOCTH;
pacrno3HaBaTh MPEANOChUIKM KOH(QIUKTHBIX CUTYallui U CMSATYaTh KOH(IUKTHI; Pa3BEPHYTO U JOTHYHO
U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

— MOHMMATh M HWCIONB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHOU pPabOTEHI;
BBIOMpATh TEMATUKY U METOJAbl COBMECTHBIX JAEMCTBUN € y4€TOM OOIIMX HMHTEPECOB, U BO3MOXKHOCTEH
Ka)KJI0T0 4JIeHa KOJJIEKTUBA;

- MPUHUMATh 1I€JI COBMECTHOW JI€ATE€NIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS MO €€ NOCTHKEHUIO: COCTaBIATh IUIAH JIEWCTBHM, pacHpenesaTh PONM C YYETOM MHEHUH
YYaCTHHUKOB, O0CYKJIaTh pe3yJIbTaTbl COBMECTHOU PabOTHI;

- OIICHUBATh Ka4eCTBO CBOETO BKJIA/Ia U KAKJOTO YYaCTHHKA KOMAH/IbI B OO pe3ybTat
1o pa3zpaboTaHHBIM KPUTEPUSIM;

— npejajaraTb HOBbIE IPOEKTHI, OLEHUBATh MAEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

— OCYILIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PA3IMYHBIX CHUTYyalMsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHble YHHBepPCcaAJIbHbIe YUeOHbIE 1eiiCTBHUS

Camoopranusanus:
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- CaMOCTOSITENIbHO OCYIIECTBIIATH IMO3HABATEIbHYIO JESATENIbHOCTh B 00JacTH (PU3UKU U
aCTPOHOMHUHU, BBISIBIATH TPOOJIEMBI, CTaBUTh U (hOPMYJIHPOBATh COOCTBEHHBIE 33a4H;

- CaMOCTOSITENIbHO COCTABJISITh IUIAH PEUICHHs] pacY€THHIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS TIPAKTHYECKON pabOTHI ¢ YYETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEU U
MPEOYTEHUI;

- JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

- paciupsaTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX NMPEANOYTCHUN;

- JieNiaTh OCO3HAHHBIM BBIOOP, apryMEeHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

- OLIEHUBATh PUOOPETEHHBIH OTIBIT;

- croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSBICHHUIO OHPYAULIHUA B 001acTH (PU3MKH,
MTOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJVIEKT:

- JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JESITEILHOCTh,OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIETISIM;

— BJIAJICTh HaBBIKAMU TO3HABATEIHLHON PeICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUN
Y MBICTUTENBbHBIX IPOIECCOB, UX PE3YIHTATOB U OCHOBaHUI;

— UCIOJIb30BaTh MPUEMBI pedIeKCHH ISl OLEHKU CUTYalluu, BbIOOpa BEPHOTOPEIICHHUS,

— yMETb OLIGHWBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEUICHHS MO MX CHIKEHHUIO;
MIPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX MPHU aHAIM3E PE3YJbTAaTOB JEATEIbHOCTH; IPUHUMATEL ce0s,
MMOHUMasl CBOU HEJIOCTATKU U JIOCTOWHCTBA;

— MPUHUMATh MOTHBBI M apryMEHTHl APYTUX MPU AHAIMU3E PE3YNIbTAaTOB JAEATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B mnpomecce nocTukeHUs TMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPAMMBI MO (PU3UKE
JUIsL YPOBHSA CpeaHEro oOmiero o0pa3oBaHus y OOYyYaroUIUXCsl COBEPIICHCTBYETCS 3MOILIMOHAIBHBIN
MHTEJUIEKT, Mpernoiararonui ¢hopMUPOBAHHOCTE:

— CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBIThYBEPEHHBIM B Ce0€;

- caMOperyJIMpOBaHMsl, BKJTFOYAIOIIETO CaMOKOHTPOJTb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEJECHUE, CIIOCOOHOCTh aalTUPOBATHCS K SMOIMOHATILHBIM U3MEHEHHUSIM 1
MPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBALMU, BKIIIOYAIOMIEH CTpEMJIEHHME K JOCTHXKCHHMIO LEJIH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHHE JIEHCTBOBATH, HCXOS U3 CBOMX BO3MOXKHOCTEH;

- SMIIATUH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATh AMOIIMOHAIIBHOE COCTOSIHHE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C
JIPYTUMU JTFOJIbMU, 32800 TUTHCS, TTPOSIBIISITH HHTEPEC U pa3peliaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kJjacce mnpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

- JIEMOHCTPUPOBATh Ha MpHUMEpax posib U MeCTO PU3UKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAyYHOW KApTUHBI MHpA, B Pa3BUTHH COBPEMEHHONW TEXHUKM U TEXHOJOTHH, B MPaKTUYECKON
eATEIILHOCTH JIFOJIEH;

- YUUTHIBaTh TIPAHULBI MPUMEHEHUS H3YUYEHHBIX (QU3NYECKUX MOJIeNel: MaTepuanbHas
TOYKa, MHEPIMAJIbHAS CUCTeMa OTCUéTa, aOCOJIOTHO TBEPJOE TEIJIO, HICATBHBIN Ta3, MOJCITH CTPOCHHUS
ra30B, JKUAKOCTEH U TBEPBIX TEJN, TOUSHHBIN dNEKTPUUECKUIA 3aps/] MPU PelIeHUN PU3NIECKUX 3a]1aY;

— pacmno3HaBaTh (U3MUYECKUE SBIEHUS (MIPOIECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKU, MOJICKYHHPHO-KI/IHGTHLIGCKOP'I TEOpHUNn CTPOCHHUA BCIIIECTBa U JJICKTPOAWMHAMHKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEWHOE IBUKEHHE, CBOOOJHOE TMaJeHHe T, JBUKCHHE
10 OKPY)KHOCTH, HHEpUHs, B3auMojeucTBue Tei, nuddys3usi, OpOyHOBCKOE IBIKECHHE, CTPOCHHUE
KHUIKOCTeH W TBEPABIX TeJ, U3MEHeHHe O00BbEMa TeJ MpH HarpeBaHUM (OXJIAXKACHUH), TEIIOBOE
paBHOBecHe, MCIapeHHue, KOHACHCAlUs, IUIaBJIeHUe, KpUCTaUIn3alus, KUIEeHUe, BIaKHOCTh BO3/yXa,
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MOBBILLICHUE JaBJICHUs Ta3a IPU €ro HarpeBaHUM B 3aKPbITOM COCYIE, CBSI3b MEXKIYy IapamMeTpaMu
COCTOSIHMA T'a3a B H30IPOLIECCax, IEKTPU3aLus Tell, B3AUMOACUCTBHE 3aps/10B;

- OIMCBIBATh MEXAaHUYECKOE JBHKCHME, UCIOJIb3ysd (PU3NUECKUEe BEIUYMHbBI: KOOPAUHATA,
IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJla, UMITYJIbC Tejla, KHHETUYECKask SHEPIHUs,
MOTEHIMAJIbHAs PHEPT U, MEXaHWYeCcKass paboTa, MEXaHUYECKasi MOIIHOCTh; MPH ONKCAHUU MPABUIIBHO
TPAKTOBaTh (PU3MUECKUI CMBICT MCIIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHUS M €JUHMIIbI, HAXOAUTh
(opMyIIbI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BETHUYUHAMU;

— ONKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOICTBA TE€l W TEIUIOBBIE SBJICHUS, HCIIOJb3Ys
¢bu3nyeckyue BEIMUYMHBI: AABICHHUE ra3a, TeMIepaTypa, CpeIHsasl KHHETHUYEeCKast SHEPrusi XaoTU4YEeCKOro
JBUKEHMSI MOJIEKYJI, CPEAHEKBAJApPAaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
9Heprus, pabora rasza, Kod3(QQUIMEHT I0JIE3HOT0 ACUCTBUS TEIUIOBOIO JIBUTATENs; IPU OMHCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJB3YEMbIX BEIHYMH, MX OOO3HAUCHHS M €IUHHIIBI,
HaXOoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUYMHY C IPYTMMU BEITUUMHAM;

- OIMCHIBATh M3YyYEHHBIC ICKTPUYECKUE CBOMCTBA BEUIECTBA U AICKTPUYECKUE SIBICHHUS
(mporiecchbl), HMCHONB3YS (PU3NYECKUE BEITUYHMHBL: DJICKTPUUSCKUN 3apsiji, OSJEKTPHUUECKOE II0JIe,
HaNpsDKEHHOCTh IOJIA, MOTEHUUAJ, Pa3HOCTh IOTEHIMAJIOB; IIPU ONMCAHUU NPABUIBHO TPAKTOBATh
(bu3NYeCKUil CMBICT HCIIONIb3YeMbIX BEJIHYWH, WX O0O3HAYCHUs W CIMHHUIBL, YKa3bIBaTh (POPMYIIBL,
CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMHU BEJIIMYMHAMU;

- aHAJM3UPOBaTh (PU3NYECKHUE MPOLECCHl U SIBJICHUS, UCHONb3Yys (PU3MUECKUE 3aKOHBI U
NpPUHLMIIBL: 3aKOH BcemMupHoro tsrorenus, |, |l m |l 3akonbr HploTOHa, 3akoH coxpaHeHus
MEXaHUYECKON DSHEPIHH, 3aKOH COXPAHEHUS HUMIIYJbCa, NPUHUUI CYNEPIO3ULHMN CWJI, IPUHLIHMI
paBHONpPABUs MHEPLHUAIBHBIX CHCTEM OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOpPHUIO CTPOCHHUS
BELIECTBA, [a30BbIE 3aKOHBI, CBS3b CPEAHEH KMHETHMYECKON YHEPrUH TEIUIOBOI'O JBM)KEHUS MOJIEKYJ C
aOCOJIOTHOW TEeMIIepaTypoid, TEPBBIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHHS AJIEKTPHYECKOTO
3apsija, 3akoH KyJoHa, pu 3TOM pa3iavyaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BBIp@KEHHUE U YCIIOBUS (TpaHULlbl, 0071acTH) IPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC MPHHLIWIBI JCUCTBUS MAalIMH, NPUOOPOB M TEXHHYECKUX
YCTPOICTB; pa3iuyaTh yCJIOBHs UX 0€30MacCHOI0 UCIOIb30BaHUS B IOBCEIHEBHON KHU3HH;

- BBINOJIHATh AKCHEPUMEHTHI 10 MCCIEJOBAHUIO (PU3NYECKUX SIBICHUH M IPOLIECCOB C
HCIOJIb30BAaHNUEM TPSAMBIX, U1 KOCBEHHBIX M3MEpPEHUH, Mpu 3ToM (GOpMyJIHpoBaTh ImpobiieMy/3afady u
TUIIOTE3y Y4eOHOro »SKCIEpUMEHTa, COoOMpaTh YCTAHOBKY W3 IPEUIOKEHHOTo 00OpYJIOBaHUS,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

- OCYILECTBIATh HpPSIMble UM KOCBEHHBbIE H3MEpEHHUS (U3NYECKUX BEJIWYMH, NPU ITOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHMs U HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH
IIOIPEIHOCTEN U3MEPEHN;

- HCCIIEIOBaTh 3aBHUCHUMOCTH MeEXAy (U3MUYECKMMM BEIMYMHAMHU C HCIIOJIb30BAaHUEM
NPSIMBIX WM3MEPEHUH, NMPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJTYy4YEHHOMH
3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJE TAaOMUI] U TpadUKOB, Ji€laTh BBIBOJABI 10 pe3ylbTaTaM
UCCIIEIOBaHMS;

- coOnoaTh MpaBuiia 0E30MacHOr0 TpyAa MpHU NPOBEACHUM MCCIEJOBAHUN B paMKax
y4eOHOTO  HKCHEPUMEHTa,  y4eOHO-HUCCIENOBATENbCKOW W TPOEKTHOM  JEATENBHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1aOOpaTOPHOro 000PYA0BaHNUS;

— pemate pacy€THbIE 3aJayd C $BHO 3a/JaHHOM (U3MYECKON MOJENbI0, HCIONb3Ys
¢u3nyeckre 3aKOHbl U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 331a4K BHIOMPATh

- (bu3MYECKyI0 MOJIeNb, BBIJCIATh (PU3NUECKHE BEIMYMHBI U HOPMYIIbl, HEOOXOAUMBIE IS
e pelieHus, MPOBOAUTH PacuéThl W OLIEHUBATh PEATbHOCTh IOJYYEHHOIO 3Ha4YeHHs (PU3HUecKoit
BEJIMYHHBI;

- pelaTs KaueCTBEHHBIE 3a/layi: BBICTPaUBaTh JIOTMUECKH HEIPOTUBOPEUUBYIO LIETIOUKY
pacCyXJICHHI ¢ OMOpOi Ha N3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHE SIBICHUS;

— UCIOJIb30BaTh IMPH pEHIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIMOHHbIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPHUPOBAHMs, WHTEPIpPETAMM U MPEACTaBICHUS yI4eOHONH U HAydHO-
NOMYJSAPHOM MH(pOpMAlKKU, TONYYEHHOH W3 pa3IM4YHBbIX HCTOYHHMKOB, KPUTUYECKH aHAJIU3UPOBAThH
noJry4aeMyro HH(popMaIuio;

- NPUBOANUTH TPHUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOBB PA3BUTHE
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HAyKH, 00bSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU UTEXHOJIOTUI;

- UCTOJb30BAaTh TEOPETHUECKUE 3HAHMUA 1O (U3MKE B IOBCEJHEBHON KU3HH IS
obecrieyeHrs: 0€30MacHOCTU TMpH OOpalIeHnHu ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMHM, JUIS
COXPaHEHHUS 3/10pPOBbS U COOIIOACHHSI HOPM SKOJIOTHMUECKOT0 TIOBEIEHUS B OKPYKAIOIIeH cperie;

- paboTaTh B TpyIHIe C BBIIOJHEHUEM Pa3IMYHBIX COIHUAIBHBIX pPOJeH, IIaHUPOBATh
paboTy Trpynmbl, palHOHAIBHO paclpeneiiaTh OO0f3aHHOCTH M IJIAHUPOBATh JIEATEIBHOCTh B
HECTAaHJAPTHBIX CHUTYalUMsX, aJEKBaTHO OLEHUBATH BKJIAJ KaXKJOro0 M3 YYACTHHKOB TpPYIIbl B
peleHne paccMaTpuBaeMOi TPOOIEMBI.

K konny oOyuenus B 11 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

— JEMOHCTPHPOBATh HA MPHUMEpPaxX posib U MeCTO Pu3uMKH B (HOPMHUPOBAHUH COBPEMEHHOM
HAyYHOM KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHON TEXHUKU W TEXHOJIOTHMH, B MNPAKTHUYECKON
JEeSTebHOCTH JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3MUYECKON KapTUHBI MHPA;

— YUUTBHIBATh TPAHUIBI TPUMEHCHUS W3YUYCHHBIX (U3MYECKUX MOJETCH: TOYCUHBIN
ANEKTPUYECKUIN 3apsf, Jyd CBeTa, TOUYECUHBIH HCTOYHHMK CBETa, SJIEpHAs MOJEIb aToMa, HYKJIOHHas
MO/I€JIb ATOMHOTO SIIpa MPHY PEIICHUH (PU3HMUECKUX 3a/1a4;

- pacrno3HaBaTh (U3HUYECKUE SBIICHUS (MIPOIECCHI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (DU3MKHU: 3JIEKTpUYecKass MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MATHUTHOE JIEUCTBHUS TOKA, B3aUMOJCHCTBME MArHUTOB, AJIEKTPOMArHWTHAs WHIYKIIUS,
JIeCTBHE MAarHUTHOTO TMOJS HAa MPOBOJAHHUK C TOKOM M ABWXKYIIMICS 3apsii, JIEKTPOMAarHUTHBIC
KojeOaHuss M BOJIHBL, MPSAMOJIMHEHHOE pacHpOCTPAHEHUE CBETa, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHus, AUPpakius U TOJISpHU3aUsI CBETa, AUCIEpPCHs CBeTa, (OTOAIEKTpUUECKUil ekt
(poroaddexr), cBeTOBOE MAaBIICHHWE, BO3HUKHOBEHHE JIMHCHYATOrO CIIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paAHOAKTUBHOCTH;

— OINKCHIBATh M3YYEHHBIE CBOMCTBA BeEIIEeCTBA (AJIEKTPUUYECKUE, MArHUTHBIC, ONTHYECKHE,
AJEKTPUYECKYIO TPOBOAUMOCTDh PA3JIUYHBIX CPEA) M DJIEKTPOMATHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTONB3Ysl (PU3MUECKHe BEIMYUHBI: DIEKTPUUECKHUM 3apsij, Chja TOKa, AIIEKTPUUYECKOE HAIpPSKEHHE,
ANEKTPUYECKOE COIMPOTUBICHUE, PAa3HOCTh MOTEHILMAJIOB, AJIEKTPOJBIXKYIIAs cuila, paboTa TOKa,
WHIYKIMS MarHuTHOrO mojisA, cuia Ammepa, cuia JIlopeHla, WHIYKTUBHOCTb KaTYyLIKH, SHEPIHs
AJEKTPUYECKOT0 M MarHUTHOTO TOJIEH, MepHoJI U 4acToTa KojieOaHUH B K0JIeOaTeIbHOM KOHTYpE, 3apsl
U cujia TOKa B MpOIEcCe TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoieOaHUil, (DOKyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa JIMH3BI, TIPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICT HCIOIB3yEeMbIX
BEJIMYMH, UX OOO3HAYEHHUS W €IUHUIIBI, YKa3blBaTh (DOPMYIBI, CBSA3BIBAIOIINE NAHHYIO (HHU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEIIMUNHAMH,

- OMHCHIBAaTh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M TPOIECCHI, HCIOIB3Ys (PU3NUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPIHS U UMITYJIbC
dboToHa, TIEpUO TIOJTypaciaia, YHEPTUsl CBA3U aTOMHBIX sIJIEp, MIPU OMUCAHUU MPABWIHHO TPAKTOBATh
(bu3MUecKUi CMBICT HCMOJB3YEMbIX BEIUYHH, UX OOO3HAYCHHs W €AWHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTMMH BEIWYMHAMHU, BBIUUCIATH 3HAUCHHUE
(bu3MUECKOI BETUYNHBL;

— aHAIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, HCIONB3yd (U3HUECKHUE 3aKOHBI U
NpUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJEI0BaTeIbHOTO M IMapajlIeIbHOTO COEAMHEHUs MPOBOJIHUKOB,
3akoH  Jxoyns—JleHma, 3akoH  AJEKTPOMArHUTHOM  MHAYKIMH, 3aKOH  INPSAMOJIUHEHHOTO
pacnpoCcTpaHEHHUs] CBETa, 3aKOHbI OTPaXEHUS CBETA, 3aKOHBI MPEJIOMIICHHUS CBETa, YpaBHEHHE
DiiHmTeHa 11t poTtodddeKrTa, 3aKOH COXpPAHEHHSI DHEPTHH, 3aKOH COXpPAaHEHHUS UMIYJIbCa, 3aKOH
COXPAaHEHHUS JJIEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHUS MacCOBOIO 4YMcia, MOCTynaThl bopa, 3akoH
paMOaKTUBHOTO pacmaia, MpPU OTOM pa3Nuyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH;

— OTIpeNIeATh HalpaBleHWE BEKTOpa WHAYKIMA MArHUTHOTO TIONS TPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuisl JIopeHia;

— CTPOUTDH U ONUCKHIBATH N300paKEHUE, CO3/]TaBaeMOE TIJIOCKUM 3€pKaJIOM, TOHKOU JIMH30;

- BBITIOJIHATh AKCIEPUMEHTHI 10 HCCIENOBAaHUIO (DU3MUECKHUX SIBICHUI M TPOIECCOB C
WCIOJIb30BaHUEM TPSMBIX, U KOCBEHHBIX M3MEpPEHUN: Mpu 3ToM (OPMYIHUPOBATH NpoOIieMy/3aaady U
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TUNOTE3y Yy4eOHOro »SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEUIOKEHHOTOo 00OpYJIOBaHUS,
MPOBOANTH OTBIT ¥ (YOPMYIINPOBATH BHIBOJIBL;

- OCYHIECTBIISITh IpPSMbIE M KOCBEHHBIC H3MEPEHHs (U3UYECKUX BEIMYHH, TPH ITOM
BBIOMpAaTh ONTHMAJIBHBIA CHOCOO W3MEPEHHs U HUCIOJIB30BaTh HM3BECTHBIE METOMABI  OLIEHKH
IIOIPELIHOCTEN U3MEPEHUN;

- UCCIIEIOBAaTh 3aBUCUMOCTH  (D)M3WYECKMX BEJIMYMH C HCHOJB30BAHUEM  MPSIMBIX
M3MEPEHHUI: TPH JTOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBAaTh pPE3YJbTAThl IOIY4YECHHOH
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUAE TaOMMI U rpaduKoB, AeNaTh BBIBOABI 110 pe3yjbTaTaM
UCCIIeIOBaHMS,;

- coOmroiaTh MpaBmia OE30MAaCHOTO TpyJda NPH NPOBEACHUHM HCCIEAOBAaHUN B paMKax
y4eOHOTO  JKCIEPUMEHTa,  y4eOHO-MUCCIENOBATEIbCKOW W NPOCKTHOH  JIEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBAHUS;

- pemiate pacu€THBIC 3aJadyd C SIBHO 33/JaHHOM (HU3MYECKOH MOJENbI0, HCIONb3Ys
(u3HUecKre 3aKOHBI ¥ PUHITUIIBI, HA OCHOBE aHAIN3a YCIIOBUS 33J]a4i BRIOMPAThH (DU3HUECKYIO MOICITb,
BBIJICTATH (PU3UUCCKHIE BETMUUHBI U (POPMYITbI, HEOOXOAMMBIE JUIs €€ PEIICHHs, TPOBOJIUTh PACUEThI U
OLIEHUBATh PEATLHOCTH MOJyYEHHOTO 3HAUYCHUS (PH3NIECKON BETHUNHBI;

- pemaTh KaueCTBEHHBIC 3a]laud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUUBYIO LEHNOYKY
paccyXJIeHHI C OTIOPO Ha N3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HYECKUE SIBIICHUS;

- UCIIOJIB30BAaTh IPH pEIICHHHM YYeOHBIX 3aJad COBPEMEHHBbIE WH(POPMAIOHHbIC
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHS, MHTEPIPETAMH W TPEICTABICHHS yIeOHOW M HAYy4HO-
NOMYJSPHOH WH(OpMaNWK, MOJYYEHHOH W3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTUYECKH aHAJIM3HPOBAThH
MOJIy9aeMyro HHPOPMAITHIO;

- OOBSICHATH TPHUHLUIBI JCHCTBUS MAIlMH, NPUOOPOB W TEXHUYECKUX YCTPOWCTB,
pa3nuyaTh YCJIOBHUS X 0€30IacHOTO HCIOIb30BAHMS B TIOBCEAHEBHOMN JKU3HH;

- NPUBOIUTE NPUMEPHI BKJIaJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(PU3MKOBB pa3BUTHE
HaYKH, B O0BSCHEHHUE MTPOIIECCOB OKPYKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKUH TEXHOJIOTH;

- UCIIOJIB30BATh TEOPETUYECKHE 3HAHMS 1O (U3UKE B IOBCEAHEBHOM IKHM3HU JUIA
oOecrnieueHns 0€30MacHOCTH NpHU OOpallleHuH ¢ MpudopamMu MW TEXHUYECKMMM YCTPOWCTBAMH, IS
COXPaHEHHMS 3/I0POBbsI U COOJIIOJICHHSI HOPM 3KOJOIMYECKOr0 IOBEJICHUS B OKpY’KaloOIIel cpefie;

- paboTaTe B TpyIlIe C BHIIOJIHEHUEM pPa3IMYHBIX COLMANBHBIX pOJIeH, IUIAHUPOBATh
paboTy Trpynmbl, palMOHAIBHO paclpeneNiiaTh OO0sS3aHHOCTH W IUIAHWPOBATh JIEATEILHOCTh B
HECTaHIAPTHBIX CHUTYyallUsAX, aJeKBAaTHO OLEHMBATh BKJIAJ KaXIOro M3 YYaCTHUKOB TPYIIbI B
pelieHue paccMaTpuBaeMoit poOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 xknace
Ne | HaumenoBan | Koa- |IIporpammuoe OcHOBHBIE BUIbI JJIeKTPOHHbIE
n/ |ue BO coaepxkanue AeATeJbHOCTH o0pa3oBaTe/ibHe
1| pa3aeiioB u 4aco o0yuarmuxcs pecypcbl
TeM B
yueOHOoro
npeaMera
Pa3zjnen 1. du3uka u MeTOIbI HAYYHOT'O O3HAHUSA
1.1 | ®usuka u 2 dusnka — HayKa O M3y4eHne HayuHbIX https://lesson.aca
METOABI npupoze.Hayunsie (AMIMPUYECKUX U demy-
HAYYHOTO METOBI O3HAHUS TEOPETUYECKUX) METOJIOB content.myschool
MO3HAHUS OKpPY’KalOIIero MHpA. MO3HAHUS OKPYKAIOIIET0 edu.ru/03/10
Ponb 3kcnepumenTa m | mupa.
TEOpHUH B IIpoLiecce OOcyXaeHne TpaHHIl
TIO3HAHMUS IPUPOJIBL. NPUMEHIMOCTH()UZNIECKHX
DKCIIEpUMEHT B 3aKOHOB M TEOPHIA.
(uzuke. PaGora B rpynme mo
MogpenupoBanue MOJIrOTOBKE KOPOTKUX
(pM3UYECKUX SBJICHUIA U | COOOIICHHUH O POJIM U MECTE
npoueccoB. Hayunble | ¢u3uku B HayKe U B
runoressl. PU3HUecKue | MPaKTUYECKOU JEATENBHOCTH
3aKOHBI UTEOPHH. JOJIEH.
I'panuwp JleMoHCTpalus aHaIOroBbIX
IIPUMEHUMOCTHU 1 IU(POBBIX
(hM3UYeCKUX 3aKOHOB. | M3MEPUTEIHHBIX PUOOPOB,
ITpuniun KOMIIBIOTEPHBIX TATYUKOB.
COOTBETCTBHSL. OcBoeHNE OCHOBHBIX
Ponp 1 mecto pusuku | mpuéMoB paboThic U(POBOI
B (hOpMUpPOBaHUHU naboparopueii o Gusnke
COBPEMEHHOWHAaY4YHOU
KapTUHBI MHpAa, B
MPAKTUIECKON
JeSITeIbHOCTH JIFOJIeH
Pa3pen 2. Mexanuka
2.1 | Kunematuka |5 Mexanunyeckoe [TpoBenenue https://lesson.aca
ABIKCHHE. OKCIIEPUMCEHTA: U3YUCHUEC demy-
OTHOCHTEIBHOCTB HEpaBHOMEPHOTO content.myschoo
MEXaHUYECKOT O JBUKEHUS C TIETTBI0 l.edu.ru/03/10
JIBHIKCHIA. Cucrema OnpeaeIeHUs MTHOBEHHOM
orcuéra. Tpaekropus. .
Tepemernenne, CKOPOCTH; UCCIIEIOBAHUE
CKOPOCTB (CPeHsS COOTHOIHeHI/IiI MEXITY
CKOpOCTh, MrHOBeHHas | [TYTAMH, MPOUJICHHBIMA
CKOPOCTh) U yckopenue | TEJIO 3a
MaTepuanbHOU TOUkH, | ITOCICIOBATCIILHBIC
WX MIPOEKIMH Ha OCH paBHBIE IPOMEKYTKHU
CHCTEMBI KOOPAHMHAT. BPEMEHH MPU
Cnoxenne PaBHOYCKOPEHHOM
TePEeMEIICHUH 1 5 IBHKEHUU C HAaYaILHOU
CIOIKEHNE CKOPOCTEH. | oy onocThI0, paBHOI HYIHO;
Pasnomeproe n U3Y4YEHUE ABUKEHUS
PaBHOYCKOPEHHOE o
I IapuKa B BA3KOU
nemkere. Tpadun JKUIAKOCTH; N3YYEHHUE

1
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3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUSI, IyTH U
MepeMEIICHUS
MaTepuaibHON TOUKHU
OT BPEMEHHU.
CBobogHOE TaieHue.
YckopeHue
CBOOOJIHOTO MaJICHHUSL.
Kpusonuneitnoe
JIBIOKeHHUE. J|BrKeHne
MaTepUuaIbHONU TOUKH
10 OKPYXHOCTH C
MIOCTOSIHHOM IO
MOZYJIIO CKOPOCTBIO.
YTrnoBasckopocCTh,
JINHEHAsA CKOPOCTb.
Ilepuon u wacrora
oOparneHusl.
IlenTpocTpeMurensHoe
YCKOpEHHE.
TexHuueckue
YCTpOICTBA U
MPaKTUYECKOE
MIpUMEHEHUE:!
CIUJIOMETP, IBUKEHUE
CHapAI0B, HCIIHBIC U
PEMEHHBIE IEPENAUN

JIBUJKECHHUS Tela,
OpOILIEHHOTO
TOPU30HTAJIBHO.
OOBbsicHEHNE OCHOBHBIX
MIPUHLUIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: CIIJIOMETD,
LICITHbIE U PEMEHHBIE
Nepeavn JBUKEHUS; U
YCIIOBUH MX O€30MMacHOTO
UCIIOJIb30BaHUS B
MMOBCEIHEBHOW KU3HU
Pemenue pacu€THbIX
3a/1a4 C sIBHO 3aJJaHHOM
buznyecKoil MOJEINbIO ¢
HCIIO0JIb30BaHUEM
OCHOBHBIX (hopmMyIl
kuHeMmatuku. [loctpoenune
W aHanu3 rpadukos
3aBUCUMOCTEN
KMHEMaTUYECKUX BEIUYHH
OT BPEMEHH JIJIsi
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO
JIBIDKCHHSL.

PacnoznaBanue
(UBUYECKUX SBJICHUH B
y4eOHBIX OMBITAX U
OKpY’KaroIlleH KU3HU:
paBHOMEpHOE
PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE
JIBHKEHHE, CBOOOTHOE
NaZICHUE TeJ, JBUKCHHE
10 OKPYKHOCTH.
Onucanne MEXaHMYECKOTO
JIBUKEHUS C
HCII0JIb30BaHNEM
(bu3NYECKUX BEINYMH:
KOOpAMHATa, MyTh,
nepeMenieHne, CKOpocTh,
yckopenue. Pabota B
rpynmnax mnpu
IUIAaHUPOBAHUH,
MIPOBEJICHUU U
MHTEPIIPETALIUU
pE3yJIbTaTOB ONBITOB U
aHaJIN3€ JOMOIHUTEIbHBIX
MCTOYHUKOB UH(OpMaIuu
110 TEME

NI

JnmHamuka

[TprHIMDI
OTHOCHUTEIBHOCTH
INanunes. Iepselii

CpaBHeHMe Macc
B3aUMO/IEUCTBYIOIIHNX
Te.

https://lesson.aca
demy-
content.myschool
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3akoH HeroToHa.
NuepumanbHbie
CHCTEMBI OTCUYETA.
Macca tena. Cuna.
[Tpunimn
CYTIEPIIO3ULIUU CUJL.
Bropoii 3akoH
Hrrotona mis
MaTepUaIbHOU
TOYKHU.

Tpetuii 3akoH
Hprorona nis
MaTepHualbHbIX
TOYEK.

3aKOH BCEMUPHOIO
TATOTEHUSI.

Cuiia TsKecTH.
[TepBas
KOCMUYECKast
CKOPOCTb.

Cuna ynpyrocru.
3axoH ['yka. Bec
Tena.

Tpenune. Bunbt
TpeHust (II0Kos,
CKOJIbXKEHUS,
KA4CHHUs ).

Cuna tpeHus.
Cyxoe Tpenue.
Cuna tpeHus
CKOJIBXKEHUS U CUJIa
TPEHUS MOKOSI.
Koadpounment
Tpenus. Cuiia
CONPOTHUBIICHUS
MIPU ABUKEHUU
TeJa B KUAKOCTH
WJIH Ta3e.
[ToctynarensHoe u
BpaniaTesibHOe
JIBIDKCHUE
abCOJIIOTHO
TBEPIOTO TeJA.
MoMeHT cuiibl
OTHOCHUTEJIBHO OCH
BpanieHus. Ilneqo
CUJIBL. Y CIOBUSA
paBHOBeECHUS
TBEPAOIO Tea.
TexHuueckue
YCTpPOMCTBA U
MPaKTUYECKOe
MIPUMEHEHHUE:
MTOAIIUITHUKH,
JIBIDKCHUE
HCKYCCTBEHHBIX
CITyTHUKOB

N3ydenue 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH OT
nedopmanuu; cpaBHEHUE
CHUJI TPEHHUSI TIOKOS],
KaueHUs U
CKOJIbYKEHUS.
OO®bsicHeHne
HEBECOMOCTH.
IIpoBeneHue
AKCIIEPUMEHTA:
UCCIIeIOBaHHE
3aBUCUMOCTH CHJI

YIPYTOCTH,
BO3HHUKAIOIIUX B

MpYy>KUHE
1 PE3NHOBOM O0pa3slie,
OT uX. JeopManuy;
M3YyYEHUE ABMKCHUS
Opycka 1Mo HaKJIOHHOM
INIOCKOCTH;
UCCJIEIOBAaHHUE YCIOBUI
paBHOBECHUs TBEPAOTO
TeJla, UMEIOIIET0 OCh
BpaICHUSI.
OObscHEHHE
ocoOeHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO
JIBHKEHHS, CBOOOIHOTrO
MaJCHUS TEJI, JBUKCHUS
M0 OKPYKHOCTH Ha
OCHOBE 3aKOHOB
HrroToHa, 3aKkoHa
BCEMHUPHOT'O TATOTECHHUSI.
OOBscHeHUEe OCHOBHBIX
MPUHIUIIOB JEHCTBUS
MMOJIIIMITHIKOB ¥ UX
MPaKTUYECKOTO
MIPUMEHEHUS.
OOBbsiIcCHEHUE IBHKEHUS
HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THbIX
3aJ]a4 ¢ SIBHO 3aJaHHOI
buznyecKoil MOeNbIo ¢
HCIOJIb30BaHUEM
OCHOBHEBIX 3aKOHOB U
bopMyn TMHAMUKH.
Pacno3naBanue
(bU3HYECKUX SIBICHUU B
y4eOHBIX OIBITAX U
OKPY’KaIoIIeH KU3HU:
WHEPIHS,
B3aNMOJIEHCTBHE TEII.
AHanu3 pu3HYECKUux
MPOIECCOB U SIBJIEHUM C
HCIOJIb30BAHUEM

.edu.




3aKOHOB Y MPUHIIUIIOB:
3aKOH BCEMHUPHOTO
tarorenuns, I, IT u 111
3aKkoHbI HpI0TOHA,
MPUHIIUI CYTEPHO3ULINT
CHUJI, PUHIIUIT
PaBHOIIPaBHOCTH
WHEPLHATbHBIX CUCTEM
oTcuéra

2.3

3aKOHEI
COXpaHEHUs
BMEXaHUKE

Nmnynse
MaTepHaibHON TOUKU
(Tena), cHCTEMBI
MaTepUaIbHBIX
Touek. Mmmyibc
CHJIBI ¥ H3MCHEHHE
HMITYJIbCa Tela.
3aKOH COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
nBroKenne. Padora
cwiibl. MOIIIHOCTD
CHUJIBL.
Kunernueckas
SHEPTUs
MaTepUaIbHOMN
Touku. Teopema 00
H3MEHEHHUHU
KHHETHYECKOM
SHEPTUH.
IloTennmanpHast
SHEpPTHsl.
IloTennmanpHast
SHEPTHUsl YIPYyro
nehopMUPOBAHHOM
MPYKUHBI.
IloTennmanpHast
SHEprus Tena BOIU3H
MTOBEPXHOCTU 3eMJIH.
IloTeHumanbHbIE U
HENOTCHIUAJIbHEIC
cubl. CBs3b pabOTHI
HEMOTEHIMAIbHBIX
CHJI C HI3BMCHECHUEM
MEXaHUYECKOM
SHEPTUH CUCTEMBbI
Ten. 3aK0OH
COXpaHEHUs
MEXaHUYECKOM
JHEpIuu. YIpyrue u

HEynpyrue
CTOJIKHOBEHHUS.

Texundeckue
YCTPOMCTBA U
MPaKTUYECKOE
NIPUMEHEHHUE:

IIpoBenecHue
JKCIIEPUMEHTA: U3YYCHHE
a0COJIIOTHO HEYNPYToro
yzapa ¢ IOMOIIBIO ABYX
OJINHAKOBBIX HUTSAHBIX
MAasiTHUKOB; UCCIIEJOBAHHE
CBsI3U PabOThI CHIIBI C
WU3MEHEHUEM
MEXaHUYECKON YHEPTUU
TeJa Ha IpuUMepe
pacTsKEHUs: PE3UHOBOIO
*Kryrta. OueHka
aOCOJIIOTHBIX U
OTHOCHUTEJIBHBIX
IIOTPEUIHOCTEN U3MEPEHUI
(bU3N4EeCKUX BETUYUH.
Pemenne pacu€THbIX
3aJa4 ¢ IBHO 3aJJaHHON
(bu3HYECKOl MOJIEIBIO C
HCII0JIb30BaHNEM CHOBHBIX
3aKOHOB M (hOPMYIT
JUHAMHUKU U 3aKOHOB
COXpaHEHHSI.

Pemenne kauecTBEHHBIX
3a/1a4 ¢ OIOpoH Ha
W3YYEHHBIE B pa3Jeiie
«MexaHnKay 3aKOHBI,
3aKOHOMEPHOCTH U
¢buznyecKue sIBICHHUS.
Onucanne MEXaHMYECKOTO
JIBUKEHUS C
HCII0JIb30BaHNEM
(bu3NYECKUX BEINYMH:
UMITYJIbC TENA,
KMHETHUYecKasi SHepPIusl
NOTEHLIMAIbHAs HEPTHUs,
MexaHu4ecKas pabora,
MEXAaHUYECKasi MOIIHOCTb.
Ananu3 pu3nIecKux
MPOLIECCOB U SIBJIICHUM C
MCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUS
MEXaHWYECKON YHEPTUH,
3aKOHA COXPaHEeHUsI
UMITyJIbCa.

OOBsicHEHHE OCHOBHBIX
IPUHLIMIIOB AEUCTBUS U

https://lesson.aca
demy-
content.myschool
.edu.ru/03/10
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BOJOMET, KOTIED,
MPYKUHHBIN
IIUACTOJIET, IBUKCHHE
paker

MPaKTUYECKOTO
MIPUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KakK:
BOJIOMET, KOMED,
MPY>KUHHBINA MTUCTOJIET.
OObsICHEHUE JBHKCHUS
pPaKeT ¢ onopou Ha
U3y4eHHbIE (PU3HUECKUE
BEJIMYMHBI M 3aKOHBI
MCXaHHKH.
Hcnonb3oBanue npu
MOATOTOBKE COOOIIECHUI O
MIPUMEHEHUN 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH(}pOpPMaITMOHHBIX
TEXHOJIOTHH JIJIST TTIONCKA,
CTPYKTYpUPOBaHHSI,
WHTEpIpETAINU 1
MIPEACTABICHUS
uH(popMaluuy,
KPUTHYECKHH aHAIIN3
MoJTy4aeMoi nHpopMaIu
[TpoBeneHME KOCBEHHBIX
U3MEPEHHU,
HUCCIEeIOBaHUN
3aBUCHMOCTEH
(UBUYECKUX BEIMYHH,
MIPOBEPKA MPEATTOKEHHBIX
TUTIOTE3

Paznen 3. MoJiekyJisipuasi pusznka u TEepMOIUHAMHUKA

3.1

OCHOBEI
MOJICKYJIIPHO-
KHHETHYECKOHN
TEOPUH

9

OCHOBHBIE TIOJIOKCHUS
MOJICKYJISIPHO-
KUHETUYECKOU TEOpHUH
H UX OIBITHOE
000CHOBaHHUE.
BbpoyHoBckoe
JIBIDKCHUE.
Hudodysus. Xapakrep
JIBUOKCHUS U
B3aMMOJICHCTBHS
YacTHIl BEIISCTRA.
Mopenu cTpoeHus
ra3oB, JKHUIKOCTEH 1
TBEPIBIX TENI U
00BSICHEHHE CBOICTB
BEIIECTBA HA OCHOBE
3THX Mozeneh. Macca
U pa3Mepbl MOJIEKYJL.

KomnuectBo BeniecTna.

ITocrogaunas
ABoragpo. Teriooe
paBHOBecHE.
Temneparypa u eé
u3mepenue. [lkana
temrepatyp Llenbcus.
Mopgenp naeansHOro
rasa.

[IpoBeneHue skcriepruMeHTa:
oTpeieJICHIE MacChl BO3IyXa
B KJIACCHOM KOMHATE Ha
OCHOBE U3MepeHni 00bpEMa
KOMHATEI, TaBIEHUS U
TeMIIepaTyphl BO3AyXa B HEH;
HCCIEN0BaHNE 3aBUCUMOCTH
MEXJy ImapamMeTpamMu
COCTOSIHHSI pa3peKEHHOTO
rasa.

O1eHKa aOCOJIFOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEUIHOCTEN U3MEPEHUI
(hM3UYECKUX BEITMYUH.
OOBsICHEHNE OCHOBHBIX
MPUHIIMIOB JI€CTBUM
TepMoMeTpa U OapoMeTpa u
yCIIoBUi X 06€301macHOro
HCII0JIb30BaHMS B
MOBCEHEBHOM KU3HH.
Pacnio3naBanue huznueckux
SIBJICHUH B y4€OHBIX OIbITAX
Y OKPY’KarOLIEH )KU3HU:
muddy3us, OpoyHOBCKOE
JIBHOKCHUE.

OnucaHue TEIIOBLIX
SIBJICHUU C UCIIOJIB30BaHUEM

https://lesson.acade
my-content.mysch
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OcHOBHOE YpaBHEHHE
MOJICKYJISIPHO-
KUHETUYECKOU TeOpUu
WeabHOTO Ta3a.
AbGcomroTHas
TeMIepaTypa Kak Mepa
cpeHeld KUHETHYECKOU
SHEPTHUH TEIUIOBOTO
JBIDKEHUS YaCTHI] rasa.
[llxana TemMneparyp
KenbBuna. I'a30BbIe
3aKOHBL. YPaBHEHUE
MenpneneeBa—
Knanetipona.

3akoH JlambToHA.
H3onpoueccel B
HJearbHOM Tase ¢
MTOCTOSTHHBIM
KOJIMYECTBOM
BELIECTBA.
I'pacdmaeckoe
MIpeICTaBICHNE
H30MPOLIECCOB:
M30TepMa, H30X0pa,
n3o0apa. Texanueckue
YCTpOICTBA U

(hbUM3UYEeCKUX BEITUIHMH:
JIaBJICHUE Ta3a, TeMIepaTypa,
CpeaHssl KUHETUYeCKas
SHEPTHs Xa0TUIECKOTO
JIBHKEHHSI MOJIEKYIL,
CpEeIHEKBaIpaTUYHAS
CKOPOCTH MOJIEKYI.

Ananmm3 u3nIecKux
MPOLIECCOB U SIBIEHUN C
ucnojb3oBanueM MKT,
Ta30BBIX 3aKOHOB, CBSI3U
CpeaHEel KHHETUYECKOU
SHEPTUU TEIIIOBOrO
JIBIKEHHSI MOJIEKYJI C
a0COJFOTHOHM TeMITepaTypoi.
Pemrenune pacuérHeIX 3a1a4 ¢
SIBHO 33J]aHHOM (PU3UYeCKOi
MOJIETIBIO C HCTIOJIE30BAaHUEM
OCHOBHBIX TtostoxkeHnit MKT,
3aKOHOB H (hopMyIT
MOJIEKYJISIPHON (DPU3HKHL.

Pabota B rpynmax mnpu
IUIAaHUPOBAHUH, [IPOBEICHUH
Y UHTEPIIPETALUH
pE3yJIbTaTOB OMbITOB

MIPAKTUICCKOC aHaJIN3€ JOIOJHHUTEIbHBIX
NPUMCHCHHUC! WUCTOYHUKOB WHPOPMAIUH TIO
TEPMOMETp, OAPOMETP | Teme
3.2 | OcHOBBI 10 Tepmoauuamuueckass | [IpoBenenue sxkcriepumenra: | https://lesson.acade
TEPMOIUHAM cucteMa. BHYTpeHHsIs1 | U3MEpEHHUE YACIbHOM my-
UKH SHEPTHs TEIUIOEMKOCTH BEILIECTBA. content.myschool.e

TEPMOAMHAMUYIECKON
CUCTEMBI B CITIOCOOEI €6
HU3MEHEHHUSI.
KonugecTBO TemmoTh
u pabora.

BryTpennss sneprus
OJIHOATOMHOT'O
WJIealbHOTO Ta3a.
Buner Terutonepenayn:
TETIONPOBOTHOCTD,
KOHBEKIIHS,
u3IydeHue. Y aenbHas
TEMI0EMKOCTh
BEIIECTBA.
KonnuecTBo TemnoTs
[pHU TerJionepeaaye.
[onsitre 00
ananabaTHOM TIpoIiecce.
[TepBrliii 3ak0H
TEPMOJIMHAMUKH.
IIpumMeHeHne nepBoro
3aKOHa
TEPMOJIUHAMUKH K
M30MPOIECCaM.
I'paduueckas
WHTEPIIPEeTAUS
paboTHI Ta3a.

Bropoii 3akoH

Onenka abCOIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPEUIHOCTEN U3MEPEHUN
(U3NYECKUX BETUYNH.
N3yuenue moneneil napoBoit
TypOUHBI, IBUTATEIIS
BHYTPEHHETO CrOopaHus,
PEaKTUBHOTO JABUTATEIIS.
OO0BsicCHEeHNE IPUHIIUIIOB
JIEVCTBUS U YCIIOBUI
0€301acHOro MCIOIb30BaHUS
B IIOBCE/THEBHOM JKU3HU
JIBUTATENs] BHYTPEHHETO
Cropanus, OBITOBOTO
XOJIOANIIbHUKA,
KOHAMIIMOHEpA.

Ornucanue CBOMCTB Tel U
TEIUIOBBIX SIBJICHUH €
HCIOJIb30BaHUEM
(U3NYECKUX BEUYNH:
JIaBJICHHE Ta3a, TeEMIepaTypa,
KOJIMYECTBO TETUIOTHI,
BHYTpEHH:ISI HEprus, pabora
rasa.

Pemenne pacu€THbIX 3a7a4 ¢
SIBHO 33JJaHHON (PU3NIECKON
MO/JIEIIBIO

C MCTIOJIb30BAHUEM

du.ru/03/10
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TEPMOIMHAMHKH.
HeobpatumocTs
MPOLIECCOB B MPUPOJIE.
TemnmoBrie MaITHHEI.
ITpuHUIBl NEUCTBUA
TEIUIOBBIX MAIIIHH.
IIpeobpazoBanms
SHEPTHUH B TEIIOBBIX
MallHax.
KoadPpuuument
TOJIC3HOTO JCHCTBUS
TEIIOBOM MAIIMHEIL
Hukn Kapao u ero
ko3 purmeHT
TOJIC3HOTO JCHCTBHUS.
DKOJIOTHYECKHE
POOJIEMBI
TETUIODHEPT € THUKH.
TexHuueckue
YCTpOICTBA U
MIPaKTHYECKOE
MIPUMEHEHUE:
JIBUTaTEeIlb
BHYTPEHHETO
cropanusi, OBITOBOM
XOJOOUIBHUK,
KOHJIUIIMOHED

OCHOBHBIX 3aKOHOB U
(hopMyn MOJIEKYIAPHOI
(U3UKU U TEPMOAMHAMUKH.
PewreHne kauecTBEHHBIX
3a1aq

C OIIOPO HA U3YUYCHHBIE B
pasznerne

«MonekymnsipHasi Gpu3nNKa 1
TEpMOJMHAMHKA» 3aKOHBI,
3aKOHOMEPHOCTHU U
(bH3UYecKue SIBICHMS.
Pabota B rpynmax npu
aHaJIN3€e JOTOJHUTEIbHBIX
WMCTOYHUKOB HH()OPMAITUH 110
TeMe

3.3

ArperarHble
COCTOSHUSA
BCIIECTBA.
dazoBrIe
MePEX O IbI

[Tapoobpa3zoBanue u
KOHJICHCAITHSI.
Hcnapenue u xumneHue.
AOGcomroTHas 1
OTHOCHUTEIbHAs
BJIQ)KHOCTH BO3/TyXa.
Hacsiennsiii nmap.
VY nenbHas TemnoTa
napooOpa3oBaHusl.
3aBUCUMOCTH
TEeMIEPaTyphI
KHIIEHUS OT JaBIICHUS.
Teépnoe Teno.
Kpucrannmueckue u
amop(HBIE Tena.
AHU30TPONHSI CBOICTB
KpuctayuioB. JKunkue
KpHUCTAILIBI.
CoBpeMeHHbIe
MaTepHalbl.
[InaBnenue u
KpHUCTAJLTH3aLHI.
YV ienpHas TeoTa
TUTaBIICHUS.
CyOnumarus.
YpaBHEHHE TEIJIOBOTO
Oanmanca. Texunueckue
yCTpOMCTBa U
MIPAKTUYECKOE
MpUMEHCHHE!
TUTPOMETP U
IICUXPOMETD,
KaJIOPUMETD,

[IpoBeneHue FKCIEpUMEHTA:
HU3MEPEHHE OTHOCUTEIBHOM
BJIQ)KHOCTH BO3/yXa.
Onenka abCOIOTHBIX U
OTHOCHUTEIIbHBIX
MOTPEUIHOCTEN U3MEPEHUIN
(U3NYECKUX BETUYNH.
N3yuenue croiicTB
HACBILIEHHBIX MapOB,
CIoCcO0OB N3MEpPEHHUS
BIIQ)KHOCTH

Habnronenune kunenus npu
MTOHWYKEHHOM JaBJICHUH,
HarpeBaHus U IJIaBJICHUS
KPUCTAJUTMYECKOTO
BEIIIECTBA.

OO0BsiICHEHNE IPUHITUIIOB
JIEHCTBUS U yCIOBUH
0€e301acHOr0 UCTIONB30BAHUS
B ITOBCETHEBHOMN JKU3HU
TUTPOMETPA, IICUXPOMETPA,
KaJIOpUMeETpa.

N3ydenue TexHOJIOTUI
MOJTy4EHHS] COBPEMEHHBIX
MaTepUaloB, B TOM YUCIIE
HAaHOMAaTEePHAaJIOB.

Pemienue pacu€THbIX 3a/1a4 ¢
SIBHO 33aJJaHHON (PU3NIECKON
MOJIETBIO C HCIIOJIb30BAaHUEM
YpaBHEHUS TETJIOBOTO
OanaHca.

Pemenne kauecTBEHHBIX
3aj7a4 C ONOpou Ha

https://lesson.acade
my-
content.myschool.e
du.ru/03/10
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TEXHOJIOI'NH1
NOJIy4CHUS
COBPCMCHHBIX
Mar€pualioB, B TOM
qUCIIC
HaHOMAaTCpHaJioB, U
HaHOTCXHOJIOI'MH

M3yYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(u3nYeCcKue SIBICHUS 110
Teme. Pacro3HaBanue
(hHU3UYECKUX SBICHUN B
Y4eOHBIX OIBITAX U
OKPY’KarolIEeH KU3HU:
nedopMaris TBEPABIX TEI,
HarpeBaHUe M OXJIKICHHUC
TEJ, U3MEHEHHUE arperaTHbIX
COCTOSIHUIM BEIECTBA U
00BSICHEHHE UX Ha OCHOBE
3aKOHOB 1 (hopMyI
MOJIEKYJISIPHON (DHUBHKHL.
Hcnonb3oBanue
MH(GOPMAITMOHHBIX
TEXHOJIOTHIA JJIs TIOUCKA,
CTPYKTypUPOBaHUS,
HHTEPIIPETALUN U
MPEICTaBICHUS
nH(POPMAITUH TIPU
MTOATOTOBKE COOOIICHHIA O
MPUMEHEHUH 3aKOHOB
MOIIEKYJIIPHON (DPU3UKH U
TEPMOJMHAMHKH B TEXHUKE U
TEXHOJIOTHUAX

Paznen 4. JnekTponnHaMuKa

4.1

DIEKTPUYECTB
0

10

OJneKkTpu3anus Ted.
ONEKTpUYECKUH 3apsia.
[Ba Buna
AIEKTPUICCKUX
3apsanoB. I[IpoBogHuky,
TUDJICKTPUKU U
TIOJTYTIPOBOTHUKH.
3aKOH COXpaHEHUs
3IEKTPUUECKOTO
3apsza.
Bsaumoaericteue
3aps/10B. 3aKOH
Kynona. Toueunsrit
3JIEKTPUUECKUI 3apsi.
DIEKTPUYECKOE TOJIE.
Hanpsix€HHocTthb
BIEKTPUIECKOTO TIOJISI.
[Ipunnun
CyHEpIIO3ULIUU
3JIEKTPUUECKUX TTOJICH.
Jlunun
HaIPSKEHHOCTH
AIIEKTPUIECCKOTO TIOJIS.
PaGora cun
3IEKTPOCTATUYECKOTO
nosst. [lotennuman.
PazHoctb
MOTEHIUAJIOB.
[IpoBonHuKM 1
TIUDJICKTPHUKH B
3IEKTPOCTATUYECKOM
noJie.
Husnextpuueckas

[IpoBeneHue FKCIEpUMEHTA:
HU3MEPEHUE DIEKTPOEMKOCTH
KOHJIeHCaTopa.

OreHka aOCOIOTHBIX U
OTHOCHUTEILHBIX
MOTPEUIHOCTEN U3MEPEHUI
(U3UYECKUX BEIIMYHH.
Nzydenne npuHIMIIOB
JIEACTBUS IJIEKTPOCKOIIA,
3JIEKTPOMETpA,
KoHzeHcaTopa. 3ydueHne
MIPUHIIUTIOB JIEHCTBUS H
yCIIOBH#1 0€3011aCHOTO
IIPUMCHCHUS B
MPAKTHUYECKOH KU3HH,
KOIMUPOBAIBHOT'O armapara,
CTPYHWHOTI'O IIPUHTEPA.
PaccMmoTpenune gpusnueckux
OCHOBaHUI
3JIEKTPOCTATUYECKOMN
3aIUTHI U 3a3€MJICHUS
ANEeKTponpuOOpOB. Pemenue
pacu€THBIX 3aJ1ay C SIBHO
3aJlaHHON (hU3NIECKON
MOJIETBIO C HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyJT 3JIEKTPOCTATHKH.

https://lesson.acade
my-
content.myschool.e
du.ru/03/10
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MIPOHUIIAEMOCTb.
DNEeKTPOEMKOCTb.
Konnencarop.
DIEeKTPOEMKOCTH
TIOCKOTO
KOHJIEHCaTOopa.
DHeprus 3apsHKEHHOTO
KOHJICHCATOpA.
4.2 | IlocTosiHHBIN 12 DNEKTPUUECKUI TOK. [TpoBenenue sxcnepumenta: | https://lesson.acade
ANIEKTPUYECKHUN VYcnoBus W3y4YeHHE CMELIaHHOTO my-
TOK. ToKM B CYIIECTBOBAHHMS COEIVHEHHS PE3UCTOPOB; content.myschool.e
PasIMIHbBIX JIIEKTpHYeCcKoro Toka. | m3mepenne DJIC ucrounuka | du.ru/03/10
cpenax Uctounuku Toka. Crna | TOKa ¥ €ro BHYTPEHHETO
ToKa. [locTOSTHHBIM COIPOTHUBIICHHUS;
TOK. HaOIIOACHHUE JICKTPOITN3A.
Hanpsioxenue. Onenka abCONMOTHBIX U
3akon OMa i1t OTHOCUTEIBHBIX
y4acTKa LeMu. MOTPEUTHOCTEN U3MEPEHUI
DrekTpuyeckoe (U3NYECKUX BETUYNH.
COTIPOTHUBJICHHE. OO0BsiICHEHNE IPUHITUIIOB
VY nensHOE JIEUCTBHUSI U YCIOBUA
COIPOTHBIICHUE 0e30MacHOr0 MPUMECHEHUS
BEIIECTBA. amrepMeTpa, BOJbTMETpa,
[ocnenoBarensHoe, peocTara, HICTOYHHUKOB TOKa,
napaienbHoe, ANIEKTPOHATPEBATEIBHBIX U
CMEIIaHHOE AIIEKTPOOCBETHTEILHBIX.
COECIMHECHUE Hcnons3oBaHue
MPOBOTHUKOB. WHPOPMAITUOHHBIX
Pab6ota TEXHOJIOTHH JJI TIOMCKa,
JNIEKTPUYECKOTO TOKA. | CTPYKTYpHUpPOBaHUS,
3akoH /Dxoynsa—JleHna. | mHTEpIpeTanuy U
MoIHoCTh MpeCTaBICHUS
ANIEKTPUYECKOTO TOKA. | MH(popMaIu npu
MPaKTUIECKOe MOJITOTOBKE COOOIIEHHI O
MpPUMEHEHHE: MPUMEHEHUH 3aKOHOB
amIepmerp, MOCTOSIHHOTO TOKA B TEXHUKE
BOJIBTMETP, pEOCTAT, 1 TEXHOJOTHAX
HUCTOYHUKH TOKA,
3JIEKTPOHArPEBATEbH
b€ TIPUOOPHI,
3JIEKTPOOCBETUTEIILHBI
¢ mprOOpPHI, TEPMOMETP
COIIPOTHUBJICHUA,
BAKYYMHBIN THO/I,
TEPMHUCTOPHI U
(hoTope3ucTopsl,
MOJYIPOBOIHUKOBBIN
JIMO]1, TaJIbBaHHUKA
Uroro 68
11 knacc
Ne | HammenoBa | Kon IIporpammHuoe OcHoBHbBIC BHBI DJIEKTPOHHBIE
n/ HHUE -BO coepxKaHue AeATEJbHOCTH o0pa3oBaTe/ibH
n pa3aesoB M | 4aco o0yuarumuxcst e pecypcsl
TeM B
y4eOHOro
npeamMera
Pa3nes 1. JiekTpoauHamMuKa
1.1 | MaruuTHOE 11  |I[locrosiHHBIC SIBnenus temsl | https://lesson.aca
ToJe. MAarHuThI. «MarautHoe noje. | demy-
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OnexTpoMar
HHUTHAs

HHAYKOUA

BzaumopeiicTBue
MOCTOSTHHBIX
MAar"duToB.
MarauTHoOe moe.
Bektop marnuTtHOM
WH]TYKIHAH.
[Tpunamn
CyNEepHo3ULINU
MAarHUTHBIX IIOJIEH.
JIMHUM Mar"uTHON
uHaykuu. Kaptuna

JIMHUH  MAarHUTHOH
UHIYKIUU oA
MOCTOSTHHBIX
MAar"HuToB.
MaruuTtHoe oJje
MIPOBOJIHUKA c
TOKOM. Kaptuna
JIAHUA WHIYKIUU

MarHuTHOTO  TIOJIS
JUIMHHOTO TIPSIMOTO
MIPOBOJIHUKA u
3aMKHYTOTO
KOJIBIIEBOTO
MIPOBOJIHHKA,
KAaTyIIKd C TOKOM.
OmneIT Opcrena.

B3aumopeiicteue
MIPOBOJIHUKOB c
TOKOM.

Cuna Awmmepa, eé
MOZYJb u
HalpaBJIEHUE.
Cuna JlopeHua, eé
MOZYJb u
HalpaBJIEHUE.
JIBuxenue
3apsKEHHOU
YaCTHIIBI. B
OJTHOPOJHOM
MarHuTHOM  TIOJIE.
Pa6ora CHUJIBI
Jlopenua.

SBnenne
3J€KTPOMarHUTHOM
naaykaun.  [lotok
BEKTOpa MarHUTHOMN
WHTYKLHH.
DIIEKTPOABMKYIIIAS

cuia UHAYKIUH.
3akoH
3JIEKTPOMATrHUTHOMN
unnykuuu dapazes.
Buxpesoe
JNEKTPUUYECKOE
ToJIE.
DIIEKTPOABUKYIIIAS
cuja HWHIYKIMUA B

OneKTpOMarHuTHas
UHTyKIINSD.
Onpenenenue
HaNpaBJICHUsI  BEKTOpa

WHIYKIIUA MarHUTHOTO
MoJisi  MPOBOJHHUKA C
TOKOM, CWJIBI AMIiepa U
cuiel JlopeHiia.
Pacmio3naBanue
(U3UYECKUX SBJICHUU B

y4eOHBIX  ONBITaX |
OKPY’KAIOIIeW  KU3HHU:
B3aUMOJICHICTBHE
MarHuTOB,
AIIEKTPOMArHUTHAS
WHIYKITUSA, nelicTBUe

MAardmuTHOTI' O I10JIA Ha
MIPOBOJTHUK C TOKOM H
JBUKYLTUICS 3apsil.
Anammz

3JIEKTPOMArHUTHBIX
SIBJICHU I c
HCII0JIb30BAaHUEM 3aKOHA
3NEKTPOMArHUTHOM
uHAayKuu.  Onucanue
M3YYEHHBIX CBOMCTB
BEILIECTB u
AIEKTPOMArHUTHBIX
SIBIICHUI c
HCIIOJIb30BaHUEM
(Gu3NYECKUX  BEIMYHUH:
WHIYKIUS  MarHUTHOTO
noJjsi, cuiia Ammepa, cuia
JlopeHua,
MHIYKTUBHOCTh
KaTYIIKH, SHEPTUS
AIEKTPUYECKOTO u

MAarHATHOTO MOJIeH

content.myschoo
l.edu.ru/03/11
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MIPOBOJIHUKE,
JBHKYILEMCS
MOCTYNATEeIbHO B
OJIHOPOJTHOM
MarHuTHOM IIOJIE.
IIpaBuio JleHna.
NHAYKTUBHOCTS.
SBnenue
CaMOMHAYKITUH.
DIIEKTPOABUKYIIIAS
cuia
CaMOMHAYKITUH.
DHeprus
MarHuTHOTO  TOJIs
KaTYIIKA C TOKOM.
DIEeKTPOMarHuTHOE
nojne. TexHuueckue
YCTpOMCTBa u
MPaKTHYECKOE
MIPUMEHEHHUE:
[IOCTOSIHHBIE
MarHuTHI,
3JIEKTPOMArHUTHI,
3J€KTPOJIBUTATEb,
YCKOPHUTEIN
3J€MEHTapHBIX
4acTHll,
WHIYKIIUOHHAs
1eyb.

[IpoBenenue
JKCTIEPUMEHTA:
H3y4yeHue
MarHuTHOTO  TIOJIS
KaTYUIKHU C TOKOM;
nccae0BaHue
JEUCTBUSA
MIOCTOSIHHOTO
MarHuTa Ha paMKy ¢
TOKOM;
Hccae0BaHue
SIBJICHUS
3J€KTPOMAarHUTHOM
WHTYKLHH.

OneHka
a0COIOTHBIX u
OTHOCHUTEIBHBIX
MOrPENTHOCTEN
U3MEPEHUN
(buzmgecKux
BEJIMYUH.
OOmbsicHeHne
MIPUHITATIOB
JEUCTBUS U yCIIOBUHI
6e301macHoOro
MIPUMEHEHUS
MOCTOSTHHBIX
MarHuTOB,
3JEKTPOMAarHUTOB,
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3JEKTPOIBUTATEIS,
YCKOpUTEIEn
3JIEMEHTAPHBIX
YaCTHII,
WHAYKIIMOHHON
MEeYH.

Pasznea 2. Kosie0anus ¥ BOJIHBI

2.1

MexaHunuec
KUE U
3JIeKTpoMar
HUTHBIE
KoJIeOaHUs

KonebarenbHas
CHCTEMA.
CBoOoHbIe
MEXaHHUYCCKHUE
KoJe0aHusl.
I'apmonunueckue
koJyiebanus. [lepuon,
4acToTa, aMILUIUTY/1a
u ¢aza xoneOaHUil.
[IpyxuHHBIN
MasiITHHK.
MareMaTH4eCcKHi
MasITHHK.
YpaBHeHue
TapPMOHHYECKHX
KoJIe0aHMuii.
[IpeBpaiienue
SHEPTHH pu
TapPMOHHYECKHX
KOJIeOaHMIX.
KonebarenpHbIiH
KOHTYP.
CB0OOIHBIE
ANEKTPOMArHUTHBIE
KoJIcOaHus B
HJIeaIbHOM
KoJ1e0aTeIbHOM
KOHType. AHanorus
MEXTY
MEXaHUYCCKHUMU U
ANEKTPOMAarHUTHBIM
H KOJIEOaHUSIMH.
®opmyna TomcoHa.
3aKOH COXpPaHEHUs
SHEPTUU B
HJIeaIbHOM
KoJIe0aTeIbHOM
KOHTYpE.
[IpencraBnenne o
3aTyXarmux
KOJICOaHMSIX.
BoiHyX/1€HHBIE
MEXaHHYECKHE
KoJIeOaHMUsI.
Pe3onanc.
BoiHyX1cHHBIE
3JIEKTPOMArHUTHBIC
KoJIeOaHMUsI.

Uccnenosanue
napaMeTpoB
KoJieOaTeJbHOH CHCTEMBI
— Iepuoja, 4YacToOTHI,
aMIUTUTYI6I ¥ (a3l
KosieOaHui (MpY>KUHHBIN
W/UId  MaTeMaTHYEeCKUI
MasTHUK). HaOmronenue
3aTyXarmuX KOJICOaHHH.
HccnenoBanne CBOMCTB
BBIHYKJICHHBIX
KkoJiebanuii. HaOmronenue
pe3oHanca. IIpoBenenue
AKCIICPUMEHTA:
HCCIICAOBAHUE
3aBUCUMOCTH  TIepuoja
MaJbIX KoJeOaHwil rpysa
Ha HUTH OT JUIMHBI HUTHU

Hu MAaccChl rpys3a;
HCCJIeTIOBaHE
IIEPEMEHHOTO  TOKa B
Lemu u3
IIOCJIEIOBATCILHO
COCIMHEHHBIX

KOHACHCATOpa, KaTylIKH
" pe3ucTopa.

Onenka aOCOMIOTHBIX U
OTHOCHUTEIIBHBIX
MIOTPELIHOCTEN
U3MEpeHuil (PU3nYecKux
BennunH.  OOBsicHEHHE
MPUHIIAIIOB JICHCTBUS H
ycrnoBuit  6e30macHoOro
MIPUMCHCHHUS
AIIEKTPUYECKOTO 3BOHKA,
reHepaTopa MepeMeHHOTO

TOKa, JIMHUN
ANEKTpoIepeaay.
Pemenue pac4ETHBIX

3a/1a4 ¢ IBHO

https://lesson.ac
ademy-
content.myscho
ol.edu.ru/03/11
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[TepemeHHBIN TOK.

CunyconaaibHbIN
MEPEMEHHBIN TOK.
2. MexaHnuec MexaHunueckue N3zyuenune obOpazoBanus | https://lesson.aca
2 KHE U BOJHBI, YCJIOBHUS | H pacnpocTpaneHus | demy-
9JICKTpOMar pacrnpoCTpaHCHUs. MOIMNCPCUHBIX u Content.myschoo
HUTHBIE Ilepuon. CkopoCTh | HPOAOJIBHBIX BOJIH. |.edu.
BOJIHBI pacrpocTpaHeHuUs Habmonenue
U JUIMHA BOJIHBL. | OTpa)K€HUs
ITonepeunsie U | paJluoONnpUEMHHUK,
MPOJI0JIbHBIC TEJIEBU30P, aHTEHHA,
BOJIHBI. TenedoH, CBY-
WuTtepdepenius u | meubpacnpocTpaHEHHE
T paKIus MEXaHUYECKUX u
MEXaHUYECKUX 3IIEKTPOMAarHUTHBIX
BOJIH. 3ByK. | BOJIH.
Ckopocte  3Byka. | Mcnosb3oBanue
['poMKOCTh 3ByKa. | HH(POPMAIIMOHHBIX
Bricora TOHA. | TEXHOJIOTMH TS
Tembp 3ByKa. | IIOMCKAa,
DNIEKTPOMAarHuTHBI | CTPYKTYpPUPOBAHUS,
€ BOJIHBI. YCJIOBHUS | MHTEpIIpETAIluU "
U3IIy4eHUS [IPEACTABICHUS
AJIEKTPOMArHUTHBI | HHGOPMAIIT
X BOJIH. B3aumuas | npu MOATOTOBKE
OpHUCHTAIIHS COO00IIEeHU I 00
BeKTOpOB E, B, HUCIOJIb30BAaHUU
v B | DJIEKTPOMAarHUTHBIX
AIIEKTPOMArHUTHO BOJIH B TEXHUKE.
it BomHe. CBoiicTBa | YuacTtue B JIUCKYCCHH
AIIEKTPOMArHUTHBL | 00 3JIEKTPOMAarHUTHOM
X BOJIH: | 3arps3HEHUU
OTpaKeHUe, OKPY’KaIOIIeH Cpebl.
MPEJIOMJIEHUE, Pabora B rpynnax mnpu
MOJISIpU3aIus, TJIaHUPOBAHUH,
T paxius, MIPOBEACHUU u
uHTEephEepeHITHSI. HUHTEpIpETAIN
CxopocTb pe3yJIbTaTOB OIBITOB U
ANIEKTPOMArHUTHBI | aHAJIU3E
x BonH. [lkama | JOMOJHHUTEIBHBIX
ANEKTPOMATrHUTHBI | MCTOYHUKOB
X BOJIH. | WH(pOpManuu mo Teme.
IIpumeHeHne
AIEKTPOMATrHUTHBI
X BOJH B TEXHHKE
U OBITY.
[TpuHIIMIIBL
PaaNoOCBSI3H u
TEJIEBUICHUS.
Pagnomoxamust.
DJIEKTPOMArHuTHO
e 3arpsi3HEHUE
OKpYKaroleun
Cpebl.
TexHuueckue
yCTpOMCTBA u
MPaKTUYECKOE
MIPUMEHEHHUE:
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MY3bIKAJIbHBIC

WHCTPYMEHTBHI,
YIIBTPa3BYKOBas
JIMarHOCTHKA B
TEXHUKE u
MEJUIIMHE

2.3 | Onruka 10 ['eomerpuueckas N3yuenne sBienus | https://lesson.aca
ONTHKA. MOJIHOTO  BHyTpeHHero | demy-
[MpsimonuHeitHOE OTpaXeHUs, ero| content.myschoo
pacrpocTpaHeHHe npuMeHeHus B ceetoBoje | l.edu.ru/03/11
CBETa B OHOPOJIHOM | M3yueHue MoZeIIen
cpene. Jlyd cBera. | MUKpOCKOMa, TeJecKona
ToueuHbli [Tonydyenue crekTpa ¢
HWCTOYHUK CBETA. | IOMOIIBIO  MPU3MBI U
Otpaxxenue cBeta. | TUPPAKIIMOHHON
3aKOHBI OTpaXKEHUs | PELIETKHU. N3mepenune
ceeta. Iloctpoenue | mokaszarens
M300paKeHHi B | IPETOMIICHUS CTEKJIa
IUIOCKOM  3epkaiie. | MccinegoBanue  CBOWMCTB
[Ipenomnenue M300paxeHuii B JIMH3aX
CBeTa. 3akoHbl | OOBSCHEHHE TNPHHIUIIOB
MPEJIOMJICHUS CBETA. | IEUCTBUS U YCJIOBUU
AOCOITIOTHBIM 0e301acHOro
[10Ka3aTesb MIPUMEHEHUS OYKOB,
MIPEIOMJIICHUS. JYTIBL, doroanmnapara
[losiHOE BHYTpEHHEE | MPOEKIIMOHHOTO
OTpa)K€HUe. anmapara  MHKpPOCKOIa,
[IpenenbHblidi  yroJ | TEJNECKOIA, BOJOKOHHOU
MIOJIHOTO ONTHKH, JUPPAKITMOHHOM
BHYTPEHHETO pEeLIETKY, HOJIApOUIa
OTpaKECHUs. Pemenue PacCyYETHBIX

3a7a4 C SBHO 3aJaHHOU

Hucniepcusi  cBera. | GU3MYECKOM MoOJeNnb ¢
CrnoxHBI ~ COCTaB | HCIOJIB30BAHUEM
Oemoro ceTa. L[BeT. | OCHOBHBIX  3aKOHOB U
Cobwupatomue u | popMys reoMeTpruIecKoit
pacceuBaroiye ontuku Iloctpoenue u
JINH3BI. ToHkas | onMcaHue H300paKEHUs,
nuH3a.  DOKyCHOE | CO34aBaeMOro  INIOCKUM
paccrosHue U | 3epKajom, TOHKOU
onTHYecKas  cuia | quH30M  PaccMmoTrpenue
TOHKOH JIUH3BL. | IPEAeNIOB MPUMEHUMOCTH
[Toctpoenue FEOMETPUYECKON ONTUKHU
n300pakeHU I B | Paco3naBanue
COOMPAIOIINX U | GpU3HUeCKUX SBIECHUU B
paccenBarOIIIX ONbITaX W OKpYXKarollei
nuH3ax. QDopmyna | )KM3HH: TPSAMOJIMHENHOE
TOHKOM JINH3BI. | PaCOPOCTPAHEHUE CBETA,
VBenuueHue, OTpaKeHue,
JlaBaeMoO€  JIMH30H. | IPEITOMIICHUE,
[Ipenensr uHTepdepeHIus,
MIPUMEHUMOCTH nudpakius
F€OMETPUUYECKON MoJIsIpU3aIus CBETa,
ontuku. BonHoBas | nucnepcus ceera.
ONTHKA.
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Hurepdepentust
cBeta. KorepenTtHsle

HCTOYHUKHU.

VYcnoBus

HaOJIIOAEeHUS

MaKCHUMYMOB "

MHUHUMYMOB B

uHTEpPEPEHIIOHHO

A KapTUHE OT JBYX

cuH(pa3HBIX

KOT'€PEHTHBIX

HMCTOYHUKOB.

Hudpakuus cBera.

Hudpakimonnas

pemérka. YciaoBue

HaOIOACHUS

TJIaBHBIX

MakCUMyMOB  TIpH

MaJeHUH

MOHOXPOMAaTHYECKO

ro cBeTa Ha

TUGPaKIUOHHYIO

pELIETKY.

Pa3nen 3. OcHOBBI clIeIHAJIBLHON TeopuH OTHOCHTEIbHOCTH (1ajiee — CTO)
3.1 | OcHOBBI 4 I'panuLIbI Pemrenue kauectBennbix | https://lesson.aca

CrienuanbHO MPUMEHUMOCTH 3aj1a C OTOPOii Ha demy-
# Teopuu KJIACCUYECKOU M3y4YEHHBIE IIOCTYJIAThI content.mysch
OTHOCHTCIIEH MEXaHHUKH. CTO Hcnonbs3zoBanue
ocTH [MocTymnats UH()OPMAIIMOHHBIX

CIIeIMaJIbHON TEXHOJIOTHH JIJISI IIOKMCKa,

TEOPUH CTPYKTYpUPOBaHHSI,

OTHOCHUTEIIHOCTH: WHTEPIIPETAINH U

WHBAapUaHTHOCTh MPeICTaBICHHUS

MOZYJISI CKOPOCTH uH(popMaluu Ipu

CBETa B BaKyyMe, MOJATOTOBKE COOOIIEHUH

TIPUHIIHIT 0 TpaHuUIax

OTHOCUTEIBHOCTH MPUMEHUMOCTH

DWHIITEHHA. KJIACCUYECKOW MEXAHUKHU

OTHOCUTENBHOCTD n ocHoBax CTO

OJIHOBPEMEHHOCTH.

3amensieHue

BpEMEHH H

COKpAII[eHHE JTMHBI

Pa3nen 4. KanToBas pusuka
4.1 | DneMeHTbI 6 ®oronsl. Dopmyna | Habmronenue https://lesson.aca

KBaHTOBOU [Tnanka cBsi3u doTtordpdexra Ha demy-
ONTHUKU sHepruu PoToHa C YCTaHOBKE C IIMHKOBOM content.myschoo

€ro 4acCTOTOM.
DHeprus U UMIYIbC
¢dotona. OTKpbITHE
U HCCIIEIOBaHUE
dboTodrddekra.
OmnbiTe AT
CroneroBa. 3aKOHBI
dotorddekra.

TJTACTUHOM.
HccnenoBanue 3aKk0OHOB
BHemHero gororddexra.
OOBbsicHEHNE OCHOBHBIX
MPUHIIMIIOB JE€HCTBUSA
TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: (POTOAIEMEHT,
dboTogaTUNK, COTHEUHAS

l.edu.ru/03/11
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VYpaBHeHue Oarapesi, CBETOAUO; U
OWHIITEWHA 114 yCIIOBHI UX O€301aCHOTO
dhoTtorddekra. MIPUMEHEHUS B
«KpacHas rpaHAniay | MPakTU4YECKOM KU3HU.
dhoTorddekra. Pemenue pacuéTHBIX
JlaBieHue cBeTa. 3aj1a4 ¢ SIBHO 3aJIaHHOMN
Omngite! I1.H. (U3UYECKON MOJIEIBIO C
JleGenena. UCTIOJIb30BaHUEM
XHUMHUYECKOE OCHOBHBIX 3aKOHOB U
JIeiCTBHE CBETA. ¢dbopmMys1 KBAaHTOBOH
TexHuueckue onTuku. Pemenune
YCTPOWCTBA U Ka4eCTBEHHBIX 3aa4 C
IIPAKTUYECKOE ONOpPOI HA U3YYEHHbIE
MIPUMEHEHHUE: 3aKOHBI, 3aKOHOMEPHOCTH
(hOTORIEMEHT, KBaHTOBOM OITHKH.
¢dboTonaTuuk, Pacnio3naBanue
conHeuHas Oatapes, | pU3UUECKUX SBICHUI B
CBETOAMON y4€OHBIX OIbITAX:

4.2 | Ctpoenue Moperns atoma W3ydeHre MOIENHN OMbITa https://lesson.acad

aroma Tomcona. OnbITHI Pezepdopna [IpoencHue emy-

Pesepdopaa no IKCIIEPUMEHT I10 content.myschool.
pacCesiHUIO 0-9acTHIl. | HaOoaeHuo nHeidaToro | edu.ru/03/11
IInanerapnas mogens | cnekrpa. OueHka
atoma. [TocTynaTer a0COJIFOTHBIX U
bopa. U3nyuenue u OTHOCHUTEJIBHBIX
norjonieane (POTOHOB | TIOTPEUTHOCTEN M3MEPEHHHA
MPH MIepexo/ie aToMa ¢ | PU3UYECKUX BEITMIUH
OJIHOTO YPOBHS W3ydeHue Mosienu aroma:
SHEPTUU Ha APYTOM. TomcoHa, mIaHeTapHOR
Buibl criekTpoB. MOJIEJIH aTOMa, MOJICITH
CrexTp ypoBHEH aroma bopa N3yuenue
SHEPrHH aToMa CIEKTpa YpOBHEH SHEPrUn
BoJIOposia. BomHOBBIE | aToMa Bonmoposa.
CBOMCTBA YaCTHII. OO0bsICHEHUE TIPUHIIUITOB
Bounsl ne bpoiins. JIEVCTBUA U YCIIOBUI
KopnyckynsipHo- 0€30MacHOro MPUMEHEHH
BOJIHOBOH JTyaJTU3M. CIIEKTPOCKOTIA, Jla3epa,
CrnoHTaHHOE U KBaHTOBOT'O KOMIThIOTEpA
BBIHYXKJICHHO® Pemenne kauecTBEHHBIX
U3ITyYeHHe. 3a/1a C OMOpOit Ha
Texauueckue HN3YYCHHBIC 3aKOHBI,
YCTPOWCTBA 3aKOHOMEPHOCTHU H
MPaKTHYECKOE (bu3HYecKy SIBICHUS 11O
PUMEHCHHE: Teme «CTpoeHHe aToMay.
CIIEKTpaIbHBIA aHAIU3
(cexTpockor), nasep,
KBaHTOBBIN
KOMITBIOTED

4.3 | AtomHOE 5pO OKCIIEpPUMEHTHI, W3yuenne sxcnepumMenTos, | https://lesson.acad
JIOKa3bIBAIOIINC JIOKA3bIBAIOIIUX CIOKHOCTB | €emy-

CJIO)KHOCTH CTPOCHUS
spa. OTKpBITHE
PaJMOaKTUBHOCTH.
Omnsiter Pesepdopaa
IO OTIPEJIEIICHHIO
cocraBa
PaAMOAKTUBHOTO
mryaeHust. CBOMCTBA

CTPOEHHS aTOMHOTO Si/1pa
HccnenoBanue TpeKoB
yacTull (110 TOTOBBIM
¢dotorpadusam). Uzydenue
AACPHBIX CUJI, AACPHBIX
peakuuil CUHTE3a U
pacnaza, TepMOSAEPHOTO
cuHre3a M3yuenue

content.myschool.
edu.ru/03/11
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anbda-, Oeta-, raMMa-
u3nydeHus. Brousiaue
pPannoaKkTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.
OTKpEITHE IPOTOHA U
HelTpoHa. Hyknonnas
MOJIETIh sIpa
I'eitzenbepra-
WBanenxo. 3apsn
siapa. Maccosoe
qucno siapa. M30Tonsl.
Annda-pacnan.
ONEeKTpOHHBIN U
TTO3UTPOHHBIN OeTa-
pacnaz. 'amma-
n3y4yeHue. 3aKoH
PaArOaKTUBHOTO
pacnaga. DHeprus
CBs3U HYKJIOHOB B
siape. Sl nepHsle CUIIbl

HYKJIOHHOW MOJIENH si/pa
I'efizen6epra-liBaHeHKO
OOBsicHEeHHE YCTPOHCTBA U
MIPUMEHEHUS T03UMETpa,
Kamepsl BunbcoHa,
SJIEPHOTO peaKTopa,
aToMHOI1 00MOBI Permernne
3a]1a4 ¢ OIOpo Ha
MOJTyYeHHbIE 3HAHUS, B T.4.
0 3apsAJe U MacCOBOM YHCIIE
siapa Pacrio3HaBaHue
(hU3UYECKUX SBICHUI B
Y4eOHBIX OIBITAX U B
OKPY>KaroIEH KU3HU:
€CTEeCTBEHHAs U
HCKYCCTBEHHA
PaanoaKTUBHOCTh

Pa3n

eJ1 5. Jj1eMeHThI ACTPOHOMHUM U ACTPOPU3NKH

5.1

JIeMEHTEI
aCTPOHOMUU U
acTpousuku

Oransl pa3BUTHUS
ACTPOHOMUH.
IIpuxknagnoe u
MHPOBO33pEHIECKOE
3HAYECHHE
actpoHomuu. Bun
3BE31HOr0 HeOa.
Co3zBe3aus, sipKue
3BE3 MBI, IJIAHETHI, UX
BUJIUMOE JBIDKCHUE.
CotHeyHas CUCTEMA.
Counnue. ConneyHas
aKTUBHOCTb.
Ucrounuk sneprun
CoHna u 3BE31.
3BE3/1bI, X OCHOBHEIC
XapaKTEePUCTHKH.
Huarpamma
«CHEKTPAJIbHBIN KJIaCC
— CBETHMOCTBE.
3BE&3bI TIIaBHOU
MOCJIEAOBATEILHOCTH.
3aBUCHUMOCTh «Macca
— CBETHMOCTDY JIJIs
3BE3]1 IJIaBHOM
MOCJIEA0BATEIHLHOCTH.
Brytpennee crpoenue
3BE311. CoBpeMEHHbBIE
TIPEACTABICHUS O
MIPOUCXOXKICHUN U
sposronuu CoytHIIA B
3BE3/1. DTAaIIbI JKHU3HHU
3B&31. Muteunbiii [TyTh
— pama ["anakTHka.
ITonoxenue u
newxkenne ConHna B
T'amakTuke. Tumsr
rajlakTHK.

PagyoranakTuky u

[ToxroroBka cooObrienmii 00
JTamax pasBUTHUS
aCTPOHOMUH, O
MPUKIATHOM U
MHPOBO33PEHUECKOM
3HAUYCHUU ACTPOHOMUH, O
METOAAX MOy4YEHUS
Hay4HbIX aCTPOHOMHYECKHUX
3HAHWUM, OTKPBITHSX B
COBPEMEHHOM aCTPOHOMUU
N3yueHue coBpeMEeHHbBIX
MIPEACTABIICHUN O
MIPOUCXOXKJICHUN U
sBomonuu ColHLa U 3BE3]
N3yuyeHune TUNOB ranakTHK,
paguoTaATaKTUK U KBa3apoB.
N3yueHue nBm>xeHUst
HEOECHBIX Tell, YBOIOIIH
3B¢311 1 BeeneHHoi,
MIPOIIECCOB, MTPOUCXOISIITUX
B 3BE3J1aX, B 3BE3THBIX
cucTreMax B
MEXraJaKTU4EeCKOM cpeje,
MacIITa0HOH CTPYKTYPBI
Bcenennoit. O0bsicHeHUE
paciupenust BecenenHnoii Ha
OCHOBE 3aKOHa Xa00ma
[MoxroroBka k 00CYXICHUIO
HEpEeIIEeHHBIX TPodiIeM
actpoHoMmuu. IIpoBeneHue
HaOIIOIeHUI
HEBOOPYKEHHBIM IJ1a30 C
HCITOJIb30BAaHUEM
KOMITbIOTEPHBI
MIPUIIOKEHUH IS
ompeaeneHus

https://lesson.acad
emy-
content.myschool.
edu.ru/03/11
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KBazaphsl. UEpHbIE
JIBIPHI B siApax.

Pa3nen 6. O6061aroiiee NoBToOpeHne

6.1 | O6o6maromiee | 4 O6o0meHne U VY4actue B AUCKYCCHHU O https://lesson.acad
HOBTOpEHHE CHCTeMaTH3aIHs posu pusukyu u emy-
COZIepKaHUs Pa3JeNioB | aCTPOHOMHH B pa3nuyHbIX | content.myschool.
Kypca «MexaHuKay, chepax AeaTeIbHOCTH edu.ru/03/11
«MonexynsipHas yenoseka [Toaroroeka
bu3uKa u COoO0ILIeHHUIT 0 MecTe
TEPMOINHAMHKAY, bu3udIecKoi KapTHHBI MUpPA
«ONEKTPOIMHAMHKAY», | B PALY COBPEMEHHBIX
«Konebanus u NPE/ICTaBICHHU O MPUPOJIC
BOJIHBI», «OCHOBBI BeinosHeHne yueOHbIX
CIIeIMAIbHOM TEOpUU | 3aJJaHUM,
OTHOCHTEIILHOCTH», JIEMOHCTPHPYIOIUX
«KBaHTOBasi pu3nKay, | OCBOCHUE OCHOBHBIX
«DNeMEHTHI MTOHATHH, PU3NIECKUX
aCTPOHOMHUH U BEJINYMH U 3aKOHOB Kypca
actpoduzuku». Ponp | ¢usuku 10-11 xmaccos
(hnzukn u
aCTPOHOMUHU B
3KOHOMMYECKOM,
TEXHOJIOTUYECKOM,

COLIMAIBHOM U
THYECKOH chepax
JeSITETBHOCTH
YeJIOBEKa, pojib U
MeCTO (DM3HKH U
aCTpOHOMUH B
COBPEMEHHOU
Hay4HOU KapTUHE
MUpa, 3HaYCHNE
OIUCATEILHOM,

Hroro 68

MNOACHUTEJIBHAS 3AIINCKA

[TporpamMa mo ¢u3uKe Ha YpPOBHE CpPEIHEro oOuero oopa3oBaHHs yYTJdYyOJeHHOT O
YPOBHSHA pa3paboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOECHUS OCHOBHOM
obpa3oBaTenbHON mporpaMmel, peactasieHHbIX B PI'OC COO, a Taxxe ¢ yuérom ¢eaepaiibHoON paboueit
nporpaMMsbl Boctintanus U Konnenuuu npenojgaBanus yueoHoronpeamera «dusuka» B 00pa3oBaTesIbHBIX
opranuzaiusax Poccuiickoit denepanum, peaan3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

[TporpamMa mo ¢Qusmuke omnpenenseT o00A3aTEIbHOE IMPEIMETHOE COAEPIKAHUE, YCTAHABIMBACT
PEKOMEHAYEMYIO IOCIEI0BAaTEIbHOCTh HM3YYEHHMsI TeM W pa3/eloB y4yeOHOro mpeaMera C Yy4ETOM
MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JOTMKH Yy4eOHOTo Mpoliecca, BO3PaCTHBIX 0COOEHHOCTEH
obyuaromuxcs. [Iporpamma mo ¢usuke na€t mpeacTaBieHHe O LESAX, COAEp)KaHWM, OOLIel cTpaTreruu
oOyueHusi, BOCIUTAHHUS W Pa3BUTUS OOydaromMXcs CpeacTBamMu ydeOHoro mnpeamera «®Dusuka» Ha
yri1yOJIEHHOM YpOBHE.

N3yuenne kypca (uU3MKM  yIIyOJNEHHOTO  YpPOBHSA — MO3BOJSET  pEaqM30BaTh  3aJaydu
npodeCCUOHATbHON OpPHUEHTAllMM, HampaBJIeHO Ha CO3[JaHHe YCIOBUH [UIs TPOSBICHUS CBOUX
MHTEJJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaKIbIM OOy4YarolUMCs, KOTOpble HEOOXOIUMBI AJis
MPOJOIDKEHHUsT 00pa30BaHUsl B OpraHU3aLUAX NMPO(ECCHOHATHBOr0 00pa30BaHUs M0 PA3IMYHBIM (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEUATBHOCTSIM.

B nporpammMe mo ¢usuke onpeAensioTCs IIaHUPYEeMble pe3yiabTaThl OCBOEHHS Kypca (U3MKU Ha
YPOBHE CpeAHEro ooOuero oOpa3oBaHUs: JUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHbIE (Ha yrIIyOJEHHOM
ypoBHe). Hay4yHO-MeTO0NOTHYECKOM OCHOBOM Uit  pa3paboTku TpeOOBaHMH K  JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pPEe3yJbTaTaM O00YYarolUXCs, OCBOMBIIMX MPOrpaMMy Mo (U3HMKE Ha
YPOBHE CpeHero obmiero odpa3oBaHusi Ha YriyOJIEHHOM ypPOBHE, SBISETCS CHCTEMHO-ACSATEIbHOCTHBIN
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MOJIXO/I.
[Tporpamma mo ¢pu3MKe BKIIIOYALT:
— IUTaHUpYEMbIE pPe3ylbTaThl OCBOCHUS Kypca (DM3WKH Ha YIrIyOJIEHHOM YPOBHE, B TOM YHCIE
MpeIMETHBIE PEe3yIbTaThl IO roJaM O0yUYeHUS;
— cojaepkaHue yueOHoro npeamera «Du3nka» Mo rojgamM 00ydeHHs; TEeMaTHUECKOE MJIaHUPOBAaHUE
0 TO/1aM O0yYCHHUS.

[IporpamMma no ¢usuke MMeeT MPUMEPHBIN XapaKTep U MOXKET ObITh HCHOJIb30BaHA YUUTEISIMU
(U3MKU 1151 COCTABICHHSI CBOMX PadOYHX MPOTPaMM.

[IporpamMma 1o ¢u3uke HE CKOBBIBAET TBOPYECKYIO WHUIMATHUBY YUYUTENEH U MPEAOCTABIISIECT
BO3MOYKHOCTH Uil peaqu3aliil  Pa3IUYHbIX METOAMYECKUX IOAXO0J0B K IPENoAaBaHuI0 (PHU3MKH Ha
yray0aEHHOM YpOBHE NP YCIOBUH COXPAaHEHUSA0053aTeIbHON YacTH CO/IePKAHUSI Kypca.

Odu3nka Kak Hayka O Hambosee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAas B KadecTBE Yy4eOHOTO
mpeiMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHH 00 OKpyXarouiem MUpe.
HIkonpHBI Kypc (GHU3MKA — CHCTEMOOOPA3YIOUIMH Ui €CTECTBEHHO-HAYyYHBIX YYEOHBIX IPEIMETOB,
MIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KATB OCHOBE IPOIECCOB U SBICHUM, U3y4aeMbIX XHUMHEH, OMOJIOTHel,
¢busnueckoii reorpadueil u acrpoHomucii. Micronb30BaHWe ¥ aKTUBHOE MPUMEHEHUE (DU3MYCCKUX 3HAHUN
OTIPEACTUIIO XapaKkTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B C(hEepedIHEPreTUKH, TPAHCIIOPTA,
OCBOCHHS KOCMOCA, IOJy4eHHUs] HOBBIX MaTepHAJIOBC 33JJaHHBIMU CBOMcTBaMH. M3ydyenne (Gpu3nku BHOCHUT
OCHOBHOI BKJIaJl B (hOPMHUPOBAHHEECTECTBEHHO-HAYUHOM KapTUHBI MUpa 00ydarolerocs, B popMupoBaHue
YMEHHU MPUMEHATh HAYIHBIA METO/T TIO3HAHMSI IIPU BBIMOJTHCHUN UMHU YUEOHBIX HCCIICIOBAHUHN.

B ocHoBy kypca (pu3uku Ha ypoBHE CpeHero obiiero oOpa3zoBaHUs MOJOXKEH Psij Ui, KOTOpbIe
MO>KHO PacCMaTPHUBATh KaK MPHHIIUIIBI €70 TOCTPOSHHS.

Hoesa uenocmnocmu. B cooTBETCTBUM € HEW Kypc SBISIETCS JIOTUYECKM 3aBEPINEHHBIM, OH
COICPKUT MaTephall M3 BCEX pa3leNoB (U3MKH, BKIIOYACT KAaK BOIMPOCHI KIIACCHYECKOW, TaK W
COBpEMEHHOM (PU3UKH.

Hoesa zenepanuzayuu. B cooTBercTBHMM ¢ HEl Marepuan Kypca (GHU3UKH OOBEIUHEH BOKPYT
¢busnueckux Teopuil. Bemymmm B Kkypce sBiserca (GopMHpOBAaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoea zymanumapusayuu. EE peanuszanus mnpeanonaraeT MCIHONb30BaHUE T'yMaHUTApHOTO
nmoTeHIana GU3NIECKON HayKH, OCMBICJICHHE CBS3H Pa3BUTHUS (DU3HUKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTHUECKUMHU MTPOOIeMaMHU.

Hoesa npuxnaonou nanpaenennocmu. Kypc ¢Qusuku yriyOn€HHOTO ypOBHS Mperoiaraet
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX W TEXHOJOTHYCCKUX MPHIIOKECHUN W3YUEHHBIX TCOPHH U
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOIIMX MPEICTABICHUNA M COBPEMEHHBIC TEXHHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea rxonozuzauuu peannsyercss IOCPEICTBOM BBEIEHHS JIEMEHTOB COAEP)KaHUs, MOCBAIIEHHBIX
HKOJIOTHYECKUM TpOOIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHIA, a
Takke 00CyKAeHUs IPoOIeM PallMOHAIBHOIO PUPOIONOIb30BaHUS U SKOJIOTHYECKOI 0€301macHOCTH.

OcBoeHHe conepKaHHsl MPOrpaMMbl MO (PU3WKE JOIDKHO OBITh TOCTPOCHO HAa IPHHIUIAX
CUCTEMHO-/IeATEeIbHOCTHOTO moaxonaa. Jns ¢usuku peanuszanus STUX MNPUHIMIOB Oa3supyeTcss Ha
WCTIOJIh30BAaHUU CAMOCTOSITEIIHHOTO AIKCIEPUMEHTA KakK ITOCTOSIHHO JeHCTBYIOmEro (akropa ydeOHOTO
nporecca. [y yrmyOn€HHOro ypoBHS — 3TO CHUCTEMa CaMOCTOSITENIbHOTO YYEHMYECKOrO 3KCIIEPHMEHTa,
BKJTIOYAONIETO (PPOHTANBHBIE YYEHHUYECKHE OMBITHI MPH W3YYEHHH HOBOTO MaTepHaia, JIabopaTopHBIC
paboTel W paboThl TpakTHKyma. [Ipy 5TOM BO3MOXHBI JBa CHocoba peanu3anuu (QUINIECKOTO
npakTHKyma. B mepBoM citydae mpakTukyM mpoBoautcsi oo B koHne 10 m 11 xmaccos, mubo mocie
MIEPBOTO0 W BTOPOrO MOJIYTOAMHA B KaXJIOM M3 3THX KiaccoB. Bropoil cmocod — 3To uHTerpauus pabot
MPAaKTHKyMa B CUCTEMY JIAOOPAaTOPHBIX pabOT,KOTOPBIE TIPOBOATCS B IIpoIlecce U3ydeHHsI pa3zaena (TeMBbl).
I[Ipu sTtomM mox paboTamMu TPAKTHKyMa TOHUMAETCS CaMOCTOSITENBHOE HCCIEAOBaHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IEHHOTO BUa 0€3 MOMIaroBoi HHCTPYKITUH.

B mnporpamme mo ¢Qusuke cucremMa yYEHHYECKOTO DJKCIEPUMEHTa, JIabopaTOpHBIX paboT u
MPAKTUKyMa TIPEJCTABJICHA €IUHBIM TIepeYHeM. BBIOOp TeMaTWKH Il STHUX BHJOB YYEHUYECCKHX
NPAaKTUYECKHX paboT OCYIIECTBISETCS yYaCTHHKaMU 00pa3oBaTelIbHOrO IMpolecca HCXOIsS U3
0COOEHHOCTEH MOYypOYHOTrO TIJIAHUPOBAHHUS U OCHamIeHHs kabwHeTta (usuku. [Ipu sTomM obecrneunBaeTcs
OBJIaJIcHHEe OOYYaIOIUMUCS YMEHHUSIMHU MPOBOIUTH NpPSIMble W KOCBEHHbIE W3MEpPEHUSs, UCCIEIOBaAHUS
3aBUCHMOCTEH (PM3NYECKUX BEIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

37



bonbiioe BHUMaHue yAenseTcs PElICHHUI0 PAcu€THBIX M KayeCTBEHHbIX 3anad. Ilpu stom s
pacu€THBIX 3a/a4 MPUOPUTETOM SBIIAIOTCSA 33/a4M C SIBHO 33/JIaHHOW M HESIBHO 33JaHHON (DU3NYECKOM
MOJIETIBIO, TIO3BOJISIONINE TPUMEHSITh H3YUYE€HHBIE 3aKOHBIM 3aKOHOMEPHOCTH KaK M3 OJHOIO pas3jelna Kypca,
TaK U MHTErPUPYS NMPUMEHEHHE 3HAHWN W3 Pa3HBIX pa3ienoB. [ KayecTBEHHBIX 3373y MPHOPUTETOM
SBIIAIOTCSA 3a/laHus Ha OOBsICHEHHe/IpeCKa3aHue MNpPOTeKaHUs (PU3UYECKUX SBICHHM U TPOILIECCOB B
OKpyXarlIel IKu3HH, TpeOyromme BbIOOpa (QuU3MYEecKOW MOAECNU JUIsl CHTyallud NPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu OI'OC COO k MarepualbHO-TEXHUYECKOMY 00ECIEYCHHIO
yueOHOro mporecca Kypc (QHU3UMKH YriIyOJIEHHOTO YpOBHSI Ha YpOBHE CpeJHEro oOuiero oOpa3oBaHUS
JOJKCH U3Y4YaThCsl B YCIOBHSX MPEAMETHOTO KabuHeTra. B xabuHeTe (GM3MKU TOJDKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHUE AJSl BBIIOJHEHHUS YyKa3aHHBIX B IporpamMme Mo (¢u3MKe YYEHHYECKHX
OTIBITOB, Ja0OPaTOpHBIX pPAadOT M padOT MpaKTHKyMa, a TaKKe JEMOHCTPAIMOHHOE OOOpYIOBaHUE.
JlemoHcTpanonHoe oOopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C NPUHLUIIOM MHHHUMAaJIbHOU
JOCTAaTOYHOCTH M OOECIEYMBAET MOCTAHOBKY IEPEUMCICHHBIX B MpOrpaMMe Mo (HU3UKE KIIFOUYEBBIX
JNEMOHCTpAallMi Ul UCCIENOBAHMS  M3y4YaeMbIX SIBICHUA M  MPOLECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe 00OpyAOBaHHME Sl YYCHHUYECKUX MPAKTUUYECKHX paboT dopMupyercs B BHUIC
TEMAaTUYECKNX KOMIUIEKTOB M OOecreuuBaeTcs B pacdyére OJHOTO KOMIUIEKTAa Ha JIBYX OOYYarOLIHXCS.
Temartuueckue KOMIUIEKTH J1aOOPATOPHOrO OOOPYIOBAHUS JOJKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
WCIIOJIH30BAHNH aHAJIOTOBBIX M U(PPOBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B
BHJIe TU(PPOBBIX JTAOOPATOPUIA.

OCHOBHBIMU TEISIMH  W3ydeHUs (U3WKU B 0OImEM OOpa30BaHHUH SIBJISIOTCS: (HDOPMHPOBAHHE
MHTEpeca U CTPEMIICHHUS OOy4arouIuxcs K HAYYHOMY H3YYCHHIO

— MIPUPO/IBI, PA3BUTHE UX HHTEJUIEKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

— pa3BUTHE TPEACTABICHMA O HAaydHOM METOA€ I[O3HaHusiA U  (QOopMHUpPOBaHUE
MCCIIEIOBATEILCKOTO OTHOIICHHS K OKPY)KAIOILINM SIBIICHHSIM;

- (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHs KaK pe3ysbTaTa H3Y4YEHHS OCHOB CTPOCHUS
MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

- ¢dopmHupoBaHHE YMEHHH OOBSCHATH SIBJICHUS C HCHOJIb30BAHHMEM (PHU3MUECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

- (dbopMHpOBaHUE MPECTABICHUI O poNu (DU3HUKH IS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTHA;

- pa3BUTHE NpPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymell mnpodeccuoHanbHOMI
NesITebHOCTH, CBSI3aHHBIX C (PU3UKOM, OATOTOBKA K JajbHENUIIIEMY 00YUYE€HHUIO B 3TOM HAIIPABJICHHH.

JocTmkenne 3TUX meneld oOecreumBaeTcs pemeHreM CIeIyOIUX 3a/1a4 B MpOoIecce U3yYeHHs
Kypca (pU3UKU Ha YPOBHE CPEIHET0 00I1ero oopa3oBaHus:

- npuoOpeTeHne CHUCTeMbl 3HaHMM 00 oOmMX (U3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKIIOYAas MEXaHWKY, MOJEKYSIPHYI (U3UKY, SJICKTPOIUHAMHUKY, KBAHTOBYIO (H3UKY U
3JIEMEHTHI aCTPODUUKH;

- ¢dbopMHpoBaHHE YMEHUN NMPUMEHSATh TEOPETUUYECKHE 3HAHMA /ISl OOBSICHEHUS (PU3MUYECKHX
SIBIICHUIA B TIPUPOJIE U JIJIsl IPUHSTHS TPAKTUICCKUX PEIICHUIB MOBCETHEBHOMN JKN3HU;

— OCBOCHHE CITOCOOOB PEMICHHS Pa3IMYHBIX 3a7ad C SBHO 3aaHHOW (PM3MYECKOW MOJEIBIO,
3aja4, MOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/1aHue (U3NYECKON MOJeNnu, aJeKBAaTHON YCIOBHIM
3aJjauu, B TOM YHCIIE 3a7]a4 MH)KEHEPHOTO XapaKTepa,

- MOHMMaHWe (U3MYECKHMX OCHOB W TPHHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSIHUSA Ha OKPY>KAIOLIYIO CPELY;

- OBJIQ/ICHUE METOJAMU CaMOCTOATENBHOTO IUIAHUPOBAHHUS M MPOBEACHUS (DU3MUYECKHX
AKCIIEPUMEHTOB, aHAJM3a W HMHTEPIIPETAMH WH()OPMAIIUHU, ONPEISICHUS] JOCTOBEPHOCTH TOJIYYSHHOTO
pe3yibTara;

- CO3JIaHME YCIOBMH Uil DPa3BUTUA YMEHUH MPOEKTHO-UCCIIEIOBATENLCKOM, TBOpUYECKON
TesITeTbHOCTH;

- pa3BuTHEe WHTepeca K chepaMm Mpo(decCHOHAIFHOW  JESTeIBHOCTH, CBS3aHHOW C
(hU3UKOH.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO yrinyOn€HHBIA ypOBEHb H3YyU€HHUs Y4eOHOTro
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npeamera «®dus3uka» Ha YpOBHE CpeaHEro oO0Imero oOpa3oBaHUs BBIOMpAETCS O0YyJarONUMUCH,
TUTAHUPYIOIIMMU TPOJIOJKEHUE 00pa30BaHMS MO CIICIUATBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOPHUIISL.
OO0miee yncao0 4acoB, PEKOMEHAOBAHHBIX I U3ydeHus (usuku (yrayOieHHbI ypoBeHb) — 306
yacoB: B 10 kimacce — 136 gacoB (4 gaca B Hezmenio), B 11 kimacce — 170 gacos (5 yacoB B HEZEITIO).
[Ipennaraemseiii B mporpamMme 1o (hU3HKe MepedeHb JTad0OPaTOPHBIX U MPAKTUICCKUX padoT SBISETCS
PEKOMEHJIOBAaHHBIM, YYHTEIb JENaeT BBHIOOP MPOBEACHHS JIAOOPATOPHBIX PadOT M OMBITOB C YYETOM
WH/IMBUYyATBHBIX 0COOCHHOCTEH 00ydJaronmxcsl.

COJAEP)KAHUE OBYUYEHUSA
10 KJIACC
Pa3nes 1. HayuHblil MeTO O3HAHUS IPUPOBI

Ouzuka — ¢yHIaMeHTalbHasg Hayka o mnpupoje. HayuHblif MeTOn TMO3HAHUS U METOJIbI
MCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U TeOpus B IIpolecce Mo3HaHus npupoibl. Habmonenne nakcnepuMeHT B GU3HKe.

Crioco0b1 u3MepeHus: GU3NIECKUX BEIMYMH (QHAJIOTOBBIE M IM(POBBIC H3MEPUTEIBHBIE TIPUOOPEI,
KOMIIbIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nmuecknx BennyrH (a0COMIOTHAS U OTHOCUTENbHAs). MoaenupoBaHue
(U3UYECKUX SBJICHHH W TpOIEcCOB (MarepuajabHas Touka, aOCOMIOTHO TBEPAOE TENo, HJcanbHas
KUJKOCTh, WACAIbHBIA Ta3, ToueuyHbIM 3apsan). ['mnore3a. Du3nueckuil 3aKOH, TPAHMIIBI €rO
npuMeHuMocTu. dusnueckas Teopus.

Posb 1 Mecto ¢u3uku B GOPMHPOBAHWU COBPEMEHHON HAyYHON KapTHHBI MHPA,B MPAKTHIECKOU
NEATEIIBHOCTH JIOJEH.

YYeHUYeCKMu SKCIepPHUMEHT, JiabopaTopHbe paboTE, MNPAKTUKYM
N3MepeHnne cuiibl TOKa M HANpPSOKEHHS B LENM MOCTOSHHOIO TOKAa MPHU MOMOIIY aHAJOTOBBIX H
U (POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ MG poBoil Jaboparopuel no ¢usuke. Ilpumepsl n3MepeHns GU3NUECKUX BETUYUH
IIPU MOMOIIM KOMITbIOTEPHBIX 1aTYUKOB.

Pasznea 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe nBrmkeHne. OTHOCUTENBHOCTh MEXaHUUECKOT0 JABMKEeHHUA. CucTeMaoTcuéra.
[Ipsimast u oOpaTHas 3a1a4 MEXaHUKH.

Pannyc-BekTOop MarepuanbHOM TOUKH, €r0 MPOEKIIMH HAa OCH CUCTEMbl KOOPAUHAT.
Tpaexropus.

ITepemenienne, cKOpocTh (CpeaHss CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTEPUATIbHOU
TOYKH, UX TPOEKIUU Ha OCH CUCTEMbI KOOpAUHAT. Cl0XKEeHHEe NepeMeIlleHui U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHHE. 3aBUCHUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHUS ¥ IIyTU MaTepualbHON TOUYKU OT BPEMEHU U UX IpaduKH.

CBobosnHoe maseHue. YCcKopeHre cBOOOHOro majeHus. JBrkeHune Tena, OpomeHHoro noj yriaiom
K TOPU30HTY. 3aBUCUMOCTh KOOPAHWHAT, CKOPOCTH M YCKOPEHHS MAaTEPUAIbHOW TOYKH OT BPEMEHH U HX
rpaduKu.

KpuBonuneriHoe nBmxeHue. JIBHJKEHHME MaTepUAIbHOM TOYKM IO OKPYKHOCTH. YTJIOBas H
nuHelHas ckopoctb. [lepuon u gacrota oOpameHus. LleHTpocTpemuTensHoOe (HOpMAIBbHOE), KacaTelbHOe
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUYKH.

TexHuueckue yCTpOﬁCTBa U TCXHOJIOTHUYCCKUC IMPOLCCChI: CIIMAOMETP, ABUKCHHUC CHAPANOB,
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LENHBbIe, IecTepEHYaThie U peMEHHBIE NIepejaul, CKOPOCTHBIE TU(THI.

JleMoHCTORAaLIMM
Mogenb cucTemMbl OTCUETA, WILTIOCTPAIU KHHEMAaTHYECKUX XapaKTEPUCTUKIBUKEHUS.

CnoocoObl UCCIeJ0BAHUS ABUKECHUM.

Wnmoctpanus mpeAenbHOro Inepexoia W U3MepeHHe MIHOBEHHOH ckopoctu. [IpeoOGpasoBanue
JBUKEHUM C UCTIOJI30BAHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.
Habmonenue nBmxeHus Tena, OpoIeHHOro Mo/ YIJIOM K TOPU30HTYH TOPH30HTAIBHO.

Hanpapnenue cKkopocTH Npu ABMXKEHUU MO OKpYyx)HOCTU. [IpeoOpa3oBaHue yrioBoil CKOPOCTH B
penykrope.

CpaBHEHHE ITyTeH, TpPACKTOPUU, CKOPOCTEH MABWKEHHUS OJHOTO M TOTO JKE€ Teja B Pa3sHBIX
CHUCTEMAX OTCUYETA.

YYeHuYeCKuy SKCHEPUMEHT, JIabopaTopHEe paboThl, HOPaKTUKYM
N3ydeHne HepaBHOMEPHOTO JBHXKEHUS C LIENBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

I/I3MepeHHe YCKOpPCHUs IIpUu HpHMOHHHCﬁHOM PaBHOYCKOPCHHOM [JIBUKCHHUU 110 HaKJIOHHOH
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYyTHU OT BPEMCHU IIPU paBHOYCKOPCHHOM JABUKCHHUU.

W3mepenne yCKOpeHHsI CBOOOJHOTO TaACHHUS (PEKOMCHIIOBAHO HCIIONB30BAaHUE IHPPOBOIA
1ab0paTOPUH).

W3ydyeHue MABMKEHMSI Tea, OpOIIEHHOrO TOpHU30HTaidbHO. IIpoBepka TUMOTE3bl O MPSAMOM
IIPONIOPLIMOHAJIBHOM 3aBUCUMOCTH MEX]y JAJIBHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJla.

W3y4eHne ABMKECHUS TeJa TI0 OKPYKHOCTH C TTIOCTOSTHHOM 110 MOJIYJIIO CKOPOCTHIO.
HccnenoBaHue 3aBUCMMOCTH TIEprUoAa 00palieHnss KOHHYeCKOro MasTHUKA OT €ro MapaMeTpPOB.
Tema 2. lunamMmuxa

ITepsslii 3ak0H HproToHa. MHEpIMansHbie cucTeMbl oTcuéTa. [IprHIIMN oTHOCKUTENBHOCTH [ anuiies.
HeuneprinansHbie cUCTEMBI OTCUETA (OMIPEICIICHHUE, TPUMEPHI).

Macca tena. Cuna. IlpuHnun cynepnosunuu cui. Bropoil 3akoH HprooToHa nisi MarepuanbHOU
To4kHu. Tpernit 3akoH Hpr0TOHA 111 MaTepuanbHbIX TOYEK.

3akoH BCEMHUPHOT'O TATOTCHUA. OKBHUBaJICHTHOCTH FpaBHTaHHOHHOﬁ n HHCpTHOfI MacCcChI.

Cunna TsDKECTH. 3aBHCHMOCTD YCKOPCHUA CBO60I[HOFO naacHus OT BBICOTHI HaJl IMMOBCPXHOCTHIO
IUTaHeTHl U OT reorpaduyeckol mMpoThl. /IBmkeHne HeOeCHBIX Tel M UX CIYTHUKOB. 3akoHbl Kemiepa.
[IepBas kocMHu4ecKast CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBuxkymierocst ¢ yckopenueM. Cuna TpeHUsl.
Cyxoe Tpenue. Cuna TpeHUS CKOJBXEHHUS M CUJia TPEHUS IOKOS.

Koaddurment tpenus. Cuna conmpoTHBIEHHsS NpU ABIKEHHUM Tela B JKUIKOCTH WM rase, eé
3aBHUCHUMOCTh OT CKOPOCTH OTHOCHUTEIBLHOTO JIBUKECHHUSL.

I[aBJ'ICHI/Ie. FI/IIlpOCTaTI/IquKOC JaBJICHHC. Cuna ApXI/IMC,Z[a.

Texanueckue YCTpOfICTBa " TEXHOJIOTHYCCKUE MPOUCCChI: MOAIMUITHUKHA, IBUKXCHUC UCKYCCTBCHHBIX
CITYTHUKOB.

JleMoHCTRAaLIMM
HaGmronenve ABMKEHHS T€l B MHEPIUAIBHBIX U HEMHEPIHATHHBIX CHCTEMaXOoTCUETa.

IIpyHIUIT OTHOCUTEIBHOCTH.

Kauenune AByX LMIMHAPOB WIM IIAPOB PAa3HOW MacChl ¢ OAMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEUHEPLHUAIbHON CUCTEMBI OTCUYETA.
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CpaBHEHHME PaBHOACHCTBYIOLIEH MPUIIOKEHHBIX K TEIy CHJI C MPOU3BEICHUEM MACCHI TEJIA HA €ro
YCKOPEHHE B UHEPLUUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cCuJI, BO3HHMKAIOIIMX B pe3yibTaTe B3auMoAeHcTBUs Ten. M3MepeHnwe wacc 1o
B3aUMOJIEVCTBHIO.

HeBecomocTs.
Bec tena npu yckopeHHOM noabéMe u najienun. LleHTpobexxHble MeXaHU3MBbI.
CpaBHeHUE CUJT TPEHUS MOKOS, KAYSHUSI U CKOJIbKEHHUSI.

YUyeHMYeCKMUI SKCIEPUMEHT, JjiabopaTopHEEe paboTh, HNPaKTUKYM
W3mepenune paBHOAEHCTBYIOIICH CHJI MPH JIBHXKEHUU OpycKa MO0 HAaKIOHHOWIIJIOCKOCTH.

[TpoBepka runoTe3bl 0 HE3aBUCHMOCTH BPEMEHH JBM)KEHHUS OpycKa MO HAaKJIOHHOM INTIOCKOCTH Ha
3aJJaHHOE PAcCTOSIHUE OT €ro MacChl.

HccnenoBanue 3aBUCHIMOCTH CHJI YIIPYTOCTH, BOSHHKAIOIIMX B MPYKUHEU PE3MHOBOM 00pasiie, OT
ux aegopMarum.

W3y4eHne NBHKEHUSI CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTOH uepe3 JIETKHIH0I0K.
N3mepenune kodpduiinenTa TpeHus [0 BEIMYHUHE YrIIOBOro koddduipentazaBucuMoct Frp(N).

HccnenoBanue ABWXKEHHS OpycKa IO HAKJIOHHOW TUIOCKOCTH C TMEpEeMEHHBIM KO3((UIIMEHTOM
TPEHUS.

W3yuenue nBUKEHUSA Ipy3a HA Baly C TPDEHUEM.
Tema 3. CraTuka TBEpPIOro Teja

AbcomotHO TBEpOE Teno. IlocTynaTenbHoe U BpallaTebHOE JBUKEHUE TBEPAOro Tesla. MOMEHT
CWJIBI OTHOCHUTEIBHO OCH BpaiueHus. Ilnedo cunbl. CrnoxeHue cui, NPWIOKEHHBIX K TBEPIOMY TEy.
IlenTp TsKECTH TEA.

VYcnoBus paBHOBECHS TBEPAOTO TeEA.
VYcroitunBoe, HeyCTOWUNBOE, 0€3pa3TMIHOE pABHOBECHE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIM KpaH,
peméTyarbie KOHCTPYKIUH.

JeMoHCTpaL MM
YcnoBus paBHOBecus. Buibl paBHOBECHS.

YYeHUuYeCKuy SKCHEPUMEHT, JIabopaTopHEe paboThl, HOPaKTUKYM
HccenenoBanue ycinoBUil paBHOBECHS TBEPAOrO Teja, MMEIOIIEro oCh BpameHus. KoHcTpynpoBanue
KPOHILTENHOB U PACUYET CUJI YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPIOTO TEJA, UMEIOLIEr0 IUIOMAb OMOPBI.
Tema 4. 3aKoHBI COXpAHEHHS] B MEXaAHUK

NMiynsC MaTrepuanpHOM TOYKHM, CHUCTEMBI MAaTepUalbHbIX ToueK. LleHTp wmacc cucremsbl
MaTepHualbHBIX TOUeK. Teopema 0 ABUKEHUU LIEHTpA Macc.

HMITynbC CHITBI M N3MEHEHUE UMITYJIbCA TENA.3aKOH COXPAaHEHUsI UMITYJIbCA.
PeakTuBHOE IBUKECHUE.

MowmeHT HMITYJIbCa MaTepHaJILHOfI TOYKU. Hpe)ICTaBJ'IeHI/Ie 0 COXpaHCHHHM MOMCHTA UMITYJIbCAa B
HCHTPAJIbHBIX ITOJIAX.

Pabora cunbl Ha MajgoM M Ha KOHEYHOM mepemeleHuu. ['paduyeckoe mpeacTaBieHrne pabOTHI
CHJIBI.

MOIIHOCTH CUJIBI.

Kunetnueckast sHeprusi MaTepuaibHOM TOYKH. Teopema 00 M3MEHEHUM KHHETHYECKOW SHEPrHH
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MaTepHaIbHON TOYKH.

[loTeHuumanbHble U HeMOTeHIMaNbHbIe cuiibl. [loTeHunanbHas sHeprus. [loTeHuManbHas SHEPrus
yrpyro nehopMUpPOBaHHON MpyxHUHBL. [loTeHnManpHas SHEprus Tejaa B OJAHOPOJHOM TI'PaBUTALIMOHHOM
nosie. [loTeHumanpHas sHEprus Teja B rPaBUTAMOHHOM I10JI€ OJHOPOIHOTO I1apa (BHYTPU W BHE LIapa).
Bropas kocMuueckasckopocts. TpeTbs KocMHUecKasi CKOPOCTb.

CBs13b paGOTBI HCIIOTCHIMAJIBbHBIX CHUJI C UBMCHCHHUECM MEXaHUYEeCKOMH SHEPruu CUCTCMbI TCII. 3akoH
COXpaHCHUA MEXaHHYECKOM OHECPIHUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHeHue bepHymnu Ui uaeanbHOM OJKUAKOCTH Kak CIEACTBHE 3aKOHAa COXPAaHEHHUs
MEXaHUYECKON IHEPTHH.

TexHHUYeCKHue YCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JBUKCHHE DPAKET, BOAOMET, KONED,
NPY>KUHHBIA THCTOJIET, THPOCKOI, (PUTYpHOE KaTaHHE Ha KOHbKaX.

JemMoHCTPAaLMM
3aK0oH COXpaHEHMS UMITYJIbca. PeakTHBHOE JIBH)KEHHE.

H3mepenrie MOITHOCTH CHUJIBI.
W3MeHeHne 3HepIruu Tena Ipy COBEPUIEHUH PabOThl.

Bzaumnbie IMpCBPaIlICHUA KHHETUYECKOH M MOTEHIMAILHOMN BHCpFI/Iﬁ 1810)41 HeﬁCTBHH Ha TCJIO CHIJIbI
TAKCCTHU U CHUJIbI YIIPYTOCTH.

COXpaHeHI/IC OHCPI'MH IIpHU CBO60,Z[HOM IHaacHuu.

YYeHUuYeCcKMuy SKCIepPHUMEHT, JiabopaTopHEe paboThl, HOPaKTUKYM
N3mepenne umirynbca Tesa 1o TOpMO3HOMY ITYTH.

I/I?,MepeHI/Ie CHJIbl TATH, CKOPOCTU MOJICIA 3JICKTpOM06I/IJI$I U MOIIHOCTHU CHUJIBI TATH. CpaBHeHI/Ie
HU3MCHCHUA UMITYJIbCA TCJIa C UMITYJIbCOM CHUJIBI.

HccenenoBanue coxpaHeHUs MMIYJbCa MPU YIIPYTOM B3aWUMOJEHCTBHU. MI3MEpeHNe KMHETUYECKON
SHEPIUHU Tejla 110 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHUs MOTEHIHAIbHON SHEPruH MPYKUHBI C pabOTON CHIIBITPEHUS.

Onpenenenue paboTs! CHITBI TPEHUS TPU ABMXKEHUH TeJla O HAKJIOHHOMU MJIOCKOCTH.
Paznen 3. MogekynsipHasi pu3uka u TepMOAMHAMHUKA

Tema 1. OcHOBBI MOJIEKYJ/ISIPHO-KHHETHYE€CKOH TeOpHH

OcCHOBHBIE TOJOXKEHUSI MOJIEKYIIpHO-KuHeTHuecko Teopun (MKT), ux omnbiTHOe 0OOCHOBaHHE.
Huddys3usa. bpoyHoBckoe nBukeHue. XapakTep IBUKEHHUS U B3aMMOJAEHUCTBUS YacTull BeulecTsa. Monenu
CTPOEHUSI Ta30B, )KUIKOCTEH U TBEPIBIX TENH OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3TUX MOJENEi.
Macca u pazmepsl Mosekyi(atomoB). Konmndectso BemiectBa. [locTtosHHas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u criocoos! e€ uamepenus. llkana remneparyp Llenscus.

Mopenbs uaeanbHOTO Ta3a B MOJICKYJISIPHO-KMHETUYECKOW TEOPHUM: YACTHUIIBI Ta3a JBUKYTCS
XA0THYECKHU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3zoBeie 3akoHBl. YpaBHeHne MenpaeneeBa—Kmaneiipona. AOcomroTHas Temreparypa (Imkaia
temriepatyp KenbBuna). 3akon [lansTona. M3ompoiieccsl B U€albHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BeniecTBa. [ padguueckoe npeacTaBiIeHUENn30IIPOLIECCOB: H30TEpMa, U30X0pa, 300apa.

CBsi3b MEX/y JaBJICHUEM M CpEJIHEH KHHETHUECKOW OSHEPrHel IOCTYMaTeIbHOTO TEIUIOBOTO
JBIDKEHUST MOJICKYJ HICaTbHOrO ra3a (OCHOBHOE YpaBHEHHME MOJIEKY/SIPHO- KHHETHYECKOW TEOpUH
HJICaTbHOTO rasa).

CBs3b  a0COJIFOTHOM TEMIEPaTyphl TEPMOJMHAMHUYECKOW CHCTEMBI CO CPEIHEH KHHETHYECKOU
3H€pI‘H€fI MOCTYMATCIILHOTO TCIIJIOBOTO ABUKCHUSA eé qacTul.
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TexHuuyeckue ycTpoHCTBa U TEXHOJIOIMUYECKHE MPOLECChl: TEPMOMETpP, OapoMeTp, MOIydeHHE
HaHOMAaTEpHAaJIOB.

JleMoHCTRAaLIMH
Mopnenu qBUXEHHS YacTHIl BeliecTBa.Moieb OpOYHOBCKOTO JIBUKCHHUS.

Buneopomnuk ¢ 3anmmuchio peaabHOTro OpoyHOBCKOTO JMBIOKeHHS. J{nddy3us KuakocTen.
Mopenb onbita LTepHa.

[TputspkeHne MoseKyl.

Mogenu kpucTamudeckux pemérok. Habmroaenue u uccienoBanmne H30MpoieccoB.

YyeHMYeCcKuy SKCHepuMeHT, JjiabopaTopHEe paboThl, NPAKTHUKYM
HccnenoBanue mpoliecca YCTAHOBJICHHS TEIJIOBOTO PABHOBECHS MPHU TEIJIOOOMEHE MEX Ty TOpsIeii
U XOJIOTHOUM BOJOM.

M3y4eHue n30TepMU4ecKoro npoiecca (PeKOMEHJ0BaHO MCIIOIb30BaHUE [IU(PPOBOIL J1a00paTOPHN).

W3ydyeHue wu30XopHOro mporecca. M3yuenue wu3obapHoro mporuecca. [IpoBepka ypaBHEHUS
COCTOSIHUSI.

Tema 2. Tepmoannamuka. TenioBbie MalIuHbI

Tepmonunamuueckass (TZl) cuctema. 3agaHue BHEUIHUX YCJIOBHH [UJIi TEPMOJAMHAMHYECKOM
cucTeMbl. BHemHrue n BHyTpeHHUE mapameTphl. [lapameTpbl TepMOAUMHAMUYECKON CHCTEMBI KaK CpelIHUe
3HAYEHMS BEJIMYMH, ONMUCHIBAIOIINX €ECOCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyJIeBoe Ha4daJI0 TCPMOJNHAMUKHU. CaMOHpOI/ISBOHBHaH peiaaKcanusa TepMOHHHaMquCKOﬁ CHCTCMbI
K TCIIJIOBOMY PaBHOBECHUIO.

Mogenp nmaealpHOro raza B TEPMOJMHAMUKE — CHUCTEMAa YpaBHEHMI: ypaBHeHue MeHJeneeBa—
Kitanelipona n BeIpak€HHE Ui BHYTPEHHEW HEPruu. YCIOBUS NPUMEHMMOCTH 3TOW MOJEIMU: HU3Kas
KOHLIEHTpALUsl 4acTUll, BBICOKME TeMIlepaTyphl. BblpakeHue i1 BHYTPEHHEH SHEPruu OJHOATOMHOIO
UJCAIBHOTO ra3a.

KBasucratnieckue 1 HeCTaTUUECKHE IMPOLECCCHI.

OnemeHTapHas pabota B TepMoauHamuke. Borunmcinenue pa®oTsl 1o rpaduky mnpoiecca Ha pPV-
auarpamme.

Tennonepenaya Kak crocod W3MEHEHUsI BHYTPEHHEH 3HEPIMM TEPMOAMHAMHUYECKOM cucTembl 0e3
coBepuieHHst paboTbl. KOHBEKIM, TEMIONPOBOAHOCTD, U3ITyUEHHE.

KomnuectBo temnorel. TemnoémkocTh Tena. YaenabHass W MOJSPHAs TEIIOEMKOCTH BEIIECTBA.
VYpaBHenue Maitepa. VYpaenpHas TemiaoTra CropaHus ToOmuMBa. Pacu€r konuyecTBa TEIUIOTHI MPH
terionepenaye. [lonsatue 06 agnabaTHoM mporecce.

I[TepBbIii 3ak0H TepMoanHAMUKHU. BHyTpeHHss sHeprus. KonuuecTBo TemaoTsl U paboTa Kak Mephbl
W3MEHEHUs BHYTPEHHEN YHEPTUN TEPMOJINHAMUYECKONW CHCTEMBI.

BTopoil 3akoH TepMOAMHAMUKH I PaBHOBECHBIX IPOIECCOB: 4Yepe3 3aJaHHOE PaBHOBECHOE
COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOIUT €AUHCTBEHHAs annabarta. AOCOMIOTHAS TeMIeparypa.

Bropoii 3aK0H TepMOAMHAMHKY JJIi HEPAaBHOBECHBIX MPOIIECCOB: HEBO3ZMOXKHO MepeiaTh TEIJIOTYy
oT OoJiee X0JI0JHOTO Tena K 6osee Harperomy 0e3 komneHncauuu (Knaysuyc). HeoOparumocTs mpupoiHbIX
MPOLIECCOB.

[Tpuniune! neiictBus TernoBbix MamnH. KIT/{.Makcumanbnoe 3nauenue KII/I. [{ukn Kapno.

DKOJIOTMYECKUE AaCHEeKThl HCIOJNb30BAaHUS TEIUIOBbIX JBuUrareneil. TemioBoe 3arpsi3HEHHE
OKpY>KaroIleu cpebl.

TexHUYECKHUE YCTPOMCTBA W TEXHOJIOTUYECKUE TMPOLECCHI: XOJOMWUIbHHUK, KOHIHUIIHOHED,
IM3CIbHBIA W KapOIOpaTOpHBIA JBHUTATEIH, TapoBas TYpOMHA, TOIYYCHHUE CBEPXHHU3KHX TEMIIEpaTyp,
YTUJIU3alnusa «TCILIIOBBIX» O0TXO0OA0B C HUCITOJIB30BaAHUEM TEIIJIOBOI'O Hacoca, yTruiav3anus
OMOOPTaHMYECKOTO TOIUIMBA I BBIPAOOTKH
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«TETJIOBON» U 3JIEKTPOIHEPTUH.

JleMoHCTORAaLIMM
W3menenune temMneparypsl pu aauadaTudaeckoM pacirpernn. Bo3aynHoe orHuBo.

CpaBHeHUE yAETbHBIX TEII0EMKOCTEH BemecTB.CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTHUU.
HccnenoBanue aqnabaTHOTO MpoIiecca.
KomnbroTepHble MOIENIN TEIUIOBBIX IBUTATEIEH.

YUyeHMYeCcKuy SKCHepuMeHT, JjiabopaTopHEe paboThl, NPAKTHUKYM
N3mepenne ynenbHOM  TemnoéMkoctu. McecnmenoBanue mporecca  OCTBIBAHMS — BELIECTBA.
HccnenoBanue aanabaTHoro nporecca.

N3yuenue B3aUMOCBSI3M IHEPTUU MEKMOJICKYJISPHOIO B3aMMOACHCTBUS U TEMIIEPATypPbl KUIICHUS
JKUIKOCTEH.

Tema 3. AFpeFaTHLIe coCTOsIHUS BellecTBa. Ma30BbIe nmepexoabl
Hapoo6pa30BaHHe 1 KOHACHCAaI M. I/IcnapeHHe U KUneHue. Y aelbHas TeIjioTa Hap006paSOBaHI/IH.

HaCI)IHleHHI)IG N HCHACBINICHHBIC IIaphbI. KadecTBeHHass 3aBHCHMOCTL INIOTHOCTH H JaBJICHUA
HACBhIIICHHOI'O I1apa OT TEMIICPATYpPhbl, UX HC3aBUCUMOCTH OT 00BéMa HaCbIIICHHOI'O IIapa. 3aBHCHMOCTh
TEMIICPATYPbI KUIICHUA OT AABJICHUA B ) KUAKOCTH.

BnaxHocTb BO3yXa. AOCOIIOTHAS ¥ OTHOCUTEIbHAS BIAYKHOCTD.

Teépnoe temo. Kpucrammmueckue u amopdHbBIe Tena. AHU3OTPONHS CBONCTB KPHCTAJIIOB.
[InaBnenue u Kpuctaum3anus. Y [enbHas TerioTa miasneHus. Cyomumarus.

Hedopmanuu tBEproro tena. Pactsokenue u cxkarwe. Casur. Moayns FOwra.
[Mpenen ynpyrux aedopMaruii.

TennoBoe pacliMpeHue >KUIKOCTeM U TBEPIABIX TeJl, OOBEMHOE U JIMHEHHOE paclIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOaHWI YacTHIl BEIIeCTBA KaK MPUYMHA TEIJIOBOTO pacIIUpeHHs Ten (Ha
KaueCTBEHHOM ypPOBHE).

Hpe06pa30BaHHe OHCPIUU B (I)aBOBLIX nepexonaX.YpaBHeHI/Ie TEIIOBOro OaltaHca.

[ToBepxHOCTHOE HaTsKeHHE. KO3 PUIIMEHT NOBEpXHOCTHOrO HaTskeHUs. KanuispHble sIBIEHHUS.
JlaBneHue noa UCKpPUBJIEHHON MMOBEPXHOCTHIO xKuAKOCTH. Dopmyiia Jlamiaca.

Texumueckne YCTpOfICTBa U TEXHOJOTHYCCKUC TMPOLECCHI: KXUIAKHUC KpHUCTAJIbl, COBPCMCHHBLIC
MaTepuraJbl.

JJeMoHCTRAaLIMM
TermoBoe pacimpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kunenue IIprU MOHUKCHHOM J1aBJICHUH. I/I3MepCHI/Ie CHJIbI MTOBCPXHOCTHOI'O HATAKCHUA.
ONEBITH ¢ MBIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanuisipasie sSiBJICHHS.

Monenu HeHbIOTOHOBCKOM XKUIKOCTH.CIIOCOOBI M3MEPEHUS BIAYKHOCTH.

HccenoBanvie HarpeBaHUs M TUTABJICHUS KPUCTAJUTMYECKOTO BerecTBa. Bubl gedopmarimii.
Habmronenue maneix nedopmanui.

YYeHUYeCcKMU SKCHePUMEHT, JiabopaTopHEe paboThl, HOPaKTUKYM
N3ydeHune 3aKkOHOMEpPHOCTEW MCIAapeHus KUAKocTel. I3MepeHne yaenbHOW TEIJIOThl IUIaBICHUS
JIbJIA.

N3ydeHne CBONCTB HACHIIIEHHBIX MTAPOB.
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W3mMepeHune abCoMOTHOM BIa)KHOCTH BO3/1yXa U OLIEHKA MacChl MapOBB IOMEILEHHUH.
N3mepenue kodpduireHTa noBepxXHOCTHOTO HaTshKkeHus. M3mepenne moyns FOnra.

HccnenoBanue 3aBUCHMOCTH JiehopMaIiii pe3suHOBOTO 00pasiia OT MPUII0KEHHOWK HEMY CHITBI.
Pa3nen 4. DiaekTpoanHaMuKa

Tema 1. DnexkTpuueckoe mose

OnexTpu3anus Teln U €€ MposABIeHUA. DIEKTPUYECKUN 3apsia. [IBa BUIa 2JIEKTPUUECKUX 3apsAOB.
IIpoBOAHMKYM, IUAIEKTPUKA U TOJYNPOBOAHUKH. OJIEMEHTApHBIM 3JIEKTPUYECKUH 3apsn. 3aKkoH
COXPAHEHHUS NIEKTPUYECKOTO 3apsiaa.

BsaumoneiictBue 3apsanoB. Toueunslie 3apsaabl. 3akoH Kyrnona. Dnexkrpuueckoe nose. Ero aeiicrsue
Ha JIEKTPUUECKHUE 3apsIbI.

Hanpspxéaaocts 3nexTpudeckoro noist. [Ipo6uslit 3apsia. JInHuN HanpsHKEHHOCTH 3IEKTPUIECKOTO
noJi1. OJHOPOIHOE ANEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh  3JEKTPOCTATHUECKOro Mojis. Pa3HOCTh NOTEHLUMANIOB U HalpsKEHHE.
[ToreHnuaneHast SHeprus 3apsiia B 3JeKTpocTaTHuecKoM moJje. IToTeHiuan 31eKTpocTaTHUecKoro MoJs.
CBsi3p  HanpsKEHHOCTH TMOJS M PasHOCTU IOTEHIMAIOB Ui  3JEKTPOCTATHYECKOro Imoust (Kak
OJTHOPOJIHOT'O, TaK U HEOJHOPOJIHOTO).

IIpuHnun cynepnosuuuu sieKkTpuueckux mnosei. Ilone todeunoro 3apspa. Ilone paBHOMepHO
3apsbkeHHOU cepsl. [lone paBHOMEpHO 3apsKeHHOro Mo 00bEéMY miapa. Ilone paBHOMEpHO 3apsKEHHOU
OCCKOHEYHOW IIOCKOCTH. KapTHHBI JUHWA HANPsHKEHHOCTH JTHX IMOJIGH W AKBHUIIOTECHIIHAIBLHBIX
IMOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUIECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3aPSJIOB.

JM3IeKTpUKY B 3JIEKTPOCTATUYECKOM ToJie. J{ManeKTpuuecKkas IpOHUIIaeMOCThBEIECTBA.
Konnencarop. D1ekTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh TNIOCKOTOKOHICHCATOPA.
[TapannensHoe coeHeHUE KOHAeHcAaTOpOB. [locnenoBaTebHOE COETMHEHUEKOHIEHCATOPOB.
DHeprus 3apsHKeHHOT0 KOHICHCATOPA.

JIBrKeHME 3apsHKEHHON 4acTULBI B OAHOPOJHOM JIEKTPUYECKOM Tojie. TexHudeckue ycTpoucTaa
U TEXHOJIOTMYECKHE IPOLECChl: NIEKTPOCKOI, JIEKTPOMETP, NIEKTPOCTATUYECKAs 3allUTa, 3a3eMIICHHE
3JIEKTPONPUOOPOB,KOHAEHCATOPBI, reHeparop Ban ne I'paada.

JleMoHCTRAaLIMM
VYeTpoicTBO M IPUHLMI JE€HCTBUS AIEKTPOMETPA. DIEKTPUUECKOE TOJIE 3aPSyKEHHBIX IAPUKOB.

DNEeKTpUUECcKOe MOoJIe ABYX 3apsyKEHHBIX IJIACTHH.
Monens anekTpocTaTudeckoro reaeparopa (Ban ne I'paada).IlpoBogHNKY B 37IEKTpHYECKOM TOTIE.
DJIEKTpOCTAaTUUYECKAs 3alUTA.

VYerpoiicTBO M I€MCTBHE KOHJIEHCATOpa IMOCTOSIHHOM W MEPEeMEHHOW EMKOCTHU. 3aBUCHUMOCTh
AJIEKTPOEMKOCTH TUIOCKOT0 KOHAEHCATOpa OT IUIOMIAIN MIACTHH,

pacCTodHud MEKAY HUMU U ﬂHBHCKTpHQCCKOﬁ IMPOHUITACMOCTH.

DOHeprus NEeKTPUYECKOro MOJI 3apsHKEeHHOTo KOHJIeHcaTopa. 3apsika M pa3psaka KOHIeHcaTopa
4yepes pe3ucTop.

YYeHUYeCcKMU SKCHePUMEHT, JiabopaTopHEe paboThl, HOPaKTUKYM
OrneHKa CUJT B3aUMOJICHCTBUS 3apsKEHHBIX TEJl.

HaGnronenne mnpeBpaleHuss JHEPrUU  3apsDKEHHOTO  KOHJIGHCATOpa B DHEPTUI0 W3IIYYCHHS
CBETOUO/IA.

N3ydenune npoTekanus TOKa B LEMH, COAEPKAIIEH KOHICHCATOP.
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Pacnipenenenne pa3sHOCTH TNOTEHIUAIOB (HAMpPSDKEHUs) NPU  TOCIEI0BATEIbHOM COEIUHEHHUH
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHACHCATOpa 4EPE3 PE3UCTOP.

Tema 2. IlocTOAHHBIN 3JIeKTPUYECKHI TOK

Cuita Toka. IlocTossHHBIN TOK.

VYcnoBus CymecTBOBaHMs MOCTOSHHOTO 3JIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Hanpsioxenne U u D/1C.

3akoH OMa /17151 yyacTKa LIETH.

:‘)J'IGKTpI/ILIeCKOC COIIPOTUBJICHUC. 3aBHCUMOCTh COIIPOTHUBJICHUA OAHOPOJHOI'O MPOBOJHHUKA OT €TI0
AJIMHBI U TUI0IIaAn MMOIEPECUYHOTO CCUCHUS. Y aenbpHOE COIIPOTUBJICHUEC BCIICCTBA.

ITocnenoBarenbHOE, MAPAIIEIIBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB. PacyéT pa3BeTBIEHHBIX
anekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora snekrpuueckoro Toka. 3akon Jxoymns—Jlenma.
MOIIHOCTD 3JIEKTPUYECKOTO TOKA. TEIIoBast MOIHOCTh, BBIAEISEMAs HA PE3UCTOPE.

OJC u BHYTpEHHEE COIpPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma Juis TMOJNHON (3aMKHYTO)
3JIEKTPUYECKOM 1enu. MOIHOCTh HCTOYHHKA TOKa. KOpOTKOE 3aMbIKaHHE.

KOHHGHC&TOp B IICIIK ITIOCTOAHHOI'O TOKA.

TexHuueckrne yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHI: aMIIEPMETP, BOJBTMETpP, PEOCTAT,
CUETUHK DJICKTPUYECKON SHEPTUMU.

JJeMoHCTRAaLIMM
HN3mepeHne cuibl TOKAa U HANIPSIKEHHUS.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHUJIbI TOKa OT HAIPSXKCHUA JIA PE3UCTOpPA, JJaMIIbIHAKAJIMBAHUA U
CBETOAHOA.

3aBHUCHMOCTh COMMPOTHUBJICHUA HTUJIMHAPHUYCCKHUX MPOBOAHHUKOB OT JJIMHBI, INJIOIIAAU MONICPEYHOIO
CCUCHUA U MaTCpUaJia.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOKa OT COIMMPOTHUBJICHUA NPHU NOCTOSHHOMHAIIPSAKCHUU.

ITpsimoe  m3mepenune OJIC. KopoTkoe 3aMblkaHHE TalbBaHUYECKOIO DJJIEMEHTa U OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bl coeTMHEeHNs1 ICTOUHUKOB Toka, DJIC GaTapeil.
HccnenoBanne pa3HOCTH MOTEHIMAIOB MEX/1y IMOTI0CAMH UCTOYHUKA TOKA OT CUJIBITOKA B IIETIH.

YYeHUuYeCKMuy SKCHEPUMEHT, JIabopaTopHEe paboThl, HOPaKTUKYM
HccenenoBanue CMEIIAHHOTO COEIMHEHMS PE3UCTOPOB. M3MepeHHe yaelbHOro CONPOTHBIICHMS
IIPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsOKEHHS JAJIS JIaMITbl HaKaJWBaHUS. Y BeIMYCHHE
npejena u3MepeHus amnepmerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTpEHHETO COMMPOTUBIICHUSI UCTOYHUKA TOKA.

HccnenoBanue 3aBHCHMOCTH BI[C TaJIbBAHUYCCKOTO DJJIEMCHTA OT BPEMCHU IIPpU KOPOTKOM
3aMbIKaHUHU.

HccenenoBanne pa3sHOCTH OTEHIIMAIOB MEK T IIOJIF0CAMUA UCTOYHHMKA TOKA OT CUJIBITOKA B LIETIH.
HccnenoBanne 3aBUCUMOCTH ITOJIE3HOW MOITHOCTA UCTOYHHUKA TOKA OT CHJIBI TOKA.
Tema 3. Toku B pa3IMYHBIX cpeaax

OnekTpuyeckas MPOBOAUMOCTh PA3JIMYHBIX BEUIECTB. OJEKTPOHHAs MPOBOAMMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBJICHUS] METAJIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.
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DNIeKTpUUIECKHil TOK B Bakyyme. CBONMCTBA 3JIEKTPOHHBIX ITydkoB. [TomynpoBoaanku. CobcTBeHHAsS
" IpuMECHas IMpPOBOAMMOCTD IMOJIYIIPOBOJHUKOB.

CgoiicTtBa p—N-niepexosa. [lomympoBogHUKOBBIE PHOOPHI.

DNEKTPUUECKUH TOK B AIEKTPOJIUTAX. DIEKTPOIUTHUECKAS JUCCOLIUALMS.
OnekTponn3. 3akoHbl Dapanes 1 3JIEKTPoIu3a.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBII U HECAMOCTOSITENbHBIN pa3ps.
Pa3nuuHble TUIIBI CAMOCTOATENBHOTO pa3psna. Monuus. [1nazma.

TexHuueckue ycTpoHCTBa U IPAKTUYECKOE NPUMEHEHHE: Ta30pa3psiiHbIE JIAMIIbl, 3JEKTPOHHO-
my4yeBasi TpyOKa, MOJYIPOBOJAHUKOBBIE IPUOOPHI: U0, TPAH3UCTOP, GOTOAUO, CBETOIUO/, TallbBAHUKA,
paguHUpOBaHUE MEH, BHIIJIABKA ATFOMUHHUS, SJIEKTPOHHAS] MUKPOCKOIIHSL.

JemMoHCTPAaLMM
3aBUCHUMOCTH CONPOTHUBJICHUSI METAJJIOB OT TeMIiepaTypbl. [IpoBOIMMOCTE 31E€KTPOJIUTOB.

3akoHsbI anekTponusa Papanes.
HckpoBo pa3psia 1 IpOBOJUMOCTB BO3yXa.
CpaBHeHue MPOBOJUMOCTH METAJUIOB U MOJIYIIPOBOAHUKOB.OJHOCTOPOHHSS IIPOBOJAUMOCTD IHO/A.

YYyeHUuYeCcKMuy SKCIepPHUMEHT, JiabopaTopHEe paboThl, HOPaKTUKYM
Hab6nronenue snexkrposmsa.

M3mepeHue 3apsiaa 0HOBAICHTHOTO HOHA.

HccnenoBanue 3aBUCHMOCTH COIPOTHBIICHUS TEPMOPE3UCTOpPA OT TeMmIieparypbl. CHATHE BOJBT-
aMIIEPHOM XapaKTepUCTUKHU AUOJA.

Du3n4ecKnil MPAKTHKYM

CnocoObl  u3MepeHHs: (PU3MUECKUX BEJIWYMH C HCIIOJIb30BAHMEM AaHAJIOTOBBIX M IU(POBBIX
U3MEPUTENbHBIX NMPHUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CUCTEM. AOCOIIOTHBIE M OTHOCHTEIbHBIE
MOTPEIIHOCTH U3MepeHui pu3nyeckux BeanyuH. OLeHKa IPpaHull TOTPEIIHOCTEN.

[TpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIIEAOBAaHUIM 3aBUCUMOCTEH (DU3UUECKUX BEIHYUH,
IpOBEpKa TMPEAJIOKEHHbIX Tunore3 (BbIOOp M3 pPabOT, OMHUCAHHBIX B TEMAaTHYECKUX pa3Jienax
«YYeHNUECKHI SKCTIEPUMEHT, J1a00paTOpHbIe pabOThI, TPAKTUKYM).

Me:xnpeamerHblie CBA3U

W3yuenne kypca ¢usukun yroyonéHHoro ypoBHs B 10 kiacce ocCymecTBisieTcs ¢ y4E€TOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBS3€ll C KypcaMHM MaTeMaTWKH, OMOJOrMM, XMMHUH, reorpadpuu H
TEXHOJIOTHUH.

MesicnpeOmemHuovie nOHAMUA, C6A3AHHDBIE C U3YUEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA: SBIICHHUE,
Hay4HbIil (akr, rumore3a, ¢u3nMUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHNUE, OSKCIIEPHMEHT,
MOJIETTUPOBAaHUE, MOJIENIb, H3MEPEHUE, MOTPEIIHOCTH H3MEPEHUI, U3MEepUTEIbHBIE MPHOOPHI, IH(poBas
naboparopus.

Mamemamuxa: Pemenve cuctemsl ypaBHeHuil. JIuneilHas ¢yHnkius, napa0ona, rumep6oia, Ux
rpadguku U cBoicTBa. TpuroHoMmerpudeckue (YHKIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M X MPOEKIIMU HA OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozusa: MexaHndeckoe JBWKEHHUE B KUBOU mpupone, nuddys3us, 0CMOC, TEII000MEH KUBBIX
OpPraHHU3MOB, TEIUIOBOE 3arpPsi3HEHUE OKPYXKAIOUIEH Cpellbl, YTUIH3AIUs OMOOPTraHUYeCKOro TOIUTHBA IS
BBIPAaOOTKH «TEIIOBOW» M 3JIEKTPOIHEPTUHU, MOBEPXHOCTHOE HATSXKEHUE U KalWUIApHBbIE SIBICHHS B
IIPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KUBOU IIPUPOLE.

Xumusn: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHE ATOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, MOJIydeHHe HaHOMATepuajoB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEH M Ta30B, KUIKUE
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KpucTaljibl, 3JICKTPUYCCKHC CBOMCTBaA MCTAJUIOB, OJJICKTPOJIHUTHYCCKAasA AJUCCOOMalusd, TaJlbBaHWKa,
QJICKTPOHHAsA MUKPOCKOITHA.

Teozpaghus: B1a)XHOCTH BO3lyXa, BETPbl, 0apOMETp, TEPMOMETP.

Texnonozcua: tnpeoOpa3oBaHME [BUKEHUH C MHCIOJIB30BAHMEM MEXAaHU3MOB, YYET CYXOro H
KHUJIKOTO TPEHUS B TEXHHMKE, CTATMUECKUE KOHCTPYKLUMHU (KPOHIUTEHH, pelerdyaTsle KOHCTPYKILIHN),
HCIOJIb30BAHNE 3aKOHOB COXPAHEHHUS MEXAHWKH B TEXHMKE (TMPOCKOIN, BOJOMET MU JIPYrHe), IBUraTellb
BHYTPEHHEIO CropaHus, IapoBas TypOWHA, OBITOBOM XOJOIWIBHUK, KOHAWULUOHEP, TEXHOJOTHH
IMOJIydCHHA COBPCMCHHBIX MATCpHaJioOB, B TOM YHCJIC HaHOMATCpHaJlOB, W HAHOTCXHOJIOI'HH,
JIEKTPOCTaTUYECKasl 3alIuTa, 3a3eMJIeHHe JIEKTPOIIPUOOPOB, ra3opaspsHble JaMIIbI,
MOJTYITPOBOTHUKOBBIE IPUOOPHI, raJIbBaHUKA.

11 KUIIACC

Paspgen 4. ONeKTpOOMHaAMMKA
Tema 4. MarauTHoOe€ HoJIe

B3auMozeiicTBuE MOCTOSIHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHoe mnose. Bekrtop
MarHuTHOM MHAYKIMU. [[pyHIMD Cyneprno3uuuy MarHUTHBIX 1oJIed. JIMHMY MarHUTHOW MHIYKIUU.

MarnuTtHoe 1ose MPOBOAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKUU KPYrOBOro BUTKA). OMBIT
Opcrena.

Cwita Amniepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE W MOJYJb. J[BHKeHUE 3apsyKEHHOW 4YacTULbI B OJHOPOJHOM
MarHuTHOM noJie. PaGota cunsl Jlopenua.

MarnutHoe nosue B Bemectse. eppoMarHeTuky, napa- U JTHaMarHeTUKH.

TexHu4yeckue yCcTpoucCTBa U TEXHOJOTMYECKHE IPOLIECChl: NPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
AJIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP, MEKTPOABUTaTENb SIKOOU, YCKOPUTENIN 311€MEHTAPHBIX YACTHII.

JleMoHCTORAaLIMM

Kapruna nuHMA HMHAYKIMHA MarHUTHOTO IMOJISA TOJOCOBOTO M IMOJKOBOOOPAa3HOIO MOCTOSHHBIX
MarHuTOB.

KapTuHa 5IMHUH MarHMUTHOM MHIYKUUHU NOJI JUIMHHOIO MpPSIMOTO IPOBOJHUKA W 3aMKHYTOIO
KOJIBLIEBOT'O ITPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumopeicTBue JByX NPOBOJHUKOB ¢ TOKOM.Cuita Ammepa.

[evictBue cumbl JIopeH11a Ha MOHBI 3JIEKTPOJIUTA.

HaOGnronenue BYOKEHUS MMydKa 3J€KTPOHOB B MArHUTHOM TOJIE.

[TpuHIMN AEHCTBUS JIEKTPOU3IMEPUTENIBHOIO MPUOOpPa MAarHUTOAIEKTPUUECKONCHCTEMBI.

YYeHUuYeCKMUy SKCHEPUMEHT, JIabopaTopHEe paboThl, HOPaKTUKYM

HccnenoBanue  MarHUTHOIO — IIOJISL  NOCTOSIHHBIX — MarHuToB.  lcciemoBaHume — CBOWCTB
(beppoMarHeTUKoB.

HccnenoBanue NeicTBUS MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TokoMm.M3mepenue cuiibl Ammepa.

W3y4eHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

OrnpeneneHre MarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHMS CHIIBI AMIIEpA.

Tema 5. D1eKTPOMArHUTHASI MHAYKIMS

SIBnenne snexTpomMarHUTHOW MHAYKIMH. [IoTOK BexkTopa MarHuTHOM MHAYKIMH. DJ[C MHIyKIHH.
3akoH 31ekTpoMaruuTHoM nHaykuuu ®apanesd. Buxpesoe anexkrpuueckoe noise. Toku Dyko.

OJIC uHIYyKIIMU B TPOBOJIHUKE, IBHXKYIIEMCS] B OTHOPOJHOM MarHUTHOM moJie.IIpasuno Jlenna.

NuayktrBHOCTh. KaTylllka MHAYKTUBHOCTH B LIENIH IOCTOSIHHOTO TOKA. fIBJIEHNE CaMOWHIYKIIMH.
OJ1C caMOMHIYKIIUH.

OHeprus MarHUTHOTO NOJI KaTYIIKH C TOKOM.DJIEKTPOMAarHUTHOE TOJIE.

TexHu4eckne yCTporWCTBa U TEXHOJIOTMYECKUE MPOIECCHI: UHAYKI[MOHHAS [1€4Yb, COJIEHOM, 3alIUuTa
OT JIEKTPU3ALNHU TEJ IPU JBUKEHUHM B MATHUTHOM 110J1€ 3EMJIN.

JeMoHCTRAaLIMHM
Habnronenue siBieHus 31eKTPOMarHUTHON HHIYKITUH.

Uccnenosanue 3apucumoctu IJ1C MHIYKIUHU OT CKOPOCTH U3MEHEHUS MAarHUTHOTOITOTOKA.

IIpaBuno Jlenna.
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[Tanenne MarauTa B A IIOMUHUEBOM (MEIHOW) TpyOe. SIBIIeHHEe CaMOMHTYKITHH.
Hccnenosanue 3aBucumoctd J/1C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHUS CUIIBITOKA B LIEMH.

YUyeHMYeCcKuy SKCIEepUMMeHT, JjiabopaTopHEE paboThl, HNPAKTUKYM
UccnenoBanue sBJICHHS SIEKTPOMArHUTHOM WHAYKIUU. OmnpeneneHne HHAYKIUU BUXPEBOTO
MarHuTHoro noiis.MccnenoBanue sSiBICHUS] CAMOUHTYKLIUH.

COopka MoJIeNH JIEKTPOMArHUTHOTO TeHepaTopa.
Paszngea 5. Kosie0anus 1 BOJIHBI

Tema 1. Mexannuyeckune KoJ1e0aHus
Kounebarenbuasa cucrema. CBOOOIHBIE KOJIEOAHUS.

['apmonnueckue kosnebOanusa. Kunemartmdyeckoe M JUHAMHYECKOE ONKMCAHHE. DHEPreTUYECKOE
onucaHue (3aKOH COXPAaHEHMs] MEXaHWYECKOW »HHepruu). BbIBOJ JIHHAMHYECKOTO  OMUCAHUSA
FapMOHHYECKHUX KOJIEOaHUI U3 UX YHEPreTHUECKOT0 M KHHEMATHUYECKOTO OMKUCaHUSI.

Ammumatyna u  (daza xonebanuii. CBsi3b  aMIUIMTYIBl KOJEOAHMH WCXOMHOW BEIWYHMHBI C
aMIUTUTY/IaMU KoJieOaHull €€ CKOPOCTH U YCKOPEHHSL.

[lepmon wm wyacrota konebanuii. Ilepmon MambIX CBOOOAHBIX KOJeOaHMH MaTeMaTHYECKOTO
MasTHUKa. [lepuon cBO6OAHBIX KOJIeOaHU TPY)KMHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux Kosnebdanusx. Beinyxnennsie koneOanus. Pezonanc. PesonancHas kpusasi.
Bnusiaue 3aTyxaHus Ha BUJI PE30HAHCHOM KpUBOM. ABTOKOJIE0aHHUS.

TexHu4yecknue yCTporuCTBa U TEXHOJIOTUUECKHUE TTPOLIECCH: METPOHOM, YaChl, Kauesu, My3bIKaJbHbIE
HWHCTPYMEHTBHI, ceiicMorpad.

JJeMoHCTRAaLIMM
3amnuch Ko1edaTeIbHOrO ABIKEHUS.

Ha6J'IIOI[eHI/IC HE3aBUCUMOCTH IIEPpUOJa MAJIbIX KoJIeOaHM T'py3a HA HUTUOT aMIUJIMTY/bI.

HccnenoBanue 3aTyxawomuxX KOJICOAHWM M 3aBUCHMOCTH TIEpHOJa CBOOOIHBIX KOJIEOAHHW OT
CONPOTHUBIICHUS.

HccnenoBanue kojaeOaHUi Ipy3a Ha MAaCCUBHOM NMPYXHUHE C 1EIb0 (HOPMUPOBAHUAIPEICTABICHUN
00 uaeanbHOM MOENN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHHs PHEPruu MpH KolebaHUAX Tpysa Ha mpyxune. MccrnenoBaHnue BBIHYXICHHBIX
KOoJIcOaHuM.

HaGnronenue pe3onanca.

YdeHuYeCKmMyl SKCHEePUMMEHT, JabopaTopHEe pabOoThl, HNPAKTUKYM
W3mepenune mnepuoja CBOOOJHBIX KOJ€OAHHWN HUTSHOTO W NPYKMHHOTO MasTHUKOB. M3ydeHue
3aKOHOB JIBMKEHUS Tela B X0JIe KojeOaHHi Ha YIPpyroM Io/iBece.

W3ydeHue ABMKEHUS HUTAHOTO MasiTHUKA. [IpeoOpa3oBaHuie SHEPrUM B IPYKMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTyXaromux kojebaHuid. VMccienoBaHne BBIHYXICHHBIX
KOJIcOaHUM.

Tema 2. D1eKTPOMAarHUTHBIE KOJIe0AHUA

Konebatenbubiit KOHTYp. CBOOOHBIE 37IE€KTPOMAarHUTHbIE KoJIeOaHUs B UEaTbHOM KOJIeOaTeTbHOM
koHType. @opmyna Tomcona. CBs3b aMIUIMTYABI 3apsia KOHACHCATOpA C aMIUIATYION CHJIBI TOKa B
KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEeHUs YHEPTHH B UI€aTbHOM K0Ie0aTeIbHOM KOHTYpE.
3aryxarolye 3JIeKTpOMarHuTHbIE KosieOaHusl. BeIHyXIeHHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHMUS.

ITepemeHHbII TOK. MOIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE U JAEHCTBYIOLIEE 3HAUEHUE CHUJIBI

49



TOKa ¥ HANpPsOHKEHU IPU pa3NuyHON popMe 3aBUCUMOCTH NTEPEMEHHOTOTOKA OT BPEMEHH.

CuHyconJalbHbIN NIEPEMEHHBIN TOK. Pe3ncTop, KoHAEHCATOp U KaTyIIKa MHAYKTUBHOCTH B LIETIH
CHHYCOHMJAJIBLHOI0 MEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsHKeHUM.

Wneanbublii Tpanchopmatop. [IponsBoncTso, nepenava u noTpediieHNe 3IEKTPUIECKON SHEPTHH.

OKOJIOTUYECKUE PpUCKM TpU TPOU3BOACTBE 3BIEKTpodHepruu. KynbTypa HCIOIB30BaHMS
3JIEKTPOSHEPTUHU B IOBCEHEBHOM KU3HMU.

TexHmueckne YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLECCHI: BJIGKTpI/I‘leCKI/Iﬁ 3BOHOK, I'€HEpaTop
MEPpEMCHHOTI'O TOKA, JIMHUU JJICKTpOoHCpeaa.

JemMoHCTPAaLMM
CB00OOIHBIE TIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTh 4aCTOTHI CBO6OI[HBIX KoJieOaHHuil OT HHAYKTHUBHOCTHU U éMKOCTI/IKOHTypa.

OcuuorpaMMsl JIEKTPOMAarHUTHBIX KosieOaHuil. I'eHepaTop He3aTyXawoluX 3J€KTPOMarHUTHBIX
KosiebaHui.Mozienb 37eKTPOMarHUTHOTO TeHepaTopa.

BoinyxieHHBIE CUHYCOUIaIbHbIE KOJIEOAHMUS.
Pe3ucrop, karyiika THAYKTUBHOCTH U KOHACHCATOP B LENIH [IEPEMEHHOI0 TOKa.

Pe3onanc nmnpu 1ocCiIenOBAaTEIbHOM COEIWHEHHHM pPE3UCTOpPA, KATyIIKH WHIYKTHUBHOCTH U
KOH/JIEHCATopA.

Y CTpoiicTBO ¥ IPUHIHIT ACUCTBUS TpaHchopMaTopa.Moaens THHAH JIEKTPONepeaayHn.

YYeHUuYeCKMuy SKCHEPUMEHT, JIabopaTopHEe paboThl, HOPaKTUKYM
Nzyuenue tpancdopmaropa.

HccnenoBanue nmepeMEeHHOr0 TOKa Yepe3 MOCIeI0BATEIIbHO COSAMHEHHBICKOHICHCATOP, KATYIIKY U
pe3ucTop.

HaOGnronenue 31eKTpoMarHuTHOIO pe30HaHca.
Hccnenoanue pabOThl HCTOYHUKOB CBETA B LIEMIU IEPEMEHHOTO TOKA.
Tema 3. MexaHn4eckue H 3JIeKTPOMAarHUTHbIE BOJTHBI

MexaHnyeckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie v mpoaoabHbleBoIHBL. [lepros,
CKOPOCTb PAacIpOCTpaHEHMs U JUIMHA BOJHBL. CBOMCTBA MEXaHWYECKUX BOJIH: OTPaXCHUE, NPEIOMIICHHE,
uHTepdepeHus 1 1udpaKius.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Bricota ToHa. TemOp 3Byka. lllymoBoe 3arpssHeHmue
OKpY>KaroIleu Cpebl.

SJIGKTpOMaFHI/ITHHe BOJIHEL. Y CIIOBHSA H3JITYUCHUSA DJICKTPOMArHUTHBIX BOJIH.

» (3
B3anMHuas opreHTanus BEKTOPOB E, Bv B 2JIEKTPOMArHUTHON BOJIHE.

CBoIiCTBa DIIEKTPOMArHUTHBIX BOJH: OTpPaKEHHUE, MPETOMIICHHUE, MOJSPU3ANs, UHTepPEepeHIHs U
aQpakuus.

Mxana OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAardHuTHBIX BOJIHB TCXHUKC U 6BITy.
[IpuHuunel paguocBsizu W TeneBuaAeHUs. Panuonokamus. DIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpY>KaroIleu Cpeibl.

TexHuueckrue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHE: MY3BbIKAJIIbHbIE MHCTPYMEHTHI, pazaap,
paguonpuéMHUK, TeIeBH30p, aHTeHHa, TenedoH, CBU-neup, ynbTpa3BykoBas AHArHOCTHKA B TEXHHUKE U
MEJIUIMHE.

JeMoHCTRAaLIMHM
OO0pa3oBaHre W pacHpOCTpaHEHUE IMOMEPEUHBIX M MPOAOIBHBIX BOJH. KomeOmromeecs Teno Kak
WCTOYHUK 3BYKA.

3aBUCHUMOCTh JJIMHBbI BOJIHBI OT 4YaCTOTHI KOJICOaHHUH. Ha6moz[eH1/Ie OTpaXXCHUA W IPCIOMIICHUA
50



MexaHuueckux BoyiH. Habmionenue uHTepdepeHInrd U AUPPaKIUU MEXaHUYECKUX BOJH. AKYCTUYECKUN
pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHUE.
HaGmroienne cBs3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYION M 4acCTOTOMKOJICOAHUN.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHHE, TOJISIpH3aLus,
mudpakuus, “HTepdepeHus.

Ob6HapyxeHre HHPPaKpacHOTo U yIbTPa(UOIETOBOTO U3TyUYEHUH.

YUeHUYECKMII SKCHIEPHMEHT, JiabopaTOpHEE paboThl, HOPAKTUKYM
N3ydenune napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHue paciipocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. OnTuka

IIpssMoNMHENHOE paclpoCTpaHEHHUE CBETa B OJHOpPOJHOM cpexe. Jlyd cBera.
TodeuyHblit HICTOYHHK CBETA.

OtpaxkxeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeta. [locTpoeHune M300pakeHUH B IUIOCKOM 3€pKalie.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBETa. AOCOJIOTHBIM IMOKa3aTelb MPEIOMIICHUS.
OTHOCHTEINIBHBIN MOKa3aTelb MpeoMiIecHUs. [I0CTOSHCTBO YaCTOTHI CBETAW COOTHOIICHUE JUTUH BOJIH MPU
nepexoe MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHMIy pa3zesia IBYX ONTHUECKUX CPel.

Xon nyueit B npusme. [Jucnepcus ceera. CinoxHbli coctaB Oenoro ceeta. L{Ber.
ITonnoe BHyTpeHHEe oTpaxkeHue. IIpenenbHbIi yrom MoJHOoro BHYTPEHHETO OTPaXKEHUS.

Cobuparomue 1 paccenBaromue JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE U ONTHUYECKas CUila
TOHKOM JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHMSI TOHKOM cepuueckoi JHMH3bI OT €€ reOMEeTpUu U
OTHOCHUTEIIBHOT'O ITOKA3aTeNIANPEIOMICHHUS.

dopMyna TOHKOM JIMH3bI. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

Xox nyda, HPOLIECAIIErO JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOW OCH.
[TocTpoeHne M300pakeHU TOYKKM M OTpe3Ka MPSIMOM B COOMpPAIOIIMX U PACCEUBAIONIUX JIMH3aX M X
cucTemax.

OnTuueckue npudopsl. Pazpemaromnas cnocoOHocTs. ['11a3 kak onTuyeckascucTema.
ITpenensl NPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

Bonnosas ontuka. WHTepdepenuus cpera. KorepeHTHbIE HCTOYHUKU. YCIIOBUS HAOIIOACHUS
MakCUMYMOB M MHMHUMYMOB B HUHTEPQEPEHIIMOHHONW KapTUHE OT JABYX KOTE€PEHTHBIX HCTOYHUKOB.
[Ipumeps! Ki1accuuecKX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cera. AudpakinuonHas pemeérka. YcinoBue HaOMIOAEHUS TNIABHBIX MAKCUMYMOB IIPH
MaJeHu MOHOXPOMATHYECKOI0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

Honﬂpmaum{ CBCTAa.

TexHU4YeCKHe yCTPONCTBA W TEXHOJOTUUECKHE MPOIECChI: OYKH, JyIa, MEePUCKOI, (oToarmapar,
MHUKPOCKOTI, TMPOEKIIMOHHBIN ammapaT, MPOCBETICEHWE ONTHKHU, BOJIOKOHHAS OINTHKA, IU(PAKIMOHHAS
pemeTKa.

JeMoHCTpaLmm
3aKoHBI OTpakeHMs cBeTa. MccnenoBanne npeoMiaeHus CBeTa.

HabmioneHue noyiHoro BHyTpeHHEro oTpaskeHus. Mozenb cBeTOBOA.
HccnenoBaHue xo/1a CBETOBBIX IYYKOB 4epe3 MJIOCKOMAPAJUIEIbHYIO INIACTUHY HUIIPU3MY.

HccnenoBanue CBOMCTB M300paykeHHi B THMH3aX. MoOAeIH MUKPOCKOIIA, TEJIECKOTIA.
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Ha6nmronenne wunTepdepennuu cBera. HabOmomeHue 1BeTOoB TOHKMX IUIEHOK. HalOmrogeHue
T(paKLUU CBETA.

Nzyuenne mudpaknuonnoir pemérku. HaOmomenue aumdpakuuoHHoro crektpa. Habmronenue
JMCTIEPCUU CBETA.

Ha6J'IIO,I[eHI/Ie ImoJjisipu3anuu CBETA.
HpI/IMeHeHI/IC MOJIAPOU OB U1 U3YUCHUSA MCXAaHUYCCKUX HaHpH)I(eHHﬁ.

YyeHMYeCcKuy SKCHepuMeHT, JjabopaTopHEe paboThl, NPAKTHUKYM
M3mepenue rmokasaTestst peIoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSHUSL OT BellecTBa (HAa MPUMEPEKUKHX JIMH3).

N3mepenune (HOKYCHOTO paccTOSIHUS paccenBaromux JMH3. [lonyueHne n3o0pakeHus: B CUCTEME U3
IUTOCKOTO 3epKatia v JinH3bL.[ToryueHre n300paskeHusl B CUCTEME U3 JIBYX JINH3.

KoHcTpyrpoBaHue TE1ECKONUYECKUX CUCTEM.
Habmronenue nudpakiuuu, uHTEpPEpeHIInU U MOISPU3AIIHI CBETA.

W3yuenune mnomsgpu3aluyd CBETa, OTPAXKEHHOTO OT IIOBEPXHOCTH JUNIEKTpUKa. I3ydenue
UHTEep(EPEHIMH Ja3epHOr0 U3TyUYEHUs Ha ABYX IIEsX.

Hab6monenue nucnepcunu.
HaOnroenue u uccienoBanue audpakimoHHOro criektpa.Mi3aMepeHue JUTMHbBI CBETOBOM BOJIHBI.

[Tony4yenune criekTpa U3ydeHHs CBETOAMOAA TP OMOIIHU AU(DPAKIMOHHOUPEIIETKH.
Pa3nen 6. OcHOBBI CIeNIMAIBHOM TEOPHUH OTHOCHTEJIHLHOCTH

rpaHI/IHBI IMPUMCHUMOCTHU KJIACCUYECKOM  MEXaHUKH. HOCTy.]'IaTLI crnenyuaibHOM TCOPHUU
OTHOCHUTCIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHON uHTepBai. IlpeobGpazoBanus JlopeHna. YcioBHe NPUUYUHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U COKpAIll€HNE JJIUHBI.

3Hepr1/1;1 " UMITYJIBC peHHTHBHCTCKOﬁ YacCTUIlbI.
CBs3b MaccCHI ¢ BHGPFHGfI N UMITYyJIbCOM peJ'ISITI/IBI/ICTCKOI\/JI YaCTHUIIHI. 3H€pFI/I$I ITOKOsI.

TexHudeckue YCTpOfICTBa N TCXHOJIOTMYCCKHUE IMPOLICCChI: CITYTHUKOBBIC HpI/IéMHI/IKI/I, YCKOPUTCIIN
3apsAKCHHBIX YaCTHUIIL.

YYeHUuYeCKuy SKCHEePUMEHT, JiabopaTopHble paboTE, NPaKTUKYM
OnpeneneHue UMIyJAbCa M OHEPIUM PEISTUBUCTCKUX yacTull (o QoTtorpadusiMm TpeKoB
3apsDKEHHBIX YaCcTUI] B MArHUTHOM I10JIE).

Pa3nen 7. KBantoBas ¢usuka

Tema 1. KopnyckyJisipHO-BOJIHOBOM 1yaJIM3M

PaBHOBeCHOE TerIoOBOE M3TyueHHe (M3TydeHre a0COMIOTHO Y€PHOTO Tena). 3aKoH cMenieHus Buna.
I'unote3a Ilnanka o kBaHTax.

®DOTOHBI. DHEPTHSI U UMITYJIBC (DOTOHA.

®otoapdexr. Ombitel A.I'. CroneroBa. 3akonHsl (oTtorddexrta. YpaBHeHHe DHIITEHHA s
botorddekra. «KpacHas rpanuma» Gororddexra.

JlaBnenue cBeta (B YaCTHOCTH, JABJICHHE CBETa Ha aOCONIOTHO MOTJIOMIAIONIYI0 M abCOIIOTHO
oTpaxkarolyto nosepxHocts). OnbiTel [1.H. Jlebenena.

BonnoBsie cBoiicTBa yactull. Bonusl ne bpoitns. Jnuna BomHbl e bpoins upasmepsl obmactu
JIOKAJU3aliK ABUXKYIEHCS dacTuilbl. KopmyckynsipHO-BOTHOBOW nyanu3M. Judpakius >7eKTpoHOB Ha
KpHUCTaax.
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Crnemuduka n3mepennii B Mukpomupe. CooTHomeHus HeonpeaenéaHocren [ eitzendepra.

TexHuueckue yCTpOWCTBAa M TEXHOJOTMYECKHE IMPOIECCHI:  CHEKTPOMETp, (POTOINIeMeEHT,
(doToaTUMK, TYHHEIbHBI MUKPOCKOII, COJTHEUHAsI OaTtapes, CBETOIUOI.

JJeMoHCTRAaLIMM
®dotorpdexr Ha yCTaHOBKE C IIMHKOBOM TUIacTUHOW. McciiemoBaHue 3aKOHOB BHEIIHETO

dotorddekra.

HccenoBanue 3aBUCMMOCTH COITPOTHBIICHUS TOYITPOBOIHUKOBOT OCBEIIIEHHOCTH.
CBeToanoI.
ConHeyHas Oatapes.

YUYeHUYECKMII SKCIEPUMEHT, JiabopaTOpHEE paboThl, HOPAKTUKYM
UccnenoBanue poropesucropa.

Wsmepenne mnoctossHHOM [lmanka Ha ocHoBe wuccienoBanus Qorodddekra. HccnenoBanue
3aBUCHMOCTH CHJIbI TOKA Y€PEe3 CBETOIUO OT HANPSKECHHSL.

Tema 2. duzuka aTroma
OMBITHI 110 UCCIIEIOBAHMIO CTpOeHHUs aroma. [imanerapuas moaens atromaPesepdopa.

[Toctynater bopa. MW3mydenume u mnornomeHue (OTOHOB TpH  IEpexoJe aroMa ¢ OJHOTO
YPOBHS SHEPIUHU Ha JIPYTOil.

Buner cnextpoB. CrnexkTp ypoBHEW 3Hepruu aroma Bojaopoaa. CIIOHTAaHHOE U BBIHYKIEHHOE
u3iydyeHue csera. Jlasep.

TexHuuyeckue ycTpoucTBa M TEXHOJOTMYECKHE MPOILECCHI: CHEKTPaJIbHBIM aHan3(CHEKTPOCKOIN),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.

JJeMoHCTRAaLIMM
Monens onbita Pesephopaa. Habnronenue nuHeivaThix CEKTPOB.

YcTpolcTBO U AeiicTBHE CUETUYMKA HOHU3UPYIOIIMX YacTull. OnpeiesieHle IMHBI BOJIHBI JIA3EPHOTO
U3JIy4CHHUS.

YYeHUMYeCKMu SKCIEepHUMEHT, JiabopaTopHEe paboThl, MNPAKTUKYM
Hab6mronenue nuHeiyaToro cekTpa.

HccnenoBanue ciekTpa pa3peskeHHOI0 aTOMapHOIro BOJIOPOJIa U M3MEPEHUENOCTOsTHHOM Punidepra.
Tema 3. ®u3nka aTOMHOI0 1Ipa U 3JIEMEHTAPHBIX YACTHUI

Hyknonnas moznens siapa I'eitsenOepra—lBanenko. 3apsn siapa. MaccoBoe uucnosiipa. M3otomnsl.
PannoaxktuBHOCTh. Anb(a-pacnag. DJIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue.

3aKOH paIMOAaKTUBHOTO pacnajaa. PagnoakTuBHbIe H30TONBI B ITpupoe. CBOKWCTBA HOHU3UPYIOIIETO
U3Ny4YeHUs. BnusHue paaMoakTUBHOCTH Ha JKHMBble OpraHu3Mbl. EcTecTBeHHBIH (OH U3ITydeHUs.
Jo3nmerpusi.

DOHeprust cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macch siapa.

Snepusie peaknuu. Jlenenue u cunTe3 saep. SAnepupie peakTopbl. [IpobieMbr ympaBiasieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCTIEKThl PA3BUTHS SIACPHON SHEPTETUKHU.

MGTOHLI perucTtpanmuun u HUCCICIO0BaHUA OJIEMCHTAPHBIX YaCTHII. q)}IHJIaMeHTaJ'H)HBIe
BSaHMOHCﬁCTBHﬂ. BapI/IOHBI, MC30HBI M JICTITOHBLI.

[IpencraBnenue o CrangapTHoi Mojaenn. KBapk-TiirooHHas MOJEIb apOHOB.

®uznka 3a npenenamu CranpapTHo Monenu. TéMmHas maTtepus W TEMHas 3Heprus. EMMHCTBO
(hbU3MIECKOi KapTUHBI MUDA.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKHUE IPOLECCHI: T03UMETP, Kamepa BunbcoHa, sanepHbIil
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peakTop, TEPMOSITICPHBINA PEaKTOP, aTOMHass 00MOa, MAaTHUTHO- Pe30HAHCHAsI ToMOrpadusi.

YuyeHnye CcKmit SKCIEPUMEHT, JabopaTopHEE paboTkl, IPaKTUKYM
NccaenoBaHMe TPEKOB  UYaCTHIL (mo TrToToBEIM GQOoTOTpadmusaM) . McciaeldoBaHUE
pamMoakTMBHOTO GOHa C MCIHOJIB30BAaHMEM IO3MMEeTpa. VBydeHue [OTJIOHEeHUS
feTa-yacTul aJIoMUHUEM.

Pa3nen 8. JjieMeHTBI ACTPOHOMHH H ACTPOPU3MKH

Otanbl pa3BUTUS acTpoHOMHH. lIpuKinagHOe M MHPOBO33PEHYECKOE 3HAYEHHE AaCTPOHOMHH.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH AJ1s1 O0BSCHEHUS IPUPOJIHI KOCMUYECKUXO0BEKTOB.

Meronbl  acTpoHOMHYecKHMX  MccieqoBaHui.  CoBpeMEHHbIE  ONTUYECKHE  TEJIECKOIIbI,
PaguoTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSL.

Bun 3Bé3qH0r0 Heba. Co3Be3nusi, sipkue 3BE3MBI, IJIAHETHI, UX BUAUMOE IBKeHue. ComHeuHas
CHCTEMA.

Comnne. CoHeuHast akTHBHOCTb. MIcTounuk sHeprun CoJiHIa ¥ 3BE3I.

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKU. J(Marpamma «CIEKTpalbHBIA KJIacC — CBETHUMOCTBHY.
3BE3/IbI TVIABHOM IMOCJIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3] TJABHOMU
nocJyieoBareabHoCTU. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHBIE NMPEACTABICHUS O IPOUCXOXKACHUN U
sBomtounu CosHIA U 3BE37. DTAaNbhKU3HU 3BE3 L.

Muneunsiii [1yts — Hawa Nanaktuka. [lonoxxenue u amxenne Connua B ['anaktuke.

Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAAPAX TATAKTHK.

Bcenennas. Paciupenne Bcenennoit. 3akon XaO0Oma. Pasz0Oeranue rajiakTHK.

Teopus bonpioro B3psiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.Hepeménnele mpo6yieMbl aCTpOHOMUH.

YueHnyeckmue HabOJIIIeHMUSI

HaGmronenus 3BE3mHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHWEM KOMITHIOTEPHBIX
MPUJIOKEHUW ISl  OTNpeNeleHHs] TOJOXKEHUsI HeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MONYIIApUs U SIPKUE 3BE3IBI.

Habmronenus B Teneckon JIyHbl, TUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHHIA.
Du3nYecKHi NPAKTHKYM

CnocoObl HU3MCPCHUMA (1)I/I3I/I‘ICCI(I/IX BCIIMUMH C HMCIIOJBb30BAHHUECM AaHAJIOIOBBIX H I_II/I(l)pOBBIX
HU3MEPUTECIIbHBIX HpI/I60pOB U KOMIBIOTCPHBIX HOATYHUKOBBIX CHCTCM. AOCOIIOTHEIE W OTHOCHUTEIIbHEIC
NOrpeIIHOCTHU H3MepeHI/II>'I (I)I/I3I/ILIGCKI/IX BCJIIMYMH. OI.[CHKa T'paHuI] HOFpCH.IHOCTGﬁ.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, HWCCIAEAOBAHUN 3aBUCHUMOCTEH (DU3WYECKUX BEIUYHH,
MPOBEpKa TPEUIOKEHHBIX THIOTE3 (BBIOOp M3 padoOT, OMUCAHHBIX

B TEMAaTUUYECKHUX pasjeniax «YYeHUIECKUN dSKCIIEPUMEHT, 1Ta0OpaTOpHBIEC PAOOTHI, MPAKTHKYM).
O0o0maroniee NOBTOpeHne

OO6o0uieHne M cuUcTeMaTu3alusl COAEp)KaHUs pasfenoB Kypca «MexaHukay,

«MonekynspHas (QU3MKa U TEePMOAMHAMHUKa», «DIEKTpoauHamuka», «KoneOaHUs U BOJHBI),
«OCHOBBI CHENHMATIBHON TEOPUH OTHOCHTEIBHOCTH», «KBaHTOBas (HU3MKa»,

«INEeMEHTHI ACTPOHOMHUH U aCTPODHUIUKH.

Ponp ¢u3uku M acTpOHOMHUH B SKOHOMUYECKOH, TEXHOJIOTMYECKOH, COLMAIBHOM M 3THYECKOU
cepax [eATEIPHOCTH YEJIOBEKa, POJb M MECTO (U3UKM U aCTPOHOMHM B COBPEMEHHOW Hay4yHOMH
KapTHUHE MHpa, 3HAYCHHUE OIHUCATEIbHOM, CUCTEeMaTH3UPYIOUIEH, OOBSICHUTENBHON M MPOTHOCTUYECKOM
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GbyHKIMA GU3MIECKON TEOPHH, POJIb PU3NUECKON TEOpUU B POPMUPOBAHUH TIPEACTABICHUH O (PU3UIECKOM
KapTHHE MHpa, MECTO (U3NYECKON KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPO/IE.

MemnpenMeTHHe CBHA3HU

N3yuenne kypca ¢u3uku yrioyonéHHoro ypoBHsS B 11 kiacce oOCyIIECTBISiCTCS € Yy4ETOM
COZIepIKATEIIFHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHUKH, OWOJOrWH, XMMHUH, reorpaduu u
TCXHOJIOI'UH.

MexnpenMeTHEIE IIOHSATHS, CBSBaHHEIE C W3y4YeHHMeM MEeTOOOB HAayydHOI'O
IIOBHaHMUSA: SBJIeHMEe, HaydHeM (QakKT, IuUlIoTesa, (uamueckasd BeJIMUYMHAa, 3akoH,
Teopmuda, HabOIoIeHMe, BKCIEPUMMEHT, MOIeJIMpPpOBaHMEe, MOIeJNb, W3MEepeHUe,
[IOTPEUWHOCTM MBMEPEHUM, MU3IMEPUTEJbHEE NPMOOPH, LMdpoBas jgadbopaTopusd.

Mamemamuxa: Pemienue cuctemMbl ypaBHeHUH. Tpuronomerpuyeckue GyHKLIUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOpbI M MX NPOEKUHMH Ha OCH
KOOpIWHAT, CJOXeHHe BeKTopoB. IlpomsBognbie snemeHTapHblX ¢yHkui. [Ipusnaku mogoOus
TPEYTOJIBLHUKOB, ONPEICICHHE IJIOMAIN IIOCKUX GUTYp U 00BEMa Ted.

Buonozua: snextpuyeckue SBICHHUS B JKUBOM NpuUpone, KosiebaTelnbHble IBUKEHUS B KUBOM
MIPUPOJIE, SKOJOTUYECKHE PHUCKU MPU MPOU3BOACTBE AJICKTPOIHEPTHH, IICKTPOMATHUTHOE 3arpsi3HEHUE
OKpY)Xarollled cpelbl, YIbTPAa3BYKOBas TUATHOCTHKA B MEIUIMHE, ONTHYECKHUE SIBJICHHUS B >KUBOU
MIpUPO/IE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJ, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX TEJ, MEXaHHU3MbI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKU, CIIEKTPAIbHBIN aHAJIH3.

Teozpagpusa: wmarHuTHbIE TONOCA 3€MIIM, 3aJIe)KM MArHUTHBIX pyZd, (GOTOCBEMKA 3eMHOMI
MMOBEPXHOCTHU, cericMorpad.

Texnonozua: NpUMEHEHNE TOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, 3JIEKTPOJABUTaTeNb SKko0wu,
reHepaTop MEPEMEHHOI0 TOKa, MHAYKIIMOHHAs NeYb, JUHUM AJIEKTponepeaay, 31eKTpOABUTaTeb, pajap,
panuonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKoBas AMAarHOCTUKA B TEXHUKE,
MIPOEKLIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapes, CIyTHUKOBBbIE NMPUEMHUKH, sSIepHas
JHEPreTHKA U SKOJIOTHYECKHE aCIEKTHI €€ pa3BUTHS.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA YIJIYBJIEHHOI'O YPOBHA

JIMYHOCTHBIE PE3YJIBTATbBI

JInaHOCTHBIE Pe3yabTaThl OCBOECHUS yueOHOro npeamera «Pu3nka» JOKHBI OTPakaTb TOTOBHOCTD
U CIIOCOOHOCTh O0YYaroIUXCs PyKOBOJACTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3MLIMEH JTHMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHEHTAllii, MO3UTHUBHBIX BHYTPEHHUX YOEXKJECHHUH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIECTBa, pACIIMPEHUE JKU3HEHHOTO ONbITa W  OIbITa
JeSITEIbHOCTH B IMPOLIECCE pealu3alliil OCHOBHBIX HAIIPaBJICHUN BOCHHUTATEIbHOU AESITENBHOCTH, B TOM
4HCJIE B YaCTH:

1) rPa’KIaHCKOT0 BOCTIHTAHMS:
C(OPMUPOBAHHOCTh TPAKAAHCKOW IMO3MIMU OOYYAIONIEroCsl KaK aKTHBHOIO M OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0IIECTBa;

MMPUHATUC TPAAULUOHHBIX 06H_[C‘{eJ'IOBC‘-ICCKI/IX TYMaHUCTHYCCKHUXU NCMOKPATUYCCKUX HCHHOCTCﬁ;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B UHTEPECAX I'PakJIaHCKOT0 00IIecTBa, y4aCTBOBATh
B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aluuy;

YMCHUC B33HMOIL€I>1CTBOB3TI) C COOHUAJIBHBIMHM HMHCTUTYTaMHU B COOTBCTCTBHU C HX d)YHKHHSIMH n
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Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU ACATEIBHOCTH;

2) MNAaTPUHOTUYIECCKOI'O BOCIIMTAHUSA
C(i)OpMI/IpOBaHHOCTI) pOCCHﬁCKOﬁ rpa;xz[aHCKoﬁ UACHTUYHOCTH, IIaTpUOTH3MA, LICHHOCTHOC
OTHOIICHHUEC K TOCYAAPCTBCHHBIM CUMBOJIaAM, JOCTHXXCHHUAM

POCCUNCKUX YYEHBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA
C(i)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHHUA, 3TUYCCKOI'O IMOBCIACHUA; CIIOCOOHOCTD OLICHNBAThb
CUTyallllO U IPUHUMATh OCO3HAHHBIC PCIICHMA,

OPUEHTHUPYAICh HAa MOpPAJIbHO-HPABCTBCHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JCATECIBHOCTH
Y4€HOrO;

OCO3HAHHME JIMYHOI'O BKJIaZia B IOCTPOCHUEC YCTOIZHHBOFO 6y,[[y1].1€1"0;

4)  3cTeTHYecKoro BOCHUTAHMS:
9CTECTUYCCKOC OTHOIICHHUE K MHUPY, BKIIOYAsA OCTCTUKY HAYYHOr0 TBOPYCCTBA, MHNPUCYLICTO
dusmueckoii Hayke;

5) TPYA0BOIr0 BOCIIMTAHMSA:

UHTEpEeC K pas3iauuHbIM chepaM NpoeccHOHAIbHOM NEeSTEIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOI W TEXHHKOH, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOp Oymymieil mpodeccuu U peann30BhIBATH
COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO U CAMOOOPA30BAHUIO B 00JACTH (PU3UKUHA MPOTSHKEHUH
BCEH KHM3HU,

6) IKOJIOTHYECKOT0 BOCIIUTAHUSI:
copMHPOBAHHOCTH IKOJIOTHYECKOH KYJIBTYpBI, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOIOTHYECKUX
npobiem;

IJJAHUPOBAHUE W OCYILIECTBICHUE NEWCTBUU B OKPYKAIOUIEH Cpele Ha OCHOBE 3HAHUS LeJIei
YCTOWUYMBOIO pPa3BUTHUS YEIOBEUECTBA;

Pacmiupenue ombiTa ACATENHHOCTH HKOJOTHYECKOM HAIMPABIEHHOCTH HA OCHOBE HMEIOIIUXCS
3HAHUU 10 PU3HNKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:
c(OPMHPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BHUTHS
¢bu3nueckoil HayKu;

OCO3HAaHUE MNCHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb B IIPOLCCCC UIYUCHUA (1)I/I3I/IKI/I
OCYHICCTBIIATDH MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE /1eiiCTBUSA
Ba3zoBbie Jlornyueckue aeiicTrBud:

— CaMOCTOSITENIbHO (hOPMYIHUpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- ONPEIENTh UEIH AEATEIbHOCTH, 33/1aBaTh apaMETPhI U KPUTEPUHU UX JIOCTHKEHUSI; BBISIBIISATh
3aKOHOMEPHOCTH U NMPOTHUBOPEUUS B PACCMATPUBAEMBIX (DU3MUECKUX SIBICHUSAX;

- pa3pabarhiBaTh IJIaH peHIeHHs] MpoOJeMbl C Y4€TOM aHalu3a HMEIOLIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;
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— BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

- KOOPJIUHUPOBAaTh U BBINOJHATH pabOTy B YCIOBUSX pEAITbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

— pa3BHUBATh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciienoBarebCKHeE 1eHCTBUA

- BJIQJICTh HAayYHOW TEPMHUHOJIOTHEH, KIIOYCBHIMU IOHATHSIMUA W METoJaMH (hru3HuecKon
HayKH;

- BIIQJICTh HABBIKAMH YY€OHO-HCCIICIOBATEIIbCKOW W MPOEKTHOH NEATEIhbHOCTH B 00JIACTH
(Gu3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJIOB pEIICHUs 3aaad
(U3HYECKOTO COIePIKAHUS, IPUMEHEHHUIO PAa3IMIHBIX METOIOBIIO3HAHHSI,

- BIIQJICTh BUJAMH JICATEIHHOCTH 110 TOJYYEHUIO HOBOTO 3HAHHUSA, €r0 HHTEPIpPETaIUH,
npeoOpa3oBaHUI0 M TPUMECHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM 4YHCIE TMpPH CO3JaHUH
Y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

- BBISIBJISTh IPHYNHHO-CJICICTBEHHBIC CBSI3U M aKTyaIM3UPOBATh 3a/1a4y, BBIIBUTATH THIIOTE3Y
e pelIeHHs, HaXOJUTh apryMEHTHI Ui JO0Ka3aTebCTBA CBOMX YTBEPI)KICHHUH, 33/1aBaTh IapaMmeTphl U
KPUTEPHUH PEIICHUS;

- aHAIM3UPOBATH MOJYICHHBIC B XOJI¢ PEUICHUS 33J]a4d PEe3yJbTaThl, KPUTHYECKU OIICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MECHCHHE B HOBBIX YCIIOBHSIX;

- CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIC 33/1a4l B 00pa30BaTECIBLHON JICATEILHOCTH, B TOM
YHCIIC IPH U3YYCHUH (PHU3HUKHY;

- J1aBaTh OLICHKY HOBBIM CHTYAIIUsIM, OLICHUBATh TIPUOOPETEHHBII OIBIT;

- YMETh MIEPEHOCUTh 3HAHUS 110 (U3UKE B MPAKTUYCCKYIO 00JIACTh KU3HEACATEIILHOCTH;

- yYMETh MHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEJAMETHBIX 00JacTeil; BBIIBUraTh HOBBIC UIICH,
mpeaiarath OPUTHHAIBHBIC TIOAXOABI M PEHICHHS; CTaBUTh MPOOJIEMBI W 3aJadd, JOIYCKAIOIIHE
aIbTepHATUBHBIC PEIIICHHUS.

Pa6ora c undopmanmueii:

- BJIaJIeTh HABBIKAMHU MOJIydyeHHs] MHpOpMalUu (PU3MUECKOTO COAEp)KaHUS M3 HCTOYHHMKOB
pasHbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIIATh IOUCK, aHAJM3, CHCTEMATU3alMI0 M HMHTEPIPETAIHIO
nH(pOpMaLIUY Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS;

- OLIEHUBATh JOCTOBEPHOCTH MH(POPMALINH;

- HCIIOJIL30BaTh CpECACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3aJad ¢ COOJI0IeHuEM TpeOOoBaHUM
SPrOHOMHUKH, TEXHUKHU OE30M1aCHOCTH, TUTUEHBI, pECypcocOepexeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOH 0€30MacHOCTH;

- CO3J1aBaTh TEKCThI (PU3NYECKOTO CO/IEPKAHUS B pa3IMYHbIX (hopMaTax ¢ yu€TOM HazHAuEHUS
nH(OpMAaLIUY U 1eJIEBOM ayJUTOPHH, BBIOHpasi ONTUMAIBHYIO GOpPMY MpEICTaBICHHS U BU3yaTU3allUH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE y4eOHbIEe NeilCTBUSA:

- OCYLIECTBIATh OOLIEHHEe Ha Ypokax (U3MKM U BO BHE-YPOUHOH JESATEIHHOCTH;
pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyallMd M cMArdatb KOH(DIUKTHI; Pa3BEPHYTO U JIOTHYHO
M3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

- MOHUMATh U UCTIONIB30BATh MIPEUMYIIECTBA KOMAHIHON U MHAWBUAYaIbHON paboThI;BHIOUpATh
TEMaTHKy U METOJIbl COBMECTHBIX JEHCTBHI ¢ y4ETOM OOILIMX HHTEPECOB, U BO3MOXKHOCTEN KaXKJOT0 YjIeHa
KOJUIEKTHBA,

- IIPUHUMATD LI€JIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH ICHCTBUS
0 €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH ACHCTBUHM, pacHpenciaTh PO ¢ y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

- OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KAXKA0T0 YYaCTHUKA KOMaHbl B OOIIMI pe3ysnbTaT 1o
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pa3pabOTaHHBIM KPUTEPHUSIM;

- npenjaraTb HOBBIE IMPOEKTHI, OILEHUBATh WIEU C MO3UIMH HOBHU3HBI, OPUTHHAJIHHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

— OCYILECTBIATh IO3UTHBHOE CTPAaTErMUECKOE IIOBEJICHHWE B Pa3IMUHBIX CHUTYyalusX,
MIPOSBIIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIEe YHHBepcaJibHble y4eOHbIE /1eiicTBUS
CaMoopraHn3aunﬂ:

- CaMOCTOSITENTbHO OCYIIECTBIISITh IMO3HABATEIBHYIO IEATEIBHOCTh B 001acTH (U3HKU H
ACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE3aAauu;

- CaMOCTOATENIbHO COCTAaBJIATh IIAH PELIEHHs Pacuy€THBIX M KAueCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW padOThl ¢ Y4ETOM HMEIONINXCS PEeCypCcoB, COOCTBEHHBIX BO3MOXHOCTEH H
MPEOYTEHUI;

— JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

— pacimupsaTh paMKi Y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

— JieNlaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pELICHHE;

- OIICHUBATh IPUOOPETEHHBIN OIIBIT;

— croco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IPYAULIUUA B 00JacTU (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHbIA HHTE/IEKT:

- JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEITECIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

- BJIaJIeTh HAaBbIKAMU MO3HABATEJIbHON pedeKcuu Kak OCO3HAHUS COBEpIIaeMbIX JEHCTBUN U
MBICJIUTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

- UCIOJIb30BaTh NPUEMBI pedIeKCHH ISl OLEHKHU CUTYalluu, BbIOOpa BEPHOTOPEIICHMUS;

- YMETb OLICHUBAaTb PUCKM WM CBOEBPEMEHHO IPUHHMMATh PELIEHUA [0 UX CHUXKECHMUIO;
MPUHUMATh MOTHMBBI U apTryMEHThl JAPYrMX IMpU aHalIM3€ Pe3yJbTaTOB JAESITEIbHOCTH; IPUHUMAThL ceosl,
[IOHUMasl CBOU HEJIOCTATKU U JOCTOUHCTBA,

- IIPUHAMAaTh MOTUBBl M apryMEHThl JPYI'MX IIpU aHAJIN3E PE3YIbTaTOB JACATEIbHOCTH;
MIpU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OMINOKH.

B mnpouecce OCTHXXKEHUS IMYHOCTHBIX PE3yJbTaTOB OCBOEHHS MPOTPaMMBbl MO (U3UKE VISl YPOBHS
cpeqHero oOmero oOpa3oBaHUsl Yy OOYyYarOIUXCS COBEPILCHCTBYETCS IMOYUOHANbHbLIL — UHMENNEKN,
npearnoiararouil cChopMUPOBAHHOCTS!

— CaMOCO3HAHUSl, BKIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE HMOIIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOM c(pepbl, OBIThYBEPEHHBIM B ceO€;

— CaMOPETyJIMPOBAHUS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTH
3a cBOE TOBE/ICHNE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATHHBIMU3MEHEHHSIM U TPOSIBIISITh THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIMHU, BKJIIOYAIONIEH CTpEeMJICHHWE K JOCTHXKEHHUIO I U YCIIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;

— OMMIATHH, BKJIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSHUE pPYTHUX,
YYHUTBIBATh €T0 TIPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHMIO;

— COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHHS C IPYTUMU
JIFOIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3peniaTh KOH(IUKTHI.

K xonny o6yuenns B 10 kiacce npeamMeTHble pe3y/abTaThl HA YIIy0J1€eHHOM YPOBHEI0KHbI
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ITPEJIMETHBIE PE3YJIBTATDBI

oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLINXCS YMEHUH:

— MIOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOIOTMYECKON, SKOJIOTMYECKOH, COITUAIbHON
U OITUYECKOH cdepax [nesTeNbHOCTH 4YeJIOBeKa, pOJlb M MECTO (M3MKH B COBPEMEHHOW HAay4HOU
KapTUHE MHpa, 3HAUCHUE OINMCATEIbHOW, CHUCTEMAaTU3UPYIOUIEH, OOBSICHUTENbHOM U MPOrHOCTUYECKON
¢byHKIMH (HU3NYECKON TEOPUH — MEXAHHUKH, MOJICKYJISIPHON (PU3UKU U TEPMOIMHAMUKHU, POJIb (PU3NIECKOI
Teopuu B (POPMUPOBAHUHU MIPEICTABICHUM O GU3NYECKOM KapTUHE MHUPA;

- pasnuyath yCJIOBHSI MPUMEHHMMOCTH MoOeled (U3NYeCKUX Tel U IMPOLECCOB (ABJICHUN):
MHepIUanbHas cucTeMa OoTcuéra, aOCOJIIOTHO TBEPIAOE TENIO, MaTepuaibHas TOYKA, PaBHOYCKOPEHHOE
JBUKEHHE, CBOOOIHOE MajJieHHe, adCOIIOTHO yrpyras aedopmaius, aOCOIOTHO yHpyroe u abCOIIOTHO
HEYINpPYyroe CTOJKHOBEHUS, MOJEINN Ta3a, )KUAKOCTU U TBEPAOro (KpUCTAJUINYECKOTO) TEIa, UIeaIbHbIHN Ias3,
TOYEUHBIH 3apsi/1,0JHOPOJIHOE AIEKTPUUECKOE T10JIE;

- pasnuyath YCJIOBUA (TPaHULIBI, 001acTH) MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, MOHUMATh
BCeoOIMi XapakTep pyHAaMEeHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTh UCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

- aHAJIM3UPOBATh U OOBSCHITH MEXAHMYECKHE INPOLECCHl U SBJICHUS, UCIOJb3Ysl OCHOBHBIE
MOJIOKEHUS W 3aKOHBI MEXaHHKHU (OTHOCHUTEIHHOCTh MEXAHHYECKOTO IBUKEHHS, (POPMYIbl KHHEMATHKU
PaBHOYCKOPEHHOI'O JBMXKEHMsI, INpeoOpa3oBaHusi lamuies Juis CKOPOCTH U IEpPEMELIEHUS, 3aKOHBI
HproToHa, mpuHOUI OTHOCUTENBHOCTU ['anuiies, 3aKOH BCEMHUPHOIO TATOTEHHS, 3aKOHBI COXpPaHEHUs
UMIYJIbCAa U MEXAaHHYECKOW YHEPIUH, CBSI3b pAOOTHI CHIIBI C HI3MEHEHUEM MEXaHWYECKON SHEPTUH, YCIOBUS
paBHOBecHs TBEPJIOTO Teja), MPH 3TOM HCIIOJIb30BATh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBAaTh
YCIIOBHSI IPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anmies, BTOPOTo W TPETHEro 3aKOHOB
HproToHa, 3aKOHOB COXpPaHEHUSMMITYJIbCA U MEXAaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

— aHAJIM3UPOBATh U OOBICHATH TEIJIOBBIE MPOLECCHl M SIBICHUSA, HUCIOIb3YyS OCHOBHBIC
nonoxeranst MKT u 3aKk0HBI MONIEKYISIPHON (DU3HUKHA M TEPMOTUHAMUKH (CBSI3b JaBIICHUS HICATHHOTO Ta3a
CO CpelHEl KHMHETUYECKOM SHEpPrueil TEemjaoBOro JABMKEHUS MU KOHIEHTPALMEHl ero MOJEKYJ, CBA3b
TEMIIEpaTypbl BELIECTBA CO CPEAHEH KUHETUYECKOW JHEPIHe TEIUIOBOrO JABMIKEHUS €ro  4acTull,
CBA3b  JABJICHUSA MACAIBHOIO TIas3a C KOHILIEHTpAlMEW MOJIEKYJI U €ro TeMIEpaTypoW, ypaBHEHUE
MenpeneeBa—Kianeiipona, nepBblii 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHHS DHEPIMU B TEILJIOBBIX
mpoueccax), Npd 3TOM HCIOJIb30BaTh MAaTE€MaTHYECKOE BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCIOBHS
IIPUMEHNMOCTH ypaBHeHUs1 MeHneneeBa—KnanenpoHa;

- aHAJIM3UPOBATh U OOBACHATH AIIEKTPUUYECKHE SBJICHUS, UCIOIb3YsI OCHOBHbIE MOJIOXKEHUS U
3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMs JIEKTPUUECKOro 3apsja, 3akoH KynoHa, NOTeHIMaIbHOCTh
IJEKTPOCTATHYECKOTO ITOJIS, IPUHIUI CYNEPIIO3ULUNNICKTPUUECKUX TIOJIEH, IIPY 3TOM YKa3bIBasl yCIOBUS
IIPUMEHMMOCTH 3aKkoHa KyloHa, a Takke NpPaKTUYECKH BaXKHBIE COOTHONICHMA: 3akoHsl Oma ais
y4JacTKa IIeMu U JJis 3aMKHYTOM dJeKTpuyeckor mnenu, 3akoH Jlxoyns—Jlenna, mpaBuna Kupxroda,
3axoHbl Dapazes U1 IEKTPOIN3a);

- OIUCHIBATh (pU3MUYECKHE NPOLECChl M SBJICHUS, UCIOJb3ys BEJIMYMHBL: IHEepeMelleHHeE,
CKOPOCTb, YCKOpPEHHUE, MMITYJIbC T€la U CHUCTEMBI TE€J, CHJIA, MOMEHT CHWIIBbI, JABJIEHUE, NMOTECHIMAIbHAs
SHEprus, KUHETUYecKass OSHEprus, MeXaHWdeckas »HHeprus, paboTa CHJIBI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHUE, CHJIAa TSHKECTH, CUJla YIPYTOCTH, CHJIa TPEHHS, MOUIHOCTb, SHEPTUs B3aMMOJEHUCTBUS Teja C
3emi€il BONMM3M €€ TOBEPXHOCTH, SHEPrHsl YNPYro naegopMmanuu HpPY>KUHBI, KOJUYECTBO TEIUIOTHI,
abcomoTHasi Temmeparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSISI SHEPrusi MHJI€aIbHOIO
OJTHOATOMHOT'O Ta3a, paboTa WJEeaJbHOIrO ra3a, OTHOCHUTENbHas BIaXHOCTh Bo3ayxa, KIIJ[ maeampHOTrO
TEIJIOBOTO JBUTATEIIS; IIEKTPUUECKOE T10JI€, HANPSKEHHOCTD AJEKTPUUYECKOTO MOJIS, HANIPSYKEHHOCTD MOJIA
TOYEUYHOTI'0 3apsAJia WM 3apsHKEHHOIO 11apa B BaKyyMe U B AUDIIEKTPUKE, IIOTEHLUAT HIEKTPOCTATUYECKOrO
IIOJIs, PA3HOCTh ITOTEHIUAIOB, JJIEKTPOJABMKYIAS CHJIA, CHJIA TOKA, HANpsDKEHHE, MOIIHOCTh TOKa,
JJIEKTpUYECKasl EMKOCTh IUIOCKOIO0 KOHACHCATOpa, CONPOTUBIICHUE ydacTKa LEMUC MOCIEI0BATEIbHBIM U
MapajuIeIbHbIM COEINHEHUEM PE3UCTOPOB, YHEPTHUS FIEKTPUUECKOTO OIS KOHJIEHCATOPA;

- OOBSACHATH OCOOEHHOCTH NPOTEKAaHUS (PU3NYECKUX SBICHHUI: MEXaHHMYeCKOoe JIBUYKEHUE,
TEIJIOBOE JIBKCHHME YacTHUI] BEIECTBa, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE IBIKeHHE, anuddysus,
WCIIapeHne, KUIIEHUE W KOHACHCAIMs, IUIaBJICHUE W KPUCTAJUIM3AlMs, HAllPaBICHHOCTh TEIUIONEpeaauH,
JJIEKTPU3ALMS TEJI, SKBUIIOTCHIIMAIIBHOCTD TIOBEPXHOCTH 3apsKEHHOTO IIPOBOIHUKA;

— MPOBOANTh HCCIICOBAaHUE 3aBUCHMOCTH OJHOW (U3NYECKOW BEIMYMHBI OT APYroil c
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WCTIOJIB30BAHUEM TIPSMBIX U3MEPEHUI, IPH 3TOM KOHCTPYHWPOBaTh YCTAaHOBKY, (PMKCHUPOBATH PE3yIbTATHI
MOJIYYEHHOW 3aBHCUMOCTH ()M3MYECKUX BEIMYMH B BUAE TpaduKOoB C  Y4ETOM aOCONMIOTHBIX
MOTPENTHOCTEH U3MEPEHUH, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHUS;

- MPOBOJIUTh KOCBCHHBIC W3MEPEHUs (PHU3MUECKUX BEIUYHMH, TIPH OTOM BBIOMpATh
ONTUMAJIBFHBIA METOJI M3MEPEHUS, OIICHUBATH a0COJIOTHBIE M OTHOCHTEIbHBIC MOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHUIA,

- MPOBOJIUTH OTBITHI IO MPOBEPKE IMPEUIOKEHHOW THUIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT,
coOMpaTh IKCIECPUMCHTAIBHYIO YCTAHOBKY, aHAJM3UPOBATH IMOJIYYEHHBIC Pe3YIbTaThl U JENIaTh BBIBOJ O
cTaryce MpeyIoKEHHON THIIOTE3bI,

- coOuro1aTh paBuiIa 0€30IaCHOTO TPY/1a IMPH MIPOBEICHUH UCCIICAOBAaHUI B paMKaXy4eOHOTO
OKCIIEPUMEHTA, TMpaKTUKymMa ¥  y4eOHO-UCCIICJIOBATEILCKOM W  MPOEKTHOH  JAESITeTbHOCTH ¢
UCTIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPONCTB U JIA0OPaTOPHOT0000PYIOBAHHS,;

- pemarh pacu€THBIE 3a]auu C SBHO 33J1aHHOW U HESIBHO 3aJIaHHON (PU3MYECKON MOJICNBIO: Ha
OCHOBaHWHW aHAIM3a YCJIOBHsS OOOCHOBBIBATH BHIOOP (PM3MYECKOW MOJENH, OTBEYANOIIeH TpeOOBaHUSIM
3aJaud, NPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIIOCTYJIAThl (DU3MUYECKUX TEOPHHA MpH
WCIOJIb30BAHUM MAaTEMAaTHYECKUX METOJOB pEIICHUS 3a7ad, IMPOBOJIUTh pacdéThl HA OCHOBAHUU
UMECIOIINXCS JTAaHHBIX, aHAJIU3UPOBATH PE3yJIbTaThl U KOPPEKTHPOBATH METOJbI PEIICHUS C Y4YETOM
MOJTy9eHHBIXPE3yIbTATOB;

- pemaTh KadeCcTBEHHBIC 3ajadd, TPEOYIOIIMe NMPUMEHEHUsS 3HAHWA W3 Pa3HBIX Pa3feiioB
Kypca (M3WKH, a TaKKe HMHTETpallid 3HAHUU M3 JPYrHMX HPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA:
BBICTPAaMBAaTh JIOTUYECCKYIO LIENIOYKY PACCYXICHUI C OMOPON Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nUecKue SBICHMUS;

- WCIIOJIb30BaTh TCOPETHUYSCKUE 3HAHUS Ui OOBSICHCHHSI OCHOBHBIX IPHHIIMIIOB DPAaOOTHI
W3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

- MPUBOANUTH TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKUU TEXHOJIOTUH;

- aHAJIM3WPOBATh M OILICGHWBATH TMOCIEACTBHS OBITOBOH W TIPOU3BOJCTBEHHOW ICATCILHOCTH
YeloBeKa, CBA3aHHOW C (DU3MYECKMMM TMpOIecCaMd, C TIO3MIMM JKOJOTHMYecKoil 0e30macHOCTH,
MIPEJICTABJICHUH O PAlMOHAILHOM TPUPOIONOIB30BAHUH, & TAKKE PAa3yMHOM HCIOJBE30BAHUM JTIOCTHKCHHMA
HAyKH U TEXHOJIOTH AJIs JaNbHEUIIIEropa3BUTHUS Y€JIOBEUECKOT0 O0IIIeCTBa;

- MPUMEHSTh Pa3UYHbIE CMOCOOBI palboThl ¢ HHQpOpMAIHEe (U3UYECKOTO COACpPKAHHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX MH()DOPMAIIMOHHBIX TEXHOJOTHH, IMPU 3TOM HCIOJIH30BaTh COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTHUHU [UIsl TIOWCKAa, MNepepaboTKU U TpenbsSBICHHS Yy4eOHOW M HaydHO-
MOMYJSIpHOM  MH(OpPMANMK, CTPYKTYPUPOBAHUS H WHTEPIPETAMA HWHQPOPMAIUH, TONYydEeHHOW U3
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATh IMOJIydaeMyr HHQPOpPMAIUMI0 M OIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMECIOIINXCS 3HAHUH, TaK M HA OCHOBE aHAIM3a UCTOYHUKAWH()OPMAIINH;

- MPOSIBIIATE ~ OPraHU3AIMOHHBIE W IMO3HABATCIBHBIE  yYMEHHS  CAaMOCTOSTEIHLHOTO
MpHUOOpPETEHNUsI HOBBIX 3HAHUI B MPOIIecce BHIMOTHEHHS MPOSKTHBIX M Y4€OHO- HCCIIEeIOBATENbCKUX padoT;

- paboTaTh B TpyMIe C UCTOTHEHHEM Pa3UYHBIX COIMAIBHBIX POJIeH, IUIAHUPOBATh PaboTy
TPYNIbBI, PalMOHAILHO PacHpeleNiaTh JCATCIbHOCTh B  HECTaHJAPTHBIX CHTYalHsX, aJCKBAaTHO
OILICHMBATh BKJIAJl KKIOTO U3 YYaCTHUKOB TPYMIBI B PelICHUEPACCMATPUBAEMON POOIEMBI;

— MPOSBIISATH MOTHUBAIMIO K Oynyiied mpodecCHoHaNbHON NeSATENbHOCTH IO CIEIHATbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQHIIS.

K konmy oOyuenus B 11 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha YIIIYOJEHHOM YPOBHE JOJKHBI
OTpaxkaThb

c(OPMHUPOBAHHOCTD Y O0yUAIOIIUXCSI YMEHHIA:

— MOHUMATh POJb (U3UKH B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIMATBHOM U ATHYECKOM
chepax NEATeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3MKM B COBPEMEHHOW HAYYHOM KapTHHE MHpPA, POJb
ACTPOHOMHUHU B MPAKTHYECKON AESITETLHOCTH YeNOBEKa W JallbHEHIeM HAayYHO-TEXHUYECKOM Pa3BHUTHUU,
3HAYCHHE ONHUCATEIHHOW, CHCTEMATHU3UPYIONMICH, OOBSICHUTEIIBHOW U TMPOTHOCTUYECKOW (YHKIIHMA
¢u3n4ecKoil TeOpuH — 3IEKTPOIUHAMUKH, CIIEIUATLHOW TEOPUU OTHOCHTEIBHOCTH, KBAHTOBOW (PU3HKH,
posib du3HUecKo Teopurd B (OPMHPOBAHUM MPEJACTABICHUNH O (DU3UYECKON KapTHHE MHpa, MECTO
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¢u3nyecKkoil KapTUHBI MHpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX MPEICTABICHUN O
IIPUPOJIE;

— pa3nuyath yCJIOBHSI MPUMEHHMOCTH MOeNed (U3NYECKUX TeN U IMPOIECCOB (SBICHUN):
OJTHOPOJHOE  JJEKTPUUECKOE U  OJHOPOJHOE MArHUTHOE TIOJsl, TapMOHHYECKHe KojeOaHus,
MAaTEMaTUYECKUA MASTHUK, HACAIbHBIN MNPYXUHHBIM MasTHUK, TAapMOHHUYECKHWE BOJHBI, HJICATbHBIN
KoJe0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIETIei aToMa, aTOMHOTO Si/Jpa U KBAaHTOBOI MOJIENIN CBETA;

- pasnuyath YCJIoBUA (TPaHULBI, 0071acTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHUMATh
BceoOmmit xapaktep pyHIaMEHTaIbHBIX 3aKOHOB M OTPAHUYCHHOCTH MCIIOJIB30BAHMS YACTHBIX 3aKOHOB;

— aAHAIM3UPOBATh M OOBSICHATH DJJIEKTPOMArHUTHBIC TIPOIECCHl W SIBJICHHS, WCIONB3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI AJIEKTPOJAWHAMUKHU M CHEIUAIBHON TEOPUU OTHOCUTEIBHOCTH (3aKOH
COXPAaHEHHUs JIEKTPUUECKOro 3apsa, cuia Amnepa, cuna JlopeHua, 3aKoH 31€KTpPOMarHUTHOM MHAYKLINH,
npaswio Jlenna, csa3p D/]C caMOMHIYKIIUU B DJIEMEHTE JJIEKTPUUYECKOM LIETIH CO CKOPOCTHIO M3MEHEHUSs
CHJIbI TOKQ,ITOCTYJIAThI CIIELIUAIbHON TEOPUU OTHOCUTEIBLHOCTH DWHIITENHA);

— aHAIM3UPOBATh U OOBSACHATH KBAaHTOBBIE NPOIECCHI W SIBICHUS, WCIOIB3YS IMOJIOKCHHUS
KBaHTOBOW ¢u3uku (ypaBHeHHE OHHIITeHHA 11 pororddexra, mepBelii U BTOpOH MOCTyiaThl bopa,
MIPUHIIMIT COOTHOIICHMS HeonpeaenénuocTel [ eiizendepra, 3aKOHbI COXpaHEHUS 3apsI0BOTO U MacCOBOTO
YHCell M SHEPTUHU B SJEPHBIX PEAKIIHMAX, 3aKOH PaJIMOaKTUBHOTO pacmaa);

— ONUCHIBATh (PU3UYECKUE MPOLECChl W SBJICHUS, UCIOIb3YS BEIWYMHBL: HANPSKEHHOCTDH
ANEKTPUYECKOTO  TOJS,  MOTEHLHAd  JJIEKTPOCTAaTUYECKOro  MOJs,  Pa3HOCTh  IMOTEHIIMAJIOB,
AJIEKTPOJIBIDKYIIAS CUJIa, MHAYKIUS MarHUTHOTO TOJIsl, MArHUTHBIM TIOTOK, CUjla AMIIepa, UHIYKTUBHOCTb,
ANEKTPOABIDKYILAA CUJa CAMOMHAYKIIMM, OSHEPrusi MAarHUTHOTO TIOJS TPOBOJHHMKA C  TOKOM,
PENSATUBUCTCKUIN UMITYJIbC, TOJHAS SHEPTUsl, PHEPTUsl MOKOSI CBOOOTHON YaCTHIIbI, SHEPTUS U HUMITYJIbC
(oTOHA, MAacCCOBOE YMCIIO U 3apsi] SApa, SHEPTHS CBA3H AIpa;

— OOBSICHSTH OCOOCHHOCTH MPOTEKAHUS (PU3NICCKUX SBICHHA: JIEKTPOMATrHUTHASI WHIYKIIHS,
CaMOUHJIYKIIUS,, pPE30HaHC, UHTepdepeHIus BOJH, Audpakiusd, IUCHEpCUs, IIOJHOE BHYTPEHHEE
orpaxxenue, ¢dotodnekrpuueckuii ddpdext (pororddekr), ambda- u OeTa-pacmangsl  AAEp, ramma-
U3Iy4YeHue siiep, Gu3ndecKue MPUHIMITEI CIIEKTPATHHOTO aHaIi3a U padoThI Jla3epa;

- OTpeIeATh HAMPABICHUE UHIYKIIMM MAarHUTHOTO TIOJISI IIPOBOJAHUKA C TOKOM, CHJIBI AMITepa
u cunsl JlopeHia;

- CTPOUTH U300paKEHUE, CO3AaBAEMOE TNIOCKUM 3€pKalloM, TOHKOM JIMH30M, U PAaCCUUTHIBATH
€ro XapaKkTEePUCTHKU;

- MPUMEHATh OCHOBOTIOJIATAIONINE ACTPOHOMHYECKHE TIOHSTHS, TEOPHUH U 3aKOHBI JUIsS
aHanm3a W 00bsACHEHUs (PU3MYECKHX TMPOIECCOB, MPOUCXOIANINX B 3BE3AaX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIAKTHUECKOU Cpeie; TBMKEHUSI HEOECHBIX T, DBOJIIOIMIU3BE3 ] 1 BeeneHHoi;

- MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEHN (PU3MUECKUX BETUYHH C MCTOIb30BAHUEM ITPSIMBIX
M3MEpEeHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATH PE3yAbTAThl MOJYYEHHOW 3aBUCUMOCTH
(¢u3MYECKUX BEIUYMH B BHJIE Tpa@UKOB ¢ YYETOM aOCOJIOTHBIX MOIPEHIHOCTEH H3MepeHud, AenaTh
BBIBOJIBI 110 PE3YJIbTATAM HCCIIEJOBAHNUS;

— MPOBOANTh KOCBEHHBIE W3MepeHuss (U3MUYECKUX BEIWYHH, TPH OSTOM BHIOHpATh
ONTUMAIBHBIA METOJT U3MEPEHHS, OIICHUBATH a0CONIOTHBIE M OTHOCHUTEIBHBIE MOTPENTHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHUI;

— MPOBOJIUTH OMNBITHI MO MPOBEPKE MPEAJIOKEHHOM THUIOTE3bl: IUIAHUPOBATH SKCIEPHUMEHT,
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAaHOBKY, aHAU3UPOBATh MOJYUYEHHBIC PE3YyIbTaThl U AENaTh BBIBOJ O
cTaTyce MpeI0KEHHON TUIIOTE3bI;

— OTHMCHIBATh METO/IbI TTOTYYEHHUSI HAYIHBIX aCTPOHOMHYECKUX 3HAHHM;

— co0roaTh mpasuiia 0€30MacHOro TpyAa NPy MPOBEACHUH UCCIEOBAaHHM B paMKaxXy4e0HOTo
DKCIIEPUMEHTa, TMpaKTUKymMa M  y4eOHO-UCCIIEJOBATEIbCKOM W  MPOEKTHOM  JAESITeNbHOCTH ¢
HCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOT0000PYI0BAHUS;

— pemarh pacu€THbIE 3aJ]a4M C SIBHO 3a/laHHOM M HESBHO 3aJJaHHOW (M3NYECKON MOJIENbIO: Ha
OCHOBaHHMH aHallu3a YCJIOBUS BBIOMpATh (PU3MUECKHE MOJAENH, OTBEyarollue TpeOOBaHMSIM 3a7auH,
MPUMEHATHh (OPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAaThl (PU3UYECKUX TEOPUI MPHU HCIIOTH30BAHUN
MaTeMaTUYeCKUX METOJOB pEUIEeHUsl 3a/lay, MPOBOAUTH PACUEThl HA OCHOBAaHWU HMEIOIIMUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YNbTAaThl UKOPPEKTHUPOBATH METOABI PELICHUS C YYETOM MOJTYyUYEHHBIX PE3yJIbTaTOB;

- pelarh KauyecTBEHHBbIE 3ajaud, TpeOyrolue NMpPUMEHEHUs 3HaHWM M3 pa3HBIX pa3felioB
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Kypca (U3MKH, a TakKe MHTErpaldd 3HAHUM M3 JPYrHuX MNPEeIMETOB €CTECTBEHHO-HAyYHOrO LHKIIA:
BBICTPAUBaTh JOIMYECKYIO LIETIOUKY PpacCyKICHUI C ONOPON Ha M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uvecKue SIBICHNUS,

- UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS sl OOBSICHEHHS] OCHOBHBIX IPHHIMIIOB PAa0OTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB;

- MPUBOJIUTL TIPUMEPHI BKIIAJa POCCUUCKHX W 3apyOekKHBIX YYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHUE IIPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKUU TEXHOJIOTUM;

- aHAJIM3UPOBATh M OLIEHWBATH MOCIEACTBHS OBITOBOM M IPOU3BOJCTBEHHOW JESATENbHOCTH
YeNOBEKa, CBS3aHHOW ¢ (U3MYECKHMMH TMPOIECCaMu, C TO3UIUN DKOJIOTHYECKOH O0e30macHOCTH,
MIPEJICTaBJICHUI O PallMOHAIILHOM MPUPOOTNOIb30BAHUHM, @ TAK)KE Pa3yMHOM HCIOJIb30BAHUM JOCTUKCHUN
HAYK{ U TEXHOJIOTUH JUIs JaJIbHEHIIIEropa3BUTHS YE€I0BEYECKOTO OOIIECTBA;

— MPUMEHSITh Pa3iINYHbIe CIOCOOBI paboThl ¢ WHQOpMAIMEeH (GU3NIECKOTO COAEpKaHUS C
UCIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJOTUH, NMPU 3TOM HCIOJIB30BaTh COBPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU [UIA TOMCKAa, NEepepabdOTKM W MpeabsBICHUS y4eOHOM M HaydHO-
NOMyJSIpHOM  MH(OpMalMK, CTPYKTYPUPOBAaHUS M UHTEpIpeTalud HHPOpPMAIUH, MOJYy4YEeHHOU U3
Pa3UYHBIX HMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATh IIOJYY4AaeMYI0 HH()OPMAIMI0 M OLEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HaHUH, TaK U Ha OCHOBE aHAIN3a UCTOYHUKaWH()OpMaLInK;

— MPOSBIATH  OPraHU3AlMOHHBIE W  [IO3HABATENbHBIE  yYMEHHUS  CAMOCTOSTEIHLHOTO
MpUOOpPETEHNUsI HOBBIX 3HAHUI B MPOIIecce BHIMOIHEHHS MPOSKTHBIX M Y4eOHO- UCCIIEeI0BATENLCKUX padoT;

— paboTaTh B IpymIme ¢ UCHOJHEHHEM Pa3UYHBIX COIUAIBHBIX POJIeH, IUIAHUPOBATh PaboTy
IpyNIbl, pallMOHAIBHO PACHpPENENITh NeSTEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OLIEHUBATh
BKJIAJ] KQX/I0TO M3 YYACTHUKOB TPYIIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOIIEMBI;

— MPOSBIIATH MOTHUBALMIO K OynyIiel mpodeccnoHanbHOM 1eATeTbHOCTH IO CIICUAIBHOCTIM
(U3HKO-TEXHUYECKOTO MPOQHIIS.

TemaTH4yeckoe IJIAHUPOBAHUE

10 kacc
Ne | HaumenoBanue | Kosmmuecrs IIporpammuoe OcHoBHbBIE BUBI JIEKTPOHHO-
n/ | pa3iesoB H TeM 0 4acoB coepxaHue AeATeTbHOCTH o0pa3oBaTe/bHbI
1l o0yuarwumuxcst e pecypchl
Pasnen 1. Hayunblii MeTo mo3HAHNUS PUPOABI (24)
1.1 | Hayunsrnii meton | 2 dusnka — | Yuactue B | https://lesson.
IO3HAHUS (yH1aMeHTalbHas JUCKYCCHH O POJIH academy-
MpUPOJIbI Hayka O Impupoje. | pusnueckoir Teopuu content.myschool

Hay4nprii merox | B (opmuposanuu | -€du.ru/03/10
MO3HAHMS M METOJBI | HPEACTABIEHUI O

UCCIIEI0BaHUS ¢bu3nveckoil KapTUHE
(bu3NYeCKUX SIBICHUH. | MUpa, MECTe
DKCHEepUMEHT u | puznueckoi
TEOpHsl B TIIpollecce | KApTUHBI ~ MUpa B
MO3HAHUS  TPUPOABI. | 00IIEM pany
Habmtonenue U | COBPEMEHHBIX
HKCIIEPUMEHT B | €CTECTBEHHO-
¢busuke. HaY4HbIX

CriocoObl  M3MepeHHus | IPeICTaBICHUN 0
(U3NYECKUX BEIUYMH | IPUPOIE.

(ananorossie u | U3yyenne mnoHsTHI
uugpoBsIe «THUIIOTE3a,
U3MEpUTENIbHbIE «huznueckuit
npubopHI, 3aKOHY,
KOMITBIOTEPHBIE «puznueckas
JTaTYNKOBBIE TEOPUs».

CUCTEMBI). PaccmoTpenue
[TorpemnocTtu rpaHull
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https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/10

U3MEpPEHUI
(U3HYECKUX BETUYUH
(abcomoTHas u
OTHOCUTEIbHASA).
MoaenupoBanue
(bu3HUECKUX SIBICHUN
u MIPOLIECCOB
(MaTepuasibHasl TOUKa,
abcomoTHO  TBEpIOE
TENO, ujeanbHas
KHUJKOCTb,
HIeaAIbHBIN ras,
TOYEYHBIN

3apsin). ['unoresa.
dusnyeckuii  3aKO0H,
TPAHUIIBI ero
MIPUMEHUMOCTH.
dusnyeckas Teopusl.
Ponb u mecro pusuku
B dbopMUpoBaHUU
COBPEMEHHOM
Hay4HOU KapTUHBI
MHDpa, B
MPAaKTUYECKOMN
JEeSITeIbHOCTH JIIOJIeH

MPUMEHUMOCTH
buznuecKux
3aKOHOB.
CpaBHeHue
M3MEpPEHUI
buznuecKux
BEJIMYUH npu
TTOMOIIIH
aHaJIOTOBBIX u
U (POBBIX
U3MEPUTENIbHBIX
puOopoB,
HaInpumep, npu
U3MEpEHUHN CHUTBI
TOKa U HaIpsHKCHUS
B IICMH TIOCTOSTHHOTO
TOKa TpU TOMOIIH
aHaJIOTOBBIX "
i (ppoBbIX
U3MEPUTEIbHBIX
puOOpPOB.
OcBoeHue cnoco0oB
OIICHKHU
MOrPEIIHOCTEN
HA3MEPEHUM.
OcBoeHHE OCHOBHBIX
npuéMoB paboTHl ¢
uudposoit
nabopaTtopueit 1o
¢usuke, Hampumep,

pu WU3MEPEHNH
(bUBUIECKUX
BEJIMYNH npu
MTOMOIIH
KOMIIBIOTEPHBIX
JTATYHUKOB
Pa3nes 2. Mexanuka
2.1 | Kunemaruka 10 Mexanuyeckoe [TpoBenenue
JBUKCHHUE. KOCBEHHBIX
OTHOCHUTENBHOCTh U3MepeHuit
MEXaHHUYECKOT O MI'HOBEHHOMN
nBkeHud. Cucrema | CKOpOCTH "
OTCuéTa. YCKOpEHHUsl Tela, B
[Ipsmass u obOpartHas | ToM quCIIe
3a/1a4u MEXAHUKH. | YCKOPEHUs
Panuyc-BekTop CBOOOHOTO
MaTEpUaIbHOW TOYKH, | MaJEHUS,
€ro MpOeKIUH Ha OCHU | MPOBEJICHUE
CHUCTEMBl KOOpAMHAT. | UCCIIETOBAHMS
Tpaektopus. 3aBUCUMOCTEN
IIepemenenue, MEXIY
CKOpOoCTh  (cpenHsis | pusmueckumu
CKOpOCTb, BEIMYMHAMU  (TIyTH
MI'HOBEHHas OT BpEMEHU IIpH
CKOPOCTb) U | pABHOYCKOPEHHOM
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YCKOpEHHUE
MaTepUalbHOW TOYKH,
UX TPOEKIUH Ha OCHU

CUCTEMbI KOOpJMHAT.
Crnoxxenue
MepeMEIICHUN "
CJI0’KEHUE CKOPOCTEH.
PaBHOMepHOE 51
PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE
JIBIDKCHUE.
3aBUCHMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOpPEHHSI W IyTH

MarepuaibHON TOYKHU
OT BpEeMEHH H UX
rpaduxkun  CBoOosHOE
najgeHue. Y CKOpEHHe
CcBOOOJHOTO TaJICHUS.
JBr>xeHue Tena,
OpOIIECHHOTO OJ
YIJIOM K TOPHU30HTY.
3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTHU
u YCKOpPEHHUS
MATepHAIIBHON TOYKHU
OT BpPEMEHU M UX
rpaduku.
Kpuonuneiinoe
JIBUKeHUE. [[BukeHue
MarepuaibHON TOYKHU
o OKPY>KHOCTH.
VYrnoBsasg u JMHEWHas
ckopoctb. Ilepuon u
4acToTa oOpamieHusl.

LleHTpOoCTpEMUTEIBHO
e (HOpManbHOE),
KacaTeabHOe
(TaHreHLMAJIbHOE) U
IIOJIHOE  YCKOpEHHE
MaTepuaabHON TOYKH.
Texauueckune
YCTpOMCTBA u
TEXHOJIOTHYECKHE
IIPOLIECCHI:
CIIUJIOMETP,

JBUKEHUE CHAapsJOB,
LIETIHBIE,
ecTepEHYaThIE 51
pEMEHHBIE IIepelayu,
CKOpPOCTHBIE JIN(THI

JBJKEHHUH, TEpUOaa
oOparteHus
KOHHYECKOTO
MasgTHHKAa OT €ro
rapameTpoB) u
OMBITOB IO MPOBEPKE
MPEJI0KEHHOMN
TUIIOTE3bI
U3y4YEHUU
PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO
JIBUKEHUS,
JIBU)KECHHUS
OpOIIIEHHOTO
TOPU30HTAJIBHO,
JIBIDKCHUSI Teja 10
OKPY’KHOCTH c
MOCTOSIHHOM o
MOAYJIO CKOPOCTHIO.
Omnpenenenue
aOCONIOTHBIX u
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN
U3MEPEHUIN
(hU3UIECKUX
BEIIUYMH.
TPaHMI]
IIOIPELIHOCTEM.
N3yuenne  Mopenu
CUCTEMBI  OTCYETA,
CpaBHEHHUE  IIyTEH,
TPaeKTOPHH,
CKOpOCTEN
JIBIDKCHUSI OJTHOTO U
TOrO KE€ Tela B
Pa3HBIX cucTeMax
OTCYETA. AHanus
pa3HBIX  CIOco0OoB
HCCIIeA0BaHUS
JIBYKEHUH.
Paccmorpenue
MPEACIIBHOTO
nepexoja u
U3MEPEHHUE
MTHOBEHHOM
CKOPOCTH.
MonenupoBanue
npeoOpa3oBaHUs
IBIDKCHUN C
HCIIOJIH30BaHUEM
MEXaHU3MOB,
U3y4yeHue
npeoOpa3oBaHUs
YIJIOBOM CKOpPOCTH B
penykrope. AHaiIu3

pu

Tena,

Orenka
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HaIpaBJICHUA

CKOPOCTH npu
JBUKEHUHN o
OKPY>KHOCTH.

Pemienue pacué€rHbix
3aj1a4 c SIBHO

3alaHHOM M HESBHO
3alaHHOU
buzmIecKoit
MOJEIIBIO c
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
bopmyn
KUHEMATUKH.
Pemenue
KaueCTBEHHBIX
3ama4, TpeOyoumx
MPUMEHEHUS 3HAHUU
110 KNHEMAaTHUKE.

OOspsacHenue
YCTpPOUCTBA u
MPUHIMIA JEHCTBUSA
CIIUJIOMETPA,

LIETTHBIX

mecTepéHuaTeix U
PEMEHHBIX TIEpenad,
CKOPOCTHBIX JTU(TOB.
OO®bsicHeHUE
JIBJKEHHSI CHApSIOB.
Omnpenenenue
YCIOBUU
MIPUMEHUMOCTH
MoJjiejien
¢usznyeckux Tea u
MIPOLIECCOB
(s1BIEHUN):
MarepuaibHas
TOYKa,
PaBHOYCKOPEHHOE
JIBIDKECHHE,
CBOOOAHOE TMAaJCHHE.
Brimosnnenue
yueOHBIX 3aJlaHUN Ha
aHaIN3
MEXaHUYECKUX
MIPOIIECCOB
(s1B7IEHUIN) c
WCIIOTb30BaHUEM
OCHOBHBIX
MOJIOKEHU N u
3aKOHOB
KUHEMaTUKHU:
OTHOCHTEIIBHOCTh
MEXaHUYECKOT O
JIBIDKCHUSI, (POPMYITBI

65




KHMHEMAaTHKHU

PaBHOYCKOPEHHOTO
JIBUKEHUS,
npeoOpazoBaHus
Tannnes I
CKOpOCTH u
MepeMEICHUS.
Ucnonp3oBanue IT-
TEXHOJIOTHI npu
pabote c
JIOTIOJIHUTEIbHBIMU
HUCTOYHUKAMHU
uHpopmaruu o
TeMe, ux
KPUTUYECKHUI aHaIN3
u OIICHKA
JIOCTOBEPHOCTHU

2.2 | IuHamwuka [TepBorit 3akoH | [IpoBeneHue
HeroTona. KOCBEHHBIX
NuepunanbHbie U3MEPEHUIN
CUCTEMBI OTCué€Ta. | paBHOJAEHCTBYIOLIEH
[TpyHIHD CUII u
OTHOCHUTEIILHOCTH koa(durmenta
lNasnmnes. TPEHUsSI CKOJIbKEHHS,
Heunepuunanbsubie MIPOBE/ICHHE
CHUCTEMBI OTCU€Ta | UCCIIECIOBAHUS
(ompenenenue, 3aBUCUMOCTEMN
MIPUMEPBHI). Macca | ¢pusznueckux
tena. Cuna. [IpuHuun | Benu4uH (cun
CYMEpIO3UIIMK  CHJI. | YIPYTOCTH,

Bropoiu 3aKOH | BO3HUKAIOILINX B
Hprorona JUTA | IPYKWHE 31
MaTepUaIbHOM TOUYKH. | pE3UHOBOM 00pa3siie,
Tpernii 3aKOH | OT uX JedopMaliun)
Herorona s | U OTBITOB o
MaTepUaIbHBIX TOYEK. | MPOBEPKE

3aKOH  BCEMHUPHOTO | MPEIOKEHHON
TATOTCHHUSI. TUTIOTE3bI npu
DKBUBAJIIEHTHOCTh W3YYEHUU JABUKECHUS
TpaBUTAIlMOHHOW U | Opycka o
WHEPTHOU MacCChl. | HAKJIOHHOU

Cuna TSIKECTH. | TIIIOCKOCTH,
3aBUCUMOCTh JIBUJKEHUSI CHUCTEMBI
YCKOpEHUS CBSI3aHHBIX Te,
cBOOOMHOTO mTajaeHus | nedopMaiuu Tell.
oT BBICOTEI Hax | Onpenenenue
MMOBEPXHOCTHIO abCONIOTHBIX u
TIJTAHETHI u OT | OTHOCHUTEIBHBIX
reorpaduueckoit MOrPEIIHOCTEN
mupoTel. [IBrkeHWe | u3MepeHun
HEOECHBIX Tel W UX | (pU3MIEeCcKux
CITyTHUKOB.  3aKOHBI | BEJIMYHH. Orenka
Kennepa. [lepBas | rpanui
KOCMHUYECKast MOTPEIIHOCTEM.
CKOPOCTb. Uccnenosanue
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Cuna YIPYTrOCTH.
3akon ['yka. Bec Tena.
Bec Tena,
JIBAKYILIETOCS c
YCKOPEHHEM. Cuna
TPEHMUSL. Cyxoe
Tpenue. Cuiia TpeHus
CKOJIBXKEHUSI U CHUJIa
TpeHUs MIOKOSI.
Koapdpunment
TpEHUsI. Cuna
CONPOTHUBIICHUS  TPHU
JBUKEHUU Tela B
XKUJKOCTU WU Trase,
€€ 3aBUCUMOCTb OT
CKOPOCTH
OTHOCHUTEIIBHOT'O
JBIKEHUSL.
JlaBieHue.
I'mppocraTuyeckoe
JaBJICHUE. Cuna
Apxumena.
TexHuueckue
YCTpOMCTBA u
TEXHOJIOTHYECKHE
MIPOIIECCHI:
MOAIIMITHUKH,
JBUYKEHUE
HCKYCCTBEHHBIX
CITyTHUKOB

JIBUXKEHHUSI CHCTEMBI
TCII, CBsI3aHHBIX
HUTBIO, IEPEKUHYTOMN
yepe3 JIETKUil OJIOK,
JBUKEHUS OpycKa 1o

HaKJIOHHOM
MIOCKOCTH c
MepeMEHHBIM
kod(urmeHTOM
TPEHUs, JBUKEHUS
rpy3a Ha Baly
TPEHUEM.
HaOmronenue
JIBIDKCHHUSI Tell B
MHEPLUUATBHBIX u
HEHWHEPIUATbHBIX
cUCTeMax  OTcYéra,
HarpuMep, KadeHUus
JIBYX UIHH]IPOB
WM IIapOB pa3HOU
Macchl c
OJIMHAKOBBIM
YCKOpEHUEM
OTHOCHUTEIIEHO
HEUHEPIUATbLHON
CHUCTEMBI OTCUYETA.
N3yuenue
LEHTPOOEIKHBIX
MEXaHU3MOB.
CpaBHeHne in
TpeHus MOKOS,
KaueHUs "
CKOJIbYKEHUS.
Pemenne pacy€THbIxX
3a1a4 c SIBHO

3aJJaHHON M HESIBHO
3aJjaHHOMI
buzmIecKoit
MO/IEITBIO c
HCIOJIb30BaHUEM
OCHOBHEIX 3aKOHOB U
(bopMyn KHHEMAaTUKH
H JIIMHAMUKH.
Pemenne
Ka4eCTBEHHBIX
3amay, TpeOyromux
MPUMEHEHHUS 3HAHUU
M0 KHHEMAaTHKEe U
JIMHAMHKE.
OOnsacHenue
YCTpOMCTBA 151
MpUHIUIA JeUCTBUS
MOIIIMITHUKOB.
OObscHEHUE
JIBIOKCHUS
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HMCKYCCTBEHHBIX
CITyTHUKOB.
Onpenenenue
YCIOBUU
MIPUMEHUMOCTHU
MoJIeJIei
(GUBUYECKUX TeI U
MPOLECCOB
(stBICHUI):
WHEepIUaibHas
cucTema OTCuéTa,
MarepuaibHas
TOYKa, aOCOIIOTHO
yupyras
nedopmarusi.
Brimonaenue
yueOHBIX 33/IaHUl Ha
aHaJIu3

MEXaHUYECKUX
IIPOLIECCOB
(s1BIICHUIA) c
HCI0JIb30BaHUEM
OCHOBHBIX
ITOJIOKEHUI u
3aKOHOB JIMHAMHUKHU:
TpHU 3aKOHa
HeroTona, npuHumn
OTHOCHUTEJIBHOCTH
lanmunes, 3aKOH
BCEMUPHOIO
TaroteHus. Pabota B
rpymnmnax npu
o0CyXIeHUN
BOITPOCOB
MEXIPEAMETHOTO
Xapaxkrepa
(HampuMep, Mo Teme
«/IBmxeHue B
PUPOE»)
2.3 | Craruka AbGcomotHo TBEpAOE | [IpoBenenue
TBEPJIOTO Tela TEJO. UCCIIEIOBaHMS
[locTtynmarenpHOE W | YCIOBHI paBHOBECHUS
BpalaTeabHOE TBEPAOTO Tena,
JIBUKEHUE TBEPAOTO | UMEOIIETO 0oCh
Terna. MOMEHT CuIibl | BpallleHUs;
OTHOCHUTEIIBHO OCH | KOHCTPYHUpPOBaHUE
BpAlLICHUS. [Ine4o | KpOHIITEHHOB u
cuibl. Clio)keHHe CHJl, | pacdér cui
MPUITOKEHHBIX K | YIPYTrOCTH;
TBEPIOMY TEIly. A3y4YCHUE
LeHTp TsxKECTH TENA. | YCTOMYMBOCTH
VYcinoBusi paBHOBECHS | TBEPIAOTO Tela,
TBEPIOTO TeNa. | IMEIOIEro IJIOMaab
YcroitunBoe, OIOPBHI. Pemenue
HEYCTOMYHMBOE, pacy€THBIX 3ajady ¢
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0e3paszTuyHoe

SIBHO 3aJaHHOU U

paBHOBECHE. HESIBHO 3alaHHOU
Texauveckue buznIecKoit
YCTPOMCTBA U | MOJEIBIO c
TE€XHOJIOTHYECKHE HCIIOJIb30BaHUEM
MIPOLIECCHI: OCHOBHBIX 3aKOHOB U
KpOHUITEIH, dbopMyI1 CTaTUKH.
CTPOUTEIBHBIN KpaH, | Pemenue
peméTyareie KaueCTBEHHBIX
KOHCTPYKIUU 3amaq, TPeOyomx
IIPUMEHEHHUs 3HAHUU
0 CTaTHKE.
OObsicHEeHUE
YCTpOMCTBA 51
MIPUHLUIIOB
JIEUCTBUSA
KpOHIIITEIHA,
CTPOUTEIBHOTO
KpaHa, pelméryaThixX
KOHCTPYKIUH.
Onpenenenue
YCIOBUU
MIPUMEHUMOCTHU
MozeIen
busznueckux TeN:
abCOMIOTHO TBEPIOE
TEJO.
Brinosinenue
yueOHBIX 33/IaHUN Ha
aHaIN3
MEXaHUYECKUX
IIPOLIECCOB
(stBIIEHMIA) c
HCIIOJIb30BaHUEM
OCHOBHBIX
MOJIOKEHU N 151
3aKOHOB  CTAaTHKU:
YCJIOBHSI PaBHOBECHS
TBEPAOIO TENa
2.4 | 3akoHBI Nmmynsc IIpoBeneHune
CO3paHeHusi B MaTepuaibHON TOYKH, | KOCBEHHBIX
MEXaHUKe CHUCTEMBI U3MEPECHUI
MaTepualbHBIX TOYEK. | UMITYJIbCa Tena,
IlenTp Macc cuCTeMbl | KHHETHUYECKON "
MaTepUalbHBIX TOYEK. | MOTEHUUATBLHON
TeopeMa 0 ABWKEHUU | SHEPTUH Tena,
LIEHTpa Macc. MOIIIHOCTHU CUJIBL;
Nmmynsec  cunbl W | MPOBEJIEHUE OIBITOB
W3MEHEHUE HMMIYJbCca | MO MIPOBEPKE
Tena. MIPEMIOKEHHOU
3akoH COXpaHEHUs | TUIIOTE3bI npu
HMITYJTbCA. W3y4eHUHU
PeaktuBHOE PaBHOYCKOPEHHOTO
JIBW>KEHUE. MOMEHT | IPSMOJIUHEMHOrO
HMITYJIbCa JIBHDKECHHUSI u
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MAaTepHATbHON TOYKH.

IIpencrasnenue 0
COXPAHEHHHM MOMEHTa
HMITYJIbCa B

LEHTPAJIbHBIX MOJISX.
PaGora cunel  Ha
MaJIoM Hu Ha
KOHCUHOM
MEepEMEIICHUH.
I'padpuueckoe
MpeICTaBICHUE
paboThI CUITHL.
MomHocTh
Kunernueckas
SHEprus
MATepUAIIBHON TOYKH.
Teopema 00
H3MCHECHUU
KHHETUYECKOM
SHEPTUH
MaTepuaibHON TOYKH.
ITorenmmanpHbIC u
HEIOTEHIMAJIbHBIE
CHUIEL.
IloTeHnmansHas
SHEPrus.
IloTeHnmansHas
SHEPTUs yIopyro
neopMUPOBAHHOM
MPY>KUHBI.
ITorennmansHas
SHEprus Tena B
OJHOPOJHOM
TPaBUTAITMOHHOM
noze. IloTeHnmansHas
SHEprus Tena B
IrPaBUTAIMOHHOM
Moje  OJHOPOIHOTO
mapa (BHYTpH U BHE
miapa).

Bropas kocmuueckas
CKOpOCTb. Tperbs
KOCMHYECKas
CKOpOCTb.

Cas3p paboThI
HEMOTEHIMAIbHBIX
cul ¢ HU3MEHEHHEM
MeXaHUJeCKOH
SHEpPruu CHCTEMBI
Tel. 3aKoH
COXpaHEHUs
MEXaHHUYEeCKOM
SHEpPruM. YHOpyrue u

HEyIpyrue
CTOJIKHOBECHHUS.

CHJIBI.

B3aUMOJICUCTBUA
TeJ.

Onpenenenue
a0COFOTHBIX u
OTHOCHUTEJIbHBIX
MOrPEIIHOCTEN
U3MEpPEHU
buznuecKux
BEJIMYKH.
TPaHUI]
MOTPEIIHOCTEH.
IIpoBenecHue
HKCIIEPUMEHTA
CpaBHEHUIO
MU3MEHEHUS
HUMITYJIbCa
UMITyJTECOM
U3MEHEHUS
HOTEHIINATbHON
SHEPTUM TPYKHUHBI C
paboToit CHJIBI
TPEHUS.
Hccnenosanne
COXpaHEeHUs
UMITyJIbCa
yapyrom
B3aMMOJICHCTBHH,
COXpaHEHHUs YHEPTUU
npu CBOOOIHOM
MaJICHUU.
Onpenenenue
paboThI CUJIBI TPEHUS
IpU JIBUKCHUM Tela

OneHka

8(0)

Tema ¢
CHIIBI,

npu

no HaKJIOHHOH
IUIOCKOCTH.
HaGmionenue i
00BsICHEHHE
PEaKTUBHOTO
JIBIDKEHUS.

Pemenne pacdy€THbIxX
3a1a4 c SIBHO

3aJaHHOM M HESABHO
3aJJaHHOM
bu3IecKoit
MOJEJIbIO c
HCITOJIb30BaHUEM
OCHOBHEIX 3aKOHOB U
dhopMyn MEXaHUKH.
Pemenue
KayeCTBEHHBIX
3amad, TpeOyoUmMX
MPUMEHEHHUs 3HAHUU
[0 MEXAHHKE.
OObscHEHUE
MIPUHIIMIIOB
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VYpaBuenue bepnymimn
st HJcaILHOU
KUIKOCTU KaK
CJIEACTBHE 3aKOHA
COXpaHEHUs
MEXaHUYECKOU
SHEPIUH.
TexHuueckue
yCTpOMCTBA u
TEXHOJIOTHUECKHE
MPOLIECCHL: JBUKEHUE
paxer, BOJOMET,
KONEp, MNPY>KUHHBIN
MUCTOJIET, THUPOCKOIL,
¢dburypHoe karaHue Ha
KOHBKaxX

JIEHUCTBHSA BOOOMETA,
KOIIE€pa, IPYKUHHOTO
IMMCTOJIETA,
TUPOCKOIIA.
OObscHeHue
JIBYDKCHUS paker,
(GuUrypHOTO KaTaHUs
Ha KOHBKAaX.
Onpenenenue
YCIOBUU
MPUMEHUMOCTH
MozAeaeH
(UBUYECKUX TeI |
MPOLECCOB
(stBICHUI):
abCOJIIOTHO ymnpyroe
5 a0COJIFOTHO
HEYIIpyroe
CTOJIKHOBEHHSI.
Brimonaenue
yueOHBIX 33/IaHUl Ha
aHaIu3
MEXaHUYECKUX
MPOLECCOB
(s1BIICHUIA) c
HCIOJIb30BaHUCM
3aKOHOB COXpaHCHUS
B MEXaHUKE: 3aKOHBI
COXpaHEHUs
HUMITYJIbCa i
MeXaHUYeCKOMU
SHEPTUH, CBSI3b
paboTbl  CWJIBI  C
H3MEHECHHEM
MeXaHUYeCKOM
SHEPTUU Tena.
Hcnonp3oBanue IT-

TEXHOJIOTHI npu
pabote c
JIOTIOTHUTEIbHBIMU
HUCTOYHUKAMU
uH(popMalun o
TeEME
Pasznea 3. MoJsiekyjasipHasi GU3MKa ¥ TEPMOAUHAMUKA
3.1 | OcHOBBI 14 OcHOBHBIE [IpoBenenue
MOJIEKYJISIPHO- TTOJIOKEHHUSI U3MepeHuit
KHHETUYECKOU MOJIEKYIISIPHO- napaMeTpoB rasa,
TEOpUH KMHETUYECKOW TEOpUH | MPOBEIEHUE
(MKT), ux OmBITHOE | UCCIIETOBAHHIMA
000CHOBaHHE. 3aBHCUMOCTEM
Huddysus. buznyeckux
BpoyHnoBckoe BEJIMYMH M OIBITOB
JBUKEHHE. XapakTep | Mo IIPOBEPKE
JIBUKECHUSI U | IpeI0KEHHON
B3aMMOJICHCTBHS THIOTE3bI npu
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JaCTHI] BEIIIECTBA.
Mopenu CTpOEHUs
ra3oB, >KHAKOCTEH H
TBEPABIX Tel u

00BsACHEHHE CBOMCTB
BCIIECTBA HAa OCHOBE
3TUX Mozeneil. Macca
U pa3Mepbl MOJIEKYI
(aTomoOB).
KomnuectBo
BEIIIECTBA.
IlocTosiHHAs
ABorajpo.

TenmoBoe
paBHOBECHE.
Temneparypa U
CII0COOBI eé
n3mepenus.  llkama
temrepatyp Llenbcus.
Mogens uaCaIbLHOTO
ra3a B MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPHUU: YACTHUIIbI Ta3a
JBUXKYTCSI
Xa0TUYECKH U
B3aUMOJCHCTBYIOT
ApYyr € ApYTroM.
I'a3oBBIC 3aKOHBI.
YpaBHeHue
Menneneensa—
Kunaneiipona.
AOconoTHas
Temmneparypa (IIkana
TeMIiepaTyp
KensBuHa).
JanpToHa.
H3onporneccor B
HIeaIbHOM Taze ¢
IMOCTOSTHHBIM
KOJINYECTBOM
BEIIECTBA.
I'padnueckoe
MpeACTaBICHUE
H30IPOIECCOB:
HU30TE€pMa,  H30X0pa,
n3zo0bapa.

CBs3b MEKY
JIABJICHUEM U CpeHEN
KUHETHYECKOM
SHEprueu
MOCTYMATENbHOTO
TEIJIOBOIO JIBHIKCHUS
MOJICKYJI HJI€aTbHOTO
raza (ocHOBHOE
ypaBHEHHE

HC

3akoH

U3Y4YEHUU
YCTaHOBJICHUS
TEIJIOBOTO
paBHOBECHS u
M30IPOLIECCOB B
ra3ax.

Onpenenenue
aOCOFOTHBIX u
OTHOCHUTEJIbHBIX
MOrPEIIHOCTEN
U3MEpPEHU
buznuecKux
BEJIMYMH.
TpaHuIl
MOTPEIIHOCTEH.
DKcrepuMeHTaIbHas
MPOBEPKa YpaBHEHUS
COCTOSIHUS
UJeabHOTO rasa.
N3yuenune wmonenei:

OneHka

JBIKCHHUSI ~ YacCTHII
BELIECTBA,
OpOYHOBCKOTO
JBUKEHHUS.  OIbITa
[ITepna,
KPUCTAJTTNYECKUX
pELIETOK.

Pemenne pacy€THbIxX
3a1a4 c SIBHO

3aJJaHHOM W HESIBHO
3aJlaHHOM
buzIecKoit
MOJEIBIO c
HCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
bopmyn
MOJIEKYJIAPHON
buzukn.

Pemenue
KaueCTBEHHBIX
3amad, TpeOyIoUUX
MPUMEHEHUS] 3HAHUU
Mo  MOJEKYJSIpHOM
¢bu3uke.
OOmbscHeHue
YCTpOMCTBA 51
MpPUHIUIA JeHCTBUA
TEPMOMETPA,
6apomerpa.
OObsicHeHne
MOJTyYEeHUSs
HaHOMaTEPHUAJIOB.
Onpenenenue
YCIOBUU
MIPUMEHUMOCTHU
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MOJIEKYJIIPHO- MoJienen
KUHETHUYECKOW TEOpHH | pu3nyeckux T1ei1 u
UJealIbHOTO Ta3a). IIPOLIECCOB
CBsa3p  aOCOJIIOTHOM | (SIBJICHUM): MOJIeeH
TEeMIIepaTypbl ra3a, JKMJIKOCTH U
TEPMOJMHAMUYECKON | TBEPIOTO
CUCTeMBbI CO cpenHel | (KpUCTAIIMYECKOro)
KMHETUYECKOU Tela,  UACAIBHOIO
SHEprueu raza. BeinosHenue
IIOCTYIATEJILHOTO yueOHBIX 3a/laHUll Ha
TEIJIOBOTO JBWKEHUS | aHAJIM3  TEIUIOBBIX
€€ 4acTull. IIPOLIECCOB
Texauveckue (s1BIICHUIA) c
YCTpOMCTBA U | UCIIOJIBb30BAHUEM
TEXHOJIOTHYECKHE OCHOBHBIX
MPOLIECCHI: nonoxxenud MKT wu
TEPMOMETP, 3aKOHOB
OapoMeTp, MOJydeHHE | MOJICKYJISIPHON
HaHOMaTEepHaJIOB busuky: CBA3b
JTaBJICHUS
UJealbHOr0 Ta3a co
cpenHen
KUHETUYECKOHN
SHEpPruer TEIIOBOrO
JIBU)KECHHUS u
KOHIICHTpAallUeH €ero
MOJIEKYIL, CBSI3b
TEMIEPATYPbI
BELIECTBA co
cpenHen
KUHETUYECKON
SHEpPruer TEIMIOBOTO
JIBU)KEHUS ero
qacTull, CBSI3b
JIaBJICHUS
UJEabHOTO ra3a ¢
KOHILIEHTpaluen
MOJIEKY1 U €ro
TEMIIEPATypOH,
ypaBHEHUE
MenpgeneeBa—
Knaneiipona
3.2 | Tepmogunamuk | 19 Tepmonnnamuueckas | smepenue
a. TennoBsie (TH) CUCTEMA. | YAEIbHOU
MaIlUHbI 3anaHue BHEIIHUX | TEMJIOEMKOCTH
yCIIOBUI JUISL | pa3HBIX BELIECTB, UX
TEPMOAMHAMMUYECKON | CpaBHEHHUE,
cuctembl. BHeltHue u | mpoBeneHue
BHYTPEHHHUE I1apaMeT- | UCCIIEN0BAaHUN
pBL [TapameTpsl | 3aBHCHUMOCTEN
TEepMOJIMHAMHUYE-CKOH | pruznueckux
CUCTEMBI KaK Cpe/IHHE | BETUYUH M OIBITOB
3Haue-HUsl  BEJIMYMH, | 110 IIPOBEPKE
OMMCHIBAIOLIUX €€ | MpeIOKEHHON
COCTO-SIHHE Ha | TMIIOTE3bI npu
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MHUKPOCKOIIMYCCKOM

YPOBHE.
Hynesoe Hayao
TEPMOJUHAMUKH.
Camonpoun3BoJibHas
penakcanus
TEPMOJIUHAMUYECKOMN
CHUCTEMBI K
TEIJIOBOMY
PaBHOBECHIO.

Mopgenb uaeanbHOIO
rasa B
TEPMOIMHAMUKE —
CUCTEMA YypaB-HCHUM:
ypaBHEHUE
MenneneeBa—
Knaneiipona u
BBIPaKEHUE JUTS
BHYTPEHHEN 3HEp-
TWH. YcnoBust

IIPUMCHUMOCTH aTOM

MOJICIIN: HHU3Kas
KOHIICHTpAIUs ya-
CTHIL, BBICOKHE
TEMIEPaTypHI. BrI-
paxeHue

IS BHYTPEHHEMN
SHEPTUHU OJHO-

aTOMHOTO HJI€aTbHOTO
rasa.
KBasucrarnueckue u
HECTaTUYECKHE
MIPOLIECCHI.
DOnemeHTapHas
pabota B
TEPMOJIMHAMHUKE.
Brruncnenue pa-60Thi
o rpaduky mporecca
Ha pV-nuarpamme.
Tenmonepenaua  Kak
crnocod  M3MEHEeHUs
BHYTPEHHEH HHEPIUH
TEPMOIMHAMHYECKOMN
CHUCTEMBI 0e3
COBEpIIEHUsST PAOOTHI.
Konsekmus,
TEIJIONPOBOAHOCTb,
W3ITy4YCHHE.
KonuuecTBO TEmIOTHI.
TenmoéMKocTh  Tena.
VnenbHas u
MOJISIpHAst
TETUIOEMKOCTH
BEILECTBA. Y PABHEHUE
Maiiepa. VnenpHas

M3y4YECHUH MPOLIECCOB
TEII00OMEHAa H
annabaTHOro
npoiiecca.
Onpenenenue
a0COIIOTHBIX u
OTHOCHTEIIbHBIX
MOrPEIIHOCTEN
U3MEpPEHU
buznUecKux
BCJIUYMH.

O1enka TPaHUI]
MOTPEIIHOCTEH.
N3yuenue
B3aHMOCBSI3U
SHEPTUH
MEXMOJIEKYJISIPHOTO
B3aMMOJCUCTBUS U
TEeMIIepaTypbl
KHTICHHS KHIKOCTEH.
N3yuenue TemioBbIX
aBUTraTeiei C
HCITOJIb30BaHUEM
KOMITHIOTEPHBIX
MOJEeJIEH.
HccnegoBanne
pa3HbIX croco0oB
W3MCHCHHUS
BHYTPECHHEN
sHepruu. Pemenue
pacuy€THBIX 3a1ad ¢

SIBHO 3aJaHHOU W
HESIBHO 3aJlaHHOH
buzIecKoit
MOZETBIO

C  HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U
bopmyn
MOJIEKYJIAPHON
¢buzuKu "
TEPMOJUHAMUKHU.
Pemenue
KAueCTBEHHBIX
3amay, TpeOyromux
IIPUMEHEHHS 3HAHUU
0  MOJIEKYJISIPHOM
¢buzuke u
TEPMOJUHAMUKE.
OOmbsicHeHnE
YCTpOMCTBA 51
IPUHLIAIIA JIEWCTBUSA
XOJIOUJIbHUKA,
KOHIUIIMOHEPA,
JM3€IBHOTO u
KapOIOpaTOPHOTO
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TEIIoTa CropaHus
TOILINBA. Pacuér
KOJIMYECTBA TEIUIOTHI
pu  TeIionepeaaye.
Ilonsarue 00
agnabaTHOM
npouecce.  IlepBbrit
3aKOH
TEPMOJIMHAMHUKH.

BuytpenHss sHeprus.
KonnuecTBo TemnoTsl
u paboTa Kak Mepbl
W3MEHEHUs
BHYTPEHHEN SHEPruu
TEPMOJIUHAMUYECKOMN
CUCTEMBI. Bropoit
3aKO0H
TEPMOJAUHAMUKUA  JJIS
PaBHOBECHBIX
MPOIIECCOB:
3a/IaHHOE
PaBHOBECHOE
COCTOSIHHE
TEPMOJIUHAMUYECKOMN
CUCTEMBI  MPOXOJIUT
€MHCTBEHHAs
anuadara.
AbcomoTHas
TeMIiepatypa. Bropou
3aK0H
TEPMOJUHAMUKU  JJIS
HEPaBHOBECHBIX
MPOLIECCOB:
HEBO3MOXKHO
nepeAarb TEIUIOTY OT
6onee XOJIOJTHOTO
Tena K 6onee
HarpeTomy 0e3
KOMIIEHCAIU1
(Knaysuyc).
Heo6patumocTs
TIPUPOTHBIX
MPOIIECCOB.
[TpuHIMIBL  NEWCTBUA
TEIJIOBBIX MalIH.
KIIJ. MakcumanbHOE
3Hauenue KITJI. [ukn
Kapmno.
DKOJIOTHYECKHUE
aCTeKThI
WCIIOIb30BAHUS
TETJIOBBIX
JIBUTATEJIEH.
TemoBoe
3arpsi3HEHUE

qepes

JIBATATEIICH,
napoBOH  TypOHHBI.
OObscHeHue
MOJTy4eHUS
CBEPXHHU3KHUX
TeMIieparyp,
YTHIIH3ALUHA
«TCILIOBBIX
OTXO0JIOB c
HCIOJIb30BaHUEM
TEIJIOBOIO  HAacoca,
YTHIM3aLUU
OMOOPTraHUYECKOTO
TOILIUBA JUIST
BBIPAOOTKH
«TEIIIOBOM) u
AIICKTPOIHEPTUH.
Brimonaenue
yueOHBIX 3a/IaHUl Ha
aHaJIu3 TEIJIOBBIX
MIPOIIECCOB
(s1BIEHMI) c
HCIOJIb30BaHUEM
OCHOBHEBIX
nonoxxkeanii MKT u
3aKOHOB

MOJIEKYJIIPHOU
¢buzuku u
TEPMOJIMHAMUKHU:
MEePBbI 3aKOH
TEPMOJIMHAMUKH,
3aKOH  COXpaHEHMS
SHEPTUU B TEIJIOBBIX
poueccax.
HUcnonszoBanue IT-
TEXHOJIOTHI npu
pabote c
JIOTIOJIHUTEIIEHBIMU
HCTOYHUKAMU
uH(popManuu o
TeMe, X
KPUTHYECKHUI aHaIN3
u OIICHKA
JIOCTOBEPHOCTH.
AHamn3 ® OIleHKa
OCJIENCTBUN
HCIIOIb30BaHUS
TEIJIOBBIX
aBUrareuaei "
TETJI0BOTO
3arpsi3HEHUS
OKpYXKarollen cpelbl
C MO3UITHI
SKOJIOTUYECKOM
0e30IacHOCTH;
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OKpY>Karolen Ccpesibl.

MpEeCTaBICHUI 0

TexHnueckue paloOHAIIBHOM
YCTpOMCTBA U | IPUPOAOIIOJIB30BAHU
TEXHOJIOTMUECKHE u (B mpomecce
MIPOLIECCHI: MIOATOTOBKH
XOJIOIUIILHHUK, COOOIIIEHH,
KOHJIULIUOHED, BBIITOJIHCHUI
JTU3EIIbHBIN U | TPYIIOBBIX
KapOIOpaTOPHBINA MIPOEKTOB)
JBUTATENM, IapoBas
TypOHHa, TMOJy4YeHUE
CBEPXHU3KHUX
TEeMIIepaTyp,
YTHIIM3AIUS
«TEIUIOBBIX» OTXOJO0B
C  HCIOJB30BaHUEM
TEIJIOBOTO Hacoca,
YTHJIM3AIUS
OHOOPraHNYECKOTO
TOTUTMBA TUTSt
BBIPaOOTKH
«TEMI0BON» u
3JIEKTPOIHEPTUU
3.3 | ArperarHbie 11 [TapooGpazoBanue wu | Habmronenue
COCTOSIHUS KOH/JICHCALIUSL. CBOMCTB
BEILIECTBA. Ucnapenue Y | HACHIIIICHHBIX TapOB,
daz30BBIC KUIIEHUE. Y JIelabHas | MaJbIX JedopMariui,
TIEePEXOIbI TEIIoTa MIPOBE/ICHHE
napooOpa3zoBaHusl. KOCBEHHBIX
Hacpimennsie U | U3MEpPEHUN
HEHACBIIICHHbIE YAEIbHOW  TEIJIOTHI
napel. KadecTBeHHas | riaBiieHUs JB1a,
3aBUCUMOCTh abcomoTHOU
TJIOTHOCTHU U | BJIQXKHOCTH BO3]yXa,
JaBIECHUS kodddurmenTa
HACBHIIIEHHOTO  Tapa | MOBEPXHOCTHOTO

OT TEeMIlepaTyphl, HX
HE3aBHUCHUMOCTH oT
00BEMa HACHITIICHHOTO
mapa.  3aBUCHMOCTH
TeMIIepaTyphl
KUTIEHUSI OT JIaBJICHUS
B AKUJKOCTH.
Brnaxnocts BO3myXa.
AbGcomoTHas u
OTHOCHUTEJIbHAS
BJIAKHOCTb.

TBépnoe TEJI0.
Kpucrannuueckue u
amop¢HbIe Tena.
AHnzorponus
CBOWCTB KPHUCTAJIJIOB.
IInaBnenue 51
KPUCTAJUTU3ALUS.

VY nenpHas TEIUIOTa

HATSDKEHUS, MOJYJIs
IOHra.

N3yuenue
3aKOHOMEPHOCTEN
UCIapeHus n
KHTIEHHS KHUJIKOCTEH,
B TOM YlClIe
KUTIEHUS npu
MMOHMKCHHOM
JTaBJICHMH,
HarpeBaHus H
IUIaBJICHHUS
KPUCTAJUTMYECKOTO
BEIISCTBA,
KamMJUIIPHBIX
SIBJICHUH,
CMaYyuBaHHUSL.
[IpoBenenune onbITOB
C MBUIBHBIMH
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TIJIaBJICHHUA.

CyOnumarusi.
Hedbopmarun
TBEPAOTO Tela.
PacTsxenne n
CcXKaTHe. Casur.
Moaynb IOwnra.
IIpenen YIPYIux
nedopmarui.
TenmoBoe
pacupenue
JKUJIKOCTEH u
TBEPBIX Tel,
00BEMHOE u
JIMHEHHOE
pacuimpeHue.
AHrapMOHHM3M

TETUIOBBIX KOJICOaHMA
YacTHIl BEUIECTBA Kak
MpUYMHA  TEIJIOBOIO
pacupenus Ten (Ha
KaueCTBEHHOM
YpPOBHE).
[IpeoOpa3oBanue
SHepruu B (a3oBbIX
nepexoiax.
YpaBHeHue
TEIIOBOTO  OaaHca.
IToBepxHOCTHOE
HaTsKEHHE.
Koapdpuument
MTOBEPXHOCTHOT'O
HaTSKECHUS.
Kanmmsapueie
aBieHusA.  JlaBneHue
non VCKPUBIIEHHOMN
MTOBEPXHOCTBHIO
AKHUJIKOCTH.

Q®opmyna  Jlamnaca.
Texnuueckune
YCTpOMCTBA u
TE€XHOJOTHYECKHE
MIPOLIECCBl:  KHUJIKHE
KpHUCTAJJIBL,
COBPEMEHHBIE
MaTepuabl

TUIEHKAMH.
Uccnenosanue
MOJENN
HEHBIOTOHOBCKOU
Kuakoctu. Pemenue
pacyéTHbIX 3ajady ¢
SIBHO 3aJaHHOU U
HESIBHO 3aJaHHOM
buzmIecKoit
MOJICJIbIO c
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
bopmyn
MOJIEKYJIAPHOM
busuKn u
TEPMOJIMHAMUKH.
Pemenne
KaueCTBEHHBIX
3ama4, TpeOyoUmMX
MPUMEHEHUS 3HAHUUI
0  MOJEKYJISIPHOU
¢uzuke u
TEPMOJIMHAMUKE.
OOmbsicHeHUE
OCHOBHBIX
MIPUHITUIIOB
CTPOEHUS
KPUCTAJUIOB,
MOJyYEeHUSs
COBPEMEHHBIX
MaTepHuaoB.
Omnpenenenue
YCIOBUU
MIPUMEHUMOCTH
Mojiejie
(bUBHYECKUX Tel U
MIPOLIECCOB
(sBeHuit): mopenen

KUIKHAX

rasa, OJKUJIKOCTH H
TBEPAOTO
(KpHCTaJNINYECKOTO)
TeNa,  WACATBHOTO
rasa.

Beimonuenue
yueOHBIX 33/1aHuil Ha
aHaIM3  TETUIOBBIX
IIPOLIECCOB
(s1BIIEHMIA) c
UCTIOJIb30BaHUEM
OCHOBHBIX

nosioxkeHnii MKT nu
3aKOHOB
MOJIEKYJISIPHOM
bu3uKu u
TEPMOJUHAMMKHU:
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CBS3b JaBJICHUS
UJealbHOTO Trasza ¢
KOHIIEHTpaluein
MOJIEKYI U €ro
TeMIepaTypou,
ypaBHEHUE
Meunpgeneesa—
Knaneiipona,
MEePBbIi 3aKOH
TEPMOJIMHAMUKH.
PaGora B rpymmax
npu 00CYXJICHHH
BOIIPOCOB
MEXIPEAMETHOTO
Xapakrepa
(Hampumep, 1Mo Teme
«Temnoobmen B
JKUBOI PUPOAE»)

Pasznea 4. daekTpoauna

MHKAa

4.1

DneKTpruYecKoe
noJie

21

DnekTpu3anus Tel u
€€ MPOSIBIICHUS.
DNEeKTpUUECKUI
3aps. JIBa
AIEKTPUUECKUX
3apsJI0B.
[IpoBonHMKH,
JTUAJIEKTPUKU u
MOJYIPOBOIHUKH.
OneMeHTapHBIN
IIEKTPUUECKUN 3apsI.
3aKOH  COXpaHEeHus
JIEKTPUIECKOTO
3apsa.
BzaumopeiictBue
3apsnoB.  ToueuHble
3apsibl. 3akoH
Kynona.
DNeKTpUYECKoe ToJIe.
Ero  npeictBue  Ha
BJIEKTPUYECKUE
3apsiibl.
HanpsoxénaocTthb
3JIEKTPUYECKOTO
TIOJIS1. [IpoGHbIit
3apsm. JIvann
HaNPsKEHHOCTH
3JIEKTPUYECKOTO
TOJIS. OnHopoaHoe
JJIEKTPUYECKOE I10JIE.
IToreHnmmaabHOCTH
3JEKTPOCTATHUECKOTO
TIOJIS1. Pa3Hoctb
MOTEHIMAJIOB u
HaIpsKEHUE.
[TorennmanpHas

BUIA

IIpoBeneHue
KOCBEHHBIX
U3MEPEHUIN u
OIBITOB I10 NIPOBEPKE
IIPEMIOKEHHOU
TUIIOTE3bI npu
U3Y4EHUU
B3aMMOJEHCTBUSA
3apSAKEHHBIX TeN,
3apsaaa
KOHJIEHCATOopa,
MIOCJIEZI0BATEIBHOTO
COEJIMHEHUS
KOHJICHCATOPOB.
Omnpenenenue
a0COJIOTHBIX u
OTHOCHUTEJIbHBIX
MIOTPELIHOCTEN
U3MEPEHUIN
buznuecKkux
BEJIMYMH.
IpaHuLl
MTOTPEUIHOCTEM.
HaGnronenue
MIpEeBpaLCHHS
SHEPrUu
3apSKEHHOTO
KOHJIEHCaTopa B
SHEPTUI0 M3IIy4EHUS
CBETOJINO0/1A,
UCCIIeIOBaHHe
paspsza
KOHJIEHCATOpa 4epe3
pe3ucrop.

Nzydenue
3aBHCHUMOCTH

Orenka
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SHEprus 3apsga B
3IEKTPOCTATUUECKOM
MOJIE. TToTenmuan
ANEKTPOCTATUYECKOTO
TOJIS1. CBs3b
HaIpPsHKEHHOCTH  T10JIA
u pazHoCTH
MOTEHIMAJIOB TUISL
3JEKTPOCTATHYECKOTO
o (xak
OJIHOPOJIHOTO, TaK M
HEOJAHOPOJHOIO).
[Tpunimn
CYNEPIIO3UIINHI
IIEKTPUUYECKUX
TIOJIEH.
[Tone
3apsaa.
PaBHOMEPHO
3apspKeHHON  cdephl.
[Tone PaBHOMEPHO
3apsSKEHHOTO o
00bémy mapa. Ilone
PaBHOMEPHO
3apsKEHHOU
OecKOHEUHOU
mI0ckocTH. KapTuhsl
JIAHUH
HaIpsHKEHHOCTH  ATUX
rosieun u
SKBUIOTEHIMATBHBIX
MMOBEPXHOCTEN
[IpoBoHMKH B
ANEKTPOCTATUYECKOM
oJe. Ycenosue
paBHOBECHS 3apsJI0B.
JusnexTpuku B
ANEKTPOCTATUYECKOM
ToJIE.
Jwusnexrpudeckas
MIPOHUIIAEMOCTD
BElIEeCTBA.
Konnencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATOopA.
DIIEKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOopa.
[TapamensHoe
COETMHEHHE
KOHJIEHCATOPOB.
ITocnenoBarensHOE
COETMHEHHE
KOHJIEHCATOPOB.
DHeprus

TOUYEYHOT'O
Ilone

BIEKTPOEMKOCTH
MIJIOCKOTO
KOHJIEHCAaTopa oT
IJIOIIA M  TUIACTHH,
pacCTOSIHUSL ~ MEXIY
HUMHU u
JIADJICKTPUYECKOU
MIPOHUIIAEMOCTH.
N3ydyenne  kapTuH
JIMHUA
HANPSKEHHOCTH
AIEKTPUYECKOTO
IOJISt TOYEYHOI'O

3apsaa, PaBHOMEPHO
3apsKeHHON  cephl,

PaBHOMEPHO
3apsAKEHHOTO o
00BEMY miapa,
PaBHOMEPHO
3apsKEHHOU
OecKOHEeYHOU
TJTIOCKOCTH u
SKBUIIOTEHIIMAIBHBIX
ITIOBEPXHOCTEH.
Pemenne pacu€THbIxX
3a1a4 c SIBHO

3a]aHHOM M HESIBHO
3alaHHOU
buznueckoit
MOJIEbIO c
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
bopmyn
AIIEKTPOCTATUKH.
Pemenue
KaueCTBECHHBIX
3ama4, TpeOyoUMX
MPUMEHEHUS] 3HAHUU
M0 DJEKTPOCTATHKE.
OObsicHeHUe
YCTpOMCTBa 151
MPUHIMNA JEHCTBUS
ANEKTPOCKoOIa,
AIIEKTPOMETPA,
KOHJICHCATOPOB,
reHeparopa Ban e
I'paada.
OO0bsacHenue paboTHI
ANEKTPOCTATUYECKOU
3aIUTHI, 3a3€MJICHUS
AIEKTPOTPUOOPOB.
Omnpenenenue
YCIOBUI
MPUMEHUMOCTH
MoJeJen
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3apsKEHHOTO buznyecKkux TeN:
KOHJIEHCATOpA. TOYEUHBIN 3apsn,
JBrxenue OJHOPOJIHOE
3apsUKEHHON YaCTHIIBI | DJIEKTPUUYECKOE TOJIE.
B OJIHOPOJHOM | BrimonHenue
AJIEKTPUUYECKOM TIOJIE. | YUCOHBIX 3aJjaHul Ha
TexHuueckue aHaIu3
YCTpOMCTBA U | DIEKTPUYECKUX
TE€XHOJIOTHYECKHE IIPOLIECCOB
MPOLECCHI: (sBIICHMIN) v
3JEKTPOCKOTI, HCII0JIb30BaHUEM
3IEKTPOMET, OCHOBHBIX
3JEKTPOCTATHYECKAsT | MOJOKEHHUM u
3alluTa, 3a3eMJICHHE | 3aKOHOB
ANEKTPONpUOOPOB, ANEKTPOJNHAMUKMU:
KOHJIEHCATOPBHI, 3aKOH  COXpaHEHUs
reHeparop Ban ne | anmekTpuueckoro
I'paaga 3apsina, 3aKOH
Kynona,
MOTEHIIUATBHOCTD
AIEKTPOCTATUYECKOT
0 TMOojs, TPUHIHUI
CyNepIo3uIuu
ANEKTPUUECKUX
noJjeH.
UcnonszoBanne IT-
TEXHOJOTHUI npu
pabore c
JTIOTIOJTHUTEIbHBIMHU
HMCTOYHUKAMHU
uHpopMaun o
TeMe, ux
KPUTUYECKHUI aHaIn3
u OIICHKA
JIOCTOBEPHOCTHU
4.2 | TlocTosIHHBIN 17 Cuna Toka. | [IpoBenenue nmpsameIx
AIIEKTPUYECKUI [TocTossHHBIN TOK. U3MEPEHUI CHJIBI
TOK VYcnoBust TOKAa U HANPSHKEHUS,
CYILIECTBOBaHUS KOCBEHHBIX
IIOCTOSIHHOTO U3MEPEHUIN
3JEKTPUUYECKOTO TOKA. | YACIBHOTO
Ucrounukn TOKA. | COMPOTHBIICHHUS,
Hanpsoxkenne U u | O[AC u BHyTpeHHEro
OJC é&. 3akorn Oma | cOnpOTHBIICHUS
JUIsL  y4acTKa UEMNHU. | HCTOYHUKA TOKa,
DnekTpruyeckoe IIPOBE/ICHHE
CONPOTHUBJICHUE. uccae0BaHUI
3aBHCUMOCTh 3aBUCUMOCTEN
CONPOTHUBIICHUS buznuecKux
OJTHOPOJTHOTO BEJTUYUH U OIBITOB
MPOBOJIHMKA OT €ro | mo MPOBEPKE
JUIMHBL ¥ TUIOIIAJINA | TPEJIOKEHHON
MONEPEUHOT 0 TUIIOTE3bI npu
ceyeHus.  YAeNbHOE | U3yYEHUHU neneun
COMPOTHUBJICHUE MIOCTOSIHHOTO TOKa.
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BEIIECTBA. Onpenenenue
IlocnegoBarennHOE, a0COJIFOTHBIX u
MapajieJbHoE, OTHOCHUTEJIbHBIX
CMEILIaHHOE IIOTPELIHOCTEN
COEIMHEHHE U3MEPEHUI
MpOBOIHUKOB. Pacuér | puszmueckux
Pa3BETBIEHHBIX BEJIMYMH. Ouenka
AIEKTPUUYECKUX TPaHUI]
Lenen. [IpaBuna | morpemHoCTeH.
Kupxroda. N3y4yeHne KopoTKoro
Pa6ora 3aMbIKaHUs
ANEKTPUYECKOTO TOKA. | FaJIbBAHUUECKOTO
3akoH JIxoyns- | pIeMeHTa U OLEHKa
Jlenua. MOIHOCTh | BHYTPEHHETO
3JEKTPUYECKOTO TOKA. | CONPOTUBIICHUSI.
TerioBast MOIIHOCTS, | Pemenne pacu€THbIX
BbLACIISIEMAs Ha | 3a7a4 c SIBHO
pe3ucTope. 3aJJaHHOM M HESIBHO
OJC u BHyTpeHHee | 3aJaHHOU
COIPOTUBIICHUE ¢duznueckoit
HWCTOYHUKA TOKA. | MOJENbIO c
3akon  Owma 7S | MCTIOJB30BAHHEM
MOJIHOM  (3aMKHYTOM) | OCHOBHBIX 3aKOHOB U
IJEKTPUUECKON Lenu. | popMy
MomuiHocTb IIOCTOSIHHOT'O TOKa.
HCTOYHUKA ToKa. | Pemenue
Kopotkoe KaueCTBEHHBIX
3aMbIKaHUE. 3aj1a4, TpeOyoUMX
KonneHncarop B 1emnu | npuMEeHEHHUs] 3HAHUU
MOCTOSIHHOTO TOKA. u 3aKOHOB
MTOCTOSIHHOT'O TOKa.
OObsicHeHUe
YCTpOMCTBA u
MIPUHIUIIA JCHCTBUSA
amIepmeTpa,
BOJIbTMETpPA
4.3 | Toxu DneKkTpuyeckas [IpoBenenue
Pa3IUYHBIX MIPOBOIUMOCTD KOCBEHHBIX
cpenax pa3IMYHBIX BEIIECTB. | U3MEPEHUM u
DneKTpoHHas HCCIeI0BaHU I
MIPOBOIUMOCTD 3aBUCUMOCTEMN
TBEPABIX  METAJUIOB. | MEXAY
3aBUCUMOCTh buznuecKuMu
COTIPOTUBIICHUS BEITMYMHAMU npu
METaJIOB OT | U3yYEHHUH IIPOLIECCOB
TeMITepaTyphI. MPOTEKAHUS
CBepXnpoBOAUMOCTD. | AIEKTPUYECKOTO
DJIEKTPUYECKUH TOK B | TOKAa B  METalIax,
BaKyyMe. ANEKTPOIUTAX u
CaoiicTBa ITOJIyITPOBOJTHHKAX.
3JEKTPOHHBIX My4YKOB. | OnpeneneHue
[TonynpoBoAHUKH. aOCOIOTHBIX u
CoOcTBeHHas U | OTHOCUTEIBHBIX
MpUMECHas MOTPEIIHOCTEN
[IPOBOJUMOCTh U3MEPECHUI
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MOJIYTIPOBOTHUKOB. buznyecKkux
CBolicTBa p-n- | BEIMYUH. Orenka
nepexoa. rpaHull
[TonynpOBOAHUKOBBIE | OTPELIHOCTEM.
MPUOOPHI. Ha6mronenue
DNEKTPUUECKUN TOK B | JIEKTPOJIN3A,
ANEKTPOIUTAX U3y4eHUe u
o0BsicCHEeHUE
MPOBOAUMOCTH
AIIEKTPOJIUTOB,
AKCIIEPUMEHTAILHOE
Paszpnen 5. @usuyecKuil NPAKTHKYM
5.1 | ®usnueckuit 12 Cnoco0Owl u3mepenus | IlpoBenenue
MPAKTUKYM (U3NYECKUX BEJIMYUH | KOCBEHHBIX
C HCIOJb30BaHUEM | H3MEpPEHUuH,
aHaJIOTOBBIX U | UCCIeIOBaHHUN
U (POBBIX 3aBHCHUMOCTEM
M3MEPHUTEITBHBIX buznIecKkux
npubopoB ¥ | BEIIMYMH, TPOBEpKa
KOMITBIOTEPHBIX MPEI0KEHHBIX
JTATYNKOBBIX CHCTEM. | THUNOTE3 (BBHIOOp M3
AOGCOIIOTHBIC u | paboT, ONIMCAaHHBIXB
OTHOCHUTEIbHBIE TEMaTHYECKHUX
MOTPEUTHOCTH paszzaenax
HU3MEPEHUI «YueHnYecKuit
¢buznveckux AKCIIEPUMEHT,
BenuunH.  OneHka | jgabopaTtopHble
TPaHMI] padoTHI,
IIOIPEIIHOCTEN IPAKTUKYM»)
PesepBHOe Bpems 5
Oobmee xommuectBo | 136
4acoB
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11 KUIIACC

Neri/m | HammenoBanme | Koj-Bo OcHOBHbBIE BHILI
pa3aeyioB M TEM | 4acoB IIporpammHuoe JeATeJIbHOCTH
yueOHOoro coJiep:KaHue 00y4arouuxcs
npeaMera
Pa3nen 1. DiekTpoanHaMuka
1.1 MargutHoe osie |14 B3aumopeiicteue | IIpoBenenue https://lesson.a
IIOCTOSTHHBIX KOCBEHHBIX M3MepeHuil | cademy-
MarHuToB U | CHIIBI Awmmnepa, | content.myscho
MPOBOJAHUKOB  C|IPOBEICHHE ol.edu.ru/03/11
TOKOM. HCCIIeI0BaHUs
MarautHoe TmoJe. | 3aBUCUMOCTEH  MEXIy
Bexkrop (bU3UIECKUMU
MarHUTHOM BEJIMYMHAMHU U OIIBITOB
WHIYKIIAH. o MIPOBEPKE
[TpyHIHN IIPEMIOKEHHOU
CYTNEPIIO3UILINH THUIIOTE3BI npu
MarHUTHBIX MOJEH. | U3y4eHUH IEefCTBUSA

JIuHuyu MarauTHOMI
WHJIYKLHH.
MaruutHoe 107I€
MIPOBOJIHHUKA C
TOKOM  (TIPsIMOTO
MIPOBOJIHHKA,
KaTYIIKHA U
KPYrOBOTO BHTKA).
OmeiT  Dpcrena.
Cuna Awmmepa, eé
HarpaBJIEHUE "
MOYJIb.

Cuna Jlopenua, eé
HarpaBJieHHE it
MOYJIb.
JIBuxenue
3apsKEHHON
YaCTHUIIEI B
OJIHOPOJTHOM
MarHuTHOM IIOJIE.
Pa6ota CHUJIBI
Jlopenua.
MarauTHOe TI0JI€ B
BEIIECTBE.
deppOMarHeTuKH,
napa-

M JTUaMarHeTHKH.
TexHnueckne
YCTPOWCTBA U
TEXHOJIOTHYECKHE
MPOLECCHI:
MIPUMEHEHHE
MOCTOSIHHBIX

MOCTOSIHHOTO MarHuTa
Ha paMKy C TOKOM,
B3aUMOJICHCTBUS
MIPOBOJIHUKA

C MarHUTHBIM IIOJIEM.
Omnpenenenue
a0COJIOTHBIX u
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN
U3MEPEHUIN
(buU3MYECKUX BEIUYUH.
Onenka TpaHuULL
MOrPEIIHOCTEMN.
Uccnenosanue
MarHuTHOTO
MOCTOSITHHBIX
MarHuToB, CBOICTB
(beppoMarHeTHKOB.
Omnpenenenne ycinoBHii
MIPUMEHUMOCTH MOJIETTH
OJIHOPOJIHOTO
MarHUTHOTO TIOJIA.
Onpenenenue
HarpaBJeHUs
WHIYKITUN
MarHUTHOTO noJIs
MPOBOJIHUKA C TOKOM,

I1OJIA
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ANEKTPOMArHUTOB,
TeCcTep-
MYJIBTUMETD,
3JIEKTPOABUTaTEIb
SIkobwu,
YCKOPUTEIH
3JIEMEHTAPHBIX
YaCTHI]

cuiIbl AMIlepa M CHIIBI
Jlopenua.  M3ydenue
KapTUHBI JIMHUN
WHAYKIIMM MarHUTHOTO
MOJIE  TOJIOCOBOTO U
MO0JIKOBOOOPa3HOTO
MOCTOSIHHBIX
MarHuTOB,  JIJIMHHOTO
MPSIMOTO

MIPOBOIHHKA,
3aMKHYTOT'O
KOJIBIIEBOTO
MPOBOJHHKA, KATYIIKU
C TOKOM.

OO0bsacHenue
B3aUMOJICUCTBUSL JBYX
IIPOBOJHHUKOB C TOKOM,

IEUCTBUA CUJIBI
Jlopenua Ha  HOHBI
ANEKTPOJIUTA.

HaOmronenue

JIBAYKEHUS my4dkKa
AJICKTPOHOB B
MarHuTHOM oJIE.

N3yuenne npuHIMDA
IEUCTBUA
AIEKTPOU3MEPUTEITIHHO
o npudopa
MAarHUTO3JIEKTPUIECKO
U cucremnl. Pemenme
pacuy€THBIX 3a1ad  C
SIBHO  3aJJaHHOM u
HESIBHO 3aJaHHOMN
¢duznveckoil MosebI0
C HCIIOJIL30BAHUEM
OCHOBHBLIX 3aKOHOB H
bopmyn 1o  Teme
«MarauTHoe 1oie».
Pemenue
KaueCTBEHHBIX 3ajad,
TPEOYIOIINX
MIPUMEHEHHUS 3HaHUNU IO
TeMe «MarautHoe
OJIEY.

OObscHenue
YCTpOMCTBA 51
MPUHIHUIIA

JNEUCTBUS
AJIEKTPOMArHUTOB,
TecTepa- MyJIbTUMETPA,
AJIEKTPOJIBUTATEIIS
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SxoOu, yckopurenen
AJIEMEHTaPHBIXYACTHII.
OOmbsicHeHne
MIPUMEHEHUS
MOCTOSIHHBIX
MarHuTOB
1.2 |DnekrpomarautHa |13 SBnenue [TpoBencHue https://lesson.a
SIMHTYKITAST JNIEKTPOMATrHUTHO | UCCIICTOBAHMS cademy-
u WHJIYKIIWH. | 3aBUCUMOCTEI content.myscho
[ToTox BeKTOpa | pu3nueckux BenwuuH | ol.edu.ru/03/11
MarHuTHON Y OTIBITOB TIO0 TIPOBEPKE
WUHIYKIIHH. MpeI0KEHHON
OJC  UMHAYKUMHU. | TUIIOTE3bI npu
3aKoH U3Y4EHUU SIBIICHUS
ANEKTPOMArHUTHO |3JIEKTPOMArHUTHOM
i WHIYKIIAY | AHIYKIIAH.
Ddapanes. Omnpenenenue
Buxpesoe WHAYKIIUA BUXPEBOTO
AIIEKTPHUECKOE MarHUTHOTO TIOJIS.
none. Toku @yko. |Onpenenenue
OJIC wmuaykuu B|aOCOTIOTHBIX u
MIPOBOJTHUKE, OTHOCHUTEIIBHBIX
JBUKYIIEMCSI B | IOTPEIIHOCTEH
OZIHOPOJHOM U3MEPEHUIN

MAarHuTHOM IIOJIE.
IIpaBuio Jlenna.
NHAYKTUBHOCTS.
Karymka
WHJIYKTUBHOCTU B
IenH ITOCTOSTHHOTO
TOKa. SIBnenue
CaMOWHIYKIUH.
OJIC
CaMOMHAYKIUH.
OHeprus
MAarHuTHOTO IIOJIS
KaTYIIKHAC TOKOM.
DNeKTPOMarHuTHO
e noJje.
Texanueckue
YCTPOMCTBA u
TEXHOJIOTUYECKUE
MPOLECCHI:
WHJIYKIUOHHAs
1eyb, COJICHOW]I,
3amnuTa oT
SIEKTPU3ALMM TEl
MIPU JBUKEHUHT

B MarHUTHOM IIOJIE
3emin

(UBUYECKUX BEIUYHUH.
O1enka rpaHull
MOrPEIIHOCTEM.
DKCIEePUMEHTAIBHOE
H3y4YeHue npaBuia
Jlena.

Hccnenosanue
SIBIIEHHUS
CaMOMHAYKIIUH,
3aBUCHMOCTH SOJIC
CaMOUHIYKITUU OT
CKOPOCTH  M3MEHEHMS
CHJIBI TOKA B LIEIH.
N3yuenue MaJICHUS
MarHuTa

B ATIOMHHHUEBOM
(MenHOI) TpyOe.
C6opka MOJIeTH
AIIEKTPOMArHUTHOTO
reHeparopa.

Pemenne  pacu€rHbIX
3a7a4 C SIBHO 3aJJaHHOU
W HESIBHO 3aJaHHOM
(hUBUIECKON MOJIETBIO
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C HUCIIOJIB30BaAHHECM
OCHOBHBIX 3aKOHOB H

dbopMyn 1o  TEeme
«DNEKTPOMarHUTHAS
WHTYKIIHSI.

Pemenue
Ka4eCTBEHHBIX  3ajad,
TpeOyrommx

IIPUMEHEHUs] 3HAHUNU IO
TeMe
«INEeKTPOMArHUTHAS
UHIYKLUSD.
OObbsacHenue
OCHOBHBIX IPHUHLIHUIIOB
JIEHCTBUSI TEXHUYECKUX
YCTPOMCTB u
TEXHOJIOTUYECKHUX
MPOLIECCOB, TAaKUX KakK:
UHAYKIIMOHHAs  II€Yb,
COJICHOU], 3allluTa OT
ANEKTPU3ALUU TET

Opu  JBIKSHUH B
MardUuTHOM foJie
3emin.

Pabora B rpynmax npu
00CYX/IEHUU BOIPOCOB
MEXITPEIMETHOTO
XapakTepa (Hampumep,
0 TeMe
«INEKTPOMAarHUTHBIE
SIBJICHUS

B IIPUPOJIEN)

Pa3nen

2.1

2. Kore0anus ¥ BOJIHBI
Mexannyeckue 10
KOJIeOaHus

Komnebarensuas
CHCTEMA.
CBo0OOHbBIE
KoJie0aHus.
I'apmonunueckue
KoJieOaHusl.
Kunemarnueckoe
A JTUHAMHYECKOE
OITMCaHue.
OHepreTudeckoe
onucaHue (3aKoH
COXpaHEHUs
MeXaHUYECKOU

IIpoBencHue
KOCBEHHBIX
U3MEPEHHU,
UCCIIEI0BAHNS
3aBUCUMOCTEN
bu3mIeCKuMHU
BEJIMYMHAMU U OIBITOB
o IIPOBEPKE
IPEMIOKEHHOU
TUIIOTE3bI pu
W3y4YeHUU KOJeOaHuil
HUTSHOTO U
MPYXKUHHOTO
MasiTHUKOB,

MEKTY

https://lesson.a

cademy-
content.myscho

ol.edu.ru/03/11
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sHepruu). BbiBOJ
IUHAMHAYECKOTO
OIMCaHUs
rapMOHHUYECKHUX
KojebaHuil U3 Hux
SHEPTreTUYECKOTO
u
KHHEMaTHYECKOT 0
OIMCaHUs.
Ammuutyna u
daza koneOaHUI.
CBs13b aMILIUTY/IBI
KoJe0anui
HCXOIHOU
BEJIMYUHBI c
aAMILTUTYIaMU
KoJeOanuii eé
CKOPOCTH 51
YCKOPEHHSI.
[Tepuon u 4gacrora
KoJIe0aHui.
[Tepuon
CBOOOIHBIX
KoJeOanuii
MaTEMAaTHYECKOTO
MasTHHKa. [lepron
CBOOOIHBIX
Kose0anuii
MIPYXUHHOTO
MasTHHKA.
Ilonstue 0
3aTyXaroumx
KoJIeOaHUIX.
BeinyxneHHBIE
KoJieOaHusl.
Pe3onanc.
Pe3onanchas
KpuBas. BnusiHue
3aTyXaHus Ha BH]
pE30HaHCHOU
KpHBOM.
ABTOKOIEO0aHUS.
Texanueckue
YCTPOMCTBA u
TEXHOJIOTHYECKHE
MIPOIIECCHI:
METPOHOM,
Kauelu,
MY3bIKaJIbHBIE
WHCTPYMEHTHI,
cericmorpad

MaJIbIX

Yackl,

BBIHYKJICHHBIX 51
3aTyXaroumx
MEXaHUYECKUX
KoJaeOaHuii.
Onpenenenue
a0COJIIOTHBIX u
OTHOCHUTEIBHBIX
MOrPEIIHOCTEN
U3MEPECHUIN
(UBUYECKUX BEITUYHH.
O1enka TpaHMI]
MOTPEIIHOCTEH.
HaOmronenue
HE3aBUCUMOCTHU
nepuoia MaJbIX
KoJebaHuil rpy3a Ha
HUTHA

OT aMIUTUTY/IBI.

OKcrepuMeHTalbHas
poBEpKa 3aKOHa
COXpaHEHUsS JHEPruu

pu KOJIEOAHUSX TPpy3a
Ha TPYKUHE.
Habmronenue
pe3oHaHca.
Omnpenenenue ycioBuii
NPUMEHHUMOCTH MOJICITH
MaTEeMaTHYECKOTO
MasiTHUKa u
UJeaIbHOTO
IPY>KHUHHOTO
MasiTHHUKA.

Pemenne  pacu€rHbIX
3ajjay ¢ SBHO 3aJIaHHOMN
W HEABHO 3aJaHHOM
¢duznveckoil MosebI0

c HCITOJIb30BaHUEM
OCHOBHBLIX 3aKOHOB U
dbopMyn 1o  Teme
«Mexannueckue
KOJIeOaHus».
Pemienne
KaueCTBEHHBIX 3ajad,
TpeOyrommx
MPUMEHEHUS 3HAaHUI
o TEME
«MexaHnueckue
KOJI€OaHUs».
OO0ObsacHenue
YCTpOMCTBA 151
MpUHIMNA  JAEHCTBUS
METPOHOMA, 4YacoB,
Kauelen,
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MY3BIKATbHBIX
MHCTPYMEHTOB,
ceiicmorpada.
Hcnons3oBanue IT-
TEXHOJOTHI npu
pabote c
JIOTIOTHUTEIbHBIMU
HUCTOYHUKAMU
uHpOpMALIUU TI0 TEME,
ux KPUTHYECKUI
aHaIIM3 U OICHKA
JIOCTOBEPHOCTH

2.2

DNeKTPOMarHuTHbI
exose0anus

15

KonebarenbHblit
KOHTYP.
CBoOoHbIE
AJIEKTPOMarHUTHBI
€ KonebaHus

B ujeanbHOM
KoJ1e0aTeIbHOM
KOHTYype. Popmyiia
Tomcona.  CBs3b
aMIUINTYIbI 3aps/ia
KOHJIeHCaTopa ¢
AMIUIUTYJIOM CHJIBI
TOKa B
KoJe0aTeIbHOM
KOHTYpE.

3aKOH COXpaHEHHS
SHEPruu

B ujearbHOM
KoJe0aTenbHOM
KOHTYpE.
3aryxaroiue
3J€KTPOMarHUTHbI
e KoJeOaHusl.
BoinyX1eHHBIE
AEKTPOMarHUTHBI
e KoJe0aHusl.
IlepeMeHHBIN TOK.
MomHoCTb
IIEPEMEHHOTO
TOKA.
AMIUIATYIHOE |
JIEACTBYIOLLEE
3HaUE€HUE  CHJIBI
TOKa u
HalpsDKEHUs  MpU
pasznuuHoi opme
3aBUCHUMOCTH
IIEPEMEHHOT0 TOKa
OT BPEMEHH.
CunyconaaibHbIN
MIEPEMEHHBIN  TOK.
Pesucrop,
KOHJIEHCATOP u

IIpoBenenue
KOCBEHHBIX M3MEPEHUI
u UCCJIEI0BAHMS
3aBUCUMOCTEN
bu3NYECKUX BEIUYUH
MIPU U3YYECHUH
AIEKTPOMArHUTHBIX
KoJieOaHuil W Leneu
MEPEMEHHOTO TOKa.
Omnpenenenue
a0COJTIOTHBIX u
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN
M3MEpEeHU
($u3NYECKUX BEJIUYUH.
O1enka rpaHull
MOrPEIIHOCTEM.
N3ydenue ycrpoiicTBa
W TPUHLUIA JIEUCTBUS
TpanchopmaTopa.
Habmonenue
AIEKTPOMArHUTHOTO
pe3oHaHca.

N3yuenue
OCITUJIIOTPaMM
AIEKTPOMArHUTHBIX
KonebOanuii. Pemenue
pacu€THBIX 3amad ¢
SBHO  3aJlaHHOU 51
HESBHO 3aIaHHOU
(U3HUYECKOIN MOJIEITBIO
c HCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB 1
dbopmyn mo  Teme
«INEeKTPOMAarHUTHbIE

https://lesson.a
cademy-

content.myscho

ol.edu.ru/03/11
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KaTylIlKa
WHIYKTUBHOCTH B
Lenu

90




CUHYCOHJIAJILHOTO | KOJICOAHUS.
TEPEMEHHOTO Pemenue
TOKA. KaueCTBEHHBIX  3ajiay,
Pe3onanc  TokoB. | TpeOyrommx
Pe3onanc MPUMEHEHUS 3HAHUU IO
HaIpsKEHUN. TEME
Wneanpubiii «IIEKTPOMArHUTHBIE
Tpanchopmarop. | KojaeOaHHs».
IIpousBoxactso, CpaBHeHME
nepenavya U | MEXaHUYECKUX u
norpebieHne AJIEKTPOMArHUTHBIX
BJIEKTPUYECKON KoJieOaHUH.
SHEPTUH. OObsicHEeHUE
DKOJIOTrH4ecKue ycTpoiicTBa u
pUCKHU OpUHLIMIA  JEHCTBUS
MPU TTPOU3BOJCTBE | DIEKTPUUECKOTO
3JIEKTPOIHEPTUH.  |3BOHKA, reHeparopa
Kynbtypa MIEPEMEHHOTO TOKa,
HUCTIOJIB30BaHUSA JIMHUA
ANEKTPOIHEPTHH B | AJIEKTpoIepeay.
MOBCEIHEBHOM Ornpenenenue ycioBHi
KU3HU. MIPUMEHUMOCTH MOJICTTH
Texuuueckue UJeabHOTO
yCTpOMCTBa U | KOJIe0aTeIbHOTO
TEXHOJIOTHYECKHE | KOHTYpa.
MIPOLIECCHI: AHanm3 U OIEHKa
BJIEKTPUYECKHI MOCJIEACTBHI
3BOHOK, T'€HEPaTOop | MCIIOJIB30BaAHUS
MIEPEeMEHHOTO pa3iIMyYHBIX CHOCOOOB
TOKa, TUHUU MIPOU3BOJICTBA
3JeKTpoInepesay | 3JIEKTPOIHEPTUU
c MO3ULUN
AKOJIOTUYECKOU
0€30I1aCHOCTH;
MpEeCTaBICHUI
0 paroHaIbHOM
MPUPOIONOIB30BAHUHI
(B nporecce
MOATOTOBKU
COOOIICHHUH,
BBITIOJTHEHU
TPYMIOBBIX TPOEKTOB)
2.3 |Mexannueckue wu |10 Mexannueckue Habmoienue https://lesson.a
ANEKTPOMATHUTHBI BOJIHBI,  YCJIOBUs | 00pa3oBaHUs u cademy-
€BOJIHEI ux pacrpoCcTpaHeHUs content.myscho
pacrpocTpaHeHHUs. | TOTIEPEUHBIX ol.edu.ru/03/11
[Tonepeunsie U |U TPOJOJILHBIX BOIH,
MPOIOTBHBIC OTpaKCHHUS u
BonHbL.  [lepuon, | mpenomieHus,
CKOPOCTh UHTEpEpEeHITNH
pacnpocTpaHEeHHs |U nudpakum
Y JJIMHA BOJHBI. MEXaHUYECKUX BOJH,
CaoiicTBa
MEXaHHYECKHUX
BOJIH:
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OTpa)keHue,
MIpEIOMJIIEHHUE,
uHTephepeHs U
mudpakiusa. 3BYK.
CkopocTh  3BYyKa.
I'poMKkoOCTh 3ByKAa.
Bricora TOHA.
TemOp 3ByKa.
[IIymoBoe
3arpsi3HEHUE
OKpY>Karolen
Cpelbl.
DIEeKTPOMarHUTHBI
€ BOJIHBL. Y CJIOBUSA
W3IIy4eHUs
3JIEKTPOMAarHUTHBI
X BOJIH. B3aumHas
OpUEHTALIMS
BEKTOPOB

B, E, v B
3JEKTPOMAarHuTHO
1 BonHe. CBOMCTBa
3J€KTPOMAarHUTHbI
X BOJIH:
OTpaXkeHue,
MpeIoMJIICHUE,
MOJISIpU3aIUs,
uHTepepeHus u
nudpakmus.
[IIxana
3J€KTPOMarHUTHbI
X BOJIH.
[IpumeHenue
3JE€KTPOMarHUTHbI
X BOJIHB TEXHUKE U
ObITY.
[IpuHIUIIBL
PaIuoCBsI3U
TEJIEBUICHUS.
Pagnonokanus.
DNeKTPOMarHuTHO
e 3arpsi3HEHUE
OKpYy>Karoleu
Cpelbl.
TexHnueckue
YCTpOICTBA 51
MPaKTHUYECKOE
MIPUMEHEHHUE:
MY3bIKaJIbHBIE
WHCTPYMEHTBHI,
panap,
paguonpuéMHUK,
TEJIEBU30pP,
aHTEeHHa, Tele(oH,
CBY-nicun,

n

aKyCTHUUYECKOTO
pe3oHaHca, CBSI3U
IPOMKOCTH  3ByKa |

BBICOTHI TOHA
C aMIUTATYI0M u
9acTOTOW KOJeOaHuH.
N3yuenue CBOWCTB
yIbTpa3ByKa H  €ro
MIPUMEHEHUS.
Uccnenosanue cBOMCTB
AIEKTPOMArHUTHBIX
BOJIH: OTpakeHHe,
MIpesIoMIICHUE,
noJIsIpU3anus,
Aupaxius,
uHTEpPepeHIus.
OobnapyxeHue
uH(ppaKpacHoOro u
YIBTPapuOIECTOBOTO
usnyyenuii. CpaBHeHue
MEXaHUYECKUX u
AIEKTPOMArHUTHBIX
BOJIH.

Ornpenenenue yciIoOBHA
MIPUMEHUMOCTH MOJICTH
FapMOHUYECKOHN
BOJIHBI.
Pemenne
KaueCTBEHHBIX
TPEOYIOIINX
MIPUMEHEHHUS 3HaHUNU IO
Teme «MexaHn4yecKkue
"

AIEKTPOMArHUTHBIE
BOJIHBD». N3yuenne
apaMeTpoB 3BYKOBOM
BOJIHBI.

N3yuenune
pacpocTpaHeHus
3BYKOBBIX BOJH B
3aMKHYTOM
MIPOCTPAHCTBE.
OObsicHeHne
YCTpOMCTBA u
NpUHIUIA  JIEUCTBUS
MY3bIKaJTbHBIX
MHCTPYMEHTOB, pajiapa,
paInonprUEMHHUKA,
TEJEBU30pa, AHTCHHBI,
tenedona, CBU-neun.

3a1ad,
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YJIBTPa3ByKOBas

IUArHOCTHUKA B
TEXHUKE "u
MEINIIAHE
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OObsicHenue
YIBTPa3ByKOBOM
JIMarHOCTUKH B
TEXHUKE U MEIULIMHE.
Hcnons3oBauue IT-
TEXHOJIOTUI pu
pabore c
JIOTIOJHUTEJILHBIMU
HCTOYHHUKAMH
uH(popMaInuu Mo Teme,
150. KPUTHYECKUI
aHaau3 MU OLIEHKa
JIOCTOBEPHOCTH.
Ananuz u
OCJIENCTBUNI
[IyMOBOTO U
AIIEKTPOMArHUTHOTO
3arps3HCHUS
OKpYKaroIe cpebl C
HO3UIIMHA
SKOJIOTUUECKON
0e301acHOCTH;
MpeCTaBICHUI

0 panMoHaIbLHOM
MIPUPOIOTIOIB30BAHIHT
(B mpoiiecce
MMOATOTOBKH
COOOIIEHHUH,
BBIITOJIHEHU U
I'PYNIOBBIX TPOEKTOB)

OIICHKAa

2.4

OnTuka

25

[IpssMonuneitHoe
pacrpocTpaHeHue
cBeTa B
OJHOPOIHOM
cpene. Jlyu cmera.
ToueuHbIi
HMCTOYHHK CBETA.
OtpaxeHue cBeTa.
3aKOHBI
OTpa)XEHHUS CBETA.
[Toctpoenue
M300paKeHH

B MIJIOCKOM
3epKaie.
Cdepuueckue
3epKaia.
[Ipenomienue
CBeTa. 3aKOHBI
MPETOMJIICHUS
CBeTa.
AOGCOTFOTHBIH
MoKa3aTeinb
TIPETIOMIICHUS.
OTHOCUTENHHBIN
MOKa3aTelb

Hab6nronenue
ONTUYECKUX SBJICHUH,
MIPOBEJICHUE
KOCBEHHBIX
U3MEPEHHU,
HCCIIEOBAHUS
3aBUCHMOCTEH
(GUBUYECKUX BETUYMH
U OIIBITOB

o IIPOBEPKE
MPEJI0KEHHON

TUIIOTE3BI pu
A3YYEHUUN SIBJICHUI

MpeIOMIICHHUsI CBETa Ha
TpaHUIE pas3aena JABYX
cpen, MIPETOMIICHUS
CBeTa B cobuparoleit u
paccenBaroniei
TUH3aX, BOJIHOBBIX
CBOMCTB CBETA.
HaOmronenne momaHOTO
BHYTPEHHETO
OTpaXEHUSI, HU3YYCHUE
MOIEeTH

https://lesson.a
cademy-

content.myscho

ol.edu.ru/03/11
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MpCIOMIICHUS.

ITocTosHCTBO

JaCTOThbI

cBeTa U | CBETOBO/IA.
COOTHOIIIEHNE [Tomyuenue

JUIMH BOJIH IIPH|HU300pakeHUs B
rnepexojie CHUCTEME H3 IIJIOCKOTO
MOHOXPOMAaTHYECK |3epKajla U JIMH3BI,

oro CB€Ta 4Yepe3
T'paHully paszaeiia

B CHCTCMC U3 [BYX
JINH3.

nByx onrtudeckux | KoncrpynpoBanue
cpen. TEJIECKOITUYECKUX

Xon  nyuyed  B|CHCTEM.

IIpU3Me. N3yuenue

Jlucniepcust cBeTa. |MOJSIPU3aLMU  CBETA,
CnoXHBIM  COCTaB | OTPAXKEHHOTO oT
6enoro CBETA. | IOBEPXHOCTH

IIBer. JIADJIEKTPUKA,

ITonnoe HU3y4YEHHE

BHYTpPEHHEE UHTEpPepeHIun
OTpa)kKEHHUE. Ja3€pHOTO  U3ITy4EHUS
[IpenenbHbIl yroia|Ha ABYX IIEIAX.
IIOJIHOTO [lonyyenne  cmektpa
BHYTPEHHETO U3JIy4EHUs] CBETOAMOA
OTpaKEeHHUS. npu MTOMOLIA
CoOuparomiue ¥ | IUPPaKLIUOHHOM
pacceuBaronue PELIETKY.

JIMH3BIL. Tonkas | Pemienne  pacd4€THbIX
muH3a. PDOKyCHOE |3a1ad ¢ SBHO 3aJaHHOU
paccrosiHue W|H HEIBHO 3aJaHHOMN
onTHYecKas cuia | GU3NYECKON MOJEINbIO
TOHKOW JIMH3BI. c HCIIOJIb30BAHUEM
3aBUCUMOCTh OCHOBHBIX 3aKOHOB U
(dhoxycHOTO dopMyn mo  Teme
paccTosHus «Onrtukay.

TOHKOH Pemenne
cepuueckoit KAaueCTBEHHBIX  3aJad,
JUH3Bl  OoT  e€|Tpelyrommx
reoMeTpuu U | IpUMEHEHUs 3HaHUI 10
OTHOCHUTENBHOIO | TeMe «OnTHuKa.
MoKazaress [Toctpoenue u pacuér
IIPETIOMJICHUSI. U300pakeHHH,

95




®opmysia TOHKOU
JIUH3BI.
VBenuuenue,
JaBaeMO€ JTUH30H.
Xon ay4a,
MIPOILIE/IIIETO
JTUH3Y noj
MIPOU3BOJILHBIM
yIIoM K eé
rJ1aBHOU
ONTUYECKON  OCH.
[Toctpoenue
n300pakeHUI
TOYKM U OTpe3Ka
MpSAMOit B
cobuparomux  ©
paccenBaroIINX
TUH3aX M uX
CUCTEMax.
Onruyeckue
PUOOPHI.
Pazpemaromias
crocobHocTh. ['na3
KaKk  OINTHYecKas
cucrema.

CO3/1aBa€MbIX TIOCKHM
3epKaoM, TOHKOH
JIMH30M.

Onpenenenue yciaoBU
MIPUMEHUMOCTHU
MO TOHKOM JIMH3EL,
TPAHMI]
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[Ipenensr
MIPUMEHUMOCTHU
reOMETPUYECKOMN
OITHKH.
BonnoBas omnrtuka.
WuTepdepentus
CBeTa.
KorepenTHeie
HMCTOYHUKHU.
VYcenoBus
HaOII0ACHUS
MaKCHMYyMOB u
MHUHUMYMOB B
uHTEp(HEPEHIINOHH
ol

KapTHHE OT JBYX
KOT'ePEHTHBIX
HMCTOYHUKOB.
[Ipumepsr
KJIACCUYECKHX
UHTEpPEepEeHIIMOHH
BIX CXEM.
Judpaknus csera.
Hudpakimonnas
pemeérka. YcioBue
HaOJIIOAeHUS
TJIABHBIX
MakCHUMyMOB TIpHU
MaJeHUH
MOHOXPOMaTHYECK
Oro cBeTa

Ha
TUGPaKIUOHHYIO
pElETKY.
[Honspuszanus
CBeTa.
TexHuueckue
YCTpOICTBA 51
TEXHOJIOTUYECKUE
MIPOLIECCHI:  OYKH,
Jayna, TepUcKoIl,
¢doroanmnapar,
MHUKPOCKOTI,
MPOEKIIMOHHBIN
amnmapar,
MIPOCBETIICHHE
OTITHKH,
BOJIOKOHHAs
OTITHKA,

T paKIMOHHAs
pemérka

MPUMEHHUMOCTH
reOMETPUYECKOMN
OTITHKH.

OObsacHenue
0coOeHHOCTEHN
MPOTEKAHUS
ONTUYECKUX SBICHUI:
uHTEepEpeHIINH,
mudpaxiuy,
JTUCTIEPCHUH,
BHYTPEHHETO
OTpaKeHHS.
OObbsacHenue
YCTpOMCTBA 51
OpUHLIMIA  JEHCTBUS
OYKOB, JYTIBI,
MIEPHUCKOIIA,
¢dboToanmapara,
MHUKPOCKOIIA,
MPOEKIIMOHHOTO
amnmapara,
TUPPaKINOHHOM
pEIETKH, BOJIOKOHHOM
OTITHKH.

OO®bsicHeHnE
MIPOCBETJICHUS OTNTHKHU.
Pabora B rpynmax npu
00CYyKJIEHUU BOIIPOCOB
MEXIPEAMETHOTO
xapakrepa (Hampumep,
1o Teme «CBETOBbIE
SIBJICHHS B TIPUPOJIEY)

IIOJIHOT'O

Pa3nen 3. OcHOBBI cienuaILHON TeOpuU OTHOCUTENbHOCTH (Hajiee - CTO)
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3.1 | OcHoBEI 5 I'panuten [TpoBeneHme https://lesson.a
CHenraIbHON MPUMEHUMOCTH KOCBEHHBIX M3MEpPEHUIN cademy-
TEOpUU KJIACCUYECKOU UMITyJIbCa M SHEpru | content.myscho
OTHOCUTEIBHOCTH MEXaHUKH. PENATUBUCTCKUX ol.edu.ru/03/11

[Toctynarst YacTHUIl (mo
CIEeLMAIbHOU ¢dororpadusm TpeKoB
TEOpUHn 3apsSKEHHBIX YacTHUIl B
OTHOCHUTEIIHOCTH. | MArHUTHOM
IIpocTpancTBEHHO
-BPEMEHHOM
UHTEpBAJL. 1oJie).
[IpeoOpazoBanusi |AHaau3 W ONHCAHHUE
Jlopenua. Ycnosue | puznueckux
MPUYUHHOCTH. SIBJICHU I c
OTHOCUTENIBHOCTD | UCTIOJIb30BAHUEM
OJIHOBPEMEHHOCTH | IOCTYJIaTOB
3ameyieHue | CIEUAIbHOM  TeOpUU

BpEMEHU Y | OTHOCUTEILHOCTH.
COKpaIICHHE OO0bsicHeHUE
JUTUHBI. OpPUHLINMIA  JEHCTBUS
DHeprus U | CTyTHUKOBBIX
HMITYJIBC MPUEMHUKOB,
PEISTUBUCTCKOM | yCKOpUTEIEH
YaCTHIIBL. 3apSKEHHBIX YaCTHIL
CBsi3b  Maccel ¢
SHeprueu u
HMITYJIbCOM
PENSATUBUCTCKOU
YacTULIBl. DHEpTus
MTOKOSI.
TexHnueckue
YCTpOICTBA 51
TEXHOJIOTHYECKHE
IIPOLIECCHI:
CITyTHUKOBBIE
NIPUEMHHUKY,
YCKOPUTENH
3apSKEHHBIX
YaCTHIL

Pa3nen 4. KBantoBasi puszuka

4.1 |Kopmyckymspuo- |15 PaBHOBecHOE [IpoBenenue https://lesson.a

BOJIHOBOM J1yallu3m TEIIOBOE KOCBEHHBIX cademy-
H3JIy4yeHHUEC H3MepeHHﬁ, content.myscho
(u3mydeHue HCCIIEIOBAHUS ol.edu.ru/03/11
aOCOJIFOTHO 3aBUCUMOCTEH  MEXIy
4EPHOTO Tena). | GU3NYeCKUMHU
3aKOH CMENIeHUs | BeTUYMHAMH
Buna. ['unoresa|npu u3y4eHUU SBIICHHS
[Tnanka o kBaHTax. | hoTordhdexTa.
®otonHbl. DHeprus | OnpeaeneHue
u UMIYJIBC | aOCOMIOTHBIX u
¢dorona. OTHOCHUTEJIbHBIX
dotorpdexr. MOTPEITHOCTEH
OneIThI A.I'. | m3mepenuii
Cronerona. (bu3HYECKUX BEJIUYHH.
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3aKOHBI
dhoTtorddekra.
YpaBHeHue
DiHImTEHA
dhoTtodrddekra.
«Kpacnas
TpaHuIa»
dorordpdekra.
JlaBnenue cBeta (B
YaCTHOCTH,
JIaBJICHHE CBETA Ha
aOCOJIFOTHO

JIsA

O1renka TpaHuIl
MOTPEIIHOCTEM.
Pemenne  pacu€rHbIX

3a7a4 C SIBHO 33JJaHHOU
U HESIBHO 3aJaHHOU
¢bu3nveckoil MoeIbI0

MOTJIOLIAIOUIYI0 U |C HCIIOJIb30BAHUEM
abCOTI0THO OCHOBHBIX 3aKOHOB U
OTPaXKAIOIILYIO dbopmyn mo  Teme
MIOBEPXHOCTB). «KBaHTOBBIE
OnbIThI IL.H. | asBnenus».
JleGenena. Pemenue
Bonnossie KaueCTBEHHBIX  3ajady,
CBOMCTBAa YacTHII. | TPeOYIOMINX
Bomnnbl IIPUMEHEHHUs] 3HAHUNU IO
ne bpoitna. Jlnuna | Teme «KBauToBbie
BOJIHBI J1¢ bpoiins | sBieHus».
u pa3Mmepsl | Onpenenenne ycaoBUi
obnactu MIPUMEHUMOCTHU
JIOKAJIU3aLUN KBaHTOBOM MOJEenu
JBUKYILEUCS CBeETa.
YaCTHIIBL. Ananuz KBaHTOBBIX
KopnyckynsipHo- | mporeccoB c
BOJIHOBOM HCIIO0JIb30BaHUEM
Tyaau3M. ypaBHEHUS
Hudpakums OWHIITEHA JUISt
JJIEKTPOHOB Ha | poTorddexTa,
KpUCTaJIax. MIPUHITUTIA
Crnenuduka COOTHOUIEHUH
W3MEpPEHUI B | HEONPEIECIEHHOCTH
MHUKpPOMHUPE. I'eiizenOepra.
CoOTHOIIEHHUS OObscHEeHUE IPUHIUIA
HEOIPEIETEHHOCTE | ACUCTBUS
il eiizendepra. CIIEKTPOMETPA,
TexHnuueckue doTorneMeHTa,
YCTpOICTBa u | hoTomaTunka,
TEXHOJIOTMYECKHE | TYHHEIBHOIO
IIPOLIECCHI: MHUKPOCKOIIa,
CIIEKTPOMETD, COJIHEUHOW  Oarapewu,
(boTO37IEMEHT, CBETOAMO/1A.
dboTomaryuk, Hcnonp3oBanue IT-
TYHHEJIbHBIN TEXHOJIOTHI pu
MHUKPOCKOTI, pabote c
COJTHEYHas JTIOTIOJTHATEITLHBIMHU
Oarapes, HMCTOYHUKAMHU
CBETOAMO]T uH(pOpMaILlUK TIO TEME,
uX KPUTHYECKHI
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dHaJIu3 U O CHKA

JIOCTOBEPHOCTHU
4.2 |®usuka aroma O1BITH o | Onpenenenue  aauHbI | https://lesson.a
HCCIIEIOBAHUIO BOJIHBI J1a3epHOTO cademy-
CTPOCHHUA  aToOMa. | MU3JIy4YCHHS. content.myscho
[TnanerapHas Habmoienue ol.edu.ru/03/11
MOJENb aToMa | IMHENYaThIX CIIEKTPOB.
Pesepdopna. Uccnenosanue criekrpa

[Toctynmarer  bopa.
W3nyuenue u

Pa3peKEHHOTO

MOTJIOLEHUE
¢hoToHOB npu
Iepexo/ie aroma ¢
OJIHOTO YPOBHS
SHEPrUuu

Ha IpyToMu.

Bunel  cnekTpos.
Cnektp ypoBHel
SHEPrUU aToMa
BOJOpOJA.
CnoHranHOe u
BBIHYICHHOE
W3JIy4eHUE CBeTa.
Jlazep.
TexHnuueckue
yCTpPOUCTBA u
TEXHOJIOTHYECKHE
MIPOLIECCHI:
CIIEKTpaJIbHBII
aHaJIu3

aTOMAapHOI'O BOJOpPOAA
u U3MEPEHHUE
noctosiHHoM Pundepra.
N3ydenue ycrpolicTa
W JeHCTBUS CUETUMKA
MOHU3HPYIOLIUX
gactull. OmnpenencHue
YCIOBUU
MPUMEHUMOCTH MOJIETH
atoma Pesepdopna.
OObsicHeHnE
NPUHIMIIA  JIEHCTBHS
CIEKTPOCKOIIa, Jas3epa,
KBaHTOBOT'O
KOMIThIOTEpA.

Ananuz KBaHTOBBIX
IIPOLIECCOB HA OCHOBE
MEePBOTO ¥ BTOPOTO
noctynatoB bopa
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(ciekTpockon),
Jlazep, KBAHTOBBII

KOMITBIOTEP
4.3 |®dusuka aToMHOTO Hyxnonnas [IpoBenenue https://lesson.a
siapa u MOJEIh siApa | UBMEPEHU N cademy-
JJIEMEHTaPHBIX Ieiizendepra— paanoakTUBHOTO oHa |content.myscho
YaCTHI] WBanenko. 3apsn|c Hcroib3oBanueM | ol.edu.ru/03/11
sapa.  MaccoBoe | jo3uMeTpa 51
YUCIIO sJIpa. | ICCIEeIOBAaHUE TPEKOB
W3oTomsl. gacTuI] (110 TOTOBBIM
PannoaktuBHOCTB. | hoTOrpadusim).

Annda-pacna.
DNEKTPOHHBIN U
ITO3UTPOHHBIN
Oera- pacmaj.
l'amma-uznyuenue.
3aKoH
Paauo0aKTUBHOTO
pacnaza.
PapnoaktuBHbIE
H30TOIIbI B
HIpUpPOJIE.
CgoiicTBa
HMOHU3HUPYIOLIETO
W3JIy4CHHUS.
Bnusiaue
PaaOAKTUBHOCTH
Ha YKUBBIE
OpraHU3MBI.
EcrecTBeHHbII
¢boH  U3IyYEHUS.
Jo3umerpusi.
DHeprus CBSI3U
HYKJIOHOB B sIJIpe€.
S nepHbie CHUJIBI.
Hedekt MaccChl
aapa. Snepuslie
peakuuu. Jlenenue
Y CUHTE3

N3ydenue noriomenns
OeTa-4yacTuIl
AJTFOMHUHHUEM.
Onpenenenue ycioBui
MIPUMEHUMOCTH MOJICITH
aTOMHOTO siJIpa.
AHamn3 © OIMCcaHue
SAIEPHBIX ~ pEaKIHid ¢
HCIIOJIF30BaHUEM
MOHSITHH MacCOBO€
YUCJIO W 3apsj sjapa,
SHEPTHs CBSI3U
aapa, 3aKOHOB
COXpaHEHHUsI  3apsna,
MaccoBOr0 4YHClIa U
SHEPTHUH B AJIEPHBIX
peaKIusx, 3aK0oHa
pPaZiOaKTUBHOTO
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anep. SAnepHbie
PEaKTOpBHI.
[TpoGembr
YIPABISIEMOTO
TEPMOSIAEPHOTO
CUHTE3A.
DKOJIOTHYECKHUE
aCIEeKThl Pa3BUTHS
SIEpHON
SHEPIeTUKHU.
Mertobl
perucTpanuu u
HcCIea0BaHus
3J€MEHTaPHBIX
YacTHLI.
@yH/1aMEHTaJIbHBI
e
B3aUMO/ICHCTBUSI.
bapuonsl, Me30HBI
U JICOTOHBI.
[IpencraBnenune o
CrangaprtHoii
monenu.  KBapk-
[JIIOOHHAs MOJEINb
aJpOHOB.

®dusuka 3a
npeaenaMu
CranpapTtHoit
Mozmenu. Témuasg
Marepus U TEMHas
SHEpTHUsl.
Ennucrso
¢buznueckoi
KapTHUHBI MHpa.
TexHuueckue
yCTpPOUCTBA u
TEXHOJIOTHYECKHE
MPOLECCHI:
JO3UMETpP, Kamepa
Bunbcona,
SIIEPHBIN  PEAKTOp,
TEPMOSIEPHBIN
peaKkTop, aTOMHas
Oomba, MarHMTHO-
pe30HaHCHas
ToMmorpadus

pacrnaja.

OObsicCHEHNE IPUHITATIA
JICUCTBUS  J1I03UMETPA,
Kamepbl Bunbcona,
SIEPHOTO peakrtopa,
TEPMOSIZICPHOTO
peakrtopa, aTOMHOM
OOMOEL, MAarduTHO-
PE30HaHCHOMU
ToMoTrpaduu.
Ananuz u
BIIUSIHHUS
PaIMOaKTUBHOCTH  Ha
JKUBBIC OpPTaHU3MBI, a
TaKXe IMOCJIEICTBUI
pa3BUTHUS 0 (S]0) (0)1
SHEPTEeTUKHU

C MO3ULIUN
DKOJIOTUYECKOH
0€301aCHOCTH;
MpeCTaBICHUN

0 panMoHaIbLHOM
MIPUPOIOTIOIB30BAHIH
(B rporecce
MMOATOTOBKH
COOOIIEHHUH,
BBIITOJIHEHUS
IPYMIOBBIX TPOEKTOB)

OIICHKAa

Paznen 5. DineMeHTHI aCTPOHOMMM M ACTPOPU3MKHU

5.1 |DneMeHTHI 12 Oranel  pa3sutus | Habmonenue https://lesson.a
aCTPOHOMHUU ACTPOHOMHUH. 3BE3THOTO HeOa | cademy-
acTpou3uku [TpuxnagHoe U | HEBOOPYXEHHBIM content.myscho

MHPOBO33PEHUYECK |TJIa30M ol.edu.ru/03/11
oe c HCIIOJIb30BaHUEM

3HAYCHUE KOMITBIOTEPHBIX

ACTPOHOMHUH. NPUIIOKCHU T JUTst

[TpuMeHUMOCTb ompeeNneHus
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3aKOHOB  (PM3UKH
IUTSL OOBIACHEHUS

MIPUPOJIBI
KOCMHUYECKUX
00BLEKTOB.
MeTtonasl
ACTPOHOMHUYECKUX
HUCCIIEJOBAHUH.
CoBpeMeHHbIE
OIITUYECKHUE
TEJIECKOIIBI,
PaIuOTENIECKOTIbI,
BHeaTMocdepHas
ACTPOHOMHUSI.

Bun 3BE3HOTO
Heda. Co3Be3qus,
SIpKUe 3BE3/BL,
IUTAHETHI, X
BUIUMOE
NIBIDKEHHUE.
CoinHeuHast
CHCTEMA.

Coanre.
CoinHeuHast
aKTHUBHOCTb.
Hcrounuk
sHepruun CoJsiHLA U
3BE€34. 3BE3ALI, UX
OCHOBHBEIE
XapaKTEPUCTUKH.
JuarpamMma
«CTIEKTPaJIbHBIN
KJ1acc
CBETUMOCTBY.
3BE3nBpl  TIIABHOM
MOCIEI0BATEILHOC
TH. 3aBUCUMOCTD
«Macca
CBETUMOCTBY»  JIJIS
3BE3]1 rJIaBHOU
MOCIEI0BATENLHOC
TH.

Bnyrtpennee
CTPOCHUE 3BE3 .
CoBpeMeHHbIE
MpeACTaBICHUS

0 TIPOUCXOKICHUHN
H SBOJIIOIINHU
ComHnla m  3BE3.
OTansl JKU3HHA
3BE3I.

Maneunsiii [Iyte —

MOJIO)KEHUS HEOECHBIX

00BEKTOB Ha
KOHKPETHYIO Jary:
OCHOBHBIC

co3Be3nuss CeBepHOTO
MOJIyliapust U sApKHUe
3BE3/IBIL.

HaOmronenue B
TEJIECKOI Jlynsl,
IJIAHET, TYMAHHOCTEN U
3BE3IHBIX CKOIICHUH.
Yuactue B JHMCKYyCCUH
0 pOJIM aCTPOHOMHUHU B
COBPEMEHHON KapTHHE
MHpa, B MPAKTUYECKON

EATENLHOCTUYEIIOBEKA
u naJpHEeNIeM
HAay4YHO- TEXHHUYECKOM
pPa3BUTHH.
IToaroroska
CcOOOIIEHUI 0 METOIAaxX
MOJly4YeHUs  HAYYHBIX
aACTPOHOMHUYECKUX
3HaHWH, OTKPBITUIX B
COBPEMEHHOM
aCTPOHOMHUH.
IIpumeHeHue
OCHOBOIIOJIAraroInux
ACTPOHOMHUYECKUX
MMOHATHH, 3aKOHOB WU
TEOpUU I aHaln3a U
00BICHEHHS
buznuecKux
MPOIIECCOB,
MIPOUCXOSIINX B
3BE37aX, B 3BE3IHBIX
cUCTEMAX,

B MEXKTaJlaKTHUeCKOM
cpene, JIBIDKEHUS
HeOECHBIX Tell,
SBOJIFOIMH 3BE3]T U
Bcenennoit
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Hama ['amakTuka.
ITomoxxenune u
nerxenne CoiHia
B T"anakTtuke.
Tumne ralakTHK.
Pagnoranaktuku u
KBazaphbl. YEpHbIe
JOBIpBl B siApax
raJIaKTHK.
Bcenennas.
Pacmnpenue
Bcenennoii. 3akon
Xa00i1a.
Pas0eranne
ranaktuk. Teopus
bonpmoro B3peIBa.
PenukroBoe
W3IIy4eHHE.
MacmradHas
CTPYKTYpa
Bcenennoi.
MeraranakTuka.
Hepeménnnie
POOIIeMBI
aCTPOHOMUU

Pasznen 6. ®usu

YeCKHUi MPaKTUKYM

6.1

duznueckuii
MPAaKTUKYM

16

Crnioco0sl
U3MEpeHUs
buznuecKkux
BEJTMYUH c
HCIIOJIb30BaHUEM
aHAJIOTOBBIX u
1 poBHIX
M3MEPUTENBHBIX
pudOpoOB U
KOMITBFOTEPHBIX
JATYUKOBBIX
CHCTEM.
AOcComIOoTHBIE |
OTHOCHUTEIIbHBIC
MTOTPEITHOCTH
U3MEPEHUN
(buznueckux
BenuuuH. OleHKa

IIpoBeneHune
KOCBEHHBIX
U3MEPEHUH,
HCCIIEA0BAHUI
3aBUCUMOCTEN
(GU3MYECKUX BEJIUYUH,
MPOBEPKA
MPEAJIOKEHHBIX
rumnoTe3 (BIOOp

13 paboT, ONMCAHHBIX B
TEMAaTUYECKHUX
paznenax
«Y4EeHUYECKU I
AKCIIEPUMEHT,
nabopaTopHbBIE pabOTHI,
MPaKTUKYM))
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Trpa”uL]
MOrPENTHOCTEN

Paznen 7. O6o61naronee nOBTOpeHUE
7.1 |Cucremaruzanus u |15 O0600611eHne u|YyactTue B JMCKYCCUHU
00o001IeHHE cucTteMatu3anuss |0 pond  (QU3MKK WU
MIPEeIMETHOTO coJiep>KaHus aCTPOHOMHUU B
COJZIepIKaHUs u pas3zaenoB Kypca pa3NIUYHBIX cepax
OTIbITa «MexaHHKay, JESITEIIbHOCTH
NesITeIbHOCTH, «MonekynsipHass | 4enoBeka. IloaroroBka
pUOOPETEHHOTO ¢buznka U |cooOuieHnit o mecre
npu U3Yy4eHUU TEPMOAMHAMHKAY, |(U3MUECKON KapTUHBI
Kypca «DIIEKTPOIMHAMUK | MUPA B pany
a», «KonebaHus u|COBpEeMEHHBIX
BOJIHBI», «OCHOBBI | TpeICTAaBICHHMA
CIIELIMAIBHOMN 0 MPUPOJIE.
TEOpUU
OTHOCHUTEIIBEHOCTI
, «KBanToBas
¢usuku 10-11 buzukay, Brimmonnenune yueOHBIX
KJIacCOB «DJIEMEHTHI 3aJaHuI,
aCTPOHOMMHU U | IEMOHCTPHUPYIOLINX
acTpou3uKm». OCBOCHHE  OCHOBHBIX
Ponp ¢usuku u|noHsATHH, (U3HUECKUX
aCTPOHOMUU BEeJIMYMH U 3aKOHOB
B DKOHOMHYECKOH, |[Kypca ¢u3ukn 10-11
TEXHOJIOTUYECKOM, |KJIacCoB
COLIMAJIbHOU U
3THUYECKOH cdepax
JeSTeNIbHOCTH

9eJoBeKa, pPOJIb H
MECTO (PU3UKH U
aCTPOHOMMHU B
COBPEMEHHOM
HAay4YHOH KapTUHE
MHUpa,  3HAYEHUE
OIHUCATEIbHOM,
CHCTEMaTU3HUPYIO
HIEH,
OOBSICHUTENIBHOMN U
MIPOrHOCTUYECKOM
byHKIHIT
¢buznyeckoi
TEOPHH,
¢buznueckoi
TEOPHH B

poJib
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(dbopmMupoBaHUU
MpEJCTaBICHUNA O
¢buznyeckoi
KapTHHE MHpa,
MecTO (hU3NYECKON
KapTUHBI MHpa B
obmem pany
COBpPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
MPEICTABICHUN

0 TIpUpoIe

OBIIEE KOJIMYECTBO 170
YACOB 10
I[TPOTPAMME
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