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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE CpeAHEro 001Iero 0Opa3oBaHus pa3paboTaHa Ha
OCHOBE IOJIOKEHUH U TpeOOBaHUH K pe3yIbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTebHOM
nporpammsl, ripencraBieHHbx B PI'OC COO, a takxke ¢ yuétoM ¢eaepaabHon padbodeit
nporpaMMbl BociuTanus U KoHnenium npemnogaBanus yaeOHoro npeamera «Pusnka» B
oOpa3oBaTenbHBIX OpraHu3anusax Poccuiickoii denepannu, pealn3yronuX OCHOBHBIC
oOpa3oBaTesbHbIE MPOTrPAMMBI.

[Iporpamma mo ¢Qusmnke ompenenser 00s3aTelabHOE MPEAMETHOE COJIEpiKaHuE,
yCTaHABIMBAaET PEKOMEHIYEMYIO0 TOCIEA0BAaTEIbHOCTh HW3YYECHUS TEM U pa3JeioB
y4eOHOTro mpeaMeTa ¢ YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOTr0 mpoliecca, BO3pAaCTHBIX 0COOEHHOCTeN o0yuatomuxcs. [Iporpamma no gusrke
na€T MpecTaBIeHHE O METIX, COIeP KaHnu, O0IIeH CTpaTeruu 00yUYeHHsI, BOCIUTAHUS U
pa3BUTHS O0y4YarOIIMXCA CpeACTBaMU yueOHoro npeamera «Dusukay Ha yriayOaéHHOM
YPOBHE.

Nzydyenne kypca ¢u3nMku yriayOiaEHHOIO YPOBHS MO3BOJIAET peajln30BaTh 3a/adyd
npo(hecCHOHANBHON OpUEHTAllMK, HAIIPABJICHO Ha CO3/IaHUE YCIIOBUH IS MPOSIBICHUS
CBOMX HHTEIUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS,
KOTOpblE€  HEOOXOAMMBI sl  NPOJOJDKEHUS  O0pa3oBaHHMS B OpraHM3alMsIX
npodeCCUOHAIBHOTO ~ O0pa3oBaHUA MO  Pa3IUYHBIM  (UBUKO-TEXHUYECKUM U
VMH)KCHEPHBIM CIIEUAIBHOCTSIM.

B mporpamme no ¢u3uke OnpeaessitoTcs IUIAHUPYEMBbIE Pe3yJbTaThl OCBOCHMS
Kypca ¢U3MKM Ha YpPOBHE CpeAHero oOiiero o0Opa3oBaHUs: JIMYHOCTHBIE,
MeTalpeMEeTHbIE, IPeIMETHBIE (Ha yriIyOI€HHOM ypoBHE). HayuHo-MeToq010rnuecKon
OCHOBOH JJIs1 pa3pab0TKU TPeOOBAaHUI K JINYHOCTHBIM, METAIPEAMETHBIM U MIPEIMETHBIM
pe3ynbTaTaM 00ydJaroluXxcsi, OCBOMBIIMX MPOrpaMMy o (U3UKE Ha YPOBHE CPEIHEro
oOuiero oOpa3zoBaHUs Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIETCS CUCTEMHO-JESTEIIbHOCTHBIN
TIOJTXO/I.

[Iporpamma no (pu3MKe BKIFOYAET:

TUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHHUS Kypca PU3UKU Ha yTITyOJIEHHOM YPOBHE, B TOM
quCclie IPEIMETHBIE Pe3yIbTAThI 10 TOAaM 00yUYEeHHUS;

cojiep;kanue yueOHoro npeameta «Duznka» mo rogaM 00yUdeHHUS;

TEMaTU4ECKOE IUIAaHUPOBAHUE IO TroJ1aM 00yUEeHUsl.

[Iporpamma o pu3uke UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh MCIIOJIb30BAHA
YUUTEISIMU (PU3UKHU JJI1 COCTABIICHUSI CBOUX pabOUYUX MPOTPAMM.

[IporpaMmma 1mo (u3MKe HE CKOBBIBAE€T TBOPUYECKYI0 HMHMUIIMATUBY YUMUTENECH U
MPEIOCTABISET BOZMOXKHOCTH ISl pealM3allii Pa3IMYHbIX METOIWYECKUX TOIXOJ0B
K TpernogaBaHuio (Gu3uku Ha yriayOJIEHHOM YPOBHE TIPH YCIOBHH COXPaHEHHS
00s13aTeIbHON YacTU CONIEPKaHUS Kypca.

@du3nka Kak Hayka o HauoOoJjee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyNasi B KaYECTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAHUN 00
okpyxatomeMm wmupe. IIKombHBIH Kypc OGU3HKH — CHCTEMOOOPA3yIOMIMI s
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€CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3HUECKHUE 3aKOHBI JIEXKaT B
OCHOBE TIPOIECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, Ouosiorued, Quznueckoit
reorpadueit u actpoHomuell. Vcnonb3oBaHuEe W aKTUBHOE MPUMEHEHUE (PUBMYECKHUX
3HAaHUU ONPEAENNIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHII B cepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IIOJIYYEHHS HOBBIX MaTEpHalOB
C 3aJJaHHBIMU CBoMcTBaMU. M3yueHne (pu3uKu BHOCUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHNE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuyaromerocs, B (QOpMUpPOBAHUE yMEHUU
IPUMEHATH HAyYHBIM METO/1 TO3HAHUS MPU BHIMOIHEHUN UMHU YYEOHBIX UCCIIEOBAHUM.

B ocHOBY Kypca pu3uKu Ha ypOBHE CPEIHETO OOIIEro 0Opa3oBaHUs MOJIOXKEH P
UJeH, KOTOPbIE MOXKHO pacCMaTpPUBaTh KaK IPUHIUIBI €T0 IIOCTPOCHHUS.

Hoes wuenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepuan M3 BCEX pa3leloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn zenepanuzayuu. B cooTBeTCTBUU € HEMl MaTtepual Kypca GU3UKH 00beIMHEH
BOKpYT (u3nueckux teopuil. Benymmm B Kypce sBigercss (OpMHpPOBaHUE
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPUH, BEIIECTBE U I1OJIE.

Hoea cymanumapuzayuu. EE peanmusanus npeanonaraeT MCIOJIb30BAHUE
I'YMAaHUTAPHOTO MOTeHIMa a (PU3NUECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTUSA (PUBHKHU
C pa3BUTHEM OOIIECTBA, a TaKXKEe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usuky yriayOn€HHOro YpOBHS
MPEANONAracT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTUYECKHUX
MIPUJIOKEHUN W3YyYEHHBIX TEOPUN U 3aKOHOB. [Ipw 3TOM paccMaTpuBarOTCs Ha YpOBHE
00IIMX MPeCTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoesn rxonozuzauuu peanusyercst OCPECTBOM BBEACHUS JIEMEHTOB COACPKaHMUS,
MOCBAMIEHHBIX JKOJIOTHUYECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke 00CYXIeHHs MpoOJIeM pPaIMOHAIBHOTO
IPUPOIOTIOIH30BAHUS U SKOJIOTUUECKON OE30TTaCHOCTH.

OcBoeHHE coAepX)aHUS TPOTpaMMBI MO (U3HKE AODKHO OBITh MOCTPOCHO HA
OPUHITUIIAX CHCTEMHO-ACATENHHOCTHOTO Toaxoma. [lms ¢usuku peammsaruss 3THX
NPUHIIATIOB 0a3upyeTcss Ha HCIOJIb30BAaHUU CaMOCTOSITEIILHOTO AKCIEPUMEHTa Kak
MIOCTOSTHHO JIeHCTBYIONIETo (hakTopa yueObHoro mporecca. s yriyOnéHHOTro ypoBHS —
9TO CHCTEMa CaMOCTOATEIHLHOTO YUYEHWYECKOTO JKCIIEPUMEHTA, BKIIOUYAIOIIETO
(dpoHTaNbHBIE YUEHUYECKHE OMBITHI MPU W3YYCHUH HOBOTO MaTepuaia, JabopaTopHbIe
pabotel u paboThl mpakTUkyma. [Ipu 3TOM BO3MOXHBI JBa crocoba peamu3aiuu
dbu3ndeckoro npakTukyma. B mepBoM ciydyae mpakTHKyM MTPOBOAUTCS JMOO B KOHIIC
10 u 11 knaccoB, 1100 Mociie IEPBOTO U BTOPOTO MOTYTOAUN B KaXKIOM U3 3TUX KJIACCOB.
Bropoii cioco6 — 310 mHTErpanus padoT NpakTUKyMa B CHCTEMY JJAOOPAaTOPHBIX padoT,
KOTOpBIE MPOBOJISATCS B Mpoliecce u3ydeHus: pasaena (temsl). [Ipu sTom nox paboramu
MPAKTUKyMa MOHUMAETCS CaMOCTOSTEIBLHOE HCCIEOBAaHUE, KOTOPOE MPOBOJIUTCS TIO
PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIAa O€3 MOIIAroBO HHCTPYKITUH.

B mporpamme mo ¢usnke cucreMa yUYeHHYECKOTO IKCIIEPUMEHTA, JaOOpaTOPHBIX
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paboT M MpakTUKyMa MpeACTaBieHa €IWHBIM MepeyHeM. BriOop TemaTHku A 3THX
BUJIOB  YYEHMUYECKMX  MPAKTUYECKHX  pabOT  OCYIIECTBISETCA  y4YaCTHUKAMU
00pa30BaTeNIbHOTO Ipoliecca UCXO/d U3 OCOOCHHOCTEM MOYpPOYHOro IUIAHWPOBAHUS U
ocHareHus kabunera ¢puzuku. [Ipu 3ToM oOecrnieurBaeTcsi OBJIAJICHUE 00YUarOIITUMUCS
YMEHUSMHU TPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHHUS, UCCIEIOBAHUS 3aBUCUMOCTEN
(bU3UYECKUX BEIMYMH U TTIOCTAHOBKY OMBITOB 110 TTPOBEPKE MPEIOKEHHBIX THIIOTE3.
bosibiioe BHUMaHKE yIEIIETCS PELICHUIO PaCUE€THBIX U KAYECTBEHHBIX 3a1a4. [Ipu
ATOM IS pACYETHBIX 3aJ1au MPUOPUTETOM SIBIIIOTCS 3a/1a4y C SIBHO 33JJaHHON U HESBHO
3aJJaHHOW (PU3UYECKOM MOJENbI0, TIO3BOJSIONIME MPUMEHATh H3yYEHHBIC 3aKOHBI W
3aKOHOMEPHOCTH KaK U3 OJTHOTO paszienia Kypca, Tak U MHTETpUpys IPUMEHEHNE 3HaHU N
U3 pa3HbIX pas3fenoB. JIJis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJaHus Ha
o0BsICHEHUE/TIpe/ICKa3aHne TMPOTEKaHWs (PU3NYECKUX SIBICHHA U  MPOILECCOB B
OKpY Xaromiend >Ku3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENM JUIsl CUTyaIluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpedoBanuamu GI'OC COO k mMaTepHallbHO-TEXHUUECKOMY
obecreueHn0 y4eOHOTO mpolecca Kype (U3MKK YIIIyOJIEHHOTO YPOBHA Ha ypOBHE
cpenHero oo1ero 00pa3oBaHUsl IOJKEH U3y4YaThCsl B YCIOBUSAX MPEIMETHOTO KAaOMHETA.
B kabunere ¢u3uku J0DKHO OBITH HEOOXoauMoe JjJabopaTopHOoe 000pYIOBaHUE
JUIS  BBIMIOJHEHHS] YKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYEHUYECKUX OIIbITOB,
71a00paTOPHBIX pabOT U pabOT MPAKTUKYMA, a TAKKE JTEMOHCTPAIIMOHHOE 000pYI0BaHHUE.
JleMoHCTpalinoHHOE 000pyA0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAJIBHOW  JIOCTaTOYHOCTH U  OO0ECTEeYMBAECT TIOCTAHOBKY  MEPEYUCICHHBIX
B MpOrpaMMe MO (PU3UKE KIIOUEBBIX JEMOHCTpAIMU ISl UCCIICOBAHUS H3y4aeMbIX

SIBJICHHH U TPOIIECCOB, YMITUPUICCKUX U (PYyHTAMEHTAIBHBIX 3aKOHOB, X TEXHHUYECCKUX
IIPUMECHEHUU.

JlaGopatopHoe 00OpyJIOBaHHME I YUYCHMUECKHUX  IPAKTUYECKUX  padboT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIEUMBAETCS B pacuére OJTHOTO
KOMILJIEKTa Ha JBYyX OOydYallmxca. [eMarhueckue KOMIUIEKTH J1abopaTOpHOTO
000pyI0BaHUS IOJKHBI OBITh TOCTPOCHBI HA KOMITJIEKCHOM HUCTIOIb30BaHUN AaHAJIOTOBBIX
U 1upoBbIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHUJIE
1M poBBIX Ta00PATOPHUH.

OCHOBHBIMHM LIENISIMA M3Yy4YeHHUS (UMK B 00meM oOpa30BaHUM SIBIISIOTCS:

dbopMHpOBaHUE WHTEpPECa M CTPEMJICHUS OOYyYaromuXcs K HAyYHOMY H3yUYEHHUIO
MIPUPOIBI, PA3BUTHE MX MHTEIUICKTYATbHBIX H TBOPUYECKUX CITOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUA O HAyYHOM METOJIE TO3HaHUS W (OpPMHUpPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTara HU3Y4YEHUS OCHOB
CTpOEHHUS MaTepuu U QyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHWEe YMEHMI OOBSCHATH SIBICHUS C MCIHOJb30BaHUEM (DU3NUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHre TPEACTaBICHUH O PO (U3UKA JJI  Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHI;



pa3BUTHE TPEICTABICHUNA O BO3MOXKHBIX cepax Oymymield mpodeccuoHambHON
JeSITEIbHOCTH, CBSI3aHHBIX C (PU3UKOI, MOATOTOBKA K JaJIbHEHIIEMY O0YyYEHHUIO B 3TOM
HarpaBJICHUN.

JlocTmkeHne HJTUX I1eded oOecrmeunBaeTCs pelIeHHEeM CIEAYIOIUX 3a1ady B
IpOLECCE U3YUEHUS Kypca (U3UKHU HAa YPOBHE CPEIHETO 0011ero 00pa3oBaHus:

npUOOpEeTEeHUE CHUCTEeMBbl 3HaHMM 00 OOHmMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHHKY, MOJEKYJIAPHYIO (DU3HKY, DIEKTPOJUHAMUKY,
KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpoBaHHE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HaHUS ISl OOBICHEHUS
¢usznyeckux SBICHUM B TPUPOAE U Uil TNPHUHITUS TNPAKTUYECKUX PELICHU
B IIOBCEHEBHOM KU3HU;

OCBOGHHUE CIOCOOOB pEIICHMs Pa3IWYHBIX 3a7ad C SIBHO 3aJaHHON (U3UUYECKOI
MOJIEJIbIO, 3aa4, TOPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3JaHIe (PU3NIECKON MOJIETH,
aJIeKBaTHOW yCIIOBHSIM 33/1a4H, B TOM YHCJIC 33/1a4 MHKEHEPHOTO XapakTepa;

MOHUMAaHNE (PU3MUYECKUX OCHOB U MIPHUHIIUIIOB ACUCTBUSA TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYIKAIOLLYIO CPEY;

OBJIAJICHUE METOJAMU CaMOCTOSITENIBHOTO IUIAHUPOBAHMUS U MPOBEICHUS
du3nyeCKuX SKCIIEPUMEHTOB, aHaIN3a M WHTEPIpEeTalnu UHPOPMAIUHU, OMPEICICHUS
JIOCTOBEPHOCTH MOJTYYEHHOI'O PE3yJIbTaTa;

CO3/IaHHE€ YCJIOBUH JUISI pPa3BUTUS YMEHHUH IPOEKTHO-HCCIIEI0BATENbCKOM,
TBOPUYECKOU JIEITEIbHOCTH;

pa3BuTHe HHTEpeca K chepam mpodeccuoHaNbHON eSTENbHOCTH, CBS3aHHOW C
(bU3UKOI.

B cootBerctBun ¢ tpedoBanussMu GPI'OC COO yrnyOnéHHbIN ypOBEHb U3YUYEHUS
yuebHoro npeameta «Pu3nka» Ha YpOBHE CpeaHEro oOuiero o0pa3oBaHusl BIOMpAETCs
oOy4aromuMucs, IJIAHUPYIOIUMU MPOAOJKEHHE 00pa3oBaHUs MO CHELHUATBHOCTAM
(U3UKO-TEXHUYECKOTO TTPOQUITS.

OO1iee ynciio 4acoB, PEKOMEHIOBAHHBIX Ul M3yueHUs (pusuku (yriayOseHHBbIH
ypoBeHb) — 340 yvacoB: B 10 kiacce — 170 yacoB (5 yacoB B Hezeno), B 11 kiacce —
170 gacoB (5 yacoB B HE/IEIIO).

[IpensiaraemMelil B mporpamme 1o pu3ukKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT sBIIAETCA PEKOMEHIOBAHHBIM, YUUTENb JIEIAaeT BIOOP MPOBEIECHUS JIa0OPATOPHBIX
paboT U OMBITOB C YYETOM HHIMBUIYATBHBIX OCOOCHHOCTEHN 00yJarommxcsl.

B mporpamme mo Qu3mke KaXKIOro Kiacca MNpeasiaraeTcs pe3epB BPEMEHHU,
OTBOJUMBIN Ha BAPUATUBHYIO YaCTh MPOrPAaMMBbI, COJAEpKaHUE KOTOpoW (popmupyercs
ydacTHUKaMu 00pa3zoBaTeNbHOTO Tporecca. JlobGas pabodas mporpamMma JTOJDKHA
HOJIHOCTHIO BKJIKOYATh B c€0s1 COAEpKAHUE TAHHOU MPOrpaMMBl 1O (PU3HKE.



COJEPKXAHUE OBYYEHUA

10 KJIACC

Paznen 1. HayuHblilt MeTOJ MO3HAHMS PUPOIBI

®duszuka — QpyHIaMeHTalbHas Hayka o mpupoje. HayuHslil MeToq mo3HaHUs U
METO/IbI UCCIEIOBAaHUS (PU3NUYECKUX SIBIICHUH.

OKCIIepUMEHT W Teopus B Ipolecce NO3HaHus mpuponabl. HaOmonenue wu
HKCIIEPUMEHT B (PU3HKE.

CnocoOsl  u3MepeHus (U3MYECKHMX BEJIMYMH  (QHAJIOTOBBIE U ITU(POBBIC
U3MEpHUTENIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JTATYUKOBBIE CUCTEMBI).

[Torpeumrnoct u3MepeHuit Gu3NUECKUX BeTMYUH (a0COMIOTHAS U OTHOCUTEIbHAS).

MopnenupoBanue (U3MYECKUX SBICHUN M TIPOLECCOB (MaTepuaibHas TOYKa,
aOCOJIOTHO TBEPIOE TEJIO, UACATBbHAS KUAKOCTh, UICANbHBIA a3, TOUEUHBIN 3apsn).
I'unoresa. @U3NUYECKUN 3aKOH, IPAHULIBI €70 IPUMEHUMOCTH. PU3HUUYECKas TEOPUSL.

Ponp u mecto ¢pusuku B GopMUPOBAaHUN COBPEMEHHON HAy4yHOW KapTHHBI MUPAa,
B IIPAKTUYECKOM JAEATEIbHOCTH JIFOJICH.

Vuenuueckuii sxcnepumenm, rabopamopHulie pabomsi, NPAKMUKYM

H3mepeHne cuibl TOKa M HaNpspKeHUS B IETH MOCTOSHHOTO TOKA MPH MOMOIIH
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ I1u(poBoil mabopatopueit mno ¢usuke. I[Ipumepsl u3MepeHus
(bu3NYECKUX BEIMYUH MPHU MOMOIIY KOMIBIOTEPHBIX TaTYHKOB.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe 1BrkeHne. OTHOCUTENBHOCTh MEXAHUYECKOT O ABMKEHUA. CrcTeMa
OTCYETA.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKU.

Pannyc-BekTop MaTepUabHON TOYKH, €r0 MPOEKIUU Ha OCU CUCTEMBI KOOPJUHAT.
Tpaexropus.

[lepemetienue, CKOpocTh (CpeHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTbH) U YCKOPEHHE
MaTepUaIbHOW TOYKHM, MX MPOEKIMM HAa OCH CUCTeMbl KoopauHaT. CroxeHue
NEPEMEIEHUN U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHKEHUE. 3aBUCHMOCTb
KOOpAMHAT, CKOPOCTH, YCKOPEHHS W IYTH MaTEpUaJbHOW TOUKM OT BPEMEHU U MX
rpaduky.

CBoOogHOE TmajgeHue. YCKOpeHHe CBOOOJHOTO TaaeHus. J[IBuxeHuwe Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPJIMHAT, CKOPOCTU U YCKOPEHUS
MaTepUaTbHOM TOUYKHU OT BPEMEHHU U UX TpapuKU.

KpuBonmHenHoe ABrKEHHE. [[BHKEHHME MATEPUAIBHOW TOYKU IO OKPYKHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepros u vactota obpamenus. [leHTpocTpeMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TaHIME€HUMAIbHOE) W TMOJHOE YCKOPEHUE MaTepHAIbHON
TOYKH.



TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE ITPOLECCHI: CIIUIOMETP, ABUKEHUE
CHapS/I0B, LICTIHbIE, IIeCTepEHYAThIE U PEMEHHBIE epeaaun, CKOPOCTHBIE TN THI.

Llemoncmpayuu

Mogenb cUCTEMBI OTCYETA, WUIIOCTPALUSI KUHEMATUYECKHX XapaKTEPUCTHK
JIBUKCHHUSI.

Crioco0bl nccneoBaHus IBUYKESHUT.

Nnmroctpanus npeienbHOro nepexoia 1 i3BMEpEeHNUe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUMN C UCIIOJIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmonenne aBukeHHs Tena, OpOIIEHHOTO IMOJA  YIJIOM K  TOPU30HTY
Y TOPU30HTAJIBHO.

HarmpaBnenue ckopoCcTH NMpu IBUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHMe TyTeH, TPACKTOPUd, CKOPOCTEH NIBMXKEHMSI OJHOTO M TOTO K€ Tena
B Pa3HbIX CUCTEMAX OTCYETA.

Vuenuueckuii sxcnepumenm, 1ab6opamopHule pabomsl, NPAKMUKYM

N3ydyeHre HEpaBHOMEPHOTO JBIDKECHHUS C IICNIBIO OMNPEACIICHUS MTHOBECHHOW
CKOPOCTH.

V3MepeHne ycKOpeHHsl MpH MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUXKCHUHU II0
HAKJIOHHOM TUIOCKOCTH.

HccrenoBanue 3aBUCKMOCTH ITYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHYKCHUH.

H3mepeHne yCcKOpeHHsT CBOOOIHOTO MajeHUs (PEKOMEHIOBAHO HCIOJIb30BAHUE
1 poBoit TabopaTtopun).

W3ydenue NBWKEHHS Tella, OPOIIEHHOIO MOPU30HTANIBHO. [IpoBEpKa TUMOTE3bI O
NPSIMOM MPOTMOPITUOHATIBHON 3aBUCHUMOCTH MEXIY JAbHOCTHIO TOJETa U HAYaIbHOM
CKOPOCTBIO TelIa.

W3ydeHue ABMKEHUS TEa M0 OKPYKHOCTH C MTOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO.

HccrienoBanue 3aBHCUMOCTH TIEpUOJIa 00paiieHsi KOHUIeCKOTO MasTHHUKA OT €ro
napameTpoB.

Tema 2. /lunamuka

IlepBbiii 3akoH Hprotona. HWHepumanbHble cUCTEMBl OTcYéTa. [IpuHIMI
oTHocuTenbHOCTH ['aymuiies. HewHeprpanbHble CHCTEMBI oOTcuéra (OmpenesneHue,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uiyu cuil.

Bropoii 3akon HproToHa 1151 MaTEpUAITBHOM TOYKH.

Tperuii 3akoH HbproTOHA 1711 MATEpUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TSTOTEHHS. JKBUBAJIECHTHOCTh IPAaBUTALIMOHHOW M WHEPTHOMN
MAaCCBl.

Cuna TsKeCTH. 3aBUCHUMOCTbh YCKOPEHHsS CBOOOIHOTO MaJieHUsl OT BBICOTHI HAJl
MMOBEPXHOCTHIO TUIAHETHI U OT Teorpaduueckoil MupoThl. J[BuxkeHne HeOECHBIX TET U X
cryTHUKOB. 3akoHbl Keriepa. IlepBas kocmuueckast CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABMKYIIErocsi ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBKEHUSI U CUJIa TPEHUS MOKOSL.
Koaddumment tpennst. Cuna conpoTUBIECHUS MPU JBUKEHUHU TeJIa B )KUJIKOCTU WJIU ra3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKCHHUSI.

Hasnenue. ['mapocraruueckoe nasnenue. Cuna Apxumena.

TexHuueckue ycTpoiicTBa M TEXHOJIOTHUECKHUE TPOLIECCHI: MOAIIUITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

HaOmronenue ABMXKEHHS Tell B MHEPUUAIBHBIX U HEHMHEPIUAIBHBIX CHCTEMax
OTCYETA.

[IpyHUIKN OTHOCHUTEIIBHOCTH.

Kauenne nByx HMIMHAPOB WM MIAPOB PA3HOM MACCHI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHONM CUCTEMBI OTCUETA.

CpaBHEHHE PABHOJCHCTBYIOIIECH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEICHUEM
MACCHI T€JIa HAa €T0 YCKOPEHUE B UHEPLUHUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CuJI, BOBHUKAIOIIUX B PE3YJIbTATE B3AUMOCHCTBUSA TEIL.

N3mepenne Mmacc no B3auMOJCUCTBUIO.

HeBecomocTs.

Bec Tena npu yckOpeHHOM noabEME U TaJICHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUSI TOKOS, KAYECHHS U CKOJIbKEHHS.

Yuenuueckuui sxcnepumenm, rabopamopHule pabomul, NPAKMUKYM

N3mepeHre paBHOJEHCTBYIOLIEH CHUJI NPHU JBMXKEHUM OpycKa IO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU ABMKEHUS OpyCKa 10 HAKJIOHHOM
IUIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCCHI.

HccnenoBanue 3aBUCMMOCTA CWJI  YNPYTOCTH, BO3HHUKAIOIIUX B MPYKHUHE
U PE3UHOBOM 00pasIle, OT ux JaedopMarium.

N3yueHune NBUKEHUS CUCTEMBI TEJN, CBA3aHHBIX HUTHIO, IEPEKUHYTOMN Yepe3 JErkuin
OJI0K.

N3mepenue koadduiimenta TpeHHUs TO BEIUYHHE YIioBOro koddduimenrta
3aBucUMOCTH Fp(N).

HccnenoBanue IBMKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH C TEPEMEHHBIM
K03(pPULIMEHTOM TpEHHUS.

N3yuenue nBM>KEHHS rpy3a Ha BaTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbGcomoTHO TBEpAOE Teno. [locTynaTenbHoe U BpalaTeabHOE ABHXKEHHE TBEPIOTO
Tena. MOMEHT CHUJIbl OTHOCHUTEIBHO OcH BpamieHus. Ilnedo cumbl. Crnoxkenue cui,
IPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsbkecTu Tena.

YcnoBus paBHOBECHUS TBEPAOTO TENA.



YcroitunBoe, HEYCTOMUHUBOE, O€3pa3IMUHOE PABHOBECHE.
TexHuueckue  yCTpOMCTBA M TEXHOJIOTMUECKME  IPOLECCHI:  KPOHIUTEWH,
CTPOUTENIbHBIM KPaH, PeIIETYATHIC KOHCTPYKIUH.

Llemoncmpayuu
Y cnoBus paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuui sxcnepumenm, rabopamoprule pabomsi, NPAKMUKYM
Hccenenosanue yciioBuil paBHOBECUS TBEPIOTO TENA, UMEIOLIET0 OCh BPALLICHNUS.
KoncTpynpoBanue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.
N3ydenune ycTonunBOCTH TBEPIOIO TENA, UMEIOLIETO IIJI0IIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MEXAHUK

Nmnynbc MarepralbHOW TOYKH, CUCTEMBI MaTepHalbHbIX TO4eK. LleHTp mMacc
CUCTEMBI MaTEpUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMnysibe cuibl 1 '3BMEHEHNE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTtuBHOE NBUKEHHUE.

MomeHT nMmnynbca MaTepuagbHON TOUku. [IpencraBienre o COXpaHEHUH MOMEHTA
MMITYJIbCA B [IEHTPAIbHBIX MOJISX.

Pabora cuapl Ha MamoM W Ha KOHEYHOM mepemernieHud. I 'padudeckoe
MpeCTaBICeHUE PaOOThI CUIIBI.

MoOIIHOCTh CHUJIBI.

Kunernueckass »Heprus MarepuaibHOM TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKHU.

[loreHnManbHple W HENMOTEHUMANbHbIE Ccuibl. [loTeHnuManpHas  dHeprus.
[ToTrennmanbHas sHeprus ynpyro aedopMHUpOBaHHOM mpykuHbl. [loTeHIManbHas
DHEPIus Teja B OJHOPOJHOM TPaBUTAMOHHOM Imose. IloTeHuunanbHas sHeprus tena B
I'PaBUTAILIMIOHHOM I10JI€ OJJHOPOAHOTO 1Iapa (BHYTpHU U BHE mapa). Bropas kocMuueckas
CKOpOCTh. TpeThsi KOCMHUECKAst CKOPOCTb.

CBsi3b pabOThl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW 3HEepruu
CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

YIpyrue U HeyIpyrue CTOJIKHOBEHUS.

VYpaBuenne bepHymm s HUACaTbHOW JKUIKOCTH KakK CJIEICTBHE 3aKOHA
COXPAaHEHUSA MEXaHUYECKON IHEPTUH.

TexHuyeckne yCTPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXPaHEHHUs UMITYJIbCA.
PeakTuBHOE 1BUXKEHUE.
N3MepeHne MOIITHOCTH CHJIBL.
W3meHeHue 3Heprum Tesa Mpy COBEPIICHUN padOThI.



Bzanmuble nipeBpallieHrusl KWHETUYECKOW U ITOTEHIMAIbHOU SHEPT U IIPU IEMCTBUH
Ha TEJIO CWJIbI TSDKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue YHEPTruu Npyu CBOOOTHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomsi, NPAKMUKYM

N3mepenue nMirysbca Tejia o TOpMO3HOMY ITyTH.

N3mepenue cuibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOMIISL U MOLTHOCTH CUJIbI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanue COXpaHEHUS MMILYJIbCA IPU YIIPYTOM B3aUMOJECHCTBHUN.

N3mMepeHne KHHETUYECKON YHEPTUM TeJIA 110 TOPMO3HOMY Iy TH.

CpaBHEeHHE M3MEHEHHsI MOTEHLIMAIbHOM SHEPrud MPY>KUHBI C PabOTON CHIIbI
TPEHUS.

Omnpenenenuie paboThI CUIIbI TPEHUS PU IBUKEHUU TeJIa [0 HAKJIOHHOM IIIOCKOCTH.

Pazgea 3. MoJiekyisipaasi pu3uka 1 TepMOAHUHAMHMKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU

OCHOBHBIE TOJOXKEHUS MOJIEKYJIApHO-KuHeTH4Yeckoi Teopuu (MKT), ux onbsitHOE
obocHoBanue. Juddysus. bBbpoyHOBckoe nBMKEHHE. XapakTep JBWKCHHUS W
B3aMMOJEHCTBU YaCTHUIL] BellecTBa. MoJ1eJIi CTPOEHHUS ra30B, )KUIKOCTEN U TBEPABIX TEJ
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJIesieil. Macca u pa3Mepbl MOJICKYJT
(atomoB). KonnuecTBo BemectBa. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ wusMmepenus. Illkana
temreparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUM: YACTHIIBI ras3a
JIBHXKYTCS XaOTUUYECKHU U HE B3aUMOJAEHCTBYIOT APYT C IPYTOM.

['azoBble  3akoHBI.  YpaBHeHue MeHnneneeBa—Knamneiipona.  AOcosoTHas
temneparypa (mkana Ttemreparyp KensBuna). 3akon [lampToHa. WM3omporiecchl B
UJIeaTbHOM Ta3e ¢ TOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeactaBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXAYy JABJICHHEM M CPEIHEW KUHETUYECKOW SHEepruer MoCTynaTeIbHOIO
TEIJIOBOTO JIBKEHUSI MOJIEKYJ MJI€aTbHOTO Ta3a (OCHOBHOE YPaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH UJICaTTLHOTO Ta3a).

CBsi3b  a0COJIIOTHOM TEMIEpaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBbI CO CpeaHen
KUHETUYECKOUW YHEPTUEN MOCTYNATEIbHOTO TEILUIOBOTO ABMKEHUSI €€ YaCTHII.

TexHuueckue yCTpOHWCTBa U TEXHOJIOTHYECKHUE IPOIIECChI: TEPMOMETP, OapoMeTp,
MOJyYEHUE HAHOMATEPHUATIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIl BEIIECTBRA.
Monenb 6pOyHOBCKOTO JBUKEHUS.
Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUS.
Judbdysus skuaKocTen.
Mopens onbita [lITepHa.



[IpuTsxenue MOJIeKyJI.
Monenu KPUCTALTNYECKUX PELIETOK.
Hab6nronenue u nccnenoBanre N30mpoIecCoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKYM

HccnenoBanue npolecca yCTaHOBJICHHS TEIIOBOIO PABHOBECHS NP TEMI000OMEHE
MEXKly TOpSYEr U XOJIOJHOM BOJOM.

N3ydenne wu30TEepMUYECKOro Imporecca (PEKOMEHJOBAaHO  HMCIOJIb30BaHUE
dpoBoit 1adopaTopun).

N3y4yeHnne n30XopHOTO mpolecca.

N3yuenune n3o0apHOTO Mmpoiiecca.

[TpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mautunl

Tepmonunamuueckas (TJl) cucrema. 3amgaHue BHEIMIHUX  YCJIOBUM IS
TEPMOJMHAMHYECKON CHUCTEMBbl. BHemHue M BHYTpeHHHE mnapameTpsl. llapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBl KaK CPEIHUE 3HAUYECHUS BEJIMYMH, OMMCBHIBAIOIIMX €€
COCTOSIHME€ Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauamo  TEepMOIAMHAMHKHU. Camonpoun3BoibHasg  peJlaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenps uaeanbHOTrO ra3a B TEPMOJAMHAMUKE — CHUCTEMA YPaBHEHHI: ypaBHEHHE
MenneneeBa—KnaneipoHa # BBIPAKEHUE JUIsI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
MPUMEHUMOCTH 3TOM MOJENIU: HU3Kasi KOHUEHTPALHUs YacTHULl, BBICOKHME TEMIEPATYpHhI.
BripaxkeHue 1iig BHyTpEHHEN SHEPTHM OJTHOATOMHOIO HJICAJIBHOTO Ta3a.

KBazucrarnueckre u HECTATUYECKHE TPOLIECCHI.

OnemeHTapHas paboTa B TepMOJAMHAMHKE. Bblumcienwe paboTbl Mo Tpaduxy
npoiiecca Ha pV-auarpamme.

Temnmonepenaua kak crnocod N3MEHEHUs! BHY TPEHHEN SHEPTUU TEPMOTUHAMUYECKON
cucteMsbl 0e3 coBepieHus: padboThl. KoHBEK1IMSI, TEMIONPOBOAHOCTD, U3IIyUECHHE.

KomnuectBo Temtotel. Tenno€MKoCcTh Tena. Y nenbHas U MOJISIPHAsT TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHas TEIOTa CropaHus TOIUIMBA. Pacuér
KOJIMYECTBA TEIIOTHI NpH Temtonepeaaue. [lonsatue 06 annabaTHOM Iporecce.

[lepBblii 3aKOH TepMOAWHAMHUKHA. BHyTpeHHssA sHeprus. KoanuecTBo TEIIOTHI U
paboTa KaKk Mepbl U3MEHEHUSI BHYTPEHHEHN SHEPTUU TEPMOJMHAMUYECKON CUCTEMBI.

BTopoii 3aKOH TEpMOJMHAMHKHU JIJI PAaBHOBECHBIX IPOIIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOIUT E€AWHCTBEHHAS
annabara. AOCOIIOTHAS TEMIIEpaTypa.

BTopoii 3aKkOH TEpMOAMHAMHUKHU Ul HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO
nepeaarh TEIIOTy OT 0oJiee XOJIOJAHOTO Tela K Oosee Harperomy 0e3 KOMIIEHCAIUU
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MPOIIECCOB.

[TpuHnmber nectBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.
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DKOJIOTUYECKHE aCIEeKThl MCIOJb30BaHMs TEIUIOBBIX JBHUrareneil. TemioBoe
3arpsi3HEHUE OKPYKaroUIEl CpeJibl.

TexHuueckue yCTpoicTBA U TEXHOJOTUYECKHUE TMPOILECCHl:  XOJIOAWIbHUK,
KOHJUIIMOHEDP, TU3EIbHBIA U KapOIOPATOPHBIN ABUTATENH, TAPOBasi TYpOUHA, OTyUYEHUE
CBEPXHHM3KHX TEMIIEpaTyp, YTHJIM3AIUS «TETUIOBBIX» OTXOJOB C WCIOJb30BaHUEM
TEIJIOBOTO HAcOocCa, YTWIH3alusg OWOOPraHMYECKOTO TOIUIMBA [JIsi  BBIPAOOTKU
«TETIOBOI» U DJIEKTPOIHEPTUH.

Llemoncmpayuu
N3MeHeHune TeMnepaTyphl py ainadaTHIECKOM PACIIIUPECHUH.
BozaymiHoe orauBo.
CpaBHeHUE yIeTbHBIX TEINIOEMKOCTEH BEILIECTB.
Crioco0Obl U3MEHEHHST BHYTPEHHEH SHEPTHH.
Uccnenosanue aguabaTHOTO MpoIiecca.
KoMnberoTepHbie MOAEIN TEIUIOBBIX JBUTATEIICH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKYM

N3mepenue yIenbHON TEINIOEMKOCTH.

HccnenoBanue mporecca OCThIBAHUS BEIIECTBA.

WccnenoBanue annabaTHOro mpolecca.

N3ydyeHne  B3aUMOCBSI3M  DHEPIUU  MEXKMOJICKYJSIPHOTO  B3aMMOJICUCTBUSA
Y TEMIIEPATyPbl KUIIEHUS KUIKOCTEH.

Tema 3. Azpezammusie cocmoanusn eeujecmea. Dazoevle nepexoonl

[TapoobOpa3oBanue U KoHJeHcalus. McmapeHwe u KumneHue. YJenabHasl TerioTa
apooOpa3oBaHUsI.

Haceimennsie 1 HeHachIeHHbIE Tapbl. KauecTBEHHAsT 3aBUCUMOCTD TUIOTHOCTH U
JABJICHHUSl HACBIIICHHOTO Iapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Teépmoe tenmo. Kpucramnmueckue u amopdHble Tena. AHU30TPONUS CBOMCTB
KpuctaiutoB. IlmaBieHWe W KpucCTauM3alMs. YJAenbHas TEIUIOTa IUIABJICHUA.
CyOnumarusi.

Hedbopmaruu tBEpIOTO Tena. Pactskenme m cxarme. Casur. Moayne FOwnra.
[Ipenen ynpyrux nedopmarui.

TenmoBoe pacliUpeHHe >KUIAKOCTEHM M TBEPHABIX Tel, OOBEMHOE W JIMHEHHOE
pacumupeHre. AHTapMOHHM3M TEIUIOBBIX KOJICOAHMI YacTHIl BEUIECTBA KaK MPUYMHA
TEIJIOBOTO pacIIUpeHust TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpTrUn B Pa30BBIX MEPEXOIax.

VYpaBHeHuUe TerIoBoro OanaHca.

[ToBepxHocTHOe HaTskeHHE. Ko3(p(GUIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanwwsipasle sBieHus. [laBieHue IOJ HMCKPUBIEHHOW ITOBEPXHOCTBIO JKHUJIKOCTH.
®opmyiia Jlaruiaca.
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TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHUYCCKHUEC IIPOLECCCHI: ) KUIKHC KPUCTAJIIEI,
COBPCMCHHBIC MaTCpHaJIbl.

Llemoncmpayuu
TerioBoe pacumpeHue.
CBoiicTBa HACKIIIEHHBIX TAPOB.
Kunenune. Kunenve npy noHW>KEHHOM JaBIICHUMU.
N3MepeHne cuiibl TOBEPXHOCTHOTO HATSHKCHUSI.
OnBITEI ¢ MBUILHBIMH TIEHKAMMU.
CMmauuBaHme.
Kanunnspueie siBneHusl.
Moiean HEHBIOTOHOBCKOM KHIKOCTH.
CnocoObl U3MEPEHUS BIAYKHOCTH.
Uccnenosanue HarpeBaHus v IJIABJICHUS] KPUCTAUTMYECKOTO BEIIECTRA.
Buasr nepopmarmii.
Hab6nronenue maneix gedopmaruii.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKYM

N3ydenue 3akOHOMEPHOCTEN NCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenpbHON TENIOTHI IIJIABJICHHUS JIbJA.

N3ydeHune cBOMCTB HACBIIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIQKHOCTH BO3JyXa M OIEHKAa MacChl IapoB
B IIOMEILICHUH.

N3mepenne kordhuimeHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne monyia FOnra.

HccnenoBanue 3aBUCUMOCTH AeOpMAaIK PE3UHOBOTO 00pasiia OT MPUII0KEHHON
K HEMY CHJIBL.

Paznea 4. JnexkTpoguHaMmuka
Tema 1. dnekmpuueckoe nosne

OnekTpuzanuss Tedl U €€ MNposABICHUS. OJeKTpuueckuil 3apsa. JlBa Buna
AIEKTPUYECKUX  3apsiioB.  IIpOBOJHMKHM, JMAJIEKTPUKA U MHOJYNPOBOJIHUKH.
DJIEMEHTapHBIN ANEKTPUUECKUH 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsiaoB. Toueunbie 3apsiabl. 3akoH Kyrona.

DnekTpudeckoe noJie. Ero neiicTBre Ha 3JIEKTPUUYECKUE 3apsiJibl.

Hanpspxk€aaocTs anektpudeckoro noiist. [IpoOusiit 3apsy. Jlunun HanpsxEHHOCTH
3JIEKTPUYECKOTO 1MoJiA. OAHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHUUAIBHOCTD ~ 3JIEKTPOCTATUYECKOrO  MMOJiA.  PasHOCTH  MOTEHIMAJIOB
u HanpsbkeHue. lloTeHnmanbHas »SHEprus 3apsaa B DIEKTPOCTATUYECKOM IOJE.
[ToreHuan »>aeKTpOCTaTUYECKOro 1Mojid. CBs3b HANPSHKEHHOCTH IMOJISI M Pa3HOCTH
MOTEHIUAJIOB  JUIsl  BJEKTPOCTATHUYECKOTO Toyisi (Kak OJHOPOJAHOTO, TaKk H
HEOHOPOJIHOTO).

[TpuHIMT CyTIEPIIO3ULIMU ATICKTPUUECKUX MOJIEH.
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ITone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apsikeHHOM cdepbl. Ilore
PaBHOMEPHO 3apspKeHHOro 1o oObéMy 1mapa. I[lone paBHOMEpPHO 3apsKEHHOM
OCCKOHEUHOM IIOCKOCTH. KapTuHbI JMHUNA HaOpsHDKEHHOCTH ATUX TOJIeH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpoBOJHMKY B DIIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PABHOBECHS 3aPsI0B.

JIM3IIEKTPUKU B 3JEKTPOCTATUYECKOM ToJie. JM3jieKkTpuueckas NpOHUIAEMOCTh
BEILECTBA.

Konpencarop. OneKTpOEMKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOPA.

[TapamiensHOE coenvHEeHHE KOHIEHcaTtopoB. llociemoBarensHoe coenuHEHnE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOTO KOHAEHCATOpa.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHU4ecKkue yCTPOMCTBA H  TEXHOJOTMYECKHME IPOLIECCHI:  DIIEKTPOCKOIL,
DIIEKTPOMETP,  DIIEKTPOCTATUYECKash  3allluTa,  3a3eMJICHHE  AJIEKTPONpUOOpOB,
KOHJIeHCATOphI, reHepaTop Ban ne I'paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLIAI AEHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mopgensb anekTpocraTudeckoro reaepatopa (Ban ne I'paada).

[IpOBOJHUKH B DIEKTPUYECKOM MOJIE.

DIEeKTpOCTaTUYECKasl 3alUTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAU TUIACTHH,
pacCTOAHUS MEXIY HUMH U JUAJIEKTPUUECKON POHNUILIAEMOCTH.

DHeprus 3IEKTPUYECKOT0 MO 3apSKEHHOT0 KOHJIEHCATOopa.

3apszKa 1 pa3psKa KOHJIEHCATOpa Yepe3 Pe3UcTop.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomul, NPAKMUKYM

OueHka cui1 B3auMOJICHCTBUS 3apSyKEHHBIX TEIL.

HaGnronenue mpeBpallieHds] 3HEPTUU 3apsHKEHHOTO KOHJIEHCATOpa B SHEPTHIO
U3ITy4YEHHS CBETOJIMO/A.

N3ydenue npoTekaHus TOKa B IIETU, COAECPKAIIECH KOHJIEHCATOP.

Pacnpenenenne pasHOCTH MOTEHIMANOB (HAMPSHKEHUS) MPU TOCJIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

Hccnenosanue paspsia KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmMpuyuecKuili mox
Cwuna toka. [locToaHHBIN TOK.

VYcaoBus cyliecTBOBaHUS MOCTOSTHHOTO AJIEKTPUUECKOTO TOKa. MICTOUHMKHM TOKa.
Hanpsixenune U u D/1C é.
3akoH Oma Ji1s y4acTKa Lelu.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh COMNPOTHUBICHUS OJHOPOIAHOTO
IMPOBOJAHUKA OT €ro JUIMHbl W IUIONAAU I[IONEPEYHOI0 CEYEHUA. Y AENIbHOE
COIIPOTHUBJIEHUE BEIIECTBA.

[TocnenoBarenpHOE, TapaJLIENBHOE, CMEIIIAHHOE COEIMHEHUE POBOAHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTh  DJIEKTPUYECKOTO TOKa. TermoBas MOIIHOCTb, BbIAENAEMasl Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBIICHHME MCTOYHMKA TOKa. 3akoH Oma i TMOJHOMU
(3aMKHYTOI) 3NIeKTpUYecKol 1enu. MouHocTh ucTOYHMKA Toka. KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B 11enu MOCTOSTHHOTO TOKA.

TexHHUYeCKHE yCTPOMCTBA U TEXHOJOTHYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETUUK AIEKTPUUECKON IHEPTUH.

Llemoncmpayuu

N3mepeHre cuiibl TOKa U HAIIPSHKEHMSL.

HccnepoBanue 3aBUCUMOCTH CHJIbI TOKA OT HANPsDKEHUS ISl PE3UCTOPA, JIAMIIbI
HAKaJIMBAHUS U CBETOJIMOA.

3aBUCUMOCTb COMPOTUBIICHUS LIMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IIJIOIATU
MOTEPEYHOTO CEYCHUS U MaTepuara.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHBIICHHS MPHU IMOCTOSSHHOM
HaANPSHKEHUU.

[Ipsamoe uzmepenue D/IC. KopoTkoe 3ambikaHHE TalbBaHUYECKOIO AJIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

CriocoObl coeTuHEHHs] UCTOYHUKOB Toka, DJ1C OaTtapeit.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEX/Ty ITOJIFOCAMU HCTOYHUKA TOKA OT CHJIBI
TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM

HccnenoBaHne CMEIMIAaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yieabHOro COnpoTUBIICHUS TPOBOAHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSKEHUS J1J1S1 JIaMITbl HaKaJTMBaHUSI.

YBenuuenue npeena n3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne O/1C v BHyTPEHHETO COMPOTUBIICHUSI ICTOYHHKA TOKA.

Uccnenosanue 3aBucumoct D/[C ranbBaHMUECKOTO 3JIEMEHTA OT BPEMEHH MpHU
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJI0CAMHU UCTOYHHUKA TOKA OT CHJIBI
TOKa B IICTIH.

HccnenoBanue 3aBUCHMOCTH MOJIE3HON MOIIIHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunulx cpeoax

DIIEKTpUYECKas MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. DIEKTPOHHAS IPOBOJIUMOCTD
TBEPABIX METAJUIOB. 3aBUCUMOCTh COMPOTHUBJICHUS METAJIOB OT TEMIIEPATyphl.
CBepX1IpOBOAUMOCT.
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Onextpuyeckuid TOK B Bakyyme. (CBOWCTBa  DJIEKTPOHHBIX  ITy4YKOB.

[TomynpoBonuuku. COOCTBEHHAsI U TPUMECHASI POBOJUMOCTD MOJTyPOBOJHHUKOB.
CaoiicTBa p—n-nepexona. [1oaynpoBoagHUKOBBIE TPUOOPBHI.

DNEeKTpUYECKUd TOK B D3JEKTPOJIMTAX. OJEKTPOJIUTHYECKAS] JIUCCOLUALIMSL.
Onextponns. 3akoHbl Dapazaes s 3JIEKTPOIU3a.

DOnexTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBINA pa3psil.
Paznuunbie TUIIBI CAMOCTOSATENBHOTO pa3psiaa. Momuus. [1inazma.

TexHHUecKre yCTPOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaaHble JIAMIIHI,
AJIEKTPOHHO-JIy4YeBasi TpyOKa, IOJIYIPOBOJAHUKOBBIE MPUOOPHI: JHOMA, TPAH3UCTOP,
dboToaMOA, CBETOAMOM, TajbBaHHWKA, PaUHUPOBAHUE MEIU, BBIIUIABKA AFOMUHUS,
AJIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTH CONPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3JIEKTPOIIUTOB.
3aKkoHbI 31eKTposn3a Dapajes.
W ckpoBoii paspsii 1 NpOBOJUMOCTh BO3/IyXa.
CpaBHeHHE TPOBOJIUMOCTH METAJIJIOB U MOJTYTIPOBOIHHUKOB.
OJIHOCTOPOHHSISI MPOBOJAMMOCTD JIMOJ1A.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul, RPAKMUKym
Hab6nronenue snexrponmsa.
W3mepenue 3apsiga 0THOBAJICHTHOTO HOHA.
HccnenoBaHue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3ZNCTOPA OT TEMIIEPATyPHI.
CHsITHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH JUOJIA.

POu3n4ecKuil NPAKTUKYM

CriocoObl n3MepeHus: (PU3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
IU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIMYHH.
OluieHka rpaHull MOTPEIIHOCTEMN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, UCCIIECIOBAHUN 3aBUCUMOCTEH (PHU3MYECKUX
BEIIMYMH, TIPOBEpKA TMPEJIOKEHHBIX THUIOTE3 (BBIOOp U3 paldOT, OMHCAHHBIX
B TEMaTUYECKHX pazfenax «YYeHUUYECKUH OHKCIEPUMEHT, JabopaTopHble paloOTHhl,
IPAKTUKYM).

MexknpeaMeTHbie CBA3H

N3yuenue kypca Gusuku yriyoséHHOro ypoBHs B 10 Kilacce OCyIIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTUKHU, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO0008 HAYUHO20
no3nanuA: SBICHUE, HAyYHBIM (akT, Tunoresa, Gu3nueckas BeIMUMHA, 3aKOH, TEOPHS,
HAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, WU3MEpPEHUE, IOrPEHIHOCTH
W3MEPEHU, U3MEpUTENbHBIE TPUOOPHI, I poBast 1adopaTopusi.
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Mamemamuxa: Pemienue cuctembl ypaBHeHuid. JluneitHas dynkuus, napaboa,
runepOosa, ux rpaduku U cBoMcTBa. TpuUroHomerpuueckue GyHKIMHU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO. BekTOopel M HX
IIPOEKLIMM Ha OCU KOOPJMHAT, CIIOKEHNE BEKTOPOB.

Buonozus: MexaHuueckoe JABWKEHHE B KUBOW mpupone, auddysusi, ocMmoc,
TEMJI000MEH >KUBBIX OpPraHMW3MOB, TEIJIOBOE 3arpsi3HEHUE OKpYXalollel Cpesl,
yTHWIM3aluss  OMOOPraHMYECKOro  TOIUIMBA Ui BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPOAHEPTUH, MOBEPXHOCTHOE HATSHKEHUE WM KANWUIAPHBIEC SIBJIECHUS B MPHUPOJE,
AIIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHAS MAaccCa, MOJIyYEHNE HAHOMATEpUAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX
T€J, )KUAKOCTEH M Ta3oB, XKUAKAE KPUCTAJUIbI, AJIEKTPUUYECKUE CBOWCTBA METAJLIOB,
AIEKTPOJMTHYECKAS] TUCCOLMALMS, TaJIbBAHUKA, SJIEKTPOHHAsT MUKPOCKOIIHS.

T'eozpaghus: BaxxHOCTb BO3TyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBHIKEHHH C MCHOJb30BAHMEM MEXAaHU3MOB, YUET
CyXOro M >KUJIKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUHUH (KPOHILITEWH,
penieTyaTbie KOHCTPYKIIUH ), UCTIOJIb30BAHUE 3aKOHOB COXPAHEHHUSI MEXaHUKHU B TEXHUKE
(rupockori, BOJIOMET U IPYTHE), NBUTaTeIb BHYTPEHHETO CropaHusi, maposasi TypOuHa,
OBITOBOM  XOJIOAWIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TIOJYUYEHUS] COBPEMEHHBIX
MaTeprUaJIOB, B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, JJIEKTPOCTATHYECKAS
3aIllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, ra30pa3psiAHbIE JIAMIIbI, TOJYIPOBOJHUKOBBIE
npuOOPHI, FAJIbBAaHUKA.

11 KVIACC

Paznen 4. DinekTpoaMHaMuKa
Tema 4. Macnummnoe no.ne

BzanmopaencTBue NMOCTOSIHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM. MarHutHoe
noje. BekTtop MarHUTHOW WHAYKUMU. [I[puHIMI Cynepno3uiM¥ MarHUTHBIX ITOJIEH.
JIMHMKY MarHUTHOW WHIYKIWH.

MarnutHoe T1I0JIe TPOBOJHHMKA C TOKOM (IIPSMOTrO IPOBOJHUKA, KaTYIIKU
U KpyroBoro Butka). OneIT Opcreaa.

Cuna AMnepa, €€ HarpaBJICHUE U MOZYJIb.

Cuna Jlopeniia, e€ HampaBlieHUE U MOJYJb. J[BUKEHHE 3apsiKEHHOW YaCTUIIBI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cunsl JIopeHna.

MarunuTtHoe 1nosie B Bemectse. @eppoMarHeTUKH, apa- U THaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKUE IIPOLECCHI: IPUMEHEHHUE
IMOCTOSTHHBIX MArHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIBTHUMETP, 3JIEKTPOIBUTATEIIb
AxoOu, yCKOPUTEIU IEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KaptruHa nuHMii MHAYKIIMA MAarHATHOTO TOJISl TIOJIOCOBOTO M MOJAKOBOOOPA3HOTO
ITIOCTOSTHHBIX MarHUTOB.
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KapTrHa 1MHMI MarHUTHOW MHAYKLUU IIOJS JUIMHHOTO IPSIMOTO NMPOBOJAHUKA U
3aMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYLIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevicrBue cuiibl JIOpEeHIIa Ha HOHBI AJIEKTPOJINTA.

Habmoenue qBuKeHMs My4dKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpyHIMIT KEHCTBUSA 3JIEKTPOU3IMEPUTENBHOIO MPUOOpPa MAarHUTOAIEKTPUUECKON
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul, RPAKMUKYM
HccenenoBanre MarHuTHOTO OJISI TOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBONCTB eppOMarHeTUKOB.
HccenenoBanue 1eHCTBUS IOCTOSIHHOTO MArHUTa HA PaMKY C TOKOM.
N3mepenne cuitbl AMnepa.
N3ydenue 3aBUCUMOCTH CUJIbI AMIIEPA OT CUIIBI TOKA.
OmnpeneneHre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHHUs CUIIbI AMIEpa.

Tema 5. dnekmpomazcHumnan uHOyKyuUA

SIBrIeHME IEKTPOMArHUTHOM MHAYKIMH. 1I0TOK BEKTOpa MarHMTHOM WHIYKIIMH.
OJIC wuHaykuMu. 3akOH dJIeKTpoMarHuTHOM wuHaykuuu Dapanesa. Buxpesoe
anextpuueckoe noie. Toxku Dyko.

OJIC uHAYKUMM B IPOBOJIHUKE, IBUKYIIEMCSI B OJJHOPOJHOM MAarHUTHOM MOJIE.

[TpaBuno Jlenua.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIEMU MOCTOSSHHOTO TOKa. SIBieHue
camouHaykiuu. 3J1C caMOMHIYKIWH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHuecKkne yCTpOMCTBA M TEXHOJIOTUYECKHUE IMPOLECCHl: MHAYKIIMOHHAS I1€Yb,
COJICHOM /I, 3aIIUTa OT JEKTPU3ALIUU TEJI PU JBHKEHUU B MATHUTHOM M0JIe 3EMJIH.

Llemoncmpayuu

HabGnronenue siBeHus 3JIeKTPOMarHUTHOM WHIYKITUH.

Uccnenosanue 3aBucuMocTt D/]C MHIYKINH OT CKOPOCTH U3MEHEHHSI MArHUTHOTO
IIOTOKA.

IIpaBuino Jlenna.

[Tanenne MaruuTa B aTIOMHUHUEBOM (MEIHOM) TpyOE.

SIBneHNE CaMOMHIYKIIMH.

HccnenoBanue 3aBucumocty JJ]C caMOMHIYKIUHA OT CKOPOCTH U3MEHEHHMSI CHIIbI
TOKa B LICIIH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomawl, npaKmukym
HccnepoBanue siBICHUS 3JIEKTPOMArHUTHOW UHYKIUU.
OnpeneneHre HHIYKIUA BUXPEBOTO MAarHUTHOTO IOJIS.
WccnenoBanue sIBICHUS CAMOMHIYKIIMH.

C6opka MOJeNIH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.
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Pa3nen 5. Kose6anus u BOJIHBI
Tema 1. Mexanuueckue Konebanusn

KoneobarensHas cucteMa. CBOOO HEIE KOJICOAHHS.

INapmonudeckue konebanus. KuHemMarnueckoe W JAMHAMHUYECKOE OIMCaAHUE.
DHEPreTUYecKoe ONMUCaHHWE (3aKOH COXPAHECHHS MEXaHMYECKOW »sHepruu). BwiBoa
JTUHAMUYECKOTO OMHUCAHUS TapMOHMYECKUX KOJICOAHUN M3 HX DHEPreTUYecKoro u
KHHEMATHYECKOI0 OIMCAHUS.

Avmmumntyna u o (daza kosieObanuii. CBsI3b aMIUIMTYIBI KOJIEOAHUM HMCXOJIHOM
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHI €€ CKOPOCTH U YCKOPEHUSI.

Ileppuonq wm wyactora kosieOanmii. Ileprom Manmbix CBOOOIHBIX KoJI€OaHHI
MaTEMaTUYECKOTo MasTHHUKA. [lepro cBOOOHBIX KOJIeOaHM MPy>KMHHOTO MasiTHUKA.

[Tonsatue o 3aTyxawmomnmx KoJjieOaHusX. BbeIHyXAeHHBbIE KojieOanus. Pe3oHanc.
Pe3zonancnas xpuBasg. BimmsHue 3aryxaHuss Ha BHJA  PE30HAHCHOM  KPHBOW.
ABTOKOJIEOAHHSL.

TexHuueckre yCTpOWCTBA M TEXHOJIOTUUECKUE TMPOLECChl: METPOHOM, YaCHI,
KaudeJu, My3bIKaJIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu

3anuch KoJ1e0aTeNIbHOrO ABHKEHUSL.

Habmronenne HE3aBUCUMOCTH IEPUOAA MalbIX KOJeOaHMM TIpy3a Ha HUTHU
OT aMILIUTYABI.

HccnenoBanue 3aTyxarouiux KojieOaHW W 3aBHCHMOCTH TEpUOAa CBOOOTHBIX
K0J1Ie0aHUM OT CONPOTUBIICHUS.

HccnenoBanue kojaebaHuil Tpy3a Ha MAaCCUBHOM NPY>KUHE C LIETbI0 (POPMUPOBAHHUS
npeacTaBiIeHu 00 uAeaTbHON MOACTN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS YHEPTHH MIPH KOJIEOaHUIX TPy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOAHUM.

Habiroienue pe3oHaHca.

Vuenuueckuii sxcnepumenm, 1a60pamopHule pabomul, NPAKMUKYM
N3mepenue neprojia cCBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MAsITHUKOB.
N3yuenune 3aK0OHOB JIBIKEHUS TeJla B X0/I¢ KOJIeOaHnii Ha yIPyroM MojBece.
N3ydenne ABUKEHUSI HUTSHOTO MasiTHUKA.
[IpeobpazoBaHue SHEPTUU B TPy KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILTUTY bl 3aTYXAIOIIUX KOJICOAHUIA.
UccnenoBanre BoIHYKICHHBIX KOJICOAHUI.

Tema 2. InekmpomazcHummusle Kojiedanus

Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B UI€AIbBHOM
konebaTrenpHoM KoHTYpe. @opmyna Tomcona. CBsi3b aMILUTUTY/IbI 3apsjia KOHAEHCATOPA
C aMIUTATYJ0M CUJIBI TOKA B KOJI€OATEIbHOM KOHTYPE.

3aK0H COXpaHCHUS YHEPTUH B HJICATTLHOM KOJIeOATETbHOM KOHTYpE.

3aTyxaroume MeKTPOMarHuTHeIe KojeOanus. BeIHYK/IeHHbIE AJIEKTPOMarHUTHbHIC
KoJie0aHusl.
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ITepemeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U AEHCTBYIOIIIEE
3HAQUYE€HHME CUJIbI TOKA U HAMIPSHKEHUA MPHU Pa3IndHoN (popMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CuHycoMIallbHBIA TEPEMEHHBINM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMNH CHUHYCOMJAIBHOTO IEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onanc HanpsixkeHui.

Uneansubiii  Tpanchopmatop. IlpousBoacTBo, mnepenada U moTpeOsIeHUE
ANEKTPUYECKOU SJHEPTUH.

DKOJIOTUYECKHE PpUCKM TpH  MPOU3BOJACTBE  3ieKTposHepruu. Kynbrypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckre yCTporUCTBa U TEXHOJIOTHUECKUE MPOLECCHI: JIEKTPUIECKUM 3BOHOK,
TEHEpaTOp MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIEpEIay.

Jlemoncmpayuu

CB0OOIHBIE PTIEKTPOMArHUTHBIE KOJICOAHMUS.

3aBUCUMOCTh YacCTOThl CBOOOJHBIX KOJIEOAHUN OT MHIAYKTHUBHOCTH U EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXaroIMX JIEKTPOMArHUTHBIX KOJIOaHUH.

Mogenb 3JIEKTpOMarHuTHOTO TeHepaTopa.

BriHyX/IeHHbIE CHHYCOUIAJIbHBIEC KOJIEOAHMUS.

Pe3ucrop, kaTymika "HIYKTUBHOCTH M KOHAEHCATOP B LEMH TEPEMEHHOTO TOKA.

Pezonanc mnpum  mocnegoBaTENbHOM — COCAWMHEHHWHM  PE3UCTOPA,  KaTyUIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Y cTpolicTBO M PUHIIMT ACHCTBUS TpaHc(hopmaTopa.

Mopens IMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamoprule pabomsl, NPAKMUKYM

Nzyuenune Tpancopmaropa.

HccnenoBanne TMEPEMEHHOTO0 TOKa dYepe3 TOCIe[0BaTeIbHO  COCAMHEHHBIC
KOHJICHCATOP, KaTYIIKy U PE3HUCTOP.

HabmoneHne 21eKTpOMarHuTHOTO pe30HaHCA.

HccnenoBanue pabOThHl HCTOYHUKOB CBETA B IICTIH ITEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 0THbL

MexaHn4yeckre BOJIHBI, YCIOBHS MX pacipocTpaHeHus. [lonepeunslie u mpoAoabHbIE
BOJIHBL. [lepnon, CKopoCTh paclipocTpaHeHUs U JUIMHA BOJIHBI. CBOMCTBA MEXaHUUECKUX
BOJIH: OTpaXKEHHE, MPEJIOMIICHNE, HHTEPPEPESHITUS U TUPPAKITHSL.

3Byk. CkopocTb 3ByKa. [ poMkoCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[TymoBoOe 3arpsi3HEHHE OKPYIKAIOLIEH cpebl.

OJNEeKTPOMAarHUTHbIE BOJHBI. YCIOBHSI HW3IYYEHMsI AJIEKTPOMArHUTHBIX BOJIH.

-3 > o
B3anmMHas opueHTanus BEKTOpoB E7 Bj 1» B 3NEKTPOMAarHUTHOM BOJIHE.

CBolicTBa QJICKTPOMAIHUTHBIX BOJIH: OTPAKCHUC, IMPCIIOMIICHUC, ITOJIIpU3alnAd,
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uHTepdepeHus u qudpaxus.
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[lkama »JIEKTPOMATHUTHBIX BOJH. [IprMeHEHHWE SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paANOCBS3H U TEIEBHICHUS. Pannonokanus.

DJIEeKTPOMarHUTHOE 3aTrPS3HEHNUE OKPYKAIOIICH CPEJIbI.

TexHudyeckue yCTpPOHCTBA ¥ MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TEJIeBU30p, aHTeHHa, TenehoH, CBU-meus,
yJIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEIIUIINHE.

Llemoncmpayuu

OO0pazoBaHue U pacIpOCTPAHEHHUE MONEPEUHBIX U MPOAOIBHBIX BOJIH.

KoneObmtomieecs Tea0 Kak HICTOYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabGmronenue otpaxeHus: U IpeOMICHHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue uarepdepeHium u mudpakiini MEXaHUIeCKUX BOJTH.

AKyCTUYECKUI PE30OHAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIpUMEHEHHE.

Habmoienue cBsi3u TpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON
KoJie0aHu M.

HccnenoBaHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE,
noJisipu3anys, 1upakus, tHTepPepeHIns.

OGHapyxeHue UHPPaKpacHOTro U YIbTPa()HOIETOBOTO U3TYUCHHM.

Vuenuueckuii sxcnepumenm, rabopamopuvle pabomul, RPaKmuKym
N3yyeHune nmapamerpoB 3ByKOBOM BOJIHBI.
N3ydenue pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka

[IpsiMmosiMHEHOE pacnpOCTpaHEHUE CBETa B OJHOpPOAHOU cpexae. Jlyd cBera.
To4YeuyHbIN UCTOYHHK CBETA.

OtpaxkxeHne cBeTa. 3aKOHBI OTpaxeHusi cBera. llocTpoeHne wW300pakeHHIl B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3akOHbI MNpeNOMIICHHsS] cBeTa. AOCOJIOTHBIM MOKa3aTelb
npesnomMieHus. OTHOCUTENbHBINA OKa3aTesb peaoMiieHns. IlocTosHCTBO 4acTOThI CBETA
Y COOTHOLIEHHWE JJIMH BOJIH IIPU MEPEX0IE MOHOXPOMATHYECKOTIO CBETA YEPE3 TPAHUILY
paszena IByX ONTUYECKUX CPE/I.

Xon nmydeit B mpuszme. ucnepcus ceeta. CioxHbIM coctaB 6enoro cera. L{ser.

[TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yroja MOJHOIO BHYTPEHHETO
OTPaKEHUS.

Cobuparoniye U paccerBaroliye JuH3bl. ToHKas JinH3a. POKYCHOE PacCTOSIHUE U
ONTHYECKas CHUJIa TOHKOW JHH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOMN
chepuyecKkoi JIMH3BI OT €€ T€OMETPUHN U OTHOCUTEIBHOTO MOKA3aTENsI MPEIOMIICHHUSL.

@opmyJia TOHKOH JINH3BI. Y BEIMYEHHUE, 1aBAEMOE JINH30M.
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Xon Jyda, TPOLIEAIIErOo JWH3Y MOJ NPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
onTuueckoit ocu. [loctpoenre n300pakeHri TOUKHU U OTpE3Ka MPSIMOM B COOMPAIOIIUX U
paccenBarIIMX JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHocTh. ['na3 kak onTuueckas
cucTeMa.

[Ipenensl TPUMEHUMOCTH FEOMETPUUYECKON ONITHKHU.

BonnoBas ontuka. HTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJFOICHUST MAaKCUMyMOB M MUHMMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JBYX
KOTEPEHTHBIX HCTOYHUKOB. [Ipumeps! kitaccnuecknx HHTEPPEPEHITMOHHBIX CXEM.

Hudpakiusa cera. JudpakiumonHas pemérka. YcClIoBUE HAOJIOJCHHS TJIABHBIX
MaKCUMYMOB IPHU NMaJ€HUU MOHOXPOMATUYECKOTO CBETa HAa TU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckne yCTpoMCTBA U TEXHOJOTHUECKUE MPOIECCHI: OYKH, JIYIIA, IEPUCKOTI,
doToamnmapaT, MHUKpPOCKOI, MPOCKIMOHHBIM amnmapar, MpPOCBETICHUE ONTHKH,
BOJIOKOHHAsSI OTNITHKA, TU(PAKIIMOHHAS pEHIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeioMIICHHs CBETA.

Hab6nronenue moaHoro BHyTpeHHETO OTpaykeHus. Moienbs CBETOBO/IA.

HccnenoBanne Xo/1a CBETOBBIX MTYYKOB Yepe3 IIOCKOMApAIIIEIbHYIO INIACTUHY U
IpuU3My.

HccnenoBanue CBOMCTB M300pakeHUI B TMH3AX.

Monenu MUKPOCKOTIa, TEJIECKOTIA.

Hab6nronenue naTepdepeHnm creTa.

HaOmronenue 1BETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuum ceera.

N3yuenue nudpakiinoOHHON PEIETKY.

Hab6nronenue qudpakiinoHHOTO CIIEKTPA.

HaOmronenue nucnepcuu cBera.

Hab6nronenue mossipusaiuu cBera.

[TpuMeHeHre MOISIPOUIOB VIS H3YYCHHSI MEXaHUICCKUX HAITPSHKCHUH.

Yuenuueckuii sxcnepumenm, 1adopamopHvle pabomul, NPAKMUKYM

N3Mepenune nokaszaTens MpeioMIIEHUS CTEKIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BEHIECTBA (HA MPHUMEPE
KUJIKUX JIMH3).

N3mepenrie GoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonyuenue n3o0paxeHus: B CUCTEME U3 TNIOCKOTO 3epKajia v JTUH3HI.

[Tonydenue n3o0paxeHus: B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMUECKUX CUCTEM.

Habmronenue nudpaxuuu, nuaTepdepeHIng U MOJISIPU3aliK CBETA.
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N3ydenue noasipuzanuu CBeTa, OTPaXKEHHOTO OT NOBEPXHOCTH IUAJIEKTPHKA.

N3yuenne naTepdepeHITNN JIa3epPHOTO U3ITYICHUS Ha ABYX IIEIISX.

Hab6nronenue nucnepeunn.

Hab6nronenue u uccienoBanue MU pakiMOHHOTO CIEKTpa.

N3mepenue 1MHbI CBETOBOW BOJIHBI.

[Tomy4yenne crmekTpa W3IYYCHHUS CBETOAMOJA TPU TIOMOIM TU(PAKIIMOHHON
PELIETKH.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuKHu. llocTymarsl crnienuanbHOM
TEOPUU OTHOCUTEIBLHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM uHTepBan. I[IpeoOpaszoBanus Jlopenma. YciaoBue
NPUYUHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BpPEMEHU W
COKpAILICHHUE JJIVHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl € 3HEPTUEN U UMITYJIbCOM PEJIATUBUCTCKOM YaCTULbl. DHEPTHSI IOKO.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI:  CITyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIN 3aPsIKEHHBIX YACTHIL.

Vuenuueckuui sxcnepumenm, rabopamophuie pabomsi, npaAKMuKym
Omnpenenenre UMITyJIbCa U DHEPTHU PENATUBUCTCKUX 4YacTull (mo ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanroBas ¢pusuka
Tema 1. KopnycKynapho-60aH0601 Oyanusm

PaBHOBeCcHOE TEMIOBOE M3NydYeHHE (M3TydeHHE a0COJIIOTHO YEPHOTO Tena). 3aKOoH
cmemienus Buna. ['unoresa [lmanka o kBaHTax.

®oToHBI. DHEPTHs U UMITYJIbC (POTOHA.

dororpdexr. Ombitet A.I'. CronetoBa. 3akonbl ¢GoTodpdekra. YpaBHeHUE
OiamTeitHa 11 hotodddexra. «KpacHas rpanuinay Gotodaddekra.

JlaBnenue cBeta (B 4aCTHOCTH, JIABJICHUE CBETA HA a0COJIOTHO MOTJIOMIAOIIYIO U
a0COJIIOTHO OTpaxarolryto noepxHocts). OnbiTel [1.H. Jlebenena.

BosHoBbIE cBolicTBa yactuu. Bosmbl ne bponna. immna BosHbl ne bpounnsa u
pa3Mepbl 00JIaCTH JIOKaIM3alMU JBIXKYLIEHCs 4YacTullbl. KoprycKymsipHO-BOJIHOBOM
nyanusm. Judpakius >51eKTpoHOB Ha KpUCTaILIaX.

Crnenuguka wusmepeHuit B Mukpomupe. COOTHOLICHHS HEONPEAeIEHHOCTEN
I'eitzenOepra.

TexHHn4eckrue YCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  CIEKTPOMETP,
doTO3IEMEHT, POTOAATUHK, TYHHEIBHBII MUKPOCKOTI, COJTHEUHAs OaTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®o1or(h(HEKT Ha YCTAHOBKE € ITMHKOBOH MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (HoTodhdeKTa.

Hccnenoranue 3aBHCHUMOCTH COTMPOTUBIICHUS MTOJTyTIPOBOTHUKOB
OT OCBELLEHHOCTH.
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CBeToanoI.
Conneunas 6arapest.

Yyenuueckuii sxcnepumenm, 1abopamopHvle pabomul, NPAKMUKYM
Uccnenosanue hoTtopesucropa.
N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gpororddexra.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAIIPSAKEHUS.

Tema 2. @uzuka amoma

OneITbl MO HCCIENOBAHUIO CTpPOeHWs aroMa. IlmaHerapHas Mojenb aToma
Pesepdopna.

[Tocrynarer bopa. W3nyuenne u mornomenue (OTOHOB MpU TMEpPEexone aTroma
C OJTHOTO YPOBHS DHEPIMU HA OPYTOM.

Bunbl ciektpoB. ClIEKTp ypOBHEW 3HEPTUU aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYXACHHOE U3JIy4eHHUE cBeTa. Jlasep.

TexHnyeckue yCcTpoMCTBa M TEXHOJIOTUYECKHUE IIPOLIECCHI: CIIEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu
Monens onbita Pezepdopra.
HaGnronenue mmHe9aThix CIEKTPOB.
YCTpONCTBO U ACUCTBUE CUETUYNKA MOHU3UPYIOIIMX YACTHLI.
Onpenenenve IIMHBI BOJHBI JJA3€PHOTO U3TyUYEHUS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl, npaKmuKym

Hab6nronenue nuHeiRyaToro CexkTpa.

HccnenoBanue crekTpa pa3peXEeHHOTO aTOMapHOro BOAOPOJAa M H3MEpPEHUE
nocTossHHOU PunGepra.

Tema 3. @uzuka amomHnozo A0pa u 31eMEeHMAPHLIX YACMUY,

Hyxnonnas monens sinpa I'eiizenOepra—Banenko. 3apsiy sapa. MaccoBoe uncio
anpa. M30Torsl.

PanuoaktuBHOCTh. AJb(a-pacnaa. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacra.
['amma-usnydeHue.

3aKkoH paJIMOAKTUBHOrO pacnana. PannoaktuBHbie W30TOMBI B Ipupoje. CBoiicTBa
MOHM3UPYIOUIETO U3JIydYeHUs. BiusHuEe paguOaKTUBHOCTH Ha >KUBBIE OPraHU3MBI.
EctecTBenHblil (poH uznyuyenus. Jlozumerpus.

DHeprus CBsI3M HyKIJIOHOB B sifpe. Snepubie cuibl. Jledekt Macchl sipa.

Anepnasie peakumu. Jlenenue u cuHTe3 sAnep. SAnmepHeie peakTopbl. IIpoOGiemsl
YIIPaBJISIEMOTO TEPMOSICPHOTO CUHTE3a. JKOJOTUUYECKHUE ACIIEKThl Pa3BUTHS SACPHOU
DHEPIrETUKU.

MeToabl perucTpaluy U UCCIEA0BAHNS JIEMEHTAPHBIX YACTHLL.

@OyHIaMEHTAIBHBIE  B3aUMOACHUCTBUA.  bapuoHbBI, ME30HBI UM  JICNITOHBL.
[IpencraBnenne o CtanaapTHON Moaenu. KBapK-ritoOHHas MOJEIb aIpOHOB.
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®duzuka 3a npeaenamu CtanaapTHON Mojenu. TémHas matepusi U TEMHas SHEPTHUSL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHH4ecKkne YCTPOWCTBA M TEXHOJIOTUYECKHE IMPOLECCHL: JO3UMETP, Kamepa
BunbcoHna, siaepHblil peakTop, TEpPMOSJIEPHBIA peakTop, aToMHas OomM0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol, RPAKMuKym
HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paJuoakTUBHOTO (JOHA C HUCHOJIB30BAaHUEM JI03UMETPA.
Nzydenue normomieHus: 0eTa-4acTUI] ATFOMUHHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOGU3UKH

Otanbl pa3BUTHS acTpoHOMuHU. [IpuKiiamHOE M MHPOBO33PEHUYECKOE 3HAUYCHHE
actpoHoMUU. [[pUMEHUMOCTb 3aKOHOB (PU3UKH ISl OOBSICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEKTOB.

Metoapl aCTPOHOMHYECKUX HCClieN0BaHN. COBPEMEHHBIE ONITUYECKHUE TEJIECKOIIBI,
PaauoOTENEeCKOIIbl, BHEATMOC(EpHAst aCTPOHOMHMUS.

Bun 3Bé31H0r0 HeOa. Co3Be3aAus, pKUe 3BE3/bl, IJIAHETHI, UX BUAUMOE JBHKEHHUE.

ConHeuHas cuctema.

Connue. Conneunas akTUBHOCTh. lcTouHuk 3Heprun CoJHIa U 3BE3 .

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J(Marpamma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3[bl TJaBHOM TMOCIEJOBATENIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] IVIABHOM IOCJIENOBATENBHOCTH. BHyTpeHHEE CTpOEHHUE 3BE3.
CoBpeMeHHbIE IPEICTABICHUS O MPOUCXOKACHUH U 3BOJIIOIMU ColHIA U 3BE37. DTaIbl
YKA3HU 3BE3I.

Muneunsiii [1yTe — Hamia ["anaktuka. [Tonoxenue n neuxxenne CosiHua B ['anaktuke.
Tunel ranaktuk. Panguoranaktuky u kBa3zapbl. YEpHBIE IbIPHI B iApaX FAJIAKTHK.

Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa006ma. Pa3Oeranue rajgakTuk.
Teopus bonbmioro B3peiBa. PenukToBoe n3irydeHue.

MacmrabHas ctpykTypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6sieMbl aCTPOHOMUHM.

Yuenuueckue nabnrooenus
HaGnronenust 3BE3gHOTO HEOA HEBOOPYXKEHHBIM TJ1a30M C HCIOJIH30BAHHEM
KOMITBIOTEPHBIX TMPHUIOKEHUN U OMPEICICHUS TMOJO0KEeHNUS HEOSCHBIX OO0BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/Iusi CEeBEpPHOro MOJIyIIapus U IPKUE 3BE3/BI.
Habmronenus B Teneckon JIyHbl, TIaHET, TYMAHHOCTEH M 3BE3HBIX CKOIIJICHUH.

Pu3nyecKuil NPAKTUKYM

CriocoObl n3MepeHus: (PU3NYECKUX BEIUYMH C HCIOJIb30BAHHUEM AaHAJIOTOBBIX H
U(POBBIX HU3MEPUTEITHHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUH (PU3NYECKUX BEIHUYHUH.
OrnieHKa rpaHul] TOTPEUIHOCTEN.

[TpoBeneHNE KOCBEHHBIX M3MEPEHHH, MCCICIOBAHUN 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH, TMPOBEpPKAa MPEMIOKEHHBIX TUMOTe3 (BBIOOPp M3 paboT, OMHCAHHBIX
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B TEMAaTHUUYECKHUX paslenax «YUEHUYECKHH SKCIEpUMEHT, JIabOopaTopHblE padOTHI,
NPAKTUKYM ).

O0o01maroniee NOBTOpeHUE

O6o0mieHne M cucTeMaru3alusi COAepXKaHus pasliesioB Kypca «MexaHHuKay,
«MonexynsipHast ¢u3MKa U TEPMOJIMHAMUKAY, «DIEeKTpoauHamuka», «Koiebanus u
BOJIHBI», «OCHOBBI CIEIUAIBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (pusukay,
«IIeMEHTBI aCTPOHOMUU U aCTPOPUIUKIY.

Ponb ¢u3uku u aCTpOHOMUM B IKOHOMUYECKOM, TEXHOJIOTHYECKOU, COIIMAIBHON 1
THUYECKON cdepax NeATeIbHOCTH YENOBeKa, pOJib U MECTO (DU3MKH M aCTPOHOMHHU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MHpa, 3HAYEHHWE  OIMCATEJIBHOM,
CHUCTEMATU3HPYIONIEH, OOBSICHUTEIBPHOW M MPOTHOCTHYECKON (yHKIM (usndeckoit
TEOpHUH, POJib (PU3UUECKOW TEOpUU B (POPMUPOBAHUU MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3UYECKOW KApTHUHBI MHUpPAa B OOLIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca @u3uku yriyoaéHHOro ypoBHs B 11 Kilacce ocyuiecTBIsieTcs €
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO0006 HAYYHO20
no3nanua: SABICHUE, HAy4YHbIN (PakT, runoresa, pusndeckas BEIUYNHA, 3aKOH, TEOPUS,
HAOJIIOJICHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, MOJEIb, HU3MEPEHUE, IMOIPEUIHOCTH
U3MEPEHU, N3MEPUTENIbHBIE IPUOOPHL, UPpOBas J1adopaTopusl.

Mamemamuxka: Pemienue cucremsl ypaBHeHUN. Tpuronomerpuueckue QyHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
BekTopbl M HMX INPOEKUMH HAa OCU KOOPJAMHAT, CJIOKEHHE BEKTOPOB. lIpoms3Bomnble
sneMeHTapHbIX (yHKIui. [Ipu3Haku nono0us TpeyroJbHUKOB, ONpeAeeHUE IO
IJI0CKUX (puryp u o6bEMa Tel.

Buonozua: >nekTpuyeckue sIBICHUS B )KUBOU IPUPOJIE, KOJIEOATENbHbIE JBUKECHHUS
B JKMBOM IIPUPOJE, DKOJOTMYECKHE PUCKU IIPpU IPOU3BOACTBE DJIIEKTPOIHEPIUH,
JJIEKTPOMATHUTHOE 3arpsi3HEHHUE OKPYIKAOLIEH Cpelbl, YIbTPA3BYKOBasl AMATHOCTUKA
B MEJULIMHE, ONTHYECKUE SIBJICHUS B KUBOU NPHUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX TEl,
MeXaHU3Mbl 00pa30BaHUsI KPUCTAIMYECKON pEIETKY, CIEKTPAIbHBIN aHAU3.

Teozpagpus: mMarHuTHBIE MOJIIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX PYJ, (GoTochEMKa
3€MHOI TOBEPXHOCTH, ceiicMorpad.

Texnonocua:  TPUMEHEHHE  IIOCTOSIHHBIX  MAarHuTOB,  DJIEKTPOMAarHUTOB,
3IIEKTpOABUTaTENb SIKOOU, FeHepaTop MEPEMEHHOr0 TOKa, MHAYKIIMOHHAS 11€4Yb, TUHUH
JIEKTpoOIIepeaay, 3JIEKTPOJABHUraTelb, pajgap, PaguONpPUEMHHK, TEJIEBU30P, AHTECHHA,
tenedon, CBYU-nieub, yibTpa3ByKoBasi JUarHOCTHKA B TEXHUKE, TPOCKIIMOHHBIN arapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIIyTHUKOBbIE NPUEMHUKH, sIepHast
DHEPreTUKA U DKOJIOTUYECKHUE ACIIEKThI €€ Pa3BUTHSL.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTO mpenamera «Du3nkay HAOHKHBI
OTpa)kaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOY4YalOMIMXCA  PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TMO3WMIMEH JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OPUCHTAIINA, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUH, COOTBETCTBYIONIUX TPAUIIHOHHBIM
HEHHOCTSIM POCCHUHCKOTO0 0O0IIecTBa, PACHIMPEHUE MKU3HEHHOIO ONbITa W OMbITa
JEATENPHOCTH B IMPOLIECCE pean3alMi OCHOBHBIX HAIPaBJICHUNW BOCIHUTATEIbHOU
JESITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh TPAKIAHCKOW TMO3ZMIIMKA OOYYaIOIIErocs Kak aKTHBHOTO
1 OTBETCTBEHHOI'O YJI€HA POCCUICKOTO OOIIEeCTBa;

MIPUHSTHE TPaJAULIIMOHHBIX 00I1IeYEeJIOBEYECKHUX T'YMaHUCTHUYECKUX
Y IEMOKPATUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYK JEATEIIbHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aUMOJECHUCTBOBATh C COLMAIbHBIMA UHCTUTYTAMU B COOTBETCTBHUU C UX
GYHKIUSMHA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOMN M BOJIOHTEPCKOM NECATEIbHOCTH;

2) NaTpMOTHYECKOIr0 BOCIIMTAHUS:
c(hOpPMUPOBAHHOCTH POCCUNCKON TPAXKIAHCKON UICHTUIHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE  OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXKCHHSIM
POCCHICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKE,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh  OIICHMBAaTh CUTYyallMi0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI M I[IEHHOCTH, B TOM YHUCIE
B JICATEIBHOCTH YYEHOTO;

OCO3HAHUE JUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUMBOTO OYYIIETO;

4) 3CTeTHYEeCKOT0 BOCIIUTAHUSA:
ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIOYAsl ACTETUKY HAyYHOTO TBOPUYECTBA,
MPUCYLLIEro (PU3NYECKON HAYKE;

5) TpyaoBOro BOCIUTAHMS:

WHTEPEC K Pa3IMYHbIM cepaM MpoPeCcCHOHAITBHON JCSITCIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymiei
npodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbL,
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TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 001aCTH (DU3UKH
Ha NMPOTSHKEHUH BCEU )KU3HMU;

6) 3K0J10rMYeCcKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTH SKOJIOTUYECKOU KYJIbTYPbl, 0OCO3HAHUE TTI00ATBHOIO XapaKkTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE M OCYIIECTBIICHUE JICUCTBUU B OKPYXKAIOIIEH CPEle HAa OCHOBE
3HAHUA LEJIeU YCTOMYUBOrO PA3BUTHUS YETIOBEYECTBA;

Pacmimpenne omnbiTa IeSITEIRHOCTH 3KOJIOTMYECKOW HAMPABICHHOCTH HAa OCHOBE
MMEIOTUXCSl 3HAaHUH 110 (U3UKE;

7) UEHHOCTH HAYYHOTI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PUBHUECKON HAYKH;

OCO3HaHHE LEHHOCTH HAy4YHOU JEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YyUECHUS
(GU3UKM  OCYHIECTBIATH  MPOEKTHYD W HMCCIEAOBATEIbCKYIO  JCSTEIbHOCTH
WHJIUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTeibHbIEe YHHUBEpPCAJbHbIE YUyeOHbIE JeiiCTBHS
ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOSITENILHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

ONPEAETATH LEU ACATEIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUSI;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEUUS B PACCMATPUBACMBIX (PU3UYECKUX
SIBJICHUSAX

pa3zpabareiBaTh IUIAH pEIICHUS MPOOJeMbl ¢ Yy4E€TOM aHall3a WMMEIOIINXCS
MaTE€pPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHb KOPPEKTUBBI B JAECATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBHOCTH;

KOOPJIMHUPOBATh W BBITIOJHATH pabOTy B YCIOBUSX PEaIbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TIPOOIEM.

Ba3oBble uccienoBarTe/LCKHeE 1eHCTBUSA:

BJIAJICTh HAYYHOH TEPMHHOJIOTHCH, KIIOYCBBIMUA TOHATHAMH W METOIaMH
bu3nYecKoil HayKH;

BJIaJICTh HaBBIKAMHU Y4YEOHO-HCCIICAOBATEIBCKOM M TMPOCKTHOH JESITeILHOCTH B
obyactu GU3HNKHU, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOATEILHOMY ITOMCKY METOJIOB
peureHus 3anad  (PU3MYECKOTO COJEp)KaHUs, NPUMEHEHHUIO pa3IMIHBIX METOJIOB
TIO3HAHUS;

BIAJICTh BUJAMH JICATEIBHOCTH IO TIONYyYEHUIO HOBOTO 3HAHHS, €ro
WUHTEPIIPETAINH, PeoOPa30BaHIIO M IPUMEHEHHUIO B PA3JINIHBIX YUCOHBIX CUTYAIHUIX, B
TOM YHUCJIC TIPH CO3JJaHUH YIEOHBIX TIPOEKTOB B 001aCTH (DU3HKH;
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BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBATh 3a/1auy, BbIABUIATh
TUIOTE3Yy €€ pEelIeHUs, HAXOUTh apTyMEHThI JJIs JOKa3aTeNbCTBA CBOMX YTBEPIKIECHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IOJYUYEHHBIE B XOJI€ PEIICHHUs 3alayd pe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTh M  (GOpPMYyJIHpPOBaTh COOCTBEHHbIE 3aJaud B  0Opa30BaTENbHOU
JESTEIIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DU3BHKHY;

JlaBaTh OLICHKY HOBBIM CUTYAallUsM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

yMETh MEPEHOCUTh 3HaHUA 1O (U3HKE B  MPAKTUYECKYI0  00JacThb
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX NMPEAMETHBIX 00JIaCTelH;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OpPUrMHAJIbHBIE OAXObI U PELLICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undopmanmeii:

BJIQ/JIETh HABBIKAMHM TOJMyuyeHUs HHpopManuu (PU3NYECKOTO  COJEpIKaHUs
U3 HCTOYHHMKOB pa3HBIX THUIOB, CAMOCTOSITENIbBHO OCYUIECTBISTh IOUCK, aHalu3,
CUCTEeMAaTH3alluI0 W MHTEPHpPETalui0 HHPOPMAUU pa3INYHbIX BUAOB U (opm
Ipe/ICTaBJICHMUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POpMAIINH;

MCIIOJIb30BaTh Cpe/ICTBa MH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII B
pEIICHNM  KOTHUTUBHBIX, KOMMYHUKATHBHBIX U  OpTraHU3alMOHHBIX  3a/]ad C
coOmoaeHueM TpeOOBaHMN  SPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(GOPMALUOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEpPKAHUS B Pa3iMuYHbIX (opMaTax ¢ y4éToM
Ha3HAueHUsT MHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBHIOMpas ONTHUMAIbHYIO (POpMy
IPEJICTaBICHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHMBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE NeiiCTBUA:

OCYIIECTBIATH 00IIEHNEe HA YPOKax (M3UKH U BO BHE-YPOUHOU ACATEIHHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYAIMA U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM S3bIKOBBIX
CPEICTB;

MOHUMATH U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON Y UHIUBUAYaJIbHOU PaOOTHI;

BBIOMPATH TEMATUKY U METOBI COBMECTHBIX JCHUCTBUH C Y4ETOM OOIINX HHTEPECOB,
Y BO3MOKHOCTEM KaX0T0 YJIEHA KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPJIAUHUPOBATH
JICUCTBHS 10 €€ TOCTUKEHUIO: COCTABJIATH IJIaH ICUCTBUI, PACTIPEAEIATH POJIU C YUYETOM
MHEHUU YYaCTHUKOB, O0CYKJIaTh PE3YJIbTaThl COBMECTHOM paboOThI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa M KaXKJOTO yYaCTHMKA KOMAHJIbI B OOIIMii
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;
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npemjiaratb HOBBIC IIPOCKTHI, OLOCHHUBATL HWACH C IIO3UIMHM  HOBH3HBI,
OPUTUHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYIICCTBJIATh IMTO3UTUBHOC CTPATCIHYCCKOC IMMOBCACHHUC B PA3JIMYHBIX CUTyallUAX,
IPOABJIATH TBOPUYCCTBO U B006pa)KCHI/I€, OBITH WHHUITMAaTUBHBIM.

PeryasiTuBHbIe YHHMBEpPCAJIbHbIE Y4eOHbIE NeHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIIECTBIIATh TO3HABATENBHYIO IESITEIbHOCTh B 00J1aCTH (PUBUKHU
Y aCTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTABUTH U (hOPMYTUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABIIATH IUJIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 3a/ady,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM padoThl € Yy4YETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUH;

JABATh OLICHKY HOBBIM CHUTYallUsIM;

pacHMpsaTh paMKi y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATTIOYTCHHUIA;

JIeIaTh OCO3HAHHBIN BBIOOD, apTYMEHTUPOBATH €T0, OpaTh Ha Ce0S OTBETCTBEHHOCTH
3a pEILICHUE;

OIICHUBATh MPUOOPETEHHBIHN OMBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBIICHUIO APYIUIIMU B 00JaCTH (DU3UKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAIbLHBIA HHTEJUICKT:

JaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJICTh HaBBIKAMU TO3HABATEIbHON pEe(IEKCHM KaK OCO3HAHMS COBEPIIAEMBIX
JIEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU TSI OLIEHKU CUTYyallld, BhIOOpa BEPHOTO
peLICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI M aPTYMEHTHI APYTUX MIPU AaHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MIPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTAaTKH U JIOCTOMHCTBA;

MIPYHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPU aHATIU3€E PE3yJIbTaTOB JACSATEIbHOCTH;

MIpU3HABATh CBOE IIPABO M IIPaBO APYTUX HA OMIHOKH.

B mpouecce AOCTMKEHUS JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MHPOTPAMMBI IO
(bu3rKke ISl YPOBHSI CPEHEro OO0IIero oO0pazoBaHUs y 0OyUarOlIUXCsS COBEPIICHCTBYETCS
IMOYUOHANBHBLU UHMeELTeKM, TIPEATIONATaroNInil ChOPMUPOBAHHOCTH:

CaMOCO3HAaHHs, BKJIOYAIOIIEro CIOCOOHOCTH ITOHMMATh CBOE SMOIIMOHAJILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM IMOIIMOHAIBHOM Chephl, OBITH
YBEPEHHBIM B Cce0¢;

CaMOpETYJMPOBAHUSA, BKIKOYAIOLIET0 CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TIOBEICHHE, CIIOCOOHOCTh aJaTUPOBATHCS K SMOITMOHAILHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHUXKECHUIO LU H
yCIlexXy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHME JECHCTBOBAaTh, MCXOJSl M3 CBOMX
BO3MOXKHOCTEM;

SMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh NOHHMMATh JMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YAUTHIBATh €r0 MPH OCYIIECTBIEHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTpPAMBAaTh OTHOIICHUS C
JIPYTUMU JTFOJBMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xon1y 00yuyenust B 10 kiaacce npeamMeTHbIe pe3yJIbTaThl HA YIITyOJIEHHOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHHUI:

NOHUMATh POJib (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTMYECKOW, IKOJIOTHYECKOM,
COLIMATIHOW U 3THYECKOU cepax AesTENbHOCTH YelIOBEKa, POJib U MECTO (DU3HUKHU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MUpa, 3HAYCHUE OIKCATEIIbHOM,
CUCTEeMATU3HUPYIOIIeH, OOBSICHUTENPHOM M MpOrHOCTUYEeCKOW (GYyHKIUN (usnueckoin
TEOPUU — MEXAHUKH, MOJICKYJSPHONM (PU3UKU M TEPMOJUHAMHKH, POJb (PU3NUECKON
TEOpUU B POPMUPOBAHUU NPEJICTABIICHUN O PU3NUECKON KapTUHE MUPA;

pa3iuyaTh YCJIOBUS NPUMEHUMOCTH MOJENed (PU3NYECKUX Tell U TMPOLECCOB
(s1BNeHMI): MHEpLUHATbHASA CUCTEMa OTCUYETA, a0COIIOTHO TBEPAOE TEJIO, MaTepUalbHas
TOYKA, PAaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJHOE TaJeHHEe, aOCOJIOTHO YIpyras
nedopmanusi, abCOMIOTHO YIPyroe M abCOJIOTHO HEYIpPYroe CTOJIKHOBEHHS, MOJAEIHU
rasa, >KMJKOCTH U TBEPIOTO (KPUCTATUITMUYECKOI0) TeJIa, UcalbHbIN a3, TOUCUHbIN 3apsi/,
OIHOPOJHOE JIEKTPUYECKOE I0JIE;

paznuyaTh yCIOBHS (FpaHMIIbl, 00JacTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
NOHUMAaTh BceOOIIMH xapakrep (yHIaMEHTalIbHBIX 3aKOHOB U OrPaHMYEHHOCTb
VCTIOJIb30BaHUs YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXaHWYECKHE NPOLECChl U SBJIEHUS, UCIOJIb3YS
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHbl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHUYECKOIO
NBUKEHUSA, (HOPMYJIbI KMHEMATUKH PAaBHOYCKOPEHHOIO IBMKEHHUS, NpeoOpa3zoBaHUs
lManunes 11t CKOPOCTH U IEpEMELEHNUs], 3aKOHBI HbIOTOHA, IPUHLIMIT OTHOCUTEIIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTEHHs, 3aKOHbl COXPAHCHHS HWMILYJbCA W
MEXaHUYECKON HHEPrUH, CBSA3b PaOOTHI CUJIbI C U3MEHEHUEM MEXaHUYECKOM SHEpruu,
yCIOBHSI pPaBHOBECHS TBEPAOro Tejld), MPH 3TOM HCIHOJIb30BaTh MATEMATHYECKOE
BBIPDAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHUMOCTH (U3UUYECKUX 3aKOHOB:
npeoOpa3zoBanuil ["anumnes, BTOporo u Tperbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHMSI
MMITYJIbCA U MEXAHUYECKON SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBICHATH TEIJIOBBIE ITPOLIECCHI U SIBJIEHUS, HCIOJIb3Ysl OCHOBHbBIE
noJsioxkeHuss MKT u 3ak0HBI MOJIEKYJISIpHOM (DU3UKU M TEPMOJMHAMMKY (CBS3b J1aBJICHUS
UJCaJbHOIO Ta3a CO CPEAHEHM KUHETUYECKOM DHEpPrued TEIUIOBOIO JBWKECHHUSA H
KOHIIEHTPALIMEN €0 MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETHUYECKOU
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SHEpPruell TEeMJIOBOro JBMXKEHUS €ro 4YacTWll, CBA3b JABJICHUS HUIACATBLHOIO Tas3a C
KOHIEHTPAIIMEN MOJIEKYJ U €ro TeMIIeparypou, ypaBHeHne MeneneeBa—Knanelpona,
NEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS] SHEPTUHU B TEIUIOBBIX MPOIIECCaAX),
IpU 3TOM UCIIOJIb30BATh MATEMATUUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa;

aHAIM3UPOBaTh M OOBICHATH DJIEKTPUUYECKHE SBJICHMS, HCIOJIb3YSl OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKY (3aKOH COXPAHEHMSI DJIEKTPUUYECKOTO 3apsiia,
3akoH KyJioHa, MOTeHINaNbHOCTh NEKTPOCTATUYECKOTO MOJIS, MPUHIUI CYNEPIO3ULINH
AIEKTPUUYECKUX TOJIEH, IIPU 3TOM yKa3biBasi YCIOBHS MPUMEHUMOCTHU 3akoHa KyioHa, a
TaKKE€ MPAKTUYECKU Ba)KHBIE COOTHOLICHMS: 3aKOHbI OMa uisl ydacTKa LENu W s
3aMKHYTOM 3JIEKTPUUECKOH 11enu, 3akoH J[koyns—JIenna, npaBuna Kupxroda, 3aKoHbI
dapajes 4151 IEKTPOIIN3a);

OMHCHIBaTh (PU3MYECKHE TIPOIECChl ¥  SBICHUS, WCIOJb3Yys  BEIUYHHBL:
nepeMeIleHne, CKOPOCTh, yCKOPEHUE, UMITYJIbC TEJa U CUCTEMBI TEJ, CUJia, MOMEHT CHJIBI,
JaBJICHUE, TOTCHIIMAIbHAsI YHEPTHs, KUHETUYECKAsl DHEPTHs, MEXaHU4decKas SHEprus,
paboTa CUJIbI, IEHTPOCTPEMUTEILHOE YCKOPEHHE, CUJla TSHKECTH, CUJla YIIPYTOCTH, CHUIIa
TPEHUS, MOIITHOCTh, YHEPTUS B3aUMOJICUCTBHS Tena ¢ 3eMiEil BOMM3H €€ TOBEPXHOCTH,
9HEprus ynpyrod npepopmanuyd TPYKUHBI, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTypa Tena, padoTa B TEPMOJAMHAMHUKE, BHYTPCHHSISI JHEPTUs HICATHHOTO
0JIHOATOMHOT0 T'a3a, paboTa haeaIbHOTO ra3a, OTHOCUTENIbHAs BIaXXHOCTh Bo3ayxa, KI1/]
UJEaJbHOIO0  TEIUIOBOTO  JIBUTATENS;  AJICKTPUUECKOE  T0JIe,  HampsHKEHHOCTh
ANEKTPUUYECKOTO MOJISA, HAMPSHKEHHOCTD MOJII TOYEYHOTO 3aps/ia WK 3apsKEeHHOTO apa
B BakyyM€ U B JAURJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TMOJIS, Pa3HOCTh
MOTEHIIUAJIOB, AJIEKTPOABMIKYIIAs CHJA, CWIa TOKa, HANpsHKEHHWE, MOIIHOCTh TOKa,
BJIEKTPUYECKass €MKOCTh IUIOCKOTO KOHJAEHCATOpA, COMPOTHBIICHUE ydacTKa ILIENU C
MOCJEAOBaTEAbHBIM W TapaUIeNIbHBIM ~ COCJIMHEHUEM  PE3UCTOPOB,  SHEPIUs
AIIEKTPUUYECKOTO MOJII KOHAEHCATOPA;

OOBSACHATh OCOOEHHOCTH TPOTEKaHUS (PUINYECKUX SBJICHHUM: MEXaHUYECKOEe
JIBIKEHUE, TETUIOBOE IBMYKCHHE YaCTHUI] BEIIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenue, auddysus, HUCHapeHWe, KUMCHHWEe W KOHJICHCAIUs, TIUIABICHUE U
KpUCTAJLT3AIH, HaIpaBJICHHOCTh TeIUIonepeayu, BJIEKTpU3AIU Tell,
AKBUIIOTECHIIMAIBHOCTh TOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (DU3UYECKOI BETMYUHBI OT APYTron
C WHCHOJIb30BAHUEM TMPSAMBIX HM3MEPEHHUM, TPU HSTOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BUJE
rpa@uKkoB ¢ Y4€TOM aOCOJIOTHBIX MOTPEITHOCTEW H3MEpPEHUH, JeNaTh BBIBOJBI 1O
pe3yJibTaTam UCCIEN0BaHNUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEJIMYMH, TIPU ITOM BBIOMpATh
ONTUMAJbHBIA METOJ, M3MEpPEHHUs, OICHUBATh aOCOJIIOTHbIE W OTHOCHUTEJIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX N3MEPEHMUIA;
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IPOBOJNUTH ONBITBI 10 MPOBEPKE MPENJOKEHHOW TUIOTE3bl: IUIAaHUPOBATh
HKCIEPUMEHT, COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh IIOJyUYEHHBIE
pe3yNbTaThl U JENIaTh BBIBOJ O CTAaTyCE IPEIOAKEHHON THIIOTESHI;

co0roAaTh mpasuiia 0€30MacHOro Tpy/a MpH NMPOBEIECHNUN UCCIIEIOBAHUN B paMKax
y4eOHOr0 HKCHEPUMEHTa, MPAKTUKyMa U Y4YEOHO-HCCIEAOBATEIbCKOM U IMPOEKTHOM
NESATEIBHOCTH € MCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOICTB U J1a00OpaTOPHOro
000py10BaHuUS;

pemarh pacy€THhIE 3a/a4d C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOW (PM3HYECKOM
MOJIEJIbIO: Ha OCHOBAHUHU aHaJM3a yCJIOBUSI 00OCHOBBIBATh BHIOOP (PM3UUYECKON MOJENH,
OTBevarollell TpeOOBaHUAM 33/1a4u, IPUMEHSTH (POPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH U
HoCTynathl (PU3MUECKUX TEOPUM MpPH HCIOJIb30BAHUM MAaTEeMATHUYECKUX METOJ/I0B
pelieHus 3aJad, NPOBOAUTH pPAcu€Thl HA OCHOBAaHUM HMEIOLIUXCS JaHHbIX,
aHaAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METO bl PEILIEHUS ¢ YYETOM MOTYyUEHHBIX
pE3yJIbTaTOB;

peliath KauecTBEHHbIE 3a/laud, TPeOyIoLIUe NPUMEHEHUs 3HAHUW U3 Ppas3HbIX
pasnenoB Kypca (U3MKM, a TakKKe MHTErpaluy 3HaHUM M3 JpYrux MpeaMeTOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTMUECKYIO LEMOUYKY pPAaCCYkIECHUH C
OIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBIICHUS;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUSA JJIs1 OOBSACHEHUS OCHOBHBIX IPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTHYECKHUX
IPOLIECCOB;

IPUBOJUTH INPUMEPH BKJIAJa POCCUMCKMX W 3apyOekHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE ITPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUH;

aHAJIM3UPOBaTh W OIEHUBATh IMOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
JESITEIbHOCTH YeNIOBEKa, CBSI3aHHOM C (PU3MYECKHUMH TMpoLeccaMu, C TO3ULIUN
IKOJIOTUYECKON 0€3011aCHOCTH, IPEACTABICHHUI O PALIMOHAIEHOM [IPUPOI0NOIb30BaHUH,
a TaKXKe pa3yMHOM HCIIOIb30BaHUH JOCTHYKCHUI HAYKHU M TEXHOJIOTHA JIs1 TaIbHEeHIIero
Pa3BUTHS YEITIOBEYCCKOTO OOIIECTBA;

OPUMEHSTh pa3lu4Hble CHocoObl paboTel ¢ wuHpOpMammenr QU3NIECKOTo
COJIEp>KaHUsl C WCIOJB30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTUH, MPHU
3TOM HCIOJNb30BaTh COBPEMEHHBIE HMH(POPMAIIMOHHBIE TEXHOJOTMH JJsi TIOUCKa,
nepepabOTKM M TPEAbABICHHS Y4YEOHOM W HAYYHO-NOIYJSIPHOW HH(POPMALIHH,
CTPYKTYpUPOBAaHUSA W HHTEpIpeTalud HHYOpMAIMH, TOTYyYCHHOH W3 pPa3IUYHBIX
MCTOYHUKOB, KPUTHUUYECKH aHATM3UPOBATH MOTydyaeMyr0 HH(POPMAIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLMXCS 3HAHUM, TaK U HA OCHOBE aHAJIM3a HCTOYHUKA
uH(pOpMALINH;

MPOSBIISATH OPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHS CaMOCTOATEIHHOTO
npuoOpeTeHUs] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHUS TPOCKTHBIX M y4eOHO-
HCCIIEIOBATENIbCKUX paboT;

paboTaTh B rpyIiie ¢ UCTIOTHEHHEM PA3INYHBIX COIMAIBHBIX POJICH, IMJIaHUPOBAThH
paboTy TIpynmbl, PpalUOHAIBHO PpACHOpPENeNsITh JeATEIbHOCTh B HECTaHIAAPTHBIX

33



CUTyalUsX, aICKBaTHO OLIEHUBATH BKJIAJ KaK10I0 U3 YYaCTHUKOB I'PYIIIBI B pEILICHUE
paccMaTpuBaeMOM MPOOJIeMBI;

OpOSBIATE MOTHBALMIO K Oynaymed mnpodeccnoHalbHON —NeATeIbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniry o6yuenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

MOHUMATh POJIb (U3MKA B SKOHOMHUYECKOW, TEXHOJIOTMUECKOW, COIUAIBLHON U
THUYECKON cepax NeATeIbHOCTH YENOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTHUHE MHpPA, POJIb ACTPOHOMHUU B MPAKTHUYECKOUN AEATENBHOCTH YEJIOBEKA U
JanbHENIIeM HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONKCATENIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENPHOW M MPOTHOCTUYECKONW (PYHKIHMHM (U3HUYECKOM
TEOPUH — BJIEKTPOJMHAMUKH, CIEUUAJIBbHON TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOW
¢u3uky, poab PU3NYECKO Teopuu B (HOPMUPOBAHUU TPEICTABICHUA O (PU3NUECKON
KapTHHE MHpa, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE;

pa3inyaTh YCJIOBUSA NPUMEHUMOCTH MOJENed (PU3NYECKUX TNl U TPOIECCOB
(sBJE€HUIT): OJHOPOJHOE  JIIEKTPUUECKOE M OJHOPOAHOE MAarHUTHOE  IOJS,
rapMOHHUYECKHE KOJIEOAaHUsl, MAaTeMAaTUYECKHN MasiTHUK, WICAIbHBIA MNPYXUHHBIA
MasiTHUK, TapMOHUYECKUE BOJHBI, WICATbHBIA KOJIEOATEIbHBIM KOHTYpP, TOHKAs JIMH3A,
MoJieJIel aToMa, AaTOMHOTO Si/Jpa U KBAHTOBOM MOJIEIH CBETA;

paznuyaTh yCiaOBHUS (FpaHMIbl, 00JacTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
NOHMMATh BCeOOUIMI xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAaHUYEHHOCTh
UCITOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIOIb3YS
OCHOBHBIC TIOJIOKEHUS M 3aKOHbl JJEKTPOJAMHAMHKMA U CHEIHUAIbHOW TEOpUU
OTHOCUTEIBHOCTH (3aKOH COXpaHEHUsl AJIEKTPUYECKOro 3apsijaa, cuja Amiepa, cuiia
JlopeHnia, 3aKOH DBJEKTPOMArHUTHOM WHAYKUMHM, mnpaBwio Jlenua, cBsa3p IC
CaMOMHAYKIIMH B AJIEMEHTE AJIEKTPUUECKON LIETH CO CKOPOCThIO U3BMEHEHUS CUJIbI TOKA,
MOCTYJIaThl CIICIIMATBHON TEOPUHM OTHOCUTEIILHOCTU DUHIIITEHHA);

aHAIM3UPOBaTh U OOBACHATH KBAaHTOBBIE NPOLIECCHI M SIBJICHUS, HCIOJb3YS
MOJIOXKEHHST KBaHTOBOM (pu3uku (ypaBHeHHe DiHIITEHA 11 HoTorddekTa, mepBhid U
BTOPOM mocTysaTel bopa, mpuHIMIT COOTHOIIEHUST HeomnpeaenéHHoctel I 'eitzenbepra,
3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YUCE U SHEPTUU B SAJIEPHBIX PEAKUHUSIX,
3aKOH paJMO0aKTUBHOIO pacrajia);

ONMKUCHIBATh  (PU3MYECKHE TMPOIECChl U  SIBJICHUS, MCHOJb3YS BEJIMYMHBIL:
HaIMpsHKEHHOCTh  AJIEKTPUYECKOr0  MOJS, MOTEHIHAT JJIEKTPOCTATUYECKOro OIS,
Pa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIIAS CHIJIA, WHAYKIHUS MArHUTHOTO TOJS,
MAarHuTHbIA TOTOK, cwia AMIepa, HWHIYKTUBHOCTb, 3JIEKTPOJBIKYIAs CHJa
CaMOWHJIYKIIMU, DHEPIUsl MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM, PEISTUBUCTCKHIA
UMITYJIbC, TIOJIHAS DHEPTHsl, SHEPTUs MOKOS CBOOOJAHOW YACTHUIIBI, SHEPTUS U UMITYJIbC
dboTOHA, MaCCOBOE YMCIIO U 3apsia A1Ipa, SHEPTHS CBA3M SAPa;
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OOBACHITH OCOOEHHOCTH MPOTEKaHUS (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHas
UHIYKIUS, CAMOUHIYKIIUSI, PE30HAHC, UHTEPPEPEHIIUS BOJH, MUdpaKIMs, JUCTIEPCHs,
MOJTHOE BHYTPEHHEE oTpaxkeHue, horoaniekrpudeckuii apdekt (hororddexr), anvda- u
Oeta-pacnajpl g1ep, raMMa-u3IydeHue siaep, Gpu3ndeckrue MPUHIUIBI CIEKTPAIbHOTO
aHanu3a u padoThI Ja3epa;

ONPENEIIATh HAPABJIECHNE UHAYKIMH MATHUTHOTO MOJIsI IPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pakeHUE, CO37aBaeMO€ IIOCKUM 3E€pPKajoM, TOHKOW JIMH30W, H
pPacCUUTHIBATh €T0 XapaKTEPUCTUKU;

MIPUMEHSTH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHATHS, TEOPUU U 3aKOHBI JIJIsI
aHanu3a W OOBSCHEHUS (PU3NYECKUX TMPOIECCOB, MPOUCXOIANUX B 3BE3MAX, B
3BE3MHBIX CHCTEMAaX, B MEXXTaJaKTUUECKON Cpeie; IBUKEHUS HEOSCHBIX TEJl, YBOJIFOITUU
3BE31 U BeenenHoi;

MIPOBOJIUTH UCCIICTOBAHNE 3aBUCUMOCTEHN (PM3MUECKUX BEITUYNH C UCITOJIH30BAHUEM
NPSMBIX U3MEPEHUHN, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM
aOCOJIOTHBIX ~ MOTPEIIHOCTEH U3MEPEeHMH, JeflaTh BBIBOJALI 0  pe3yJbTaTaM
MCCJIE0BAHMUS;

POBOJUTH KOCBEHHBbIE M3MEpeHUs (PU3MYECKUX BEJIUYUH, MPU ATOM BBHIOMPATH
ONTUMANbHBIA METOJ, M3MEpPEHHUs, OICHUBAaTh aOCOJIIOTHbIE U OTHOCHUTEIIbHbBIE
MOTPEIIHOCTH NMPSAMBIX U KOCBEHHBIX N3MEPEHHUIA;

OPOBOJMUTH ONBITBI MO TMPOBEPKE NPEMJIOKEHHONW THUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOTYUYEHHBIC
pe3yJIbTaThl U JEJaTh BBIBOJI O CTAaTyCE MPEJIOKEHHON TUIIOTE3bI;

ONMUCBHIBATh METObI IIOJYUEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

coOJr01aTh IpaBuiIa 0€30MaCHOTO TPy Aa IPU NPOBEICHUHU UCCIIEI0BAaHUN B paMKax
y4eOHOr0 HSKCIEePUMEHTa, MPAKTUKyMa U y4YEOHO-HUCCIIEIOBATEIbCKON M MPOEKTHOM
JEATCIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M JIaDOpPaTOPHOIO
000py10BaHuUs;

pemarh pacuy€THbIC 3a7a4 C SIBHO 33/JIaHHOW M HESIBHO 3aJIaHHOW (hU3MUYECKOU
MOJIETIbIO: HA OCHOBAaHUU aHAJIM3a yCIIOBUS BEIOUPATh (PU3NYECKUE MOJIEITH, OTBEUAIOIINE
TpeOOBAHMAM 3a7a4M, MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTUA W TOCTYJIAThl
bu3NYecKUX TEOpUil TMPU MUCIOIH30BAHUM MAaTEMAaTUYECKHX METOJIOB PEIICHUS 3ajad,
MPOBOAUTH PACUEThl HA OCHOBAHUU MMEIOIIUXCS JAHHBIX, aHAJTM3UPOBAThH PE3YIbTAThI U
KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM MOJIYUYEHHBIX PE3yJIbTaTOB;

pemaTh KauyeCTBEHHBIE 3a/laud, TPeOylolne MNPUMEHEHHUS 3HAHWW W3 Pa3HbIX
paznenoB Kypca (U3MKH, a TaKXKEe HWHTETPAMM 3HAHUM W3 JPYrUX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IMKJA: BBICTPAWBaTh JIOTHMYECKYIO LIENOYKY PaCCyXICHUH C
OTIOPO Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS NJIsi OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKHUX
IIPOILIECCOB;
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OPUBOJUTH INPUMEPHI BKJIAJa POCCUMCKMX W 3apyOekHbIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE ITPOLIECCOB OKPYKAIOILET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLEHUBATh IIOCIEJACTBUS OBITOBOM U IPOU3BOJCTBEHHOU
NESATEIIbHOCTH 4YEJIOBEKAa, CBSI3aHHOM C (PU3MYECKMMM IpolLieccaMu, € MO3MLMN
IKOJIOTUYECKON 0€3011aCHOCTH, IPEACTABICHUN O PALIMOHATILHOM ITPUPOJONOIb30BAHNH,
a TaK)Ke pa3yMHOM HCIIOJIb30BAHUU IOCTH)KEHUN HayKU U TEXHOJIOTUM JIJIs JAIbHENIIETO
Pa3BUTHS YEIIOBEUYECKOTO 00IIECTBA;

OPUMEHSATh pa3U4Hble CHocoObl paboTel ¢  uHOpMamei QPU3NIECKoro
COJIEpP/KaHUsl C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(QOPMAIIMOHHBIX TEXHOJIOTUH, NpPHU
3TOM HCIOJb30BaTh COBPEMEHHbIE HWH(GOPMAIMOHHBIE TEXHOJOTHMH Ui TIOUCKA,
nepepaboTKH M MPEIbABICHUS Y4eOHOW U HAYYHO-NONMYJSIPHOM HHQOpMaIuw,
CTPYKTYpUPOBAaHHUS M HWHTEPIpETalMd HHPOPMAIUU, MOJYyYEHHOW U3 pa3IMYHbIX
UCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBAThH MOJYyYaeMyI0 HH(POPMAIMIO U OLIEHUBATH €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOILIMXCS 3HAaHUH, TAaK M HA OCHOBE aHaJIM3a UCTOYHHKA
uH(bOpMaINH;

MPOSBIISATH OPraHU3AIMOHHBIE W TIO3HABATENBHBIE YMEHHS CaMOCTOATEIHHOTO
npuoOpeTeHNs] HOBBIX 3HAHWW B TPOIECCE BBIMOJHEHUS TMPOEKTHBIX M Yy4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTaTh B rpyIIe ¢ UCIIOIHEHUEM Pa3IMYHbIX COLIMAIbHBIX POJIEH, IUIaHUPOBATh
paboTy TpyIIbl, palMOHATBHO PACHpPENesITh JAEATeIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJI0T0 U3 YYaCTHUKOB TPYMIIbI B pELICHUE
paccMmaTpuBaeMoi MpoOJIeMBI;

NpOSIBJISAITh MOTHBALMIO K Oyaymed mnpodecCHuOHAIbHOW —JIEATENbHOCTH 110
CHEUUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQUIIS.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomuuectBo OCHOBHBEIE BUIBI J€ITEILHOCTH
paszeiioB U TEM [IporpammHOe coaepKaHue
n/n 9acoB 00y4aronmxcs

y4eOHOro peaMeTa

Paznen 1. Hayunblii MeTOa I

O3HAHUS IPUP

01l

1.1

Hayuns1i Mmeton
IIO3HAHUS IPUPOJIBI

6

®duznka — pyHIaMeHTalbHas HayKa

o nnpupoje. Hay4dHbIil METOT TO3HAHUS
Y METOJIbI UCCIICIOBaHUS (PU3NUECKHIX
SIBJICHUU.

ODKCIIEpUMEHT U TEOPHS B MPOLIECCE
nmo3HaHus nmpupobl. Habmonenue u
AKCIIEPUMEHT B (PUBHKE.

CnocoOb1 n3MepeHus (U3NIECKUX
BEJINYMH (aHAJIOTOBBIE U ITU(POBHIE
U3MEpUTETbHBIE PUOOPHI,
KOMITbIOTEPHBIE TATYUKOBBIE CUCTEMBI).
[TorpemHocTr n3MepeHuit HU3NIECKUX
BEJIMYMH (a0COIOTHAS U
OTHOCHUTE/IbHAs).

MonenvupoBanue GU3NIECKUX IBICHUN
U IIpoLeCCOB (MaTepuaibHas TOUKa,
a0COIIOTHO TBEPIOE TENO, UACATbHAS
’KUJIKOCTh, UACaIbHBIN Ia3, TOUCUHbIN
3apsin). ['unoresa. Guznveckuii 3aK0H,

VYyactre B JMCKYCCHH O POJIN
dbuznyeckoit Teopur B GopMUpOBaHUHT
IpeICTaBICHUN O (PU3NUECKO KapTHHE
MUDPA, MECTE PUINYECKON KAPTUHBI
MUpa B 00ILEM psAJTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEJCTaBICHUI
0 MIPUPOJE.

N3ydeHne MOHITUI «TUIOTE3a»,
«(puznueckuii 3aKkoH», «puznyecKas
TEOPUSI».

PaccmoTpenue rpaHul] IpUMEHUMOCTH
(bu3NYECKUX 3aKOHOB.

CpaBHeHME U3MEPEHUH (PU3NYECKUX
BEJIMYMH MPY TOMOIIY aHAJOTOBBIX U
U(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIlpUMED, IPU U3MEPEHUH CUJIbI TOKA U
HaIpPsHKEHUS B EMU MOCTOSIHHOTO TOKa
IIPY MOMOIIY AaHAJIOTOBBIX M LIU(PPOBBIX
U3MEPUTENbHBIX MPUOOPOB.
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IPaHUIIbI €70 MPUMEHUMOCTH.
dusnyeckas Teopusl.

Ponb u mecTo puzuku B popMupoBaHumn
COBPEMEHHOM Hay4YHOW KapTUHBI MUPA,
B IIPAKTUYECKOMN AESATENBHOCTHU JIHOIEH

OcBoeHne crocoOOB OIIEHKH
IIOTPEIIHOCTEN U3MEPEHUN.

OcBoeHHE OCHOBHBIX TPUEMOB PaOOTHI
¢ udpoBoit TabopaTopueii 1Mo GhusnkKe,
HanpuMep, Ipyu U3MEPEHUN (PU3NIECKIX
BEJIMYUH TIPU TTOMOIIH KOMITBIOTEPHBIX
JATYNKOB

Hroro no pazaeny 6
Pa3znen 2. Mexannka
2.1 | Kunemaruka 10 MexaHndeckoe JIBUKEHUE. IIpoBeneHre KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXAHUYECKOTO
nexeHus. Cucrema oTcyéTa.

[Ipsimast u 0OpaTHast 3aJ1a4yu MEXaHUKH.
Pannyc-BexkTop MaTepuagbHON TOUKH,
€ro IMPOEKIUU HA OCU CUCTEMBI
KoopauHat. TpaekTtopus.
[Iepemenienue, CKOpOCTh (CpeHss
CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U
YCKOpPEHHE MaTEPUAIbHON TOUKH, UX
IIPOEKIIMU Ha OCU CUCTEMBI KOOPAUHAT.
CroxeHne nepeMeIeHnuil U CI0KEHHE
CKOpPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE
MPSAMOJIMHEUHOE IBUYKEHUE.
3aBUCUMOCTbH KOOPJIUHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTepUaJIbHON TOUKHU
OT BPEMEHHU U UX TpaduKHu.

MTHOBEHHOUW CKOPOCTH M YCKOPEHUS
Teja, B TOM YUCJIE YCKOPEHUS
CBOOOTHOTO TAJCHUS, POBEICHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3nYeCKUMU BeJIMUYMHAMHU (Y TH

OT BPEMEHH MPU PABHOYCKOPEHHOM
JBUKEHUU, TIEpHoJia oOpalieHus
KOHUYECKOT'O MasITHUKA OT €T0
MapaMeTPOB) U OIBITOB MO IPOBEPKE
MPEIIOKEHHOU THUITOTE3bI

IIPU U3YUYEHUU PABHOYCKOPEHHOTO
MPSIMOJIMHEWMHOTO IBYKCHHS, TIBUYKCHUS
Tesa, OPOILIEHHOTO TOPU30HTAJIBHO,
JIBUKEHUS TeJia M0 OKPY>KHOCTH

C MOCTOSTHHOM 10 MOJTYJIF0 CKOPOCTBIO.
Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIHHBIX MMOTPEITHOCTEH
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CBoOoHOE MazieHne. Y CKOpeHue
CBOOOHOTO TaJIcHus. JIBIKEHHE Tea,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX TpaduKu.
Kpusonunennoe asrxenue. /[Bmxenue
MaTEpUAIBHON TOYKH 110 OKPYKHOCTH.
YrnoBas u MMHENHAs CKOpOCTh. [lepron
¥ 9acToTa oOparieHus.
LlenTpocTpemMutenbHOe (HOPMaIbHOE),
KacaTeJIbHOE (TaHT€HI[MAIIbHOE) U
MOJIHOE YCKOPEHUE MATEPHUAITBHOU
TOYKH.

TexHuyeckue ycTponcTsa u
TEXHOJIOTHYECKHUE POLIECCHI:
CIOUJOMETp, ABUKEHUE CHAPSIIOB,
LICTIHBIE, IECTEPEHYATHIE U PEMEHHBIE
nepeayu, CKOPOCTHBIC JIU(PTHI

U3MEpPEeHUM (PU3MUECKUX BEJIMUHUH.
OueHka rpaHul] NOTrPEIIHOCTEN.
N3yueHue Moaesii CUCTEMBI OTCUETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOpPOCTEHN ABUKEHHUS OJHOTO U TOTO XKE
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.
AHaJIN3 pa3HbIX CIIOCOOOB
VICCIIEIOBAHUS JBUKCHUM.
PaccMoTpenue npenenbHoro nepexona
Y U3MEPEHUE MTHOBEHHOW CKOPOCTH.
MopenupoBanue nmpeoopa3zoBaHus
JIBIDKEHUM C MCIIOJIL30BaHUEM
MEXAHU3MOB, U3YUYEHHUE
npeoOpa3oBaHusl YIIOBOM CKOPOCTH

B PEIYKTOPE.

AHaJIN3 HaIIPaBIICHUS] CKOPOCTH

MIPY JIBUKEHHUH IO OKPYKHOCTH.
Pemrenue pacu€THbIX 3a/1a4 € ABHO
3aJITaHHOM U HESIBHO 3aJIaHHOU
(bU3NYECKOM MOJIEIIBIO C
VICIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 KHHEMATHUKHU.

Pemienre kaueCTBEHHBIX 3a]1a4,
TPEOYIOMUX MPUMEHEHUS 3HAHU T

110 KHHEMAaTHKeE.

OObsicHEHUE YCTPOWUCTBA U MPUHITUTIA
JIEUCTBUS CIUAOMETPA, LUEITHBIX,
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HIeCTEPEHYATHIX U PEMEHHBIX IIepeaay,
CKOPOCTHBIX JTU(TOB.

OObsicCHEHUE IBMXKEHHS CHAPSIIOB.
OrnpeneneHue ycaoBUid IPUMEHUMOCTH
Mojiesel (PU3MUECKUX TN U IPOLECCOB
(sBNIEHMI ): MaTepHUaIbHas TOUYKA,
PaBHOYCKOPEHHOE JIBUKEHUE,
CBOOOIHOE MaJCHHUE.

Brinonaenue yueOHbBIX 3aaHHA

Ha aHaJIM3 MEXaHWYECKUX MPOIECCOB
(SIBJIEHUI ) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
KMHEMATUKU: OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBXKCHUS, POPMYJIBI
KMHEMATUKU PAaBHOYCKOPEHHOTO
JBI>KEHUS, peoOpa3zoBanus [ anumnes
JUISl CKOPOCTH U TIEPEMEILICHHUSL.
Hcnons3zoBanue I T-rexHonorni

pu paboTe ¢ TONOJIHUTEIbHBIMU
VMCTOYHUKAMU MH(HOPMAIIHH 10 TEME,
MX KPUTUYECKHUI aHAIU3 U OLICHKA
JIOCTOBEPHOCTHU

2.2

JInHamuka

10

IlepBsIii 3ak0H HproTOHA.
NuepumnanbHbie CUCTEMBI OTCUETA.

HpI/IHHI/IH OTHOCHUTEJIBHOCTH [ anuines.

HewnneprimaabHbie cCHCTEMBI OTCUETA
(ompenenenue, IPUMEPHI).

[IpoBeneHrE KOCBEHHBIX U3MEPEHUI
PAaBHOJICHMCTBYIOILEU CHJI U
Kod(pduLIeHTa TPEHUS CKOTBKEHUS,
MIPOBEICHUE UCCIEA0BAHUS
3aBUCUMOCTEN (PU3NUECKUX BETUINH
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Macca tena. Cuna. [IpuHuun
CYyNEPHO3ULINH CHIL.

Bropoi 3akon HeroToHa

JUIS. MATEPUATIBHOM TOUYKHU.

Tperuii 3akoH HeroToHa 1151
MaTepUAJIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBHUBAJIEHTHOCTh TPABUTAIITMOHHOUN U
MHEPTHOU MACCHI.

Cuna TsxecTu. 3aBUCHUMOCTD YCKOPEHUS
CcBOOOIHOTO Ma/ICHUs OT BBICOTHI

Ha/Jl TOBEPXHOCTHIO TUIAHETHI U

oT reorpauyeCcKoOi MHPOTHI.
JIBrKeHne HeOECHBIX TeN U UX
CIyTHHKOB. 3akoHbI Kemiepa.

ITepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, 1BMKyerocs ¢ yCKOpEeHUEM.
Cuna tpenus. Cyxoe tpenue. Cuiia
TPEHUSI CKOJBXKEHUS U CUJIA TPEHUS
nokosi. Koadduunent tpenus. Cuna
CONIPOTUBJICHUS MIPU JBUKECHHUU TeJa

B KMJIKOCTH MJIU rase, €€ 3aBUCUMOCTD
OT CKOPOCTH OTHOCUTEJIBHOTO
JIBUKEHUS.

JHasnenue. ['napocratuyeckoe
nasnenue. Cuna Apxumena.
TexHuYeCKHne yCTpOonCTBa

(cun ynpyrocTH, BOZHUKAIOITIX

B IIPY>KHWHE U PE3UHOBOM 00pasIle,

OT UX JiepopMaIiiu) v ONbITOB

10 MPOBEPKE MPEIOKEHHON TUIOTE3bI
NIPU M3YYCHHUH BHKEHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBHKEHUS
CUCTEMBI CBSI3aHHBIX TeJ, AehOpMAITHH
TelL.

OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTEIIbHBIX TTOTPEITHOCTEH
WU3MEPCHUI (PU3NUECKUX BEJTMUH.
Or1ieHKa TpaHUI] TOTPEITHOCTEH.
HccnenoBanue TBUKCHHS CUCTEMBI TE,
CBSI3aHHBIX HUTHIO, TICPEKUHYTOU depes
JETKuii 010K, ABMKEHUSI OpycKa

10 HAKJIOHHOM INIOCKOCTH

C TIEpEMEHHBIM K03(h(DUITMEHTOM TPEHUS,
JIBUKCHUSI TPy3a Ha BaLy C TPEHHEM.
Habmroienne qBrKeHUS Tel

B MHEPITMATBHBIX U HEMHEPITHATBHBIX
CUCTeMax OTcuéTa, HampuMep, KaUCHUS
JBYX IMWJIMHIPOB WU IIAPOB Pa3HOMN
MAacChI C OJJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEIILHO HEMHEPIHATLHOM
CUCTEMBI OTCUETA.

N3yuenne 1eHTpoOeKHBIX MEXaHU3MOB.
CpaBHEHHE CHJI TPEHUS TTOKOS, KAUCHUS
Y CKOJIbYKEHHUSI.
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N TCXHOJIOTUYCCKHUC ITPOLCCCHI:
IMOJIIUITHUKH, ABHXCHHUC
HCKYCCTBCHHBLIX CITYTHUKOB

Penienue pacu€THbIX 3a/1a4 € SIBHO
3aJITaHHOM U HEABHO 3aJaHHOU
buznyecKoil MOAEIbIO

C MCTOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyYJT KHHEMATHKHU U THHAMUKHU.
Penienne kaueCcTBEHHBIX 3a/1a4,
TPEOYIOIUX TPUMEHEHHS 3HAHUIN

110 KWHEMAaTHKE B JUHAMHKE.
OOBsiCHEHHE YCTPOMCTBA U TIPUHIIAIIA
JIEHCTBUS MOAIIMITHUKOB.

OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenve yciaoBuid MPUMEHUMOCTH
Mojeneit (GU3nYecKuX Te U IPOIIECCOB
(s1BNIEHUI ): MHEpLIMAJIbHAS CUCTEMA
OTCU€Ta, MaTEpUAIbHASA TOUYKA,
a0COJIIOTHO ynpyTas Aedhopmarius.
Brimonaenne yaeOHbIX 3aaHMiA

Ha aHaJIU3 MEXAHUYECKHUX MPOILIECCOB
(SIBTIEHUI) C UCTIOJIb30BAHUEM
OCHOBHBIX ITOJIOKEHUM U 3aKOHOB
JWHAMUKU: Tpu 3akoHa HeroToHa,
MPUHIIAI OTHOCUTENIbHOCTH [ anuies,
3aKOH BCEMUPHOI'O TATOTEHUSI.

PaboTa B rpynmax mpu o0CyXIeHUH
BOIIPOCOB MEKIPEAMETHOTO XapaKTepa
(HanmpuMmep, 1o TeMe «/IBrxeHue

B IIPUPO/IEN)
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Craruka TBEPAOTO
Tena

AOCOIIOTHO TBEPIOE TETIO.
[TocTtynarenbHOE 1 BpaIIATEIBHOE
JIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHUJIBI OTHOCHUTEIBHO OCH BPAILICHUS.
[1meuo cunbl. CiioxkeHue Ccuil,
MPUWIOKEHHBIX K TBEPAOMY TEINY.
I{enTp TsKECTH TENA.

VY ciioBust paBHOBECHUS TBEPIOTO TENA.
YcronunBoe, HEyCTOMYUBOE,
0e3pa3IuyHOoe paBHOBECHE.
TexHuuYecKHne yCTporucCTBa U
TEXHOJIOTUYECKUE NPOLIECCHI:
KPOHILUTEWH, CTPOUTEIbHBIN KPaH,
pelIETUaThie KOHCTPYKIUN

[IpoBeneHune nccnenoBaHus yCiaoBUn
paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO
OCh BpalleHUs; KOHCTPYUPOBAHUE
KPOHIUTEUHOB U PACUET CUJT YIPYTOCTH;
M3YYECHHUE YCTOMYMBOCTH TBEPAOIO TEIA,
MMEIOIIETO IUIONIaAb OMOPHI.

Pemienue pacu€THbIX 3a/1a4 C SBHO
3aJITaHHOM U HESBHO 3aJaHHOU
buznyecKoi MOAEIbIO €
HCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB M
bopMyJT CTaTUKH.

Pemenne kauecTBEHHBIX 3a/a4,
TPEOYIOMUX TPUMEHEHUS 3HAHUHT

10 CTaTHKE.

OOBbsicHEeHHE YCTPONUCTBA M TIPUHITUTIOB
JIEVCTBHS KPOHILITENHA, CTPOUTEIBHOTO
KpaHa, pelETYaThIX KOHCTPYKIUH.
OrnpeneneHue yciaoBUi TPUMEHUMOCTH
Mojenet GU3nYecKux Tell: abCOTIOTHO
TBEPAOE TETO.

BrinonHenue yueOHbIX 3aaHUI

Ha aHaJIN3 MEXaHUYECKHUX MPOLIECCOB
(sIBJIEHUI1) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJ0KECHUHN U 3aKOHOB
CTaTUKH: YCIIOBHSI PABHOBECHUS TBEPAOTO
Tela
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3aKOHBI COXpaHCHH B
MCXAaHUKE

10

Nmnynbc MaTepranbHON TOYKH,
CUCTEMbI MaTepHaIbHbIX Touek. LleHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUHU LIEHTPA Macc.
NmMnynibe cumbl 1 N3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

MoMEHT uMITyJIbca MaTepUaIbHOM
touku. [ IpeacraBnenne o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX
TTOJISIX.

Pabota cuiel Ha MajaOM ¥ Ha KOHEYHOM
nepemenieHnu. ['papudeckoe
MPEICTABICHUE PAOOTHI CUJIIBI.
MoOIIHOCTb CUIIBI.

Kunernueckas sHeprusi MaTepraibHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW SJHEPTUM MAaTEPUAIIbLHON
TOYKHU.

[ToTeH1ManbHBIE U HETOTEHIINATBHBIE
cuibl. [loTeHIManbHas SHEpPrusl.
[ToTeHuManbHast SHEPTUs YIIPYTO
nehopMUPOBAHHOMN MTPY>KUHBI.
[ToreHumanbHas YHEPrUst TENA

B OJJHOPOJHOM I'PaBUTALIHOHHOM TIOJIE.
[TorenunanbHas 3HEPTUS TEA

[IpoBeneHre KOCBEHHBIX U3MEPEHUIT
UMITYJIbCA T€Jla, KWHETUYECKOU U
MOTCHIMAIIBHOW YHEPTUU TEJIa,
MOIIIHOCTH CHJIbL; TTPOBEICHUE ONBITOB
0 MPOBEPKE NMPETI0KEHHON TUIOTE3bI
IPU U3yYEHUH PABHOYCKOPEHHOTO
PSIMOJIMHEMHOTO IBHXKEHUSI U
B3aUMOJICHUCTBUSA TEL.

Omnpenenenre abCOIOTHBIX U
OTHOCHUTEIbHBIX MOTPEITHOCTEN
MU3MEpPEeHUI (PU3NUECKUX BEJTMUH.
OueHka rpaHul] HOrpelIHOCTEN.
[IpoBenenue 3kcriepuMeHTa 1o
CpaBHEHHUIO U3MEHEHHUSI UMITYJIbCa Tella
C UMITYJIbCOM CHJIbI, U3MEHEHUS
MOTEHIIUAIBHOU SHEPTUH TIPYKUHBI

C paboTOI CUJIBI TPEHHUSI.
HccnenoBanue coxpaHEHUs UMITYJIbCa
IpU YIIPYroM B3aUMOJIEHCTBUH,
COXpaHEHHUS SHEPTUU NMPU CBOOOTHOM
NajICHUU.

Onpenenenre padOThl CUITBI TPEHUS
IPY JBWKEHUU TeJla M0 HAKJIOHHOU
IJIOCKOCTH.

Hab6mronenue u o0bsicHEHNE
PEaKTUBHOTO IBUKEHUS.

Pemienue pacu€THbIX 3374 C SIBHO
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B IPAaBUTAL[MOHHOM I10J1€ OJJHOPOIHOIO
miapa (BHyTpH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

TpeTpst KoCMHUUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHII

C U3MEHEHUEM MEXAHUYECKOU IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHCHMS
MEXaHMYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBuenue bepHyium 114 uieanbHOU
KUJKOCTH KaK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuyeckue ycTpoucTBa U
TEXHOJIOTUYECKHUE IIPOLIECCHI: IBUKEHUE
paKeT, BOJAOMET, KOIEP, NPYKUHHBIN
IIUCTOJIET, TUPOCKOIL, (PUTypHOE KaTaHUE
Ha KOHbKAax

3aJITaHHON U HESIBHO 3aJaHHOU
buznyecKoil MOAEINbBIO

C UCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GOpMYJT MEXAHUKH.

Pemenne kauecTBEeHHBIX 3a]1a4,
TpeOyIOIIMX MPUMEHEHUS 3HAHU

110 MEXaHHUKE.

OOBbsacHeHne TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
NUCTOJIETA, THPOCKOIIA.

OOBbscHEHUE IBIKEHUS PAKET,
(GUrypHOTO KaTaHHs HA KOHbKaX.
Omnpenenenue yciuoBUi IPUMEHUMOCTH
Mojiesel (U3NYeCcKUX TN U MPOLECCOB
(ssBNIEHUI ): aOCOTIOTHO yIIPYroe u
a0COIOTHO HEYTIPYTO€ CTOJIKHOBEHUSI.
BrinonHenye yueOHbIX 3aJaHui

Ha aHAJIN3 MEXaHUYECKUX MPOLECCOB
(SIBNIEHUIA) C UCTIOL30BaHUEM 3aKOHOB
COXpaHEHUsI B MEXAHUKE: 3aKOHbI
COXPaHEHUs UMITYJIbCA U MEXAHUYECKON
SHEPTUu, CB3b PaOOTHI CUIIBI C
U3MEHEHUEM MEXaHUYECKOU SHEPTUH
Tena.

Ucnonws3zoBanue [ T-TexHomoruit nmpu
paboTe C AOMOTHUTEILHBIMH
UCTOYHUKAaMU UH()OPMAIIHH 110 TEME,
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UX KPUTUYECKUM aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

Hroro no pazaeny

35

Pasznen 3. MoJiekyasipaasi Gu3suka ¥ TepMOANHAMHUKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KUHETUYECKOM
TEOPUH

15

OCHOBHBIE OJIOKEHUS MOJIEKYISIPHO-
kuHeTndeckor Teopun (MKT), ux
onbITHOE 000ocHOBaHUE. J{uddysus.
bpoyHnoBckoe nBukeHue. Xapakrep
JIBU)KEHUS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. Moaenu CTpoeHus rasos,
KUIKOCTENU U TBEPABIX TE U
00BsICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3TUX Mojenen. Macca u
pa3Mepbl MOJIEKYJ (AaTOMOB).
KomunuecTBo BemniecTna.

ITocrossuHast ABoraapo.

TemnoBoe paBHOBecue. Temiieparypa u
criocoOb! e€ u3mepenus. [lkana
temmeparyp Llembcusi.

Mojenb nieanbHOro rasa

B MOJICKYJISIPHO-KUHETUYECKOU TEOPHHU:
YaCTHIIBI Ta3a JIBXKYTCS XaOTUUECKHU U
HE B3aUMO/JICUCTBYIOT APYT C APYTOM.
["a30BbI€ 3aKOHBI. Y paBHECHUE
Menneneepa—Knanelipona. AGCOIIOTHAS
TeMIiepatypa (IKaga TeMreparyp
KenbBuna). 3axon /lanbroHa.

[IpoBeneHne n3MepeHnil napaMmeTpoB
ra3a, NpoOBEJICHUE UCCIIEI0BAaHUN
3aBUCUMOCTEH (DU3MIECKUX BEJTUIHH U
ONBITOB MO MPOBEPKE MPEMIOKEHHON
TUIIOTE3bI NP W3YUYEHUHN YCTAHOBIICHUS
TEIIOBOI'O PABHOBECUS U U30IIPOLIECCOB
B rasax.

Omnpenenenre abCOMOTHBIX U
OTHOCHUTENBHBIX MOTPEMTHOCTEN
U3MEPCHUN (PU3MUECKUX BEJTMYH.
OueHka rpaHull MOTPEIIHOCTEN.
DKCIepuMeHTalbHas MPOBEpPKa
YPaBHEHHUS COCTOSIHUS MAEATBHOIO rasa.
N3yuenne monenen: IBUKECHUS YACTHI]
BEIIECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa llITepHa, KpUCTAIITNYECKUX
PELIETOK.

Pemrenue pacu€tHbixX 3a1a4 ¢ ABHO
3aJIaHHOM U HEABHO 3aJaHHOU
buznIECKOil MOAEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmys1 MOJIEKYJIIpHON (DU3UKH.
Pemenne kauecTBEHHBIX 3a/1a4,
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N3onpoueccsl B uACaIbHOM rase

C IMMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacrapieHue
M30IIPOLIECCOB: U30TEPMA, U30X0Da,
n3o0apa.

CBsi3b MEXKY 1aBICHUEM U CPEIHEN
KMHETUYECKOU dHEpruen
MOCTYMAaTEIbHOTO TETIOBOTO IBUKECHUS
MOJIEKYJI UAECATBHOTO ra3a

(OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KUHETUYECKON TEOPUH UJIEATBHOTO
rasa).

CBs13b a0COTIOTHOM TEMIIEPATYPBHI
TEPMOJIMHAMUYECKON CUCTEMBI

CO CpeHEN KNHETUYECKON dSHEPTUEH
MOCTYMATEILHOTO TEIIOBOTO IBUKECHUS
€€ yacTuLl.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE ITPOLIECCHI:
TEPMOMETP, OAPOMETp, TTOTyUCHUE
HaHOMaTEPHUAJIOB

TpeOyIOIMX IPUMEHEHNS 3HAHUM

10 MOJIEKYJISIPHOM (pU3HUKE.
OOBbscHEHUE yCTPOCTBA U IPUHLIMIIA
JEHUCTBUS TEPMOMETPA, bapoMeTpa.
OOBscCHEHNE NOJTyYEHUs
HaHOMAaTEpPHaJIOB.

Omnpenenenue ycnoBuii IPUMEHUMOCTH
Mojiesel (U3NUeCcKUX TN U MPOLECCOB
(s1B1eHMI): MoJienel ra3a, >KUJIKOCTH U
TBEPIOTO (KPUCTAIUIMYECKOTO) Tea,
UJ1€aJIbHOIO rasa.

BrlinonHenne yd4eOHbIX 3aaHUi

Ha aHaJIn3 TETUIOBBIX IIPOLIECCOB
(sIBJI€HUI) C UCTIOIB30BAHUEM
oCcHOBHBIX noJsioxkeHni MKT u 3akoHOB
MOJIEKYJIIPHOH (DU3UKU: CBSA3b AABICHUS
UJICAJIbHOIO ra3a co CpeIHeEn
KUHETUYECKOU SHEPTUEN TEIIOBOTO
JIBWKCHUSA YU KOHLICHTPALUEN ero
MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELIECTBA
CO CpeHEN KMHETUYECKOW SHEPTUEUN
TEIJIOBOT'O IBUKEHHUS €r0 YaCTULL,
CBSI3b JTaBJICHUSA UCAJIBbHOIO ra3a

C KOHILICHTpAIMEN! MOJIEKYJ U ETO
TEeMIIEpaTypou, ypaBHEHUE
MenaeneeBa—Kianeitpona
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32

TepmoauHamuka.
TernoBrIe MAaNIMHBI

20

Tepmoannamuueckas (T/]) cuctema.
3ajaHKe BHEIIHUX YCIOBUN

JUIS TEPMOJIMHAMUYECKOW CUCTEMBI.
BHeninue v BHyTpEHHUE IapAMETPBI.
[TapameTpbl TEpMOTUHAMHUYECKOU
CUCTEMBI KaK CpEJJHUE 3HAUEHUS
BEJIMYMH, ONMCHIBAOIINX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3BoJibHas pelaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mojenb nieanbHOro rasa

B TEPMOJIMHAMHUKE — CUCTEMA
ypaBHEHMI: ypaBHeHHEe MeHaeneeBa—
Knaneripona u

BBIPAXXEHUE 711 BHYTPEHHEW SHEPTUU.
Y cnoBusi IpUMEHUMOCTH 3TOU MOJIEIIH:
HU3Kasi KOHIIEHTPAIUs YaCTHUIl, BBICOKUE
TeMmieparypsl. Belpaxxenue

1711 BHYTPEHHEN SHEPIUn
OJHOATOMHOT'O UJEAJIBHOTO rasa.
KBazucratnueckre u HECTaTUUECKUE
IIPOLIECCHI.

DOnemenTapHas pabota

B TEpMOJIMHAMUKE. Bbruucienue
paboThI IO rpaduKy mpolecca

N3mepenue yaenpHOu TENI0EMKOCTH
pPa3HBIX BELIECTB, UX CPABHEHHE,
IIPOBEJCHUE UCCIIEIOBAHUI
3aBUCUMOCTEH (PU3NIECKUX BEJTUIHH U
OMBITOB I10 MMPOBEPKE MPEIIT0KEHHON
TUIIOTE3bI ITPU U3YYEHUH IPOLIECCOB
TerI000MeHa 1 aarnabaTHOTo Mporiecca.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIUYHH.
OueHka rpaHul NOTrPEIHOCTEN.
N3yueHne B3aMMOCBSI3U SHEPTUA
MEKMOJIEKYJIIPHOTO B3aUMOJICVCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.
N3ydenue TeroBbIX IBUraTeneu

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MOJEEN.

UccnenoBanue pa3HbIX CiocoO0B
V3MEHEHHS BHYTPEHHEN dHEPTHUU.
Pemenue pacu€rHbiX 3a/1a4 ¢ IBHO
3aJJaHHOW W HESBHO 33/IaHHOM
(bU3UYECKOM MOJIEITBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3MKH

U TEPMOJIMHAMUKHU.

Pemienre kaueCTBEHHBIX 3aj1a4,
TPeOYIOUIUX TPUMECHEHUS 3HAHUM
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Ha pV-auarpamme.

Tennonepenaya Kak crnocod U3MEHEHUS
BHYTPEHHEW dHEPTUU
TEPMOJNHAMUYECKON CUCTEMBI

0e3 coBepieHus padbotel. KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.
KonunuectBo Temnotsl. TemmoémkocTh
Tena. Y enabHas U MOJISIpHAst
TEIJIOEMKOCTH BELIECTBA. Y pAaBHEHHE
Maiiepa. Y nenbHas TEIIOTa CrOPAHUS
TorMBa. Pacuér konnuecTBa TEMIOTHI
pu rerionepenaye. Iousrue

00 aguabaTHOM MpoIiecCe.

[IepBbIil 3aKOH TEPMOJAUHAMUKH.
BnyTtpennss sneprus. Konmnuectso
TEIJIOTHI U padoTa KaKk Mepbl U3MEHEHUS
BHYTPEHHEU SHEPTUH
TEPMOJUHAMHYECKON CUCTEMBI.
BTopo¥ 3aKk0H TepMOAMHAMUKH

ISl PABHOBECHBIX IIPOLIECCOB: Yepe3
3aIaHHOE PABHOBECHOE COCTOSTHUE
TEPMOIMHAMHYECKOW CUCTEMBI
MIPOXOUT €IMHCTBEHHAS ajiadara.
AOcouroTHas Temneparypa.

Bropoii 3aK0H TEpMOAMHAMUKHU

JUTSl HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOYKHO MepeaTh TEIIOTY

110 MOJIEKYJISIPHOM (PU3UKE U
TEPMOJIMHAMUKE.

OOBsICHEHHE YCTPOMCTBA U TIPUHIIAIIA
JICUCTBHUS XOJONIbHUKA,
KOHJAUIIMOHEPA, TU3EJIBHOTO U
KapOIOPaTOPHOTO IBUTATENICH, TapOBOM
TYpOUHBI.

OObsiCHEHUE TOJIyYEHHUS CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUN «TETIJIOBBIX»
OTXOJO0B C HCIIOJIb30BaHUEM TEILUIOBOTO
HAcoCa, yTUIN3aIi OMOOPTaHUIECKOTO
TOTUTHBA JIJIs1 BEIPAOOTKU «TETUIOBOM» H
ANEKTPOIHEPTUH.

BrimonHenune y4eOHbBIX 3aaHUH

Ha aHaJIU3 TEIJIOBBIX MPOIIECCOB
(sIBJIEHUIT) C UCTIOJI30BAHUEM
ocHOBHBIX noJioskennit MKT 1 3akoHOB
MOJICKYJISIPHOUN (DUBUKH U
TEPMOIMHAMUKH: IEPBBIN 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHEHUSI
SHEPIrUHU B TEIUIOBBIX MPOLIECCAX.
Hcnons3oBanue IT-Trexnomorui

IIpH pabOoTE ¢ IOMOTHUTEILHBIMU
HMCTOYHUKAMU HH(POPMAIIUH TI0 TEME,
UX KPUTUYECKUH aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 olleHKA MOCISICTBHI
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oT OoJiee XOJIOAHOTO Tena K OoJee
HarpeToMy 0e3 KOMITeHCAIluU
(Knaysuyc). Heo6patumocTs
MIPUPOHBIX TIPOIIECCOB.

HpI/IHHI/IHBI ,Z[CI‘/’ICTBI/I}I TCIIJIOBBIX MAIlINH.

KIII.

MakcumanbHoe 3HaueHue KIT/I.

[uki KapHo.

DKOJIOTUYECKHUE aCIEKThI
HCTOJIb30BaHUS TEIUIOBBIX JIBUTATEIICH.
TemnoBoe 3arpA3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuyeckue ycTponcTsa U
TEXHOJIOTHYECKHUE MPOIIECCHI:
XOJIOOUIBHUK, KOHAUIIOHED,
JTU3ENIBHBIN U KapOrOpaTOPHBIN
JBUTATEINN, TapoBas TypOuHa,
MTOJIy4YE€HHE CBEPXHU3KUX TEMIIEPATYP,
YTUIIU3AIMS «TEMJIOBBIX» OTXOJI0B

C UCIIOJIb30BaHUEM TEILIOBOIO HACOCA,
yTUIM3aLMsA OMOOPTraHNYECKOTO
TOIUIMBA JIJIs1 BHIPAOOTKH «TETIOBON» U
AIIEKTPOIHEPTUH

HCITOJIb30BAHMS TEIUIOBBIX JIBUTATENCH
Y TETJIOBOT0 3arpA3HEHUS OKPYKAIOIIEH
Cpelibl C TO3ULNHN SKOJIOTHYECKOU
0€30I1acCHOCTH; MIPEICTABICHUI

0 pallMOHAJILHOM MPUPOI0NIOJIb30BAHUN
(B mporrecce MOATOTOBKH COOOIIICHUH,
BBITIOJTHEHUN TPYTIOBBIX ITPOEKTOB)

33

ArperaTHble
COCTOSIHUS BELIECTBA.
da3oBble NIEPEX0/bl

14

[Tapoo6pa3oBaHue 1 KOHICHCAIIHS.
Hcnapenue u kurienue. Y geibHas
TeII0Ta MapooOpa3oBaHuUs.
HacpiieHHbIe M1 HEHACBIIIEHHBIE TTapBbl.

HaOnronenue cBOCTB HACKIIIIEHHBIX
apoB, MaJIbIX JAehopMaliuii,

IIPOBEJCHNE KOCBEHHBIX U3MEPEHUI
yAEIbHOM TEIUIOTHI IIABJICHHUS JIb/Ia,
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KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH
Y JJaBJICHUS HACBIIIEHHOTO Mapa

OT TEMIIEPATYPbL, UX HE3ABUCUMOCTD

0T 00bEMa HACHIIICHHOTO TIapa.
3aBHUCUMOCTb TEMIIEPATY Pl KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTs Bo3tyxa. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIIaXKHOCTb.

TBépnoe teno. Kpucraimmueckue u
amopdHbIe Tesla. AHU30TPOTHS CBOMCTB
KpuctaiuioB. [ itaBnenue u
KpUCTaJUTA3anud. Y IeJibHas TeIIoTa
raBiaeHus. Cyomumarnusi.
Hedopmariu TBEpAOTO TENA.
Pactskenue u cxxarue. Cnpur. Monyib
IOnra. Ilpenen ynpyrux aedopmariuii.
TerutoBoe pacmmpeHue XKUIKOCTEN U
TBEPJBIX TEJI, 00BEMHOE U JIMHEHHOE
pacumpeHrue. AHrapMOHHU3M TEIIJIOBBIX
KOJICOaHMI YacTHUIl BEIIECTBA KaK
MPUYMHA TEIJIOBOTO PACIIUPEHUS TEll
(Ha KaUeCTBEHHOM yPOBHE).
[IpeoOpazoBaHue 3HEPTUH B (pa30BbIX
nepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.
[IoBEpXHOCTHOE HATSKEHUE.
KoadduimenT noBepXxHOCTHOTO

aOCOJIIOTHOM BIXKHOCTH BO3/yXa,

K03 pumreHTa MOBEpPXHOCTHOTO
HaTsbKeHus, moayais FOura.

N3yyeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS
Y KATICHUSI )KUJIKOCTEH, B TOM YHCIIE
KUIEHUS TIPU MOHUKEHHOM JIaBJICHUU,
HarpeBaHMs U TUIABJICHUS
KPUCTAJJTMYECKOIO BEIlIECTBA,

KAWL PHBIX SIBICHUN, CMaYHBaHMUSI.
[IpoBeneHME OMBITOB C MBUTLHBIMU
TUIEHKAMU.

Uccnenosanue moaenu
HEHbIOTOHOBCKOM KUIKOCTH.

Peuienue pacu€THbIxX 3a/1a4 € SIBHO
3aJIaHHOM U HESIBHO 3aJaHHOU
bu3HYeCcKO MOJIETBIO

C MCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3UKU U
TEPMOJIUHAMUKHU.

Peliennie kauecTBEHHBIX 3aj1a4,
TPeOYIOLIMX TPUMEHEHUS 3HAHUM

10 MOJIEKYJISIpPHOU (DU3UKE U
TEPMOJIUHAMUKE.

OO0bscHEHUE OCHOBHBIX MPUHITUIIOB
CTPOCHUS KUJIKUX KPUCTAIIOB,
MOJTyY€HHUsI COBPEMEHHBIX MaTePUAJIOB.
Onpenenenre ycaoBUil NPUMEHUMOCTH
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HaTspkeHus. KanuiuisipHele SBJIeHMS.
JlaBiieHne o NCKPUBIEHHOU
ITIOBEPXHOCTBIO )KUIAKOCTH.

®opmyina Jlamnaca.

TexHuyeckue ycTpoucTBa U
TEXHOJIOTHYECKUE TPOLECCHI: JKUJIKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIBI

Moenel GU3NIeCKUX Tel ¥ IPOIECCOB
(sBNIEHUI ): MOJIeTIel Ta3a, KUJIKOCTH U
TBEPIOTO (KPUCTAIUIUUECKOTO) Tea,
HJICaJIbHOTO ras3a.

BrinosnHenne y4eOHBIX 3aaHUN

Ha aHaJIu3 TEIUIOBBIX MPOLIECCOB
(sSIBJIEHUI) C UCTIOJIb30BAHUEM
ocHOBHBIX noJioskennit MKT 1 3akoHOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJVMHAMUKHU: CBSI3b JABJICHUS
UJICaJILHOIO ra3a ¢ KOHLIEHTpaluei
MOJIEKYJI U €70 TEMIIEPATYPOHU,
ypaBHeHue Menneneea—KianeipoHna,
NEePBbIN 3aKOH TEPMOJUHAMHUKHU.
Paborta B rpynnax npu o0CyXaeHUU
BOIIPOCOB MEXKIPEAMETHOTO XapaKTepa
(manmpumep, no teme «TermnoooMeH

B )KUBOU MPUPO/IE»)

Hroro no pazaeny 49
Paznea 4. JnexkTpoguHaMmuka
4.1 | DnexTpudeckoe noie 24 DnexTpu3anys Tell U €€ IPOsSBICHHUS. [IpoBeneHre KOCBEHHBIX U3MEPEHUN U

DnekTpudeckuii 3apsi. J(Ba Buna
ANEKTPUYECKUX 3apAn0B. [IpoBoiHUKY,
JTUBIICKTPUKU U TTOJTYITPOBOJHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUYECKUI 3aps/I.
3aKOH COXpaHEHHUs AIEKTPUUECKOTO
3apsna.

OIIBITOB IO IPOBEPKE NPEMIOKEHHON
TUIIOTE3bI IPU U3YUEHUU
B3aUMOJICUCTBUS 3apSKEHHBIX TEJ,
3apsijia KOHJIEHcaTopa,
NOCJIEA0BATENBHOIO COEAMHEHUS
KOHJIEHCATOPOB.
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B3aumopeiictue 3apsaoB.

Toueunsie 3apsanl. 3akoH Kynona.
Dnexktpuueckoe nose. Ero gericteue

HA JJICKTPUUYECKHUE 3aPsiJIbL.
Hanpsk€HHOCTB 3JEKTPUYECKOTO TOJISL.
[TpoGnbIii 3apsia. Jluauu
HaINpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
OnHOPOIHOE ANEKTPUUECKOE TOJIE.
IloTenuansHOCTD
AJIEKTPOCTATUYECKOrO ol PasHOCTH
MMOTEHIHAJIOB U HAIPSIKEHUE.
[TorenuunanbHas SHEPTUS 3aps1a

B DJICKTPOCTATHYECKOM TOJIE.
[ToTeHuua 3MeKTpOCTaTUYECKOTO OIS
CBs13b HANPSHKEHHOCTY MOJISA U Pa3HOCTH
MOTEHIMAJIOB JJISl JIEKTPOCTATHYECKOTO
noJist (Kak OJTHOPOJHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMI Cynieprio3uuuu
AJIEKTPUYECKUX TIOJIEH.

[Tosie Toueunoro 3apsiga. [lone
paBHOMEpPHO 3apsikeHHoM cdepsl. [Tone
PaBHOMEPHO 3apsKEHHOTO 10 00BEMY
mapa. [Tose paBHOMEPHO 3apsKEHHOMN
O0eckoHe4YHOH IockocT. KapTunbl
JIMHUM HaNpPsHDKEHHOCTU ITUX TIOJIEN U
SKBUIIOTCHLIMAIBHBIX TTOBEPXHOCTEU.

Omnpenenenne abCOMOTHBIX U
OTHOCHTEJIBHBIX TOIPEIIHOCTEN
U3MEPEHUN PU3NYECKUX BEINYMH.
OueHka rpaHul] NOrPEeIIHOCTEN.
Habiroienue npeBpalieHus SHEpruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTUIO
U3IIy4YEeHHs CBETOINO/AA, UCCIEOBAHUE
paspsiia KOHJIEHCATOpa Yepe3 pe3uCTop.
N3y4eHne 3aBUCUMOCTH
AJIEKTPOEMKOCTH IIIIOCKOTO
KOHJICHCATOpa OT IUIOIIA/IN IIJIACTHH,
PACCTOSIHUS MEXY HUMU U
JIADJIEKTPUYECKOM ITPOHULIAEMOCTH.
N3y4yeHne kKapTUH JTUHUN
HaIPSHKEHHOCTH DJIEKTPUYECKOT O ITOJIS
TOYEYHOTO 3aps/]a, PABHOMEPHO
3apsKEHHOM c(pepbl, pABHOMEPHO
3apsHKEHHOT0 MO0 00BEMY 11apa,
PaBHOMEPHO 3apsKEHHOM OECKOHEUHOM
IJIOCKOCTH Y SKBUIIOTEHIIMAJIBHBIX
IIOBEPXHOCTEMN.

Pewrenne pacu€THbIX 3a1a4 ¢ IBHO
3aJITaHHON U HESABHO 3aJaHHOU
(bU3UYECKO MOJIENBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
bopMyIT SIEKTPOCTATUKH.

Pemrenne kayecTBEHHBIX 3a1a4,
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[IpOBOTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y cJI0BHE PaBHOBECHS 3apsiI0B.
JINDIIEKTPUKY B 3JIEKTPOCTATHYECKOM
nosie. Jluanektpuueckas
MPOHUIIAEMOCTD BEIIECTBA.
Konpgencarop. DnekTpo€MKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOTO KOH/IEHCATOPA.
[TapannenbHoe coefuHEHUE
KoHJeHcaTopoB. [locnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOPA.

JIBU>KEHHE 3apsSyKEHHOM YaCTULbI

B OJHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.
TexHuyeckue ycTporcTBa u
TEXHOJIOTHUYECKHUE IMPOLECCHI:
AIEKTPOCKOIL, IJIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3AIIUTA,
3a3eMJICHUE AIIEKTPOIIPUOOPOB,
KOHJEHCATOPbI, FTEHEPATOP

Ban ne I'paada

TPeOYIOIUX MTPUMEHEHUS 3HAHU N

IO BJIEKTPOCTATHUKE.

OObsicHEHUE YyCTpOICTBA U
MPUHLINIA AEHCTBUS DIEKTPOCKOIIA,
3JIEKTPOMETPA, KOHJIEHCATOPOB,
reHepaTopa Ban ne I'paada.
OO0bsicHeHue paboThI
AIEKTPOCTATUYECKOM 3aIIUTHI,
3a3eMJICHHUS AJIEKTPOIPUOOPOB.
Ornpenenenue ycaoBUd IPUMEHUMOCTH
Moenel (GU3NIECKUX TeIl: TOUCUHBIN
3apsi, OMHOPOIHOE ANEKTPUUECKOE
ToJIE.

BrinonHenue yueOHbIX 3aaHUI

Ha aHaJIU3 JIEKTPUUECKUX MPOILIECCOB
(sIBJIEHUIT) C UCTIOJIL30BAHUEM
OCHOBHBIX ITOJIOKEHUM 1 3aKOHOB
AJIEKTPOJUHAMUKHU: 3aKOH COXPaHEHUsI
ANEKTPUYECKOTO 3apsiia, 3aKoH KyloHa,
MMOTEHIIMAJIBHOCTh
AIEKTPOCTATUUECKOTO MOJIs, MPUHIIUIT
CYyNEepPHO3ULINH AJIECKTPUUECKUX TTOJICH.
Hcnons3oBanue IT-Trexnosorui

pu paboTe ¢ TONOJTHUTEIbHBIMU
HMCTOYHUKAMHU WH(OPMAIIMH T10 TEME,
VX KpUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

[HocTogaHBIN
ANEKTPUYECKUI TOK

24

Cuna toka. [TocToOSHHBIN TOK.
Y caoBus CyImecTBOBaHUS MMOCTOSTHHOTO

QJICKTPHUYCCKOI'O TOKA. HMcTouHuku TOKA.

Hanpsoxenue U u S/1C &.

3akoH OMa [ y4acTKa LeMHu.
DIIEKTPUYECKOE COTPOTUBIIEHUE.
3aBUCUMOCTb CONPOTUBIIEHUS
OJIHOPOJHOTO TPOBOJIHUKA OT €0
JUTMHBI U TUIOLIAU ITONIEPEYHOTO
cedyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, TapaLICIbHOE,
CMEIIIaHHOE COEIMHEHUE MPOBOJHUKOB.
Pacyér pa3BeTBIEHHBIX JIEKTPUUECKUX
neneit. [Ipasuna Kupxroda.

PaGoTa anekTpruueckoro Toka.

3akoH Jxoyins-JIenua.

MOUIHOCTh ANEKTPUUYECKOTO TOKA.
TenoBast MOIIHOCTb, BbIACISIEMAs

Ha PE3UCTOpE.

OJ1C v BHyTpEHHEE CONTPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH Oma

JUTSl TIOJTHOM (3aMKHYTOM )
BJIEKTPUYECKOM 1enu. MomHoCTh
HMCTOYHHUKA TOKa. KOopoTkoe 3aMbIKaHUeE.
KonpencaTop B 1ienu mocTOSSHHOTO
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHUN CHUIIBL
TOKA U HAIPSIKEHUs, KOCBEHHBIX
U3MEPEHUN YIETBbHOTO COIPOTUBIICHHS,
O/IC 1 BHYTpPEHHETO COMPOTUBIICHHUS
MCTOYHUKA TOKA, IPOBEACHUE
VCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEIMYUH U OTBITOB

10 IPOBEPKE NPETIOKEHHON TUIIOTE3bI
IIPU U3yYEHHUH LIETIEH MOCTOSTHHOTO
TOKaA.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MEpPEeHUM (PU3MUECKUX BEJIMUHKH.
OueHka rpaHul] NOTrPEIIHOCTEN.
N3ydeHne KOpOTKOro 3aMbIKaHUS
raJbBaHUYECKOT'O AJIEMEHTA U OLIEHKA
BHYTPEHHETO CONPOTUBIICHHUS.
Pewrenne pacu€THpIX 3a1a4 C IBHO
3aJlaHHOM 1 HESIBHO 3aJIaHHON
buznyecKoi MoaeINbIo

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyJ1 MOCTOSTHHOTO TOKA.
Peuienne kauecTBEHHBIX 3a/1a4,
TpeOyIOIINX MPUMEHEHHsSI 3HaHUH U
3aKOHOB ITOCTOSTHHOTO TOKa.
OObsicHEHUE YCTPOWCTBA U MPUHIIUIIA
JEUCTBUS aMIIEPMETPA, BOJIbTMETPA,
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TexHnuyecKkue yCTpoucTBa u
TEXHOJIOTUYECKHUE ITPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
CUYETYMK IEKTPUUECKOU SHEPTUU

peocrara, CYUETUMKA DIIEKTPUYECKON
SHEPIUU.

BrimonHenune yaeOHbBIX 3aaHMA

Ha aHAJIA3 AJICKTPUUYECKUX MMPOLIECCOB
(sSIBJIGHUI) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHUHN U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHBI OMa

JUISl y4acTKa LENH U JUIsl 3aMKHY TOM
AJIEKTPUYECKOM LIETH, 3aKOH J[>KOoys—
Jlenra.

Pabora B rpynmnax npu o0CykaeHUU
BOIIPOCOB MEXKIIPEIMETHOTO XapakTepa
(HanpuMmep, 1o TeMe «DIEKTPUUYECKre
SIBJIICHUSI B TIPUPOJIE»)

43

Toku B pa3muyHBIX
cpenax

DnexkTpuyeckas MpoOBOJAUMOCTD
pa3IMYHBIX BEUIECTB. DJIEKTPOHHAs
IPOBOJUMOCTb TBEP/BIX METAIUIOB.
3aBUCHUMOCTb COIIPOTUBIICHUS METAIIIOB
oT TemnepaTypbl. CBEpXIpOBOIUMOCTb.
DNEKTPUYECKUNA TOK B BAKYYME.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
[TosynpoBonuuku. CoOCTBEHHAs U
IIPUMECHAsI TPOBOIUMOCTh
NOJIyIpOBOIHUKOB. CBOMCTBA
p-n-nepexoza. IlomynpoBogHUKOBbIE
puOOopHI.

DNEKTPUYECKUNA TOK B SJIEKTPOIUTAX.

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUN U
VICCIIEIOBAHUN 3aBUCHUMOCTEN

MeXAy (pU3nYecKuMU BeIMYMHAMU
IIPY U3YUYCHUU MPOLIECCOB NPOTEKAHUS
AIIEKTPUYECKOT0 TOKA B METAJLIAX,
AIEKTPOJIUTAX U MOTYIPOBOIHUKAX.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTENBHBIX NOTPENTHOCTEN
U3MEPEeHUM (PU3NUECKUX BEJIMUH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
Hab6nronenue anexTponaunsa, u3ydeHue u
00BSICHEHUE TTPOBOIUMOCTH
AJIEKTPOJIUTOB, SKCIEPUMEHTAIIBHOE
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DNEKTPOIUTHYECKAS TUCCOLIALIMSL.
Onextponns. 3akoHsl Papaaes

IUIS AJIEKTPOJIN3A.

DJEKTpUUYECKUH TOK B ra3ax.
CamMocToATENbHBIN U
HECAMOCTOSITENIbHBIN pa3psia.
Pa3nuyHble TUIIBI CAMOCTOSATENBHOTO
paspsaa. Monnus. [1na3zma.
TexHuyeckue ycTporcTa u
IPAKTUYECKOE IPUMEHEHUE:
ra3opaspsHble JIaMIIbl, 3J1IEKTPOHHO-
JTyueBas TpyOKa, MoIyIpOBOAHUKOBBIE
npuOOpBI: 1UOA, TPAH3UCTOD,
¢dboToaNO0], CBETOANO/, FaJIbBAHHKA,
paduHUPOBAHUE MEJU, BHITIJIAaBKA
JIFOMUHMSL, 2JIEKTPOHHASI MUKPOCKOTIHS

W3YUYCHHE 3aKOHOB AJIEKTPOIN3a
dapanes.

CHsTHE BOJIBT-aMIIEPHOM
XapaKkTepUCTUKU JTUOAA.

CpaBHEHME POBOAMMOCTH METAJIIOB

Y TIOJTYTIPOBOTHUKOB.

N3ydenne uckpoBoro paspsia

Y TIPOBOJAMMOCTH BO3/1yXa.

Pemrenue pacu€tHbixX 3a1a4 ¢ ABHO
3aJITaHHOM U HESABHO 3aJaHHOU
(bU3UYECKOM MOJIEIIBIO C
MCIIOJIb30BaHUEM 3aKOHOMEPHOCTEM
MOCTOSTHHOT'O TOKa B PA3JIMYHBIX CpeJlax.
Peuienune kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX TPUMEHEHUS
3aKOHOMEPHOCTEM IMOCTOSHHOIO TOKA

B Pa3JIMYHBIX Cpeaax.

OO0ObsicHEeHUE YCTPOICTBA U MPUHIIUIIA
NEUCTBUS ra30pa3psIHbIX JIAMII,
ANEKTPOHHO-IY4YEBOU TPyOKH,
MIOJIyITPOBOTHUKOBBIX TPHOOPOB: AMO/IA,
TpaH3UucTopa, (poToaANO 2, CBETOIUOAA.
OObsicHEeHUE CYyTH MPOIIECCOB:
rajbBaHUKU, paQUHUPOBAHUS MEJIH,
BBITIJIABKY aJTFOMUHUS, SJIEKTPOHHON
MUKPOCKOITHH

Hroro no pazgeny
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Paszneu 5. @uznyeckuii NPaKTHKYM

5.1 | ®usnveckuit 16 Crioco0b1 u3MepeHus (PU3nIecKux [IpoBeneHrEe KOCBEHHBIX U3MEPEHUH,
IIPAKTUKYM BEJIMYMH C UCTIOIb30BaHUEM UCCIIEJOBAaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIM(PPOBBIX (u3nYECKUX BEJMYMH, IPOBEPKA
M3MEPUTENbHBIX TPHUOOPOB U IPEIIOKEHHBIX TUITOTES
KOMIIBIOTEPHBIX JATUUKOBBIX CUCTEM. (BBIOOp U3 pabOT, OUCAHHBIX
AOGCOJIOTHBIE U OTHOCUTEIIbHBIE B TEMAaTUYECKUX PA3IENIax
MOTPENTHOCTH U3MEPEHUHN (PU3ndeckux | «YYEeHUYECKUHN IKCIIEPUMEHT,
Ben4uuH. O1IeHKa IpaHuIl J1abopaTopHbIE paOOThI, MPAKTUKY M)
MOTPEIIHOCTEN

Hroro no pazaeny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOI'PAMME
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11 KJIACC

HaumenoBanue
pa3aesnoB U TEM
y4eOHOT0 IpeMeTa

No
/11

KomnuectBO
qacoB

[IporpammHoe conepkanue

OCHOBHBIC BUJIBI JICATSITBHOCTH
00yJaromuxcs

Pasznen 1. DinekTpoauHaMHKa

1.1 MarautHoe 1oJe

14

B3aumopericTBre nNOCTOSHHBIX
MAarHuTOB U MMPOBOJHUKOB C TOKOM.
MarnautHoe nosie. Bektop MarHuTHOU
uHAYyKIUK. [[puHnun cynepno3uimmn
MAarHUTHBIX MMOJIEH. JINHUY MarHUTHOU
WHTYKIIWH.

MarHutHO€ 1oJie TPOBOJHUKA C TOKOM
(IpsiMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Dpcrena.
Cuna Amnepa, e€ HalpaBJIeHUE U
MOJYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOZyJIb. /[BH:KEHUE 3apsKEHHON
YaCTULBI B OJTHOPOAHOM MATHUTHOM
nosie. PaGota cuitet Jloperra.
MaruuTHoe 1oJie B BEIIEeCTBE.
deppoOMarHeTUKy, napa-

Y TUaMarHEeTHKHU.

TexHuyeckue ycTponcTsa U
TEXHOJIOTUYECKHUE MPOLIECCHI:
IIPUMEHEHUE IMOCTOSHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHNUIN
cuibl Amriepa, IpoBEAEHUE
VCCIIEIOBAHUS 3aBUCUMOCTEN MEXKY
(bu3MYEeCKUMU BETUYMHAMU U OIBITOB
10 IMTPOBEPKE MPENJIOKEHHON TUIOTE3bI
MIPU U3YUYEHUHU JIEUCTBUS MOCTOSHHOTO
MAarHriTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS TPOBOJHUKA

C MarHUTHBIM IOJIEM.

Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEPEeHUM (PU3NUECKUX BEJIMYHH.
OueHka rpaHul] NOTrPEIIHOCTEN.
HccnenoBanre MarHuTHOTO TOJIS
MOCTOSIHHBIX MarHUTOB, CBOWCTB
(beppoMarHeTuKoB.

Ornpenenenre ycaoBUd IPUMEHUMOCTH
MOJIEN OJTHOPOJHOTO MAarHUTHOTO
HOJISL.

Ornpenenenve HanpaBICHUS UHIYKIIUA
MarHUTHOTO TOJIsl TPOBOIHUKA C TOKOM,
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AIEKTPOMArHuTOB, TECTEP-MYJIBTUMETD,
ANIEKTPOABUTaATEND SIKOOU, YCKOPUTETH
AJIEMEHTAPHBIX YACTUL]

cuibl Amniepa u cuiibl JIopeHna.
N3yyeHune KapTUHbI JUHUN UHIYKIUH
MAarHMTHOTO MOJIS OJI0COBOTO U
MOJIKOBOOOPA3HOTO TOCTOSTHHBIX
MAarHuTOB, JJIMHHOTO MPSIMOTO
MPOBOJAHUKA, 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KATYIIKHA C TOKOM.
OObsicHEHUE B3aUMOJICHCTBHS IBYX
MIPOBOJAHUKOB C TOKOM, JEUCTBUS CUIIbI
JlopeH1ia Ha MOHBI SJIEKTPOJINTA.
HabGnronenue aBmxeHus myyka
AJIEKTPOHOB B MATHUTHOM MOJIE.
N3ydeHnne npuHInna AeUCTBUSA
AIIEKTPOU3MEPUTENILHOTO pUdopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.
Pemenune pacu€THpIX 3a71a4 C IBHO
3aIaHHOM U HESIBHO 3aJ1aHHOM
buznyecKoi MOeINbIo

C HCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o TemMe «MarHuTHOE TIOJIEY.
Pemienne kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX TPUMEHEHU S 3HAHU T

110 Teme «MarHuTHoe nosey.
OObsicHEHUE YCTPONUCTBA U MPUHIIMIIA
JeUCTBUS SJIEKTPOMArHUTOB, TECTEpa-
MYJIBTUMETPA, SJIECKTPOABUTATEIS
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SAxoOu, yckopuTenen 351ieMeHTapHbIX
YaCTHLL.

OObsicHEHNE MPUMEHEHHUS TTOCTOSTHHBIX
MAarHMUTOB

1.2

QHCKTpOMaFHI/ITHa}I
WHIAYKIUA

13

SIBieHue C-)J'ICKTpOMaI‘HI/ITHOI‘/’I HHAYKIOHH.

[ToTok BeKTOpa MArHUTHOW UHAYKLIHH.
OJC nnaykuun. 3akoH

AJIEKTpOMarHuTHOM UHAyKIuu dapases.

Buxpesoe snektpuueckoe nosie. Toku
dyko.

OJIC uHayKIMY B IPOBOIHUKE,
JIBUKYIIEMCS] B OJJHOPOJHOM
MarHUTHOM MOJIE.

[TpaBuno Jlenna.

NuayxtuBHOCTH. KaTyiika
MHJIYKTUBHOCTH B LIETIH TOCTOSTHHOTO
ToKa. SBnenune camonnaykuuu. IJ1C
CaMOMHAYKITUU.

DHeprusi MarHuTHOTO MOJIsI KaTyIIKH

C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOIECCHI:
WHIYKIIMOHHAS [1€Yb, COJICHOU/I, 3a1[UTa
OT DJICKTPU3ALIMU TEJI IPU JBUKECHUU
B MarHuTHOM I10JI€ 3eMJIn

[IpoBenenue uccaeqoBaHus
3aBUCUMOCTEH (PU3NIECKUX BEJTUIHH U
OIBITOB I10 TPOBEPKE MPEIITOKEHHON
TUIOTE3bI IPU U3YUCHHUH SIBICHUS
AIIEKTPOMArHUTHON MHTYKIIUH.
OmnpeneneHne UHTYKIUA BUXPEBOTO
MarHUTHOTO MOJIS.

Omnpenenenre adCOOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMYHMH.
OneHka rpaHul NOTrPEMIHOCTEN.
DKCneprUMEHTAIbHOE U3yUEHUE MPaBUIIa
Jlenna.

HccnenoBanue siBI€HUS CAMOUHIYKIIHH,
3aBucuMocTd J/JC caMOMHIYyKIIUH OT
CKOPOCTH U3MEHEHUSI CUJIBI TOKA B LIETIH.
N3yuenue maieHuss Maraura

B aJIIOMUHUEBOM (MeTHOM) TpyOe.
COopka MoieNIH 3JIEKTPOMArHUTHOTO
re’eparopa.

Peliennie pacy€THbIX 3a/1a4 C IBHO
3aJJaHHON 1 HESIBHO 3aJIaHHOU
(bU3UYECKON MOIETBIO
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C UCIIOJIb30BaAaHHNECM OCHOBHBIX 3aKOHOB 1

dbopmy o TeMe «IIEKTPOMArHUTHAS
WHTY KIS,

Pemienune kauecTBEHHBIX 33124,
TPEOYIOMUX MPUMEHEHUS 3HAHU T

0 TeME «DIJIEKTPOMarHUTHas

WHTY KIS,

OOBsICHEHHE OCHOBHBIX MPHUHITUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, TAKUX
KaK: MHIYKIIMOHHAS MI€4Yb, COJICHOUI,
3a10MTa OT BJIEKTPU3ALUHU TEI

IIPY JBUXKEHUH B MATHUTHOM TIOJIE
3emuin.

Pabota B rpynnax npu o0CykaeHUU
BOIIPOCOB MEXKIPEAMETHOI O XapaKTepa
(Hampumep, o TemMe
«DONEeKTPOMATrHUTHBIE SIBJICHUS

B IIPUPOJIEN)

Hroro no pazaeny 27

Pa3nen 2. KosiebaHusi 1 BOJTHBI

2.1 MexaHndeckne 10 KonebarensHas cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
KOJICOaHHS CBo0OoIHBIC KOJICOAHHS. UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY

["apMoHunyeckue KoaedaHusl.
KunemaTuueckoe U JMHAMHYECKOE
onucaHue. JHEPreTUYECKOoe ONMCaHne
(3aKOH COXpaHEHHUs MEXaHUYECKON

(bu3MYeCKUMU BETUYMHAMU U OIBITOB
I10 ITPOBEPKE NPEMIOAKEHHON TUIIOTE3BI
IpU U3yYeHUH KOJeOaHUN HUTSIHOTO U
MPY>KUHHOTO MasiTHUKOB,
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sHEepruu). BeiBoa TMHaMHUYECKOTO
OTHCaHUs FTAPMOHUYECKHUX KOJIeOaHun
U3 UX DHEPreTUYECKOro U
KMHEMaTHU4ECKOTO ONHCAHMS.
Awmriutyaa u ¢aza konebanuil. Csizb
aMIUTATYbI KOJICOAHUH MCXOTHOM
BEJIMYUHBI C aMIUIUTYIaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

[Tepuon u yactora KoyieOaHMiA.
ITepro MasbIx CBOOOTHBIX KOJICOAHHMIA
MaTeMaTU4YecKoro MasatHuka. [lepuos
CcBOOOIHBIX KOJeOaHUM MPy>KMHHOTO
MAasiTHUKA.

[TonsaTHe 0 3aTyXarImKX KoJieOaHUsIX.
Brinyxnennsie koneOanus. Pe3onanc.
Pe3onancHas kpusas. BausHue
3aTyXaHHUs Ha BUJ pE30HAHCHOM KPUBOM.
ABTOKOIE0aHUSI.

TexHuueckue ycTpoucTaa u
TEXHOJIOTHYECKHE IIPOLIECCHI:
METPOHOM, YacChl, Ka4eJii, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKJEHHBIX U 3aTyXarOIINX
MEXaHUYECKUX KOJICOaHUH.
Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPENTHOCTEN
MU3MEPEeHUI (PU3NUECKUX BEJTMYUHH.
OneHka rpaHul] NOTPEIIHOCTEN.
Hab6mronenue He3aBUCUMOCTH TIEPHOa
MaJibIX KojeOaHuil rpy3a Ha HUTU

OT AMIUTUTYBI.

DKCHepuMEHTaIbHAs IPOBEPKA 3aKOHA
COXpaHEHUs PHEPTUU MPU KOJICOaHUIX
rpy3a Ha Mpy>KUHE.

Hab6nronenue pe3onanca.
Onpenenenue ycioBUN NPUMEHUMOCTH
MOJIEIM MAaTEMATHYECKOI0 MasiTHUKA U
UJI€aJTLHOTO MPYKUHHOTO MasiTHUKA.
Pemenue pacu€THpIxX 3a71a4 ¢ IBHO
3aJaHHOU U HESIBHO 3aJIaHHOU
(bU3nYECKO MOJIEIBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o TeMe «MexaHudecKue
KOJIeOaHuUsD».

Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOIIUX MPUMEHEHUS 3HAHUM

o TeMe «MexaHn4ecKkue KoaeOaHus.
OObsiCHEHUE YCTPOMCTBA U MPUHIIUTIA
JICMCTBUSI METPOHOMaA, YaCOB, KaueJIeH,
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MY3bIKaJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TrexHoorui

pu paboTe ¢ TONOJHUTEITLHBIMHU
HUCTOYHUKAMU UH(MOPMAIIUH IO TEME, UX
KPUTHUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DJIeKTpOMarHUTHBIC
KOJIcOaAHUSA

15

Konebarenbublii KOHTYp. CBOOO HBIC
AIEKTPOMATHUTHBIE KOJICOAHUS

B UJI€aJIbHOM KOJ1€0aTeTbHOM KOHTYDE.
®opwmyiia Tomcona. CBA3b aMILTUTY AbI
3apsiia KOHAEHcAaTopa C aMILIUTyA0U
CWJIBI TOKA B KOJI€OATETbHOM KOHTYpE.
3aKOH COXpAaHEHUS YJHEPTUU

B UJICaJTLHOM KOJIe0aTeTbHOM KOHTY]E.
3aTyXxaromue 3J1EKTPOMarHuTHBIE
KoJieOaHusi. BeiHyX/IeHHBIC
AJIIEKTPOMATHUTHBIE KOJIEOAHUSI.
ITepemeHHbIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JIEUCTBYIOIEE 3HAUYEHUE CUJIBI TOKA U
HaIPSHKEHUS TP Pa3InyHON Gpopme
3aBUCUMOCTH MIEPEMEHHOI0 TOKa

OT BPEMEHH.

CunycounanbHbIi TEPEMEHHBIN TOK.
Pe3ucrop, KOHAEHCATOP U KaTylIKa
WHIYKTUBHOCTH B 1IN

[IpoBeneHrEe KOCBEHHBIX U3MEPEHNUM U
HCCJICIOBAHUS 3aBUCUMOCTEH
(bU3NYECKUX BEIMYHMH MPU U3YUCHUHU
AJIEKTPOMArHUTHBIX KOJIeOaHUH U TeTneit
IIEPEMEHHOTO TOKA.

OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
HU3MEpPEHUN PU3NUYECKUX BEJIMUHH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
N3ydeHune ycTporcTBa v IPUHIIUIIA
nercTBus Tpancdopmaropa.
HaGmro1enue a1eKTpoMarHuTHOTO
pe30oHaHca.

N3ydeHue ociumuiorpaMmm
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.
Pemenune pacu€THpIX 3a71a4 € IBHO
3aJlaHHOM U HESIBHO 3aJITaHHON
buznyecKoit MoaeINbIo

C UCITOJIb30BaHNEM OCHOBHBIX 3aKOHOB 1
dbopMmy1 1o TeMe «IIEKTPOMArHUTHbHIC
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CHUHYCOMJAJIbHOIO EPEMEHHOTO TOKA.
Pe3onanc TokoB. Pesonanc
HaIPSKEHNUM.

W neanbHblil TpaHchopmaTop.
[IpousBoacTBo, nepenava u
noTpeOIeHHE IIEKTPUUECKON SHEPTHUH.
DKOJIOTUYECKUE PUCKU

MIPU IPOU3BOJACTBE AIEKTPOIHEPTHUH.
Kynberypa ucnons3oBanus
ANEKTPOIHEPTHH B ITOBCEIHEBHOM
KU3HU.

TexHuyeckue ycTponcTa u
TEXHOJIOTHUYECKHUE MPOLECCHI:
AJIEKTPUYECKUIN 3BOHOK, TEHEPATOP
IIEPEMEHHOT'0 TOKA, TUHUU
ANEKTpoIepeaay

KOJIeOaHUsD).

Pemenvie kauecTBEHHBIX 33714,
TPeOYIOIUX TPUMEHEHUS 3HAHU N

0 TeMe «DJIEKTPOMarHuTHbIE
KOJIeOaHUs.

CpaBHEHHE MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJICOAHMIA.
OOBsICHEHUE YCTPONCTBA M TIPUHITUIIA
JENUCTBUS PJICKTPUIECKOTO 3BOHKA,
reHeparopa nepeMeHHOT0 TOKa, TUHUHN
AIIEKTpOIepeaay.

Onpenenenue ycioBUH NPUMEHUMOCTH
MOJIEJIH UCaIbHOTO KOJIe0aTeIbHOTO
KOHTYpa.

AHanu3 U OlleHKa MMOCIEACTBUN
UCITI0JIb30BAHUS PA3JIMYHBIX CIIOCOOOB
IIPOU3BOJICTBA IJIEKTPOIHEPTUU

C MO3ULIHAN YKOJTOTUYECKOU
0e301acHOCTH; IPEACTABICHUI

0 PaLMOHATILHOM MPUPOIOTIOIb30BAHUH
(B TIpo1Iecce MOATOTOBKH COOOIICHH,
BBITIOJIHEHU TPYTITIOBBIX MTPOEKTOB)

23

Mexanunueckue u
AJIEKTPOMArHUTHbHIC
BOJTHBI

10

MexaHu4ecKkue BOJIHBI, YCIOBUS UX
pactpoctpaHeHnus. [lonepeunbie u
IIPOJI0JIbHBIE BOJIHBL. Ilepro, ckopocTh
pPacrpOCTpaHEHUS U JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6mronenue oOpazoBanus u
pacrnpocTpaHeHHs ONEPEYHBIX

¥ TTPOJIOJIEHBIX BOJIH, OTPayKCHHUS U
npeIoMIICHUs, HHTep(EepeHIINN

U TU(PaKIIUU MEXaHUIECKUX BOJIH,
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OTpa)keHue, NPeJIOMIICHHE,
uHTepepeHIus U AUPPaKIIHsL.

3ByK. CKOpOCTh 3ByKa. | pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3ByKa.
[ITyMoBOE€ 3arpsAA3HEHUE OKPYKAIOIIEU
CpE/IbL.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS
U3IIy4YEeHUS] DJIIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTaIms BEKTOpOB

B+, E°, u—B MEKTPOMArHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpaxxeHue, MpeJIoOMIICHHE,
noJisipu3aIus, HTeppepeHnus u
mudpakiys.

[IIkaia 37€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_II/IHBI PaaruoOCBA3U U TCIICBUACHUS.

Pagnomokamnus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXKaroLEen Cpeibl.

TexHuyeckue ycTporcTa u
MIPAKTUYECKOE IPUMEHEHUE:
MY3bIKAJIbHbIE HHCTPYMEHTBI, pajap,
PaIuONPUEMHHUK, TEIEBU30D, AaHTEHHA,
tenedoH, CBYU-neub, ynbTpa3BykoBas
JMArHOCTUKA B TEXHUKE U MEIULIUHE

aKyCTHUYECKOTO PE30HAHCA, CBSI3H
TPOMKOCTH 3BYKa U BBICOTBI TOHA

C aMILTUTYAOM U 4acTOTOMN KoJeOaHuH.
HN3yueHue CBOMCTB yJIbTPa3ByKa U €ro
IIPUMEHEHUS.

Hccnenosanue cBONCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
MIPEIIOMIICHUE, TOJISIPU3aLKs,
nudpaxiys, “tHTEppEepeHITns.
Ob6napy>xeHue nHppaKpacHOro u
yIbTPahHOIETOBOTO U3ITYUECHHM.
CpaBHEHME MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenne ycaoBUd NPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOU BOJIHBI.
Pemienre kaueCTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHEHUS 3HAHU T

1o TeMe «MexaHnyeckue u
3JIEKTPOMArHUTHBIE BOJIHBDY.
N3y4yeHne napaMeTpoB 3ByKOBOM
BOJIHBI.

N3ydeHue pacripoCcTpaHEHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OO0bscHEHHUE YCTPOUCTBA U IPUHIIUIIA
JICUCTBHS MY3bIKAIBHBIX MHCTPYMEHTOB,
pazapa, paIuonpuEMHHKA, TEIEBA30DA,
aHTeHHbI, Tenepona, CBU-neuwn.

66




OOBsiCHEHHE YJIbTPa3ByKOBOM
JMArHOCTHKH B TEXHUKE M MEJIMIIMHE.
Hcnons3oBanue IT-TrexHoorui

pu paboTe ¢ TONOJHUTEITLHBIMHU
HUCTOYHUKAMU UH(OPMAIIUU TI0 TEME,
UX KPUTUYECKUH aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHan3 ¥ OIleHKa MOCJICICTBUI
IITyMOBOTO Y 3JIEKTPOMArHuTHOTO
3arpsA3HEHUs OKPYKAOLIEN CpeJibl

C IIO3UILINI DKOJIOTHYECKOMN
0e30MacHOCTH; MPECTaBICHUIN

0 palMOHaILHOM MPHUPOIOIOIBL30BAHNUN
(B po1iecce moJAr0TOBKKU COOOIIIEHUIH,
BBITIOJTHEHUHU TPYTIOBBIX TPOEKTOB)

24

OnTuka

25

IIpssMonMHENHOE pacIpOCTPAaHEHHE

CBETA B OAHOPOAHOM cpene. JIyd cBera.

To4eUyHbIN UCTOYHHK CBETA.
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHHUS
cgeta. [locTtpoenue nzobpakeHui

B IJI0cKOM 3epkaine. Cpepruueckue
3epKaJa.

[Ipenomnenue cBeTa. 3aKOHBI
npesioMJIeHus cBeTa. AOCOTIOTHBIM
MOKa3aTelb MPEJIOMIICHUSI.
OTHOCHUTENbHBIN MOKA3aTENhb
npenomiieHust. [locTOSTHCTBO 4aCTOThI

Habaronenne onTHYECKUX SIBJICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPEHU,
HCCJICJIOBAHUS 3aBUCUMOCTEM
(U3UYECKUX BEIIMYUH U OTBITOB

T10 MPOBEPKE MPETI0KEHHONU TUTIOTE3BI
MIPU U3YUYEHUH SIBJICHUU MTPETOMIICHUS
CBETa Ha rpaHUIIEC pa3Jiesia IByX Cpe,
MIPEJIOMIICHHS CBETa B cOOMparoIieit u
paccenBarollei JIMH3aX, BOJTHOBBIX
CBOMCTB CBETA.

HaOGmroieHue nmoaHoro BHyTPEHHETO
OTpaXXE€HMs1, U3YUYECHHUE MOJICTN
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CBETA U COOTHOUIEHUE JUIMH BOJIH
IIPU [IEPEX0JI€ MOHOXPOMATUYECKOTO
CBETA uepe3 rpaHully pasziesia JByX
ONTHYECKHUX CPEX.

Xon myyen B mpusme. Jlucnepcus cBeTa.
CnoxxHbIN cocTaB 0emoro ceera. LIBer.
[TotHOE BHYTPEHHEE OTPAKEHUE.
IIpenenpHbIN yroia NOJIHOTO
BHYTPEHHETO OTPaKECHHSI.
Cobuparoniye u pacceMBarOIINE JIUH3BI.
Tonkas nmnH3a. POKyCHOE PacCTOsIHUE U
ONTHYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTD (DOKYCHOTO PACCTOSHUS
TOHKOU c(pepruueckoii TUH3BI OT €€
Ir€OMETPUU U OTHOCUTEIIBHOTO
MTOKA3aTeIs MPETOMIICHUSL.

@®opmyJia TOHKOU JIUH3BI. Y BEJIUYECHUE,
JABAEMOE JINH30M.

XoJ iayda, MPOLIEAIEro JIMH3Y 10/
MIPOU3BOJIbHBIM YIJIOM K €€ IJITaBHOU
ontuueckou ocu. [loctpoenue
M300paXKeHUM TOYKU U OTPe3Ka MPSAMOii
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH33X U UX CUCTEMAaX.

OnTrueckue npudopsl. Pazpemarormas
COoCOOHOCTH. [ '1a3 Kak onTuyeckas
cUcTeMa.

CBETOBOJIA.

[Tomryuenue n300paxeHus B cUCTEME
U3 IUIOCKOT0 3€pKaja U JINH3bI,

B CHUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHHe TENECKOTUUECKUX
CUCTEM.

N3ydenue nossipusannu CBETa,
OTPaXEHHOI'0 OT ITIOBEPXHOCTHU
JIVJIEKTPUKA, U3YUCHUE
UHTEPPEPEHIINH JTA3EPHOTO U3TYUEHUS
Ha JIBYX LIEJISIX.

[Tonmy4denue criekTpa u3Jry4eHus
CBETOJIMO/A IIPU TTOMOILH
TU(PpaKIIMOHHON PEIIETKH.

Pemrenue pacu€THbIX 3a/1a4 € ABHO
3aJITaHHOM U HEABHO 3aJaHHOU
bu3HYecKoil MOJENbIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «OnTHKay.

Peuienne kauecTBEHHBIX 3324,
TPeOYIOIUX TPUMEHEHUS 3HAHU N

1o TeMe «OnTukay.

[TocTpoeHue u pacuéT u300paKeHuM,
CO3/1aBa€MbIX IUIOCKHAM 3€pPKaJIOM,
TOHKOM JIMH30M.

Ornpenenenue ycloBHil IPUMEHUMOCTH
MOJEIN TOHKOM JIMH3bL; TPAHUIL]

68




[Ipenens npUMEHUMOCTH
TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Untepdepenius
cBeTa. KorepeHTHbIE UCTOUYHHKH.

VY caoBus HAOMIOAEHUS MAKCUMYMOB U
MUHUMYMOB B UHTEP(HEPEHITMOHHOM
KapTHHE OT JIBYX KOT€PEHTHBIX
HMCTOYHUKOB. [ [puMepsI Kilaccuuecknx
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakius ceera. [{udpaximonnas
pemérka. Y clioBre HAOIIOACHUS
IJIABHBIX MAKCUMYMOB MPH TTaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIMOHHYIO PEHIETKY.
[Tonmsapu3zanus ceera.

TexHuyeckue yCTpoucTBa U
TEXHOJOTUYECKHUE MPOIIECCHI: OUKH,
Jymna, nepuckor, ¢poToanmapar,
MHUKPOCKOII, TPOEKIIMOHHBIN anmnapar,
MPOCBETIICHUE ONTUKHU, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA

IPUMEHUMOCTH T€OMETPUUECKOIM
OITHKH.

OO0BsicHeHHE 0COOCHHOCTEH TPOTEKAHMS
ONTUYECKUX SIBICHUN: HHTEp(DepeHIIH,
T PaKIIK, TUCTIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHeHUE YCTPONUCTBA U MPUHIUIIA
JENUCTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
¢doroanmnapara, MUKpOCKOIIA,
IPOEKIMOHHOIO anmnapara,
TU(PaKIIMOHHOMN PEeIIETKH, BOJOKOHHON
OIITUKHU.

OO0bsicHEHUE TTPOCBETICHUS ONTUKHU.
Pabora B rpynmax npu o0CyXIeHUU
BOIPOCOB MEKITPEIMETHOTO XapaKkTepa
(manpumep, o Teme «CBETOBbBIE
SIBJICHUS B TIPUPOJICH )

Hroro no pazgeny

60

Paznen 3. OcHOBBI cielIUAIBLHOM TEOPUH OTHOCUTENbHOCTH (nasee - CTO)

3.1

OCHOBEI
CIIEeIUATILHON TEOpUH
OTHOCHUTEJILHOCTH

5

['paHu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM
MexaHUKHU. [locTynaTel cienuaibHOU
TEOPHUH OTHOCUTEIILHOCTH.
[IpocTpanCTBEHHO-BPEMEHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHHUIN
MMITYJIbCA U SHEPTUU PEIATUBUCTCKUX
yactull (1o poTtorpadusim TpeKoB
3apsKEHHBIX YaCTHUI] B MATHUTHOM
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untepBal. [IpeobpazoBanus Jlopenia.
YcnoBre NPUYNHHOCTH.
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpaleHue
JUTWHBL.

DHeprus ¥ UMIYJIbC PEIATUBUCTCKON
YaCTHULBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTHULIBl. DHEPTUS
MTOKOSI.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIlyTHUKOBBIE IPUEMHUKHU, YCKOPUTEIIN

oJe).

AHanu3 1 onucanue PU3NIECKUX
SIBJICHUI C HCIIOJIb30BaHUEM ITOCTYJIaTOB
CHELMATbHOM TEOPUU OTHOCUTEIHHOCTH.
OObsicHeHHEe PUHIIHIA ACHCTBUS

CIIy THHUKOBBIX TPUEMHUKOB,
YCKOpUTENEH 3apsSKEHHBIX YACTHII

3apSYKEHHBIX YaCTHUL]

Hroro no pazaeny 5

Paznen 4. KBanToBasi pusuk

4.1 KopmyckynspHo- 15 PaBHOBECHOE TEIIOBOE U3TTyYECHUE IIpoBeneHrne KOCBEHHBIX U3MEPEHU,
BOJIHOBOM JyaJIN3M (u3my4yeHue aOCOOTHO YEPHOTO TENA). | UCCIEAOBAHMS 3aBUCUMOCTEN MEXKITY

3akoH cMmenieHus: Buna. ['unoresa
[1nanka o0 KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.
dotorddext. OnbiThl A.I'. CToseToBa.
3akonbl poTodddekra. YpaBHeHue
Oiinmreina st pororddexra.
«KpacHas rpanuna» gororddexra.
JlaBiieHre cBeTa (B 4aCTHOCTH,
JaBJICHHE CBETa HA aOCOJIOTHO

bu3MYeCKUMHU BeTUYMHAMU

IIpu U3ydeHuu siBiieHus pororddexra.
Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIIbHBIX OTPEIIHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMYHKH.
OneHka rpaHul] NOTrPEIIHOCTEN.
Pemenne pacu€THbIX 3a/1a4 € SIBHO
3aJaHHOM 1 HESIBHO 3aJaHHOU
buznyecKoil MOAEIBIO
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MOTJIONIAFOIITYIO U AOCOTIOTHO
OTPAXKAIOULYIO MOBEPXHOCTH). ONBITHI
I1.H. JIeGenena.

BomnnoBbie cBolicTBa yacTHIl. BOJIHBI
ne bpoiui. [Inuna BosiHsl ae bpoia n
pa3Mepbl 001aCTH JIOKATU3AIAH
IBIKYLIEHCSA YaCTULIBI.
KopryckyiapHO-BOTHOBOM AyaJIU3M.

Hudpakuus 3JIeKTpOHOB Ha KpUCTaJIax.

Crnenudurika u3mepeHnii B MUKpOMHUPE.
CooTHOIlIEHUS HEOTTPEAETEHHOCTEN
[eiizenbepra.

TexHnuyecKkne yCTporucTBa 1
TEXHOJIOTUYECKHUE MPOIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
(dhoToaaTYMK, TYHHEIbHBIA MUKPOCKOII,
COJIHEUHas1 OaTapesi, CBETOUO/T

C UCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBIICHUS.

Pelienne kauecTBEeHHBIX 3aj1a4,
TPEeOYIOIUX TPUMEHEHUS 3HAHU N

1o Teme «KBaHTOBBIE SIBICHUS.
OmnpenenenHue yCiaoBUM IPUMEHUMOCTH
KBaHTOBOM MOJIEJIA CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C HUCIOJIb30BaHUEM YypaBHEHUS
Onnmreina A potorddekra,
IMPUHIUIIA COOTHOIICHUM
HeomnpeaenéuHoctu [eiizendepra.
OObsicHeHHE IPUHLIUIIA ACHCTBUS
CIIEKTpOMETpa, PoTO3IEMEHTA,
doroaaTunka, TYHHEIBHOTO
MHUKPOCKOIIa, COJIHEUHOU OaTapeu,
CBETOJINO/IA.

Hcnons3zoBanue IT-rexHonornii

pu paboTe ¢ TONOJTHUTEIbHBIMU
UCTOYHUKaMU HH()OPMAIIHH 110 TEME,
X KPUTUYECKUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

OnBITHI TTO HCCJICTOBAHNUTO CTPOCHU A
aToMa. HJIaHCTapHaH MOJCJIb aTOMa

Pezepdopna.
[Toctynatsl bopa. M3ny4denue u

OrnpeneneHue IIUHbBI BOJIHBI Ja3€pPHOTO
W3JTYyUYEHHUS.

HaGmronenue muHeyaThix CIIeKTPOB.
HccnenoBanue ciekTpa pa3pekeHHOTO
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norjoiieHue GOTOHOB MPH MEePEXoie
aToMa C OJIHOTO YPOBHSI SJHEPTUH

Ha JPYTOW.

Bungpl ciektpoB. CiekTp ypoBHEM
SHEPruM aTomMa BOJAOPO/a.
CHoHTaHHOE U BBIHYKJIEHHOE
u3nyuyeHue ceta. Jlazep.
TexHuuecKkue yCTpoucTBa u
TEXHOJIOTUYECKHUE ITPOLECCHI:
CIIEKTPAIbHBIN aHATU3 (CIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
nocTostHHON PunOepra.

N3yyenue ycTponcTBa U AEUCTBUSA
CUYETYMKA HOHU3UPYIOIIUX YACTHIL.
OrnpeneneHue ycaoBUd NPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OObsicHEHUE PHUHIINIA TCHCTBUS
CIIEKTPOCKOIIA, J1a3epa, KBAHTOBOT'O
KOMITbEOTEPA.

AHaJIN3 KBAaHTOBBIX MPOIECCOB

Ha OCHOBE IEPBOT0 U BTOPOTO
nocTyJsiatoB bopa

43

du3uKa aTOMHOTO
anpa u
AJIEMEHTapHBIX
YaCTHI]

Hyxnonnas Mmonens spa ['elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M30Tomnsl.
PanuoaktuBHOCTh. Anb(ha-pacna.
DJIeKTPOHHBIN 1 TO3UTPOHHBIHN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paAuOaKTUBHOTO pacraja.
PaanoakTuBHBIE U30TOIBI B IPUPOJE.
CBolicTBa MOHU3UPYIOIIETO U3ITyYECHHUS.
BnusiHue paagnoakTUBHOCTHY Ha KUBBIE
opranu3mbl. EcrecTBeHHbIH (poH
n3nyyenus. Jlozumerpus.

DHeprus CBsI3M HyKJIOHOB B SIIpE.
Anepnsie cwibl. JledhekT Macchl sapa.
S nepHbie peakuuu. JleneHne u CUHTE3

[IpoBenenne usmMepeHuit
paaroaKkTUBHOTO (OHA

C UCTIOJIH30BAHUEM JIOZUMETPA U
WCCJICIOBAHNE TPEKOB YaCTHI]

(o roToBbIM (hoTorpadusim).
N3yuenune noraomneHus OeTa-4acTuil
ATFOMUHHIEM.

Omnpenenenre ycIoBUi IPUMEHUMOCTH
MOJIEJIA ATOMHOTO Si/pa.

AHaM3 U ONTMCaHue SAIECPHBIX PeaKITuit
C MCTIOJIb30BAHUEM ITOHSATHH MacCOBOE
YHUCJIO U 3apsf AApa, SHEPTHUS CBSI3U

spa, 3aKOHOB COXpaHEHHWs 3apsna,

MaCCOBOI'O YMCJIa U SHEPTUH B ANCPHBIX
pCaKluAX, 3aKOHA paJHOAKTUBHOI'O
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sanep. SAnepusie peaktopsl. [IpoOaeMbl
YIIPABIIIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUS
SAIEPHON DHEPIETUKH.

MeToabl pEruCTpali U UCCIIEN0BAHUS
3JIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIEC B3aUMOJCHUCTBUS.
bapuonbl, ME30HBI U JIENTOHBL.
[IpeacraBnenne o CraHmapTHOM
Mozenu. KBapk-rirooHHas MOJEIb
aZpOHOB.

®dwu3suka 3a npenenamu CtangapTHON
Mozenu. TémHas MaTepusi U TEMHAs
SHEPrusl.

EnuncTBO (hu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpoucTBa u
TEXHOJIOTUYECKHUE MPOLECCHI: TOZUMETD,
KaMepa BuiibCoHa, iiepHbIA PEAKTOD,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAs
O60M0a, MarHUTHO-PE30HAHCHAS
TomMorpadus

pacmana.

OObsicHEHUE TPUHITUTIA JCHCTBUS
JO3UMETpa, kKaMepbl BunbcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHON 00MOBI, MATHUTHO-
pe30oHaHCHOM ToMorpadum.

AHanu3 1 oIleHKa BIUSHHUS
PaIOAKTUBHOCTH HA KUBHIE
OpTaHU3MBbI, a TAKKE TTOCIICICTBUN
pa3BUTHUS SACPHOU SHEPTETUKHU

C TIO3UIUI KOJIOTUYECKOM
0e30IacHOCTH; IPEACTABICHUI

0 paIMoHaILHOM MPHUPOIOIIOIB30BaHUN
(B mporiecce moArOTOBKU COOOIIEHUH,
BBITIOJIHEHUS TPYIIIIOBBIX MPOCKTORB)

Hroro no pazgeny

25

Pa3znen 5. DiemMeHTHI aCTPOH

OMHUHU U ACTPOPUUKU

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpo(u3uKu

12

Drarbl pa3BUTHS aCTPOHOMUM.
[TpuknagHOE 1 MUPOBO33PEHUYCCKOE
3Ha4YC€HHUE aCTpOHOMHH. [ [puMeHNMOCTH
3aKOHOB (PU3UKH 151 OOBICHEHUS

Habmaronenue 38€31H0r0 HEDA
HEBOOPYKEHHBIM TIJ1a30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
TIPYIIOKEHUH JIJIST OTIPEICTICHUS
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MPUPOJIBI KOCMHUYECKUX OOBEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienoBanuii. CoBpeMEHHbIE
ONTUYECKHUE TEIICCKOIBI,
paaruoTEIECKOIIbI, BHEATMOC(hepHast
aACTPOHOMMUSL.

Bun 3Bé3aH0r0 HEOa. Co3Be3us, IPKUE
3BE3/1bl, IJIAHETHI, UX BUAUMOE
JIBIDKCHHE.

CoaneuHas cucTeMa.

Connne. CoytHeUHass aKTUBHOCTb.
Hcrounnk sHeprun ConaHua U 3BE37.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
JlnarpamMmma «CHeKTpaJbHBIN KIIAcC —
CBETUMOCTDY. 3BE3bI TJIABHOU
MOCJICOBATEIILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY JIJIs 3BE3]1
IJIaBHOM TTOCJICJOBATEIbHOCTH.
BHyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS

O IPOUCXOKIEHUHU U 3BoJtoIMK CoHIa
U 3BE3J1. DTanbl )KU3HU 3BE3/I.
Muiteunsiii [1yTe — Hama ["anakTuka.
[Tono>xenue u nBrxenue CoyrHIa

B 'anakTuke. TuIbl ragsakTHK.
Pannoranaktvky u kBa3apsl. UEpHbIe
JIBIPBI B SiIpax rajgakTHK.

TT0JIOKEHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aua CeBepHOro noJymapus u
SIPKUE 3BE3IBL.

HaoGmronenue B Teneckorn JIyHbl, IUIaHET,
TYMaHHOCTEW U 3BE3HBIX CKOIJICHUMU.
Yuacrtue B IMCKYCCUU O POJIU
aCTPOHOMHH B COBPEMEHHON KapTUHE
MHPA, B IPAKTUYECKON AEATEIILHOCTH
YeJIoBeKa U TAJIbHEIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHM.

[ToaroroBka cooOIIEHNN 0 METOAAX
MOJTYYEHHUS HAYYHBIX ACTPOHOMUYECKUX
3HaHWU, OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUM.

[IpyuMeHEeHnE OCHOBOIIOJIATAOIIUX
ACTPOHOMHMYECKHUX MOHSITHUM, 3aKOHOB U
TEOpUH ISl aHAIU3a U O0BICHEHUS
(U3UIECKHUX MPOLIECCOB, TPOUCXOSAIINX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMaX,

B MEXKTaJJaKTUUECKOM cpesie, IBUKEHUS
HEOECHBIX TEJ, YBOIIOIHNH 3BE3] U
Bcenennoi
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Bcenennas. Pacimupenne Beenennou.
3akoH Xa060mna. Paz0eranue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
W3JIyYCHHUE.

MaciiraOHast cTpykTypa BeeneHHoM.
MeraranakTuka.

Hepeménnpie mpo0aeMbl aCTPOHOMHHU

Hroro no pazaeny 12

Pa3znen 6. @Puznueckuii NPaKTUKYM

6.1 duznyecKuii 16 CnocoObI u3mMepeHus Gu3nIecKux [IpoBeneHNE KOCBEHHBIX U3MEPEHU,
MPAKTUKYM BEJIMYUH C HCTIOJIH30BAHUEM WCCJICIOBAHUI 3aBUCUMOCTEN
aHAJIOrOBBIX U IIU(POBBIX (bu3MYeCcKuX BEJIMYMH, IPOBEPKA
HU3MEPUTEILHBIX PUOOPOB U MPEIOKEHHBIX TUIIOTE3 (BHIOOP
KOMITHIOTEPHBIX TATYUKOBBIX CHCTEM. U3 paboT, OMMMCAHHBIX B TEMATUICCKUX
AOGCOJIIOTHBIE U OTHOCUTEIbHBIE paznenax « Y 4eHU4eCKui SKCTIEPUMEHT,
HOTPEUIHOCTH U3MEPEHUH (pu3nueckux | mabopaTopHbIe pabOTHI, MTPAKTHKYM)
BeniuuH. OlIeHKa IpaHuIl
MIOrPENTHOCTEN
Hroro no pazaeny 16
Paznen 7. O00o0maroiee noBropenne
7.1 Cucremaruzaiys u 15 O00011IEHNE U CUCTEMATU3ALUASA VYuyactue B AUCKYCCHH O POJIU (GU3UKU U
0000111eHne coJiep KaHus pa3AesioB Kypca aCTPOHOMHU B PA3IUYHBIX cepax
IPEIMETHOTO «Mexanukay, «MonekyJsapHas pu3uka | JesTeIbHOCTH YEI0BEKa.
COJIepKaHus U OIbITa U TEPMOJUHAMUKAY, [ToaroToBka cooOIIeHUH O MeCTe
NEeATEIbHOCTH, «InexTpoauHamMukay, «Konedbanus u bu3nYecKoi KapTUHBI MUPA B PSTY
IPHOOPETEHHOTO BOJIHBI», «OCHOBBI CIIEIMAJIbHON TEOPUH | COBPEMEHHBIX ITPEACTABICHUN
IIPU U3YUYEHUU Kypca OTHOCUTETHLHOCTH», «KBaHTOBas 0 TIPUPOJIE.
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buzuku 10-11
KJIaCCOB

busuKay, « I7eMEHThl ACTPOHOMUH U
acTpOU3UKI.

Ponb ¢usuku u actpoHOMUN

B DKOHOMHYECKOM, TCXHOJOTMYECKOMH,
COIIMAJILHOM U ATUYECKOU cepax
NEATEIbHOCTH YEJI0OBEKA, POJIb U MECTO
(GU3HUKHN U ACTPOHOMHHU B COBPEMEHHOI
Hay4YHOU KapTUHE MUpPA, 3HAYCHUE
OIMCATEIIbHOM, CUCTEMATU3UPYIOILEH,
O0OBACHUTENHLHON U MPOTHOCTUYECKON
dbyHKIUH QU3NUECKON TEOpUH, POJIb
bu3ndecKkoi Teopuu B GOpMHUPOBAHUU
MpeCcTaBICHUH 0 (GU3NYECKOU KapTUHE
MHpa, MECTO (PU3UIECKON KapTHUHBI
MUpa B 0011IEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUAN
0 Ipupoe

Brinmonnenue y4eOHbIX 3a1aHuil,
JEMOHCTPUPYIOLIUX OCBOEHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢puszuku 10—
11 knaccoB

Hroro no pazaeny 15

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOTPAMME
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