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MNOSACHUTEJIBHASA 3AITMCKA

Pabouas mporpamma mo ¢u3uMKe Ha ypOBHE CpPEAHEro oO0Iero odpazoBaHMs pa3paboTaHa Ha
OCHOBE TIOJIO)KCHHH M TpeOOBaHUM K pe3yJibTaTaM OCBOSHHUS OCHOBHOIM 00pa30BaTebHOMN MTPOTPaMMBl,
npencrasieHHbix B @I'OC COO, a takxe ¢ yu€toMm denepaabHON pabodeil mporpaMMbl BOCOIUTAHUS U
Konnenuuu npenopaBanus ydeOHoro npeamera «®Pusuka» B 00pa3oBaTENbHBIX OpraHU3aLMIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

IIporpamma no ¢usuke ompexenser o0sd3aTenbHOE MPEAMETHOE COJEp)KaHHWe, yCTaHABJIMBAET
PEKOMEHAYEeMYIO MOCJEIOBATEeIbHOCTh M3YYEHHUS TEM U pa3lesioB y4eOHOro mpeamera ¢ y4éTom
MEXIIPEIMETHbIX M BHYTPHUIIPEIMETHBIX CBs3€d, JIOTMKM Y4eOHOro IIpolecca, BO3PACTHBIX
ocoOeHHocTel oOyuaromuxcs. [Iporpamma mo ¢usuke Ia€r mpeacTaBiIeHHE O LENAX, COAEepKaHUHU,
o01eit crpareruy 00yueHus, BOCIIUTAHUS U Pa3BUTH 00yUYarOMIKUXCsl CPEJICTBAMH YU4eOHOTO MpeMeTa
«Du3uka» Ha yriayOosIEHHOM ypOBHE.

Wzyuenne kypca (usuku  yrayOs€HHOrO  ypOBHS — IO3BOJIIET — PEAIM30BaTh  3a/1a4d
poeCCUOHATILHON OpUEHTAllMK, HAIPABJICHO Ha CO3JaHME YCIOBHI [ HPOSBIECHUS CBOMX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH Ka)XIbIM 00Yy4aroUIMMCs, KOTOPbIE HEOOXOJUMBI JIJIst
IIPOAOIDKEHHUsI 00pa3oBaHMs B OpraHU3alMsIX MPO(EecCHOHAIBHOrO 00pa3oBaHMsA 10 PA3IUYHBIM
(U3NKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIHATEHOCTSIM.

B nporpammMe no ¢gusuke onpenenstoTcs IIaHUpyeMble pe3yJbTaThl OCBOEHUS Kypca (GU3UKU Ha
YPOBHE CpeAHEro o0mero o0pa3oBaHUSA: JIMYHOCTHBIC, METAaNpeIMETHBIC, IpeIMETHbIE (Ha
yriyonéHHom ypoBHe). HaydyHo-meromosiornyeckoii OCHOBOM sl pa3paOoTku TpeOoBaHUM K
JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM Pe3yJIbTaTaM 00yUaroLIMXCsl, OCBOMBIIUX IIPOrpaMmy
1o ¢U3MKe Ha YpOBHE CPEAHEro oouero oopa3oBaHus Ha yriIyOJEHHOM YPOBHE, SIBJISETCS CUCTEMHO-
NEeSITeIbHOCTHBIN MOIXO/.

IIporpamma no (pu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha YriayOJIEHHOM YypOBHE, B TOM 4YHCIIE
IIPEMETHBIE PE3YNIbTAThI 10 T01aM O0YUYEeHHUS;

coziep;kanue yueOHoro npeamera «dusuka» 1no rogam o0ydeHus;

TeMaTU4YecKoe MIIaHUPOBAHUE 110 T0/1aM 00yUYEHHS.

[IporpamMMa no ¢u3uke HE CKOBBIBAET TBOPYECKYIO MHMIIMATUBY YUMTENEH M INPEAOCTaBIISIET
BO3MOKHOCTH JUIsSl peau3allii Pa3InYHbIX METOAMYECKHX MOAXOJIOB K INPErnoAaBaHUI0 (U3MKU Ha
yriay0aE€HHOM YPOBHE NP YCIOBUU COXPaHEHMsI 00s13aTeIbHON YacTH COJEpKaHUs Kypca.

du3nka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPUPOABI, BBICTYNAass B KauyecTBE y4eOHOTro
IpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ, B CUCTEMY 3HaHHI 00 OKpYKaloIleM MHpE.
[IkonbHBIA Kypc GU3MKH — CHCTEMOOOPA3YIOMIMN JUIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DHM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH,
Ouosiorueit, ¢usnueckoir reorpaduei n actpoHomuen. lcmonb3oBaHWEe M aKTHBHOE NPUMEHEHUE
(bu3NYECKUX 3HAHUN OMpPENeNNIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI B cdepe
OHEPreTUKH, TPAHCIOpPTa, OCBOCHMSI KOCMOCA, IIOJYy4YEHHS HOBBIX MAaTE€pHAIIOB C 3aJaHHBIMU
cBoiicTtBamu. M3yueHue (puU3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMUPOBAHHME €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa o0ydJaroIerocs, B GOpMUpOBaHUE YMEHUN MTPUMEHATh HAYy4YHbIM METO MO3HAaHUS NpU
BBITIOJTHEHUHM UMH YUEOHBIX HCCIIEI0BaHUM.

B ocHOBY Kypca (pu3MKN Ha ypOBHE CpeTHEr0 00Iero o0pa3oBaHus MOJI0KEH Psill UAeH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hness nmesocTtHocTH. B COOTBETCTBUM C HEW Kype SBISETCS JIOTUYECKM 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pa3lesoB (U3MKH, BKIIOYAET KaK BONPOCHl KJIACCHYECKOHM, Tak H
COBPEMEHHOW (PU3UKH.

Hnes renepanmsaunum. B cooTrBeTcTBUM ¢ Heill marepuan Kypca (U3HKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Begymum B Kypce siBisieTcst pOpMHUpOBaHHE IMPEACTaBIEHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

HUness rymanurapusanmu. EE peanuzanus npeanosaraeT MCHOJIb30BaHUE T'yMaHUTApHOTO
noTeHnrana (pU3NYecKol HayKH, OCMBICIEHUE CBSA3M Pa3BUTHS (DU3MKU C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTUYECKUMU MPOOIEMaMH.



HUnes npuxkiaaaHoii HampasjeHHocTH. Kypc ¢usuku yrimyOnéHHOro ypoBHS Mpeanoiaraet
3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YyUEHHBIX TEOpUi
u 3akoHOB. Ilpm sTOM paccmarpuBaroTCs Ha YpPOBHE OOLIMX MPEACTAaBICHUH M COBPEMEHHBIE
TEXHUYECKHE YCTPOICTBA, M TEXHOJIOTHH.

Hpes »3xojorusanmum peaausyercss IOCPEACTBOM  BBEJCHMS  DIIEMEHTOB  COJEp)KaHUs,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTUEM TEXHUKHU
U TEXHOJOIMH, a Takxke O0OCyXIeHHs MpoOJeM palMOHAIBHOIO IPUPOJOIOIb30BaHUI U
HKOJIOTHYECKOM O€30MacHOCTH.

OcBoeHmne conepkaHHsl IporpamMmbl 1O (GU3UKE IMOCTPOCHO Ha MPUHIMIAX CUCTEMHO-
JesTeIbHOCTHOTO noaxoza. s Gu3uku peanusanus 3TUX NPUHLUIIOB 0a3upyeTcsl Ha NCIOIb30BAHUN
CaMOCTOSITENTLHOTO SKCIIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIoIero (¢akropa yueOHoro mpouecca. Jis
yrIyON€HHOrO  ypoBHA — 3TO CHCTEMa CAaMOCTOSITEJIbHOIO — YYEHHUYECKOro SKCIEePUMEHTA,
BKJTIOYAOIIETO (PPOHTAIBHBIC YUCHHUECKHE OIBITHI IIPU M3YYE€HUH HOBOTO MarepHaia, 1abopaTopHbIe
paboTbl U paboTel mpakThkyma. [Ipy 3TOM BO3MOXHBI J1Ba crocoba peanu3anuu (pu3nyeckoro
NpakTHKyMa. B mepBoM ciyyae mpakTUKyM mpoBoauTcs aubo B konue 10 u 11 xmaccos, mubo mocie
IIEPBOTO U BTOPOrO MOJYrOAMH B KaXKJAOM U3 3TUX KiaccoB. BTopoil cnoco® — 310 uHTerpanus pador
NPaKTHKyMa B CHUCTEMY J1a0OpaTOpHBIX paboT, KOTOpBIE MPOBOMSATCS B MPOLIECCE M3YyUYCHHS pasferna
(remsl). [Ipu 3TOM MoJ1 paboTamMu MPaKTUKyMa IMOHUMAETCS] CAMOCTOSITENIbHOE HCCIIeI0BaHUE, KOTOPOE
MIPOBOMTCS 110 PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BUAA 0€3 MOIMIArOBON HHCTPYKIIHH.

B mnporpamme mno ¢usuke cucrema y4yeHHMUYECKOrOo 3KCIIEPUMEHTa, JabOopaTOpHBIX paboT H
NPaKTUKyMa TPEICTaBlieHa €IWHBIM TepedyHeM. BBpIOOp TeMaTHKH A 3TUX BHJIOB YYEHHYECKHUX
IPAKTUYECKUX pabOT OCYIIECTBIAETCS YYaCTHUKAMH 00pa30BaTENBbHOrO Ipolecca HCXOlIsd U3
0cOOEHHOCTEH TOYpOYHOTO IUIAHMPOBAHWS M OCHAIIEeHWs KaOmHera ¢usuku. Ilpm sTOM
obecrieyrBaeTcs OBJaleHue 00yJaroUMUC] YMEHUSMU IPOBOIUTD MIPSIMbIE U KOCBEHHBIE U3MEPEHUS,
WCCIIC/IOBAHMSI 3aBHCUMOCTEH (M3MYECKMX BEIMYMH M TIOCTAHOBKY OIBITOB TI0 IIPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

Bonbmioe BHUMaHME yAETseTCs PEIICHUIO0 PAacYETHBIX M KaueCTBEHHBIX 3ajad. [lpum sTtom s
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3aJjaudl C SIBHO 3a/laHHON M HESBHO 3aJlaHHOM (u3nyeckoi
MO/IEINBIO, TIO3BOJISIFOIIIME MMPUMEHSATh U3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjerna
Kypca, Tak M HMHTErpUpys NpPUMEHEHHE 3HAHUN M3 pa3HbIX pa3jenoB. 1 KauecTBEHHBIX 3aaay
MIPUOPUTETOM SBIISIOTCS 3a/laHMs HAa OOBICHEHHE/TIpEeICKa3aHNe MPOTeKaHU QU3NIECKUX SBICHUH U
IPOIIECCOB B OKpYKAWOLIEH >XU3HU, TpeOyroliue BblOOpa (GHU3MYECKOM MoJenu i CHUTyaluu
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmMu ®I'OC COO k marepuanibHO-TEXHHUUECKOMY OOeCHeueHHUI0
y4eOHOro mporecca Kype (GU3UKH YrIIyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
JOJDKEH M3Yy4aTbCsl B YCIOBUSX IpPEeIMETHOro kaOuHera. B kaOuHere (U3MKHM JODKHO OBITh
HeoOxouMoe J1abopaTopHOEe 000pyHIOBaHUE ISl BBIIIOJHEHUS YKa3aHHBIX B Iporpamme no (Qusuke
YYCHMUYECKUX OIBITOB, Ja0OPATOPHBIX PabOT M pabOT MpPaKTUKyMa, a TaKXe JEeMOHCTpalMOHHOE
o0opyaoBaHue.

JleMOHCTpallnOHHOEe 000pyAoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHHHMMAJbHOMN
JOCTaTOYHOCTH M OOECIEUNBACT MMOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMe MO (HU3UKE KITFOUEBBIX
JIEMOHCTpAlMi Ui HCCIIEAOBAHUS M3y4aeMbIX SBJIECHMA M MPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTAILHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHUH.

JIaGopaTtopHoe 000OpyAOBaHHE JUIsI YYEHHYECKHX NPAaKTUYECKUX paboT ¢opMmHpyeTcss B BUJE
TEMaTHYECKHX KOMIUIEKTOB U 00ECIIeUnBaETCS B pacuéTe OJHOTO KOMIUIEKTA Ha JIBYX O0YJarOIIuXCs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOro 0OOpYIOBAaHUS JOJKHBI OBITH TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX M IU(PPOBBIX TNPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX 1AOOPATOPHil.

OCHOBHBIMHU 1IeJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

dbopMHUpoBaHHE HHTEpeca M CTpeMJICHHs OOy4aroIluxXcs K HAaydYHOMY M3YYEHHUIO TNPHUPOJIBI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOj€ MO3HAaHHUS M (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;



(GbopMHpOBaHKHE HAYYHOI'O MUPOBO33PEHMS KaK pe3ybTaTa NU3y4E€HUs] OCHOB CTPOCHMS MATEpUU U
(byHIaMEHTaIbHBIX 3aKOHOB (PH3HUKH;

(bopMHpOBaHUE YMEHUN OOBACHATH SIBJICHUS C MCIIOJIB30BaHUEM (PM3NYECKUX 3HAHUM U Hay4YHBIX
JI0Ka3aTeNNbCTB;

(dbopMHpoBaHKUE MPEICTABICHUA O PONM (PU3MKH AT PA3BUTUSA JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE INPEACTaBIECHUII O BO3MOXHBIX cdepax Oyaymedl npodeccuoHaIbHONU JesTEeIbHOCTH,
CBSI3aHHBIX C (PM3UKOM, TOATOTOBKA K JaJbHEUIIEMY 00YUYEHHUIO B 3TOM HAIPaBJICHUH.

JlocTukeHue 3TuX Ieneil obecrneynBaeTcsi pelieHueM CIeAyIOIUX 33434y B MPOLECCe U3yYeHUs
Kypca (pU3MKU Ha YPOBHE CPEAHEro 00I1ero oopa3oBaHusL:

npuoOpeTeHne CUCTEMbI 3HAHUN 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOYAsl MEXAHUKY, MOJIEKYJSIPHYIO (PU3MKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpo(hu3HKH;

(dbopMHpOBaHHE YMEHHUIl NPUMEHATh TEOPETUYECKHUE 3HAHUS M OOBACHEHMs (PU3MUECKHX
SIBJICHUI B IPUPOAE U JJIsl IPUHSATUS MPAKTUIECKUX PEIICHUI B TOBCEAHEBHOM KHU3HH;

OCBOEHHE CIIOCOOOB PELICHUs Pa3IMyYHBIX 33]a4 C SBHO 3aJaHHON (U3MUeCKON MOJENbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3AaHne (PU3NIECKON MOJICNN, aICKBAaTHOM YCIIOBHUSM 3aJ1auH,
B TOM YHCIIE 33j]a4 MHKEHEPHOT'O XapaKTepa;

NMOHMMaHWe (PHU3MUECKUX OCHOB W MPHUHIUIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBIIQJICHUE METOJaMH CaMOCTOSITEIHOTO TUIAHHUPOBAHMUS M TPOBEACHUS  (PU3HUECKUX
SKCHEPUMEHTOB, aHalM3a M HUHTepHperanuu HHGOpMAIMM, OINpPENeJIeHUs JOCTOBEPHOCTHU
MOJTyYEHHOTO Pe3ysIbTara;

CO3/laHMe YyCJIOBUH JJIsl pa3BUTHS YMEHUH IPOEKTHO-UCCIIEOBATENIbCKOM, TBOPYECKOM
NeSTeIbHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCHoHANbHOM NesITeIbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootrBerctBum ¢ TpeboBanusmMu PI'OC COO yriyOn€HHBI YpPOBEHb HM3y4YCHHS YUeOHOTO
npeamera «®dusuka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHMs BBIOMpaeTcs OOy4YarOLIMMMUCH,
TUTAHUPYIOIIUMHU TIPOJIOJDKEHUE 00pa30BaHMUs 1O CIENUATBHOCTAM (U3NKO-TEXHHYECKOTO TIPOQHIIS.

OO1m1ee yncIo YacoB, PEKOMEHJIOBAHHBIX Ui M3y4eHHs] GpU3UKHU (yriayOneHHbIH ypoBeHb) — 340
yacoB: B 10 kiacce — 170 gacoB (5 yacoB B Hezenio), B 11 kimacce — 170 gacoB (5 4acoB B HEZIEIIO).

[Iperyiaraemelii B mporpaMme no (u3Mke nepedeHb J1a0OpaTOpHBIX M MPAKTUYECKHX padboT
SBIISIETCS PEKOMEH/IOBAHHBIM, YUHUTENb JIeJIaeT BEIOOp MpOBeneHHs Ja00paTOPHBIX padOT U OIBITOB C
y4ETOM MHIUBUAYATBHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3neu 1. Hay4unblii MeTo MO3HAHMSA NPHPOABI

®usuka — ¢yHIaMEeHTalbHas Hayka O mnpupoje. HayuHblii MeTOJ MO3HAHUS U METOJbI
uccleIoBaHus (PU3NYECKHX SBICHUI.

DKCIepuMEHT U TeOpus B IIpolecce MMo3HaHus Ipupoibl. Habnonenue 1 3kcnepuMeHT B PU3UKE.

Crioco0b1 n3MepeHns (pu3nYecKux BEIMYMH (aHaJIOTrOBbIE U IU(POBBIE U3MEPUTENBHBIE IPUOOPHI,
KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuit pu3nuecKux BeNUYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue GpU3NUYECKUX SBICHUN U MPOIECCOB (MaTepHalibHas TOUYKa, aOCONIOTHO TBEPIOE
TeNo, uieajdbHas XHUJIKOCTb, HMJEAIbHBIA Ta3, TO4YeyHBbIH 3apsan). I'mnoreza. dusnyeckuil 3aKoH,
IPAaHMIIBI €0 MPUMEHUMOCTH. PU3HUecKast TEOpPUs.

Ponb 1 MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHOIN Hay4YHOU KapTUHBI MUPA, B IPAKTHUECKON
NEeITEILHOCTH JIOICH.

Yuenuueckuti sxcnepumenm, Jla6opam0prle Da60n’Ibl, npakmuKym
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W3mepeHune cuitbl TOKa W HaNpsOKEHHS B IIEMU MOCTOSIHHOTO TOKA TPW TOMOIIM aHAJOTOBBIX W
UG POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1M(ppoBoit mabopaTopueii o ¢puszuke. [Ipumepsl n3mepeHus: GU3NIECKUX BETUINH
IIPU IOMOIIM KOMITBIOTEPHBIX TaTYNKOB.

Pasnen 2. Mexanuka

Tema 1. Kunematuka

Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTcuéra.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTop MaTepuabHON TOYKH, €r0 IPOEKIIMU Ha OCHU CUCTEMBI KOOpJAUHAT. TpaekTopus.

[lepemenienue, CckopocTb (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTb) M YCKOpPEHHE
MarepualbHOM TOYKHM, MX MPOEKIMHM HAa OCH CHCTeMbl KOOpaHuHAT. CIIOXKEHUE MepeMeIeHUud Hu
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M pPABHOYCKOPEHHOE MPSAMOJIMHEMHOE JABUKEHUE. 3aBUCHMOCTb KOOpJUHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTePUAILHON TOYKU OT BPEMEHH U UX TpaduKu.

CBoboaHoe majeHue. Y ckopeHue cBoOOHOro nagenus. [[Buxenue teiaa, OpOIeHHOro Mol yIiioM
K TOPU30HTY. 3aBUCUMOCTb KOOPIUHAT, CKOPOCTH U YCKOPEHHUSI MaT€pPUAIbHON TOYKH OT BPEMEHH U
ux rpaduky.

KpuBonuneiiHoe nBmkeHue. J[BUKEHHE MAaTepHalbHOM TOYKM MO OKPYKHOCTH. YTJIOBAas H
nuHeitHass ckopocth. Ilepmon u yactota oOpamenus. lleHTpocTpemuTenbHOe (HOpManbHOE),
KacaTelbHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHu4ecKkue yCTpoCTBA M TEXHOJIOTMYECKHE IPOLIECChl: CHUIOMETP, IABUKEHUE CHAPSIOB,
[[EMHBIC, IIeCTePEHYATHIC U PEMEHHBIC TTePeIadr, CKOPOCTHBIC JTHU(THI.

JeMoHcTpanyun

Monens cucteMbl 0TCUETa, MIUTFOCTPAlUs KHHEMAaTHYECKUX XapaKTePUCTUK JIBUYKEHUSI.

Crioco0bl uccae0BaHus ABUKCHUH.

Wnmroctpanus npeaenbHOro nepexoaa U i3MepeHrue MTHOBEHHONH CKOPOCTH.

[IpeoOpazoBanue NBIKEHHUI C UCTIOIB30BAHHEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHME MyTel, TPAEKTOPUI, CKOPOCTEH IBMKEHHS OJTHOTO U TOTO K€ TeJla B Pa3HbIX CUCTEMax
oTcuéra.

Vuenuueckuii sxcnepumenm, 1a6opamopnbvie pabonmuvl, NPAKMUKYM

N3ydenne HepaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPeIeTICHIs] MTHOBEHHONH CKOPOCTH.

N3mepenune yckopeHuss NpH NPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBMKEHUU II0 HAKJIOHHOM
MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BpPEMEHH IIPU PaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHHss CBOOOTHOTO TmajeHus (PEKOMEHIOBAHO WCIOIb30BaHUE IHUPPOBOI
nabopaTopun).

W3ydyenune nBMKEHUS Tena, OpPOIIEHHOTO TOPU30HTANbHO. [IpoBepka THUIOTE3bI O MPSMOMA
MPOTIOPIIMOHATFHON 3aBUCHMOCTH MEXY JaTHHOCTHIO MOJIETA W HAYAIBHOW CKOPOCTHIO TEla.

N3ydenne nBuKeHHs TeJa M0 OKPY>KHOCTH C MTOCTOSIHHOM 10 MOy CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH TTepHOAa 00paieHnss KOHMYECKOTO MasiTHUKA OT €Tr0 ITapaMeTpoB.

Tema 2. Jlunamuka

[lepBriii 3akoH Hprorona. MHepumaneHble cucteMbl oTcu€ra. [IpUHUIMII OTHOCUTEIBHOCTH
lNanunes. HenneprimaabHbie cCUCTEMBI OTCUETa (OTIpeIeTICHUE, TIPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1151 MaTepHATbHON TOYKH.
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Tpetuii 3akoH HproTOHA 11711 MaTepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh IPABUTALMOHHON U MHEPTHON MacCCHI.

Cuna tspkecTH. 3aBUCUMOCTb YCKOpPEHHUSI CBOOOJHOIO MaJE€HUS OT BBICOTHI HaJl MOBEPXHOCTHIO
IUIAHETBl U OT Teorpaduyeckoil MUpOThl. JIBKeHHWE HEOSCHBIX TN M WX CIYTHHKOB. 3aKOHBI
Kemnnepa. [lepBast kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS! CKOJBKEHUS U cuia TpeHus mnokos. Kosdduuuent
Tpenus. Cuiga CONPOTUBICHUS NpPHU JABUKEHUU Tela B KUAKOCTH WU raze, €€ 3aBUCUMOCTH OT
CKOPOCTH OTHOCHUTEIHHOTO JBUKECHHUS.

Hasnenue. 'uapocraruueckoe aaBiaenue. Cuia Apxumena.

TexHuueckue yCTpOMCTBA U TEXHOJOTUYECKHE MPOLECCHI:  MOJMUIUIHUKH, JIBUIKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

JeMoHcTpauuun

HaGumtoienne IBYKEHUS TNl B MHEPIHUATBHBIX M HEMHEPIIMATBHBIX CHCTEMaX OTCUETA.

[IpuHIIUIT OTHOCUTEILHOCTH.

Kauenne AByX MWIMHAPOB WK IIAPOB PA3HOW MACCHI C OJMHAKOBBIM YCKOPEHHUEM OTHOCUTEIHHO
HEWHEPIUAIbHON CHCTEMBbI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIONICH MPUIOKEHHBIX K T€Ny CHJI C MIPOU3BEIEHUEM MACChI TeJia Ha €ro
YCKOpPEHUE B MHEPIIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOCHCTBUSA TEI.

N3mepenune macc mo B3auMOACHCTBHIO.

HepecomocTs.

Bec Tena nmpu yckopeHHOM MOAbEME U TIa/ICHUU.

[{eHTpOoOEIKHBIC MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOS, KAYCHUS U CKOJTBKCHHS.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul, NPAKMUKYM

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

ITpoBepka TUMOTE3bl O HE3AaBUCUMOCTH BPEMEHM JABMXKEHHs OpyCKa MO HAKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PaCCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B MPYXHHE U PE3MNHOBOM 00Opaslie,
oT ux aedopmariiu.

W3yueHne IBIMXKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTBIO, IEPEKUHYTO uepe3 JIErkuit OJI0K.

N3mepenue ko3 duirienTa TpeHus Mo BeJIMYUHEe yriaoBoro ko uurenta 3asucumoctu FTp(N).

HccnenoBanue nBHXEHHsS Opycka MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3(h(HUIIMEHTOM
TpPEHHUSL.

W3ydyeHne nBuKEHUs IPpy3a HA BaJLy C TPEHUEM.

Tema 3. Cratuka TBEépaoro reja

AoGcomoTHO TBEpHoe Teno. [locTynmarenbHoe U BpamaTeabHOE ABMKEHUE TBEPAOTO Tena. MoMeHT
CHJIBI OTHOCHUTEIBHO OocH BpauieHus. [Inedo cuibl. CiioxkeHue cuil, NPUIOKEHHBIX K TBEPAOMY TENy.
[leHTp TsKECTH Tema.

YcnoBus paBHOBECUS TBEPAOIO TeA.

YcroitunBoe, HEYCTOMUNBOE, O€3pa3InYHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEWH, CTPOUTEIBHBIN KpaH,
pemeéTyarbie KOHCTPYKIUU.

JleMmoHCTpanuu

VYcnoBus paBHOBECHS.

Bunel paBHOBecHs.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM

HccenenoBanue ycinoBuil paBHOBECU TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.
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N3yueHne ycToiunBOCTH TBEPAOTO TEIA, UMEIOLIETO MJIOLIA b OMOPHI.

Tewma 4. 3akoHBI COXpaHEHMS B MEXAHUK

Nmnynbc MaTepualbHOM TOYKM, CHCTEMbl MaTepHalbHBIX TodeK. LleHTp Macc cuctemsl
MaTepuaIbHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

Hmnynbe cuiibl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT nMmIynbca MarepuaibHON ToukH. IIpencraBieHne o cOXpaHEHMM MOMEHTA MMITYJIbCa B
LEHTPaIbHBIX MOJISX.

PaGora cuibl Ha MajgoM W Ha KOHEYHOM mepememieHuu. ['paduueckoe mpepcraBieHue padOTHI
CHUJIBL.

MOIHOCTh CHIIBL.

Kunernueckast sHeprus MarepuasibHON TOukH. Teopema 00 M3MEHEHHMHM KUHETUYECKOW SHEPTrUu
MAaTepHaIbHON TOUKH.

[loTenumaneHbple U HenoOTeHUUANbHbIE cUibl. [loTeHnnanbHas sueprus. lloreHunanbHas 3Heprus
yapyro  neOpMUPOBaHHOW  TpyxkuHBL  [loTeHIManbHAsT dSHEPrus Tela B OJHOPOJHOM
rpaBUTAlIMOHHOM ToJie. [loTeHnumanpHas 3Heprus Tena B IPABUTAMOHHOM I0JI€ OAHOPOJHOIO Iapa
(BHyTpU U BHE mapa). Bropas kocMuueckast CKOpocTb. TpeThsi KOCMUYECKAsi CKOPOCTb.

CBsi3p paOOTBHl HEMOTEHIIMAIBHBIX CHJ C HM3MEHEHHEM MEXaHMYECKOH SHEpPTrUu CUCTEMbI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnum s uAcanbHOM KUIAKOCTH KakK CIEICTBUE 3aKOHA COXPaHEHHUS
MEXaHUYECKON IHEPTUU.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: IBUKEHHUE PAKET, BOLOMET, KOIEp,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

JlemoHCTpanuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaxkTnBHOE NBMKEHUE.

H3mMepeHne MOIHOCTH CUJIBI.

N3menenune sHepruu Teaa mpu COBEPIICHUU PabOTHI.

B3anmHbIe npeBpallieHuss KHHETUHYECKOW U NTOTEHIIMAIIbHON SHEPTU MPU AEHUCTBUMU HA TEJIO CUJIbI
TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu npu CBOOOIHOM MaICHUU.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE padOThI, MPAKTUKYM

N3mepenne uMmiynbca Tesa o TOpMO3HOMY ITyTH.

N3mepenue cuitbl TITH, CKOPOCTH MOJIETTH DJIEKTPOMOOWIISI 1 MOITHOCTH CHJIBI TSITH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEla C UMITYJIBCOM CHIIBIL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA ITPU YIIPYTOM B3aUMOJICVICTBUH.

N3MepeHre KUHETHYECKOW SHEPTUHU TeJIa 110 TOPMO3ZHOMY ITyTH.

CpaBHeHME H3MEHEHUSI TOTEHIIUAILHON YHEPTUU MIPYKUHBI C pa0OTON CHUITBI TPEHUS.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPH JABMKEHUH Tella TI0 HAKIIOHHOM MIIOCKOCTH.

Paspnen 3. MoaekyasipHasi QU3MKa ¥ TEPMOAUHAMMKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU

OcHOBHBIE TIOJIOKEHHST MOJIeKysipHO-KuHeTnYeckor Teopun (MKT), ux ombiTHOe 060CHOBaHUE.
Huddys3us. bpoyHOBckoe ABMKEHHE. XapaKTep IBUKCHHS W B3aUMOJICHCTBHUS YaCTHUI[ BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIKOCTEH M TBEPABIX T M OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE
3TUX Mojeneil. Macca u pa3Mepsl MoJiekyn (aTomoB). KonuuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u criocoOs! €€ n3mepenus. [llkana remnepatyp Llenbcus.

Mogenps HuAEaIbHOTO ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUM: YaCTULBI ras3a JBHIKYTCA
XA0TUYECKHU U HE B3aUMOJICUCTBYIOT JIPYT C IPYTOM.



l'azoBbie 3akoHbl. YpaBHeHHe MenaeneeBa—Kmaneiipona. AOGcomtoTHas Temmeparypa (Imkaia
temniepatyp KenbBuna). 3akon [lanpTona. WM3ompouecchl B HACAIBHOM Tra3e € MOCTOSHHBIM
KOJMYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBlieHrne U30MPOIIECCOB: H30TEpMa, U30X0pa, u300apa.

CBsi3p MEXIy JAABICHHUEM M CpeIHEH KHHETHMUYECKOH SHEeprued IMOCTyNaTEeIbHOIO TEIJIOBOIO
IBUKEHUSI MOJIEKYJ HJeajJbHOro ra3a (OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-KMHETHYECKONH TEOpHH
UJICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMIEpaTypbl TEPMOIMHAMUYECKONW CHCTEMBI CO CPEIHEH KHHETHYECKOU
SHEPruel MOCTYINATEIbHOr0 TEMJIOBOIO IBUKEHUS €€ YaCTUL.

TexHuyeckue ycTpoHCTBa M TEXHOJOTMYECKHE MPOLIECCHl: TEPMOMETP, OapoOMeTp, MOIydeHHE
HaHOMaTepHaJoB.

JlemoHCTpanuu

Mopenu 1BUKEHHUS YaCTHULl BELLIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddyszus sxuarocteit.

Mogens onbita LlTepHa.

[IpuTsxkeHne MOJEKyII.

Mojenu KpUCTAINTAYECKUX PEIIETOK.

Habnronenune u ncciiegoBaHne H30IpOIIECCOB.

Y4eHnuecKkui HIKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

HccnenoBanue mporecca YCTAaHOBJIEHHSI TEIJIOBOIO pPAaBHOBECHSI INPU TEINIOOOMEHE MEXIy
ropsiaeil ¥ XoJI0qHOM BOJOM.

W3yuenne  M30TEPMHUYECKOTO  Mpouecca  (PEeKOMEHIOBAHO  HCIIOJIB30BaHHE  IHU(POBOIA
1ab0paToOpUH).

N3ydenue n30XopHOTro mnpouecca.

N3ydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSL.

Tema 2. Tepmoaunamuka. TemioBbie MallIMHbI

Tepmonunamuueckass (TJZ) cuctema. 3amaHuie BHEIIHUX YCJIOBHH M7l TEPMOJAMHAMUYECKOM
cucteMbl. BHemHue u BHyTpeHHUE mapameTpbl. llapameTpbl TepMOIMHAMUYECKOW CHUCTEMBI Kak
CpeHHME 3HAYCHUS BEJTMYHH, OMUCHIBAIONINX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepMoamHamuku. (CaMONpou3BOJbHAs peJakcalus TEepMOJAUHAMHYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenb uaeanbHOrO ra3a B TEPMOAMHAMUKE — CUCTEMAa YpaBHEHUW: ypaBHeHHEe MeHneneeBa—
Kitaneiipona u BelpakeHue JUIsl BHYTPEHHEN SHEPIUH. Y CIIOBHSI IPUMEHUMOCTH 3TOM MOJEIIN: HU3Kasi
KOHIIEHTpAllMs YaCTHll, BBICOKHE TeMIIepaTypbl. BolpaxkeHue /uisi BHyTPEHHEN SHEPruu OJHOATOMHOTO
MJIeaIbHOTO Tas3a.

KBazucrarnueckue u HeCTaTHUYECKUE TPOLIECCHI.

DOneMeHTapHasi paboTa B TepMoanHamMuke. Berancienue pabotsl 1mo rpaduky mpoiiecca Ha pV-
arpaMme.

Temonepenada kak crocod M3MEHEHHS] BHYTPEHHEH SHEPTUH TEPMOJIUHAMUYECKON CUCTEMBI 0€3
coBepiieHust paboTel. KoHBEKIIHS, TEMIONPOBOIHOCTbD, U3ITyUEHUE.

KomnuectBo Temnorsl. TermmoéMKoCTh Tena. YAenbHas U MOJSpPHAs TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maliepa. YaenbHas TEIUIOTa CTrOpaHUsl TOIUIMBA. Pacyér konudecTBa TEIUIOTHI MPHU
terionepenaye. [lonstue 06 aquadarHom mpoiiecce.

[TepBsiii 3aK0H TepMoaAuHAMUKU. BHyTpeHHss sHeprus. KonmndecTBo TEIOTH U paboTa Kak Mephbl
W3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOINHAMUYECKONW CHCTEMBI.

Bropoil 3akoH TepMOAMHAMUKHU JJIsI PAaBHOBECHBIX MPOILIECCOB: Y€pe3 3aJaHHOE PaBHOBECHOE
COCTOSIHME€ TEPMOJMHAMHYECKON CHCTEMBI TPOXOAWT €IWHCTBeHHas anuabara. AOCOIIOTHAs
TeMmIeparypa.

BTtopoii 3aKk0H TepMOAMHAMUKY JIJIsi HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO TEPEIaTh TEIUIOTY
oT 0Oojee XONOMHOTO Tena K Oonee Harperomy 0e3 kommnencauuu (Kmaysuyc). HeoOGpatumoctsb
MIPUPOTHBIX MPOIIECCOB.



[Tpunine! geiictBus TemnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenune KII/. Iukn Kapho.

OKOJIOTMYECKUE AaCHEeKThl MCIOJb30BaHUS TEIUIOBBIX JBUrarenei. TemioBoe 3arpsi3HEHHE
OKpY>KaroIlEH Cpeibl.

TexHuueckue yCTpoOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: XOJOAWJIBHHMK, KOHIMIMOHED,
JU3ENIbHBIA U KapOIOpaTOpHBINA JBUraTENH, MapoBas TypOUHA, MOJyYE€HHUE CBEPXHU3KUX TEMIEpartyp,
YTWIM3alUs  «TEIUIOBBIX» OTXOJOB C  MCIHOJb30BaHUEM TEIUIOBOIO  HAcoca,  yTUIU3AIUs
OMOOPraHMYECKOT0 TOILIMBA JIJIsl BRIPAOOTKH «TETIOBOWY H AIEKTPOIHEPTHUH.

JeMoHcTpanuuun

N3menenue TemmnepaTypsl IpU aInadaTHuECKOM PaCIIMPEHUU.

Bo3nymHoe orauso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEH S3HEPTHH.

HccnenoBanue aquabaTHoOro mporecca.

KommnbrorepHbie MOIEH TETUIOBBIX JIBUTATENCH.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

WccnenoBanue aguabaTHoro mpouecca.

N3yueHune B3aMMOCBSI3H SHEPTUU MEKMOJIEKYISIPHOTO B3aUMOJEHCTBUS U TEMIEPATYPhI KUIICHUS
KUJIKOCTEH.

Tewma 3. Arperatnblie coctosiHUs BemiecTBa. Da3oBbie nepexoibl

[TapooOpazoBanue u KoHeHCanus. VicnapeHne u KutieHue. Y IelibHas TEIUIoTa mapooopa3oBaHusl.

Haceimiennsle 1 HeHachbllleHHblE Hapbl. KaduecTBeHHass 3aBUCHMMOCTb IUIOTHOCTH U JIABJICHMS
HACBIIIIEHHOTO TIapa OT TEMIIepaTypbl, WX HE3aBUCHMOCTh OT O00BEMa HACKHIIIEHHOTO Iapa.
3aBUCHUMOCTb TEMIIEPATypPbl KUTIEHUS OT JaBJICHUS B KUIAKOCTH.

BnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTb.

Teépmoe Teno. Kpucramimueckue u amopduble Teraa. AHU30TPONUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u kpucraumM3anus. Y aesibHas TermioTa miasienus. Cyoaumanus.

Hedopmaruu TBEpAOro tena. Pactskenue n cxarue. Cnsur. Moaynes FOnra. Ipenen ynpyrux
nedopmariuii.

TemnnmoBoe pacuipeHue >KUAKOCTEH W TBEPABIX Tel, O0BEMHOE M JIMHEMHOE pacIIupeHHe.
AHrapMOHH3M TETUIOBBIX KOJIEOaHMI YacTHI] BEIIECTBA KaK MPUYMHA TETJIOBOTO PaCIIMpeHus Ten (Ha
KaueCTBEHHOM YpPOBHE).

[IpeoOpa3oBanue sHEprUM B Pa3oBbIX MEepexoax.

VYpaBHeHHE TEMI0OBOTO OanaHca.

[ToBepxHocTHOe HaTspkeHue. KoapduumneHT MnoBepXHOCTHOTO HaTskeHus. KanumispHbie
sBJeHUs. J{aBieHue 1o MCKpUBIEHHON IMIOBEPXHOCTHIO )KUAKOCTH. Popmyna Jlammnaca.

TexHuU4ecKkue yCTpONCTBA W TEXHOJIOTMUECKHE MPOLECCHI: KUIAKWE KPUCTAJUIBI, COBPEMEHHBIC
MaTrepHuabl.

JleMoHCTpanuu

TeruoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX TapOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenne critbl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBanue.

Kanunnsapuseie siBienus.

Mopenu HeHBPIOTOHOBCKOM JKHIKOCTH.

CriocoObl U3MepEeHUs BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunst nedopmaruii.

Hab6mronenne mansix aedopmaruii.



Y4eHHYeCKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThl, NPAKTHKYM

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

N3Mepenne yienbHOM TEIUIOTHI TIJIaBJICHHS JIbJA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OLIEHKA MacChl MapOB B IOMEILCHUH.

N3mepenue ko3 puirieHTa moBepXHOCTHOTO HATSIKEHUSI.

Nsamepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeopMaIii pE3MHOBOTO 00pasiia OT MPHIOKEHHON K HEMY CHIIBI.

Paznen 4. DnexkrpoagunamMuka

Tema 1. DnekTpuyeckoe mnojue

DnekTpu3anus Tell U e€ MposiBIeHU. DIEKTPUUYECKUM 3apsa. J(Ba BUAA 3JIEKTPUUYECKUX 3aPSI0B.
[IpoBOIHUKHN, IUAAEKTPUKA M MOJYHPOBOAHUKH. DJIEMEHTAPHBIM JJICKTPUUYECKUU 3apsia. 3aKoH
COXpaHEHUs AIEKTPUUECKOTO 3apsia.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onexrpuueckoe nojie. Ero gelictBue Ha 3J€KTPUUECKUE 3apsIbl.

Hanpsokénnocts  anextpuueckoro  moist.  [lpoOubrit  3apsa.  JluHum — HampspKEHHOCTH
ANEKTpUYECKOro 1nosst. OJHOPOIHOE IEKTPUUECKOE TOJIE.

[loTeHManbHOCTh  BJIEKTPOCTATUYECKOrO MOJs. Pa3HOCTh MOTEHLMANOB W  HAIpPSKEHUE.
[ToTenumanpHas HEpPrusi 3apsiga B dJEKTpocTaTHUeckoMm Tmosie. [loTeHunman 3aeKTpoCcTaTH4ecKoro
noJisg. CBsI3p HANPSKEHHOCTH TMOJSI U PA3HOCTU MOTEHIMANIOB JAJSl 3JEKTPOCTATHYECKOro MoJs (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHUUMI cynepno3uuu 3JIEKTPUUECKUX MOJIEH.

ITone Toueunoro 3apsma. llonme paBHOMepHO 3apstkeHHOW cdeprl. [lome paBHOMEpPHO
3apsHKEHHOTO 1Mo 00BhEMY miapa. [lome paBHOMEpHO 3apsKeHHOW OeCKOHeuHOU miockocTu. KapTuHbl
JINHUI HaNpsKEHHOCTH 3THUX IMOJIEH U SKBUINOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsAJI0B.

JIMDIEeKTPUKHU B 3JIEKTPOCTATUUECKOM ToJie. [uanexTpuieckas MpOHUIIAeMOCTh BEIIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh INIOCKOIO KOHJIEHCATOPA.

[TapamtensHOE coeqnHeHnE KOHIeHcaTopoB. [lociaenoBarenbHOe COEIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>KeHUE 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUYECKOM TI0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHUE MPOLECCHI: 3JIEKTPOCKOIN, SIEKTPOMETD,
AJIEKTPOCTATUUECKAsT 3allluTa, 3a3€MJICHHE DJIEKTPONpPHOOPOB, KOHJEHCATOPHI, TeHeparop Ban e
I'paada.

JlemoHCTpanuu

YCTpoUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

DIEeKTPUUYECKOE T0JIE 3apsKEHHBIX IIIAPUKOB.

DIEeKTpUYECKOe MOJIEe JBYX 3apsKEHHBIX TUIACTHH.

Mopens snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOHMKY B 3IEKTPUUECKOM IOJIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpolCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh D3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOMIAAHW TUIACTHH, PACCTOSHHS
MEXIy HUMH U TU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

DHEprust AIEKTPUIECKOTO MOJIs 3apsHXKEHHOT0 KOHJIEHCATOPA.

3apsiika U pa3psiika KOHIeHcaTopa 4epe3 pe3ucTop.

Y4yeHnueckuii IKCIIEPUMEHT, JIa00paTopHble pad0Thl, MPAKTUKYM

OrueHka cui B3auMOICHCTBUS 3apsKEHHBIX TEll.

HaGmronenne mpeBpamieHus >HEPTUU  3apsHKEHHOTO KOHJEHCATOpa B DHEPTHIO  HW3IIYUCHHS
CBETOAMO/1A.

N3yuenne mpoTekaHus TOKa B LIETIH, COACPIKAIIECH KOHISHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMANOB (HAMPSKEHHUs) MPU IOCIEI0BATEILHOM COEAMHEHUH
KOHJICHCAaTOPOB.
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HccnenoBanue paspsiga KOHAEHCATOPA Yepe3 PE3UCTOp.

Tema 2. [IoCTOSHHBIN 2IEKTPUUECKUNA TOK

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBus CymecTBOBaHMS IOCTOSTHHOTO 3JIEKTpUYECKOro Toka. Mcrounnku toka. Hanpsbxkenne U
uJdJIC &.

3axon OMa 11 yyacTKa LEenu.

DIIEeKTpUYECKOe COPOTUBIIEHUE. 3ABUCUMOCTb CONPOTUBIIEHUSI OJHOPOAHOIO IPOBOJHUKA OT €T0
JUIMHBI U IJIOLIAU TIOIIEPEYHOr0 CEYCHHUs. Y IETIbHOE CONIPOTUBIICHUE BELIECTBA.

[locnenoBarenpHOE, NapajyIebHOE, CMEIIAHHOE  COEJUHEHUE  MPOBOJHMKOB.  Pacuér
pa3BeTBIEHHBIX MEeKTpHuecKux nenei. [Ipasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akon xoymns—JIenmna.

MOMHOCTB 27EKTPUYECKOT0 TOKA. TerioBast MOLHOCTb, BbIAEIAEMAs HA PE3UCTOPE.

OJIC m BHYTpEHHEE CONPOTHBICHHE HCTOYHHMKA TOKa. 3akoH Oma i MOJHOW (3aMKHYTOM)
IIEKTPUYECKON Lenu. MOIHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMBbIKaHUE.

KonneHcarop B ienu mocTOSIHHOTO TOKA.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJIBTMETpP, peOCTar,
CUETUHK BIICKTPUUECKOU SHEPTUU.

JlemoHCTpanuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

HccenenoBanue 3aBUCMMOCTH CWIIBI TOKA OT HAIPSDKEHUS IS pE3UCTOPA, JIAMIIBI HAKAIIMBAaHUS U
CBETOAMO/1A.

3aBUCUMOCTD CONPOTHUBIICHUS LIMIUHAPUUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOLIAINA TONEPEYHOTO
CEYEHMS U MaTepHaa.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIICHHUS IIPU TOCTOSTHHOM HaIIPSKEHUU.

[Ipssmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO 3JEMEHTAa U OLIEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

CniocoObI coeTMHEHUST ICTOYHUKOB Toka, DJIC Oarapei.

HccenenoBanue pasHOCTH MOTEHIAAIOB MEX Y IIOJIFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

Y4YeHn4eCKnH IKCIIEPUMEHT, JIA00paTOpHbIe PAa00Thl, IPAKTHKYM

HccenenoBanue CMEMIaHHOTO COEIMHEHHUSI PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBICHUS ITPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIS JIaMITbl HAKAJIMBaHUS.

VYBenn4eHue npejena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONMPOTHUBIICHNS UCTOYHUKA TOKA.

Uccnenoanmne 3aBucumoct JDJ[C ranbBaHUYECKOro 3J€MEHTa OT BpPEMEHU HIpPH KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIAAIOB MEX Y IOJFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH TIOJI€3HON MOLTHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3IMyHBIX cpeaax

OnexTpuueckas INPOBOJUMOCTb PA3IUYHBIX BELIECTB. JJIEKTPOHHAs IPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHHUSI METAJIJIOB OT TeMIiepaTrypbl. CBEpXIPOBOIUMOCTb.

DnexTpuuecKkui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS POBOJIMMOCTD MOITYIPOBOAHUKOB. CBoiicTBa p—N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJIHMTAX. DJIEKTPOJIUTHYECKAS JTUCCOMALUS. DIEKTPOIU3. 3aKOHbI
Dapazest U1l 2IEKTPOIU3A.

DNEeKTpUYECKH TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOSTEIbHBIN pa3psia. Pasnuunble TUIIBI
CaMOCTOSITENILHOTO paspsaaa. Monnus. [lnasma.

TexHuueckue yCTpoOHCTBA M NPAKTUYECKOE NMPUMEHEHHE: Ta30pa3psiHbIE JaMIIbl, 3JIEKTPOHHO-
nydyeBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: IHOA, TPAH3UCTOP, (OTOAUON, CBETOAMOM,
rajibBaHuKa, papuHUPOBAHUE MEJIU, BHIIIJIAaBKA aTFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHS.

JleMoHCTpanuu

3aBUCHUMOCTh COIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
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[IpoBOAMMOCTB 31EKTPOIUTOB.

3akoHbl anekTponnsza Dapases.

HckpoBoii pa3psia 1 NpOBOJUMOCTh BO31yXa.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB U MOTYIPOBOAHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

YdeHnuecKkuii IKCIIEPUMEHT, Ja0opaTopHbIe pad0Thl, IPAKTHUKYM

Habmonenue anekrposnusa.

N3mepenue 3apsaia 0OJHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHHS TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

PuU3NYECKUN IPAKTUKYM

CrocoOpl u3MepeHus: (PU3MYECKHX BEIMYMH C HCHOJB30BAHHWEM AaHAJIOTOBBIX M IU(POBBIX
WU3MEPUTENIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIC W OTHOCHTEILHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauuuH. O1eHKa TpaHuI] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCICIOBAHUN 3aBUCHUMOCTEH (DU3MYECKUX BEIHYMH,
MPOBEpPKa MPEAJIOKEHHBIX THUIOTe3 (BbIOOp M3 pPaldOT, OMMCAHHBIX B TEMAaTUYECKUX paslienax
«YYCHUYECKHI IKCIIEPUMEHT, J1a00paTOPHBIC PaOOTHI, TPAKTHKYM) ).

MexnpeaMeTHbIE CBSI3U

Wzyuenne kypca ¢usuku yrayOmn€HHoro ypoBHsS B 10 kjacce OCYIIECTBISIETCS € YYETOM
COJIEP>KATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

MexnpeaMeTHbIe NOHATHUSA, CBA3AHHBIE C U3YYEHHMEM METOJIOB HAy4YHOI'O IO3HAHMS: SIBJICHUE,
Hay4yHbId (PakT, TUIOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TCOpHs, HAOIIOJCHUE, SKCIICPUMEHT,
MOJICTIUPOBAaHUE, MOJIe]b, HW3MEPEHHE, TOrPEIIHOCTH HW3MEpPEHUl, HW3MEpHUTENbHbIE MPUOOPHI,
udposast 1aboparopus.

Martemaruka: Pemienue cuctembl ypaBHenwid. Jlunelinas ¢yHkius, mapaboina, rumepbona, ux
rpaduKk W CBOWCTBAa. TpuroHoMmerpuueckue (YHKIUU: CHUHYC, KOCHHYC, TAHTEHC, KOTAHTECHC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKLUUU HA OCH KOOPAMHAT, CI0KEHHE
BEKTOPOB.

buonorus: Mmexanudeckoe ABM)KEHUE B KHUBOW Mpupoae, AMPdy3usi, 0CMOC, TEIIO0OMEH JKHUBBIX
OpraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOMIEH Cpellbl, YTHUIN3alHs OMOOPTaHHMYECKOTO TOTUIHBA
JUTS BBIPAOOTKHU «TETIJIOBOWY M DNIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHXKEHUE U KAMUJUIAPHBIC SBICHUS
B MIPUPO/IE, DJIEKTPUUECKHE SIBJICHUS B )KUBOW TIPUPOJIC.

XUMHS: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJI, MOJb BEIIECTBa,
MOJISIpHAsl Macca, TMOJydYeHHe HAaHOMAaTepPHUaoB, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, JKUIKOCTEH H
ra3oB, *XUJKUE KPUCTAJUIbI, SJIEKTPUUECKHE CBOMCTBA METAJIOB, HJIEKTPOJIUTUYECKAs TUCCOLUAIUS,
raJibBaHUKa, dJIEKTPOHHAST MUKPOCKOITHSI.

I'eorpacdus: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

TexHomorus: mnpeoOpa3oBaHWE IBMIKEHUW C HCIOIB30BAHMEM MEXAaHU3MOB, YU€T CYXOro H
KHUJKOTO TPEHHUS B TEXHUKE, CTATHUECKHE KOHCTPYKUMHU (KPOHIITEHH, pelieTdyarbie KOHCTPYKIIHH),
WCIIOJIH30BaHNUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHUKE (TUPOCKOII, BOJOMET U IPYyTHUe), IBUTATEIH
BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBON XONOMWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHUHU
MOJTYYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
JNEKTPOCTaTUYECKAsT  3all[UTa,  3a3€MJICHHE  JJIEKTPONpPUOOpPOB,  Ta3opa3psiiHbIe  JIAMIIBI,
MTOJTYITPOBOTHUKOBBIE TIPUOOPHI, TaThBaHUKA.

11 KIIACC

Pa3nen 4. DiieKTpoaAMHAMUKA

Tema 4. MarauTtHoe noJie

B3anmopeiicTBrEe MOCTOSHHBIX MarHUTOB M MPOBOJHUKOB € TOKOM. MarnutHoe mnojie. Bektop
MarHuTHOM MHAYKUMH. [[puHIMI Cynepno3ullui MarHUTHBIX Mosiei. JIMHuM MarHUTHOM MHTYKLIUH.

MarsauTHoe Mmojie TPOBOJHUKA C TOKOM (TIPSIMOTO TMPOBOJHHUKA, KATYIIKA U KPYTOBOTO BHTKA).
OmneIT Opcrena.

Cuna Amriepa, e€ HampaBJICHUE U MOYJIb.
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Cuna JlopeHna, e€ HampaBjieHUE WM MOIYJb. [[BMKeHUE 3apsHKEHHOM YacTHIBI B OJHOPOIHOM
MarHuTHoM noJjie. Pabora cuier JlopeHiia.

MaruuTHOe noJie B Beuiectse. DeppoMarHeTuk, mapa- U THaMarHeTUKH.

TexHuueckue ycTpoHMCTBa M TEXHOJOTHYECKHE MPOIECChl: MMPUMEHEHNE MOCTOSHHBIX MarHUTOB,
AJICKTPOMArHUTOB, TECTEP-MYJbTUMETP, JJICKTPOJABHUTaTeab SKOOM, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHII.

JeMoHcTpauuu

Kaptuna nuHWI WHAYKIMA MarHATHOTO TOJIS TOJOCOBOTO U IMOAKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaptuna nuHMII MarHMTHOW MHAYKIMU MOJS JJIMHHOTO MNPSIMOIO MPOBOJHHMKA U 3aMKHYTOTO
KOJIBIICBOT'O MPOBOJIHUKA, KATYIIIKH C TOKOM.

B3anmoaeiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHila Ha HOHBI DJIEKTPOJIUTA.

Hab:mroenre ABMYKEHHUS ITyYKa 3JICKTPOHOB B MATHUTHOM IT0JIE.

[TpuHIUIT IEHCTBUS AIECKTPOU3MEPUTEIHHOTO MPUOOpa MarHUTOICKTPUUECKON CHCTEMBI.

Y4eHHUECKUN IKCIIEPUMEHT, JIJA0OpATOPHBIC PA0OTHI, MPAKTUKYM

HccnegoBanre MarHMTHOTO OIS HOCTOSHHBIX MarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnepnoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3smepenne cuinbl Amnepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ompesenenre MarHMTHOM MHAYKIIMM HA OCHOBE MU3MEPEHHUS CHIIBI AMIiepa.

Tema 5. DnekTpoMarHuTHast UHIYKIIUS

SBneHue 3NeKTPOMarHuTHOM MHAYKIMHU. [IoTOK BekTOpa MarHuTHOW MHAYKIMH. D/]C uHIyKIuu.
3akoH anekTpoMarHuTHON nHAykuun dapanes. Buxpeoe snekrpuueckoe none. Toku Dyko.

OJ1C uHAYKIMHY B IPOBOJHUKE, TBIKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM II0JI€.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTymika MHAYKTUBHOCTH B 1IETIH TTOCTOSTHHOTO TOKA. SIBIeHWE CaMOWHIYKIIHH.
O/J1C camouHayKIIMH.

DHeprusi MarHUTHOTO TOJISt KATYIIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTHYECKHE TPOLECChl: HHAYKIIMOHHAS TIe€4Yb, COJICHOM],
3alllUTa OT JIEKTPU3ALUH TEJ NIPU ABUKEHUU B MATHUTHOM T0JI€ 3EMJIH.

JlemoHCTpanuu

HalGmronenue siBIeHUs 3JEKTPOMArHUTHOW WHTYKITUH.

Uccnenosanue 3apucumoct IJ1C MHIYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

[IpaBuno Jlenua.

[Tamenne MarauTa B aIIOMUHUEBOM (METHOI) TpyOe.

SIBrieHrEe CaMOMHTYKIINH.

Uccnenopanue 3apucumoctr DJIC caMOMHAYKIIUU OT CKOPOCTH M3MEHEHHMSI CHIIBI TOKA B TIETTH.

Y4eHnuecKuil HIKCIIEPUMEHT, JIa0opaTOpHbIE PaOOTHI, MPAKTUKYM

UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHYKITHH.

Onpenenenne HHAYKIIUA BUXPEBOIO MATHUTHOTO MOJIS.

UccnenoBanue siBIeHUS CAaMOUHYKITUN.

COopka Mo/ienH 2NIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Kosiedanusi 1 BOJHBI

Tema 1. Mexannueckue KoJicOaHUs

Komnebarensuas cucrema. CBoOOIHEBIE KOJIEOAHMS.

I'apmonnueckne koseOaHus. KuHeMaTnyeckoe W JUHAMHUYECKOE ONHCAaHUE. DHEPreTHYECKOEe
omucaHue (3aKOH COXPAaHEHHS MEXaHWYeCKOW JHepruu). BBIBOI JMHAMHUYECKOTO OIHUCAHMS
TapMOHHYECKHUX KOJIEOaHUI U3 X YHEPTeTUYECKOTO M KHHEMATUYECKOTO OMUCAHUSI.
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Amvmuiutyna u ¢asza konebGaHuid. CBsA3b aMIUIMTYIbl KOJEOAHWM WMCXOAHOW BEJIMYMHBI C
aMILUIUTYyJIaMH KoJieOaHui €€ CKOPOCTH U YCKOPCHHS.

Ilepuon m wyactora koneOanuit. Ilepron mambix CBOOOAHBIX KOJIEOAHWA MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX KOJIeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonstTe o 3aryxaromux kojebaHusax. BoinyxneHHble konebanus. Pezonanc. Pe3onancHas
KpuBas. BiusHue 3aTyXaHus Ha BUJl Pe30HAHCHOW KPUBOM. ABTOKOIEOaHUS.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, Yachl, Kayelw,
MY3BIKQJIBHBIE HHCTPYMEHTHI, ceficmorpad.

JemoncTpanuu

3anuch KoaebaTeabHOro ABUKECHHUS.

HabumoieHne He3aBUCHMOCTH MIEPHOJIa MAJIBIX KOJIEOaHHH rpy3a HA HUTH OT aMILTUTY/IbL.

HccnenoBanmne 3aTyxarounmx KojieOaHWHW M 3aBUCHUMOCTH TEpHoAa CBOOOJHBIX KOJeOaHUW OT
COMPOTHUBIICHUS.

UccnenoBanme konebaHui Trpy3a Ha MacCHUBHOW TMpyKHMHE ¢ 1elblo  (OPMUPOBAHUA
MPEJICTaBICHHUI 00 UCaIbHON MOJIENIN IPY)KHHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUU IIPU KojieOaHUsX rpy3a Ha MpYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHHIA.

Habmonenue pe3onanca.

YyeHn4ecKuii SKCIEPUMEHT, JJaOOpaTOPHBIE padOThI, TPAKTUKYM

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPY>KMHHOTO MasiTHUKOB.

N3yuenune 3aKk0HOB IBM>KCHUS Tela B X0/1€ KoJIeOaHUM Ha yIIPyroM IMoJIBECe.

N3yueHune NBUKEHUSA HUTSHOTO MAsITHUKA.

[TpeoOpazoBaHue YHEPTUH B MPYKUHHOM MAsTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMINX KOIeOaHUil.

HccnenoBanne BEIHYKICHHBIX KOJICOAHHIA.

Tema 2. DnekTpoMarHuTHbIE KOJIEOaHUS

Konebarenbupiii  koHTYp. CBOOOAHBIE OSJIEKTPOMAarHUTHBIE KOJIEOAHHUS B UJICATHLHOM
konebaTenbHOM KoHType. @Dopmyna Tomcona. CBs3p aMIIUTYABl 3apsia KOHIEHcCATOpa C
aMIUTUTY/I0N CHJIBI TOKA B KOJI€OATeTbHOM KOHTYDE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYPE.

3aTyxaromue JIeKTPOMarHuTHhIE KoJeOanus. BoIHYKIEHHBIE 2JIEKTPOMarHUTHBIE KOJICOaHuUS.

[lepemeHHbIll TOK. MOIIHOCTh MEPEMEHHOrO0 TOKAa. AMIUIMTYJHOE M ACHCTBYIOLIEE 3HAUYCHHE
CWJIBI TOKA W HATIPSKEHUS TP Pa3IndHOM (OpMe 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHH.

CunHyconaalbHbIA IEPEMEHHBIN TOK. Pe3nctop, KOHAEHCATOp M KaTylIKa MHAYKTUBHOCTHU B LIETIH
CHUHYCOUJIAJILHOTO TIEPEMEHHOTO ToKa. Pe3oHanc TokoB. Pe3oHaHC HanpshKEeHUH.

Wneanbuslii Tpancdopmatop. [Ipon3BoacTBo, nepeaaya u noTpediIeHne AIeKTPUIECKO YHEPTUH.

DKOJIOTHYECKUE PHUCKH TIpH TPOU3BOJCTBE dJEKTpodHepruu. KynbTypa uCMoNb30BaHUA
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

TexHU4ecKue yCTpONCTBA M TEXHOJOTUUYECKHE MPOIECCHI: DJIEKTPUUECKHI 3BOHOK, T'€HEPATOP
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOonepeaay.

JleMoHCTpanuu

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTB YaCTOTHI CBOOOTHBIX KOJICOAHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OcmorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHU.

['enepaTop He3aTyXaroMMX 3JIEKTPOMATHUTHBIX KOJIEOaHUH.

Mopaenb 37eKTpOMarHuTHOrO reHepaTopa.

BriHyX/1€HHBIE CHHYCOHMTAJIbHBIE KOJICOAHMS.

Pe3ucrop, karymika HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mnpum mociaenoBaTeNbHOM COSAWMHEHUW PE3UCTOpA, KATYIIKH HWHAYKTUBHOCTH H
KOH/JIEHCATOopA.

VYCTpoiCTBO U IPUHITUIT ACHCTBUS TpaHChOopMaTopa.

Mopenb TUHUU 3IEKTpOIIepeaayn.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM
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Nzyuenune Tpanchopmaropa.

HccnegoBanue nepeMeHHOTO TOKA Yepe3 MOCIeI0BATENbHO COSAMHEHHBIE KOHACHCATOP, KaTYIIKY
U PE3UCTOP.

Habnronenue 371eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanudeckue 1 3J1€KTPOMAarHUTHBIE BOJIHbI

MexaHnyeckue BOJIHBI, YCIOBHS HMX pacrnpocTpaHeHus. [lonmepedHble W IPOJOJIBbHBIE BOJIHBIL.
Ilepron, ckOpocTh pacrpocTpaHEHUs W AJuHA BOJHBL. CBONCTBA MEXAHMYECKHX BOJIH: OTPAXKEHUE,
npesnomiieHue, HHTephepeHns U AUPpaKius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

IITymoBOE 3arpss3HEHUE OKPYKAIOIIECH CPEbI.

ONEeKTPOMarHuTHbIE BOJIHBL. Y CIIOBUS M3JIyYEHHs] JJIEKTPOMATHUTHBIX BOJH. B3auMmHas
opueHTaiys BeKTopoB E,” B,”” v B 2JIEKTPOMAarHMTHON BOJIHE.

CBo¥iCTBa AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPETIOMIICHUE, TTOJISpU3ausi, THTePHEPSHIIHS ’
nudpakius.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paiuoOCBs3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPE/Ibl.

TexHuueckue yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI, pajap,
paauonpuéMHUK, TEJIEBU30pP, aHTeHHA, TenedoH, CBY-neub, yabTpa3ByKOBasi AUarHOCTUKA B TEXHUKE
U MEJULMHE.

JeMoHcTpaunun

O6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

KoneOmronieecs Te10 Kak UCTOUHUK 3BYKa.

3aBHCUMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHIH.

Habnronenue oTpaxeHus U MPeToMIICHAS MEXaHUUECKUX BOJIH.

Ha6monenue nntepdepeHny u AUPpakiuy MEXaHUYeCKUX BOJH.

AKYCTHYECKUI PE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM KOJIeOaHUH.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIIOMJIEHUE, MOJIApU3alus,
I pakus, UHTepPEepeHLus.

ObnapyxeHue HHPPAKPaCHOTO U YITPAPHOIETOBOTO U3TYUCHHIA.

Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIE PA0OTHI, MPAKTUKYM

N3ydenne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUs: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tewma 4. Ontuka

IIpssMonHENHOE PACIPOCTPAHEHUE CBETA B OAHOPOAHOMU cpene. JIydu cBera. ToueyHblii HCTOUHUK
CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nM300pakeHUH B TIJIOCKOM 3epKaje.
Cdepuueckue 3epkana.

[Ipenomiienne cBera. 3aKOHBI TpEJIOMIICHHUS CBeTa. AOCOMIOTHBIM TOKAa3aTelnb MPETOMIICHUSI.
OTHOcHTeNbHBIN MTOKa3aTedb npenomiieHus. [IocTOSHCTBO 4YacTOTHI CBETa M COOTHOIIEHUE JUIUH BOJIH
IIPY NIEPEX0I€ MOHOXPOMATHUECKOT O CBETA UEPE3 TPAHUILY pa3/iesa IByX ONTHUYECKHUX CPE.

Xon nydeit B npusme. Jucnepcust ceera. CioxHbINA cocTaB 6enoro cseta. LIBer.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yroi moaHOro BHyTPEHHET0 OTPaKEHHUSL.

Cobwuparoriue U paccewBaronie JUH3bL. ToHKas nuH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas
CHJIa TOHKOW JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO PACCTOSHUS TOHKOW CQEpUYECKON ITHH3BI OT e€
re€OMETPUH U OTHOCUTENILHOTO MOKAa3aTesl IPeJIoMIICHUS.

dopmyJia TOHKOH JIMH3bL. Y BEIMYEHUE, 1aBAEMOE JINH30M.

Xona nyda, TPOMIENIIETr0 JIMH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOW OCH.
[TocTpoenne n300pakeHUt TOYKH U OTpe3Ka MPSMOM B COOUPAIOIINX U PACCEUBAIONINX JIMH3AX M UX
CUCTEMAX.
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OnTtuueckue npudopskl. Pazpenraromias cnocoOHOCTh. [71a3 Kak onTuyeckas cucTema.

IIpenens TPUMEHUMOCTHA T€OMETPHUUECKON OTITUKH.

BonnoBas ontuka. UnTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOIOJACHHS
MaKCUMyMOB U MHHHMYMOB B WHTEP()EPEHIIMOHHON KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHHKOB.
[Ipumeps! Ki1acCHYeCKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakmus cera. udpakiuonHas pemérka. Y clIoBUe HAOIIOICHUS TTaBHBIX MAaKCUMYMOB TIPH
MaJeHu MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuuyeckue ycTpoHCTBA U TEXHOJIOTMUYECKHE MPOLECCH: OUKH, JIyIa, Mepuckor, (oroamnmapar,
MHUKPOCKOII, MPOCKIIMOHHBIN anmapar, IPOCBETICHUE ONTUKU, BOJOKOHHAS ONTHKA, JU(PPAKIHMOHHAS
peLéTKa.

JeMoHcTpauuu

3aKOHBI OTpaKEHUS CBETA.

HccnenoBanue npesioMiaeHus CBETa.

HaGuroienre moaHOro BHYTPEHHETO oTpakeHust. MoJ1eh CBETOBO/IA.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

UccnenoBanue cBOMCTB M300pakeHUM B JIMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmronenne naTepdepeHnnn cera.

HaOmroneHne [BETOB TOHKUX IUIEHOK.

Hab6monenue aqudpakimum cBeTa.

N3yuenue nudpakiiMOHHON PEIIETKH.

HaGmonenne nudpakiimOHHOTO CIIeKTpa.

Habmronenue aucnepcun cBera.

Habmronenne monsipu3aiyu cBeTa.

[IpuMeHeHue noasporuI0B AJid U3yUYEHUS MEXaHUUECKUX HaAIPSKEHUH.

Y4eHHUECKUN IKCIIEPUMEHT, JIJA0OpATOPHBIC PA0OTHI, MPAKTUKYM

N3mepenne nokazaresns NpeoMIICHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JINH3).

N3mepenne poKyCcHOT0 pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 IJIOCKOTO 3€pKaJia U JINH3HI.

[Tonydyenue n300pakeHus B CUCTEME U3 IBYX JTUH3.

KoHcTpynpoBanue TeneCKONUYeCKUX CUCTEM.

Hab6monenue nudpakuuu, nHTephEepeHIINH U TONSPU3AIIH CBETA.

N3ydeHnue nonspu3anuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nuTepdepeHIuu J1a3epHOro U3IYUYEHUS Ha ABYX LIENSX.

Hab6mronenue qucnepcum.

Habmonenue u uccnenoBanue 1udpakiinoHHOTO CIEKTpA.

N3mepenne 1JMHbI CBETOBOM BOJIHBI.

[Tonydenue cekTpa U3My4yeHUs] CBETOUO 1A TIPU TOMOIIH TU(PAKIIMOHHON PerIETKY.

Paznen 6. OcHOBBI crienMATbHOM TEOPUH OTHOCHUTEILHOCTH

['panuibl MPUMEHUMOCTH KJIACCMYECKOM MexaHuku. llocTynarel cnenuanbHOM — TEOpUH
OTHOCHUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOI uHTepBai. lIpeobpazoBanusi Jlopenma. YcnoBue NpUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ YHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHS IIOKOS.

TexHr4ecKue yCTpoiCTBa U TEXHOJIOTMUYECKUE TPOLIECCHI: CIYTHUKOBBIE TPUEMHUKH, YCKOPUTEIH
3apsOKEHHBIX YaCTHIL.

Y4eHnuecKuil HIKCIIEPUMEHT, JIa0opaTOpHbIE Pa0OTHI, MPAKTUKYM

OnpeneneHre HUMIyJIbCa U DHEPrHMM PEISITUBUCTCKMX dYacTull (mo QororpagusM TpeKkoB
3apsKEHHBIX YaCTULl B MATHUTHOM TIOJIE).

Paszpen 7. KBanToBas pusuka
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Tema 1. KopnyckyisspHO-BOJIHOBOU Iyaan3m

PaBHOBecHOE TeIUIOBOE HM3NIydeHHE (M3ITy4eHHE a0COTIOTHO YEPHOTO Tena). 3aKOH CMEIICHUS
Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

dororpdexr. OmbiTel A.I'. CroneroBa. 3akoHbl (oTodddekra. YpaBHeHHUE DUHIITEHHA IS
dorordpdekra. «Kpachas rpanuna» porodrddexra.

JlaBneHnue cBera (B 4aCTHOCTH, JaBJIEHHWE CBeTa Ha aOCOJIIOTHO MOTJIOIIAOIIYI0 M abCOIIOTHO
OTpaXkarIyro noBepxHocts). OnbiTel [1.H. JIebenena.

BonHoBbie cBolicTBa yactuil. Boaubl ne bpoiinsg. JlinHa BoaHbl ae bpoiins u pasmepsl o0aacTu
JIOKAJIM3alMK JABIKYILEelcs yacTuipl. KopyckynsspHO-BOTHOBOM nyanu3M. [ludpakius 37eKTpOoHOB
Ha KpUCTaJUIaXx.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUST HeonpeaeaeéHnocTen [ elizenoepra.

TexHuyeckue yCTpPOWCTBA W TEXHOJOTHMYECKHE TMPOIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
¢dboToaTUNK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHas: OaTtapesi, CBETOAHO/I.

JeMoHcTpaunu

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanme 3ak0HOB BHENTHETO GoTOd(deEKTa.

HccnenoBanue 3aBUCUMOCTH COTMPOTHUBIICHUS TTOTYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas 6arapes.

YdeHn4ecKkuil SKCTIIEPIMEHT, TabopaTopHbIe paboThI, MPAKTUKYM

Hccnenoanue goropesucropa.

N3mepenue nocrosuHoM I1nanka Ha ocHOBE HcclieoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAIPSIKESHHUSL.

Tewma 2. ®usuka aroma

OnbITHI IO UCCIEAOBAHUIO CTpoeHus aToMa. [nanerapuas moaens atoma Pesepdopna.

[Mocrynater bopa. U3nyuenue u mornomenue (GOTOHOB MPH MEPEXOAE aromMa ¢ OJHOTO YPOBHS
SHEPTUH HA JPYTOM.

Bunel ciektpoB. CiekTp ypoBHEH 3HEprun aToMa Bo0po/a.

CnoHTaHHOE U BBIHYKIEHHOE U31yyeHue ceera. Jlazep.

TexHu4ecKkue yCTpoucTBa U TEXHOJIOTUUECKHE MPOIIECCHI: CIIEKTPaIbHbIN aHau3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMITBIOTED.

JlemoHCTpanuu

Mopaenb onbiTa Pesepdopna.

Habintoienne nuHelyaThIX ClIEKTPOB.

YcTpoicTBO U AeiicTBHE CUETYMKA HOHU3UPYIOIINX YaCTHII.

Ornpenenenue JIMHBI BOJTHBI JTA3€PHOTO U3ITYUYCHHUS.

Y4eHnueckuil HIKCIIEPUMEHT, JIabopaTOpHbIe PadOTHI, MPAKTUKYM

HalGmronenue nuHeiyaToro criekTpa.

UccnegoBanue cnekTpa pa3peKEHHOTO aTOMAapHOrOo BOJOPOJAa W H3MEPEHHE MOCTOSHHOMN
PunGepra.

Tema 3. ®usnka aTOMHOTO S/Ipa U AIEMEHTAPHBIX YACTHII

Hyxnonnas moxens snpa I'elizenoepra—lBanenko. 3apsia sapa. MaccoBoe uucio sgapa. M30Torsl.

PamnoaktuBHOCTE. Anbda-pacnan. ONEKTPOHHBI U TO3UTPOHHBIN Oera-pacman. [amma-
W3JIy4YCHHE.

3aKOH pPagUOAKTHBHOTO pacmaia. PanvoakTuBHble u30TONmBl B mpupoae. CBoiicTBa
MOHU3HPYIONIETO U3TydyeHus. BiusHre painoakTHBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBINH (HOH
u3nydenus. Jlozumerpus.

DHeprus cBA3M HYKJIOHOB B siape. SnepHblie cuibl. JlegexT macchl spa.

SAnepusie peakuuu. JleneHue u cuHTE3 sAep. SpepHbie peakTopbl. [IpoOieMbl ympaBisieMoro
TEPMOSIZICPHOTO CUHTE3a. JIKOJOTUUECKHE ACTIEKTHI PA3BUTHS SIECPHOU SHEPTETUKH.

MeTobI perucTpaluy U UCCIEAOBAHUS SIIEMEHTAPHBIX YaCTHII.
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OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA. bapuoHbl, Me30HBI W JienTOHBL. IlpencraBieHue o
CrannaptHoit Mmojenu. KBapk-riirooHHast MOJIEIb aJpOHOB.

®usuka 3a npeaenamu CtaHaapTHor Mojenu. TéMHas MaTepus U TEMHas SHEPTrusl.

EnunCTBO (hM3Hueckoit KapTHHBI MUpA.

TexHu4eckue ycTpoiCcTBa U TEXHOJIOTMYECKUE ITPOLIECCHI: TO3UMETp, Kamepa BuibCcoHa, s1epHbIii
peaxkTop, TEPMOSIICPHBINA PEaKTOp, aTOMHAst 00M0a, MarHUTHO-PE30HAHCHASI TOMOTrpadus.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe PadOThI, MPAKTUKYM

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCIIOJIB30BAHUEM JI03UMETPA.

N3ydenue norsiomuieHus: 0eTa-4acTUl] aIFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUHU M ACTPOPU3IUKH

Otanbl pa3BuUTUs acTpoHOMuU. [IpukiamHOE M MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMHH.
[TpruMeHNMOCTB 3aKOHOB (PU3UKHU TSI 00BSICHEHUS TPUPOJIBI KOCMUYECKUX 0OBEKTOB.

Meroasl  acTpOHOMHMYECKMX  HcciefoBaHUW. COBpPEMEHHBIE  ONTUYECKHE  TEJIECKOIIbI,
pPaZIMOTENEeCKOITbI, BHEATMOC(EepHast aCTPOHOMHS.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IIIAHETHI, KX BUIUMOE ABH)KECHHUE.

ConneyHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHia v 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [lnarpaMma «CHEKTpaJbHBIM KJIACC — CBETHMOCTBHY.
3BE3/1bl TVIABHOM MOCIENOBATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTB» I 3BE3/ TJIaBHOM
MOCJIeIOBAaTEIbHOCTH.  BHyTpenHee  crpoenue  3BE3A. COBpEMEHHBIC  MPEACTaBICHUS O
MIPOUCXO0XKACHUH U 3BOoLMK COJIHLA U 3BE3/1. DTallbl )KU3HU 3BE3 .

Muneunsiii [lyre — mama I'amaktuka. Ilonoxxenme m nBwkenme Comnma B [amaktuke. Tumbl
rajiakTuk. PanuoranakTiuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa60ma. Paz6eranue ramaktuk. Teopust Bosibmroro
B3pbIBA. PenuKTOBOE M3IIydeHHe.

MacmrabHas ctpykTypa Beenennoit. MeTtaranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yyenndeckue HaOIIOCHUS

HabGmonenus 3BE3qHOr0 HeGa HEBOOPYKEHHBIM TJIA30M C HUCIHOIB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHUN [IJIST OTIPENIeTICHUs TOJIOKEeHHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moymapus 1 sipkue 3BE3/bI.

HaGmronenus B reneckorn JIyHbl, TUIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

DOu3nYecKN MPAKTUKYM

CriocoObl u3MepeHusi (PU3NYECKUX BETUYMH C HCIOIH30BAHMEM aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOTIOTHBIE U OTHOCUTEIbHBIC
MOTPEUTHOCTH U3MepeHuH pu3ndeckux BeauunH. OleHKa TPaHUIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUI, HCCIENOBAaHUN 3aBUCUMOCTEH (PHU3UYECKHX BEIUYUH,
MPOBEPKA TMPEUIOKEHHBIX THUIOTE3 (BBIOOpP M3 paboT, OMHUCAHHBIX B TEMATHYECKUX pas3jenax
«YYeHHUECKHIi IKCTIEPUMEHT, J1a00paTOpHBIE PaOOTHI, TPAKTUKYM)).

O06o061aroniee NOBTOPEeHNE

OO6o0menrne U cucTeMaTH3alusl COACPKaHUS paslenoB Kypca «MexaHukay, «MomekynspHas
¢dbu3MKa U TePMOJAMHAMHKAY, «IJIEKTpoauHaMmuKkay, «Konebanus u BOJIHB, «OCHOBBI CHEIUATHHON
TEOPUU OTHOCUTENLHOCTHY, «KBaHTOBast (hU3HKa», «DIEMEHTHI ACTPOHOMHH U ACTPODUBUKI.

Pons usuku m acTpoHOMHHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMAIBHOW M ITHYECKOUN
chepax NeATENbHOCTH YelOBEKa, POJib U MECTO (U3MKM U aCTPOHOMHH B COBPEMEHHOW HAy4YHOUN
KapTUHE MHpa, 3HaYCHHE ONUCATEeNbHOM, CHCTEMATU3UPYIOIIeH, 00bSICHUTENBHON U IPOrHOCTHYECKON
byHKIUH (GuznuecKoil Teopuu, poib (pU3MUEeCKOW Teopuu B (HOPMHPOBAHHHM MPEICTABICHUN O
¢bu3nyeckoil KapTHHE MHpa, MecTO (U3MUYECKONM KapTUHBI MHpa B OOILIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTaBICHUHN O MPUPO/IE.

MexnpenMeTHBIE CBSI3U

18



N3yuenne xypca ¢usuku yrayonéHHoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS C YYETOM
COJIEPKATEIIBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OMOJOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

MexnpeaMeTHbIe TOHSTHUS, CBA3aHHBIE C M3YYEHHEM METOJIOB HAY4YHOI'O IO3HAHMS: SIBJICHUE,
Hay4yHbI (akT, Tunoresa, (usnueckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJCJIUPOBAHUE, MOJIE]b, W3MEPEHHUE, IMOTPEIIHOCTH U3MEPEHUH, HW3MEPUTENIbHbIE MPUOOPHI,
nudposas mabopaTopus.

Maremaruka: PemieHue cuctembl ypaBHCHHH. TpUroHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCH
KOOpJUHAT, CJOXeHHe BeKTopoB. IIpousBonaHbie aneMeHTapHbIX (QyHkumidi. I[IpusHaku nomoOus
TPEYrOJIBLHUKOB, OMPEICICHIE IIOMAIN IUIOCKUX GUTyp U 00bEMa Ted.

buonorus: snekrpuueckue SBICHHUS B KUBOW NpUpPOIE, KojieOaTeabHble IBUKEHHS B KUBOM
MPUPOAE, DKOJOTHMYECKHE PHUCKH MPU IPOU3BOJACTBE  BJIEKTPOSHEPIUHU, DIECKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl, yIbTPa3ByKOBask JUArHOCTUKA B MEIULIMHE, ONTUYECKUE SABJICHUS B
SKMBOW MPUPOJIE.

XHUMHS: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsT CTPYKTYpa TBEPABIX TEJ, MEXAHU3MBbI
00pa3oBaHMs KPUCTATUIMICCKON PEIIETKH, CIICKTPATLHBIN aHAIH3.

leorpadusa: marHuTHBIE TMONIOCA 3eMIIM, 3alleKM MArHUTHBIX pPyAd, (GOTOChEMKA 3EMHOMN
MMOBEPXHOCTH, cericMorpad.

TexHonorus: mpuMeHeHHe MOCTOSHHBIX MarHWTOB, JIEKTPOMATrHUTOB, AJIEKTPOIBUTATENb SIKOOH,
rEHEepaTop MEPEMEHHOTO TOKA, MHIAYKIHMOHHAs M€4Yb, JMHHUM BJEKTPOIEepenay, 3JIEKTPOJBUTATENb,
panap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoHn, CBYU-neus, ynpTpa3BykoBasi TUArHOCTHKA B
TEXHUKE, TPOEKIIMOHHBIN afmapaT, BOJIOKOHHAs OITHKA, COJIHEYHasi Oarapesi, CIYTHHUKOBBIE
MPUEMHUKH, sIIEpHAst SHEPTeTUKA U KOJIOTMYECKUE aCEeKThI €€ pa3BUTHS.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pe3yabTaThl OCBOEHHs YydeOHoro mnpeamera «®dusuka» MOMKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYarolUXcsi PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX OpPWEHTAlMH, MO3UTHBHBIX BHYTPEHHUX YOCXKIEHHH,
COOTBETCTBYIOIIUX TPaJAWLMOHHBIM IIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, pacHIMpEHUE >KU3HEHHOTO
ONBITa W OIBITA ACATEIBHOCTH B IPOLECCE peaau3alvy OCHOBHBIX HAIpPAaBICHUNW BOCIUTATEIbHOU
NEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa’)k1aHCKOTO BOCITUTAHUS:

c(OPMHUPOBAHHOCTh T'Pa)XJAaHCKOW IMO3ULKU O00yYaromerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IeCcTBa;

NPUHATHE  TPAJUIMOHHBIX  OOIEYEIOBEYECKMX T'YMaHUCTHUYECKUX U JIEMOKPATHYECKUX
LIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax TIpa)JaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUHU B 00pa30oBaTeIbHOIN OpraHu3aluy;

yYMEHHE B3aMMOJIEWCTBOBATh C COLMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKUMSIMH U
Ha3HA4YCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTpUOTUYECKOI0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON I'pa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIECHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHMSM POCCUHCKHMX YUEHBIX B
o0nacTu (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIOCOOHOCTh OIICHHMBATh CUTYAlMI0 U TNPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYACh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

19



OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIYyIIETO;

4) 5CTETUYECKOTO0 BOCITUTAHUS:

ACTETUYECKOEC OTHOIIEHHE K MHUPY, BKIIOYas ACTETUKY HAYyYHOTO TBOPYECTBA, IMPHUCYIIETO
¢usnveckoii Hayke;

5) TpyAOBOTO BOCIIUTAHUSI:

WHTEpEC K pas3Iu4HbIM cepaM NpodheCcCHOHATBLHON NIEATEIBHOCTH, B TOM YHCJE CBSI3aHHBIM C
(U3MKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIK BBIOOp Oynymeld mnpodeccuun u
pean30BhIBATH COOCTBEHHBIC KIU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO W CcamM000Opa3oBaHHUIO B 00JacTH (U3MKKA Ha
MPOTSDKEHUH BCEH JKU3HU;

6) PKOJIOTUYECKOT'0 BOCIIUTAHMUS:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJIBTYpbl, = OCO3HaHHME IJI00AJTBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOIIeMm;

IUTAHUPOBAHKUE M OCYILIECTBIICHHE JCHCTBUI B OKPYXAIOIIEH Cpele HAa OCHOBE 3HAHUs IIeJiel
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

Pacmmpenne ombITa NEATENTFHOCTH SKOJOTHYECKOW HAINPABICHHOCTH HA OCHOBE HMMEIOIIMXCS
3HaHUU 10 (pu3HKe;

7) LICHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
¢bu3nveckoil HayKw;

OCO3HaHME IICHHOCTH HAay4YHOH JesATeIbHOCTH, T'OTOBHOCTh B IHpolecce H3y4deHUs (UBUKHU
OCYILIECTBIIATh POEKTHYIO U UCCIIEI0BATENIbCKYIO NEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

[lo3HaBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE AEHCTBUS

bazoBele nornyeckue AeWCTBUS:

CaMOCTOSITENIFHO ~ (OpPMYyIMpOBaTh M aKTyaJU3UpoOBaTh MpoOJieMy, paccMaTpuBaTh e
BCECTOPOHHE;

OTIpEeEIIATh LENN JAEeSITEIbHOCTH, 3a]]aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUHS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabatrbiBaTh IUIaH pelIeHUs MpoOJeMbl ¢ Y4ETOM aHajlu3a HMMEIOIIMXCS MaTepuaIbHBIX M
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBAThH
PHUCKHU NOCIEACTBUN NEATEIBHOCTH;

KOOpJIUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSX pEaJbHOrO, BHUPTYaJbHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble nccnenoBarenbCKue 1eUCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIaJIeTh HaBbIKaMH y4eOHO-MCCIIE0BATENBCKOM U MPOEKTHOM eATeTbHOCTH B 001acTH (PU3MKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHHs 3a7ad (GU3HUecKOro
COJIEpKaHUs, IPUMEHEHHIO PA3JINYHBIX METOA0B IO3HAHMS;

BJIQJIETh BUJAMM JESITENBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro MHTEpIpeTanu,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CUTYAIMsIX, B TOM YMCJE MPH CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJIATH IPUUYUHHO-CIIEACTBEHHBIE CBA3M U aKTYaJIM3UPOBATH 3ajady, BbIIBUIaTh TMIOTE3Y €€
pelleHns, HaXOAUTh apryMEHTHI JJIs J0Ka3aTelbCTBA CBOMX YTBEPKICHHM, 3a/laBaTh MapaMmerpbl U
KPUTEPHUH PELLICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ PELICHUs 3a/ladll pe3yNbTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTH U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM AESITEIbHOCTH, B TOM YHCIIE
IIpU U3y4YeHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;
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YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIAraTh OPUTMHAIBHBIE TOAXOAbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIIUE aJTbTEPHATUBHBIC PELICHUS.

Pabota ¢ nuadpopmanmeii:

BJIQJICTh HABBIKAMH IMOJyYeHHUsS WHPOpMAUK (GU3NIECKOTO COACPKAHMS U3 MCTOUYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITEJIbBHO OCYHIECTBIATh IIOMCK, AaHaJIW3, CHCTEMAaTH3alHUI0 W HHTEPIPETALUIO
nH(OpPMALUU Pa3IMYHBIX BUJOB U (POPM IpEICTABICHHUS;

OLICHHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

UCIIOJIb30BaTh CpeICTBA MHGOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPraHM3AaLMOHHBIX 3a1a4 C COOJIIOJeHHEeM TpeOOoBaHUN
SPrOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHHUSI, TPABOBBIX M ITUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO COJEp’KaHUsl B Pa3MYHBIX (QopmaTax ¢ y4€TOM Ha3HaueHUs
uHbOpMAlMM W LEJNEeBOH ayIauTOpuHu, BBIOMpas ONTUMANbHYIO (OpMY TMpPEICTaBICHUS U
BU3yaJIN3al1U.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUA:

OCYIIECTBIATH OOIIEHHE HA YpOKaX (PU3UKHU M BO BHEYPOUHOU JIESTEIBHOCTH;

pacro3HaBaTh MPEIIOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(DIIMKTHI;

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCITIOIb30BAHUEM SI3bIKOBBIX CPECTB;

[IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBHIOMpATh TEMAaTHUKy U METOJbl COBMECTHBIX JACUCTBUUA C Yy4&TOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH KaKJI0TO YICHA KOJUIEKTUBA;

MIPUHUMATh LI€JIM COBMECTHOU NIESATEIbHOCTH, OPraHW30BbIBATh U KOOPJAUHUPOBATH IEUCTBUS IO
€€ JNOCTHKEHHIO: COCTaBJIAThH ILIAH JNEHCTBHUM, pacCHpeneisiTh pOJIM C y4ETOM MHEHHHM YYaCTHUKOB,
00CYyXXIaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJa M KaXIOTO0 YJYacTHUKAa KOMaHIbl B OOIIMH pPE3ylbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/JlaraTb HOBBIE IIPOEKTHI, OLCHMUBATh HJEW C IO3WLIHH HOBHU3HBI, OPUIMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETMUYECKOE IMOBEJCHHME B PA3JIMUHBIX CHUTYalLUsX, IPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsTuBHble yHUBEpCcaibHbIE yUEOHbIE 1EHCTBUS

Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILLIECTBJISITh IO3HABATEIbHYIO JIEATEIbHOCTH B 00JaCTH (QU3UKU U
ACTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PEIIEHHs pacd€THbIX M KA4eCTBEHHBIX 3aJay, IUIaH
BBINOJIHEHUS TIPAKTUYECKOM pabOThI ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
MPEITOYTEHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH1 y4eOHOro MpeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTEHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a pEIlICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JPYIUIMHU B 00JACTH (DU3UKH, TOCTOSHHO
MIOBBIIIATH CBOM 00Pa30BATENBHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTpOJIb, YMOLIMOHAIIbHBIM HHTEIJIEKT:

JaBaTh OLEHKY HOBBIM CHTyalUsIM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIa/IETh HABbIKAMH I103HABATEIbHOW pediieKcuM KaK OCO3HAHMSI COBEpILIAEMbIX JEHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

MCIOJIb30BaTh NPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
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MIPUHUMATD ce0sl, MOHMUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPAaBO U MPABO APYTUX HA OMIMOKH.

B mpomecce MOCTMKEHUS JIMYHOCTHBIX PE3yJAbTaTOB OCBOCHUS IMPOTPAaMMbl MO (HU3UKE JUIA
YpOBHSL cpeaHero o0miero oOpa3oBaHHs y OOYy4YalOUIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
MHTEJUICKT, MPEATOIIATraloIfi ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUACTD
HaIpPaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITH yBEpEHHBIM B ce0¢;

CaMOpPETYJINPOBAHHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHMMAaThb OTBETCTBEHHOCTh 3a
CBOE IMOBEJCHUE, CIIOCOOHOCTh AaJaNTHPOBATHCS K SMOIMOHAJIBHBIM H3MEHEHUSM M IPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALUH, BKIKOYAIOLIEH CTPEMIICHUE K JOCTHXKEHHUIO LEIH U YCIIEXy, ONTUMHU3M,
MHULMATUBHOCTh, YMEHUE JIECTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE APYTUX, YUUTHIBATD
€ro MpH OCYIIECTBICHUH OOLICHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CHOCOOHOCTH BBICTPAUBATh OTHOUICHHSI C APYTUMHU
JIOABMH, 3a00THTHCS, IPOSBIISITH MHTEPEC U Pa3peIIaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIbTATBI

K xonny oOyuenuss B 10 kiacce mpeIMeTHbIE pe3yibTaTbl Ha YIIyOJIE€HHOM YPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

MMOHUMATh POJIb (PU3UKKU B IKOHOMHUYECKOM, TEXHOJIOTMYECKOM, IKOJIOTHUECKOU, COIMAIbHOU U
ATUYECKOH cepax AesaTeIbHOCTH YeIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOU HAayYyHOW KapTHHE
MHUpa, 3HAYEHUE ONUCATEJIbHOM, CUCTEMATU3UPYIOIIEH, OOBSCHUTENBHON M HPOrHOCTUYECKOU
byHKkui Qu3MUeckod TeopuM — MEXAaHUKH, MOJEKYJIApHOW (U3MKU W TEPMOIMHAMUKU, POIIb
¢dusnveckoii Teopun B HopMUpOBAHUH MTPEICTABICHUN O (PU3NIECKON KapTHHE MUPA;

pa3nuyath yCIOBUS TMPUMEHUMOCTH MojeNell (QU3NYecKuX Teld U MPOLECcCOB (SBICHUN):
MHepIMabHas CUCTeMa OTCYETa, aOCOIMIOTHO TBEPAOE TEJIO, MAaTepUANIbHAS TOYKA, PABHOYCKOPEHHOE
IBUKEHHE, CBOOOJHOE TMajeHue, abcomoTHO ympyras aedopmarusi, aOCONIOTHO YIPYroe u
abCOJIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIH ra3a, )KUJIKOCTU U TBEPAOTO (KPUCTAIIIMYECKOI0) Tena,
UJCANIBHBIN ra3, TOYEUHBIN 3aps]l, OJHOPOIHOE IIEKTPUUECKOE T10JIE;

paznuuaTh ycioBHs (TpaHUIb, 00JIACTH) NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IMOHUMATh
BceoOIUi XapakTep (GYHAAMEHTAIbHBIX 3aKOHOB M OrPAaHMYEHHOCTb MCIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

aHAJM3UpPOBaTh M OOBACHATH MEXAHWYECKHE IPOLEeCChl M SIBICHUS, MWCIOJIb3ys OCHOBHBIE
MOJIOKEHHUST W 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHMYECKOrO JIBHJKEHUS, (POpPMYJIb
KMHEMAaTHUKH pPaBHOYCKOPEHHOTO [JBM)KEHHUsS, TnpeoOpa3oBaHuss [amunmes [uid  CKOPOCTH U
nepeMenieHus, 3akoHbl HpIOTOHA, NPUHIUI OTHOCUTEIBHOCTH ['anmumiies, 3aKOH BCEMHUPHOIO
TATOTEHMs, 3aKOHbI COXPAaHEHMsS HMITYyJIbCa W MEXaHMYECKOW SHEpruM, CBsI3b PabOThl CUJIBI C
WU3MEHEHHEM MEXaHWYEeCKOW SHEpruH, YCIOBHUS paBHOBECHS TBEPIOIrO Tesa), IPU 3TOM HCII0JIb30BAThH
MaTeMaTHYeCKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpaszoBanuii ['anumnes;, BToporo u Tperbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUS! UMITYJIbCa U
MEXaHUUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATh U OOBIACHATH TEIUIOBBIE MPOILIECCHl U SIBJICHUS, UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS
MKT u 3akoHBI MOJIEKYJISIPHOM (U3UKKM M TEPMOJMHAMUKU (CBSI3b JABJIEHUS HACATBHOTO Tas3a co
CpelHEW KHHETUYECKOM SHEpPruell TEIUIOBOIO ABMIKEHUS W KOHLEHTpAIMed €ro MOJIEKYJ, CBS3b
TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KMHETUYECKOU

SHEpPrueil TEerI0BOro JABUXKEHUS €0 YacTHll, CBS3b JABJICHUS MI€AaTbHOIO T'a3a ¢ KOHIIEHTpaluen
MOJIEKY]l M €ro TemIepaTypol, ypaBHeHue MenneneeBa—Knanelipona, TmepBeld  3aKOH
TEPMOJMHAMHKH, 3aKOH COXpPAHEHHs] PHEPrMM B TEIUIOBBIX IpoIleccax), MPH ATOM HCIOJIb30BaTh
MaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHs IPUMEHUMOCTH ypaBHEHUs1 MeHeneeBa—
Knaneiipona;

aHAJM3UPOBaTh U OOBICHATH DIIEKTPUYECKHE SIBJICHUS, HCIOJIb3ys OCHOBHBIC IOJIOXKEHUS H
3aKOHBI  AJEKTPOAMHAMUKH (3aKOH COXpaHEHHsl JJIEKTpUYecKoro 3apsna, 3akoH KyroHa,
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MMOTEHIUAIBHOCTh AJIEKTPOCTATUYECKOIO MOJIsA, MPUHLHUI CYNEPIO3ULIMH JIEKTPUUECKUX TOJIEH, TPU
3TOM yKa3blBas YCIOBUS MPUMEHMMOCTH 3akoHa KynoHa, a Takke TMpPaKTUYECKH BaKHbBIC
COOTHOWIEHMS: 3akOHbI OMma I ydacTKa LENH W I 3aMKHYTOM JJIEKTPUYECKOM LENH, 3aKOH
Jxoyns—Jlenna, mpasuna Kupxroda, 3akonsr @apajest 1S 3JIEKTPOIn3a);

ONHUCHIBATh (PU3MUECKUE MPOLIECCHl U SBICHUS, UCIOJb3Ysl BEJIMYMUHBI: MIEpEeMEIICHHE, CKOPOCTh,
YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbl, IaBJICHUE, TOTEHIHUAJIbHAS SHEPIUs,
KMHETUYeCKasi SHeprus, MeXaHudecKas sHeprusi, paboTa CHbl, LHEHTPOCTPEMHUTEIHHOE YCKOPEHHUE,
Cujia TSKECTH, CUJla YNPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb, YHEPTUsl B3aUMOJCHCTBUA Tella ¢ 3eMIER
BONMM3UM €€ TMOBEPXHOCTH, DHEPrus ynpyroi nedopManuu MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcomoTHasi TeMIiieparypa Teja, paboTa B TEpMOAMHAMHKE, BHYTPEHHSSI SHEPrus HJICaIbHOTO
OJTHOATOMHOTO Ta3a, padoTa UIeaIbHOTO r'a3a, OTHOCUTENbHAS BIAXHOCTh Bo3ayxa, KI1/] uaeansHoro
TEIJIOBOTO JIBUTATENISA; AINEKTPUUECKOE I10JI€, HAMPSKEHHOCTD JIEKTPUUECKOTO OIS, HANPAKEHHOCTh
MOJIsI TOYEYHOTO 3apsiia WIM 3apsHKEHHOro Iapa B BAaKyyMe€ M B JUAJIEKTPHUKE, IMOTEHIMA
3JEKTPOCTATUYECKOrO0 TOJIA, PAa3HOCTh IMOTEHLMAJIOB, JJEKTPOJABIKYIIAs CUja, CHJIA TOKa,
HaNpsHDKEHUE, MOIIHOCTh TOKA, 3JIEKTPUYECKAs E€MKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTUBIICHHE
y4acTKa LENU C [OCIEN0BAaTeIbHbBIM M NapajUIeIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPIHs
IJIEKTPUYECKOTO NI0JIsI KOHJIEHCATOPa;

OOBSACHATH OCOOCHHOCTU MPOTEKAaHUS (PU3NYECKUX SIBJICHUN: MEXaHUYECKOEe IBUKEHHE, TETNIOBOE
JBUKCHHE YaCTHI] BEIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE NBMXKeHHE, U y3us, ucrapeHue,
KUIIEHUE U KOHJEHCAlMs, IUIABJICHUE U KPUCTAUIM3allMs, HANpaBJICHHOCTh TEILIONEpeIayH,
AIEKTPHU3ALNS TEJl, IKBUIIOTEHIIUATBLHOCTh TOBEPXHOCTH 3aPSKEHHOTO MIPOBOIHUKA;

MPOBOAUTh HCCJIENIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKOW BETUYMHBI OT JAPYro ¢
WCIOJIb30BAHUEM TMPSMBIX HM3MEPECHHI, TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yNnbTaThl TOMYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BHUAE TpadUKOB C Yy4ETOM
aOCOTFOTHBIX IMOTPENTHOCTEH H3MEPEHUH, JIeIaTh BEIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

MPOBOANTh KOCBEHHBIE M3MEPEeHHs (PU3MUECKUX BEJIMYMH, MPU 3TOM BBIOUpATh ONTHUMATIbHBIN
METOJ] U3MEPEHHUsI, OIICHUBATh a0CONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTU MPSIMBIX M KOCBEHHBIX
HU3MEpEHHUI;

MIPOBOJIUTH OTIBITHI IO TPOBEPKE MPEITIOKEHHON THIIOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT, COOUPAThH
AKCIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJTM3UPOBATh MOJTYyYEHHBIE PE3YJbTAThl U JENaTh BBIBOJ O CTaTyCe
MPEJI0KEHHON TUIIOTE3bI;

coOmrofaTh mpaBuia 0€30MacHOro TpyAa MPH MPOBEICHHH HMCCIEAOBAHUN B paMKax yueOHOTo
OKCIIEPUMEHTa, TPAKTUKyMa M Y4eOHO-MCCIEAOBATEIIbCKOM U TPOEKTHOW JCSATEIHHOCTH C
UCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aO0OpaTOPHOTo 000PyA0BaHNUS;

pemath pacy€THBIC 3a/lauyd C SIBHO 3aJaHHOM M HEABHO 3aJlaHHOW (M3MYECKOM MOJENbIO: Ha
OCHOBaHUU aHaJK3a YCIOBUS 0OOCHOBBIBATH BHIOOp (PU3UUECKON MOJENU, OTBEYaoIIel TpeOOBaHUIM
3a/1aud, TPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl (PU3UYECKUX TEOPUH TpHU
WCIIOJb30BAaHUM MATEMAaTHYECKUX METOJIOB pEHIeHUs 3a/ad, ITPOBOJAUTH pacdy€Tbl HA OCHOBAaHUU
MMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YyJIbTAaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peraTh KadeCTBEHHBIE 3a7aud, TpeOyrolue MPUMEHEHHUs 3HAaHWW U3 Pa3HbIX pas3feloB Kypca
Gu3MKM, a TaKkKe HHTETpallid 3HAHWA W3 APYTUX TPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKIA!
BBICTPAaUBATh JIOTUYECKYIO IIEMOYKY PACCYKICHHI C OMOPON Ha W3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
1 GU3UYECKUE SBICHHUS,

WCIIOB30BaTh TEOPETUYECKUE 3HAHWS i1 OOBSCHEHUS OCHOBHBIX TPHUHIIMIIOB PabOTHI
HU3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apyO0eKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

aHAIM3UPOBAaTh W OIICHUBATh IOCJIEACTBUS OBITOBOM M TPOW3BOJCTBEHHOW JE€ATEITHLHOCTH
YeNoBeKa, CBSI3aHHOW C (DU3MYECKHMMM TIPOIECCaMU, C TO3UIMA HKOJIOTUYECKOW Oe30MacHOCTH,
MPEJCTABICHUNA O pAMOHAIBHOM MPHUPOJIONOIH30BAHUU, A TaKKE pPa3yMHOM HCIOJIb30BaHUM
JOCTHKEHHUN HAYKU ¥ TEXHOJIOTUH 7Sl JadbHEHIIero pa3BUTHS YeI0OBEYECKOT0 OOIIECTBA;
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MPUMEHATh Pa3JIMYHbIC CIOCOOBl paboThl ¢ uHpOpManuend (U3MYECKOT0 COJIEpPKaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTHA, TPU DOTOM HCIIOJIB30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JJISl TIOMCKA, MepepadOTKHU U NMpeAbIBICHUs y4eOHOH U
HAyYHO-TIONYJISIPHON MH(DOpPMALNK, CTPYKTYPUPOBAHKS U UHTEPIPETAIIMHA HHPOPMAIUH, TTOTyYSHHOU
U3 PA3IMYHBIX UCTOUYHUKOB, KPUTUYECKU aHAJIU3UPOBAThH MOJTydaeMyto HHGOPMAIMIO U OLCHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCA 3HAHWM, Tak M Ha OCHOBE aHaliu3a HCTOYHUKA
nHpopManuu;

MIPOSIBIISATh OPTaHHU3AIIMOHHBIC W TMO3HABATEIIBHBIC YMEHUS CaMOCTOSITEILHOTO MPUOOpETCHHS
HOBBIX 3HAHUI B MpOIIecCe BHIMOIHEHUSI IPOSKTHBIX U Y4€OHO-UCCIIEIOBATENbCKUX PadoT;

paboTaTh B TpyIIE C HCIOJHEHHWEM pAa3IMYHBIX COLMATIBHBIX pOJICH, IUIAHUPOBATH PabOTy
TPYIIbI, PalMOHAIBHO PACIPECIATh ACSITEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJCKBATHO
OLICHMBATh BKJIAJ] KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHUE paccMaTpUBaeMOi MPOOIeMBI;

MPOSIBIIATh MOTHBAIMIO K Oynymeld npodecCHOHANBHON ACSITENFHOCTH IO CHEIHMATBHOCTSIM
(hUBUKO-TEXHHUUECKOTO MPODHUIISL.

K xonmy oOydenus B 11 kiacce mpenMeTHbIC pe3yibTaThl Ha YTIyOJICHHOM YPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHUI:

[IOHUMATh POJb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLMAIbHON U ATHUECKOH chepax
NEeSTeIbHOCTH 4YeNIOBeKa, POjb W MeCTO (M3MKHM B COBPEMEHHOW HAay4YHON KapTUHE MUpaA, pOJib
ACTPOHOMHUHU B TPAKTHYECKOM JEATEIHLHOCTH YEJIIOBEKAa M JaJbHEWIIEM Hay4YHO-TEXHUYECKOM
pa3BUTHH, 3HAUYEHUE OMUCATEIHHOW, CHCTEMAaTHU3HUPYIOIIEH, OOBSICHUTEIHHOW M MPOTHOCTUYECKOU
GyHKIUH  QU3NYIECKOW TEOPUU — DIEKTPOJUHAMHKH, CICIUATBHOW TEOPHH OTHOCUTCILHOCTH,
KBaHTOBON (DM3HMKH, poJib (PU3NYECKOW Teopuu B (POPMUPOBAHUU MPEACTABICHUN O (Qu3nUecKon
KapTUHE MHpa, MECTO (HM3MUYECKON KapTUHBI MHUpAa B OOIIEM pPSAY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEICTABICHUN O IPUPOJE;

pa3nuyath yCIOBUS NPUMEHHMOCTH MoJelell (QHU3MUecKuX Tel H MPOIEecCOB (SBICHUN):
OJTHOPOJHOE DJEKTPHUECKOE ¢ OJHOPOJHOEC MArHUTHOE TMOJs, TapMOHMYECKHE KojeOaHus,
MaTEeMaTHYECKU MASTHUK, WJICATbHBIA TMPYXKHHHBIH MasSTHUK, TAPMOHHYECKUE BOJIHBI, WICATHHBINA
Kose0aTeNbHbIN KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO Siipa ¥ KBAaHTOBOM MOJIETH CBETA;

paznuuaTh ycioBHs (TpaHHUIBI, 00JIACTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, MOHUMATh
BceoOmmit xapakrtep (GyHIaMEHTATBHBIX 3aKOHOB U OTPAHUYEHHOCTh HCIIOIB30BAHHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIE MPOILIECCHl U SBIIEHUS, UCIOJIB3YsS OCHOBHBIC
MOJIOKEHUST M 3aKOHBI JJICKTPOJMHAMUKH U CHEIUATBHOM TEOpUM OTHOCHUTEITBHOCTH (3aKOH
COXpaHEHHUs DIEKTPUYECKOro 3apsija, cuia Awmrmepa, cuna JlopeHia, 3aKoH 3IE€KTPOMAarHUTHON
uHaykuu, npaswio Jlenna, cBs3p DJIC caMOMHIYKIIMM B DJIEMEHTE DJIEKTPUUYECKOW IIEMU CO
CKOPOCTHIO U3MEHEHUS CHIIbI TOKa, TOCTYAaThl CIEIHAIbHON T€OpUH OTHOCUTENLHOCTH DUHILITEIHA);

AHATM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBJICHUS, UCIIOJIB3YsI TIOJIOKEHHSI KBAHTOBOM
¢busuku (ypaBHeHue DifHmTelHa a1 Gorodddexra, nepBolii U BTOPOU mocTynaTel bopa, mpuHIuUmn
COOTHOLIEHUSI HeompeneiaéHHocTeil ['elizenOepra, 3aKOHbl COXpPAaHEHHs 3apsiIOBOTO M MacCOBOTO
qHcell M SHEPTUU B SJEPHBIX PEAKIIHIX, 3aKOH PaJUOAKTHBHOTO paclaja);

OMHUCHIBaTh (PU3WYECKHE TIPOLIECCHl W SIBJIICHHS, WCIONIB3Ys BEJIUYHHBL: HAMPSKEHHOCTD
ANEKTPUYECKOTO MO, MOTEHLMAl 3JEKTPOCTATHYECKOrO  TMOJIs, pPa3HOCTh MOTEHIMAJIOB,
AJIEKTPOJIBIKYIAs CWJIa, WHAYKIMUS MarHUTHOTO TIOJsS, MarHUTHBIM TIOTOK, cuiaa Awmriepa,
WHIYKTUBHOCTH, DJIEKTPOJIBIKYIIAS CHJIa CAMOMHAYKIIMH, SHEPTUS MarHUTHOTO TOJISI TIPOBOJHUKA C
TOKOM, PEIIATUBUCTCKUA UMITYJIbC, TIOJTHAS SHEPTHsI, SHEPTHS TTOKOSI CBOOOTHOW YaCTHUIIBI, SHEPTHUS U
UMITYIBC (POTOHA, MACCOBOE YHCIIO U 3apsl SApPa, DHEPTUS CBSI3U S/1Pa;

OOBSACHIT OCOOCHHOCTH TPOTEKAHUS (PU3NYECKUX SBJICHUW: DJIEKTPOMATHUTHAS WHIYKIIHS,
CaAaMOWHJIYKIIUS, PE30HAaHC, MHTEePPEpEHIUs BOIH, MUPAKIUsS, TUCIEPCHs, IOJHOE BHYTPEHHEe
otpaxxenue, ¢Gotodnekrpuueckuii dpdextr (porodddext), ampda- u Oera-pacmanbl sAep, ramma-
U3Iy4eHue siaep, puandeckue MPUHIUIBI CIEKTPATLHOTO aHaIn3a U paboThI Ja3epa;

OTIPE/IEIIATh HANpPABJICHHE WHIYKIIMA MAarHUTHOTO TOJIS MPOBOJAHUKA C TOKOM, CHJIBI AMIiepa U
cuisl JIopeHua;
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CTPOUThH H300pak€HUE, CO37aBAEMO€ IUIOCKMM 3€pKaJiOM, TOHKOM JIMH30HM, U PACCUUTHIBATh €ro
XapaKTePUCTHKH;

IPUMEHATh OCHOBOIIOJIAraOINE ACTPOHOMMUYECKUE IMOHSTUS, TEOPUU U 3aKOHBI AJI aHaIM3a U
00bsiICHeHUS! (U3NYECKUX TIPOLECCOB, MPOUCXOAANIMX B 3BE3IAaX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJJaKTUYECKOM cpefie; IBUKEHUs: HeOEeCHBIX Tell, SBOJIIOLINU 3BE3 U BeenenHoi;

MPOBOJIUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIHOJIB30BAHHUEM MPSIMBIX
U3MEpPEHUH, MpH OSTOM KOHCTPYHUPOBAaTh YCTAHOBKY, (GHUKCUPOBATh pE3yJbTAThl IOJYy4YCHHON
3aBUCUMOCTH (DM3MYECKMX BEIUYMH B BHUAEC TpapuKOB C Y4ETOM aOCOTIOTHBIX IOTPEIIHOCTEH
U3MEpEHUH, eN1aTh BBIBOJIbI IO PE3YJIbTaTaM UCCIIEA0BaHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAaTh ONTHUMAJIbHBIN
METOJ U3MEpPEHUs], OLEHUBATh a0COIIOTHBIE M OTHOCUTENbHBIC MOTPEUIHOCTH MPSMBIX M KOCBEHHBIX
HU3MEpEHUI;

MIPOBOJIUTH OMBITHI IO MIPOBEPKE MPEIOKEHHON THIIOTE3bI: TNIAHUPOBATh SKCIIEPUMEHT, COOUPATh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH MOJYUYEHHBIE PE3Yy/IbTAThl U JIeNIaTh BBIBOJL O CTaTyCe
MPEIJI0KEHHON TUIIOTES3bI;

OIUCBIBATh METO/IbI IOJYyYEHHs HAyYHbIX aCTPOHOMUYECKUX 3HAHUH;

coOmoaTh mpaBmiia 0€30MacHOTO TpyJda MPU IPOBEIECHUHM HCCIECIOBAHUN B paMKax yd4eOHOTO
HKCHEPUMEHTa, NPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOM UM IMPOEKTHOM JAEATENbHOCTH C
MCTIOJIb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemaTb pacy€THbIe 3a/Ja4M C SBHO 33aJaHHON W HEABHO 3aJaHHOM (U3MYECKOHl MoJenblo: Ha
OCHOBAHMHW aHAJIM3a YCIIOBHUS BHIOMpATh (pU3MUecKre MOIENH, OTBEYAIONIUe TPeOOBAaHMIM 3a7auM,
OPUMEHATh (OPMyJIBI, 3aKOHBI, 3aKOHOMEPHOCTHM U TOCTYJIaThl (PU3MUYECKUX TEOpUd Hpu
WCTOJIB30BAHUM MATEMAaTHUYECKHX METOJIOB PpEIICHUs 3ajad, MPOBOJIUTH pacy€Thl Ha OCHOBAHUHU
UMEIOIIUXCS JITaHHbIX, aHAJIM3UPOBATh PE3YNbTaThl U KOPPEKTHUPOBATh METOJbl pPEIIEHHUs C Yy4ETOM
MOJTyYCHHBIX PE3yJIbTaTOB;

pelaTh KauecTBEHHbIE 3ajaud, TpeOyrollre MPUMEHEHUs 3HaHWN M3 Pa3HbIX pas3fesioB Kypca
¢bu3ukn, a TakKe HHTETpallid 3HAHUKH M3 APYrHMX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIIA:
BBICTPAaMUBAaTh JOIMUYECKYIO LIETIOUKY PACCYKACHUIN € OMOPOI Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
1 (pU3NYECKUE SIBICHMUS,

UCMOJb30BAaTh TEOPETUYECKUE 3HAHUS Uil OOBSACHEHHS OCHOBHBIX NPUHIMIIOB pPaOOTHI
M3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;

MPUBOUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apyO0eKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

aQHAIM3UPOBATh W OIICHUBATh TOCJIEACTBUS OBITOBOM M MPOW3BOJICTBEHHOW JEATEIHLHOCTH
YeloBeKa, CBS3aHHOW C (U3MUYECKMMM TPOIECCaMU, C TO3MIMKA HIKOIOTUYECKOM Oe30MacHOCTH,
MPEJICTAaBICHU O palMOHAIbHOM MPHUPOJONOIb30BAaHUN, a TAaKKe pPa3yMHOM HCIOJIb30BAHUU
JTOCTUKEHHUIM HAyKU M TEXHOJOTUH 7S adbHEHIIero pa3BUTHS YeI0BEYECKOT0 O0IIECTBa;

MPUMEHATh pPa3JIMYHbIe CMOCOOBl paboThl ¢ uHpOpMamend QU3NUECKOro COJEpKaHUs C
UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH, TpPU DOTOM HCIIOJIB30BAThH
COBpEeMEHHBIE WH(DOPMAIIMOHHBIE TEXHOJIOTUU JJI TTOMCKA, MepepabO0TKH U TMPEeAbIBICHUS YICOHOU U
HAyYHO-TIOMYJSPHON MH(OPMALINK, CTPYKTYPUPOBAHUS U MUHTEPIPETAIIMH HHPOPMAITUH, TTOTy4YEeHHON
W3 Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHATM3UPOBATH MOJydaeMylo WH()OPMAIHIO U OIICHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIONIMXCA 3HAHHWM, Tak M Ha OCHOBE aHallM3a MCTOYHHKA
uH(popMaLnu;

MPOSIBIISATh OPTaHHU3AIIMOHHBIE U TTO3HABATENIbHBIE YMEHHUS CaMOCTOSITENILHOTO MPUOOpETCHHUS
HOBBIX 3HAHUH B MIPOIIECCE BBHITOJTHEHUS TPOCKTHBIX U yU4EOHO-HCCIIEIOBATEIHCKUX PabOT;

paboTaTh B TPYIMIE C HCIOJHEHHWEM PAa3IMYHBIX COLMATBHBIX pOJICH, TUIAHHUPOBATh pPabOTy
TPYIIIBI, PAlMOHAIBHO PACTIPEEIATh JESITEIBbHOCTh B HECTAHIAPTHBIX CHUTYaIWAX, aJeKBAaTHO
OLICHHUBATh BKJIAJ] KAXKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI;

MPOSIBJIATE MOTHBAIMIO K Oyaymed mnpodecCHOHATbHON MeATEIRHOCTH MO CHEIUaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIIS.
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3. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/mt HaunmenoBanue | Kommue | IIporpammuoe conpep:xanue OcHoBHbIE BUIbI
pa3leNnoB U TeM CTBO JESTeNbHOCTH 00yYaroIuXcs
y4eOHOTO 4acoB
peaMera
Pa3zgen Hay4uHblii MmeTOI
1. TO3HAHUSA
NPHUPOJBI
11 Hayunslit meton | 6 ®dusuka — pyHnamMeHTaIbHAas | YdacTue B JUCKYCCHH O POIU
MO3HAHM Hayka o npupoje. Hayunsiii | ¢pusudeckoil Teopuu B
PUPOJIBI METO/]] IO3HAHMSI U METOIbI dbopmupoBaHuu
UCCIIeI0BaHMs (PU3HYECKUX npeicTaBiIeHui 0 GpU3NIECKOi
SIBJICHUU. KapTUHE MHPA, MECTE
DKCIIEpUMEHT U TEOpUS B (Gu3uUecKoil KapTHUHBI MUpPA B
IIpOLIECCE MO3HAHUS o011eM psiZly COBPEMEHHBIX
npupozsl. Habmonenue u €CTECTBEHHO-Hay4YHBIX
AKCIIEPUMEHT B (PU3HKE. MPEACTABICHUI O PHUPOJE.
Crioco6b! U3MepeHus N3ydyenue nonsatuit
($u3NYECKUX BEIUYUH «THUMOTE3a, «PU3NISCKUN
(anasioroBbie U U (PpoOBEIE 3aKOHY, «(U3HUYECKAS TCOPHUSD».
U3MEpUTEIIbHBIE IPUOOPBI, Paccmotpenue rpanun
KOMITBIOTEPHBIE TATYUKOBBIE | IPUMEHUMOCTH (PU3UIECKUX
CHCTEMBI). 3aKOHOB.
[TorpemnocTu n3mepeHuin CpaBHeHue U3MepeHuit
(bu3n4eCKUX BeTUYNH (GU3nUeCKUX BEIHYUH IIPU
(abconroTHas u MOMOIIIY aHAJIOTOBBIX U
OTHOCHTEJIbHAS). U(PPOBBIX U3MEPUTETBHBIX
MonenupoBanue pU3nYecKux | MpubOPOB, HAIPUMEp, NPU
SBJICHUH U NIPOLIECCOB WU3MEPEHUH CHUJIbI TOKA U
(MaTepualibHas TOUKa, HaNpsDKEHUs B LENH
abCoIIIOTHO TBEPIOE TEO, MIOCTOSIHHOTO TOKA MpHU
ujeanbHas KHUJIKOCTb, MOMOIIIH aHAJOTOBBIX U
UJCANBHBIN ra3, TOYEUHbIN U(PPOBBIX U3MEPUTEINBHBIX
3apsan). ['unoresa. npubopoB. OcBoeHuE
dusnueckuil 3aK0H, TPaHUIBl | CIIOCOOOB OLIEHKU
€ro NPUMEHUMOCTH. MOTPELIHOCTEN U3MEPEHUM.
dusnyeckas TEOPHUsL. OcBoeHME OCHOBHBIX ITPUEMOB
Posb 1 MmecTo u3uku B paboThI ¢ U POBOI
dbopmupoBaHUU nabopatopueit o Gpu3uKe,
COBPEMEHHON HAyYHOU Hanpumep, Ipu U3MEPEHUU
KapTUHBI MUDA, B (GU3UUECKUX BETHMYUH MIPH
MIPAKTUYECKON AESITETbHOCTH | MOMOIIY KOMIIBIOTEPHBIX
IoJen JaTYNKOB
Hroro no 6
pasueny
Pasnen Mexanuka
2.
2.1 Kunematuka 10 MexaHHU4YeCcKO€e OBUKEHUE. [IpoBenenne KOCBEHHBIX
OTHOCUTENBHOCTH W3MEPEHUN MTHOBEHHOU
MEXAHUUYECKOTO JIBHIKEHUS. CKOPOCTH M YCKOpPEHUS Tela, B
Cucrema orcuéra. TOM YHCJIE YCKOPEHUs
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[Ipsimast u oOpaTHas 3axaun
MEXAHUKH.

Panunyc-BekTop
MaTepUalbHOU TOYKHU, €r0
MIPOEKILUU HA OCU CUCTEMBI
KoopauHar. Tpaekropus.
Ilepemenienue, CKOpOCTh
(cpenHsist CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) U
YCKOpPEHHE MaTEepUAIIbHOM
TOYKH, UX IMPOEKLIUHA HA OCU
CUCTEMBI KOOPAMHAT.
CokeHue nepeMeneHuii u
CJIO’KEHHE CKOPOCTEM.
PaBHoMepHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBUKEHUE.
3aBUCUMOCTbH KOOP/MHAT,
CKOPOCTH, YCKOPEHUS U IyTH
MAaTEepUAIBHON TOYKHU OT
BPEMEHH U UX rpaduKu.
CBo0OosiHOE MTajicHHE.
YckopeHnue cBOOOTHOTO
najeHus. JBrxkeHue tena,
OpOILIEHHOTO MO YTJIOM K
TOPU30HTY. 3aBUCHUMOCTD
KOOpJMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHOU
TOYKH OT BPEMEHHU U UX
rpapuKu.

KpuBonmHeliHOE nBUKEHUE.
JIBr>KeHHE MaTepuaabHON
TOYKH 110 OKPY>KHOCTH.
VYrnoBas v TuHENHas
ckopocts. [Ieproa u yacrtora
oOparieHusl.
I{eHTpOCTpEMHUTENIBHOE
(HOpManbHOE), KacaTelbHOE
(TaHreHIMaIBbHOE) U TOJIHOE
YCKOpPEHUE MaTepUaIbHON
TOYKH.

TexHu4eckue ycTpoucTsa u
TEXHOJIOTMYECKHUE TIPOLIECCHI:
CIUJOMETD, IBUKECHHE
CHapsJI0B, LIETIHbIE,
IeCTepEHYATHIE U PEMEHHBIE
nepegavyn, CKOpOCTHbIE
TUQTHI

CBOOOJIHOIO MaJCHMUS,
MIPOBEICHUE UCCIIEOBAHUS
3aBUCHUMOCTEN MEKY
(GUBHYECKUMU BEITMUYNHAMEI
(myTH OT BpeMeHH MpU
PaBHOYCKOPEHHOM JIBH>KEHHH,
nepuojaa ooparieHus
KOHUYECKOI'0 MAasITHUKA OT €T0
apaMeTpoOB) U OIBITOB IO
MIPOBEPKE MPENIOKEHHOU
TUIIOTE3bI IPU U3YyYEHUU
PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO JIBUKEHUS,
JBUKCHHUS TeJla, OPOIIICHHOTO
TOPU30HTAIIBHO, IBHKCHUS
TeJa Mo OKPYKHOCTH C
MOCTOSIHHOW 110 MOJLYJIIO
CKOPOCTBIO.

Omnpenenenue abCOMIOTHBIX U
OTHOCHUTEIbHBIX
MOTPELIHOCTEN U3MEPEHUI
¢usnyeckux BenuauH. OneHKa
TPAHMI] IOTPEIIHOCTEN.
H3ydyeHue Moaenu CucTeMsl
0TCuéTa, CpaBHEHUE NyTEH,
TPAEKTOPHUH, CKOPOCTEN
JBUKEHUS OJTHOTO M TOTO KE
TeJa B Pa3HbIX CUCTEMAX
oTcU€éra.

AHanu3 pa3HbIX cloco00B
HUCCIIEN0OBAHUs JIBUKECHUN.
Paccmotpenue npenenbHOro
nepexojia u u3MepeHue
MTHOBEHHOM CKOPOCTH.
MoaenupoBanne
npeoOpa3oBaHus JIBUKECHUI C
MCIIOJIb30BAaHUEM MEXaHH3MOB,
U3ydeHue mpeodpazoBaHus
YTJIOBOM CKOPOCTH B
peayKTope.

AHanu3 HanpaBJIeHUS
CKOPOCTH TIPU JBUKEHUU TIO
OKPY>KHOCTH.

Pemenue pacu€rHbix 3a1a4 ¢
SIBHO 3aJaHHOH 1 HEIBHO
3aJaHHOH (pu3nueckon
MOJIEJIBIO C UCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U ()OpMYTT
KUHEMATHKH.

Pelienne kauecTBEHHBIX
3a/1a4, TpeOyIOIux
MPUMEHEHUs 3HaHUH 1O
KHHEMaTHKE.
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OOBsicHeHHEe YCTPONCTBA U
MPUHLIUIA JEHCTBUSA
CHUIOMETpA, IeMHbIX,
HIECTEPEHYATBIX U PEMEHHBIX
nepeaad, CKOpOCTHBIX JTU(TOB.
OOBbsicHeHHE TBUKEHUS
CHapSIJI0B.

Ornpenernenne yciuoBuit
NPUMEHUMOCTH MOJeei
(U3UUECKUX TN U MPOLIECCOB
(sBIEHUI): MaTepUaIbHASL
TOYKA, PABHOYCKOPEHHOE
JBUXKEHHE, CBOOOTHOE
naJicHue.

Boinonnenue yueOHbIX
3a/IaHMI HA aHAIIU3
MEXaHUYECKUX MPOLIECCOB
(s1BJIEHMI) C UCTIOB30BAHUEM
OCHOBHBIX MOJIOKEHUH U
3aKOHOB KUHEMATHKU:
OTHOCHUTEIIbHOCTD
MEXaHUYECKOTO JABUKEHUS,
bopMyIbl KHHEMATUKHU
PaBHOYCKOPEHHOTO JIBM)KCHHUS,
npeoOpaszoBanus ["anunes s
CKOPOCTH U MEPEMEIICHUS.
HUcnonb3oBanue IT-
TEXHOJIOTH Mpu paboTe ¢
JOTIOJTHATEITLHBIMHU
UCTOYHUKaMU UHGOPMAITUH TIO
TeMe, UX KPUTHUECKUN aHATN3
Y OIIEHKA JOCTOBEPHOCTH

2.2

JlmHamMuka

10

ITepBslii 3ak0H HproTOHA.
NuepumanbHbIe CUCTEMBI
orcuéra. [ TpuHunn
OTHOCUTENBHOCTH [ anmures.
HeunnepuuanbHble cucTeMbl
oTcuéra (ompeeneHue,
HPUMEDBI).

Macca tena. Cuna. [lpunnun
CYNEPIIO3ULIMU CHUJL.

Bropoii 3akon HeroToHa niis
MaTepuanibHOU TOUKH.
Tperuii 3akoH HeroToHa s
MaTepHaTbHBIX TOYCK.

3aKOH BCEMHUPHOTO
TATOTEHUS. DKBUBAJIEHTHOCTh
IPaBUTALMOHHON U MHEPTHOMN
MAacCCBl.

Cuia TsxecTu. 3aBUCUMOCTh
YCKOPEHHST CBOOOTHOTO
MaJeHUs OT BBICOTHI Ha/l
MMOBEPXHOCTHIO TUTAHETHI U OT

[IpoBenenne KOCBEHHBIX
WU3MEPEHUN
PaBHOACHCTBYIOLIEH CUII U
Kod(purmenTa TpeHus
CKOJIbJKEHUS, TIPOBEACHNE
HACCIENOBaHNs 3aBUCUMOCTEN
bu3NYECKUX BETUYHH

(cun ynpyrocty,
BO3ZHMKAIOIIUX B IPYKUHE U
pPE3UHOBOM 00pa3sIie, OT UX
nedopMaIuiu) U OTBITOB 110
IIPOBEPKE NPEIOKEHHON
TUTIOTE3bI PU N3yYEHUHN
JBUKEHHS OpycKa 1o
HAKJIOHHOM TIJIOCKOCTH,
JBUKEHUS CUCTEMBbI
CBSI3aHHBIX TeJ, AepopMaIun
TeN.

Omnpenenenne aOCONIOTHBIX U
OTHOCHUTEIbHBIX
MIOIPEIIHOCTEN U3MEPEHUN
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reorpauueCcKOr MTUPOTHI.
JIBKeHHne HeOSCHBIX TE
MX CITyTHUKOB. 3aKOHBI
Kemepa. IlepBas
KOCMHUYECKasi CKOPOCTb.
Cuia ynpyroctu. 3akoH
I'yka. Bec tena. Bec tena,

JIBIKYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHusl CKOJIbKEHUS U
CHUJIa TPEHHUSI TIOKOSI.
Koadduuument tpenus. Cuna
COIIPOTUBIICHUS TIPU
JBUKCHHUH TEJa B KUJAKOCTH
WM ra3e, e€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCUTEJILHOTO
JIBUKCHUSI.

[aBienue.
['unpocraTuyeckoe
nasnenue. Cuna Apxumena.
TexHuueckue ycTpoicTBa u
TEXHOJIOTHYECKHUE TPOIIECCHI:
MOAUITUITHUKY, IBUKEHUE
HCKYCCTBCHHBIX CITyTHHKOB

¢uznueckux BenuyuH. OLeHka
TPAHMUL] IOTPEIIHOCTEN.
HccnenoBanne IBUXKCHUA
CHUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Uepe3
NErKkuil OJIOK, IBUKCHHUS
Opycka 1o HaKJIOHHOM
MJIOCKOCTH C MEPEMEHHBIM
KO3 PUITMEHTOM TpEHUS,
JBIDKEHUS TPy3a Ha Baly C
TPEHHEM.

HaGuroienue ABY>KEHUS TEIl B
MHEPLUATIBHBIX U
HEMHEPIUATbHBIX CUCTEMAX
oTcuéTa, HapUMep, KaUeHUS
JBYX IMJIMHJIPOB WJIX LIAPOB
pa3HoI Macchl ¢ OJIMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO
HEUHEPLUATbHONU CUCTEMbI
oTcU€éra.

N3yyenne neHTpoOEeKHBIX
MEXaHU3MOB.

CpaBHeHUE CUIT TPEHUS TTOKOS,
KAueHUSI U CKOJIbXKCHUS.
Pemenue pacu€THbIX 3a/1a4 ¢
SIBHO 3a/IaHHOM M HESABHO
3a1laHHON (pU3MYeCcKOi
MO/JIEJIBIO C UCTIOIb30BAaHHEM
OCHOBHBIX 3aKOHOB H (popmyi
KMHEMaTUKU U JTUHAMUKH.
Pemenue kauecTBEHHBIX
3a/1a4, TpeOYIOMMX
IIPUMEHEHUS 3HaHUH 110
KMHEMaTUKE U JTUHAMUKE.
OO®bsicHeHHE ycTpolcTBa U
NpUHIUIA AEUCTBUS
MO/IIIATTHUKOB.

OObsicHeHHE IBUKCHHUS
MCKYCCTBEHHBIX CITYTHHKOB.
Onpenenenue ycioBui
IIPUMEHUMOCTH MOJIeIen
(bU3MYECKUX TEJ U MPOLIECCOB
(stBIeHMI): MHEpLUATIbHAS
CHCTE€Ma OTCUETa,
MaTepuagbHas TOYKa,
abCOJIIOTHO yTIpyras
nedhopmarusi.

BrimonHenue y4eOHbIX
3aJJaHUH Ha aHaJIN3
MEXaHUYECKUX MPOLECCOB
(sIBJIEHMI) C HCTIONB30BAaHUEM
OCHOBHBIX TOJIOKEHUHN 1
3aKOHOB JUHAMUKH: TPH
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3akoHa HproTOHA, mpUHIMTT
OTHOCUTENbHOCTHU [ anues,
3aKOH BCEMUPHOI'O TATOTEHUSI.
Pabora B rpynmnax mnpu
00CYyXJIEHUH BOIIPOCOB
MEXITPEIMETHOTO XapaKTepa
(Hanmpumep, 1o Teme
«/IBreHue B IpUpoAe»)

2.3 Cratuka 5 AOCoMOTHO TBEPIOE TEIIO. [IpoBeneHue nccieq0BaHUs
TBEPAOIO TENa [ToctynarensHoe 1 YCJIOBUI PaBHOBECHUS TBEPAOTO
BpallaTesIbHOE JBUKEHUE TeJa, UMELIEro 0OCh
TBEpAOro Tena. MoMeHT BpAILICHHS; KOHCTPYUPOBAHUE
CHUJIbI OTHOCUTEJIBHO OCH KPOHIITEIHOB M pacy€T CUII
BpaiueHus. [lnevo cumsl. YIPYTOCTH; U3yYEHUE
Cnoxenue cu, YCTOMUYMBOCTHU TBEPAOTO TEIA,
MIPUJIOKEHHBIX K TBEPIOMY MMEIOUIETO IIOIAb OIOPHI.
teny. LleHTp TsxecTu Tena. Pemienue pacu€THbIx 3a1a4 C
VYcnoBus paBHOBeCHS SIBHO 33JJaHHOM M HESIBHO
TBEPJIOTO TENA. 3a/IaHHON (pr3MUYecKOn
YcroitunBoe, HEYyCTOMYUBOE, | MOJIETBIO C UCIIOJIb30BAHUEM
0e3pa3nuyHOe paBHOBECHE. OCHOBHBIX 3aKOHOB U (OpMYJT
TexHu4eckue ycTpoucTsa u CTaTHUKU.
TEXHOJIOTMYECKHUE Ipouecchl: | PelieHne kauecTBEHHbIX
KPOHUITENH, CTPOUTEIIbHBIN 3az1a4, TpeOyromux
KpaH, peléryaToie MPUMEHEHUs 3HaHUH 10
KOHCTPYKIIUHU CTaTHKe.
OO0BpscHeHHe ycTpoiicTBa U
MPUHLIUIIOB AEHCTBUS
KpOHIITEIHA, CTPOUTEIBHOTO
KpaHa, peléeTryaTbix
KOHCTPYKIUH.
Ornpenenenne yciuoBuit
MPUMEHUMOCTH MOJIeNen
¢uznyeckux Tei: abCoMOTHO
TBEPIOE TETIO.
Boinonnenue yueOHbIX
3a/IaHMI Ha aHAU3
MEXaHUYECKUX MPOLIECCOB
(sIBJIEHMIA) C UCTIONB30BAHUEM
OCHOBHBIX TTOJIOKEHUHN U
3aKOHOB CTaTUKU: YCIIOBHS
paBHOBECHS TBEPAOTO TENIA
2.4 3aKOHBI 10 Nmnynbc MmaTepuanbHON [IpoBenenne KOCBEHHBIX
COXpaHEHUS B TOYKHU, CUCTEMBI W3MEPEHUI UMITyJIbCa Tea,
MEXaHUKe MaTepualbHbIX ToueK. LIeHTp | KuHeTH4YecKoil 1

Macc CUCTEMBI
MaTepHabHBIX TOUEK.
Teopema o ABMKEHUU LIEHTpA
Macc.

I/IMHyJ'II)C CHJIBI U U3BMCHCHUEC
UMITYJIbCA TeTIa.

3aKOH COXpaHEeHUsI
UMITYJIbCA.

MOTEHIIMAILHON SHEPIUU TeNa,
MOIIIHOCTHU CHUJIbI; MPOBEJECHUE
OTIBITOB TIO TIPOBEPKE
NPEII0KEHHOM TUIIOTE3bI NPU
HM3y4EeHUN PaBHOYCKOPEHHOTO
NPSMOJIMHEMHOTO JIBUKEHUS U
B3aNMOJICHCTBHSA TeJl.
Omnpenenenne abCOMIOTHBIX U
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PeakTuBHOE IBHKEHUE.
MowmeHT umnyisca
MaTepUAIbHON TOYKH.
IIpencrasnenue o
COXpPaHEHUHU MOMEHTA
HMITYJIbCA B LIEHTPAJIbHBIX
MOJISIX.

PaGora cuiibl Ha MajoM U Ha
KOHEYHOM NEPEMEILIEHUH.
['paduueckoe npeacTaBieHue
pabOTHI CHITHI.

MOIHOCTE CHIIBI.
Kunernueckas sHeprus
MaTEepUAIBHON TOYKHU.
Teopema 06 U3MeHEHUH
KMHETUYECKON SJHEPIUU
MaTepuanibHOU TOUKH.
[ToreHManbHbBIE U
HEMOTEHUAIbHBIE CUJIBI.
[ToreHmanpHas 3HEPTHUsL.
[ToTeHumanbHas sHEPrus
ynpyro aepopMupoBaHHON
npyuHbl. [loTeHnmanbHas
JHEPIrHUs Tejla B OAHOPOJIHOM
IPaBUTALMOHHOM II0JI€.
IToTrenumanbHas SHEPrUs
Tena

B IPABUTALIMOHHOM I10J1€
OJIHOPOAHOIO 1Iapa (BHYTpH
U BHe 11apa). Bropas
KOCMHYECKAsi CKOPOCTb.
TpeTrbsa kocMuyeckas
CKOpOCTb.

CBs13b paboThI
HEIMOTEHIMAIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPaHEHHs MEXaHUUECKON
DHEPTHUH.

Yipyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpasHenue bepuymum s
UIeaILHON JKUIKOCTH KaK
CJIEICTBHE 3aKOHA
COXpaHEHHUs] MEXaHUYECKOM
JHEPIUH.

TexHuueckne yCTpoucTBa U
TEXHOJIOTMYECKHUE TIPOLECCHI:
JIBUKEHUE PAKET, BOAOMET,
KOIIEp, MPYKUHHBII
MACTOJIET, TUPOCKOIL,
¢durypHoe kaTaHue Ha
KOHBKax

OTHOCHTEJIBHBIX
MOTPELIHOCTEH U3MEPEHUI
¢u3nueckux BenuuuH. OneHKa
TPAHUL] [IOTPEIIHOCTEN.
[IpoBeneHue sxcriepuMeHTa Mo
CPaBHEHUIO U3MEHEHMUSI
UMITYJIbCA TeJa ¢ UMITYJIbCOM
CHUJIbI, U3MEHEHUS
HOTEHIUAIbHON SHEPrHH
IPYKUHBI C pabOTOMN CHIIBI
TPEHUs.

HccnenoBanue coxpaneHus
UMITYJIbCA IIPU YIPYTOM
B3aUMOJICUCTBUY, COXPAHECHUS
SHEpPIruy Ipu CBOOOJHOM
NaJCHUH.

Onpenenenue paboThl CHIIBI
TPEHMsI 1P IBUKEHUU TeJa 110
HaKJIOHHOM IJIOCKOCTH.
Habumonenue n o0bsicHeHne
PEAKTUBHOTO JIBUKEHUS.
Pemenne pacu€THbIX 3a1a4 ¢
SIBHO

3a/IaHHOW U HESBHO 3a/IaHHOU
(bu3nueckoil MosenbIo ¢
MCII0JIb30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYIT MEXaHUKH.
Penienune kauecTBEHHBIX
3a/1a4, TPeOyIOIUX
IPUMEHEHNUS 3HaHUH 110
MeXaHHKE.

OOBsicHEeHHE NPUHIUIIOB
JIEUCTBUA BOJOMETA, KOIEPA,
IPYKMHHOI'O ITUCTOJIETA,
TUpPOCKOTIA.

OOBbsicHeHHE ABUKEHHSI PaKeT,
(GurypHoro KkaTaHusi Ha
KOHBKaXx.

Ornpenenenne yciuoBuit
IPUMEHUMOCTH MOZEIEN
(¢u3NYECKUX TET U MPOLIECCOB
(stBIEHMIA): aOCONMIOTHO
yIpyroe 1 abCoIOTHO
HEYIIPYroe CTOJKHOBEHUS.
Boinonnenue yueOHbIX
3aJJaHHii Ha aHAJIN3
MEXaHUYECKUX MPOIIECCOB
(s1BJIEHUIT) C MCTIOB30BAaHUEM
3aKOHOB COXPaHEHHUsI B
MEXAHUKE: 3aKOHBI
COXpaHEHHUS UMITyJIbCa U
MEXAHUYECKOM dHEPIUH, CBSI3b
paboTHI CHIIBI C UBMEHEHUEM
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MEXaHUYECKOM SHEPruu Tena.
HUcnonb3oBanue IT-
TEXHOJIOTHI mpu padboTe ¢
JOTIOJTHATEIbHBIMU
UCTOYHUKaMU UHGOpMAIUU 110
TE€Me, UX KPUTHYECKUI aHaAJIU3
Y OLICHKA JOCTOBEPHOCTH

Hroro no
pasjaeiy

35

Pasznen

MouJiexkyasipaas
¢puszuka u
TePMOAMHAMMKA

3.1

OCHOBEI
MOJIEKYJISIPHO-
KUHETHYCCKOU
TEOpUH

15

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun (MKT), ux ombiTHOE
obocuoBanue. uddysus.
BpoyHOBCKOE IBHKEHHE.
XapakTep JBUKEHHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mozenn CTpoeHust
razoB, )KUJIKOCTEH U TBEPBIX
TeN U O0BSICHEHHUE CBOWCTB
BEILECTBA HA OCHOBE 3TUX
Mozeinen. Macca u pasmepsl
MOJIEKYI (aATOMOB).
KonunyecTBo BemecTsa.
[TocTostnHas ABorapo.
TermoBoe paBHOBECHE.
Temneparypa 1 criocoObI eé
n3mepenus. [lkama
temnepatyp Llenbcus.
Mopenb nieanbHOro rasa B
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH: YaCTHUIIBI Ta3a
JBUKYTCSl XAOTUYECKU U HE
B3aWMOJICUCTBYIOT JIPYT C
JIpPYrom.

I"a30BbI€ 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneipona.
AOcoroTHas TemiiepaTypa
(mkama Temmeparyp
KenpBuHa). 3akoH JlanbToHa.
N3omnporneccel B U€aqbHOM
rase ¢ MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduyeckoe mpencraBieHue
M30IIPOLIECCOB: U30TEPMA,
M30x0pa, n3obapa.

CBsi3b MEXYy JaBICHUEM U
CpeaHel KHHETUYECKON
SHEPrueu MnocTynareIbHOro
TETIJIOBOTO JABUKEHUS
MOJIEKYJI UJI€AIbHOTO ra3a

[IpoBenenue namepeHui
[1apaMeTpOB rasa, IpoBEACHUE
MCCJIEI0BAHUI 3aBUCUMOCTEN
(GU3HYECKUX BEIMYHH U
OIBITOB I10 MPOBEPKE
IIPEIOKEHHOW TUITOTE3bI IIPU
W3YYEHUU YCTAHOBIICHUS
TEIJIOBOT'O PAaBHOBECHS U
M30IPOLIECCOB B rasax.
Ornpenenenne aOCONMIOTHBIX U
OTHOCHUTEIIbHBIX
IIOTPELIHOCTEN H3MEPEHUIN
¢buznueckux BenuynH. OeHka
TPAHMI] IOTPELIHOCTEN.
DKcrepuMeHTalbHas IPOBEpKa
YpaBHEHUS COCTOSIHUS
UJ€AIBHOTO rasa.

N3ydenue Moaenen: IBUKEHUS
YacTHUI BEUIECTBA,
OPOYHOBCKOTO JIBUYKEHUS.
onsITa IlITepHa,
KPUCTAJUIMYECKUX PELIETOK.
Pemenue pacu€THbIxX 3a1a4 ¢
SIBHO 3a/IAHHOM M HESABHO
3aJaHHOH (pu3nueckon
MOJIEJIBIO C MCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (OpMYTT
MOJIEKYJISIPHON (PU3UKHU.
Pemienne kauecTBEHHBIX
3a/1a4, TpeOyIOIuX
MpPUMEHEHUs 3HaHUH 10
MOJIEKYJISIPHOMN (U3UKe.
OObsicHeHHE yCTPOWCTBA U
MPUHIMIIA JEHCTBUS
TepMoMeTpa, 6bapomerpa.
OO0bsicHeHrE TOTyYeHUS
HaHOMAaTEPHUAJIOB.
Onpenenenre ycaoBHi
MPUMEHUMOCTHU MOjieNen
(GU3UYECKUX TEJ U IPOIIECCOB
(siBIEHMIA): MoJIenei rasa,
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(OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH HICATLHOTO Ta3a).
CBsi3b a0COTIOTHOM
TEeMIIepaTypbl
TEPMOJAMHAMUYECKON
CHUCTEMBI CO CpeaHein
KUHETUYECKON IHEPrUe
MIOCTYIATEIBHOTO TEMJIOBOrO
IBIDKEHUA €€ JacTull.
TexHuueckne ycTpoucTBa u
TE€XHOJIOTHYECKHE MTPOLIECCHI:
TepMOMETp, bapomeTp,
M0JIyY€HUE HAHOMATEPHUAJIOB

JKUAKOCTH U TBEPJOTO
(KpHCTaJUIMYECKOTO) Tena,
UJCAIBHOTO rasa.
Boinonnenue yueOHbIX
3a/IaHMI Ha aHAJIN3 TEIUIOBBIX
IIPOLIECCOB (SIBJIEHUI) C
HCIT0JIb30BAHUEM OCHOBHBIX
nonoxxenu MKT u 3akoHOB
MOJICKYJISIPHOM (PU3UKU: CBA3H
JIaBJICHUS UJI€aIbHOTO T'a3a co
CpeaHel KHHETHYECKOM
SHEPruen TEeIIOBOro
JBUKEHHUS U KOHLIEHTpaLUen
€ro MOJIEKYJI, CBA3b
TEMIIepaTypbl BELIECTBA CO
CpeaHel KHHETHYECKOM
SHEPIueu TemioBOro
JBUKEHUSI €T0 YaCTHII, CBSI3b
JIABJICHUS UI€ATBHOTO T'a3a C
KOHLICHTpaluen MOJIEKYJI U €r0
TEeMIIepaTypol, ypaBHEHHE
MenpaeneeBa—Knanelipona

3.2

TepmoanHamuka.
Teniosrnie
MAaIIIUHEI

20

Tepmonnuamuueckas (T/1)
cucTema. 3a/laHue BHEIIHUX
YCHOBUN 1A
TEPMOJIUHAMUYECKOI
cucreMbl. BHeninue u
BHYTPEHHHUE IIapAMETPHI.
ITapameTpsl
TEPMOJIUHAMUYECKOMN
CHCTEMBI KaK CpeIHUE
3HAYEHUS BEJIUYUH,
OIUCBIBAIOLIUX €€ COCTOSTHUE
Ha MUKPOCKOITHYECKOM
YPOBHE.

Hynesoe Hauano
TEPMOJMHAMUKH.
Camonpou3BoJibHas
penakcanus
TEPMOJIUHAMUYECKOMN
CHCTEMBI K TEINIOBOMY
PaBHOBECHIO.

Mogenp naeanbHOro ra3a B
TEPMOJMHAMUKE — CUCTEMA
YpaBHEHUM: YpaBHEHUE
MenneneeBa—Kuaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN
SHEPruu. Y CIIOBUS

MPUMEHUMOCTH 3TOW MOJIEIIH:

HU3Kasl KOHLICHTPaLUs
YacCTHUL, BBICOKHE
TeMIlepaTypbl. BelpakeHue
JUIsl BHYTPEHHEW SHEpruun

H3mepenue ynenbHOM
TEIUIOEMKOCTHU pa3HbIX
BEILIECTB, UX CPaBHEHHUE,
MIPOBEJICHUE UCCIIEA0BAHUIM
3aBUCUMOCTEHN (PU3UICCKUX
BEJIMYUH U OIBITOB I10
MPOBEPKE MPEITI0KEHHON
TUTIOTE3bI MPU U3yUECHUHN
MIPOIIECCOB TEMI000MEHa U
aanabaTHOro mporecca.
Omnpenenenne abCOMIOTHBIX U
OTHOCHUTEIIBLHBIX
MOIPEIIHOCTEN U3MEPEHUI
¢uznyeckux BenuuuH. OneHka
TPaHMI] OTPEIIHOCTEN.
N3yuenne B3auMoCBs3U
SHEPIHH MEXMOJIEKYIISIPHOTO
B3aUMOICHUCTBUS 1
TEeMIIepaTypbl KUTIEHUS
JKUTKOCTEN.

N3yuenune TennoBbIix
JIBUTATEIICH C UCIOIb30BaHUEM
KOMITBIOTEPHBIX MOJEIIEH.
UccnenoBanue pa3Hbix
CIoco0OB U3MEHEHHS
BHYTPEHHEH YHEPTUU.
Pemenue pacy€THbIxX 3a1a4 ¢
SIBHO 33JJaHHON M HESIBHO
3a/TaHHON (PU3MUYECKOn
MOJICIIBIO C UCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB H (popmyi
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OJIHOATOMHOTI'O H/I€aJIbHOTI'O
rasa.

KBazucrarnueckue u
HECTAaTUYECKUE MPOLIECCHI.
DneMeHTapHas pabora B
TEPMOIMHAMUKE.
Brruucienne paboThl 110
rpaduky mporecca

Ha pV-auarpamme.
Temuonepenaya kak crmocod
W3MEHEHUSI BHYTPEHHEHN
SHEPTrUu
TEPMOJIMHAMUYECKOI
CHCTEMBI O€3 COBEpPIICHUS
pabotel. KonBekiusi,
TEIJIONPOBOIHOCTbD,
U3JIy4CHHE.

KonndecTBO TEIIOTHI.
TemnoémkocTs Tema.
VenpHas U MOJIApHAas
TEIIOEMKOCTH BEIIECTBA.
YpaBHenue Maiiepa.

VY nenpHas TenioTa CropaHus
TomuBa. Pacuér kommaecTBa

TCIUIOTHI ITPU TCILIOIICPpEaavC.

[TonsiTe 06 agnabaTHOM
mporecce.

ITepBolii 3aKk0H
TEPMOJUHAMUKHU.
BuyTpeHnHss sHeprus.
KonnuectBo T€nnoTsl u
paboTa Kak Mepbl U3MEHEHUS
BHYTPEHHEHN HEPTrUU
TEPMOJNHAMHYECKON
CUCTEMBI.

Bropoii 3akoH
TEPMOJUHAMUKH JJI51
PaBHOBECHBIX ITPOLIECCOB!
yepes 3a/1aHHOE PaBHOBECHOE
COCTOsIHUE
TEPMOJIUHAMUYECKOMN
CUCTEMBI IPOXOJUT
eIMHCTBEHHAs agnadara.
AOGconoTHas TeMIieparypa.
Bropoii 3akoH
TEPMOJUHAMUKH JIJISt
HEPAaBHOBECHBIX MPOIECCOB:
HEBO3MOKHO TIEpeaaTh
TEIUIOTY

oT 6oJiee X0JIOHOTO Tena K
Oonee HarpeTomy 0e3
komneHcanuu (Knaysuyc).
HeoOpatuMocTh NpupoIHBIX

MOJIEKYJIAPHOUN (DU3UKU U
TEPMOIMHAMHUKHU.

Pemrenne kauecTBEHHBIX
3a/a4, TpeOyIOIHIX
PUMEHEHHUs 3HaHU’

110 MOJICKYJISIPHOW (PU3HKE U
TEPMOJMHAMHUKE.
OObsicHEHHE yCTPOWCTBA U
MPUHIINIIA ACHCTBUS
XOJIOTUITHHHKA,
KOHAMIIMOHEPA, U3EIIHOTO U
KapOIOPAaTOPHOTO JIBUTATEINICH,
NapoBOM TYpOWHEI.
OObscHEHNE TIOTyYEHUS
CBEPXHU3KHUX TEMIEpaTyp,
YTHIU3ALUN «TETIOBBIX)»
OTXOJIOB C HCIIOJIb30BAaHUEM
TETIOBOTO HAacoca,
YTUITU3aLUU
OMOOPraHMYECKOTO TOILTNBA
JUTSL BBIPAOOTKU «TETLIOBOM» U
AIEKTPOIHECPTHH.
Boinonnenue yueOHbIX
3aJlaHU Ha AaHAJIU3 TETUIOBBIX
MIPOIIECCOB (SIBJICHUI) C
UCIIOJIb30BAaHUEM OCHOBHBIX
nonoxxeHut MKT u 3akoHOB
MOJIEKYJISIpHOU pU3UKU U
TEPMOIMHAMHKH: TICPBBIi
3aKOH TePMOJUHAMUKH, 3aKOH
COXPaHCHHUS SHEPTUU B
TEIUTOBBIX MPOIeccax.
Ucnonb3oBanue IT-
TEXHOJIOTHH MpH padoTe ¢
JIOTIOTHATEITLHBIMA
UCTOYHUKaMU UHGOPMAITUH TIO
TeMe, UX KPUTHUSCKUN aHAIIN3
U OLIEHKA TOCTOBEPHOCTH.
AHanum3 1 OlleHKa
MOCJIEACTBUMI

UCTIOJTb30BaHUS TETUTOBBIX
JBUTATENICH U TEIIOBOTO
3arps3HEHUS OKPYKAOIIEeH
CpelBl C MO3ULINI
9KOJIOTUIECKOH 0€30MacHOCTH;
MPEJICTABICHUN O
paIrMOHATILHOM
PUPOJIOTIONH30BAHUH (B
MpoIIecce MOATOTOBKH
COOOIIEHHUH, BBITTOTHECHUH
IPYIIOBBIX POEKTOB)
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MIPOIIECCOB.

[IpuHIIMIIBI AEHCTBUS
temaoBeIxX MaruH. KIT/I.
MaxkcuMalibHOE 3HaUYCHUE
KIIA. [ukn Kapho.
DKOJOTUYECKHE aCTICKThI
HCITOJIH30BaHUS TETLTOBBIX
neurareiei. TermioBoe
3arpsi3HEHUE OKPYKaIoen
Cpebl.

TexHuueckne ycTpoucTBa u
TEXHOJIOTHYECKHUE MPOLIECCHI:
XOJIOAMIIBHUK, KOHIUITUOHED,
JIU3ENILHBIN U
KapOIOpaTOPHBIN JBUTATEIIH,
napoBasi TypOMHa, IOJTy4YeHUE
CBEPXHHU3KHUX TEMIEPaTyp,
YTHIIM3AIUS «TETUIOBBIX)
OTXOJIOB C MCIIOJIb30BAaHHEM
TEIUIOBOTO Hacoca,
YTUIU3ALUS
OMOOPraHNYECKOro TOILJTNBA
JUISL BBIPAOOTKHU «TETIOBOM
U DJICKTPOIHEPTUH

3.3

ArperaTtHblie
COCTOSIHHS
BEIIIECTBA.
®da3oBble
epexobl

14

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KHIIEHUE. Y IebHast TeIoTa
napooOpa3oBaHusl.
Haceliennsie u
HEHACBHILIEHHbIE Maphbl.
KauecTBeHHast 3aBUCUMOCTD
IUIOTHOCTH U J1aBJICHUS
HACBILEHHOTO ITapa 0T
TEMIIEPATyphl, UX
HE3aBUCHMOCTb OT 00BbEMa
HACBIIIEHHOT O Mapa.
3aBUCHUMOCTB TEMIIEPATYPBI
KUIIEHUS OT JaBJICHUS B
KUAKOCTH.

Brnaxxnocts Bo3ayxa.
AbcomoTHas 1
OTHOCHUTEIIbHAs BJIaKHOCTb.
TBépmoe Teno.
Kpucrannuueckue n
amop(HbIe Tena.
AHN30TpONUs CBOMCTB
kpucrtamios. [ImaBnenne n
KpUCTaJIIM3anus. Y 1eibHast
TEIJIOTA IUIABJICHHUS.
Cyb6numarusi.

Hedopmaruu TBEpAOTO TENA.
PacTsxeHue u cxarue.
Cnsur. Moayns IOwra.

HaOmronenue cBoiicT
HACBIIICHHBIX TTAPOB, MAJIBIX
nedopmarui, mpoBeIeHe
KOCBEHHBIX U3MEPEHUN
yAEJIbHON TEIJIOTHI MIJIaBICHUS
JIbJa, a0COMIOTHON BJIAYKHOCTH
BO3/yXa, KO3 puimenra
MOBEPXHOCTHOTO HATSKEHUS,
Moayis FOura.

N3yuenne 3akoHOMEpHOCTEN
WCIIapEHUs U KUIICHUS
JKUJIKOCTEH, B TOM YHCIIC
KUIEHUS TIPU TIOHUKEHHOM
JABJICHUH, HATPEBaHUS U
IJIaBJICHUS KPUCTANIMUECKOTO
BEILIECTBA, KAUJUISIPHBIX
SIBIICHUM, CMauYlBaHMS.
[IpoBenenune onbITOB C
MBUIbHBIMH MJIEHKAMH.
HccnenoBanue moaenu
HEHBIOTOHOBCKOM KHUIKOCTH.
Pemenue pacu€rHbix 3a1a4 ¢
SIBHO 3aJaHHOH 1 HEIBHO
3aJaHHOH (pu3nueckon
MOJEIBIO C UCITOJIb30BaHIEM
OCHOBHBIX 3aKOHOB U ()OpMYTT
MOJIEKYJISIPHON (U3UKH U
TEPMOJIUHAMUKH.

Pemenne kadecTBEHHBIX
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[Ipenen ynpyrux
nedopMaruii.

TermoBoe pacumpeHue
JKUJIKOCTEN U TBEPJIBIX TEI,
00BbEMHOE U TMHEIHOE
pacupenue. AHTapMOHU3M
TEIUIOBBIX KOJeOaHU 4acTHUIL
BEILIECTBA KaK MPUYNHA
TEIJIOBOTO PACILIUPEHUS TEN
(Ha KAYECTBEHHOM YPOBHE).
[Ipeobpa3zoBanue FHEPTHUH B
(ha30BbIX TIEpPEX0/IaxX.
VYpaBHEHUE TEIIO0BOTO
OanaHca.

IToBepXHOCTHOE HATSKEHUE.
Koadduunent
MTOBEPXHOCTHOT'O
HaTspkeHus. Kanuispaeie
aBieHus. JlaBienue noxg
HCKPHUBJIEHHON
MTOBEPXHOCTBIO JKUJIKOCTH.
®opwmyia Jlamnaca.
TexHuueckue ycTpoicTsa u
TEXHOJIOTHYECKHUE TPOIIECCHI:
JKUJKHE KPUCTAILIIBI,
COBPEMEHHBIC MAaTEpUAIbI

3a/1a4, TPEeOYIOIINX
IIPUMEHEHUs 3HaHUH 110
MOJIEKYJIAPHOH (U3HKE U
TEPMOJMHAMUKE.
OOBsicHEHHE OCHOBHBIX
NPUHIUIIOB CTPOCHUS JKUIAKUX
KPHUCTAJJIOB, OJIy4YEeHUS
COBPEMEHHBIX MaTEpUAJIOB.
OnpeneneHue ycaoBHil
IPUMEHUMOCTH

Mojenel pU3nIecKux Tesl u
IIPOLIECCOB (SIBJICHUI):
MoJelnel rasa, )KuAKoCTH U
TBEPAOTO (KPUCTATINYECKOTO)
TeJla, UIeaIbHOIO Ta3a.
Boinonnenue yueOHbIX
3aJJaHUi Ha aHAJIU3 TEIUIOBBIX
MIPOIIECCOB (SIBJIICHUI) C
UCIIO0JIb30BaHUEM OCHOBHBIX
nosioxxenuit MKT n 3akoHOB
MOJIEKYJISIPHON (PUBHUKU U
TEPMOJAMHAMUKU: CBS3b
JIaBJICHUS UJI€aJIbHOTO Ia3a ¢
KOHLICHTpaluen MOJIEKYJI U €ro
TeMIIepaTypoil, ypaBHEeHHE
MenaeneeBa—Knanelpona,
MEPBbIIA 3aKOH
TEPMOJIMHAMUKH.

Pabora B rpynnax npu
00CYXJIeHUH BOIIPOCOB
MEXIPEAMETHOTO XapakTepa
(Harmpumep, 1o Teme
«TemnooOMeH B )KUBOM

IPUPOJIE»)
Hroro no 49
paszgeny
Pa3gen DJIeKTPOAMHAMH
4. Ka
4.1 DneKTpuYecKoe 24 DnexTpu3anys Tea U eé [IpoBenenne KOCBEHHBIX
rnosue MPOSIBIICHUS. DIEKTPUUECKUI | U3MEPEHUN U ONBITOB IO

3apsa. [IBa Buna
AIIEKTPUYECKUX 3apsIO0B.
[IpoBoIHUKY, TUDTIEKTPUKH U
MOJIYTIPOBOJTHUKH.
DneMeHTapHbIN
ANEKTPUUECKUI 3aps]l. 3aKOH
COXPaHEHHUS IINEKTPUUECKOTO
3apsna.

B3anmoneiicteue 3aps10B.
Toueunsie 3apsapl. 3aKOH
Kynona.

Dnektpuueckoe mose. Ero
JIEIICTBUE HA MIEKTPUUYECKUE

MPOBEPKE MPEITI0KEHHON
TUTIOTE3bI PU U3yYEHUHN
B3aUMOJICUCTBUS 3aPSKEHHBIX
TeJ, 3apsaa KOHAeH caTopa,
MOCJIEI0BATEIBHOTO
COCTMHEHUS KOHEHCATOPOB.
Omnpenenenne abCOMIOTHBIX
OTHOCHUTEIBHBIX
MOIPEIIHOCTEN U3MEPEHUI
busnaeckux BenrmunH. OleHKa
TPAaHMI] IOTPEIIHOCTEN.
Habmonenune npeBparieHust
SHEPTHH 3apsHKEHHOTO
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3apsbl.

HarmpsxénnocTs
ANEKTPUYECKOTO TOJIA.
[TpoOusrii 3apsia. Jluaum
HANPSKEHHOCTH
AIIEKTPUYECKOTO IOJIS.
OIHOPOIHOE PIEKTPUUECKOE
ToJe.

ITorenMaaIbHOCTE
AIIEKTPOCTATUYECKOTO MOJISL.
Pa3HocTh MOTEHIHATIOB U
HalpsDKEHUE.
[ToTeHumanbHas sHEPrus
3apsja B
ANEKTPOCTATUYECKOM I10JIE.
[Torenman
ANEKTPOCTATUYECKOTO MOJS.
CBs13b HAPSKEHHOCTHU TOJIS
Y Pa3HOCTHU MOTEHLHAJIOB JJIs
AIIEKTPOCTATUYECKOTO OIS
(kKaK OTHOPOAHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHuun cyneprno3unun
AIEKTPUYECKHUX TOJIEH.
[Tone Toueunoro 3apsiaa.
ITone paBHOMEpHO
3apsokeHHOU cdepsl. [lome
PaBHOMEPHO 3apsiKEHHOTO 110
00béMmy mrapa. [Tone
PaBHOMEPHO 3apsKEHHOU
OECKOHEYHOM IIOCKOCTH.
Kaprtunbl nunamii
HaNpsDKEHHOCTH ATUX MOJIeH
1 SKBUINOTEHIIMAIBHBIX
ITOBEPXHOCTEH.
IIpoBogHUKY B
AIIEKTPOCTATUYECKOM IIOJIE.
Ycnosue paBHOBECUS
3aps0B.

JIMBIEKTPUKHY B
AIIEKTPOCTATUYECKOM IIOJIE.
Jusnexkrpuyeckas
MIPOHUIIAEMOCTh BEIECTBA.
Konnencarop.
DIEKTPOEMKOCTh
KOHJIEHCATOPA.
DJEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCATOPA.
[TapannensHOE coeqUHEHHNE
KOHJICHCATOPOB.
ITocaenoBaTenbHOE
COEJIMHEHUE KOHJIEHCATOPOB.
DHeprus 3apsyKEHHOTO

KOHJIEHCATOpPa B SHEPTUIO
U3JIy4EeHHs CBETOIUO/A,
HCCJIEI0BAHNE pa3psia
KOHJIEHCATOpa Yepe3 PE3UCTOP.
N3yueHue 3aBUCUMOCTH
JIEKTPOEMKOCTH IIIIOCKOTO
KOHJIEHCATOpa OT IUIOUIaIH
IJIACTHH, PACCTOSTHUS MEXKITY
HUMH U JUAJIEKTPUYECKOU
MPOHUIIAEMOCTH.

N3ydenune kapTUH JIMHUK
HaIpsHKEHHOCTH
3JEKTPUYECKOTO TOJIS
TOUYEYHOI'0 3apsja,
PaBHOMEPHO 3apsiKEHHOMN
cdepbl, paBHOMEPHO
3apsHKEHHOTO M0 00bEMY
11apa, paBHOMEPHO
3apsKEeHHON OECKOHEYHOU
MJIOCKOCTH U
SKBUITOTEHIMATbHBIX
IIOBEPXHOCTEH.

Pemenue pacu€THbIx 3a1a4 ¢
SIBHO 3a/IaHHOM U HESABHO
3a/IaHHON (pr3nUYecCKO
MOJIEJIbIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U )OpMYJT
3JIEKTPOCTATUKU. Penienue
KaueCTBEHHBIX 3a]1a4,
TpeOYIOMIMX TPUMEHEHUS
3HAHUM MO IEKTPOCTATUKE.
OObsicHeHHE yCTpOWCcTBA U
MPUHIIUNA JEHCTBUS
3JIEKTPOCKOMNA, JIEKTPOMETPA,
KOHJICHCATOPOB, F'€HEPATOpa
Ban ne I'paada.

OO®bscHeHne paboThl
3JEKTPOCTATUYECKOM 3allMTHI,
3a3€MJIEHHUS AIEKTPONPUOOPOB.
Onpenenenue ycioBui
IIPUMEHUMOCTH MOJIeIen
buU3NYECKUX TeN: TOUCUHBIH
3apsi, OAHOPOIHOE
3JEKTPUYECKOE MOJIE.
Boinonnenue yueOHbIX
3a/IaHMl Ha aHau3
INEKTPUUYECKUX MPOLIECCOB
(sSIBJIEHMUIA) C UCTIONH30BAHUEM
OCHOBHBIX TTOJIOKEHUHN U
3aKOHOB JIEKTPOJIUHAMUKHU:
3aKOH COXpaHEHUS
3JIEKTPUUYECKOTO 3apsi/ia, 3aKOH
KynoHna, noteHimaibsHOCTh
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KOHJICHCATOPA.

JIBr>keHUE 3apsyKEHHOU
YaCTUILIBI B OJJTHOPOJITHOM
AIIEKTPUYECKOM II0JIE.
TexHuueckue ycTpoucTBa u
TEXHOJOTHYECKHE MTPOLIECCHI:
AIIEKTPOCKOII, AIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3aIINTA,
3a3eMIIeHHE
AIIEKTPONPUOOPOB,
KOHJICHCATOPbI, TEHEPATOP
Ban ne ['paada

3JIEKTPOCTATHYECKOTO MO,
MPUHIUIT CYTIEPIIO3ULITT
3JIEKTPUYECKUX TOJIEH.
HUcnonb3oBanue IT-
TEXHOJIOTH Mpu padote ¢
JIOTIOTHUTEIbHBIMU
UCTOYHUKaMU UHGOpMAIUU 110
TE€Me, UX KPUTHYECKUI aHAJIU3
Y OLICHKA JOCTOBEPHOCTH

4.2

IMocTosHHEBIN
ANEKTPUYECKUAIN
TOK

24

Cuna Toka. [1ocTOSHHBIIA TOK.
VYciioBus CyliecTBOBaHUS
IIOCTOSIHHOTO
AIEKTPUYECKOTO TOKA.
HcTounuku TOKa.
Hanpsixenune U u DJ1C £.
3akoH OMa jJi yyacTka
LETIH.

DneKTpuyecKoe
CONPOTHUBIICHHUE.
3aBUCHUMOCTb CONPOTUBIICHUS
OJIHOPOJIHOT'O TTPOBOJIHUKA OT
€ro JJIMHBI U TUIOLIAH
MOTIEPEUHOT0 CEUCHUSI.

VY nenbHOE CONPOTUBIICHUE
BEIIIECTBA.
IlocnenoBarensHoOE,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX
ANEKTPUUYECKUX Ienel.
[TpaBuna Kupxroda.

Pabora anekrpudeckoro
Toka. 3akoH Jlxoyns-Jlenna.
MOMHOCTB 3JIEKTPUUYECKOTO
ToKa. TennoBast MOIITHOCTb,
BbIZIEJIsIEMas Ha PE3UCTOpE.
O/1C u BHyTpEeHHEE
CONPOTHUBIIEHUE UCTOYHHUKA
ToKa. 3aKkoH OMa J1d MOJTHOU
(3aMKHYTOI) 3JI€KTPHUYECKOI
neny. MoImHOCTh UCTOYHUKA
tToka. KopoTkoe 3aMbikanue.
Konpaencarop B uenu
MOCTOSIHHOTO TOKA.
TexHuueckue ycTpocTsa u
TEXHOJIOTHYECKHUE MPOLIECCHI:
aMIiepMeTp, BOJITMETD,
peocTar, CYETUYMK
ANEKTPUYECKON SHEPTUN

[IpoBenenune npsiMbIxX
M3MEPEHUN CUIIBbI TOKA U
HaIpsKEHUs, KOCBEHHBIX
U3MEPEHUU YIECIBHOTO
conpotusnenus, IC u
BHYTPEHHETO COIPOTUBIICHUS
MCTOYHMKA TOKA, IIPOBEJICHUE
WCCJIEI0BAHUM 3aBUCUMOCTEN
buznYeCKuX BEIUYHH U
OIIBITOB 110 IIPOBEPKE
NPEII0KEHHOU TUIIOTE3bI IIPU
W3Y4YEHUU LEeIel TOCTOSTHHOTO
TOKA.

Ornpenenenne aOCONIOTHBIX U
OTHOCHUTEIIbHBIX
IOTPELIHOCTEN H3MEPEHUIN
¢u3nueckux BeauuuH. OneHKa
TPAHMI] IOTPEIIHOCTEN.
N3ydeHne KOpOTKOro
3aMBbIKaHUs FaJIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHUS.
Pemenue pacu€THbIxX 3a1a4 ¢
SIBHO 3a/IAHHOM M HESABHO
3aJjaHHOH (pu3nueckon
MOJIEJIBIO C HCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMYII
IIOCTOSIHHOT'O TOKA.

Pemenne kauecTBEHHBIX
3a/1a4, TpeOyroIux
NPUMEHEHUS 3HaHUHN U
3aKOHOB IIOCTOSIHHOI'O TOKA.
OO®bsicHeHHEe yCcTpolCcTBA U
NpUHIUIA ASUCTBUS
aMIIepMeTpa, BOJBTMETPA,
peocrara, cCuéTymKa
3JIEKTPUYECKON SHEPTUU.
BrinonHenue yueOHbIX
3aJJaHUN Ha aHaJIN3
JJIEKTPUYECKUX IIPOLIECCOB
(s1BJIEHMI) C HCTIONH30BAHUEM
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OCHOBHBIX IIOJIOXKEHUHN 1
3aKOHOB JIEKTPOJANHAMUKH:
3akoHbl OMa JUIg ydacTKa [enu
Y JUISl 3AMKHYTOU
INEKTPUYECKOM 1IeTH, 3aKOH
Jxoyna—JIenna.

PaGora B rpynmnax npu
00CYXJIeHUH BOIIPOCOB
MEXIPEAMETHOTO XapakTepa
(manpumep, 1o Teme
«DIeKTpUYECcKHe SIBJICHUS B
IPUPOJIEN)

4.3

Toxku B
Pa3IUYHBIX
cpemax

DIIeKTPOTUTHIECKAs
JUCCOIMAIUS. DIEKTPOIIU3.
3akonbl Dapajes nis
AJEKTPOJIN3A.
DJIEKTPUYECKUI TOK B razax.
CaMOCTOSITENbHBIN U
HECaMOCTOSITCIIBHBIA pa3psi/l.
Paznmunbie THIIED
CaMOCTOSITEIIBHOTO pa3psia.
Momnuns. I1na3ma.
TexHuuyeckue ycTpoicTBa u
MPaKTUYECKOE TPUMEHEHHUE:
ra3opa3psaHbIC JaMIIbI,
JJIEKTPOHHO-JTy4eBas TPyOKa,
MOJTYTIPOBOTHUKOBBIE
puOOpBI: MO, TPAH3UCTOD,
dboToamno, cBeTOANO,
rajibBaHuKa, papuHUpPOBaHUE
MeIH, BEIIUIABKA aJTFIOMUHUS,
AIIEKTPOHHAS] MUKPOCKOTIHS

[IpoBeneHre KOCBEHHBIX
MU3MEPEHUI U UCCIEN0BAHUMN
3aBUCUMOCTEN MEXIY
(u3NYeCKUMHU BEIIMYMHAMHU
IIPU U3YYEHHUH MIPOLIECCOB
IPOTEKaHUS AIEKTPUUECKOTO
TOKa B METaJUIaXx,
INEKTPOJIUTAX U
MOJIyIPOBOJIHUKAX.
Ornpenenenne aOCONIOTHBIX U
OTHOCHUTEIIbHBIX
IOTPELIHOCTEN H3MEPEHUN
¢busnueckux BenuunH. OLeHkKa
TPAHMI] IOTPELIHOCTEN.
Habmonenue anekrponusa,
U3y4eHUe U O0bSCHEHUE
IIPOBOAMMOCTH 3JIEKTPOJIUTOB,
9KCIIEPUMEHTAIILHOE U3YUEeHHE
3aKOHOB JIEKTPOJIN3A
®dapapes.

CHATHE BOJIBT-aMIIEPHOI
XapaKTepUCTUKHU AUOA.
CpaBHEeHUE IPOBOIUMOCTH
METAJIJIOB U
HOJIyTIPOBOIHUKOB.
N3yuenne nckpoBoro paspsaa
Y IIPOBOJIUMOCTH BO3.1yXa.
Pemenue pacu€THbix 3a1a4 ¢
SIBHO 33JJaHHOW U HESIBHO
3aIaHHON (pU3MUYECcCKOn
MOJIENBIO C UCIIOJIb30BaHUEM
3aKOHOMEPHOCTEN
MIOCTOSIHHOTO TOKa B
Pa3IUYHBIX Cpelax.

Pemenne kauecTBEHHBIX
3aja4, TpeOyromux
MIPUMEHEHUS
3aKOHOMEPHOCTEN
MIOCTOSIHHOTO TOKa B
Pa3IUYHBIX Cpelax.
OO6bsicCHeHHE yCTpOWCTBA U
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MPUHIIUNA JEHCTBUS
ra3opaspsaHbIX JIaMIl,
3JICKTPOHHO-TYyYEBON TPYOKH,
MOJTYTIPOBOTHUKOBBIX
puOOPOB: AMO/IA,
TpaH3ucTopa, horoauosa,
CBETOJINO/IA.
OObsicCHEHHE CYTH IIPOLIECCOB:
raJibBaHUKH, padhUHUPOBAHUS
MEJIH, BBITUIABKY aJTFOMUHUS,
JIEKTPOHHOU MUKPOCKOIIUU
Hroro no o4
pazneny
Pazgen | ®usnyeckui
5. NMPAKTUKYM
5.1 Ouznyeckuit 16 Crioco6b1 n3MepeHHs [IpoBeneHne KOCBEHHbBIX
MPAKTUKYM (bu3NYECKUX BETUYHH C U3MEpEHUil, nccieI0BaHui
UCTIOJIb30BaHUEM 3aBUCHMOCTEH (PU3NICCKUX
AHAJIOTOBBIX U IU(PPOBBIX BEJIMYMH, IPOBEPKa
HU3MEPUTEIIEHBIX TPHOOPOB M | MPEIOKEHHBIX THITOTE3
KOMITBIOTEPHBIX TATYMKOBBIX | (BBIOODP U3 pabOT, ONMKUCAHHBIX
cucteM. AOCOIOTHBIE U B TEMAaTHYECKUX pa3zierax
OTHOCUTEIIbHBIE «YYeHNYECKH SKCTIEPUMEHT,
MOTPEIIHOCTH U3MEPEHUI nabopaTopHble paboThI,
(bu3NYECKUX BETUYHH. MPAKTUKYM))
OrieHKa rpaHuil
MOTPEIIHOCTEH
Hroro mo 16
pazneny
Paznen | OGobmaromee
6. NMOBTOPEHHE
6.1 Cucremarusanusa | 6 O060061IEHNE U . BermonHenne yueOHbIxX
U 000011eHne (pe3epB | cucteMaru3anus COAEpPKaHUS | 3alaHUi, IEMOHCTPUPYIOITNX
IIPEIMETHOTO HOE paszesnoB Kypca OCBOCHHE OCHOBHBIX TIOHSATHH,
COJIepKaHus U Bpemsi) | «MexaHUKay, bu3NYECKUX BENIUYHNH U
OIbITa «MonekynspHas pusuka u 3aKOHOB Kypca ¢usuku 10
NEeSITENIbHOCTH, TEPMOJUHAMUKAY, KJlacca
puoOpPETEHHOTO «INEKTPOIMHAMHKA
IpU U3yYCHHUH
Kypca ¢puzuku 10
KJlacca
6.2 Pemenne 4
KOMOMHHPOBaHH
BIX 3a/1a4
OBILEE 170
KOJIMYECTBO
YACOB IIO
[TPOTPAMME
11 KJIACC
Ne n/m HaumenoBanune | Komuue | IIporpammHoe coneprxaHue OcHoBHBIE BUIBI
pa3zesioB U TeEM CTBO JIESITETTHHOCTH 00YUJaIOIIMXCS
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y4eOHOT0 4acoB
npenMera
Pazgen | DuexkTpoauHaMu
1. Ka
1.1 MarsutHoe one | 14 BsaumoneiictBue [IpoBeneHre KOCBEHHBIX

MOCTOSIHHBIX MAarHUTOB U
IIPOBOJIHUKOB C TOKOM.
MaruutHoe nosie. Bexrop
MarHuTHOM UHIYKIIMH.
IIpuHuun cynepno3unun
MarHuTHBIX noneu. Jlnnun
MarHUTHOW UHIYKLIHH.
MarnuTHOe nosue
MPOBOJIHUKA C TOKOM
(IpsIMOTO MPOBOTHUKA,
KaTYIIKU U KPYTOBOI'O
BUTKa). OmbIT Dpcrena.
Cuita Amriepa, eé
HaIlpaBJIE€HUE U MOIYIIb.
Cua Jlopenua, eé
HaIlpaBJIE€HUE U MOIYIIb.
JIBrkeHue 3apsyKeHHON
YaCTHUILbl B OJJHOPOJHOM
MarHuTHoMm nosje. Pabora
cuiibl JIopeHna.
MaruutHoe noJsie B
BelecTse. PeppoMarHeTuKH,
napa- ¥ IMaMarHeTUKH.
TexHu4eckue ycTpoucTsa u
TEXHOJIOTHYECKHUE TPOIECCHI:
MIPUMEHEHHUE MTOCTOSTHHBIX
MarHuTOB,
AIEKTPOMArHUTOB, TECTEP-
MYJIBTUMETP,
aNeKTpoaABHUTraTeNb SKodwu,
YCKOPHUTENN JIEMEHTAPHBIX
YacTHI]

U3MEpEHU cuibl Amnepa,
IIPOBE/ICHHUE UCCIIEOBAHUS
3aBUCUMOCTEN MEXKITY
buznyeCcKUMU BEIMYUHAMU U
OTIBITOB IO MPOBEPKE
IPEII0KEHHOW TUIIOTE3bI IIPU
W3y4YECHUH JAECHUCTBUS
MIOCTOSIHHOTO MarHuTa Ha
PaMKy € TOKOM,
B3aUMOJICUCTBUS TPOBOJHUKA
C MarHUTHBIM I10OJIEM.
Omnpenenenue abCOMIOTHBIX U
OTHOCHUTEIBHBIX
MOTIPEIIHOCTEN U3MEPEHU I
¢usnyeckux BenuauH. OneHKa
TPAHMI] IOTPEIIHOCTEN.
HccnenoBanme MarHUTHOrO
0JISI IOCTOSIHHBIX MarHUTOB,
CBOWCTB (peppOMarHeTHKOB.
Onpenenenue ycinoBuil
MPUMEHUMOCTH MOJIEIN
OJIHOPOJIHOI'O MarHUTHOTO
OJISL.

Ornpezenenne HanpaBIeHUS
WHYKIIUA MarHUTHOTO TIOJIst
MPOBOJIHUKA C TOKOM,

cubl Amriepa U CHUJIbI
Jlopenua. 3yuenue KapTUHBI
JUHUN WHIYKIIUA MarHUTHOTO
MOJISI IOJIOCOBOTO U
MOIKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB,
JUTUHHOTO TIPSIMOTO
MIPOBOJIHUKA, 3AMKHYTOT'O
KOJIBIIEBOT'O MMPOBOJIHUKA,
KATYIIKU C TOKOM.
O0BaAcHeHNe B3aUMOIEHCTBUSA
JIBYX IMPOBOJHUKOB C TOKOM,
nercteys cuiibl JIopeHna Ha
MOHBI 3JIEKTPOJIUTA.
Hab6mronenve nrkeHus myvKa
3JIEKTPOHOB B MAarHUTHOM
ToJe.

N3ydeHue npuHIMna JeHCTBUSA
AJIEKTPOU3ZMEPUTEITHHOTO
npubopa
MAarHUTOSJIEKTPUYECKON
CHUCTEMBI.
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Pemenue pacy€THbIx 3a1a4 ¢
SIBHO 33JJaHHOU U HESIBHO
3aJIaHHON (HPU3UIECKOM
MOJICIIBIO C UCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB H (hopmyi
1o TeMe «MarHuTHOE II0JIeY.
Penrenne kayecTBEHHBIX
3a/a4, TpeOyIOMMX
IpUMEHEHUS 3HaHUH 110 TeMe
«MarauTHoOE 1oJIe».
OO0BsicHeHHE YCTPOHCTBA U
MPUHLIUIA JEHCTBUS
3JICKTPOMAarHUTOB, TECTEPa-
MYJIbTUMETPA,
AJICKTPOABUTATEIIS

Sxo0wu, yckopurenen
3JIEMEHTAPHBIX YACTHII.
OObsicHeHHE TPUMEHEHHUS
IMOCTOSIHHBIX MarHUTOB

1.2

DNIeKTpOMarHuTH
ast MHYKIUs

13

SIBreHne 2NEeKTPOMArHUTHOM
uHaykuuu. ITorox BekTopa
MarHuTHO uHaykuu. J1C
WHIYKIUU. 3aKOH
AIEKTPOMATHUTHOMN
nnaykunn Papanes.
Buxpesoe aniekTpudeckoe
nosne. Toku dyko.

O/1C unaykuuu B
IIPOBOJHMKE, IBUKYILIEMCS B
OJIHOPOJHOM MarHUTHOM
ToJIe.

IIpaBuno JleHna.
WNunykruBHOCcTh. KaTymika
WHAYKTUBHOCTH B LIETIN
IIOCTOSIHHOTO TOKA. SIBieHMe
camounaykiuu. J/C
CaMOMHTyKIIMH.

DHeprus MarHUTHOTO OIS
KATYILIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIE.
TexHu4eckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MPOLECCHI:
MHAYKIIMOHHAS TI€Yb,
COJICHOM/I, 3aIIUTa OT
AIIEKTPU3ALIUHU TeJl IPU
JBUKEHUHM B MATHUTHOM
noJie 3eMiu

[IpoBenenue uccneqoBaHus
3aBUCHUMOCTEN (PU3NYECKUX
BEJIUYUH U OIBITOB IO
MIPOBEPKE MPETI0KEHHON
TUTIOTE3bI MPU U3yUECHUU
SIBJICHUS JIIEKTPOMArHUTHOMN
WHYKIUH.

OrnpeneneHne HHIYKIUA
BUXPEBOTO MAarHUTHOTO TOJISI.
Omnpenenenue abCOMIOTHBIX U
OTHOCHUTEIBHBIX
MOIPELIHOCTEN U3MEPEHU I
busndeckux BenmuurH. OreHka
TPAaHMI] IOTPEIIHOCTEN.
DKCrepuMEHTAIbHOE U3yUYCHHE
npasuia JIeHna.
Hccnenosanue sBieHus
CaMOMHAYKIMH, 3aBUCUMOCTH
3/1C caMOMHIYKIIUH OT
CKOPOCTH U3MEHEHHUS CUJIBI
TOKA B IIETIH.

N3yueHue nageHns Maraura B
AITIOMUHHUEBON (METHOM)
TpyoOe.

Co6opka mozenu
3JIEKTPOMArHUTHOTO
re’epaTopa.

Pemenue pacy€THbIxX 3a1a4 ¢
SIBHO 33JJaHHOM 1 HESIBHO
3aTaHHON (pU3MUYeCcCKOn
MOJIENBIO

C UCIOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (hOPMYII TIO TeMe
«ONEeKTpOMarHUTHAsI
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WHIYKIUS.
Pemenne xkauecTBEHHBIX

3a/1a4, TPEeOYIOIINX
pUMEHEHUS 3HaHUH 10 TeMe
«DIeKTpOMarHuTHas
WHIYKIIHAS.

OO0bsicHeHHE OCHOBHBIX
MIPUHLIUIIOB AEHCTBUS
TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOIECCOB,
TaKUX KaK: MHIYKIIMOHHAs
1eYyb, COJCHOUI, 3aIlIUTa OT
JNEKTPU3ALNHU TEN MIPU
JBUKCHUH B MATHUTHOM TIOJIE
3eMIIn.

Pabora B rpynmnax mnpu
00CYXJIEHUHU BOIIPOCOB
MEXIPEIMETHOTO XapakTepa
(mampumep, 1o Teme
«INEKTPOMArHUTHBIEC SIBJICHUS
B IIPUPOJIE»)

Hroro 1o 27
paszzueny

Pa3znen | Kosedanus u

2. BOJIHBI

2.1 Mexanuueckue 10 KomnebarenpHas cucrema. [IpoBenenne KOCBEHHBIX
KoJieOaHus CBo0OoHbBIE KOJIEOaHU. WU3MEPCHHM, UCCIIEIOBAHUS

[Mapmonunueckue konedaHus.
Kunematuueckoe u
JTMHAMHUYECKOE ONMCaHue.
DHEpreTU4ecKoe OMMUCaHnue
(3aKOH cCOXpaHeHus
MEXaHUYECKOU

sHeprum). BoiBon
JUHAMHUYECKOTO OMUCAHUS
TapMOHHMYECKHUX KoJIeOaHUMH
U3 X SHEPTreTUYECKOro U

KHMHEMAaTHYCCKOT'O OITMCaHMA.

Ammuintyna u ¢asza
kosneOanuil. CBs3b
aMIUTUTY/ABI KoJeOaHuit
VCXOJIHOM BEJTMYUHBI C
aMIUTUTYAaMU KoJiebaHuit eé
CKOPOCTH M YCKOPCHHSI.
[Tepuon u yacrora
koneOanuil. [lepuon manbix
CBOOOJTHBIX KOJIeOaHHI

MaATEMAaTHYCCKOI'O MassTHHKA.

[Tepuona cBOOOTHBIX
Kosie0aHui NPY>KUHHOTO
MasITHUKA.

[TonsTHE O 3aTyXarOMNX
Kosie0aHusX. BoIHyX/IeHHbIE

3aBUCUMOCTEN MEXKITY
bu3NYECKUMU BETMUYUHAMH U
OTIBITOB TIO TIPOBEPKE
MPEII0KEHHOW TUIIOTE3bI MTPU
W3Yy4YEHUU KOJIeOaHI
HUTSHOI'O U IPYXUHHOTO
MasiTHUKOB,

BBIHYK/ICHHBIX U 3aTyXaIOIIUX
MEXaHUYECKUX KOJICOaHMIA.
Omnpenenenne abCOMIOTHBIX U
OTHOCHUTEIbHBIX
MOIPEIIHOCTEN U3MEPEHUI
¢uznueckux BenuuuH. OneHka
TPaHMI] OTPEIIHOCTEN.
HaOmronenne He3aBUCUMOCTH
neproa MajbIX KOJIeOaHmit
rpy3a Ha HUTH OT aMIUTUTY/IbI.
DKcrepuMeHTalbHas poBepKa
3aKOHA COXPaHEHUs YHEPTUU
npu KoJebaHusxX rpy3a Ha
MPY>KUHE.

Habmonenue pe3onanca.
Onpenenenre ycaoBHi
MPUMEHUMOCTH MOJIENN
MAaTeMaTHYeCKOTO MasiTHUKA U
UJI€AIbHOTO MPY>KMHHOTO
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kosiebaHus. Pe3onanc.
Pe3onancHas xpusas.
BnusiHue 3aTyxaHus Ha BUJ
PE30HAaHCHOU KPUBOM.
ABTOKOJIE0aHUS.
TexHu4eckue ycTpoiucTsa u
TE€XHOJIOTHYECKHE ITPOLIECCHI:
METPOHOM, 4achl, KaueH,
MY3bIKaJIbHBIE HHCTPYMEHTBI,
ceiicmorpad

MasiTHUKA.

Pewrenne pacu€THbIX 3a1a4 €
SIBHO 3aJaHHOU U HEIBHO
3alaHHON (pU3MUecKoi
MO/JIEJbIO C UCTIOIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYII
no teme «MexaHuueckue
KOJICOAHUS».

Pemenne kauecTBEHHBIX
3a/a4, TPeOYIOIHIX
PUMEHEHUS 3HAHUN 110 TeMe
«MexaHW4eCKHe KOJIeOaHUsD».
OOBsicHeHHE YCTPONCTBA U
MPUHLIUIA JEHCTBUSA
METPOHOMA, 4acoB, KaueleH,
MY3BIKQJIbHBIX HHCTPYMEHTOB,
cericmorpada.
HUcnonb3oBanue IT-
TEXHOJIOTH Mpu paboTe ¢
JIOTIOTHATEITbHBIMU
UCTOYHUKAaMU UHGOpPMAIUU TI0
TeMe, UX KPUTHUSCKUN aHAIIN3
U OLIEHKA JOCTOBEPHOCTH

2.2

DNeKTpOMarHuTH
ple KoeOaHus

15

KounebarenbHbII KOHTYD.
CBo0OOHBIE
AIIEKTPOMAarHUTHEIE
Kosie0aHus B U1€aIbHOM
K0JIeOaTeITbHOM KOHTYDE.
®opmyna Tomcona. CBs3b
aMIUTUTYIBI 3apsaa
KOHJIEHCATOpa C aMIUIUTY0H
CHUJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe.

3aKOH COXpaHEHMsI SHEPTUU B
ujieaIbHOM KoJieOaTeTbHOM
KOHTYpe.

3aryxaromue
AIIEKTPOMAarHUTHBIE
KosiebaHus. BeinyX1eHHbIE
AIIEKTPOMArHUTHBIE
Kose0aHusl.

IlepemeHHBIH TOK.
MoIIHOCTb epeMEeHHOT0
TOKa. AMIUTUTYAHOE U
JIEUCTBYIOIIEE 3HAYCHHNE
CHJIBI TOKA U HANpPSKEHUS
IIpU pa3anudHoil popme
3aBUCUMOCTH II€PEMEHHOT0
TOKa OT BPEMEHH.
CunycouganbHbIA
IepeMeHHbIN ToK. Pe3ucrop,
KOHJIEHCATOp M KaTyIlKa
WHJIYKTUBHOCTH B IIETIH

IIpoBeneHne KOCBEHHBIX
WU3MEPCHHUI U UCCIIEIOBaHUS
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH MPU U3YUCHUU
3JIEKTPOMArHUTHBIX
KOJICOAHMH U IeTel
MEPEMEHHOTO TOKa.
Omnpenenenue abCOMIOTHBIX U
OTHOCHUTEIIBLHBIX
MOIPELIHOCTEN U3MEPEHUI
¢uznyeckux BenuuuH. OneHka
TPAaHMI] IOTPEIIHOCTEN.
N3yuenune ycTpolictBa u
MPUHIINIIA JCHCTBUS
TpaHnchopmaropa.
Habmoaenue
3JIEKTPOMArHUTHOTO
pe30HaHca.

H3ydenue ocuumiorpaMm
3J€KTPOMAarHUTHBIX
KOJICOaHMIA.

Pemenue pacy€THbIx 3a1a4 ¢
SIBHO 33JJaHHON M HESIBHO
3aIaHHON (pU3MUYECcCKOn
MOJICIIBIO C UCIIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB H (hopmyi
1o TeMe «JIEeKTPOMarHUTHBIE
Konebanusny. Pemenne
KayeCTBEHHBIX 3a/1a4,
TPEOYIOMUX TPUMEHEHUS
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CHHYCOMJIAJIbHOTO
MepeMEeHHOro Toka. Pe3oHanc
TOKOB. Pe3onanc
HaIPsKCHUN.

WneanpHbiil TpanchopmaTop.
[IpousBoacTBO, nepenaya u
noTpebIeHUE IEKTPUUECKOM
SHEPTHUH.

DKOJIOTMYECKUE PUCKHU ITPU
MIPOU3BOJICTBE
anekTposnepruu. Kynprypa
HCIIOJIb30BaAHUS
AIIEKTPOIHEPIUU B
MMOBCEITHEBHOW KU3HH.
TexHuueckue ycTpoucTBa u
TEXHOJIOTHYECKHUE MPOLIECCHI:
ANEKTPUYECKUI 3BOHOK,
TeHEPATOpP MEPEMEHHOTO
TOKA, JUHUU IIEKTpoIiepeaay

3HaHW MO TeMe
«JIEKTPOMAarHUTHbIE
KOJIeOaHUS.

CpaBHEeHME MEXAHUYECKUX U
3IEeKTPOMArHUTHBIX
KoJIe0aHuH.

OOBsicHeHHE YCTPOHCTBA U
MPUHLIUIA JEHCTBUS
ANEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, IMHUH dJIeKTporiepeiay.
Ornpenenenne yciuoBuit
MPUMEHUMOCTH MOJIENIN
UJCATLHOTO KOJICOATeTLHOTO
KOHTYpA.

AHanu3 1 OlleHKa
MOCIIEACTBHUI UCIIOJIb30BAHUS
Pa3IUYHBIX CIIOCOOOB
MIPOU3BOJICTBA IEKTPOIHEPTUU
C MTO3UIMI 3KOJIOTHYECKOU
0€30MacHOCTH; MPEACTaBICHUN
0 paIMoHaTFHOM
PUPOJIONIOIH30BAaHUH (B
MPOILIECCEe MOATOTOBKH
COOOIIeHUH, BBIMTOJTHEHUN
IPYIIOBBIX IPOEKTOB)

2.3

MexaHn4ueckue 1
AIEKTPOMArHUTH
bI€ BOJIHBI

10

MexaHnyecKkue BOJIHBL,
YCIIOBUS UX
pacrnpoCTpaHEHUs!.
[Tonepeunble 1 MPOJIOJIbHBIE
BousHEBL. [lepuon, ckopocThb
pacrnpocTpaHeHUs U JUIMHA
BOJIHBI. CBOICTBa
MEXaHUYECKUX BOJIH:
OTpaXeHHE, IPEIOMIICHUE,
uHTepdepeHus u
Tudpaxius.

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. Beicora
ToHa. TemOp 3ByKa.
[IymoBoe 3arpsi3sHEHNE
OKPYXaIOIIEe Cpebl.
DNEeKTPOMAarHUTHbHIE BOJIHBI.
VYcenoBus U3IydeHUst
AIIEKTPOMAarHUTHBIX BOJIH.
B3aumnast opueHTanus
BeKkTOpoB B” , E” , U B
AJIEKTPOMATrHUTHOM BOJIHE.
CaoiicTBa
AIIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHE, IPEJTOMIICHUE,
MoJIIpU3aIus,
uHTEephEepeHIMs U

Hab6mronenue obpazoBanus u
pacipoCcTpaHeHUs TOTIePEUHBIX
Y TIPOJIOJIBHBIX BOJIH,
OTPaKCHUS U TIPEIIOMIICHHUS,
uHTepdepeHn 1 TudpaKuu
MEXaHHYECKUX BOJH,
aKyCTHUYECKOT0 Pe30HaHCa,
CBSI3M TPOMKOCTH 3BYKa U
BBICOTHI TOHA C aMIUTUTYAON U
4acTOTOM KojeOaHuH.
H3yueHue cBolicTB
yIBTPa3ByKa U €ro
MPUMEHEHHUS.

Hccnenosanue cBONUCTB
AMEKTPOMArHUTHBIX BOJIH:
OTpaKeHHE, TPEIOMIICHHE,
noJsipu3anus, rudpakuus,
UHTEepEPEHIIHS.
Ob6napyxeHne nHPpaKpacHOTo
U ynbTpaduoseToBoro
H3Ty4CHUH.

CpaBHeHUE MEXaHUYECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Omnpenenenue ycnoBui
MIPUMEHHUMOCTH MOJICITH
TapMOHHYECKOMN BOJIHBI.
Pemenne kauecTBEHHBIX
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nudpakiust.

IIIxana 31€eKTpOMarHUTHBIX
BOJH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUUITBI paInOCBS3U U
TeneBuaeHus. Paguonokanms.
DJIEKTPOMArHUTHOE
3arpsi3HEHUE OKpY Karolei
CpEJbl.

TexHuueckne ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
panap, paIuONpUEMHHUK,
TEJEeBU30p, aHTEHHA,
tenedon, CBU-meun,
yIbTPa3ByKOBasi AMATHOCTHKA
B TEXHUKE U MEJIUIIUHE

3a/1a4, TPEeOYIOIINX
NpPUMEHEHUS 3HaHUH 10 TeMe
«MexaHnueckue u
AJIEKTPOMATHUTHBIE BOJIHBI».
W3ydeHue napamMeTpoB
3BYKOBOH BOJIHBL.

W3ydeHue pacrpocTpaHeHHs
3BYKOBBIX BOJIH B 3aMKHYTOM
IPOCTPAHCTBE.

OObsicHEHHE yCTPOWCTBA U
MPUHIINIIA ACHCTBUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
paznapa, paaAuonpuEéMHUKA,
TEJIEBU30pa, aHTECHHBI,
tenedona, CBU-neun.
OObsicHEHUE yIbTPa3BYKOBOU
JTUArHOCTHKHU B TEXHUKE U
MEUIMHE.

Hcnone3oBanue IT-
TEXHOJIOTHH MPHU padoTe C
JOTIOTHUTEIbHBIMU
UCTOYHUKAMHU WHPOPMAITUH TIO
TeMe, UX KPUTHUECKUN aHaIIn3
Y OIICHKA JJOCTOBEPHOCTH.
AHanus ¥ olleHKa
IIOCJIEICTBUM IIIYMOBOTO U
3JIEKTPOMArHUTHOTO
3arpsi3HEHUs] OKpYyKarolen
Cpelbl C MO3ULIMI
9KOJIOTHUECKOH 06€30MacHOCTH;
IIPEICTABICHUM O
parroHaIbHOM
MIPUPOIOTIOIH30BAHNH (B
npoliecce MOArOTOBKH
COOOIIECHHUH, BBIITIOJTHCHUN
TPYIIOBBIX MPOEKTOB)

2.4

OnTtuka

25

IIpssMonuHeiHOE
pacmpocTpaHeHHe CBETa B
OIHOpPOJHOM cpexe. JIyu
cBeTa. ToueuHblli HCTOYHHK
CBeTa.

OtpaxkeHue cBeTa. 3aKOHBI
OTpPa)KEHHUS CBETA.
[TocTpoenue nzo0pa>keHuii B
IJIOCKOM 3€pKalie.
Cdepuueckue 3epkaia.
[Ipenomnenue cBeta. 3aKOHbI
MPEJIOMJIEHUS CBETA.
AOCOIOTHBIN TOKa3aTesh
MIPEJIOMIIEHUSI.
OTHOCHUTEIBHBIN MMOKA3aTETh
npenomieHus. [locTosHCcTBO
YaCTOTHI

HaOmroaeHne onTHIecKux
SBJICHUM, IPOBEICHUE
KOCBEHHBIX U3MEPEHUH,
HACCIeOBaHNs 3aBUCUMOCTEN
buznYECKUX BEIUYHMH U
OTIBITOB TIO TIPOBEPKE
NPEII0KEHHOM TUIIOTE3bI NPU
W3Y4YEHUU SIBIICHUN
MPEIOMJICHHUS CBETa HA
TpaHMIle pa3jenia AByX Cpes,
MPETOMJIICHHUS CBETA B
coOuparorieii u
paccenBaronIEn JTUH3aX,
BOJIHOBEIX CBOMCTB CBETA.
Ha0mronenne moaaoro
BHYTPEHHETO OTPaXKEHU,
M3y4YeHHE MOICIIH
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CBETa M COOTHOIICHUE JJINH
BOJIH TP NIEPEXOE
MOHOXPOMaTHYECKOI'0 CBETa
yepes3 rpaHully paszelia AByX
ONTUYECKUX CPE.

Xox J1y4eil B Ipu3Me.
Hucnepcus cera. Cl0KHBII
cocTaB Oenoro ceera. L[Ber.
[TonHOE BHYTpeHHEe
otpaxkeHue. IIpenenbHbii
YTOJI ITOJIHOTO BHYTPEHHETO
OTpaKEHMUSI.

Coluparomue u
pacceuBaroIIye JTUH3bI.
Tonkas nun3a. okycHoe
paccTosiHuE U ONTUYECKast
CHUJIa TOHKOM JTUH3BI.
3aBUCUMOCTH (POKYCHOTO
paccTosHUS TOHKOU
chepuyeckom JTUH3HI OT €€
reOMEeTPUU U
OTHOCHUTEJIBHOTO TIOKa3aTes
MIPETOMIICHUS.

®opmyJsia TOHKOM JIMH3BI.
YBenuueHue, 1aBaeMoe
JIMH30M.

Xox J1y4a, Mpomeamero
JIMH3Y OJ1 IPOU3BOJILHBIM
YIJIOM K €€ TJIaBHOM
ONTHUYECKOM OCH.
[Toctpoenune nzobpaxeHuit
TOYKHU U OTpe3Ka MpsiMOil B
coOMparIMX U
pacceuBaroIIMX JUH3aX U UX
CUCTEMaX.

OnTHueckue mpruoOOpHI.
Pa3pemaromias cnocoOHOCTb.
['ma3 kak ontuyeckas
cucTema.

ITpenensl NpUMEHUMOCTH
r€OMETPUYECKON ONTUKH.
BonnoBas onrtuka.
WnTepdepenmus cera.
KorepeHTHbIE HCTOYHUKH.
VYcnoBus Habmo1eHus
MaKCHMYMOB U MUHUMYMOB B
UHTEp(PEPEeHITNOHHOMI
KapTHUHE OT JIBYX
KOT€pEHTHBIX HCTOUHHKOB.
[TpruMepbI KJ1aCCHYECKUX
UHTEP(PEPEHIINOHHBIX CXEM.
Judpakuus ceera.
JudpaxnuonHas pemeéTka.

CBETOBOJA.

[Monmyuyenne nzo0pa>keHus B
CUCTEME U3 INTIOCKOT0 3epKajia
Y JIMH3bI, B CUCTEME U3 JBYX
JIUH3.

Koncrpynposanue
TEJIECKOINYECKUX CUCTEM.
N3yuenne nonsipusanuu cBera,
OTPaXEHHOTO OT MOBEPXHOCTH
JUAJICKTPUKA, U3YyUCHUE
uHTepdepeHIH J1a3epHOro
U3JIy4CHHS Ha JIBYX IIEJAX.
[Tonydenue criekTpa
U3JIy4EeHHS CBETOIMOA IPU
MOMOIIH TU(PaKIIMOHHON
PELIETKA.

Pemenue pacu€THbIxX 3a1a4 ¢
SIBHO 3a/IaHHOM M HEABHO
3a/IaHHON (pr3nUYecCKOn
MOJIEIbIO C UCTI0Ib30BAaHUEM
OCHOBHBIX 3aKOHOB U )OpMYJT
1o Teme «ONTUKay.
Pemrenne kauecTBEHHBIX
3a/1a4, TpeOyoIux
PUMEHEHU 3HaHUH 110 TeMe
«OnTuka.

[TocTpoenue u pacdyér
U300paKeHHIA, CO3aBaACMbIX
MJIOCKUM 3€pKajioM, TOHKOH
JIMH30M.

Ornpenenenne yciuoBuit
MPUMEHUMOCTH MOJIENN
TOHKOM JIMH3bI; TPAHUILL
MPUMEHUMOCTHU
F€OMETPUYECKON ONTUKH.
OO0BsicHeHHe 0COOEHHOCTEH
MPOTEKAHUS ONTHYECKUX
SIBIICHUI: UHTEp(]epeHITH,
T paKuu, TUCIIEPCUH,
MOJIHOTO BHYTPEHHETO
OTpaKECHHUS.

OObsicHeHHE yCTPOWCTBA U
TIPUHITATIA JIEHCTBUS OYKOB,
JyTbl, IEPUCKOTIA,
doToanmapara, MUKpOCKOTIA,
MPOEKIIMOHHOTO anmnapara,
TUGPaKIMOHHOMN peméTKH,
BOJIOKOHHOW ONTHKH.
OO0®bsicHeHHEe TPOCBETIICHUS
ONTHKHU.

Pa6ora B rpynnax npu
00CYXJIeHUH BOIIPOCOB
MEXITPEAMETHOTO XapaKTepa

47




VcnoBue HaOIIOAeHNS
IJIaBHBIX MAaKCUMYMOB MpU
MMaJcHUHN
MOHOXPOMaTUYECKOT0 CBETA
Ha TU(PaKIIMOHHYIO
pPELIETKY.

[Tonsipuzanus ceera.
TexHu4eckue ycTpoucTsa u
TEXHOJOTHYECKUE MPOLIECCHI:
OYKH, JIyna, MePUcKoI,
¢doToanmapar, MUKPOCKOII,
MPOEKIIMOHHBIN anmapar,
MPOCBETIICHUE ONTHKH,
BOJIOKOHHAS OIITHKA,
nudpakIMoHHas peneéTKa

(Hanmpumep, 1o TemMe
«CBeTOBBIE ABIIEHUS B

MIPUPOJIE)

Hroro no 60
pazneiny
Pasnen | OcHOBBI
3. CrenuaJbLHON
Teopuu
OTHOCHUTEJIBHOCT
u (nagee - CTO)
3.1 OcHoBBI 5 I'panuipl IPUMEHUMOCTH [IpoBenenne KOCBEHHBIX
CIIEUAJILHON KJIACCHYECKOW MEXaHUKH. WU3MEPEHUN UMITYJIbCa U
Teopun IToctynarsl ciennanbHOU SHEPIUU PEIATUBUCTCKUX
OTHOCHUTEIILHOCTH TEOPUU OTHOCUTEIBHOCTH. yactul (1o poTtorpadusim
IIpocTpancTBEHHO- TPEKOB 3apsKEHHBIX YaCTHULL B
BPEMEHHOU MAarHuTHOM
uHTepBall. [IpeoOpazoBanus | moje). AHaINU3 U ONKMCaHKE
Jlopenua. Ycnosue (bU3HYEeCKUX SIBJICHUH C
IIPUYUHHOCTH. MCIIOJIb30BaHUEM TIOCTYJIATOB
OTHOCHUTENBHOCTh CHelualbHON Teopun
OJIHOBPEMEHHOCTH. OTHOCHUTEIIBHOCTH.
3ame]yieHre BpEMEHH U OO0bsicHeHHEe TPUHIINIIA
COKPAILEHHUE JITUHBI. JEMCTBUS CITyTHUKOBBIX
OHeprus 1 UMIYJbC NpUEMHUKOB, YCKOpUTENEH
PEJATUBUCTCKON YaCTULIBI. 3apsKEHHBIX YaCTHII
CBs13b Macchl ¢ SHEpruen u
UMITYJIbCOM PEJIATUBUCTCKON
YacTULIBI. DHEPTrHsl MOKOSI.
TexHu4eckue ycTpoucTsa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIIyTHUKOBBIE IPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX
JaCTHULL
Utoro no 5
pazneny
Pasnen | KBanroBas
4. (pusuka
4.1 Kopnyckynspuo- | 15 PaBHOBecHOE TemIIOBOE IIpoBenenne KOCBEHHBIX
BOJIHOBOM U3Iy4YeHue (M3mydeHue U3MEPEHUI, NCCIIEIOBaHUS
JTyali3M a0COJIIOTHO YEPHOTO TETa). 3aBUCUMOCTEN MEXKTY

3akoH cMmenneHus Buna.

(I)I/I3I/I‘-IGCKI/IMI/I BCINMYHUHaAMH
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I'unoresa [lnanka o kBaHTax.
@®OTOHBI. DHEPTUA U
UMITYJIBC (POTOHA.
®otorddext. OnbiTer AT
CroneroBa. 3aKOHBI
dororddekra. YpaBHeHHE
OUHINTEHA I
dororddekra. «Kpachas
rpanuna» ¢potodddekra.
[aBnenue cBera (B
YaCTHOCTH, JJaBJICHHUE CBETA
Ha a0COJIIOTHO
MOTJIOUIAIONIYIO U a0COIIOTHO
OTPAXKAIOIIYIO IOBEPXHOCTD).
Ormerte [1.H. JIeOenesa.
BoJsiHOBBIE CBOMCTBA YaCTUL.
Bounne! ae bpoitns. Jlnuna
BOJIHBI JIe bpoiuisa u pazmepsl
o0nacTu JToKaIu3aIuu
JIBIDKYIICHCS YaCTUIIBI.
KopnyckynspHo-BOJIHOBOM
nyamsm. udpaxmus
AIIEKTPOHOB Ha KPHUCTAJLIAX.
Cneuunguxa usmepeHuii B
Mukpomupe. COOTHOILIECHHS
HEOIPEIETEHHOCTEN
['eitzenOepra.

TexHuuyeckue ycTpoicTBa u
TEXHOJIOTHYECKHUE TPOIECCHI:
CHEKTPOMETP, (POTOIIEMEHT,
(dboToIaTYNK, TYHHEIbHBIN
MHUKPOCKOII, COJIHEUHAas
Oatapesi, CBETONO/

P U3YYCHHUH SBIICHUS
dororddexra.

Omnpenenenne aOCONIOTHBIX U
OTHOCHUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHU I
¢usnyeckux BenuanH. OnieHKa
IpaHULl TOTPEITHOCTEH.
Pemenne pacu€THbIX 3a1a4 €
SIBHO 33JJaHHOW U HESIBHO
3alaHHON (pr3MUecKoi
MOJIEbIO

C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYII IO TeMe
«KBaHTOBBIE SIBICHUSY.
Pemenne kauecTBEHHBIX
3a/a4, TpeOYIOMHIX
MPUMEHEHUS 3HAHUN TI0 TeMe
«KBaHTOBBIE SIBICHUS.
Onpenenenne ycinoBuil
MPUMEHUMOCTH KBaHTOBOU
MOJIEJIH CBETA.

AHaJ13 KBAaHTOBBIX MPOIECCOB
C HCIOJIb30BAaHUEM YPABHEHHUS
DOHHIITERHA UIS
dboTtoaddekra, npuHIUTIA
COOTHOILICHU I
HEONPEAEIEHHOCTH
I'eitizenOepra.

OO0bsicHeHHEe TPUHIINTIA
JIEUCTBUSI CIIEKTPOMETPA,
dboTornemenTa, GOTOIATINKA,
TYHHEJIBHOTO MUKPOCKOIIA,
COJIHEYHOH Oarapeu,
CBETOAMO/IA.

HUcnonb3oBanue IT-
TEXHOJIOTHH MpH padoTe ¢
JOTIOJTHATEITLHBIMHU
UCTOYHUKaMU UH(GOPMAIIUH TI0
TeMe, UX KPUTHUECKUN aHATN3
Y OIIEHKA JOCTOBEPHOCTH

4.2

duszuka aroma

OMnBITHI IO UCCIIEOBAHUIO
CTPOEHHS aToMa.
IInanerapHast MOJENb aTOMA
Pesepdopna.

[Tocrynatel bopa. U3ny4yenue
u

norjouieHre GOTOHOB MpH
IIEPEX0/I€ aTOMa C OJJHOTO
YPOBHSI 3HEPTUH Ha JPYTOu.
Buner ciektpos. CriekTp
YPOBHEW SHEPTUU aTOMA
BOJIOpOJA.

CroHTaHHOE U BBIHY)KJEHHOE

Onpenenenue JIMHBI BOJTHBI
JIA3€PHOT0 U3ITYYEHUS.
HaGmronenne nuueHyaThIX
CIIEKTPOB.

HccnenoBanue criektpa
pa3peRKEHHOTO
aTOMapHOI0 BOJIOPOAA U
U3MEPEHUE NOCTOSIHHOMN
PunoGepra.

N3yuenue ycTpoiictBa u
JNEUCTBUS CUETUNKA
MOHU3HUPYIOUIUX YACTUL.
Ornpenenenne yciaoBuit
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n3nydyeHue cpera. Jlazep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MPOLECCHI:
CIIEKTPAJIbHBIN aHAJIN3
(ciexkTpockom), Jasep,
KBaHTOBBIM KOMIIBIOTED

NPUMEHUMOCTH MOJIEJIA aToMa
Pesepdopna.

OOBsicHEeHHE TTPUHITUTIA
JEHCTBHUS CIIEKTPOCKOIIA,
Ja3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

AHal3 KBaHTOBBIX MIPOIIECCOB
Ha OCHOBE IEPBOTO ¥ BTOPOTO
noctysiaroB bopa

4.3

dusnka
aTOMHOTO sApa 1
3JIEMEHTapPHBIX
YaCTHI]

Hyxnonnas mozens siapa
I'eitzen6epra—lBaneHko.
3apsin aapa. MaccoBoe 4ucio
sapa. M3oTomsl.
PannoaktuBHOCTE. Anb(a-
pacmnai. DIeKTPOHHbIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-n3nyuenue.

3aKoH paIuOAKTHBHOTO
pacnaga. PannoakTuBHbIE
M30TOIIbI B IPUPOJIE.
CBoiicTBa HOHU3UPYIOIIETO
n3ny4yeHus. Bnusaaue
PaAOAKTUBHOCTHU HA KUBBIE
opranu3mbl. EcTecTBEHHBIN
(b oH U3ITydeHUS.
Ho3umerpusi.

DHeprus CBA3U HYKJIOHOB B
anpe. SinepHsie Cuibl.
Hedext maccsl siapa.
Snepnsle peakunu. [lenenue
Y CUHTE3

anep. SlnepHsie peakTopsl.
[Tpo6eMb! ynpaBiseMoro
TEPMOSIACPHOIO CHHTE3A.
DKOJIOrM4€CKHE aCIIEKTHI
pa3BUTHS SAAECPHOMN
DHEPrETHUKHU.

Mertobl peructpanuu u
UCCIIEI0BAHUS
AIIEMEHTAPHBIX YaCTHII.
@dyH/1aMEHTaJIbHbIE
B3aUMOJIEUCTBUS. bapnoHsl,
ME30HBI U JIEITOHBI.
IIpencrasienue o
CrangapTHON MOJENH.
KBapk-ritooHHast MoJienb
aZIpOHOB.

du3zuka 3a npejaenaMu
CrangapTHON MOJEINH.
TéMmHas Marepus U TEMHas
SHEprusl.

EnunctBO duznueckoit
KapTHUHBI MUDA.

[IpoBenenue nzmepeHui
paanoakTUBHOTO (PoHA ¢
HCIIOJIb30BAHUEM JIO3UMETPa U
HCCJICIOBAHKME TPEKOB YaCTHIL
(1o rotoBBIM poTorpadusm).
N3yuenue noriomenus 6era-
YaCTHUI] ATFOMUHUEM.
Onpenenenue ycinoBuil
MPUMEHUMOCTH MOJIEIN
aATOMHOTO S/pa.

AHanu3 1 ONMCcaHue saePHBIX
PEaKIMi C UCIIOIb30BAHUEM
TOHATHN MacCOBOE YHCJIO U
3apsn szpa, SHEPTHs CB3U
siipa, 3aKOHOB COXPAHCHHUS
3apsi/ia, MacCOBOTO YKCIIA U
SHEPTHH B SACPHBIX PEAKIIUIX,
3aKOHa PaIMOAKTHBHOTO
pacnana. O0bscHEeHUE
MPUHIINIIA JCHCTBUS
JI03UMeTpa, KaMepsl BuiibcoHa,
SIIEPHOTO PEAKTOpa,
TEPMOSIICPHOTO PEaKkTopa,
aTOMHOW O0OMOBI, MATHUTHO-
pe30HaHCHON ToMOTpaduu.
AHanu3 1 OLICHKA BIIMSHUS
pPaIuOaKTUBHOCTH Ha KUBBIE
OpPTaHHU3MBI, a TAKXKe
MOCJIEACTBUM pa3BUTHS
SIZIEPHOM YHEPTETUKH C
MMO3HITHM SKOJIOTHUECKOM
0€30MacHOCTH; MPEACTaBICHUN
0 panroHaIFHOM
PUPOJIOTIONH30BAHUH (B
npoliecce MOArOTOBKU
COO0OIIEeHU, BBITTOTHCHHS
TPYIIIOBBIX POEKTOB)
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TexHuueckne ycTpoucTBa U
TEXHOJIOTHYECKHUE MPOLIECCHI:
JIO3UMETP, Kamepa BusnbcoHa,
SJIEPHBINA pPEaKTop,
TEPMOSIACPHBIN PEAKTOP,
aromHas 6om0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus

Hroro no
pasjaeiy

25

Pasznen

DJIeMeHThI
aCTPOHOMUH U
acTpodusuku

5.1

DJIEeMEHTHI
ACTPOHOMHH U
acTpou3uku

12

DTarnbl pa3BUTH
actpoHoMud. [Ipukiiagnoe u
MHPOBO33PEHUYECKOE
3HAUYE€HHUE ACTPOHOMMUH.
[TpuMeHUMOCTb 3aKOHOB
(bu3HKY 1S OOBSICHCHUS
MIPUPOJIBI KOCMUYECKUX
00BEKTOB.

MeTopl aCTPOHOMUYECKHUX
HCCJICIOBaHUM.
CoBpeMEHHBIC ONITHYECKHE
TEJICCKOIIEI,
PagrOTENIECKOIIHI,
BHeaTMoc(epHas
aACTPOHOMHUSI.

Bun 3Bé31HOTO HEbA.
Co3zBe3aus, spkue 3BE31pbl,
IUIAHETEI, UX BUIUMOE
JIBIDKCHUE.

ConHe4yHast cucTEMA.
Comnnue. ConHeunas
aKTUBHOCTE. VICTOUYHUK
sHeprun CoJIHLIA U 3BE3I.
3BE3IBI, NX OCHOBHEIE
XapakTepucTuKu. Jluarpamma
«CIIEKTPAJIbHBIN KJIACC —
CBETUMOCTEY. 3BE3 MBI
TJIaBHOM
MOCIIEJOBATEIHFHOCTH.
3aBHCHUMOCTh «Macca —
CBETUMOCTEY JIJIS 3BE3 ]I
TJIaBHOM
MOCIIEJOBATEIIHLHOCTH.
BryTpeHHee cTpoeHne 3BE3 .
CoBpeMeHHbIE
MIPEICTABJICHHS O
MIPOUCXOKICHUH U 3BOJIOLINU
CouHIta u 3B63]1. DTanbl
JKU3HHU 3BE3I.

Mneunsiii [IyTs — Hama
I'anaxktuka. Ilonoxenue u

HaOmronenune 38é31H0r0 HEdDA
HEBOOPYKEHHBIM I'JIa30M C
HCITOJIb30BaHNUEM
KOMITBIOTEPHBIX MPUIIOKEHUN
JUISL OIIPEACIICHUS MTOJTI0KEHUS
HeOECHEBIX 00HEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE
co3Be3usi CeBepHOTo
MOJIyIIApUs U SIPKUE 3BE3/BI.
HaGmronenue B TelIeCKOI
JlyHBI, IUIAHET, TYMAHHOCTEN U
3BE3JTHBIX CKOIUICHHUH.
VYyacTue B AUCKYCCUU O POJIU
aCTPOHOMHUH B COBPEMEHHOM
KapTUHE MUpA, B
MPaKTUYECKON JeSATEIHbHOCTU
YyelloBeKa U JajbHEHIIeM
HayYHO-TEXHUYECKOM
pa3BUTHH.

IToaroroBka cooOIICHMIT O
METO/1aX MOJIYYEHHUS] HAyUYHbIX
ACTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMHUH.

IIpumeHeHue
OCHOBOITOJIaraloIIIX
ACTPOHOMHUYECKHX MOHSATUH,
3aKOHOB M TEOPHUH ISl aHAI3a
U 00BsICHEHHSI (PU3UIECKHIX
MIPOIIECCOB, MPOUCXOIAIINX B
3BE3/1aX, B 3BE3HBIX CHCTEMAX,
B MEXXTAJIAKTUYECKOM cperie,
JIBH>KCHUS HEOSCHBIX TEll,
IBOIIONNY 3BE31 U BeenenHon
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nemxenue CoiHIa B
I'anaktuke. THUIIBI raJaKkTHK.
PanuvoranakTuku u KBa3aphbl.
YeEpHble AbIPHI B s1pax
rajlakTHK.

Bcenennas. Pacinpenue
Bcenennoii. 3akon Xab0a.
Pasberanue raiakTuk.
Teopust bosbiioro B3peiBa.
PennkroBoe usnydeHue.
MacmrabHas CTpyKTypa
Bcenennoii. MerarajgakTuka.
Hepeménnsie mpoOaemMbl

ACTPOHOMHH
Hroro no 12
pazneny
Pa3zpen duznyeckuit
6. NPaKTUKYM
6.1 dusnueckuit 16 CniocoOsI u3mMepeHus [IpoBeneHnne KOCBEHHBIX
MPAKTUKYM (U3HYECKUX BEITMYHH C U3MEPEHUH, NCCIIeIOBAaHUI
UCIOJIb30BaHUEM 3aBUCHUMOCTEN (PU3NYECKUX
AQHAJIOTOBBIX U IIU(PPOBBIX BEJIMYMH, TIPOBEPKA
M3MEPUTENbHBIX TPUOOPOB M | MPEATIOKEHHBIX TUIIOTE3
KOMITBIOTEPHBIX JTATYMKOBBIX | (BEIOOP M3 pabOT, ONMMCAHHBIX
cucteM. AOGCOIIOTHBIC U B TEMAaTHUYECKUX pazjienax
OTHOCHUTEIIBHBIE «Y4EeHUYECKUI IKCIIEPUMEHT,
MOTPEIIHOCTH U3MEpPEHUi naboparopHblie paboThI,
($u3NYECKUX BEINYMH. HIPAKTUKYM»)
OLueHKa rpaHull
MOTPEIIHOCTEN
Hroro no 16
pazneny
Pazgen | OGo0maromee
7. NMOBTOPEHUE
7.1 Cucrematuzanus | 25 O6006menue u VYyacTue B AUCKYCCUU O POJIU
u 00oO01IeHne 15+10 | cucremaruzamus conepkaHusi | GU3UKM U aCTPOHOMHU B
PEMETHOTO (pe3epB | pa3menoB Kypca pa3IuuHbIX chepax
COJIepIKaHUS U HOE «MexaHuKa, JeSITETbHOCTH YEJIOBEKA.
OTIbITa Bpemsi) | «MonekynspHas pusuka u [ToaroroBka cooOnieHuii o
JESITEIILHOCTH, TEPMOIUHAMUKAY, MecTe (PU3NIECKON KapTHHBI
npPHOOPETEHHOTO «DNEeKTPOAUHAMUKAY, MUpA B PSAY COBPEMEHHBIX

NIpY U3y4CHUH
Kypca GpUu3uKu
10-11 xmaccos

«Konebanus u BOJHBIY,
«OCHOBBI crieIMAIBHON
TEOPHUH OTHOCUTEIHHOCTH,
«KBanToBast puzukay,
«INEeMEHTHI ACTPOHOMHH H
acTpou3uKI».

Ponb pusmku u actpoHomMun
B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM,
COLMAIIBHOW U 3TUYECKON
chepax nesaTenbHOCTH
YeJI0BEKa, pOJib U MECTO

MPEJICTABICHUN O IPUPOJIE.
BrinonHenue yueOHbIX
3a/IaHUM, TEMOHCTPUPYIOIINX
OCBOCHME OCHOBHBIX MOHATHI,
(GU3NIECKUX BETMYUH U
3aKOHOB Kypca ¢usuku 10-11
KJIaCCOB
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(U3UKU U aCTPOHOMUU B
COBPEMEHHON HAy4YHOUI
KapTHUHE MUpa, 3HAUCHUE
OIMMCATeIbHOM,
CUCTEMAaTU3UPYIOIIEH,
O0O0BSCHUTEIBHON 1
MIPOTHOCTUYECKOHN (YHKIIHMA
bu3nyecKoil Teopun, Poib
buznyeckoil Teopuu B
dbopmupoBaHUU
MpEeJCTaBICHUN O
¢du3nUeckoil kKapTHHE MHpa,
MeCTO (PU3UUECKON KapTUHBI
MHUpa B 001IEM sy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTaBICHUN O
pupoJie

Hroro no
pazneny

25

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

170
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