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QenepanpHas paboudass mnporpamma 1o ydyeOHoMy mpeametry «Duzukar»
(yrnyOnéHHblid ypoBeHb) (mpeamMeTHasi o0nacTh «EcTecTBeHHOHAy4HBIE MPEAMETHD)
BKJTFOYACT MOSICHUTEIBHYIO 3aIMCKY, COJIepKaHue 00yUeHHUs, TUIAaHUPYEMBIE PE3yIbTaThl
OCBOEHHMSI MPOTPaMMBbI 10 (PU3UKE, TEMATUYECKOE TIIaHUPOBAHHUE.

[TosicHUTENBHAS 3aMMMCKa OTPAYXKAET OOIINE TN U 33J1a49l (DU3UKH, XapaKTEPUCTHKY
MICUXOJIOTUYECKHUX MPEATNIOCHUIOK K €€ M3y4YeHHIO 00YyJaroluMuUCs, MECTO B CTPYKTYpE
y4eOHOro IUlaHa, a TakKXKe IMOAXOJbl K OTOOpY COAEpKAaHUS, K OINPEACICHUIO
MJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOydeHMsSI PACKPBIBACT COJIEp)KATENIbHbIE JIMHUU, KOTOpbIE
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YYEHUsl B KaXJIOM KJIacCe Ha YPOBHE CPEIIHEro
oO1ero o6pa3oBaHMs.

[InanupyemMble pe3yibTaThl OCBOCHHS MPOTrpaMMbl MO (PU3MKE BKIIOYAIOT
JMYHOCTHBIE, METalpeJIMETHBIE PEe3yJbTaThl 32 BECh MEPUOJ OOy4YEHHUS Ha YpOBHE
CpeaHero o0uiero oOpa3oBaHusi, a TAaKXKE MPEIMETHBIC JTOCTHXKEHUSI OOydYarolerocs
3a KaXXJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no (usuke Ha ypoBHE cpeaHero obmiero oopasoBanus pazpaboraHa
HAa OCHOBE TOJOXKEHUA U TpeOOBaHUN K pe3ylbTaraM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammel, npeactaBieHHbIx B OI'OC COO, a Takxke ¢ y4éTom
denepanbHOl paboueli mporpaMMbl BociuTanus U KoHIenimu npenogaBaHust yaeOHOro
npeamera «®uszukay B 00pa3zoBaTelbHBIX opraHuzamnusx Poccuiickoit denepanuu,
peanu3yronMx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

[Iporpamma mo ¢u3uke ompenenser 00sA3aTelIbHOE MNPEIMETHOE COJEpKAHUE,
YCTAaHABIMBAET PEKOMEHAYEMYIO IMOCIEI0BATEIbHOCTh M3YYEHUS TEM U Pa3/elioB
y4eOHOro mpeaMeTa ¢ yU4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU
y4eOHOro mpoliecca, BO3pacTHbIX 0coOeHHOCTel oOy4aronuxcs. [Iporpamma no gusuke
AT mpeCcTaBIeHUE O IENAX, COAepKaHnu, OOIIel cTpareruu 00y4eHMs, BOCIIUTAHUS U
pa3BuUTHs OOy4YaIOMIMXCA CpeACTBaMU yueOHOTo npenMera «Du3nka» Ha yriayOiaeéHHOM
YpOBHE.

N3yuenune xypca ¢pusuku yriayOa€HHOTO YPOBHS MO3BOJISIET PEAIM30BATh 3aJa4d
npodecCUOHaNbHON OPUEHTAIIMH, HAMPABICHO HA CO3/IaHWE YCIOBHUM JJI MPOSBICHUS
CBOMX WHTEIUICKTyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXXIbIM OO0ydYaroImuMcs,
KOTOpble  HEOOXOAWUMBI  JUIsi  TPOJODKEHUS  oOpa3oBaHUsST B OpraHMU3alUsIX
npodeccHoHamHbOr0  00pa3oBaHMsl MO  PA3IUYHBIM  (DU3UKO-TEXHHYECKUM |
WHXEHEPHBIM CHEIUATbHOCTSIM.

B mporpamMme mo ¢usmke omnpenensroTcs IUTAHUPYEMBbIE PE3yJbTaThl OCBOCHHS
Kypca (GU3MKM Ha YpPOBHE cCpefaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTamnpenIMeTHbIE, TpeAMETHBIC (Ha yriyonéHHom ypoBHe). HaydHo-meToqomornaeckon
OCHOBOMH 17151 pa3paboTKu TpeOOBAHUM K TUYHOCTHBIM, METAIIPEAMETHBIM U PEIMETHBIM
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pe3ynbTaTaMm 00y4arouuxcsi, OCBOUBIIMUX MPOrpaMMy Mo (U3HKE HA YPOBHE CPEIHErO
oO1iero o0pa3zoBaHus Ha yriyOJEHHOM YPOBHE, SIBJIIETCSI CUCTEMHO-IESTEIbHOCTHBIN
ITOAXOJ.

[Iporpamma no ¢u3MKe BKIIOYAECT:

IJIAHUPYEMBIC PE3yIbTaThl OCBOCHUS Kypca GU3UKHU HA YTITYyOJIEHHOM YPOBHE, B TOM
YuCIie IPEAMETHBIC PE3YJIbTATHI IO F0jIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «duznka» mo rogam oOydeHus;

TEMaTHYECKOe TIIAHUPOBAHUE T10 TOAaM OOyUCHHUS.

[Iporpamma no pu3uke UMeeT IPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEISIMHA (PU3UKH I COCTABJICHUSI CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma mo (u3nuke HE CKOBBIBAET TBOPUYECKYI0 HHUIIMATUBY YUYUTENICH U
MPEAOCTABISECT BO3MOXHOCTU ISl pealiu3alliyd Pa3IU4YHbIX METOJIMYECKUX MOIX0JI0B
K TMpenojaBaHui0 (PU3MKU Ha YIIIYOJIEHHOM YpOBHE NPU YCIOBUM COXPaHEHUS
00s13aTEIbHON YaCTH COJIEp KaHus Kypca.

®du3nka KaKk Hayka O HaumbOoJiee OOLIMX 3aKOHAX MPUPObI, BHICTYMAasi B Ka4eCTBE
y4eOHOro TpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ] B CHUCTEMY 3HaHUM
00 okpyxatouieM wMupe. LlkonbHbIE Kypc (QU3HUKM — CHUCTEMOOOpa3yroluid
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX MIPEIMETOB, MOCKOJIBKY (PU3UUYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3y4yaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueit u actpoHoMmuen. Mcrmonap30BaHMe M aKTUBHOE MPHMEHEHHE (DU3UYSCKHUX
3HAHHM OTPEICNNIIO XapaKkTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHI B cepe
SHEPreTUKHU, TPAHCIOPTA, OCBOCHUS KOCMOCA, TMOJYYEHUS] HOBBIX MaTEpPUAIIOB
C 3aJaHHBIMH CBOMCTBaMU. M3yueHne hpu3uKu BHOCUT OCHOBHOM BKJIaj B (QOPMHUpPOBaHHE
€CTeCTBEHHO-HAyYHOW KapTUHBI MHUpa  oOywaromierocs, B  (opMHUpOBaHUE
YMEHUN NPUMEHSITh HAy4YHBIM METOJ TO3HAHUS TPU BBINMOJHEHUHM HMMH Y4E€OHBIX
HUCCJIEIOBAHUM.

B ocHOBY Kypca (pu3HKu Ha ypOBHE CpeaHEro o0IIero oopa3oBaHus MOJIOKEH Pl
uJel, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €0 MOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM ¢ HEW Kypc SIBJISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJCPKHUT MaTepHal M3 BCEX pa3ieiioB (PU3WKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKO, TAK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTcTBUM ¢ HEil MaTepuan Kypca GU3HKU 00beINHEH
BOKpyr (usnueckux Teopuid. Bexnymmm B kypce sBusercs (popMupoBaHHe
MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSX MaTe€pUHU, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanonaracT MCIOJIb30BAHUE
I'YMaHUTAPHOTO MOTEHIMaNa GU3NUECKON HAyKHU, OCMBICIICHUE CBSI3U Pa3BUTHS (PUBHKHU
C pa3BUTHEM OOINECTBA, a TaKXKe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usmky yriayOn€HHOro YpOBHS
MPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJIOTHYECKHUX
MIPUJIOKEHUN W3YyUYEHHBIX TEOPUN W 3aKOHOB. [Ipn 3TOM paccMarpuBaroTCs Ha YpOBHE
OOLIUX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA, M TEXHOJIOTHH.



Hoesn rkonozuzayuu pearmsyercs TOCPEACTBOM BBEICHUS 3JIEMEHTOB COJIEP KAHMS,
MOCBSAMIEHHBIX OJKOJOTHYECKUM TIPOOJIEeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pa3BUTHEM TEXHHMKHU U TEXHOJIOTH, a Takxke 0OCYXIeHUsl MpoOieM paruoHaIbHOIO
TIPUPOOTIOIH30BAHUS U SKOJIOTUUECKON OE30TTaCHOCTH.

OcBoeHue cojiepkaHus TPOrpaMMbl MO (PU3MKE JOMKHO OBITH TOCTPOCHO
Ha MPUHIUIIAX CUCTEMHO-IEATEIbHOCTHOrO moaxonaa. [ns dusuku peanmuzanusi 3THX
MPUHITMTIOB 0a3upyeTcsi Ha HCIIONIB30BAHUN CAMOCTOSITEILHOTO HKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHcTBYIoMIEro (hakTopa yueOHoro npouecca. s yramyOonéHHOro ypoBHS —
TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOTO HJKCIEPUMEHTA, BKIIOYAIOIIETO
(bpOoHTaNbHBIE YUEHUYECKHUE OIBITHI MMPU W3YyYEHWH HOBOTO Marepuaia, J1abopaTOpHbBIE
paboTbl W paboThl TpakTUkyma. [Ipu 3TOM BO3MOXKHBI JBa CIOCO0A pearu3aiuu
(bU3MYEeCKOro MpakTHUKyMa. B mepBOM cilydae MpakTHUKyM IPOBOAMUTCS JHUOO B KOHIIC
10 1 11 knaccoB, 1100 MOCIe IEPBOTO U BTOPOTO MOJYTOAUHN B KAXKJIOM U3 ITUX KIIACCOB.
Brtopoii ciocob — 310 uHTEerpanus padoT npakTUKymMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpPBIE MPOBOJSITCS B Mpoliecce U3ydeHus pasaena (temsl). [Ipu sTom nmox padboramu
MpaKTUKyMa IMOHMMAETCSd CaMOCTOSITEIBbHOE MCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOIr'0, 0000IIEHHOTO BHIa 0€3 MOIIaroBOM HHCTPYKIIUH.

B mporpamme mo ¢usuke cucreMa ydeHWYECKOTO SKCIEPUMEHTa, J1abopaTOpHBIX
paboT U MpaKkTHKyMma MPEICTaBJICHA €MHBIM TepeduHeM. BriOop TemaTuku sl 3THX
BUJIOB  yYCHWYECKMX  MPAKTHUYECKHX  pabOT  OCYIIECTBISACTCS  YYaCTHUKAMU
00pa30BaTeIBLHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO IUIAHWPOBAHUS U
ocHaieHus kabunera ¢usuku. [Ipu 3ToM obGecnieunBaeTCsi OBJIaJIeHUE O0YyUaAIOIIMMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
bu3MYEeCKUX BEIMYUH U TTOCTAaHOBKY OIBITOB TIO MTPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHWE yaenseTcs PEIICHUIO PacYETHBIX M KAYSCTBEHHBIX 3ajad.
[Tpu sTOM ISt pacu€THBIX 3a7a4d MPUOPUTETOM SIBJISIOTCS 3a/Ja4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHON (PU3UYECKON MOJIEIIBIO, TTO3BOJISIFOIIUE PUMEHSATh U3YUEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeiia Kypca, TaKk W WHTETPUPYS NMPUMCHEHUE
3HAHUN U3 pa3HBIX pa3/enoB. J[Jis Ka4eCTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBIISIFOTCS 3a]JaHUs
Ha OOBSICHCHHE/TpEICKa3aHWe NPOTCKaHWS (U3NYECKUX SIBJICHUH H IPOIIECCOB
B OKpYXalollel >Xu3HH, TpeOyroiue BbIOOpa (U3UUECKOW MOJAENH [JIs CUTYalUH
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusimu GI'OC COO k MaTepuabHO-TEXHUYECKOMY
oOecrieueHnto0 y4eOHOro nporiecca Kypc pu3nuku yriayOoaéHHOTO YPOBHS Ha yPOBHE
cpemHero oo1ero oOpa3oBaHUs TOJDKECH U3YYaThCs B YCIOBUSAX MPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku JODKHO OBITH HEOOXOAMMOE Ja0opaTopHOE OOOpYAOBaHUE
JUISL BBITIOJHEHWS YKa3aHHBIX B TIporpaMme T0 (PU3MKE YYEHUYECKUX OIBITOB,
71a00paTOPHBIX padOT U padOT MPAKTUKYMa, a TAKKE IEMOHCTPAIIMOHHOE 000PY10BaHUE.
JlemoHCTpanmoHHoe 000pyAoBaHuEe (OPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM
MUHAMAJIBHOH  JOCTaTOYHOCTH M  OOECMEYMBAeT TIOCTAHOBKY IEPEYMCICHHBIX
B MporpaMMme mo (pU3MKe KIIOYEBBIX JAEMOHCTpPALUNA AJIS UCCIENOBAHUS HU3y4aeMbIX



SIBJICHUI U MPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAJIBbHBIX 3aKOHOB, UX TEXHUUYECKHX
IIPUMEHEHUM.

JlabopaTopHoe o0oOpynoBaHME I  YYCHHUYECKUX  IPAKTUYECKUX  padboT
dbopMupyeTcs B BUJE TEMAaTHUYECKHX KOMILUIEKTOB U OOECIIEUNBAETCS B pacuére OAHOTO
KOMILJIEKTa Ha JBYX OOydammmxca. TeMaTudyecKue KOMIUIEKTBl JIaOOpaTOPHOIO
000pyAOBaHMSI JOJKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUN aHAIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJC
1 pOBLIX T1a00paTOPHUH.

OCHOBHBIMM LENSIMA M3Yy4eHUS (PU3MKKM B 0oOwmEeM OOpa30BaHHUM SIBJISIOTCS:

dbopMHpOBaHKE MHTEpPECAa M CTPEMIICHHUS OOY4YaloIIMXCS K HAYYHOMY H3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJACTABICHUNA O HAy4YHOM METOAE MO3HaHUS M (POPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SBJICHUSIM;

(opMHpOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pE3yJbTaTa HW3Y4YEHUsI OCHOB
CTpOEHUs MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUe YMEHUW OOBICHATH SBJICHHUS C MCIOJIB30BAaHUEM (PU3UYECKUX
3HAHWM U HAYYHBIX JOKAa3aTEIIbCTB;

(opMupoBaHHE MpPENCTaBICHUA O POAM (QU3MKU JUISL  Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX cepax Oymaymiedt mnpodeccuoHaIbHOU
JeSITEJIbBHOCTH, CBSI3aHHBIX C (PU3MKOM, OATOTOBKA K JajbHEHeMy 00y4eHHUI0 B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne STUX Ledel oOecrneynBaeTcsi pEeLICHHEM CIEAYIOUMX 3ajad
B IIpoIlecce M3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHUS:

NpUOOpPETEHUE CHUCTEMBbl 3HAHUM 00 O0OIWMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHSX, BKIIOYAsl MEXAHUKY, MOJEKYJISIPHYIO (U3HKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPO(PU3UKH;

(bopMHpOBaHWE YMEHHI MPUMEHSATh TEOPETUUYECKUE 3HAHUS JUIsl OOBSICHEHUS
(bu3MUeCcKuX SBJICHUA B TMPUPOJAE U I MPUHATUS NPAKTUYECKUX PEIICHUMN
B IIOBCEJIHEBHOM JKU3HU;

OCBOEHME CIIOCOOOB PEIICHMs PA3IMYHbIX 3a]ad C SIBHO 3aJaHHON (hU3MYECKOM
MOJIEJIbIO, 3a/a4, OAPA3yMEBAIOIINX CAMOCTOSTENBHOE CO3IaHne (PU3UUECKON MOIENH,
aJICKBaTHOM YCIIOBUSIM 33J]a4M, B TOM YHCJIE 3a]1a4 MH)XEHEPHOI'O XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYXKAIOILIYIO CPENY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOIO  IUIAHUPOBAaHUS U TNPOBEIACHUS
(bu3nyeCKUX SKCIIEPUMEHTOB, aHAIU3a M WHTEpIpEeTaluu UHPOpPMAIUH, OMpPEICIICHUs
JIOCTOBEPHOCTH TOJYYEHHOIO pe3ysibTaTa;

CO3/IaHUE YCJIOBUM JUISI PAa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH;

pa3BUTHE MHTEpeca K cdepam NpodhecCUOHATBHON NeATeNbHOCTH, CBS3aHHOU
¢ (PUBUKOM.



B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOnEHHbBIN ypOBEHb W3YUYCHHS
yuebHoro npeameta «Pu3nka» Ha YPOBHE CpeHero oOuiero oopa3oBaHus BEIOUpACTCS
0Oy4arolUMUCs, TUIAHUPYIOMMMU TPOAOJDKEHHE 00pa3oBaHUs MO CHENHUAIbHOCTAM
(U3UKO-TEeXHUYECKOTO TTPOQHIIS.

OO1iee 4nCIIO 4acoB, PEKOMEHJIOBAHHBIX A M3y4deHUS (U3UKHU (YrIIyOJIeHHBIN
ypoBeHb) — 340 ygacoB: B 10 kiacce — 170 gacoB (5 wacoB B Heneno), B 11 kmacce —
170 gacos (5 yacoB B HeJEIIO).

[Ipensiaraemeliil B mporpamme 1o pu3uke nepeyeHb 1a00paTOPHbIX U MPAKTUYECKUX
paboT SABISETCA PEKOMEHAOBAHHBIM, YUYUTENb JIeTaeT BHIOOP MPOBEICHUS J1a00paTOPHBIX
paloT U OMBITOB C YUETOM MHIMBUIYaIbHBIX OCOOCHHOCTEH 00y4arOmuXCsl.

B mporpamMe 1o @u3mke KaxXIoro Kiacca MNpeuiaraeTcsi pe3epB BPEMEHH,
OTBOJIMMBIN Ha BapUATHUBHYIO YacTh MPOrPaMMBbl, COJAECpKaHUE KOTOpoH (popmupyercs
y4acTHUKaMu oOpa3oBaTebHOTO mpolecca. Jlrobas paboyass mporpamma JI0DKHA
MOJIHOCTBIO BKJIKOYATh B C€0sI coAiepKaHUe JaHHOW TPOrpaMMBbI 10 (PU3HUKE.



COJEPXAHUE OBYYEHUA

10 KJIACC

Pasznen 1. Hayunblii MeTO O3HAHMS NPUPOABI

®dusuka — pyHIaMeHTanpHas HayKa o mpupoje. HayuHblit MeTo/ mo3HaHus U
METO/IbI UCCIEeIOBAaHUS (PU3NYECKUX SIBICHUH.

DOKCnepuMEeHT W Teopusi B IIpoliecce No3HaHusA mpupoasl. HaOmonenue wu
IKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MmepeHus (U3UYECKUX BEIMYMH (aHAJIOrOBbIE W ITU(POBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NYECKUX BETUUHMH (aOCONIOTHASI U OTHOCUTENIbHAS).

MopenupoBanue (U3MYECKUX SBJICHHA M MPOLECCOB (MarepuaibHas TOYKa,
aOCONIIOTHO TBEPJIOE TEJO, UACANbHAS KUJIKOCTh, MICAJbHBIA ra3, TOUCUHBINA 3apsn).
['unore3a. ®U3NMYECKUI 3aKOH, TPAHULIBI €70 IPUMEHUMOCTH. PU3NYECKast TEOPHS.

Ponb u mecto ¢pusuku B GOpMUpPOBAaHUM COBPEMEHHOW HAay4YHON KapTHHBI MHUpa,
B IIPAKTUYECKOH AESATEIBHOCTH JIHOJEH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol, RPAKMUKYM

W3mepeHue cuiibl TOKa U HANIPSKEHUS! B LIETIH [TOCTOSIHHOTO TOKA IIPU MOMOIIU
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ LH(poBoi mnabopatopued no ¢usuke. IIpumepsl u3MepeHus
(bu3NYECKUX BETUYHH MTPHU MOMOIIM KOMIBIOTEPHBIX JaTUNKOB.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe ApmkeHruEe. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMKEHUS. CrucTteMa
OTCYETA.

[Ipsmast u oOpaTHast 3a71a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuasbHONM TOUKH, €r0 MTPOCKIIUA HA OCU CUCTEMbI KOOPJMHAT.
Tpaekropusi.

ITepemenienune, CKOpOCTh (CpeHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaJbHOW TOYKH, WX MPOCKIMH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MEPEMELICHNUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIMHENHOE JIBHOKEHUE. 3aBHCUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHUS W MYTH MaTepUaJIbHOM TOYKM OT BPEMEHU U HX
rpaduku.

CBobOomHOe maaeHUEe. YCKOpeHHE CBOOOJHOrO mnaneHus. JIBWokKeHHWe Tea,
OpOIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaIbHOM TOYKHU OT BPEMEHU U UX Tpauku.

KpuBonunennoe nsmxeHue. J[BMKEHHE MATEPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrioBas u nuHeiiHas ckopocTk. [lepuosa u yactora oOpamenus. LleHTpocTpemMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TaHI€HIUAIBHOE) U IOJHOE YCKOPEHUE MaTepHATbHON
TOYKH.



TexHuyeckue yCcTpouCTBa U TEXHOJIOIMYECKUE IPOLECCHI: CIIMIAOMETP, JABUKECHUE
CHaps/I0B, LIETIHBIE, IIIeCTepEHYAThIE U PeMEHHBIE MTepeiadn, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrniocoObI Kccie1oBaHus JBUKCHU.

NnmrocTpanuus npeaenbHoro nepexo1a i U3MEpEeHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tangenue Ten B BO3yXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne JnBwXeHUs Tena, OpOIIEHHOTO IIOJT VyIJOoM K TOPU3OHTY
Y TOPU30HTAIBHO.

Hanpagiienue ckopocTu pu JBUKEHUU 11O OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe myTeil, TPAGKTOpPUW, CKOPOCTEN NBHXKEHUSI OJHOTO M TOrO K€ Tela
B Pa3HbIX CUCTEMAX OTCYETA.

Vuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM

N3yyeHne HEPAaBHOMEPHOIO JBUKECHHUS C LEJIbK) OINPEACICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus Opu MPSIMOJIUHEMHOM PABHOYCKOPEHHOM JIBUKCHUHU
10 HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU TIPH pAaBHOYCKOPEHHOM JIBHKECHUU.

N3mepenne yckopeHus CcBOOOTHOTO MajcHUS (PEKOMEHJIOBAHO HCIIOJIb30BaHUE
1 dpoBoit TabopaTropun).

N3ydenune nBMOKEHUS Teina, OPOIIEHHOTO TOpHU30HTaNbHO. IIpoBepka TUIIOTE3BI
O IPSAMOM MPONOPIIMOHATBHON 3aBUCUMOCTH MEXY JaJTbHOCTBIO MOJIETA U HAYaJIbHOU
CKOPOCTBIO TeJa.

N3yuenue NBUKEHUS TEJA IO OKPY>KHOCTH C TIOCTOSTHHOM 10 MOJTYJTFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIeproaa oOparieHuss KOHMYECKOr0 MasiTHUKA OT €ro
MapaMeTpoB.

Tema 2. lunamuxa

IlepBeii  3akoH Hprorona. HWaepuuanbabeie cucteMbl orcu€ra. [IpuHnun
oTHocuTenbHOCTH [amwied. HeunHepuumanbHble cHCTEMBl OTCU€Ta (ONpEIEIECHUE,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUYKHU.

Tpernii 3ak0H HproTOHA 117151 MaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TSTOTEHHS. JDKBUBAJIECHTHOCTh IPAaBUTALIMOHHOM M WHEPTHOM
MAacCCBI.

Cuna TspKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMajgeHUs OT BBICOTHI
HaJ] TOBEPXHOCTHIO TUIAHETHI U OT reorpauyeckor upoThl. JIBUKeHUE HEOECHBIX TEl
U UX CnyTHUKOB. 3akoHbl Kemnepa. IlepBas kocMuueckas CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyYIIETOCS C YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TPEHHS] CKOJBXKEHUS U CUJa TPEHHS MOKOS.
Koaddunuent tperns. Cuina conpoTUBICHUS MPHU IBUKEHUH TEJa B )KUIKOCTH WIIH Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEILHOTO JIBUKCHUSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHuueckne ycTponCcTBa U TEXHOJIOTUYECKUE MTPOLECCHI: MOIIUITHUKH, IBH)KEHUE
UCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue ABMOKCHUS TET B MHEPITUAIBHBIX M HEMHEPIUAIBHBIX CHCTEMax
OTCUETA.

[IpuHIIUIT OTHOCUTEIBHOCTH.

Kauenne nByxX HWIMHIPOB WM IIAPOB pa3HOM MACCHI C OJIUHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPITUATBLHON CUCTEMBbI OTCUETA.

CpaBHEeHUE paBHOJCUCTBYIONICH MPUIOKEHHBIX K TEJIy CUJI C TIPOU3BEICHUEM
MAacCCHhI Te€Jla Ha €r0 YCKOPEHUE B UHEPIIUAJIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHUJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3mepenne macc 1o B3auMoOICHCTBUIO.

HeBecomocTs.

Bec tena npu yckopeHHOM MoabEME U TaJCHUU.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKECHMUS.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomsi, RPAKMUKyMm

N3mepenne paBHOACHCTBYIOIIEH CUJ MPU JBMXKEHUHM OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka runore3sbl 0 HE3ABUCUMOCTH BPEMEHH ABMKEHUSI OpyCKa MO0 HAKJIOHHOU
IUIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MacCCHlI.

HccnenoBanue 3aBUCHUMOCTH  CHJI  YNPYTOCTH, BO3HUKAKOLMX B IPYXKHUHE
U PE3UHOBOM 00pasIle, oT ux aedopMarium.

N3ydyeHne nBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOU Yepes JIETKUN
OJIOK.

N3mepenne koddduiimeHta TpeHHs N0 BeJIWYUHE YIJIOBOro KoddhduimeHTa
3aBUCHMOCTH Frp(N).

HccnenoBanue nBU»KeHUs: Opycka Mo HaKJIOHHOM MIIOCKOCTH € IEPEMEHHBIM
KO3 PUILIMEHTOM TpEHUSI.

N3yueHune ABMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHo TBEpHOoe Teno. [locTynarenbHOe U BpalaTebHOE IBUKEHHE TBEPAOTO
Terna. MOMEHT Cuiibl OTHOCHTENbHO ocu BpamieHus. Ilnedo cuinbl. CrnokeHue cuil,
NPUIOKEHHBIX K TBEpAOMY Teiy. LleHTp TsxxecTu Tena.

YcnoBus paBHOBECHUS TBEPIOIO TENA.
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YcroitunBoe, HeyCTOMYMBOE, 0e3pa3IndHOE PaBHOBECHE.
TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE  IPOLECCHI:  KPOHIITEMH,
CTPOUTENIbHBIM KpPaH, PEIIETYATHIE KOHCTPYKLHUH.

Jlemoncmpayuu
VY ci10BUsI paBHOBECHS.
Bunsl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomsi, RPAKMUKyM
HccenenoBanue yciaoBU paBHOBECHS TBEPIOTO TeEJA, UMEIOIIErO OCh BPAILCHUS.
KoncTpyrnpoBanne KpOHIITEWHOB U PACUYET CHII YIIPYTOCTH.
N3ydenne ycTOMYNBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAIb ONIOPBHI.

Tema 4. 3akonbl coxpanenus 6 MEXAHUK

NmMnynec MaTepraibHOM TOYKH, CUCTEMBI MaTepUalIbHBIX TouyeK. LleHTp Macc
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 JBHKEHUH LIEHTPA Macc.

NMmysibe critbl 1 N'3MEHEHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHXKEHUE.

MoMeHT umnyiibca MaTepuaibHOM TOUKU. IIpeacraBienne o COxpaHEHUM MOMEHTA
MMITYJIbCA B IECHTPAJIBHBIX ITOJISX.

PaGota cunpl Ha MajJoM M Ha KOHEYHOM mepeMelieHud. ['padpuyeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetndeckass »Heprus MarepuajibHOM TOYKHA. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU MAaTEPUAIIBHON TOUKH.

[loreHnnanbHple W HENMOTEHUMANbHbIE Cuibl. [loTeHIManbHas dSHEprus.
[ToTenmuanbHas sHeprus ynpyro aehopMHUPOBaHHOW mpykuHbl. [loTeHIManpHas
DHEPrus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmaneHas 3HEprus Tena B
I'PaBUTALMOHHOM T10JI€ OJJTHOPOJIHOTO I1apa (BHYTpHU U BHE 11apa). Bropas kocmuueckas
CKOpOCTB. TpeThsl KocMUYeCKasi CKOPOCTb.

CBsi3p pabOTBhl HEMOTCHIMAIBHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOW 3Hepruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s UACaTbHOW KUJIKOCTM KakK CIICICTBUE 3aKOHA
COXPaHEHMS] MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHHUsI UMITYJIbCA.
PeakTuBHOE ABMKEHUE.
N3mepenre MOIHOCTH CUJIBI.
N3MeHeHue 3Hepruu Tejia Ipu COBEPIICHUN pabOTHI.
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Bzanmuble npeBpallieHusi KWHETUYECKOW U MMOTEHIMAIBHON YHEPTUM TPU JEUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue SHEpPruu Npyu CBOOOTHOM MaJICHUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITYTH.

H3mepenue CUItbl TATH, CKOPOCTH MOJIETTH AJIEKTPOMOOMIISI M MOIITHOCTH CHJTBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aMMOJIEUCTBHH.

N3MepeHne KHHETUYECKON SHEPTUU TeJIa [0 TOPMO3HOMY Ty TH.

CpaBHEeHME U3MEHEHUS MOTCHIMAIBHON SHEPTUU MPYKUHBI C paOOTOM CHIIbI
TPEHUs.

Onpenenenue pabOThI CUIIbI TPEHUS IIPU IBM>KEHHUH TeJla 110 HAKIIOHHOM MJIOCKOCTH.

Pa3nen 3. MoJiexyJisipHas Gu3uKa U TEPMOIMHAMHKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OcCHOBHBIE MOJOXKEHUST MOJIEKYIsipHO-KHHEeTHUecKoi Teopun (MKT), ux omsiTHOE
obocHoBanue. Jlupdys3us. bpoyHOBckoe [BIKEHHE. XapakTep JBWXKEHUS U
B3aMMOJCMCTBHS YAaCTHULl BelecTBa. Moaenn CTpOeHUs ra30B, )KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHUE CBOICTB BEIIECTBAa HA OCHOBE 3TUX MoJienel. Macca u pa3Mepbl MOJIEKYIT
(aromoB). KonnuectBo BemecTna. [locrosinaast ABoraapo.

TeroBoe paBHoBecue. Tewmmeparypa u cmocoObl e€ wusMmepenusa. Illkama
temrneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM: YACTHIIBI rasa
JIBHXKYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona.  AOcomroTHas
temneparypa (mkama Ttemneparyp KensBuna). 3akon [lanpToHa. M3ompornecchl
B MJICAJIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. I paduueckoe npeacraBieHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW MOCTYyNATEIbHOIO
TEIJIOBOTO JIBHXKEHMSI MOJIEKYJ UJI€aJIbHOTO Ta3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH UJICaTIbHOTO Tasa).

CBsi3b a0CONIOTHOM TeMmepaTrypbl TEPMOJUHAMHYECKOW CHCTEMBI CO CpelHen
KUHETUYECKOU SHEPTUEH MOCTYNATEIBHOTO TEIJIOBOTO JIBUKEHUSA €€ YaCTHII.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHUYECKHE MPOILIECCHI: TEPMOMETP, OapoMeTp,
MOJIyYEHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Moaenu IBM>KEHUS YaCTHUIL BEIICCTBA.
Mogpenb 6pOyHOBCKOTO ABUKCHHUS.
Buaeoponuk ¢ 3anucero peaabHOro OpOyHOBCKOTO JBUXKCHHUS.
Huddysus KuIKocTeil.
Mopaens onbiTa lTepHa.
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[IpuTsxeHue MoJeKyl.
Mopenu KPUCTaJUIMYECKUX PEIETOK.
Habmoienue u uccneoBanre U30MmpoieccoB.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKYM

Uccnenosanue mpoiiecca yCTaHOBIEHUS TEIJIOBOTO PaBHOBECHS TP TEIJIOOOMEHE
MEXYy TOPSYEN U XOJIOJHOM BOJOM.

N3ydenne wu3oTepMuUUecKoro nmporecca (PEKOMEHJIOBAaHO  HCIIOJIb30BaHUE
1ndpoBoii 1abopaTopun).

N3ydeHne n30XopHOTO Mpoliecca.

N3yuenune nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHUS COCTOSTHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunbl

Tepmomunamuueckas  (T[])  cucrtema. 3ananue BHEIIIHUX YCJIOBUM
JUIS. TEPMOAMHAMHAYECKON CUCTEMBbl. BHenHMe n BHyTpeHHUE napaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CpeJHUE 3HAUYCHUS BEIMYMH, OMHUCHIBAIOMIMX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YpPOBHE.

HyneBoe  Hauamo  TepMOIWHAMHKHU. Camonpou3BOJbHAs ~ peElaKcalus
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mogenps uaeanpbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YpPaBHEHHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa © BBIpOKEHHE JJISI BHYTPEHHEW DHEPIUH. Y CIIOBHS
MPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIEHTPAlUs YacTHULl, BBICOKHE TEMIIEPATYPHI.
BripaxkeHue 1711 BHYTPEHHEN SHEPTrUU OJJHOATOMHOTO U€aJIbHOIO ra3a.

KBa3zucratnueckue u HECTaATUYECKUE MPOLIECCHI.

OnemeHTapHasi paboTra B TepMOJAMHAMHKE. Bprumcienwe paboTel 1Mo Tpaduxy
npoiiecca Ha pV-nuarpamme.

Termonepenaya kak cniocod U3MEHEHHsI BHYTPEHHEHW SHEPTUH TEPMOIMHAMUYECKON
cUCTEMBI 0e3 coBepleHus padoThl. KOHBEKIUS, TEMIONPOBOJHOCTh, U3TyYEHUE.

KonunuectBo Temnotel. Tenno€MKocTh Tena. Y iebHas U MOJIsIpHas TEIUIOEMKOCTH
BEUIECTBA. YpaBHeHUME Maiiepa. YaenbHas TEmIOTa CropaHus TomumBa. Pacuér
KOJIMYECTBa TEIUIOTHI MpH Teruionepenaye. [lonstue o0 aguabaTHOM Mpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKHA. BHyTpeHHss sHeprus. KoinuecTBo TEmIoTsl u
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOAUHAMUYECKON CUCTEMBI.

BTopoli 3akoH TepMOJIMHAMUKH JJIsi pPAaBHOBECHBIX IMPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI MPOXOJUT EIUHCTBEHHAS
annabara. AGCOJIFOTHAs TeMIIepaTypa.

BTopo#i 3akoH TepMOAMHAMHKHU JisI HEPABHOBECHBIX IMPOLECCOB: HEBO3MOMXHO
nepesaTh TEIIOTY OT OoJiee XOJIOJHOIO Tejla K 0ojiee HarperoMy 0e3 KOMIIeHCAIluu
(Knay3uyc). HeoOpaTuMoCTh NPUPOAHBIX MTPOIIECCOB.

[Tpunuune! aecteus TerioBsix MammH. KIIT/I.

Maxkcumanbaoe 3Hauenue KIT/. Huxn Kapno.
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DKOJIOTUYECKUE ACHEKTHl MCHOJIB30BAHUS TEIUIOBBIX JABUrareneil. TermioBoe
3arpsi3HEHHE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckue yCTpOCTBA M  TEXHOJOTMYECKHE MPOLECCHL:  XOJOAUIbHHUK,
KOHJUIMOHED, TU3EIbHBIA U KapOIOPATOPHBINA ABUTATENN, TApOBasi TypOMHA, MOJTyYEHUE
CBEPXHU3KUX TEMIEPATYp, YTUIM3ALUSA «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM
TEIJIOBOTO HAcOCa, yTUIN3alusd OMOOPraHWYeCKOro TOIIMBA JJIsl BBIPAOOTKHU
«TETTOBOI» U 3JIEKTPO3HEPTUU.

Jlemoncmpayuu
N3meHnenune TemmnepaTyphl IpH a1nadaTUUYECKOM PACIIUPECHUH.
Bo3ngymHoe orauso.
CpaBHeHUE yACNbHBIX TEMIOEMKOCTEH BEILIECTB.
CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTUH.
Uccnenosanue anuadbaTHOro mpoiecca.
KomnsroTepHbie MOJIEH TETUIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl, NPaKMuKyMm

N3mepenne yaenpHON TEMTOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue annabaTHOro npouecca.

N3ydyenne  B3aUMOCBSI3M  DHEPIUM  MEXKMOJIEKYISIPHOTO  B3aUMOJECHCTBHUS
U TEMIIEPATYPhl KUTICHUS KUJTKOCTEH.

Tema 3. Aepezammnwie cocmoanus eeujecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHjeHcarus. Mcnapenue u kumneHue. YjenbHas TeEIioTa
napooOpa3oBaHusl.

HacplmieHHble M1 HEHAaCBIIEHHBIE NTapbl. KauecTBEHHas 3aBUCUMOCTD INIOTHOCTH U
JaBJICHUST HACBHIIIEHHOTO TMapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTh OT 00bEMa
HACBILIEHHOT 0 NIapa. 3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJIEHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHble Tena. AHU3OTPOIUS CBOWCTB
KpuctayuioB. IlnaBnenwe wu Kpucrajumzauus. YAelbHas TEIIOTa IUIaBJICHUS.
Cyb6numarusi.

Hedopmanuu tBEporo tena. Pactsokenwe u cxkarue. Cnpur. Monynes Onra.
[Ipenen ynpyrux aegopManui.

TeroBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tel, 00bEMHOE W JIMHEWHOE
pacimmpeHre. AHrapMOHHM3M TEIUIOBBIX KOJeOaHWW YacTHIl BElIeCTBAa KaK MpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pazoBbIX Nepexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHOocTHOE  HaTskeHHe. Koa(p@uIUMEHT MNOBEPXHOCTHOIO  HATSDKEHUS.
Kanwmnsapaele sBneHus. [laBieHue MoJ HCKPUBIEHHONW NOBEPXHOCTBIO JKHUJKOCTH.
®opwmyna Jlamaca.
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TexHuueckue YCTPOﬁCTBa 1 TCXHOJIOTHUYCCKUEC IMPOLUCCChI: ) KUAKUC KpPUCTAJIILL,
COBPCMCHHBIC MaTCPpHAJIbI.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CBoiicTBa HACHIIIIEHHBIX MMAPOB.
Kunenue. Kunenue npy noHM>XKEHHOM JaBICHHUH.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OnBITHl C MBUTBHBIMU TUIEHKAMU.
CmaumnBaHue.
Kanunnsipasie siBneHus.
Mopenu HEeHbIOTOHOBCKOM JKHIKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTALUIMYECKOTO BEIIECTBRA.
Bunbl nedopmarniuii.
Habnronenue manbix aedopmaiui.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM

N3yueHune 3aKOHOMEPHOCTEN NCTIAPEHUS JKUIKOCTEN.

N3mepenne yaenpHON TEMIOTHI IIJIaBICHUS JIB/A.

N3yueHue CBOMCTB HACBIILIEHHBIX IAPOB.

N3mepenne aOCONIOTHOM BIAXHOCTH BO3JyXa M OIIEHKAa MacChl IapoB
B ITOMEIICHUH.

N3mepenune korpduiireHTa moOBEpXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMalii pe3HHOBOr0 00pasiia OT MPUII0KEHHON
K HEMY CHUJIBI.

Pa3znen 4. DiiekTpoAuHAMUKA
Tema 1. Inekmpuueckoe none

OnekTpu3anuss Tedl W €€ NposBICHUs. OJEKTpUYecKWil 3apsan. JlBa Buaa
ANEKTPUYECKUX  3apsaoB.  [IpOBOMHMKH,  AMDJIEKTPUKHM U TOJYNPOBOJTHUKHU.
DJIeMEHTapPHBIN JIEKTPUUECKUM 3apsijl. 3aKOH COXPaHEHUSI DJICKTPUUECKOT0 3apsiia.

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

DnekTpuueckoe noiie. Ero geicTBre Ha 3JEKTPUUECKUE 3aPSIbI.

Hanpsix€anocTs snexrpudeckoro mois. [Ipoousrit 3apsia. JInanm HanpsKEHHOCTH
ANEKTPUYECKOTro NoJiA. OTHOPOAHOE HIIEKTPUUECKOE TOJIE.

[ToTeHINaIBHOCTh ~ DJIEKTPOCTATUYECKOTO0  MMOJs.  Pa3HOCTh  MOTEHUHAJIOB
u HanpspkeHue. [loTeHlmanbHas »SHEprus 3apsAna B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHMa SJEKTPOCTATHUECKOTO MOJisg. CBS3b HANPsHKEHHOCTH TOJS U Pa3HOCTH
MOTEHIUAJIOB  JUIsl  BJIEKTPOCTAaTUYECKOro moJis (Kak OJHOPOJHOrO0, TakKk W
HEOTHOPOJTHOTO).

[IpyHIMD CyNEepO3UIUHU JNEKTPUYECKUX TTOJIEH.
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ITone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apsikeHHOM cdepbl. [lore
pPaBHOMEpPHO 3apspDKeHHOro 1o oO0béMy 1mapa. I[lone paBHOMepHO 3apsHKEHHOU
OCCKOHEUHOM IUTIOCKOCTH. KapTuHBI JUHUNM HaOpsHKEHHOCTH OTUX TMMOJeH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIOBUE PABHOBECHS 3aPAIOB.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. J(M3ieKTprudecKkas IpOHUIIAEMOCTh
BEILIECTBA.

KongeHncatop. OneKkTpo€MKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOe coenvHEHWE KOHAEHCATOpOB. llocnenoBaTenbHOE COEIMHEHME
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOTO KOHAEHCATopa.

JIBM>KEeHME 3apsHKEHHOW YaCTULIBI B OHOPOJHOM AJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  AIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa, 3a3€MJICHHE  3JIEKTPONpPUOOpPOB,
KOHJIeHCcaTophbl, TeHepaTtop Ban ge ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE JBYX 3aPSKEHHBIX IIACTHH.

Mopguensb anekTpocratudeckoro reneparopa (Baun ge I'paada).

[IpOBOIHUKM B 3JIEKTPUUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUNIOCKOTO KOHJEHCATOpa OT IUIOIIAIU [UIACTHH,
PACCTOSIHUS MEXy HUMH U TUDJIEKTPUUECKON ITPOHULIAEMOCTH.

DHeprus dAEKTPUIECKOTO NOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsiika u pa3psjika KOHJIEHCATOpa Yepe3 pe3nucTop.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKYM

O1ieHKa CUJT B3aMMOICUCTBUS 3apSAKEHHBIX TEJL.

HaOmronenue npeBpalieHust SHEPTUM 3apsHKEHHOTO0 KOHJIGHCATOpa B DHEPTUI0
U3JIyYEHUs CBETOANO/A.

N3ydenune nporekanus TOKa B LIETH, COJEpKaIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HAMPSHKEHUS ) TIPU TTOCIIEI0BATEIbHOM
COCIMHEHUU KOHICHCATOPOB.

Uccnenosanue paspsiga KOHAEHCATOPA YE€PE3 PEIUCTOP.

Tema 2. ITocmoanHblil I1eKmpuyecKuil moxK
Cuna toka. [TocTOsIHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTouHMKHM TOKA.
Hanpsixenne U u 3/1C &.
3akoH OMa JJ1 y4acTKa LerH.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTb COMNPOTHUBIICHUS OJHOPOIHOTO
MPOBOJAHUKA OT €ro JUIMHbI W IUIONIAAW I[IONEPEYHOTO CEYEHUA. Y AECIBbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapaIEIbHOE, CMELIAHHOE COEIMHEHNE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJekTpuueckux nemnei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenia.

MOIIHOCT  3JEKTPUYECKOTO TOKa. TemioBass  MOIIHOCTb,  BBIAEISIEMAs
Ha PE3UCTOpE.

OJIC 1 BHyTpeHHEE CONPOTHUBJIICHHUE HMCTOYHHUKA TOKAa. 3akoH OMa aJisi TOJTHOM
(3aMKHYTOMI) 3JIeKTpUYeCcKOi 1enu. MOIMHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHHeE.

KoHzeHcaTop B LIeny NOCTOSHHOTO TOKA.

TexHuyeckue ycTporucTBa U TEXHOJIOTUYECKUE MTPOLECCHL: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK DIICKTPUYECKON IHEPTIUH.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HalpsKEHMSL.

HccnegoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAINPSKEHUS JJIA PE3UCTOPA, JIAMIIBI
HAKAJIMBAHMS U CBETOIHOA.

3aBUCUMOCTb COIPOTHUBJICHUS [IWIMHIPUYECKUX IIPOBOIHUKOB OT JUITMHBI, IUIOIIA/INA
MONEPEYHOr0 CEYCHHS U MaTepurara.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSHKCHUM.

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

Crioco6bl coeTMHEeHUs NCTOYHUKOB Toka, DJ[C Oarapeii.

HccnenoBanue pa3HOCTH NOTEHLIUATIOB MEXKIY MOJIOCAMU UCTOYHHKA TOKA OT CUJIbI
TOKa B LIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKym

HccnegoBaHue CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOT0 CONPOTUBIICHUSI POBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUSI 17151 JIaMITbl HAaKaJIUBaHUS.

VYBenuuenue npeaesia u3MepeHus amnepMerpa (BoabTMETPa).

N3mepenne D]IC 1 BHYTpEHHETO COMPOTUBIICHUS! UCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd IJ[C TalbBaHUYECKOTO 3JJIEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/TY IMOTIOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CHUJTbI TOKA.

Tema 3. Toku 6 pazuunwlx cpeoax

DIIEKTpUYECKas MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJAUMOCTD
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh COMNPOTUBIICHUS METAUIOB OT TEMIIEPATYPhI.
CBepXnpoBOAUMOCTb.
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OnexTpuueckuid  TOK B Bakyyme. CBoOMcCTBa  JJEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs ¥ MPUMECHAS TIPOBOAUMOCTH MOTYIIPOBOIHUKOB.
CaoiictBa p—n-nepexoaa. [loaynpoBoiHUKOBBIE TPHUOOPBI.

ONEKTpUYECKUA TOK B JJIEKTPOJUTAX. OJIEKTPOJUTUYECKAs JIUCCOLMALNS.
Onextposn3. 3akoHbl Papazest s JIEKTPOIIA3a.

OnexTpudyeckuid TOK B razax. CaMOCTOATENBHBIA U HECAMOCTOSITEIIBHBINA Pa3psi.
PaznuyHble TUIIBI cCaMOCTOATENBHOTO pa3psaa. Monnus. [lnasma.

TexHruecKue yCTpONCTBAa U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIE JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: TUOJN, TPaH3UCTOP,
doTtoanon, CBETOAMO[, TajbBaHUKA, PAaQUHUPOBAHUE MEAM, BBIIUIABKA AITIOMHUHMUS,
AIEKTPOHHA MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCHUMOCTB CONPOTUBIICHHS] METAJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB DJIEKTPOIIUTOB.
3akoHbl 3nekTposn3a Dapajnes.
NckpoBoit paspsa v MPOBOAUMOCTB BO3AYXa.
CpaBHeHrE TPOBOAMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.
OnHOCTOPOHHSIS IPOBOJUMOCTB THO/A.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi, NPAKMUKym
Hab6nronenue snexrposnusa.
W3mepenue 3apsaa OAHOBAJICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU JUOJIA.

Du3uYeCKUl NPAKTHKYM

CnocoObl u3MepeHus: (PU3NUECKUX BEJIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIUYUH.
OueHka rpaHull MOTrPEIIHOCTEM.

[IpoBeneHNE KOCBEHHBIX W3MEPEHHM, MCCIACAOBAHUN 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMYMH, MPOBEpKA MPEIOKEHHBIX THUMoTe3 (BBIOOp U3 paboT, OMUCAHHBIX
B TEMaTUYECKHX paslielaXx «YUYEeHUYECKUU DKCIEPUMEHT, JTabopaTopHbIE pPabOTHI,
MPAKTUKYM»).

MexnpeaMeTHbIe CBA3H

N3yuenune kypca (usuku yrimyonéaHoro ypoBHss B 10 kiacce OCYIIECTBISETCS
C YYETOM COJIepKaTeIbHBIX MEKITPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH,
XUMUH, TeorpaGuu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie NOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO0008 HAYUHO20
no3nanua: SBICHUE, HAYYHBIN (DakT, runoTes3a, puznyeckas BEJIMYMHA, 3aKOH, TEOPUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJIENb, H3MEpEHHEe, MOTPEIIHOCTH
U3MEpPEHU, U3MepUTENbHBIE TPUOOpPHI, I poBas JadbopaTopusi.
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Mamemamuxa: Pemienue cucrembl ypaBHeHu#. JluneitHass ¢yHkuus, napabodna,
runepOosa, ux rpaguku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUUA: CUHYC, KOCHHYC,
TAHI€HC, KOTAHINE€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopel M ux
IIPOEKLIMM HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonozua: Mexanudeckoe [BWKEHUE B JKUBOM mpupoze, auddysus, ocmoc,
TEIJIO00OMEH J>KHUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroueh Ccpessbl,
yTHIM3alUs  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKM  «TEIUIOBOM» U
AIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHUE W KaNWUISPHBIE SIBICHUS B MPUPOJE,
AIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHWE aTOMOB M MOJEKYJI, MOJb
BEILIECTBA, MOJIIPHAS MAacCa, OJIy4YEHNE HAHOMATEPUAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX
TE€J, )KUJAKOCTEH W Ta30B, JKMJIKUE KPUCTAJLIBI, 3JIEKTPUYECKHUE CBOMCTBA METAJUIOB,
ANEKTPOJIUTHUYECKAs JUCCOLMALINS, TAIbBAHUKA, JIEKTPOHHAS MUKPOCKOIHS.

T'eozcpaghus: BnaxXxHOCT BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3zoBaHUE JIBHKEHHUI C MCIOJIb30BAHHMEM MEXAHU3MOB, YUYET
CYXOr0 M >KHJKOIO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMHU (KPOHILUTEHH,
penieTyaTble KOHCTPYKIIMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAHUKHU B TEXHHUKE
(rupockomn, BOJOMET U JAPYTUe), ABUTATENIb BHYTPEHHErO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIbHUK, KOHJIUIMOHEP, TEXHOJOTUU TMIOJYYEHUS COBPEMEHHBIX
MaTE€pUAJIOB, B TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs
3aIllMTa, 3a3€MJICHUE BJIEKTPONPUOOPOB, ra30pa3psaaHbIe JIaMIIbI, TOJIYIPOBOJHUKOBBIE
npuOOPHI, FAJIbBAaHUKA.

11 KJIIACC

Pasznen 4. DnekTpoaMHAMHUKA
Tema 4. Maznummnoe none

BzanmopaencTBue NMOCTOSIHHBIX MAarHUTOB U MPOBOJHHUKOB C TOKOM. MarnutHoe
noje. BekTop MarHMTHOW WHAYKUMHU. [IpMHIOMIT Cyneprno3uuyMu MarHUTHBIX IIOJICH.
JIMHMM MarHUTHOW WHIYKIIHH.

MaruutHoe moJie TMPOBOJHHMKA C TOKOM (TIPSMOTO TPOBOJHMKA, KATYIIKH
U KpyroBoro Butka). OneIT Dpcrena.

Cuna AMmnepa, €€ HalpaBJ€HUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBii€eHHE U MOAYJb. [[BH>KEHME 3apsiKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM mnoJjie. Pabota cumsl Jlopenia.

MaruauTHoe 10Jje B BeriecTBe. @eppoMarHeTUky, napa- U J1MaMarHeTHKH.

TexHudeckre yCTpOMCTBA UM  TEXHOJOTMYECKUE TMPOLECCh: MPUMEHCHHUE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABUTATEIH
Axo6u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Llemoncmpayuu
KapTtuna nuHMM MHAYKIIMM MarHATHOTO TOJISI TMOJIOCOBOTO M IMOJKOBOOOPA3HOTO
MMOCTOSTHHBIX MarHUTOB.
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KapTuHa nuHMNA MarHUTHOM WHIYKIMU TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3auMopelicTBr€e IBYX MTPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHUs MydKa 3JEKTPOHOB B MArHUTHOM I1OJI€.

[TpuHIMI TEHCTBUS JICKTPOU3MEPUTEIIBHOTO MPHUOOpPa MarHUTORJIEKTPUIECKOM
CHCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomol, NPAKMUKYM
HccnenoBanrne MaruiuTHOTO ITOJIST IIOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBOMCTB peppOMarHeTUKOB.
HccnenoBanue neiicTBUSA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuiibl Amiepa.
N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CUJIBI TOKA.
Onpenenenne MarHUTHOM MHAYKIIUA HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomacnumnas UHOYKUUA

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHH.
OJC wHaykuuu. 3akoH »ieKkTpoMarHuTHoOM wuHAaykunn @apanes. Buxpepoe
anekTpudeckoe nose. Toku Pyko.

OJ1C uHAYyKUUK B IPOBOJIHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NupykruBHOCTh. KaTymka MHAYKTUBHOCTH B LIENU MTOCTOSHHOTO TOKa. SIBieHue
camonHAyKuuu. JIC caMOMHIYKIIWH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIUOHHAS IEYb,
COJICHOHW/I, 3aIlIMTa OT JJIEKTPU3ALNN TEJ IPU ABUKEHUHA B MATHUTHOM I10JI€ 3E€MJIH.

Jlemoncmpayuu

HaGnronenue siBjeHUS SIEKTPOMAarHUTHON MHIAYKITUH.

Uccnenosanue 3aBucumocTtd I1C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MOTOKA.

[IpaBuo Jlenna.

[Tagenne MarauTa B alFOMUHUEBOM (METHOMN) TpyOE.

SIBiIeHME CAaMOMHIYKIIUY.

Uccnenosanue 3apucumoct IJIC caMOMHIYKIIMU OT CKOPOCTU M3MEHEHHUS CHIIbI
TOKa B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol, NPaKmuKym
Uccnenosanue siBIEHUS 3JIEKTPOMArHUTHOM UHAYKIUU.
Onpenenenre UHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIS.
UccnenoBanue sSiBIeHUs] CAMOUHTYKIIHH.

COopka Mojieu 3JIeKTPOMAarHUTHOTO F'eHeparopa.
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Pa3nen 5. Kos1e0anus u BOJTHBI
Tema 1. Mexanuueckue xonedoanusn

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHS.

'apmonnueckue konebanus. Kunemarnyeckoe W JAMHAMUYECKOE OMHCAHHUE.
DHepreTuyeckoe OMNMcCaHue (3aKOH COXpPaHCHHMS MEXaHMYeCKOW »Hepruu). BrIBoJI
JTWHAMHYECKOT'0 OMHCAaHUS TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTHUYECKOTO H
KHHEMATHYECKOI'0 OIMMCaHUs.

Ammumntyaa u  (aza konebGanuii. CBs3b aMIUTUTYIbl KOJEOAHUNW HCXOIHOU
BEJIMYMHBI C aMIUTUTyAaMH1 KoJICOaHHM €€ CKOPOCTH U YCKOPEHUS.

Ilepuonq wm wyactora kosieOanmii. Ilepwonm Manmbix CBOOOIHBIX KOJICOAHUI
MaTeMaTH4YeCKoro MasiTHUKa. [leprnoa cBOOOIHBIX KOJIEOAHUM MPYKUHHOTO MasiITHUKA.

[Tonatue o 3aryxarmomnmx KojieOaHuUsX. BbeIHYXaeHHBIE KojieOaHus. Pe3oHanc.
PesonancHass kpuBas. BiumsHue 3aryxaHWss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHNS.

TexHHUeckre yCTPOMCTBA M TEXHOJIOTUYECKHUE TMPOLECChl: METPOHOM, 4YACHI,
Kaudelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch Koe0aTeIbHOrO IBHKEHHUS.

HaGnronenne HE3aBUCUMOCTH TMepuoja MajblX KoOJeOaHWil Tpy3a Ha HHUTH
OT aMIUIUTY/IbI.

UccnenoBanue 3atyxaromux KojieOaHU U 3aBUCUMOCTH TIeproa CBOOOIHBIX
KOJIEOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue kosiebaHuii Tpy3a Ha MACCUBHOM MPYKUHE C LETbI0 (DOPMUPOBAHUS
MpeCTaBICHUM 00 UeabHONW MOJIETU TIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHH MPHU KOJIEOAHUX Tpy3a HA TIPYKUHE.

HccnenoBanue BRIHY)ACHHBIX KOJIEOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyM
N3mepenue neproia CBOOOTHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasITHUKOB.
N3ydenne 3aK0OHOB IBUKEHUS TeJla B X0J1€ KOJIEOaHHM Ha ypyrom MoaBece.
N3ydeHne nBUKEHUS HUTSIHOTO MasiITHUKA.
[IpeoOpazoBanue sHEPTUN B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUSI aMIUTUTYIBI 3aTYXAIOIINX KOJICOAHUIA.
UccnenoBanue BoIHYKICHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznummnuole Koaedanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJI€OaHUS B U€aTbHOM
KojebarenbHOM KoHType. @opmyrna Tomcona. CBs3b aMILIUTY/IBI 3apsiaa KOHACHCAaTOpa
C aMIUTATYAOU CHJIBI TOKA B KOJICOATEIIBHOM KOHTY]E.

3aK0H COXpaHEHUSI SHEPTHH B UCATHPHOM KOJIEOATEIIbHOM KOHTYpE.

3aryxaromiye 3JIeKTPOMarHUuTHBIE KoJieOaHus. BbIHYKI€HHbBIE IeKTPOMarHUTHBIC
KoJeOaHmsl.
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[TepemeHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUIUTY/THOE U JIEUCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIPSKEHUS NP pa3InuHON hopMe 3aBUCUMOCTU MEPEMEHHOTO
TOKa OT BPEMEHH.

CunyconanbHbId TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp H KaTyllKa
WHIYKTUBHOCTA B LEMNH CUHYCOUJAIBHOTO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHUN.

Uneansubiit  Tpanchopmatop. [IpouwsBoicTBo, mepenaya U MOTpeOIeHUE
ANEKTPUYECKON SHEPTUH.

DKOJIOTHYECKHE PUCKHM TpH  MPOU3BOJACTBE  3JeKTpo3Heprun. Kynbrypa
WCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEHEBHOM KU3HU.

TexHuyeckne yCTporUCTBa U TEXHOJIOTHYECKUE MPOLECCHI: JIEKTPUIECKUM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUY JJIEKTpoIepeaay.

Jlemoncmpayuu

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OciorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXaOIIUX 3IEKTPOMArHUTHBIX KOJICOaHUH.

Mopeib 31€eKTpOMAarHuTHOTO TE€HEPaTOpA.

BoinyX1eHHBIE CHHYCOUJAIbHbBIE KOJIEOAHNS.

Pe3uctop, karyIika HTHIYKTUBHOCTH U KOHJEHCATOP B IIEMHU MEPEMEHHOI0 TOKa.

Pe3onanc mpu  mocieqoBaTENbHOM  COECAMHEHUM  PE3UCTOpa,  KaTYLIKU
WHIYKTUBHOCTH U KOHIEHCATOpa.

VYeTpoiicTBO ¥ MpUHIUIT IEUCTBUS TpaHchopmaTopa.

Mopeinb TUHUY AIEKTPOIEepEAaUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMUKyMm

N3yuenue tpanchopmaropa.

HccnenoBanne MEpeMEHHOTO0 TOKa 4Yepe3 TOCIEJOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGmroienune 2JeKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B IIENH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE 0JIHbL

MexaHnndeckue BOJIHbI, YCIOBUA UX pacnpocTpaHeHus. [lonepeunsie u npoaoJibHbIE
BOJIHBI. [lepro1, CKOpoCcTh pacnpoCcTpaHEeHUs U JITTMHA BOJIHBI. CBOMCTBA MEXaHUYECKHUX
BOJIH: OTpaXeHue, mpejomiieHue, nuTepdepeHns u gudpakiusi.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IlymoBO€E 3arpsi3HEHNE OKPYIKAIOLIEN CPEIBI.

3J’I€I(Tp0MaFHI/ITHBIe BOJIHBI. Y CJIIOBUS HU3JIy4YCHUA OJICKTPOMAIrHUTHBIX BOJIH.
> = (V)
Bzanmnas OpHUCHTalusA BEKTOPOB E , B), V B DJICKTPOMAarouTHOH BOJIHC.

CBoiicTBa 3JICKTPOMAarHUTHBIX BOJH: OTPaXEHHUE, IPEIOMIICHUE, TTOJIIPU3aIus,
uHTepdepeHus u audpaxims.
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[IIkama »JIEKTPOMArHUTHBIX BOJH. lIpUMEHEHHE SIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TENEBUICHUS. Paquonokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOIIEN CPEIbI.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHHUE: MY3BbIKAJIbHbBIC
UHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEAMIIVHE.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoCTpaHEHHUE MOTEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6momieecs Teo Kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

Hab6utoienue otpaskeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHunn u TMPppakiuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa ylIbTpa3ByKa U €r0 IPUMEHEHHUE.

HaGnronenue cBsi3M rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M 4aCTOTOM
KoJe0aHUil.

HccenenoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE,
noJisipu3anus, IMPppakuus, HHTepPepeHIus.

Oo6nHapyxeHue nHGPaKpacHOTo U yIbTPadUOIECTOBOIO U3ITYICHHM.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, RPAKMuKym
N3ydenune napameTpoB 3ByKOBOU BOJIHBI.
N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka

IIpssMonMHEHOE paclpOCTpaHEHUE CBETa B OJHOPONHOU cpexe. Jlyd cBera.
ToueuHbIl HCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpaxkeHHs cBera. llocTpoeHue wu300paxkeHU
B IUIOCKOM 3epkane. Chepruueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeNOMIICHHsS] cBeTa. AOCOJIOTHBIM TOKa3aTellb
npesnoMiieHns. OTHOCHUTEINbHBIN NTOKA3aTeNb MpeaoMiaeHus. [10CTOSHCTBO YaCTOTHI CBETA
Y COOTHOULIEHNE JUIMH BOJIH IPU IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3 TPAHUILY
paszesna IByX ONTUYECKUX CPEN.

Xon myueii B mpusMme. ucnepcust ceeta. ClioxHBIN cocTaB 6enoro ceera. L{ser.

[TomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroJl IIOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniye u paccerBaroliie auH3bl. ToHkas quH3a. DokycHoe paccTosiHuEe U
ONTHUYEeCKass CWJIa TOHKOM JMH3bl.  3aBUCUMOCTh  (DOKYCHOTO  pacCCTOSHHUSA
TOHKOW C(EepruecKoil IUH3BI OT €€ TeOMETPUHM M OTHOCHTENIBHOTO TIOKa3aTems
IIPEJIOMIICHUS.

@opmyJsia TOHKOM JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIMH30M.
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Xon ny4da, TPOLIEAIIErOo JWH3Y MO NPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuyecko ocu. [loctpoenune n3o0paxeHuit TOUKHU U OTpe3Ka MPsIMO B COOMpAroOLIuX U
paccenBaIIMX JUH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopel. Pazpemarommast cmocoOHOCTh. [71a3 Kak omTHYECKas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BomnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUSI MakKCUMyMOB M MHUHHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
KOTEPEHTHBIX UCTOYHUKOB. [Iprmepsl Kilaccuyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmust csera. JudpakuuonHas peméTka. Y CIoBHE HAOMIOACHUS TIJIABHBIX
MaKCUMYMOB IpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonmgapu3zanus ceera.

TexHuyeckue ycTporuCTBa U TEXHOJOTHUUECKUE IIPOLECCHI: OYKH, JIYIIa, IIEPUCKOII,
doToamnmapaT, MHUKPOCKOI, TMPOEKIUOHHBIN amnmapaTr, MPOCBETICHUE OITHUKH,
BOJIOKOHHAsSI OIITHKA, TU(PpaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMieHus CBETa.

HaOnronenue nojHOro BHyTpEHHETO oTpakeHus. Mojienb CBETOBO/IA.

UccnenoBanne xo/ma CBETOBBIX MYyYKOB Y€pe3 MIIOCKOMAPAUICIbHYIO IUIACTUHY U
IpU3MY.

UccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOTIA.

HaGnronenue untepdepeHinm crera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

HaOmronenue nudpakiiniOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

Hab6nronenue nmonsipusaiuu cBera.

[TpuMeHeHre TOJIIPOUIOB TS U3YyYEHUS MEXaHUICCKUX HAMPSHKESHUH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi, NPAKMUKyMm

N3mepenne mokazaTesns MpeioMIIeHUs CTEKJIA.

Uccnenoanme 3aBUCMMOCTH (DOKYCHOTO PACCTOSTHUSI OT BEIIeCcTBa (Ha mpuMepe
KUJKUX JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JINH3.

[Tommyuenune n300pakeHUsI B CUCTEME U3 TIIOCKOTO 3e€pKaja U JIMH3HI.

[Tomy4yenue n300paXkeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKIUX CUCTEM.

HaGmonenue nudpakiuu, tHTEpPEpEHIIUU U TIOJIIPU3AIUHU CBETA.
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N3ydenue nosusipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIEKTPHUKA.

N3yuenne naTEpPEpEeHINN JIA3EPHOTO U3TyUYCHUS HA IBYX MIETAX.

HaGnronenue nucniepcun.

Hab6nronenue u uccienoanue AuppakiiuoOHHOTO CIIEKTpA.

N3mepenne 1nvHbI CBETOBOW BOJIHBI.

[TomydyeHue crekTpa H3Iy4YeHHUS CBETOAMOAA MpPHU TOMOIIM TU(PAKIIMOHHOM
PEIIETKMU.

Pa3znen 6. OcHOBBI cHIENHAJIBHOI TEOPHH OTHOCUTEIbHOCTH

['panuibl NPUMEHUMOCTH KJIacCuyeckoil MexaHuku. IlocTynarsl cnennanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. [IpeoOpazoBanust Jlopenima. ¥YcinoBue
NPUYUHHOCTUA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BpPEMEHH U
COKpAICHUE JIJTMHBI.

DHeprus 1 UMNYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSATUBUCTCKOW YACTUIIBI. DHEPIUs OKOS.

TexHHUeckre YCTpPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: CIYTHUKOBBIC
MPUEMHUKHN, YCKOPUTEU 3aPSKEHHBIX YaCTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPaKmMuKym
OmnpeneneHre UMITyJibCa M 3HEPTUU PEIATUBUCTCKUX 4YacThll (1o (ortorpadusam
TPEKOB 3aPSKEHHBIX YaCTUL B MATHUTHOM I10JIE).

Paznen 7. KBanToBasi pusuka
Tema 1. Kopnyckynapno-6011060it oyanusm

PaBHOBecHOE TemIoBOE M3NTydeHUE (M3ydeHUue abCOMIOTHO YEPHOTO Teja). 3aKOH
cMeuieHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otoaddext. Omnbitel A.I. CroneroBa. 3akoHbl (ororddekra. YpaBHeHUE
Oitamreitna s potodddexra. «KpacHas rpanuiia» potodrddekra.

JlaBrieHue cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA Ha aOCOJIFOTHO MOTJIONIAONIYIO U
abCoOMI0THO oTpaxarolryro moBepxHocTs). OnbiThl [1.H. JleGenena.

BonHoBeie cBorcTBa wactuul. Bonubl ne bpounsa. [limvHa BomHBL 1€ bpoins u
pa3Mepbl 00JIaCTH JIOKQJIM3AIUU JIBIDKYIIEHCS dacTuilbl. KopryckymsipHO-BOJTHOBOU
nyanusMm. Jludpakius 231eKTPOHOB HA KPUCTAIIAX.

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

TexHuyeckre yCTpPOICTBA U  TEXHOJOTHMYECKHUE TMPOIECCHl:  CHEKTPOMETP,
dboTors1eMeHT, POTOIATUMK, TYHHEIIBHBIM MUKPOCKOII, COJIHEUHAs 0aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHUHOM.

UccnenoBanue 3akoHOB BHEMTHETO GhoTodhdekTa.

Uccnenoanue 3aBUCHUMOCTH CONPOTHUBJIECHUS MOJIYTIPOBOAHUKOB
OT OCBENIEHHOCTH.
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CBeToauo.
Conneuynas Oatapes.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomovl, NPAKmuKym
HccnenoBanue oropesucropa.
N3mepenne mocrosauoM [Imanka Ha ocHOBe uccaenoBanus Ghotodrddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YePe3 CBETOMO OT HAPSKCHHUS.

Tema 2. @usuxka amoma

OneITBl MO HCCIAEAOBAaHUIO CTpoeHHs artoma. llmaHerapHas wmonens aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u morsyomeHue (OTOHOB NPHU MEPEXOJE aroMma
C OJTHOTO YPOBHS 3HEPTUH HA JIPYTOM.

Buapl criektpoB. CIIeKTp ypOBHEH SHEPIUU aTOMa BOJIOPOJIA.

CroHTaHHOE U BBIHYKIEHHOE U3ITydYeHHE cBeTa. Jlazep.

TexHruuecKue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: CIIEKTPAJIbHbIN aHAIN3
(CIEKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu
Mopens onsita Pezepdopaa.
HaOmronenue nuHeM4aThix CIEKTPOB.
Y CTpOUCTBO M AEUCTBUE CUETUYNKA MOHU3UPYIOIINX YACTHIL.
OnpeneneHue JIMHBI BOJIHBI J1a3€PHOT0 W3JTYUYEHUSL.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM

Habmronenue nuHe4aToro cnexkTpa.

HccnenoBanne crnekTpa pa3pekKEHHOr0 aTOMApHOIO BOJOpPOAa W HU3MEpPEHUE
nocTossHHOM Punbepra.

Tema 3. Duzuxka amomnozo A0pa u 3J1eMEeHmMaAPHLIX YACMUY,

Hyxknonnas monens siapa I'eiizenoepra—MBanenko. 3apsin siapa. MaccoBoe 4ucio
anpa. N30Tomsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIA W TO3UTPOHHBIN OeTa-pacraj.
['amMma-n3nyuenue.

3aKoH paJlMOaKTUBHOTO pacmnanaa. PagroakTuBHbIE N30TONKI B pupojae. CBolcTBa
MOHU3UPYIOIIETO HW3Iy4YeHHs. BIinsgHME pPaguOaKTHUBHOCTHM HA YKWBBIE OpPraHU3MBI.
EctecTBennbIil ¢hoH uznyuenus. [Jozumerpusi.

DHeprus CBsA3M HYKJIOHOB B sjipe. SnepHbie cuibl. [ledext maccsl sapa.

SAnepubie peakiuu. Jlenenwe m cunte3 sjgep. SAnepubie peaktophl. [IpoGremsl
YOPaBJISEMOT0 TEPMOSIIEPHOTO CHHTE3A. DKOJOTMYECKUE ACIEKThl Pa3BUTHA SIEPHOU
DHEPIrEeTUKH.

Mertonbt perucrpauuu u HCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHLI.

dyHAaMEHTAIIbHbIE B3aUMOJICUCTBUA. bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CrannapTHoM Moaenu. KBapk-riatooHHAst MOZIENb aJpOHOB.
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®dusuka 3a npeaenamu CranaapTHON Mojenu. TémHast MaTepusi U TEMHAs SHEPTHUSL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSIEPHBIA peakTop, aToMHas OomM0Oa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM
HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).
HccnenoBanue paguoakTUBHOTO (POHA C UCIOIb30BAHUEM JJO3UMETPA.
N3yuenue noriomieHus 6eTa-4yacTULl ATFOMUHUEM.

Pa3nes 8. DjieMeHTHI ACTPOHOMUHU U ACTPOPU3UKHU

Ortanbl pa3BUTHSA ACTPOHOMHH. lIpuKiIamHOE M MHPOBO33PEHYECKOE 3HAYCHHE
acTpoHOMUU. [[pUMEHUMOCTD 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHUS MPUPOJIbI KOCMHUYECKUX
00BEKTOB.

MeTo1bl aCTpOHOMUYECKUX HCCaeA0BaHn. COBPEMEHHBIE ONITUYECKUE TEIECKOTIIBI,
PaauoTENeCKOIbl, BHEaTMOC(EpHast aCTPOHOMHMUS.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IIAHETHI, UX BUAUMOE JBUYKEHUE.

ConHeuHas cucTema.

Counnne. Conmueunast akTuBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KJacCc —
CBETUMOCTBY». 3BE31bl TJABHOM TMOCIENOBATEIBHOCTUH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IJI1 3BE3]l TJIABHOW TMOCJIENOBATEIbHOCTH. BHYyTpeHHEe cTpoeHue 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUM 1 3BOIOLMK COJHIA U 3BE3T. DTambl
JKU3HHU 3BE3]I.

Mueunsiii [TyTs — Hamia I'anaktuka. [Tonoxenue u aeuxenue CosHiia B ['anakTuke.
Turnel raiakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE ABIPHI B sipaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Pazberanuwe rajaakTHK.
Teopus bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoil. MetaraiakTuka.

Hepeméunpie nmpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus
HaOmronenust 3BE3mHOro HebGa HEBOOPYKEHHBIM TJIa30M C  KCIOJIb30BAHHEM
KOMIIBIOTEPHBIX TPUIOKEHUN ISl ONpENeSICHUs] TOJIOKEHUsT HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3us1 CEBEPHOTO MOTyIIapUs U IPKUE 3BE3IBI.
Habmnronenus B Teneckon JIyHbl, T1aHeT, TYMAHHOCTEHN U 3BE3THBIX CKOTUICHUH.

DOu3nvecKuil NPAKTHKYM

CnocoObl u3MepeHus: (PU3NUECKUX BEJIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
IU(PPOBBIX HU3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHbIE TMOTPEIIHOCTH M3MEPEHUN (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUM, HMCCIEOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYMH, MPOBEPKa MPEMIOKEHHBIX TUTIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX
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B TEMaTHMUYECKHUX pa3jenax «YUEeHUYECKHIl SKCIEpUMEHT, JabopaTopHble padoThl,
PAKTUKYM» ).

O6o01maromee NOBTOpPeHUE

O06o00mmenrne u cucTeMaTH3alus CoOJAep>KaHUs pa3fesoB Kypca «MexaHuKay,
«MonekynsgpHas (u3MKa U TEPMOJUHAMUKA», «INEKTpoauHamuka», «Komebanus u
BOJIHBI», «OCHOBBI CHEIUATBHOM TEOPUU OTHOCUTENBHOCTHY», «KBaHTOBas (Qu3nKay,
«DIIEMEHTHI aCTPOHOMUU U aCTPODUZUKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COITMATLHON 1
THUYECKOH chepax NeATeIbHOCTH YelOBEKa, POJb W MECTO (PU3MKU U aCTPOHOMUU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MHUpa,  3HAYEHUE  OMNUCATEJIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIBHOM M MPOTHOCTHYECKOW (yHKIMI (uzndeckoin
TEOpUH, POJib PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KApTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamMeTHble CBA3M

Nzyuenne kypca ¢uszuku yriyonéHHoro ypoBHa B 11 kmacce ocyuiecTBisercs
C Y4E€TOM COJIepKaTEIIbHBIX MEKIIPEIMETHBIX CBS3EN C KypcaMU MaTeMaTUKH, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemmnvie noHaAmuUA, CEA3AHHbLIE C UYUEHUEM MeEMO0006 HAYUHO20
no3HanusA: SBICHUE, HAYYHBIH (akT, runoresa, Gusnueckas BeJIMUMHA, 3aKOH, TEOPHs,
HaAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE, MOrPEUIHOCTH
U3MEPEHU, U3MEPUTENbHBIE PUOOPHI, I poBas JadbopaTopusi.

Mamemamuxka: PermieHue cucteMbl ypaBHEHUN. TpUroHOMETpUYECKHE (QYHKUIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKJIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CIOKEHHE BEKTOpoB. lIpousBoaHbIE
areMeHTapHbIX (yHKIui. [Ipu3Haku noao0us TpeyroJbHUKOB, ONpeaeIeHUe MIoaau
II0CKUX (huryp u o0bEMa Te.

Buonozus: >nektpuyueckue sIBJICHUS B )KUBOW MPUPOJE, KOeOaTeIbHbIE TBUKEHUS
B JKMBOM NPUPOAE, OSKOJOTHMYECKHE PUCKU MPU MPOU3BOACTBE HIIEKTPOIHEPIHUH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAroUIeH cpefibl, YIbTPa3ByKOBas IMATHOCTHKA
B MEJULIMHE, ONITHYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKAs] CTPYKTYpa TBEPABIX TEl,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpagpusa: marnuTHbIE TOJIIOCA 3€MIIM, 3aJI€)KM MArHUTHBIX pyH, (OTOCHEMKA
3eMHOM MMOBEPXHOCTH, cercMorpad.

Texnonocua:  TPUMEHEHHWE  IIOCTOSIHHBIX  MAarHuTOB,  3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATEND SIKOOM, TeHEPATOP MEPEMEHHOI0 TOKa, UHIYKIIMOHHAS TIe4b, TUHUU
JJIEKTpoIepeaay, 3JEKTPOJBUTraTeNlb, pajap, PaJUONPUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-nieup, ynbTpa3ByKkoBasi TMarHOCTUKA B TEXHUKE, TPOEKIIMOHHBIN ammapar,
BOJIOKOHHasl ONTHKA, COJHEYHas Oarapesi, CIYTHUKOBblE NPUEMHUKH, sAEpHas
DHEPreTHKa U 3KOJOTMYECKHUE ACTIEKTHI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS ydeOHoro mnpeamera «Dusuka» TOTKHBI
OTpaxaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpPMHPOBAHHON BHYTPEHHEH TMIO3MIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IEHHOCTSIM POCCHUHCKOro 0OIIecTBa, paCHIMPEHUE KU3HEHHOTO OIbITa W OIbITa
JESITENPHOCTH B TMPOILIECCE PEATM3alMU OCHOBHBIX HAIPABJICHUN BOCIHUTATEIBHOU
JESITENBHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaaHCcKoOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMU OOYYAIOMIETOCS KaK aKTHUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUKCKOTO OOIIECTBA;

MIPUHSTHE TPaJIUIIMOHHBIX 00111€UeTIOBEUECKUX T'YMaHUCTUYECKHUX
Y IEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTHM COBMECTHYIO [ESITEIBHOCTh B MHTEpEcax TPaXIaHCKOTO
oOIIIECTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aluy;

YMEHHUE B3aUMOJCHUCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HUX
(GYHKIUSAMH 1 HA3HAYEHUEM;

TOTOBHOCTbh K T'YMaHUTAPHOMW U BOJIOHTEPCKOU JESTEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCITUTAHMSA:
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKOW UIEHTUYHOCTH, NATPUOTU3MA;
LHEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHUSAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LEHHOCTH, B TOM YUCIIE
B JICSATEIILHOCTH YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;

4) 3CTeTHYECKOro BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYasi 3CTETUKY HAYIHOTO TBOPYECTBA,
NpUCYIIETro (GU3MUECKON HAYKE;

5) TpyaoBoro BocnuTaHMS:

UHTEpEC K paziuyHbiM chepaM npodeccHoHaIbHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP Oyayieit
npogeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIIAHBI;
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TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00JaCTH (PUBUKHU
Ha TPOTSHKEHUN BCEH JKU3HU;

6) 7K0JOrNYeCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIBTYpPbl, 0CO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKE U OCYLIECCTBJICHUE AEUCTBUM B OKPYXKAIOUIEH CPEAE HA OCHOBE
3HAHHUS LEJIE YCTOMYMBOrO PAa3BUTHS YEJIOBEUECTBA;

Pacmmpenne ombiTa AESATEIBHOCTA 3KOJOTMYECKOW HAIMPABICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HaHUH 1o (PU3uKe;

7) eHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBIATh  HPOEKTHYHD U HCCJIENOBATENbCKYIO  JIEATEIbHOCTD
WHIUBUIYAIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE YyUeOHbIE AeiiCTBUS
ba3oBble JJoruueckue aecTBHA:

CaMOCTOSITECIILHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAENIATh LEIU ACATETbHOCTH, 331aBaTh [TAPAMETPBI U KPUTECPUU UX JTOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (DU3UUECKUX
SIBIICHUSX

pa3pabarbiBaTh IUIAH pelIeHUs] TPoOJeMbl C YYE€TOM aHaIM3a HUMEIOIIUXCS
MaTepUATbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH TMOCJIEACTBUN AEATEILHOCTH;

KOOPJIMHUPOBATh W BBHITIOJNHATH PabOTy B YCIOBHUSX PEAIbHOTO, BUPTYAJHLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble nccienoBare/ibCKHe 1eiiCTBUA:

BJaJeTh HAay4YHOHM TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHATUSMU U METOJaMH
bu3nYecKoil HayKH;

BJIa/IeTh HABBIKAMHU Y4EOHO-UCCIIEOBATETLCKON W TIPOEKTHOW NeATeIHHOCTH
B o0jacTu (PU3HKHU, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOUCKY
METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO PAa3TUYHBIX METOIOB
MO3HAHMS;

BIaJETh BUJAMHM JACATEIBHOCTM MO TIOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaln, MPeoOpa3oBaHUIO U MIPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX CHUTYaIHsIX,
B TOM YHCJIE€ IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
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BBISBIISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 337a4y, BbIIBUTaTh
TUIOTE3Y €€ peIIeHus, HAXOUTh apTyMEHTHI JUIsl I0Ka3aTebCTBA CBOMX YTBEPKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUH PEILICHHS;

aHAJIM3UPOBATh TMOJYYEHHBIC B XOJI€ PEIICHUS 3aJlayl pPe3yNlbTaTbl, KPUTUUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh M  (OPMYyJIHpPOBaTh COOCTBEHHBbIE 3aJaddl B  00pa30oBaTeNbHOM
JeSITETLHOCTH, B TOM YHCJIE TIPU U3YUYEHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

yMETh MEPEHOCUTh 3HAaHUS 10 (U3HKE B  MPAKTUYECKYI0  00IacTh
KU3HECSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, TIpEeIIaraTh OPUTHUHATIbHBIC TIOXObI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BIIQJICTh HABBIKAMH TIOMyYeHHS HWHPOpManuK  (U3HYECKOTO  COJEPIKAHMS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CAMOCTOSITEIbBHO OCYIIECTBIISITh IIOWCK, aHaJu3,
CUCTEMATHU3AlMI0 M HWHTEpPHpeTaluio WHGOPMAIMK pa3IMYHBIX BUIOB U (Qopm
MIPE/ICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH H(OpPMAITUY;

HCITOJIB30BaTh Cpe/CTBa WH(OPMAITMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUN
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M  OpPTaHMU3AI[MOHHBIX 3a1ad
c coOmoacHueM TpeOOBaHMK JProHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHus, TpPaBOBBIX M OJTUYECKHX HOPM, HOPM HWH(OOPMAITMOHHON
0e30I1aCHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPX,aHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUS HMHQPOpPMALMU U LENEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPE/ICTABIICHUS U BU3YyAIU3AIUU.

KomMMmyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBUS:

OCYILIECTBIIATH OOIIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOM JI€SITEIHLHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYAllUd U CMATYATh KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO HU3J1AaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIBb30BAHUEM S3BIKOBBIX
CpEIICTB;

MMOHUMATh ¥ UCTIOJH30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIANBUIYaTLHON PaOOTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUM ¢ yUéTOM OOIIUX UHTEPECOB,
1 BO3MOXKHOCTEH Ka)KJI0TO YJeHa KOJUICKTUBA,

NPUHUAMATh LIEJIM COBMECTHOM JESITEIbHOCTH, OPTAaHU30BBIBATH U KOOPIMHUPOBATH
JIEVCTBUA 110 €€ NOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUM, PACIIPEAEIATH POJIK C YUETOM
MHEHHUI y4aCTHUKOB, 00CYX1aTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa M KaXKJIOTO yYaCTHHKA KOMAaHJbI B OOITUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTbBI, OLOCHHUBATL HWACH C ITIO3UIIMKM  HOBH3HBI,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HA4YUMOCTH,

OCYIICCTBIIATh ITO3UTUBHOC CTPATCIHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTYAIHAX,
MPOABJIAATH TBOPUCCTBO U B006pa)KeHI/IC, OBITh HWHHUIIMAaTUBHBIM.

PerynsitTuBHble yHHBepcaJbHble y4eOHbIE eHCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO OCYIIECTBIISATh ITO3HABATEIBHYIO JI€ATEIBHOCTh B  00JIACTH
(GU3UKY U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSATENIbHO COCTaBIIATh IUJIaH PEUIEHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS MPAKTUYECKOM paboThl € Yy4ETOM HMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUIA;

JABaTh OLICHKY HOBBIM CUTYAIIUsIM;

pacIIMPATh PAMKH Y4€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 PELICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULUU B 00jacTh (U3UKH,
MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYalldsM, BHOCHUTb KOPPEKTHUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIA/ICTh HABBIKAMU MTO3HABATEIILHON PEIICKCUU KaK OCO3HAHMS COBEPIIIAEMbIX
JEWCTBUI U MBICTUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI peICKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOTO
peleHus;

YMETh OLIEHWBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS M0 UX CHUKEHHIO;

MIPUHUMATh MOTHBBI M ApTYMEHTHI JPYTHX MPU aHAJIW3€E PE3YJIbTATOB ICSITEIIbHOCTH;

MPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

PUHAMATh MOTHUBBI U @pTYMEHTHI IPYTUX TMPH aHATN3€ PE3YIbTAaTOB ACATEIHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mporecce mOCTHXKEHHS JWYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS MPOTPaAMMBI
1o (hM3UKe I YPOBHSI CPETHETO 00IIero 00pa3zoBaHus y 00yJaroIIuXCsi COBEPIIICHCTBYETCS
IMOYUOHATbHBIN UHMETLTIeKM, TIPETIONIaratofi copMUpPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHUMATh CBOE SMOILMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHON cPepbl, OBITh
YBEpPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHUS, BKIIIOYAIONIETO CAaMOKOHTpPOJb, YMEHHE [PUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTD aanTUPOBATHCS K SMOIMOHATIBHBIM
WU3MEHEHUSIM U MPOSBIISATh THOKOCTh, OBITh OTKPBHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHXKECHHUIO LU H
yCIieXy, ONTHMHU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, MCXOJS M3 CBOMX
BO3MOKHOCTEM;

SMITATHM, BKIIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIICCTBICHUM OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHHIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPaWBaTh OTHOIICHHS
C IPYTUMH JIIOJIbMHU, 3800 TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o6yuyenus B 10 kiaacce npeamMeTHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MOHUMATh pOJib (PU3UKU B HPKOHOMHYECKOM, TEXHOJOTUYECKOH, IKOJIOTUYECKOH,
COIIMATILHON W ATUYECKON cepax NesTeIbHOCTH 4YeJIOBEKa, pOjb U MECTO (U3UKU
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MHUpa,  3HAYEHUE  OMNHUCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (PYHKIUN (PU3HUEeCKOn
TEOPUU — MEXAHWUKH, MOJICKYJSIPHOW (PU3UKKM M TEPMOIUHAMUKH, POJib (PU3MUECKOI
Teopuu B POPMUPOBAHUU NIPEJICTABIICHUN O (U3MUECKON KapTUHE MUPA;

pazinyath YCJIOBUS MPUMEHHUMOCTH Mojelie (Qu3nueckux Tel U MPOLECCOB
(stBIEHMIN): MHEpLMATbHAS CUCTEMa OTCU€Ta, aOCOMIOTHO TBEPAOE TEJO, MaTEepHAIIbHAS
TOYKAa, PaBHOYCKOPEHHOE [IBIKEHHE, CBOOOJHOE TajeHue, aOCOJIOTHO YIpyras
nedopmaiiusi, abCONIOTHO yHpyroe v aOCOJIOTHO HEYNPYToe CTOJKHOBEHHUS, MOJACIIH
rasa, )KUJKOCTH U TBEPIOTO (KPUCTATUTMYECKOTO) TeJa, UCaTbHBIN Ta3, TOUSUHBIHN 3apsi,
OJIHOPOJTHOE AJIEKTPUUECKOE MOJIE;

pasznuyaTh yciaoBHsS (TpaHMIIBI, 00JaCTH) MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB,
MOHUMATh BCEOOHMil XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OTPAaHMYEHHOCTH
WCIIOJI30BaHUs YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH MEXAaHWYECKHE IMPOIECChl U SIBJICHUS, UCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS U 3aKOHBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHUYECKOIO
NBIDKEHUS, (HOPMYJIB KMHEMATUKH PAaBHOYCKOPEHHOTO JBWIKEHHUS, TPEeoOpa3zoBaHUs
["anuiiest 111 CKOPOCTH U TIEpeMENIeHHs, 3aKOHbI HbI0TOHA, TPUHITUIT OTHOCUTEIBHOCTH
[anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa H
MEXaHUUYECKON SHEPTUH, CBA3b pabOTHI CWIIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTHH,
YCJIOBUSI paBHOBECHUsI TBEPJOTO TeJa), MPU OSTOM HCMOJIb30BATh MaTEMAaTHUYECKOE
BBIPDOKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeobpazoBanuii ["anuiies,, BTOporo u TpeThero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUSI
UMITYJIbCA U MEXAHUYECKOW SHEPTUU, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBSICHSTH TETIOBBIC MPOLIECCHI U SIBJICHUS, UCIIOIb3Ysl OCHOBHBIC
nosioxkeHust MKT 1 3aKk0HBI MOJIEKYJISIPHON (PU3MKH U TEPMOJIMHAMUKY (CBSI3b JJABJICHUS
UJCATBbHOIO Ta3a CO CPEAHENM KUHETUYECKOM SHEpPrued TEIUIOBOrO JBHKECHUS H
KOHIIEHTPAIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNHETHUECKON
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DHEPruel TEIUIOBOIO [JBMXKEHUS €ro 4YacTHll, CBA3b [JAaBJICHUS WJCAJbHOIO rasa
C KOHIICHTPAILUEN MOJIEKYJI M €TO TEMIIEPATypoii, ypaBHEHHE MenaeneeBa—Kitanenpona,
MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS] SHEPIUU B TEIUIOBBIX IMPOIIECCaX),
IIPU 3TOM HCIIOJIb30BaTh MATEMATUUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBATh M OOBICHATH JIIEKTPUUECKHUE SIBICHUS, HCIOJIb3ys OCHOBHbBIC
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXPAaHEHHUS AJIECKTPUUYECKOTO 3apsfa,
3akoH KynoHa, TOTEHIIUATBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, TPUHLIUI CYTEPIIO3UIUN
ANEKTPUUYECKUX TOJIEH, IIPU 3TOM yKa3bIBask YCIOBUS MPUMEHUMOCTH 3akoHa KyrnoHa, a
TaKK€ NPAKTUYECKH BAXKHBIC COOTHOLICHMS: 3aKOHbI OMa [ ydacTKa LEeNu W
JUISL 3aMKHYTOM dJIeKTpuueckoil 1emnu, 3akoH J[xoyns—Jlenma, mpaBuia Kupxroda,
3akoHbl Dapajes AJIsl JIEKTPOJIN3a);

ONMUCHIBaTh  (U3UYECKHE TPOIECChl W  SIBJICHUSA, MCIHOJIb3YS  BEJIMYHUHBI:
NepeMeIleHre, CKOPOCTh, YCKOPEHHUE, UMITYJbC Tela U CUCTEMbl TEJ, CHUJIa, MOMEHT
CUJIbl, JAaBJECHUE, TMOTCHIMAIbHASA JHEPrUsl, KUHETUYECKAas DSHEPrus, MEXaHWYEeCKas
9HEprus, paboTa CHUJIbL, IIEHTPOCTPEMHUTEIILHOE YCKOpEHHE, CHUJia TSDKECTH, CHIIa
YOPYrOCTH, CUjia TPEHUSI, MOIIIHOCTb, YHEPTHS B3aUMOJICUCTBUS Tella ¢ 3eMII€i BOIM3U
e€ MOBEPXHOCTHU, SHEPrusl ymnpyrou naepopManuu OpyKUHbBI, KOJIUYECTBO TEIUIOTHI,
abCoJIOTHasg TeMmIlepaTypa Tena, padoTa B TEPMOJIMHAMHKE, BHYTPEHHSS 3HEPrus
UJICATBHOTO OJHOATOMHOTO Ta3a, padoTa MJIeaJbHOTO T'a3a, OTHOCUTEIbHAS BIAKHOCTh
Bo3nyxa, KIIJI waeanpHOro  TEIUIOBOTO  JIBUTATENS;  AJIEKTPUYECKOE  MOJIE,
HaMpPsHKEHHOCTh JIEKTPUYECKOTO TMOJIs, HAMPSKEHHOCTD TMOJS TOUYEUHOIO 3apsijia WIH
3apsHKEHHOTO 1Iapa B BAKYyME U B TUAJIEKTPUKE, MTOTEHIIMAI DJIEKTPOCTATUYECKOTO O,
Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAsl CHJIA, CHJIA TOKA, HAMPSKEHHE, MOIIHOCTh
TOKa, PJIEKTpUUECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBJIEHUE y4acTKa LENu
C TMOCIENOBAaTEIbHBIM W MapajuleibHBIM COEJUHEHHEM PE3UCTOPOB, HDHEPTHS
AIIEKTPUYECKOTO MO KOHIAEHCATOPa;

OOBACHATh OCOOEHHOCTH TPOTEKAHUS (PU3UYECKUX SIBICHUI: MEXaHWYECKOe
JIBI)KCHUE, TEIJIOBOE JIBMYKEHUE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkeHue, auddys3us, ucrnapeHue, KUIEHUE U KOHJACHCAIUs, IUIABJICHUE W
KpUCTAILTH3AIMA, HaIpPaBJICHHOCTh TEIUIONEepeaayH, ANEKTpU3aIUS Ted,
AKBUIIOTEHIIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOJIHUKA;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTU OJTHON (DU3UYECKOI BEIMYUHBI OT APYTrOn
C HCIMOJIb30BAHUEM TPSAMBIX HM3MEPEHUM, MPU STOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYECHHON 3aBUCHUMOCTH (DU3NYECKUX BEJIUYUH B BUJIC
rpaduKoB ¢ y4€TOM aOCOJIFOTHBIX TMOTPEIIHOCTEN U3MEpPEHMM, JelaTh BBIBOJIBI
M0 pe3yJibTaTaM UCCIIECIOBAHMUS;

IPOBOJUTH KOCBEHHbIE M3MEpeHUsl (PU3MUECKUX BEIIMYUH, MPU ITOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHUBAaTh aOCOJIOTHBIE U OTHOCHUTEIHHBIC
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPECHMUIA;
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OPOBOJUTH ONBITBEI 10 MPOBEPKE MPENJIOKEHHOW TUIOTE3bl: IIJIaHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYyYEHHbIE
Pe3yJIbTaThl U AENIaTh BBIBOJI O CTATYyCE MPEI0KEHHON TUIIOTESHI;

co0roaTh mpasuiia 0€30MacHOro Tpy/a MPH MPOBEAECHNUN UCCIIEIOBAHUN B paMKax
y4e0HOr0 HKCHEPUMEHTA, MPaKTUKyMa U Y4eOHO-HCCIEA0BaTENbCKOM U IMPOEKTHOMN
NESATEIIBHOCTH € UCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M JabOPAaTOpPHOTO
000py10BaHUS;

pemars pacy€THbIE 3aJaud C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (U3NYECKOU
MOJIEJIbIO: HA OCHOBAHMU aHAJIM3a yCIOBHUS 00OCHOBBIBAThH BBIOOP (PM3NUECKON MOENH,
OTBEYAIOLIe TpeOOBaHUAM 3a/1auil, IPUMEHATh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U
OCTyJaThl (PU3MYECKUX TEOPUM MpPH HCIOJIB30BAHUM MATEMaTHUYECKUX METO/0B
peumieHus 3a1ad, IPOBOAWTH pacyéTbl Ha OCHOBAaHMM MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAaThl U KOPPEKTUPOBATH METO/IBI PEIEHUS C YUYETOM ITOIYYEHHBIX
pe3yIbTaTOB;

peliaTth KauecTBEHHbIE 3a/aud, TPeOYIOLUMEe NPUMEHEHUs 3HAHUM W3 pPa3HbIX
pasnenoB Kypca (U3MKM, a TaKKe MHTErpaludd 3HaHUM U3 JPYruxX HpPeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAUBATh JIOTMYECKYIO LENOYKY PaCCyKICHUN
C OIIOPOI Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUA JJIS OOBSICHEHHS OCHOBHBIX IPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKHX
IIPOLIECCOB;

OPUBOJUTH NMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHNE MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOU
NeSATEIbHOCTH YEJOBEKAa, CBS3aHHOW C (PU3MYECKUMH MPOLECCaMHU, C MO3HUIMMA
HKOJIOTMYECKON 0€30MacHOCTH, TPEICTABIEHUI O pallMOHAIBHOM ITPUPOAOIOIB30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHUU JOCTUKEHUI HAYKH U TEXHOJIOTUM JJIs1 JAJIbHEUILIETO
Pa3BUTHS YEJIOBEUECKOT0 OOIIECTBRA;

OPUMEHSTh pa3linyHble CHocoObl paboTel ¢ uHGMOpManuend QU3NYECKOTro
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJIOTMHM JUIsl TIOUCKA,
nepepaboTKh UM TPeAbSBICHHUS Y4YeOHOM U HAYYHO-TOMYJISIPHOW HH(POPMALINH,
CTPYKTYPUPOBAHMSI W MHTEpIpETAud HHPOPMALMM, TOJYYEHHOM W3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJyd4aeMyt0 MH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE aHaJIN3a HCTOYHUKA
uH(popmanuu;

NOPOSBIISITH OPraHU3AIMOHHBIE U [IO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
NpUOOpPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBITOJHEHHUS] MPOEKTHBIX M Yy4eOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B rpyIie ¢ UCIOIHEHUEM Pa3IMYHBIX COLIMATIBHBIX POJIEH, IUIAHUPOBATh
paboTy TpyIIibl, PALIMOHAIBHO PAaCHpPEAesiTh AEATEIbHOCTh B HECTAHAAPTHBIX
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CUTYalMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB I'PYIIIbI B pEllICHUE
paccMaTpuBaeMoOM MPOOJIEMBI,

OpOSBIISATH MOTHUBALIMIO K Oyaymed  npodecCHUOHANbHOM  JIeITEeIbHOCTH
O CTIEIMAIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOpuIIs.

K xonity o0yuenus B 11 kiacce npeaMeTHbIC pe3yIbTaThl HA YTTyOJIEHHOM YPOBHE
JOJDKHBI OTpa)kaTh C(HOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHU:

IOHUMAaTh poOJib (PU3UKU B HKOHOMUYECKOM, TEXHOJIOTMYECKOM, COLMANbHON U
THUYECKON cepax NeATeIbHOCTH YeIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM
HAyYHOM KapTHUHE MHPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTH YEJIOBEKA U
JanbHenIem HAay4YHO-TEXHHUYECKOM  Pa3BUTHH, 3HAYEHUE onucaTelIbHOMH,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (yHKIMI (uznyeckoin
TEOPUH — DIIEKTPOJUHAMUKH, CHEUUAIBbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uky, poab GU3NUECKON TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIICHUN O IPUPOJIE;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeNell (PU3NYECKUX Tel M IPOILIECCOB
(sABHE€HUIT): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaTeMAaTUYECKH MasTHUK, WICANIbHBIA MPYKUHHBINA
MasTHUK, TAPMOHUYECKUE BOJIHBI, UICATbHBIA KOJIEOATEIbHbIM KOHTYpP, TOHKAs JIMH3A,
MoJiesiel aToMa, aTOMHOTIO /ipa U KBAaHTOBOM MOJIENU CBETA;

pasznuyaTh yCiOBHs (FpaHMIbl, 00JacTH) TPUMEHUMOCTH (DU3UYECKHUX 3aKOHOB,
NOHUMAaTh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys
OCHOBHBIE€ TIOJIO)KEHHMSI M 3aKOHBl 3JIEKTPOJMHAMHUKM U CHELHAIbHOW TEOopUu
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsjaa, cuia Ammepa, cuia
JlopeHnia, 3aKOH DBJIEKTPOMArHUTHOM WHAYKUWHM, npaBwio Jlenua, cBa3p IC
CAaMOMHAYKIIMH B AJIEMEHTE 3JIEKTPUUYECKOM LEMU CO CKOPOCThIO M3MEHEHHSI CHIIBI TOKA,
MOCTYJIaThl CIIEUATIbHON TEOPUU OTHOCUTEILHOCTH DUHINTEIHA);

aHAIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOLIECCHl M SBIICHUS, HUCIHOJIb3Ys
MOJIOKEHUS] KBAaHTOBOM (Pu3uKH (ypaBHeHUE DMHIITEHA 1151 poTrorddexTa, nepBblil U
BTOpOM mocTynaTel bopa, mpuHIMI cOOTHOILIEHUs HeomnpenenéHHoctei I'eiizenOepra,
3aKOHBI COXpPAHEHUs 3apsAJ0BOrO U MacCOBOT'O YKCENl U YHEPTUU B SIACPHBIX PEAKIMSIX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

ONMMCHIBATh  (PUBMYECKHE TPOLECChl M  SBJICHUS, UCIHOJIb3Ys  BEIUYMHBIL:
HaMpPsHKEHHOCTDh  DJIEKTPUYECKOTO  MOJS, MOTEHIMAT 3JEKTPOCTATHYECKOro  TMOJI,
Pa3HOCTh MOTEHUHUAJIOB, JJIEKTPOJABWKYIAS CHUIA, HWHAYKIUS MAarHUTHOTO IIOJS,
MAarHUTHBIM TOTOK, cwia AMMepa, HWHIYKTUBHOCTb, JJIEKTPOJABIKYIIAS —CHIIA
CaMOMHAYKIIMM, DHEPrUsl MAarHUTHOIO IIOJS NPOBOJHHUKA C TOKOM, PEIATUBHCTCKUI
UMITYJIbC, TIOJIHASL DHEPrUsl, SHEPTUsl MOKOSI CBOOOJHON YACTHIIbl, SHEPTUS U MMITYJIbC
(oTOHA, MacCCOBOE YUCIIO U 3aps] sApa, SHEPTUS CBSI3U s/1pa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUS (PU3NYECKUX SBJICHHUM: AIEKTPOMArHUTHAs
WHYKIUS, CAMOUHJIYKIIMS, PE30HAHC, UHTEpPEPEHIIM BOJIH, AU paKius, AUCTIEPCUs,
MOJTHOE BHYTPEHHEE oTpaxkeHue, (oroarnekrpuueckuit ahdext (hortorddexr), anbda-
u Oera-pacmajbl g1ep, raMmma-u3aydeHue sjaep, pu3ndeckre IpUHIIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Jlazepa;

ONpEeIEIIATh HAIPAaBICHNUE UHIYKIIMH MATHUTHOTO MOJIsi TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300paK€HUE, CO37]aBacMOE€ IUIOCKAM 3€pKajioM, TOHKOW JHMH30H, M
pacCUUTHIBATH €T0 XapaKTEPUCTHUKH,

MPUMEHATh OCHOBOIIOJIAral0IIMe aCTPOHOMUYECKUE ITOHSTHUS, TEOPUA U 3aKOHBI
JUIs. aHali3a U OOBSCHEHUS (PU3MYECKUX MPOIECCOB, MNPOUCXOSAIIUX B 3BE3JAX,
B 3BE3/THBIX CUCTEMAX, B MEXKTaJJaKTUUECKOU cpefie; IBUKEHUSI HEOECHBIX TEJ, SBOIIOLUN
3BE3 M Beenennoi;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BEJIMYMH C UCIIOJIBb30BAaHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH HW3MEPEeHHM, JeNlaTh BBIBOJALI MO  pe3yjibTaTam
UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBbIE H3MEpEHUsl (DU3MYECKUX BEIUYUH, MPU STOM BBIOMPATh
ONTUMAJIbHBIA METOJ H3MEpPEHUs, OIICHMBAaTh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

IPOBOJMUTH OMNBITBI MO TMPOBEPKE NPEAJIOKEHHOW TUIOTE3bl: IUJIAHUPOBATH
HKCIIEPUMEHT, COOMPATH SKCIIEPUMEHTAIHYIO YCTAaHOBKY, aHAJTU3UPOBATH MOTYyYCHHBIC
pEe3yAbTaThl U AeNaTh BBIBOJ] O CTATYCE MPEII0KEHHON THIIOTE3bI;

ONUCBHIBATh METO/IbI MOJIYYEHUSI HAYYHbIX aCTPOHOMUYECKUX 3HAHUK;

coOmro1aTh paBuiIa 0€30MacHOTO TpyAa MPU MPOBEIEHUN UCCIIEI0BAHUM B paMKax
y4eOHOTO 3KCIEPUMEHTA, MPAKTHKyMa U y4yeOHO-MCCIEIOBATENIbCKONM M MPOEKTHOU
JEATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1aDOPAaTOPHOTO
000opy1I0BaHUS;

pemath pacuy€THbIC 3a7a4d C SBHO 3aJaHHON M HESIBHO 3aJlaHHOW (HU3WUYECKOU
MOJIEIIBIO: HA OCHOBAHUY aHAJIN3a YCIIOBUS BRIOUPATh (DU3NIECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBaHMIM 3a7a4M, IPUMEHATH (DOPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
bU3MYEeCKUX TEOpUl TIPHU HCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pEUIeHUs 3ajad,
MPOBOJAUTH PACUEThl HA OCHOBAaHUHU UMEIOIIUXCS JAHHBIX, AHAIM3UPOBATH PE3YJIbTAThl U
KOPPEKTHUPOBATH METO/bI PEUIEHUS C YUETOM MOIYUYEHHBIX PE3YJIbTATOB;

permaTh KauyeCTBEHHBIE 3a/laud, TPeOyIollue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
paszenoB Kypca (U3MKH, a TaKXKe HWHTETpallMM 3HAHUK W3 JAPYrHUX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O0 IIMKJA: BBICTPAUBATh JIOTUYECKYIO LIETOYKY PACCYKICHHM
C OTOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSICHEHHS OCHOBHBIX TMPUHIIMIIOB
paboThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB MU TEXHOJOTUUYECKUX
IIPOLIECCOB;
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OPUBOJUTH NMPUMEPHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAyKH, B 00BICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OICHUBATh TMOCIEACTBUS OBITOBOM U TPOW3BOJICTBEHHOU
NESATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MUYECKUMHU MPOLECCaMU, C TO3UIHUMA
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIBHOM MIPUPOJONOIB30BAHNH,
a TaK)Ke pa3yMHOM MCHOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOTUH JIJIsl TalIbHEUIIEro
Pa3BUTHS YEJIOBEUECKOT0 OOIIECTBA;

NPUMEHATh Ppa3luYHbIe CIMOCOOBl paboThl ¢  HHpOpMAIHMel (U3NYECKOTO
COJIepKaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHUM,
P 3TOM HCHOJB30BATh COBPEMEHHbIE MH()POPMALMOHHBIE TEXHOJOTHUU JIS IMOUCKA,
nepepaboTKi M NPEAbsBICHUS Y4YeOHOM W Hay4HO-TOIYJSIpHOW HH(OpMAaIUH,
CTPYKTYPUPOBAHHUS W MHTEpPIpETaluyd HHPOPMALMH, TOJYYEHHOW M3 Pa3IMYHBIX
MCTOYHHUKOB, KPUTUYECKU aHAIU3MPOBATh MOJY4aeMyl0 MH(POPMALIMIO U OLIEHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIM3a UCTOYHHKA
uH(popManuu;

OPOSABJIATh OPraHU3ALUMOHHBIE W II03HABATENIBHBIE YMEHHUS CaMOCTOSATEIBHOIO
OpUOOpeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX paldoT;

paboTaTh B rpyIIe C UCIOTHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
pa®oTy Trpynmbl, palUoOHAIbHO paACHpPENeNiATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYallMsIX, aJIeKBaTHO OLEHMBATh BKJIAJ KaXIO0TO W3 YYACTHUKOB IPYIIILI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMbl;

MpOSIBJISAITh  MOTHBALMI0O K Oyaymieil  mpodeccHOHanbHOM — AesTeNbHOCTU
M0 CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHast padouas mporpamma | dusuka. 10-11 kimaccel (yriyOnEHHBIA YPOBEHD )

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUEI JIEATEIILHOCTH
pa3ziesioB U TEM [IporpammHoOe coaepkaHue
n/n 4acoB oOyyJaronuxcs

y4eOHOTro IIpeiMeTa

Paznen 1. Hayuynblid MeTOx Il

O3HAHUS PUPOABI

1.1

Hayunbiii meton
MTO3HAHUA TPUPOIBI

6

®duzuka — pyHAaMEHTaIbHAs HayKa

o mpupoze. Hayunsiit MeTos1 mo3HaHus
¥ METOJIBI UCCIICTOBAHMS (PU3NUECKIX
SIBJICHUM.

DKCHEPUMEHT U TEOpHsI B MpOIIecce
no3HaHus npupobl. HaGmtonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnioco6bl u3mMepenus Gu3ndecKux
BEJTUYHH (aHAJIOTOBBIC U ITU(POBBIC
U3MEpPUTETBHBIC PUOOPHI,

KOMIIBIOTCPHBIC 1aTYNKOBLIC CI/ICTCMBI).

[TorpentnocTn u3MepeHUi GU3MIESCKIX
BETUYUH (a0CONIOTHAS U
OTHOCHUTEJIbHAs).

MopenupoBanue PU3NIECKUX SIBICHUIMA
U TIpoIieccoB (MaTepuaabHas TOUuKa,
aOCOIIOTHO TBEPIOE TENO, UACATbHAS
KUJKOCTb, UICAJIbHBIN a3, TOYCUHBIH
3apsin). ['unoresa. dusnyeckuii 3aKoH,

VYyacrtre B IUCKYyCCUU O POJIU
(du3ndecKkoil Teopun B pOpMHUPOBAHUN
IpeJICTaBICHUN 0 (PU3NUECKOI KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 0011EM psIJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIA
0 MPUPOJIE.

N3ydeHne NOHATUN «TUIIOTE3a»,
«puznueckuii 3aKoH», «puznyeckas
TEOPHSI».

PaccMmoTpenue rpaHui] IpUMEHUMOCTH
(bU3HYECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUI (PU3NUYECKHUX
BEJIMYMH MIPU MOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTETHHBIX PUOOPOB,
HaIrpumep, Mpu U3MEPEHUU CUIIBI TOKA U
HaIPSDKEHUS B LEMU NOCTOSHHOIO TOKa
MIPY MIOMOIIIM aHAJIOTOBBIX U IIU(POBBIX
U3MEpPUTENBHBIX TPUOOPOB.
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IPaHULbl €T0 MPUMEHUMOCTH.
dusnyecKas TEOpUs.

Ponb u MecTo pusuku B popMUpOBaHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA,
B IIPAKTHUYECKOM JAEATEIbHOCTH JOEH

OcBoeHmEe CrIOCOO0B OLIEHKH
IIOIPEIIHOCTEN H3MEPEHUM.

OcBOCHHE OCHOBHBIX MTPUEMOB PaOOTHI
¢ udpoBoii TabopaTopueit o Gu3nKe,
HAIpUMep, PH U3MEPEHUU (PUZNIECKUX
BEJIMYMH IIPU MOMOLIY KOMITbIOTEPHBIX
JTaTYNKOB

Hroro mo pazaemy 6
Pa3zgen 2. Mexanuka
2.1 | Kunematuka 10 MexaHn4yecKkoe IBIKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPECHUN

OTHOCUTENIBHOCTh MEXaHUUECKOTO
nBwxkennsa. Cucrema oTcuéTa.

[Ipsmas u oOpaTHast 3a7ja4u MEXaHUKH.
Paanyc-BekTop MarepuanbHOM TOUYKH,
€ro NPOEKINU Ha OCH CUCTEMBI
KOOpAuHAT. TpaeKkTopus.
[Tepememnienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MATEPUATILHOU TOYKH, UX
IIPOEKIMU HA OCH CUCTEMBI KOOPINHAT.
CrioxeHne nepeMenieHnui U CI0KEHHE
CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE IBUKEHHUE.
3aBUCUMOCTb KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U IyTH MAaTEPUAIIBHON TOUKHU
OT BPEMEHH U UX TPaPUKH.

MTHOBEHHOM CKOPOCTHU U YCKOPEHHUS
TeJIa, B TOM YUCJIE YCKOPEHUS
CBOOOJHOTO TaJIEHHs, TPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(hbU3NYSCKUMHU BeIMUUMHAMU (TTyTH

OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKEHUH, TIEPUOJIa 0OpaIlleHUS
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTpPOB) U OTBITOB 10 IPOBEPKE
MPEIJIOKEHHON THUIIOTE3BI

MIPU U3YYEHUH PABHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO ABVKCHUS, TBUKECHUS
Tesa, OPOILIEHHOTO TOPU30HTAJIBHO,
JBIDKEHUS Teja M0 OKPY>KHOCTH

C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTENBHBIX NOTPEITHOCTEMN

40



denepanbHast padouas mporpamma | dusuka. 10-11 kimaccel (yriyOnEHHBIA YPOBEHD )

CBobOoaHOE TazieHne. Y CKoOpeHue
cBOOOMHOTrO MajieHus. /BrxeHue tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX IpadUKH.
KpuBonuneiiHoe n1BrxeHue. [IBrxeHne
MaTepUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrnoBas u JInHEMHas CKOpoCTh. llepuon
U 4acToTa oOpalleHusl.
enTpocTpemuTenbHOE (HOPMAIBHOE),
KacaresbHOE (TAaHT€HUIUAJIBHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTponcTa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETIHbIE, [IECTEPEHYATHIE U PEMEHHBIE
nepeaayu, CKOPOCTHbIC TUPTHI

U3MEpeHU (PU3NUECKUX BEJIMYHUH.
OneHka rpaHmIl MOrPEeIHOCTEMH.
N3ydenune Moenu CucTeMsl OTCUETA,
CpaBHEHUE IMYyTEU, TPACKTOPHI,
CKOPOCTEN JBUKEHUS OJTHOTO U TOTO ke
TeJla B Pa3HbIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HUCCIIEIOBAaHMUS IBWKCHUI.
PaccMmoTpenue nmpeaenbHoro nepexona
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeodpa3oBaHUs
JIBUKEHUH C UCIIOJIb30BAHUEM
MEXaHU3MOB, U3yUEHHUE
npeoOpa3oBaHus YIrIOBONH CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

MPU JBUKEHUU IO OKPYKHOCTH.
Peienne pacu€THbIX 33724 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(U3UIECKON MOJIEITBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
hopMyJT KHHEMATHKHU.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIKX MPUMEHEHUSI 3HAaHU I

110 KNUHEMAaTHUKE.

OObsicHEHUE YCTPOMCTBA U TPUHIUTIA
NEUCTBUS CIUAOMETPA, LIETHBIX,
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HIECTEPEHYATHIX U PEMEHHBIX IIepe/iay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE IBMKCHHS CHAPSIJIOB.
Onpenenenue yclioBUil NPUMEHUMOCTH
Moenel (PU3UIECKUX TeJ U MPOIIECCOB
(sBIEHUI): MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHUE,
CBOOOJTHOE TaJICHUE.

BrinmonHenne yueOHbIX 3a1aHU

Ha aHaJIM3 MEXaHUYECKUX MPOLIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX IOJIOKEHUI U 3aKOHOB
KUHEMATUKW: OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBIKEHUS, (HOPMYJIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO
IBWKEHUS, TpeoOpa3oBanus ["anumnes
IUIs1 CKOPOCTH U TIEPEMEILICHHS.
Hcnons3zoBanue [ T-texnonornii

pHu paboTe ¢ TONOJHUTETbHBIMU
HMCTOYHUKAMU WH(OPMAITUH TI0 TEME,
MX KPUTUYECKUN aHAIIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.

[IpuHmMn oTHocuTenbHOCTH [ anmuies.

HeunepuuanbHbie cCTEMBI OTCUETA
(ompenenieHue, IpUMEpHI).

[TpoBeneHne KOCBEHHBIX H3MEPEHUH
PABHOJEUCTBYIOLIEN CHII U
K03 duUlIeHTa TPEHUS CKOJTBKEHUS,
MIPOBEJICHUE UCCIEIOBAHNUS
3aBHCUMOCTEHN (PU3NUECKUX BEININH
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Macca tena. Cuia. [IpuHumn
CyINEPIIO3ULINU CHUJL.

Bropoii 3akon HeroToHa

JUISL MATEPUATIBHOW TOUYKH.

Tperuit 3akoH HeroTOHA 11714
MaTepUAIbHBIX TOUCK.

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

Cuina TsxecT. 3aBUCUMOCTh YCKOPEHUS
CBOOOJTHOTO MaJICHUS OT BBHICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

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

[IepBas kocMHuueCKasi CKOPOCTb.

Cuna ynpyrocru. 3akoH [ 'yka. Bec Tena.
Bec Tena, nBuKyIerocs ¢ yCKOpeHueM.
Cuna tpenns. Cyxoe tpenue. Cuna
TPEHUS CKOJILXCHUS U CUJIa TPEHUS
nokos. Koagdumuent tpenus. Crma
CONIPOTHUBJICHUS TP IBUKEHUHU TETa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIIBHOTO
JBH>KCHUSL.

JlaBnenue. I napocratuyeckoe
napienue. Cuna Apxumena.
TexHnYecKne yCTporucCTBa

(cun ynpyroctu, BO3HUKAIOIIUX

B IIPYKUHE U PE3MHOBOM 00paslie,

OT uX JAedopMaliK) U OIBITOB

IO MPOBEPKE MPETI0KEHHON TUIOTE3bI
MIpY U3YYECHUH JIBUKEHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX Tell, Ie(popMaliuu
Te.

Onpenenenue aOCOMIOTHBIX U
OTHOCUTEJIBHBIX TOTPEITHOCTEN
U3MepeHU (PU3NIECKUX BEINYHUH.
OueHka rpasul] MOrPEITHOCTEN.
HccnenoBanue IBIKEHUS] CUCTEMBI TEIT,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTOU Yepe3
NErkui OJIOK, TBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JIBYDKEHUS TPy3a Ha Bally C TPCHUEM.
HaOmronenne OB eHNns Te

B MHEPIUATBHBIX U HCMHEPIIHATBHBIX
CHUCTEMAax OTCYETA, HAIIPUMED, KAUCHUS
JBYX MUAJTUHAPOB WJIH IIAPOB Pa3HOM
MacChl C OJJUHAKOBBIM YCKOPCHHEM
OTHOCUTEILHO HEMHEPIIUATLHOMN
CUCTEMBI OTCYETA.

N3yuyenne neHTpoOEKHBIX MEXaHN3MOB.
CpaBHeHME CUJI TPEHUS MTOKOS, KaueHUs
U CKOJIbKCHHUSI.
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N TCXHOJOTNMYCCKHC ITPOLCCCHI:
IMOAIMINITHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB

Perienne pacu€THbIX 337124 C SIBHO
3aJITaHHOMN 1 HESIBHO 3aJIaHHON
busznuecKoil MOJENbIO

C HUCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyYJ KHHEMATUKHU U TUHAMUKHU.
Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUS 3HAHUN

110 KHHEMATUKE U TMHAMUKE.
OOBsicHEHUE YCTPOINCTBA U IPUHLIUATIA
JEeUCTBUS TTOAIIUITHUKOB.

OOBsicHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yCioBU MPUMEHUMOCTH
Mozenel (GU3NIECKUX TeJ U MPOIIECCOB
(s1BIIEHUI): MHEpLIUATIbHASL CUCTEMA
OTCYETa, MaTepualibHas TOYKa,
abCcomoTHO yrnipyras nedopmarusi.
BrlnonHenne y4eOHbIX 3a1aHH

Ha aHaJIu3 MEXaHWYECKUX MPOIECCOB
(sIBJIEHMIT) C UCTIOJIB30BAHUEM
OCHOBHBIX MMOJIO)KEHUHN U 3aKOHOB
TUHAMUWKH: TpH 3aKkoHa HbroTOHA,
MIPUHLIAI OTHOCUTEILHOCTH [ anues,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Pabora B rpynmnax npu o0CyXaeHUN
BOIIPOCOB MEKIPEAMETHOTO XapaKTepa
(Hanpumep, o TeMe «/IBrxenue

B IIPUPOAE)
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2.3

Cratuka TBEPIAOTO
TeIa

AGCOIOTHO TBEPOE TETIO.
IToctynaTenbHOE M BpalllaTeIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CHJIBI OTHOCUTEIIBHO OCH BPAlCHUS.
IIneqo cumbl. CnoKeHue CHl,
MPUWIOKEHHBIX K TBEPIOMY TETY.
LlenTp TsKECTH TENA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcroiunBoe, HEyCTOMYUBOE,
0e3pa3InyHOe PaBHOBECHUE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE MTPOLECCHI:
KPOHILUTENH, CTPOUTEIbHBIN KPaH,
pemeTyarbie KOHCTPYKLUU

IIpoBenenne uccnenoBaHus yCIOBUN
paBHOBeCHA TBEPAOTO TENA, UMEIOILIETO
OCh BpAILIEHUS; KOHCTPYUPOBAHHE
KPOHIITEHHOB M Pacuér CUJI YIPYroCTH;
U3Yy4YEHUE YCTOMYMBOCTH TBEPJIOTO Tela,
MMEIOILETO IIOIIA/b OTIOPHI.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Penienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIMUX MPUMEHEHUS 3HAHU T

10 CTAaTHKE.

OObsicHEeHUE YCTPOUCTBA U MPUHITUTIOB
JNEUCTBUSI KPOHILITENHA, CTPOUTEIIBHOTO
KpaHa, peméTyaThiX KOHCTPYKITUH.
Onpenenenue ycIOBUA MPUMEHUMOCTH
Mojienel (pU3nYecKuX Tell: aOCOIOTHO
TBEPIOE TENO.

BrinonHeHne y4eOHbIX 3a/1aHHIMA
Ha aHaJIU3 MEXaHUYECKUX MPOIIECCOB

(sBJIEHMI) C UCTIOJB30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
CTaTUKU: YCIIOBUS PaBHOBECHUS TBEPAOTO
Tena
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2.4

3aKOHBI COXpaHCHHUA B
MCXaHHKE

10

Nmnynbee MaTepuanbHON TOUYKH,
CHUCTEMBI MaT€pUaIbHbIX TOYEK. LIeHTp
Macc CUCTEMbI MAaTEPUAIbHBIX TOYEK.
Teopema 0 IBMIKEHUU LIEHTPA Macc.
NmMnysibe cuibl 1 NI3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHHUS UMITYJIbCA.
PeaktuBHOE 1BHXKEHUE.

MoMeHT nmnysibca MaTepUaJIbHOU
TOYKH. [IpeacrasiieHre 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX
IIOJISIX.

PaboTa cusnel Ha MajJOM ¥ Ha KOHEYHOM
nepemMetennu. I'paduueckoe
peaCcTaBIeHUE PA0OTHI CUIIBI.
MOoOHOCTE CUJIBI.

Kunernueckas sHeprus MmaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KUHETUYECKOU SHEPIUU MaTEpUAIIBHON
TOYKH.

[ToreHunanbHbBIE U HENOTEHIHATBHBIE
cunsl. [loTeHIIManbHas SHEPTrUsl.
[ToTeHuManbHast SHEPTUSI yIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[TorenunanbHas 3HEpPrus Tesa

B OJIHOPOJIHOM IPaBUTALIMOHHOM IIOJIE.
[ToTeHuManbpHast SHEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUIN
MMITYJIbCa TeJla, KHHETUYECKOU U
MOTEHIIUAJIBHOM SHEPTUH TeJa,
MOITHOCTH CHUJIbI; IPOBEJACHUE OMBITOB
I10 MPOBEPKE MPEITI0KECHHON TUITOTE3bI
MIPU U3YYEHUH PAaBHOYCKOPEHHOTO
MPAMOJIMHEWHOTO ABUKCHUA U
B3aMMOJCHCTBUS TEI.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
IIpoBeneHune 3xcrniepumMenTa 1no
CpaBHEHUIO U3MEHEHUS UMITYJIbCa TEJa
C UMITYJILCOM CHUJIbI, UBMEHEHUS
MOTEHIIUAJIBHOW YHEPTUU TIPYKUHbI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanue coxpaHeHUs UMIYJIbCa
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHCHHMS YHEPTHH MPH CBOOOTHOM
MaJCHUH.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKJIOHHOMN
IUIOCKOCTH.

HabGmronenne u o0bsicHeHHE
PEaKTUBHOIO JIBUXKEHUSI.

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

Bropas kocmudeckast CKOpOCTb.

TpeTbst KocMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HETIOTEHITMATIBHBIX CHII

C U3BMEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJI. 3AKOH COXPaHECHUS
MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.
YpaBHeHnue bepHyiu i uaeanbHOU
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU SHEPTUH.
TexHudeckue yCTpoucTBa u
TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
busznuecKoil MOJENbI0

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT MEXaHUKHU.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOyIOIMMX MPUMEHEHUS 3HAaHUH

110 MEXaHUKE.

OObsicHEHUE IPUHLUIIOB IEUCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETA, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHus Ha KOHbKaX.
Onpenenenue yCioBU MPUMEHUMOCTH
Mozelen (U3MIEeCKUX TeJ U MPOLIECCOB
(stB7IeHMIT): aOCOMIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNIPYTO€ CTOJIKHOBEHMUSI.
BrlinonHenne y4eOHbIX 3a1aHHI

Ha aHaJIN3 MEXaHUYECKUX MPOLECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXPAHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPTrHUH, CBSI3b PAOOTHI CHIIBI C
M3MEHEHUEM MEXAHUYECKON SHEPTHH
Tena.

Ucnons3oanue | T-TexHoMOTMI NpH
paboTe ¢ AOMOTHUTEIbHBIMU
MCTOYHUKAMU UH(OPMAIUU 110 TEME,
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VX KPUTUYECKUH aHAIU3 U OLICHKA
JOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MouiekyasipHasi pu3NKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KUHETHUYECKOU
TEOpUHU

15

OCHOBHBI€ MOJOKEHUS MOJIEKYJISIPHO-
kuHeTnuyeckout Teopun (MKT), nx
onbITHOE 0OocHOBaHue. [{uddysus.
BpoyHnoBckoe nBmkeHue. Xapaktep
JBIKCHUS U B3aUMOJCHCTBUS YaCTHI]
BellecTBa. Mozenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJener. Macca u
pa3Mepsl MOJIEKYJT (aATOMOB).
KonunuectBo BemecTsa.

[ToctostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u
cniocoOrI €€ n3mepenus. [1lkana
temneparyp Llenscus.

Mopenb uaeanbHOro rasa

B MOJICKYJISIPHO-KUHETUYECKOM TEOpHUU:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Kaneiipona. AGcomoTHasI
TeMmriepaTypa (1Kana TeMieparyp
KensBuna). 3akon [lanpToHAa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasa, poBEJICHUE UCCIIEI0BaHUN
3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH U
OTIBITOB T10 MPOBEPKE MPETIOKEHHOMN
TUIIOTE3bI TPU U3YUYEHUU YCTAHOBIICHHS
TETJIOBOT'O PABHOBECHS U U30IPOIECCOB
B razax.

OmnpeneneHne abCOMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHU (PU3NIECKUX BEINYHUH.
OneHka rpanui] MOTPEITHOCTEN.
DKClepuMeHTaIbHas MTPOBEpKa
YpaBHEHUS COCTOSIHUS MACATbHOTO Ia3a.
N3yuenne moenet: IBUKEHUS YaCTHII
BEIIIECTBA, OPOYHOBCKOTO JBUKCHUS.
onbITa llITepHa, KpUCTAITUNYECKUX
PELIETOK.

Pemienne pacu€THbIX 3a/1a4 € IBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hbU3NYECKOM MOJIETIBIO C
HCIIOJ30BaHUEM OCHOBHBIX 3aKOHOB U
hopMyIs1 MOJIEKYISIpHON (DU3UKH.
Pelienne ka4eCTBEHHBIX 3a]1a4,
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N3omponeccsl B nacanbHOM rase

C NOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
H30IPOLECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CB43b MEXy JABJICHUEM U CPEAHEN
KUHETUYECKOU SHEPTUEH
MOCTYIMATEILHOTO TEMIOBOTO JBHKEHUS
MOJIEKYJI HJI€AIbHOIO ra3a

(OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KUHETUYECKON TEOPUU UICATHHOTO
rasa).

CBs13b a0COJIIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMHUYECKOU CUCTEMBI

CO CpeHEW KUHETUUYECKON dHEPTrUEn
IIOCTYIIATEIBHOIO TEIIOBOTO JBUKEHUS
€€ 4acTuil.

TexHuyeckue ycTponcTBa u
TEXHOJIOTMYECKUE MMPOLIECCHI:
TepMOMETp, OapoOMeTp, MOTyYCHUE
HAaHOMATEpUAJIOB

TpeOYIOIIKX MPUMEHEHUSI 3HAaHU N

110 MOJIEKYJISIPHOH (pU3HKeE.
OOBsiCHEHUE YCTPOUCTBA U TIPUHITUTIA
JENCTBUSA TEpMOMETpa, bapomeTpa.
OOBbscHEHHUE MOTyYeHUs
HaHOMATEPUAJIOB.

Ornpenenenue ycloBUil IPUMEHUMOCTH
MoJienel (PU3NYEeCKUX T U MPOIIECCOB
(sBIeHU): MoJienielt ras3a, JKUJIKOCTH U
TBEPAOTO (KPUCTAINIMUECKOTO) Tea,
WJICATBHOTO rasa.

Breimonnenne yueOHBIX 3a1aHUN

Ha aHaJIu3 TETUIOBBIX MPOILIECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJsioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKH: CBSI3b JaBICHUS
HJICaIbHOTO ra3a Co CpeaHen
KUHETUYECKOU IHEPTUEN TETLIIOBOTO
JBI)KEHUS U KOHIICHTpAIUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA
CO CpeaHE KHHETUYECKON dHEprueu
TETJIOBOTO JBUKEHHUS €r0 YaCTHII,
CBSI3b JIaBJICHUS UICATHHOTO rasa

C KOHLICHTPALIUEN MOJIEKYJ U €r0
TEMIIEPATYpPOH, YypABHEHHE
MenpaeneeBa—Kianelipona
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3.2

TepmoauHamMuka.
TemnoBbIe MaIMHEI

20

Tepmoaunamuueckas (T/l) cucrema.
3azaHue BHEIIHUX yCIOBUI

JUTSl TEPMOAMHAMUYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE IapaMeTpPhI.
[TapameTpsl TEPMOAMHAMHYECKON
CUCTEMBI KaK CpEJHUE 3HAUCHUS
BEJIMYMH, ONIMCBHIBAIOLINX €€ COCTOSIHHAE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoaAMHAMHUKMY.
CaMorpoun3BoIbHAs peIaKcalns
TEPMOJNHAMHYECKON CUCTEMBI

K TEIJIOBOMY PaBHOBECHIO.

Mopenb uneanbHOro rasa

B TEPMOJMHAMHKE — CUCTEMA
YPAaBHEHHI: ypaBHEHUE
MenneneeBa—KianenpoHna u
BBIpaKEHUE VISl BHYTPEHHEU SHEPTUHU.
VY cl10BUSI MPUMEHUMOCTHU 3TOW MOJICIIN:
HU3Kasi KOHIEHTPAIKs YaCTHI], BBICOKHE
TeMmueparypsl. BelpaxkeHue

JUIsl BHYTPEHHEH dHEepruu
OJIHOATOMHOTO UJEAJIbHOTO Ta3a.
KBa3zucrarnueckue u HeCTaTUYECKHE
IIPOLIECCHI.

DOnemeHTapHas paboTa

B TEpMOJAUHAMUKE. Beruucienue
paboThI Mo TpaduKy mporiecca

N3mepenue yaenpHON TEMI0EMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHMUE,
MIPOBEICHNE UCCIIEAOBAHUMN
3aBUCUMOCTEH (M3MUECKUX BEIUIUH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI TIPU U3YUYEHUH MPOIIECCOB
Ter1I000MeHa U ainabaTHOro MpoIlecca.
OmnpeneneHne abCOMIOTHBIX
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEepeHUN (PU3NUECKUX BEITUYHUH.
OueHka rpanui] NOTPEIIHOCTEN.
N3ydeHne B3aMMOCBSI3U YHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIIepaTypbl KUTIEHUS KUJIKOCTEH.
N3yyeHue TennoBbIX ABUTATEIICH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJICJIEH.

HccnenoBanue pa3HbIX ClIOcOO0OB
W3MEHEHMS BHYTPEHHEH SHEPruH.
Pemenue pacu€THBIX 3a7a4 C IBHO
3aJITaHHOMN U HESIBHO 3aJIaHHON
(hbU3UYECKOM MOJIECIIbIO

C MCITOJIb30BaHNEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIIPHOU (DU3UKHU

Y TEPMOJMHAMUKH.

Pemenre kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHUHT
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Ha pV-auarpamme.

Teronepenaya kak cnocod U3MEHEHUS
BHYTPEHHEW dHEPTUH
TEPMOAUHAMHYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekius,
TEIUIONPOBOHOCTD, U3TyUYCHUE.
KonunuectBo Tennotsl. TennoéMKocTh
Tena. Y IeNbHasg U MOJIsIpHas
TEIUIOEMKOCTH BEILLIECTBA. Y pABHEHUE
Maiiepa. Y nenbHast TEIIOTa CrOPAHUS
TOIIMBA. Pacuér KommuyecTBa TEeIIOTHI
npu temionepenayve. [lonstue

00 amrabaTHOM MpoIiecce.

[IepBbIii 3aKOH TEPMOIMHAMHUKH.
Buyrpennss sueprus. KonnuectBo
TETJIOTHI ¥ pab0Ta Kak MEPhl H3MEHEHUS
BHYTPEHHEW HEPTUU
TEPMOJUHAMHYECKON CUCTEMBL.
BTopoii 3aK0H TepMOIMHAMUKH

JIJIs1 PABHOBECHBIX MTPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJNHAMHYECKON CUCTEMBI
MPOXOJUT €IMHCTBEHHAs afnadara.
AOco0THas TeMIiepaTypa.

Bropoi 3ak0H TepMOAMHAMUKH

JU1s1 HEPABHOBECHBIX MPOLECCOB:
HEBO3MOKHO MEPEATh TEILIOTY

10 MOJICKYJISIpPHOM (DU3HKE U
TEPMOJUHAMUKE.

OOBsiCHEHUE YCTPOUCTBA U TIPUHITUTIA
JNEUCTBUS XOJIOAUIbHUKA,
KOHAUIIUOHEPA, TU3EIIBHOTO U
KapOIOpaTOPHOTO JIBUTATENEH, TapOBOH
TypOUHBI.

OObsicHEHUE TIOTYUYECHHSI CBEPXHUZKUX
TeMIEPaTyp, YTUIN3ALUHN «TETLIOBBIX)
OTXOJIOB C UCIOJb30BAHUEM TEIJIOBOTO
Hacoca, yTUIn3aluu OMOOPTraHNYeCKOTo
TOTUTMBA JIJIs1 BEIPAOOTKU «TETUIOBOM» U
AJIEKTPOIHEPTUU.

Brimonnenne yueOHBIX 3a1aHUN

HAa aHAJIMU3 TEIJIOBBIX MTPOIECCOB
(s1BJIEHUIT) C UCTIOJIB30BAHUEM
OoCHOBHBIX TToJ10’keHnii MKT 1 3akoHOB
MOJICKYJIIPHOUN (DUBUKHU U
TEPMOJMHAMUKHU: MIEPBBIN 3aKOH
TEPMOJIVUHAMUKH, 3aKOH COXPAHCHUS
SHEPIUH B TEIUIOBBIX ITPOLECCaX.
Hcnonb3oBanue [T-Trexnonoruu

pHu paboTe C TOMOJHUTETLHBIMHU
HMCTOYHUKAMU WH(OPMAIUH 110 TEME,
VX KPUTUYECKUU aHAJIM3 U OLICHKA
JOCTOBEPHOCTH.

AHaIIM3 U OLIEHKA MTOCHEACTBUN
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oT 60JIee XOJI0THOTO Tea K Ooee
HarpeToMy 0e3 KOMITeHCAIlUU
(Knaysuyc). HeobpatumocThb
MIPUPOTHBIX TTPOIIECCOB.

[IpuHUMTIBI NEUCTBUS TEMIOBBIX MAIIVH.

KITI.

MakcumanbsHoe 3HaueHue KI1/I.

Hukn Kapno.

DKOJIOTHYECKHUE ACTIEKTHI
MCII0JIb30BAHUS TETUIOBBIX JABUTATEIICH.
TeruioBoe 3arpsA3HEHUE OKPYKAIOLIEH
cpensl.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE TIPOLIECCHI:
XOJIOIUIIbHUK, KOHIULIMOHED,
JIU3EIIbHBIN 1 KapOIOpaTOpHbBIN
JIBUTATEJIN, TTapoBasi TYpOuHa,
NOJIyY€HHE CBEPXHU3KUX TEMIIEPATYD,
YTUIN3ALUS «TEMIOBBIX» OTXOJ0B

C UCIOJIb30BAaHUEM TEIUIOBOI'O HACOCA,
yTUIU3alus OMOOPraHNYECKOro
TOTUTUBA JIJIS1 BRIPAOOTKHU «TETUIOBOM» U
AIEKTPOIHEPTUHU

WCIIOJIb30BaHMs TEIJIOBBIX ABUTaTENICH
Y TEIUIOBOTO 3arpsi3HEHUS OKPYKaAIOIIEH
Cpelibl C MO3UIIAMN SKOJIOTHYECKON
0€30MacHOCTH; MPEACTABICHUIA

0 PalMOHAIILHOM ITPUPOAOTIOIB30BAHUN
(B mIporiecce moATrOTOBKH COOOIIICHHH,
BBITIOJTHEHUM TPYNIOBBIX MPOEKTOB)

3.3

ArperaTHbie
COCTOSIHUS BEILLIECTBA.
da30BbI€ EPEXOABI

14

ITapoobpa3oBaHue U KOHICHCAIIHS.
Hcnapenue u kurienue. Y genbHas
TeIJI0Ta MapooOpa3OBaHMUS.
HaceimienHbie 1 HEHACBIIIEHHBIE TTAPHI.

Hab6nronenue cBOCTB HACHIIIEHHBIX
MapoB, MaJIbIX AedhopMaluii,

MPOBE/ICHNE KOCBEHHBIX U3MEPEHUI
yAEJIbHON TEIUIOTHI IJIaBJICHUS JIbJA,
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KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO Iapa

OT TEMIIEPATYPBhI, UX HE3ABUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS
OT JIaBJIEHUS B KUJIKOCTH.

Brnaxxnocts Bo3ayxa. AOCOTIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue n
aMmopdHbIe Tesa. AHU30TPONHSI CBOMCTB
kpuctaiioB. [aBnenue n
KpUCTauIh3anus. Y aejbHas TerioTa
miasienus. Cyonumanus.
Jedbopmanuu TBEPAOTO TeA.
Pactsxenue u cxxarue. Cnpur. Moayib
IOnra. Ilpenen ynpyrux aedopmarniuii.
TeruioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacupeHne. AHrapMOHU3M TETJIOBbIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
IPUYMHA TETJIOBOTO PACIIUPEHHUS Tell
(Ha Ka4E€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUN B Pa30BbIX
nepexoaax.

VYpaBHeHUe TETIOBOTO OaIaHca.
[ToBepXHOCTHOE HATSKEHUE.
KoadpuimenT noBepXxHOCTHOTO

abCOIOTHOM BII@YKHOCTHU BO3/IyXa,

ko3 puIreHTa MOBEpXHOCTHOTO
HaTspKeHus, MoayJisa FOHra.

N3yuenne 3akOHOMEPHOCTEN NCTIapCHHUS
Y KATICHUS KUJKOCTEH, B TOM YHUCIIC
KHUTICHUS IPY TTOHMKCHHOM JaBJICHUH,
HarpeBaHus U TUTABJICHUS
KPHCTAJUTMYECKOTO BEIECTBA,

KAWL PHBIX SIBJICHUM, CMAaYUBaHMUS.
[IpoBeneHuE OMBITOB C MBUILHBIMU
TUIEHKAMH.

HUccnenosanune mouenun
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenue pacu€THbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIENBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyJ MOJIEKYISIPHOU (PU3MKH U
TEPMOTMHAMHUKHU.

Pemenne kauecTBEeHHBIX 337124,
TpeOYIOMUX MPUMEHECHUS 3HAHUHN

10 MOJIEKYJISIpHOU (pU3MKe U
TEPMOIMHAMHUKE.

OOBsICHEHNE OCHOBHBIX IMPUHIIAIIOB
CTPOEHUS KUJKUX KPUCTAILIOB,
MOJTYYCHUS] COBPEMEHHBIX MaTEPUAaJIOB.
Onpenenenre ycaoBUi NPUMEHUMOCTH
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HaTspKeHus. KanwusapHbIe SBIICHMUS.
JlaBiieHne nox NCKPUBIEHHON
ITIOBEPXHOCTBIO KUIAKOCTH.

®opmyna Jlannaca.

TexHuuyeckne yCTpoucTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: JKUIKUE
KPHCTAJUIbI, COBPEMEHHBIE MaTEPHUAIBI

Mojenel GU3NUecKux Tel U IPOIECCOB
(sBIeHUI): MoJienielt ra3a, JKUJIKOCTU U
TBEPJOTO (KPUCTALITMYECKOTO) Tea,
MJICaJIbHOIO rasa.

Brinonnenne yueOHbIX 3a1aHUN

Ha aHaJIU3 TETUIOBBIX MTPOILIECCOB
(sIBJIEHMIT) C UCTIOJIB30BaHUEM
OCHOBHBIX ToJ10keHnii MKT 1 3ak0HOB
MOJIEKYJIIPHON (DUBUKHU U
TEPMOJMHAMUKU: CBSI3b JaBJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTpaKuen
MOJIEKYJI M €r0 TEMIIEPATYPOH,
ypaBHeHne MeHnneneeBa—Knaneiipona,
MEPBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynnax mpu o0CyXJ1eHUN
BOIIPOCOB MEXIIPEAMETHOTO XapaKTepa
(manpumep, o Teme « TermmooOMen

B "KUBOU MPUPOJIEH)

Wroro o pazgeny 49
Paznea 4. DnexkTpoanHamMuka
4.1 | DnexkTpuyecKoe mnojue 24 DJIEKTpU3aLMs TEN U €€ MPOSIBJICHUS. IIpoBeneHre KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuii 3apsia. JIBa Buaa
ANEKTPUUECKUX 3apsAoB. [IpoBogHuKH,
TURJIEKTPUKHU U TOJYTPOBOAHUKY.
DneMeHTapHbIA ANEKTPUUECKUH 3apsia.
3aKOH COXpPaHEHUs AIEKTPHUUECKOTO
3apsna.

OTIBITOB IO MPOBEPKE MPEATOKEHHOM
TUIIOTE3bI IPU U3yUYECHUU
B3aMMOJICHCTBHS 3apsKEHHBIX Tel,
3apsifia KOHJIeHcaTopa,
MOCIIEI0BATEIHLHOTO COSTUHEHHSI
KOHJICHCATOPOB.
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BzaumopericTBue 3apsioB.

Toueunsle 3apsiabl. 3akoH KyioHa.
DnekTpuueckoe nojue. Ero gercteue

HA JJICKTPUYECKUE 3aPsiJIbl.
Hanpsk€HHOCTB 3IEKTPUYECKOTO MOJIS.
[IpoOus1ii 3apsa. Jlunun
HANPSKEHHOCTH JIEKTPUYECKOTO MOJIA.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
IToTeHnmaibHOCTE
3JIEKTPOCTATAYECKOrO 1oJisA. Pa3HOCTH
MOTEHIMAJIOB U HAIIPSKEHUE.
[TorenuuanbHas sHEpPrus 3apsaa

B BJIEKTPOCTATUYECKOM MOJIE.
[ToreHunan 3aeKTPOCTATUUECKOTO TOJIS.
CBs13b HANPSYKEHHOCTH TOJSL U Pa3HOCTU
MOTEHIIMAJIOB JJIs1 AJIEKTPOCTATUYECKOTO
noJtst (Kak OJTHOPOJIHOTO, TaK U
HEOJTHOPOJHOTO).

[IpuHuMn cynepno3uuuu
AJIEKTPUYECKHUX TIOJIEH.

[Tosie Toueuynoro 3apsaa. Ilone
paBHOMEpHO 3apsikeHHOU ceprl. [Tomne
PaABHOMEPHO 3aps’KEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
6eckoHeyHoM mIockocTH. KapTunsl
JIMHUWA HATPSHKEHHOCTH ITHUX TIOJIEU U
AKBUIIOTEHLIIMAIBHBIX IOBEPXHOCTEM.

Onpenenenue aOCOMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MEpeHU (PU3NYECKUX BEJIMYUH.
OneHka rpaHmIl MOrPEeIHOCTEMH.
Hab6nronenue npeBpaiieHus SHEPTHH
3apsPKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
U3JIy4EeHHs CBETOIMOAA, UCCIIEIOBAaHUE
paspsiia KOHJIEHCATOpa Yepe3 pe3ncTop.
N3yyeHue 3aBUCUMOCTH
ANEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAH IJIACTHUH,
PACCTOSIHUSI MEXy HUMH U
JTURIIEKTPUYECKON IPOHULIAEMOCTH.
N3ydeHne kapTuH TUHUN
HaIPSHKEHHOCTH AJIEKTPUYECKOTO MOJIS
TOYEYHOTO 3apsiJa, PABHOMEPHO
3apsKeHHOMN cepbl, pPABHOMEPHO
3apsHKEHHOTO TI0 00bEMY 11apa,
PaBHOMEPHO 3apsHKEHHOM OECKOHEUHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
IIOBEPXHOCTEN.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aJlaHHOU 1 HESIBHO 3aJIaHHOU
(hbU3NYECKOM MOJIETIBIO C
MCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 3IEKTPOCTATUKH.

Peuienne kayecTBEHHBIX 3a/1a4,
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[IpOBOJTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsA0B.
JINBIIEKTPHUKY B 311E€KTPOCTATUYECKOM
noJje. Jlusnekrpudeckas
IPOHULIAEMOCTh BELIECTBA.
Konnencarop. DimeKTpOEMKOCTH
KOHJIEHCATOpa. DIEKTPOEMKOCTb
IJIOCKOTO KOHJIEHCATOPA.
[TapamnenbHOE COeAMHEHNE
KoHJeHcaTopoB. [locnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsHPKEHHOT0 KOHIEHCAToPA.

JIBr>KeHue 3apsyKEHHOM YaCTULIBI

B OJTHOPOJHOM DJIEKTPUUYECKOM II0JIE.
TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
AJIIEKTPOCKOIL, DJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3aIIUTa,
3a3eMIICHHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

TpeOYIOUX TPUMEHEHUS 3HAHUI

I10 DJIEKTPOCTATHKE.

OObsicHEHUE yCTpOICTBa U

IIPUHLINIA JEUCTBUSA DJIEKTPOCKOIA,
AIEKTPOMETPA, KOHJIEHCATOPOB,
re”Heparopa Ban ne ['paada.
OObsicHeHue paboTh
AJIEKTPOCTATUYECKOM 3aIUTHI,
3a3eMJIEHUS JIEKTPOIIPUOOPOB.
Onpenenenue ycaoBUi MPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIH
3apsizt, OJHOPOIHOE NIEKTPUUYECKOE
ToJIe.

BrlnonHenne y4eOHbIX 3a1aHH

Ha aHaJIU3 IEKTPUYECKUX MTPOLIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOH COXPaHEHHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KyioHa,
MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOTO OIS, IPUHLIAIT
CYTIEPIIO3ULIMH MIEKTPUUECKUX MOJIEH.
Hcnons3zoBanue [ T-texnonorunii

1pu paboTe ¢ AOMOTHUTETbHBIMU
MCTOYHUKAMU UH(OPMAIUU 10 TEME,
MX KPUTUYECKUH aHAJIU3 U OLICHKA
JOCTOBEPHOCTH
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4.2

IlocTostHHBII
AIEKTPUUECKUHN TOK

24

Cuna toka. [ToCcTOSSHHBIN TOK.
YcnoBus cyiecTBOBaHUS MOCTOSSHHOTO

QJICKTPHUICCKOI'O TOKaA. HMcTouHukM TOKA.

Hanpsixkenue U u D1C &.

3akoH OMa [ yyacTKa LeMHu.
DIIEKTPUYECKOE COTPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUS
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y AeIbHOE COMTPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, TApaICIbHOE,
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUYECKUX
nenei. [Ipasuna Kupxroda.

Pabota a51ekTpudyeckoro Toka.
3akoH J[xoynsa-Jlenna.

MOUIHOCTB ANEKTPUUECKOTO TOKA.
TenmoBast MOIITHOCTb, BhIJIEIISIEMAast
Ha PE3UCTOpE.

DJIC 1 BHYTpEeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3aKkoH Oma

JUTSI TIOJTHOM (3aMKHYTOM)
AJICKTPUYECKOM 1enu. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMbIKAHUC.

KOHI[CHC&TOP B IICTIM ITIOCTOAHHOI'O
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHNUN CHIIBL
TOKa U HANPSIKEHUS, KOCBEHHBIX
W3MEPEHUH yIeIBHOTO COITPOTHUBIICHNUS,
OJ1C u BHYTpEHHETO COMPOTUBIICHHUS
HMCTOYHHMKA TOKA, IPOBEJACHUE
HUCCIICIOBAHUIN 3aBUCUMOCTEH
(hU3UYECKUX BEJIMYUH U OTIBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPU U3YYEHUH 1IeTIEH TOCTOSTHHOTO
TOKA.

Omnpenenenue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHUH (PU3NUECKUX BEIIMUHH.
OneHka rpanui] MOTPEITHOCTEN.
N3ydyeHne KOpOTKOTO 3aMbIKaHUS
raJlbBAaHMYECKOTO DJIEMEHTA U OIlCHKA
BHYTPEHHETO CONPOTUBIICHMUS.
Pemienne pacu€THbIX 33714 C SIBHO
3aJJaHHOM U HESIBHO 3aJIJaHHOM
(hU3UYECKOM MOJICIIbIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJ TOCTOSIHHOTO TOKA.
Pemrenne kadecTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHUN U
3aKOHOB ITOCTOSIHHOT'O TOKaA.
OOBsiCHEHHE YCTPONCTBA U MPUHIIUIIA
JNEUCTBUS aMIIEpMETpPa, BOJILTMETPA,
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TexHuyeckue ycTponucTsa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKOU JHEPTUU

peocrtara, C4éTUMKA ANEKTPUIECKOU
SHEPTHUH.

BrinonHeHne yuyeOHbIX 3a1aHUI

Ha aHaJIU3 PIEKTPUUYECKUX MPOIIECCOB
(SIBJIEHMIT) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
ANEKTPOAUHAMHUKU: 3aKOHBI OMa

JUISl yJacTKa LENU U I 3aMKHYTOU
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—Jlenua.

PaboTa B rpynmax mpu o0Cyk1eHUn
BOITPOCOB MEXIPEIMETHOTO XapakTepa
(Hanpumep, o TeMe « DNEKTPUIECKUE
SIBJICHUS B IPUPOJIEY)

4.3

ToKM B pa3iauyHbIX
cpenax

DnexTpuueckas MpOBOANMOCTh
Pa3UYHBIX BEUIECTB. DJICKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJIJIOB.
3aBUCHMOCTh COMIPOTHBIICHHUS METAIIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.
DNEKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX MTyYKOB.
[TonmympoBonuuku. CoOCTBEHHAS U
IpUMECHast TPOBOAUMOCTh
NOJYIIPOBOAHUKOB. CBOMCTBa
p-n-nepexoaa. [lomynpoBoIHUKOBBIE
IpUOOPHI.

DAEKTPUUECKUN TOK B JIEKTPOJIUTAX.

IIpoBeneHrEe KOCBEHHBIX U3MEPEHUN U
HUCCJICIOBAHUIN 3aBUCUMOCTEH

MEX Ty (U3NISCKUMHU BEIMUMHAMU
MIPU U3YYEHUHU TTPOIIECCOB MPOTECKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
ANEKTPOIUTAX U MOTYHPOBOTHUKAX.
OmnpenencHre abCOMIOTHBIX
OTHOCHUTEJIbHBIX TOTPEITHOCTEN
M3MepeHUH (PU3NUSCKUX BEIIMYHH.
OrnieHKa rpaHuI] MOTPEITHOCTEN.
Hab6nronenue snextponusa, n3ydeHUe u
OO0BSICHEHHE MTPOBOAUMOCTH
AJIEKTPOJIUTOB, SKCIIEPUMEHTAIBLHOE
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DIIEKTPOIUTAYECKAS TUCCOIUALIS.
DnekTponu3. 3akonsl Papaaes

JUTSL DJIEKTPOJIN3A.

DJIEKTPUYECKHM TOK B ra3ax.
CamocTosTENBHBIN U
HECAMOCTOATEIbHBIN pa3ps/l.
PaznuyHbie TUIIBI CAMOCTOSITEILHOTO
paspsana. Mosaus. [1na3zma.
TexHuyeckue ycTporcTa u
MPaKTUYECKOE MPUMEHEHUE:
razopaspsIHbI€ JIAMIIbI, SJIEKTPOHHO-
JydeBasi TpyOKa, MOJyTIPOBOJHUKOBBIC
npuOOPHI: U0, TPAH3UCTOP,
dboTOAMO T, CBETONO/, TaJIbBaHUKA,
paduHUpOBaHKE ME/IH, BBITIJIABKA
AITIOMUHUS, JIEKTPOHHAS MUKPOCKOIUS

M3Yy4YEHUE 3aKOHOB AJIEKTPOJIN3a
®dapajes.

CHsTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU TUOAA.

CpaBHEHHE TPOBOJUMOCTH METAJIIIOB

Y TIOJIyIIPOBOJJHUKOB.

N3ydenne HCKpOBOTO paspsaa

Y IPOBOJMMOCTH BO3yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOM U HEIBHO 3aJIaHHOU
(bU3UYECKON MOJIEIBIO C
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEMN
MOCTOSIHHOTO TOKA B Pa3JIMYHBIX CPEeIaXx.
Pelenne kauecTBEeHHBIX 3a/1a4,
TPEOYIONTUX TIPUMEHCHHS
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKa

B Pa3JIU4HbIX CpEIax.

OOBbscHEHUE yCTPONCTBA U IPUHLIMIIA
JEHCTBUA ra30pa3psAHbIX JaMmIl,
AJNIEKTPOHHO-TY4YEeBOI TpyOKH,
MOJTyTIPOBOTHUKOBBIX MPUOOPOB: AUOAA,
TpaH3ucTOopa, PoToAMOa, CBETOIMOAA.
OObsicHEHUE CYTH MPOIIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBITUTABKU aJTIOMUHHUSL, 3JIEKTPOHHOM
MUKPOCKOITUU

Hroro no pazneny
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Pa3znen 5. ®u3nyeckuii NPAKTUKYM

5.1 | ®usnueckuit 16 CriocoOb1 u3MepeHust GU3NIECKUX [IpoBeneHre KOCBEHHBIX U3MEPEHMI,
MPAKTUKYM BEJIMYHH C HCIIOJIb30BaHHEM UCCIIEJOBAaHUM 3aBUCUMOCTEN

aHaJIOTOBBIX U U (PPOBBIX ¢u3nUeCcKUX BeTUYMH, POBEPKA
M3MEPUTENbHBIX TPUOOPOB U MPEJIOKEHHBIX THIIOTE3
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp M3 paboT, ONTUCAHHBIX
AOGCOTIOTHBIE U OTHOCUTEIHHBIC B TEMaTHUYECKUX pa3fesiax
MOTPEIIHOCTH U3MEPEHUHN (PU3HUECKUX | «YUEHUYECKHUI KCIIEPUMEHT,
BeanurH. OIeHKa IpaHHuIl 1abopaTopHbIe pabOThI, IPAKTUKYM))
MOTPETHOCTEN

Hroro mo pazaemy 16

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOT'PAMME
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11 KJIACC
Haumenosaunue
Ne KommuectBo OCHOBHBIE BUBI JIEITEILHOCTA
pa3/iesioB U TeEM [TporpammHoe conepxanue
/o 4acoB 00yYaroIINXCs

y4eOHOro npeaMera

Paszpnen 1. DnexkrpoamaaMuka

1.1

MarsuTHOE 110J1e

14

B3aumopericTBre NOCTOSHHBIX
MAarHuTOB U IPOBOJHUKOB C TOKOM.
MarnautHoe nojsie. Bektop MarHuTHOU
uHayKuud. [IpuHun cynepno3unuu
MAarHUTHBIX TOJIeH. JIMHUM MarHUTHOM
VUHYKIHH.

MarauTHoe 1oje TPOBOJHUKA C TOKOM
(OpstMOTO IPOBOJIHHMKA, KATYILIKU U
KpyroBoro Butka). OnsIiT Ipcreaa.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOJYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOJyJIb. JIBUKEHUE 3apsKEHHON
YacCTHUILIbl B OJTHOPOJTHOM MarHUTHOM
nosie. Pabota cuiibl JlopeHiia.
MarauTHoOE 10J1€ B BEIIECTBE.
deppoMarHeTuKy, napa-

U JIMaMarHeTUKH.

TexHnyecKkne yCTporuCTBA U
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
MIPUMEHEHUE TOCTOSIHHBIX MArHUTOB,

IIpoBeneHUE KOCBEHHBIX U3MEPEHUI
CUJIbl AMIiepa, poBEICHUE
VCCIIETOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3NYECKUMHU BEJIMYMHAMH U OITBITOB
I10 MPOBEPKE MPEITIOKEHHON THIOTE3bI
MIpY U3YYEHUM JICHCTBUS MMOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM,
B3aMMO/ICUCTBUS MPOBOJHUKA

C MarHUTHBIM TOJICM.

Ornpenenenue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MepeHUH (PU3NUECKUX BEIIMUHH.
OrnieHKa rpaHuI] MOTPEITHOCTEH.
HccaenoBanne MarHuTHOI'O MOJIS
MMOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTUKoB.

Onpenenenue yCioBU MPUMEHUMOCTH
MOJIEIU OJTHOPOJTHOTO MAarHUTHOTO
TOJIAL.

Ornpenenenue HapaBIeHUS] HHAYKIIUN
MarHUTHOTO MOJISI HPOBOAHUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuiibl Amriepa u cuiibl JIopeHia.
N3yuenne kapTUHBI IUHUN UHAYKIIUU
MAarHUTHOTO MOJISI TOJIOCOBOTO U
MTOJKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHuTOB, JJIMHHOTO MPSMOTO
MPOBOJIHUKA, 3aMKHYTOTO KOJIBLIEBOT'O
MPOBOJIHMKA, KATYIIKH C TOKOM.
OObsicHEHUE B3aMMOJICUCTBHS IBYX
MIPOBOJAHUKOB C TOKOM, AEHCTBUS CUJIbI
JlopeH1ia Ha MOHBI ATEKTPOIUTA.
Habmronenue nBKEHUS MydKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3ydyenne npuHumna AeUCTBUSA
AIEKTPOU3MEPHUTEIHHOTO MPUOOopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.
Peuienne pacu€THbIX 3a7a4 C SIBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(hU3UIECKON MOJICIIBIO

C CIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy mo Teme «MarHuTHOE MOJIeH.
Pemenne kauecTBEHHBIX 3aj1a4,
TPeOYIOUIUX MPUMEHEHUSI 3HAHUM

1o Teme «MarHuTHOE ToJIe».
OOBsicCHEHUE YCTPONCTBA U MPUHITUTIA
JNEUCTBUSI JNEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, JICKTPOABUTATEIIS
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Sxobu, yckopurenen 31eMeHTapHbIX
YacTHL.

OOBsicHEHUE MPUMEHEHHSI TOCTOSTHHBIX
MarHuTOB

1.2

DneKTpoMarHuTHas
WHTYKIUS

13

SBNEeHNE AIEKTPOMArHUTHON UHYKIIUH.
[ToTok BeKTOpa MarHUTHOM UHAYKIIHUH.
OJIC uHayKIHUu. 3aKOH
3JIeKTpoMarHuTHoW uuaAykuuu dapanes.
Buxpesoe snektpuueckoe nose. Toku
dyxo.

OJIC nHAyKIHUM B IPOBOJAHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHMTHOM I10JI€.

[TpaBuno Jlenna.

NunyktuBHOCTH. KaTtymika
WHIYKTUBHOCTH B LIETIH MOCTOSIHHOTO
ToKa. SIBienue camonnaykuuu. IJC
CaMOUWH]TYKIIUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOIECCHI:
WHIYKIMOHHAS TI€4b, COJIEHOU, 3aI1UTa
OT DJICKTPU3ALIMH TEJ TPU JBH>KEHUU

B MAarHUTHOM T0JI€ 3eMJIH

ITIpoBeneHue ucciae0BaHus
3aBUCUMOCTEN (PM3UYECKUX BEJIUYUH U
OTIBITOB T10 MPOBEPKE MPETI0KEHHOMN
TUTIOTE3bI IPU U3YUYCHUU SIBICHUS
AIEKTPOMArHUTHON MHTYKIIUH.
Onpenenenue MHAYKIIUA BUXPEBOTO
MarHUTHOTO TOJI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHu (PU3NUEeCKUX BETUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
OKCNepUMEHTAIbHOE U3yUEeHHUE TTpaBuia
Jlena.

HccnenoBanue siBICHUS CAMOMHIYKIIUH,
3aBucuMocT J/JC caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B IICTIH.
N3yueHnue najgeHusi MarHura

B aJIIOMUHUEBOU (MeIHOM) TpyOe.
COopka MoJIeNi AIEKTPOMArHUTHOTO
reHeparopa.

Pemenune pacu€THbIX 3a71a4 ¢ ABHO
3aJITaHHON UM HESABHO 3aJIaHHON
buznyecKoil MOAENbIO
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C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMy1 o TeMe «DNEeKTpOMarHuTHas
WHITYKITAS.

Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOyIOMMX MPUMEHEHUS 3HAHHH

1o TeMe «DJIEKTpOMarHuTHas
WHTYKITAS.

OObsicHEHHUE OCHOBHBIX MPUHIIMIIOB
JEUCTBUSA TEXHUUYECKUX YCTPOMCTB U
TEXHOJOTHUECKHUX MPOIECCOB, TAKUX
KaK: MHIYKIIMOHHAS TI€4b, COJICHOU/I,
3aIUTa OT DIEKTPHU3AIUH TET

MIPY IBM>KCHUH B MATHUTHOM TIOJIE
3emuIu.

PaboTa B rpynmax mpu o0Cy1eHUN
BOIIPOCOB MEXIMPEIMETHOTO XapaKTepa
(Hanpumep, O TeMe
«INEKTPOMATHUTHBIC SBJICHUS

B IIPUPOJIEY)

Hroro no pazneny 27

Pa3nen 2. Kojie0anus 1 BOJTHBI

2.1 Mexanunueckue 10 KonebarenbHast cucrema. [TpoBeneHre KOCBEHHBIX U3MEPEHUH,

KOJIeOaHUs CBoOoaubIe K0oJIe0aHus. HCCIICIOBAHUS 3aBUCUMOCTEN MEXTY

I"apMoHnyeckue koaeOanms. (bU3NYSCKUMHU BEIMYMHAMH U OITBITOB
KunemaTtudueckoe u JMHAMHYECKOE IO MTPOBEPKE MPEIIOKEHHON TUTIOTE3BI
omHCaHue. DHEPTETUIECKOE OTMCAHKE MIPU U3YYCHUH KOJICOAHUI HUTSIHOTO U
(3aKOH COXpaHEHHUs] MEXaHUYECKOU NPYXUHHOT'O MasiTHAKOB,
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sHepruu). BeIBoJ AMHAMUYECKOTO
OTIMICAHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyzaa u ¢asa konebanuid. CBsi3pb
aAMIUTUTY/IbI KOJIEOAaHUN UCXOTHOM
BEJIMYMHBI C aMIUIUTYJJaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

ITepuon u yacTtoTa KoyeOaHMIA.
[Tepuon manbix CBOOOIHBIX KOJIEOAHUI
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJHBIX KOJICOaHUI MPYKMHHOTO
MasiTHUKA.

[TonsiTHe 0 3aTyXarONUX KOJICOAHUSX.
Brinyxnennbie kosebanus. Pezonanc.
Pe3zonancHas kpuBas. BinusiHue
3aTyXaHUs Ha BUJ PE30HAHCHOW KPUBOU.
ABTOKOJNICOaHUSI.

TexHuyeckue ycTponucTBa u
TEXHOJIOTUYECKUE MPOLIECCHI:
METPOHOM, YacChl, KAYEJIH, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYK/ICHHBIX U 3aTyXaIOIINUX
MEXaHUYECKUX KOJICOaHHH.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpPCHUI (PU3UICCKUX BETNYHNH.
OneHka rpaHul] NOTPEUIHOCTEN.
HabOmronenre He3aBUCUMOCTH TIEPHO/1a
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT aMILIUTY/IbI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpPaHEHHS SHEPTUHU MPU KOJeOaAHUIX
rpy3a Ha Npy>KUHE.

Habmronenne pe3oHanca.
Onpenenenue yCiaoBU MPUMEHUMOCTH
MOJICJIM MaTeMaTUYECKOTO MasTHUKA U
UJICaJIbHOTO MPY>KUHHOTO MasiTHUKA.
Pemienne pacu€THbIX 33714 C SIBHO
3aJlaHHOU U HESIBHO 3aJIJaHHOM
(hU3uYECKOM MOJIEIIbIO

C UCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHudeckue
KOJICOAHMS.

Pemnrenne kauecTBEHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

110 TeMe «MeXaHn4YeCKue KOJIeOaHMsD».
OOBsicCHEHHE YCTPONCTBA U IIPUHITUTIA
JNEUCTBUSI METPOHOMA, 4aCOB, KaueJleH,
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MY3bIKQJIBHBIX HHCTPYMEHTOB,
ceicmorpada.

Hcnonn3oBanue IT-TexHomorui

pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMU WH(OPMAIUH TI0 TeME, UX
KPUTHYECKUM aHAJIM3 U OIleHKa
JIOCTOBEPHOCTH

2.2

DJIEKTPOMAarHUTHbHIE
KoJIeOaHus

15

Konebarenbublii KOHTYp. CBOOOAHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHUs

B UJI€aIbHOM KO0JIeOaTeIbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTUTYAbI
3aps]1a KOHAEHCATOpa C aMIUIMTYIOU
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpAaHEHUS SHEPTUU

B UJI€AIbHOM KO0JIe0aTeIbHOM KOHTYpE.
3aryxaromue 3JeKTPOMarHuTHHIE
Kose0anus. BeiHyX1eHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
IlepemeHnHbIN TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYAHOE U
JNEUCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U
HaMpsHKEHUS TpU pa3audHon popme
3aBUCUMOCTH MEPEMEHHOI0 TOKa

OT BPEMEHH.

CuHyconaaJIbHbIN IEPEMEHHBIN TOK.
Pe3uncrop, KoHAEHCATODP M KaTyIIKa
UHAYKTUBHOCTH B LIETIH

[IpoBeneHre KOCBEHHBIX U3MEPEHUM U
HCCIIEIOBAHMS 3aBUCUMOCTEM
(bU3MYECKUX BEJIMUUH MPU U3YUCHUHN
AJIEKTPOMArHUTHBIX KOJIEOaHU U 1ienei
MIEPEMEHHOTO TOKa.

Ornpenenenue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHU (PU3NIECKUX BEINYUH.
OueHka rpanuIl OrPENTHOCTEN.
N3yuenue ycTpoicTBa U MPUHITUIIA
neicTBUs Tpanchopmaropa.
HaGmronenue sneKTpoMarHuTHOTO
pe30HaHca.

N3ydenune ocuriuiorpaMm
AJIEKTPOMAarHUTHBIX KOJICOaHUH.
Pemienne pacu€THbIX 33714 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bu3MYEeCcKOi MOJIENbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyI o Teme « INEKTPOMArHUTHBIC
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CHHYCOMJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HaIpsKCHUM.

Wneanbhblil TpanchopmaTop.
[IpousBoacTBo, nepenayda u
NOTpeOJICHHUE ANEKTPUIECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU

IIPY IIPOU3BOACTBE JIEKTPOIHEPTUH.
KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTHYECKHUE MPOLIECCHI:
BJIEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEeKTpoIepenay

KoJeOaHMs.

Penrenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOMUX MPUMEHECHHSI 3HAHUI

10 TeMe « IJEKTPOMArHUTHBIC
KoJeOaHusY.

CpaBHEHHE MEXaHUUECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHUH.
OOBsICHEHHE YCTPOMCTBA U TIPUHITUTIA
JNEUCTBHUSI DNEKTPUUECKOTO 3BOHKA,
reHepaTopa IMepeMeHHOr0 TOKa, JIMHUM
aleKTponepeaay.

OmnpeneneHue yCcIoBHi MPUMEHUMOCTH
MOJIEJIN UJIeaILHOTO KOJIE0ATEILHOIO
KOHTYpa.

AHau3 1 OlleHKa MMOCIEICTBUN
HCIIOJIb30BaHUS PA3IMYHBIX CITOCOOOB
MIPOM3BOJICTBA DJICKTPOIHEPTUH

C MO3UIUHI PKOJIOTUUYECKOM
0€30MacHOCTH; MPEICTABICHUN

0 palMoHaILHOM IIPUPOJIONIOIH30BAHUHU
(B mporecce MoaroTOBKH COOOIICHHH,
BBITIOJTHCHUH TPYIITOBBIX TTPOCKTOB)

2.3

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJTHBI

10

MexaHnuyecKkre BOJIHBI, YCIOBUS UX
pactpocrpanenus. [lonepeunsie u
MPOAOJIbHBIE BOJHEL. [lepno, ckopocTh
pacnpoCTpaHEHHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacnpoCcTpaHEeHHUs OMEePEUHbIX

Y TPOJIOJIBHBIX BOJIH, OTPAKEHUS U
NpeIoOMJICHUs, HHTEp(epeHIINN

U nudpakiuu MEXaHMYECKUX BOJIH,
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OTpaXKECHUE, IPEIIOMIICHHUE,
uHTepdepeHIus u AudpaKiusl.

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa.
[ITyMoBOE€ 3arpsi3HEHUE OKPYKaroLIeh
Cpenbl.

DJIEKTPOMATrHUTHBIC BOJIHBL. Y CIIOBUS
U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTalusi BEKTOPOB

1§, E , U B DJICKTPOMAarHuTHOW BOJIHE.
CBOICTBA PNIEKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, IPEIIOMIICHUE,
noJiIpu3aIys, uHTephepeHITUs 1
nudpaximys.

[IIxana 1eKTpOMarHUTHBIX BOJIH.
[IprMeHeHue 3IEeKTPOMarHMTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHHI/IHBI paanoCBA3N U TCICBUACHUS.

Pagnonoxkamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroUIEH Cpebl.

TexHuyeckue ycTponcTBa u
PAKTUYECKOE PUMEHEHUE:
My3bIKaJIbHbIE HHCTPYMEHTHI, pajaap,
pPanMONPUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynpTpazByKoBas
JUArHOCTUKA B TEXHUKE U MEJIULINHE

aKyCTHYECKOTO pe30HaHca, CBA3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILUTUTY0M U 4aCTOTOMN KOJeOaHUH.
N3ydeHue CBOMCTB yiIbTpa3ByKa U €ro
MIPUMEHCHMUSI.

HccnenoBanue CBOMCTB
3JIEKTPOMArHUTHBIX BOJH: OTPAKEHHUE,
MpeJIOMJICHUE, TTOJISIpU3alIns,
mudpakuus, uHTephepeHITus.
OOHapyxeHue HHPpaKpacHOro
yAbTPaduOIECTOBOTO U3ITYUECHUM.
CpaBHEHHE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Ornpenenenue yCiaoBUl MPUMEHUMOCTH
MOJIEJIM TAPMOHUYECKOUN BOJIHBI.
Pemienre kauecTBEHHBIX 3aj1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o TeMe « MexaHnyeckue u
3JIEKTPOMArHUTHBIE BOJTHB.
N3yyenune napameTrpoB 3ByKOBOU
BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBsicHEHHE YCTPONCTBA U IPUHITUTIA
JEUCTBUS MY3bIKaJIbHBIX HHCTPYMEHTOB,
pazapa, paauonpuEMHNKA, TEJICBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
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OOBbscHEHUE YIbTPa3BYKOBOM
JTHArHOCTUKH B TEXHHUKE U MEIHIIMHE.
Hcnons3oBanue IT-Trexnonorui

pu paboTe ¢ TOMOTHUTEILHBIMU
HMCTOYHUKAMU WH(OPMAITUH 110 TEME,
WX KPUTUYECKUN aHAJIU3 U OIICHKA
JIOCTOBEPHOCTH.

AHau3 " OlleHKa MMOCIEICTBUN
ITYMOBOTO Y 3JIEKTPOMarHuTHOTO
3arps3HEHUS OKPYKAIOIICH cpeibl

C MO3UIIUHN PKOJOTUUECKOM
0€30macHOCTH; MPEeCTaBICHUMN

0 palMOHAJILHOM MPUPOIOIOIE30BAHUHI
(B mporiecce MoAroTOBKY COOOIIICHUH,
BBITIOJIHEHUHU TPYIIIOBBIX ITPOEKTOB)

2.4

Onrtuka

25

[IpssMonuHEHOE pacpOCTpaHEHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera.

To4euyHbIN HCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS
ceera. [locTtpoenue n3obpakeHuit

B TUI0CKOM 3epkaie. Chepruueckue
3epKarna.

[Ipenomiienue cBeta. 3aKOHBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUS.
OTHOCHUTENBHBINA TOKA3aTEh
npenomieHust. [1oCTOSTHCTBO YacTOThI

HaOmroneHne onTHYeCKUX SIBIICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPECHUM,
HCCJIEeI0BaHMS 3aBUCUMOCTEH
(hU3UYECKUX BEJIMYUH U OTBITOB

10 ITPOBEPKE NPEITTOKECHHON TUITOTE3BI
[IPY U3YYEHUH SIBIICHUU MTPEIIOMIICHUS
CBETa Ha rPaHMUIIC pa3zieia AByX Cpel,
MIPEJIOMIICHHS CBETA B COOMpArOITeH 1
paCCEenBArOIIECH JIMH3AX, BOJTHOBBIX
CBOMMCTB CBeETA.

Hao0mroienue mojHoro BHyTpeHHEro
OTpaXKEHHUsI, U3YUYEHHUE MOJEITU
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CBETAa U COOTHONIEHUE JTUH BOJIH
IIPU NEPEXOJE MOHOXPOMATUYECKOTO
CBETAa Uepe3 IPaHully paszeiia IByX
ONTHUYECKHUX CPEI.

Xon mydyen B mpusMe. [lucnepens cera.
CnoxHbIN cocTaB Oerroro csera. LIser.
[TonHOE BHYTpEHHEE OTPAXKEHUE.
[IpenenbHBIN yroJ IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.
CoOuparoiiye 1 paccerBarOIINe JTUH3HI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOHM C(epUIECKOM JIMH3BI OT €€
r€OMETPUHU U OTHOCUTEIHLHOTO
MOKAa3aTesl MPEJIOMIICHHUS.

dopMyia TOHKOU JTMH3BI. Y BEJIIMYCHUE,
JTaBaeMoO€ JTUH30M.

XoJ ryqa, TpoIIeaIIero JIMH3Y MO/
POU3BOJILHBIM YTJIOM K €€ TJIaBHOM
onrn4eckoun ocu. [locrpoenue
U300pKEHUN TOUKH U OTPE3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEeMaX.

OnTtuyeckue npudopsl. Pazpemaromnias
criocoOHOCTh. ['11a3 kak onTrueckas
CUCTEMA.

CBETOBO/IA.
[Tony4yenue nzo0OpaxeHus: B CUCTEME
13 IJIOCKOTO 3€pKaJia U JINH3BI,

B CUCTEME U3 JIBYX JIUH3.
KoHcTpyrpoBaHue TeIeCKOMUYECKUX
CUCTEM.

N3ydenue nossipusanuu CBETa,
OTPaKEHHOTO OT MOBEPXHOCTH
JUDJICKTPUKA, U3YUCHHE
uHTEephEPEHITNH JTA3€PHOTO U3ITYUCHUS
Ha JBYX HIEJIAX.

[Toy4yenue criekTpa U3mydeHus
CBETOIMOa IIPU TOMOIIH
TU(GPaKIIMOHHON PEIETKH.

Pemienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHOU 1 HEIBHO 3aJJaHHOU
(bU3UYECKON MOJIEITBIO

C MCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmy o Teme «ONTHKaY.

Pemienue kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHUSI 3HAHU T

1o Teme «OnTuka.

[TocTpoenue u pacy€T n300pakeHHI,
CO3/IaBaEMBbIX IJIOCKUM 3€pPKaJIoM,
TOHKOM JIMH30MU.

Ornpenenenue yciaoBUi NPUMEHUMOCTH
MO/IeJIA TOHKOM JIMH3bI; TPaHUIL
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[Ipenenb npUMEHUMOCTH
F€OMETPUYECKON ONITHKHU.

Bonnosas ontuka. MaTtepdepenmms
cBera. KorepeHTHbIE HICTOYHUKH.
VYcaoBus HaOM0IEHNS MAKCUMYMOB U
MUHHUMYMOB B UHTEP(PEPEHIIMOHHOMN
KApTHUHE OT JIBYX KOT€PEHTHBIX
MCTOYHHUKOB. [IpuMepsI Ki1accuyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakuus cera. JuppakuuonHas
pemérka. Y cioBue HabIIOAeHUS
TJIABHBIX MAKCUMYMOB TP MaJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHnueckue yCTporucTBa u
TE€XHOJIOTHYECKHE MTPOLIECCHI: OUKH,
JyTia, IepucKo, GoToarnrapar,
MUKPOCKOII, MPOEKIIMOHHBIN anmnapar,
IPOCBETJIEHHUE ONTHKH, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS pEUIETKA

MPUMEHUMOCTH T€OMETPUUYECKOMN
OTITHKH.

OObsicHeHue 0COOCHHOCTEHN MPOTEKAHUS
ONITUYECKUX SBJICHUIN: UHTEP(DEPECHIINH,
IUQPPaKIIH, TUCTIEPCUH, TIOJTHOTO
BHYTPEHHET0 OTPaKEHUSI.

OOBbscHEHUE YCTPONCTBA U IPUHIIUIIA
JEMCTBUS OUYKOB, JIYTIbI, IEPUCKOIIA,
¢dboToanmnapara, MUKPOCKOTIA,
IPOEKIIMOHHOIO anmapara,
IU(GPaKIUOHHON PEMIETKH, BOJTOKOHHOM
OTITUKH.

OOBsicHEHUE TIPOCBETIICHUS ONTHUKH.
PaboTa B rpynmax mpu o0Cyk1eHuN
BOIIPOCOB MEXMPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBeTOBbBIC
SIBJICHUS B IPUPOJIE»)

Hroro no pazuneny

60

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

3.1

OCHOBBI
CHIeIIUAIBHOU TEOPUH
OTHOCHUTEIBHOCTH

5

['paHu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
MeXaHUKH. [IocTyiarel cienuaibHOU
TEOPUHU OTHOCUTEIbHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[IpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIbCa ¥ SHEPTUU PEISITUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
3apsKEHHBIX YaCcTUI] B MArHUTHOM
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untepBai. [Ipeobpazoanus Jlopena.
VY cnoBre NPpUYMHHOCTH.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
3aMelJIeHnEe BPEMEHHU U COKpaIllCHHE
JUIVHBI.

DHEPrusi U UMITYJIbC PEIITUBACTCKON
YaCTHULIBIL.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIBI. DHEPIUs
IIOKOS.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MTPOLECCHI:

CIIyTHHKOBBIE IPUEMHHUKH, YCKOPUTEIU
3apSYKEHHBIX YaCTHI]

roJje).

AHanmu3 1 onrcaHue PU3NISCKUX
SIBJICHUH C HCTIOJIb30BAaHUEM TTOCTYJIATOB
CIEIUaIbHOM TCOPUH OTHOCUTECIIBHOCTH.
OObsicHEHNE IPUHTIUIA TCHCTBUS
CITyTHUKOBBIX IPUEMHHKOB,
YCKOpHUTEIeH 3apsHKEHHBIX YaCTHIT

Hroro no pazgeny 5
Pasznen 4. KBantoBasi pusuk
4.1 KopnyckynsipHo- 15 PaBHOBECHOE TEIUIOBOE U3ITyYEHHE IIpoBeneHnEe KOCBEHHBIX U3MEPEHUM,

BOJIHOBOU JyaJIu3M

(u3nmydeHue abCoMOTHO YEPHOTO TEIIA).
3akoH cMmemeHust Buna. 'nmioresa
Ilnanka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dorordpdext. OnpiTer A.I'. CTonerona.
3akonbl hoTodddekra. YpaBHeHHE
OiHmmTeitHa 111 hoTodrddexra.
«Kpacnas rpanuna» pororddexra.
JlaBieHue cBeTa (B Y4aCTHOCTH,
JIaBJICHUE CBETa Ha a0COJIFOTHO

HCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3NYECKUMU BEIMUMHAMU

MIpU U3y4eHUU siBJIeHUs poTodPdekTa.
OmnpenencHre abCOMIOTHBIX
OTHOCHUTEJIHbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3NUCSCKUX BEITUYHNH.
OrnieHKa rpaHull MOTPEUTHOCTEM.
Penienne pacu€THbIX 3a71a4 C SIBHO
3aJITaHHOM 1 HESIBHO 3aJIaHHON
(U3UYECKON MOJIETHIO
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MOTJIOMIAIOIITYIO U a0COIIOTHO
OTPAKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BonHoBrsle cBoMcTBa yacTull. BoJHbI
ne bpond. JlnuHa BostHel ae bpoiia u
pa3Mepsl 00JIaCTH JTOKATU3AUN
JBUKYIIEHCS YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

Judpakuus 37€KTPOHOB Ha KpUCTAILIaX.

Crneunduka u3smMepeHnii B MUKPOMHUPE.
CooTHoONIEHNS HEOTIPENEIIEHHOCTEN
I'eiizenoepra.

TexHuyeckue ycTponcTa u
TE€XHOJIOTUYECKHE IPOLIECCHI:
CIIEKTPOMETP, (POTOIIEMEHT,
(oToaaTUNK, TYHHEJIbHBIN MUKPOCKOII,
COJIHEUHas OaTapesi, CBETOIUO/

C UCIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «KBaHTOBBIE
SIBJICHUSD.

Peuienne kauecTBEHHBIX 3a/1a4,
TPeOYIOUIUX MPUMEHEHUS 3HAHUM

1o teMe «KBaHTOBBIE ABICHUS.
Ornpenenenue yciuoBUi TPUMEHUMOCTH
KBAaHTOBOU MOJIE/IN CBETA.

AHan3 KBaHTOBBIX ITPOLIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OiiHmTeriHa 1ia Gporoaddekra,
MIPUHIUIIA COOTHOLLICHUH
Heonpenenéunoctu [ eiizendepra.
OObsicHEeHUE PUHIINTIA JEHCTBUS
CIIEKTpOMETpa, PoTo3IEMEHTA,
dboToaTYMKa, TYHHEITEHOTO
MHUKPOCKOIIa, COJTHEUHOMU OaTapew,
CBETOAMO/A.

Hcnonb3oBanue [T-Trexnonoruu

pHu paboTe C TOMOJHUTETLHBIMU
HMCTOYHUKAMU WH(POpMAIIMU TT0 TeME,
X KPUTUYECKUN aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

4.2

dusuka atoma

OnBITH IO HNCCICOA0OBAHNIO CTPOCHUA
aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

Pesepdopna.
[Toctynatsl bopa. U3nyuenue u

OrnpeneneHue AIMHBI BOJTHBI JIa3€PHOTO
W3JTy4YCHUS.

HaOmronenue nuHeMYaThiX CIIEKTPOB.
HccnegoBanue cekTpa pa3pe:KeHHOTO
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norjoiieHrue (OTOHOB IIPH MEPEXo/ie
aToOMa C OJTHOTO YPOBHSI DHEPTUH

Ha JpYrou.

Bugpl criektpoB. CniekTp ypoBHEHR
SHEPruM aToMa BOJAOPOJa.
CnoHTaHHOE U BBIHYKJIEHHOE
n3ny4yeHue ceeta. Jlasep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHaIU3 (CIIEKTPOCKOI),
J1a3ep, KBAHTOBBIM KOMIIBIOTEP

aTOMapHOT0 BOJIOPO/Ia U U3MEPEHHE
nocTossHHOU PunGepra.

N3yuenue ycTporcTBa U AEUCTBUS
CYETYMKA UOHU3UPYIOITUX YACTHII.
Onpenenenue yclioBUil NPUMEHUMOCTH
Mojenu atoma Pesepdopna.
OOBsicHEHUE IPUHITUIIA ICHCTBUS
CIIEKTPOCKOMA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEPA.

AHann3 KBaHTOBBIX MIPOLECCOB

Ha OCHOBE TIEPBOT0 U BTOPOTO
nocrynatroB bopa

4.3

dus3uka aTOMHOI'O
aapa u
3JIEMEHTAPHBIX
JaCTHII

Hyxknonnas monens siapa ['elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oronsl.
PangnoaktuBHOCTH. Anbha-pacmal.
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. I'amma-uziyyeHue.

3aK0oH paAMOaKTUBHOTO pacnaja.
PannoakTuBHBIE H30TOMBI B MPUPOJIE.
CBoiicTBa HOHU3ZUPYIOIIETO U3TYUCHUS.
Binusinue pagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EctrecTBeHHBIH QOH
u3nydeHus. Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B SIAPE.
Snepusie cuibl. [ledext maccsl sapa.
Snepnbie peakunu. JleneHue u CUHTE3

IIpoBenenne nsmepeHun
PaAOaKTUBHOTO (hOHA

C UCIOJIb30BaHNEM JI03UMETpa 1
UCCIIEIOBAaHUE TPEKOB YaCTHI]

(10 TOTOBBIM hoTOrpadusIM).
W3ydenne noromenns 6eTa-4acTull
ATFOMUHHUEM.

Onpenenenue yCiaoBU MPUMEHUMOCTH
MOJIEJI AaTOMHOTO Spa.

AHanu3 ¥ ONucaHue JIePHbIX peaKui
C WCIOJIb30BAaHUEM IMOHSATUI MaccoBOE
YHCIIO U 3apsijl A1pa, SHEPTHUS CBS3U
Aapa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCOBOTO YHCJIa U DPHEPTHH B SICPHBIX
peaxIusxX, 3aKOHa PaTuOAKTHBHOTO
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anep. Snepusie peaktopsl. [IpodieMbl
YIPABISIEMOTO TEPMOSIICPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpalni U UCCICI0BAHUS
3JIEMEHTapPHBIX YaCTHII.
OyHIaMEHTAIbHBIC B3aUMOICHCTBHUA.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOU
Mojieni. KBapk-TirooHHAst MOAENb
aJpOHOB.

®u3suka 3a npeaenamMu CTaHgapTHOM
Mojenu. TéMHas maTepust U TEMHAs
SHEprusl.

EnnncTBO mznueckoii KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
TE€XHOJIOTMYECKHUE IIPOLIECCHL: JO3UMETD,
Kamepa BuiibcoHa, iAepHbBIA PEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaza.

OObsicHEeHUE MPUHIINIIA JEHCTBUS
NO3UMETpA, KaMmepbl Buibcona,
AJIEPHOTO peaKkTopa, TEPMOSAEPHOTO
peakTopa, aToMHOI OOMOBI, MAarHUTHO-
PE30HAHCHOM TOMOTpaduu.

AHanu3 1 OlleHKAa BIUSHUS
PaIMOAKTUBHOCTH Ha JKUBBIC
OpraHu3Mbl, a TAKXKE TTOCIIEICTBUN
Pa3BUTHS SICPHOMN YHEPTEeTUKU

C TTO3ULUN 3KOJIOTHYECKOU
0€30macHOCTH; TIPEICTABIICHUN

0 palMOHATILHOM MPUPOIOTIONB30BAHUH
(B mpo1iecce MOATOTOBKU COOOIIIEHHH,
BBITIOJIHEHUSI TPYIIIIOBBIX TPOEKTOB)

Hroro no pazuneny

25

Paznen 5. DjeMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIeMEHTBI
aCTPOHOMHH U
acTpopU3UKH

12

Drarbl pa3BUTHS aCTPOHOMUM.
[TpuknagHOE 1 MUPOBO33PEHYECCKOEC
3Ha4YeHue acTpoHoMuu. [I[puMeHnMOCTh
3aKOHOB (DU3UKU TSI OOBICHEHUS

HaoOmronenue 38é31H0T0 HEDOA
HEBOOPYKEHHBIM TJ1a30M

C UCTIOJb30BAHMEM KOMIBIOTEPHBIX
MIPWIIOKEHUH JIJIST OTIPECIICHUS
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MPUPOIbI KOCMUYECKUX OOBHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienoBanuii. CoBpeMEHHbIE
OITHYECKHUE TEIICCKOIIHI,
pagroTeIECKOIIbl, BHEAaTMOC(hEepHas
ACTPOHOMMUSL.

Bup 3Bé3nnoro neba. Co3Be3nus, spKue
3BE3/IbI, IUIAHETHI, KX BUIUMOE
JIBIDKCHHE.

Comnneunas cucTema.

Connne. CotHeuUHast aKkTUBHOCTb.
Hctounuk sneprum CoJiHila 1 3BE31.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEKTpaJIbHBIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI ITIaBHOM
TIOCJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIsI 3BE3]T
I'JIaBHOM IMOCJIEI0BATCIbHOCTH.
Bnytpennee crpoenune 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOXKJICHUH U 3BoJIoIMKM CosHIIa
U 3BE3]1. DTambl )KU3HU 3BE3 .
Muineunsin Ilyts — Hama ["anakruxa.
[Tonoxxenue n nBuxxenue CoHIa

B ['anakTuke. THUIIBI rajlakTHK.
Pannoranakruku n xBazapsl. YépHblie
JBIPBI B /Ipax rajJakTHK.

MIOJI0KEHHS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHbIEC
co3Be3ausi CeBepHOro NoayIapus u
SIPKHUE 3BE3IBI.

Hab6nronenue B Teneckon JIyHbI, TU1aHeT,
TYMaHHOCTEW M 3BE3AHBIX CKOIIJICHUIA.
VYyacTtue B TUCKYCCUU O POJIv
aCTPOHOMMH B COBPEMEHHOM KAPTHUHE
MHpa, B IPAKTUUECKOHN JEATEILHOCTH
YEJIO0BEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUH.

IToaroroBka cooOIeHU 0 METOTaX
MOTYYEHUsI HAYYHBIX aCTPOHOMUYECKHUX
3HAHWUM, OTKPBITUAX B COBPEMEHHOU
aACTPOHOMMH.

[IpuMeHeHne 0CHOBOMIOJIATAkOIIINX
ACTPOHOMMYECKHUX MOHSATHUM, 3aKOHOB U
TEOpuH IS aHAIU3a U O0BICHEHUS
(hU3UYECKUX TTPOIIECCOB, MPOUCXOIAITUX
B 3BE€3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXXTAIaKTUYECKOM cpejie, IBUKCHUS
HEOECHBIX TEJ, SBOJIOLMH 3BE3 U
Bcenennoi
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Bcenennas. Paciiupenne BeeneHHowu.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
W3ITy4YEHHUE.

MacmrabHas ctpykrypa BeeneHHoi.
MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUH

Hroro no pazneny

12

Pa3nen 6. ®u3nyeckuii NPAaKTUKYM

6.1 duznyeckuii 16 CriocoOb1 n3MepeHust GU3NUECKUX [IpoBeneHrEe KOCBEHHBIX H3MEPEHMI,
IPAKTUKYM BEJIMYMH C UCIIOIb30BaHUEM MCCJIEI0BAHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYeCKUX BEJIIMYMH, TPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAJIOKEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TATYMKOBBIX CHCTEM. 13 padoT, ONMCAHHBIX B TEMATUYECKUX
AOCOIOTHBIE U OTHOCUTEIBLHBIE paznenax «Y4YeHU4YEeCKUN IKCIIEPUMEHT,
HOTPELIHOCTH U3MEPEHUN (PU3HUECKUX | TabopaTopHbIe pabOTHI, MPAKTUKYM))
BesMurH. OlieHKa TpaHuIl
MOTPEIIHOCTEN

Wroro o pazgeny 16

Paznen 7. O6o0maloiee noBTopeHune

7.1 Cucremaruzanus u 15 O06o0611eHNE U cUCTEMAaTHU3AIUS VYyacrtre B IUCKYCCUU O POJIH (PUBHUKHU U

0000111eHNEe
IPEIMETHOTO
COJIEp>KaHUS U OIbITA
NesITeTIbHOCTH,
npUoOPETEHHOTO
pY U3y4YeHHUH Kypca

COJZIEpKaHMS PA3JEII0B Kypca
«Mexanukay, «MonekynsapHas pu3uka
Y TEPMOJAVHAMUKAY,
«QnektponrHaMukay, «Konebanus u
BOJIHBDY, «OCHOBBI CIIELIUAIIEHON TEOPUU
OTHOCUTENBHOCTN», «KBaHTOBasK

aCTPOHOMUHU B Pa3IMUHBIX cepax
NEATENLHOCTH Y€JIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(buU3HYECKOI KapTUHBI MUPa B PATY
COBPEMEHHBIX MPEACTABICHUH

0 IIPHUPO/IE.
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¢buszukm 10-11
KJIACCOB

busnkay, « eMEHTHl ACTPOHOMUU U
acTpou3uKm».

Ponb ¢pusuku u actpoHOMHH

B 9KOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COITMAJILHOM W ATUYECKOU cepax
NEATEIBbHOCTH YEJI0BEKA, POJIb U MECTO
(PM3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAy4YHOU KapTUHE MUpPA, 3HAUCHHE
ONMCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHOMN U TPOrHOCTUYECKON
byHKUIMN PU3zndecKoil TeoOpuu, pob
¢u3nueckoil Teopur B POpMUPOBAHUU
IPEICTaBIICHUN O (PU3NYECKON KapTHHE
MUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUI
0 IIpUpoOaE

BelnonHeHne y4eOHbIX 3aJaHul,
JEMOHCTPUPYIOLIMUX OCBOCHUE
OCHOBHBIX TIOHATUH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca (QU3HUKH
10-11 knaccos

Hroro no pazgeny 15
Pe3epBHOE Bpemst 10
OBILEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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