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@enepasibHass  paboyas nporpamMma 1o ydyeOHoOMy npeamery «Puzuka»
(yrimyOnénnslii ypoBeHb) (mpeameTHass o0sacTh «EcTecTBEHHO-Hay4HbIE MPEIMETHD)
BKJIIOUYAET MOSICHUTENBHYIO 3alIUCKY, COIepKaHne 00yUeHUs, INTAHUPYEMbIE Pe3yIIbTaThl
OCBOEHUS IPOrpaMMBI 110 (PU3UKE, TEMATUUECKOE IIJIAHUPOBAHUE.

[TosicHuTenbHAS 3aMKMCKa OTpaXkaeT OOIIKe LEeTH U 3a1a4l (DU3HKHU, XapAKTEPUCTUKY
IICUXOJIOTHYECKUX NPEANOChUIOK K €€ U3yUEHHUI0 00y4arolMMHUCS, MECTO B CTPYKType
y4eOHOro IlaHa, a TakKkKe IMOAXOAbl K OTOOpy coaep)KaHusi, K OMNPEICIICHHUIO
IJIAHUPYEMBIX PE3yJIbTaTOB.

CopepxaHue OOy4YeHHMs] PpPACKpbhIBAaCT COJAEpXKATENIbHbIE JIMHUU, KOTOpPbIE
npearaTcs g 0043aTeIbHOTO M3YUYEHUS B Ka)JIOM Kjacce Ha YPOBHE CPEIHEro
oO1ero oOGpa3oBaHMs.

[Inanupyemble pe3yibTaThl OCBOEHHUS MpPOrpaMMbl 1O (U3MKE BKIIOYAIOT
JUYHOCTHBIE, METAllPEAMETHBIE PE3YyJIbTAThl 3a BECh MEpPUOA OOy4YEeHUS Ha YpOBHE
cpelHero oduiero oopa3oBaHusl, a TakKe MPEAMETHbIE TOCTHKEHHS OO0Yy4YaroIIerocs
3a KaXKAbli IO 00yUYeHHUs.

IMNOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o ¢u3uke Ha ypoBHE CpeJHEro oOuiero odpasoBaHusl pa3paboTaHa
HAa OCHOBE TOJOXKEHUA U TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeacTtaBieHHbx B GI'OC COO, a Takxke ¢ yuyéTom
denepanbHOl paboueli mporpaMmbl BocniuTanus U KoHenimu npenoaaBaHust yueoHOro
npeamera «®Pusznka» B 00pazoBaTenbHbIX opraHuzanusx Poccuiickoit denepanuu,
peanu3yronmMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenenser 00sA3aTelIbHOE MPEIMETHOE COJAEpIKAHUE,
YCTaHaBJIIMBAECT PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HM3YYEHUS TEM U Pa3/eliOB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU
y4eOHOro mpoliecca, BO3pacTHbIX 0coOeHHOCTel o0yyatomuxcs. [Iporpamma no gusuke
AT MpeICTaBIEHUE O LENAX, COAep>KaHnu, o0Iel cTpaTeruu 0O0y4eH s, BOCIIUTAHUS U
pa3BuUTHs OOyJarOUIMXCcs cpeAcTBaMU yueOHOro npeaMera «dusnka» Ha yriayOaéHHOM
YPOBHE.

Nzyuenune xypca pusuku yriayOoa€HHOTO YPOBHS MO3BOJISIET PEaIM30BaTh 3aa4d
npoecCUOHaNbHON OPUEHTAIMH, HAMPABIECHO HA CO3/IaHWE YCIOBHUM IJI MPOSBICHUS
CBOMX WHTEIUICKTyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIhIM OOydYaroIIMMCs,
KOTOpble  HEOOXOIMMBI I  MPOJOJDKEHHMs  00pa3oBaHUs B OpraHu3alusx
npodeccHoHamHbOTO0  00pa3oBaHMsl MO  PA3IUYHBIM  (DU3UKO-TEXHHYECKUM |
WHXEHEPHBIM CHEIUATbHOCTSIM.

B nporpamMme no ¢usuke omnpeaensroTcs IUTAaHUPYEMbIE pPe3yJIbTaThl OCBOCHHS
Kypca (Gu3MKM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TpeAMETHBIE (Ha yriyOosI€HHOM ypoBHE). HayuHo-mMeTo010rnueckoi
OCHOBOM J17151 pa3paboTKu TpeOOBaHUI K TUIHOCTHBIM, METAITPEIMETHBIM U TIPEIMETHBIM
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pe3yabpTaTaM 00y4arouuxcsi, OCBOUBIIUX MpOrpaMmy Mo (U3MKe Ha YpPOBHE CPEIHETO
o0miero oOpa3oBaHus Ha yriyOJEHHOM YPOBHE, SIBISIETCA CHUCTEMHO-ACSITEIbHOCTHBIM
MOJIXO/I.

[Iporpamma no ¢u3MKe BKIIOYAECT:

IUTAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca GU3UKHU Ha YIITyOJIEHHOM YPOBHE, B TOM
YHUCJIe MPEAMETHBIE PE3YNIBTATHI IO F0J1aM 00yUYEHUS;

coziepkaHue yueoHoro npeamera «Du3nkay mo rogam o0y4eHuUs;

TEMaTU4eCKOe TUIAaHUPOBAHUE TI0 TOJ1aM 00yUeHUSI.

[Iporpamma no pu3uke UMeeT IPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEISIMHU (PU3UKU I COCTABJICHUSI CBOMX Pa0OUUX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYUTENEH U
IPEIOCTABISIET BO3MOKHOCTH JUIsSl peai3alii Pa3INdHbIX METOJAMYECKUX MOIX0I0B
K TpernojiaBaHuio (U3MKA Ha YIIyOJIEHHOM YPOBHE IMPU YCIOBHUU COXPaHEHUS
00s3aTENIbHON YaCTH COJIEp KaHUs Kypca.

du3nka KaKk Hayka o Haubosee oOIMX 3aKOHAX MPHUPOJIbI, BHICTYIAsl B Ka4eCTBE
y4eOHOro mIpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKJIQJ, B CHCTEMY 3HAHHM
00 oxpyxatouiem wmupe. IkoapHBIH Kypc (U3HKH —  CHCTEMOOOpa3yroluit
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB, OCKOJBKY (PU3NYECKUE 3aKOHBI JIEXKAT
B OCHOBE IIPOLIECCOB M SBJICHUHM, HM3y4yaeMbIX XHMHEH, Ouonorueu, ¢usnueckoin
reorpadueit u actpoHomueil. Mcrnonb30BaHWe M aKTUBHOE MpUMEHEHHE (DU3UYECKHUX
3HAHUU OMPEACIIUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cdhepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHMS KOCMOCA, IIOJIyYEHUS HOBBIX MAaTepHaJIOB
C 3aJIaHHBIMM CBOMCTBaMHU. 3yueHne Gpu3nKu BHOCUT OCHOBHOM BKJIaa B pOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa  oOydarwomerocs, B  (opmHupoBaHHe
YMEHHUM TMPUMEHSTh HAy4YHBI METOJ] IMO3HAHUS MPH BBHIMOJIHEHUW UMM YYEOHBIX
UCCIICIOBAHUM.

B ocHoBy kypca pu3uku Ha ypOBHE CpeHEro 00IIero o0pa3oBaHus MOJIOKEH Pl
UJIel, KOTOPbhIE MOKHO PacCMaTpUBaTh KaK MPUHILIMIIBI €70 HOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHal M3 BCEX pasliesioB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTCTBUU ¢ HEil MaTepua Kypca GU3UKU 00beINHEH
BOKpYT (Qu3nueckux teopuil. Benymmm B Kypce sBisgercss (HOpMUPOBaHUE
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaT€pUHU, BEIIECTBE U MOJIE.

Hoesa cymanumapuzayuu. EE peanusanus NOpeaIIoNaracT HCIOIb30BAHNUE
T'YMAaHUTAPHOTO MOTeHIMaNa (U3MIeCKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usuky yriayOn€HHOro ypoBHS
MpeanojaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHMUYECKHX W TEXHOJIOTHMYECKHX
NPUWIOKEHUN M3YUEHHBIX TeOpuil U 3akoHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha YPOBHE
OOLIUX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHH.
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Hoesn rxonozuzayuu peannusyercs IOCPeCTBOM BBECHHS SJIEMEHTOB COJIEpKaHus,
MOCBSAIIEHHBIX OSKOJOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI
C Pa3BUTHEM TEXHHUKH W TEXHOJIOTHH, a TaKKe OOCYXKIEHUS MpoOJeM parmOHAIBHOTO
MPUPOAOIIOIH30BAHUS U SKOJIOTUYECKON OE30IaCHOCTH.

OcBoeHue cojepkaHus TPOrpaMMbl MO (PHU3KMKE JOMKHO OBITH TOCTPOCHO
Ha MPUHIUIAX CUCTEMHO-JIEATEeIbHOCTHOrO moaxonaa. [ns dbusuku peanuzanus >THX
MPUHITUNIOB 0a3upyeTcsi Ha HCIOIB30BAHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBYIOMIEro (hakTopa yueOHoro npouecca. s yriyOaéHHOTo ypoBHS —
TO CHUCTEMa CaMOCTOATENBHOTO YYEHHYECKOTO HJKCIEPUMEHTA, BKIIOYAIOIIETO
(bpOoHTANbHBIE YUSHUYECKHUE OIBITHI MPU W3YUYEHUH HOBOTO Marepuaja, JJabopaTopHbIC
paboTbl W paboThl TpakTUkyma. [Ipu 3TOM BO3MOXKHBI JBa CIOCO0a peanu3aiuu
(bU3UYEeCKOro MpakTHUKyMa. B mepBoM cilydae MpakTHUKyM IPOBOAMUTCS JHUOO B KOHIIC
10 u 11 kiaccoB, 1100 MOCIe IEPBOTO U BTOPOTO MOJYTOAUN B KaXKJAOM U3 ITUX KIIACCOB.
Bropoii ciocob — 310 uHTErpanus padoT npakTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpPBIE MPOBOJSITCS B Mpolecce U3ydeHus pasaena (temsl). [Ipu aTom nmoa padoramu
MPaKTUKyMa IMOHMMAETCS CaMOCTOSITEIBbHOE MCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOrO BUJa 0€3 MOMaroBoi HHCTPYKIUH.

B mporpamme mo ¢gusuke cucreMa ydeHHYECKOTO SKCIEpPUMEHTa, J1ab0paTOpHBIX
paboT U MpaKkTHKyMa MPEICTaBJICHA €MHBIM TepeduHeM. BriOop TemaTuku sl 3THX
BHUJIOB  yYCHHUYECKMX  MPAKTHUYECKHX  pabOT  OCYIIECTBISCTCS  YYaCTHUKAMU
00pa30BaTeIBLHOTO MPOIECCa MUCXOAS U3 OCOOCHHOCTEH MOYPOUYHOTO TUIAHUPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu 3ToM obGecnieunBaeTCsi OBJIaJIeHUE 00yYarOIIMMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
bU3MYEeCKUX BEIMYUH U TTOCTAHOBKY OIBITOB TIO MPOBEPKE MPE/IJIOKEHHBIX TUIIOTE3.

bonbioe BHUMaHWE yAeNseTCS PEIICHUIO PAacYETHBIX M KAYSCTBEHHBIX 3ajad.
[Ipu sTOM ISt pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/Ja4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHON (PU3NYECKON MOJIEIIBIO, TTO3BOJISIFOIITUE PUMEHSATh U3YyUEHHBIE 3aKOHBI
U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeiia Kypca, TaK W WHTETPUPYS NMPUMCHEHUE
3HAHUN U3 pa3HBIX pa3enoB. J[Jis Ka4eCTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBIISIFOTCS 3aJaHUs
Ha OOBSICHCHHE/TPEICKa3aHWe NPOTCKaHWS (U3NYECKHX SIBJICHUH H IPOIIECCOB
B OKpYXarollel >Xu3HH, TpeOyromue BbIOOpa (HU3UUECKOW MOJAENH JJIs CUTYallUuH
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusimu @I'OC COO k mMaTepHalIbHO-TEXHUUYECKOMY
o0ecrieueHunto0 y4eOHOro mporiecca Kypc Gu3nuku yriayOaéHHOTO YpOBHS Ha ypPOBHE
cpeaHero o01ero oopa3oBaHus JOHKEH U3y9aThCs B YCIOBHIX MIPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku JODKHO OBITH HEOOXOAMMOE JabopaTopHOE OOOpyAOBaHUE
JUISl BBITIOJHEHUS YKa3aHHBIX B TporpaMme MO0 (PU3MKE YYEHWYECKHUX OIIBITOB,
71a00paTOPHBIX padOT U padbOT MPAKTUKYMa, a TAKKE IEMOHCTPAILIMOHHOE 000PY1I0BaHUE.
JlemoHCTpannoHHoe o0opyaoBaHue GOPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM
MUHHUMAJIBHOH  JOCTaTOYHOCTH M  OOECMEeYMBAeT TIOCTAHOBKY IEPEYMCICHHBIX
B MporpamMMme no (pU3MKe KIIOYEBBIX JAEMOHCTpALMW JJI UCCIEIOBAHUS H3Y4YaeMbIX
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SIBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAJbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe o00OpyIOBaHHME I YUYCHHUYECKHUX  MPAKTUYECKUX  padoT
dbopMupyeTcsi B BUJE TEMAaTHUYECKHX KOMIUIEKTOB U OOECIIEUNBAETCS B pacuére OAHOTO
KOMILJIEKTa Ha JBYX OOydYamommxca. TeMaThuyecKkue KOMIUIEKTBl J1JaOOpaTOPHOIO
000pyAOBaHMSI JOJKHBI OBITH IIOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHNN aHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJIC
1 pOBLIX T1a00paTOPHUH.

OCHOBHBIMU LIETSIMH U3Yy4YeHHs (U3UKH B OOIIEeM OOpa3oBaHUM SIBISIOTCS:

dbopMHpOBaHKE WMHTEpPECa M CTPEMIICHHUS OOYdYaloIIMXCS K HAYYHOMY HM3YUYEHHUIO
IPUPOABL, PA3BUTHUE UX UHTEJUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUNM O HAyYHOM METOAE MO3HaHUS M (POPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBJICHUSIM;

(opMHpOBaHHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTara HU3y4EHUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3UKHU;

dbopMupoBaHUe YMEHUN OOBICHATH SBJICHHUS C MCIHOJIb30BAHUEM (PU3UUYECKUX
3HAHUUW U HAyYHBIX JJOKA3aTEIbCTB;

(opMHpOBaHUE TPEACTAaBICHUHA O PpOAM (U3UKA [ Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE MPEICTABICHUNH O BO3MOXHBIX cepax Oyayuiel npodeccuoHanbHON
JeSITEIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K JajbHEHIIEMy 00YyYEHHUIO B 3TOM
HaIlpaBJICHUHU.

JlocTmkeHne STUX Lened oOecreyuBaeTCsl pElIeHHEM  CIEeNyIONMX 3ajad
B IIpoIlecce M3yueHUs Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIEro 00Opa30BaHUS:

NpUOOpPETEHUE CHUCTEMbl 3HAHUK 00 O0OIWMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIIOYAs MEXaHUKY, MOJEKYJSPHYIO (DU3UKY, 3IEKTPOJIUHAMUKY,
KBaHTOBYIO (DM3HKY U AJIIEMEHTBI aCTPOPU3UKH;

(bopMHpOBaHHWE YMEHHI MPUMEHSATh TEOPETUUYECKUE 3HAHUS JUIsl OOBSICHEHUS
(bu3MYeCcKuX SBJICHUA B TMPUPOJAE U I MPUHATUS NPAKTUYECKUX PpPELIECHUN
B IIOBCEJHEBHOM KU3HU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 3aJlady C SABHO 3aJaHHOUN (hU3MUECKOM
MOJIEJIbIO, 3a/a4, MOAPa3yMEBAIOLINX CAMOCTOSITENBHOE CO3/IaHne (PU3NUECKO MOJIENH,
aJIcKBaTHOM yCJIOBHSIM 3aJ]a4M, B TOM YHCJIE 3a]1a4 MH)XEHEPHOT'O XapaKTepa;

NOHUMaHUE (PU3MYECKUX OCHOB U MPUHIUIIOB ACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOIO IUIAHUPOBAaHUS U MPOBEICHUS
(bu3nYeCKuX SKCIEPUMEHTOB, aHAJN3a M MHTEPIpETalUd UHPOPMAIUH, OMpPEIeICHUS
JIOCTOBEPHOCTH TOJYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCIOBHM JUISI PAa3BUTHUS YMEHHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATEIBLHOCTH;

pa3BUTHE MHTEpeca K cdepam MNpodhecCUOHATBHOM NeATeNbHOCTH, CBS3aHHOU
¢ pusuKoil.
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B cootBerctBuM ¢ TpeboBanusimu ®I'OC COO yrnyOn€HHbIH ypPOBEHb U3YyUYCHUS
yaebHoro npeameta «Pu3nka» Ha ypoOBHE CPEAHET0 00IIero 00pa3oBaHus BBIOMpAETCs
00y4aroIUMUCs, TUIAHUPYIOMUMU TPOAOJDKEHHE 00pa3oBaHUs MO CHENHUAIbHOCTAM
(U3UKO-TEeXHUYECKOTO TIPOQHIIS.

OO1iee 4nCiIO 4acoB, PEKOMEHIOBAHHBIX JUIS M3yueHUs (pu3uku (yriayOJIeHHBIH
ypoBeHb) — 340 ygacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce —
170 gacoB (5 yacoB B HeJIEIO).

[Ipensiaraemslii B mporpamme 1o Gu3uke nepedeHb 1a00paTOPHbIX U MPAKTUYECKUX
paloT sABIIsAETCS pEKOMEHI0BAHHBIM, YUUTEINb JAENIAeT BHIOOP MPOBEICHUS TaO0PATOPHBIX
paboT 1 OMBITOB C YUYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIINXCS.
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COJEPKAHUE OBYYEHUA

10 KJIIACC

Paznen 1. HayuHblii MeTO MO3HAHUS NPUPOAbI

®dusuka — pyHIaMeHTalbHas Hayka o mpupoje. Hay4uHslit MeTo 1 MO3HAHUS U
METO/IbI UCCIIEeIOBAaHUS (U3NYECKUX SIBICHUH.

OKCnepuMEeHT U Teopusi B TIpoliecce TMo3HaHusg mnpupoasl. Halmonenue wu
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MmepeHus (U3UYECKUX BEIMYUH (QaHAJIOrOBbIE W ITU(POBBIC
U3MEpHUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHUH (AOCOMIOTHASI U OTHOCUTENbHASA).

MopenupoBanue (U3MYECKUX SBJICHUA M MPOLECCOB (MarepuaibHas TOYKa,
aOCOJIFOTHO TBEPIOE TEJIO, UJCalbHAS KUIKOCTb, UICAIbHBIM a3, TOYCUHBIN 3apsn).
['unote3a. PU3NYECKHI 3aKOH, TPAHULIBI €0 TPUMEHUMOCTH. PU3HUECKast TEOPUSL.

Ponp u mecto ¢puzuku B HOpMHUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUpA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM

W3mepenue cuiibl TOKa U HANIPSKEHUSI B LIETIH [TOCTOSHHOTO TOKA IIPU MOMOIIHU
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTEITHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ LM(poBoi mnabopatopued no ¢usuke. IIpumepsl u3MepeHUs
(bu3nYeCKUX BETUYMH MTPU MOMOIIM KOMIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENBHOCTh MEXaHHUUECKOTO IBMkKEHU. CucTteMa
OTCYETA.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuasbHONM TOUKH, €r0 MTPOCKIIUA HA OCH CUCTEMbI KOOPMHAT.
Tpaexropusi.

[Tepemenienue, CKOpOCTh (CpeHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaibHOW TOYKH, WX MPOCKIMH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MEPEMELICHHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHENHOE [IBH)KEHUE. 3aBHCUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHHUS W MYTH MaTepUaJIbHOW TOYKU OT BPEMEHU U HX
rpaduku.

CBobOomHOe majeHue. YCKOpeHHE CBOOOJHOro majeHus. JIBWKeHue Tena,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUabHOM TOYKH OT BPEMEHU U UX Tpaduku.

KpuBonuneitnoe nBuxeHue. J[BH>KEHHE MaTEPUAIBHONM TOYKH IO OKPY>KHOCTH.
VYrnoBas u nuHeiiHas ckopocTk. [lepuosa u yactora oOpanienus. LleHTpocTpemMuTenbHOe
(HOpMasbHOE), KacaTeabHOE (TAHI'€HIMAIBHOE) M IOJHOE YCKOPEHUE MaTepHUAbHOMN
TOYKH.
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TexHuyeckue yCTpoUCTBa U TEXHOJIOIMYECKUE MPOLECCHI: CIIMIAOMETP, JABUKECHUE
CHaps/I0B, LICTIHBIC, IIeCTepEHYAThIE U peMEHHBIE MTepeiadn, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu

Mogens cucTteMbl OTCU€Ta, WUIIOCTpAlMsd KHHEMaTHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CnocoOblI uccienoBaHus JBUKCHUIA.

Nnmroctpanus npeneabHoro nepexoaa U usMepeHrue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGnronenue JnBwKeHUs Tena, OpOIIEHHOTO TMOJ YIVIOM K TOPU3OHTY
Y TOPU30HTAJIBHO.

Hamnpasnenue ckopocTy pu JBHKEHUU IO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE MyTeil, TPAGKTOPUN, CKOPOCTEN NBHXKEHUSI OJHOrO M TOrO K€ Teja
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomol, NPAKMUKYM

N3yueHne HEPaAaBHOMEPHOIO JBUKEHHUS C UEIbK) OINPEACICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus Opu MNPSIMOJAHEWHOM PABHOYCKOPEHHOM JIBUKECHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU TIPH PABHOYCKOPEHHOM JIBH>KECHUU.

N3mepenne yckopeHus CBOOOTHOTO mMajcHUS (PEKOMEHJIOBAHO HCIIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3ydenune nIBMOKEHUS Teina, OPOIIEHHOTO0 TOpU30HTaNbHO. IIpoBepka TUIIOTE3BI
O IPSIMOM MPOMOPIMOHAIBHON 3aBUCUMOCTH MEXAY NAJTbHOCTBHIO TOJIETAa U HAYAIBHOU
CKOPOCTBIO TeJa.

N3ydenue nBUKEHUS TEJa IO OKPYKHOCTH C TIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO.

Uccnenosanne 3aBUCUMOCTH Tieproaa oOparieHnuss KOHMYECKOro MasiTHUKA OT €ro
IapaMeTpOB.

Tema 2. lunamuxa

IlepBeiii  3akoH Hprotona. HWaepuuanbabsie cuctemsl orcuéra. [IpuHnun
oTHocuTenbHOCTH ['anuiies. HewHepuuanbHble cHCTEMBI OTcu€Tra (ONpeaeTeHue,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUKHU.

Tpetnii 3ak0H HprOTOHA 117151 MATEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U WHEPTHOM
MAacCCBlI.

Cuna TsDKeCTH. 3aBUCUMOCTH YCKOPEHHS CBOOOJHOTO TAaJC€HHsI OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI U OT reorpauyeckor upoThl. JBuKeHUE HEOECHBIX Tel
U UX cCnyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocMuueckas CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TPEHHS] CKOJBXEHUS U CUJia TPEHHS MOKOS.
Koaddunment tpenus. Cuia cCOnpoTUBIICHUS TP JBUKEHUU TeJa B )KUJIKOCTU WJIH Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JIBHKCHHUSI.

Hasnenue. ['mapocratuueckoe nasnenue. Cuina Apxumenaa.

TexHu4ecKrne yCTpOHCTBA U TEXHOJIOTHYECKUE MTPOIECCHI: MO IIUITHAKH, IBHKECHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

Habmronenue nBvKeHUs Tel B MHEPIHATBHBIX U HEMHEPIIUAIBHBIX CHCTEMax
OTCUETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHIPOB WM IIAPOB Pa3HON MACCHI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMATILHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJCUCTBYIONIEH MPUIOKEHHBIX K TEJIy CUJI C IIPOU3BEICHUEM
MaccChl TeJla Ha €ro YCKOPEHHE B MHEPIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepenune macc 1o B3auMoOICHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NoabEME U TaJCHUU.

LleHTpoOeKHBIC MEXaHNU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaAKMUKyM

N3mepenne paBHOACUCTBYIOIICH CUJT MPU JBMKCHUH Opycka MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3AaBUCUMOCTH BPEMEHH JABUKEHUSI OpycKa 10 HAKJIOHHOU
IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanne 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HUKAKOIIMX B MPYKHHE
U PE3UHOBOM oOpasiie, OT uX JAehopMariui.

N3yyeHne nBUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTBIO, IEPEKUHYTON Yepes JIETKUU
OJIOK.

N3mepenue koddduiimeHTa TpeHHs MO BeJIWYUHE YIVIOBOro KoddhduimeHTa
3aBucuMOcCTH Frp(N).

Uccnenosanue aBmxeHust Opycka Mo HaKJIOHHOM TJIIOCKOCTHU € TIEPEMEHHBIM
Kod(hPHUIEHTOM TpEHUSI.

N3ydenue nBuxKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AGcomoTHO TBEpAOE Teno. [locTynaTenbHOE U BpalaTebHOE ABUKEHUE TBEPIOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO oOcu BpamieHus. [linedo cuibl. CrnoxkeHue cui,
MIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TEIIA.

10
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YcroitunBoe, HeyCTOMUMBOE, 0€3pa3IndHOE PaBHOBECHE.
TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE  MPOLECCHI:  KPOHUITEMH,
CTPOUTENIbHBIM KpPaH, PEIIETYATHIE KOHCTPYKLHUU.

Jlemoncmpayuu
VY ciioBusi paBHOBECHS.
Buner paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, NPaKmuKym
HccenenoBanue ycaoBUM paBHOBECHS TBEPIOTO TEJIA, UMEIOLIErO OCh BPAILCHUS.
KoHcTpyrnpoBaHnne KpOHIITENHOB U PACUYET CUII YIIPYTOCTH.
N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonbl coxpanenus 6 MEXAHUK

Nmnynbc MaTeprabHOM TOYKH, CUCTEMBI MaTepUalIbHBIX TouyeK. LlenTp Macc
CUCTEMBI MaTEpUAIIBHBIX TOUEK. Teopema 0 JBHKEHUH LIEHTPa Macc.

NMnyJsibC CHITBI M N3MEHEHUE UMITYJIbCA TEINA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHXKEHUE.

MoMeHT nmnysibca MaTepUaIbHOM TOUKM. [IpeacraBienne o COXpaHEHMM MOMEHTA
MMITYJIbCA B LICHTPAJIBbHBIX ITOJIAX.

PaGota cunpl Ha MajJoM M Ha KOHEYHOM MepeMelieHud. ['padpuyeckoe
npeJcTaBiIeHUEe padOThI CHIIBI.

MOUIHOCTB CHUIIBL.

Kunetnueckass »Heprus MarepuaibHOW Touykd. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTUM MATEPUAIIBHON TOUKH.

[loTeHnManbHBlE W HENMOTEHUMANbHbIE Cuibl. [loTeHIManbHas  dHEprus.
[ToTenmumanbHass sHeprus ymnpyro aedopMHUpOBaHHOW mpykuHbl. [loTeHImanbHas
DHEPrus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmaneHas sHEprus Tena B
I'PaBUTALMOHHOM T10JI€ OJJTHOPOJIHOTO 1Iapa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOpOCTB. TpeThsl KocMUYecKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTCHLUMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW 3Hepruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm 8 UACaTbHOW KUIKOCTM KakK CIICICTBUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOW YHEPTHH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTUYECKHUE IIPOLECCHI: JBUKEHUE PAKET,
BOAOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpPaHEHUs UMITYJIbCA.
PeaktuBHOE 1BMXEHUE.
N3mepenre MOIHOCTHU CUJIBI.
W3meHenune sHeprun Tella IPU COBEPIICHUH PaOOTHI.

11
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Bzanmuble npeBpallieHusi KWHETUYECKOW U MMOTEHIMAIBHON YHEPTUM NTPU JEUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue SHepruy Ipyu CBOOOHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi, NPaKMuKym

N3mepenne uMmimyibca Tena o TOpMO3HOMY Ty TH.

N3mepenue cuiibl TSI, CKOPOCTH MOJIETH AIEKTPOMOOMIISI U MOIITHOCTH CUJTBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TeJIa C UMITYJIbCOM CHJIBL.

WccnenoBanue coxpaHeHUs UMITYJIbCa IPHU YIIPYTOM B3aUMOJICHCTBUU.

N3mepeHre KHHETUYECKOM SHEPTUH Tella IO TOPMO3HOMY MYTH.

CpaBHEHME U3MEHEHUS MOTCHIMAIIBHON SHEPTUU MPYKUHBI C paOOTOM CHIIbI
TpPEHUSI.

Omnpenenenue pabOTHI CUIIBI TPEHUS TPU ABMXKEHUHU Tella 110 HAKJIIOHHOM MJI0OCKOCTH.

Paznen 3. MoJiekyasipuasi pu3uKa ¥ TEPMOJIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI meopuu

OCHOBHBIE MOJOKEHUST MOJIEKYIsipHO-KHHeTHUeckoi Teopun (MKT), ux omsiTHOE
obocHoBanue. Jluddysus. bpoyHOBckoe nBMKeHHE. XapakKTep JBIKCHHS W
B3aWMO/JICVICTBHS YACTUI] BelleCcTBA. MOAENIN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHUE CBOICTB BEIIIECTBAa HA OCHOBE 3TUX MoJienel. Macca u pa3Mephl MOJIEKYT
(aromoB). KonnuectBo BemiectBa. [locTosiHHas ABoraipo.

TeroBoe paBHoBecue. Temmeparypa u cmocoObl e€ wusMmepenusa. Illkama
temneparyp Llenbcus.

Mogenbs uaeanbHOroO raza B MOJIEKYJISIPHO-KMHETHYECKON TEOPHUM: YaCTHIIbI ra3a
JIBUKYTCS XaOTHUYECKHU U HE B3AUMOJECHUCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkama Ttemneparyp KensBuna). 3akon [lanpToHa. M3omporecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSSHHBIM KOJIMUECTBOM BellecTBa. ['paduueckoe npeacraBieHue
M30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHEW IMOCTYyNaTEIbHOIO
TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ MI€AIbHOTO Ta3a (OCHOBHOE YPAaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOU TEOPUHU UJICATHHOTO Ta3a).

CBsi3b a0CONIOTHOW TeMMepaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO CpeIHen
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOIO IBUKEHUS €€ YaCTHLL.

TexHudyeckre ycTporucTBa M TEXHOJOTMYECKHUE MPOIIECChl: TEPMOMETP, OapomeTp,
MOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu 1BUKEHUS YaCTHUIl BEILIECTBA.
Mopens OpOoyHOBCKOTO JABUKEHUS.
Buaeoponuk ¢ 3anmuckio peaabHOro OpOyHOBCKOTO JBUXKCHHUS.
Juddysust xuakocTei.
Mogens onbita llTepHa.

12
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[IpuTsikeHue MoJIeKyI.
Mopnenu KPUCTaJUIMYECKUX PEMIETOK.
Habmoienue u uccineoBanne U30Mmpo1eccoB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi, NPaKMuKym

HccnenoBanue nporecca yCTaHOBJICHUS TETUIOBOTO PABHOBECHS MPHU TEIIOOOMEHE
MEKly TOPSIYEN U XOJIOAHOU BOJOM.

N3yuenne M30TEpMUYECKOTO Tporecca (PEeKOMEHJOBAaHO  MCIOJIb30BaHHE
1udpoBoii 1abopaTopun).

N3yuyeHnne n30XopHOTO mporecca.

N3yuenue nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHHSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol

Tepmomunamuueckas  (T[])  cucrtema. 3agaHue BHEIIIHUX YCIIOBHUM
JUIs. TEPMOAMHAMUYECKON cucTeMbl. BHenHue u BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBl KaK CpPEAHUE 3HAUYEHUS BEJIMYMH, OMMCHIBAIOIIMX €€
COCTOSIHUE Ha MUKPOCKOITUYECKOM YpOBHE.

HyneBoe  Hauamo  TepMOJUMHAMHKHU. Camonpou3BOJbHAs ~ pEaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHUI: ypaBHEHHE
MenneneeBa—Knanelipona © BBIpOKEHWE JUISI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
MPUMEHUMOCTH 3TON MOJEIU: HU3Kas KOHUEHTPALUs YacTHUIl, BBICOKHUE TEMIEPaTypHhI.
BripakeHue 1711 BHYTPEHHEW SHEPTrUU OJJHOATOMHOTO UJ€aJIbHOIO ra3a.

KBa3zucratnueckue u HeCTaTUYECKHUE MPOIECCHI.

OnemeHTapHasi paboTa B TepMOJAMHAMHKE. Bbryucienue paboTel 1o Tpadukxy
npoiiecca Ha pV-nuarpamme.

Teronepenaya kak cnocod U3MEHEHHsI BHYTPEHHEN SHEPTUH TEPMOIMHAMHYECKOU
CUCTEMBI Oe3 coBepieHust paboTbl. KOHBEKIMS, TEMIONPOBOIHOCTD, U3TyYCHHE.

KonunuectBo Termotel. Tenmno€MKocTh Tena. Y iebHas U MOJIsIpHAs TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHash TerioTa CropaHus ToOIuIMBa. Pacuér
KOJIMYECTBa TEIUIOTHI MpH Teruionepenaye. [lonstue o0 aguabaTHOM Mpoliecce.

[IepBb1ii 3akOH TepMoAMHAMUKU. BHYyTpeHHss sHeprud. KonuuecTBo TEIIOTH U
paboTa KaK Mepbl I3BMEHEHHSI BHYTPEHHEH SHEPTUU TEPMOIMHAMUYECKOU CUCTEMBI.

Bropol 3ak0H TepMOAMHAMUKM IS PAaBHOBECHBIX ITPOLIECCOB: YEpE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbI MPOXOJIUT €AUHCTBEHHAs
aauabaTta. AGCONIIOTHAs TeMIlepaTypa.

BTopo#i 3akoH TepMOIMHAMHKHU JisI HEPABHOBECHBIX MPOLECCOB: HEBO3MOMXHO
nepesaTh TEIJIOTY OT OoJiee XOJIOJHOTO Tejla K 0oJsiee HarperoMy 0e3 KOMIICHCAIluu
(Knaysuyc). HeobpatuMocTs TpUpOIHBIX TIPOIIECCOB.

[Tpunuune! aecteus TerioBbix MamuH. KIT/I.

MaxkcumanbHoe 31auenue KIT/. Huxn Kapno.
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DKOJIOTUYECKHE aCIeKThl MCMOJb30BaHMs TEIUIOBBIX JBUraresieil. TemsoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl.

TexHnuueckue yCTpOMCTBA U  TEXHOJOTUYECKHE TMPOIECCHI:  XOJOIUIbHHUK,
KOHJUIIMOHED, TU3EIbHBINA U KapOIOpaTOPHBINA ABUTATENN, TapoBasi TypOrHA, MOTyUeHUE
CBEPXHHM3KHX TEMIIepaTyp, YTHIM3AIUS «TETUIOBBIX» OTXOAOB C WCIOJb30BaHUEM
TEIJIOBOTO HAcOCa, YTUIN3alMsd OMOOPraHUYeCKOro TOIIMBA JJIsi BBIPAOOTKHU
«TETUTOBOI» U DJIEKTPOIHEPTUH.

Jlemoncmpayuu
N3MeHneHune TemnepaTypbl IpH a1nadaTUUYECKOM PACIIMPECHUH.
Bo3znyuinoe oruugo.
CpaBHEHUE yAETBHBIX TEMIOEMKOCTEN BEIIECTB.
CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTUH.
Uccnenosanue anuadbaTHOro mporecca.
KomribroTepHbie MO/ICIM TEIJIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMuKym

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue mpouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTo mporecca.

N3yueHne  B3aMMOCBSI3M  SHEPIMM  MEXMOJEKYJISIPHOIO  B3aUMOJEHCTBUSA
Y TEMIIEPATypbl KUIIEHUS KUIKOCTEN.

Tema 3. Aepezammusle cocmosnusa eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue U KoHjeHcarus. McnapeHue u kumneHue. YeiabHas TeIioTa
napooOpa3oBaHusl.

HacplienHble 1 HEHachIEHHbIE NTapbl. KauecTBEHHas: 3aBUCUMOCTb IIJIOTHOCTH U
JaBJICHUS HACBHIIIEHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00BEMa
HACBILIEHHOT 0 Iapa. 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJIEHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe Ttenmo. Kpucramnuueckue u amopdHbie Tena. AHU3OTPOIHUS CBOWMCTB
KpuctaiuioB. IlmaBieHWe W KpucCTauM3alMs. YJAenbHas TEIJIOTa IUIaBJIEHUA.
CyOmumarusi.

HNedbopmanuu tBEpAoro tena. Pactspkenne m ckarwe. Chasur. Momynp FOwra.
[Ipenen ynpyrux aedopmariuid.

TeroBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tel, O0bEMHOE W JIMHEWHOE
pacuipeHre. AHrMapMOHHM3M TEIUIOBBIX KOJeOaHWW YacTHIl BElIeCTBAa KaK MpUYMHA
TEIJIOBOT'O PacUIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pazoBbIX Nepexoaax.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOe  HaTshkeHHe. Koad@uimeHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanwwsipasle sBieHus. [laBieHue MOJX HWCKPUBIEHHOW ITOBEPXHOCTBIO JKHUJIKOCTH.
®opmyiia Jlarmaca.
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TexHuueckue YCTPOﬁCTBa 1 TCXHOJIOTHUYCCKUEC IMPOUCCChI: ) KUAKUC KpPUCTAJIEL,
COBPCMCHHBIC MaTCPpHAJIbI.

Jlemoncmpayuu
TemnnoBoe paciupeHue.
CBoiicTBa HACHIIIIEHHBIX MTAPOB.
Kunenue. Kunenue nmpu noHM»XKEHHOM JaBICHUHU.
N3mepenue cuiibl TOBEPXHOCTHOTO HATSXKCHHUS.
OIBITEI ¢ MBUIBHBIMH TUIEHKAMH.
CmauuBaHue.
KanunnspHsie aBieHusl.
Mojienin HEeHbIOTOHOBCKOM YKUKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAJTIMYECKOTO BEIIECTBA.
Bunasr nepopmarimii.
Habmronenune mansix aedopmariui.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMuKym

N3ydenune 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenne yaenbHON TEII0ThI IUIABJICHUS JIbJA.

N3yueHune CBOMCTB HACBIILIEHHBIX NIAPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTM BO3AyXa M OLEHKA Macchl IapoB
B ITOMEIICHUH.

N3mepenne koaduiieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOxra.

HccnenoBanue 3aBUCUMOCTH AeQOopMalii pe3HHOBOr0 00pasiia OT MPUII0KEHHON
K HEMY CHJIBI.

Pa3znen 4. DjieKTpoAUHAMUKA
Tema 1. dnekmpuueckoe none

OnekTpu3anuss Tedl W €€ NposBICHUs. OJEKTpUYecKWil 3apsan. JlBa Buaa
ANEKTpUYECKUX  3apsiaoB.  [IpOBOMHUKH,  AMDJIEKTPUKHM U TOJYNPOBOJTHUKHU.
DJIeMEHTaPHBIN JIEKTPUUECKUM 3apsi. 3aKOH COXPaHEHUSI DJICKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnekTpuueckoe noiie. Ero geiicTBue Ha 3JEKTPUUECKUE 3aPSIbI.

Hanpsix€anocts snexktpudeckoro noisi. [Ipobusiii 3apsia. JInaum HanpsHyKEHHOCTH
AeKTpUYecKoro nosisg. OMHOPOAHOE DIICKTPUUECKOE TTOJIE.

[ToTeHIMAIBHOCTh  BJIEKTPOCTATUYECKOTO0  MMOJs.  Pa3HOCTh  MOTEHUHAJIOB
u HanpspkeHue. [loTeHnmManbHas >SHEprus 3apsAja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTeHMal SJEKTPOCTATUUECKOTO TMOoJisA. CBS3b HANPsHKEHHOCTH TOJS U Pa3HOCTH
MOTEHIUAJIOB  JUIsl  BJIEKTPOCTATHUYECKOTO Toyisi  (Kak OJHOPOAHOTO, TaK W
HEOTHOPOJTHOTO).

[IpyHIMD CyNepO3UIUHU JNEKTPUYECKUX MTOJIEH.
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ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apsikeHHOM cdepbl. Ilore
pPaBHOMEpPHO 3apsbDKeHHOro 1o oO0béMy 1mapa. I[lone paBHOMepHO 3apsHKEHHOU
OCCKOHEUHOM IUIOCKOCTH. KapTuHBl JUHUNM HaOpsHKEHHOCTH OTUX TMOJed U
SKBUITOTEHIHMAIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKH B DJIEKTPOCTATHYECKOM TIOJIE. Y CIIOBUE PABHOBECHS 3aPAJIOB.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. J(MaieKTprudecKkas IpOHUIIAEMOCTh
BEILIECTBA.

KongeHncatop. OneKkTpo€MKOCTh KOHJIEHCATOpPA. JIEKTPOEMKOCTh  IIJIOCKOTO
KOH/JIEHCaTOopa.

[TapannensHoe coenvHEHWE KOHAEHCATOpPOB. llocnenoBaTenbHOE COEIMHEHME
KOHJICHCATOPOB.

OHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

JIBMKEeHME 3apsHKEHHOW YaCTULIBI B OHOPOJHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  AIEKTPOCKOIL,
AIIEKTPOMETpP,  DJEKTPOCTAaTHYECKas  3allluTa, 3a3eMJIEHUE  BJIEKTpONpuOOpOB,
KOHJIeHCcaTophbl, TeHepaTop Ban ge ['paada.

Jlemoncmpayuu

Y CTpONCTBO M NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DNEKTpUYECKOE MOJIE IBYX 3aPSLKCHHBIX IUIACTHH.

Moguensb anekTpocratudeckoro reneparopa (Baun ge ['paada).

[IpOBOJHUKH B DIEKTPUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpONCTBO U AEHCTBUE KOHJAEHCATOPA TOCTOSIHHOM ¥ IEPEMEHHONU EMKOCTH.

3aBUCUMOCTB NIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IIOIIAU IIJIaCTHH,
PACCTOSHUS MEXAY HUMH U JUIJIEKTPUUYECKOU IPOHULIAEMOCTH.

OHeprus 3JeKTPUYECKOTO MOJIS 3apSKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa ¥ paspsliKka KOHJIEHCATOpa 4epes3 pe3ncTop.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPAKMUKYM

OueHka cujl B3aMMOICVCTBUS 3apPSAKEHHBIX TEJL.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO KOHASHCATOpa B SHEPTHIO
W3JIy4eHHUs CBETOANO/IA.

N3ydenue nporekanus ToKa B LIETH, COJEpKaIel KOHIEHCATOP.

Pacnpenenenne pa3HoOCTH MOTEHIMAJIOB (HAMPSHKEHUS ) TIPU TTOCIIEI0BATEIbHOM
COEIMHEHUN KOH/ICHCATOPOB.

Uccnenosanue paspsiga KOHAEHCATOPA YE€PE3 PEIUCTOP.

Tema 2. ITocmoaunbtii In1eKmpuiecKuil mokK
Cuna toka. [TocTOsITHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI TTOCTOSIHHOTO 3JIEKTPUYECKOTO ToKa. McTOUHMKM TOKA.
Hanpsoxenue U u D1C &.
3akoH OMa JiJ1 y4acTKa LernH.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh COMNPOTUBICHUS OJHOPOIAHOTO
MPOBOJAHMKA OT €ro JUIMHbI W IUIOHNIAAM I[IONEPEYHOTO CEYEHUA. Y AECNIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, apaIENbHOE, CMELIAHHOE COCIMHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxxoyns—Jlenuna.

MOUIHOCT  3JEKTPUYECKOTO TOKa. TemioBass  MOLIHOCTb,  BBIAEISIEMAs
Ha pPE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBIICHUE HCTOYHHUKA TOKAa. 3akoH OMa M MOJHOM
(3aMKHYTOMI) 3JIeKTpUYeCcKOi 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKOoe 3aMbIKaHHe.

KoHaeHcaTop B 11eny NOCTOSHHOTO TOKA.

TexHnuecKre ycTpoicTBa U TEXHOJOTUYECKHUE MPOLECCHI: aMIIEPMETP, BOIBTMETD,
peocTar, CYETUMK IEKTPUIECKON SHEPTHH.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKEHMSL.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA OT HAINPSDKEHUS JJIA PE3UCTOPA, JIAMIIBI
HAKAJIMBAHMS U CBETOIHOA.

3aBUCUMOCTb COIPOTHUBIICHHUS [IWIMHIPUYECKUX IPOBOIHUKOB OT JUIMHBI, IUIOIIAIN
IIONEPEYHOr0 CEYECHUsI U MaTepuraa.

HccnepoBanue 3aBUCMMOCTH CHJIbI TOKA OT CONMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSHKCHUM.

[Ipsamoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHNE raJIbBAHUYECKOTO DJIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

CnocoObl coeTMHEeHNs NCTOYHUKOB ToKa, DJ[C Oarapei.

HccnenoBanue pa3HOCTH NOTEHLIMATIOB MEXKIY MOJI0CAMU UCTOYHUKA TOKA OT CUJIbI
TOKa B LIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaAKMUKyM

HccnegoBaHne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3MmepeHue yaenbHOro CONpOTUBRIICHUS IPOBOJHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUS 17151 JIaMITbl HAaKaJIUBaHUS.

VYBenuueHue npeaesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenue D]IC 1 BHYTpEHHETO COMPOTUBIICHHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd IJ[C TalbBaHUYECKOTO 3JJIEMEHTAa OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUH.

UccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKAY MOJIFOCAMU UCTOYHUKA TOKA OT CUJIBI
TOKA B IIEIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOIIIHOCTH MUCTOYHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax

DJeKTpUYecKasi MPOBOJUMOCTD Pa3JIMUHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTD
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAIOB OT TEMIIEPATYPhI.
CBepXnpoBOIUMOCTb.
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OnexkTpuyecknid TOK B Bakyyme. (CBOHCTBA  DJJIEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs ¥ MPUMECHAS! IPOBOAUMOCTH MOTYTIPOBOJIHUKOB.
CaoiicTBa p—n-niepexoja. [lonynpoBoaHUKOBBIE TPUOOPEI.

DONEeKTpUYECKUA TOK B JJEKTPOJUTAX. OJNEKTPOJUTUYECKAs JIUCCOLUALMA.
OnekTponus. 3akoHbl Dapazes A SAEKTPOIU3A.

OnexkTpuyeckuid ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENIbHBIA pa3psil.
Pa3nnuHble THIIBI caMOCTOATENBHOTO pa3psana. Monnus. [liasma.

TexHnuecKue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: ra30pa3psaaHble JIAMIIbI,
AJIIEKTPOHHO-JIy4YeBasi TpPyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPBL: JHOA, TPAaH3UCTOP,
doTtoanos, CBETOAMO[, TajJbBaHUKA, papUHUPOBAHUE MEAM, BBIIUIABKA AITIOMUHUS,
AIIEKTPOHHAsA MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCHUMOCTh CONPOTUBIICHUS] METAJIIOB OT TEMIIEPATYPHI.
[TpoBOAUMOCTB IEKTPOTUTOB.
3akoHbl 3nekTposn3a Papajnes.
NckpoBoil pa3psia v MPOBOAUMOCTb BO3AYXa.
CpaBHEHHE TPOBOAMMOCTH METAIIIOB U MOJIYTIPOBOJHUKOB.
OHOCTOPOHHSISI TPOBOJAUMOCTE AUOA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl, RPAKMUKYM
HaOnronenue snektpoiausa.
N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.
WccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU JUOJIA.

Du3rYeCKUl NPAKTUKYM

CnocoObl u3MepeHus: (PU3NUECKUX BEJIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
U(MPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE ¥ OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHYMUH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, WCCICAOBAHUN 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH, MPOBEpKA TMPEIOKEHHBIX TUnote3 (BbIOOp U3 paboT, OMUCAHHBIX
B TEMaTUYECKHX pasfielax «YUYEeHUYECKHU DKCIEPUMEHT, JabopaTopHble pPabOTHI,
MPAKTUKYM» ).

MexnpeaMeTHbie CBA3H

Nzyuenune kypca ¢usuku yriayonéaHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS
C YYETOM COJIepKaTeIbHBIX MEKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH,
XUMUH, TeorpaGuu ¥ TEXHOJIOTHH.

Mesxcnpeomemusie nOHAmMUA, CEA3AHHBIE C U3YUECHUEM MEMO008 HAYYHO20
no3nanua: SBICHUE, HAY4YHbIN (pakT, runote3a, puznueckas BEIMYMHA, 3aKOH, TEOPHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEpEHHEe, MOTPEIIHOCTH
U3MEpPEHU, U3MEpUTENbHBIE TPUOOPHI, I poBas 1adbopaTopusi.
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Mamemamuxa: Pemienvie cuctembl ypaBHeHud. JluneiiHas ¢yHkuus, napabodna,
runepOosa, ux rpaguku 1 cBoiicTBa. Tpuronomerpuueckue GyHKIMHA: CHHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BeKkTopel M HX
IIPOEKLIMM HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

Buonozus: MexaHuuyeckoe NBW)XKEHHE B JKUBOM mpupojae, auddysusi, ocMmoc,
TEIJIOOOMEH J>KUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYXKaloleh cpebl,
yTWIM3alUs  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKH  «TEIUIOBOW» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE W KANWUISAPHBIE SIBICHUS B MPUPOJE,
AIEKTPUUYECKUE SIBIICHUS B JKUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHWE AaTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJIIPHAS MAcCa, OJIyYEHNE HAHOMATEPUAJIOB, TENJIOBBIE CBOMCTBA TBEPBIX
TE€JI, KUJKOCTEH W Ta30B, XUJIKUE KPUCTAIUIbI, AJIEKTPUYECKUE CBOMCTBA METAJUIOB,
AIEKTPOJMTHUECKAS TUCCOLMAMS, TaJIbBAHUKA, dJIEKTPOHHASI MUKPOCKOIIHS.

T'eozcpaghus: BnaxxHOCTb BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeodOpa3zoBaHUE JIBUKEHHUN C HCIOJIb30BAHHEM MEXAHU3MOB, YUET
CyXOro M J>KUJIKOTO TpPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUMH (KPOHIITEHH,
penieTyaTbie KOHCTPYKIIMH ), UCTIONb30BAHKE 3aKOHOB COXPAHEHUSI MEXaHUKH B TEXHUKE
(rupockori, BOJIOMET U JIPyTHE), IBUTATENIb BHYTPEHHErO CrOpaHusi, napoBas TypOuHa,
OBITOBOM  XOJIOAWIBHUK, KOHAMIIMOHEP, TEXHOJOTUU TIOJYUYEHUS] COBPEMEHHBIX
MAaTEepUaJIOB, B TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTUH, JIEKTPOCTATHYECKAS
3alllMTa, 3a3€MJICHUE BJIEKTPONPUOOPOB, ra3opa3psaHbIle JIAMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOPHI, FAJIbBAaHUKA.

11 KJIACC

Pa3znen 4. DinekTpoAuHAMHUKA
Tema 4. Macnummnoe noine

BzanmopencTBrue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
noje. BekTop MarHMTHOW WHAYKUMHU. [IpMHOMIT Cyneprno3uuyMu MarHUTHBIX IIOJIEH.
JIMHMM MarHUTHOW WHYKIIHH.

MaruutHoe moJie MPOBOJHHMKA C TOKOM (IIPSIMOrO MPOBOJHHMKA, KaTYIIKU
U KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HarpaBJIE€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBiieHHE€ W MOAYJIb. J[BU)KEHUE 3apsiKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM noJjie. Pabota cumsl Jlopenia.

MarunutHoe noJie B BemectBe. DeppoMarHeTuku, napa- u THaMarHeTHKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH: PUMEHCHUE
IMOCTOSSHHBIX MAarHHUTOB, JJEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, >JIECKTPOJBUTATEIIb
Axo6u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtvrHa nuHMI WHIYKIIUA MarHATHOTO TIOJIS TIOJIOCOBOTO W TMOJKOBOOOPA3HOTO
MTOCTOSSHHBIX MarHUTOB.

19



denepanpHas pabovas nporpamma | dusuka. 10—11 kmaccer (yriry0aEHHbBIH YPOBEHD )

KapTtuna 1uHUII MarHMTHOM MHAYKUMU TOJISI JJIMHHOTO MPSAMOrO MPOBOJHUKA U
3aMKHYTOI'O KOJIBLIEBOT'O IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

Habmoienue NBHKEHUS MydKa 3JEKTPOHOB B MArHUTHOM TIOJI€.

[IpuHIUI 1EWCTBUS AIEKTPOUIMEPHUTEIBHOTO TPUOOpa MArHUTOAIIEKTPUIECKOMN
CUCTEMBL.

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM
HccaenoBanrue MariuTHOTO ITOJIST ITOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB peppOMarHeTUKOB.
HccnenoBanue neiicTBUSA NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.
N3mepenne cuitbl Amriepa.
N3yyeHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CUJIBI TOKA.
Onpenenenrne MAarHUTHOM MHAYKIAA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomacnumnan uHOyKyuA

SIBneHHE SJIEKTPOMArHUTHOM MHAYKUIHUH. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
OJC wHaykuumu. 3akoH »ieKkTpoMarHuTHoM wuHAykumn @apanes. Buxpepoe
anekTpuyeckoe noiue. Tokn Dyko.

O/1C nHIyKIMH B IPOBOJIHUKE, IBHXKYLIEMCS B OJTHOPOJIHOM MarHMTHOM IIOJI€.

[Ipasuo Jlenua.

NupyktuBHOCTh. KaTylika MHIYKTUBHOCTH B LIETIM MOCTOSIHHOTO TOKa. SIBieHue
camouHaykuuu. J/JC caMOuHIyKINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MHAYKLIMOHHAS IEYb,
COJICHOHW/I, 3aIlIMTa OT JJEKTPU3ALNHN TEJ IPU ABUKEHUHA B MATHUTHOM T10JI€ 3EMJIH.

Jlemoncmpayuu

HabGntonenue siBieHus 3JeKTPOMarHuTHOM MHAYKIUH.

Uccnenosanne 3aBucumoctd I1C MHAYKIMHU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MOTOKa.

[IpaBuno Jlenua.

[Tanennie MaruuTa B alIOMUHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CaMOMHIYKIIUU.

Uccnenosanne 3aucumocty D/{C caMOMHIYKIMU OT CKOPOCTU M3MEHEHHUS CHJIbI
TOKa B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsl, NPaAKMuKym
UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOM UHAYKIUU.
Onpenenenre MHAYKIUNA BUXPEBOIO MArHUTHOTO TOJIS.
HccnenoBanue sBICHUS] CAMOUHIYKIIHH.

COopka MOJeH AJEKTPOMArHUTHOTO TeHepaTopa.
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Pa3nen 5. Kosie0anus u BOJTHBI
Tema 1. Mexanuueckue xoneoanusn

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHS.

I'apmonudeckue konebanus. KuHemMaTtnueckoe MW JMHAMUYECKOE OIMCaHUE.
DHEPreTUuecKoe ONUCaHHE (3aKOH COXPAHCHHS MEXaHMYEeCKOW »sHepruu). BwiBon
JTUHAMHYECKOT'O0 OMHUCAaHUS TapMOHMYECKUX KOJICOAHWMH M3 HMX DHEPreTHUUYECKOTO H
KHHEMATHYECKOI'0 OIMMCaHHs.

Ammumntyna u (daza kosiebanuii. CBs3b aMIUIMTYJBI KOJIGOAHMM WCXOJIHOMU
BEJIMUMHBI C aMIUTUTyAaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuonq wm wdyactora koseOanmii. Ilepronm Manmbix CBOOOIHBIX KOJIEOAHUI
MaTeMaTH4YeCKoro MasiTHuka. [leprnon cBOOOIHBIX KOJIeOAHUM MPYKUHHOTO MasITHUKA.

[Tonatue o 3aryxarmommx KojeOaHusX. BbeIHyXAeHHBIE KojieOaHus. Pe3oHanc.
PesonancHass kpuBas. BiwmsaHue 3aryxaHMss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOICOaHUSL.

TexHUYeCcKre YCTPOMCTBA W TEXHOJOTHYECKHUE IPOILECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuck K0J1e0aTeILHOTO JBUKEHUS.

HaGnronenne HE3aBUCUMOCTH Mepuoja MajblX KoOJeOaHWil Tpy3a Ha HUTH
OT aMIUIUTYIbI.

Uccnenosanue 3aryxaromux Kojie0aHU U 3aBUCUMOCTH TIepuoia CBOOOIHBIX
KOJICOaHHI OT COMPOTUBIICHUSI.

HccnenoBanue kosiebaHui rpy3a Ha MAaCCUBHOM MPYKUHE C LETbI0 ((OPMUPOBAHUS
MpeCTaBICHU 00 UaeaTbHONU MOJIETU PYKMHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS IHEPTHUU MPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

WccnenoBanue BRIHYKACHHBIX KOJIEOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM
N3mepenne neproia CBOOOHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3ydeHune 3aK0OHOB IBUKEHUS TeJla B X0J1€ KOJIEOaHHM Ha yIpyrom MoaBece.
N3yueHne nBUKEHUS HUTSIHOTO MasITHUKA.
[IpeobpazoBanue SHEPTUHU B IPYKMHHOM MasiTHUKE.
UccnenoBanne yObIBaHUS aMIUTUTY/IbI 3aTyXAIOIINX KOJIEOaHUIA.
UccnenoBanue BoIHYXICHHBIX KOJICOAHUM.

Tema 2. InekmpomazcHummnsle Koaedanus

Koneb6arenbnpiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJI€OaHUS B UI€ATHHOM
kosebaTenbHOM KOHTYype. @opmyna Tomcona. CBsi3b aMIUTMTYABI 3apsijia KOHACHCATOpa
C aMIUTATYIOW CHJIBI TOKA B KOJICOATEITHHOM KOHTYPE.

3aK0H COXpaHECHHSI SHEPTHH B UACAITBHOM KOJICOATCIIBHOM KOHTYPE.

3aryxarolue 3JIeKTPOMarHuTHbIe KoieOanus. BolHy X IeHHbIE 3JIEKTPOMAarHUTHBIE
KoJIe0aHusl.
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[TepemeHHBIN TOK. MOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U JICHCTBYIOIIEE
3HAYCHHUE CUJIBI TOKA U HAIPSDKCHUS TIPH PA3IndHON (hopMe 3aBUCUMOCTH IIEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycouJanbHbIi TEPEMEHHBIH TOK. Pe3ucrop, KOHIEHCATOp M KaTyllKa
WHIYKTHBHOCTA B IEMHW CHUHYCOUJAIBHOTO TIEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsKeHUN.

WNneanbuplii  Tpanchopmarop. IlpouwsBojacTtBo, mepenada U moTpedieHUe
AIEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKUE PHUCKM TIpU  MPOU3BOJACTBE dJeKkTposHepruu. Kynbrypa
VCTIOJIb30BaHUS 3JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLIECCHL: SJIEKTPUUECKUAN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUHU JICKTPOIepe1ay.

Jlemoncmpayuu

CB0oOOHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUN OT UHIAYKTUBHOCTH U EMKOCTU
KOHTYpa.

OcuuuiorpaMMbl 3J1€KTPOMArHUTHBIX KOJICOaHMIA.

['eneparop He3aTyxaroUUX JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mojesnb 3JIEKTPOMAarHuTHOrO reHepaTopa.

BriHyXIeHHBIE CUHYCOUAATBHBIE KOJICOAHMUS.

Pesucrop, karyika HHIYKTUBHOCTH M KOHJIEHCATOP B LEMH IEPEMEHHOTO TOKA.

Pezonanc nmnpu  mocrmemoBaTENbHOM — COCAWHEHWHM  PE3UCTOPA,  KATYIIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

VYceTpoiicTBO ¥ MPUHIIUIT IEUCTBUS TpaHchopMaTopa.

Mojenb JIMHUY JIEKTPONEpEaaYn.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKmMuKym

N3ydenue Tpancpopmartopa.

UccnenoBanne MEpeMEHHOTO0 TOKa 4Yepe3 TOCIEIOBATENbHO COCTUHEHHBIC
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmoienune 371eKTpOMarHuTHOTO Pe30HaHCA.

Hccnenoanue pabOTH HCTOYHUKOB CBETA B IIEITH TICPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHunble 60JIHbL

MexaHuueckue BOIHbI, YCIOBHS UX pacnpocTpanenus. [lonepeunbie U npoaoIbHbIE
BOJIHBL. [lepuos, ckopocTh pacipocTpaHeHus U JUIMHA BOJHBI. CBOMCTBa MEXaHUYECKUX
BOJIH: OTpaXeHue, mpeioMiieHue, nuTepdepeHins u gudpakiusi.

3Byk. CkopocThb 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIyMOBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

DONEeKTPOMAarHUTHBIE BOJHBL. YCJIOBUS H3JIyYEHHUS BJIEKTPOMATHUTHBIX BOJIH.
B3auMHas OpHeHTALMS BEKTOPOB £, B, v B 2IeKTPOMATHUTHO# BOJIHE.

CBoiicTBa AIEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, MPETOMIICHHE, TIOJISIPU3AIINS,
uHTepdepeHus u qudpaxims.
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[kana SJIEKTPOMArHUTHBIX BOJH. lIpuMeHeHWEe SIEKTPOMAarHUTHBIX BOJH
B TEXHHKE U OBITY.

[TpuHIMIIBEI paAMOCBS3Y U TEICBHICHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KaIOIIEl Cpeibl.

TexHudeckue yCTpPOHWCTBA ¥ MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TeiedoH, CBU-meus,
yJIbTPa3ByKOBas AMATHOCTHUKA B TEXHUKE M METUITHE.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpPOCTPaHEHUE MOMEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YacCTOThI KOJIEOAHMI.

Hab6nronenue otpakeHus: U NpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue narepdepeHunu u TMPpakuuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yIbpTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsi3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acCTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOMCTB 3JEKTPOMATrHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE,
noJisipu3anys, Tuppaxius, nHTephepeHITus.

Oo6HapyxeHue nHGPaKpacHOTo U yIbTPa(hUOIECTOBOTO U3ITyUCHHM.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKmMuKym
N3yyeHne nmapameTpoB 3ByKOBOM BOJIHBL.
N3yuenne pacnpocTpaHeHNs 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka

IIpsMonHEHOE paclpOCTpaHEHUE CBETa B OXHOpPOXHOU cpexpe. Jlyd cBera.
To4deuHbIll ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxkeHHs cBera. llocTpoeHue wu300paxkeHU
B IUIOCKOM 3epkaie. Cepruueckue 3epkana.

[Ipenomiienne cBeTa. 3aKkOHBI MpeIOMIICHUsI cBeTa. AOCONIOTHBINM MOKa3aTelsb
npesnoMiieHns. OTHOCHUTENbHBIN TOKA3aTeNb MpeaoMiaeHus. [I0CTOSHCTBO YaCTOTHI CBETA
Y COOTHOULIEHHWE JUIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHULLY
paszesna IByX ONTUYECKUX CPEN.

Xop nyueii B mpusMme. Jucnepcust ceeta. ClioxHbIM cocTaB O6enoro ceera. L{Ber.

[TotHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIM yroJl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparonre u paccenBarome aTuH3bl. ToHkas nuH3a. DoKycHOE paccTosiHUE U
ONTHUYEeCKass CWJIa TOHKOM JMH3bl.  3aBUCUMOCTh  (DOKYCHOTO  pAcCCTOSIHHUSA
TOHKOW c(epruecKkoil JUH3BI OT €€ TeOMETPUHM M OTHOCHTEIIBHOTO TIO0Ka3aTess
IIPEJIOMIICHUS.

@opmyJia TOHKOH JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.
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Xon nyda, OPOLIEAIIErO0 JWH3Y MOJA NPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuyecko ocu. [loctpoenune n3o0paxeHuit TOUKU U OTpe3Ka MPsIMOI B COOMpAroLIuX U
paccenBaIIMX JUH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopsl. Paszpemiaromasi crnocoObHocTh. ['na3 kak onTHueckas
CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BomnoBas ontuka. UaTepdepenius cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIIOBHUS
HAOIOICHUS MaKCUMyMOB M MHHHMYMOB B MHTEP(EPECHIIMOHHON KapTHUHE OT JBYX
KOTEPEHTHBIX UCTOYHUKOB. [IprMepsl Kitaccnyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCHUMYMOB IpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMUYECKUE MPOLECCHI: OUYKH, JIyIa, IEPUCKOII,
doToamnmapaT, MHUKPOCKOI, TMPOCKIUOHHBIM ammapar, MPOCBETIECHUE OMNTHUKH,
BOJIOKOHHAsSI OIITHKA, TU(PpaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenoMiIeHuUs CBETA.

Hab6nronenue noaHoro BHyTPEHHETO OTpakeHus. Mozesb CBETOBOA.

HccnenoBanue Xoa CBETOBBIX IMYUYKOB Y€pe3 IUIOCKONAPAIIIENBHYIO IIJIACTUHY U
IPU3MY.

HccnenoBanue cBOWCTB M300pAKEHU B JIMH3AX.

Mopnenn MUKpOCKOIIa, TENECKONa.

Habnronenune unrepdepeHiim ceera.

HabutoieHue 1iBETOB TOHKUX IUIEHOK.

Hab6nronenue nudpakium ceera.

N3yuenue anppakinOHHON pEeIETKH.

Hab6nronenue nupakiinOHHOTO CIIEKTPA.

Habmronenue nucnepcuu cBera.

Hab6nronenue nonsipuzanuu cBeTa.

[IpuMeHeHre NOJIIPOUIOB ISl N3YUYEHUST MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuui sxcnepumenm, nabopamopmvlie pabomvl, NPAKmuKym

H3mepenue mokasaress MpeoMIICHHUS CTEKJIA.

HccnenoBanue 3aBHCUMOCTH (POKYCHOTO PAacCTOSHHUSI OT BEIIECTBA (HAa TpUMeEpe
JKUJIKUX JIUH3).

H3mepenne pOKyCHOTO pacCTOSIHUS PACCENBAIOIINX JINH3.

[Torydenne n300pakeHusl B CUCTEME U3 TJIIOCKOTO 3e€pKaja U JIMH3HI.

[Tosrydyenue n300pakxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBanue Te1ecKONMMYecKuX CUCTEM.

Habmonenue nudpakiuu, vHTEpPEpEeHInU U MOJISIPU3ALUHU CBETA.
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N3ydenue nousipusanuu CBETa, OTPAKEHHOTO OT MMOBEPXHOCTU AUIIEKTPHUKA.

N3yuenne naTEpPEpEHITNN JIA3EPHOTO U3TyUYCHHS HA JIBYX IIETAX.

Hab6nronenue nucniepcun.

Hab6nronenue u uccienoanue AuppakiiuoOHHOTO CIIEKTpA.

N3mepenune 1nMHbI CBETOBOW BOJIHBI.

[TonyueHnue crekTpa HW3JIyYSHHS CBETOAMOAA TMPU TIOMOUTH TUGPAKIIUMOHHOM
PEIIETKMU.

Pa3nen 6. OcHOBBI ClIENMAJIBbHOI TEOPHH OTHOCUTEIbHOCTH

I'paHuipl IPUMEHMMOCTH KJIACCHYECKOM MexaHWKH. llocTymarsl crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust Jlopenima. ¥YcnoBue
OPUYUHHOCTUA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U
COKpallEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YaCTULBI. DHEPIUs ITOKOSI.

TexHuyeckne yCTpOMCTBA W TEXHOJOTMYECKHE IIPOLECCHI:  CITyTHHUKOBBIE
IIPUEMHHKH, YCKOPUTEIH 3apsKEHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, nNpaKmuKym
OmnpeneneHrne UMITyJbCa M 3HEPTUU PEIATUBUCTCKUX 4YacThll (1o ¢oTorpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI B MATHUTHOM I10JIE).

Pasznen 7. KBanroBasi pusuka
Tema 1. Kopnyckynaphno-6011060it oyanusm

PaBHOBecHOE TersioBoe u3nydeHue (M3MydeHue aOCOMOTHO YEPHOTO Tela). 3aKOH
cMmemenus Buna. ['unmoresa [manka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otoaddext. Onbitel A.I'. CroneroBa. 3akoHbl (ororddexra. YpaBHeHUE
OunmrenHa 1a oroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBera (B 4YaCTHOCTH, JAaBJIEHUE CBETa Ha aOCOJIIOTHO MOTJIOLIAOIIYIO U
abCoOI0THO OoTpaxarolyto moBepxHocts). OnbiThl [1.H. JleOenena.

BonHoBeie cBorcTBa wactuul. Bonubl ne bpounsa. [linvHa BomHBL € bpoinsg u
pa3Mepbl 00JIacTH JIOKaNIM3aluKu ABMXKYyLIecss dactuibl. KopmycKyisipHO-BOTHOBOM
nyanusMm. Jludpakxius 231eKTPOHOB HA KPUCTAIIIAX.

Cneunduka wusmepenuit B Mukpomupe. COOTHOILIEHUS HEONpeneaEHHOCTe!
I'eiizenbepra.

TexHuyeckne yCTPOWCTBA M  TEXHOJOTHUYECKHE IIPOLIECCHI:  CIEKTPOMETD,
dboTorneMeHT, POTOAATUNK, TYHHETHHBIM MUKPOCKOII, COJTHEYHAas 0aTtapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHEMTHETO GoTodhPekTa.

Hccnenosanue 3aBUCHUMOCTH CONPOTHUBJIEHUS MOJTYTIPOBOAHUKOB
OT OCBENIEHHOCTH.
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CBeToauo.
Conueunas 6artapes.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomsi, NPaAKMUKyM
Uccnenosanue poropesuctopa.
N3mepenne nocrosiHoM [lnanka Ha ocHOBe uccienoBanus Gpororddexra.
Uccnenosanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOIUO/] OT HAMPSKEHUSL.

Tema 2. Duzuxka amoma

OnbITel 1O HKCCIENOBAaHUIO CTPOCHUS aroMa. llmaHerapHas Mojenb aroma
Peszepdopna.

[Toctynater bopa. M3nmyuenue u morjoimieHue (GOTOHOB IIPU IEpeXojie aToma
C OJTHOTO YPOBHSI DHEPTHUH HA IPYTOM.

Bunpl criektpoB. CIIeKTp ypOBHEH SHEPTUHU aTOMa BOJIOPOJIA.

CnioHTaHHOE M BBIHYXKJCHHOE U3JIyuyeHHe cBera. Jlasep.

TexHUYeCcKne yCTPOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPATIbHBIN aHAIN3
(CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pesepdopra.
Habmronenue muHeMdaThix CIIEKTPOB.
Y CTpOUCTBO U AEUCTBUE CUETUYNKA MOHU3UPYIOIINX YACTHIL.
Onpenenenue IJIMHBI BOJHBI JTA3€PHOTO U3TyUYCHHS.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM

Habnronenue nuHeyaToro cnexkTpa.

HccnenoBanne cnekTpa pa3pekKEHHOr0 aTOMApHOIO0 BOJOpPOAa W HU3MEpPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duzuxka amomnozo a0pa u 3J1eMeHmMAPHLIX YACMUY,

Hyxnonnas monens siapa I'eiizenoepra—Banenko. 3apsiya siapa. MaccoBoe 4ucio
saapa. U30Torsbl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacra.
['amMma-u3nydenue.

3aKkoH paJlMOAKTUBHOTO pacmnajaa. PagroakTuBHbIE U30TONKI B pupojae. CBolcTBa
VOHHU3UPYIOUIETO0 M3JIyYyeHHs. BriusHME paavOaKTUBHOCTH HA JKHUBBIE OPraHU3MBL.
EctecTBennsriit hon uznyuenus. [lozumerpusi.

DHeprus CBsA3M HyKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl sipa.

Anepusie peakuuu. JleneHue u cuHTe3 saep. AnepHbie peakTopbl. [IpoGiembr
YIPaBISIEMOT0 TEPMOSIIEPHOTO CHHTE3a. DKOJIOTUYECKUE ACIEKThl Pa3BUTHUS SICPHON
DHEPIETHUKH.

Metonbl perucrpanuu 151 WCCIIEIOBAHUS AJIEMEHTAPHBIX YacTHLI.

OyHIaMEHTAIBHBIE B3aUMOJICHCTBUSA. baprOHbBI, ME30HBI U JICIITOHBI.
[IpencraBnenne o CtanpapTHON Moaenu. KBapK-TiIFOOHHAs MOAEIb aJpOHOB.
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®duzuka 3a npeaenamu CranaapTHON Mojenu. TEmMHass MaTepust U TEMHAs SHEPTHUSL.

EnunncTBO u3nyeckoil KapTUHBI MUpA.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSIEPHBIA peakTop, aToMHas OomM0a, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomawl, NPAKMUKYM
HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM QoTorpadusim).
HccnenoBanue paguoakTUBHOTO ()OHA C UCIOIb30BAHUEM JJO3UMETPA.
N3yuenue noriomieHus 6eTa-4yacTULl AIFOMUHUEM.

Pa3nen 8. DjeMeHTHI ACTPOHOMMU U ACTPOPU3UKHU

Otanbl pa3BUTHSA ACTPOHOMHH. lIpuKIIamHOE M MHPOBO33PEHUYECKOE 3HAYCHHE
acTpoHOMUU. [[pUMEHUMOCTD 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHUS PUPOJIbI KOCMHUYECKUX
00BEKTOB.

Metoabl aCTPOHOMHYECKUX UCClie0BaHU. COBPEMEHHBIE ONITUYECKHUE TEJIECKOIBI,
PaaNoTENEeCKOIbl, BHEaTMOC(EpHAast aCTPOHOMHMUSI.

Bup 38€3nH0r0 HeOa. Co3Be3aus, SpKue 3BE3/IbI, IUIAHEThI, UX BUJIUMOE JIBUKEHUE.

ConHeuHas cucTema.

Counnne. Conmaeunast akTUBHOCTh. MlcTounnk sHeprun CoJHIa U 3BE3.

3BE3BI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTBY». 3BE31bl TJABHOM TMOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIAaBHOW MOCJIENOBATEIBHOCTH. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUM 1 3BOIOIMK COJHIA U 3BE3T. DTambl
JKU3HHU 3BE3]I.

Muteunsiii [TyTe — Hama [Nanaktuka. [Tonoxenue u qeuxenne Cosnia B ['anaktuke.
Tunel ranakTuk. PaguoranakTuky v KBa3apbl. YEpHbIE IBIPBI B SIApaX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa066ma. Pasberanuwe rajaakTHK.
Teopus bonpuioro B3peiBa. PemkToBOE M3TydYEHUE.

Macmrabnas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus
HaOntonenust 3BE3mHOro HebGa HEBOOPYKEHHBIM TJIa30M C  KCIOJIb30BAHHEM
KOMIIBIOTEPHBIX TPUIOKEHUN ISl ONMpENeSICHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3us1 CEBEPHOTO MOTyIIApUs U IPKUE 3BE3IBI.
Habmonenus B Teneckon JIyHbl, MIaHeT, TYMaHHOCTEH U 3BE3THBIX CKOTLJICHUA.

Pu3nvecKuil NPAKTHKYM

CnocoObl u3MepeHus: (PU3MUECKUX BEJIWYHUH C HCMOJb30BAHUEM aHAJOTOBBIX U
U(PPOBBIX HU3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEJIbHBIE MOTPEIIHOCTH HM3MEPEHUM (PU3MUECKUX BEIUYMH.
OneHka rpaHul] NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX HM3MEPEHUM, HMCCIEOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEIIMYMH, MPOBEPKa MPEMIOKCHHBIX TUTIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX
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B TEMaTHMUYECKHUX pasjenax «YUEeHUYECKHIl OSKCIEpUMEHT, JabopaTopHble padoThI,
PaKTUKYM» ).

O0o01marnee nOBTOpeHue

OO6o001meHne U cuctemMaTusalus CoJAep)KaHus pas3fesoB Kypca «MexaHukay,
«MonekynspHas (pu3uka U TEpMOAMHAMUKA», «DJIEKTpoauHaMuka», «Konebanus u
BOJIHBI», «OCHOBBI CIIELUMATBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas ¢uznkay,
«IIeMEHTBI aCTPOHOMUU U aCTPODUZUKI.

Ponb ¢pu3nku 1 aCTpOHOMUN B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLTUAIBHOMN U
THUYECKOH chepax NeATeNbHOCTH YelOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM  Hay4yHOM  KapTMHE  MHpa, 3HAUEHUE  OIHUCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIbBHOM M MPOTHOCTHYECKOW (yHKIMI (uzndeckoin
TEOpUH, POJib PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢uszuku yriyoséHHoro ypoBHd B 11 kmacce ocyuiecTBisieTcs
C Y4E€TOM COJIepKaTENIbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMy MaTeMaTUKU, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnovie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO008 HAYYHO20
no3HanusA: SBICHUE, HAYYHBIN (akT, runoresa, Gpu3nueckas BeIUUMHA, 3aKOH, TEOPHs,
HaAOJIIOJICHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE, MOrPEUIHOCTH
U3MEPEHU, U3MEPUTENbHBIE PUOOPHI, I poBas JadbopaTopusi.

Mamemamuxka: Peumienue cucrembl ypaBHeHul. Tpuronomerpuueckue QpyHKINU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO.
BekTopbl M HMX NPOEKIMH HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOpOB. lIponsBoanble
aneMeHTapHbIX QyHKIMH. [Ipu3Haku nogo0ust TpEyroJbHUKOB, OMPEAeSiCHuEe U0
I0CcKuX (huryp u o0bEMa Te.

Buonozua: >nektpuyeckue sIBJICHUS B )KUBOM NPUPOJIE, KOJIeOaTeTbHbIE JBUKCHHUS
B KMBOM NPUPOAE, SKOJOTMYECKHE PHUCKU MpPU MPOU3BOACTBE HIIEKTPOIHEPTHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKAroLEH Cpeabl, YJIbTPa3ByKOBasl JHArHOCTHKA
B MEJUIIMHE, ONITUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumun: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTypa TBEPABIX TeJ,
MEXaHU3Mbl 00pa30BaHMsI KPUCTATUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpagpusa: marauTHBIE TIOMIOCA 3€MIIM, 3aJI€KW MarHUTHBIX pylh, (HOTOChEMKA
3eMHOM MMOBEPXHOCTH, cercMorpad.

Texnonocua:  TPUMEHEHHWE  IIOCTOSIHHBIX  MAarHuUTOB,  3JIEKTPOMAarHUTOB,
ANEKTpOJABUTATENb SIKOOU, TeHepaTop MEePEMEHHOTO TOKa, MHIYKIIMOHHAS TI€4b, TUHUU
ANIEKTpoIiepeaay, 3JIeKTPOJBUraTelb, pajaap, pPaaIuoNpUEMHHK, TEJIEBU30P, AHTECHHA,
tenedon, CBU-nieup, ynpTpa3ByKoBasi [MarHOCTUKA B TEXHUKE, TPOSKIIMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIYTHUKOBbIE MNPUEMHHKH, sI€pHas
DHEPreTrKa U 3KOJOTMYECKHUE ACTIEKThI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE peE3yJIbTaThl OCBOEHUS y4yeOHOro mnpeamera «Duszukay ITOTKHBI
OTpaxaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJACTBOBATHCS
chOpPMHPOBAHHON BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAITNH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAIUIIHOHHBIM
IEHHOCTSIM POCCUHCKOro 0OIIecTBa, paCHIMPEHUE KU3HEHHOTO ONbITa W OIbITa
JEITEIPHOCTH B IMPOLECCE PEANM3alMU OCHOBHBIX HAIPABJICHUN BOCIUTATEIBHOU
JESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMMO3UIMKA OOY4YAIOUIErocsi Kak AaKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

IIPUHSTHE TPaJIULMOHHBIX 00111e9eI0BEYECKHUX T'YMaHUCTUYECKUX
Y IEMOKPAaTHYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTHM COBMECTHYIO [EITEIBHOCTh B MHTEpPECaX TPaXIAHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeILHOM OpraHu3alluy;

YMEHHUE B3aUMO/JICHCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) MATPHOTHYECKOTO BOCTIUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;
LICHHOCTHOE OTHOLIEHHE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) MYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCIIE
B JIEATEIILHOCTH YUYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:
3CTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYast 3CTETHKY HAyYHOTO TBOPYECTBA,
HPUCYIIEro (pU3NYecKOi HayKe;

5) Tpy10BOro BOCIIMTAHUS

MHTEPEC K pa3iu4HbIM cepaM MpoPecCHOHATbHON NIEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPIATh OCO3HAHHBIM BHIOOp Oyaylen
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TTAHBI;
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TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00JaCTH (PUBUKHU
Ha IPOTSHKEHUN BCEH JKU3HU;

6) IK0JIOrNYecKOro BOCIIUTAHHUS:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOH KYJIbTYpPhI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUITAHUPOBAHKE U OCYIIECTBICHHUE JCHCTBHI B OKPYIKAOIIEH cpe/ie Ha OCHOBE
3HAHMS TeJICH yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;

Pacmmipenue ombITa NesSTEeNbHOCTH 3KOJOTHYECKOW HAINpPaBICHHOCTH HAa OCHOBE
VMCIOINXCSI 3HAHUH 10 (PU3MKE;

7) IeHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAy4YHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBIATH  NPOEKTHYID U HCCJIENOBATENbCKYIO  JIESTEIBbHOCTD
WHIUBUYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIEC NeCTBUS
ba3oBble Jloruyeckune 1eMCTBUSA:

CaMOCTOSTENbHO (OPMYTUPOBATh M aKTyaJIU3UPOBATh MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAENATH LEIU AEATEIbHOCTH, 3a1aBaTh [TAPAMETPBI U KPUTEPUHU UX JOCTHKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS] B PACCMATPUBAEMBIX (PU3NUECKUX
SABJICHUSX;

pa3pabarbiBaTh IUIAH pelIeHUs] TPOoOJeMbl C YYETOM aHaIM3a HUMEIOIIUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH ITOCIIEACTBUN JIEITEIbHOCTH;

KOOPAUHUPOBATH U BBIMOJIHITE pabOTy B YCJIOBHUSX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

BJIQJIETh HAy4YHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TIOHATUAMU M METOJIaMHU
bu3nUecKoil HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATETLCKON W TIPOEKTHOW NeATeIHHOCTH
B o0jacTu (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHCKY
METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO PA3TUYHBIX METOIOB
NO3HaHMS;

BIQJI€Th BHUJAMHU JEATEIBHOCTM IO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, MPeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYaIHsIX,
B TOM YHCJIE€ IPU CO3JaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 33a4y, BbIIBUTaTh
TUIOTE3y €€ pelIeHus, HAXOUTh apTyMEHTHI [Tl I0Ka3aTeIbCTBA CBOMX YTBEPKICHHH,
3a71aBaTh MapaMeTphl U KPUTEPUH PEILICHHUS;

aHAU3UPOBATh IMOJYYECHHBIC B XOJE PEIICHUs 3aJa4yll Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX yCIOBHSIX;

CTaBUTh M  (GOPMyIHpPOBaTh COOCTBEHHbIE 3aJayd B  00pa3oBaTeNbHOM
JeSITETLHOCTH, B TOM YHCJIE IPU U3yUYEeHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

YyMETh TEPEHOCUTh 3HaHUS 10 (U3UKE B  MPAKTUYECKYI0  001acThb
KHU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUrHHAIbHbIE TOAXO0/IbI U PELICHMUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanumeii:

BJIQJICTh HABbIKAMHM MOJy4YeHHUs HMHPOpMALMK  (U3HYECKOTO  COJEpKaHUS
U3 MCTOYHHKOB pAa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBIATh IIOUCK, aHaju3,
CUCTEMATH3allMI0 W MHTEPOPETAluI0 HHPOpMAUU pa3IUYHbIX BUAOB U (Qopm
IIPE/ICTABIICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLIUY;

WCIIONIb30BaTh CpPeACTBa MH(MOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHN
B pCEUICHWH KOTHUTWBHBIX, KOMMYHUKATUBHBIX ¥  OPTaHU3AI[MOHHBIX 33134
c coOmoacHueM TpeOOBaHMK JProHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MpaBOBbIX M O3TUYECKHX HOPM, HOPM HH(OPMAIMOHHOU
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMYHBIX QopMmaTax ¢ y4d€ToMm
Ha3HAuY€HUs HMHPOPMALMM M LIEJIEBOM ayIUTOPHUM, BBIOMpas ONTUMAIbHYIO (opMy
MIPEICTABICHUS U BU3YAIU3aLIUH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBUI:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JAESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CUTYALMA U CMITYaTh KOH(IUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX
CPEIICTB;

NOHMMATb U UCTIOJIb30BaTh MPEUMYILIECTBA KOMAHAHON U MHANBUAYAJIbHOU pabOThI;

BBIOMpATh TEMATUKY U METObI COBMECTHBIX AEHCTBUI C yUETOM OOIINX UHTEPECOB,
Y BO3MOXHOCTEH KaXKJI0T0 YJieHa KOJUIEKTHBA;

MIPUHUMATh L€ COBMECTHOM IESTEIbBHOCTH, OPraHU30BbIBATh U KOOPAHMHUPOBATH
JIEUCTBUS M0 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUN, PACIIPEIEIISITH POJIA C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYK/1aTh Pe3yJbTaThl COBMECTHOI pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHKA KOMAaHIbI B OOLIMii
pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;
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npemiiaraTb HOBBIC IIPOCKTbBI, OLOCHHBATL HWACH C ITIO3UIIMKM  HOBH3HBI,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HA4YUMOCTH,

OCYHICCTBIIATHL ITIOBUTHBHOC CTPATCTHUYICCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyaAIlUAX,
IIPOABIIATE TBOPUCCTBO U B006pa}KeHI/Ie, OBITH WHHUIIMATHUBHBIM.

PerynsitTuBHble yHMBepCaJibHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISITh I103HABATENIbHYIO JI€ATEIBHOCTh B  00JIaCTH
(GU3MKN ¥ aCTPOHOMUH, BBIABIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE
3aJ1a4u;

CaMOCTOSTENIbHO COCTaBIIATh IUJIaH PEUICHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € YYETOM HMEIOMIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYALIHSIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha c€0sl OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHUIO APYIULMU B o0sacTu (U3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KyJIbTYPHBI YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyalllsiIM, BHOCHUTh KOPPEKTHBBHI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIQJIETh HABbIKAMHU MMO3HABATENbHOU pe(IEKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI peICKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
pEelIeHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 UX CHUKECHHUIO;

MPUHUMATH MOTHUBBI U pTYMEHTHI IPYTHX MPHU aHAIHU3€E PEe3yIbTaTOB AEITEIbHOCTH;

OpUHUMATh ce0sl, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHATN3€ PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce HOCTMXKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS MPOrPaMMBbI
1o U3MKE JIs1 YPOBHS CPETHETO 00IIero 00pa3oBaHus y 00y4arOmuXcsi COBEPIICHCTBYETCS
IMOYUOHANLHBIU UHMeNNeKm, TIPEAnoaraouui cOpMUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABJIECHUS PA3BUTHSI COOCTBEHHOW SMOIMOHANIBHOU c(pepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKIIIOYAIONIETO CAaMOKOHTpPOJb, YMEHHE [PUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTD aJalTUPOBATHCS K AMOIIMOHATILHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTh, ObITH OTKPBHITHIM HOBOMY;
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BHYTPEHHE MOTHUBAILIMU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKECHUIO LU H
yCIiexXy, ONTHMHU3M, HWHHUIIMATHUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IIOHMMATh JMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YUYUTBIBATH €T0 MPU OCYIICCTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpaWBaTh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3800 TUTHCS, TIPOSIBIISATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koHiry o0y4uenus B 10 kiacce npeaMeTHbIC pe3yIbTaThl HA YTIyOJIEHHOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

NOHUMATh POJib (PU3UKH B HSKOHOMHYECKOM, TEXHOJOTUYECKOM, IKOJIOTHMUECKOM,
COIIMATILHON W ATUYECKON cepax NesTeIbHOCTH 4YeJIOBEKa, pOjdb U MECTO (U3UKU
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MHUpa,  3HAYEHUE  OMNHUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (QYHKIUN (PU3HUeCKOn
TEOPUU — MEXAHHUKH, MOJICKYJISPHOU (PU3UKKM M TEPMOIUHAMUKH, POJIb (PU3MUECKOM
Teopuu B POPMUPOBAHUU NIPEJICTABICHUN O (U3MUECKON KapTUHE MUPA;

pazinyath YCJIOBUS MPUMEHHUMOCTH Mojelie (Qu3nueckux Tel U MPOLECCOB
(stBIEHU): MHEpLMATbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPJOE TEIO0, MaTepuaIbHas
TOYKAa, PaBHOYCKOPEHHOE [IBIKEHHE, CBOOOJHOE TajeHue, aOCOJIOTHO yIpyras
nedopmaiiusi, abCONMIOTHO YIIPYroe M aOCOJIIOTHO HEYINPYTroe CTOJKHOBEHUS, MOJACIH
rasa, )KUJIKOCTH U TBEPIOTO (KPUCTATUTMYECKOTO) TeJa, UICATbHBIN Ta3, TOUSUHBIHN 3apsi,
OJTHOPOJTHOE AJIEKTPUUECKOE MOJIE;

pazinyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCEOOIIUN XapakTep (QyHIAaMEHTaIbHBIX 3aKOHOB W OrPaHUYEHHOCTH
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAHUYECKHE MPOIECChl U SIBJICHUS, HCIOJB3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBIDKEHUSA, (HOPMYJIbI KMHEMATUKH PaBHOYCKOPEHHOTO JBMKEHUS, MPeoOpa3zoBaHUs
["anuiiest 111 CKOPOCTH U TIEpeMENIeHHs, 3aKOHbI HbI0TOHA, TPUHIIUIT OTHOCUTEILHOCTH
[anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS UMIIyJbCa H
MEXaHUUYECKON SHEPTUH, CBA3b PabOTHI CWIIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUS] TBEPJOTO TeJa), MPU OSTOM HCMOJIb30BATh MaTEMAaTHUYECKOE
BBHIPDOKECHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (HU3UYECKUX 3aKOHOB:
npeobpazoBanuii ["anuiies, BTOporo u Tpethero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBSCHSTH TEIUIOBBIC MPOLIECCHI U SIBJICHUS, UCIIOIb3YsI OCHOBHBIC
nosioxkeHust MKT u 3aKk0HBI MOJIEKYJIIPHOW (PU3MKHU U TEPMOJIMHAMUKY (CBSI3b JABJICHUS
UJCAJBbHOIO Ta3a CO CPEAHENM KUHETUYECKOM SHEpPrued TEIUIOBOrO JBHKECHUS H
KOHIIEHTPAIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNHETHUECKON
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SHEpPruel TEIUIOBOIO JBMXKEHUSI €ro YacTHIl, CBA3b [IaBJICHUS UJEAJBLHOIO rasa
C KOHIICHTPALUEN MOJIEKYJI U €T0 TEMIIEPATypoii, ypaBHEHHE MenaeneeBa—Kitanenpona,
MEPBbIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHUsSI YHEPTUM B TEILIOBBIX Ipolieccax),
P 3TOM HCIIOJIb30BaTh MATEMATUUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHa;

aHAIM3UPOBATh M OOBICHATH DIIEKTPUUECKHE SBJICHHS, HCIOJIb3ySl OCHOBHBIE
MOJIOKEHUST U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsja,
3akoH KyJioHa, MOTEHIIUATIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsl, MIPUHIIMI CYTEePIO3UIUN
ANEKTPUUYECKUX TOJIEH, IIPU 3TOM yKa3bIBasi YCIOBHS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKK€ NPAKTUYECKH BAXKHBIC COOTHOLICHWS: 3aKOHbI OMa [ ydacTKa LENu W
JUISL 3aMKHYTOM 3JeKTpudeckoil 1emnu, 3akoH J[xoyns—Jlenma, mpaBuia Kupxroda,
3aKkoHbl Dapajes AJisl JIEKTPOJIN3a);

ONMUCHIBaTh  (PU3UYECKHE TIPOIECChl W  SBJICHUSA, MCIOJIb3YS  BEIUYUHBI:
NepeMeIeHre, CKOPOCTh, YCKOPEHHUE, UMIYJIbC Teda U CHUCTEMbI TeJ, CHUJIa, MOMEHT
CUJIbl, JAaBJCHUE, IMOTCHIHWAIbHAs JHEPTUsl, KUHETUYECKAas DSHEPrus, MEXaHW4EeCKas
9HEprus, paboTa CHJIbL, IIEHTPOCTPEMHUTEIILHOE YCKOpPEHHWE, CHUJia TSDKECTH, CHIIa
YIPYTrOCTH, CUJia TPEHUSI, MOIIIHOCTb, YHEPTHS B3aUMOJICUCTBUS Tella ¢ 3eMii€il BOIM3HU
e€ MOBEPXHOCTH, SHEPrusi ymnpyrou nepopmariu MOpPY>KUHBI, KOJIUYECTBO TEIUIOTHI,
abCoJIOTHasg TeMmIlepaTypa Teja, padoTa B TEPMOJIMHAMHKE, BHYTPEHHSS HHEpPrus
UJICATBHOTO OJHOATOMHOTO Ta3a, padoTa MJIeaJbHOTO T'a3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3nyxa, KIIJI wuaeanpHOro  TEIUIOBOIO  JIBUTATENsS;  AJCKTPUYECKOE  TOJIE,
HaMPsHKEHHOCTh JIEKTPUYECKOTO TOJIs, HANMPSKEHHOCTh MOJIsi TOYEHYHOTO 3apsija Wiu
3apsHKEHHOTO 1Iapa B BAKyyME U B TUAJICKTPUKE, MTOTEHIIAAI DJIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHUMANIOB, 3JEKTPOABUKYIIAsl CHJIA, CHJIA TOKA, HAMPSKEHHE, MOIIHOCTh
TOKa, JIEKTpUUECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTHUBJICHUE yYacTKa LENu
C TMOCIENOBAaTEIbHBIM W MAapajuleIbHBIM COEJUHEHHEM PE3UCTOPOB, DHEPTHS
AIEKTPUYECKOTO TOJIsI KOHJAECHCATOPa;

OOBSICHATH OCOOCHHOCTH TMpPOTEKaHUs (UBUYECKUX SIBICHHUM: MEXaHUYECKOe
JIBI>KEHUE, TEIJIOBOE JIBM)KEHUE YaCTHI] BEILIECTBA, TETJIOBOE PaBHOBECHE, OPOYHOBCKOE
nBwkeHue, auddys3us, ucrnapeHue, KUIEHUE U KOHJCHCAIlWs, IUIaBJICHUE W
KpUCTAILTH3AIMA, HaIpPaBJICHHOCTh TEIUIONEepeaayH, ANEKTpU3aLU TeT,
AKBUIIOTEHIIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOT'O MPOBOJIHUKA;

MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEIUYUHBI OT JPYyTroin
C HCIOJIb30BAHUEM TPSMBIX HM3MEPEHUM, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcupoBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3NYECKUX BEJIUYUH B BUJIEC
rpaduKoB ¢ y4€TOM aOCOJIFOTHBIX TOTPEIIHOCTEH W3MEpPEHUM, JejaTh BBIBOBI
MO pe3yJibTaTaM UCCIICIOBAHMUS;

IPOBOJIUTh KOCBEHHBIE M3MEpeHUs (U3UYECKUX BEJIMYUH, MPU ATOM BLIOUpPATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHWBAaTh aOCOJIOTHBIE W OTHOCUTEIHHBIC
MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA;
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OPOBOJUTH ONBITBI 10 MPOBEPKE MPENJIOKEHHOW TUIOTE3bl: IIJIaHUPOBATh
HKCIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIN3UPOBATh MOJYyUYEHHbIE
pEe3yNbTaThl U JEJIaTh BBIBOJL O CTATyCE IMPEI0KEHHON THIIOTE3HI;

co0roAaTh mpasuiia 0€30MacHOr0 TpyJa MPH MPOBEAECHNUN UCCIIEOBAHUN B paMKax
y4eOHOTO HKCHEPUMEHTA, MPAKTUKyMa U Y4YeOHO-HCCIEA0BaTENbCKOM M IMPOEKTHOM
NESATEIIBHOCTH € HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemars pacy€THbIE 3aJaud C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (U3NYECKOU
MOJIEJIbIO: HA OCHOBAHUU aHAJIN3a yCJIOBUS 00OCHOBBIBATh BBIOOP (PM3NUYECKON MOENH,
OTBEYAIOLIE TpeOOBaHUAM 3a/1au, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
NOCTyNaThl (PU3MUECKUX TEOPUM MpPH HCIOJIB30BAHUM MAaTEMAaTHUYECKUX METO/I0B
peumieHuss 3a1ad, IPOBOAMTH pacyéTbl HAa OCHOBAaHUMM UMEHIOIIHUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IBI PELIEHUS C YUETOM ITOITYYEHHBIX
pEe3yIbTaTOB;

pelaTth KauecTBEHHbIE 3a/laud, TPeOyIOIIUEe NPUMEHEHUs 3HAHUM W3 PpPa3HbIX
pasnenoB Kypca (U3MKM, a TaKKe MHTErpaludy 3HaHUM U3 JpYruxX HpPeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAUBAaTh JIOTMYECKYIO LEMOYKY PacCCyKICHUN
C OIIOPOi Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

UCIOJb30BaTh TEOPETUUECKUE 3HAHUA JJIS OOBSICHEHHS OCHOBHBIX IMPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTUUYECKHX
IIPOLIECCOB;

OPUBOJUTH NMPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHUE POLIECCOB OKPYIKAIOILIETO MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOW C (PU3MYECKUMHM MPOLECCaMHU, C MO3HUILMMA
HKOJIOTMYECKON 0€30MacHOCTH, IPEICTABIEHUI O pallMOHAIBHOM ITPUPOAOIOIB30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHNUU JOCTUKEHUI HAYKH U TEXHOJIOTUH JJIs JAJIbHEUILIErO
Pa3BUTHS YEJIOBEUECKOT0 OOIIECTRA;

MPUMEHATh pa3IUyHble CcrocoObl paboTel ¢ uH(poOpManuendn QU3NYECKOTO
COJIEpKaHMUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTMM JUIsl TOUCKA,
nepepaboTKM UM TPEeAbABICHHUS Y4YeOHOM U HAYYHO-HOMYJISIPHOW HH(POPMALINH,
CTPYKTYPUPOBAHMSI W MHTEpIpETaud HHPOpMalMM, TMOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJy4aeMyt0 UH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHaJIN3a UCTOYHUKA
uH(popmanuu;

OPOSBIISITH OPraHU3ALMOHHBIE U TIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
NpUOOPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBIMTOJHEHHUS MPOEKTHBIX M Yy4eOHO-
HCCIIeIOBATENbCKUX paloT;

paboTaTh B rpyIIe ¢ UCIIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX POJICH, MJIaHUPOBAThH
paboTy Ipynmbl, PalMOHAIBHO PACHPENEATh ACATENbHOCTh B HECTAHAAPTHBIX
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CUTyalUsiX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXJ0I0 U3 yYAaCTHUKOB IPYIIIbl B PEILICHUE
paccMaTpuBaeMoM MPOOJIEMBbI;

NpOSBIATH MOTHBALMI0O K Oyaymieil  mpodeccCHOHaNbHOM — ACSTENbHOCTH
0 CHIEUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPO(UIIS.

K xonity o0yuenus B 11 kiacce npeaMeTHbIC pE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpa)kaTh C(HOPMUPOBAHHOCTh y O0YYaIOIMXCSl YMEHUN:

MIOHUMATh POJIb (PU3UKK B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COIMAIBHON H
THUYECKON cepax NeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKHM B COBPEMEHHOM
HAay4YHOM KapTHUHE MHPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTU YEJIOBEKA U
JanbHeNIem HAyYHO-TEXHUYECKOM pa3BUTHH, 3HAYCHHE OnMCaTeNbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM M MPOTHOCTHYECKOW (yHKIMI (puznyeckoin
TEOPUH — DIIEKTPOJUHAMUKH, CHEUUAIBbHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poab GU3NUECKOW TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3HMUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIICHUN O MPUPOJIE;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeNell (PU3MYECKUX Tel M IPOLIECCOB
(sABHEHUIT): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaTeMAaTUYECKH MAasTHUK, WIACANbHBIA MPYKUHHBIN
MasTHUK, TapMOHUYECKUE BOJHBI, UCANbHBIA KOJEOATEIbHBI KOHTYp, TOHKAS JIMH3A,
MoJiesiel aToMa, aTOMHOTIO si/Ipa U KBAaHTOBOM MOJIENU CBETA;

pazinyuath yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMATh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE€ TIOJIO)KEHHMSI M 3aKOHBl 3JIEKTPOJMHAMHUKM U CHEHHAIbHOW TEOopUu
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsijia, cuia Ammepa, cuia
JlopeHnia, 3akOH 3JIGKTPOMarHUTHOM WHAyKIUM, mpaBwio Jlenma, cBsa3p OJIC
CAaMOMHIYKIIMH B JIEMEHTE 3JIEKTPUUYECKOM LEMU CO CKOPOCThIO M3MEHEHHUSI CUIIbI TOKa,
MOCTYJIaThl CIIEHUATILHON TEOPUU OTHOCUTEIBHOCTH DHUHIITEIHA);

aHAIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOLIECCHl M SBJICHUS, HCIOJIb3YS
MOJIOKEHUS! KBAHTOBOM (pu3uKM (ypaBHeHUE DiHIITEeHA 11s poTroaddekTa, mepBolil U
BTOpOM mocTynaTel bopa, mpuHIMI coOoTHOLIEHUs HeomnpenenéHHocteit I'eiizendepra,
3aKOHBI COXPAHEHUs 3apsAI0BOr0 U MacCOBOI'O YUCEN U SHEPTUHU B SJAEPHBIX PEAKIUSX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

ONMKCHIBATh  (PUBMYECKHE TPOLECChl M  SBJICHUS, UCIHOJIb3Ys  BEIUYMHBIL:
HaMpsHKEHHOCTh  DJIEKTPUYECKOTO  MOJIS, MOTEHIMAT 3JEKTPOCTATHYECKOro  TMOJIs,
Pa3HOCTh MOTEHUHUAJIOB, JJIEKTPOJABWKYINAS CHUIA, HWHAYKIUS MAarHUTHOTO IIOJS,
MarHUTHBIM TOTOK, cwia AMIMepa, HWHAYKTUBHOCTb, JJIEKTPOJABIKYIIAS —CHIIA
CaMOMHAYKIIMM, SHEPrUsi MAarHUTHOTO TOJIsi MPOBOJHHUKA C TOKOM, PENSTUBUCTCKUUN
UMITYJIbC, TIOJIHASL DHEPrUsl, SHEPTUsl MOKOS CBOOOJHON YACTHIIbl, SHEPTUS U MMILYJbC
(oTOHA, MaCCOBOE YUCIIO U 3aps] siApa, SHEPTUS CBSI3U s/1pa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUS (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHYKIUS, CAMOUHIYKIIUSI, pE30HAHC, UHTEpPEPEHIIUS BOJIH, AUpaKius, AUCTEPCHUs,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, (oroarnekrpuueckuit radpdexrt (hororddexr), annda-
u Oera-pacmajbl g1ep, raMma-u3aydeHue sjaep, pu3nyeckre IpUHIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Jlazepa;

ONPENEIIATh HAPABIECHNE UHAYKINA MATHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300paK€HUE, CO37aBacMOE€ IUIOCKAM 3€pKajioM, TOHKOW JIMH30H, M
pPacCUUTHIBATH €T0 XapaKTEPUCTUKY;

MIPUMEHSTh OCHOBOTIOJIATAIOINE ACTPOHOMUYECKUE TOHSTHS, TEOPUU U 3aKOHBI
JUIs. aHaliv3a U OOBSICHEHUS (PU3MYECKUX MPOIECCOB, MPOUCXOIANIUX B 3BE3MAX,
B 3BE3/THBIX CUCTEMAX, B MEXKTAJTAKTUUECKOM cpefie; ABUKEHNS HEOSCHBIX T, SBOJIOLNU
3BE31 M Beenennoi;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUUH C UCIIOJIBb30BAaHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYyYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C Y4YETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH HW3MEPEeHHM, JeNlaTh BBIBOJALI MO  pe3yjbTaTam
UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpEHUsl (HU3MYECKUX BEIUYWH, MPU STOM BBIOMPATh
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIICHUBATh aOCOJIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

OPOBOJMUTH ONBITBI MO MPOBEPKE MPEAJIOKEHHOW TUIOTE3bl: IUJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAJTU3UPOBATH MOTyUYCHHBIC
pEe3yJbTaThl U AeNaTh BEIBOJ O CTATYCE MPEIJI0KEHHON THIIOTE3bI;

ONUCBHIBATh METO/IbI MIOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

co0JiroAaTh MpaBuiia 0€30MacHOr0 TPyAa MPHU MPOBEJCHUN UCCIIEIOBAHHUI B paMKax
y4eOHOr0 HJKCIEePUMEHTa, MPAKTUKyMa U Yy4EOHO-UCCIIEIOBATEILCKON M MPOEKTHOM
JEATeIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPaTOPHOTO
o0opyIoBaHUS;

pemath pacuy€THBIC 3a7a4M C SBHO 3aJaHHON M HESBHO 3aJlaHHOW (DU3WUYECKOM
MOJIEIIBIO: HA OCHOBAHUH aHAIN3a YCIOBUS BRIOUPATh (DU3NUIECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBaHMIM 3a7a4M, IPUMEHATHh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTA W TIOCTYJIAThl
bU3MYEeCKUX TEOpUil TIPHU HCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pEUIeHUs 3ajad,
MPOBOAUTH PACUEThl HA OCHOBAaHUU UMEIOIIUXCS JAHHBIX, AHAIM3UPOBATh PE3YJIbTATHI U
KOPPEKTHUPOBATH METO/bI PEUIEHUS C YUYETOM IMOIYUYEHHBIX PE3YyJIbTaTOB;

permaTh KauyeCTBEHHbBIE 3a/aud, TPeOyrolue MNPUMEHEHUS 3HAHWW W3 Pa3HbIX
paszenoB Kypca (U3MKH, a TaKkKe WHTErpallMi 3HAHWK W3 JAPYrUX NPEeIMETOB
€CTECTBEHHO-HAYYHOI'O0 I1IMKJa: BBICTPAUBATh JIOTHYECKYIO LEMOYKY PACCYKJICHHIM
C OTOPOM HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSICHEHHS OCHOBHBIX TMPUHIIMIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB MU TEXHOJOTUYECKUX
IIPOLIECCOB;
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OPUBOJUTH MPUMEPHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOBB pa3BUTHE HAYKH, B OOBSCHEHHUE MTPOLIECCOB
OKpPY’KaloIllero MUpa, B Pa3BUTHE TEXHUKUHU TEXHOJIOTUI;

aHAJIM3UPOBaTh U OIICHUBATh TMOCJIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOW JEATEIHHOCTH YENIOBEKa, CBA3aHHOM C
(u3NYECKUMU TIPOLIECCAMU, C TO3ULMNA IKOJOTUYECKON 0€30MaCHOCTH, MPEACTABICHUN O pallMOHAIBLHOM MPUPOIOIOIb30BAHNH, &
TaK)K€ Pa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUI HAYKHU U TEXHOJIOTHI ISl JAIbHEUILIErOpa3BUTHUS YEIIOBEYECKOr0 00IIECTBA;

OPUMEHATh Pa3IMyYHbIe CIOCOOBI PabOTHI ¢ MH(pOpManMend (U3NUECKOTO COJAEp)KaHUS C HCIOJB30BAHUEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOIHM, IPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH AJIs [TOUCKA, IepepaboTKu
U NMPEIbSABICHUS YUeOHOM U HAYYHO-NIOMYJISIPHOM MH(POPMALIMK, CTPYKTYPUPOBAHUS U MHTEPHpPETalnd MH(OPMAIUH, [TOTYyYEHHOM
U3 Pa3IMYHbIX HCTOYHUKOB, KpUTHUECKH aHATU3UPOBAThH NOJyYyaeMyr0 HHPOPMAIUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOILMXCS 3HAHUM, TAK U HA OCHOBE aHAJIN3a HCTOYHUKAaWH(pOpMalnu;

OpPOSIBISATh OPraHU3AllMOHHBIE W TO3HABATEJIbHbIE YMEHUS CaMOCTOSITENIbHOTO MPUOOpPETEeHMs] HOBBIX 3HAHWUW B Ipoliecce
BBIIIOJIHEHUS POEKTHBIX U Y4eOHO- UCCIIEIOBATENBCKUX padoT;

paboTatb B TpyHmne ¢ MCHOJHEHUEM PAa3jIMYHbIX COLUMAIBHBIX pOJIEH, IUIAHHUPOBATH padOTy TpPYMNIbl, PalUOHAIBHO
pacnpenenaTh IeATEIbHOCTh B HECTAHAAPTHBIX CUTYALHMsX, aJ€KBATHO OLEHMBATh BKJIAJ KaXXIOrO0 W3 YYaCTHUKOB TPYIIIbI B
pElLIeHNEe pPacCMaTPUBAEMON TPOOIIEMBI;

OpOSIBISATh  MOTHBALMI0 K Oyaymed  npodecCHOHANBbHOW — JESATENIbHOCTHUIIO CHEHMATBHOCTAM (PU3UKO-TEXHUYECKOTO
npodus.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
Ne A37CIIOB 1 TeM KommuectBo TTpOrpaMMHOE COTEPRAHHE OCHOBHEIE BUEI JIEITEIILHOCTH
/m 26 Oro mpeaMera Hacos Pomp P 00yJaroIXxCsl
y4eOHOTr0 NpeIMET

Paszges 1. HayuHnblit MeTOX MO3HAHMS NPUPOBI
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11

Hayunsiit meton
IIO3HAHUS IIPUPOJIBI

®dusznka — pyHAaMEHTAIbHAS HAyKa

o mpupoze. Hayunsiit MeTos mo3HaHus
Y METOJIbI UCCIICTOBAHUS (PU3NUECKIX
SIBJICHUU.

DKCIEPUMEHT U TEOpUs B MPOIECCce
mo3HaHus puposl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Crnioco6bl u3mMepenus GU3nIecKux
BEJTUYHH (aHAJIOTOBBIC U ITU(POBBIC
U3MEpUTETbHBIE PUOOPHI,

KOMIIBIOTCPHBIC JATYUKOBBIC CI/ICTeMLI).

[TorpemHocTn U3MepeHU PU3MUECKUX
BEJIMYMH (a0COIIOTHAS U
OTHOCHUTEJIbHA).

MonenupoBanue GU3NIECKUX SBJICHUM
U TIPOIIECCOB (MaTepuaibHas TOYKa,
a0COJIFOTHO TBEPIOE TEJIO, UcaNbHas
KUJIKOCTb, UJICATbHBIN I'a3, TOUCUHBIN
3apsin). ' unoreza. @u3nyecKuii 3aK0H,

YyacTtue B IUCKyCCUU O POJIU
¢uznueckoil Teopun B GOpMHUPOBAHUU
MPEICTABICHUN O (PU3NIECKOM KapTHHE
MUpa, MECTe (PU3NIECKON KapTUHBI
MUpa B 0011EM psAJTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI
O IIPUPOJE.

N3ydeHne NOHATUIA «TUIIOTE3a»,
«(pusndeckuii 3aKkon», «puzndeckas
TEOPHUSD.

PaccMmoTpenue rpanui] IpUuMEHUMOCTH
(bu3NYECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUI (PU3UYECKHUX
BEJIMYUH MPU [TOMOIIY aHAJOTOBBIX U
HU(POBBIX U3MEPUTETBHBIX TPUOOPOB,
HaIpuMep, IMPU U3MEPEHUU CUIIBI TOKA U
HaIPSDKEHUS B LIENU NOCTOSHHOIO TOKa
MIPY MOMOIIH AHAJIOTOBBIX U U(POBBIX
U3MEPUTETBHBIX TPUOOPOB.
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TPaHUILbl €r0 MPUMEHUMOCTH.
dusnyecKas TEOpUs.

Ponb 1 MecTo pusuku B popMUpOBaHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA,
B IIPAKTHUYECKOM JAESATEIbHOCTH JOEH

OcBoeHne crioco00B OLIEHKH
IIOIPEIIHOCTEN H3MEPEHHM.

OcBoeHHE OCHOBHBIX MPUEMOB PaOOTHI
¢ mudpoBoii 1abopaTopuelt Mo Gu3HKe,
HAIpUMep, MPH U3MEPEHUU (PUZNIECKUX
BEJIMYUH TIPH MTOMOIITH KOMITBIOTEPHBIX
JATYNKOB

Hroro mo pazaemy 6
Pa3zgen 2. Mexanuka
2.1 | Kunemaruka 10 MeXxaHU4EeCKOE IBUKECHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUI

OTHOCHUTEIBHOCT MEXaHUUYECKOTO
nerkeHus. Cucrema oTcyeTa.

[Ipsimas u oOpaTHast 3a1a4M MEXaHUKHU.
Pannyc-BexkTop MaTepuasbHON TOUKH,
€ro MPOEKIIMU Ha OCU CUCTEMBI
KoopauHat. TpaekTtopusi.
[Tepemernienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb) U
YCKOPEHUE MATEPUATILHONW TOUKH, UX
IIPOEKLIMM HA OCU CUCTEMBI KOOPAUHAT.
CrnoxxeHue nepeMeIeHni U CI0KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE
IIPSIMOJIMHENHOE IBUKEHHUE.
3aBUCUMOCTbH KOOPANHAT, CKOPOCTH,
YCKOPEHUS U ITyTU MaTepUaJIbHON TOUYKU
OT BPEMEHH U UX TpaduKu.

MTHOBEHHOM CKOPOCTU U YCKOPEHHUS
TeJa, B TOM YHCJIC YCKOPEHUS
CBOOOIHOTO MaJIeHUs, IPOBE/ICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3NYSCKUMHU BeJIMUMHAMU (T TH

OT BPEMEHU MPU PABHOYCKOPEHHOM
JBMOKCHUH, TIEpHO/Ia 00paIeHus
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTPOB) U OTBITOB 10 IPOBEPKE
MPEITOKEHHON TUIIOTE3BI

MIPU U3YUYEHUU PABHOYCKOPEHHOTO
MPAMOJIMHEHHOTO ABUKCHUS, TBHYKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBYDKCHUS TeJla TI0 OKPYKHOCTH

C OCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO.
OnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEMN
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CBobOoHOE TazieHne. Y CKOpeHue
cBOOOAHOTrO majieHus. /BrkeHue tena,
OpOILIEHHOTO MO/ YITIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHMS MaTEPUAIBHON TOUKH

OT BPEMEHH U UX IpaduKH.
Kpusonunennoe nsmxenue. /[pmxkenune
MaTepUAIBHON TOYKH IO OKPY>KHOCTH.
VYrnoBas u JInHEHas CKOpoCTh. llepuon
¥ 4yacToTa oOpalleHusl.
enTpocTpemuTenbHOE (HOPMAIBLHOE),
KacaTellbHOE (TaHI€HUUAJIBbHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTponcTBa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETIHBIE, [IECTepEHYATHIE U PEMEHHBIE
nepeaayu, CKOPOCTHbIC TUPTHI

U3MepeHU PU3NUECKUX BEIMYUH.
OueHka rpaHmIl MOrPEeIIHOCTEMN.
N3yuenue Moieau CuCTeMbl OTCUETA,
CpPaBHEHME IyTEU, TPACKTOPHH,
CKOPOCTEHN JBUKEHUS OJTHOTO U TOTO ke
TeJa B pa3HbIX CUCTEMaX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
HCCJICIOBAHUS ABVKCHUH.
PaccMmoTpenue nmpeaenbHoro nepexoua
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JBHKEHUU C UCIIOJIB30BAaHUEM
MEXaHU3MOB, H3y4YECHUE
npeoOpa3oBaHus YIIO0BONH CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUsI CKOPOCTH

IIPU IBH>KEHHH 110 OKPYKHOCTH.
Pemenune pacuéTHpIX 3a71a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEIBIO C
UCITIO0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMyn KHHEMATHKH.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOYIOIUX MPUMEHEHUS 3HAaHU I

10 KHHEMATHUKe.

OObsicHEHUE YyCTPOMCTBA U TPUHIUTIA
JEUCTBUSI CIIUJIOMETPA, EMHBIX,
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niecTepEHYaThIX U pEMEHHBIX NIepeiay,
CKOPOCTHBIX JTU(TOB.

OObsicHEHUE IBMKCHHS CHAPSIIOB.
OnpeneneHue yclioBUil NPUMEHUMOCTH
Mojiesnieil PU3NUECKHX Tel U MPOLIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPEHHOE JIBHXKCHUE,
cBOOO/IHOE MaJICHUE.

Brinonxnenne yuyeOHbIX 3a1aHU

Ha aHAJIN3 MEXaHUYECKUX MPOIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX IMOJIOKEHUI U 3aKOHOB
KHHEMATHKW: OTHOCHTEILHOCTh
MEXaHUYECKOTO JIBIKECHUS, (DOPMYJIBI
KHHEMaTHUKHA PaBHOYCKOPEHHOTO
JBUKEHUS, TpeoOpa3zoBanus ["anunes
JUJISl CKOPOCTH Y TIEPEMEILICHHS.
Ucnons3zoBanue I T-texnonoruii

pu padoTe C TOMOJHUTEITLHBIMHU
MCTOYHUKAMU WH(OPMAITUH TI0 TEME,
MX KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepunaibHble CUCTEMBI OTCUETA.

[TpuHoun oTHOcUTENbHOCTH [ anues.

HeunnepunanpHbie cucTeMbI OTCYETA
(ompeneneHue, IpUMepHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJEHUCTBYIOIIEH CUIT U
K03 dulLIeHTa TPEHUS CKOJTBKEHUS,
IIPOBEICHUE HCCIIEOBAHUS
3aBUCUMOCTEHN (PU3NYECKUX BEIUUNH
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Macca tena. Cuia. [IpuHuun
CYIEPIIO3ULINU CHUJL.

Bropoini 3akon Herotona

JUIS. MATEPUATIBHOM TOUYKH.

Tperuit 3akoH HproTOHA 11714
MaTepUAIbHBIX TOUECK.

3aKOH BCEMUPHOTO TSITOTEHHS.
DKBHUBAJIEHTHOCTh T'PaBUTALIMOHHON U
WHEPTHON MaCCBI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOOJTHOTO MaJICHUS OT BBHICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBroKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kerepa.

[IepBas kocMHuU€eCKasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH [ 'yka. Bec Tena.
Bec Tena, 1BHKyIIETOCS ¢ YCKOPEHUEM.
Cuna tpenns. Cyxoe tpenune. Cuna
TPEHUS CKOJILXCHUS U CUJIA TPEHUS
nokos. Koagdumuent tpenus. Crna
CONPOTHUBJICHUS MIPU IBUKEHUHU TETa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCUMOCTh
OT CKOPOCTH OTHOCUTEIIBHOTO
JBHKCHUSL.

JaBnenue. [ ' nppocraruueckoe
napienue. Cuna Apxumena.
TexHuyeckue ycTponucTaa

(cun ynpyroctu, BO3HUKAIOUIUX

B IIPY>KUHE U PE3MHOBOM 00paslie,

OT uX JAedopMaliK) U OIBITOB

10 IPOBEPKE MPEJIOKEHHOMN TUIOTE3bI
IIpY U3yYEeHUU JIBUXKEHUS OpycKa

M0 HAaKJIOHHOM TUIOCKOCTH, ABMYKCHUS
CUCTEMBI CBSI3aHHBIX Tell, Ie(popMaliuu
TeN.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOIPEUIHOCTEN
U3MEpeHU (PU3NIECKUX BEIUYHUH.
OneHka rpaHul HOrPEIIHOCTEN.
HccnenoBanue IBUKEHHUS CUCTEMBI TET,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JBMKCHHSI TPy3a Ha BAJTy C TPCHHUEM.
HabGnronenue nBrmxkeHus Tel

B MHEPITMATBHBIX U HEMHEPIIHATBHBIX
CUCTEMAax OTCYETA, HAIIpUMEDP, KAYCHUS
JBYX IIWJIMHPOB WK IIAPOB Pa3HOM
MacChI C OJJMHAKOBBIM YCKOPEHHUEM
OTHOCUTEJILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCYETA.

N3ydenne eHTpoOeKHBIX MEXaHU3MOB.
CpaBHeHHE CUJI TPEHHS TTOKOSI, KAaUeHUs
U CKOJIBKCHHUSI.
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Y TEXHOJIOTMYECKHE ITPOLIECCHI: Pemenne pacu€THbIX 3a1a4 C SIBHO
NOAIIMITHUKY, IBUKCHUE 3a1aHHOM U HEABHO 3aJaHHOM
HCKYCCTBEHHBIX CITyTHUKOB (bu3n4EeCcKOil MOAEIBIO

C UCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT KHHEMATUKHU U JTUHAMUKHU.
Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHEHUS 3HAHUN

110 KUHEMAaTUKE U IMHAMUKE.
OObsicHEHUE YCTPOMCTBA U IPUHITUTIA
JEHCTBHSI TIOIITUITHUKOB.

OObsicHEHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Ornpenenenue yclioBHil IPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U MPOIIECCOB
(s1B7IEHMI): MHEpLIMATIbHASL CUCTEMA
OTCYETa, MaTepualbHas TOYKa,
abcomoTHO ynpyras nedopmarusi.
Brimonnenne yueOHbIX 3a1aHUI

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUN U 3aKOHOB
JIMHAMUKU: TpHu 3akoHa HeroTOHA,
MIPUHIIAI OTHOCUTEILHOCTH [ anues,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Paborta B rpynmnax npu o0CyXaeHUU
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(mampumep, 1o Teme «JIBrkenue

B IIPUPOJIEY)
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2.3

Cratuka TBEPIAOTO
TeIa

AOCOIIOTHO TBEPIOE TENO.
[ToctynaTenbHOE U BpalllaTeIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CUJIBI OTHOCUTEIIBHO OCH BPAlICHUS.
IImego cumbl. CnoxkeHue Cuil,
MIPUWIOKEHHBIX K TBEPIOMY TEITy.
LlenTp TsKECTH TETA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcToiunBoe, HEyCTOMYUBOE,
0e3pa3InyHOe PaBHOBECHUE.
TexHuueckue yCcTpoucTsa u
TE€XHOJIOTUYECKHUE IMTPOLECCHI:
KPOHILTEWH, CTPOUTENBHBIN KPaH,
pemeéryaTbie KOHCTPYKIHUH

IIpoBeneHne uccienoBaHus yCiaoBUM
paBHOBeCHA TBEPAOTO TENA, UMEIOILIETO
OCb BpAILIEHUS; KOHCTPYUPOBAHUE
KPOHILUTEWHOB U PACUYET CHUII YIIPYTOCTH;
M3YUYCHHE YCTOMYMBOCTH TBEPAOTO TENA,
MMEIOUIETO IIOIIA/lb OTIOPHI.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3NYECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ1 CTaTHKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHEHUSI 3HAaHU N

10 CTaTHKE.

OObsicHEeHUE YCTPONUCTBA U MIPUHITUTIOB
JICVCTBHS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peméTyaTbiX KOHCTPYKIUH.
Onpenenenue ycaoBUil TPUMEHUMOCTH
Mojenel (GU3NIECKUX TeJl: aOCOFOTHO
TBEPIOE TEIO.

Brinonnenue yuyeOHbIX 3a1aHHIM

Ha aHaJIN3 MEXaHMYECKUX MPOIIECCOB
(sBNIEHMI) C UCTOJB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
CTaTUKU: yCIIOBUS PaBHOBECHUS TBEPAOTO
Tena
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2.4

3aKOHBI COXpaHCHUA B
MCXaHHKE

10

Nmnynec maTepuanbHOM TOUYKH,
CHUCTEMBI MaTepUaIbHbIX TOYEK. LIeHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK.
TeopeMa 0 IBM>KEHHUH LIEHTPA Macc.
NmMnynibe cUilbl 1 U3MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHs UMITYJIbCa.
PeakTuBHOE IBHKEHUE.

MoMeHT umnyJibca MaTepuaIbHON
ToukU. [IpeacraBienre o COXxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX
TOJISIX.

Pabora cuibsl Ha MaJIOM U HA KOHEYHOM
nepeMerieHud. ['padudeckoe
npeACTaBiIeHUE PabOThI CUJIBI.
MoHOCTh CUJIBI.

Kunernueckas sHEpruss MaTepuanbHON
TO4KH. Teopema 006 U3MECHEHUHN
KUHETHYECKOW SJHEPTUU MaTEPUAIIBHON
TOYKH.

[ToreHnMabHBIC U HEMOTEHIIUAILHBIC
cunbl. [loTeHIIManbHas SHEPrusl.
[ToreHumanbHas SHEPTUS YIIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[ToreHumanbHast 3HEPrUs TEIa

B OJIHOPOJIHOM IPaBUTALIMIOHHOM IIOJIE.
[ToreHunanbHast SHEPruUs Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
UMITyJIbCa TeJla, KHHETUYECKON U
MOTEHIIMAIbHON YHEPTUU Tea,
MOIITHOCTH CHUJIbI, IPOBEJACHUE OMBITOB
IO MPOBEPKE MPEIIOKEHHON TUTIOTE3bI
MIPU U3YUYECHUH PABHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBUXKEHUS U
B3aMMO/JICHCTBUS TEI.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHU PU3NIECKUX BEIUYHUH.
OneHka rpaHul HOTPEIIHOCTEN.
[IpoBeneHne 3KCIIEpUMEHTa MO
CpPaBHEHUIO U3MEHEHUSI UMITYyJIbCa TeJla
C UMITYJIbCOM CHUJIbI, '3MEHEHUS
MOTEHIIUAIBHOU SHEPTUU MIPY>KUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanne cCOXpaHEHUs UMITYJIbCA
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUs YIHEPTUU TIPU CBOOOTHOM
MaJICHUH.

Omnpenenenue paboThl CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKIIOHHOMN
MJIOCKOCTH.

Hab6nronenue u o0bsacHeHHE
PEaKTUBHOIO JIBU)KCHUS.

Pemienue pacu€THbIX 3a71a4 € SIBHO
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B T'PABUTALMOHHOM I10JI€ OJJTHOPOAHOTO
mapa (BHyTpH U BHE 1Iapa).

Bropas kocmuueckas CKOpOCTb.

TpeTps KOCMHYECKast CKOPOCTb.

CBsi3b pabOThI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKON IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHHUSI
MEXaHUYECKON YHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHnue bepHyiun 11 uaeanbHOU
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHuueckue yCTporucTBa 1
TEXHOJIOTUYECKHUE MPOLECCHI: JBUKECHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
buznyecKoil MOAeNbIo

C HUCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
U GOpMyIT MEXaHUKH.

Penienne kauecTBEHHBIX 3324,
TPeOYIOMUX MPUMECHECHHS 3HAHU I

10 MEXaHUKE.

OO0BsicCHEHUE PUHITUTIOB ICUCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETA, TUPOCKOIIA.

OObsicHEHUE IBUKEHUS PAKET,
(GUrypHOTO KaTaHHs HA KOHbKaX.
Onpenenenue yCnoBUil MPUMEHUMOCTH
Moienel (U3NYECKUX T U MIPOIIECCOB
(stB7IEHMIT): aOCONIOTHO YIIPYTOE U
a0COJIFOTHO HEYTIPYTO€ CTOJIKHOBEHMUSI.
Brimonnenne yueOHbIX 3a1aHUi

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUUECKOM
DHEPTUH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYECKON SHEPTrUn
Tena.

Ucnons3oBanue | T-TexHomoruit npu
paboTe C TOMOTHUTEILHBIMU
MCTOYHUKAMU WH(OPMAITUH 110 TEME,
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MX KPUTUYECKUH aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Pa3nen 3. MoJiekyasipHas Gu3uKa U TEPMOJIMHAMMKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOHN
TEOpUH

15

OCHOBHBI€ MTOJOKEHUST MOJIEKYISIPHO-
kuHeTndeckoi Teopun (MKT), ux
onbITHOE 0OocHOBaHue. [luddysus.
BpoyHoBckoe nBrkeHuE. Xapakrep
JBH>KEHUS U B3aUMOJECHCTBHS YaCTHI]
BelecTBa. Mojieu CTpOeHus ra3os,
KUJIKOCTEW U TBEPABIX TEN U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJeler. Macca u
pasmMepsl MOJIEKYJT (ATOMOB).
KonunuectBo BemecTsa.

IToctostnHass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u
criocoObl €€ n3mepenus. [lkana
temneparyp Llenbcus.

Mopenb uneanbHOro rasa

B MOJIEKYJISIPHO-KUHETUYECKOUN TEOpUU:
YaCTHUIIBI Ta3a JIBIXKYTCSI XaOTUUECKHU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BbI€ 3aKOHBI. Y paBHECHUE
MenpeneeBa—Knaneipona. AGcotOTHAS
TeMrneparypa (1IKaga TeMIeparyp
KenwrBuna). 3akon [lanpToHAa.

IIpoBeneHne n3MepeHn napaMeTpoB
rasza, IpoBeJICHUE UCCIIEA0BAHMMI
3aBUCUMOCTEN (M3UYECKUX BEIIMUUH U
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIOTE3bI IPU U3YUCHUH YCTAHOBJICHUS
TEIJIOBOTO PABHOBECHS U U30ITPOLIECCOB
B razax.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
DKClepuMeHTaIbHas MTPOBEpPKa
YpPaBHEHUS COCTOSIHUS MACATBHOTO Ia3a.
N3ydenune Moenet: IBUKEHUS YaCTHUII
BEILIECTBA, OPOYHOBCKOTO JBUKEHHUSI.
ombiTa llITepHa, KpUCTALTUYECKUX
PELIETOK.

Peuiennie pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3NYECKON MOJIETBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyn MONIEKYISIPHOU (PU3UKH.
Pelienrie ka4eCTBEHHBIX 3a]1a4,

48




denepanbHas padouas nporpamma | @uszuka. 10—11 kinaccsl (yriyOnEHHbBINA YPOBEHB )

N3omnporieccsl B uAcaIbHOM ra3e

C IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBsi3p MEXKIy JABJICHUEM U CPEIHEN
KUHETUYECKOUN IHEpPrue
MOCTYHATEIbHOTO TEMIOBOTO IBUKEHUS
MOJIEKYJ UJICAIbHOTO ra3a

(OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBs13b a0COJTIOTHOM TEMIIEPATYPBI
TEPMOJUHAMHUYECKON CUCTEMBbI

CO CpeHEeN KUHETUYECKON dHEprueu
MOCTYNAaTEIbHOTO TEMJIOBOTO ABUKEHUS
e€ yacTuLl.

TexHuyeckue ycTponcTBa u
TEXHOJIOTHYECKHE MPOLIECCHI:
TEPMOMETp, OApOMETp, MOTyUEHUE
HAaHOMATEpUAJIOB

TpeOYIOIUX MPUMEHEHUS 3HAaHU N

110 MOJIEKYJISIPHOH (hU3HKeE.
OObsicHEHUE YCTPOMCTBA U TPUHIUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OObsicHEHUE MOTyUYEHUs
HAaHOMAaTEpPHUAJIOB.

Ornpenenenue yclioBHil IPUMEHUMOCTH
MoJieel (U3NYEeCKUX T U MPOIIECCOB
(s1B7IeHUI): MoJieniel ras3a, JKUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJICAIBHOTO Trasa.

Brimonnenue yueOHBIX 3a1aHUN

Ha aHaJIMU3 TEIJIOBBIX IIPOLECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJsioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKH: CBSI3b JaBICHUS
WJICaJIbHOTO ra3a Co CpeaHen
KUHETUYECKOW SHEPTUEN TEIIIOBOTO
JIB>KEHUS U KOHIIEHTpalLUen ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA
CO CpEOHEW KNHETUYECKON SHEpPrueu
TEIJIOBOTO JIBUKEHHUS €r0 YaCTHII,
CBSI3b JIABJICHUS UJICATHBHOTO rasa

C KOHLICHTPALMEN MOJIEKYJ U €r0
TEMIIEpaTypoi, ypaBHEHUE
MennaeneeBa—Kitanerpona
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3.2

TepmonuHaMuka.
TemnoBbIe MaIMHEI

20

Tepmoaunamuueckas (T]l) cucrema.
3aiaHe BHEIIHUX YCIOBHIA

TSl TEPMOJAMHAMUYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE TapaMeTPhI.
[TapameTpbl TEpMOTUHAMHAYECKOU
CUCTEMBI KaK CpEHUE 3HAUCHUS
BEJIMYWH, OMTUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMOAMHAMHUKMY.
Camonpou3BoibHas pejakcaius
TEPMOJUHAMHUYECKON CUCTEMBI

K TEILUIOBOMY PaBHOBECHIO.

Mopens uaealbHOro raza

B TEPMOJIMHAMUKE — CUCTEMA
YPaBHEHUI: ypABHEHUE
MenneneeBa—Knaneiipona u
BBIpaKEHUE VISl BHYTPEHHEU SHEPrUH.
Y cnoBus IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasi KOHIEHTPALIUSI YaCTHI], BEICOKHE
TeMmneparypsl. BelpaxxeHue

JU1sl BHYTPEHHEW 3HEeprun
0JIHOATOMHOTO U€aIbHOIO Ta3a.
KBa3zucrarnueckue u HeCTaTUYECKUE
IPOLIECCHI.

DOneMeHTapHas paboTa

B TepMOJANHAMUKe. Beraucienue
paboThI 1o rpaduky mporecca

N3Mmepenue yaenbHOl TEeMI0EMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHUE,
MIPOBE/ICHHUE UCCIEIOBaHUIN
3aBUCUMOCTEH (U3MUECKUX BEITNIUH U
OTIBITOB TIO0 MPOBEPKE MPEITIOKEHHON
TUIIOTE3bI TPU U3YUYEHUHU MPOIECCOB
TeriooOMeHa 1 ainadaTHOro MpoIiecca.
OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEIUUHH.
OueHka rpaHull MOrPEIIHOCTEMH.
N3ydeHne B3auMOCBS3U IHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBHS U
TeMIEepaTyphbl KUTICHUS HKUTKOCTEH.
N3yyeHue TemnoBbIX JBUTaTENEH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIOCOOOB
M3MEHEHUS] BHYTPEHHEU SHEPTrUHu.
Pelienue pacu€THbIX 3a7a4 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3nYeCKOM MOJIECIIbIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJT MOJIEKYJISIpHOU (PU3UKH

U TEPMOJIUHAMUKH.

Pelienne kauecTBEHHBIX 3a]1a4,
TPEOYIOIMUX MPUMEHEHUS 3HAHU I
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Ha pV-auarpamme.

Tennonepenaya kak crnocod U3MEHEHUS
BHYTPEHHEH SHEPrUU
TEPMOJIMHAMHYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekius,
TEIJIONPOBOHOCTD, U3TyUEHHUE.
KonunyecTtBo TemoTsl. TemioéMKkocTb
Tena. Y IelbHasg U MOJIsIpHas
TEIJIOEMKOCTH BEIIECTBA. Y PABHEHHE
Maiiepa. Y nenbHasi TEIIOTa CTOPAHUS
TOIUIMBA. Pacuér Koim4yecTBa TEMIOTHI
npu teronepenaye. Ilonstue

00 annabaTHOM MpoIliecce.

IlepBblii 3aKOH TEPMOIVMHAMUKH.
Bnytpennss sueprus. Konnuectso
TEIUIOTHI U paboTa KaKk MEpbl U3MEHEHMUSI
BHYTPEHHEW dHEPTUU
TEPMOJIMHAMHYECKOU CHCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH

JUTsl PABHOBECHBIX MTPOLIECCOB: YEPE3
3a/IaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKON CHUCTEMBI
MPOXOJUT €IMHCTBEHHAs afuadara.
AOcoitoTHas Temneparypa.

BTopoii 3aKk0H TepMOAMHAMUKA

JUTSl HEPAaBHOBECHBIX IIPOLIECCOB:
HEBO3MOYKHO NepeaaTh TEIIOTY

10 MOJICKYJISIpHOU (pU3UKe U
TEPMOJUHAMUKE.

OOBsiCHEHHE YCTPONCTBA U IPUHIIAIIA
JICUCTBUS XOJIOAUIbHUKA,
KOHAUIIUOHEPA, TU3EIBHOTO U
KapOOPaTOPHOIO ABUTATENICH, MTApOBOM
TypOUHBI.

OO0BsicCHEHHE TIOJTYYEHUSI CBEPXHU3KHUX
TeMIIepaTyp, YTUINU3ALUMN «TEIJIOBBIX)
OTXOJ0B C MCIOJIb30BAaHHEM TEIJIOBOI'0O
Hacoca, yTWIn3aluu OMOOPTraHUYeCKOTo
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEILJIOBOI U
AJIEKTPOIHEPTHH.

Brinonnenue yueOHbBIX 3a1aHUN

HA aHAJIN3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX nTonoxeHnit MKT u 3akoHOB
MOJIEKYJIIPHOUN (DUBUKHU U
TEPMOJIMHAMUKHM: TIEPBBIN 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHCHUS
SHEPTUU B TEIUIOBBIX MPOIIECCaX.
HUcnonn3oBanue IT-TexHonoruim

pu paboTe ¢ TOMOTHUTEILHBIMH
HMCTOYHUKAMHU MH(POPMAITIH 110 TEME,
X KPUTUYECKUM aHAIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHanu3 U oIleHKa ITOCJIEICTBUNA
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oT 0oJiee XOJIO0IHOTO Tela K 0oJiee
HarpeToMy 0e3 KOMITeHCAITUU
(Knay3uyc). HeobpatumocThb
MIPUPOTHBIX TIPOIIECCOB.

HpI/IHHI/IHLI I[GﬁCTBPIH TCIINIOBBIX MAlllMH.

KIIA.

MakcumansHoe 3Hauenue KII1/I.

[ukn Kapno.

DKOJIOTUYECKUE ACIIEKTHI
HCIIOJIb30BaHMs TEIIOBBIX JBUTATEIIEH.
TennoBoe 3arpsA3HEHUE OKpYKarolen
Cpensl.

TexHuyeckue ycTporncTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOOUIBHUK, KOHIULILOHED,
JU3EIbHBIN 1 KapOIOpaTOpHbBIN
JIBUTATEIH, MapoBasi TypOuHa,
IIOJIyYEHHE CBEPXHU3KHUX TEMIIEPATYD,
YTWIA3ALUS «TEIUIOBBIX» OTXO0J/I0B

C UCIIOJIB30BaHUEM TEILIOBOIO HACOCA,
yTUIIU3alus OMOOPTraHNYeCKOro
TOILTUBA JIJIs1 BRIPAOOTKHU «TETIJIOBOI» U
AIEKTPOIHEPTUHN

HCIIOJIb30BAHMS TEIUIOBBIX JIBUTaTEIICH
Y TEIUIOBOTO 3arpsi3HEHUST OKPYKAIOIIEH
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€30MacHOCTH; MPEACTABICHUIA

0 pallMOHAILHOM IIPUPOAOTI0JIL30BAHUN
(B mmpo1iecce MOATOTOBKU COOOIIEHHUH,
BBITOJIHEHU TPYTIIOBBIX ITPOEKTOB)

3.3

ArperaTHbie
COCTOSIHMSI BEILECTBA.
da30BbIe IEPEXOBI

14

[TapooOpa3oBaHue U KOHIEHCAIIHS.
Hcmapenue u kurienue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUsI.
HacplilieHHbIe M HEHACHIIIIEHHBIE MapBhl.

HaOmronenne cBOMCTB HACKIIIIEHHBIX
MapoB, MAJIbIX JAehOopMaInii,

MIPOBEICHNE KOCBEHHBIX H3MEPEHUM
YACIBbHON TETUIOTHI IJIaBJICHUS JIb/IA,
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KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO IIapa

OT TEMIIEPATYPBbI, UX HE3ABUCUMOCTD

0T 00BEMA HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbI KUTICHUS
OT JIaBJICHUS B KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U
OTHOCUTEJIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucraimmmueckue u
amop(HbIe Tes1a. AHU30TPOIHS CBOICTB
KpuctaiuioB. [lmaBnenue n
KpUCTaJuIM3auus. Y AelibHas TeIioTa
maieHus. Cyonumarus.
Jedbopmanuu TBEPAOTO Tea.
Pactsxenue u cxxarue. Cnpur. MoayJsib
IOnra. Ilpenen ynpyrux aedopmariuii.
TerioBoe pacimpeHne XUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHEHHOE
pacupeHne. AHrapMOHU3M TETIOBBIX
KOJIeOaHUI YacTHI] BEIleCTBA KaK
IPUYMHA TEMJIOBOTO PACUIUPEHUS Tell
(Ha Ka4E€CTBEHHOM yYpPOBHE).
[IpeoOpazoBanue sHEPTUHN B (Pa30BHIX
nepexoaax.

YpaBHEeHUE TEIIOBOTO OajaHca.
[ToBEpXHOCTHOE HATSKEHHUE.
Koaddurment noBepxHOCTHOTO

aOCOJIIOTHOM BJIAKHOCTH BO3/yXa,
Kod(purmeHTa mMoBEpXHOCTHOTO
HaTspKeHus, MoayJis FOHra.

N3yuenne 3akOHOMEPHOCTEN HCTIApCHHUS
Y KATICHUS KUJKOCTEH, B TOM YHUCIIE
KUICHUS MPY TOHM>KEHHOM JaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KPUCTaJUTMYECKOTO BEIECTBA,
KaMWUISIPHBIX SIBJICHUM, CMAauYUBaHMUS.
[IpoBeneHME OMBITOB ¢ MBLTLHBIMH
IJIEHKaMH.

HccnenoBanne monenu
HEHBIOTOHOBCKOM KUIKOCTH.
Pemenne pacu€THbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3HYEeCKO MOJIEIBIO

C UCIIOJIh30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MOJIEKYJISIpHOM (PU3UKH U
TEPMOTMHAMHUKH.

Pemenne kauecTBEeHHBIX 3a7a4,
TpeOYIOMUX MPUMEHECHUS 3HAHUH

10 MOJIEKYJISIpHOU (pU3uKe U
TEPMOIMHAMHUKE.

OOBsICHEHUE OCHOBHBIX IMPUHIIATIOB
CTPOEHUS KUJKUX KPUCTAILIOB,
MOJTyYSHHS] COBPEMEHHBIX MaTEPUAJIOB.
Omnpenenenre ycnoBUi MPUMEHUMOCTH
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HaTspKeHUs. KanwusapHbIe SBIICHMUS.
JlaBiieHne o NCKPUBJIEHHON
ITIOBEPXHOCTBIO KUIAKOCTH.

®opmyita Jlamaca.

TexHuyeckue ycTporucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: )KUJIKNE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPHUAJIB

Moeel (PU3NIECKUX TeJ U TIPOIIECCOB
(s1BIeHUI): MoJienelt ra3a, JKUJIKOCTH U
TBEPJOTO (KPUCTAITMYECKOTO) Tea,
WJICAIBHOTO Trasa.

Brinmonnenue ydeOHBIX 3a1aHUN

Ha aHaJIM3 TETUIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
OCHOBHBIX ToJ10keHnii MKT 1 3ak0HOB
MOJIEKYJIIPHOUN (U3UKHU U
TEPMOJUHAMUKU: CBSI3b JaBJICHUS
MJICAJIbHOTO ra3a ¢ KOHIECHTPalKuen
MOJIEKYJI ¥ €r0 TEMIIEPATYPOH,
ypaBHeHne MeHneneeBa—Knaneiipona,
MEePBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUU
BOIIPOCOB MEKIIPEAMETHOTO XapaKTepa
(manpumep, no Teme « TermmooOMen

B YKUBOU MPUPOJIE»)

Hroro mo pazaemy 49
Pa3znen 4. JiekTpoauHAMHUKA
4.1 | Dnekrpuyeckoe noje 24 DnexkTpu3anys Tell U €€ MPOSIBICHMUS. [IpoBeneHnE KOCBEHHBIX H3MEPEHUN U

DIeKkTpuueckuii 3apsia. JBa Buaa
aNeKTpudecKux 3apsiaoB. [[poBogHUKNY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
DJIeMEHTapHbBIN AJEKTPUUECKUIN 3aps/I.
3aKOH COXpaHEHHUS DJIEKTPHUIECKOTO
3apsza.

OMBITOB IO MPOBEPKE MPEATI0KEHHON
TUIOTE3BI IPU U3YUEHHUH
B3aUMOJICUCTBUS 3apSKEHHBIX TE,
3apsa KOHJAEHCaTopa,
MOCJIEIOBATEIBHOTO COEAMHEHUS
KOH/IEHCATOPOB.
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BzaumopericTBue 3aps10B.

Toueunsle 3apsiabl. 3akoH KyioHa.
DekTpuueckoe nojie. Ero nercteue

HA JJICKTPUYECKUE 3aPsiJIbl.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO TTOJIS.
[Tpo6HbIii 3apsa. JIuaum
HaNPsLKEHHOCTH JJIEKTPUUYECKOTO TTOJIS.
OIHOPOIHOE DINEKTPUUYECKOE TTOJIE.
[ToreHunanbHOCTH
3JIEKTPOCTATAYECKOrO 1moJisd. Pa3HOCTH
IIOTEHIIMAJIOB U HAIIPSYKECHUE.
[TorenuuanbHas sHEpPrus 3apsaa

B BJIEKTPOCTATUYECKOM MOJIE.
[ToreHuman 3M€KTPOCTATUUECKOTO OIS,
CBs13b HANPSYKEHHOCTH TOJISI U Pa3HOCTU
MOTEHIIMAJIOB JJIs1 AJIEKTPOCTATUYECKOTO
noJtst (Kak OJTHOPOJIHOTO, TaK U
HEOJTHOPOJHOTO).

[IprHIMD cynieprio3uIu
3JIEKTPUYECKUX TOJIEH.

[Tone Toueunoro 3apsaa. Ilone
paBHOMEpHO 3apsikeHHOU ceprl. [Tome
PABHOMEPHO 3apsKEHHOTO 10 00bEMY
mapa. [lone paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUM HAINPsKEHHOCTU ITUX TIOJIEN U
SKBUMOTEHLMATBHBIX TOBEPXHOCTEH.

OrnpeneneHue abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MepeHU (PU3NYECKUX BEIMYUH.
OueHka rpaHmIl MOrPEeIIHOCTEMN.
Hab6nronenue npeBpailieHus SHEPTUn
3apsPKEHHOTO KOHJIEHCATOPA B SHEPTHUIO
W3JIy4YE€HUSI CBETOAMO/A, UCCIIEIOBAHUE
paspsa KOHJIEHCATOPa Yepe3 PE3UCTOP.
N3ydenue 3aBUCUMOCTH
AJIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa OT ILUIOIIA/IH IUIACTHH,
PACCTOSIHUSI MEXy HUMH U
JTUDJICKTPUUECKON TPOHULIAEMOCTH.
N3yyeHne kapTvH JIMHUN
HaNPsHKEHHOCTH JIEKTPUUECKOTO TOJIS
TOYEYHOTO 3aps1a, PABHOMEPHO
3apsHKEHHOM cpepbl, paBHOMEPHO
3apsSKEHHOTO 0 00BEMY 111apa,
PaBHOMEPHO 3aps>KEHHOM 0€CKOHEYHOU
TJTIOCKOCTHU Y SKBUMOTEHINATBHBIX
IIOBEPXHOCTEMN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3nYECKOM MOJIETIBIO C
HCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyT BIIEKTPOCTATHKHY.

Pemenne kauecTBEHHBIX 3a/a4,
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[IpOBOTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsI0B.
JINBIIEKTPHUKY B 311E€KTPOCTATUYECKOM
nosie. JluanekTpuyeckast
IPOHUIIAEMOCTD BEILIECTBRA.
Konnencarop. D1neKTpOEMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IUIOCKOTO KOHJIEHCATOPA.
[TapautenpHOE COETMHEHHE
KoHJeHcaTopoB. [locnenoBaTenbHoe
COEIMHEHHE KOHJIEHCATOPOB.

QHGPFI/I}I 3aPAKCHHOT'O KOHACHCATOPA.

JIBr>KeHUE 3apsSyKEHHOM YaCTHIBI

B OJIHOPOJTHOM DJIEKTPUUECKOM TOJIE.
TexHuueckue yCTpoucTBa 1
TE€XHOJIOTUYECKHUE MPOLIECCHI:
AIEKTPOCKOIIL, SJIEKTPOMETP,
AJEKTPOCTAaTUYECKas 3alllUTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB,
KOH/JIEHCATOPbI, TEHEPATOP

Ban ne I'paada

TPeOYIOUX TPUMEHEHHS 3HAHUI

T10 DJIEKTPOCTATHUKE.

OOBsiICHEHHE YCTPOHCTBA

IIPUHLINIA JEUCTBUSA DJIEKTPOCKOIA,
AJIEKTPOMETPA, KOHAEHCATOPOB,
reHepatopa Ban ne I'paada.
OObsicHeHue padoThI
AJICKTPOCTATUYECKOMN 3alUTHI,
3a3€MJICHHS JIEKTPOIIPUOOPOB.
OnpeneneHue yCaoBUM MPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsl, OJTHOPOJHOE BJIECKTPUUECKOE
ToJIE.

Brimonnenne yueOHbIX 3a1aHUI

HA aHAJIN3 JICKTPUYECKUX MPOIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX IOJIOKCHUM U 3aKOHOB
AJIEKTPOMHAMUKH: 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsa, 3aKkoH KyioHa,
MOTEHIIUAJIbHOCTD
BJIEKTPOCTATUYECKOTO MOJISI, IIPUHITHAT
CYIEPIIO3ULIUH HJICKTPUUECKUX MOJICH.
Hcnonp3oBanne | T-rexnonoruit

pu paboTe ¢ TOMOTHUTEILHBIMH
HMCTOYHUKAMU MH(POpMAIINU IO TEME,
X KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

[TocTostHHBIN
ANEKTPUUECKUN TOK

24

Cuna toka. [ToCcTOSSHHBIN TOK.
VYca0Bus CymecTBOBaHUS MTOCTOSTHHOTO

QJICKTPHUICCKOT'O TOKA. HMcTouHuku TOKA.

Hanpsoxenue U u D/1C &.

3akoH OMa [ y4acTKa LenHu.
DNEKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUSA
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y AeIbHOE COMTPOTUBIICHUE
BEILIECTBA.

[TocnenoBarensHOE, MapaIeabHOE,
CMEIIIaHHOE COCIMHEHNE POBOTHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUYECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 31eKkTpuiecKoro Toka.
3akoH J[xoynsa-JIenna.

MOUTHOCTB ANEKTPUUECKOTO TOKA.
TennoBas MOITHOCTb, BhLAEIISIEMAs
Ha PE3UCTOpeE.

OJ1C ¥ BHyTpEHHEE CONPOTUBIICHHE
MCTOYHMKA TOKa. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM)
AJIEKTPUYECKOM L. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMbIKaHUC.

KonpaencaTtop B 11enu nocToOsIHHOTO
TOKA.

[IpoBeneHne NpsAMbIX U3MEPEHUN CHJIBI
TOKA U HaPSIKEHUsS, KOCBEHHBIX
M3MEPEHUN YIEIBHOTO CONTPOTUBIICHUS,
O/1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
MCCIIEIOBAHUM 3aBUCUMOCTEN
(hbU3UYECKUX BEJIMYUH U OTBITOB

10 MPOBEPKE MPEITIOKECHHOMN TUIOTE3bI
MIPU U3YUYEHUH 1IeTIEH TOCTOSTHHOTO
TOKa.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHU (PU3NIECKUX BEINYHUH.
OneHka rpaHul HOrPENIHOCTEN.
N3ydeHne KOpoTKOTO 3aMbIKaHHS
rajbBaHMYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHHUS.
Pemienue pacu€THbIX 33724 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hbU3UIECKON MOJICITBIO

C HCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT IOCTOSIHHOTO TOKA.
Pemienne kauecTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHECHHS 3HAHUN U
3aKOHOB MTOCTOSTHHOT'O TOKA.
OOBbsiCHEHUE YCTPOMCTBA U TIPUHITUTIA
JICUCTBUS aMIIEpMETPa, BOJIBTMETPA,
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TexHuyeckue ycTporucTBa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKON JHEPTUU

peocrtara, C4éTUMKA ANEKTPUIECKOU
DHEPTHUHU.

BrinonHeHne yueOHbIX 3a1aHUI

Ha aHAJIA3 YJIEKTPUICCKUX MPOIIECCOB
(SIBJIGHMIT) C UCTIOL30BAHHUEM
OCHOBHBIX TIOJIO)KCHHUI W 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHBI OMa

JUTSL y9acTKa e U IS 3aMKHYTOMH
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—Jlenna.

PaGoTa B rpynmax mpu o0CykIeHUN
BOITPOCOB MEXKIPEIMETHOTO XapaKkTepa
(Hammpumep, 1o TeMe « DIMEKTPHICCKHE
SIBJICHUS B IPUPOJIC»)

4.3

TOKM B pa3anyHbIX
cpenax

DJIEKTpUYECKAst IPOBOIUMOCTD
Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS
IPOBOJUMOCTB TBEPBIX METAIIJIOB.
3aBUCHUMOCTB CONPOTUBIICHUSI METAJIIOB
oT TeMriepaTypbl. CBEpXIpOBOAUMOCTb.
DJIEKTPUYECKHAN TOK B BAKyyMe.
CBOMCTBA 2JIEKTPOHHBIX TYyYKOB.
[TomynpoBonuuku. CoOCTBEHHAs U
IPpUMECHAs! TPOBOJUMOCTh
NOJyNpOBOAHUKOB. CBOMCTBa
p-n-niepexona. I1omyrnpoBOAHUKOBBIE
prOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJIUTAX.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH U
HUCCJIEIOBAHUN 3aBUCUMOCTEN

MEeXIy (PU3NIEeCKUMU BeTMYNHAMU
MIPY U3YyYEHUHN TIPOIIECCOB MPOTEKAHMUS
AIEKTPUUECKOTO TOKA B METaJlJIax,
AIEKTPOIUTAX U TOJIYITPOBOTHUKAX.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX IMOTPEITHOCTEH
WU3MEpPCHUI (PU3UICCKUX BETMYHNH.
OueHka rpaHul] HOrPEuIHOCTEN.
HaOmronenue smekTpoiunsa, u3y4eHue u
00BsICHEHHE MTPOBOJIMMOCTH
AIIEKTPOIUTOB, IKCTIEPUMEHTAIILHOE
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DIEKTPOIIUTUYECKAS] TUCCOLIHALIHS.
Onexktposn3. 3akoHbl Papajes

IUIS AJIEKTPOIIN3a.

DNEeKTpUUYECKU TOK B rasax.
CamMocToATeIbHBIN U
HECaMOCTOSITENIbHBIN pa3psl.
Pa3nuuHbIe TUIBI CAMOCTOSITEIIBHOIO
pazpsiga. Momuus. [1nasma.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE IPUMEHEHUE:
ra3opaspsAHbIe JaMIIbl, JIEKTPOHHO-
Jay4eBasi TpyOKa, MOJyNpPOBOAHUKOBBIE
npuOOpBI: MO, TPAH3UCTOD,
dboTOAMO T, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHUE MEM, BIILJIABKA
AIFOMUHUS, JIEKTPOHHAs MUKPOCKOIIUS

M3Y4YEHHUE 3aKOHOB 3JIEKTPOJIN3a
Qdapajes.

CHsTHE BONBT-aMIIEPHOI
XapaKTEPUCTUKH THOAA.

CpaBHEHHE TPOBOJAMMOCTH METAJIIIOB

Y TIOJIyIIPOBOJJHUKOB.

W3yueHue UCKpOBOro paspsiaa

Y IPOBOJIUMOCTH BO3/yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bU3UUECKON MOJENBIO C
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSIHHOT'O TOKa B Pa3JIMYHBIX CPEIaX.
Pemenne kauecTBEHHBIX 3a/a4,
TPeOYIOIUX TPUMEHEHUS
3aKOHOMEPHOCTEM IMOCTOSIHHOTO TOKa

B Pa3JIU4HBIX CPEIax.

OOBbsicHEHUE yCTpOMCTBAa U TPUHIUIIA
JEUCTBHS ra3opa3psaHbIX JIaMmIl,
ANEKTPOHHO-TY4YEBOI TPYOKH,
MOJIyIPOBOTHUKOBBIX MPUOOPOB: AUOAA,
TpaH3UucTopa, poToanoa, CBETOIMOAA.
OOBbsiCHEHUE CYTH MPOLIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBITUUIABKU aJTFOMUHMSL, SJIEKTPOHHOM
MUKPOCKOITUHU

Hroro no pazneny
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Pa3znen 5. ®u3nyeckuii NPAKTHKYM

5.1 | dusnueckwuii 16 Crioco0b1 u3MepeHust GU3NUECKUX [IpoBeneHre KOCBEHHBIX H3MEPEHMI,
IPAKTUKYM BEJIMYMH C UCTIOIb30BAHUEM UCCIIEJOBaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(POBBIX (bu3MYeCcKuX BEJIMYUH, IPOBEPKA
M3MEPUTENbHBIX TPUOOPOB U MPEIOKEHHBIX THIIOTE3
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. (BBIOOD 13 paboT, ONMMHMCAHHBIX
AOGCOTIOTHBIE U OTHOCUTEIBHBIC B TEMaTHUYECKUX pa3/iesiax
MOTPEIIHOCTH U3MEPEHUHN (PU3HUECKUX | «YUEHUYECKHUM DKCIIEPUMEHT,
BennurH. OLIEHKA TpaHull 1ab0paTOpHBIE PA0OTHI, TPAKTUKY M)
MOTPETHOCTEN

Hroro mo pazaemy 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOTPAMME
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11 KJIACC
Haumenosanue
Ne KomnnuectBo OCHOBHBIE BUBI JIEITEILHOCTA
pa3/iesioB U TEM [IporpammHoe conepxanue
/T 9JacoB 00yJaronmxcst

y4eOHOro npeaMera

Pasznen 1. DnexkrpoamaaMuka

1.1 MarsuTHoOE 1oJie

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHOe nosie. Bektop MarHuTHOU
uHAyKIud. [IpuHImn cynepno3unmuu
MAarHUTHBIX TTOoJIeH. JIMHUM MarHUTHON
WHYKIIHH.

MarHuTtHoOe€ 1oJie MPOBOJHUKA C TOKOM
(IpsIMOTO TPOBOJTHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOJYJIb.

Cuna Jlopenua, e€ HanpaBJIeHHE U
MOZYJIb. [[BH>KEeHUE 3apsyKEHHOM
YacCTHULBI B OJTHOPOJTHOM MarHUTHOM
nosie. Pabota cuiibl JlopeHiia.
MarsauTHoe 110JI€ B BEIIIECTBE.
deppoOMarHeTuKy, napa-

U JMaMarHeTUKH.

TexHuyeckue ycTponucTsa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
MPUMEHEHUE MOCTOSHHBIX MAarHUTOB,

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUI
CUJIbl AmIiepa, IpoBEACHUE
UCCJIEI0BAHMS 3aBUCUMOCTEN MEXIY
(bU3MYEeCKUMU BETUYMHAMU U OTBITOB
10 MTPOBEPKE MPEIOKEHHON TUIIOTESBI
IIPU U3YUYEHUH JICUCTBUSA MOCTOSHHOTO
MAarHuTa Ha paMKy C TOKOM,
B3aUMOJICHCTBUS IPOBOJHUKA

C MarHUTHBIM TOJIEM.

OrnpeneneHue abCOMIOTHBIX U
OTHOCUTEJIbHBIX OTPEIIHOCTEN
U3MepeHU (PU3NIECKUX BEINYHUH.
OneHka rpaHul HOrPENIHOCTEN.
HccnenoBanre MarHUTHOTO MOJISt
MOCTOSTHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKOB.

OnpeneneHue yCiaoBU MPUMEHUMOCTH
MOJIeJIA OJTHOPOJTHOTO MAarHUTHOIO
MOJISL.

Onpenenenue HanpaBJIeHUs] UHIYKIUN
MAarHUTHOTO TOJISl TPOBOJAHUKA C TOKOM,
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3JIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuibl AMriepa u cuiibl JIopeHna.
N3yuyeHne kapTUHBI TUHUN UHIYKIIUU
MarHuTHOTO I10JISI IOJIOCOBOI'O U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSMOTO
MIPOBOJIHUKA, 3aMKHYTOTO KOJIBLIEBOT'O
MMPOBOJIHUKA, KATYILIKH C TOKOM.
OOBsicCHEHHE B3aUMOCHCTBHS ABYX
MIPOBOJHUKOB C TOKOM, JEUCTBUS CUJIbI
JlopeHiia Ha MOHBI AJEKTPOJIUTA.
Habmronenue aBMKEHUS MMydKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3yuenue npuHIUIIA AEUCTBUS
AIICKTPOU3MEPUTEILHOTO MpHOopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.
Pemienue pacu€THbIX 3a7a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hbU3UIECKON MOJICITBIO

C UCIIOJIb30BaAHHNECM OCHOBHBIX 3aKOHOB 1

dbopmyi o Teme «MarauTHOE MoJiey.
Pemenue kauecTBEHHBIX 3aj1a4,
TpeOYIOIMUX MPUMEHECHUSI 3HAHU I

1o TeMe «MarsuTHoOE I10JIeY.
OOBbsiCHEHUE YCTPOMCTBA U TIPUHITUTIA
JICMCTBUSI SJIEKTPOMArHUTOB, TECTEPA-
MYJBbTUMETPA, JICKTPOABUTATEIIS
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Axobu, yckopuTtenen 31eMeHTapHbIX
YacTHL.

OOBsicHEHNE MPUMEHEHHSI TOCTOSTHHBIX
MarHuTOB

1.2

BJIGKTpOMaFHI/ITHaH
HHAYKIOWA

13

SIBNIeHME PIEKTPOMAarHUTHOW UHIYKIIMH.
[ToTok BeKTOpa MArHUTHOW UHAYKIIHH.
OJIC uHaAYKIUM. 3aKOH
AJEKTPOMAarHuTHOM MHAYKUnKu Papajes.
Buxpesoe anektpuueckoe nose. Toku
dyko.

OJ1C uHAYKINH B IPOBOJHUKE,
JBUKYIIEMCS] B OJTHOPOIHOM
MarHuTHOM IIOJI€E.

[IpaBuio Jlenna.

NunyktuBHOCTH. KaTtymika
UHAYKTUBHOCTH B LIEMH MOCTOSSHHOTO
ToKa. SBnenue camonnaykuuu. I/C
CaMOMHAYKIIMH.

DHeprusit MarHUTHOTO TOJISI KaTyIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHE MPOLIECCHI:
UHAYKIIMOHHAS 11€4Yb, COJICHOM I, 3aIl[UTa
OT 3JICKTPU3ALINH TEJ NIPU JBUKEHUU

B MArHUTHOM T0JI€ 3€MJIU

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (PU3NUECKHUX BEIUYHUH U
OTIBITOB T10 MTPOBEPKE MPEIIOKECHHOMN
TUIIOTE3bI ITPU U3YUEHUH SIBJICHUS
AIEKTPOMArHUTHOM WHTYKIIUH.
Onpenenenne HAYKIUA BUXPEBOTO
MAarHUTHOTO MOJISI.

OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPENIHOCTEN.
DKCIEpUMEHTAIIBHOE N3yUYEHHE MTPaBUIIa
Jlenna.

HccnenoBanue sSBICHUS] CAMOMHIYKIIHH,
3aBucuMocT JJIC caMOMHIYKIIUU OT
CKOPOCTH U3MEHEHUS CUJIBI TOKA B IIETIH.
N3ydenue najgeHuss MarHura

B QJIFIOMUHUEBOY (MEIHOMN) TpyOe.
COopka Mo1eTu IIEKTPOMArHUTHOTO
reHeparopa.

Pemenune pacu€THbIX 3a7a4 € ABHO
3aJJaHHON U HESIBHO 3aJITaHHOU
(bu3nIECKOM MOJIEITBIO

63




denepanbHas padouas nporpamma | @uszuka. 10—11 kinaccsl (yriyOnEHHbBINA YPOBEHB )

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMyI1 o TeMe «DNeKTpOMarHuTHas
WHITYKITASD.

Pelenne kauecTBEeHHBIX 3a]1a4,
TpeOyIOIINX MPUMEHEHUS 3HAHHH

1o TeMe «DJIEKTpOMarHuTHas
WHITYKITASD .

OOBbscHEHNE OCHOBHBIX MPUHLUIIOB
JEHCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, TAKUX
KaK: MHIyKUIMOHHAS [1€4Yb, COJICHOU,
3aIUTa OT DIEKTPHU3AIUH TET

IpU JBUKCHUH B MAaTHUTHOM T10JI€
3emiu.

PaboTa B rpynmax mpu o0CyXeHUN
BOTIPOCOB MEXMPEIMETHOTO XapaKTepa
(Hanpumep, O TeEMeE
«DNEeKTPOMArHUTHBIC SIBJICHHSI

B IPUPOE»)

Hroro no pazgeny 27

Pa3nen 2. Kosie0anus 1 BOJTHBI

2.1 Mexannueckue 10 KonebarenbHast cucrema. IIpoBeneHre KOCBEHHBIX U3MEPEHU,

KOJIeOaHUs CBoOoaubIe K0JIe0aHus. HCCIICIOBAHUS 3aBUCUMOCTEN MEXTY

["apmonnyeckue koaedanus. (bU3MYECKUMU BETUYMHAMU U OTIBITOB
Kunemaruueckoe u TMHAMUYECKOE 10 MPOBEPKE MPEITI0KEHHOMN TMIOTE3bI
ONMCaHUE. DHEPIreTUYECKOE ONTMCAHNE MPU U3yYEHUU KOJICOaHUI HUTSIHOTO U
(3aKOH COXpaHEHHUs MEXaHUYECKON MPY>KUHHOTO MasiTHUKOB,
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sHepruu). BeIBOJ AMHAMUYECKOTO
OTIMICAHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyzaa u ¢asa konebanuid. CBsi3b
aMIUTATYbI KOJIEOAHUI MCXOTHOU
BEJIMYMHBI C aMIUIUTYJJaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

ITepuon u yacTtoTa KoyeOaHMA.
[Tepuon manbix CBOOOIHBIX KOJIEOaHUI
MaTeMaTU4eCcKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKUHHOTO
MasiITHUKA.

[TonsiTHe O 3aTyXalOIUX KOJIEOAHUSIX.
Boinyxnennble kosiebanus. PezonaHc.
Pe3zonancHas kpuBas. BinusiHue
3aTyXaHUs Ha BUJ PE30HAHCHOW KPUBOU.
ABTOKOJICOaHUSI.

TexHuueckue yCTpoucTBa 1
TEXHOJIOTUYECKUE MPOLIECCHI:
METPOHOM, YaChl, KAYEJIH, MYy3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTYXaOIINX
MEXaHUYECKUX KOJIEOaHHIA.
OrnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
U3MEpPEeHUI (PU3UICCKUX BETNUHNH.
O1ieHKa TpaHMI] TOTPEITHOCTEH.
HaOnronenne He3aBUCMMOCTH MEPHOIa
MaJIbIX KoJIeOaHHUM rpy3a Ha HUTH

OT aMILTUTY/IbI.

DKcIepuMeHTaIbHAs TPOBEPKA 3aKOHA
COXpaHEHUS SHEPTHH NPH KOJIeOaHUIX
rpy3a Ha TIPY)KUHE.

HaOmronenune pesoHanca.
OmnpeneneHue yCIOBHi MPUMEHUMOCTH
MOJIEIM MaTEMaTHYECKOTO MasTHUKA U
HJIeaJILHOTO MPY>KUHHOTO MasTHUKA.
Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UIECKOM MOJICITBIO

C UCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHndeckue
KoJaeOaHus.

Penienne kauecTBEHHBIX 3a1a4,
TPEOYIOIMUX MPUMECHCHHS 3HAHUH

1o Teme «MexaHu4decKHe KojieOaHus.
OObsiCHEHUE YCTPOMCTBA U MPUHIIUTIA
JICCTBUSI METPOHOMA, YaCOB, KA4eJIeH,
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MY3bIKQJIBHBIX UHCTPYMEHTOB,
ceiicmorpada.

Hcnons3zoBanue IT-texnonornii

py padoTe C TONOJHUTEIbHBIMU
HMCTOYHUKAMU UH(OPMAIH 10 TeEME, UX
KPUTUYECKAN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHuTHhIE
KOJICOaHUS

15

Koneb6arenbubiit kKoHTYp. CBOOOAHBIC
AJIEKTPOMAarHUTHHIE KOJIeOaHUs

B UJICAJIbHOM K0JIe0aTEIbHOM KOHTYDE.
®opmyna Tomcona. CBsI3b aMILTUTY AbI
3apsiia KOHAEHCAaTopa C aMIUTUTYA0U
CHUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpaHEHUS SHEPIUU

B UJICAJIbHOM K0J1€0aTeIbHOM KOHTYPE.
3aTyxaroume 3JIeKTpPOMarHuTHbIE
KoJieOanus. BeIHYX/IeHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.
[lepemenHbIi TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYTHOE U
JNEUCTBYIONIEE 3HAUYCHHUE CUIIBI TOKA U
HaIPSDKEHUS TIPU pa3inaHonl Gpopme
3aBUCUMOCTH MIEPEMEHHOI0 TOKa

OT BPEMEHHU.

CunyconanbHbI TEPEMEHHBIN TOK.
Pesucrop, koHAEHCATOP M KaTylIKa
WHIYKTUBHOCTH B IIE€NHU

[IpoBeneHre KOCBEHHBIX H3MEPEHUN U
HCCIICIOBAHUS 3aBUCUMOCTEN
(bu3MYEeCKUX BEIMYUH MPU U3YUEHUU
AJIEKTPOMArHUTHBIX KOJIEOAHUM U 1ieTnei
MIEPEMEHHOTO TOKA.

OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BEITNYHH.
OneHka rpaHul NOTPEIHOCTEN.
N3ydenue ycTpoicTBa U NpUHIUIIA
nencTBus Tpancopmaropa.
Habmronenne 31eKTpoMarHuTHOTO
pe30HaHca.

N3ydenne ocuniuiorpaMm
AJIEKTPOMArHUTHBIX KOJIEOaHUMH.
Peliennie pacu€THbIX 3374 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UYECKOM MOJIECIIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyt 1o TeMe «DNEKTPOMArHUTHbBIC
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CHHYCOMJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onanc ToxoB. Pe3onanc
HAPSDKCHUM.

WneanbHblil TpaHchopmaTop.
[IpousBoacTBO, nepenayva u
NOTpeOJICHHUE ANEKTPUIECKON SHEPTUH.
DKOJOTUYECKUE PUCKHU

MIPU MPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynbetypa ucnosb3zoBanus
3JIEKTPOIHEPTUU B [IOBCEIHEBHOU
YKUA3HU.

TexHuyeckue ycTporcTBa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3JeKTponepenay

KOJICOQHUS.

Pelienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUSI 3HAaHU I

0 TeM€ «DJIEKTPOMArHUTHbBIE
KOJICOQHMS.

CpaBHEHUE MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJIEOAHUH.
OObsicCHEHUE YCTPOMCTBA U MPUHIIMIIA
JICVCTBHS IEKTPUYECKOTO 3BOHKA,
reHepaTopa MepeEMEHHOr0 TOKa, JIMHUM
aJIeKTponepeaay.

Ornpenenenue yclioBHil IPUMEHUMOCTH
MOJIEINIU UJCATBHOTO KOJIeOaTeIbHOTO
KOHTYpa.

AHau3 " OlleHKa MMOCIEICTBUN
WCIIOJIb30BaHUS PA3JIMYHBIX CITOCOOOB
MIPOU3BO/ICTBA JIEKTPOIHEPTUU

C MTO3ULUAN SKOJOTUYECKOU
0€30MacHOCTH; TPeACTaBICHUM

0 palMOHAJIBLHOM IIPUPOJIONOIB30BAHUHU
(B mporecce MoAroTOBKY COOOIICHUH,
BBITIOJTHEHUN TPYNIOBBIX TPOEKTOB)

2.3

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJTHBI

10

MexaHnuecKre BOJIHbI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
pOA0JIbHBIE BOJIHBI. [lepros, ckopocTh
pacupoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH:

Habmronenue oOpasoBaHus u
PacIpOCTPaHCHHS TIOTIEPEUHBIX

Y TIPOJIOJIBHBIX BOJTH, OTPAKCHUS U
MIpeIOMIICHUS, HHTEeP(dEepECHITNT

U TUPPAKITIA MEXaHUYECKUX BOJIH,
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OTpaXKECHUE, PEIIOMIICHUE,
uHTepdepeHIus u AudpaKiusl.

3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTh
3ByKa. Beicota ToHa. TeMOp 3ByKa.
[ITyMoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH
Cpeabl.

DJIEKTPOMArHUTHBIC BOJIHBL. Y CIIOBUS
U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTaiusi BEKTOPOB

1§, E , U B DJICKTPOMAarHuTHOW BOJIHE.
CBOIICTBA PJIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, IPEIIOMIICHHUE,
noJigpu3aius, uHTephepeHITUs 1
nudpaximys.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IpumeHeHue IEKTPOMarHUTHBIX BOJTH
B TEXHHUKE U OBITY.

HpI/IHI_[I/IHBI paanuoCBA3U U TCICBUACHUA.

Paguonoxamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY’KarOUIEU CPEBI.

TexHuyeckue ycTponcTsa u
PAaKTUYECKOE PUMEHEHUE!
My3bIKaJIbHbIE HHCTPYMEHTHI, pajaap,
pPagMONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBY-neusb, ynpTpa3ByKoBas
JUAarHOCTUKA B TEXHUKE U MEIULIMHE

aKyCTHUYECKOTO pEe30HaHca, CBA3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTY0HU U 4aCTOTOMN KOJeOaHUH.
N3ydeHnue CBOMCTB yiIbTpa3ByKa U €ro
MIPUMEHECHMUSL.

Hccaenosanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE,
MPEIOMIICHUE, TTOJSIPU3aALINS,
nudpakiys, “HTepdepeHIus.
OO6HapyxeHue HHPpaKpacHoOro u
yAbTPpaduOIECTOBOTO U3ITYUYECHUM.
CpaBHEHHE MEXAaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
OrnpeneneHue yclioBHil IPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJIHBI.
Pemienre kaueCcTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHEHUS 3HAHUM

1o TeMe «MexaHnyeckue u
3JIEKTPOMArHUTHBIE BOJIHBDY.
N3ydenne nmapaMmeTpoB 3ByKOBOM
BOJIHBI.

N3ydenue pacnpocTpaHeHUs 3ByKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OOBsiCHEHHE YCTPOMCTBA U MIPUHITUTIA
JEUCTBUS MY3bIKAIbHBIX THCTPYMEHTOB,
pazapa, paadonpuéMHUKa, TeJIeBU30DPa,
anTeHHbl, Tenedona, CBU-neun.
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OOBbscHeHUE yIbTPa3ByKOBON
JIMarHOCTUKHU B TEXHUKE U MCIUIIMHE.
Hcnonp3oBanue [T-rexnonoruu

npu paboTe ¢ AOMOTHUTEIbHBIMU
HMCTOYHUKAMHU WH(POpMAIIMH 110 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 o1leHKa MoCiIeaCTBUMN
IITyMOBOTO Y 3JICKTPOMArHuTHOI'O
3arpsA3HEHUS OKPYKAIOIICH cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0e30macHOCTH; MPEICTaBICHUMN

0 palMoOHaILHOM ITPUPOIOTIOIH30BAHUHI
(B mpo1iecce MoaroTOBKH COOOIICHHH,
BBITIOJTHEHUH TPYNIIOBBIX ITPOCKTOB)

2.4

Onrtuka

25

[IpssMonMHENHOE pacpOCTpaHEHNE

CBETa B OTHOPOJHOM cpene. JIyu cBera.

TouyeuHbIN HICTOYHUK CBETA.
OtpaxeHune cBeTa. 3aKOHBI OTPAKECHUS
ceeta. [locTtpoenue nzoopakeHuit

B TUI0CKOM 3epkaie. Chepruueckue
3epKara.

IIpenomiieHue cBeTa. 3aKOHBI
peIOMJICHUS cBeTa. AOGCOIOTHBIN
MOoKa3aTesb MPeIoMIICHUS.
OTHOCHUTENBbHBIN TTOKa3aTeIh
npenomiieHus. [locTOSTHCTBO 4acTOThI

HaOmronenrne onTUYecKux siBICHUH,
MPOBEJICHUE KOCBEHHBIX U3MEPEHU,
HCCIeI0BaHMS 3aBUCUMOCTEHN
(hbU3NYECKUX BEJIMYUH U OTBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPU U3YUYEHUH SIBICHUU MTPETOMIICHUS
CBETa Ha TPaHUIIC pasjeiia IBYX cpeil,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
pPaCCEeHBAIOLIEH JIMH3aX, BOJTHOBBIX
CBOMCTB CBeETA.

Hab6nrogenue noaHoro BHyTpeHHETO
OTPAXKEHUS, U3YUEHHE MOJEITHN
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CBETA U COOTHOUIEHUE JUIMH BOJIH
IIPU MEPEXOJE MOHOXPOMATUYECKOTO
CBETAa Uepe3 IpaHully pasziesia JByX
ONTHYECKHUX CPEL.

Xon tydent B ipusme. Jlucnepeus cera.
CnoxHbIi cocTaB Oenoro ceera. LIBer.
[TonHOE BHYTpEHHEE OTPAXKEHUE.
[IpenenbHbIN yroJ NOJIHOTO
BHYTPEHHETO OTPaKECHHSI.
Cobuparonye 1 paccenBaroIne JTUH3BL.
Tonkas mnH3a. POKYCHOE PaCCTOSTHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3HI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
r€OMETPUU U OTHOCUTEIBHOTO
NIOKA3aTeNs IPETOMIICHHUS.

dopMysia TOHKOU JIMH3BI. Y BEIIMYEHUE,
JABAEMOE JINH30M.

Xox ny4a, IpOLIEIEro JUH3Y MO
IPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM
onTru4eckoun ocu. Ilocrpoenue
U300pKEHUN TOUKH U OTPE3Ka MPSIMOI
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEeMaX.

Ontuueckue npubdopsl. Pazpemarornias
cnocoOHOCTh. ['1a3 kak onTuueckas
cucrema.

CBETOBO/IA.

[Tonydenne n300pakeHUsI B CUCTEME
13 IUIOCKOTO 3€pKaJia U JINH3BI,

B CUCTEME U3 JBYX JINH3.
KoHcTpyrpoBaHue TeIeCKOMUYECKUX
CUCTEM.

N3ydenue nossipusanuu CBETa,
OTPaKEHHOTO OT MOBEPXHOCTHU
JIMRJIEKTPUKA, U3YUYCHHE
uHTEephEPEHIINH JTA3ePHOTO U3ITYUCHUS
Ha JIBYX IIEJISIX.

[Tonydenue criekTpa U3 IyudeHUs
CBETOJIMO/a P MOMOIHU
JTU(PaKIIMOHHON PEIETKH.

Petienne pacué€THbIX 3a71a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hU3UIECKOM MOJICITBIO

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «OnTuKay.

Perienne kauecTBEHHBIX 3aj1a4,
TPeOYIOIMUX MPUMEHECHUS 3HAHU I

1o Teme «OnTuKa.

[TocTpoenue u pacy€T n300pakeHHI,
CO3/IaBAEMBIX IJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Onpenenenue ycaoBUl NPUMEHUMOCTH
MOJIEIN TOHKOM JIMH3bI; TPAHHUII
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[Ipenensl npuMEHUMOCTH
F€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. Matepdepenims
cBeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOIEHN MAKCUMYMOB U
MUHAMYMOB B HHTEP(PEPEHIIMOHHOM
KApTHUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHUKOB. [IpuMepbl KITacCUUeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. JuppakuuonHas
peméTrka. Y ciioBre HaOIIOAeHUS
TJIABHBIX MAKCUMYMOB TP MaJICHUH
MOHOXPOMaTHYECKOTO CBETA

Ha TU(PAKIIMOHHYIO PEIIETKY.
[Tongapu3zanus ceera.

TexHuueckue yCTporucTBa 1
TE€XHOJIOTUYECKHUE MPOLIECCHI: OUKH,
JyTia, IepucKom, goTroarnrmapar,
MUKPOCKOTI, MPOEKIIMOHHBIN arapar,
MPOCBETIECHNE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS pEIIETKA

IPUMEHUMOCTH T€OMETPUUYECKOM
OINTHKH.

OOBbsacHeHnEe 0COOEHHOCTEN MPOTEKAHUS
ONITUYECKUX SABJICHUI: UHTEP(DEPECHIINH,
T paKkIum, TUCIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbsicHEHUE YyCTPOWCTBA U TPUHIUIIA
JEHUCTBHS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
MIPOEKIIMOHHOTO anmnapara,
TU(paKIIMOHHON PEIETKH, BOTIOKOHHOM
OITHKM.

OOBbscHEHUE POCBETIICHUS ONITUKH.
PaboTa B rpynnax npu o0CyXJ1eHUU
BOIIPOCOB MEXIPEIMETHOIO XapakTepa
(manpumep, o reme «CBEeTOBbIE
SIBJICHUSI B TIPUPO/IEY )

Hroro no pazneny

60

Paznen 3. OcHOBBI clIENMAJILHOM TEOPUHU OTHOCUTEIbHOCTH (nasee - CTO)

3.1

OcHOBBI
CIIELIMaJIbHOW TEOPUHU
OTHOCHUTEJIbHOCTH

5

I'panu1bl NPUMEHUMOCTH KIIACCUYECKON
MexaHuKU. [TocTynarsl cienuanbHON
TEOPUU OTHOCUTEIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
MMITYJIbCA U SHEPTUU PEIATUBUCTCKUX
yacTull (1o ¢poTorpagusiM TpPEeKOB
3apSKEHHBIX YaCTUL B MATHUTHOM
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uHTepBai. [Ipeobpazoanus Jlopenia.
Y cnoBre NPpUYNHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHue BpEMEHHU U COKpaleHUE
JUTUHBI.

DHEPrus U UMITYJIbC PEISITUBUCTCKON
YaCTHULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIbI. DHEPIUS
IIOKOS.

TexHuyeckue ycTponcTa u
TEXHOJIOTUYECKHUE MTPOLIECCHI:

CIIyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3apsKEHHBIX YaCTHULL

roJje).

AHanu3 u onucanue GU3NIECKUX
SBJICHUM C UCTOJIb30BAaHUEM MOCTYJIAaTOB
CIIEHHUAIBHOW TEOPUH OTHOCUTEIBHOCTH.
OObsicHEHUE IPUHIINTA TCHCTBUS
CITyTHUKOBBIX TPUEMHHKOB,
YCKOPUTETIEN 3apSKEHHBIX YACTHI]

Hroro no pazgeny 5
Pa3znen 4. KBantoBasi pusuk
4.1 KopnyckymnsipHo- 15 PaBHOBECHOE TEIIIOBOE M3TyYEHHUE IIpoBeneHre KOCBEHHBIX U3MEPEHHU,

BOJIHOBOM JyaJiu3M

(u3mydeHue abCoMOTHO YEPHOTO TEIIA).
3akoH cMmemieHus: Buna. ['unoresa
[limanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dororpdext. OnbiTer A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHUE
OitHimTeitHa 111 hoTodrddexra.
«Kpacnas rpanuna» gororddexra.
JlaBnieHue cBeTa (B YaCTHOCTH,
JIaBJICHUE CBETa Ha a0COJFOTHO

HCCJICIOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3NYECKUMU BEIMUMHAMHU

Npy U3yueHuu siBiieHus potodrpdexra.
OrnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEITHOCTEN
U3MEepeHUN (PU3NUECKUX BETUYHUH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
Pemienune pacu€THbIX 3a71a4 C SIBHO
3aJJaHHOU U HESIBHO 3aJIaHHOU
(bU3UYECKOM MOJIEIIbIO
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MTOTJIOTIIAFOIIYIO U AOCOJFOTHO
OTPAXKAIOIUTYIO TOBEPXHOCTH). ONBITHI
I1.H. JIeGenena.

BonHoBrie cBOMCTBaA yacTull. BoiaHbI
ne bpouns. Jlnmuaa BonHb! ne bpoia u
pasMepbl 00JaCTH JIOKATU3AIHH
JBIKYIIEHCS YaCTHUIIBI.
KopnyckynsspHO-BOJTHOBOM Ayallu3M.

Hudpakuus 37€KTPOHOB Ha KpUCTaILIaX.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHONIEHNS HEOTIPEIEIIEHHOCTEN
I'eiizenoepra.

TexHuueckue yCcTpoucTsa u
TE€XHOJOTUYECKHE MPOLIECCHI:
CHEKTPOMETP, (OTOITIEMEHT,
(boTOATYNK, TYHHEIBHBIN MUKPOCKOII,
COJIHEUHas OaTapesi, CBETOIUO/

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBJICHUSD.

Peliennie kauecTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHCHHS 3HAHUHT

1o Teme «KBaHTOBBIC SIBJICHUSD.
Onpenenenue ycaoBU TPUMEHUMOCTH
KBAaHTOBOW MOJIETIU CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCMOJIb30BAHUEM YypPaBHEHUS
Oiinmreiina 1ia Goroaddekra,
MIPUHIIUIIA COOTHOILICHUH
Heonpenenéunoctu ['eiizendepra.
OOBbsicHeHWE PUHITUTIA CHUCTBUS
CIIeKTpOMeTpa, (PoTorIeMEeHTa,
dboToaaTurKa, TYHHEILHOTO
MUKPOCKOIIa, COJTHEYHOU OaTapeu,
CBETOJMOAA.

Hcnons3zoBanue IT-texnonornii

npu paboTe ¢ AOMOTHUTEITbHBIMU
MCTOYHUKAMU WH(OPMAIUH 110 TEME,
X KPUTUYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnBITHI 10 UCCIAEA0OBAHUIO CTPOEHUS
aroma. [Imanerapnas mozens aroma

Pesepdopna.
[Toctynarsl bopa. U3nyuenue u

OnpeneneHue AJIMHBI BOJHBI JIA3€PHOTO
W3JTy4YCHHUS.

HaOmronerne TMHEeHYaThIX CIIEKTPOB.
HccnenoBanue criekTpa pa3peKeHHOTO
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norjoiieHrue (OTOHOB IIPH MEPeXo/ie
aToOMa C OJTHOTO YPOBHSI DHEPTUH

Ha JpYrou.

Buapl criektpoB. CniekTp ypoBHEN
SHEPruu aToMa BOAOPOJA.
CHoHTaHHOE U BBIHYXKIECHHOE
u3JydyeHue ceera. Jlasep.
TexHuueckue yCcTpoucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
CHEKTpaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOJAOPOJA U U3MEPEHUE
nocTossHHON PunGepra.

N3yuenue ycTporcTBa U AEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OrnpeneneHue yclioBUil NPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OOBsicHeHWE PUHIUIIA IEHCTBUS
CIIEKTPOCKOMa, J1a3€pa, KBAHTOBOIO
KOMIIBIOTEDPA.

AHanu3 KBaHTOBBIX MIPOIIECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
noctynartoB bopa

4.3

du3uka aTOMHOI'O
aapa u
3JIEMEHTAPHBIX
JaCTHII

Hyxnonnas monens sinpa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio siapa. M3otonsl.
PamnoaktuBHOCTE. Anbha-pacra.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOH paJMOaKTUBHOIO pacnaja.
PannoakTuBHBIE U30TOMBI B IPUPOJIE.
CBOMCTBA MOHU3UPYIOIIETO U3ITyYEHUSI.
BrnusiHue pagnoakTUBHOCTH HA KUBBIE
opranusmbl. EcrecTBeHHBI QOH
u3iydyenus. /lozumerpus.

DHeprus CBsA3U HYKJIOHOB B SIAPE.
SAnepubie cuibl. JledexT maccer spa.
SnepHble peakuuu. [lesieHue U CUHTE3

[IpoBenenue uamepeHuit
paanoakTUBHOTO GhoHA

C UCIOJIb30BaHNEM JI03UMETpa U
HCCIIEIOBaHUE TPEKOB YaCTHI]

(10 TOTOBBIM hoTOrpadusIM).
N3yuenune moriomieHus 0eTa-4acTHIl
ATFOMUHHUEM.

Omnpenenenue ycnoBUui MPUMEHUMOCTH
MOJIEJI AaTOMHOTO Spa.

AHanM3 U ONMCaHue SAEPHBIX PEeaKIuit
C UCTIOJIh30BAaHUEM TOHSITUN MacCOBOE
YUCJIO U 3apsil SIpa, DHEPTHUS CBI3U
Aapa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCOBOTO YHCIIa M SHEPTHUH B SJIEPHBIX
peakiusx, 3aKOHa PaIMOAKTUBHOTO
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anep. Snepusie peaktopsl. [Ipodiiembl
YIPaBISEMOT0 TEPMOSIAECPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKTHI PA3BUTHS
SAJIEPHON DHEPrETUKH.

Mertoabl perucTpauuu U UCCIEA0BaHUS
AJIEMEHTAPHBIX YACTHUL.
OyHIaMEHTaIbHbBIE B3aUMOIECHCTBU.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-riatooHHast MOJEb
aZpOHOB.

®u3suka 3a npeaenaMu CTaHIapTHOM
Mogenu. TémMHas maTtepust U TEMHas
JHEPrus.

EnnncTBO mznueckoii KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE ITPOLECCHI: T03UMETP,
Kamepa BuiibcoHa, iAepHBIA PEaKTOoD,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

pacnana.

OOBsiCHEeHUE MPUHITUIIA JCHCTBHS
J03UMeTpa, KaMepsl BriibcoHa,
SIEPHOTO peaKkTopa, TEPMOSICPHOTO
peakTopa, aTOMHON OOMOBI, MArHUTHO-
PE30HAHCHOM TOMOTpaduH.

AHaJIN3 U OIICHKA BIIMSTHUS
PaJIMOaKTUBHOCTH Ha KHBBIC
OpraHU3MBbI, a TAK)KE TIOCIICCTBUN
Pa3BUTHS SJACPHOMN SHEPIreTUKU

C IIO3UIIMH DKOJIOTHUECKOUN
0€301acHOCTH; TIPEICTaBIICHUI

O paIlMOHAJILHOM MTPHPOJIOIIOIB30BaHUT
(B TIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHCHHSI TPYIIIIOBBIX TPOCKTOB)

Hroro no pazneny

25

Paznen 5. DjeMeHTbI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMHH U
acTpousuku

12

DTarnbl pa3BUTHS ACTPOHOMUH.
[IpuknagHOe U MUPOBO33PEHUECKOE
3Ha4YeHUe acTpoHOMUHU. [ [puMEHUMOCTH
3aKOHOB (PU3UKU 151 OOBICHEHUS

Habmonenue 38E31H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
IIPUJIOKEHUH I ONIPEACIICHUS
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MPUPOJIbI KOCMUYECKUX OOBEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienopanuii. CoBpeMEHHbIE
OINTHYECKHUE TEIICCKOIIHI,
pagruoTEIECKOIIbI, BHEaTMOC(hEepHas
aACTPOHOMMUSL.

Bup 3Bé3nHoro neba. Co3Be3nus, spKue
3BE3bI, IUIAHETHI, X BUAUMOE
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connne. CotHeuHast aKkTUBHOCTb.
HcTtounuk sneprum ColiHIa 1 3BE3].
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEeKTPaJIbHBIN KJIacc —
CBETHUMOCTBY. 3BE3/IbI ITIABHOM
TIOCJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]T
IJIABHOM ITOCJIEI0BATEIBHOCTH.
BnyTpennee ctpoeHune 3BE3 .
CoBpeMeHHbIE NPE/ICTABICHUS

0 MPOUCXOXKICHUH U 3BoJroIMU CoJiHIIa
1 3BE3J1. DTaIlbl )KU3HM 3BE3 .
Muineunsin [1yTe — Hama ["anakruxa.
[Tonoxxenue n neuxxenune CoiHIIA

B I'amaktuke. TuUnNb rajgakTHK.
Panuoramaktuku u kBazapbl. YEpHbIe
JBIPHI B si/Ipax rajakTHK.

MOJIOKEHUSI HEOECHBIX 00bEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3iusg CeBEpHOro Moayuapus u
APKUE 3BE3IBL.

Hab6mronenue B Teneckon JIyHbl, T1aHer,
TYMaHHOCTEW U 3BE3HBIX CKOIUICHUM.
VYyactue B JMCKYCCHH O POJIU
ACTPOHOMMH B COBPEMEHHOM KAPTHUHE
MHPA, B IPAKTUYECKOMN AEATEIbHOCTH
YEJIOBEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH.

[TonroroBka cooO1IeHN 0 METOIaX
MOJy4YE€HUS HAYYHBIX aCTPOHOMUYECKHUX
3HAHHUU, OTKPBITUAX B COBPEMEHHOU
ACTPOHOMHH.

[IprMeHeHnE OCHOBOMIOJIATAFOIINX
ACTPOHOMMYECKUX MOHSATHM, 3aKOHOB U
TEOpUH ISl aHAIU3a U OOBICHEHUS
(bu3NYECKUX POLECCOB, TPOUCXOASIINX
B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX,

B MEXXTAIAKTUYECKOUN Cpeie, IBUKECHUS
HEOECHBIX TeJI, IBOJIIOLIUHU 3BE3/ U
Bcenennoii
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Bcenennas. Paciiupenne BeenenHonu.
3akon Xa060mna. Pazberanue rajakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
W3J1y4YCHUE.

MacmrabHas ctpykrypa BeeneHHOM.
MeraranakTtuka.

Hepeménnsie mpo0aemMbl aCTPOHOMUU

Hroro no pazneny

12

Pa3nen 6. ®u3nuyeckuii NPpaKTUKYM

6.1 duznyeckuii 16 Crioco0b1 n3MepeHust GU3NUECKUX [IpoBeneHrEe KOCBEHHBIX H3MEPEHMI,
MPAKTUKYyM BEJIMYMH C UCMOJIb30BAHUEM HCCJIEIOBAHUI 3aBUCUMOCTEN

aHAJIOTOBBIX U IU(POBBIX (bu3NYECKUX BEJIMYMH, IPOBEPKA
M3MEPUTENBHBIX TPUOOPOB U MPEIIOKEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMATUYECKUX
AOCOIOTHBIE U OTHOCUTEIIbHBIE pazzenax «Y4eHU4YEeCKUN IKCIIEPUMEHT,
HOTPEIIHOCTH U3MEPEHUN (PU3HUECKUX | TabopaTopHbIe PabOTHI, MPAKTUKYM))
BesiMuMrH. OlieHKa TpaHuIl
MOTPEIIHOCTEN

Hroro mo pazaemy 16

Pa3znen 7. O6o01aroiee noBTopeHne

7.1 Cucremaruzanus u 15 O06o01eHne u cucTeMaTu3aus YyacTue B IMCKyccuu 0 posid (GU3UKH U

o0oO01IeHne
MIPEAMETHOTO

COJIep KaHMS U OTIhITa
NEeATEITLHOCTH,
PUOOPETEHHOTO
pU U3yYEeHUU Kypca

COAEpKaHUS Pa3/IeNioB Kypca
«Mexanukay, «MonexysipHas pusuka
U TEPMOJAUHAMUKAY,
«DnekTpoauHaMukay, «Konebanus u
BOJIHBD», «OCHOBBI CIIEITUATIBHON TEOPUH
OTHOCUTEJIbHOCTIY, «KBaHTOBas

aCTPOHOMUH B PA3IMYHBIX chepax
NEATEIbHOCTH YEJIOBEKA.
IToaroroBka cOOOILEHUN O MECTE
(bU3MYEeCKON KapTHHBI MUpPaA B PSITY
COBPEMCHHBIX MPECTaBICHUI

0 TIPUPOJIE.
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¢buzukm 10-11
KJIACCOB

busnkay, « IeMEHThl ACTPOHOMUU U
acTpou3uKm.

Ponb ¢pusuku u actpoHOMHH

B 9KOHOMUYECKOMU, TEXHOJIOTHYECKOM,
COITMAJILHOM W ATUYECKOU cepax
JeSITEILHOCTH YEJI0BEKa, POJib U MECTO
(U3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA, 3HAUCHHE
onucaTelIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON U IPOrHOCTUYECKON
byHKuM Puznyeckoi Teopuu, poib
(¢u3nueckoil Teopur B POPMUPOBAHUU
IpeICTaBICHUN O GU3NYECKON KapTHHE
MHUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUI
0 MpUpoJEe

BelnonHenne yueOHbIX 3aaHui,
JEMOHCTPUPYIOLINX OCBOEHUE
OCHOBHBIX TIOHATUH, PUZNIECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3HKU
10-11 knaccos

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170
YACOB I10 ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA:

1. ®usnka, 10 kiace/ YrmyOnenusiid ypoens/ B.A. KacesiHOB.- 5- u3n., crepeorur.- M.: [Ipoda, 2018.
2. ®dusmka, 11 knacc/ Msakumes I'.JI., byxosnes b.b., Uapyrun B.M. nox penakumeii [TlapdpentreBoit H.A., AkiimonepHoe o011ecTBo
«3narenbcTBO «lIpocBerienne».

METOAUYECKHUE MATEPHUAJIbBI VI YYUTEJIA

Coopnuk 3anau o ¢usuke 10-11 kinaccel. bazossiit yposens / [Tlapdpentsena H. A.

®dwusuka: 10 — 11-e kmaccrl: 3agaunuk: yaeoHnoe mocodue / A.Il. PeimkeBud. — 29-e u3n., crep. — Mocksa: [Ipocsemenue, 2025. C. 188.
®wusuka. Paboune nporpammel. [Ipeamernas nuHus yyeOnukoB "Knaccuueckuit kype". 10-11 kiacesr / llatanuna A. B.

Terpans nns mabopatopHsix padot no ¢usuke, 10, 11 k. / [TapdentreBa H.A.

®wusuka. 10 xknace. Meroanueckoe nmocobue k yueonukam Mskumesa ['. S., CunsikoBa A.@usuka. 10-11 knaccsl. MeToauueckue
Marepuaisl I yuuTens. bazoBelil ypoBEHb.

®OI'OC» (aBTOop C. A. Tuxomuposa).

agrwdE

6. «®Puznka (yrinyonéHHbeiii ypoBeHb). Peamuszanms tpedoBanmuii ®I'OC cpeanero obuiero o0pa3oBaHHs: METOAMYECKOE MOCOOME LIS
yuurtens» (A. A. Skyta u n1p., Hayu. pen. M. B. Ceménos, 2023 r.).

1. «Duzmka. 10 xmacc. Yrmyonénnsiit ypoBeHb. Meronndeckoe mocodue k yueOHuky B. A. KacesnoBa» (. I'. Bnacosa, B. A. KacesiHoB,
2022 1.).

8. «®uzuka. 11 xnacc. ba3oBblif U yriayOnéHHbl ypoBHH. MeToaudeckoe MocoOMe ¢ YKa3aHUSAMHM K PELICHUIO 3a]ad MOBBIIICHHON

tpyaHoctu» (JI. 3. 'ennenmreiin, A. A. Bynatosa, A. B. Komkuna, 1. H. Kopauises, 2018 1.).

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPChbI
N PECYPCBI CETU UHTEPHET

https://examen-media.ru/products/ - Dx3amen-menua
https://www.gosuslugi.ru/landing/edu-content - YauBepcanpHas OubiIroTeKa U POBOro 00pa3oBaTeILHOTO KOHTEHTA

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge - ®enepajibHbIii HHCTUTYT MEAArOTHYSCKUX H3MEPEHUH
https://uchi.ru/ - Yau.py
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https://www.yaklass.ru / - dKnacc
https://oblakoz.ru/quidelines - ®usuka JIad «O0nako 3Hanui»
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