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OenepanpHas paboudass mporpamma 1o ydyeOHoMy mpeametry «Duzukar»
(yrnyOnéHHblid ypoBeHb) (mpeamMeTHasi o0nacTh «EcTecTBeHHOHAy4HBIE MPEAMETHD)
BKJTFOYAET MOSICHUTEIBHYIO 3aIMCKY, COIepKaHUE 00yUeHUS, TUTAHUPYEMBIC PE3yIbTaTh
OCBOEHHMSI MPOTPaMMBbI 10 (PU3UKE, TEMATUYECKOE TIIaHUPOBAHHUE.

[TosicHuTENBHAS 3aMMMCKa OTPAXKAET OOIIINE IEeTTN U 331a49l (DU3UKH, XapaKTEPUCTHKY
MICUXOJIOTUYECKHUX MPEATNIOCHUIOK K €€ M3y4YeHHIO 00YyJaroluMuUCs, MECTO B CTPYKTYpE
y4eOHOro IUlaHa, a TakKXKe IMOAXOJbl K OTOOpY COAEpKAaHUS, K ONPEACICHUIO
MJIAHUPYEMBIX PE3yJIbTaTOB.

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

[InanupyemMble pe3yiabTaThl OCBOCHHS MpOrpaMMbl MO (PU3MKE BKIIOYAIOT
JMYHOCTHBIE, METalpeJIMETHBIE PEe3yJbTaThl 32 BECh IMEPUOJ] OOYUYEHUS Ha YpOBHE
CpeaHero o0uiero o0Opa3oBaHus, a TAKXKE MPEIMETHBIC JTOCTHXKEHUSI OO0ydarolerocs
3a KaXXJIbIi TOJ] OOy4eHHS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no (usuke Ha ypoBHE cpeaHero obmiero oopasoBanusi pazpadboraHa
HAa OCHOBE TMOJOKEHHM U TpeOOBaHMN K pe3ylbTaraM OCBOCHHUS OCHOBHOMN
oOpazoBaTenbHOM mporpammel, npeactaBieHHbIx B GI'OC COO, a Ttakxke ¢ y4éTom
dbenepanbHOl paboueli mporpaMMbl BociuTanus U KoHIenimu npenoaaBaHus yaeOHOro
npeamera «®uszukay B 00pa3oBaTelbHBIX opraHuzamnusx Poccuiickoit denepanuu,
pealM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma mo ¢Qusmke ompenenser o0s3aTeabHOE MPEAMETHOE COJNEpIKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO TMOCIEAOBATEIbHOCTh H3Y4YEHUsS TEM U Pa3JesioB
y49eOHOTO TpeaIMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JTOTUKH
y4eOHOro mpoliecca, BO3pacTHbIX 0coOeHHOCTel oOy4aronuxcs. [Iporpamma no gusuke
AT MpeCTaBIIEHUE O LENAX, COAep>KaHuu, OOIel CTpaTeruu 00y4eHus, BOCIIUTAHUS U
pa3BUTHs O0yUaIOIUXCsl CpecTBaMu yueOHoro mpenMera «Pusnka» Ha yriyOonéHHOM
YpPOBHE.

N3yuenune xypca puzuku yriayOa€HHOTO YPOBHS MO3BOJISIET PEaIM30BaTh 3aJa4u
npohecCHOHATFHOW OpPHEHTAllMU, HATIPABICHO HA CO3/IaHUE YCIOBHUH /ISl MPOSBIICHUS
CBOMX WHTEIUICKTyIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIhIM OO0ydYaroImmuMCs,
KOTOpbIE  HEOOXOIWMBI IS  TPOJOJDKCHHsS  O0pa3oBaHUsS B OpraHU3AIUsAX
npodeccHoHamHbOTO0  00pa3oBaHWsl MO  PA3IUYHBIM  (DU3UKO-TEXHHUYECKUM |
WHKCHEPHBIM CTICIIMATEHOCTSIM.

B mporpamme mo ¢usuke omnpenensroTcs IUTAaHUPYEMBbIE PE3yJbTaThl OCBOCHHS
Kypca (¢U3MKM Ha YpPOBHE cpeaHero oOimiero o0pa3oBaHMs: JIMYHOCTHEHIE,
MeTamnpenIMeTHbIe, TpeAMETHBIC (Ha yriyonénnom ypoBHe). HayaHo-meTogomornueckon
OCHOBOM J17151 pa3paboTKu TpeOOBaHUM K TUIHOCTHBIM, METAIIPEIMETHBIM M TIPEIMETHBIM
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pe3ynbTaTaMm 00y4arouuxcsi, OCBOUBIIMUX MPOrpaMMy Mo (U3HKE HA YPOBHE CPEIHErO
oO1iero o0pa3zoBaHus Ha yriyOJEHHOM YPOBHE, SIBJIIETCSI CUCTEMHO-IESTEIbHOCTHBIN
MOJIXO/I.

[Iporpamma no ¢u3MKe BKIIOYAECT:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca PU3MKU Ha YIIIyOJIEHHOM YPOBHE, B TOM
YuCIie IPEAMETHBIC PE3YJIbTATHI IO r0jIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «duznka» mo rogam oOydeHus;

TEMaTU4eCKOe TUIAHUPOBAHUE TI0 TOJ1aM O0yUYEeHUSI.

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

[Iporpamma mo (pU3MKE HE CKOBBIBAET TBOPYECKYID WHULMATUBY YUYHUTENEH U
MPEAOCTABISAECT BO3MOXHOCTU Ul pealiu3aldy Pa3IU4YHBbIX METOJIMYECKUX MOIX0JI0B
K IMpenojaBaHui0 (U3MKA Ha YIIYOJIEHHOM YpPOBHE IMPU YCIOBUM COXPaHEHUS
00s13aTeIBbHON YacTH COZIEP KaHUS Kypca.

®du3nka Kak Hayka o HambOoJjee OOIIMX 3aKOHAaX MPUPOJBI, BBICTYIAsl B KaUECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B CHUCTEMY 3HaHUU
00 okpyxatouieM wMupe. LlkonbHbIE Kypc (QU3UKM — CHUCTEMOOOpa3yIoluid
JUIS €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB, TOCKOJBKY (PU3HMUECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SABJICHMI, HM3y4yaeMbIX XHUMHEH, Ouosoruei, Qpuznueckou
reorpadueil 1 actpoHomuen. Vcronp30BaHUEe U AKTUBHOE NMPUMEHEHHE (PU3NYECKUX
3HAaHUU OTIPEAETUIIO XapaKTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe
DHEPreTUKH, TPAHCIIOPTAa, OCBOCHHMS KOCMOCA, IIOJYyYEHUS HOBBIX MAaTepHaJIOB
C 3aJIaHHBIMU CBOWicTBaMU. M3yueHne Gpu3nKu BHOCUT OCHOBHOMW BKJIa/ B (JOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  oOywaromierocs, B  (QopMuUpoBaHUE
YMEHUM NPUMEHATh HAay4YHBIH METOJ MO3HAHUS IPHU BBINOJHEHUHM HMHU Y4eOHBIX
HUCCJIEIOBAHUM.

B ocHOBY Kypca (pu3HKu Ha ypOBHE CpeaHEro o0IIero oopa3oBaHus MOJIOKEH Pl
u7ei, KOTOPbIE MOXHO PACCMATPUBATh KAK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoesa wuenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHUECKH
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cooTBeTcTBUU € HEMl MaTepual Kypca (U3NKU 00beINHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sBisgercs (HOpMUPOBAHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus mpeanonaracT MCIOJIb30BAHUE
TYMaHUTAPHOTO MOTeHIMaNa (U3NIECKON HAyKu, OCMBICIICEHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢usmky yriyOi€HHOTO YpOBHS
IpeanosjaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX W TEXHOJOTMYECKHX
IIPUJIOKEHUN U3YYEHHBIX TEOpPUM U 3aKOHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypOBHE
OOLIMX MPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U TEXHOJIOTHU.



Hoesn rkonozuzayuu peamsyercs IOCPEACTBOM BBEICHUS 3JIEMEHTOB COJIEPIKAHMS,
MOCBSAMIEHHBIX OJKOJOTHYECKUM TIPOOJIEeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pa3BUTHEM TEXHHMKHU U TEXHOJIOTH, a Takxke 0OCYXIeHUsl MpoOieM paruoHaIbHOIO
IPUPOIOTIOIB30BAHUS M SKOJIOTHYECKON OE30MacCHOCTH.

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 —
9TO CHUCTEMa CaMOCTOATEIBLHOTO YYEHHYECKOTO HJKCIEPUMEHTA, BKIIOYAIOIIETO
(bpOoHTaNbHBIE YUEHUYECKHUE OIBITHI MMPU W3YyYEHWH HOBOTO Marepuaia, J1abopaTOpHbBIE
paboTbl W paboThl TpakTUkyma. [Ipu 3TOM BO3MOXKHBI JBa CIOCO0A peanu3aluu
(bU3MYEeCcKOro MpakTUKyMa. B mepBoM ciydae MpakTUKyM MPOBOAMUTCS JHUOO B KOHIIC
10 1 11 knaccoB, 1100 MOCIIe IEPBOTO U BTOPOTO MOJYTOANN B KaXKJIOM U3 ITUX KIIACCOB.
Brtopoii ciocob — 310 uHTErpanus 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 CBEPHYTOIr0, 0000IIEHHOTO BUJa 0€3 MOMAaroBOi HHCTPYKIUH.

B mporpamme mo ¢usuke cucreMa ydeHWYECKOTO SKCIEPUMEHTa, J1abopaTOpHBIX
paboT U MpaKkTHKyMma MPEICTaBJICHA €MHBIM TepeduHeM. BriOop TemaTuku sl 3THX
BHUJIOB  yYCHWUYECKHX  MPAKTHUYECKHX  pabOT  OCYIIECTBISACTCA  YYaCTHUKAMU
00pa30BaTeIBLHOTO MPOIECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO IUIAHWPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu s3ToM obGecrieunBaeTcsi OBJIaJIeHUE 00yYaOIIUMUCS
YMEHUSMH TIPOBOUTH MPSMbIE U KOCBEHHBIC U3MEPEHUS, UCCIICIOBAHUS 3aBHCHMOCTEH
(bU3MYEeCKUX BEIMYUH U TTOCTAHOBKY OIBITOB TIO MPOBEPKE MPE/IJIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHWE yaenseTcs PEIICHUIO PacYETHBIX M KAYSCTBEHHBIX 3ajad.
[Tpu sTOM ISt pacu€THBIX 3a7a4d MPUOPUTETOM SIBJISIOTCS 3a/Ja4d C SBHO 3aJaHHOU U
HESIBHO 33JJaHHON (PU3NYECKO MOJIEIIBIO, TTO3BOJISIFOIITUE PUMEHSATh U3YUEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeiia Kypca, TaKk W WHTETPUPYS MPUMCHEHUE
3HAHUN U3 pa3HBIX pa3/enoB. J{Jis Ka4eCTBEHHBIX 3a/1a4 MPUOPHUTETOM SIBIISIFOTCS 3aJaHUs
Ha OOBSICHCHHE/TpEICKa3aHWe NPOTCKaHWS (PU3NYECKHX SIBJICHUHA H IPOIECCOB
B OKpYyXaloliel >Xu3HH, TpeOyromue BbIOOpa (U3UUECKOW MOJAENH [Jisi CUTYalUH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MaTepuabHO-TEXHUYECKOMY
oOecrieueHnto0 y4eOHOro mporiecca Kypc Gu3nuku yriayOoaéHHOTO YPOBHS HA yPOBHE
cpeaHero o01iero oopa3oBaHus JOHKEH U3ydaThCs B YCIOBHIX IPEIMETHOTO KaOMHETA.
B kabunere ¢u3uku JODKHO OBITH HEOOXOAMMOE JabopaTopHOE OOOpyAOBaHHUE
JUISl BBITIOJTHEHUS YKa3aHHBIX B TporpaMme Tmo0 (QU3NKE YYEHWYECKHUX OIIBITOB,
71a00paTOPHBIX padOT U padbOT MPAKTUKYMa, a TAKKE IEMOHCTPAIIMOHHOE 000PY10BaHUE.
JlemoHCTpannoHHoe 00opyaoBaHue GOPMHUPYETCS B COOTBETCTBUH C MPUHITUIIOM
MUHHUMAJIBHOH  JOCTaTOYHOCTH M  OOECMEYMBaeT TIOCTAHOBKY IEPEYMCICHHBIX
B MporpaMme 1o (PU3MKE KIFOUEBBIX JIECMOHCTpAIMKA IS WCCIICIOBAHUS HM3y4aeMbIX



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. TeMaThdyecKue KOMIUIEKTBl JIaOOpaTOPHOIO
000pyAOBaHMSI JOJKHBI OBITH IIOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHNN aHAJIIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUJIC
1 pOBLIX T1a00paTOPHUH.

OCHOBHBIMM LENSIMA M3Yy4eHUS (PU3MKKM B 0oOwmEeM OOpa30BaHUM SIBIISIOTCS:

dbopMHpOBaHKE MHTEpPECAa M CTPEMIICHUS OOY4YaloIIMXCS K HAYYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHUE UX UHTEIJUIEKTYaAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIe¢ TO3HAHUA U (POPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SBJICHUSIM;

(opMHpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS Kak pe3yJibTara HU3Y4YeHUS OCHOB
CTpOEHUsI MaTepuu U QyHIAAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUe YMEHUN OOBICHATH SBJICHHUS C MCIOJIB30BAHUEM (PU3UYECKUX
3HAHWM U HAYYHBIX JOKa3aTEJIbCTB;

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

pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX chepax Oyaymiedt mnpodeccuoHaIbHOU
JESITEIbHOCTH, CBSI3aHHBIX C (PU3MKOM, OATOTOBKA K JajbHEHIIeMy 00y4€HHUIO B 3TOM
HaIlpaBJICHUM.

JlocTmkeHHe JTUX Ledel oOecrneuynBaeTcsi peLIeHUEM CIEAYIOUMX 3azad
B IIpoIlecce M3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHUS:

NpUOOpPETEHUE CHUCTEMBbl 3HAHUK 00 O0OIMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIOYAs MEXaHUKY, MOJEKYJISIPHYIO (U3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPOPU3UKH;

(bopMHpOBaHWE YMEHH MPUMEHSATh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHUS
(bu3NUeCcKuX SBJICHUA B TMPUPOJAE U I TMPUHATUS NPAKTUYECKUX PELIECHUMN
B IIOBCEJHEBHOM KU3HU;

OCBOEHHME CIOCOOOB PEIICHMs PA3IMYHBIX 3aad C SBHO 3aJaHHON (hU3MYECKOM
MOJIEJIbIO, 3a/a4, MOAPAa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/IaHue (PU3UUECKON MOJENH,
aJIcKBaTHOM YCIIOBHSIM 33J]a4M, B TOM YHCJIE 33]1a4 MH)KEHEPHOT'O XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIHUIIOB ACUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX ITPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

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

CO3/IaHUE YCIOBUM JUISI PAa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU JIEATEIBLHOCTH;

pa3BuTHE MHTEpeca K cdepaM MNpodhecCHOHAIBHON AESATEILHOCTH, CBSI3aHHOM
¢ pU3HKOIA.



B cootBerctBuM ¢ TpeboBanusiMu ®I'OC COO yrinyOnEHHbBIN ypOBEHb W3YUYCHHS
yuebHoro npeameta «Pu3nka» Ha YPOBHE CpeHero oOuiero oopa3oBaHus BEIOUpACTCS
0Oy4arolUMUCs, TUIAHUPYIOIKUMU 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 kimacce —
170 gacos (5 yacoB B HeJIEIO).

[Ipensiaraemsliil B mporpamme 1o Gu3uke nepedeHb 1a00paTOPHbIX U MPAKTUYECKUX
paboT SABISETCA PEKOMEHA0OBAHHBIM, YUUTENb JIeTaeT BHIOOP NMPOBEICHUS J1a00paTOPHBIX
paloT U OMBITOB C YUETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEH 00yJarOImuXCsl.

B mnporpamMme mno ¢u3mke KaXIOro Kiacca IMpeasiaraeTcsi pe3epB BpPEMEHHU,
OTBOJIMMBIN Ha BapUATHMBHYIO YacTh MPOrPaMMBbl, COAEpKaHUE 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 — pyHIaMeHTalbHas HayKa o mpupoje. HaydHslit MeTo 1 MO3HAHUS U
METO/IbI UCCIEeIOBAaHUS (PU3NYECKUX SIBICHUH.

OKCnepuMEeHT W Teopusi B IIpoliecce No3HaHusA mpupoasl. HaOmronenue wu
IKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MmepeHuss (U3UYECKUX BEIMYMH (aHAJIOrOBbIE W ITU(POBBIC
U3MEpHUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHui GU3NYECKUX BETUUYHMH (aOCONMIOTHASI U OTHOCUTENbHAS).

MopenupoBanue (U3MYECKUX SBJICHUA M MPOLECCOB (MarepuaibHas TOYKA,
abCOMIIOTHO TBEPJIOE TEJO, UACANbHAS KUJIKOCTh, MICaJbHBIA ra3, TOUCUHBINA 3apsn).
['unore3a. ®U3NMYECKUI 3aKOH, TPAHULIBI €70 IPUMEHUMOCTH. PU3NYECKas TEOPUS.

Ponp u mecto ¢puzuku B (HOpMHUPOBAHMM COBPEMEHHON HAay4HOH KapTHHBI MUpA,
B IIPAKTUYECKOH AESATEIBHOCTH JIHOJEH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol, RPAKMUKYM

W3mepeHue cuiibl TOKa U HAMIPSKEHUSI B LIETIH [TOCTOSIHHOTO TOKA IIPU MTOMOIIU
aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX MPHUOOPOB.

3HaKOMCTBO ¢ LH(poBOoi nabopatopued no Qusuke. IIpumepsl u3MepeHHs
(bu3NYECKNX BETUYHH MTPHU MIOMOIIM KOMIIBIOTEPHBIX JATYNKOB.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe aAprmkeHrue. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBUKEHUS. CrcTeMa
OTCUETA.

[Ipsmast u oOpaTHast 3a71a4u MEXaHUKHU.

Pannyc-BekTop MaTepuasbHONM TOUKH, €r0 MTPOCKIIUA HA OCU CUCTEMbI KOOPUHAT.
Tpaekropusi.

[Tepemernienue, CKOpPOCTh (CPEHSST CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE
MaTepUaibHOW TOYKM, HX MPOCKUMH HA OCH CHUCTeMbl KoopauHaT. CloxeHue
MIEPEMELICHUM U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOPEHHOE NPSMOJIMHENHOE [IBH)KEHUE. 3aBHCUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHUS M MYTH MaTepUaJIbHOW TOYKH OT BPEMEHU U HX
rpaduku.

CBobOomHOe majeHUe. YCKOpeHHE CBOOOJHOrO mnajeHus. JIBWoKeHHe Tea,
OpOIIEHHOTO IO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS
MaTepUaibHOM TOYKHU OT BPEMEHU U UX Tpaduku.

KpuBonuueinnoe nBuxeHue. JI[BHKEHHE MATEPUAIBHOM TOYKHU 110 OKPYKHOCTH.
VYrnoBas u nuHelHas ckopocTh. [lepuos u yactota oopamenus. [leHTpocTpemMuTenbHoe
(HOpMaJIbHOE), KacaTelbHOE (TAHTECHIMAIBHOE) M TMOJHOE YCKOPEHHWE MaTepUalIbHOU
TOYKH.



TexHuyeckue ycTpoucTBa U TEXHOJIOIMYECKUE MPOLECCHI: CIIMIAOMETP, JABUKECHUE
CHaps/I0B, LICTIHBIE, IIeCTepEHYATHIE U PEeMEHHBIE MTepeiadi, CKOPOCTHBIC JTU(THI.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrniocoObI Kccie1oBaHus JBUKCHU.

NnmrocTpanuus npeaenbHoro nepexo1a i U3MEpEHNEe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne JnBwkeHUs Tena, OpOIIEHHOTO II0JT VyIJOM K TOPU30HTY
Y TOPU30HTAJIBHO.

Hanpagiienue ckopocTu npu IBUKEHUH 11O OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe myTeil, TPAGKTOpPUN, CKOPOCTEN NBHXKEHUSI OJHOrO M TOrO K€ Tema
B Pa3HbIX CUCTEMAX OTCYETA.

Vuenuuecxuii sxcnepumenm, 1abopamopisie pabomol, NPAKMUKYM

N3yyeHne HEPAaBHOMEPHOIO JBUKECHHUS C UEJIbK) OINPEACICHUS MIHOBEHHOU
CKOpPOCTH.

N3mepenune yckopeHus Opu  MNPSIMOJUHEMHOM PABHOYCKOPEHHOM JIBUKCHUU
10 HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPH pAaBHOYCKOPEHHOM JIBHKECHUU.

N3mepenne yckopeHus CBOOOTHOTO MajcHUA (PEKOMEHJIOBAHO HCIIOJIb30BaHUE
1 dpoBoit TabopaTropun).

N3ydenune nBMOKEHUS Teina, OPOIICHHOTO TOpU30HTANbHO. 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

IlepBbiii  3akoH Hprotona. HuepuumaneHble cucrembl orcué€ra. [IpuHiumn
oTHocutenbHOCTH ['ammies. HeuwHepuuanbHble cHcTeMbl OTcu€ra (OIpeneseHHe,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cuil.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUYKHU.

Tpernii 3ak0H Hpr0TOHA 117151 MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHA. DKBHBAJICHTHOCTh IPABUTALMOHHOW W WHEPTHOU
MAacCCBI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MajgeHUs OT BBICOTHI
HaJ] TOBEPXHOCTHIO TUIAHETHI U OT reorpauyeckor upoThl. JBuKeHUE HEOECHBIX TEl
Y UX CIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocMuueckasi CKOpOCTb.



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

Cuna tpenus. Cyxoe tpenue. Cuna TPEHHS] CKOJBXEHUS U CUJia TPEHHS MOKOS.
Koaddunuent tpernst. Cuna conpoTUBICHUS MPU TBUKEHUH TEJIa B )KUIKOCTH WM Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JIBUKCHHUSI.

Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.

TexHuueckne ycTpoHCTBa U TEXHOJIOTUYECKUE TPOLECCHI: MOIIUITHUKH, IBH)KEHUE
UCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenue MBMOKCHUS TET B MHEPITUAIBHBIX M HEMHEPIUAIBHBIX CHCTEMax
OTCUETA.

[IpuHIIUIT OTHOCUTEIBHOCTH.

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

CpaBHEeHUE paBHOJCUCTBYIONICH MPHUIOKEHHBIX K TEJIy CUJI C TIPOM3BEICHUEM
MacCChI Te€Jla Ha €r0 YCKOPEHUE B UHEPIIUAJIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHUJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICHUCTBUS TEI.

N3mepenne macc 1o B3auMoOICHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM MoabEME U aJCHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKCHMUS.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomsi, RPAKMUKyMm

N3mepenne paBHOACHCTBYIOIIEH CUJT MPU JBMXKEHUM OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka runoTe3sbl 0 HE3ABUCUMOCTH BPEMEHH ABMKEHUSI OpyCcKa MO0 HAKJIOHHOU
IUIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MacCCHI.

HccnenoBanue 3aBUCHUMOCTH  CUJI  YNPYTOCTH, BO3HUKAKOUIMX B IMPYXHUHE
U PE3UHOBOM 00pasIle, oT ux aedopMarium.

N3yuyeHune NBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUN
OJI0K.

N3mepenne koddduiiieHTa TpeHHs MO BEIUYUHE YIJIOBOro KoddduimeHTa
3aBuCHMOCTH Frp(N).

HccnenoBanue nBM»KeHUs: Opycka MO HAKJIOHHOM MIIOCKOCTH € IEPEMEHHBIM
KO3 PUILIMEHTOM TpEHUSI.

N3yueHune ABMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena

AbcomotHo TBEpHoe Teno. [locTynarenbHOe U BpalaTebHOE IBUKEHHE TBEPAOTO
Tena. MOMEHT CHJIbl OTHOCUTENBHO oOcu BpamieHus. [limedo cuibl. CrnoxkeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsxectu Tena.

YcnoBus paBHOBECHUS TBEPIOIO TENA.
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YcroitunBoe, HeyCTOMUMBOE, 0€3pa3InIHOE PaBHOBECHE.
TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE  IPOLECCHI:  KPOHUITEHH,
CTPOUTENIbHBIM KpPaH, PEIIETYATHIE KOHCTPYKLHUH.

Jlemoncmpayuu
VY ci10BUsI paBHOBECHS.
Bunsl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomsi, RPAKMUKyM
HccenenoBanue yciaoBU paBHOBECHS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPAILCHUS.
KoncTpyrnpoBanne KpOHIITEWHOB U PACUYET CHII YIIPYTOCTH.
N3ydenune ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAb ONIOPBHI.

Tema 4. 3akoHbl coXpaneHus 6 MEXAHUK

NmMnynec MaTepraibHOM TOYKH, CUCTEMBI MaTepUalIbHBIX To4yeK. L{eHTp 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 COXxpaHEHUM MOMEHTA
MMITYJIbCA B IECHTPAJIBHBIX ITOJISX.

PaGota cunel Ha MajJoM M Ha KOHEYHOM MepeMelleHud. ['padpuyeckoe
IIPEICTABICHUE PAOOTHI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunetndeckass »Heprus MarepuaibHOM TO4ykd. Teopema 00 W3MEHEHUHU
KUHETUYECKOW SHEPTUU MAaTEPUAIIBHON TOUKH.

[loTeHnnanbHple W HENMOTEHUMANbHbIE Cuibl. [loTeHIManbHas  dHEprus.
[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 KocMUYeCcKasi CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyuM U1 HACaTbHOM JKUJIKOCTH KaK CIEACTBHE 3aKOHa
COXPaHEHMS] MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu
3aKOH COXpaHEHHUsI UMITYJIbCA.
PeakTuBHOE ABUKEHUE.
HN3mepenune MOIHOCTH CUJIBI.
N3MeHeHue 3Hepruu Teja Ipu COBEPIICHUN pabOTHI.
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B3anmuble npeBpallieHusi KWHETUYECKOW U MMOTEHIMAIBHON YHEPTUM TPU JEUCTBUU
Ha TEJIO CHJIBI TSHKECTU U CUJIbI YIIPYTOCTH.
CoxpaHeHue SHEpPruM Npu CBOOOTHOM MaJICHUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM

N3mepenne nmnyiibea Tenna o TOpMO3HOMY ITYTH.

H3mepenue CUitbl TATH, CKOPOCTH MOJIETH AIEKTPOMOOMIISI M MOIITHOCTH CHJTBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccenenoBanue coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEUCTBHH.

N3MepeHne KHHETUYECKON SHEPTUU TeJla [0 TOPMO3HOMY Iy TH.

CpaBHEeHME U3MEHEHUS MOTEHIMAILHON SHEPTUU MPYKUHBI C paOOTOM CHIIbI
TPEHUS.

Onpenenenue pabOThI CUITbI TPEHUS IIPU ABM>KEHHUH TeJla 110 HAKJIIOHHOM 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 MOJIEKYT
(aromoB). KonnuectBo BemecTna. [locrosinaast ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl €€ wusmepenus. Illkana
temriepatyp Llenscusi.

Mopnenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUM: YaCTULbI rasa
JIBHXKYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

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

CBsi3p MEXIy JNABICHUEM M CPEIHEW KMHETHYECKOM JHEPTHUEW MOCTYyNATEIbHOIO
TEIJIOBOTO JIBHXKEHHSI MOJIEKYJ MJI€aJbHOTO Ta3a (OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-
KMHETHYECKOW TEOPUH HJI€aTIbHOTO Iasa).

CBsi3bp  a0COJIIOTHOM TeMMepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMbI CO CpeaHei
KMHETUYECKOW dHEPTUEN MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

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

Jlemoncmpayuu
Mopenu 1BUKEHUS YaCTHUIl BEILIECTRA.
Monens OpOyHOBCKOTO JTBUKECHHUS.
Buneoponuk ¢ 3anucbio peagbHOro OpOyHOBCKOIO JIBUYKEHUS.
Hubdy3ust KUIKOCTEH.
Mopaens onbiTa lTepHa.
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[IpuTsikeHue MOJIeKyI.
Mopenu KPUCTaJUIMYECKUX PEIETOK.
Habmoienue u uccieaoBanre U30mpo1eccoB.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKYM

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

N3ydenne wu3oTepMuUUecKoro rmporecca (PEeKOMEHJIOBAaHO  HCIIOJIb30BaHUE
1ndpoBoii 1abopaTopun).

N3ydeHne n30XopHOTO Mpoliecca.

N3yuenune nzobapHoro mpoiecca.

ITIpoBepka ypaBHEHHUS COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunl

Tepmomunamuueckas  (T[])  cucrtema. 3ananue BHEIIIHUX YCIIOBUM
JUIS. TEPMOAMHAMHAYECKON CUCTEMBbl. BHenHMe n BHyTpeHHUE napaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CpeJHUE 3HAUYCHUS BEJIMYMH, OMUCHIBAIOIMIMX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauamo  TepMOJUMHAMHKHU. Camonpou3BOJbHAs ~ pENaKcalus
TEPMOJIMHAMHYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenps uaeanpbHOTO ra3a B TEPMOJAMHAMUKE — CUCTEMa YpPaBHEHHUI: ypaBHEHHE
MenneneeBa—KnanelipoHa © BBIpOKEHHE JUIsI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
MPUMEHUMOCTH 3TON MOJENU: HU3Kasl KOHIEHTPAlUs YacTHULl, BBICOKHE TEMIIEPATYPHI.
BripakeHue 1711 BHYTPEHHEN SHEPTrUU OJJHOATOMHOTO U€aJIbHOIO ra3a.

KBa3zucratnueckue u HECTaATUYECKUE MPOLIECCHI.

OnemeHTapHasi paboTra B TepMOAMHAMHKE. Bbprumcienwe paboTsl Mo Tpaduxy
npoiiecca Ha pV-nuarpamme.

Temnonepenaya kak ciocod U3MEHEHHsI BHYTPEHHEH SHEPTUH TEPMOIMHAMUYECKON
cUCTEMBI 0e3 coBepleHus padoThl. KOHBEKIUS, TEMIONPOBOJHOCTh, U3TyYEHUE.

KonunuectBo Temnotel. Tenno€MKocTh Tena. Y iebHas U MOJIsIpHas TEIUIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHash TerioTa CropaHus ToOIuIMBa. Pacuér
KOJIMYECTBA TEIUIOTHI NpH Terionepenaye. [loustue o0 aguabaTHOM Mpoliecce.

IlepBblii 3aKOH TepMOAMHAMUKHA. BHyTpeHHss sHeprus. KoinuecTBo TEIIOTHI U
paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOJNHAMUYECKON CUCTEMBI.

BTopoli 3akoH TepMOJIMHAMUKH JJIsi pPAaBHOBECHBIX IMPOIIECCOB: 4Yepe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOIAMHAMUYECKONM CHCTEMbl MPOXOIUT €IMHCTBEHHAs
annabara. AGCOJIFOTHAs TeMIIepaTypa.

BTopo#i 3akoH TepMOIMHAMHKHU JisI HEPABHOBECHBIX MPOLECCOB: HEBO3MOMXHO
nepesaTh TEIIOTY OT OoJiee XOJIOJHOIO Tejla K 0ojiee HarperoMy 0e3 KOMIIeHCAIluu
(Knay3muyc). HeobpatuMocTs pUpOIHBIX TTPOIIECCOB.

[Tpunuune! nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII/. Huxn Kapno.
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DKOJIOTUYECKUE ACHEKTHl MCIOJIB30BAHUS TEIUIOBBIX JABUrareneil. TerioBoe
3arpsi3HEHHE OKPYIKAIOIIEH Cpe/Ibl.

TexHuueckue YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL:  XOJOAUIbHHUK,
KOHJUIMOHEDP, TU3EIbHBIA U KapOIOPATOPHBINA ABUTATENN, HApOBast TypOUHA, MOJTyYEHUE
CBEPXHU3KUX TEMIEPATYp, YTUIM3ALUSA «TEIUIOBBIX» OTXOIOB C HCIOJIb30BaHUEM
TEIJIOBOTO HAcoCa, yTUIN3alusd OMOOPraHWYeCKOro TOIIMBA JJIsl BBIPAOOTKHU
«TETTOBOI» U 3JIEKTPO3HEPTUU.

Jlemoncmpayuu
N3menenue temneparypsl pu aaAnadaTuuecKoM pacIlIupeHuu.
Bo3ngymHoe orauso.
CpaBHeHUE yACNbHBIX TEMIOEMKOCTEH BEILIECTB.
CnocoObl U13MEHEHUsI BHYTPEHHEN YHEPTUH.
HccnenoBanue agnadaTHOrO mpoliecca.
KomnsroTepHbie MOJIEH TETUIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsl, NPaKMuKyMm

N3mepenne yaenpHON TEMTOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBAHMS BEILIECTBA.

HccnenoBanue aquabaTHOro npouecca.

N3ydyeHnne  B3aUMOCBSI3M  DHEPrUM  MEXMOJEKYISIPHOTO  B3aUMOJECHCTBHUS
Y TEMIIEPATYPhI KUTICHUS KUJTKOCTEH.

Tema 3. Aecpezammnvie cocmoanusa eeutecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHjeHcarus. McnapeHue u kumneHue. YjenbHas TeIioTa
napooOpa3oBaHusl.

HacplmieHHble M1 HEHAaCBIIEHHBIE NTapbl. KauecTBEHHas 3aBUCUMOCTD INIOTHOCTH U
JaBJICHUS HACBHIIIEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa
HACBIIIEHHOT 0 NIapa. 3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT JABJIEHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
KpuctayuioB. IlnaBnenne W Kpucrajumzauus. YaelbHas TEIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanuu tBEporo tena. Pactsokenwe u cxkarue. Cnpur. Monyns FOnra.
[Ipenen ynpyrux aegopmManui.

TermoBoe pacmupeHue >KUAKOCTEH M TBEPABIX Tel, O00bEMHOE W JIMHEWHOE
pacuimpeHre. AHrapMOHHM3M TEIUIOBBIX KOJeOaHWH YacTHIl BElIeCTBAa KaK MpUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pazoBbIX Nepexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Kod(p(UUHUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanunnspueie siBneHus. [laBneHue MojJ HCKPUBIEHHOW MOBEPXHOCTBIO >KUJKOCTH.
®opmyna Jlamaca.
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TexHuueckue YCTPOﬁCTBa 1 TCXHOJIOTHUYCCKUEC IMPOLUCCChI: ) KUAKUC KpPUCTAJIILL,
COBPCMCHHBIC MaTCPpHAJIbI.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CBoiicTBa HACHITIICHHBIX MAPOB.
Kunenue. Kunenue npy noHM>XKEHHOM JaBICHHUH.
N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OnBITHl C MBUTBHBIMU TUIEHKAMU.
CmaumnBaHue.
Kanunnsipasie siBeHus.
Mojenu HEeHbIOTOHOBCKOM JKHMJIKOCTH.
CnocoObl U3MEPEHUS BIAXKHOCTH.
HccnenoBanue HarpeBaHus M IUIABJICHUS KPUCTAUTMYECKOTO BEIIECTBA.
Bunbl nedopmarniuii.
Habnronenue mansix aedopmanui.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPAKMUKYM

N3yueHune 3aKOHOMEPHOCTEN NCTIAPEHUS JKUIKOCTEN.

N3mepenne yaeapHON TEMIOTHI IIJIaBICHUS JIB/A.

N3yueHue CBOMCTB HACBIILIEHHBIX IAPOB.

N3mepenne aOCONIOTHOM BIAXHOCTM BO3JyXa M OIEHKA MacChl IapoB
B ITIOMEIICHUH.

N3mepenune korpduiireHTa moOBEpXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOnra.

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

Pa3znen 4. DiiekTpoAuHAMUKA
Tema 1. Inekmpuueckoe none

OnekTpu3anuss Tel W €€ NposBICHUs. OJEKTpUYeCKHil 3apsan. JlBa Buaa
ANEKTPUYECKUX  3apsaoB.  [IpOBOJHMKHM,  JTUANEKTPUKA UM TOJYHPOBOJHUKH.
DJIeMEHTAPHBIN JIEKTPUYECKUAN 3apsij. 3aKOH COXPAHEHHUSI DJIEKTPUUECKOTO 3apsaa.

BzaumopeiictBue 3apsaoB. Touyeunsie 3apsansl. 3akoH Kynona.

Onexrpuyeckoe nojue. Ero geiicTBrue Ha 3JEKTPUUIECKUE 3apAIbI.

Hanpsix€anocTs snexrpudeckoro mois. [Ipoousrit 3apsia. JInanm HanpsKEHHOCTH
ANEeKTpUUecKoro noisi. OAHOPOIHOE AIIEKTPUUYECKOE TOJIE.

[ToTeHIMaNbHOCTh  3NEKTPOCTATUYECKOrO0  MOJiA.  Pa3HOCTh  MOTEHIMAJIOB
u HanpspkeHue. [loTeHnmanbHas >SHeEprus 3apsAja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkrpocratudeckoro mnojsi. CBs3b HANPSHXKEHHOCTH TOJIE U PA3HOCTH
NOTEHIMAIOB  JUI  3JEKTPOCTAaTHYECKOro rmosst (Kak  OJHOPOJHOTO, TakK |
HEOTHOPOJTHOTO).

[IpuHIMI Cyneprno3uiuy ANEKTPUUECKUX TOJIEH.
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ITone Ttoueunoro 3apsima. Ilonme paBHOMepHO 3apsikeHHOM cdepol. [lore
pPaBHOMEpPHO 3apspDKeHHOro 1o oO0béMy 1mapa. I[lone paBHOMepHO 3apsHKEHHOU
OCCKOHEUHOM IUIOCKOCTH. KapTuHBl JUHUNM HAOpsHKEHHOCTH OTUX TOJeH U
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKH B DJIEKTPOCTATUYECKOM TIOJIE. Y CIOBUE PABHOBECHS 3aPAIOB.

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

KongeHncatop. OneKkTpo€MKOCTh KOHJIEHCATOPA. JIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOe coenvHEHUE KOHAEHCATOpoB. llocnenoBaTenbHOE COEIMHEHME
KOH/JICHCATOPOB.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

JIBMKEeHME 3apsHKEHHOW YaCTULIBI B OHOPOJHOM AJIEKTPUYECKOM IIOJIE.

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

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IIACTHH.

Mopgaensb anekTpocratuyeckoro reneparopa (Bau ge ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN IUIACTHH,
PACCTOSIHUSL MEXy HUMH U TUDJIEKTPUUECKON ITPOHULIAEMOCTH.

DHeprus dAEKTPUIECKOTO NOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsziKka U pa3psiiKka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMUKYM

OrieHKa CUJI B3aUMOICUCTBUS 3apSIAKEHHBIX TEJL.

HaOnronenue nmpeBpalnieHus YHEPTUun 3apsHKEHHOT0 KOHJIGHCATOpa B DHEPTUIO
W3JIyYEHUs CBETOANO/A.

N3ydenune nporekanus TOKa B LIETH, COJEpKaIIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HAMPSHKEHUS ) TIPU TTOCIIEI0BATEIbHOM
COCIMHEHUU KOHICHCATOPOB.

Uccnenosanue paspsia KOHAEHCATOPA YE€PE3 PEIUCTOP.

Tema 2. Ilocmoaunbtii In1eKmpuiecKuil mokK
Cuna toka. [TocTOsIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. MICTOUHMKH TOKA.
Hanpsxenune U u DJ1C &.
3akoH OMa 1 y4acTKa LEeMH.
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DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh COMNPOTHUBIICHUS OJHOPOIHOTO
MPOBOJAHUKA OT €ro JUIMHbI W IUIOHNIAAW I[IONEPEYHOTO CEYEHUA. Y AENIbHOE
CONPOTHUBJICHUE BEILIECTBA.

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

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenia.

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

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

KonnencaTop B ienu mNoCTOSHHOTO TOKA.

TexHnyeckue ycTporucTBa U TEXHOJIOTUYECKHUE MTPOLECCHL: aMIIEPMETP, BOJIBTMETD,
peocTar, CYETYUK DIICKTPUUECKON IHEPTIUH.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HalpsKEHMSL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAINPSDKEHUS JJIA PE3UCTOPA, JIAMIIBI
HAKAJIMBAHMS U CBETOIHOA.

3aBUCUMOCTb COIPOTHUBIICHHUS [IWIMHIPUYECKUX IPOBOIHUKOB OT JUTMHBI, IUIOIIAIN
MONEPEYHOr0 CEYCHHS U MaTepurara.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSHKCHUM.

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

Crioco6bl coeTMHEeHUs NCTOYHUKOB Toka, DJ[C Oarapeii.

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

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKym

HccnenoBanne CMEMaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne ynenbHOro COnpoTUBIIEHUS IPOBOJHUKOB.

Hccnenoanne 3aBUCUMMOCTH CUJIBI TOKA OT HAIIPSKEHUS IS JIaMITbl HAKAJIMBAHUA.

VYBennueHue npenaesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanune 3aBucuMoctd OJIC raJbBaHUYECKOTO 3JIEMEHTa OT BpPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3HOCTH MMOTEHIMATIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI
TOKa B LEIIH.

HccnenoBanue 3aBUCMMOCTH TTOJIE3HOM MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 pazuunwlx cpeoax

DIIEKTpUYECKAS TPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. DJIEKTPOHHAS IPOBOJIUMOCTD
TBEPIBIX METAUIOB. 3aBUCHUMOCTb COMNPOTUBIICHUS METAJUIOB OT TEMIIEPATYphI.
CBepXIIPOBOAUMOCT.
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OnexTpuueckuid  TOK B Bakyyme. CBoOMcCTBa  JJEKTPOHHBIX  ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs M IPUMECHAS! TIPOBOAUMOCTH MOTYIIPOBOJIHUKOB.
CaoiictBa p—n-nepexoaa. [loaynpoBoiHUKOBBIE TPHUOOPBI.

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

OnexTpudyeckuid TOK B razax. CaMOCTOATENBHBIA U HECAMOCTOSITEIIBHBINA Pa3psil.
PaznuyHble TUITBI caMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHruecKue yCTpONCTBAa U MPAKTUYECKOE NPUMEHEHHUE: ra30pa3psaHbIE JIAMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPHOOPHI: TUOJN, TPaH3UCTOP,
¢doTtoanos, CBETOAMO[, TajJbBaHUKA, papUHUPOBAHUE MEAM, BBIIUIABKA ATIOMUHUS,
AIIEKTPOHHAs MUKPOCKOIIHSL.

Jlemoncmpayuu
3aBUCHUMOCTB CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB DJIEKTPOIIUTOB.
3akoHbl 3nekTposn3a Dapajnes.
NckpoBoit pa3psa v MPOBOAUMOCTB BO3AYXa.
CpaBHeHrE TPOBOAMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.
OnHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaKMuKyMm
Hab6nronenue snexrposnusa.
N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.
Hccnenoanue 3aBUCUMOCTH COMPOTUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH THOJIA.

Du3uYeCKUl NPAKTHKYM

CnocoObl u3MepeHus: (PU3NUECKUX BEJIWYUH C HCMOJb30BAHUEM aHAJOTOBBIX U
U(MPOBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE M OTHOCHUTENIbHBIE TOTPEIIHOCTH HM3MEPEHUN (PU3NYECKUX BEIHYMUH.
OueHka rpaHull MOTrPEIIHOCTEM.

[IpoBeneHNe KOCBEHHBIX M3MEPEHHM, MCCIEAOBAHUI 3aBUCUMOCTEN (DU3UYECKUX
BEJIMYMH, MPOBEpKA TMPEUIOKEHHBIX THUNoTe3 (BBIOOp U3 paboT, OMUCAHHBIX
B TEMaTUYECKHX paslielax «YUYEeHUYECKUU DOKCIEPUMEHT, JTabopaTopHbIe pPabOThI,
MPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H

N3yuenune kypca (usukn yrimyonéaHoro ypoBHss B 10 kjacce OCYIIECTBISETCS
C Y4ETOM COJZIepIKaTeIbHBIX MEKITPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH,
XUMUH, TeorpaGuu ¥ TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO0008 HAYUHO20
no3nanua: SBICHUC, HAYYHBIN (PakT, rumoTes3a, pusndeckas BEIMYMHA, 3aKOH, TCOPHS,
HaOMO/IEeHNE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJAEIb, H3MEPEHHEe, TMOTPEUTHOCTH
WU3MEPEHUN, U3MEpPUTEIbHBIE TPUOOPHI, ITUGpOBast 1adopaTopusl.
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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 TOXKIECTBO. BekTopel M ux
IIPOEKLIMM HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

buonozua: Mexanudeckoe JBWKEHUE B JKUBOM mpupoze, auddysus, ocmoc,
TEMJI0OO0OMEH J>KHUBBIX OpPraHMW3MOB, TEIUIOBOE 3arps3HEHUE OKpYyKarouehd cpessbl,
yTHIM3alUs  OMOOPraHMYECKOro  TOIUIMBAa  JUIsl  BBIPAOOTKM  «TEIUIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE W KaNWUISPHBIE SIBICHUS B IMPUPOJE,
AIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHHE BEUIECTBA, CTPOECHHWE AaTOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHAS MAacCa, OJIy4YEHUE HAHOMATEPUAJIOB, TENJIOBBIE CBOMCTBA TBEPBIX
TEJ, )KUIAKOCTEW M Tra3oB, XKUAKAE KPUCTAJUIbI, AJEKTPUYECKUE CBOWCTBA METAJLIOB,
ANEKTPOJIUTHUYECKAs JUCCOLMALINS, TAIbBAHUKA, JIEKTPOHHAS MUKPOCKOIHSI.

T'eozpaghus: BnaxxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3zoBaHUE JIBHKEHHUH C HCIOJIb30BAHHMEM MEXAHU3MOB, YUYET
CYXOr0 M JKHJKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMHU (KPOHILUTEHH,
penieTyaTble KOHCTPYKIIMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXAHUKHU B TEXHHUKE
(rupockomn, BOJOMET U JAPYTUe), ABUTATENIb BHYTPEHHErO CropaHus, napoBas TypOuHa,
OBITOBOM  XOJIONWJIBHUK, KOHJIUIMOHEpP, TEXHOJOTUU TMOJYYEHUS COBPEMEHHBIX
MaTE€pUAJIOB, B TOM YHUCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs
3aIllMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, ra30pa3psaHbIe 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. [IpMHOMIT Cyneprno3uuyMu MarHUTHBIX IMOJIEH.
JIMHMM MarHUTHOW WHIYKIIHH.

MaruutHoe moJie MPOBOJHHMKA C TOKOM (TIPSIMOTO TPOBOJHMKA, KaTYIIKU
Y KpyroBoro Butka). OneIT Dpcrena.

Cuna AMmnepa, €€ HarpaBiI€HUE U MOYJIb.

Cuna JlopeHna, e€ HampaBiieHHE W MOAYJb. [[BH>KEHME 3apsKEHHOW YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM noJjie. Pabota cumsl Jlopenia.

MaruauTHoe 110J1€ B BeriecTBe. @eppoMarHeTUky, napa- U J1MaMarHeTUKH.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTUYECKHE TIPOILECChl: MPUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOJABUTATEIH
Axo6u, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nuHMI MHAYKIIMM MarHUTHOTO TOJISI MOJIOCOBOTO M MOJKOBOOOPA3HOTO
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 AJIEKTPOJIATA.

HaOmronenue nBuKeHUs MydKa 3JEKTPOHOB B MArHUTHOM ITOJI€.

[TpuHIMIO EHCTBUS JICKTPOU3MEPUTEIIBHOTO MPHUOOpPa MarHUTORIEKTPUIECKOM
CHCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomol, NPAKMUKYM
HccnenoBanrue MaruiuTHOTO ITOJIST ITOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBONCTB (peppOMArHETHKOB.
HccnenoBanue neiicTBUSA NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
N3mepenue cuiibl Amiepa.
N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpPA OT CUJIBI TOKA.
Onpenenenne MarHUTHOM MHAYKIAA HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. Inekmpomacnumnas UHOYKUUA

SIBneHHE 3IIEKTPOMArHUTHOM MHAYKUIHH. [IOTOK BEKTOpa MarHUTHOW WHIYKIIHH.
OJC wHaykuuu. 3akoH »ieKkTpoMarHuTHoM wuHAaykunn @apanes. Buxpepoe
anekTpuyeckoe nojue. Toxkn Dyko.

O/1C nHIyKIHH B IPOBOJHUKE, IBHXKYLIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B IIEMU MOCTOSIHHOTO TOKa. SIBiieHHE
camonHAyKuuu. JIC caMOMHIYKIIWH.

DHeprusi MarHUTHOTO NOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIUOHHAS IEYb,
COJICHOHW/I, 3aIlIMTa OT AJIEKTPU3ALMN TEJ IPU ABUKEHUHA B MArHUTHOM T10JI€ 3E€MJIN.

Jlemoncmpayuu

Habmronenue siBjeHUs 3J€KTPOMarHUTHOW WHTYKITHH.

Nccnenosanne 3aBucumoctd I/1C MHAYKIMY OT CKOPOCTH N3MEHEHHSI MAarHUTHOTO
IIOTOKA.

IIpaBuio Jlenna.

[Tagenne MmarauTa B alFOMUHUEBON (METHOMN) TpyOe.

SIBneHne caMOMHAYKIMU.

Hccnenoanue 3aBucumocty D/]C caMOMHIYKIMU OT CKOPOCTH MU3MEHEHUS CUJIbI
TOKA B IIEMU.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol, NPaKmuKym
WccnenoBanue siBICHUS JIEKTPOMArHUTHOM WHTYKIIWH.
Onpenenenre UHAYKIIMA BUXPEBOTO MArHUTHOTO TTOJIS.
UccnenoBanue siBIeHUs] CAMOUHTYKIIUH.

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

KomebarensHas cuctema. CBOOOIHBIC KOJICOAHHS.

'apmonnueckue konebanus. Kunemarnyeckoe W JAMHAMUYECKOE OMHCAHUE.
DHepreTuyeckoe ONUCaHUE (3aKOH COXpPAaHCHHS MEXaHMYECKOW »sHepruu). BwiBon
JTUHAMHYECKOT'0 OMHCAaHUS TapMOHMYECKUX KOJICOAHWMH M3 HMX DHEPreTHUYECKOTO H
KHHEMATHUYECKOI'0 OIMMCaHUs.

Ammmntyaa u  (aza konebanuii. CBsA3b aMIUTUTYIbl KOJEOAHUNW HCXOIHOU
BEJINYMHBI C aMIUTUTyAaMH1 KOJICOaHHM €€ CKOPOCTH U YCKOPEHUS.

Ileppuonq wm wyactora kosieOanmii. Ilepwonm Manmbix CBOOOIHBIX —KOJICOAHUI
MaTeMaTH4ecKoro MasiTHuka. [leproa cBOOOMHBIX KoJIeOaHUH TPy KUHHOTO MasiTHUKA.

[Tonarue o 3aryxarmomnmx KoJjieOaHusX. BbeIHYXaeHHBIE KojieOaHus. Pe3oHanc.
PesonancHass kpuBas. BiwmsHue 3aryxaHWss Ha BHJI PE30HAHCHOM  KPHBOW.
ABTOKOJICOaHNS.

TexHuueckre yCTPOMCTBA M TEXHOJIOTUYECKHE IMPOLECChl: METPOHOM, 4YACHI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu

3anuch Koe0aTeIbHOrO IBHKEHHUS.

HaGnroenne HE3aBUCUMOCTH Mepuoja MajblX KOJeOaHWl Tpy3a Ha HUTH
OT aMIUIUTY/IbI.

UccnenoBanue 3aryxaromux KojeOaHU U 3aBUCUMOCTH TIeproa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

HccnenoBanue kosiebaHui rpy3a Ha MAaCCUBHOM MPYKUHE C LETbI0 (DOPMUPOBAHUS
MpeCTaBICHUM 00 UaeaTbHONU MOJIETU IPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTHUH MPHU KOJICOAHUAX Tpy3a Ha TIPYKUHE.

HccnenoBanue BRIHYKACHHBIX KOJIEOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPaAKMUKyM
N3mepenue neproia CBOOOHBIX KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3yuyenune 3aKOHOB JBMKEHUS TeJa B X0/1€ KOJIEOaHU Ha YyIIPYroM MoJIBece.
N3yyeHne nBUKEHUS HUTSIHOTO MAsITHUKA.
[IpeoOpazoBanue FSHEPTUN B IPYKUHHOM MasiTHUKE.
Uccnenoanue yObIBaHUSI aMIUTUTYIBI 3aTYXAIOIINX KOJICOaHUIA.
UccnenoBanue BoIHYXICHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznummnuole Koaedanus

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC 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 KOJICOATEIIbHOM KOHTYpE.

3aryxaroniue 3JIeKTpOMarHuTHBIC KojicOanus. BeIHYKICHHBIC 3JICKTPOMarHUTHBIC
KoJieOaHwmsl.
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[TepemeHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMIUIUTY/THOE U JIEUCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIPSKEHUS MIPHU pa3InuHON hopMe 3aBUCUMOCTU MTEPEMEHHOTO
TOKa OT BPEMEHH.

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

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

DKOJIOTHUECKHE PUCKHM TpH  MPOU3BOJACTBE  3JieKTpo3Heprun. Kynbrypa
WCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOUCTBa U TEXHOJIOTHYECKHE MPOLECCHL: JIEKTPUIECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TMHUU AJIEKTpoInepeaay.

Jlemoncmpayuu

CB0OOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OciorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTOp HE3aTyXaOIIUX 3IEKTPOMArHUTHBIX KOJICOaHUH.

Mopeib 31€eKTpOMAarHuTHOTO TE€HEPaTOpA.

BbiHyXIeHHBIE CHHYCOUJAIbHBIE KOJICOAHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJEHCATOP B €M MEPEMEHHOIO TOKA.

Pe3onanc mpu  moCIE€IOBaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTyLIKU
WHIYKTUBHOCTH U KOHAEHCATOpa.

VYceTpoiicTBO ¥ MPpUHIIUIT IEUCTBUS TpaHchopMaTopa.

Mopeinb TUHUY AIEKTPOIEepEAaUH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMUKyMm

N3yuenue tpanchopmaropa.

HccnenoBanne MEpeMEHHOTO0 TOKa 4Yepe3 TOCIEIOBATENbHO COCTUHEHHBIC
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

Habmoienne 371eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazZHunmHble 60JIHbL

MexaHnndeckue BOJIHbI, YCIOBUA UX pacnpocTpaneHus. [lonepednsie u mpoaoJibHbIC
BOJIHBI. [lepro, cCKOpoCTh pacrpoCcTpaHEeHUs U ITTMHA BOJIHBI. CBOMCTBA MEXaHUYECKHUX
BOJIH: OTpaXeHue, mpeoMiieHue, nuTepdepeHns u gudpakiusi.

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

[IlymoBO€E 3arpsi3HEHNE OKPYIKAIOLIEN CPEIBI.

DONEeKTPOMAarHUTHBIE BOJHBL. YCJIOBUS H3JIyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmHas opueHTaIus BeKTOpoB £, B, v B 3JICKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3€KTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHUE, TOJISpU3aLIus,
uHTEpPEPEHIUS U AUPPAKIHSL.
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[IIkama »JIEKTPOMArHUTHBIX BOJH. lIpuUMEHEHHE SJIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TENEBUICHUS. Paquonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHHE: MY3BbIKAJIbHbBIC
UHCTPYMEHTHI, pajap, paAHONpUEMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-meus,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEAMIIVHE.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoCcTpaHEHHUE MOTEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomnieecst T€10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUII.

Hab6utoienue otpaskeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHunu u THPpakuu MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa ylIbTpa3ByKa U €r0 IPUMEHEHHUE.

HaGnronenue cBs3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M 4acCTOTOM
KoJe0aHUil.

HccenenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE,
noJisipu3anus, IMPppakuus, HHTepPepeHIus.

Oobnapy>xeHue HH(ppakpacHOro U yIbTpaduoIeTOBOrO U3TYyUEHH.

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

Tema 4. Onmuka

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

OtpaxkeHre cBeTa. 3aKOHbl OTpaxkeHHs cBera. llocTpoeHue wu300pakeHU
B TI0ckoM 3epkasie. Chepuyeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npenoMiieHns. OTHOCHUTEIIBHBIN NTOKA3aTeNb peaoMiIeHus. [1I0CTOSHCTBO YaCTOTHI CBETA
Y COOTHOLIEHNWE JUIMH BOJIH IPU IIEPEX0I€ MOHOXPOMATHUUECKOTO CBETA YEPE3 TPAHUILLY
paszeia IByX ONITUYECKUX CPEL.

Xon myueii B mpusMme. Jucnepcust ceeta. ClioxHbIM cocTaB 6enoro ceera. L{Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojl IOJHOIO BHYTPEHHETO
OTpaXKEHUS.

Cobuparoniye u paccerBaroliie auH3bl. ToHkas quH3a. DokycHoe paccTosiHuEe U
ONTHUYEeCKass CWJIa TOHKOM JUH3bl.  3aBUCUMOCTh  (DOKYCHOTO  pacCCTOSIHUSA
TOHKOW c(epruecKkoil JUH3BI OT €€ TeOMETPUHM M OTHOCHTENIBHOTO TI0Ka3aTess
MIPEJIOMIICHHS.

PopmyJiia TOHKOH JIMH3BL. Y BEJIMYEHNE, JaBAEMOE JIUH30MU.
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Xon Jy4da, TPOLIEAIIEr0 JWH3Y MOJA NPOU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontuyeckoi ocu. [loctpoenune n3o0paxeHuit TOUKHU U OTpe3Ka MPsIMOI B COOMpAroNuX U
paccenBaIIMX JUH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopel. Pazpemaromast crmocoOHOCTh. [7a3 kKak 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.

Hudpakaust csera. JudpakuuonHas peméTka. Y CIoBHE HAOMIOACHUS TIJIABHBIX
MaKCUMYMOB IpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

Ilonspusanus ceera.

TexHuyeckue ycTporuCTBa U TEXHOJOTHUUECKUE IIPOLECCHI: OYKH, JIYIIa, IIEPUCKOII,
¢doroanmnapaT, MHUKPOCKOI, MPOEKIHOHHBIA ammapar, MpPOCBETICHUE OITHKH,
BOJIOKOHHAsI ONITUKA, AU(PPaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue npeioMieHus CBETa.

HaOnronenue nojHOro BHyTpEHHET0 oTpaxkeHus. Mojieinb CBETOBO/IA.

HccnenoBanne xo/a CBETOBBIX MYYKOB Y€pe3 MIIOCKOIMAPATUICIbHYIO IUIACTUHY U
IpU3MYy.

Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOTIA.

HaGnronenue untepdepeHinm crera.

Habmronenue 1iBETOB TOHKUX TUIEHOK.

Habmtronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeETKY.

Habmronenue nudpakiiniOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

Hab6nronenue nomnsipuszaiuu cBera.

[IpuMeHeHre TOIIPOUIOB TSI U3YyUEHUS MEXaHUICCKUX HAMPSHKEHU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomsi, RPAKMUKym

N3mepenue nokasaTesis MpeaoMIICHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUSL OT BEIIECTBA (HAa MpUMeEpe
KUJKUX JIUH3).

N3mepennie GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 TJIOCKOT0 3epKaja U JUH3bI.

[Tomyuenue n300pakxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6nronenue nudpakium, nurepdepeHny 1 nojaspu3aluy CBeTa.
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N3ydenue nosusipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU AUIIEKTPHUKA.

N3yuenne naTEpPEpEeHINN JIA3EPHOTO U3TyUYCHUS HA IBYX IIETAX.

HabGnronenue nucnepcum.

Hab6nronenue u uccienoanue 1uppakiiuoOHHOTO CIIEKTpA.

N3mepenne 1nvHbI CBETOBOW BOJIHBI.

[TonydyeHue crekTpa H3JIy4YeHHUS CBETOAMOAA MpPHU TOMOIIU TU(PAKIIMOHHOM
PEIIETKMU.

Pa3znen 6. OcHOBBI cHIENHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panuinbl NPUMEHUMOCTH KJIacCM4yeckoil MexaHuku. IlocTynmarsl cnennanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. IIpeoOpaszoBanus Jlopenma. YcioBue
NPUYUHHOCTUA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE BpPEMEHHU U
COKpAICHUE JIJTMHBI.

DHeprus 1 UMNYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSATUBUCTCKOW YACTULIBI. DHEPTUS TOKOS.

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

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPaKmMuKym
OmnpeneneHre UMITyJibCa M 3HEPTUU PEIATUBUCTCKUX 4YacThll (1o (ortorpadusam
TPEKOB 3aPSKEHHBIX YaCTUL B MArHUTHOM I10JI€E).

Pasznen 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 (ororddexra. YpaBHeHUE
Oitamreitna s potodddexra. «KpacHas rpanuiia» potodrddekra.

JlaBrieHue cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA Ha aOCOJIFOTHO MOTJIONIAONIYIO U
abCoOI0THO OoTpaxarolyro moBepxHocts). OnbiTel [1.H. JleGenena.

BonHoBble cBoiicTBa yactun. Bosnsl ne bpoins. JInuHa BonHbel ne bpoina u
pasMepsl 00JIACTH JIOKAJIM3AllUKM JIBIDKYIIEHCS dacTHIlbl. KopIycKyJspHO-BOJTHOBOM
nyanusMm. Jludpakius 21eKTPOHOB Ha KPUCTAIIIAX.

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

TexHuyeckre yCTpPOICTBA U  TEXHOJOTHMYECKHUE IMPOIECCHl:  CHEKTPOMETP,
dboTors1eMeHT, POTOIATUMK, TYHHEIIBHBIM MUKPOCKOII, COJIHEUHAs 0aTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHElTHETO GhoTodhdekTa.

UccnenoBanue 3aBUCUMOCTH CONIPOTUBJICHUS MOJTYTIPOBOAHUKOB
OT OCBENIEHHOCTH.
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CBeToauo.
Conneuynas Oatapes.

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

Tema 2. @usuxka amoma

OneITel MO HCCIAEAOBAaHUIO CTpoeHHs artoma. I[lmaHerapHas wmonens aroma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u mornomeHue (POTOHOB MpH MEpPEXoAe aroma
C OZJHOT'O YPOBHS SHEPIUU HA JPYTOH.

Buapl criektpoB. CIIeKTp ypOBHEH SHEPTUHU aTOMa BOJIOPOJA.

CroHTaHHOE U BBIHYKICHHOE U3TydYeHHE cBeTa. Jlazep.

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

Jlemoncmpayuu
Mopens onsita Pezepdopaa.
HaOmnronenue nuHeMvaTbix CIEKTPOB.
Y CTpOUCTBO M AEUCTBUE CUETUYNKA MOHU3UPYIOIINX YaCTHIL.
OrnpeneneHue JIMHBI BOJIHBI J1a3€PHOT0 W3ITYUYEHUS.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM

Habmronenue nuHeyaToro cnexkTpa.

HccnenoBanne crnekTpa pa3pekKEHHOr0 aTOMApHOIO BOJOpOAa W HU3MEpPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duzuxka amomnozo A0pa u 3J1eMEeHmMaAPHLIX YACMUY,

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

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacra.
['amMmma-uziyuenue.

3aKOH paJlMOaKTUBHOTrO pacmnanaa. PagroakTuBHbIE U30TONKI B pupojae. CBolcTBa
MOHHU3UPYIOIIETO M3JIydyeHUs. BiusHME paavOaKTUBHOCTH HA >KUBBIE OPraHU3MBL.
EctecTBenHbIil ¢hoH u3nyuenusd. [Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sizipe. Snepusie cuibl. Jlegekt Macchl spa.

SAnepubie peakiuu. Jlenenwe m cunte3 sjgep. SAnepubie peaktopbl. [IpoGrembr
YIPaBJISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJOTUYECKUE ACIEKThI Pa3BUTHUS SACPHOM
SHEPIETHUKH.

Metonbl perucrpamnuu u WCCIIEIOBAHUS AIEMEHTAPHBIX YacTHLI.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bapyuOHBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-ritooHHas MOJIENIb aIpOHOB.
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®duzuka 3a npeaenamu CranaapTHON Mojenu. TémHast MaTepusi U TEMHAs SHEPTHUSL.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSIEPHbIA peakTop, aToMHas OomMOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

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

Pa3nen 8. DjeMeHTHI ACTPOHOMMU U ACTPOPU3UKHU

Otanbl pa3BUTHSL acTpoHOMUHU. [IpukiiamHOE W MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (PU3HUKHU SISl OOBICHEHUS MMPUPOABI KOCMHUYECKUX
0O0BEKTOB.

MeTo1bl aCTpOHOMUYECKUX HCCaeA0BaHn. COBPEMEHHBIE ONITUYECKUE TEIECKOIIBI,
paaruoTeIECKOIBI, BHEaTMOC(hEepHAst aCTPOHOMHMS.

Bup 3Bé3nHoro HeOa. Co3Be3aus, SpKue 3BE3/IbI, TUTAHETHI, UX BUJIUMOE JIBHOKCHUE.

ConHeuHas cucteMa.

Counnne. Conmueunast akTUBHOCTh. MlcTounuk s3Heprun CoJHIa U 3BE3.

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM MOCJEAOBATEIILHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOW IMOCJIENOBATEIBHOCTH. BHYyTpeHHEEe CTpoeHuEe 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUH 1 3BOIOIMU COJHIA U 3BE31. DTambl
JKU3HHU 3BE3]I.

Muieunsiii [TyTs — Hama I'anaktuka. [Tonoxenue u aeuxenue CosHiia B ['anakTuke.
Tunbl ranakTuk. PaguoranakTuky v KBa3apbl. YEpHbBIE IBIPHI B SIIPaX TATAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa066ma. Pasberanuwe rajaakTHK.
Teopusa bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpyktrypa Beenennoil. MetarainakTuka.

Hepemméunbie mpobsieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus
HaOntonenust 3BE3mHOro Heba HEBOOPYKEHHBIM TJIA30M C  KCIOJIb30BAHHEM
KOMIIBIOTEPHBIX TPUJIOKEHUN ISl ONpENeSICHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3us1 CEBEPHOTO MOTyIIapus U SIPKUE 3BE3IBI.
Habmronenus 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 W OTHOCHUTEJIbHBIE MOTPEIIHOCTH HM3MEPEHUM (PU3MUECKUX BEIUYMH.
OueHka rpaHull NOrpeuIHOCTEM.

IIpoBeneHre KOCBEHHBIX WM3MEPEHUMN, HMCCIETOBAHUI 3aBUCUMOCTEH (PU3HMUECKUX
BEIIMYMH, MPOBEpPKa MPEMIOKEHHBIX TUTOTE3 (BBIOOP M3 paboOT, OMUCAHHBIX
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B TEMaTHMUYECKHUX pa3jenax «YUEHUYECKHl OSKCIEpUMEHT, JabopaTopHble padoThI,
PAKTUKYM» ).

O6o01maromee NOBTOpPeHUE

OO6o00mmenrne U cucTeMaTH3alus COJAepKaHUs pa3fesoB Kypca «MexaHuKay,
«MonekynsipHas (pu3uKka U TepMOAMHAMUKA», «DIEKTpoauHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CHEIUATBHOM TEOPUU OTHOCUTENBHOCTHY», «KBaHTOBas (Qu3ukay,
«DIIEMEHTHI aCTPOHOMUU U aCTPODUZUKIY.

Ponp pu3ukm m acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTUUECKON, COITMATLHON 1
THUYECKOH chepax NeATeTbHOCTH YelOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MHUpa, 3HAUYEHUE  OMNHUCATEJIBHOM,
CHUCTEMAaTHU3HUPYIOIIEH, OOBSICHUTEIHPHOW M MPOTHOCTHYECKONW (PYHKIMIA (U3HUECKOM
TEOpUH, POJib PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE.

Me:xnpeamMeTHble CBA3M

Nzyuenne kypca ¢uszuku yriyonéHHoro ypoBHa B 11 kmacce ocyuiecTBisercs
C Y4E€TOM COJIepKaTEIIbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMU MaTeMaTUKH, OMOJIOTHH,
XUMHHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle NOHAMUA, CEA3AHHBLIE C U3YUEHUEM MEMO0008 HAYUHOZ0
no3HaHuA: SBICHUE, HAYYHBIH (akT, runoresa, Gpusnueckas BEJIMUMHA, 3aKOH, TEOPHS,
HAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE, MOrPEUIHOCTU
U3MEPEHU, U3MEpUTENbHBIE PUOOPHI, I poBas JadbopaTopusi.

Mamemamuxka: PermieHue cucteMbl ypaBHEHUN. TpUroHOMETpUYECKHE (QYHKUIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO.
BekTopbl M HMX MPOEKUMH HA OCH KOOPJMHAT, CIOKEHHE BEKTOpOB. lIpous3BoaHbIE
areMeHTapHbIX (yHKIui. [Ipu3Haku noao0us TpeyroJbHUKOB, ONpeaeIeHUe MIoaau
II0CKUX (huryp u o0bEMa Te.

Buonozus: >nektpuyueckue sIBJICHUS B )KUBOW MPUPOJE, KOeOaTeIbHbIE TBUKEHUS
B OJKMBOM NPUPOAE, OSKOJOTHMYECKHE PHUCKU MPU IPOU3BOACTBE HIIEKTPOIHEPIHH,
AIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAroUIeH Cpefibl, YIbTPa3ByKOBas IHATHOCTHKA
B MEJUIIMHE, ONITHYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAs] CTPYKTYypa TBEPABIX TEll,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

T'eozpagpusa: marnuTHBIE TIOMIOCA 3€MIIM, 3aJI€KW MarHUTHBIX pyl, (GOTOCHEMKA
3eMHOM MMOBEPXHOCTH, cercMorpad.

Texnonocua:  TPUMEHEHHWE  IIOCTOSIHHBIX  MAarHuUTOB,  3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATEND SIKOOM, TeHEPATOP MEPEMEHHOI0 TOKa, UHIYKIIMOHHAS TIe4b, TUHUU
ANIeKTpoIiepeaay, 3JIEKTPOJBUraTelb, pajaap, pPaaIuoONpUEMHHK, TEJIEBU30P, AHTECHHA,
tenedon, CBU-nieup, ynpTpa3ByKoBasi JUarHOCTUKA B TEXHUKE, IPOSKIIMOHHBIN ammapar,
BOJIOKOHHAsI ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBbIE NPUEMHHKH, sI€pHas
DHEPreTHKa U dKOJOTUYECKHUE ACTIEKTHI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS ydeOHOro mnpeamera «Dusuka» TOTKHBI
OTpaxaTh  TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YalOIIMXCA  PYKOBOJCTBOBATHCS
chOpPMHPOBAHHON BHYTPEHHEH TMIO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX YOCKIECHUM, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IEHHOCTSIM POCCHUHCKOro 0OIIecTBa, paCHIMPEHHUE KU3HEHHOTO OIbITa W OIbITa
JEITEIPHOCTH B TMPOLECCE PEANN3alMU OCHOBHBIX HAIpPABJICHUN BOCIHUTATEIBHOU
NEATEIIbHOCTH, B TOM YHCIIE€ B YAaCTH:

1) rpakaIaHCcKoOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXAAHCKOW IMO3UIIMA OOYYaroOIIErocss Kak aKTHBHOTO
1 OTBETCTBEHHOI'O YJI€HA POCCUMCKOTO OOIIECTBA;

MIPUHATHE TPaIUIIUOHHBIX 00IIIeYeIIOBEUYECKUX TYMaHUCTUYECKUX
1 JICMOKPATUYECKHUX IICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO [I€ATEJIBHOCTH B HHTEpPECaX TIPakKIaHCKOTO
oOI11IecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHONM OpTaHU3AIINH;

YMEHHUE B3aMMOJICHCTBOBATH C COLIMAILHBIMU MHCTUTYTaMHU B COOTBETCTBUU C HUX
(GYHKIUSMH Y1 HA3HAYECHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JIESITEIbHOCTH;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE
B JICATEIILHOCTH YUYEHOTO;

OCO3HaHHUE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWYMBOTO OYyAYIIEro;

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

5) TpyaoBoro BocnuTaHMS:

UHTEpEC K pasIudHbiM chepaM NpodecCHOHATBLHON IeATeTLHOCTH, B TOM YHCIC
CBSI3aHHBIM C (PM3UKON M TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIM BBHIOOp Oyaymien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIaHbI,
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TOTOBHOCTb M CITOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BaHHUIO B 00JIACTH (PUBUKHU
Ha TPOTSHKEHUN BCEH JKU3HU;

6) 7K0JOrNYeCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKOU KYJIBTYpPbl, 0OCO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHKE U OCYLIECTBJICHHUE AEUCTBUI B OKPYXKAIOUIEH CPEAE HA OCHOBE
3HAHHUS LEJIe YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenne omnbiTa AESATENIBHOCTA 3KOJOTMYECKOW HAIMPABIEHHOCTH HAa OCHOBE
UMEIOIINXCS 3HaHUH 1o (PU3uKe;

7) eHHOCTH HAYYHOI0 MO3HAHHUS:

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

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

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE YyUeOHbIE AeiiCTBUS
ba3oBble JJoruueckue a1ecTBHA:

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

ONPEAENIATh LEIU ACATETbHOCTH, 331aBaTh [TAPAMETPhI U KPUTEPUU UX JTOCTHUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (DU3UUECKUX
SIBIICHUSX

pa3pabarbiBaTh IUIAH pELICHUs] MTPOOJEMbl C YU4€TOM aHaJIM3a WMEIOIINXCS
MaTepUATbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JICATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH TIOCIICACTBUN NEATEIBHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PA0OTYy B YCIOBUSX PEATHHOTO, BUPTYaJIbLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX ITPOOJIeM.

ba3oBble ncciienoBare/ibCKHe 1eiicTBUA:

BJa/JeTh HAay4YHOHM TEPMHUHOJOTHEH, KIIOYEBBIMUA TMOHATUSMH U METOJaMH
bu3nYecKoil HayKH;

BJIa/IeTh HABBIKAMHU Y4EOHO-UCCIIEOBATETLCKON W TIPOEKTHOW NeATeIHHOCTH
B o0jacTu (U3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO PAa3TUYHBIX METOIOB
NO3HaHMS;

BJAQIeTh BUJAMH JIEATEIBHOCTH 1O TIONYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPEeTalNY, TPe0OPa30BaHUIO U TIPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CHUTYaIUAX,
B TOM YHCJIE TIPHU CO3/IaHUU YIEOHBIX MPOCKTOB B 00JaCTH (DU3HKY;
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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 YCIIOBHSIX;

CTaBUTh M  (GOPMYyJIHpPOBaTh COOCTBEHHBbIE 3aJaydl B  00pa3oBaTeNbHOM
JeSITETLHOCTH, B TOM YHCJIE TIPU U3YUYEHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJIEH, TIpeIIaraTh OpUTHHAIbHBIC TIOJXOAbI U PEIICHUS;

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

Pabora ¢ undpopmanumeii:

BIIQJICTh HABBIKAMH TIOMyYeHHS HWHPOpManuK  (U3HYECKOTO  COJEPIKAHMS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh IIOWCK, aHaJu3,
CUCTEMATHU3AlMI0 M HWHTEpHpeTaluio WHGOpPMAIMK pa3IMYHbIX BUIOB U (Gopm
MIPE/ICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH H(OpPMAITUY;

HCITOJIB30BaTh CPE/ICTBA WH(MOPMAITMOHHBIX WU KOMMYHHUKAIIMOHHBIX TEXHOJOTHUN
B PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥  OpPTaHMU3AIlMOHHBIX 3a1ad
C coOmofeHueM TpeOOBaHUNM HSPrOHOMHUKH, TEXHHKH OE30MacCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TpPaBOBBIX M OJTUYECKHX HOPM, HOPM HWH(OOPMAITMOHHON
0e30I1aCHOCTH;

Co37aBaTh TEKCTHI (PU3UUYECKOTO COJAEPX,aHUS B Pa3MMUHBIX (hopMmaTax ¢ y4ETOM
Ha3HaueHUs HMHQPOpPMALMU U 1ENEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABJICHUS M BU3YATH3AIIUU.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

OCYILIECTBIIATH OOIIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHBHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallud U CMATYATh KOH(DJIUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHUSA C UCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB;

MMOHUMATh ¥ UCTIOJH30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIANBUIYATLHON PaOOTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX JICUCTBUH C yUETOM OOIIIUX MHTEPECOB,
Y BO3MOYKHOCTEMN KaXXJ0T'0 WIEHA KOJJIEKTUBA;

MIPUHUMATH LE€JIH COBMECTHOMU JIESTEIBHOCTH, OPTAaHU30BBIBATh U KOOPAUHUPOBATH
JIEVUCTBUA 110 €€ NOCTUKEHUIO: COCTABIIATH IUJIAH JECUCTBUM, PACIIPEAEIATH POJIK C YUETOM
MHEHHUI y4aCTHUKOB, 00CYX1aTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Jia M KaKJIOTO yYaCTHHKA KOMAaHJbI B OOIIUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;
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npemiaratb HOBBIC IIPOCKTbBI, OLOCHHBATL HWACH C ITIO3WMIMKM  HOBH3HBI,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HA4YUMOCTH,

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

PerynsitTuBHble yHMBepcaJibHble y4eOHbIe JeHCTBUSA
Camoopranusanms:

CaMOCTOSATENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JI€ATEIBHOCTh B  00JACTH
(GU3UKY U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3aJlaui;

CaMOCTOSATENIbHO COCTaBIIATh IUIaH PEUIEHUS] pacUETHBIX M KAYECTBEHHBIX 33]1aY,
IUIAH  BBINOJHEHMsI MPaKTU4YEeCKOW padoThl C y4€TOM HMEIOIIUXCS 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,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIa/I€Th HaBbIKaMH MO3HABATEIbHOM pe(IeKCUH KaK OCO3HAHHUS COBEPILAEMBIX
JEWCTBUM U MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIIOJIb30BaTh NMPUEMBI peIEKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
pelIeHus;

YMETh OLIEHUBATH PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHHKEHHUIO;

IPUHUMATh MOTHUBBI M apTYMEHTHI APYTUX MPU aHATIN3€E PE3YJIbTATOB IS TEIIbHOCTH;

NPUHUMATh ceOsl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3YIbTaTOB AESITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH.

B mpouecce mnoctuxkeHuss JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS IPOrPAMMBI
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 ceOe;

CaMOpETYJIMPOBAHUsSA, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE [PUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTD Al TUPOBATHCS K AIMOIIMOHATILHBIM
U3MEHEHUSM U MPOSIBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKECHUIO LU H
yCIIeXy, ONTHMHU3M, HHHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEM;

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

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

INPEAMETHBIE PE3YJIBTATbBI

K koHiy o0ydyenus B 10 kiacce npeamMeTHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y O0YHAIOIIUXCSI YMEHUI:

MOHUMATh pOJib (PU3UKU B HPKOHOMHYECKOM, TEXHOJOTUYECKOH, IKOJIOTUYECKOH,
COIIMATILHON W ATUYECKON cepax NesTeIbHOCTH 4YeJIOBEKa, pOjdb U MECTO (U3UKU
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MHUpa, 3HAYEHUE  OMNHUCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (PYHKIUN (PU3HUecKon
TEOPUU — MEXAHWUKH, MOJICKYJSIPHOW (PU3UKKM M TEPMOIUHAMUKH, POJib (PU3MUECKOI
Teopuu B POPMUPOBAHUU NIPEJICTABIICHUN O (U3NUECKON KapTUHE MUPA;

pazinyath YCJIOBHUS MPUMEHHUMOCTH Mojelie (Qu3nueckux Tel U MPOLECCOB
(s1BIEHMIT): MHEpLUATbHAS CUCTeMa OTCU€Ta, aOCOJIOTHO TBEPAOE TEJO, MaTepHAIIbHAS
TOYKa, PaBHOYCKOPEHHOE [IBIKEHHE, CBOOOJHOE TajeHHe, aOCOJIOTHO YIpyras
nedopmariiusi, abOCONIOTHO yIpyroe v aOCOJIOTHO HEYNPYTroe CTOJKHOBEHHUS, MOACIIH
rasa, )KUJKOCTH U TBEPIOTO (KPUCTAJUTMUECKOT0) TeJla, UealbHBIN T'a3, TOYCUHBIN 3apsij,
OJIHOPOJAHOE DJIEKTPUUECKOE TI0JIE;

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

aHaJIM3UPOBaTh U OOBACHATH MEXAaHWYECKHE IMPOIECChl U SIBJICHUS, UCIOIb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOIO
NBIDKEHUSA, (HOPMYJIbl KMHEMATUKU PAaBHOYCKOPEHHOTO JBMKEHUS, TpPeoOpa3zoBaHUs
[anuiiest 11 CKOPOCTH U MIEpeMeNeHus, 3aKOHbI HbI0TOHA, TPUHIIUIT 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
BBIPDAKECHHE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeobpazoBanuii ["anuiies,, BTOporo u Tpethero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBSICHSTH TETUIOBBIC MPOLIECCHI U SIBJICHUS, UCIIOIb3Ysl OCHOBHBIC
nosioxkenust MKT 1 3akoHBI MOJIEKYIISIpHON (DM3UKHU U TEPMOJUHAMUKU (CBSI3b JTABJICHUS
WJICATbHOTO Ta3a CO CPEIHEM KUHETUYECKOW DSHEPTUEW TEIUJIOBOIO JBHKECHUA U
KOHIICHTpAIMeN ero MOJIEKYJI, CBA3b TEMIIEPATYPhI BEILIECTBA CO CPEAHEN KHHETHUYECKON
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DHEPruel TEIUIOBOIO [JBMXKEHUS €ro 4YacTHll, CBA3b [AaBJICHUS WICAJbHOIO rasa
C KOHIICHTPAILUEN MOJIEKYJI M €T0 TEMIIEPATypoii, ypaBHEeHHEe MenaeneeBa—Kitanenpona,
NEPBBIM 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS! SHEPIUU B TEIUIOBBIX IpoIleccax),
IPU 3TOM HCIOJIb30BaTh MATEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBATh M OOBICHATH DIIEKTPUUECKHE SBJICHHS, HCIOJIb3Yysl OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXPAaHEHHUS AJIECKTPUUYECKOTO 3apsfa,
3akoH KylioHa, IOTEHIMAIBHOCTh AEKTPOCTATUYECKOTO OIS, IPUHLIKI CYNEPIO3UIUN
AIEKTPUYECKHUX TOJIEH, IIPU 3TOM yKa3blBas yCJIOBHS MPUMEHUMOCTH 3aKkoHa Kyrnona, a
TaKK€ NPAKTUYECKUM BAXKHBIC COOTHOLICHMS: 3aKOHbI OMa [ ydacTKa LENu W
JUISL 3aMKHYTOM 3jekTpuueckoil uemnu, 3akoH J[xoyns—Jlenma, nmpaBuna Kupxroda,
3akoHbl Dapajes AJIsl JIEKTPOJIN3a);

ONKCHIBATh  (PUBMYECKHE TPOLUECChl M  SBJIEHUS, HCIOJIb3Ys BEJIUYHMHBL:
NepeMENICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€la U CHCTEMBbI TEJl, CHJIa, MOMEHT
CUJIbl, JAaBJECHUE, TMOTCHIHWAIbHAs JHEPrUsl, KUHETUYECKAas DSHEPrus, MEXaHWYEeCKas
9HEprusi, paboTa CHUJIbl, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIa TSXKECTH, CHJIa
YIOPYTOCTH, CUJIA TPEHUS, MOITHOCTb, SHEPTUSI B3aUMOJICUCTBHS Tena ¢ 3eMiIE BOIM3U
e€ IMOBEPXHOCTH, DHEPrusl yHpyroil nedopmanuu MOpyKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIOTHasg TeMmIiepaTypa Tena, padoTa B TEPMOJIMHAMHKE, BHYTPEHHSS 3HEPrus
UJICAIbHOTO OJHOATOMHOTO Ta3a, padoTa MIeaJbHOTO T'a3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJI wuaeanbHOro  TEIUIOBOIO  JIBUTATENsl;  AJIEKTPUUYECKOE  MOJIE,
HaIpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIs, HANPSUKEHHOCTh TMOJII TOYEYHOTO 3apsia Wid
3apsSHKEHHOTO Iapa B BaKyyMe U B IMAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAsl CHJIA, CHJIA TOKA, HAMPSKEHHE, MOIIHOCTh
TOKa, PJIEKTpUUECKass EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTUBJICHUE y4acTKa LENu
C TMOCIENOBAaTEIbHBIM W MapajuleibHBIM COEJUHEHHEM PE3UCTOPOB, DHEPTHS
AIIEKTPUYECKOTO MO KOHIAEHCATOPa;

OOBSACHATH OCOOEHHOCTH TPOTEKAHUS (PU3UYECKUX SIBICHUI: MEXaHWYECKOe
JBUKEHHUE, TETUIOBOE IBM)KEHUE YAaCTHUI] BELIECTBA, TEINIOBOE pABHOBECHE, OPOYHOBCKOE
NBWKeHue, au@dys3us, HUCHapeHwe, KUIEHWe W KOHJEHCAlus, IUIABICHHE U
KpUCTAJLT3aIUA, HaIpaBJICHHOCTh TEIUIoNepeaayH, ANEKTpU3aLU Ted,
AKBUIIOTEHIUAIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

MIPOBOJIUThH MCCIIEIOBAHNE 3aBUCUMOCTU OJTHON (DU3UYECKOI BEIMYUHBI OT APYTrOn
C HCIMOJIb30BAHUEM TPSAMBIX HM3MEPEHUM, MPU STOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUpOBATh pE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJIE
rpa@ukoB ¢ y4y€ToM aOCOJIIOTHBIX MOrPEIIHOCTEH W3MEpEeHUl, JenaTb BbIBOJBI
M0 pe3yJibTaTaM UCCIIECIOBAHMUS;

MPOBOJIUTH KOCBEHHBIE M3MEpeHMs (U3UYECKUX BEJIMYUH, MPU ATOM BLIOUpPATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHHBAaTh aOCOJIOTHBIE U OTHOCUTEIHHBIC
MOTPEIIHOCTU MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;
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OPOBOJUTH ONBITBHI 10 MPOBEPKE MPENJOKEHHOW TUIOTE3bl: IIJIaHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYyYEHHbIE
pe3yJIbTaThl U AENIaTh BBIBOJL O CTATYyCE MPEUI0KEHHON TUIIOTE3HI;

co0roaTh mpasuiia 0€30MacHOro Tpya MpH MPOBEAECHNUN UCCIIEIOBAHUN B paMKax
y4e0HOT0 JKCHEPUMEHTA, MPaKTUKyMa U Y4eOHO-HCCIEA0BAaTENbCKOM U IMPOEKTHOMN
NESATEIIBHOCTH € HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPONCTB M JaOOPATOPHOTO
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
HOCTyJIaThl (PU3MYECKUX TEOPUM IpPU HCIOJIB30BAHUM MAaTEMAaTHUYECKUX METO/I0B
pelieHus 3aJad, MPOBOAUTH pPAcU€Thl HA OCHOBAaHUM HMEIOLIUXCS JIaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IBI PEIEHUS C YUYETOM ITOITYYEHHBIX
pe3yIbTaTOB;

peliaTth KauecTBEHHbIE 3a/laud, TPeOYIOIUEe NPUMEHEHUs 3HAHUM W3 PpPa3HbIX
pasnenoB Kypca (U3MKM, a TaKKe MHTErpalud 3HaHUM U3 JpYruxX HpeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAUBATh JIOTMYECKYIO LENOYKY PaCCyKICHUN
C OIIOPOI Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

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

OPUBOJUTH MPUMEPHI BKJIaJa POCCHUMCKMX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 00OBSICHEHNE MIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NeSATEIbHOCTH YEJOBEKAa, CBS3aHHOW C (PU3MYECKUMH MpPOLECCaMHU, C MO3HULMMA
HKOJIOTMYECKON 0€30MacHOCTH, TPEICTABIEHUI O pallMOHAIBHOM ITPUPOAOIOIB30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHUU JOCTUKEHUI HAYKH U TEXHOJIOTUH JJIs1 JAJIbHEUILIErO
Pa3BUTHS YEJIOBEUECKOT0 OOIIECTBRA;

MPUMEHATh pa3IUyHble CHocoObl paboTel ¢ uH(pOpManuendn QU3NYECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(POPMALMOHHBIE TEXHOJOTMH JUIsl TIOUCKA,
nepepaboTKM M TPEeAbABICHHUS YYEOHOM U HAYYHO-NOMYJSIPHOW HH(POPMALIMH,
CTPYKTYPUPOBAHMSI W MHTEpIpETauu HHPOPMALMM, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJyd4aeMyt0 MH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHAJIN3a HICTOYHUKA
uH(popmanuu;

OPOSBIISITH OPraHU3AlMOHHBIE U TIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
NpUOOPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBITOJIHEHHUS] MPOEKTHBIX M Yy4yeOHO-
HCCIIeIOBATENbCKUX padoT;

paboTaTh B IrpyIlie ¢ UCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX POJIEH, IIAHUPOBATh
paboTy TIpymIibl, PAlMOHAIILHO PACHpEAeATh AEATEIbHOCTh B HECTAHIAPTHBIX
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CUTYalMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB I'PYIIIbI B pEIlICHUE
paccMaTpuBaeMoM MPOOJIEMBbI;

OpOSBJISATH MOTHUBALIMIO K Oyaymed  npodecCUOHANbHOM  JIeITeIbHOCTH
O CTIEIMAIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOpuIIs.

K xonity o0yuenus B 11 kiacce nmpeaMeTHbIE pE3yIbTaThl HA YTTyOJIEHHOM YPOBHE
JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTh y 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
JalbHENIIeM HAayYHO-TEXHHUYECKOM  Pa3BUTHH, 3HAYCHHE ONMCaTENIbHOM,
CHUCTEMAaTHU3HUPYIOIIEH, OOBSICHUTETbHOW M MPOTHOCTHYECKOW (PYHKIMHA (U3HUYECKOM
TEOPUH — DIIEKTPOJUHAMUKH, CHEUUAIBbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uky, poab GU3NUECKON TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3UUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIICHUN O IPUPOJIE;

pasznuyaTh YCJIOBHS NPUMEHHUMOCTH MoOJeNell (PU3NYECKUX Tel M IPOLIECCOB
(sABHEHUIT): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaTeMAaTUYECKH MasTHUK, WICANbHBIA MPYKUHHBINA
MasTHUK, TAPMOHUYECKUE BOJIHBI, UICATbHBIA KOJIEOATEIbHbIM KOHTYpP, TOHKAs JIMH3A,
MoJieJiel aToMa, aTOMHOTIO si/Ipa U KBAaHTOBOM MOJIENIU CBETA;

pazinyuath yciaoBUsA (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 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 TEOopUHU
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsija, cuia Amnepa, cuia
JlopeHna, 3aKOH »BJIEKTPOMArHUTHOM WHAYKUMHM, npaBwio Jlenua, cBa3p JC
CAaMOMHAYKIIMH B AJIEMEHTE 3JIEKTPUUYECKOM LEMU CO CKOPOCThIO M3MEHEHHSI CHIIBI TOKA,
MOCTYJIaThl CIIEHUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEIHA);

aHAIM3UPOBaTh MU OOBACHATH KBAaHTOBBIE MPOLIECCHl M SBJICHHS, HCIHOJIb3Ys
MOJIOKEHUSI KBAaHTOBOM (PU3MKM (ypaBHeHUE DHHIITEHA 17151 poTtorddexTa, nepBblil U
BTOpOM mocTynaTel bopa, mpuHIMI COOTHOLIEHUs HeomnpenenéHHocten I'eiizenOepra,
3aKOHBI COXpPAHEHUs 3apsAJ0BOrO U MacCOBOT'O YKCENl U YHEPTUU B SIACPHBIX PEAKIMSIX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

ONMKCHIBATh (PUBMYECKHE TPOLECChl M  SBJICHUS, UCIHOJIb3Ys  BEIUYMHBIL:
HaMpsHKEHHOCTh  DJIEKTPUYECKOTO  MOJIS, MOTEHIMAT 3JEKTPOCTATHYECKOro  TOJIs,
Pa3HOCTh MOTEHUHUAJIOB, JJIEKTPOJABWKYIAS CHUIA, HWHAYKIUS MAarHUTHOTO IIOJS,
MarHUTHBIM TOTOK, cwia AMMepa, HWHIYKTUBHOCTb, JJIEKTPOJABIKYINAS —CHIIA
CaMOMHAYKIIMM, SHEPrUsi MAarHUTHOTO TOJIsi MPOBOJHHUKA C TOKOM, PENSTUBUCTCKUUN
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTUsl MOKOS CBOOOJHON YaCTHUIIbI, SHEPTUS U UMITYJIbC
(GboTOHA, MaccOBOE YMCIIO U 3apsi]l Apa, SHEPTHs CBA3M SPa;
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OOBSACHITH OCOOEHHOCTH MPOTEKaHUS (PU3NYECKUX SBJICHHM: AIEKTPOMArHUTHAsS
WHYKIUS, CAMOUHJIYKIIMS, PE30HAHC, UHTEpPEPEHIIM BOJIH, AU paKius, AUCTIEPCUs,
MOJTHOE BHYTPEHHEE oTpaxkeHue, (oroarnekrpuueckuit ahdext (hororddexr), anbda-
u Oera-pacmajbl g1ep, raMmma-u3aydeHue sjaep, pu3ndeckre IpUHIIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Jlazepa;

ONpEeEIIATh HAIPAaBJICHNUE UHIYKIIMK MATHUTHOTO MOJIsi TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300pak€HUE, CO37aBacMOE€ IUIOCKAM 3€pKajoM, TOHKOW JIMH30H, M
pacCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOTIOJIATAIOIINE ACTPOHOMHUUYECKUE TOHSTHUS, TEOPUU U 3aKOHBI
Ul aHaM3a M OOBACHEHHS (DU3MYECKUX TIPOIECCOB, MPOHUCXOMSAIMMX B 3BE3fAX,
B 3BE3/THBIX CUCTEMAX, B MEXKTAJTAKTUUECKOU Cpefie; ABUKEHUS HEOSCHBIX T, SBOJIIOLNU
3BE3 M Beenennoi;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUHH C UCIIOJIb30BAHUEM
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;

IPOBOJIUTH KOCBEHHbIE H3MEpEHUsl (DU3MYECKUX BEIMYUH, MPU STOM BBIOMPATh
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIICHUBATh aOCOJIOTHBIE H OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPAMBIX U KOCBEHHBIX H3MEPEHHIA;

OPOBOJMUTH ONBITBI MO TMPOBEPKE MPEAJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH MOJTYyYCHHbBIC
pEe3yabTaThl U AeNaTh BEIBOJ O CTATYCE MPEIJI0KEHHON THIIOTE3bI;

ONUCBHIBATh METO/IbI MOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

coOmro1aTh paBuiIa 0€30MacHOTO TpyAa MPU MPOBEIEHUN UCCIIEI0BAHUM B paMKax
y4eOHOTO 3KCIEPUMEHTA, MPAKTHKyMa U y4yeOHO-HCCIEIOBATENIbCKONM M MPOEKTHOU
JEATEIBHOCTH C MCIHOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPaTOPHOTO
000opy1I0BaHUS;

pemiath pacuy€THBIC 3a7a4ydl C SBHO 3aJaHHON M HESIBHO 3aJlaHHOW (HU3UUYECKOU
MOJIETIBIO: HA OCHOBAHUY aHAIN3a YCIIOBUS BBIOMPATh (PU3NUECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBaHMIM 3aJa4M, IPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
bU3MYEeCKUX TEOpUl TPHU UCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pEUIeHUs 3ajad,
MPOBOJAUTH PACUEThl HA OCHOBAaHUHU UMEIOIIUXCS JAHHBIX, AHAIM3UPOBATH PE3YJIbTAThl U
KOPPEKTHUPOBATH METO/bI PEUIEHUS C YYETOM MOITYUYEHHBIX PE3YJIbTaTOB;

permaTh KauyeCTBEHHbBIE 3a/aud, TPeOyrolue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
paszenoB Kypca (U3MKH, a TaKkKe WHTETpallMM 3HAHWK W3 JAPYrHUX TNPEIMETOB
€CTECTBEHHO-HAYYHOI'O0 IIMKJA: BBICTPAUBATh JIOTUYECKYIO LIETOYKY PACCYKICHHM
C OTOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKHE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSICHEHHS OCHOBHBIX MPUHIIMIIOB
paboThl M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTUUYECKUX
IIPOLIECCOB;
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OPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAyKH, B 00BICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OICHUBATh TMOCIEACTBUS OBITOBOM U TPOW3BOJICTBEHHOU
NESATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MUECKUMHU MPOLECCaMU, C TO3UIIHMA
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIBHOM MIPUPOJONOIB30BAHNH,
a TaK)Ke pa3yMHOM MCHOJIb30BaHUHU JOCTUKEHUN HAYKHU U TEXHOJIOTUH JIJIs1 TalIbHEUIIEro
Pa3BUTHS YEJIOBEUECKOT0 OOIIECTBA;

NPUMEHSATh Ppa3lu4Hble CIOCOOBl paboThl ¢  HHPOpMAIHMe (U3NYECKOTO
COJIepKaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHUM,
IpU 3TOM HCHOJIB30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIC TEXHOJOTHUHU JJISl MOMCKA,
nepepaboTKh ¢ TpEeAbSBICHUS Y4eOHOW | Hay4YHO-TIOMYJISIpHOW uWH(pOpMaIH,
CTPYKTYPUPOBAHHUSI W MHTEpPIpETauuyd HHPOPMALMH, TOJYYEHHOW M3 Pa3IMYHBIX
MCTOYHHUKOB, KPUTUYECKU aHAIU3MPOBATh MOJY4aeMyl0 MH(POPMALIMIO U OLIEHUBATH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a UCTOYHUKA
uH(popManuu;

OPOSABJIATh OPraHU3ALMOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSATEIBHOIO
OpUOOpeTEeHUs] HOBBIX 3HAHWUW B MPOIECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX paloT;

paboTaTh B rPYIIE C UCIOTHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TIpyIIbl, PaUUOHAIBHO PACHpPElEsITh JAEATEIbHOCTh B HECTaHJAPTHBIX
CUTYallMsIX, aJIeKBaTHO OLEHMUBATh BKJIAJ KaXIOrO W3 YYACTHUKOB IPYIIIBI B PEIICHHUE
paccMaTpuBaeMoil mpoOJIeMbl;

MpOSIBJISITh MOTHBALMI0O K Oyaymiedl  mpodeccHOHanbHOM — AesTENbHOCTU
M0 CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas paboyas nmporpamma | dusuka. 10-11 kinaccel (yriyOaEHHBIA YPOBEHD )

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

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.

DOKCIEPUMEHT U TEOpHs B MPOIECCce
no3HaHus npupobl. HaGmtonenue u
AKCIIEPUMEHT B (PU3HUKE.

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

KOMIIBIOTCPHBIC TaTYNKOBLIC CI/ICTGMBI).

[TorpentnocTn u3MepeHUi GU3MIESCKIX
BETUYUH (a0CONIOTHAS U
OTHOCHUTEJIbHAs).

MopenupoBanue PU3NIECKUX SIBICHUIM
U TIpoIieccoB (MaTepuaabHas TOUuKa,
a0COJIFOTHO TBEPIOE TEIIO, UAcaTbHAas
J)KUJKOCTh, UACaJIbHBIN I'a3, TOUCUHbBIN
3apsin). ['unoresa. dusnyeckuii 3aKoH,

VYyacTtue B IUCKYyCCUU O POJIU
(bu3ndecKoil Teopuu B pOPMHUPOBAHUNI
IpeJICTaBICHUN 0 (PU3NUECKOI KapTUHE
MHpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 001LEM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUIA
O MPUPOJIE.

N3ydeHune NOHATUN «TUIIOTE3a»,
«puznueckuii 3aKoH», «puzndyeckas
TEOPHUSI».

PaccMmoTpenue rpanui] IpUuMEHUMOCTH
(bu3MYEeCKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUIN (PU3NYECKUX
BEJIMYMH MIPU MTOMOLIM aHAJIOTOBBIX U
IU(DPOBBIX U3MEPUTETHHBIX PUOOPOB,
HaIrpumep, Mpu U3MEPEHUU CUIIBI TOKA U
HaIPsDKEHUS B LEMU OCTOSTHHOTO TOKa
MIPY MIOMOIIM AHAJIOTOBBIX U U(POBBIX
U3MEPUTETHLHBIX TPUOOPOB.
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IPaHULbl €T0 MPUMEHUMOCTH.
dusnyecKas TEOpUs.

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

OcBoeHme CriocoO0B OLIEHKH
IIOIPEIIHOCTEN H3MEPEHUM.

OcBOeHHE OCHOBHBIX MTPUEMOB PaOOTHI
¢ mudpoBoii TabopaTopueit o Gu3NKe,
HAIpUMep, MPH U3MEPEHUU PUZNIECKUX
BEJIMYUH TIPH MTOMOIITH KOMITBIOTEPHBIX
JIATYNKOB

Hroro mo pazaemy 6
Pa3zgen 2. Mexanuka
2.1 | Kunematuka 10 MexaHn4yecKkoe IBIKEHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUIN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBrkeHus. CucreMa oTcyéTa.

[Ipsmas u oOpaTHast 3aja4l MEXaHUKH.
Paanyc-BekTop MarepuanbHOM TOUYKH,
€ro NPOEKINU Ha OCU CUCTEMBI
KOOpAuHAT. TpaeKkTopus.
[Tepememnienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MATEPUAIIBHOU TOYKH, KX
IIPOEKIMH HA OCH CUCTEMBI KOOPINHAT.
CioxxeHue nepemMenieHui U CI0KEHNUE
CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKEHUE.
3aBUCHUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHUS U ITyTH MAaTEPUAIIBHON TOUKHU
OT BPEMEHH U UX TPaUKH.

MTHOBEHHOU CKOPOCTU U YCKOPEHHUS
T€JIa, B TOM YUCJIE YCKOPEHUS
CBOOOHOTO MaJIeHUs, IPOBEICHHUE
WCCJICIOBAHUS 3aBUCUMOCTEN MEXKITY
(bU3NYSCKUMHU BeIMUMHAMU (TTyTH

OT BPEMEHHM MPU PAaBHOYCKOPEHHOM
JBY>KCHUH, TIepro/ia o0paIieHus
KOHMYECKOTO MasITHUKA OT €ro
MapaMeTPOB) U OMBITOB 10 IPOBEPKE
MPEJIOKEHHON THUIIOTE3BI

MPU U3YYEHUH PABHOYCKOPEHHOTO
MIPSAMOJIMHEHHOTO ABVKCHUS, TIBUKECHUS
Tesa, OPOIIEHHOTO TOPU30HTAIBHO,
JBYDKCHUS TeJla TI0 OKPYKHOCTH

C IOCTOSIHHOM 11O MOJYJIFO CKOPOCTBIO.
OmnpeneneHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEITHOCTEMN
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CBobOoaHOE TazieHne. Y CKoOpeHue
cBOOOMHOTrO MajieHus. /BrxeHue tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH U
YCKOPEHHUS MaTEPUAIbHON TOUKHU

OT BPEMEHHU U UX rpapuKH.
KpuBonuneiiHoe n1BrxeHue. [IBrxeHne
MaTepUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrnoBas u JInHEHas CKOpOCTh. llepuon
U 4acToTa oOpalleHusl.
enTpocTpemuTenbHOE (HOPMAIBHOE),
KacaTeJlbHOE (TaHI€HUUAJIBbHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

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

U3MepeHU PU3NUECKUX BEJIMYHUH.
OneHka rpaHmIl MOrPEeMHOCTEM.
N3ydeHne Moenu CUCTEMBI OTCUETA,
CpaBHEHUE MMyTEU, TPACKTOPHI,
CKOPOCTEN JBUKEHUS OJTHOTO U TOTO KeE
T€JIa B Pa3HBIX CUCTEMAX OTCYETA.
AHanu3 pa3HbIX CIOCOOOB
HUCCJICIOBAHUS IBVKCHUH.
PaccMmoTpenue mpeaenbHoro nepexoua
Y U3MEPEHNE MTHOBEHHOM CKOPOCTH.
MonenupoBaHue npeoOpa3oBaHUs
JIBH>KECHUH C UCITOJIb30BAHUEM
MEXaHU3MOB, U3yUEHHUE
npeoOpa3oBaHus YIIOBONH CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUs1 CKOPOCTH

MIPU JBUKEHUU IO OKPYKHOCTH.
Peuienne pacu€THbIX 3a7a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopMyJT KHHEMATHKHU.

Peliennie kauecTBEHHBIX 3a]1a4,
TpeOYIOLIMX MPUMEHEHUSI 3HAaHU I

0 KHHEMATHUKE.

OObsicHEHUE YCTPOMCTBA U MTPUHIUIIA
JEUCTBUS CIIUJIOMETPA, LIEMHBIX,
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HIECTEPEHYATHIX U PEMEHHBIX ITepe/iay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE ABMKCHUS CHAPSIJIOB.
OnpeneneHue yclioBUil NPUMEHUMOCTH
Mojienielt PU3NUECKHX Tel U MPOLIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPEHHOE JABUXEHHUE,
cBOOO/IHOE MaJICHUE.

BrinonHenune y4eOHbIX 3a1aHHIM

Ha aHAJIN3 MEXaHUYECKUX IPOLECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIO’KEHUI U 3aKOHOB
KHMHEMAaTUKU: OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBIKEHUS, (HOPMYJIbI
KHMHEMAaTHUKHA PaBHOYCKOPEHHOTO
JBUKEHUs, TpeoOpa3zoBanus ["anumnes
JUISl CKOPOCTH M TIEPEMEILICHHUS.
Hcnons3zoBanue [ T-texnonorunii

pHu padoTe ¢ TONOJHUTETbHBIMU
MCTOYHUKAMU WH(OPMAITUH TI0 TEME,
X KPUTUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NuepuuanbHbie CUCTEMBI OTCYETA.

[IprHIMD oTHOCUTENBHOCTH [ anuiies.

HeunepuuanbHbie cCTEMBI OTCUETA
(ompenenieHue, IpUMEpHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJEHUCTBYIOLIEN CHIT U
K03 dulLIeHTa TPEHUS CKOJTBKEHUS,
IIPOBEICHHUE UCCIIENOBAHUS
3aBHCUMOCTEHN (PU3NUECKUX BEININH
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Macca tena. Cuia. [IpuHumn
CYINEPIIO3ULINU CHUJL.

Bropoini 3akon Herotona

JUISL MATEPUATIBHOW TOUYKH.

Tperuit 3akoH HeroTOHA 11714
MATEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTECHMUS.
DKBHUBAJIEHTHOCTh TPaBUTALlMOHHON U
VHEPTHOU MaCCBI.

Cuna 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
CONPOTHUBJICHUS TP IBUKEHUHU TETa

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

JaBnenue. [ ' mapocraruueckoe
napynenue. Cuna Apxumena.
TexHn4YecKne yCTporucTBa

(cun ynpyrocty, BO3HUKAIOUIUX

B IIPYKUHE U PE3MHOBOM 00pasle,

OT uX JAedopMallim) U OIBITOB

IO MPOBEPKE MPETI0KEHHON TUITOTE3bI
IIPU U3yYECHUH JIBUXKEHUS OpycKa

M0 HAKJIOHHOM TJIOCKOCTH, JBUKEHUS
CUCTEMBI CBSI3aHHBIX Tell, Ie(popMaliuu
TeN.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEUIHOCTEN
U3MEpeHU (PU3NIECKUX BEIUNYHUH.
OneHka rpasul] HOTPENIHOCTEN.
HccnenoBanue IBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErkui OJIOK, IBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JBMKCHHSI TPy3a HA BAJIy C TPEHHUEM.
HaOmronenne OB eHNns Te

B MHEPITUATBHBIX U HCMHEPIIHATBHBIX
CHUCTEMAax OTCYETA, HAIIPUMEDP, KAYCHUS
JBYX IWJIMHPOB WK IIAPOB Pa3HOM
MacChI C OJJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJILHO HEMHEPIIUATLHOMN
CHUCTEMBI OTCYETA.

N3ydeHne neHTpoOeKHBIX MEXaHHU3MOB.
CpaBHeHME CUJI TPEHUS MTOKOS, KaueHUs
U CKOJIBKCHHUSI.
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N TCXHOJIOTMYCCKHC ITPOLCCChI:
IMOAIMINITHUKH, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB

Petiennie pacu€THbIX 3a71a4 C SIBHO
3aJITaHHOM ¥ HESIBHO 3aJJaHHOM
buznuecKoil MOJENbIO

C UCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMyYJ KHHEMATUKHU U TUHAMUKHU.
Pelienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIIUX MPUMEHEHUS 3HAHUN

110 KUHEMATUKE U TMHAMUKE.
OOBsicCHEHHE YCTPONCTBA U IPUHLIUATIA
JEUCTBUS MOITUITHUKOB.

OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue yCiaoBUil MPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U MPOIIECCOB
(s1B7IEHMI): HHEpLIMATIbHASL CUCTEMA
OTCYETa, MaTepualbHas TOYKa,
abCcom0THO yripyras nedopmarusi.
BrlinonHenne y4eOHbIX 3a1aHHM

Ha aHaJIU3 MEXaHWYECKUX MPOIIECCOB
(s1BJICHUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
JIMHAMUKU: TpHu 3akoHa Her0TOHa,
MIPUHIIAI OTHOCUTEILHOCTH [ anues,
3aKOH BCEMUPHOTO TATOTEHUSI.

Paborta B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(Hanpumep, o TeMe «/IBrxenue

B IIPUPOAEY)
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2.3

Cratuka TBEPIAOTO
TeIa

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

Y ciioBust paBHOBECHS TBEPIOTO TENA.

YcroiunBoe, HEyCTOMYUBOE,
0e3pa3InyHOe pPaBHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLECCHI:
KPOHILUTENH, CTPOUTEIbHBIN KPaH,
pemeTyarbie KOHCTPYKLUU

[IpoBeneHne nccienoBaHus yCIOBUI
paBHOBeCHA TBEPAOTO TENA, UMEIOILIETO
OCh BpalleHUS; KOHCTPYHUPOBAHUE
KPOHIITEHHOB M Pacuér CUJI YIPYroCTH;
U3y4eHUE YCTOMYMBOCTH TBEPJIOTO TeEa,
MMEIOIIETO IJIOIIA/b OTIOPHI.

Pemienne pacu€THbIX 3a/1a4 C ABHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3YECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

10 CTaTHKE.

OObsicHEHUE YCTPONUCTBA U MIPUHITUIIOB
JIEVCTBHS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peméTyaThiX KOHCTPYKITUH.
Onpenenenue ycioBUi MPUMEHUMOCTH
Mojenel GU3nIECKUX Te: aOCOIFOTHO
TBEPIOE TENO.

Brinonaenne y4eOHbIX 3a/1aHHIMA
Ha aHaJIU3 MEXaHUYECKHUX MPOILIECCOB

(sBIIEHMI) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
CTaTUKH: YCIIOBUSI pAaBHOBECHS TBEPIOTO
Tesna
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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.

PaGota cuiibl Ha MaJIoM ¥ Ha KOHEYHOM
nepemMetennu. I'paduueckoe
peaCcTaBiIeHUE PAa0OTHI CUIIBI.
MOoOHOCTE CUJIBI.

Kunernueckas sHeprus MmaTepuaibHON
Touku. Teopema 00 U3BMEHEHUH
KMHETUYECKOW DYHEPTUHU MaTEPUATBbHON
TOYKH.

[ToTeHnMaIbHBIE U HEMOTEHIIUAIIBHBIE
cunsl. [loTeHIIManbHas SHEPTrUsl.
[ToreHuManbHast SHEPTUS yIPYTO
nehOpMUPOBAHHOMN TIPYKUHBI.
[ToreHunanbHast 3HEPrUs TEIa

B OJIHOPOJIHOM IPaBUTALIMOHHOM IIOJIE.
[ToTeHumanbpHast SHEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
MMITYJIbCA T€JIa, KHHETUYECKOU U
MOTEHIUAJIBHOW SHEPTUU Tena,
MOITHOCTH CHUJIbI, IPOBEJICHUE OMBITOB
I10 MPOBEPKE MPETI0KEHHOMN TUIOTE3BI
MIPU U3YYEHUH PABHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBUKEHUS U
B3aMMOJICUCTBUS TEJI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN
U3MepeHu (PU3NUECKUX BEIIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
IIpoBeneHue 3kcriepumMenTa mno
CPaBHEHHIO U3MEHEHUS UMITYJIbCA TeTa
C UMITYJILCOM CHUJIbI, U3BMEHEHUS
MOTEHIUAIBHOW SHEPTUU MIPYKUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanre COXpaHEHUsI UMITYJIbCa
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHUH.

Omnpenenenne pabOTHI CUITBI TPEHUS
MIPU IBUKEHUU Teja M0 HAKJIOHHOMN
MJIOCKOCTH.

Hab6nronenue u o0bsacHeHue
PEaKTUBHOIO JIBUXKCHUSI.

Pemienune pacu€THbIX 3a71a4 € SIBHO
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B TPABUTALMOHHOM I10JI€ OJJTHOPOAHOTO
mapa (BHyTpH U BHE 1apa).

Bropas kocmudeckast CKOpOCTb.

TpeTbst KocMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HETIOTEHITMATIBHBIX CHII

C U3BMEHEHUEM MEXaHUYECKOW SHEPTUU
CUCTEMBI TeJI. 3AKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.
YpaBHeHnue bepHyiu i uaeanbHOU
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHudeckue yCTpoucTBa 1
TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
buznyecKoi MOAeNbIo

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJTT MEXaHUKHU.

Pemenne kauecTBEeHHBIX 3a/a4,
TpeOYIOIIKUX MPUMEHEHUSI 3HAaHU I

110 MEXaHUKE.

OOBbsiCHEHUE IPUHLUIIOB ICUCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETA, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GurypHoro KaraHusi Ha KOHbKax.
Onpenenenue yCaoBU MPUMEHUMOCTH
Mozelnen (PU3NIECKUX TeJ U MPOLIECCOB
(stB7IeHMIT): aOCONIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNIPYTO€ CTOJIKHOBEHMUSI.
BrlinonHenne y4eOHbIX 3a1aHHM

Ha aHaJIN3 MEXaHMYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXPaHEHUS B MEXAHUKE: 3aKOHBI
COXpaHEHUS UMITYJIbCa U MEXaHUYECKON
SHEPTrHUH, CBSI3b PAOOTHI CHIIBI C
U3MEHEHUEM MEXAHUYECKOW SHEPTHH
Tena.

Hcnonb3oBanue | T-rexHonoruii npu
paboTe ¢ AOMOTHUTEIbHBIMU
MCTOYHUKAMU MH(OPMAIUU 110 TEME,
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UX KPUTUYECKUH aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Paznen 3. MouiekyasipHasi pu3NKa ¥ TEPMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KUHETHUYECKOU
TEOpUHU

15

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

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

[ToctostnHass ABoraapo.

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

Mopenb uaeanbHOro rasa

B MOJICKYJISIPHO-KUHETUYECKON TEOpHUU:
YaCTHUIIbI Ta3a JIBHXKYTCSI XaOTUYECKHU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Kaneiipona. AGcomoTHast
TeMIiepaTypa (1Kaua TeMiepaTyp
KensBuna). 3akon [lanpToHa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasa, poBEJICHUE UCCIIETOBAHUIN
3aBUCUMOCTEN (PM3UYECKUX BEJIIMUUH U
OTBITOB IO MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH YCTAHOBIICHUS
TEIJIOBOTO PABHOBECHUS U U30ITPOLIECCOB
B razax.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BEIUYHUH.
OneHka rpaHul] HOrPENIHOCTEN.
DKclepuMeHTaIbHas MTPOBEpPKa
YpaBHEHUS COCTOSIHUS MACATBHOTO rasa.
N3yuenne Moenet: IBUKEHUS YaCTHUII
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUS.
onbITa [lITepHa, KpUCTAIITNYECKUX
PELIETOK.

Pemienuie pacu€THbIX 3a/1a4 C ABHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(bU3NYECKOM MOJIECTIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopmyIs1 MOJEKYISApHON (DU3UKH.
PelieHrie ka4eCTBEHHBIX 3a]1a4,
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N3onpoueccsl B nacaapHOM rase

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

CBsi3b MEXKy JaBJICHUEM U CpETHEN
KUHETUYECKOU YHEPTUEH
MOCTYMATEILHOTO 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
e€ yacTuLl.

TexHuyeckue ycTporcTBa u
TE€XHOJIOTHYECKHUE MMPOLIECCHI:
TEPMOMETp, OapOMETp, MOTyUEHUE
HAaHOMATEpUAJIOB

TpeOYIOIIKX MPUMEHEHUSI 3HAaHU I

110 MOJIEKYJISIPHOH (hU3HKeE.
OOBsiCHEHUE YCTPOMCTBA U TIPUHITUTIA
JEUCTBUSI TEPMOMETPA, OapoMeTpa.
OOBbscHEHHUE MOTyYeHUs
HaHOMATEPUAJIOB.

Ornpenenenue ycloBUil IPUMEHUMOCTH
MoJieel PU3NYECKUX T U MPOIIECCOB
(s1B7IEHUI): MoJieniel ra3a, JKUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJICAIBHOTO rasa.

Brimonnenue yueOHBIX 3a1aHUIN

Ha aHaJIMU3 TEIJIOBBIX IIPOLECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJIAPHOM (PU3UKH: CBSI3b JaBICHUS
WJICaJIbHOTO ra3a Co CpeaHen
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIB>KEHUS U KOHIIEHTpalLUen ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA
CO CpEOHEW KHHETUYECKON dHEprueu
TETJIOBOTO JBUKEHHUSI €r0 YaCTHII,
CBSI3b JIABJICHUS UJICATHBHOTO rasa

C KOHLICHTPALIMEN MOJIEKYJ U €T0
TEMIIEpaTypOi, ypaBHEHHUE
MenpaeneeBa—Kianelipona
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3.2

TepmoauHamMuka.
TemnoBbIe MaIMHEI

20

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

JUISL TEPMOJAMHAMUAYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE IapaMeTpPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CUCTEMBI KaK CpEHUE 3HAUCHUS
BEJINYMH, OIIMCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoAMHAMUKHY.
Camonpon3BoibHas penakcanus
TEPMOJNHAMHYECKON CUCTEMBI

K TEILUIOBOMY PaBHOBECHIO.

Mopenb uneanbHOro rasa

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

JUIsl BHYTPEHHEH dHEepruu
OJTHOATOMHOT'0 HJI€AJIBHOTO ra3a.
KBa3zucrarnueckue u HeCTaTUYECKHE
IIPOLIECCHI.

DneMeHTapHas paboTa

B TEpMOJAMHAMUKE. Beruucienue
paboThI Mo TpaduKy mporecca

N3mepenue yaenbHOl TEeI0EMKOCTH
pPa3HbIX BEILIECTB, X CPABHEHMUE,
MIPOBEICHUE UCCIIEIOBAHUMN
3aBUCUMOCTEH (U3MUECKUX BEITNIUH U
OTIBITOB T10 MTPOBEPKE MPEIJIOKECHHOMN
TUIIOTE3bI IPU U3YUYEHUH MPOIECCOB
TeriooOMeHa 1 ainadaTHOro MpoIiecca.
OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEITUUHH.
OneHka rpaHuIl MOrPEIIHOCTEN.
N3ydeHne B3anMOCBS3U YHEPTUH
MEKMOJIEKYJIIPHOT'O B3aUMOJICHCTBUS U
TEMIEPATYPbl KUTICHUS KUJTKOCTEH.
N3yueHue TemnoBbIX ABUTATEIICH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
M3MEHEHUS BHYTPEHHEU SHEPruMu.
Periennie pacu€THbIX 33714 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJIEIIbIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyJT MOJIEKYJIIPHOU (DU3UKHU

Y TePMOJUHAMUKHU.

Pemienre kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I
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Ha pV-auarpamme.

Termnonepenaya kak cnocod U3MEHEHUS
BHYTPEHHEW dHEPTUH
TEPMOAUHAMHYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekius,
TEIUIONPOBOHOCTD, U3TyUYCHUE.
KonunuectBo Tennotsl. TennoéMKocTh
Tena. Y IelibHasg U MOJIsIpHas
TEITOEMKOCTH BELIECTBA. Y paBHEHUE
Maiiepa. Y nenbHast TEIIOTa CrOPAHUS
TOIIMBA. Pacuér KommuecTBa TEeIIOThI
npu Teronepenaye. [lonstue

00 amabaTHOM MpoIiecce.

[IepBbIit 3aKOH TEPMOJIMHAMHUKH.
Buyrpennss sueprus. KonnuectBo
TETJIOTHI ¥ pab0Ta Kak MEPhl H3MEHEHUS
BHYTPEHHEW HEPTUU
TEPMOJUHAMHYECKON CUCTEMBL.
BTopoii 3aK0H TepMOJIMHAMUKH

JIJ1s1 PABHOBECHBIX MTPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJNHAMHYECKON CUCTEMBI
MPOXOJUT €IMHCTBEHHAs afnadara.
AOco0THas TeMIiepaTypa.

BTopoii 3ak0H TEpMOAMHAMUKI

JU1s1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOKHO MEPEATh TEILIOTY

10 MOJICKYJIApHOU (pU3UKe U
TEPMOJUHAMUKE.

OOBsiCHEHUE YCTPOMCTBA U TIPUHITUTIA
JICUCTBHS XOIOAUIbHUKA,
KOHJAUIIUOHEPA, TU3EIBHOTO U
KapOHOPaTOPHOIO ABUTATENICH, MTApOBOM
TypOUHBI.

OOBsICHEHHE TIOJTYYCHHUS CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3AIUHN «TETIIIOBBIX)
OTXOJ0B C MCIOJIb30BAaHHUEM TEIIJIOBOT'O
Hacoca, yTUJIn3aluu OMOOPTraHMYEeCKOTo
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEILJIOBOM» U
AJIEKTPOIHEPTHH.

Brimonnenune yueOHBIX 3a1aHUN

HAa aHAJIMU3 TEIJIOBBIX MPOIECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
ocHOBHBIX noJioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOUN (DUBUKHU U
TEPMOJIMHAMMKHM: TIEPBBIM 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHCHUS
SHEPTUU B TEIUIOBBIX MPOIIECCaX.
Hcnons3oBanue IT-Trexnonorui

1pu paboTe ¢ TOMOTHUTEILHBIMH
MCTOYHUKAMU MH(POpMAITHH 110 TEME,
X KPUTUYECKHUM aHAJIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHann3 U olieHKa MOCJIeCTBUMN
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oT 0oJiee XOJIO0IHOTO Tela K 0oJiee
HarpeToMy 0e3 KOMITeHCAIlUU
(Knaysuyc). HeobpatumocThb
MIPUPOTHBIX TTPOIIECCOB.

[IpuHUMTIBI NEUCTBUS TEMIOBBIX MAIIVH.

KIIA.

MakcumanbHoe 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

WCIIOJb30BAHMs TEIJIOBBIX ABUTaTENICH
Y TEIUIOBOTO 3arpsi3HEHUS OKPYKAIOIIEH
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€301MacHOCTH; MPEACTABICHUIA

0 PalMOHAIBHOM ITPUPOAOTIOIB30BAHUN
(B mIporiecce moAroTOBKH COOOIICHHH,
BBITIOJTHEHUN TPYNIOBBIX MPOEKTOB)

3.3

ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbI€ EPEXOABI

14

[TapooGpazoBanre 1 KOHICHCAIIHS.
Hcmapenue u kurienue. Y qeibHas
TEIJI0Ta NapooOpa3oBaHUsl.
HacpiiieHHbIEe M HEHACBIIEHHBIE TTAPHI.

Habmtoienue cBONCTB HAChIIIEHHBIX
NapoB, MaJIbIX AehopMaluii,

IIPOBEJICHUE KOCBEHHBIX U3MEPEHUN
yI€IbHON TEIUIOTHI IUIABJICHUS JIbJa,
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KauecTBeHHas 3aBUCUMOCTD IUIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO Iapa

OT TeMIEpPaTyphl, UX HE3ABUCUMOCTD

0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS
OT JIaBJIEHUS B JKUJIKOCTH.

Brnaxxnocts Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTENbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraimmueckue n
aMmopdHbIe Tesa. AHU30TPONUSI CBOMCTB
kpuctaiioB. [aBnenue n
KpUcCTaJuIM3anus. Y AelibHasl TeIioTa
miasienus. Cyonumanus.
Jedbopmanuu TBEPAOTO TeA.
Pactsxenue u cxxarue. Cnpur. Moayib
IOnra. Ilpenen ynpyrux aedopmarniuii.
TeruioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacupeHue. AHrapMOHU3M TETIOBBIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
IPUYMHA TETJIOBOTO PACIIUPEHHUS Tell
(Ha KaYE€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUU B Pa30BbIX
nepexoaax.

YpaBHEHHUE TETUIOBOTO OajaHca.
[ToBepXHOCTHOE HATSKEHUE.
KoadpuimenT noBepXxHOCTHOTO

aOCOJIIOTHOM BJIAKHOCTH BO3/1yXa,

ko3 purmeHTa mMoBEpXHOCTHOTO
HaTspKeHus, MoayJisa FOHra.

N3ydenne 3akOHOMEPHOCTEN UCTIAPEHUSI
Y KATICHHS )KUJKOCTEH, B TOM YHUCIIE
KHUTICHUS IPY TTOHMKCHHOM JaBJICHUH,
HarpeBaHus U TUIABJICHUS
KPUCTAUTMYECKOTO BEIIECTRA,

KAWL PHBIX SIBJICHUM, CMAaYUBaHMUS.
[IpoBeneHue OMBITOB C MBUILHBIMHU
TUIEHKAMU.

UccnenoBanne monenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemienne pacuéTHbIX 33714 C SIBHO
3aJaHHOU U HEIBHO 3aJJaHHOU
(hbU3UIECKON MOJICITBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIMHAMHUKHU.

Pemenne kauecTBEeHHBIX 33714,
TpeOYIOMUX MPUMEHECHUS 3HAHUHT

10 MOJIEKYJISIpHOU (pU3UKE U
TEPMOIMHAMHUKE.

OOBsICHEHUE OCHOBHBIX IPUHIIATIOB
CTPOEHUS KUJKUX KPUCTAILIOB,
MOJTY4YEHHSI COBPEMEHHBIX MAaTEPUATIOB.
Onpenenenre ycaoBUi NPUMEHUMOCTH
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HaTspKeHus. KanwusapHbIe SBIICHMUS.
JlaBiieHne nox NCKPUBIEHHON
ITOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlannaca.

TexHuyeckne yCTpoucTBa u
TEXHOJIOTUYECKHUE MTPOLIECCHI: )KUIKNE
KPHCTAJUIbI, COBPEMEHHBIE MaTEPHUAIBI

Mojesnei GU3NUecKuxX Tel U MPOIECCOB
(s1BIeHUI): MoJienelt ra3a, JKUJIKOCTH U
TBEPJOTO (KPUCTAIIMYECKOTO) TEa,
UJI€AIBHOIO ra3a.

Brinonxnenue yueOHbIX 3a1aHUI

Ha aHAJIM3 TETUIOBBIX MTPOLIECCOB
(sIBJIE€HUI) C UCIIOJIB30BAHUEM
OCHOBHBIX ToJ10’keHnii MKT n 3ak0HOB
MOJIEKYJIIPHOUN (DUBUKHU U
TEPMOJMHAMUKU: CBSI3b JaBJICHUS
MJICAJIbHOTO ra3a ¢ KOHIEHTPaluen
MOJIEKYJI M €r0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—KnarneiipoHna,
MEePBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(manpumep, no Teme « TermmooOMen

B ’KUBOU MPUPOJIE»)

Hroro mo pazaemy 49
Paznea 4. DnexkTpoanHamMuka
4.1 | DnexkTpuyecKoe mnojue 24 DJIEKTpU3aLMs TEN U €€ MPOSIBJICHUS. IIpoBeneHre KOCBEHHBIX U3MEPEHUN U

DnekTpuueckuii 3apsia. JIBa Buaa
ANeKTpudecKux 3apsiaoB. [[poBogHUKNY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
DJIeMEHTapHbBIN AJEKTPUUECKUIN 3aps/I.
3aKOH COXpPaHEHUs AIEKTPHUUECKOTO
3apsaa.

OTIBITOB IO MPOBEPKE MPEATOKEHHOM
TUIIOTE3bI IPU U3yUYECHUU
B3aMMOJICHCTBHSI 3apsHKEHHBIX Tell,
3apsifia KOHJIEHcaTopa,
NIOCJIEI0BATEIBHOIO COETUHEHMS
KOH/IEHCAaTOPOB.
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BzaumopericTBue 3apsioB.

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

HA JJICKTPUYECKUE 3aPsiJIbL.
Hanpsk€HHOCTB 3IEKTPUYECKOTO MOJIS.
[IpoOus1ii 3apsa. Jlunun
HANPSKEHHOCTH JIEKTPUYECKOTO MOJIA.
OnHOPOIHOE ANEKTPUUYECKOE TOJIE.
IToTeHnmaibHOCTE
3JIEKTPOCTATAYECKOrO 1oJisA. Pa3HOCTH
MOTEHIMAJIOB U HAIPS)KEHUE.
[TorenuunanbHas HEpPrus 3apsaa

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

[IpuHuMn cynepno3uuuu
AJIEKTPUYECKHUX TTOJIEH.

[Tosie Toueuynoro 3apsaa. Ilone
paBHOMEpHO 3apsikeHHOU ceprl. [Tomne
PaABHOMEPHO 3aps’KEHHOTO 110 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUWA HATPSHKEHHOCTH ITHUX TIOJIEU U
AKBUIIOTEHLIMAIBHBIX IOBEPXHOCTEM.

OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MepeHU (PU3NYECKUX BEIMYUH.
OneHka rpaHmIil MOrPEIIHOCTEM.
HaOnronenue npeBpalieHus SHepruu
3apsHKEHHOTO KOHJIEHCATOPA B SHEPTUIO
U3JIy4YEeHHs CBETOIMOMA, UCCIIEIOBAaHUE
paspsiia KOHJIEHCATOpa Yepe3 pe3UCTop.
N3yuyeHue 3aBUCUMOCTH
ANEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAH IJIACTHUH,
PACCTOSIHUSI MEXy HUMH U
JUBJIEKTPUYECKON TPOHUIIAEMOCTH.
N3ydeHne kapTuH TUHUN
HaMpPsHKEHHOCTH AJIEKTPUUECKOTO TOJIS
TOYEYHOTO 3apsiJa, PABHOMEPHO
3apsKeHHOMN cepbl, pPABHOMEPHO
3apsHKEHHOTO TI0 00bEMY 11apa,
pPaBHOMEPHO 3apsHKEHHON OECKOHEUHOM
MJIOCKOCTH U SKBUIIOTEHIIMAJIbHBIX
IIOBEPXHOCTEMN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU U HESIBHO 3aJIaHHOU
(bU3NYECKOM MOJIETIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 3IEKTPOCTATUKH.

Penienne kayeCTBEHHBIX 3a/1a4,
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[TpoBOAHMKH B 3JIEKTPOCTATHIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsA0B.
JIMDIIEKTPUKH B DJIEKTPOCTATUIECKOM
noJje. Jlusnekrpudeckas
IPOHULIAEMOCTh BELIECTBA.
Konpencarop. DnekTpo€MKOCTh
KOH/IEHCaTopa. DJIEKTPOEMKOCTD
IJIOCKOTO KOHJIEHCATOPA.
[TapamnenbHOE COeAMHEHNE
KoHeHcaTopoB. [locnenoBarenbHOe
COEIMHEHHE KOHJIEHCATOPOB.

OHeprus 3apsPKEHHOT0 KOHIEHCATOoPA.

JIBr>KeHue 3apsyKEHHOM YaCTULIBI

B OJTHOPOJHOM DJIEKTPUUYECKOM II0JIE.
TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
AJIIEKTPOCKOIL, DJIEKTPOMETP,
ANEKTPOCTAaTUYECKAs 3aIIUTa,
3a3eMJICHHUE 3JIEKTPOpUOOpOB,
KOHJIEHCATOPBbI, TEHEPATOP

Ban ne I'paada

TpeOYIOUX TPUMEHEHUS 3HaHUN
I10 DJIEKTPOCTATHKE.

OObsicHEHUE yCTpoOiCcTBa U
IIPUHLINIA JEUCTBUSA DJIEKTPOCKOIA,
AIEKTPOMETPA, KOHJEHCATOPOB,
reHepaTopa Ban ne I'paada.

OObsicHeHue paboThI
AIEKTPOCTATUYECKOM 3aIUTHI,

3a3eMJIEHUS IIEKTPOIIPUOOPOB.
Onpenenenue ycaoBui NPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsizl, OAHOPOIHOE IEKTPUYECKOE
T0JIE.

BrlinonHenne y4eOHbIX 3a1aHHM

Ha aHAJIU3 DJIEKTPUUYECKUX ITPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX MOJIOKEHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsaaa, 3akoH KyioHa,
NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOTO OIS, IPUHLIAIT
CYTIEPIIO3ULIUH MIEKTPUUECKUX MOJIEH.
Hcnons3oBanue [T-Texnonoruin

npu paboTe ¢ AOMOJTHUTETbHBIMU
MCTOYHUKAMU UH(OPMAIUU 1O TEME,
MX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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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, TapaIeIbHOE,
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUYECKUX
uenei. [Ipasuna Kupxroda.

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

MOUIHOCTB ANEKTPUUECKOTO TOKA.
TennoBast MOIITHOCTb, BhIJIEIISIEMAast
Ha PE3UCTOpE.

DJIC v BHYTpEeHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH 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 HaNPSIKEHUSI, KOCBEHHBIX
M3MEPEHUN YIEIBHOTO CONTPOTUBIIECHUS,
O/J1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYUH U OTIBITOB

10 IPOBEPKE MPEAJIOKEHHON TUITOTE3BI
MIPU U3YYEHUH 1IeTIEH TOCTOSTHHOTO
TOKa.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHU (PU3NIECKUX BEINYHUH.
OneHka rpaHul] HOrPENIHOCTEN.
N3yueHne KOpOTKOTO 3aMbIKaHHS
rajbBaHMYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHHS.
Petienne pacué€THbIX 337124 C SIBHO
3aJJaHHON U HESIBHO 3aJJaHHOM
(hU3nYECKOM MOJIECIIbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJT TOCTOSIHHOTO TOKA.
Peliennie kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHUN U
3aKOHOB MOCTOSIHHOTO TOKa.
OObsicHEHUE YCTPOMCTBA U MTPUHIUIIA
JICWCTBUS aMIIEPMETPA, BOJIBTMETPA,
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TexHuyeckue ycTporucTsa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKOU JHEPTUU

peocrtara, C4éTUrKa ANEKTPUIECKOU
SHEPIHUU.

BrinonHeHnne yuyeOHbIX 3a1aHUI

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

JUISL y4acTKa LENU U U1 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—Jlenna.

PaGoTa B rpynmax mpu o0CyK1eHUN
BOITPOCOB MEXIPEIMETHOTO XapaKkTepa
(Hanpumep, o TeMe « DNEKTPUIECKUE
SBJICHUS B IPUPOJIEY)

4.3

ToKM B pa3iauyHbIX
cpenax

DJIeKTpUYecKasi IPOBOJIUMOCTh
Pa3JIMYHBIX BEIIECTB. DIEKTPOHHAS
MPOBOJAMMOCTH TBEPIBIX METAILIOB.
3aBUCUMOCTh CONPOTUBIICHUS] METAJLJIOB
oT TemnepaTypbl. CBEpXNpOBOJUMOCTb.
DJIEKTPUYECKUM TOK B BAKyyMe.
CBoiicTBa JIEKTPOHHBIX MTyYKOB.
[TonympoBonuuku. CoOCTBEHHAS U
pUMeCHasi IPOBOJIUMOCTh
NOJIYIIPOBOAHUKOB. CBOMCTBa
p-n-nepexona. [lonynpoBogHUKOBEIE
IpUOOPHI.

DJIEKTPUYECKUM TOK B SJIEKTPOJIUTAX.

IIpoBeaeHUE KOCBEHHBIX U3MEPEHUN U
HUCCJIEIOBAHUN 3aBUCUMOCTEN

MeXTy (U3NISCKUMHU BEIMUMHAMHU
MIPU U3YYEHUHU TTPOIIECCOB MPOTECKAHUS
AJIEKTPUYECKOTO TOKa B MeTaslax,
AIEKTPOJIUTAX U MOTYHIPOBOTHUKAX.
OmnpenencHne aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEN
M3MEepeHUN (PU3NUSCKUX BEIIMYHH.
OueHka rpaHui] MOrPEeITHOCTEN.
Hab6nronenue snexktponusa, usyueHue u
O0O0BSICHEHHE MTPOBOAUMOCTH
AJIEKTPOJIUTOB, SKCIIEPUMEHTATIBLHOE
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DIIEKTPOIUTAYECKAST TUCCOIUAIIS.
DnekTponus. 3akonsl Papaaes

JUTSL DJIEKTPOJIN3A.

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

U3Yy4YEHHUE 3aKOHOB AJIEKTPOJIU3a
Qdapajes.

CHsTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU TUOAA.

CpaBHEHHE TPOBOJUMOCTH METAJIIIOB

Y TIOJIyIIPOBOTHUKOB.

N3ydeHne HCKpOBOTO paspsaa

Y IPOBOJMMOCTH BO3yXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(buU3YECKON MOJIEIBIO C
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEMN
MOCTOSIHHOT'O TOKA B Pa3JIMYHBIX CPEIaXx.
Pelmenne kauecTBEHHBIX 3a/1a4,
TPEOYIOITUX TPUMEHCHHS
3aKOHOMEPHOCTEW MOCTOSTHHOTO TOKa

B Pa3JIU4HbIX CPEIax.

OOBbscHEHHUE YyCTPOICTBA U IPUHLIUIIA
JIEMCTBUS ra30pa3psAHbIX JaMmIl,
ANEKTPOHHO-TY4YeBOI TpyOKH,
MOJTyTIPOBOTHUKOBBIX MPUOOPOB: AUOAA,
TpaH3UucTopa, PoToanoaa, CBETOIMOAA.
OOBbsicCHEHUE CYTH MPOLIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBITUUTABKU aJTFOMHUHUSL, SJIEKTPOHHOM
MUKPOCKOIUU

Hroro no pazneny

54
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Pa3znen 5. ®u3nyeckuii NPAKTUKYM

5.1 | ®usnueckuit 16 Cnoco0bl n3MepeHust PU3NIECKUX [IpoBeneHrne KOCBEHHBIX N3MEPEHUN,
IPaKTUKYM BEJIMYUH C UCIIOJIb30BAHUEM UCCIJIEJOBAaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (u3NYECKUX BEJIMYMH, IPOBEPKA
U3MEPUTEIBHBIX TPUOOPOB U MPEII0KEHHBIX TUIIOTE3
KOMIIBIOTEPHBIX JaTUUKOBBIX CUCTEM. (BBIOOp M3 paboT, ONTUCAHHBIX
AOGCOIIIOTHBIE U OTHOCUTEIIBHBIE B TEMaTHUUYECKUX pa3fesiax
MOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX | «YUECHUYECKUH IKCIIEPUMEHT,
BenurH. OIeHKa IpaHHuIl 1abopaTopHble pabOThI, IPAKTUKYM))
MOTPETHOCTEN

Hroro mo pazaemy 16

PesepBHOE Bpems 10

OBILIEE KOJIMYECTBO 170

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

y4eOHOro npeaMera

Paszpnen 1. DnexkrpoamaaMuka

1.1

MarsuTHOE 110J1e

14

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

MarauTHoOe 1oJ1e TPOBOJHUKA C TOKOM
(OpstMOTO IPOBOJIHHMKA, KATYILIKU U
KpyroBoro Butka). OnsIiT Ipcreaa.
Cuna Amrnepa, e€ HanpaBJICHHE U
MOJYJIb.

Cuna JlopeHnua, e€ HanpaBJIeHHE U
MOZYJIb. [[BH>KEHUE 3apsyKEHHOM
YacCTHUILIbl B OJTHOPOJTHOM MarHUTHOM
nosie. Pabora cuiibl JlopeHia.
MaruuTtHO€ 110J1€ B BELIECTBE.
deppoMarHeTuKy, napa-

U JIMaMarHeTUKH.

TexHuueckue ycTpoucTsa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
MIPUMEHEHUE TOCTOSIHHBIX MArHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
cuibl Amriepa, IpoBEACHUE
UCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY
(bU3MYEeCKUMU BETUYMHAMU U OIBITOB
10 MPOBEPKE MPEITIOKECHHON TUIOTE3bI
IIPU U3YUYEHHUH JIEUCTBUSA MIOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMO/ICHCTBUS MPOBOJHUKA

C MarHUTHBIM TOJIEM.

OmnpeneneHue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BEINYUH.
OneHka rpaHul] HOrPENIHOCTEN.
HccnenoBanne MarHuTHOI'O MOJIS
MOCTOSIHHBIX MarHUTOB, CBOMCTB
(beppOMarHeTuKoB.

OnpeneneHue yCiaoBUM MPUMEHUMOCTH
MOJIEIH OJTHOPOTHOTO MAarHUTHOTO
MOJISL.

Onpenenenue HanpaBIE€HUS] HHAYKIIUU
MAarHUTHOTO TOJISl TPOBOJAHUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJBUTATENb SKOOU, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuibl Amriepa u cuiel JlopeHua.
N3yueHune KapTUHBI IUHUN UHAYKIIUN
MAarHUTHOTO MOJISI TOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSMOTO
MIPOBOJIHUKA, 3aMKHYTOTO KOJIBLIEBOT'O
MIPOBOJIHUKA, KATYIIKU C TOKOM.
OObsicHEHUE B3aMOJICHCTBHUS IBYX
MIPOBOJAHUKOB C TOKOM, AEHCTBUS CUJIbI
JlopeHiia Ha MOHBI AJEKTPOJIUTA.
Habmronenue aBMKEHUS MTydKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
N3ydenne npuHuuna 1eUCTBUSA
AIEKTPOU3MEPHUTEIHHOTO MPUOOpa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.
Pemienue pacu€THBIX 3a7a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hbU3NIECKOM MOJICITBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «MarHuTHOE MoJIe».
Pemienre kauecTBEHHBIX 3aj1a4,
TPEOYIOUTUX MPUMEHEHUSI 3HAHUM

1o Teme «MarHuTHOE TOoJIe».
OOBsiCHEHUE YCTPONCTBA U MPUHITUTIA
JEUCTBUS JIEKTPOMArHuTOB, TECTEpa-
MYJIBTUMETPA, SJAEKTPOABUTATENS
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Axobu, yckopuTenen 31eMeHTapHbIX
YacTHL.

OOBsicHEHUE MPUMEHEHHSI TOCTOSTHHBIX
MarHuTOB

1.2

DneKTpoMarHuTHas
WHIYKIAS

13

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

OJIC nHAyKUIHUKU B IPOBOJAHUKE,
JBIDKYIIEMCS] B OJTHOPOJHOM
MarHMTHOM I10JI€.

[TpaBuno Jlenna.

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

DHeprusi MarHUTHOTO MOJISI KaTYIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKUE MTPOIIECCHI:
WHIYKIMOHHAS MI€4b, COJIEHOU, 3al1uTa
OT DJICKTPU3ALIMH TEJI NIPU JBKCHUU

B MAarHUTHOM T0JI€ 3eMIIH

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (PU3NUECKHUX BEITUYUH U
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
OnpeneneHue MHAYKIIUA BUXPEBOTO
MAarHUTHOTO TOJISI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHu (PU3NUEeCKUX BETUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.
DKCIEpUMEHTAIBHOE N3yUYEHHE MTPaBUIIa
Jlenna.

HccnenoBanue sIBICHUS] CAMOMHIYKIINH,
3aBucumoct J/]C caMOMHAYKIIUH OT
CKOPOCTH U3MEHEHUSI CHJIbI TOKA B IICTIH.
N3yueHue najeHus MarHura

B QJTIOMUHUEBOU (MeIHOM) TpyOe.
COopka MoJIeNn AIEKTPOMArHUTHOTO
reHepaTopa.

Pemenune pacu€THbIX 3a7a4 € ABHO
3aJIaHHON U HESIBHO 3aJIaHHON
(bU3UYECKON MOJIEITHIO
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C HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMmy1 o Teme «DNeKTpOMarHuTHas
WHITYKITASD.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOyIOMMX MPUMEHEHUS 3HAHHH

1o TeMe «DJIEKTPOMarHuTHas
WHTYKITASD.

OObsicHEHUE OCHOBHBIX MPUHIIMIIOB
NEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, TAKUX
KaK: UHIYKIIMOHHAS TI€4b, COJICHOU/I,
3aIUTa OT DIEKTPHU3AIUH TET

MIPY IBM>KEHUHM B MATHUTHOM TIOJIe
3eMII.

PaGoTa B rpynmax mpu o0CyX1eHUN
BOIIPOCOB MEXIPEIMETHOTO XapaKTepa
(Hanpumep, O TeMeE
«INEKTPOMATHUTHBIC SBJICHUS

B IIPUPOJIEY)

Hroro no pazneny 27

Pa3nen 2. Kojie0anus 1 BOJTHBI

2.1 Mexanunueckue 10 KonebarenbHast cucrema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,

KOJIeOaHUs CBoOoaubIe K0oJIe0aHus. HCCIICIOBAHUS 3aBUCUMOCTEH MEXTY

I"apmonnyeckue KoacOaHms. (U3NYSCKUMU BEIMYMHAMH U OITBITOB
KunemaTnueckoe U JUHAMHAYECKOE I10 MPOBEPKE MPEITI0KECHHOMN THITOTE3bI
omHCaHue. DHEPTETUIECKOE OTMCAHKE MIPU U3yYCHUH KOJICOAHUI HUTSIHOTO U
(3aKOH COXpaHEHHUsI MEXaHUYECKOU NPYXKHHHOT'O MasiTHAKOB,
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sHepruu). BeIBoJ AMHAMUYECKOTO
OTIMICAHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Awmmuntyzaa u ¢asa konebanuid. CBsi3pb
aMIUTATYbI KOJIEOAHUI MCXOTHON
BEJIMYMHBI C aMIUIUTYJJaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

ITepuon u yacTtoTa KoJeOaHMIA.
[Tepuon manbix CBOOOIHBIX KOJIEOAHUIA
MaTeMaTU4ecKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJICOaHUI MPYKMHHOTO
MasiTHUKA.

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

TexHudeckue yCTpoucTBa u
TEXHOJIOTUYECKUE TMPOLIECCHI:
METPOHOM, YacChl, KAYEJIH, MY3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKICHHBIX U 3aTYXaIOIINX
MEXaHUYECKUX KOJIEOaHHIA.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
U3MEpeHUI (PU3UICCKUX BETNYHNH.
OrneHka rpaHuil IOrPEITHOCTEH.
HaOmronenre He3aBUCUMOCTH MEPHO/1a
MaJlbIX KoJieOaHUM rpy3a Ha HUTH

OT aMILJIUTY/IbI.

DKCIIepUMEHTAIbHAS TPOBEPKA 3aKOHA
COXpaHEHHMS SHEPTUU MPU KOJEOaAHUAX
rpy3a Ha Npy>KUHE.

Habmronenne pe3oHanca.
Onpenenenue yCaoBUl MPUMEHUMOCTH
MOJICJIM MaTeMaTUYECKOTO MasTHUKA U
UJICaJTLHOTO MPY>KUHHOTO MasiTHUKA.
Perienne pacué€THbIX 3a71a4 C SIBHO
3aJJaHHON U HESIBHO 3aJITaHHOM
(buU3NYECKO MOJENbIO

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

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

110 TeMe «MeXaHn4YeCKUe KOJIeOaHMsD».
OOBsicCHEHHE YCTPONCTBA U TIPUHITUTIA
JICVCTBHSI METPOHOMA, YAaCOB, KAUEJEH,
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MY3bIKQJIBHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnonp3oBanue IT-TexHomorui

1pu paboTe ¢ TOMOTHUTEILHBIMU
HUCTOYHUKAMU WH(OPMAITUH TI0 TeME, UX
KPUTHYECKUM aHAJIN3 U OICHKa
JIOCTOBEPHOCTH

2.2

DJIEKTPOMAarHUTHbHIE
KoJIeOaHus

15

Konebarenbublii KOHTYp. CBOOOAHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHUs

B UJI€aIbHOM KO0JIeOaTEIbHOM KOHTYpE.
®opmyna Tomcona. CBsI3b aMIUTUTYAbI
3aps/1a KOHJAEHCATOpa C aMIUIMTYIOU
CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.
3aKOH COXpAaHEHUS SHEPTUU

B UJI€AIbHOM KO0JIeOaTeIbHOM KOHTYpE.
3aryxaromue 3JeKTPOMarHuTHbIE
Kose0anus. BeiHyX1eHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.
IlepemeHnHbI TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYAHOE U
JNEUCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HaMpsHKEHUS TpU pa3audHon popme
3aBUCUMOCTH MEPEMEHHOI0 TOKa

OT BPEMEHH.

CunyconanbHbIA IEPEMEHHBIN TOK.
Pe3uncrop, KoHAEHCATODP M KaTyIIKa
WHIYKTUBHOCTH B LIENU

[IpoBeneHre KOCBEHHBIX U3MEPEHUM U
HCCIIEIOBAHNS 3aBUCUMOCTEN
(U3UYECKUX BEJIMUUH MPU U3YUCHUHN
AJIEKTPOMArHUTHBIX KOJICOAHU U 1ieneit
MIEPEMEHHOTO TOKA.

OmnpeneneHue aOCONMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BEIUYUH.
OneHka rpaHul] NOTPEIHOCTEN.
N3yuenne ycTpoicTBa M MpUHIUTIA
nencTBus Tpanchopmaropa.
HaGmroienue sneKTpoMarHuTHOTO
pe30HaHca.

N3yuenne ocuniuiorpaMm
AJIEKTPOMAarHUTHBIX KOJIeOaHUMH.
Peliennie pacu€THbIX 3374 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UIECKOM MOJICIIbIO

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

Wneanbhblil TpanchopmaTop.
[IpousBoacTBo, nepenayva u
NOTpeOJICHHUE ANEKTPUUECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU

IIPY IIPOU3BOACTBE JICKTPOIHEPTUH.
KynbTypa ncnons3oBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKUE MIPOLIECCHL:
3JIEKTPUYECKU 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JINHUU
aNEeKTpoIepenay

KOJICOAHMS.

Pemnrenne kauecTBEeHHBIX 3a/1a4,
TpeOYIOMUX MPUMECHCHHSI 3HAHUIT

1o TeMe « JEKTPOMAarHUTHBIC
KoJeOaHUs».

CpaBHEeHHE MEXaHUUECKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHUH.
OOBsICHEHHE YCTPOMCTBA M TIPUHITUTIA
JICVCTBHS IEKTPUYECKOTO 3BOHKA,
reHepaTopa IMepeMeHHOro TOKa, JTMHUM
AJIeKTponepeaay.

OmnpeneneHue ycIoBHi MPUMEHUMOCTH
MOJIEJIH UJICaILHOTO KOJIE0ATEILHOIO
KOHTYpa.

AHau3 " OlleHKa MMOCIEICTBUN
WCIIOJIb30BaHUS PA3IMYHBIX CITIOCOOOB
IIPOM3BOJICTBA DJICKTPOIHEPTUH

C IIO3UIIMH DKOJIOTHUECKOUN
0€30MacHOCTH; MPEeICTABIICHUN

0 PaIMOHAILHOM TMPUPOJIOIOIB30BAHUHT
(B mporiecce MoaroTOBKH COOOIICHHH,
BBITIOJITHCHUH TPYIITOBBIX TTPOCKTOB)

2.3

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJTHBI

10

MexaHnuecKkre BOJIHBI, YCIOBUS UX
pactpocrpanenus. [lonepeunsie u
IIPOAOJIbHBIE BOJIHEIL. [lepron, ckopocTh
pacnpoCTpPaHEHHUs U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6nronenue o6pa3zoBanus u
pacrnpoCTpaHEeHHUs MOMEePEUHbIX

Y TPOJIOJIBHBIX BOJIH, OTPAKEHUS U
npeoMIICHUs, HHTep(epeHIINN

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

3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITyMoBOE€ 3arpsi3HEHUE OKPYKaroLIeh
Cpelbl.

DJIEKTPOMATrHUTHBIC BOJIHBL. Y CIIOBUS
U3ITyYEHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opuieHTanus BEKTOPOB

1§, E , U B DJICKTPOMAarHuTHOU BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHue, MPeIOMIICHHE,
noJiIpu3aIus, uHTephepeHITUs U
nudpaximys.

[IIxana 1eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHue 3J1eKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

HpI/IHI_[I/IHBI paanroCBA3N U TCICBUACHUS.

Pannonoxkamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKaroUIEH Cpebl.

TexHuyeckue ycTponcTBa u
IPAKTUYECKOE MPUMEHEHUE!
My3bIKaJIbHbIE HHCTPYMEHTHI, pajaap,
PaguONIPUEMHUK, TEIEBU30D, AaHTEHHA,
tenedon, CBU-neus, ynpTpa3zByKoBas
JUArHOCTUKA B TEXHUKE U MEJIULIMHE

aKyCTHYECKOTO pEe30HaHCa, CBA3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMIUTUTYI0U U 4aCTOTOMN KOJeOaHUH.
N3ydeHue CBOMCTB yiIbTpa3ByKa U €ro
MIPUMEHECHMUS.

HccnenoBanne CBOMCTB
AJIEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE,
MpeJIOMJICHUE, TTOJISIpU3allns,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue HHPPaKpPaCHOro U
yIbTPaduOIECTOBOTO U3ITYUEHUM.
CpaBHEHHE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Onpenenenue yCaoBUl MPUMEHUMOCTH
MOJIEJIM TAPMOHUYECKOUN BOJIHBI.
Pemienre kaueCcTBEHHBIX 3aj1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o TeMe «MexaHnyeckue u
AJIEKTPOMArHUTHBIE BOJTHBI.
N3yyenune napameTpoB 3ByKOBOU
BOJIHBI.

N3ydeHue pacnpocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBsicCHEHUE YCTPONCTBA U TIPUHITUTIA
JEUCTBUS MY3bIKAJIbHBIX THCTPYMEHTOB,
pazapa, paauonpuEMHUKA, TEJICBU30PA,
anTeHHbl, Tenedona, CBU-neun.
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OOBbscHEHUE YIbTPa3BYKOBOM
JIMarHOCTHKHU B TEXHUKE U MEIHUIINHE.
Hcnons3oBanue IT-Trexnonorui

1pu paboTe ¢ TOMOTHUTEILHBIMU
HUCTOYHUKAMU WH(OPMAITUH 110 TEME,
WX KPUTUYECKUU aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 " OlleHKa ITOCIEICTBUN
ITYMOBOTO Y 3JIEKTPOMarHuTHOTO
3arpsA3HEHUS OKPYKAIOIICH cpeibl

C IIO3UIIMH DKOJIOTHUECKOUN
0€30I1aCHOCTH; TIPEICTABICHUI

0 pallMOHAJILHOM MPUPOIOTIOIE30BAHUHI
(B mpoliecce MoAroTOBKM COOOIICHUH,
BBITIOJIHEHUHU TPYIIIOBBIX ITPOEKTOB)

2.4

Onrtuka

25

[IpssMonuHEHOE pacpOCTpaHEHUE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera.

To4eyHbIN HCTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTPAXKECHUS
cera. [locTpoenune nzobpakeHui

B IUIOCKOM 3epkaie. Chepruueckue
3epKarna.

[Ipenomiienue cBeta. 3aKOHBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN TOKa3aTETh
npenomieHust. [IocTOSTHCTBO 4acTOThI

HaoOmronenrne onTUuecKux siBICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPECHUM,
HCCIEI0BaHMS 3aBUCUMOCTEH
(hbU3NYECKUX BEJIMUUH U OTBITOB

T10 TTPOBEPKE MPEITTOKECHHON TUITOTE3BI
MIPY U3YYEHUH SIBIICHUU ITPEIIOMIICHUS
CBETa Ha rPaHMUIIE pa3liesia IByX Cpel,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
PaCCEeHBAIOIIEH JIMH3aX, BOJTHOBBIX
CBOMMCTB CBeETa.

HaOmro1enue mojsHoro BHyTpeHHEro
OTpakKEHUsI, U3YUYEHUE MOJEITU
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CBETA U COOTHOLICHUE JJIUH BOJIH
IIPU MEPEXOJE MOHOXPOMATUYECKOTO
CBETAa Uepe3 IPaHully paszeiia IByX
ONTUYECKUX CPEL.

Xon mydyen B npusMme. [lucnepeuns cera.
CrnoxHblit cocTaB 6enoro ceeta. L{Ber.
[TosmmHOE BHYTpEHHEE OTpPaXKEHHUE.
[IpenenbHBIN yroJ HOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.
CoOuparoiiye 1 paccerBarOIINe JTUH3HI.
Tonkas nuH3a. DOKYyCHOE PaCCTOSHUE U
ONTUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOHM C(epUIECKOM JIMH3BI OT €€
F€OMETPHUU U OTHOCUTEIILHOTO
IIOKa3aTes IPEJIOMIICHHUS.

dopMyra TOHKOU JTMH3BI. Y BEJIIMYCHUE,
JTaBaeMoO€ JTUH30M.

Xon yqa, TpoIIeAIIero JIMH3Y MO/
ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
onrru4eckoun ocu. [locrpoenue
U300pKEHUN TOUKH U OTPE3Ka PSIMOM
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

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

CBETOBO/IA.

[Tonyyenue uzoOpakeHus: B CHCTEME
U3 IJIOCKOTO 3€pKaJia U JINH3BI,

B CUCTEME U3 JABYX JINH3.
KoHcTpynpoBaHue T€IeCKOMUYECKUX
CUCTEM.

N3ydenue nossipusanuu CBETa,
OTPaXEHHOTO OT MOBEPXHOCTHU
JUDJICKTPUKA, U3YUCHHE
uHTEephEPEHIINH JTA3ePHOTO U3ITYUCHUS
Ha JIBYX IIEJIAX.

[Toy4yeHue criekTpa U3mydeHus
CBETOJIMO/a MIPU MOMOIIHU
JTU(PaKIIMOHHON PEIETKHU.

Perienne pacu€THbIX 3a71a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3HYEeCKO MOJIENBIO

C MCIO0JIb30BAHHEM OCHOBHBIX 3aKOHOB U
dhopmyi 1o TeMe «OnTHKay.

Pemenne kauecTBEeHHBIX 3a71a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

1o Teme «OnTuka.

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

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

Bonnosas ontuka. MaTtepdepenmms
cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOM0IEHNS MAKCUMYMOB U
MUHHUMYMOB B UHTEp(PEpEHIIMOHHOMN
KApTHUHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMepsI Kiaccuyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpakuus cera. JudppakuuoHHas
pemérka. Y cioBue HabIIOAeHUS
TJIABHBIX MAKCUMYMOB TP MaJICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIIMOHHYIO PEIIETKY.
[Tonmapu3zanus ceera.

TexHnueckue yCTpoucTBa 1
TEXHOJIOTHYECKHE MTPOLIECCHI: OUKH,
JyTia, IepucKo, goTroarnmapar,
MUKPOCKOII, MPOEKLMOHHBIN anmnapar,
IPOCBETJIEHHUE ONTHKH, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS pEUIETKA

MPUMEHUMOCTH F€OMETPUUYECKOMN
OTITUKH.

OObsicHeHue 0COOEHHOCTEHN MPOTEKAHUS
ONITUYECKUX SABJICHUI: UHTEP(DEPECHIINH,
T paKkIuu, TUCIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbscHEHNE YCTPOICTBA U IPUHIIUIIA
JEHCTBUS OYKOB, JIYTIbI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
IPOEKLMOHHOIO annapara,
TU(PpaKIIMOHHON PEeETKH, BOJTOKOHHOM
OIITUKH.

OOBsicHEHUE TIPOCBETIICHUS ONITHUKH.
PaGoTa B rpynmax mpu o0CyX1eHUN
BOIPOCOB MEXIPEIMETHOTO XapaKTepa
(manpumep, o Teme «CBEeTOBbBIC
SBJICHUS B IPUPOJIEY)

Hroro no pazuneny

60

Paznen 3. OcHOBBI clIEMAJILHOM TEOPUHM OTHOCUTEJIbHOCTH (nasee - CTO)

3.1

OcHOBBI
CIIeLIUaJIbHOU TEOpUHU
OTHOCUTEJIBHOCTHU

5

['paHn1bl MPUMEHUMOCTH KJIACCHYECKOMN
MeXxaHuku. [locTynaTel crienuanbHON
TEOPUU OTHOCUTEINBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOMN

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
UMITYJIECA U DHEPTUH PENATUBUCTCKUX
yactull (1o ¢poTorpadusM TPEeKoB
3apsKEHHBIX YaCTUI] B MArHUTHOM
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untepBai. [Ipeobpazoanus Jlopena.
VY cnoBre NPpUYMHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpaleHUE
JUTUHBI.

DHeprus 1 UMITYJIbC PEISITUBUCTCKON
YaCTHULIBIL.

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

TexHuyeckue ycTporcTa u
TE€XHOJIOTUYECKUE ITPOLECCHI:

CIIyTHHKOBBIE IPUEMHHUKH, YCKOPUTEIU
3apSYKCHHBIX YaCTHI]

roJje).

AHau3 1 onucaHue GU3NICCKUX
SIBJICHUH C MCTIOJIh30BAaHUEM ITOCTYJIATOB
CIEIUaIbHOM TCOPHUH OTHOCUTEIIBHOCTH.
OObsicHEHNE IPUHIINIA TCHCTBUS
CIIyTHHKOBBIX TPUEMHUKOB,
YCKOpHUTEIeH 3apsHKEHHBIX YaCTHIT

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

BOJIHOBOU JyaJIu3M

(u3nmydeHue abCoMOTHO YEPHOTO TEIIA).
3akoH cMmenieHus: Buna. ['unoresa
Ilnanka o KBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.
dororpdext. OnpiTer A.I'. CTonerona.
3akonbl hoTodddekra. YpaBHeHHE
OitHmTeitHa 111 hoTodrddexTa.
«Kpacnas rpanuna» pororddexra.
JlaBnenue cBeta (B 4aCTHOCTH,
JIaBJICHUE CBETa Ha a0COJIFOTHO

HCCJICIOBAHUS 3aBUCUMOCTEN MEXKTY
(bU3NYECKUMU BEIMUMHAMU

MIpU U3y4eHUU siBJIeHUs poTodPdekTa.
OmnpenencHne abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
M3MEpPEHUN (PU3NUCCKUX BEITUYHNH.
OrneHka rpaHull MOTPEUTHOCTEM.
Pemienre pacu€THbIX 3a7a4 C IBHO
3aJIaHHON U HESIBHO 3aJJaHHOM
(bU3UYECKON MOJIEITHIO
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MOTJIOMIAIOIIYIO U a0COIIOTHO
OTPAXKAIOITYIO TOBEPXHOCTH). OTBITHI
I1.H. JIeGenena.

BoaHoBrsle cBoMcTBa YacTHll. BoJHbI
ne bpond. JlnuHa BostHel ge bpoiia u
pasMepsl 00J1aCTH JTOKATU3AIIH
JBUKYIIEHCS YaCTHULIBI.
KopnyckynsipHO-BOJIHOBOM Jyanu3M.

Judpakuus 37€KTPOHOB Ha KpUCTAILIaX.

Crneunduka u3smMepeHnii B MUKPOMHUPE.
CooTHoONIEHNS HEOTIPENEIIEHHOCTEN
I'eiizenbepra.

TexHuyeckue ycTponcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIEKTPOMETP, (hOTOIEMEHT,
(oToaaTUNK, TYHHEJIbHBIN MUKPOCKOII,
COJIHEUHas OaTapesi, CBETOINO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «KBaHTOBBIE
SIBJICHUS.

Pelenne kauecTBEeHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHU I

1o Teme «KBaHTOBBIC SIBJICHUSD.
Ornpenenenue yciuoBUil TPUMEHUMOCTH
KBAaHTOBOM MOJIEIIA CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCMOJIb30BAHUEM YpPaBHEHUS
OlinmTenHa aa Gporoaddekra,
MPUHILINNA COOTHOIIEHUI
Heonpenenéunoctu [ eiizendepra.
OObsicHEeHUE PUHIINTIA JEHCTBUS
CIIEKTpOMETpa, (PoTOIIEMEHTA,
dboToaTYMKA, TYHHEITEHOTO
MHUKPOCKOIIa, COJTHEUHOMU OaTapew,
CBETOJIMO/A.

Hcnons3zoBanue [ T-Ttexnonoruii

pu paboTe C TOMOJHUTETLHBIMHU
HMCTOYHUKAMU WH(POpMAIINU 110 TEME,
X KPUTUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OnBITH IO HNCCICOA0OBAHNIO CTPOCHUA
aToMa. HnaHeTapHaﬂ MOZACIIb aTOMa

Pesepdopna.
[Toctynatsel bopa. U3nyuenue u

OrnpeneneHue AIMHBI BOJHBI JIa3€PHOTO
W3JTyYCHMUS.

HaOmronenue nuHeMYaThix CIIEKTPOB.
HccnenoBanue criekTpa pa3pe:KeHHOTO
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norjoiieHrue (OTOHOB IIPH MEePeXo/ie
aToOMa C OJTHOTO YPOBHSI DHEPTHUH

Ha JpYrou.

Bugpl criektpoB. CniekTp ypoBHEN
SHEPruM aToMa BOAOPOJA.
CrnoHTaHHOE U BBIHYXKJECHHOE
n3ny4yeHue ceera. Jlazep.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTUYECKHUE MPOLIECCHI:
CIIEKTPaJIbHBIN aHaINU3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIM KOMIIBIOTED

aTOMapHOTO BOJAOPOJA U U3MEPEHUE
nocTossHHON PunGepra.

N3yuenue ycTporcTBa U AEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OnpeneneHue ycloBUil NPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OOBsicHEHUE IPUHIUIIA ICUCTBUS
CIIEKTPOCKOMa, J1a3epa, KBAHTOBOIO
KOMITBIOTEPA.

AHaJn3 KBaHTOBBIX MPOLECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
noctynaros bopa

4.3

dus3uka aTOMHOI'O
aapa u
3JIEMEHTAPHBIX
JaCTHII

Hyxknonnas monens sigpa I elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe
yuciio sapa. U3oronsl.
PangnoaktuBHOCTH. Anbha-pacmal.
DONEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydeHue.

3aKOoH paAM0aKTUBHOTO pacnaja.
PannoakTuBHBIE H30TOMBI B MPUPOJIE.
CBoiicTBa HOHU3UPYIOUIETO U3TYUYEHUS.
Binusinue pagnoakTHBHOCTH Ha KUBbIE
opranu3mbl. EctrecTBeHHBIH QOH
u3iydyenus. /JJlozumerpus.

DHeprus CBsA3M HYKJIOHOB B si/Ipe.
Snepusie cuibl. [ledext maccsl sapa.
Snepnbie peakunu. JleneHue u CUHTE3

IIpoBeneHue n3mMepeHni
pagnoaKkTUBHOTO (hoHA

C UCTIOJIh30BaHUEM JO3UMETpa U
HCCJICIOBAHUE TPEKOB YaCTHI]

(10 TOTOBBIM hoTOrpadusIM).
N3yuenue morormieHus 0eTa-4acTHIl
ATFOMUHUEM.

OnpeneneHue yCiaoBUM MPUMEHUMOCTH
MOJIEJI ATOMHOTO SI/Ipa.

AHanu3 1 ONMcaHue AEPHBIX PeaKIuit
C UCTIOJIH30BAaHUEM TOHSITUN MacCOBOE
YUCJIO U 3apsiI SIpa, DHEPTHUS CBI3U
apa, 3aKOHOB COXpaHEHUs 3apAna,
MacCOBOT0 YHCJIa U DPHEPTHH B SICPHBIX
peaKIusX, 3aKOHa PaTUuOAKTHBHOTO
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anep. Snepusie peaktopsl. [IpodieMbl
YIIPABISIEMOTO TEPMOSIICPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
SIEPHON SHEPTETUKH.

MeToabl perucTpalni U UCCICI0BAHUS
AJIEMEHTAPHBIX YACTULI.
DOyHIaMEHTAIbHBIC B3aUMOACHCTBUA.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOU
Mojieni. KBapk-TiiroOHHAst MOJENb
aJpOHOB.

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

EnnncTBO mznueckoii KapTUHBI MUpA.
TexHuyeckue ycTporcTBa U
TE€XHOJIOTHYECKHUE TIPOLIECCHI: JO3UMETD,
Kamepa BuiibcoHa, iAepHbBIA PEaKTop,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacrnaja.

OOBsiCHEHUE MPUHITUIIA JICHCTBUS
JI03UMETpA, Kamepbl BunbcoHa,
SJIEPHOTO peaKkTopa, TEPMOSICPHOTO
peakTopa, aTOMHON OOMOBI, MArHUTHO-
PE30HAHCHOM ToMorpadum.

AHanu3 1 OIeHKa BIUSHUS
PaIMOaKTUBHOCTHU Ha KUBbBIC
OpPTraHU3MBI, a TAKXKE MOCIIEICTBUN
Pa3BUTHSA SIEPHOMN IHEPTETUKHU

C IIO3UIIMH DKOJIOTHUECKOUN
0€3011acCHOCTH; TIPEACTaBICHUM

0 pallMOHAILHOM MIPHUPOAOTI0IHL30BAHUN
(B mpo1iecce moATOTOBKU COOOIIEHUH,
BBITIOJTHEHHUS TPYNIIOBBIX IPOSKTOB)

Hroro no pazuneny

25

Paznen 5. DjeMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DJIeMEHTBI
aCTPOHOMHH H
acTpopU3UKH

12

Drarbl pa3BUTHS aCTPOHOMUH.
[IpuknagHoe U MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHoMuu. [I[puMeHnMOCTh
3aKOHOB (DU3UKU JJ1s1 OOBICHEHUS

HaOmronenue 38é31H0T0 HEDOA
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUH I ONIPEACIICHUSA
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MPUPOIbI KOCMUYECKUX OOBHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienoBanuii. CoBpeMEHHbIE
ONTUYCCKHUE TEIICCKOIEI,
paaruoTEIECKOITBI, BHEAaTMOC(hEepHasl
ACTPOHOMMSL.

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

Comnneunas cucTema.

Connne. CotHeuUHast aKkTUBHOCTb.
Hctounuk sneprum CoiiHia 1 3BE37.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIEKTpaJIbHBIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI ITIABHOM
TIOCJICIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIsI 3BE3]T
I'JIaBHOM IMOCJIEI0BATCIbHOCTH.
BuyTpenHee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS

0 MPOUCXOXKJICHUH 1 3BoJIoIUKM CosHIa
1 3BE3]1. DTambl )KU3HU 3BE3 .
Muieunsii Ilyts — Hama ["anakruxa.
[Tonoxxenue n nBuxxenue CoiHIIA

B I'amaktuke. TuUnel ragakTHK.
Pannoranakruku n xBazapsl. YépHble
JBIPBI B /Ipax rajJakTHK.

TTOJIOKEHUS HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro NoayIapus u
SIPKUE 3BE3IBI.

HaOnronenue B Teneckon JIyHsl, miaHer,
TYMaHHOCTEW M 3BE3/IHBIX CKOIUICHUM.
Y4acrtre B IMCKYCCHU O POJIU
aCTPOHOMMH B COBPEMEHHOM KAPTHUHE
MHpa, B IPAKTUUYECKOHN JEATEILHOCTH
YEJIOBEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUUYECKOM Pa3BUTHUHU.

[ToaroroBka cOOOIICHHUM O METOAAX
MOJTYYEHUSI HAYYHBIX aCTPOHOMUYECKHUX
3HAHUM, OTKPBITUAX B COBPEMEHHOU
ACTPOHOMMH.

[IprumeHeHne 0CHOBOMOJIArarOIINUX
ACTPOHOMMYECKHUX MOHSTUM, 3aKOHOB U
TEOpUH ISl aHAIU3a U OOBSICHEHUS
(hU3UYECKUX TTPOIIECCOB, MPOUCXOIAITUX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,

B MEXXTIAKTUYECKOU Cpejie, IBUKCHUS
HEOCCHBIX TEJI, DBOJIIOINH 3BE3]T U
Bcenennoi
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Bcenennas. Paciiupenne BeeneHHowu.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
W3ITy4YEHHUE.

MacmrabHas cTpykrypa BeeneHHoi.
MeraranakTuka.

Hepeméunbie mpo0ieMbl aCTPOHOMUH

Hroro no pazneny

12

Pa3nen 6. ®u3nyeckuii NPAaKTUKYM

6.1 duznyeckuii 16 CriocoObl n3MepeHust GU3NUECKUx [IpoBeneHrEe KOCBEHHBIX H3MEPEHMI,
IPAKTUKYM BEJIMYMH C UCIIOIb30BaHUEM UCCJIEI0BAHUI 3aBUCUMOCTEN

aHAJIOTOBBIX U LIU(PPOBBIX (bu3NYECKUX BEJIIMYMH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAIOKEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TATYMKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMATUYECKUX
AOCOIOTHBIE U OTHOCUTEIBLHBIE paznenax «Y4eHU4YECKUH IKCIIEPUMEHT,
HOTPEIIHOCTH U3MEPEHUN (PU3HUECKUX | TabopaTopHbIe pabOTHI, MPAKTUKYM))
BesiMuMrH. OlieHKa TPaHUIL
MOTPEIIHOCTEN

Hroro mo pazaemy 16

Paznen 7. O6o0maloiee noBTopeHune

7.1 Cucremaruzanus u 15 O06o0611eHNE U cUCTEMAaTHU3AIUS VYyacTtre B TUCKYCCUU O POJIH (PUBHUKHU U

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

coZiep KaHus pa3AesioB Kypca
«Mexanukay, «MonekynsapHas pusuka
Y TEPMOJMHAMUKAY,
«InexkTpoauHamMukay, «Konebanus u
BOJIHBD?, «OCHOBBI CIIEIUAIILHON TEOPUU
OTHOCUTEIBHOCTHY, «KBaHTOBas

aCTPOHOMUHU B Pa3IMUHBIX cepax
JESITEIBHOCTH YEJIOBEKA.
[ToaroroBka cOOOIIEHUN O MECTE
(bu3HYECKOM KapTUHBI MUPA B PSAITY
COBPEMEHHBIX MPEACTABICHUI

O IIPUPO/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
NEATEIIbHOCTH YEJI0OBEKA, 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
IPEICTaBIICHU O (PU3NYECKOM KapTHHE
MUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUIN
0 IIpUpoOaE

BelnonHenne yueOHbIX 3aaHui,
JIEMOHCTPUPYIOIINUX OCBOEHUE
OCHOBHBIX TIOHATUH, PUINIECKIX
BEJIMYMH U 3aKOHOB Kypca QU3HUKH
10-11 knaccos

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBILEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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