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MNOACHUTEJIBHASA
3AIINCKA

MopnenbHasi CUHXpOHU3MpPOBAaHHAs pabodasl rmporpamMma 0a30BOro M yrilyoJa&éHHOro H3y4EeHHUs
npeaMera
«Pu3uka» B 10-11 xmacce pa3paboTaHa Ha OCHOBE (QelnepalibHbIX pabouuX MPOTPaMM CPETHETO
oOmrero oOpazoBanus o Gusuke (6a30BbIid YPOBEHb, YIITyOIEHHBIH YPOBEHBD).

JlaHHas IporpamMma CIy)kKHT OCHOBAHUEM JUIsl YUUTEINS 10 pa3padoTke pabodeil mporpaMMel Mo
¢u3uke B KiIaccax, TNEe peaM3yIOTCs MYyIbTUOPOQHIbHBIA YydeOHbIH maH. B pasupene
«TemaTnueckoe MiIaHUPOBaHUE» Y4eOHOTO Kypca cojepikaHue 00ydeHMs] CUHXPOHU3UPOBAHO IS
OCBOEHHS 00yUarOIIUMUCS TpeIMEeTa Kak Ha 0a30BOM, TaK M YIIIyOJI€HHOM ypOBHE.

JlanHasi mporpamma OmIpeleNsieT 00s3aTeIbHOE NPEIMETHOE COJEp)KaHUE, YCTaHABJIUBAET
MIPUMEPHOE paclipesiesieHle Y4eOHbIX YacoB M0 TEMaTUYECKUM pazjiesiaM Kypca U peKOMEHAYEMYIO
MIOCJIEJOBATEILHOCTD U3YUEHUSI TEM U Pa3/esioB y4eOHOIO MpeaAMeTa ¢ yUETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4e0HOro Ipoliecca, BO3PACTHBIX  OcCOOeHHOCTEeN
oOyuatontuxcs. IIporpamma maér mnpeiacTaBieHHE O MLEIAX, cooepocanuu, obujeli CTpaTeruu
0o0yueHus, BOCIIMUTAHUS U PA3BUTHS 00Yy4aIOIIMXCSl CpeACTBaMHU yueOHOTO npeamera «Pu3nka» Ha
yray0nEHHOM ypoBHE U 0a30BOM YPOBHE.

H3yuenue Kypca usuku  yenyOnénHo20 — ypoeHs — NO360Aem  peanuzoeamv  3a0aiu
npogheccuoOHanbHOl OpUEHMAayuy, HANPAasieHo HaA CO30aHue YClo8utli Ol NPOAGNEeHUS CBOUX
UHMENNEeKMYAIbHBIX U MEOPUECKUX CHOCOOHOCMEN KAXNCOIM YUAWUMCH, KOmOopble Heo0Xo00umbl Oisl
npoooadNCeHUs 00PA308AHUSA 8 BLICULUX YUEOHBIX 3A6€0eHUAX NO PA3TUYHBIM PUIUKO-MEXHUYECKUM U
UHIICEHEePHBbIM CReYUATbHOCHAM.

B mporpamMe omnpenensitoTcsl MiIaHUPyeMble pe3ylbTaThl OCBOCHHS Kypca (M3UKH Ha YpOBHE
cpemHero o0mero o0pa3oBaHus: JIMYHOCTHBIC, METANIPEIMETHBIC, PEeAMETHBIE (Ha YTIyOJIEHHOM U
0a30BOM ypoBHE). HayuyHO-METOMOJIOTHYECKOH OCHOBOM Mjisi  pa3paboTKu TpeOOBaHWUH K
JUYHOCTHBIM, METAlPeIMETHBIM M MPEIMETHBIM pe3ylbTaTaM OO0Yy4aroUIUXCsl, OCBOMBILUX
porpaMMy cpenHero oOmiero oOpa3oBaHUsT Ha yYriayOJEHHOM YpOBHE, SIBJISIETCS CHUCTEMHO-
NeATeNbHOCTHBIN MOAXO0/.

IIporpamma BKJIIOYAET:
niaHupyemvle pesyibmamsl OCBOEHHS Kypca (U3MKM Ha YriayOonéHHOM M 0a30BOM ypOBHE, B
TOM 4YHCIIe

npeomemuule pe3ynbmamol 10 To1aM 00y4eHus;
cooepacanue yueono2o npeomema « Duzuxka» no 200am oOyueHus;
npumepHoe memamuieckoe NiIAHUposanue ¢ yKa3aHWEM KOJIMYECTBAa YAacOB HAa M3Y4YEHUE KaXKAOH
TEMbl U NPUMEPHOU XAPAKMEPUCMUKOU YYEOHOU O0esamenbHOCMU Y4auwuxcs, pealn3yeMoil npu
u3ydyeHun 3Tux TeMm. Ilporpamma mMmeer NpUMEpHBIN XapakTep M MOXET ObITh HCIOJIb30BaHA
YUUTEISAMH (PU3MKH JUIS COCTABJICHUS CBOMX pabouuX MpOrpamMm.

Pabouas mporpamMMa He CKOBBIBAa€T TBOPUYECKYIO WHHMIMATHBY YYMUTEJNEeH M HPEIOCTaBISAET
BO3MO’KHOCTH JJISl PEAIM3ALUU PA3IMYHBIX METOJUUYECKUX MOIXO00B K IpenoJaBaHuio (GU3UKHU Ha
yriyOnéHHOM M 0a30BOM YpOBHE IIPU YCJIOBUHM COXPAHEHUS 00s3aTeIbHOM YacTH COJEpKaHUA
Kypca. KonuuecTBo yacoB B TEMAaTHYECKOM IUIAHUPOBAHUHU HAa M3YYEHHUE KaXKJIOW TEMbl SBISAETCS
OPUEHTUPOBOYHBIM M MOXET ObITh M3MEHEHO KaK B CTOPOHY YMEHBILICHMs, TaK U YBEJIUYEHUS B
3aBHCHUMOCTH OT peau3yeMbIX METOANYECKHUX TTOXO0/I0B M YPOBHSI MOATOTOBIEHHOCTH YYaIllUXCS.

KypcuBom B Tekcre mporpammbl BblAedeHbl siaeMeHThl lLlenn u 3amaum, IlpeaMeTHbIX
pesyabratoB U ConepkaHus yueOHOro MaTepuaia, KOTOpbI€ IMPEACTAaBICHBI A M3y4eHUS Ha
yriIyOJI€HHOM YpOBHE
OBIIAS XAPAKTEPUCTUKA YYEBHOT O IPEJIMETA «®U3UKA»

dusmnka Kak Hayka O Hambosiee OOLIMX 3aKOHAX IMPHUPOJIbI, BBICTyNAas B KayecTBE Y4eOHOTO
npeaMeTa B IIKOJEe, BHOCHT CYILECTBEHHBIM BKJAJ B CHCTEMY 3HaHHUH 00 OKpYKaoLIeM MUpE.
HIkoynbHBIH Kypc (HU3UKM — CHUCTEMOOOpa3yIOUIMi JUIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3NYECKHE 3aKOHBI JISKAaT B OCHOBE MPOILIECCOB M SIBJICHUM, M3y4aeMbIX
xuMuel, Owmosnorued, ¢usmueckoil reorpadueit m acrpoHomueil. lMcmonb3oBaHuWe W aKTUBHOE
IpUMEHEHHe (U3UUECKUX 3HAHUHA OINpeNeNuiIo XapakTep M OypHOE pa3BHTHE pa3zHOOOPa3HBIX
TEXHOJIOTUH B c(hepe SHEPreTUKH, TPAaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJY4YEeHUS! HOBBIX MaTepHajioB



C 3aJJaHHBIMU CBOMCTBaMH M Ap. M3ydyeHue (U3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHpPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpA yJalIuxcs, B (JOpMUpOBAHUE YMEHUI NPUMEHSTHh HAayYHBIN
METO/] TIO3HAHUSI IPU BHIOJIHEHUH UMH YUEOHBIX UCCIIETOBAHUIM.

B ocHOBY Kypca ¢HU3UKN CpeaHel IKOIbI MOJOXKEH P UeH, KOTOphle MOKHO paccMaTpHBaTh
KaK MPUHIUIIBI €M0 OCTPOCHUS.

Hoea wenocmunocmu. B cOOTBETCTBUM C HEW KypC SIBJISETCS JIOTMYECKU 3aBEPIUEHHBIM, OH
COJICPKHUT MaTepHal U3 BCEX paslesioB (M3MKH, BKIIIOYAET KAaK BOMPOCHI KIACCHYECKOH, TaK M
COBPEMEHHOU (PU3HKH.

Hoea 2enepanuzayuu. B cooTBeTcTBUM ¢ HEl MaTepuan Kypca (PpU3UMKH OObEIUHEH BOKPYT

(buzruecKux

Teopuil. Benymum B Kypce siBisieTcss (pOpMHpPOBAHUE MPEICTaBICHUM O CTPYKTYPHBIX YPOBHSX
MaTepHH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanusanusi mnpeamnosiaraeT HCIOJIb30BaHHE TI'yMaHUTapHOTO
noTeHuuana GU3NYecKoil HayKd, OCMBICICHUE CBSI3U pa3BUTUS (PU3UKU C pa3BUTHEM OOLIeCTBa, a
TaKK€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U SKOJIOIMUECKUMHU MTPOOIIeMaMHu.

Hoea npuknaonou nanpasenennocmu. Kypc dpuszuku yriyoa€HHOTO ypOBHS MPE/IOJIaraet
3HAKOMCTBO CHIMPOKUM KPYrOM TEXHUYECKHX M TE€XHOJIOTMYECKHX MPUJIOKEHUN M3Y4YEHHBIX
Teopuil u 3akoHOB. [Ipu 3TOMpaccMaTpuBalOTCs Ha YpOBHE OOIINX MPEACTABICHUN U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA U TeXHOJOTUU. Mdea IKon02u3ayuu peaan3yercs
MIOCPEJICTBOM BBEICHHUS 3JIEMEHTOB COJIEP KAHUSI, TOCBSIIEHHBIX IKOJIOTHYECKUM MpoliIeMam
COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTUEM TEXHUKH U TEXHOJIOTUMH, a TaKXKe

00CYXIeHHS TIPOOJIEM pallMOHATBHOTO MPUPOJIOTIONB30BAHHUS U IKOJIOTHIECKON 0€301TacCHOCTH.

OcBoeHune coaepaHusi MPOrpaMMbl JOJDKHO ObITh MOCTPOEHO Ha MPUHLUIAX CHUCTEMHO-
NesTeNbHOCTHOrO mnonaxona. Jlng ¢u3uku peanuzanus OTHX NPUHIUINOB Oa3upyeTrcs Ha
HCIIOJIb30BAHUN  CaMOCTOSITENIBHOTO JKCIEPUMEHTa KaK IOCTOSIHHO JEWCTBYIOIIEro ¢akTopa
yueOHoro npotecca. /s y2nybiéHHo2o ypogHs — Mo CUCmemd camoCmosamenbHO20 YUeHU4ecKO20
9KCNEpUMEHma, BKIYaue20 @OpoHmanibHvle Y4eHUuueckue ONnblmbl Npu U3YYeHUU HOB020
Mamepuana, 1abopamopusie pabomwl u pabomol npakmuxyma. Ilpu smom 603moxcusl 06a cnocodoa
peanuzayuu Quzuuecko20 npakmukyma. B nepeom ciyuae npakmuxym npogooumcs 1ubo 8 KOHye
10 u 11 xnaccos, 1ubo nocie nepeoco u 8MoOpo2o NOLY200Ull 8 KAHCOOM U3 IMUX Kiaccos. Bmopoti
cnocob — smo uHmezpayusi pabom NPaAKMuKyma 8 cucmemy 1adOOpamopHwvix pabom, Komopwvie
nposoosamcs 6 npoyecce uzyuenus pazoeia (memwvt). Ilpu smom noo pabomamu npaxmuxyma
NOHUMAEmcsi  CamMOCMoAmenvbHoe UCCie008anue, KoOmopoe Nposooumcs no  PyKO8OOCMEY
CBEPHYMO20, 0000WEHHO20 8UOA DE3 NOUA20B0T UHCMPYKYULU.

B mporpamme cucrema y4eHHUYECKOTO ASKCIEPUMEHTA, JIaOOpAaTOPHBIX pabdOT M MPAaKTHKyMa
MIpe/ICTaBjieHa eUHBIM IepeuHeM. BriOop TeMaTuku Ui 3TUX BUIOB YUEHUUYECKHX MPAKTHUECKUX
paboT OCYIIECTBISETCS YYaCTHUKaMU OO0pa30BaTENbHOIO IMpollecca HCXOIs U3 O0coOeHHOCTen
MOYPOYHOTO IJIAHUPOBAHUS U OCHalleHusakabuHera (pusuku. [Ipu sTom obecnieunBaeTcs OBlIaieHUE
OoOy4alolUMMUCS YMEHUSIMU TPOBOJAUTH TPSMbIE KM KOCBEHHBIE H3MEpPEHUs, HCCIeA0BaHUs
3aBUCHUMOCTEH (PM3NYECKUX BETUYMH U MOCTAHOBKY OIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonpiioe BHUMaHME yAenseTCs PEIICHUIO PACYETHBIX W KaueCTBEHHBIX 3aaay. [Ipu stom ans
pacuéTHBIX 3a/Ja4 MPHOPUTETOM SBISIIOTCS 3alaydl C SIBHO 3aJaHHOW U HeA6HO 3A0AHHOU
(Gu3n4YecKoil MOJIENbIO, MO3BOJISIONINE NPUMEHATh U3YyUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak U3
OJIHOTO pa3zjenia Kypca, TaK M HUHTErpUpys NPUMEHEHUWE 3HaHUM W3 pa3HbIX paznenos. Jlus
KaueCTBEHHBIX 3aj]au MPUOPUTETOM SIBIISIOTCS 3a/1aHUsl Ha 00BsICHEHUE / IPe/ICKa3aHne MPOTEKAHUS
(Gu3nUecKux SBIEHUM M MPOIECCOB B OKpYXKarolled XKHU3HH, TpeOyromue BblOOpa (pu3MUecKon
MOJIENH JUISl CUTYalluu MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu @PI'OC COO k MaTepHalIbHO-TEXHUYECKOMY 00eCTI€UeHUI0
y4eOHOTO Tnpolecca Kypc GU3UKU yriyOnEéHHOro u 6a30BOT0 YPOBHS B CpeHEH LIKOJIE TOJDKEH
U3y4aThCs B YCJIOBHSAX NPeAMETHOro kaduHera. B xabunere puszuku 10KHO OBITH HEOOX0AUMOE
nabopaTtopHoe 000pyI0BaHUE UISIBBINIOTHEHHS YKA3aHHBIX B IPOrpaMMe YICHHUECKUX OTBITOB,
71a00paTOPHBIX PadOT M paboT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMOHCTpalMoHHOE 000pyI0BaHNE POPMHUPYETCSI B COOTBETCTBUH € TPUHIIMIIOM MUHUMAJIbHON
JOCTaTOYHOCTH M 00€CIEeUnBAET MOCTAHOBKY NEPEUHCIIEHHBIX B IPOrpaMMe KITFOUEBBIX
JEMOHCTpPALMI ATSUCCIEI0BAaHUS U3YYa€MbIX SIBIICHUM U MPOIIECCOB, SMIIUPUUYECKUX U



(GyHaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JIaGopaTtopHoe 000pyI0BaHKE sl YICHHUECKUX MPAKTHUYECKUX paboT GopMupyercs B BUJIE
TEMaTUYECKUXKOMILIEKTOB U 00ECIIEYMBAETCS B pacuéTe 0JHOTO KOMIUIEKTA Ha IBYX
oOyyaromuxcs. Temarnueckne KOMILIEKTHI JIAOOPaTOPHOTO 000PYAOBaHUS IOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUH aHAIOTOBBIX U IIU(PPOBBIX MIPHOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE HUPPOBBIX
nabopaTopuid.

HEJIN U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU TIETISIMU U3y4eHHSI (PU3HKH B 00IIEM 00pa30BaHUH SIBIISIOTCS:

* (dopMHUpOBaHHE UHTEPECA U CTPEMIICHUS 00YUJAIOMINXCSI K HAYYHOMY U3YYCHHIO TTPUPO/IBI,
pa3BUTHE UXUHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
* pa3BUTHE NPEACTABICHUN O HAYYHOM METO/I€ IO3HAHUS U (POPMUPOBAHUE HCCIIEA0BATEIBCKOTO

OTHOIICHUSIK OKPY>KAIOLIUM SIBJICHUSIM;

* (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4YE€HUSI OCHOB CTPOCHMUS

MaTepuu

1 GyHJaMEHTAIBHBIX 3aKOHOB (PU3UKH;

*  (opmupoBaHuEe YMEHUI OOBIACHATH SIBICHHS C HCIIOJIB30BAaHUEM (PH3UIECKUX 3HAHUH

Y HaYYHBIXIOKA3aTeIbCTB;

* (dopMHUpOBaHHE TPEACTABICHUH O PO (PU3KUKH IJIs1 pA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U
TEXHOJIOTHI;

*  pazgumue npeocmasieHuli 0 803MONCHLIX chepax Oyoyuell npogheccuoHaIbHOU
0esimenbHOCMU, CBA3AHHBIXC (QUIUKOLL, NOO2OMOBKA K OANbHelueMy 00yYeHUI0 8 IMOM
HanpasieHuu.

* JloctmwxkeHue 3Tux 1enei odecrneunBaeTcs peleHueM CIeayonnX 3a1ad B poiecce
M3y4YeHus Kypcadu3uku Ha YpOBHE CpEIHEro 001ero oopa3oBaHus:

*  TIpHOOPETEHHE CUCTEMBI 3HAaHUH 00 00MUX (PU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPUAX, BKIIOUAIMEXaHUKY, MOJIEKYISIPHYIO GU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(UBUKY B 3JIEMEHTHI aCTPO(U3HKH;

*  (opmupoBaHuE YMEHHI IPUMEHATH TEOPETUUECKUE 3HAHUS JUIsl 0ObACHEHUS
(bu3nyecKuX SBICHUN BIPUPOJIE U AJIS IPUHATUS MPAKTUYECKUX PEIICHUN B
MTOBCETHEBHOM KU3HU;

*  OCBOEHHE CIIOCOOOB peIIeHUs Pa3IMYHBIX 3ajau C SIBHO 33/1aHHOM (PU3NUECKON MOIENbIO,
3a/1a4, MOApa3yMeBalOIINX CaMOCTOSITEIbHOE CO3/laHue (PU3nUecKoi MOJIeNH, aIeKBaTHOU
yCIOBUSIM 33J]aui, B TOMYHCIIE 3a]]a4 WH)XEHEPHOTO XapaKkTepa;

* [OHUMaHHUE (PU3UUYECKUX OCHOB U MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUXITPOLIECCOB, UX BIMSHHS Ha OKPYXKAIOIIYIO CPELY;

*  OBIAJECHHUE METOJAMH CaMOCTOSTEIHHOTO TUIAHUPOBAHUS U MPOBEACHUS HUZNUECKUX
AKCIIEPUMEHTOB, aHaJIM3a U UHTEpIpeTaly HH(pOopMaInu, ONpeieleH s T0CTOBEPHOCTH
MOJIyY€HHOTO pe3yNibTaTa; CO3JaHKe YCIOBUH IS pa3BUTHUS YMEHUN MPOEKTHO-
HCCIIEIOBATENIbCKOM, TBOPUECKON JAESITENLHOCTH;

passumue unmepeca K cghpepam npogheccuoHanbHol 0esamenrbHOCmU, C83aHHOU ¢ UUKOLI.

MECTO YYEBHOI'O ITIPE/JIMETA «®U3UKA» B YYEGHOM IIJIAHE
B cootBerctBrn ¢ @I'OC COO yray6néHHbli ypOBEHb N3ydeHHs y4eOHOTO MpeaMeTa

«Pu3nKa» HaypoOBHE CpeHEro o011ero 00pa3oBaHus BEIOUpaeTCss 00ydatonUMHUCS,

TUTAHUPYIOIIHUMH MIPOJIOJIKEHHE 00pa30BaHus MO CIEUATBHOCTIM (PU3UKO-TEXHUYECKOTO

npoduIIsL.

VY4eOHbIM IJIaHOM NPEeAyCMOTPEHO u3ydeHue ¢pusuku B o0béMe 340 v 3a aBa rona
oOyueHusi: Ha yriyoaeHHOM ypoBHe 5 u B Hezento B 10 u 11 kiaccax, Ha 6a30BOM ypOBHE B
0o0wéme 136 9 3a 1Ba rogaoOyuenus no 2 4 B HeAento B 10 u 11 kmaccax. B rematuueckom
iaaupoBanun Uit 10 u 11 kmaccoB mpeAmnonaraTcs pe3epB BpeMEHHU, KOTOPHIN YUHUTENb
MOJKET UCIIOJIB30BATh M0 CBOEMY YCMOTPEHHIO, U TOBTOPUTEIBHO-0000I11aI01I1E YPOKH.
INJIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMUSA YYEBHOI'O ITIPEJMETA «®U3UKA» HA YPOBHE CPEJHET'O OBLIEI'O
OBPA3OBAHUA



OcBoenue yuebHOro npeamera «Dusnka» Ha YPOBHE CpelHETr0 00IIero 00pa3oBaHus
(yriyOon€HHbIi n0a30BEIN YPOBEHB) TOJDKHO 00€CIIEYUBATh TOCTHKEHHUE CIIETYIOIIIX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

TI'pasxcoanckoe socnumanue:
*  chopMHUPOBAHHOCTH TPAXKTAHCKON TO3UITMH 00YUAFOIIET0Cs KaK aKTHUBHOTO H
OTBETCTBEHHOTO WICHAPOCCUMCKOTO OOIIECTBA;
*  [PUHATHE TPAAUIIMOHHBIX OOIICUETOBEYECKUX TYMAHUCTUUECKUX U IEMOKPATUUECKHIX
LICHHOCTEH;
* TOTOBHOCTH BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IPaKIaHCKOTO OOIIECTBA,
Y4aCTBOBATh BCAMOYIIPABICHUH B IIKOJIE U IETCKO-FOHOIIECKUX OPraHU3aAUAX;
*  YMEHHE B3aMMOJEHCTBOBAThH C COMATBHBIMU HHCTUTYTAMU B COOTBETCTBHH C HX
(GYHKIHUSIMHU THA3HAYCHHUEM;
* TOTOBHOCTb K T'YMAHUTapPHOW U BOJIOHTEPCKOM AESATEIBHOCTH.
Hampuomuuecxoe eocnumanue:
*  c(hOpMHUPOBAHHOCTH POCCUICKON I'paXAaHCKON UIEHTUYHOCTH, TATPUOTU3MA;
* I[IEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM; AOCTIKeHusM Poccun B pusuke u
TEXHUKE.
ﬂyxosno-npaecmsennoe eocnumanue:
*  chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMOBEICHNS,
*  CHOCOOHOCTH OLICHMBAThH CUTYAIIUIO M TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI ¥ IEHHOCTH, B TOM YHCJIE B JICITEIbHOCTH YYEHOTO;
. OCO3HAHUEC JIMYHOI'O BKJIaJia B ITIOCTPOCHHUC YCTOﬁqHBOFO 6YJ1y1HeFO.9cmemuuectcoe eéocnumanue:
*  3CTETUYECKOE OTHOUICHUE K MUY, BKIIOUAS SCTETUKY HAYYHOTO TBOPUYECTBA, TPUCYIIETO

(bu3uvecKoitHayKe.
Tpyoosoe éocnumanue:

* UWHTEpeC K pa3IuyHbIM cepaM npoecCHOHATBHON ACATEIBHOCTH, B TOM YHUCIIE CBSI3aHHBIM
¢ (u3MKON W TEXHWKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oymyiiei mpodeccuu u
peaTn30BBIBATH COOCTBEHHBICKM3HCHHBIC TUIAHBL;

* TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHWI0O W CaMOOOpa3oBaHUIO B oOmacTh (U3MKU Ha

IIPOTAKCHUU BCCI KHM3HU.
AKonozuueckoe eocnumanue:

*  chopMUPOBAHHOCTDH HKOJIOTUYECKOM KYJIBTYpPbI, 0CO3HAHHE ITI00ATLHOTO XapaKTepa
9KOJIOTMYECKUXITPOOIIEM;

* IJJaHUPOBAHUE U OCYIIECTBIICHUE ACUCTBUI B OKPYKAIOILIEH Cpelie Ha OCHOBE 3HAHMSI Lieei
YCTOHYMBOTOPA3BUTHSI UEIIOBEUECTBA;

*  paciIUpeHHe OIbITa JAEATEIbHOCTH KOJOTUYECKOM HAPaBIEHHOCTH Ha OCHOBE

MMEIOILIUXCS 3HAHUM 110 (1)I/I3I/IKC.
Ilennocmu nayunozo nosnanus:

*  chOopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA(PU3NUECKON HAYKH;

® OCO3HaHHUEC LICHHOCTHU HaquOﬁ ACATCIIbHOCTHU, TOTOBHOCTD B ITPOLCCCE HU3YUCHUA

(10737041
OCYIIECTBIISATH MIPOSKTHYIO M UCCIIEIOBATEIBCKYIO IESATEIBHOCTh HHUBUAYAJIBHO U B TPYIIIIE.
B nporiecce 10CTHKEHHS TMYHOCTHBIX PE3YAbTaTOB OCBOCHUS IPOTPAMMBI CPETHETO OOIIEro
00pa30BaHUATIO (PU3HKE Yy OOYJAFOIIUXCS COBEPIICHCTBYETCS IMOYUOHANbHBI UHMEIEK,

MPEAIOJIaraloInii

c(hOpMHUPOBAHHOCTH:

*  CAMOCO3HAHUs, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIEHOE
COCTOSTHHE, BUJICTHHANIPABIICHHUS Pa3BUTHsI COOCTBEHHON SMOLMOHAIILHOM c(epbl, ObITh
YBEpPEHHBIM B ce0e;

*  camope2ynrupo8aHusl, BKIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IIPHHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJCHUE, CIIOCOOHOCTH aJalITHPOBATHCS K SMOIIMOHAILHBIM U3MEHEHUSIM H
HPOSIBIISITH THOKOCTH, OBITHOTKPBITHIM HOBOMY;;

*  gHymMpeHHell Momusayuy, BKIIOYAIONIeH CTpeMIICHHE K JTOCTIKEHHIO 1IeTTH U



ycnuexy, OITUMU3M, MHUIITUATUBHOCTh, YMCHHC ﬂeﬁCTBOBaTL, HCXOIA U3 CBOUX
BO3MOJKHOCTEH;
*  9Mnamuu, BKIIOYAIONIEH CIOCOOHOCTh TOHMUMATh AMOIIMOHAILHOE COCTOSIHUE IPYTHX,
YUYUTBIBATH €TI0
. U OCYIIIECTBICHUH OOIIEHUS, CIIOCOOHOCTH K COUYBCTBUIO U CONEPEIKUBAHUIO;
*  COYUATbHBIX HABLIKOS, BKIIOUAIOIINUX CIIOCOOHOCTh BBICTPAaNBATh OTHOIICHUS C
JIPYTUMH JTHOAbMU,3a00 TUTHCS, IPOSIBIISITH MHTEPEC U pa3peliaTh KOH(IUKTHIL.

METAINIPEAMETHBIE PE3YJIBTATBI
YHuBepcaiabHbIe

NO3HaBaTeJIbHbIe AeificTBUS

ba3oBrble Jornueckue

NeHCTBHUA:
*  CaMOCTOATENHLHO (OPMYIUPOBATH U AKTYAIM3UPOBATH IPOOIIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

*  OMNpPENENSTH NN JeATEILHOCTH, 33/1aBaTh TAPAMETPhl U KPUTEPUU UX JTOCTHKECHUS;
* BBIABJIATH 3aKOHOMepHOCTI/I nu HpOTI/IBOpeLII/IS{ B paCCManI/IBaeMI)IX SIBJICHUAX,
* pa3pabaThIBaTh IJIaH PEUICHUS MPOOIEMBI C YIETOM aHAIM3a UMEIOIITUXCS
MaTepHAIBHBIX HHEMATEPHAIILHBIX PECYPCOB;
® BHOCHUTH KOppeKTI/IBI)I B ICATCIIBHOCTD, OLICHUBATh COOTBETCTBHEC pe3y.]'II)TaTOB oeiIaM,
OLICHHUBATH pI/ICKI/IHOCJ'Ie)ICTBI/Iﬁ ACATCIIBHOCTHU,
*  KOOPJMHHUPOBATH U BBINOJHITH pabOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI;
® paSBI/IBaTI) eraTI/IBHOG MBIIIJIICHHUC HpI/I peHIeHI/II/I JKN3HCHHBIX HpO6J’I€M.
Ba3oBble ucciaenoBareJLCKUue AeliCTBHA:
*  BJIAJICTh HAYYHOU TEPMHUHOJIOTUEH, KITFOUEBBIMH MMOHATUSIMHU B METOaMHU (PU3UYECKOU HAYKH;
*  BJIAJETh HABBIKAMHU y4e€OHO-UCCIIEIOBATEIHLCKOW U IPOCKTHOM JIEATEILHOCTH B 00JIaCTH
(bM3UKH; CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pereHus 3a1a4 GU3NIECKOr0 COACPKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METOJIOB
MO3HAHUS;
*  BJAJETh BUJAMHU JICITECIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALIHH,
peoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX CUTYAIUSAX, B TOM YHCIIC TIPU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JIaCTH

busuky;

*  BBISABJIATH IPUYHUHHO-CIIEJCTBEHHBIE CBSI3U U aKTYaJIM3UpPOBATh 33/1a4y, BbIIBUTaTh FUIIOTE3Y
e€ peleHM s, HAXOAUTh apIyMEHThI JUls JOKa3aTelbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh
napamMeTpbl U KpUTEPUU PELIECHHUS;

*  AHAJU3UPOBATh MOJyYEHHBIE B XO/I€ PEIICHUS 33/1a4l Pe3YJIbTaThl, KPUTHUECKU
OLIEHUBATh UXJIOCTOBEPHOCTh, IPOIHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX;

*  CTaBUTb U POPMYIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON IEATEIILHOCTH, B
TOM YHCJI€ IPUU3YYEHUHN PU3UKY;

*  J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN ONBIT;
*  YMeTh IEPEHOCHUTD 3HAHUS 0 (PU3HKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;
* YMeTh MHTETPUPOBATh 3HAHUS U3 PA3HbIX NPEAMETHBIX 00IacTel;

*  BBIJBUTaTh HOBBIE UJEH, IIPEUIaraTh OPUTHHAIBHBIE MIOAXObI U PEILIECHNUS; CTABUTh
npo0OseMBbl U 33JJa4u, JOIYCKAIOIINEe AIbTEPHATUBHBIC PEIIEHHS.
Pabora ¢ nngopmanmeii:

*  BJAJIeTh HaBbIKAMM NOJy4eHUs MH(OpMaIu (prU3MIecKoro coaep kanus U3 HCTOUHUKOB
Pa3HBIX TUIIOB,CAMOCTOSATEIBHO OCYILECTBIAT IONUCK, aHAIN3, CHCTEMATU3ALUI0 U
UHTEpHpEeTanio HHPOPMALIUK PA3TUYHBIX BUAOB U (HOPM MpeICTaBICHUS;

*  OIIGHUBATh JIOCTOBEPHOCTh HH(OPMAIINH;

*  HUCMOJb30BAThH CPEICTBA NH(OOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3ALMOHHBIX 33]a4 ¢ COOMI0/ICHEM TpeOOBaHMI
9PrOHOMUKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBBIX U STUUYECKUX HOPM, HOPM



nH(OPMATMOHHOKW 0€30TaCHOCTH;

*  CO3IIaBaTh TEKCTHI (DU3MUECKOTO COJEPIKAHUS B Pa3TUIHBIX (hopMarax ¢ yu€ToM Ha3HAUYCHUS
nH(OPMALUUY [IEIEBON ayTUTOPUH, BBIOMpast ONTUMAIBHYI0 (GOpMY IPEICTABICHUS U
BU3yaIM3al1H.

YHuBepcajibHbIe
KOMMYHUKATHBHbIE 1eiiCTBUS
OO0menne:

*  OCYIIECTBJIATH OOIICHHE HAa YPOKax (PU3UKUA U BO BHCYPOUHOU ACSITEIHLHOCTH;

*  pacIo3HaBaTh MPEIINOCHUTKH KOH(PIUKTHBIX CUTYAIlUi U CMSATYATh KOH(IHKTHI;

*  pa3BEPHYTO U JIOTUYHO M3J1araTth CBOIO TOUYKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPE/ICTB.
CoBMecTHas1 1eSITeIbHOCTD:

* TIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHAUBHIYAIBHON paObOTHI;

*  BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEHCTBUM C yUETOM OOIIMUX UHTEPECOB U
BO3MOHOCTEHKaKJIOT0 WIEHA KOJJIEKTUBA;

*  TPUHUMATH IEJIM COBMECTHOM JCSATEIHPHOCTU, OPraHU30BhIBATh U KOOPIMHUPOBATH JCHCTBUS IO
eé
JOCTH>KEHHIO: COCTABJIATH IUIAH JEHCTBUM, PACIPENEIISTh POIU C Y4ETOM MHEHUH YYaCTHHUKOB,
o0CcyXIaTbpe3yabTaTbl COBMECTHON pabOThI;

* OIICHUBATH KauecTBO CBOETO BKJIaJa U KaXJ0T0 yua

* TpemyiaraTth HOBBIC IPOEKTHI, OIICHUBATH UJCH C MMO3UIIMH HOBU3HBI, OPUTHHATILHOCTH,
MPAaKTUYECKON3HAYUMOCTH;

*  OCYIIECTBIISATH MO3UTHBHOE CTPATETMUYECKOE IMOBEICHNE B PA3INYHBIX CUTYaIIUSX, po

YHuBepcaibHble
peryJsiTUBHbIE JeHCTBUS
Camoopranuszanms:

*  CaMOCTOSATEIbHO OCYIIECTBIATH I03HABATEIbHYIO JESATEIbHOCTh B 00J1aCTH (PU3UKU U
ACTPOHOMUU, BBISIBIISITH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33aUH;

*  CaMOCTOSTEJIbHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, IUIaH
BBITIOJIHEHUS IPAKTUUYECKOM paboThI ¢ yIETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEW M MPEOYTECHHI;

* J1aBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM;

*  pacUIMpSATb paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHHUI;

* JIenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
peuieHue;

*  OILICHHMBATh IPUOOPETEHHBIN OTIBIT;

*  crnocoOCTBOBaTh POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOM SpYAULIUU B 001aCTH
(bU3HKY, TOCTOSHHOTIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb:

*  J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B 1€ TEILHOCTh, OLICHUBATh
COOTBETCTBUEPE3YJILTATOB LEJISAM;

*  BJAJeTh HaBbIKAMH [103HABATEIbHON peIeKCUH KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBUI U
MBICIMTEIBHBIXIIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUM; UCIIOJIb30BaTh NPUEMBI pe(IIeKCUH
JUI OLICHKU CUTYAallUH,

BbIOOPA BEPHOTO PELICHHUS;

* YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHI)KEHHUIO;

* TPUHHUMATb MOTHBBI U APTYMEHTHI APYTUX IIPU aHAJIU3€ PE3YIbTATOB JEATEIBHOCTH.
IIpunsaTHe ceds u Apyrux:

* TNPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

* TIPUHHUMATb MOTHBBI M ApPTYMEHTHI APYIUX MIPH aHATU3E PE3YJIbTaTOB JAESTEIBHOCTH;
* TpU3HABaTh CBOE MPABO U MPABO JPYrHX HA OMINOKH.

INPEAMETHBIE PE3YJIBTATDBI
10 kaace
B mponecce m3ydenust kypca ¢puszuku yriayonéaHoro u 6azooro ypoBHs B 10 kimacce yueHUK
HAy4YUTCS:



N Tlonumare (IeMOHCTPUPOBATH) poJib  (PU3MKM B  IKOHOMUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTUYECKOHM, COLMAIBHOM M 3THYECKOH chepax NesTeTbHOCTH YelOBeKa; POJib U MECTO
¢u3MKH B COBPEMEHHOM  HAyyHOW  KapTUHE  MHpA;  3HAYEHUe  ONUCAmenbHOl,
cucmemamuzupyrowetl, 00bACHUMENbHOU U NPOSHOCMUYECKOU QYHKYUL (u3uieckol meopuy —
MEXAHUKU, MONEKVIAPHOU —QU3UKU U  MEPMOOUHAMUKU; POTb  (DUIUYECKOU meopuu 8
@opmuposanuu npedcmagieHull 0 Gu3uU4ecKol Kapmure Mupa,

0 pasznuuaTh (y4UTHIBATH) YCIOBHUS NPUMEHHUMOCTH MOJETEH (PHU3MYECKUX TeN M IPOLECCOB
(siBeHMI): MHEpLUAIbHAs cUCcTeMa OTcuéra, aOCOIIOTHO TBEPAOE TEJIO, MaTepHalibHas TOUKa,
PaBHOYCKOpDEHHOE JIBUKEHHE, CBOOOJHOE TMajieHne, aOCOJIOTHO yrpyras nedopmarms,
aOCOJIIOTHO ympyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHs, MOJENH ra3a, KHIKOCTU H
TBEPAOrO (KPUCTAUIMYECKOTO) Teja, HACaIbHBIA Ta3, TOYEYHBIH 3apsij, OJHOPOJHOE
AIIEKTPUYECKOE I10JIE;

N paznmuuate ycioBus (TpaHuIbl, O0OJACTH) NPUMEHUMOCTH (U3MYECKUX 3aKOHOB, MOHHUMATh
BCEOOIINH Xa- pakTep PyHAAMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIOJIb30BaHUS YAaCTHBIX
3aKOHOB;

0 aHanu3upoBaTh M OOBSCHATH MEXaHHYECKHE IPOIECCHl W SIBICHUS, WCIOJB3Ysl OCHOBHBIE
MOJIOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO IBUKEHHS, (HOPMYJIbI
KMHEMAaTUKH PaBHO- YCKOPEHHOTO IBW)XKEHMsS, npeobpazoeanus Ilanunes ons ckopocmu u
nepemeujenus, 3akoHsl HploToHa, npunyun omuocumenvnocmu Ianunesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPaHEHMsI UMITYJIbCa U MEXaHUYECKON SHEPruu, C6s43b pabomvl CUibl C
U3SMEHeHUeM MexXaHUuyecKol dHepeuu, YClo8usi pAasHosecus meépoo20 mena); TPU STOM
HCIO0JIb30BaTh MaTEMAaTUYECKOE BBIPAXKEHHE 3aKOHOB, VKA3bIGAMb YCI08UL NPUMEHUMOCU
Qusuueckux saxonmos: npeobpazosanuti Ianunes, emopoco u mpemveco 3akoHoé Hviomona,
3AKOHO8 COXPAHEHUSI UMNYIbCA U MEXAHUYECKOU SHEPeUU, 3aKOHA 8CEMUPHO20 MA2OMEHUS,

0 aHanu3upoBaTh U OOBACHATH TEIJIOBBIE MPOLIECCH U SIBJICHHUS, UCIOIb3ysd OCHOBHBIE MOJIO0KEHHS
MKT wu 3aKkoHBI MOJEKYIAPHON (PU3UKK M TEPMOAMHAMUKH (CBS3b JABJICHHUS WACAITBHOTO Tas3a
CO CpelHEe KMHETHYECKOW 3HEpPrueil TEIJIOBOrO JABMKEHHMS W KOHIUEHTPALMEHl €ro MOJIEKYII,
CBS3b TEM- IEPATY- Pbl BEUIECTBA CO CPEIHEN KWHETUYECKOW DHEPruei TEIUIOBOTO JIBHXKEHHS
€ro 4YacTull, CBSI3b JaBjie- HHUS HJCAIbHOTO Ta3a C KOHIEHTpAalUUeld MOJEKYI M €ro
TeMnepaTypoi, ypaBHeHne MenaeneeBa— KitanenpoHna, iepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXPAaHEHHUs SHEPruu B TEIUIOBBIX MPOIECCax); MPU ATOM HCHOJIb30BaTh MaTeMaTHYECKOE
BBIPDOKEHUE 3aKOHOB, VKA3bl8amb YCI08US NpUMEHUMOCmU ypagHeHus Mendeneesa—
Knanevipona;

0 ananmu3upoBaTh U OOBACHATH (ONUCHIBATH) 3JIEKTPUUYECKUE SIBJICHUS, HCIIOJIb3YS OCHOBHbBIE
MOJIOKEHUSI U 3aKOHBI AJEKTPOAUMHAMUKH (3aKOH COXpaHEHUs JIEKTPHUYECKOro 3apsiia, 3aKOH
Kynona, nomenyuanonocms  snekmpocmamuueckoeo  noas,  NPUHYun  Cynepnosuyuu
9NEeKMPpUYEeCKUXx noaet, npu dMoM YKa3vleéas ycio8us npumeHumocmu 3axona Kynona; a taxxe
MPAaKTUYECKH BAXKHbIE COOTHOILIEHHUSA: 3aKOHbI OMa uis yyacTKa Lenu U g 3aMKHYTOH
anekTpudeckoil 1enu, 3akoH JDxoyns—IJlenua, npasuna Kupxeoga, 3axonvl Dapades 0ns
9NeKMPONU3Q);

0 onucvieamv uzuueckue npoyeccol u A61eHUs, UCNOIb3YS GEIUUUHBL: NepemeljeHue, CKOpOCma,
VCKO- peHue, UMNYJIbC mela U cucmemsl mel, Cuild, MOMEHM CUTbl, OaglieHue, NOMmeHYudIbHAas
oHepausl, KUHemuyecKkas oHepaus, MexaHuveckas SHepausl, paboma cubl;
YEHMPpOCmpeMUumenbHoe YCKOpeHue, CUuia maxncecmu, Cuia Ynpyeocmu, Culda mpeHus,
MOWHOCMb, 3Hepausi 3aumoolelicmeuss mena ¢ 3emnéi 60IuU3U e€ NOBepPXHOCMU, dHepeus
ynpyeou deghopmayuu npys#CUHbl, KOJIULECM80 Meniomvl, abCoNOmHas memnepamypa meid,
paboma 6 mepmoOUHAMUKe, BHYMPEHHAS SHep2Usi UOedlbHO20 0OHOAMOMHO20 2a3d, paboma
U0eanibHo2o

2aszda, OMHOCUMENbHAA 6ANCHOCMb 6030yxa, KH,ZZ UOeanIbHo20 Menuio6020 deueameﬂﬂ;
dleKmpudeckoe noiJe, Hal’lp}ZDfCéHHOCWlb OJIEKMpuU4ecKoco noJiid, Hal’lp}l.?fCéHHOCmb noJjii
mo4e4rozco 3ap;10a Ulu 3apAdsCEeHHOcO uiapa 6 6dKyyme u 6 duaﬂekmpuke, nomeryuai
dNeKmpocmamuiecKkoco noJisd, pasHocmb HOMEHYUaL08, 3ﬂeKmpodeu9fcywaﬂ cuja, cula moka,
HanpAsdceHue, MOWHOCMb moOKa, JJleKmpuldecKas EMKOCMb  NJIOCKO20 KOHOEHCCU’I’ZOPCZ,
conpomuejlerue ydacmka yenu c noCne008amenbHbIM U napaiiejlibHbim coeounenuem
PEZUCMOPOB, IHEPSUSL INEKMPUUECKO20 NOJIA KOH()QHCClmOPCl,'



0 0OBsACHATL OCOOCHHOCTH TPOTEKAHUS (PU3MUECKUX SIBICHUN: MEXaHWYECKOE JIBHIKEHUE,
TETJIOBOE JIBU- )KEHHWE YacTHUI] BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JIBUIKECHHE,
maddysus, wucnapeHue, KUICHWE W KOHJCHCAIUS, IUIABJICHHE M  KPHUCTAJTH3AIIMS,
HAIPaBJICHHOCTh TEIUIONEPEaau, SJICKTPU3ALMS TeN, IKEUHNOMEHYUATbHOCMb NOBEPXHOCHU
3apANCEHHO20 NPOBOOHUKA,

0 mpoBOAMTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHON (pU3MUYECKOW BEJIWYMHBI OT JpPYro ¢
WCTIOJIb30BAHMEM TPSIMBIX W3MEPEHUH: MPH 3TOM KOHCTPYHWPOBATH YCTAaHOBKY, (DUKCHPOBATH
pe3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIUYUH 6 6uUde 2paguko8 ¢ YYémom
abCoONOMHBIX No2pewHoCmell usmepeHull,

JenaTh BBIBO/IBI o pe3yabTatam
UCCIICIOBAHMS,

0 mpoBOAUTH KOCBEHHBIE M3MEPEHUs (PM3WYECKUX BEIUYMH; IPU TOM BBIOMPATh ONTHMAJIbHBIN
METOJI HM3MEPEHHs, OIICHWBATh AaOCOJIOTHBIE W OTHOCHTEJIBHBIE TOTPEIIHOCTH TMPSAMBIX |
KOCBEHHBIX U3MEPEHNN;

0 nposodums onvimel no npogepke NPEONONCEHHOU SUNOME3bl: NIAAHUPOBAMb IKCHEPUMEHM,
cobupams  IKCNEPUMEHMANbHYIO YCMAHOBKY, AHAIU3UPOBAMb HNOJYYEHHble pe3ylbmamvl U
denamu 6bl800 0 CMA-Myce NPEOJIOHCEHHOU CUNOME3bl,

0 cobmromaTh mpaBmia 0€30MacHOTO TpyJAa MPHU TMPOBENEHHH HCCIEAOBAHUI B paMKax y4eOHOTO
9KCTIe- PUMEHTA, NpaKmukyma W y4eOHO-HCCIIeIOBATENbCKON W MPOEKTHOW NEeSTETFHOCTH C
HCII0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYIOBAHMUS;

0 pemate pacu€THBIE 3a7a4yl C SIBHO 3aJaHHOW U HeABHO 3a0aHHOU (PU3UUECKOW MOJETHIO: Ha
OCHOBAaHMHU aHajHM3a YCIOBUA OOOCHOBBIBaTH BBHIOOP (U3MUYECKON MOJENH, OTBEYarolleH
TpeOOBAaHUSAM 3a- Ja4yd, TPUMEHSTH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U HNOCHYIambl
Quzuueckux meopuil TPUA WCMOIH30BAHUM MAaTEeMAaTHYECKUX METOJOB pEUIeHHsS 3ajad,
MPOBOJUTH pacu€Thl HAa OCHOBAHWM HMMEIOIIMXCS JaHHBIX, aHAJIN3UPOBATh pE3yJIbTaThl U
KOPPEKTUPOBATh METObI PEUICHUSI C YIETOM IMOJIYyYEHHBIX PE3YyIbTaTOB;

0 pemath KaueCTBEHHBIE 33714, mpeoyioujue npUMeHeHUs 3HAHUL U3 PA3ZHbIX PaA30e108 UKOIbHO20
Kypca u3uku, a maxdce uHmezpayuu 3HAHU u3 Opy2ux npeomemos ecmecmeeHHO-HAYYHO20
Yukaa: BBICTPAUBATh JIOTMUECKYIO LIETIOUKY PAcCyXKICHHUI ¢ OMopod Ha M3y4yeHHbIE 3aKOHBI,
3aKOHOMEPHOCTHH (U3NYECKUESBICHUS;

0 wucnonvzosamv meopemuyeckue 3HAHUA Ol OOBACHEHUS OCHOBHBIX HNPUHYUNOS pPabOmMuvl
U3MepumenbHulX NPUOOPO8, MEeXHUUECKUX YCMpOUCma U MexHON02ULeCKUX Npoyeccos;

0 ucnoJyib30BaTh TEOPETUYECKUE 3HAHMS IO (PU3MKE B MOBCETHEBHOM >KM3HHU Uil 00eCreYeHHUs
0€30MacHOCTH Ipu 0OpalleHuu ¢ pudopaMu U TEXHUYECKUMH YCTPOUCTBAMU, Ui COXPAHECHHUS
310pPOBbSI U COOMIOICHUS HOPM SKOJIOTUUYECKOTO MOBEICHUS B OKpPYKaloLIel cpejie;

0 npuBOIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YuEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00B- SICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

0 auanusuposamv u oyenusamov nociedcmeus ObIMOBOU U NPOU3BOOCMBEHHOU OesimelbHOCMU
ueno8eKa, CEA3AHHOU ¢ u3UYeCKUMU NPOYeccamu, ¢ NO3UYULL IKOJI02UYecKoU Oe30nacHocmu,
npeocmasieHull 0 payuoHaIbHOM NPUPOOONONILIOBAHUU, A MAKICE PA3ZYMHOM UCHONb308AHUU
00CMUICeHULL HAYKU U MEeXHOI02Ull OJis1 OAbHelue20 pa3eumus Yyeloseiecko2o oouecmaa;

0 npuMeHsTh pa3nuyHble CMOCOOBI PadOTHI ¢ HH(OpMaIMed (U3NMUECKOTO COACPKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTH: MPH STOM HCIOJB30BaTh
COBpEMEHHbIE MH- (Op- MAIMOHHBIE TEXHOJOIMM Ul MOMCKA, MepepaboTKH U MpEeabsIBICHUSL
y4yeOHOIl M HaydyHO-TIOMYJISApHONH HH(OpPMANUM, CTPYKTYpUPOBAaHUS M HUHTEpHpEeTaluu
uHbOpMalUY, TOJYYEHHOM M3 pAa3IUYHbIX HC- TOYHUKOB; KPUTHYECKH aHAIU3MPOBATH
noJiydaeMyro MHGOPMAIIUIO U OYeHUsams e€ O00CMOBEPHOCMb KAK HA OCHO8E UMEHUUXCSL
3HAHUL, MAK U HA OCHOBe AHAIU3A UCTOYHUKA UHpopMayuu,

0 nposenams opeanuzayuoHHvle U NO3ZHABAMENbHBIE YMEHUS CAMOCMOSIMENbHO20 NpUOOpemeHus
HOBbIX 3HAHUL 8 Npoyecce BbINOIHEHUS NPOEKMHLIX U YUeOHO-UCCIe008AMEeNbCKUX pabom;
paboTaTh B TpylIe C BBINOJHEHUEM pa3IMYHBIX COLMAJBHBIX pOJIEH, IUIaHUPOBaTh padoTy
IPYIIBI, PAllMO HAIBHO paclpeNeNaTh AATeIbHOCTh B HECTAHAAPTHBIX CUTYalLlUsX, aJeKBATHO
OLICHUBATh BKJIAJ KaXJI0TO M3 YUACTHUKOB IPYIIIBI B pellIEeHHE paccMaTpUBaeMoil pooiemMsl;

0 npossniame momusayuio Kk 0yoywet npogheccuoHaibHOU O0esmeilbHOCmU No CHReYyUaibHOCMAM
@u3uKo- mexHuuecKko20 npoQuisl.



11 kaace
B mpornecce u3ydenus kypca Gpu3nky yriayonéHHoro u 6a3oBoro ypoBHs B 11 kiacce yaeHUK

HAy4YUTCS: TOHUMATh (JIEMOHCTPUPOBATH) POIh (U3UKH B SKOHOMHYECKOH, TEXHOJIOTUIECKOM,

COIMANILHOM U dTHYECKOHc(hepax JesaTeIbHOCTH YeJI0BEKa; POJIb U MECTO (PM3UKUA B COBPEMEHHOU

Hay4YHOU KapTUHE MHUPA; POJIbACTPOHOMUU B MPAKTUUYECKOW JESATEIILHOCTH YEJIOBEKa U

JAJIbHENIIIEM HAyYHOTEXHUUYECKOM Pa3BUTUU;3HAUEHUE ONUCAMENbHOU, CUCTEeMamUu3upyowell,

00BLACHUMENLHOU U NPOSHOCMUYECKOU (YHKYUU puzuueckoumeopuu — 31eKMpPOOUHAMUKLU,

CNeyuanbHol meopuy  OMHOCUMENbHOCMU, K8AHMOBOU (DUIUKU

pa3nu4ath (YIUTHIBATE) YCIOBHS MPUMEHUMOCTH MOJIENel (PU3HIECKUX TEJ U MPOIIECCOB

(siBNIEHUIA): OJHOPOIHOE IEKTPUUECKOE U OJJTHOPOJHOE MAarHUTHOE TIOJIsl, TAPMOHUYECKHE

KoJieOaHus, MAaTeMAaTUICCKUNMASATHUK, UICaTbHBIA IPYKHHHBIN MasTHUK, TAPMOHUYECKHE BOJIHEI,

UJIeATbHBIN KOJIEOATEIbHBIN KOHTYp, TOHKAs JIMH3a; MOJEINIe aToMa, aTOMHOTO siipa U KBAHTOBOM

MOJIENIU CBETA;

W pa3IMyaTh YCIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
noHUMams eceobwuUxapaxkmep yHoameHmanbHulX 3aKOH08 U 02PAHUYEHHOCMb
UCNONIL308AHUS YACMHBIX 3AKOHOB,

*  AHATM3HUPOBATH U OOBSICHATH JIEKTPOMArHUTHBIE TIPOLIECCHI U SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
TIOJIOXKEHUS U3aKOHBI SJIEKTPOJMHAMUKH U CTICIMATIBLHON TEOpUHU OTHOCHUTEIIbHOCTH
(3akoH

COXpaHEHUs IEKTPUIECKOTO 3apsa, cuia Ammepa, cuia JlopeHia, 3aK0H JIeKTPOMarHUTHO M

WHIYKIUH, ipaBuiio Jlenna, cBs3b DJ1C caMOMHIYKIINK B 3JIEMEHTE JICKTPUIECKOH IIETTH CO

CKOPOCTHIO U3MEHEHUS CUITBITOKA; MIOCTYJIATHI CIIEIUATLHON TEOPUU OTHOCUTEITLHOCTH

OHHIITeHA);

*  AHAIM3UPOBATH M OOBSICHATH KBAHTOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIB3YS TTOJIOKEHUS
KBaHTOBOU (m3uku(ypaBHeHHE DWHITEHHA 11 PoToddPexTa, MepBhIid U BTOPOH MOCTYJIATHI
Bopa, npunIUn cootHomenus HeonpenenéHnocren [ eiizendepra, 3aKkoHbI COXpaHEHUS
3apsI0BOTO U MacCOBOTO YHCEN U SHEPTUH B
SJICPHBIX PEeaKIMIX, 3aKOH PaJUOAKTUBHOTO pacraja);

*  ONHUCHIBAThH (YU3UYECKHUE MPOIIECCHI U SBJICHUS, UCIIONIb3YS BEJIUYUHBI:

HaNpsLKEHHOCTD 3JIEKTPUUYECKOTO MOJIs, MOTEHIIUAN AIEKTPOCTATUYECKOTO OIS, Pa3HOCTh
MMOTEHIIMAJIOB, AIEKTPOIBIKYIIAS CHJIA, UHIYKIIUS MAarHUTHOTO TOJIsl, MArHUTHBINA MOTOK, CHJIa
Awmrnepa, UHIYKTUBHOCTD, SJIEKTPOIBUKYIIIAs CHJIa CAMOUHTYKIIMH, SHEPTUS MAaTHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, PEISITUBUCTCKUIM UMITYJIbC, TIOJHASI SHEPT UL, SHEPTUS TIOKOsI CBOOOHOM
YaCTHUIIbI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsijl AIpa, 3 HEPTHsl CBSI3U SAPa;

*  00BACHATH 0COOCHHOCTH MPOTEKaHUsI GUINYECKUX SBICHUM: 3JI€KTPOMarHuTHas HHAYKIIHS,
CaMOMHTyKIIMSI, Pe30HAHC, HHTep(hEepEeHILIUs BOIH, AU(paKkius, JUCTIEPCHs, TIOJTHOE BHYTPEHHEE
OTpaxXeHHe,
dhoTornekrpuueckuii 3pdext (hoTodrddexr), anbda- u 6eTa-pacnas saep, raMma-
u3NydeHue saep;hu3nueckrue MPUHIMIIBI CIEKTPaIbHOTO aHAINU3a U paboThI J1a3epa;

* onpedenamv HaANpPAsieHue UHOYKYUU MACHUMHO20 N0 NPOBOOHUKA C MOKOM, CUJIbL
Amnepa u cunviJlopenya;

* cmpoums u300padiceHue, co30agaemoe NIOCKUM 3ePKAIOM, MOHKOU TUH30U, U
paccuumuvléams e20XapaKmepucmuxu;

*  NpUMEHAMb 0CHOBONOIA2aAIOWIe ACMPOHOMUYECKUe NOHAMUSL, MeoPUL U 3aKOHbL OJi AHATU3A U
00bACHEHUADUIULECKUX NPOYECCO8, NPOUCXO0AUUX 8 36E30aX, 8 36E30HLIX CUCEMAX, 8
MEACANAKMUYECKOL Cpede; 08UICEHUsI HeDeCHbIX meJl, I80oyuUU 36630 U Beenennoti;

*  TPOBOJHUTH UCCIIETOBAHUE 3aBUCUMOCTEN (PM3UUECKHUX BEIUYUH C UCMOJIB30BAHUEM MPSIMBIX

U3MEPEHUIT: IPU TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNIbTATHI
MIOJIY4EHHOMN

. ABUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TPAPUKOB ¢ yI4ETOM aOCOMIOTHBIX MOTPEITHOCTEN

M3MepeHU, AeTIaTh BBIBOIBI TIO0 PE3yabTaTaM HCCIeIOBAHUS;

*  TPOBOJHUTH KOCBEHHBIE U3MEPEHUs (PU3NMUECKUX BETMYHH; IPU 3TOM BBIOHPATH
ONTUMAJILHBIA METO]T U3MEPEHHS, OIICHIUBATh a0COTIOTHBIE U OTHOCUTEIHHBIE MTOTPEITHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;

*  TPOBOJHTH OMBITHI IO MPOBEPKE MPEATOKEHHOMN TUTIOTE3bl: TUIAHUPOBATH SKCIIEPHUMEHT,



COOMpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH MOTy4EHHBIE Pe3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyCENPEJIOKEHHON TUIIOTESB;

*  OnucCHI8amb MemoOobl NOJYYEeHUs HAYUHbIX ACMPOHOMUYECKUX SHAHULL,

« coOmoaarh mpaBuiia 0€30MMacHOTO TPy/aa MPH MPOBEACHUHU HCCIeIOBAaHUN B paMKaxX y4eOHOTO
9KCIEPUMEHTA, IPAKTUKYMA U y4eOHO-UCCIIE0BATEIbCKOM U IPOEKTHOM AEATEIBHOCTH C
UCIIOJIb30BAHNEMU3MEPUTENIBHBIX YCTPOUCTB U 1TAOOPAaTOPHOTO 000PYAOBaHUS;

* pemars pacu€THBIC 33741 C ABHO 33JIaHHON U HeA6HO 3a0anHOU u3U1ecKou MoOenblo: Ha
OCHOBaHUU

aHaJIM3a YCIOBUS BEIOUPATh (PU3NYCCKIE MOICITH, OTBEYAIOIINE TPCOOBAHUAM 3a1a4H,
MPUMEHSATH (POPMYJIBI, 32KOHBI, 3AKOHOMEPHOCTH U MOCTYJAThl (PU3HUECKUX TEOPHIA [IpUY

HMMEIOIINUXCA JaHHBIX, aHAJU3UPOBATh PE3YyIbTAaThl U KOPPEKTUPOBATH METOABI PELICHUS C Y4ETOM

IMOJIYYCHHBIXPE3YJIbTATOB;

peuiaTb KA4YCCTBCHHBIC 3a/1a4H, Tpe6y}onme MMPUMCHCHU A 3HaHUU U3 Pa3HBIX pas3acioB IMIKOJIbHOI'O

Kypca

bU3UKH, a makce uHme2payuu 3SHaHUll U3 Opyeux npeomMemos ecmeCmeeHHO-HayyH020 YUKIA:

8LICMPAUBATNL TOCUHECKYIO YENOUK) PACCYHCOEHUU C ONOPOU HA U3YYeHHble 3AKOHDL,

3AKOHOMEPHOCMU U uzuyecKue s81eHuUs;

*  UCnonb308amb  MmeopemuyecKue 3HaHus 0 00bACHEHUs OCHOBHbIX

NPUHYUNOB PAOOMBIUZMEPUMETLHBIX NPUOOPOS, MEXHUYECKUX
YCmpoUucme u mexHoL02U4ecKUx npoyeccos;

*  MPHUBOJUTH IPUMEPHI BKIIAJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKHU, B
00BSCHEHUE MPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,

*  AHATU3UPOBAMb U OYEHUBAMDb NOCIeOCMEUs ObIMOBOU U NPOU3600CMEEHHOU
0essmenbHOCU YeNl08eKd, C8A3AHHOU C PU3UUECKUMU NPOYeccamu, ¢ NOZUYULL IKOI0SUYECKOU

bezonacrocmu, npedcmagieHull OPAYUOHATbHOM NPUPOOONONb308AHULU, a maxoice

PazymMHOM UCNONB308AHUU OOCMUNICEHULL

HAYKU U MexXHOI02ull 01 OAbHeUuLe20 pa38UmUsl 4elo8e4eckoeo oouecmaea,

*  MPUMEHSITH pasnuuHbIe CIOCOOBI paboTh ¢ HH(pOpMaIeld GU3NIECKOTO CONePKAHUS

C HMCIIOJIb30BaHHEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH: IIPH STOM HCIIOJIb30BaTh

COBpEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTHH TS TIOUCKA, TepepabOTKH U TPEAbIBICHUS yIeOHOM

Y HAYYHO-TIOMYJISIPHOHMH(POPMAIIMHY, CTPYKTYPUPOBAHHUS U HHTEPIPETAINN HHOOPMAITHH,

MOJIyYCHHOM M3 PA3JIMYHBIX HCTOYHMKOB;KPUTUICCKU aHAJIM3UPOBATH MOJTydaeMyr0 HH()OPMaIUIO 1

OIICHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIONIMXCSI 3HAHUM, TaK U HA OCHOBE aHAIIN3a

MCTOYHHMKA WH(POPMAIINH;

*  NpoABIAMb OP2AHUZAYUOHHBIE U NO3HABAMENbHbIE YMEHUsL CAMOCIMOAMENbHO20 NPUOOpemeHus
HOBbIX 3HAHUL 8 NPOYECce GbINOHEHUs. NPOEKMHBIX U YUeOHO-UCCIe008AMeNbCKUX padom,
paboTaTh B rpyIine ¢ UCIIOJTHEHUEM Pa3JInYHbIX COIUALHBIX POJICH, TNIAHUPOBATh PabOTy
TPYIIIBI, PALIMOHATIBHO PACTIPEICIATh NCSITEIbHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJICKBATHO
OIICHUBATh BKJIA/I KQXKJIOTO U3 YYACTHUKOB IPYIIIBIB PEUICHUE PACCMATPUBAEMOM IPOOIICMBI;

*  NPoABIAMb MOMUBAYUIO K OYOYUel npoghecCuoHaIbHOU 0esimelbHOCIU NO
cneuualbHOCnAM (ﬁuS’l/lKO‘me)CHl/llteCKOZO I’lp0¢lxl.7l}l.

LlenTp 00pa3oBaHusl ecTeCTBEeHHOHAYYHOIT HanpaBiaeHHOCTH «Touka pocra»
CO3/IaH C IENbIOPA3BUTHUS Y 00yUaIOIINXCS €CTECTBEHHOHAYUHOMH,
TOMKA \’pocu MaTeMaTH4eCKOH, MH(POPMAIIMOHHOW TPaMOTHOCTH, (OPMUPOBAHUS
’ KPUTHYECKOTO U KPEATUBHOTO MBIIIJICHHSI, COBEPIICHCTBOBAHHS HABBIKOB
€CTeCTBEHHOHAyYHOU HAIlPaBICHHOCTH, a TaKXKe s

MPaKTUYECKON 0TPabOTKH y4eOHOTO MaTepuana rno yaeoHomy npeamety «Dusnkay.

[Ipennaraemass mporpaMMa CHOCOOCTBYET pAa3BUTHIO y YYAIIMXCS CaMOCTOSITENILHOTO
MBIILIEHHS, GOPMUPYET Yy HUX YMEHHUS CaMOCTOSATEIBHO MPHOOpETaTh U MPUMEHSTH MOJy4eHHBIC
3HAHMS Ha TpaKkTHKe. Pa3Butue u GopMHpOBaHUE BBINICYKA3aHHBIX YMEHUI BO3MOXKHO Onaromaps
CTUMYJIMPOBAHUIO HAyyHO - TIO3HABATEILHOTO HMHTEpeca BO BpeMs 3aHATUN. COBpeMEHHBIE
AKCMIEPUMEHTATIbHBIC HUCCIIEIOBAHUS IO (PU3UKE YK€ HEBO3MOXKHO MPEICTABUTh 0€3 UCIIOIB30BaHUS
AQHAJIOTOBBIX U NHU(POBBIX H3MEPHUTENbHBIX TpubopoB. B denmepanbHOM TOCYIapCTBEHHOM
obpazoBatenbHoM cTannapre (PI'OC) mpommcaHo, YTO OJHUM U3 YHHBEPCATbHBIX YUEOHBIX



nevictuii (YY), npruoOpeTaeMbIx y4JauiuMucs, AODKHO CTaTb yMEHHE
«IIPOBEJICHUSI OIBITOB, MPOCTBIX AKCIEPUMEHTAIBHBIX MCCICJOBAHUN, NPAMBIX W KOCBEHHBIX
M3MEPEHUH CHUCIIOJIb30BAaHHEM aHAJIOTOBBIX U HHU(POBBIX H3MEPUTEIBLHBIX IPHOOPOBY.

st 3TOro yuuTenb (PM3MKH MOXKET BOCIOJIB30BaThCS y4eOHBIM 00OpPYIOBaHHEM HOBOTO
nokoJeHns — 1mdpoBeME J1aboparopusmu. Lludpossie mabopatopun nmo (usnuke MpeacTaBICHBI
JaTYUKAMH JUIS U3MEPEHUSH PETUCTPALlH PA3IMYHbIX TApaMeTpoB, HHTEepdeiicamu cOopa TaHHBIX
Y TIPOTPaMMHBIM 00€CTIeYeHHEM, BU3YATH3UPYIOIIUM dKCIIEPUMEHTAIBHBIC JaHHBIE Ha 9Kpane. [Ipu
TOM OKCIEPUMEHT OCTa&TCs TPATUIMOHHO HATYPHBIM, HO IIOJyYCHHBIE OSKCICPUMEHTAIbHBIC
JTaHHbIe 00pa0aTHIBAIOTCS M BBIBOAATCA Ha DSKpPaH B pPEATbHOM Macmtabe BpEeMEHH U B
panMoHanbHOU Tpaduueckoil Qopme, B BHIE UYWCICHHBIX 3HAYCHHH, AMArpamm, TIpadUuKoB H
Tabnul. OCHOBHOE BHUMaHHUE y4alllMXCSl IPU 3TOM KOHLEHTPUPYETCSI HE Ha COOpPKE M HACTpOMKe
OKCIIEPUMEHTAIBHON YCTAaHOBKM, a Ha TPOCKTUPOBAHHH PA3IMYHBIX BapHUAHTOB MPOBEICHUS
OKCTIEPUMEHTa, HAKOIUIEHWH NAaHHBIX, WX aHAJIW3€ M HHTEpIpeTanuy, (OpMYITHPOBKE BBIBOJIOB.
DKCIIEpUMEHT KaK HCCIEI0BATENIbCKUM MeTo/l OOy4YeHHs! YBEIMYMBAET MO3HABATEIbHBINA HHTEpEC
ydaluxcs K CaMOCTOSITENIbHOM, TBOpYECKOW JesTenbHOCTH. BaxkHo cdopmupoBats y
o0y4aromuxcss HaBBIKM CAMOCTOSITENIFHOM pPa0OThI € IM(PPOBBIMU JIaTYNKAMH, TPOBEICHUS
M3MepeHul GU3NYEeCKUX BEIUUMH U UX 00pabOTKH.

HIupokuii criekTp MUGPOBBIX JATINKOB IMO3BOJISET yUAIIUMCS 3HAKOMUTHCS C TIapaMeTpaMu
(DU3HYECKOTO IKCIIEPUMEHTa HE TOJHKO Ha Ka4eCTBEHHOM, HO W Ha KOJMYECTBEHHOM ypoBHe. C
MTOMOIIBI0  TTU(GPOBOH  1a0OPATOPUH MOKHO TPOBOJUTH JUIUTEIBHBIA OJKCIIEPUMEHT JakKe B
OTCYTCTBHH 3KcriepuMeHTaTopa. [Ipu 3ToM u3MepsieMble JaHHBICE W Pe3yIbTaThl WX 0O0pabOTKH
0TOOpaXKaroTCs HETMIOCPEICTBEHHO HA YKPaHE KOMITHIOTEpa.

B cocraB nenrpa «Touka poctay mo pusuke BxoasT 6a3oBas (00s3aTeNbHAS) YaCTh U
JIOTIOTHATEIFHOC000PYI0BAHHE.

bazoBas yacTh cOCTOUT K3 HUPPOBBIX JATYUKOB U KOMILJIEKTOB COIYTCTBYIOUINX 3JIEMEHTOB
JUIS OTIBITOBIIO MEXaHUKE, MOJIEKYISIPHOU (DU3HKe, STIEKTPOIUHAMUKE U ONTHKE.
bazoBriii koMIIIeKT 000pyaoBaHus 1ieHTpa «Touka pocTta» Mo (U3MKe MPEACTaBIEH CIEeIYIOIIUMHU
JaTYNKAMU:

-JlaTuyrk aOCOJIFOTHOTO JaBIICHUS.

-JlaT4uK MPOM3BOIUT U3MEpEeHHs] abCONIOTHOTO JaBiieHUs. UyBCTBUTENbHBIH SJEMEHT JaTuydKa
BBITIOJIHEH Ha 0a3e MOHOJUTHOTO KPEMHHUEBOTO MbE30PE3UCTOPa C BHEAPEHHOIN TEH30PE3UCTUBHON
CTPYKTYpO#, KOTOpas TMO3BOJSET HCKIIOYUTh BO3MOKHBIE TMOTPEIIHOCTH U JOCTUTHYTh
HE0OX0IMMOM TOYHOCTU U3MepeHuil. B KkommiekT naTurka abCoMIOTHOTO JIaBJICHHS BXOJUT THOKast
repMeTuyHasi TpyOKa /sl OAKIIOYSHHS IITyllepa AaT4yuka K JabopatopHoMy 000pyI0BaHUIO.
-JlaTunk monoxeHuss (MarHUTHBIN). JlaTuuk HU3MepsieT BpeMEHHBbIE OTPE3KH MEXAy MOMEHTaMH
MPOXOXKJCHUSI OOBEKTa PAIOM C OECKOHTAaKTHBIMHM JIETEKTOpaMU. BEeCKOHTAaKTHBIE JETEKTOPHI
SIBJISIFOTCSI BHIHOCHBIMH U KPETISITCS Ha META/NTMYEeCKON MIIM MarHUTHOU moBepxHOCTH. KosnyecTBo
oceil u3MepeHust AaT4yuKa MoJ0KEHUS PaBHO 3, AMana3oH U3MepeHul mo kaxaon usz oceir X, Y u Z
cocrasiisieT ot 0 10 360 rpan.

KoMIiekT comyTCTBYIOMIMX IEMEHTOB /7Sl SKCTIEPUMEHTOB [0 MEXAHHKE:

-KoMmMmieKT comyTCcTBYIOUX AIIEMEHTOB AJIsl SKCIIEPUMEHTOB 110 MOJIEKYISPHOU (hr3uKe

-KoMMIeKT comyTCTBYIONIUX AIEMEHTOB AJIsl IKCIIEPUMEHTOB I10 SJIEKTPOIUHAMUIKE

-KoMMmieKT comyTCTBYIONNX 37I€MEHTOB I SKCIIEPUMEHTOB IO OTITUKE

-JlaT4rK TOKa, MAarHUTHOTO TIOJISI, TEMIIEPATYPHI.

JKCIepuMeHTAIbHbIE HCCIeI0BAHUA MeXaHMYeCKUX ABJIeHni «/3yuenue koneGaHui
MPYKUHHOTOMASTHUKA

Ienb paboThI: U3Yy4UTh FAPMOHUYECKHE KOJICOAHUS TPY>KUHHOTO MasiTHUKA.

OO6opynoBaHue U MaTepUaibl: KOMIIBIOTEP, KOMIIBIOTEpHBINA HHTEpdelic cOopa naHHbIX Releon Lite,
JATYUK YCKOPEHUs, pyJIeTKa WU JIMHENKa, pyKHHa (Ha0op MPY>KUH OJMHAKOBON JJIMHBI pa3HOi
KECTKOCTH), IPY3 CKPIOYKOM, IBYXCTOPOHHUIN CKOTY U ILITATHUB C JIAKOM, JIEKTPOHHbIE BECHI.

JKcnepuMeHTaIbHbIEe HccaenoBanust 1o MKT uaeabHbIX ra3oB U 1aBJIeHUS KUAKOCTeN
IIpakTnueckas padora «/ccinenoBanue nzodapHoro mpoiecca (3akoH I'eii- -JIroccaka)»
Lenb paboThL: TPOBEPUTH COOTHOIIIEHUE MEKTY U3MEHEHUSIMU 00bEMA U TEMIIEpPaTyphI ra3a



pu eron300apHOM HarpeBaHUU.

OOopynoBaHHe 1 MaTepUalibl: KOMIIBIOTED, KOMITBIOTEPHBII nHTEpdeiic coopa nanubix Releon Lite,
MynbTHAaTYUK OU3 5 (aTuuku TemMnepaTypsl U AaBJICHUS ), TEMIIEPATYPHBIN LY, IITATUB, COCY/ C
MOPLIHEMAJIS JEMOHCTPALIMY T'a30BbIX 3aKOHOB, JTMHEHKA.

IIpakTnueckas padora «ccnenoBanre n30xopHoro npoiuecca (3akoH Llapsst)»

Lenb paboThL: IPOBEPUTH COOTHOIICHUE MEXK/Ty U3MEHEHUSIMU 00bEMA U TeMIIEpaTyphl ra3a

IIPY ETOM30XOPHOM HArpeBaHUU.

OO0opynoBaHHe 1 MaTepUalibl: KOMIIBIOTED, KOMITBIOTEPHBII nHTEpdeiic coopa nanubix Releon Lite,
MynbtugaTyuk @U3 5 (natunku TemnepaTypsl U JaBIEHUS ), TEMIIEPATYPHBI 1IYII, IITATUB, COCY/ C
MOPLIHEMAJISL JEMOHCTPALIMY Ta30BbIX 3aKOHOB, JTMHEHKA.

I[MpakTHueckas padora «3axoH [Tackans. OnpeneneHue 1aBICHUS KUIKOCTEI

Henu paboTel: n3yunTh 3aKkoH Ilackains; uccienoBarb USMEHEHUSI JaBICHUSI C U3MEHEHUEM BBICOTHI
crosibakukoctTu.O00pyI0BaHNE U MaTepUaIbL: IITATHB, MEH3YpKa, TPyOKa, IMHEWKa,
MynbTHAaTYUK U3 5,

KOMITBIOTEP WJIU TJIAHIIIET.

IpakTHyeckas padora «ATMochepHoe u bapoMmeTpruyeckoe AaBieHue. MaraeOyprekue
MOJTYILIAPHS»

[enb paboThl: TPOAEMOHCTPUPOBATH U BBIUMCIUTD A0COIIOTHOE M OTHOCUTENLHOE JAaBJICHHUS.
O6opynoBaHue nMaTepuasbl: MPUOOP VI JEMOHCTPALUUA aTMOC(EPHOTO TaBICHUS
(MarpeOyprckue nmoaymapus), rpy3sl Mmaccamu S 1 10 Kr, BaKyyMHBIN HACOC, TaTIYUKH
OTHOCHUTEJILHOTO M a0COJIIOTHOTO JIaBJICHUS, KOMITBIOTEP WJIN TJIAHILIET.

IKCNEePUMEHTAIbHbIE HCCJIETOBAHNS TEIUIOBBIX SABJIEHMIT

«M3yuenue npouecca KUTIEHUS BOIbD)

[enw pabOTHI: U3YYUTH MPOIECC KUIICHUS BOBI; IOCTPOUTH TpaduK 3aBUCUMOCTH TEMIIEPATYPHI
BO/IbI OTBPEMEHH.

OO06opynoBaHue U MaTepUANIBL: AIEKTPUYECKas TUIMTKA WK TOpeiKa, OobInas mpooupka,
npooupKoiepkaresb, MynbTiaaTduK O3 5, TemMnepaTypHbIi 1TyTl, KOMIBIOTEP WX IJIAHIIET, COJIb.
IIpakTnueckas padora «OnpeneneHue KOJINYECTBA TEIUIOTH IPYU HArPEBAHUU U OXJIAXKACHUN»
enb paboThl: U3Y4UTH YCIOBHE TEIJIOBOTO paBHOBecHs (0e3 yuéra paccesHUs TEIUIOBOM SHEPruu B
OKpyXxaromryto cpeny)O00pyaoBaHUE U MaTEpHANIbI: KOMITBIOTEDP, KOMITBIOTEPHBIN HHTEpdEiic coopa
nanueixRelab Lite, myasTrmarauk ®U3 5, mryn, KamopuMeTp, H3MEPHUTEIbHBIN CTaKaH,
AJIEKTPOYaANHUK.

IIpakTuyeckas padora «OnpeneneHue yaelabHON TEIIOThI

1aBsieHus Jbaanllens paboTsl: onpeaenuTh YASIbHYIO TEIIOTY

IJIaBJICHUS JIbA.

O6opynoBaHue U MaTepUAIIbL: KAJTOPUMETP, U3MEPUTENIbHBIN LIMIUH/P, CTaKaH C BOJOH, COCY]

C TAIOLIUMIIBJOM, BEChl, HCTOUHUK MMUTAHUS, COEIUHUTEIbHBIE MPOBO/IAa, MOOMIIBHBIH MJIaHIIIET,
KOMIIBIOTED,

KOMIBIOTepHBIN nHTEpdeiic coopa nanubix Relab Lite, mynptuaatunk ®MU3 5, TeMepaTypHblit HIyIL.
IIpakTnyeckas padora «OrmnpeneneHue yIeIbHONW TEIUIOEMKOCTH TBEPAOTO TEIa»

Lenb paboThl: OnpeAeTUTh 3HaU€HUE YACTbHOM TEMI0EMKOCTH METAINTNYECKOTO (AJIFOMUHHEBOTO)
UWIMHPA HAHUTH.

OOGopynoBaHKe U MaTepUalbl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEp(deiic coopa nanubix Relab Lite,
MynbTugaTauk OU3 5, mym, kanopumeTp, U3MEPUTEIbHBINA CTaKaH, HIEKTPOUYAHHUK,
METaJTHYECKUI IUIMHIPHA HUTH.

IIpakTnyeckas padora «/3yyeHne nNpoueccoB IMIABICHUS U KPUCTAIUTH3AIMH aMOp(HOTO

Tena» LlenppaboThl: onpeAenuTs TeMIIepaTypy KpucTauiu3auy napapuHa.

O6opynoBaHue U MaTepualibl: MpoOupKa ¢ napaguHoM, MpoOUpKOAepKATEh, CTAKaH C TOpsYeH
BOJIOM

o6béMoM 150—200 M1, KoMITBIOTEp, KOMITBIOTEPHBIH HHTEpdeiic coopa nanubix Relab Lite,
MynbTuaaTauk O3 5, mrym.

JKCIEePUMEHTAJIbHbIE HCCIIeI0BAHNUS IOCTOSHHOIO TOKA U €ro
xapakrepuctuklIpakTuyeckas padora «3ydeHne CMENIAHHOTO COEAMHEHHUS
IIPOBOHUKOBY



Lenb paboThI: MPOBEPUTH OCHOBHBIE 3aKOHBI CMEIIAHHOTO COCMHEHUS IIPOBOIHUKOB B
anekTpuyeckoi rernu. O60pyoBaHNe U MaTepUalIbl: KOMIBIOTEP, KOMIIBIOTEPHBIN HHTEpdelic cOopa
ma"Hbix Relab Lite,

MynbTHAATYUK OU3 5 (maTumk TOKa U HANPSKEHUS ), ICTOYHUK TOKa, HAOOp pe3UCTOPOB,
COEJIMHUTEIIbHBIENIPOBO/IA, KIIIOY.

IpakTuyeckas padora «Onpenenenue KI1J| HarpeBaTensHoro snementay Llens paboTsr:
onpenenuts KII/[HarpeBaTenbHOro a1emMeHTa.

OO0opynoBaHHe 1 MaTepUalibl: KOMIIBIOTED, KOMITBIOTEPHBII nHTEpdeiic coopa nanubix Releon Lite,
MynbTugaTyuk OU3 5 (naTumMk TemnepaTypbl, JaTYMK TOKA U HAIPSDKEHU), TEMIIEPaTypHBIH 1IyTI,
HCTOYHUK TOKA, KAJIOPUMETP, HarpeBaTENbHbIN 3JIEMEHT, COEUHUTEIbHBIE IIPOBO/1A, MEPHBII
MWIAHP, EMKOCTH ¢ BojoH00BEMOM 150 cm3.

IIpakTnueckas padora «/3ydenue 3akona Jxoynsa — JleHua»

Lenb paboThI: ONpeenuTh KOJMYECTBO TEIJIOTHI, BHIACISAEMOE IPOBOJHUKOM C TOKOM.
OO0opynoBaHKe 1 MaTepHaJbl: KOMITBIOTED, KOMITBIOTEPHBIH HHTep(eiic coopa nanHbIX Relab Lite,
MynbTugaTyuk @U3 5 (qaTunKTOKA N HANPSYKEHUs), UCTOYHHUK TOKa, PE3UCTOP, KIII0Y,
COEJIMHUTEIIbHbIE POBO/JIA, IUTATUB, KAJIOPUMETP, EMKOCTh C BOJIOM.

IpakTHyeckas padora «3ydyenue 3aBucumoctu nose3noit moutHoct U KI1J[ uctounuka ot
HaIpsLKEHUS HaHArpy3Ke»

ens paboThI: M3y4UTH 3aBUCUMOCTH TIoJIe3HON MomTHOCTH U KIT/] icTouHMKa OT CONMPOTUBIICHUS
Harpy3ku.O0opyioBaHUE U MaTepUalIbl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEep(delic coopa TaHHBIX
Relab Lite,

MynbTugaTyuk @U3 5 (aTumk ToKa U HaNpsHKEHMs ), ICTOYHHUK TOKa, peoCTarT, KIIko4,
COEIMHUTENBHBIEITPOBOIA.

IIpakTnueckas padora «3ydenue 3akona Oma juist nosiHoi uenu»llenu paGoThl: MPOBEpUTH 3aKOH
Oma 1UInoJIHOM 1eTH; U3YYUTh PEeXXUMbI paOb0Thl HCTOUYHUKOB TOKa. O00pyI0BaHNE U MaTepHAIIbI:
KOMIIBIOTED,

KOMIIBIOTEpHBIN nHTEpdeiic coopa manusix Relab Lite, myapTrmaTauk ®M3 5 (natumk Toka u
HaNpsKEHU ), HICTOUHUK TOKa, 2 PE3UCTOPa, 3 KIH04a, COCAMHUTENIbHBIE IIPOBOJA.



IpakTHyeckas padora «DKcrepuMeHTaNbHas npoBepka npasuit Kupxrogay» Llens paboTsr:
IKCIIEPUMEHTAIBHO POBEPHUTH 3aKOHbI Kipxroda.

OOopynoBaHKe 1 MaTepUalbl: KOMIIBIOTEP, KOMITBIOTEPHBII nHTEpdeiic coopa nanubix Relab Lite,
myabTHIaTIuK U3 5 (qaTyrk ToKa U HANPSDKEHUs ), HICTOYHUK TOKA, 5 PE3UCTOPOB, 3 KITI0YA,
COC/IMHUTEIBHBICITPOBO/IA.

JKCIEePUMEHTAJIbHbIE HCCJIeJOBAHNS MATHUTHOIO MOJIS

IIpakTnueckas padora «lccnenoBanre MarHUTHOTO MOJISI TPOBOJHUKA C TOKOM»

Lenb paboThI: BBISIBUTH 3aBUCHUMOCTbh MOAYJISI MHAYKIIMY MarHUTHOT'O TOJISl IPOBOHUKA C TOKOM
OT CHJIbI TOKaU PacCTOSTHUSA J10 POBOIHUKA.

OO0opynoBaHKe U MaTepUalIbl: KOMIIBIOTEP, KOMITBIOTEPHBII HHTEpdelic coopa nanubix Relab
Lite,mynerumatunk ®U3 5, mraTUBbI, HICTOYHKUK TOKA, TPOBOIHHK, JTUHEHKA, PEOCTAT, KIFOY.
IIpakTnueckas padora «VccnenoBaHue ABJIECHUS AIEKTPOMAarHUTHON

uHayKuun»Llenb paboTel: Hccaen0BaTh BJICHUE IEKTPOMArHUTHOM

WUHIYKLUH.

OO0opynoBaHKe U MaTepUalibl: KOMIIBIOTED, KOMITBIOTEpHBII HHTEpdeiic coopa nanubX Relab Lite,
mynbTHAaTYuK O3 5, MuHElKa, KaTylKka-MOTOK, MOJI0COBOM MarHuT, Tpyoka u3 [IBX, nepxatenb
JUIS TPYOKU,IITaTUB.

IIpakTnueckas padora «/3yueHre MarHUTHOTO MOJISI COJIEHOUAA»

enb paboThl: Hccaen0BaTh pacipeaeaeHie HHAYKIIMH MAarHUTHOTO TOJIsl BJIOJIb OCH

cosieHonsia. O60pyAOBaHNE U MaTepUAIIbl: KOMIIBIOTEP, KOMIIBIOTEPHBIN HHTEpdeEiic cOopa
naHHbIX Relab Lite, mynmpTuaatTunk ®U3 5 (maTuriku TOKa MArHUTHOTO TI0JIST), ICTOYHHUK TOKA,
CO€JIMHUTEIIbHBIE TPOBO/IA,COJICHOU, PEOCTAaT.

dpouTanbHbIe JadopaTopHbie padoThl B 10 ki1acce (¢ ucnojab3oBanueM odopynoBanus «Touka
pocTa»)

JlabopaTtopHnas pabota Ne 1 «McciaenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBkeHusi»Jlaboparopras padota Ne 2«M3yuenune nBmwKeHus Teia, OpOIMIeHHOTO
TOPU30HTAIBHOY

JlabopaTtopHnas pabota Ne 3 «/3ydenne IBIKEHHS Tella TI0 OKPY>KHOCTH O IEHCTBUEM CHJT
YIIPYTOCTH UTSKECTH

JlaboparopHas paboTa Ned «ccnenoBanre u3MeHEeHHs Beca Teja MPH €ro ABUKEHUU C YCKOPEHHUEM»
JlaGopaTtopnas padota Ne 5 «M3yuenune kodpuimenTa TpeHUsT CKOTBKCHHUS
JlaGopaTtopHas pabota Ne 6 «/3ydeHue U30TEPMUIECKOTO MTPOIIECCA»

JlaGopaTtopHas padota Ne 7 «M3yueHnne ypaBHEHUSI COCTOSTHHS

uaeanbHOTO razantladoparopnas padora Ne 8 «3mepenue

OTHOCHUTEIILHOM BIIaXKHOCTH BO3AyXa»

JlaboparopHas padota Ne 9 «M3mepeHue TemmnepaTypbl KpUCTAIU3ALUU U YACTbHOM
TEMIIEPATYpHI IIABJICHUSIBEIIECTBAY

®poHTaIbHBIE JJa0opaTopHbIe padoThl B 11 Kiacce (¢ ucnmob3oBanneM odopynoBanus «Touka
pocTay)

JlaGopatopHnas padota Nel «M3mepenne 3J1C v BHyTPEHHETO COIPOTUBIICHUSI HCTOYHHUKA TOKa»
JIaGopatopHas padota Ne 2 «M3rotoBieHue ralbBaHMYECKOTO JIEMEHTA U UCIIBITaHUE €r0 B
nevictBun» JlaboparopHas padota Ne 3 «/ccnenoBanue 3aBUCUMOCTH CONTPOTUBIICHHS
MOJTyIIPOBOIHUKA OT TemnepaTypblJlaboparopHas padota Ne 4 «VccnenoBanue konebaHui
MPYKHUHHOTO MasiTHUKa

JIaGopatopHas padota Ne 5 «VccnenoBanue konebaHui

HUTSHOTO MasTHUKanJlabopaTopHas padora Ne 6 «Ormpenenenue

CKOPOCTH 3BYKa B BO3JTyXE»

JIaGopatopHas pabota Ne 7 «VccnenoBanue sBjaeHUN UHTEpPEPEHLINN U

midpaxun ceeranJlabopatopHas padora Ne 8 «OmnpenesnieHue CKOpOCTH CBETa

B BEIIIECTBE»

B



COJIEP KAHUE YYEBHOI'O NIPEMETA «®U3UKA»
10 kaace

bazoBelit ypoBeHs (2 vaca)

YrayoneHHbIH ypoBeHb (5 yacoB)

Tema 1. dusuka U METOJIbI HAYYHOTO MMO3HAHMS (2 Yaca)

Tema 1. dusuka U METO/IbI HAYYHOTO MO3HAHMS (6 4acoB)

®u3nka — Hayka o npupoje. Hayunsie MeTObI IO3HAHNS OKPYKAKOLIETO MU~
pa. Posib skcriepyMeHTa U TEOpUH B MpOLiecce MO3HAHUS IPUPOIbL. DKCIe-pU-
MeHT B ¢u3uke. MoaenrpoBanue pU3NUECKUX SBICHUN U MTPOIECCOB.
Hayunsle runore3psl. @usndeckre 3aK0OHbI U TEOPUH. [ paHUIIBI IPUMEHUMOCTH
¢usnveckux 3akoHoB. [IpuHIIMT cooTBeTCTBHA. PO M MecTo (pusuku B
(GbopMHUpPOBaHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B PAKTUYECKON JIesi-
TEIBHOCTH JIFOEH.

HemoHcTpamu 1. AHanorossie U HUPPOBbIE H3MEPUTENbHBIE TPUOOPHI, KOM-
MBIOTEPHBIE AATYUKU

®uznka — (yHIaMeHTallbHas Hayka o npupoje. Hayunslil MeTo mo3HaHus u
METO/Ibl KCCIEIOBaHUS (PU3NIECKUX SIBICHUA. DKCIIEPUMEHT U TEOPHUS B
IpoIecce MO3HAHUS TPUPOIbl. HabmoieHne 1 SKCIepuMeHT B pHu3uKe.
Cnocobul uzmepenus ghuzuueckux 6enudut (AHAI0208ble U YUPpPosvie uzme-
pumenvHvle NPUOOPuvL, KOMNLIOMEPHLLE damuuKosvie cucmemvl). Iloepeuro-
Ccmu uzmMepeHull huzudecKux eruduHr (AOCOIOMHAsL U OMHOCUMENbHAS).
MoaenupoBanue GU3NYECKUX SBJICHUH U MPOLIECCOB (MaTepUaabHas TOUKA,
a0COJIIOTHO TBEPJIOE TEJIO0, UJIeaTbHAS KUIKOCTh, HICATHHBIN a3, TOUYCUHBIN
3apsn). ['unoresa. dusnueckuii 3aK0H, TPAaHULBI €r0 TPUMEHUMOCTH. DU3U-
yeckas Teopusi. Poabs u Mecto Gpu3uku B GOPMUPOBAHUN COBPEMEHHOM Hay4-
HOM KapTUHBI MHUPA, B IPAKTUYECKON IEATEIbHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul, NPAKMuKym

1. Usmepenue cunvl moxa u HanpsdxiceHus 8 yenu noCMosHHO20 MOKA
[Ipu nomowu anano2o8vix u YuppPoswvix usMepumenrbHvlX NPUbOPO8s.
2. 3naxomcmeo ¢ yughposoti rabopamopueti no guzuxe. Ipumepwvl u3-
Mepenusl huzuueckux 8enuyun npu NOMOUWU KOMNbIOMEPHBIX 0AMYUKO8.

Tewma 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunematuka (5 gacoB)

2.1 Kunemaruka (10 gacoB)

Mexannyeckoe nBukeHue. OTHOCUTENBFHOCTh MEXaHUYECKOTO JIBUYKEHUSL.
Cucrema orcuéra. TpaekTopus.

[lepemerienue, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKO-
peHue MaTepuaibHON TOUKHU, UX MMPOEKLIUH HA OCU CUCTEMBI KoopauHat. Cio-
KEHHE MepPEeMEeIleHUI U CIIOKEHNE CKOPOCTEH.

PaBHOMepHOE 1 paBHOYCKOPEHHOE NpsAMOInHeHoe nBrxkeHue. [ paduku 3a-
BUCHMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEepEMEIICHUs MaTe- pU-
aIbHOM TOYKU OT BPEMEHHU.

CBoboHOE najieHue. Y CKOpeHHe CBOOOJHOTO MajIeHusl.

KpuBonmueiinoe nuxenue. J[BuKeHrne MaTepHaIbHOM TOUKH MO OKPYKHOCTH C
MIOCTOSTHHOM 110 MOJAYJIO CKOPOCTBIO. YTJIOBast CKOPOCTb, JINHEWHAsSI CKOPOCTb.
ITepuon u yactota obOpameHus. LleHTpocTpeMHUTEeNnbHOE YCKOPEHUE.
Texnuueckue ycmpoucmea u npaKxmuieckoe npumeHeHue. ClIuJIOMeTp,

Mexanundeckoe aBuxeHre. OTHOCUTEIBHOCTh MEXaHHUUECKOTO IBHKEHUSI.
CucreMa orcuéra.

[Ipsimas u oopamnas 3a0ayu MEXAHUKU.

Paouyc-eekmop mamepuanvbHol MoyKU, e20 NPOeKYUU Ha OCU CUCIeMbl KO-
opounam . TpaekTopusi.

[Tepemenienune, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHHe MaTepHallbHOM TOUKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopauHaT. Cio-
YKEHUE MEePEMEIICHUN U CIIOKEHNUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE TBUKEHHE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTePHAIbHON TOYKU OT BPEMEHH U
UX TpapuKH.

CBoOonHOE TajsieHne. YCKOpeHne cBOOOTHOTO MajeHus. /[eudicenue mena,
OpOWEeHH020 NO0 Y2I0M K 20pU30HMY. 3A8UCUMOCHIb KOOPOUHAM, CKOPOCMU
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ABHUIKCHUC CHAPAAOB, HCIIHBIC U peMéHHBIe nepcaadu.

lemoncmpayuu
1. MOI[CJIB CHUCTCEMBbI OTCqéTa, HIUTIOCTpalsad KWHEMATUYCCKUX XapaK-
TCPU- CTUK IBUKCHUA.
2. TlpeoOpa3oBaHue IBMXKEHUI € HCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.
3. Tlagenwe Ten B BO3yXe M B pa3peKCHHOM IPOCTPAHCTBE.
4. HabnroneHue IBMKCHHSI TEJIa, OPOIIEHHOTO MO YTIIOM K TOPHU30HTY U
rO-pU30HTAJILHO.
5. HM3mepenue yckopeHust CBOOOHOTO IMaJICHUS.
6. HampasieHue CKOpOCTH NP IBWKECHUU 110 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomoi’

1. N3yuenne HepaBHOMEPHOTO JIBHKEHUS C LIEJIBIO ONPEECIICHHUS] MIHO-
BEH-HOM CKOPOCTH.
2. HccnepoBanue COOTHOMIEHUS MEXAY YTAMH, IPOHJIEHHBIMU TEJIOM

3a MOCIEA0BATENbHBIE PABHBIE IPOMEXYTKH BPEMEHHU IIPU PAaBHOYCKOPEH-
HOM/JIBHKEHUH C HAYAJIBHON CKOPOCTBIO, PABHOU HYIIIO.

3. N3yuenune aBuKEHUS MIapUKa B BA3KOM )KUIKOCTH.

4, N3ydeHue ABM>KEHUS Tena, OpPOILIEHHOTO TOPU30HTAIIBHO.

U YCKOPEHUsL MamepuaibHoU mouku om epemenu u ux epaguxu. KpuBonunei-
HOE JBI)KEHUE. [[BHIKEHHE MAaTEpUAIBHOM TOYKH 0 OKPYKHOCTH. YTJIOBas U
TuHEeHast ckopocTh. [leprona u wactoTa obpamenus. LleaTpocTpeMuTenbHoe
(HOpMaJIbHOE), KacaTeJIbHOE (TaH€HIIMAJIBHOE) U I10JIHOE YCKOPEHUE MaTepu-
aJbHOW TOYKH.

Texnuueckue ycmpoticmea u mexHoai02uyecKue npoyeccol: CuuaoMeTp, ABU-
YKEHUE CHapsIOB, IIETHbBIC, IIECTEepPEHYATHIC U PEMEHHBIE TIEpeiauu, CKO-
pocmuble ughmol.

/lemoncmpayuu

Mogenb cucTeMbl OTCUETa, MILTIOCTPALIUS KHHEMATHUYECKUX XapaKTEPUCTHK
JIBIDKCHUS.

Cnocobwl uccnedo8anus 08UMCEHUI.

Unntocmpayus npedenvho2o nepexooa u usmeperue MCHO8eHHOU CKOPOCU.
[IpeobpazoBanme ABMKEHHUM C UCIIOJIH30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3/IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Hab6mronenue aBvkeHus tena, OpoIeHHOTo MO/ YIJIOM K TOPU30HTY U TOpH-
30HTaJIbHO.

Hanpasnenue ckopocTy mpu JBMKEHUH IO OKPY>KHOCTH.

[Ipeobpazosanue y2n060ii ckopocmu 8 peoykmope.

Cpasnenue nymetl, mpaekmopui, CKOpoCcmeti OBUNCEHUsT OOHO20 U MO20 Jice
meja 6 pasHslX CUCeMax omcuéma.

Yuenuueckuii 3xcnepumenm, navopamopuvie pavomot, npakmuxym zyuye-
HUE HEPAaBHOMEPHOTO JIBMKEHUS C LIEIIBIO ONpeieNIeHIs] MTHOBEHHON CKOPO-
CTH.

U3zmepenue yckopeHus npu npsmoIuHetiHoM pagHOyCKOPEHHOM OBUMCEHUU NO
HAKIOHHOU NIOCKOCHIU.

Uccnedosanue 3agucumocmu nymu om pemeHu npu pagHoyCKOPeHHOM 08U-
JICeHUU.

Usmepenue yckopenus c60000H020 nadeHus (PeKOMeHO08AHO UCNONb308AHUE
yughposoii 1abopamopuu).

W3ydenune ABMKEHUS Tena, OpOLIEHHOTO TOPU30HTAIbHO. [Iposepka cunomesul
0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCTNU MENHCOY OANbHOCMBIO NONEMA U
HA4anbHOU CKOPOCMbI0 meJda.

23necb W fanee NPUBOAUTCA PaCLLIMPEHHbIN NepeyeHb NabopaTopHbIX paboT U OMbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbIBOP NO CBOEMY YCMOTPEHUIO € Y4ETOM BbibpaHHOro YMK 1 umetowerocs o6opynosaHus.
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H3yuenue 0gudicenust meaa no OKpYy*CHOCMU ¢ NOCMOAHHOU NO MOOYIO CKO-
pocmbio.

Hccnedosanue 3agucumocmu nepuooa oopaujenusi KOHU4ecKko20 Masmuuxka om
€20 napamempos.

2.2 lunamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[IpuHnun otHOCcUTenbHOCTH ['anmnes. Ilepseiii 3akoH Herotona. MHeprmans-
HBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cuit. Bropoit 3akon HeroToHa m1st
MarepuanbHOU Touku. Tpernii 3akoH Hpl0TOHA /U1 MaTepHaIbHBIX TOYEK.

3akoH BceMHupHOTO TsaroTeHus. Cuma TsokecTH. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.
Tpenue. Buasl TpeHust (IOKosl, CKoJIbXeHus, kaueHus). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUS CKOTBKEHHS U criia TpeHus mokosi. Koaddurment tpe-
Hus. Cuta CONTPOTUBIICHUS TIPU JBMKEHUH TeJa B KUJIKOCTH WJIH Ta3e.
[ToctynarenbHOE U BpaliaTelbHOE IBH)KEHUE a0COIIOTHO TBEPIOTO TEna.
MOMEHT cHJIbl OTHOCUTENBHO OcH BpalieHus. [lneyo cumbl. YcnoBus paBHO-
BECHs TBEPAOTO Tea.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHye. NOAINITHAKYA, ABU-
YKEHNE UCKYCCTBEHHBIX CITyTHUKOB.
/lemoncmpayuu
SBneHue uHepIuu.
CpaBHeHME Macc, B3aUMOJCHCTBYIOIIMNX TEI.
Bropoii 3akon HrroToHa.
H3mepenue cui.
CnoxeHue cuiL
3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JIe(hopMaluu.
Hesecomocts. Bec Tena npu yckOpeHHOM NMOAbEME U MaJICHUU.
CpaBHEHME CHII TPEHUS MIOKOS, KAUEHUSI U CKOJIbKEHUSI.
YcioBust paBHOBECHSI TBEPJOTO Tena. Bujabsl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

1. M3yuenue nBmkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

2. UccnenoBaHue 3aBUCIMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B TIPY>KHUHE

wWoNoUO~wWNE

[Iepssiii 3ak0H Hprotona. Hepuuanbabie cucreMsl otcuéra. [Ipunamnun ot-
HocutenbHocTU [anunes. Heunepyuanvnvle cucmemsl omcuéma (onpeoe-
leHue, npumepbl).

Macca tena. Cuina. [TpyHINI CyNepHO3UIMH CHJL.

Bropoii 3akoH HproToHa 111 MaTepUaIbHON TOYKH.

Tperuit 3akoH HpIOTOHA /U1 MaTepragbHbIX TOYEK.

3aKOH  BCEMHUPHOTO TATOTEHUS. JDKGUBAIEHMHOCHb 2PAGUMAYUOHHOU

U UHEPMHOU MACCBHL.

Cuna TspKecTu. 3agucumocnms ycKopeHus c600600H020 NAO0EHUs. OM 8blCOMbL
HAO0 NOBEPXHOCMbIO NAAHEMbl U OM 2eozpaghuyeckol wupomsl. /leudxcenue
HebecHbIx men u ux cnymuuxos. 3axonsl Kennepa. IlepBas kocMuueckast
CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec mena, osudicywezocs ¢ ycko-
penuem .

Cuia tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJIbKEHUS U CUJjla TPEHHS TIOKOSL.
Koaddunuent tpenus. Cuia conpoTUBIIEHUS IPU ABHKEHUHU TeJla B KHUJIKOCTU
WIH Ta3e, e€ 3a8UCUMOCHb OM CKOPOCTU OMHOCUMENILHO20 OBUNCEHUSL.
lasnenue. I'uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHonro2uieckKue npoyeccy: OAIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

lemoncmpayuu

Habniooenue 0sudiceHus mejl 8 UHEPYUATILHBIX U HEUHEPYUATbHBIX CUCTEMAX
omcuéma.

[ Ipunyun omuocumenbHOCmu.

Kauenue 08yx yununopos unu wapos pazHou Maccvl ¢ 00OUHAKOBbIM YCKO-
peHuem OmHOCUMeNbHO HeUHEePYUAIbHOL CUCTNEMbl OMCYEMA.

CpasHenue pasrodelicmsyroujeli NPUNLOIHCEHHbIX K Mely CUlL C NPOU3BeOeHueM
Maccol mena Ha e2o YCKOpeHue 8 UHEPYUATbHOU cucmeme omcuéma.
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Y PE3UHOBOM 00pasIie, OT ux JehopMaIlnH.
3. UccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TENIa, UMEIOIIETO OCh Bpa IIe-
HUA.

Pagencmeo cull, BO3HUKAIOWUX 8 pe3yibmame 63aumo0elicmaus mel.
H3mepenue macc no 83aumooeticmeauro.

Hesecomocmo.

Bec Tena mpu yCKOpeHHOM MOABEME U TTAICHUH.

[]enmpobedsicHvle MexanuzMbl.

CpaBHEHUE CHIJI TPEHUS IMOKOS, KAYCHUS U CKOJILKCHHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomst, npakmuxym 3me-
pEHUE PaBHOACUCTBYIONICH CHJI P JABMKCHUU OpPYCKa 10 HAKIIOHHOM IIJI0CKO-
CTH.

[Iposepka cunomesvl 0 HE3ABUCUMOCU BPEMEHU OBUNCEHUS OPYCKA NO
HAKJIOHHOU NIOCKOCMU HA 3d0AHHOE PACCMOsAHUE O €20 MACCHL.
WccnemoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B TIPY)KUHE U
pE3MHOBOM 00pa3siie, OT Ux JAePopMalium.

U3yuenue 08udiceHUsi CUCmeMbl mel, CEA3AHHbIX HUMbIO, NEPEKUHYMOUL Ye-pe3
néexutl OJI0K.

Hsmepenue kodghhuyuenma mpenusi no enuduUHe y2n08020 Kodghpuyuenma
sasucumocmu Fre(N).

Uccnedosanue 08udicenuss OPYCKa no HAKIOHHOU NIOCKOCMU C NepeMeHHbIM
KO3 puyuenmom mpenusi.

U3yuenue 0sudiceHUs 2py3a Ha 8any ¢ MpeHUeMm.

2.3 Crartuka tBepaoro tena (5 yacoB)

AGcomoTHOo TBEpaOE Teno. [locTynaTensHoe U BpaliaTeaIbHOE IBUKECHHE
TBEPAOTO Tes1a. MOMEHT CHJIBI OTHOCUTENBHO OCH BpatieHus. [1nedo cuibl.
CrnoxeHnue cuil, MIPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.
YcnoBust paBHOBECHs TBEPJOTO Tesa. Y CTOMYMBOE, HEYCTOWYMBOE, Oe3pa3-
JUYHOE PABHOBECHE.

Texnuueckue ycmpoucmea u mexHoao2uieckue npoyeccyl: KPOHILITENH,
CTPOMTEJIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

lemoncmpayuu

VYcnoBus paBHoBecus. Bunbl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopuwvie pabomot, npaxkmuxym Vccne-
JIOBaHUE yCIOBUM paBHOBECHS TBEPIOTO TENa, UMEIOIIETO OCh BpalICHUSI.
KoHcTpynpoBaHue KpOHIITEHOB M pacy€T CUJT YIIPYTOCTH.

I/ISY‘-ICHI/IG YCTOIZHHBOCTH TBéleOFO TCJIa, UMCIOLICTO IUIOIaAb OIIOPHI.
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2.3 BakoHbI coxpaHeHHsI B MexaHHKe (6 4acoB)

2.4 3akoHbl coxpaHeHus B MmexaHuke (10 yacos)

NMmnynbsc MaTepuanbHON TOUKH (Tela), CUCTEMBI MaTEpUaIbHBIX TOUYEK. M-
IIyJIC CHJIBI M U3MEHEHHE UMITYJIbCa TENA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.
PaboTa cuibl. MOIITHOCTH CHJTBI.
Kunernueckast sHEprusi MaTepuanbHOM TOUKU. Teopema 00 M3MEHEHUH KU -
HETHUYECKOW SHEPIUU.
[TorenumanesHast sHeprus. [loTeHnmanbpHas s3HEprus ynpyro n1eopMHUpOBaH-
HOM npykuHbIL. [loTeHIManbpHas SHEPTHA TeNla BOIM3H MOBEPXHOCTH 3EMITH.
[ToTeHumanbHble U HEMOTEHIUAIbHBIE CUIbl. CBSI3b pabOThI HEMIOTEHIIMAIb-
HBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPIHH CUCTEMBI Tel. 3aKOH CO-
XpaHEHUS] MEXaHUYECKOW SHEPTUH.
VYnpyrue u Heynpyrue CToJIKHOBEHHUS.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue. BOIOMET, KONEp,
NPYXKUHHBIA MUCTOJET, ABM)KEHNE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHeHus UMIyibca.
2. PeaxTuBHOE IBMXEHUE.
3. Ilepexon moTeHITMATBHOM SHEPTHH B KHHETHYECKYIO U 0OpaTHO.
Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomaut
1. Nzyuyenue abCOIOTHO HEYNPYTOro yaapa ¢ IMOMOIIBIO IBYX OJMHA-
KOBBIXHUTSHBIX MAsTHUKOB.
2. HccnenoBaHue cBsA3U pabOThI CUJIbI C U3MEHEHUEM MEXaHUYEeCKOU
SHEp-TUU TeJa Ha PUMEPE PaCTKEHUs PE3UHOBOIO XKIyTa.

HMnynsc MaTepuaIbHOW TOYKH, CUCTEMBI MATEPUAIbHBIX TOYEK. [{enmp macc
cucmemvl MamepuanrbHulx mouex. Teopema o 08udCeHUU YeHmpa Macc.
WMiynbc cuiibl 1 U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs! UMITYJbCa.
PeakTrBHOE IBH>KEHUE.

Momenm umnynvca mamepuanohot mouku. Ilpeocmasnenue o coxparenuu
MOMEHMA UMNYTbCA 8 YEHMPATbHBIX NOJIAX.

PaboTa cuibl Ha MalloM ¥ Ha KOHEYHOM IepemelieHuu. I paguyeckoe
npeocmasnenue pabomsi cunbl. MOITHOCTH CHIIBI.

Kunernueckas s3Heprusi MarepuaibHOM Touku. TeopeMa 00 M3MEHEHUH KUHE-
TUYECKOW YHEPTUH MATEPUATIbHON TOUYKH.

[ToTeHuManbHbIE U HEIOTEHUUAIBHBIE CWIIBL. [lomenyuanvuas suepaus. 1lo-
MeHYUanIbHas dHepaus ynpy2o oeghopmuposannou npyxcunol. Ilomenyu-
ANbHAS JHepeUsl meid 8 0OHOPOOHOM 2pasumayuoHHom noie. Ilomenyuans-
Has SHep2us mea 8 2pasumayuOHHOM nojie 0OHOPOOHO20 wlapa (6Hympu u He
wapa). Bmopas kocmuueckas ckopocmo. Tpembs KocMuyeckast CKOpocmeo.
CBs13b pabOTHl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHCTEMBI TeJI. 3aKOH COXpPaHECHHSI MEXaHUUECKOU SHEPTUU. Ynpyeue u
Heynpyaue CmoaKHOBEHUSL.

Ypasnenue beprynnu 0ns uoeanbHol HcUOKOCMuU KaK ciedcmeaue 3aKoHaACo-
XpaHeHUs MexaHu4ecKol IHepeUl.

Texnuueckue ycmpoucmea u mexHoao2uiecKkue npoyeccyl: IBUKEHUE PaKeT,
BOJIOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, (hucypHoe kamauue Ha
KOHbKAX.

lemoncmpayuu

3aKoH coxXpaHeHUs uMIlysibca. PeakTuBHOE nBUXKEHUE. M3meperue mowHocmu
Cubl.

U3menenue sHepeuu mena npu cosepuieHuU pabomol.

B3aumHble npeBpanieHsi KWNHETUYECKOW U IOTEHIMAIBHOM dHEPT Uil IIpu
JEMCTBUM HA TEJO CHJIBI TSKECTH U CUIIbl ynpyroctu. Coxpanenue snepeuu
npu c60000HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomaol, nPAKMUKym
1. H3mepenue umnyavca mena no mopmo3HOMY Nymu.
2. HM3mepenue cunvl mazu, CKOpOCMU MOOENU INEKMPOMOOUNA U MOUHOCTIU
CUBL MAU.
3. CpasHeHue uzmeHenUus UMNYIbCA MeENd C UMNYTbCOM CUTBL.
4. Hccrnedosanue coxpaneHuss UMnyibca nPU Ynpyeom 63auMo0eticmsuiu.
5. U3mepenue Kunemuyeckou sHepeuy meia no mopmMOo3HOMY Nymu.
6. Cpasnenue usmeHeHUss NOMEHYUATLHOU IHEPSUL NPYHCUHBL C pADOMOTL
CUbL MPEHUsL.
7. Onpeoenenue pabomol CUbl MPEHUsL NPU OBUNCEHUU Mead N0 HAKIOHHOLUL
NIOCKOCTU.

Tema 3. MonekynsipHast Gpusuka u TepMoauHaMuka (24 gaca)

Tema 3. MonekymsipHas ¢pusuka u TepmoanHaMuka (49 gacos)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKO# Teopun (9 4acoB)

3.1 OcHOBBI MOJIEKYIISIPHO-KUHETHYECKOH Teopun (15 yacos)

OcCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETUUECKONW TEOPUH U UX OTBITHOE
obocHoBanue. bpoynosckoe nemxenue. Auddys3us. Xapakrep ABHKEHUS U
B3aMMO/ICVCTBHS YaCTHUII BelleCcTBA. MOJIe CTPOCHUS Fa30B, )KUAKOCTEN U
TBEP/IBIX TEJ ¥ OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MOJIEIICH.
Macca u pazmepsl Mosiekyin. KonnuectBo Beniectsa. [loctositnnas ABoraapo.
TemnoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remnepatyp
Lenbcusi. Moaens naeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO -
KMHETUYECKOM Teopuu uaeaabHoro raza. AOCOIIIOTHas TeMIieparypa Kak Mepa
CpelHEel KUHETUYECKON SHEPTUu TEIIOBOIO JIBMKEHHU vacTull rasa. [llkana
temnepatyp KenbBuHna. ['a30Bbie 3akoHbI. YpaBHeHHEe MeHaeneeBa—
Knaneiipona. 3akon [lansrona. M3omnpoiieccrl B uacaibHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHne H30IPOIECCOB:
M30TEpMa, U30X0pa, n306apa.

Texuuueckue ycmpoticmea u npakmuyeckoe npumeHenue: TEpMOMETp, 6apo-
METp.

/lemoncmpavyuu

1. OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, PoTo-
rpadUUMONIEKy OPraHUYECKUX COEAUHEHUN.

2. OmnbiThl 0 UM DY3UH KUIKOCTEH U ra3oB.
3. Mogens OpOyHOBCKOTO JBHKEHHUSL.
4, Mopens onbiTa LlTepHa.

OcHoBHbIE TIOJIOKEHUS MOJIEKyIsipHO-KuHeTHueckoi Teopun (MKT), nx
onbITHOE 00ocHOBaHue. Juddysus. bpoyHoBckoe aBmxeHne. Xapaxkrep
JIBUKEHUS U B3aUMOJICHCTBUS YacTHUI] BellecTBa. MoJienu CTpOeHus Ta30B,
KUAKOCTEN U TBEPIBIX TEI U 0OBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mopenei. Macca u pazmepsl MosieKyl (aTomoB). KonraecTBo BemecTsa.
[TocrosiHHas ABoramapo.

TemoBoe paBHOBecue. Temnepatypa u crioco6sl e€ usmepenus. Llkana
temnepatyp Llenbcus.

Monens nneanpHoro raza B MKT: yacTuilpl rasa ABUKYTCS XaOTUUECKUU HE
B3aMMO/ICHCTBYIOT APYT C APYTOM.

I"azoBbIe 3aKk0oHBI. YpaBHeHUE MenaeneeBa—Kitanelpona.

AGcomoTHas Temnepatypa (uikaia temmeparyp KensBuna). 3akon JlanbToHa.
H3ormporieccsl B uA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
['paduueckoe npeacTaBiaeHre U30MPOLIECCOB: U30TEpMa, U30X0pa, n30bapa.
CBsi3b MEXy JTaBJICHUEM U CPEJHEN KMHETHUUECKOW SHEpruel MocTynaTeib-
HOTO TETJIOBOTO JABMKEHUS MOJIEKYI UEATbHOTO T'a3a (OCHOBHOE YpaBHEHHE
MKT wuneansHOrOo rasa).

Cesa3b abcontomuoll memnepamypsvl mepmoOUHAMULECKOL CUCEMbL CO Cpeo-
Hell KUHeMUYecKol 3Hepaueli NOCMynameibH020 Menio8020 08UNCEHUs eé
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S. OnbIThI, JOKA3bIBAIOIIKE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO

B3aUMO- JICUCTBUS.

6. Mogens, HIUTFOCTpUPYIOLIAas IPUPOLY JABJICHMS T'a3a HA CTEHKHU COCYAA.
7. OnbIThI, HIUTIOCTPUPYIOIINE YPABHEHNE COCTOSIHUS UCAJIBHOTO T'a3a,
U30-TIPOLIECCHI.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomut

1. Omnpenenenne Macchl BO3/1yXa B KIIACCHOM KOMHATE Ha OCHOBE U3Me-
peHnilo0bEMa KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3/yXa B HEM.

2. HccnenoBanue 3aBUCUMOCTH MEX/1y lTapaMeTpaMu COCTOSTHUS pa3-
pEXKEH-HOTO rasa.

yacmuy,.
Texnuueckue ycmpoucmea u mexHoai02uyecKue npoyeccyl: TEpMOMETp, Oa-
POMETp, noyueHue HaHOMAamepuaios.

/lemoncmpayuu

Moienu IBUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUIKECHHSL.

Buoeoponuk ¢ 3anucwio peanvbho2o 6pOyHOBCKO20 O8UNHCEHUS.

Juddys3ust sxkuaKocTen.

Monens onbita LlTepHa.

[IpuTskeHne MOJIEKYI.

Moienn KpUCTAITHYECKUX PEIIETOK.

Habnronenue u uccneoBaHue U30TPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym Hccne-
odosanue npoyecca yCmaHosleHUus Mmenio8020 pagHO8ecuUs: Npu meniooomene
MedcOy eopsauell U X0J00HOU 8000II.

U3yuenue uzomepmuuecko2o npoyecca (PeKOMeHO08AHO UCNONb308AHUE
yughposoii 1abopamopuu).

U3yuenue uzoxopnoeo npoyecca. Mzyuenue uzobaprozo npoyecca.

IIposepka ypaeneHus cOCMOAHUA.

3.2 OcuoBbl TepmoauHamukH (10 yacos)

3.2 OcnoBbl TepmoanHamMuku (20 yacoB)

TepMmoanHamuyeckas cuctrema. BHyTpeHHssI SHEPTrUsi TEPMOAMHAMHYECKO N
CUCTEeMBI U criocoObl €€ n3Menenus. Konmvecto TemnoTsl U pabora. BHyT-
PEHHsS SHEPIUsl OTHOATOMHOTO MAE€ANIbHOTO ra3a. Buipl Teronepeaayun:
TEIIONPOBOJHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y IeIbHas TEIJIOEMKOCTh Be-
niectBa. KonmuecTBo TEIIOTHI ITPU TEILIONEpEaAUE.

[Tonsarue 06 annabaTHOM Tponiecce. IlepBrIit 3akoH TepmoauHaMuKh. [1pu-
MEHEHHUE MEPBOro 3aKOHa TEPMOJAUHAMUKH K U3ompoleccam. ['padudeckas
UHTEpIpeTanus padoTsl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoiieccoB B IpUPO/IE.
TennoBbie MamuHbl. [Ipunnumne! neiictBus TemnoBbix MamuH. [IpeoOpa3oBanus
sHepruu B TemoBbix MamnHax. KI1/I remnoBoii mammnsl. ukn Kapao u ero
KII. Dxonoruyeckue npooaemMsl TEMI0IHEPTeTUKH.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. ABUraTellb BHYT-
PEHHEro CropaHusi, ObITOBOI XOJOJUIBHUK, KOHIULIMOHED.

/emoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3adanue enewnux ycnosuil ons T/ cu-
cmembl. Bhewnue u enympennue napamempul. [lapamempor T/ cucmemol kax
cpeOHUe 3HaAYeHUs BeUYUH, ONUCHIBAIOWUX €€ COCNOSIHUE HA MUKDO-
CKONUYECKOM YPOBHe.

Hynesoe nauano mepmoounamuxu. Camonpoussonvras penaxcayus T/ cu-
cmembl K menjio80M)y paeHO8ecUio.

Mojenb uealbHOTO ra3a B TEPMOJUHAMUKE — CHUCTEMa ypaBHEHHI: ypaB-
HeHue MennaeneeBa—KianeiipoHa u BbIpa)KeHUE A7l BHYTPEHHEH SHEPTUU.
YcnoBust TPUMEHUMOCTH TON MOJENU: HU3Kas KOHIIEHTPAILHs YacTHIl, BbI-
COKHE TeMIepaTypsl. BeipakeHue Ui BHYTPEHHEW YHEPTHUH OJTHOATOMHOTO
UJCAIbHOTO rasa. Kesazucmamuuecxue u necma
muyecKue npoyecchyi.

DnemeHTapHas paboTa B TepMOIMHAMUKe. Beruucienue paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Termnonepenaya Kak croco0 u3MeHeHus BHyTpeHHel sHeprun TJl cuctemsl
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1. V3meHeHre BHYTPEHHEH SHEPTHH TeJla PU COBEPIICHUH PAOOTHI:
BBUIET MPOOKH U3 OYTHUIKH IO/ ACHCTBHEM C)KAaTOr'0 BO3/AyXa, HarpeBaHHUE
s¢upa BIaTyHHOU TpyOKe MyTEM TpeHHS (BHIC0IEMOHCTPALIHS).
2. V3meHeHne BHYTpEHHEH SHEpTUH (TeMIIepaTypbl) Teia MpH TEIo-
nepe-zaade.
3. OmnbIT Mo aguabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OT- HUBOM).
4. Monenu napoBoi TypOUHBI, IBUTATEIISI BHYTPEHHETO CTOPaHus, peaK-
TUB-HOTO JIBUTATEJIs.
Yuenuueckuit 3xkcnepumenm, nadbopamopnsie padomut
1. 3mepenue yenbHOM TEIIOEMKOCTH.

0e3 coBepuieHus paboTel. KoHBEKIMS, TEIIIONPOBOIHOCTD, H3nyueHue. Ko-
JUYECTBO TEIUIOTHL. TenmnoéMKOCTh Tena. YoenvHas u monapHas menio- ém-
Kocmu eewecmea. Ypaenenue Maiiepa. Y ienbHasi TEIUIOTa CrOPaHUs TOTUIMBA.
Pacuér xonmyecTBa TemnoThl Ipu Tervionepenaye. [lonstue 06 aguadbaTHoM
npouecce. [IepBblii 3aK0H TepMoAMHAMUKH. BHyTpeHHss sHeprus. Konmuectso
TEIUIOTHI U paboTa KaK Mepbl U3MEHEHUs BHyTpeHHel s3Heprun T/l cuctemsl.
BTOpoil 3aKOH TepMOAVMHAMMKH JUIsl PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
paBHOBecHOE cocTosiHue T /] cucTeMbl MpOXOIUT €AMHCTBEHHAs ainadara.
AbGcomoTHas Temneparypa. Bropoii 3akoH TepMOJMHAMUKH JIJ1s1 HEpaB-
HOBECHBIX MPOIIECCOB: HEBO3MOXKHO IME€peaTh TEIUIOTY OT 00JIee X0I0JHOTO
Tena Kk Oosiee HarpeToMy 0e3 komreHcanuu (Kiaysuyc). Heo6patumocTtsb
IPUPOJIHBIX ITpoueccoB. [IpuHIMIBI 1eHCTBYS TEITOBBIX MAIlIHH.

KIT. Makcumansnoe 3Hauenne KITJI. [{ukn KapHo. Dkomornyeckne acreKkThbl
WCIIOJIb30BAHMS TEIUIOBBIX ABUTATeNel. TenmoBoe 3arps3HEHNE OKPYKAoIIEn
Cpebl. Texnuyeckue ycmpoti
CMea u mexHoI02udecKue npoyeccsl: XONOUIbHUK, KOHAUIIMOHED, JU3ETbHbBIN
U KapOropaTOpHBIN IBUTATEIH, NAPOBAs MYPOUHA, NOTYYeHUe CBEPXHUSKUX
memnepamyp, Ymuiusayus «menjiogulxy omxo008 ¢ UCHOb308aAHUEM
MeNns08020 HAcCOCa, YMUnU3ayus 6U0OP2aHU4ecKko20 Monausa s 86blpadoOmKu
«Mennoeou» u snekmposnepeuu. /lemoncmpayuu

1. I3meHeHue TemMnepaTyphl TPy aInadaTHIECKOM PaCIIUPEHUH.

2. Bo3aynrHoe orHHUBO.

3. CpaBHEHUE YAETbHBIX TEIJIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHHS BHYTPEHHEH YHEPTHUH.

5. UccnenoBanue agunabaTHOTO mpoiiecca.

6. KomnvromepHuvle mooenu menyiogulx ogueamerneil.

Yuenuueckuii sxkcnepumenm, nabopamopuie padomaul, RPAKMUKYM

1. U3mepenue yaenbHOM TemI0EMKOCTH.

2. Uccneodosanue npoyecca ocmul@anus eujecmaa.

3. Uccnedosanue aouabamnozo npoyecca.

4. U3yyeHue 63aumMoces3u IHepUU MEHCMONEKVIAPHO20 83AUMOOeIiCNEUs U
memnepamypbl KUNEHUsL HCUOKOCEI.

3.3 Arperartubie cocTosiHus BerecTBa. Pa3oBbie mepexo sl (5 4acos)

3.3 Arperartnbie coctostHus BeriectBa. MazoBbie nepexo/ipl (14 yacos)

[TapooGpazoBanue u konaeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS U

Hapoo6pa30BaHI/Ie N KOHACHCAll1A. I/IcnapeHHe U KUIIEHHE. Y AeIbHas
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OTHOCHUTEJIbHAs BIAXKHOCTh Bo3ayxa. HacbhlleHHbli nap. Y ienbHast TernjaoTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT AABIICHHSL.
Tsépnoe teno. Kpucrammyeckue u amopdHbie Tena. AHU30TPOIUS CBOHCTB
kpuctayos. JKunkue kpucramisl. CoBpeMeHHble MaTepuasl. [InaBnenue u
KpUCTaTU3aus. Y aenbHas Termiora miasienus. Cyonuma- must.

VYpaBHeHue TerIoBoro OagaHca.

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumeHenue: TArPOMETpP U ICH-
XpOMETp, KaJOPUMETP, TEXHOJIOTUU MOIYUEHHSI COBPEMEHHBIX MATEPHU-AJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTUH.

/lemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX TAPOB.

Kurmenne nmpu NOHMKEHHOM JIaBJICHUU.

Crioco0Obl M3MEPEHUSI BIAKHOCTH.

Habmonenue HarpeBaHus U IUIaBJI€HUSI KPUCTAUNIMYECKOTO BEIECTBA.
JleMoHCTpalys KpUCTAJLIIOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomot

1. 3mepeHne OTHOCUTEIbHON BIAKHOCTH BO3/IyXa.

agrwdE

TEIIOTa TapooOpa30BaHMUA.

HaceimieHHble 1 HeHacblleHHbIE napbl. KauecTBeHHas 3aBUCUMOCTD IJIOT-
HOCTH U JIaBJICHUS HACBILIEHHOI'O IIapa OT TEMIIEPATYPBl, UX HE3ABUCUMOCTD OT
00BbEMa HACHIIIEHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATyphl KUTICHHS OT
JABJICHUS B KUIKOCTH.

BnaxHocTh Bo3yxa. AGCOIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTb. TBEpIOE
teno. Kpucrammyeckue u amopgHbie Tena. AHH30TPOIHS CBOMCTB KpUCTAJI-
noB. [InaBnenue u Kkpucraumszanus. Y aeapHas TemioTa niasieHus. Cyonu-
Marusl.

ledhopmayuu meépooco mena. Pacmsowcenue u cocamue. Cosue. Mooynw
FOnea. Ilpeoden ynpyeux oeghopmayuil.

Tennogoe pacwiupenue dxcuoxocmetl u meépovix mej, 00bEMHOE U TUHElIHOe
pacuiupenue. AHeapmMoHu3zM meniosulx Koaebanuti Yacmuy eeujecmsd Kax
NPUYUHA MENI08020 PACUUpPeHUs mesl (Ha KayecmeeHHOM YPOsHe).
[Ipeobpazosanue snepeuu 6 pazosvix nepexodax. Ypaeuenue meniogozo
banauca.

[losepxnocmnoe Hamsadxcenue. Koagpuyuenm nosepxnocmuo2o HamsiceHusl.
Kanunnapnule signenus. Jlagnenue noo ucKpusiéHHOU N08EPXHOCHbIO
orcuoxocmu. @opmyna Jlanaaca.

Texnuyeckue ycmpoticmea u mexHonio2uyecKue npoyeccol: XUJIKUe KpUCTaIIbL,
COBPEMEHHbIE MaTepHAJIbI.

/lemoncmpayuu

TemnoBoe pacimpenne. CBOMCTBa HAachIEeHHBIX NTapoB. Kunenue. Kunenne
IPU MMOHM>KEHHOM JIaBJICHUMU.

U3zmepenue cunvl no8epxXxHOCmHo20 Hamsicenus. Onvimol ¢ MbLIbHbLIMU
NIEHKAMU.

Cmauusanue. Kanunnapuule sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKOCHIUL.
CrniocoObl M3MepeHus BiIakHOCTH. VccienoBaHne HarpeBaHUsl U TUIaBIICHUS
KPUCTAJUTMYECKOTO BEIIECTBA.

Buowl oechopmayuti. Habnooenue manvix degpopmayuti. Yuenuueckuii
IKCHepumenm, 1adopamopHsle padomsl, npakmukym Hzyuenue 3axo-
HOMepHOCmel UCNAPeHUs. HCUOKOCMELL.

Usmepenue yoenvHOU meniomosl niasieHus ibod.

U3yuenue c601icme HACLIUEHHBIX NAPOB.
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N3mepenne aOCoIIOTHOM BJIaKHOCTU BO3/yXa U OLIEHKA Macchl IIapoOB B
IIOMCIICHHUMN.

Hzmepenue ko2¢hpuyuenma nosepxHoCmMHO20 HAMAACEHUS.

Hzmepenue mooyna FOnea. Hccneoosanue 3asucumocmu oegpopmayuu pe3u-
H06020 06pA3ya Om NPULONHCEHHOU K HEMY CUTbL.

Tema 4. Dnexkrpoaunamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnexrpocraruka (10 gacon)

4.1 Dnekrpuueckoe mose (24 yaca)

DnexTpusanus Teja. JNeKTpudeckuil 3apsia. JBa Buja 3JeKTpUUECKUX 3apsiiOB.
[IpoBOTHUKY, TUANEKTPUKU U MOJIYIIPOBOIHUKU. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsiia.
BsaumoneiictBue 3apsioB. 3akoH Kynona. ToueuHbli 3/IeKTpUUECKUNA 3apsi.
OnexTpuueckoe nojue. Hanpspk€HHOCTH aekTpuyeckoro nojs. [punnun
CYNEPIO3UINH ANEKTPUUECKUX MoIel. JINHNN HanpsKEHHOCTHU 3JIEKTPUUECKOTO
TOJIAL.
PaboTa cun snexkrpocraTudeckoro noiis. [lotenuan. Pa3HoCTs TOTEHITMAIOB.
[IpoBOTHUKY U IUANEKTPUKH B JIEKTPOCTATHUECKOM ToJe. {usnexkrpuueckas
MIPOHUIIAEMOCTb.
DnekTpoéMKocTh. KoHzieHcaTop. DIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCa-TOpa.
OHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.
Texnuueckue ycmpoucmea u npakmuyeckoe npumMeHeHue. JIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATUUECKAs 3aIIUTA, 3a3€MJICHHE AIEKTPOIPUOOPOB,
KOH/JIEHCAaTOP, KOMPOBAJIBHBIN anmnapar, CTPYHHbII TIPUHTEP.
/lemoncmpayuu
YCTpolcTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.
B3anmMoeiicTBre Ha’neKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE NOJIE 3apSIKEHHBIX TEJl.
[IpoBOAHMKY B AJIEKTPOCTATUYECKOM TIOJIE.
DneKTpocTaTUYeCKas 3alluTa.
JIMBIIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.
7. 3aBI/ICI/IMOCTB 3NEKTPOEMKOCTH INIOCKOTO KOHAEHCATOpa OT IJIOIIA N
IIJIACTUH, PACCTOSIHUS MEKY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

8. DHeprus 3apspKEHHOTO KOHJIEHcaTopa.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot
1. 3mepenue 3aeKTpoEMKOCTH KOHACHCATOPA.

ogarwnE

DrneKTpu3anus Tea U e€ MPosiBIeHUs. DIEKTpUIecKuid 3apsia. [IBa Buma
ANEKTpUYECKUX 3apsA0B. [IpOBOIHUKH, AUIIEKTPUKH U TTOIYTIPOBOAHUKH.
DneMeHTapHBIN ANEKTpUYECKHi 3aps/l. 3aKOH COXPaHEHUSI AIEKTPUUECKOTO
3apsiza.

BsaumonelictBue 3apsioB. Toueunsie 3apsaasl. 3akoH Kynona. Dnexkrpuyeckoe
nosie. Ero neiictBue Ha anekTpudeckue 3apsaasl. Harpsyxk€HHOCTD diiek-
Tpuueckoro nosist. [lpo6uslit 3apsia. JInHUN HAPSHKEHHOCTH AJIEKTPUUYECKOTO
noJit. OHOPOTHOE AIIEKTPUUECKOE MOJIE.

[ToTeHMaIbHOCTh ANIEKTPOCTATUYECKOTO 1M0JIA. Pa3HOCTh MOTEHIMATIOB U
HanpspkeHue. [loTeHuanpHas sHeprus 3apsiia B 3JIeKTPOCTaTUYECKOM ITOJIE.
[Torenuman smekTpocTaTudecKoro mosist. CBA3b HANPSHKEHHOCTH MO U
PA3HOCTH MOTEHIIMAJIOB JIIS 3JIEKTPOCTATHYECKOTO MOJIs (KaK 0JHOPOIAHOTO,
TaK ¥ HEOTHOPOIHOTO).

[IpuHIUI CYyNEepnO3ULINHU SJIEKTPUUECKHUX MTOJIEH.

[lone moueunoeo 3apsoa. llone pasnomepro 3apsicennoul cghepul. Ilone pas-
HO- MEPHO 3apsdCeHH020 No 00vémy wapa. llone pagnomepHo 3apaxiceHHol
beckoneunotl niockocmu. Kapmurvl aunuti HanpsasicéHHocmu 5mux noaet u
9K8UNOMEHYUANbHBIX NOBEPXHOCTEU.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECHUS 3apPsI/I0B.
JIM3NIeKTpUKHY B 3JE€KTPOCTATHUECKOM TToJie. J{uanexkTpuieckas mpoHuLae-
MOCTb BEUIECTBA.

Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD TIOCKOTO
KOHJIEHCATOPA.

[lapannenvHoe coedunenue koHoeHcamopos. Ilociedosamenvroe coeduneHue
KOHOeHCcamopos. JHEPTUA 3apsHKEHHOTO KOHASHCATOPA.

J{susiceHue 3apancenHoll 4acmuybl 8 00OHOPOOHOM dNleKmpuyeckom noie. Tex-
HUYecKue yCmpoucmeda u mexHoai02udeckue npoyeccol. SIEKTPOCKO, FIEKTPO-
METp, IEKTPOCTATHUECKAsl 3alIUTa, 3a3eMJIEHUE IEKTPOIIPHOOPOB,
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KOHJICHCATO DI, 2enepamop Bawu oe I paaga.

/lemoncmpayuu

YCTpoiCTBO M MPUHLIUI IEHCTBUS SJIEKTPOMETPA. DIEKTPUUYECKOE T0JIE 3a-
PSKEHHBIX IAPUKOB. DIIEKTPUIECKOE TIOJIE IBYX 3aPSKCHHBIX IJIACTHH.
Mooens snexkmpocmamuyeckoco eenepamopa (Bawn oe I'paaga).

[IpoBOAHUKY B 3IEKTPHUUECKOM TOJIE. DIEKTpOCTaTHYECKast 3alIUTa.
Yempoticmeo u deticmeue konoencamopa noCmMosIHHOU U NEPeMeHHOU M-
KOCMIL.

3aBHCHUMOCTBD JEKTPOEMKOCTH TIOCKOTO KOHACHCATOPA OT TUIONIA/IU TUIACTHH,
PACCTOSIHHSI MY HUMH U JUDJICKTPHISCKON TIPOHUIIAEMOCTH.

DHeprus MEKTPHUUECKOTO MO 3apsHKEHHOTO KOHICHCATOPa.

3apsaoka u paspsoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, npakmuxkym Oyenka
CUTT 83AUMOOCUCMBUSL 3APAHCEHHBIX MEL.

Habniooenue npespawjenus 3Hep2uu 3apsiceHH020 KOHOEHCAMOopa 68 SHEP2UI0
u3IyyeHus

ceemoouooa. Mzyuenue npomexanusi moxa 6 yenu, cooepaicaujeli KOHOeHca-
mop. Pacnpedenenue paznocmu nomenyuanog (Hanpsaxjcenus) npu nocieoosa-
MelbHOM COeOUHeHUU

KoHOeHcamopos. Hccnedosanue paspsoa Kkonoencamopa uepes pe3ucmop.

4.2 TlocTostHHBIH dMeKTprUecKuii TOK. ToKH B pa3HbIx cpeaax (12 gacoB)

4.2 TlocTOSTHHBIH 2IeKTPHUECKUil TOK (24 uaca)

DJIEKTPUYECKUI TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTou-
HuKU Toka. Cuia Toka. IIoCTOSSHHBIN TOK.

Hanpsioxenue. 3akon OMa Jy1st yyacTka 1.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE CONTPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaJieIbHOE, CMEIIaHHOE COSAMHEHUE MPOBOTHUKOB.
PaGora snexrpuyeckoro Toka. 3akoH J[oyns—IJlenna. MomHocTh 3iek-
TPUUYECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTUBIECHNE UCTOYHUKA TOKA. 3akoH OMa Jyisl OJI- HOM
(3aMKHYTOI) 2nekTprueckoi 1enu. KopoTkoe 3amMbIkaHue.

DneKTpOHHAas MPOBOJAUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh COITPOTHB-
JIEHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKUuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

Cuiia Toka. [IoCTOSIHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS IIOCTOSIHHOTO
anekTpuieckoro Toka. Mcrounnku Toka. Hanpsokenune U u DJIC E. 3akon Oma
JUISl y4acCTKa LIETIH.

DIIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTD COIMPOTUBIIEHUS OJHOPOIHOTO
MIPOBOJIHUKA OT €0 JUIMHBI U MJIOMIA 1 NOIEPEYHOr0 CEUECHHUS.

VY nenbHOE CONPOTUBIICHHUE BEILIECTBA.

[TocnenoBarenbHOE, TapaJlIEIbHOE, CMEILIAHHOE COEIMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX deKTpuuecKux nenei. Ilpasunra Kupxeoga.

Pabora anexkrpuueckoro Toka. 3akoH [xoyns—Ilenna.

MOIIIHOCTH JEKTPUUECKOTO TOKA. Teniosas MouwHoCmy, 8bloenieMas Ha
pesucmope.

OJ1C u BHyTpeHHEe CONPOTUBIIEHUE NCTOYHUKA TOKa. 3aKoH OMa AJis MOJTHOU
(3aMKHYTOM) 2NIeKTpHUecKOH 1enu. MOIHOCTh HCTOYHHUKA TOKA.
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[TonynpoBoanuku. CoOCTBEHHAs! U IPUMECHAsSI IPOBOUMOCTD I0JIYIIPO- BOJI-
HukoB. CBoiicTBa p—Nn-nepexoxa. IloaynpoBogHUKOBBIE TPUOOPHI. DIEKTPU-
YECKHIl TOK B pacTBOpax M paciuiaBax 3JIE€KTPOJUTOB. DIIEKTPOIUTHUECKAS
JUCCOIHAIUA. DIEKTPOJIN3.
OnexTpuyecKkuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENIbHBIN pa3psi.
Mounnus. I1nasma.
Texuuueckue ycmpoucmea u npaKmuyeckoe npumeHerue . aMIuepMeTp, BOJb-
TMETp, PE0CTaT, ICTOYHUKH TOKA, 3JIEKTPOHArpeBaTelIbHbIE IPUOOPHI,JIEK-
TPOOCBETUTEIIbHBIE IPUOOPHI, TEPMOMETP COIIPOTUBIIEHUSI, BAKYYM HBIN AUOJ,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AUOJ, FAJIbBAHUKA.
/lemoncmpayuu
1.M3mepenue cuibl TOKa U HaPsSyKEHUSI.
2.3aBHCUMOCTb CONPOTHBIICHHS IMIIMHAPUICCKUAX TPOBOJTHUKOB OT
JUIMHBI, TIJIONa/I1 MTOTIEPEYHOr0 CEYEHUs U MaTepuana.
3.CMmenranHOe CoeIMHEHHE TTPOBOTHUKOB.
4.  IIpsmoe uzmepenue IJ[C. KopoTkoe 3aMmbikaHie raIbBAHUUECKOTO 3Jie-
MEHTA ¥ OLIEHKa BHYTPEHHETO COMPOTUBIICHHUS.
5. 3aBHCHMOCTb CONPOTHUBJICHHS METAIJIOB OT TEMIIEPATYPHI.
6.IIpoBOAMMOCTE 3JIEKTPOIIUTOB.
7.VIckpoBOii pa3psi ¥ MPOBOAMMOCTD BO3/IyXa.
8.0aHOCTOPOHHSS MPOBOIUMOCTD JTHO/IA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot
1. V3yueHue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.
2. Nsmepenue D/IC ncroyHrKa TOKa M €r0 BHYTPEHHETO COMPOTHUBIICHHUS.
3. HaGmronenue snekTposusa.

KopoTkoe 3aMbIkanue.

Konoencamop 6 yenu nocmosHno20 moka.

Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccyl: aMInepMerp,
BOJIBTMETP, PEOCTAT, CYETYUK WIEKTPUIECKOU SHEPTHUH.

/lemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPsDKEHMUSL.

Hccnedosanue 3agucumocmu Cuiibl moka om HaAnpaxiceHusl 01s pesucmopd,
1aMNbl HAKATUGAHUS U C8EMOOU0OA.

3aBUCUMOCTb COIPOTUBIIEHUS [IUJIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIONIA/IM MTOTIEPEYHOT0 CEUEHHUs U MaTepuaa.

Uccnedosanue 3agucumocmu Cuibl moka om CONPOMuUGIeHUss npu HOCMOsIH-
HOM HANPANCEHUU.

[Ipsimoe n3mepenue 3J1C. KopoTkoe 3aMbIkaHN€ TalbBaHUYECKOTO IEMEHTA U
OIICHKAa BHYTPEHHET0 CONPOTUBIEHUS. Cnocobbl coeduneHus UCmo4HUKo8
moka, I/C 6amapeil.

Uccnedosanue pazHocmu nomeHyuanog mMexcoy nouocamu UCMoYHUKAa moxa
om Cuibl MOKa 8 Yenu.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomut, npakmuKkym
Uccnedosanue cmeulanno2o coeouHenus pesucmopos.

H3zmepenue yoenbHo2o conpomugienust n(pO80OHUKOS.

Uccnedosanue 3agucumocmu Cuiibl moxka om HaAnpsxiceHus OJis 1amMnvl HaAKA u-
BAHUSL.

Yeenuuenue npeoena uzsmepenus amnepmempa (6onommempa). smepenue
OJIC u BHyTpEHHETr0 CONPOTHUBJICHHS HCTOYHUKA TOKA. HMccriedosanue
3asucumocmu 3/]C canveanuuecko2o snemenma om epemeHu npu KOpomKom
3AMBIKAHUU.

Uccnedosanue pasHocmu nomeHyuanio8 mexicoy noaocam UCMOoYHUKA moKa
om Cubl MoKa 8 yenu.

Uccnedosanue 3agucumocmu nojie3Hou MOWHOCMUY UCMOYHUKA MOKA OM CUTbL
moxa.

Habmnronenue anexkrponusa

4.3 Toxu B pa3HbIX cpenax (6 4acoB)

DneKTpuUecKas MPOBOJUMOCTD PA3IMUHBIX BEIIECTB. JJIEKTPOHHAs MPO-
BOJMMOCTB TBEPIBIX METAIIOB. 3aBUCUMOCTD CONIPOTHUBIIEHUS] METAIIIIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTD.
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DnexTpuueckuil TOK B Bakyyme. CBONCTBa 3JIEKTPOHHBIX ITy4KoB. [lomy-
npoBoHUKH. COOCTBEHHAs ¥ IPUMECHAS IPOBOIUMOCTD MOJIYIIPO- BOJIHUKOB.
CpoiictBa p—n-niepexoa. [TomympoBoHUKOBBIE MPUOOPHL. DIEKTPUUESCKUN
TOK B DJIEKTPOJIUTAX. DIEKTPOIUTUYECKAS AUCCOLUALS. DIEKTPO- JIU3.
3axonbl dapazes i AIEKTPOIM3a.

DeKTpUYeCKuil TOK B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITEIIbHBIN
pa3psan. PaznuuHbie TUIBI CAaMOCTOSTENBHOTO paspsaaa. Moinus. [lnazma.
Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHenue: razopaspsiiHble
JIaMIIbl, 3JIEKTPOHHO-JIy4eBasi TpyOKa, MOJYIPOBOAHUKOBBIE TPUOOPHI: 1O,
TpPaH3UCTOP, POTOANOA, CBETOINO/; TaJIbBaHUKA, pAQUHUPOBAHUE ME]IH,
BBIIUIABKA AJIFOMUHUS, JIEKTPOHHAs MUKPOCKOTIHSL.

/[emoncmpayuu

3aBUCUMOCTD CONPOTUBIIEHHS] METAJUIOB OT TeMIieparypsl. [IpoBoaumMocTsb
JJIEKTPOJIUTOB.

3axonwl anexkmponuza @apades. Hckposoil pa3psad u nposooumocms 6030yxa.
CpasHenue npogoouMocmu Memaiios u noAynpo8OOHUKOS.

OaHOCTOPOHHSIS MPOBOIUMOCTD AHOIA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npaxmuKkym
Habmonenue snexrponusa. Mzmepenue 3apsaoa 00Hosanenmuozo uona. HMc-
c1edosanue 3a8UCUMOCIU CONPOMUBTEHUS MePMOPe3UCmopa om mem-nepa-

mypul.
CHamue 8016m-amMnepHoU XapaKxmepucmuky ouood.

OU3NUECKUI TIPAKTUKYM (16 uacos)

Cnocobwl usmeperus puaUuecKux 6eIUdUH ¢ UCNOIb308AHUEM AHATIO208bIX U
YUDPoBbIX USMEPUMETLHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMUUKOBBIX ClU-
cmem. Abconrommvle U OMHOCUMENbHBIE NOZPEUHOCTU USMePEeHUL Pu3UiecKux
genuuun. Oyenka epanuy noepewHocmeil.

[Iposedenue KOCBEHHbIX U3MEPEHUI, UCCTeO08AHUL 3A8UCUMOCTIEN (PUBUYECKUX
BENUYUH, NPOBEPKA NPEONONCEHHBIX cUnome3s (8b100p U3 pabom, ONUCAHHBIX 6
memamuyeckux pazoenax « Yuenuueckuu skcnepumenm, 1abopamopHovie
pabomul, NPAKMUKYM»).

Pe3eps (2 yaca) Peseps (10 gacoB)
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TemaTnueckoe miianupopanue Kypcal( kiace

bazoBelit ypoBeHs (2 daca)

YrayoneHHbIH ypoBeHb (5 yacoB)

HU4eckoro nBrmxkeHus. Cucrema otcuéra. TpaekTopus.
[Tepemerenue, CKOPOCTh (CpPEIHSSE CKOPOCTS,
MT'HOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTePHATIbHOM

TOYKH, UX ITPOCKIMHU HA OCHU CUCTCMBI KOOPpAWHAT.

Kon-Bo [Tema: ®u3uka u MeTOAbI HAYYHOI 0 MO3HAHUSA 2/54 Koi-Bo
4acoB JacoB
1 ®u3uka — Hayka o npupoje. Hayunsie MeToapl 11o-
3HAHUS OKpYXKarollero Mupa. Posp skciepumenTa u
TEOPHUU B IIPOLIECCE MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT
B (pusuke. MoaenupoBanre GU3NUECKUX SIBICHUN U
MIPOLIECCOB.
Hemonctparmu 1. AHanoroBsie ¥ IU(PPOBLIE U3ME-
pUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTYUKH.
1 Hayunsle runore3sl. @usndeckue 3aK0HbI U TEOPHUU.
['panu1el mpuMEHUMOCTH (U3HUECKUX 3aKOHOB.
[Tpunuun coorBercTBUs. Ponb u Mecto Gpu3nku B
($hopMHUPOBAHUH COBPEMEHHON HAyYHOU KapTHUHBI
MHpa, B TPAKTUYECKON JEATEITHHOCTH JIFOJICH.
Cnocobwbl usmepeHus Qpuzuieckux eIuduH (aHano2o8vle u yugposvie usmepu- 1
meibHble NPUbOpPbl, KOMNbIOMEPHbLE damyuKossle cucmemvl). Iloepewnocmu u3z-
MepeHuti pusuyeckux eutUl (aOCOIOMHAS U OMHOCUMENbHAS).
Moodenuposanue usuueckux saenenuil u npoyeccoé (mamepuaivhas mouka, ao- |1
CONIIOMHO MBEPOOE Meno, UOEAbHASL HCUOKOCTb, UOEAIbHBLL 2A3, MOYEUHbIU 3d-
psi0).
1
Jlabopamopnas paboma: Hsmepenue cunivl moxka u HanpsdiceHus 8 yenu nocmo-
SAHHO20 MOKA NPU NOMOWU AHATIO208bIX U YUPPOBLIX UZMEPUMETILHBIX NPUOOPOS.
Tema: Mexanuka  18//354
Kunemaruka 4/104
1 Mexanunueckoe ABuxeHrne. OTHOCUTENBHOCTh MeXa-
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CrnosxeHue nepeMeleHni U CII0KEHNE CKOPOCTEM.
PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOIMHENHOE
npkenue. ['paduku 3aBUCUMOCTH KOOPIUHAT, CKO-
POCTHU, YCKOPCHUSA, IYTU U IICPEMCIUICHUA MATCPU-
aJIbHOM TOYKH OT BpeMeHHu. CBOOOIHOE Ta/ICHHE.
YckopeHne CBOOOHOTO TIa/ICHUS.

/{sudsicenue mena, 6POULEHHO20 NOO Y2I0M K 20PU3OHMY..

3asucumocms KOOpOUHAmM, CKOPOCMU U YCKOPEHUSL MAMEPUATLHOL MOYKU OM
epemenu u ux epaguxu

Pewenue 3a0au no meme «/[eu.oicenue mena, OpouleHHO20 nOO Y2JloM K 20pu-
30HMY. »

KpuBonuneiiHoe nBmxeHue. [[BrkeHne MatepraibHOM
TOYKH MO OKPYKHOCTH C OCTOSIHHOM 1O MOIYJTIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, IMHEWHAST CKOPOCTb.

[lepuon u yactora oOpaienus. LlenrpocTpemurensHoe

YCKOpEHHe

JlabopaTtopHnas pabota: M3yueHne HepaBHOMEP- HOTO
TIBYDKEHUS C IENIBIO OTIPEJICIIEHUS] MTHOBEHHOU
CKOPOCTH.

. Llenmpocmpemumenvnoe (HopmanvHoe), KacamenbHoe (MaHeeHYUANTbHOE) U NOJL-
HOe YCKOpeHue MamepuaibHOL moyKkuy

Pewenue 3a0au. Camocmosamenvras paboma.

Jlabopamopnas paboma: Hccnedosanue 3asucumocmu nepuooa oopaujeHus KoHu-
YeCKoeo MAsimHUKA Om e20 Napamempos

JAunamuka 7/10u+

[Tpuniun otHocutenbHocTH ['anunes. [lepBriil 3akoH
HrroTona. MHepranbHbIE CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpuHuun cynepno3uuuu Cuil.
Bropoit 3akoH HeroToHa 11711 MaTepualbHON TOYKH.
Tperuii 3akoH HproTOHA [U1s1 MaTepUaIbHBIX TOUYEK

Heunepyuanvhvie cucmemvl omcuéma (onpeoenenue, npumepsl). Bec mena, 06u-
DICYyUje2ocs ¢ ycKopenuem
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Cratuka (1 u3 4) Cnoowcenue cui, RpuiON*CEeHHbIX K MEEPOOMY meiy.

Cratuka (2 u3 4) Llenmp msicecmu mena.

3akoH BceMupHOro tsarotenus. Cuna Tsoxectu. [lepast
KOCMHYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

OKUBANEHMHOCMb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3a8UCUMOCTMb YCKOpe-
HUsL C60OO0OH020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCHIBIO NIAHEMbL U OM 2€02Pa-
Guueckoti wiupomsl. Jleudcenue nedecHvlx men u ux cnymiukos. 3akonvl Kennepa.

lasnenue. I'uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme « Jlunamuxay

Tpenune. Buapl TpeHus (MOKos, CKOJILKEHUS, KaueHHs]).
Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIBXKEHUS U crita TpeHus nokosi. Koaddumument
TpeHus. Cuiia CONpOTUBIICHUS IIPU IBKEHHUH Tella B
AKHUJIKOCTH WU Ta3e.

[TocTymarensHOE U BpamaTeIbHOE JBMKEHHE a0CO-
JIFOTHO TBEPJIOTO TEa.

MOMEHT CHJIBl OTHOCUTEIBHO OCH BpamieHus. [lnedo
CWJIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO Tea.

(Craruka 3 u3 4) Ycmoiiuusoe, neycmotuiuugoe, bespaznuunoe pasrosecue. Jlabo-
pamopnas paboma: Hzmepenue kospuyuenma mpenus no eerudune yeio802o
koo puyuenma zasucumocmu FTP(N).

IIpaxmuxym «H3mepenue pagnooeticmayoueli cull npu 08UN*CeHUuU 6pycKka no
HAKJIOHHOU NJIOCKOCMUY

[ Ipakmuxym «Hsmepenue pagrnoodeticmeyiowen cui npu 08udceHuu 6pycKa no
HAKAOHHOU NIOCKOCTUY

JlaboparopHas pabota «MccnegoBanue ycioBHii paB-
HOBECHS TBEPAOIO TeJIa, UMEIOLLETO OCh BPAILICHUS».

(Crartuxka 4 u3 4) JlabopatopHas padota «/3ydeHne ycToOHIMBOCTH TBEPIOTO Tena,

UMEIOILEro MIomIa b onopsl.» KonrpoiasHas padora 1.

3akoHbI coxpaHeHus1 B Mexanuke 6/10
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NMnynsc MaTepuanbHONU TOUKHU (Tela), CHCTEMBI Ma-
TEPUAIBHBIX TOYEK. IMIynbC cuibl 1 M3MEHEHUE UM-
IyJbCa Tela. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTus-
HOE JIBKEHUE

Momenm umnynvca mamepuanvhou mouxu. Ilpedcmasnenue o coxparenuu mo-
MEHmMa UMNYIbCA 8 YEHMPATbHBIX NOJIX.

[[enmp macc. Teopema o 0gudicenuu yenmpa macc.

Pewienue 3a0au no meme «3aKoH COXPAHEHUSL UMNYTIbCAa»

PaGora cribl. MOIIIHOCTE CHITHL.

Kunernueckast sHEprust MaTepUaIbHON TOYKH. Teo-
pema 00 U3MEHEHUH KUHETHYECKOM SHepruu.

Paboma cunvl Ha manom u Ha KoHeuHom nepemeujenuu. I paghuueckoe npeocmas-
leHue pabomwl CUTbL.

I Ipakxmuxym « M3mepenue umnynoca mena no mopmMo3HoOMy Nymu. »

I Ipakmuxym «HM3mepenue umnynvca mena no mopmo3HOMY NYMu.»

[TorenumanbsHas sHeprus. [loTeHunanbHas sHEeprust
ynpyro neopmMupoBaHHOU npykuHbl. [loTeHITMANBHAS
SHEeprus Tesia BOiIM3u nmosepxuoctu 3emun. [lo-
TCHIIMAJIbHBIC U HETIOTCHIIMAJIbHBIE CHITBI. CBSI3b pa-
0OTBI HENOTEHIMAIBLHBIX CUII ¢ U3MEHEHHEM MEXaHU-
YECKOM IHEPTUU CUCTEMBI TEIl

3aKOH COXpaHEHHUs MEXaHUYECKOU SHEPruu. YIpyrue
U Heymnpyrue croyikHoBeHus. JlabopaTopHas padorta
«3yyeHne abCOMIOTHO HEYNIPYTOTO yaapa ¢ MOMOIIBIO
JIBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB)

HomquuaﬂbHaﬂ IdHepcusl mena 6 OaHOPOaHOM cpasumayuOHHOM noJie. Ilomen-
UUATIbHAA dHepcUusl mejld 6 cpasumayuOHHOM noJie OaHOPOOHOZO uiapa (6Hympu u
6He mapa). Bmopaﬂ KocmudecKkast CKopocmb. Tpembﬂ KocmudecKkast CKopocmb.
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VYpasnenue bBepuynnu onsa udeanvHot #HUOKOCmu Kaxk cieocmeue 3aKOHa coxpane-
HUSL MEXAHUYECKOU IHEPIUU.

[

Jlabopamopnas paboma « Onpedenenue pabomul Cuibl MpeHust NPu OBUNCEHUU 1
mena no HaKAoHHoU niockocmu.» Konmponvuaa paboma 2

Tema: MoJiekyJisipHasi pusnka u TepMoauHaMuKa 24/49

OCHOBBI MOJICKYJISIpPHO-KHHETHYeCKOH Teopuu 9/15+3 (mpakTukym)

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOI

TEOPHUU U UX OMBITHOE 000CcHOBaHue. bpoyHOBCKOE

nsukenue. Judgysus. Xapakrep IBUKEHUS U B3au-

MOJICHCTBHU YacTUIl BemecTsa. Moaenn CTpoeHus ra-

30B, KUJKOCTEH U TBEPABIX TN U OOBICHEHHE CBONCTB

BEII[ECTBA HA OCHOBE ATHX MOJIEJEH.

Macca u pazmepsl Mosekyi. KoinuecTso BenecTna.

[Tocrosinnas ABoraapo. TeroBoe paBHoBecue. Tem-

nepatypa u e€ uzmepenue. [llkana remneparyp Lens-

cusl
Pewenue 3a0au 1
Pewenue 3a0au 1
Jlabopamopnas paboma: Hccredosanue npoyecca ycmanosieHus meniogozo pas- |1
HOoBecUsi npu MenioooMeHe medldcoy eopsyeti U X0J100HOU 8000

Mojenp uaeanbHoro raza. OCHOBHOE ypaBHEHUE MO-

JIEKYISIPHO-KMHETUYECKOM TEOPUH M1€aJIbHOTO Ta3a.

AGcoutoTHas TeMIlepaTypa Kak Mepa cpeHel KuHe-

TUYECKOM SHEPIHH TEIJIOBOTO JIBM)KEHUS YaCTHI] Tra3a.

[Ikana Temneparyp KenbBuHa.
Mooenv udeanvnozo 2aza 6 MKT: uacmuyul 2aza 08udcymcs xaomuuecku u He 1
83aumooelicmsyrom opye ¢ 0pyeom
Cé513b abCONOMHOLL MeMnepanypbl mepMoOUHAMUYECKOll cucmembl co cpedneti |1
KUHemU4ecKol sHepeuell NoCmynameibHo20 Mmeni08020 0BUICEHUS e€ Yacmuy

1

Pewenue 3a0au no meme «Ochogroe ypasHerue MOJZ@KyJZﬂpHO'KuHemuLlBCKOIZ

meopuuy
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l'a3oBbie 3ak0HBI. YpaBHEeHUEe MenaeneeBa—Kiia-
neripona. 3akoH /lanbToHa

I/Isonpoueccm B NACAaJIbHOM ra3€ C IIOCTOSAHHBIM KO-
JIMYCCTBOM BCIICCTBA

IIpakmuxym «H3yuenue uzomepmuuecko2o npoyecca (peKomMeHO08aHO UCHONb30-
sanue yughposoii 1abopamopuu). »

IIpakmuxym «H3yuenue uzomepmuiecko2o npoyecca (peKomMeHO08aHO UCHONb30-
sanue yughposoii 1abopamopuu). »

Peuenue 3aday no meme «I azoevie 3axonwvly

I'paduueckoe mpeacTaBIeHne U30TPOIIECCOB: U30-
TepMa, U30Xopa, u3obapa.

JlabopaTtopHnas paboTta: OnpeeneHrne Macchl BO3IyXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MepeHuil 00bEMa
KOMHAaThI, JaBJICHUA U TEMIICPATYpPhbl BO3ayXa B HeH.

JlabopaTtopHnast paborta «3ydenne n306apHOTO Mporeccar

Pewenue 3a0au no meme «HMzonpoyeccol 6 udeaibHoM 2aze ¢ NOCMOAHHbIM KOJIU-
yecmeom eeujecmaa. I paguueckoe npedcmasienue U30NPOYeCcos: U30MepMa, u3o-
xXopa, uzobapa»

Pewenue 3a0au no meme «H3zonpoyeccuol 8 udeanbHoM 2aze ¢ NOCMOAHHBIM KOJIU-
yecmeom eeujecmsa. I paguueckoe npeocmasienue u3onpoyeccos: uzomepma,
usoxopa, uzobapay

Oboowarowuil ypox no meme « OCHO8bL MONEKYIAPHO-KUHEMUUECKOU MeopUuLLy
Konmponvhas paboma 3

OcHoBbl Tepmogunamuku 10/20

Tepmoannamuueckas cucrema. BHyTpeHHss sHEprust
TEPMOIMHAMUYECKON CUCTEMBI U CTIOCOOBI €€ n3Me-
HeHus. KonnyecTBo TEIoTsl U pabora.

BHy’TpCHHHﬂ QHCPIruA OJHOATOMHOI'O HACAJIbHOI'O Ira3a.

3aoanue enewnux ycnosuti ons T/ cucmemsi. Buewnue u énympennue napa- mem-
pul. Ilapamempuor T/] cucmemul Kak cpeonue 3Ha4eHus: 6eIUUUH, ONUCHIBAIOWUX €€
COCMOoAHUE Ha4 MUKPOCKONUYECKOM YPOBHE.

Hy]l€606 HA4Aajlio mepMOduHaMuKu. CCZMOI’ZPOZ/L?BO]ZbHCl}Z perakcayus T,ZZ cucmemsl K
menjio6oMy pasHo6eCUIo.
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Mooenb uoeanvHozo 2aza 6 mepmoOUHAMUKe — CUCMEMA YPAGHEHUIl. YPaGHeHUe
Menoeneesa—Knanetipona u svipasicenue 051 BHympeHHel sHepauu. Y ciogus
NPUMEHUMOCIU IMOU MOOENU. HU3KASL KOHYEHMPAayus 4acmuy, 6blCOKUe memne-

pamypul

BI/IZ[I)I Tennonepeaaqnz TGHJIOHpOBOI{HOCTI), KOHBCK-
LM, U3JTy4EHHE. Y IeJIbHAs TEINIOEMKOCTD BEILIECTBA.
KonndecTBo TEMIOTHI MpU TEIUIONEpEIaye.

[Tonsitre 06 aguadbaTHOM Tporiecce. [lepBrIii 3aKoH
TCPMOJUHAMHUKN

Keazucmamuueckue u necmamuyecKkue npoyecchi.
OnemenmapHas paboma 6 mepmoounamuxe. Boluucienue pabomel no epaguxy
npoyecca HapV-ouazpamme

Yoenvnas u monapnas mennoémrocmu éewecmsa. ¥Ypasnenue Matiepa

Yoenvuas mennoma ceopanus monausa. Pacuém xonuvecmea mennomul npumen-
1onepedave

[IpuMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKH K
n3omnporieccaM. I'paduueckast mHTEpIIpeTanus padoThl
rasa.

Bropoii 3akon TepmonHamuki. HeobpatuMocTh
MIPOLIECCOB B MPUPOJIE.

Peuwenue 3a0au no meme «HpuMeHeHue nepsoco 3aKora mepMoauHaMuKu K U30-
npoyeccamy»

Konuuecmeo meniomul u paboma Kax mepuvl usmeHenuss GHymperHeti snepeuu T/]
cucmemul

Bmopoti 3axon mepmoOuHamuru OJisi HePAGHOBECHBIX NPOYECCOB. HEBO3ZMONCHO
nepeoams meniomy om Oonee X0100H020 mea K Oojee Hazpemomy 0e3 KOMneH-
cayuu (Knayzuyc).

TernnoBbie MamuHbL. [IpUHIMIBI 1EHCTBUS TETIOBBIX
MaruH. [IpeoOpa3oBanus SHEPTUU B TETIIOBBIX Ma-
muHax. KII/] rennoBoit mammssl. [{ukin Kapuo u ero
KIT.

DKosorndyeckue npo0aeMbl TEIII0IHEPTeTHKH.
JIaGopatopHas pabota «/3mepenue ynenbpHo Termo-
EMKOCTH»

Ha60paTopHaﬁ pa60Ta: HccnenoBanue nponecca OCTbIBaHUS BEUICCTBA.
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[Ipakmuxym «. Hccnedosanue aouabamno2o npoyeccay 1
[ Ipakmukym « Hccnedosanue aduabamnozo npoyeccay 1
Obo6warowuii ypox no meme « OCHO8bl MEPMOOUHAMUKUY 1
Konmponvnas paboma 4

ArperatHble cocTosiHUsI BemecTBa. ®a3oBble nepexoabl 5/14

[TapooOpa3oBanue u KoHeHcanws. VicriapeHue u Ku-

neHue. AGCOJIIOTHASI U OTHOCUTEIbHAS BIAXKHOCTh

BO3ayxa. HacelmeHHsbIi nap

VY nenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTh

TEMITepPaTyphbl KATICHUS OT JABJICHHUS.
Hacwiwyennvie u nenacolujennuvle napvl. Kauecmsennas zasucumocmo niomuocmuu |1
0asyieHUsi HACblWeHHO20 napa om memnepamypbol, Ux He3asUCUMOCMb Om 00vbEMA
HACLIWEHHO20 napa. 3a8UcUmMocns memMnepamypol KUneHusi om 0asileHus 8
JHCUOKOCIU.
Pewenue 3a0au no meme «A6contomuas u OMHOCUMENbHASA 8TIAHCHOCHIb» 1
Jlabopamopnas paboma «H3yueHue c80UCM8 HACLIWEHHBIX NAPO8S.» 1

Teépnoe teno. Kpucramnmaeckue n amopdHbIe Tena.

AHM30TPONIHS CBOMCTB KpUCTALIOB. JKuaKue Kpu-

ctayuibl. COBpeMEHHbIE MaTepHAIIbI.

[InaBnenue u kpucramm3anus. Y 1eibHas TerioTa

riasneHus. CyOnumariusi. YpaBHEHUE TEIJIOBOTO

OanaHca.
Jlepopmayuu meépoozo mena. Pacmscenue u cocamue. Cosue. Mooyns FOnea. |1
IIpeden ynpyeux oeghopmayuii.
Tennosoe pacuiupenue sxcudkocmeii u meépovix mesn, 06vémHoe u aunetinoe pac- |1
wupenue.
Aneapmonuzm mennoewix Konebanuil 4acmuy 6euecmea Kak NpuduHa menioso2o |1

pacuupenus men (Ha KA4eCMEeHHOM YPOGHE).

JIaboparopast pabota «M3mMepeHrne OTHOCUTETbHOM
BJIAKHOCTH BO3/1yXa.»

Jlabopartopas pabota «3mepenne moayins FOHra»
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O06o06maromuil ypok o TeMe «ArperatHbie COCTOSHUS
BEILIECTBAY

IIpeobpaszosanue suepeuu 6 pazoswvix nepexooax. Ypaenenue meniogozo baianca.

Ilosepxrnocmuoe namsicenue. Kosghguyuenm nosepxnocmmnozo namssicenusn. Ka- |1
NULIAPHBIE SGNEHUS.
/lasnenue noo UCKpUsIEHHOU nogepxXHocmbio dHcuokocmu. Popmyna Jlannaca. 1
Tema: DiexkTpoannamuka 22/54
daekrTpocraTuka 10/ DiaekTpuueckoe nmoJie 24
DnexTpusanus Ten. DneKTpudeckuil 3apsia. JBa Buga
ANIEKTpUYECKHUX 3apsAaoB. [I[poBOIHUKY, 11~ ANEKTPUKU
1 TIOJTyIIPOBOJIHUKU. 3aKOH COXPAHEHUS IEKTPU-
YeCcKoro 3apsaa. Bzaumoernictsue 3apsiioB.3aK0H
Kynona. ToueuHslii 2IeKTpUYECKUH 3apsil.
Onektpuyeckoe nosie. Harpsx€HHOCTB diieKTpruye-
ckoro noJjs. [IpuHIun cyneprno3uiny AeKTPUIECKUX
noJiei. JINHUM HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJISL.
[lone moueunoeo 3apsoa. Ilone pasnomepro 3apsicennoul cghepul. Ilone pasro- 1
MEpHO 3apAdiCenH020 No 00bEMY wapa
[lone pagHomepno 3apsdiceHHOl OeCKOHeUHOU NI0CKOCMU 1
Pewenue 3a0au 1
PaGora cun sanekrpoctaruyeckoro mosis. [Totenmuan.
Pa3znocTh noteHnmanos
[TpoBOTHUKY U TUAIIEKTPUKHU B AIEKTPOCTATUYE-CKOM
nosie. J{usnexTpuyeckas IpoOHUIIaeMOCTb.
ITomenyuanvrnocms d1ekmpocmamuyeckozo noas. Illomenyuanvnas suepeus 3a-ps-|1
0a 8 31eKmpoCmamuyeckom noJe.
Kapmunvl tunuti HanpajcénHocmu mux noaetl u SK6UNOmeHyuaibublx nogepxto- |1

cmeil.
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Oonopoonoe snexkmpuyeckoe noie. Cés3b HANPANCEHHOCU NOIA U PAZHOCIIU NO-
MeHYUanos 0 dNeKmpoOCmamuyecko20 nos (Kak 00HOPOOH020, MAK U HEOOHO-
POOHO20).

[

Onekrpoémkoctb. Konaencarop.

DneKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrust
3apsKEHHOT0 KOHJEHcaTopa

[lapannenvroe coeounenue KOHOeHCamopos 1
IlocnedosamenvHoe coeduHenue KOHOEHCAmopos 1
JTabopamopnas paboma. Pacnpedenenue paznocmu nomenyuanos (nanpscenus) |1
npu noc1e008amenbHOM COeOUHEHUU KOHOEHCAmMOpPOs.

JlabopaTtopHnas pabota «3MepeHune 3MeKTpoEMKOCTH

KOHJICHCATOPA.»

O06o01marouii ypok 1o Teme «JIeKTPOCTATUKAY O06o0maromuii ypok 1o Teme «JIEKTPUIECKOE MOJIe)
J{sudicenue 3apaxicenHol Yacmuybl 8 0OHOPOOHOM INEKMPULECKOM HOJle. 1
Jlabopamopnas paboma « Habniodenue npespawenus snepauu 3apaxcennozo kou- |1
O0eHcamopa 8 IHePeUI0 U3TYUeHUsT CBemMOOU0Od. »
.Pewenue 3a0au 1

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE MTPUMEHE-

HUE: 3JIEKTPOCKOIL, JIEKTPOMETP, AIEKTPOCTaTUYECKas

3aIuTa, 3a3€MJICHHUE IIEKTPOTIPHOOPOB,

Texguueckue YCTpOﬁCTBa U NIPaKTUYECKOE IPUMEHE- Texauueckue YCTpOﬁCTBa U ITPAKTUYCCKOC ITPUMCHCHHEC. KOHACHCATOP, KOIIUPO-

HHE: KOHJIEHCATOP, KOHI/IpOBaHBHHﬁ arrapar, c]‘pyf/'[- BaJlb- HBII71 alirapar, Cprf/'IHHﬁ IIPpUHTEP, ceHepamop Ban ae Fpaaqba.

HbIW MPUHTEP
Pewenue 3a0au no meme « Dnexmpuyeckoe noiey 1
Pewenue 3a0au no meme « Dnexmpuyeckoe noiey 1
Obobwarowuti ypox no meme « dneKkmpuiecKoe nojiey 1

CamocmosmenvHas pa60ma
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IMocTostHHbIN 31ekTpUYecknii Tok. Toku B pa3HbIx cpenax 12/30

DneKTpuyecKuil TOK. Y CI0BUSI CYLLIECTBOBAHUS IIEK-
TPUYECKOTO TOKA. FICTOUHMKH TOKA.

Cuna toka. IlocrosHublil TOK. Hanpsbkenue.

Hanpsiorcenue U u 3/[C E

Hpakmukym «Uccnedosanue 3asucumocmu Cuibl moxka om HANpAsNCEeHUA ons
VIamnvl HAKAAUBAHUA. »

HpakmuKyM «Uccneodosanue 3asucumocmu Cuibl moxka om HANPANCEHUA ONSNNAMNbL
HAKAIU6AHUA. »

3axon OMa 1J1s yyacTKa IIeTH.
DJIEKTPUYECKOE COMPOTUBJIEHUE. Y JEITBHOE COIPO-
THBJICHUE BEILIECTBA.

HOCJ’IGHOB&T@J’IBHO@, napajjiCJIbHOC COCAUHCHUEC IIPO-
BOIHHKOB. CMelIaHnHoOe COCIMHCHHUEC ITPOBOJTHUKOB

KOH()éHCCIWlOp 6 yenu noCmosIHHO20 noKa

Peuwenue 3a0ay no meme «3axor Oma 01 yuacmka yenu»

Peuwenue 3a0ay no meme «3axor Oma 0ns yuacmka yenu»

PaboTa snekTpuueckoro Toka. 3akoH Jkoynsa—
Jlenua. MOILTHOCTB AJIEKTPUUECKOTO TOKA.

OJIC u BHyTpeHHEE CONMPOTUBJICHUE UCTOYHUKA TOKA.
3akon OMa 17151 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM
uenu. Koporkoe 3ambIkanue.

Pacuém pazeemenénunvix snekmpuyeckux yeneil. Ilpasuna Kupxeoga

Pacuém pazeemenénnvix snexmpudeckux yenetl. Ilpasuna Kupxeogha

Pacuém pazeemenénnvix snexmpudeckux yenetl. Ilpasuna Kupxeoga
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DneKTpOHHas POBOJAUMOCTb TBEPIBIX METAJIIOB.
3aBUCUMOCTb CONIPOTHUBIIEHUS] METAJUIOB OT TEM-IIe-
paTypbl. CBEpXIIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBOMCTBA 3JI€K-
TPOHHBIX ITYYKOB.

Jlabopamopnas paboma « Yeeruuenue npedena usmepenus amnepmempa (6onem - |1
mempa)»
Pewenue 3a0au 1
Pewienue 3a0ay 1
[TonynpoBoanuku. CoOCTBEHHAsI M TPUMECHAsI ITPO-
BOJIMMOCTbH TIOJTYTIPOBOTHUKOB. CBOMCTBA P—N-Tie-
pexona. [ToxynpoBoTHUKOBBIE TTPHOOPHI.
DIEeKTpUYECKHUN TOK B pACTBOpAaX MU pacIuiaBax dJeK-
TPOJIUTOB. DIICKTPOITUTHIECKAS TUCCOITHALIHS.
DIIEKTPOJIN3.
3axonvr Papadest 015 InNeKMpoU3a. 1
Jlabopamopnas paboma: Hccreoosanue 3asucumocmu IC zanveanuueckozo sne- |1
MeHma om 8pemenu npu KOPOMKOM 3AMbIKAHUU
Pewenue 3a0au 1
DnekTpuyeckuil TOK B razax. CaMoCTOSTENbHBIN U
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma.
JlaboparopHnas padota: M3mepenue 3/1C u BHyT- peH- [JlabopaTopHas pabora: MccienoBanue pa3HOCTH MOTEHIIHAIOB MEXKTy TOJI0-CaMU
HEro COMPOTUBIICHUS! HICTOYHHUKA TOKA. UCTOYHUKA TOKA OT CHJIbI TOKA B IICTIH.
PasnuyHble munsl camocmosamenbHo2o pa3paoa 1
I Ipaxmuxym « CHamue 016m-amMnepHou XapaKxmepucmuxky ouood. » 1
Koumponvnas paboma 5 1

[ToBTOpEeHME TEMBI «MeEXaHUKa»
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1 [ToBTOpenue Tembl «MexaHuKa [Ipakmuxym «H3mepenue pagnooeticmeyiowel Cuil npu 08udceHuu opycka no
HAKAOHHOU NAOCKOCMU. »

I Ipakmuxym «HM3mepenue kod¢uyuenma nogepxHoCcmHo20 HAmaNCeHus» 1

[ Ipaxmuxym «H3mepenue kodgguyuenma nogepxnoCcmuo2o HamsiCeHus» 1

1 [ToBTOpEHNE TEMBI «ATpEeraTHble COCTOSIHUS BElle-
CTBa»

[ToBTOpEHNE TEMBI «ATperaTHble COCTOSIHUS Belle-

CTBa»
Hsmepenue koagduyuenma nosepxrnocmuozo namsicenus Uzmepenue abconiom- |1
HOU B1AACHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMeUeHUU
Hsmepenue koapguyuenma nosepxnocmnozo namsxcenus Hzmepenue abconom- |1
HOU B1AACHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMEUWeHUU
Obobwarowuii ypox 1
68 Peseps 2/10 170
11 kaace
Ba3zoBblii ypoBeHb (2 yaca) YriayoJeHHblii yposeHb (5 yacoB)
PA3JIEJI 4. DJIEKTPOAVHAMMKA (11 1) PA3JIEJT 4. DJIEKTPOJVUHAMUKA (27 1)
Tema 4. Maznummnoe none. Inexkmpomaznumnasn unoykuyus (11 u) Tema 4. Maznummnoe none (14 u)

[TocTositHHBIC MarHUTHI. B3auMoielicTBHE TOCTOSTHHBIX MarHUTOB. MaruuTHoe (B3anmMoeiicTBHE TIOCTOSIHHBIX MAarHUTOB ¥ TIPOBOJHMKOB C TOKOM. MarHuTHoe
nosie. Bektop MarHuTHOM MHIYKIMH. [I[pUHIMI Cyneprio3uliii MarHUTHEIX  |oJsie. BekTop MarHUTHOM MHAYKIUH. [IpUHIMT Cyneprno3uiiuu MarHUTHBIX
nosiel. Jlunuu marauTHOM nHAyKIMK. KapTuHa TMHUN MarHUTHOM MHAYKUMU |oJied. JIMHUM MarHUTHOW MHAYKIIMU. MarHuTHOE 1oJjie MPOBOJHHUKA C TOKOM
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IOJIs1 IOCTOSIHHBIX MarHUTOB.
MarauTHO€ 1noJie MPOBOJHMKA C TOKOM. KapTrhHa JIMHUI WHIYKIUH
MarHUTHOTO

MOJIS1 NTMHHOTO MPSIMOTO ITPOBOJIHUKA U 3aMKHYTOTO KOJIBI[EBOTO
IIPOBOJHMKA, KaTYIIKH ¢ TokoM. OnbIT Dpcrena. Bzaumoneiicreue
MIPOBOJIHUKOB ¢ TOKOM. Cuiia Amniepa, €€ MOIy/Ib U HallpaBJICHHE.

Cuna JlopeHua, e€ MoayJib U HanpaBlieHHe. [[BrkeHue 3apssKeHHON YacTHIIbI
B OJIHOPOJHOM MarHuTHOM 1oJie. PaGora cuibt

Jlopenua. SIBnenue snekrpomMarHuTHOM MHAYKIMHK. [IoTOK BEKTOpa
MarautHoUM uHaAyKuun. DJIC uHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHOM WHTYKITUN
®dapanes. Buxpesoe anexrpuueckoe nosie. IJC MHAYKIIUA B TPOBOTHUKE,
JBYDKYIIEMCSI TIOCTYNATEIHHO B OJTHOPOTHOM MarHUTHOM 1oJie. [IpaBuiio
Jlenna. MuayktuBHOCTD. SIBNeHne camouHaykuuu. J/1C caMOUHTyKITNH.
DHeprust MarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. TOCTOSTHHbIE
MarHUThI, JICKTPOMATrHUATHI, SJIEKTPOIBUTATEIb, YCKOPUTEIH dJIEMEHTAPHBIX
YaCTHI, MHAYKIIMOHHAS TTeYb.

Hemoncmpayuu
OnbIT Opcrena.

OTKIIOHEHHE AIIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.
JIuHMY MHAYKIMY MarHUTHOTO ITOJIS.

B3anmopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JeiictBue cuibl JIopeHia Ha MOHBI AIEKTPOJIUTA.

SIBneHue 3eKTPOMarHUTHOM UHTYKIIUU.

IIpaBuno Jlenua.

9. 3aBucumoctb DJIC UHIYKIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO

MOTOKA.

10.  SIBmeHME cCaMOMHAYKIIMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

1. M3ydyeHne MarHMTHOTO TMOJISl KATYIIKH C TOKOM.

2. HccnegoBaHue OeCTBUS IIOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
3. HccinegoBaHue sBICHUS BHGKTpOMaFHHTHOﬁ HWHIAYKIUH.

® N o Uk WD e

(mpsIMOTO MPOBOJIHUKA, KaTyLIKU U KpyroBoro BUTka). Oneit Opcrena. Cuna
Awmriepa, e€ HanpaBieHue u Moayib. Cuna Jlopenua, e€ HanpaBiaeHUE U MOJTYJIb.
JIBI>keHue 3apsHKeHHOM YaCTHIIBI B OTHOPOTHOM MarHUTHOM ToJie. PaGoTa cuitbl
Jlopennia. MaruuTtHoOe 1ose B Beuiectse. PeppomazHemuxu, napa- u
ouamazHemuKu

Texnuueckue ycmpoucmea u mexHoa02udecKue npoyeccol: IpUMEHEHNe

MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETP,
ANIEKTPOIBUTATENH SIKOOU, YCKOPUTEN JI€MEHTAPHBIX YACTHIL.
Hemoncmpayuu

1. Kaprtuna nuHui MHAYKIIUA MarHUTHOTO TIOJISI [TOJIOCOBOTO U TIOJIKOBO-
00pa3HOTO MOCTOSIHHBIX MArHUTOB.
2. Kapruna 1uHUI MarHUTHOW MHTYKIIUU TIOJISL JUTMHHOTO TIPSIMOTO

MPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3auMoeicTere AByX MPOBOJIHUKOB C TOKOM.

Cuita Amrepa.

HevictBue cuiibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBukeHus mydka 3J€KTPOHOB B MarHUTHOM IIOJIE.
[TpuHIIMI JIEACTBUSA BJIEKTPOU3IMEPUTEITBHOTO npudopa
MarHUTOAJIEKTPUUECKOW CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomaol, RPAKMUKYM
HccenenoBanue MarHUTHOTO TOJISI IOCTOSIHHBIX MArHUTOB.
HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccenenoBanue 1eCTBUS NOCTOSHHOIO MAarHUTa HAa paMKy C TOKOM.
N3mepenue cuibl Amnepa.

N3yyeHue 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

6. OmnpexneneHre MArHUTHONW UHAYKIIUU Ha OCHOBE MU3MEPEHUSI CUJIbI AMIepa.

No oW

agrwd e
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Tema 5. dnexkmpomaznumnasn unoykyus (13 u)

SIBrIeHME 2IEKTPOMAarHUTHOM MHAYKIMH. 1I0TOK BEKTOpa MArHUTHOM UHIYKIIVH.
OJC unaykuuu. 3aKoH EKTpoMarHuTHOW nHaykuuu Papanes. Buxpesoe
anekrpuueckoe noiie. Toku @yko. DJIC HHAYKIMH B TPOBOAHUKE, TBUKYIIEMCS
IIOCTYIIATEJIbHO B OJJHOPOJIHOM MarHuTHOM nose. [Ipasuio Jlenna.
WNunykruBHOCTh. KaTylika MHAYKTUBHOCTH B LIETIM IIOCTOSIHHOTO TOKa. SIBieHue
camouHaykuuu. 9J1C caMOMHAYKIMU. DHEPrusi MAarHUTHOTO T0JIsL KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

Texnuueckue ycmpoticmea u mexHoa02uyecKue npoyeccol: UHAYKIIUOHHAS
neyYb, COJICHOM I, 3alUTa OT JIEKTPU3ALNH TeJ MPHU JABUKEHUU B MAarHUTHOM
noJie 3eMJu.
/lemoncmpayuu

1. HabGmroneHue sBICHHS SJIEKTPOMArHUTHONW WHIYKITUH.
2. Uccnenosanme 3apucumoctu DJC HHAYKIIAHA OT CKOPOCTH U3MEHEHHUS

MarHUTHOTO TIOTOKA.

3. [IlpaBumno Jlenna.

4. Tlamenve MarHuTa B AIIOMUHUEBOU (MEIHOM) TpyOe.

5. SIBneHME CAaMOMHIYKITUH.
6. Hccnenosanwme 3aBucumoctu J/[C caMOMHIYKITUU OT CKOPOCTH H3MEHEHHUSI

CHJIBI TOKA B LICIIN.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomuot, npakmuKym

1. HccnenoBanue siBJICHUS 3JEKTPOMArHUTHONW WHYKITHH.
2. Ornpenenenne HHIYKIIMA BUXPEBOTO MArHUTHOTO TIOJISL.
3. HccnenoBanue sSBIEHUS CAMOUHTYKIIHH.

4, COopka MoIeTIH IEKTPOMAarHUTHOTO Te€HepaTopa.

PA3JIEJI 5. KOJIEBAHU S 11 BOJIHBI (24 1) PA3JIEJI 5. KOJIEBAHU S 11 BOJIHEI (60 u)

Tema 1. Mexanuueckue konevanusn (10 u)
Tema 1. Mexanuueckue Konebanus u 3J1eKmpomazHumHvle Koneoanus (9u)
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KonebarensHas cucrema. CBOOOIHBIE MEXAHUUYECKUE KOJIEOAHUS.
I"apmonnueckue konebanus. [lepuon, yactora, amrmuTyaa u ¢asza koiaeOaHui.

[IpyxuHHBIA MasTHUK. MaTeMaTUYECKUN MASITHUK. Y paBHEHUE KosebatenbHas cuctema. CBOOOAHBIE KOJIEOAHUSL.

rapMOHUYECKUX KojeOanuii. [IpeBpaienne sHeprun npu rapMOHUIECKUX ["apmonnueckue konebanus. Kunematuueckoe U IMHAMUYECKOE OMKMCAHUE.
KOJICOaHUSX. DHepreTUYecKoe ONMUcaHue (3aKOH COXpPAHEHHUSI MEXaHUUECKOM 3Heprun). Bvi6oo
Konebarenbupiii koHTYp. CBOOOIHEIE SIEKTPOMATHUTHBIE KOJICOaHHs B OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOJeOAHUL U3 UX DHEeP2emuiecko2o u

UJIeTbHOM K0JIe0aTEIbHOM KOHTYpE. Amnanorus MCKAY MCXaHUYCCKUMHU U Kunemamuuyeckoco OnucaHusl.
3JIEKTPOMArHUTHBIMU KoJiebanusamu. @opmyna ToMmcona. 3akoH coxpaHeHus |Aunaumyoa u (pasa xonebanuti. Céazb amnaumyowt Koiebanuti UCXO0OHO

SHEPTUHM B UICATHLHOM KoslebarenbHoM KOHType. IIpencraBnenue o BENUYUHDBL C AMNAUMYOAMU KOJIEOAHUL €€ CKOPOCMU U YCKOPEHUSL.
3aTyXarolMX KOJeOaHusAX. BeIHyKICHHbIE MEXaHUYECKUE KOJIEOaHus. [Tepuon u yactota kosiebanuid. [lepror ManbIX CBOOOIHBIX KOJIeOaHUM
Pe3onanc. BeiHyX/1€HHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI. MaTeMaTU4ecKoro MasTHuKa. [lepro1 cBoO0HBIX KOJIeOaHU TTPYKUHHOTO
[lepemennsblit Tok. CUHYycOUJAIbHBIN TEpeMEHHBbIN TOK. MOIIIHOCTD MasITHUKA.
MEPEMEHHOTO TOKA. AMIUTMTYHOE U JICHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U [TonsTHE 0 3aTyxammuX KojebaHusX. BeiHyX/1eHHbIe KoneOanus. PezoHaHc.
Hanpsukenus. Tpancdopmarop. TIponssoactso, nepenaya u noTpedieHue Pe3zonancHas kpuBas. BausHue 3aTyxaHusi Ha BUJ p€30HAHCHOM KPUBOM.
AIEKTPUYECKON SHEPIUr. DKOJIOTUUECKUE PUCKHU TTPU TPOU3BOJICTBE ABTOKOJIEOAHUS
3IEeKTPosHeprur. KyabTypa HCroap30BaHus SJIEKTPOIHEPTUH B TIOBCEAHEBHOM Texnuueckue ycmpoucmea u mexHoni02uieckKue npoyeccvl: METPOHOM, Yachl,
KU3HU Kauesu, My3bIKaIbHbIE HHCTPYMEHTHI, cericMorpad.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue. NEKTPUIECKUI Jemoncmpayuu
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, TUHUHU JJIEKTPOIIEpEaay. 1. 3anuck K0aebaTeIbHOTO NBYIKEHHS.

JHemoncmpayuu 2. HalGmioneHue HE3aBUCHMOCTH MEPHOJIa MAJIbIX KoJIeOaHU Tpy3a Ha HUTH OT
1. HccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CUCTEMBI (TPY>KUHHBIA UITH AMILTATY/IBI.

MaTeMaTHYeCKU MasTHUK). 3. HccnenoBanue 3aTyxaromux KoieOaHU 1 3aBUCUMOCTH IEpHOJIa

2. Habmronenue 3aTyxarommx KoJieOaHmii. CBOOOHBIX KOJIEOAHUN OT COMPOTUBIICHUS.

3. HccnenoBanue CBOMCTB BRIHYXICHHBIX KOJICOaHMIA. 4. Wccnenosanue KoneOaHUi rpy3a Ha MaCCHBHOM IPYXXHHE C LENBIO

4 Ha6mio/ieHue pe3oHaHca. dbopMUpoBaHUS TPEJICTaBICHU 00 HIeaTbHONW MOJICIH PYKUHHOTO

5. CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUSL. MaiATHHKA.
6. OcumimiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA U HANPSHKEHUS OT BPEMEHH ) > 3aKOH COXpaHEHHA SHEPTHH NpH KOHe6aHuH AX TPY3a Ha HPYHHE.

N 6. HccnenoBanue BEIHYXICHHBIX KOJIeOaHUH.
JUISL SIIEKTPOMArHUTHBIX KOJIeOaHUM.
7. HabGmronenue pe3onanca.

7. Pe3onaHc mpu nocneaoBaTeIbHOM COSTUHEHUH PE3UCTOPA, KATYIIKH N
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npaKmMuKym

HHAYKTUBHOCTH H KOHJCHCATOPA. 1. N3mepenune nepuosia  CBOOOJHBIX  KOJIEOAHUH  HMUTSHOTO

8. Monenb TUHUY IEKTPONEPEJAUH. U TIPY/KMHHOTO MasTHHKOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie pavomo! 2. H3yyeHue 3aKOHOB JBUKEHHSI TeJa B X0JIe KOJeOaHU Ha yIIPyroM MojBece.
1. MccnenoBaHue 3aBUCUMOCTH NIEPUOJIa MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT 3. VI3ydeHue IBIKEHNS HUTSHOTO MasTHHKA.

AJTMHBL HHTH 0 MacChl I'Py3a. 4. [TpeoOpa3oBaHue 3HEPTUU B IPYKMHHOM MasiTHUKE.

2. UccnejoBanne NepeMEHHOI0 TOKA B LIS U3 MOCJICA0BATEIBHO S. HccnenoBanue yObIBaHUS aMITJIMTY bl 3aTyXalOIUX KOJICOaHUH.
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COEIMHEHHBIX KOHJIEHCATOPa, KaTyILIKU U PE3UCTOpA.

6. MccinenoBanue BBIHYX/ICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznumnsie konevanusn (15 u)

KoneGarenbublit KOHTYp. CBOOOAHBIE JIEKTPOMAarHUTHBIE KOJICOaHUS B
uaeabHOM KoJiebaTenbHOM KoHTYpe. Dopmyna Tomcona. Cesaze amnaumyowvl
3apsa0a KOHOeHCamopa ¢ AMIIUMYOOU CUIbl MOKA 8 KONeOamebHOM KOHmype.
3aKOH COXpaHEHMsI SHEPTUHU B UAC€ATIbHOM KOJ€0aTeJIbHOM KOHTYpE.
3aryxarolue 3JeKTpOMarHUTHbIE KoJieOaHus. BeIHyX1eHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.
[lepemennbIit TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMITUTYHOE U
JeCTByIOIIEEe 3HAUEHNE CHIIbI TOKA U HANIPSDKEHUS MPU pa3IndHoi popme
3aBUCUMOCTHU IIEPEMEHHOTO TOKa OT BPEMEHH.
CunycouoanbHulil nepemennwlil mok. Pezucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YenU CUHYCOUOAIbHO20 NepeMenHo20 moka. Pezonanc mokos.
Pezonanc nanpsoicenuii.
Wneanpubiil Tpanchopmatop. [IponsBoacTBo, mepenaya u motTpedieHne
JIEKTPUYECKON SHEPTUU.
DKOJIOTUYECKHE PUCKU NP MPOU3BOJICTBE deKTposHepruu. Kymnbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HH.
Texnuyeckue ycmpoticmea u mexHoao2uyecKue npoyeccsl: dEKTPUUECKUn
3BOHOK, T€HEpaToOp NMEPEMEHHOI0 TOKa, IMHUH 3JEKTpoIepeiay.
Hemoncmpayuu
1. CBoOGoaHBIC AIEKTPOMArHUTHBIE KOJICOAHMUS.
2. 3aBHUCHUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.
OcuuorpaMmmbl AJIEKTPOMAarHUTHBIX KOJICOaHU.
['eHepaTop He3aTyXalolUX AIEKTPOMArHUTHBIX KOJIeOaHUH.
Mojenb 37eKTpOMarHUTHOTO TeHepaTopa.
BoinykeHHBIE CHHYCOUIATbHBIE KOJIEOaHMsI.
Pesucrop,  karymika  MHIYKTUBHOCTH W KOHJCHCATOp B IEMH
IIEPEMEHHOTO TOKA.
8. Pe3onanc nmpu nocienoBaTeIbHOM COAMHEHUH PE3UCTOPA, KATYLIKU
MHAYKTUBHOCTH M KOHJIEHCATOPa.
9. VYecrpoiicTBo M NpUHIMI JeHCTBUS TpaHCPOopMaTopa.
10. Mognenb TMHUU dTEKTPOTIEepeIadH.

No ok w

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomut, RPAKMUKYM
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1. Usydenwme Tpanchopmaropa.

2. UccrnemoBaHue — MEPEMEHHOTO  TOKa  4epes
COCIMHEHHBIC KOHACHCATOP, KAaTYILIKY U PE3UCTOP.

3. HaGmoaenue 351eKTpOMarHiTHOTO Pe30HaHCA.

4. WccnenoBanue pabOThl KCTOUHUKOB CBETA B IEIH IEPEMEHHOTO TOKA.

noCiIca0BaTCIbHO

Tema 3. Mexanuueckue u nexkmpomazuummusie 6oanst (5 u)

Tema 3. Mexanuueckue u 3nexkmpomazuummusie eonnvt (10 u)

MexaHnyeckue BOJIHBI, yciaoBus pacupocrpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHus U AJIUHA BOJIHBI. [lonepeunblie u mpoA0IbHbIE BOJHBL.
WnuTepdepenius u nudpakuus MexaHu4eckuX BoJH. 3ByK. CKOpOCTb 3BYyKa.
I'pomkocTsb 3Byka. BoicoTa ToHa. TemOp 3ByKa. D1€KTpOMarHuTHbIE BOJHBI.
VYcioBus n3mydeHus 3JIeKTPOMarHUTHBIX BOJIH. B3aumHas opueHranus
BekTOpOB E, B, V B anexkrpomarauTHo BoHE. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHUE, oJIIpu3anus, TudpaKuus, HHTephepeHIIHsL.
CKOpOCTb 3JIEKTpOMAarHuTHBIX BOJH. [1IKkana aeKTpoMarHUTHBIX BOJIH.
[IprMeHeHue IeKTPOMAarHuTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIUIIBI
pangroCBA3U U TeNeBUIeHUS. Pannonokanus. DJIEeKTPOMarHUTHOE 3arpsI3HEHNE
OKpY)KaroIlEenl Cpeibl.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. My3bIKaJbHbIE
MHCTPYMEHTBI, YIbTPa3ByKOBasl TUAarHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paguonpuEéMHIK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-neup.

Jemoncmpayuu
1. OOGpa3oBaHHe U PACIPOCTPAHEHUE MOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.
2. Konebmtomieecs Te10 Kak HCTOYHUK 3BYKA.
3. Habmonenue oTpakeHus U MPeIOMIICHUS MEXaHUYECKUX BOJIH.
4. Habmonenue narepdepeHunu 1 mudpakiimi MEXaHHUYECKUX BOJIH.
5. 3BYKOBOH pE30HAHC.

6. HaOmroneHnue cBsA3M rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0U U
4acTOTOM KoJIeOaHUH.

7. HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
MperoMIIeHUe, MOoJspu3anus, Aupakius, nHTeppepeHITus.

MexaHu4ecKre BOJIHBI, YCIIOBHS UX pacnpoctpaneHus. [lonepeunsie u
IPOJOJIbHBIE BOJIHBL. [leproi, CKopocTh pacipoCTpaHEHMsI U JUIMHA BOJIHBI.
CBoiicTBa MEXaHUUYECKUX BOJIH: OTPAXKEHHUE, MPEJOMIICHUE, HHTEPHEPESHITUS 1
nudpakius.
3Byk. CkopocTb 3ByKa. ' pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKka.
[IIlymoBO€E 3arpsi3HEHHE OKPYKAIOIIEH CPEIbI.
DIIeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS H3TYyICHUS JIEKTPOMArHUTHBIX BOJTH.
B3anmMHas oprueHTaIys BEKTOPOB B AJIEKTPOMArHUTHON BOJTHE.
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE, MIPEIOMIICHHE, IO pU3alys,
unTepdepenus u audpakuus. [llkana snexkTpoMarHuTHEIX BoJiH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpUHIIUITBI pagHOCBA3H U
teneBuaeHus. Paguonokanus. DJeKTpOMarHUTHOE 3arpsi3HEHNUE OKPYKaIOIIe
Cpenibl

Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: My3blKaJlbHbIe
UHCTPYMEHTBHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-
neyYb, YAbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu

1. O06pazoBaHue U pacIpOCTpaHEHHUE MONEPEYHBIX U IPOJOIBHBIX BOJIH.
Koneob:mromeecs Ten0 Kak HCTOUYHUK 3BYKA.
3aBUCUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.
Habmronenue oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.
Habmronenue unrepdepenunu u udpakiiui MEXaHUM4eCKUX BOJIH.
AKYyCTUYECKHI pe30HaHC.
CBoiicTBa yIbTpa3ByKa U €r0 MPUMEHEHHE.
Ha6moz[eHHe CBSI3U TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMUTYAOU U
4acTOTOM KoJjeOaHui.
9. HccnenoBaHue CBOWMCTB AIIEKTPOMArHUTHBIX BOJIH: OTpayKEHHE,

npenoMIIeHUE, MOJsIpru3anus, AuPpakius, *HTEpPEepeHITHS.

Nookrwd
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10. OGHapyxeHre HHPPAKPACHOTO U YITPAPHOIECTOBOTO U3TYICHHIA.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomuot, npakmuxkym

1. I3yuenue napameTpoB 3BYKOBOI BOJIHBI.

2. VI3y4yenue pacnpoCTpaHEeHUs  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10u)

Tema 4. Onmuxka (25 u)

I'eomerpuueckas ontuka. [IpsMonrHeliHOE pacipOCTpaHEHHE CBETA B
OJHOPOHOM cpexe. ToueuHnslid HCTOUYHHK cBeTa. JIyd cBera.
OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeta. [locTpoenne n3oOpaxxeHuil B
IJIOCKOM 3€pKajie.
[Ipenomiienne cBeta. 3aKOHBI IPETOMIICHUS CBETA. AOCOJIIOTHBIN MTOKa3aTelNb
npenomienus. [losiHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa mojgHoro
BHYTPEHHETO OTPaKCHMUSL.
Hucnepcus cera. CnoxxHbii cocTaB 6emoro ceeta. [[Ber. Cobuparomiue u
pacceuBaroIIfe JTUH3bI.
Tonkas nuH3a. DOKYCHOE pACCTOSIHUE U ONITUYECKAs CUJIa TOHKOW JTIMH3BI.
[TocTpoenne n3o0pakeHUi B COOMPAIONINX M PACCEUBAIOIINX JTMH3AX.
dopmysia TOHKOH JUH3bL. Y BEIMYEHHUE, JaBAEMOE JIMH3O0M.
[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.
Bonnosas ontuka. Murepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
YcnoBust HabMIOIEHUS MAKCUMYMOB U MUHUMYMOB B HHTEP()EpPEHITUOHHOI
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Hudpakuus cera. JudpakunoHHas penérka.
YcioBue HaOIIOIEHUS TJIaBHBIX MAKCHUMYMOB TpU NaICHUN
MOHOXpPOMATHYECKOT0 CBeTa Ha TUGPAKIIMOHHYIO PEUIETKY.
[Tonsipuzanus cBera

Texuuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. 04Ky, Jyra,
doToanmapar, IPOEKIMOHHBIN anmapaT, MUKPOCKOII, TEIECKOIl, BOJIOKOHHAS
ONTHKA, TUGPAKIIMOHHAS PEUIETKA, MOSPOHI.

emoncmpayuu
1. IlpssmonuHelHOE pacnpoCTpaHEHHE, OTPAKEHHUE U IPETOMIIEHUE CBETA.

OnTuyeckue MpuodOPHI.

2. ITonHoe BHyTpeHHEE OTpaxkeHue. Moaenb CBETOBOA.

3. HccnenoBanue cBOWCTB N300pakeHUI B JIMH3AX.

[IpssMonIMHENHOE pacpOCTPaHEHHE CBETA B OAHOPOAHOM cpene. JIyd cBera.
Toueunslit uCTOUHUK cBeTa. OTpakeHUE CBETAa. 3aKOHBI OTPAYKEHUS CBETA.
[TocTpoenne m3o0pakeHut B IiockoMm 3epkanie. Cihepuueckue 3epkana.
[Ipenomnenne cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOTIOTHBIN TTOKa3aTelb
npenomiieHusi. Omuocumensvhwili nokazamensb nperomienus. Illocmosncmeo
yacmomel ceema u COOmMHouleHue ONIUH 80IH NPU Nepexooe
MOHOXPOMAMUYECKO20 ceema yepe3 epaHuyy pazoena 08yx ONMu4eckux cpeo.
Xoo nyueii 6 npusme. ucnepcus ceera. CroxxHbIN cocTaB 6emoro ceera. L[Ber.
[TomHOE BHYTpeHHEe oTpakeHue. [IpeaenbHbIi yroa NoJIHOrO BHYTPEHHETO
otpaxenus. Cobuparowjue u pacceusaroujue nun3vl. ToHkas nunza. GokycHoe
pAcCTOSIHME U ONITUYECKasi CHJIa TOHKOM JINH3bI.

3asucumocms oKycHo20 paccmoanus MOHKOU cghepudeckoll TUH3bl Om eé
2eoMempuu U OMHOCUMENbHO20 NOKA3amens NPeioM1eHUs.

®opmysia TOHKOH JIMH3bI. Y BEJIMUEHHUE, 1aBAEMOE JIMH301.

Xo0 nyua, npoweduwie2o 1uH3y N0O NPOU3BOILHLIM V2IOM K €€ 2]Ia6HOU
onmuueckoti ocu. [locmpoenue uz00pasicenuti mouku u Ompesxka npimou 8
cooUparwux U pacceusarowux IUH3ax u ux CUCHeMmax.

Onmuueckue npubopul. Pazpewarowas cnocoonocms. 1 a3z kax onmuueckas
cucmema.

[Tpenenbl NPUMEHUMOCTH T€OMETPUUYECKOIN ONTHKH.

Bonnosas ontuka. Murepdepenius ceta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAOIIOICHHS] MAKCUMYMOB U MUHHUMYMOB B UHTeP(GEPEHLIIMOHHONW KapTHHE OT
JBYX KOT€PEHTHBIX UCTOUYHUKOB. [IpuMepsl Ki1accuyeckux nHTEpPEepeHIIMOHHBIX
CXEM.

Hudpakuus ceera. JudpakuronHas pemérka. Y cioBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB TIpH MaJIEHUU MOHOXPOMATHUYECKOTO CBeTa Ha AU(PPAKIIHMOHHYIO
pPElIETKY.

[lonspu3zanus cBera

Texnuueckue ycmpoﬁcmea U mexHonocu4ecKue npoyeccsl. O4YKH, JIyla,

45




Mozenu MHKpPOCKOTIa, TEJIECKOTIA.
Habmonenue naTepdEepeHIINN CBETA.
Habmonenue nudpakiuu cBeta.
Habmonenue nucnepcuu cBera.
[TosmydeHue criekTpa ¢ MOMOIIBIO TIPU3MBI.

© 00N ;s

10.  HaOGmromeHue monsipu3anuy CBETa.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot
1. H3mepeHue nokasareis NpeaoMiIeHUs CTEKIa.

2. HccnenoBaHue CBOMCTB M300pa)KeHUil B TMH3AX.

3. HalGnmrogenue nucnepcuu cBera.

[Tomy4yenue criekTpa ¢ MOMOILIbIO TU(PPAKIUOHHON PEIIETKH.

nepuckor, ¢poToarnmapaTt, MUKPOCKOTI, IPOSKIIMOHHBIN anmapar, IpoCBETICHNE
OTITUKH, BOJIOKOHHAS ONTUKA, TU(PAKIUOHHAS PEHIETKA.

Hemoncmpayuu

1. 3akoHbI OTpakeHHUs CBETA.

2. HccnenoBanue npenoMyIeHUs CBETA.

3. HabmogeHne moHOTO BHYTPEHHETO OTPaXeHHsL. Mo1e1b CBETOBOAA.
HccnenoBanue xoa CBETOBBIX IyYKOB Y€pe3 MII0CKOMAPAIUICTHHYIO
IUTACTHUHY U TIPU3MY.

5. HccnenoBaHue CBOMCTB U300payKEHUH B TMH3AX.

6. Monaenu MUKPOCKOIIa, TeJIECKOTIA.

7. HabGmonenue naTEpPEPEHIINU CBETA.

8. HaOmoaeHue BETOB TOHKHX TUIEHOK.

9. HabGmonenue qudpakiuy CBETa.

10. Uzyuenne nudpakimOHHON PEIIETKH.

11. Hab6mronenne nudpakiimiOHHOTO CTIEKTpa.

12. HaGnroeHne qUCIIEPCHH CBETA.

13. HaGmroeHne mosipu3aliy CBeTa.

14. TIpuMeHeHue MOJSIPOUIOB JIJISt H3YICHHS MEXaHUYCSCKUX HAMPSKCHHH

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npaKmuKkym

2.

1. M3mepenue mokasaress IpeIoMIICHHS CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO PAaCCTOSIHHS OT BellecTBa (Ha
pUMeEpe KUJIKUX JTHH3).

H3mepenne pOKYCHOTO pacCTOSIHUS PACCEUBAIONINX JIMH3.
[Tosrydenne n300pakeHUs B CUCTEME U3 IJIOCKOTO 3€pPKaia U JIMH3HI.
[Tosrydenne u300paskeHUs B CUCTEME U3 JBYX JIMH3.
KoHcTpyrpoBaHue TeIECKOMYECKHX CHCTEM.

HaGmonenue mudpakiun, HHTepGEpEeHIIUN U MOJIIPU3allii CBETA.
I/I3yquHe MOJIIPU3AIIMU CBETA, OTPAXKEHHOTO OT MIOBEPXHOCTH JUAJICKTPHKA.
9. W3yueHne uHTepPEepEHIINH JTa3epPHOTO U3ITYUCHHSI HA JIBYX IIEIISX.
10. HabGnronenue nucrepcun.

11. HabGmronenue u uccienoBanue qupakiiMOHHOTO CIIEKTpa.

12.  V3MmepeHue JJIMHBI CBETOBOU BOJHBI.
13. TlomydyeHue crmekTpa H3Iy4YeHHUs

No ok w

cBCTOoAMOa IIpH IIOMOIITH

TU(PPaKIIUOHHON PEIIETKH.
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PA3JIEJI 6. OCHOBbBI CIHELIUAJILHOI TEOPUU
OTHOCUTEJIbHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CIIELIMAJIbBHOM TEOPUU OTHOCUTEJILHOCTH
G

Tema 1. Ocnoevt CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

I'paHnLBI TPUMEHUMOCTH KJIACCHUECKOW MeXaHUKHU. [locTynaTel cienuaibHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B
BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DifHIITeNiHAa OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMEITICHUE BPEMEHH U COKPAILEHHE JJINHBI.

OHeprus U UMITYJIbC PENSATUBUCTCKON YaCTULIBI.

CBs13b Macchbl C 3HEPrUue U UMITYJIbCOM PESITUBUCTCKON YacTULIbI. DHEPIHUs
MTOKOS

['paHuIIBI IPUMEHUMOCTH KJIACCUYECKOU MeXaHUKHU. [locTynaTel crienuanabHON
TEOPUHU OTHOCUTEIIBHOCTH.
[IpocTpancTBenHo-BpemMeHHOM nnTepBai. [IpeoOpa3zoBanus Jlopenia. ¥YcinoBue
OPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU U
COKpAIlCHUE JIJIUHBI.
DHeprus U UMIYJbC PENATUBUCTCKON YaCTULIBI.
CBs13b Macchl € 3HEPruel U UMITYJIbCOM PENISITUBUCTCKON YaCTULIBI. DHEPIUs
MOKOSI
Texnuueckue ycmpoucmea u mexHoa02uy4ecKue npoyeccyl: CIlyTHUKOBBIE
NPUEMHHKH, YCKOPUTEIH 3apsSyKEHHBIX YACTHII.
Yuenuueckuit axcnepumenm, nadopamopnvie pabomal, nPAKMUKYM
OnpeneneHre UMIyJAbCa M DHEPTMU  PENATUBUCTCKUX  YACTHIL
doTorpadusM TPEKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

(o

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3/IEJI 7. KBAHTOBAS ®U3UKA (25 )

Tema 1. Inemenmot keanmoesou onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnosou oyanusm (15 u)

®dotonbl. opmyna [Tnanka cBsi3u sHEpTHH POTOHA C €TO YACTOTOM. DHEPTHUS
Y UMITYJIbC pOTOHA
OTtkpeiTHe U uccienoBanre Gorodddexra. OnpiTel A. I'. CTosieToBa. 3aKOHBI
dboTtorddexra. Ypasuenue DitHmreitHa ais Gorodddexra. «KpacHas
rparuiay potodddekra. lasnenue ceera. Onwitel I1. H. JIeGenera.
XHUMHYECKOE IEHCTBHE CBETA.

Texuuueckue ycmpoticmea u npakmuyeckoe npumeHerue: HOTOIIEMEHT,
dboTonaTuuk, coiHeyHas 0aTapesi, CBETOIUO/I.

Hemoncmpayuu

1. D013 PeKT Ha YCTaHOBKE C IIUHKOBOMW MIACTUHOM.
HccnenoBanue 3akoHOB BHeHero (potoaddekra.
Ceerouos.

2
3.
4 CounneuHas GaTtapes.

PaBHOBecHOE TemioBOE M3TydeHHE (M3TydeHUE aOCOMIOTHO YEPHOTO TENa).
3akoH cMmemenusa Buna. ['unoreza M. Ilmanka o kBaHTax.
®DOTOHBI. DHEPTHSI K UMITYJIBC (POTOHA.
dotorpdext. OnbiTer A. I'. Ctonerosa. 3akoHsl poToddpderra. YpaBHEHHE
OitamreitHa s poTodddexra. «KpacHas rpanuia» Gporosddexra.
JlaBienue cBeta (B YaCTHOCTH, JJaBJICHHUE CBETa Ha a0COJIFOTHO MOTJIOIIAIONIYIO U
abcoMI0THO OoTpaxaronryto nosepxHocts). OnbiTel [1. H. Jlebenena.
BosHoBbIe cBOMcTBa yacTull. Boauel ae bpoitns. J{inmuna BosHbl ne bpoiiis u
pa3Mepbl 00JacTH JTOKaIM3aluy JBIKYIelcs yactulibl. KopnyckynsapHo-
BOJIHOBOH nyanu3M. Jludpakuus 371eKTPOHOB Ha KpUCTaLIaXx.
Crneuunduka usmepenuit B Mukpomupe. COOTHOLICHHSI HEOTIPEIEIEHHOCTEH
['eiizenbepra

Texnuyeckue ycmpoticmea u mexHoaio2uyecKue npoyeccol: CieKTpoMeTp,
dboTosrIeMeHT, POTONATUHK, TYHHEIbHBIN MUKPOCKOTI, COJIHEUHas OaTapes,
CBETOIUO/I.

Hemoncmpayuu

1. ®ororddekt Ha ycTaHOBKE C IUHKOBOM MJIACTUHOM.
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2. HccnenoBanue 3akoHOB BHemHero poToaddekra.
3. MHccnenoBanue 3aBUCUMOCTH COMTPOTHBIICHHS MTOJYITPOBOJIHUKOB OT

OCBEIIEHHOCTH.

4, CaeToauos.

S. Conueynas 6arapes.

Yuenuueckuii skcnepumenm, nabopamopusie pabomasl, RPAKMUKYM

1. Uccnenosanue gporopesucropa.

2. N3mepenne nocrostnHo# [1nanka Ha OCHOBE HCCJICIOBAHUS
dororddexra.

3. HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Yepe3 CBETOJUOJ OT
HaprDKeHI/IS{.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @usuxa amoma (5 u)

Monens aroma Tomcona. OnbiTel Pesepdopaa rmo paccesHuio a-4yacTHil.
[Tnanerapnas monens aroMa. [Toctymnarsl bopa.
N3nyuenue u nornomienre (OTOHOB MPH MEPEX0e aToMa C OJHOTO YPOBHS
SHepruu Ha npyrou. Buasl cnektpoB. CHIEKTp ypOBHEM SHEPruu aToMa
BOJIOPO/JIA.
BonnoBsie cBoiicTBa yactuul. Bosuel ne bpoitns. KopryckyssipHo-BOJHOBOM
Tyaau3M.

CrioHTaHHOE U BBIHYXJICHHOE U3JTy4YeHHe

Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHeHue. CeKTpaaIbHbIHi
aHayu3 (COEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jemoncmpayuu

1. Mogenb onbiTa Pesepdopaa.

2. Onpenenenre JUIMHBI BOJIHBI Jla3epa.

3. Habmonenue nuHeRvaTbiX CIEKTPOB U3TyYESHHUS.
4. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomot
1. Habmronenue nuHeRvyaToro crnekrpa.

OnbITHI MO MCCIEAOBAHUIO CTPOEHUS aToMa. [lnaneTapHas Mozens atoma
Pesepdopna.
[Toctynatel bopa. M3nyuenue u nornoiienne GoTOHOB MPH MEPEX0/Iie aTOMa €
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOH.
Buppl ciektpoB. CeKTp ypOBHEN SHEPTUU aTOMa BOJIOPOA.

CrnoHTaHHOE Y BBIHYKJAEHHOE HU3IydeHue cpeta. Jlazep

Texnuyeckue ycmpoticmea u mexHono2uyecKue npoyeccyl: CleKTpaIbHbINA
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITHIOTED.

Hemoncmpayuu

1. Mogaens onsiTa Pesepdopra.

2. HabGmronenue TMHEHYaThIX CIICKTPOB.

3. YCTpORCTBO U AeHCTBHUE CUETUNKA HOHU3UPYIOUTUX YaCTHII.
4, Omnpenenenre ATUHBI BOJIHBI JIA3PHOTO U3ITyYEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, RPAKMUKYM

1. HabGmroieHre IMHEHYaToro CreKTpa.

2. UccnenoBanue ciekTpa pa3pekeHHOT0 aTOMapHOTO BOJIOPO/Ia M U3MEPCHHE
nocrostHHoM Punbepra.

Tema 3. Dusuxa amomnozo saopa u 3nemenmaphvix wacmuy (5 u )

Tema 3. @usuka amomnozo sdpa u Inemenmapnwvix yacmuy (5 u)

OKCIIEpUMEHTBHI, JOKa3bIBAIOLINE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoakTuBHOCTU. OmbITHI Pe3epdopaa no onpeneneHnio cocTaBa
panuoakTUBHOrO M3nydeHus. CBoiicTa anbda-, 6era-, raMmma-u3aydeHusl.

Hyknonnas monens siapa I'eitsenOepra—IUBanenko. 3apsa saapa. MaccoBoe
4qucIio Anpa. M3oromnst.

PagnoaktuBHOCTB. Anb(da-pacnan. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
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BnusiHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U ["amma-u3nyuenue. 3akoH paJuoaKTUBHOIO pacnajia. PainoakTuBHbIE U30TOIBI
Heiirpona. Hyxionnast mozens siipa I'eitizendepra—IUlBanenko. 3apsn sapa. B mpupojae. CBoMCTBa HOHU3UPYIOLIETO U3IyueHHs. BiusHue paJioakTHBHOCTH

MaccoBoe uncio siapa. Mzotonsl. Anbda-pacnan. DIeKTPOHHbIN U Ha JKUBBIE Opranu3mbl. EctecTBeHHbIl (oH n3nydenus. Jlo3umerpus.
MIO3UTPOHHBIN OeTa-pacnal. 'aMMa-u3nydyeHue. 3aKOH paMoaKTUBHOTO DHeprus cBsi3U HyKJIOHOB B sizipe. SnepHble cuibl. Jlegekt Maccsl sapa.
pacriaga. JHeprus CBSI3M HYKJIOHOB B sizpe. Snepubie cuibl. Jledekt maceel  [SnepHble peakiun. [lenenue u cuntes saep. SAnepusie peakropsl. [IpoGiemMsr
saapa. SnepHsie peakuuu. [lenenue u CUHTE3 saep. SIaepHbIl peakTop. YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTE3a. DKOJIOTMYECKUE aCTIEKThl Pa3BUTHUS
Tepmosinepusiit cuntes. [IpoGiemMbl U TEPCHIEKTUBBI AIEPHON SHEPTETUKH. SAIEPHOM SHEPreTUKU. MeTobl pErucTpaly U UCCIECIOBAHUS SIIEMEHTAPHBIX
DKOJIOTUYECKHE aCIEKTHI SIIEPHON SHEPreTUKU. DIIEMEHTapHbIEC YaCTULIBI. yacTull. @yHIaMeHTalIbHbIE B3aUMOJAEHCTBHSL. bapuoHbl, ME30HBI U JIEIITOHBI.
OTkpeITHE TO3UTPOHA. MeTo bl HAOMIOIEHNS U perucTpanuu sneMeHTapusix  |[Ipencrasnenune o CrangapTHON Mojenu. KBapk-Tii0oHHAs MOJIEIb alpOHOB.
yactull. DyHaaMeHTaabHble B3auMoaeiicTBus. EquHCcTBO hrsnueckoi ®usuka 3a npeaenamu CtanaapTHoi Mojenu. TémHas Matepust U TEMHas
KapTUHBI MUpa sHeprus. EnnHCTBO Qu3nyeckoll KapTUHBI MUpA.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue: N103AMeETp, Texnuueckue ycmpoucmea u mexHonio2uieckue npoyeccyl: 103UMeTp, Kamepa
KaMmepa BunbcoHa, siiepHbIii peakTop, aroMHasi bomoa. Bunbcona, siiepHbIi peakTop, TEpMOSIEPHBINA peakTop, aroMHasi bomo0a,

JHemoncmpayuu MarHUTHO-PE30HaHCHAas ToMorpadus.

1. CY€TYMK MOHU3HUPYIOIIHNX YaCTHLI. Yuenuueckuit sxcnepumenm, nabopamopnvie pabomuot, npaKkmuKkym

Yyenuueckui IKcnepumenm, ﬂaﬁopamopublepaﬂombl 1. I/ICCJ'Ie}IOBaHI/Ie TPEKOB YaCTHI] (HO T'OTOBBIM q)OTOT‘pa(I)I/IHM).

1. UccenoBaume TPEKOB YaCTHI] (1-[0 TOTOBBIM (i)OTOI’pa(bI/ISIM). 2. HUccnenosanue PaanuoOaKTHBHOTO (1)0Ha C UCIIOJIb30BAaHUEM JO3HUMETpA.

3. N3y4yenue nornomenust 6eTa-4acTHI] aTFOMUHHEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPODU3UKU (7 u) |PA3JAEJI 8. SJIEMEHTHI ACTPOHOMUU U ACTPODU3UKU (12 4)
Tema 1. Dnemenmot acmpouzuxu (7 u ) Tema 1. Inemenmot acmpogpusuxu (12 u )

OTamnsl Pa3BUTHA aCTPOHOMUMU. HpI/IKJ'IaI[HOG U MHUPOBO33PCHUYCCKOC 3HAUCHUEC
ACTPOHOMMUM. BI/II[ 3BE3JIHOTO HeOa. C03B63I[I/I${, SAPKHUE 3Bé3I[BI, IIJIaHCTBI, UX OTansl Pa3BUTHUA ACTPOHOMMHU. HpI/IKHa,Z[HOC 1 MHUPOBO33PECHYCCKOEC 3HAUCHHUEC
BUJIHUMOC IBMKCHUC. ConHeyHas cucreMa. COJ'IHI.[C. ConHeuHass aKTUBHOCTb. ACTpOHOMHUMU. HpI/IMeHI/IMOCTb 3aKOHOB (l)I/IBI/IKI/I JJIL 00BICHEHUS IIpUPOAbI
Hctounnk OHCPrun COJ'IHHa U 3BE3I. 3Bé3I[BI, HUX OCHOBHBIC XapaKTEPHUCTUKN. |[KOCMHYCCKUX 00BEKTOB.

Jlnarpamma «CIeKTpalIbHbINA KI1acC — CBETUMOCTBY. 3BE3/1bl [NIABHOU Mertop! acTpOHOMUYECKUX UccienoBaHuii. CoBpeMeHHbIE ONITHYECKHE
[IOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl 3BE3]1 TEJIECKOTIbI, PaJUOTEIECKOIIbl, BHEATMOC(EpHAs aCTPOHOMHUSL.

IJIaBHOM nocienoBarenbHOCTH. BHyTpenHnee ctpoenue 38€31. CoBpeMmenHble  (Buja 3BE€3nHoro Heba. Co3Be3aus, spkue 3BE3/1bl, INIAHEThI, UX BUJUMOE
IIPEJCTABICHUS O MIPOUCXOXKACHUU U 3BoJrolK CollHIA U 3BE3]1. DTallbl JIBYDKEHUE.

KU3HHU 3BE3]. ConneuHnas cucrema.

Mueunstif [Tyte — Hama I” anaktuka. [Tonoxxenue u nemwxenne ConHia B Connue. Conneuynas akTuBHOCTb. McTounnk sueprun ConHua u 3BE3 1.
INanaxtuke. Tunsl ranaktuk. Paguoranaktuku u kBa3apbl. YEpHbIe ObIpbl B (3BE3]IbI, MX OCHOBHBIE XapaKTEPUCTUKU. J(narpamMma «crekTpaibHbIN Ki1acc —
sapax ranakTuk. Beenennas. Pacmmpenue Beenennoil. 3akon Xa60:ma. CBETUMOCTBY. 3BE3/IbI INIABHOM MOCIIEI0BATEIBHOCTU. 3aBUCUMOCTb «Macca —
Paz6eranue ramaktuk. Teopust bonbmioro B3psiBa. PenukroBoe u3iayueHue.  [CBETHUMOCTbY» JUIsl 3BE3/1 TJIaBHOM MOCIE0BaTeIbHOCTU. BHyTpeHHee cTpoeHune
MacmrabHast ctpyktypa Beenennoit. Meraranaktuka. Hepeménnsie 3B€37. COBpEMEHHBIE IPEJICTABICHUS O TPOUCXOXKACHNN U 3Boronuu CoJiHIa U
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po0OsIeMBbI aCTPOHOMHHU. 3BE3/1. DTalbl )KU3HU 3BE3]L.

Yuenuueckue naonwoenusn Muneunsiii [Tyrs — Hama ™ anaktuka. [lonosxxenue u npmxenue CoJiHia B
1. HaGmonenus HEBOOPYXKEHHBIM  IJ1a30M ¢  ucnosb3oBaHueM|['amaktuke. Tunsl ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE IBIPHI B
KOMIBIOTEPHBIX MPUIIOKECHUN IS OTPEACIICHUS TIOJI0KEHHUS HeOSCHBIX spax ranaktuk. Beenennas. Pacmupenue Beenennoii. 3akon Xa06ma.
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHoro nonymapus [Pasderanue ranakruk. Teopust bosbioro B3priBa. PennkToBoe nsnydenue.
U SIPKUE 3BE3/BL. Macmtabnas ctpykrypa Beenennoit. Meraranakruka.
2. HaGmronenus B teneckon Jlynsl, mnaner, Mieunoro Ilyru. Hepeménnbie npoOieMbl acTpOHOMUU
Yuenuueckue naonooenua:
1. HaGmonenus 3BE3MHOTO  HeOa  HEBOOPYKEHHBIM  TJIa30M

C UCITIOJIb30BAHHUECM KOMHBIOTCpHBIX HpI/IJ'IO)KeHI/Iﬁ JUUISA OHpeIleﬂeHI/IS{ IIOJIOKCHUS

HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBepHOTO

MOJIyLIApUs U APKUE 3BE3/BI.

2. HaGmonenwust B Teneckorn JIyHbI, TTaHET, TYMAHHOCTEH 1 3BE3THBIX
CKOIIJICHUH.

OU3NYECKUI TTIPAKTUKYM (16 uacos)

Cnocobul uzmepenus puzuieckux 6eIUdUH ¢ UCNOIb308AHUEM AHATIO208bIX U
YUDPOBLIX UIMEPUMENLHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBLIX CUCHIEM.
Abconrommuvie u OMHOCUMENbHbLE NOCPEULHOCIU USMEPEHUT PU3UYECKUX
senuyur. OyeHka epanuy nocpeutHocmeil.

[Iposederue KOCBEHHBIX UsMEPEHULL, UCCAEO08AHULL 3A8UCUMOCMEN PUZUYECKUX
BENUYUH, NPOBEPKA NPEVTIONCEHHBIX cUnomes (8b100p U3z pabom, ONUCAHHLIX 8
MeMamuyeckux pazoenax « Yuenuueckuil sKkcnepumenm, 1aoopamopHoie
pabomol, NPaKmMuKym»).

OBOBIIAIOIIEE ITOBTOPEHME (4 ) OBOBIIAIOIIEE ITOBTOPEHUE (15 u)

Poinp pusukn 1 acTpOHOMHUM B 9KOHOMHYECKOI, TEXHOJIOTHUECKOH, O06o001IeHne 1 cucTeMaTH3aIus CoAepKaAHUS pas3esnoB Kypca «MexaHuKay,
COL[MAIBHOW U 9TUYECKOM C(bean ACATCIIbHOCTHU YCJIOBCKA,; POJIb U MECTO «MOJ‘IeKyJ'IHpHa}I (1)1/131/1Ka U TCPMOJUHAMUKA, <<9J'ICKTp0I[I/IHaMI/IKa»,
(GU3MKKM 1 ACTPOHOMUU B COBPEMEHHOI HayuHO! KapTHHE MUPA; POJIb «Konebanus u BoHbI, «OCHOBBI CHIEIHAIBHON TEOPUH OTHOCUTEIHLHOCTHY,
(usndeckoit Teopur B GOPMUPOBAHUH NIPEACTABICHUN O QU3MUECKOM «KBanToBas gusukay, « INEeMEHTbl ACTPOHOMHH U aCTPOPUIUKI.
KapTHUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B 00IIIEM Py Ponp  ¢u3ukuM ¥ acCTPOHOMUM B SKOHOMHUYECKOH,  TEXHOJOTHYECKOM,
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX IIPEICTABICHUN O TIPUPOJIE COIMANILHOM U ATUUYECKOH cepax AesITeNbHOCTH YeI0BEKa; POJb U MECTO

(I)I/ISI/IKI/I 1 aCTpOHOMUH B COBpCMCHHOf/'I Haquoﬁ KapTHUHC MUPA; 3HAYCHHUC
OHHC&TGHBHOﬁ, CI/ICTeMaTI/I3I/Ipy101_I_[eI71, OOBSICHUTEIIBHOM H HpOFHOCTH‘-ICCI(Oﬁ
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pupoe

byHKIMi PU3HUECKOi TeOpHH; POiIb (HU3NIECKON Teopuu B (GOpMUPOBAHUH
npecTaBiIeHU 0 GU3NIECKON KapTHHE MUPA, MECTO (PM3UUECKON KapTUHBI
MHUpa B 00ILIEM psY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHUN O

Peseps (3 u) Peseps (10 )

TemaTnueckoe niianupoBanme kypca 11 kiaace

Basosutii yposens (2 uaca)

Yenyonennwtii yposens (5 uacos)

Kom-Bo  [JuekTpoamnamuka(nponomxenne) 11/27
94acoB MaruautHoe noJse 6/14
1 B3anmopaenicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJTHUKOB ¢ TOKOM. MaruutHoe
nose. Bekrop MarHUTHOM MHAYKIMH. [[pHHIMI CyITepno3UINA MarHUTHBIX MOJIEH.
JIvHMY MarHUTHOW MHIYKIIVH.
1 MaruuTtHoe 1noJjie NpoBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OnbIT Dpcrena. KaptuHa muHUN MarHUTHOM WHTYKITUN TIOJIS
ITOCTOSTHHBIX MarHUTOB.
1 Onpeodenenue ycno8uti NPUMEeHUMOCMU MOOeIU 0OHOPOOHO20
MASHUMHO20 NOJIAL.
1 Onpeodenenue HanpasieHus UHOYKYUU MACHUMHO20 NOJIsL
NPOBOOHUKA C MOKOM
1 Maenumnoe none 6 eewjecmee. eppomaznemuku, napa- u -
ouamacHemuKu
1 Cuna Amnepa, e€ HanpaBJIeHUE U MOAYIIb.
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Cuna JlopeHua, e€ HanpaBiIeHUE U MOY/b. [IBHKEHUE 3apsyKEHHON YacTULIBI B
OJTHOPOJJHOM MarHUTHOM ToJie. PaboTa cuibl Jlopenna.

1 Iposedenue KoceenHblx uzmepenuti cuibl Amnepa, npogeoenue
uccnedosanus  3asucumocmeti  medxucoy — uzuueckumu
BEUYUHAMY U  ONBLIMOE NO NPOBEpKe  NPeONOHCEHHOU
eunomeswvl npu U3yYeHUuu Oeticmeusi NOCMOSIHHO20 MA2HUmMA Ha
PAMKY ¢ MOKOM

1 ObvsicHenue 0CHOBHBIX NPUHYUNOG OCUCMBUSL MEeXHUUEeCKUX
ycmpoticme

1 [ Ipumepwl pewenus 3a0au no meme «Cuna Amnepay

1 TexHuueckue ycTpoicTBa U TEXHOJOTUUYECKUE MPOIIECCHI: MPUMEHEHUE

MTOCTOSIHHBIX MarHUTOB, 3JICKTPOMArHUTOB, TECTEP-MYIBTHMETP, dJIEKTPOIBUTATEITH
SAxoOu, yCKOpUTENN AJIEMEHTaPHBIX YaCTHII.

1 JlaboparopHas padota Nel «HaOnronenue neicTBUsl MAarHUTHOTO TOJISE HA TOK»

1 [ Ipumepwl pewenus 3aoau no meme « Cuna Jlopenya»

1 Pewienue pacuémuuvix 3a0ay ¢ 16HO 3a0AHHOU U HEABHO
3a0aHHOU uzUYecKol MOOeIbIO C UCNOIb30BAHUEM OCHOBHBIX
3aK0H08 U (hopmyn no meme «Mazcnummuoe noney.

1 Peuienue kauecmeenHvlx 3a0ay, mpeoyrouux NpUMeHeHUs
3Hanuil no meme «Maenumnoe nozney.

DeKTpoMarHuTHasi mHayKuus 5/13

1 SIBneHue AIeKTpOMarHuTHOM MHAYKIMHU. [I0TOK BeKTOpa MarHUTHOM UHAYKIUH.
O1C unnyKuu.

1 3akoH snekTpoMaruuTHoi nHAyKIuu @apazes. BuxpeBoe snekTpuueckoe moie.
Toxu dyko.

1

I/IC unoykyuu 6 nposooHuKe, 08UNHCYUWEMCS NOCIYRAMENbHO
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8 0OHOPOOHOM MACHUMHOM NOJIE.

[Ipumepul pewienus 3a0ay no meme «3aKoH
91eKMPOMASHUMHOU UHOYKYUUY

Pewienue pacuémuuvix 3a0ay ¢ A6HO 3A0AHHOU U HESBHO
3A0aHHOU PU3UYECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U (hOPMYTL NO meMe « DNeKMPOMALHUMHAS UHOVKYUAY.

[IpaBuno Jlenna. MaagyktuBHOCTH. Karyiika MHAYKTUBHOCTH B LENH ITOCTOSIHHOTO
TOKA.

SABnenne camounaykuuu. J/1C caMOMHIYKINH.

Pewenue kauecmeeHHblx 3610611{, mpeéyiou;ux NPUMEHEHUA
3HaHUll no meme ((9Jl€KmpOMa2HumHaﬂ uHOym;uﬂ».

Aneopumm ucnonvsosanus npasuna Jlenya ona onpeoenenust
Hanpaeenuss Mmoka  KOHmype npu anaiuse 2papuieckux u
9KCNEPUMEHMANIbHBIX 3A0aY

Cbopra mooenu 31eKmpoMaAcHUMHO20 2eHepamopa

9Hepr1/151 MardiMTHOTI'O ITOJIA KaTYIIKHU C TOKOM. SHGKTPOME[I‘HI/ITHOC I1oJIC

JlabopaTopHas pabota Ne2
«3ydeHue sBICHHS HJICKTPOMArHUTHON WHIYKITHI

ObwvsicrHerue 0CHOBHbIX npurHyuUnoes Oeticmeus mexHuYecKux
yCWpOﬁCWlG U MmexHoJ0cuUYeCKUx npoyeccoes, maKux KakK.:
uHayKL]MOHHa}l nevo, COJZ@HOMO, sawuma on jeKmpuzayuu
mei npu 08UDICEHULU 6 MACHUMHOM noJe 3eMu.

Ob6o6warowe-nogmopumenvroe 3anusmue no meme
«DnekmpomacsHUMHas UHOYKYUA»

3auem no meme «3ﬂei<mp0Ma2HumHaﬂ Z/IHayKI/ﬂ/l}l




Kousiedanus u BostabI (60 u) Mexanuveckue koJiedanus 5-/10

1 Konebarenbnas cucrema. CBOOOJHBIE KOJIEOaHMUS.
1 I"apmonnueckue konebanus. Kunemarnueckoe u AUHaAMUYECKOE ONMCAHNUE.
DHEpPreTUYECKOe ONMUCAHNE (3aKOH COXPAHEHHS] MEXaHUUECKOW SHEPTUH).

1 Bb1600 ouHamuyecko2o onucanus 2apMoHUYecKux Koaebanuil
U3 UX IHEP2emu4ecKo20 U KUHEMAMU4ecKko20 ONUCAHUSL.

1 Buinyoicoennvle konebanus. Pezonanc. Pezonanchas kpusast.
Bausnue 3amyxanusi Ha 610 pe30HAHCHOU KPUBOU.
Aemokonebanus.

1 Peuienue pacuémuvix 3a0ay ¢ 16HO 3a0AHHOU U HEABHO
3a0aHHO u3UYecKol MOOeIbIO C UCNOIb30BAHUEM OCHOBHBLX
3aK0H08 U (hopmyn no meme «Mexanuueckue KOIeOAHULY.

1 Awmmuntyaa u daza konedanuil. CBs3b aMIUITMTY/IbI KOJIEOAHUM NCXOAHON BEIUYUHBI

C aMIUTUTYJJaMH KoJIeOaHHH €€ CKOPOCTH M YCKOPEHHUSI.
1 [lepuon u yactora kosiebanwmii. [Tepro Manbix cBOOOAHBIX KOeOaHUM
MaTeMaTH4ecKoro MasiTHHKa. [lepro 1 cBOOOIHBIX KOJIeOaHUI TPY>KUHHOTO
MasiTHUKA.
1 Peuwenue kauecmeeHHvlX 3a0a4, mpebdyowux npumMeHeHus

suanull no meme «Mexanuueckue Koneoanusy.
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1 ObvsicHenue 0CHOBHBIX NPUHYUNOG OEUCMBUSL MEeXHUYECKUX
yempoucmes, maxkux Kaxk: MempoHoM, 4achl, Kavenu,
MY3bIKAIbHBIE UHCMPYMEHMbl, CeucMocpag.
1 Jlabopamopnas paboma Ne3 « Onpeoenenue yckopeHus
€680000H020 NAOEHUsI NPU NOMOWU MAAMHUKA
DJIeKTPOMArHUTHbBIE KoJiebaHusi 7/15
1 Konebarenbusliit KoHTYp. CBOOOHBIC AIEKTPOMATrHUTHBIE KOJIEOaHUS B UACATEHOM
KOJIeOaTeIbHOM KOHTYpE.
1 ®opmyia TomcoHa.
1 Ce53b amnaumyowl 3aps0a KOHOEHCAamopa ¢ AMNIUmMy ool CUbl
moxa 6 KoebamenbHoM KOHmMype
1 Pewienue pacuémuvix 3a0au ¢ 16HO 3a0AHHOU U HEABHO
3a0aHHOl puzuyecKoll MOOeNbIO € UCNONIb308AHUEM OCHOBHBIX
3aKOHO08 U hOpMYT O meme « DNeKMpPOMASHUMHbIE
KOJIeOaHUus»
1 Peuienue kauecmeenHvlx 3a0ay, mpeoyrouux NpUMeHeHus
3HaHUL no meme « NeKMpPOMAZHUMHbLE KOJIeOaHUs»
1 3aKOH COXpaHEHUS SHEPTUU B UJICATBHOM K0JIeOaTeTbHOM KOHTYpE.
1 3aryxarolue 3J1eKTpOMarHiuTHhIE KoJiebaHnus. BeIHyKIeHHbIE 2JIEKTPOMAarHUTHBIE
KoJieOanus. IlepeMeHHBII TOK.
1 CpasHenue mexanuyeckux u 271eKmpoMasHUmMHbIX KOLeOaHul
1 ObvsicHenue 0CHOBHBIX NPUHYUNOS OeliCNEUsl MEeXHUYeCKUX
yempoucms, makux Kaxk: 371eKmpuyecKuli 360HOK, 2eHepamop
nepemMeHH020 MOKA, TUHUU JleKmponepeoay
1 Onpeoenenue yciosuti NPUMEHUMOCU MOOeNU UOedAbHO20

KonebamenbHo2o KOHmypa
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MoLHOCTb MepeMeHHOro Toka. AMNANTYAHOE U AeMCTBYoLee 3HaYeHNe CUbI
TOKa M HanpsAXXeHUA Npu pasnnyHon Gopme 3aBUCUMOCTN NEPEMEHHOTO TOKa OT
BpemeHn. CuHycOU1adbHbINA IEPEMEHHBIN TOK.

1 Wneanbuelii Tpanchopmarop. [IponsBoacTso, nepenaya u norpedieHne
ANEKTPUUECKOM dHEepruu. KylbTypa HCIIOJIB30BAHUS AIEKTPOIHEPTUHU B
ITIOBCEITHEBHOM KU3HU. TEXHUYECKUE YCTPOUCTBA U TEXHOJIOTHYECKUE IIPOLIECCHI:
AIIEKTPUYECKHH 3BOHOK, TeHEPATOp IEPEMEHHOT0 TOKA, TMHUU JIEKTpoIiepeaay
1 Pe3ucmop, Konoencamop u Kamywxa uHOYKmMueHoCmu 8 yenu
CUHYCOUOANLHO20 NepeMeHHo20 moka. Pezonanc moxos.
Pezonanc nanpsoicenuul.
1 /lemoncmpayus akmugHo20, eMKOCMHO20 U UHOYKIMUBHO2O
CONPOMUBTIeHUL
1 Pewenue kauecmeennvix 3a0ay, mpebyioujux npumMeHenus
3HAHUL NO MeMe « DNeKMPOMASHUMHbLE KONEOAHUAN.
Konmponvhas paboma
MexaHH4YecKHe U 3JIeKTPOMATrHUTHBIE BOJTHBI 5/10
1 MexaHn4yecKue BOJIHBI, YCIOBHS UX pacnpocTpaneHus. llonepeunslie U poobHbIE
BOJHBL. [lepuon, ckopoCcTh pacipocTpaHeHus U JUIMHA BOJIHBL. CBOCTBa
MEXaHUYECKUX BOJIH: OTpa)KeHHE, IPeIoMIIEHUE, UHTeppepeHLns U TUPpaKLus.
1 3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka. [llymoBoe
3arpsiI3HEHUE OKPYXKAIOLIEH Cpeabl.
1 H3yuenue pacnpocmpanenus 36YKO6bIX 60JIH 6 3AMKHYMOM

npocmpancmee.
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Pewenue 3a0au

1 ObvscHeHue 0CHOBHBIX NPUHYUNOE OClICMBUST MEXHUYECKUX
YCmpoucme u mexHoni02u4ecKux npoyeccos, Makux Kax:
MY3bIKATIbHBLE UHCIPYMEHMbL, pAoap, paOUOnPUEMHUK,
menegusop, aumenna, meneghon, CBU-neun, ynompaszsykosas
OuUazHoOCMuKa 8 mextuke u meouyuHe.
1 DNEKTPOMAarHUTHBIE BOJHBL Y CIIOBUS U3TYICHUS dJICKTPOMATHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPKCHHE, MPEIIOMIICHHE, TIOJISPH3aIHs,
uHTepdepeHIUs U Tu(PaKIus. B3aUMHAs OPUEHTAIIHSI BEKTOPOB B
AIEKTPOMAarHUTHOM BOJIHE.
1 [Ikana 31eKTPOMarHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U ObITY. TeXHUYECKHEe YCTPOMCTBA U TPAKTHYECKOE IIPUMEHEHUE:
MY3BIKQJIbHBIE HHCTPYMEHTBI, pajiap, paaHuoNpHEMHUK, TEICBH30D, AHTCHHA,
tenedon, CBU-nieup, ynbTpa3BykoBasi TUarHOCTHKA B TEXHUKE U MEIUIIUHE
[TpuHIUIIBI pagoCBA3U U TeneBuAeHUA. Paaronokamusi.
1 Peuwienue kauecmeenHvlx 3a0ay, mpeodyrouux NpUMeHeHuUs
sHanull no meme «Mexanuueckue u 21eKMpoOMASHUMHbLE
BOIHbLY
1 Peuienue kauecmeenHvlx 3a0ay, mpeodyrouux NpUMeHeHUs
sHauul no meme «Mexanuyueckue u 21eKMpoOMASHUMHbLE
6OJIHbLY
1 Yempoiicmeo u npunyun pabomel npocmetiuie2o
paouonpuemHura
OnTuka 10/25
1 [IpsmonuHeitHOE pacpocTpaHeHHe CBeTa B OAHOPOIHOM cpene. JIyd cBera.
ToueuHbIM UCTOUHUK CBETA.
1

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaKCHHUSA CBETA. HOCTpOCHI/Ie H306pa)1(eHHfI B

IIJIOCKOM 3€pKajic.
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Habntooenue onmuueckux sieHuil, npogedeHue KOC8eHHbIX
usMepenul, UCCIe008anUsL 3a8UCUMOCTell PU3ULeCKUX BeTUYUH
U ONBIMOB NO NPOBEPKE NPEOIONCEHHOL 2Unome3vl Npu
u3yueHulU s8JIeHU NPEIOMICHUS C8eMa HA 2panuye pasoena
08YX cpeo, npelomieHus ceema 6 cooupaiouel u
pacceusarowel IUH3AaX, B0JTHOBbIX CBOUCME C8eMmd.

1 [locmpoenue u pacuém uzoopadicenuil, co30a8aembix NJIOCKUM
3epKanom
1 Cohepuueckue seprana
1 [Ipenomnenue cBeTa. 3aKOHbBI MPETOMIICHHS cBeTa. AGCOJIIOTHBIN MOKa3aTesb
MIPETIOMIICHUSI.
1 Hucnepcus ceeta. CnoxkHbIi coctaB Oenoro ceera. L[Ber.
[TonHoe BHyTpeHHEe oTpaxeHnue. [IpenenbHbIi yroj nojaHoro BHyTPEHHEr o
OTPaKEHHS.
1 Jlabopamopnas paboma Ned « Uzmepenue nokazamens
NpeomMIeHUs CMeKIa»
1 OmmnocumenvHulii nokazamens npenomaenus. [locmosancmeo
Yyacmomul ceema U COOMHouleHue ONIUH 80IH NPU Nepexooe
MOHOXPOMAMUYECK020 ceema uepes epanuyy pazoena 08yx
ONMUYECKUX Ccpeo.
1 Xoo0 nyueii 6 npusme.
1 CoOuparolye 1 paccenBarolye JMH3bl. ToHKast TMH3a. DOKYyCHOE PACCTOSIHUE U
ONTUYECKasl CHJIa TOHKOM JIMH3BI.
1 dopmyna TOHKOM JIMH3bI. YBeIUYEeHHE, JaBaeMOe JTMH301
1 Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckou cuivl
u ¢hoxycnoeo paccmosanus cobuparowel 1UH3blLy
1

3asucumocms oKycHo2o paccmoanus MoHKol cghepuieckou

VIUH3bL O eé ceomempuu U OMmHOCUMelbHOc0 noKkasameiisi
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npejlomieHusl.

1 Xo0 nyua, npowedue2o 1uH3y N0O NPOU3BOILHBIM V2IIOM K €€
enagHoll onmuyeckotl ocu. Ilocmpoenue uzoopasxicenutl moyxku
U ompe3sKa npAMOU 8 COOUPAIOWUX U PACCEUBAIOWUX TUHZAX U
ux cucmemax.
1 OnTuaeckue mpubopel. Pasperaromniast ciocoOHOCTh. [1a3 kak onTudeckast
cUcTeMa.
[Ipenensl npUMEHUMOCTH F€OMETPUUECKON ONITUKU.
1 TexHuueckue ycTpoHCTBa M TEXHOJOTUYECKUX IIPOLIECCHI: OUKH, JTyIa, [IEPUCKOII,
(dboToanmapar, MUKPOCKOII, TPOESKIITMOHHBIN armapaT, IpOCBETIECHNUE OTITHKH,
BOJIOKOHHAS OTITHKA, AU(PPAKITMOHHAS PEIIETKA .
1 [Ipoceemnenue onmuxu
1 [locmpoenue u pacuém uzobpasxcenut, co30a8aemvix NIOCKUM
3epKaANOM, MOHKOU JTUHZOU.
1 Pewenue kauecmeennvix 3a0a4, mpebyowux npumMeHeHus
sHanuil no meme « Onmuxay
1 BonnoBas ontuka. UnTepdepentius ceera. KorepeHTHbIC HCTOYHUKH. Y CITIOBUS
HaOJI0ICHUS] MAKCUMYMOB U MUHHUMYMOB B UHTEP(QEPEHIIMOHHON KapTUHE OT ABYX
KOT€PEeHTHBIX UICTOYHHUKOB. [Ipumeps! kitaccuuecknx HHTep(HEepeHIIMOHHBIX CXEM.
1 Hudpakuus ceeta. Judpaknuonnas pemérka. Y cioBre HaOIIOICHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaJIEHUU MOHOXPOMATHYECKOTO CBeTa Ha TU(DPAKIIHNOHHYIO
pewérky. [lonspusanus ceera
1 Jlabopamopnas paboma Ne6 «HzmepeHnue onunbl c6emogot
BOJIHBLY
1 ObwvscHenue ocobeHHocmell NPOMeKaHUs ONMUYECKUX
s61eHull: unmepgepenyuuy, ouppaxyuu, OUCnepcuu, NOIHO20
BHYMPEHHE20 OMPAANCEHUS.
1 Pewenue pacuémuulix 3a0ay ¢ A6HO 3a0AHHOU U HESAGHO

3a0aHHO d)uS’ulleCKOﬁ MOOENbIO € UCNOTIb308AHUEM OCHOBHBIX
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3aK0HO08 U (hopmyn no meme « Onmuxay

Koumponvnas paboma

OCHOBBI CIENHATBLHON TEOPUH OTHOCUTETbHOCTH 4/5

1 ['paHnLIBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHUKHU. [locTynaTsl criennanbHON
TEOPUU OTHOCUTEIBHOCTH.
1 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHHU U COKpaIlleHUe
JUIAHBI.
1 IIpocmpancmeenno-epemennou unmepsan. Ilpeobpazoearnus
Jlopenya. Ycnosue npuuunnocmu.
1 [ Ipakxmuxym
1 [ Ipakmuxym
1 DHEPrus ¥ UMITYJIbC PEIATUBUCTCKOM YacTUIIbl. CBSI3b MacChl C SHEPTUEH U
UMITYJIbCOM PEISTUBUCTCKON YacCTUIIbI. DHEPIHsl TOKOS
1 Texuuueckue ycTpoHCTBA U TEXHOJIOTMUECKUE TIPOIIECCHI: CITYTHUKOBBIE
MPUEMHHKY, YCKOPUTEIH 3apsKEHHBIX YaCTHUI]
1 [TpakTuxym
1 [TpakTuKym
1 JlaGopaTopnas pabota
1 KsanToBas ¢pusuka 15/25
KopnyckyasipHo- BoJIHOBOI xyaJu3m 6/15
1 PaBHOBecHOE TeIuIoBOE M3IIydeHHE (M3TydeHHe aOCOIIOTHO YEPHOTO Tela).

T'unmoreza M. Ilmanka o kBaHTax.
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(I)OTOBJ'ICMCHT, (I)OTOIL&TLII/IK, TYHHeHLHLIﬁ MUKPOCKOII, COJIHCUHAA 6aTape;1,
CBETOAMNO

1 @OTOHBL. DHEPTHsI U UMITYJIbC (POTOHA.

1 3akon cmewenusi Buna.

1 ObvsicHenue 0CHOBHBIX NPUHYUNOG OCUCMBUSL MEeXHUYECKUX
ycmpoticms, makux Kak: cnekmpomemp, ¢oomosniemenm,
Gomooamuux, myHHelbHbIIL MUKDPOCKON, COJIHeYHas bamapes,
€6emoouoo.

1 Pewienue pacuémuvix 3a0ay ¢ A6HO 3a0AHHOU U HESBHO
3a0aHHOl u3UYecKol MOOENbIO C UCNOIb308AHUEM OCHOBHBIX
3aK0H08 U (hopmyn no meme «Keanmogule s6nenusy.

1 dotorpdext. Onbitel A. I'. CrosneroBa. 3akoHbl poTodddekTa.

1 VYpasuenue DitHmreitHa st potorddexra. «Kpacnas rpanunia» pororddekra.

1 Onpedenenue yciosutl NPUMEHUMOCMU KBAHMOBOU MOOeU
ceema.

1 AHanuz KeaHmMoBvlx NPOYeccos ¢ UCNONIb308aHUEM YPAGHEHUS
Duinwmetina ons hpomosppexma, npuHyUNa cOOMHOUEHUL
Heonpedenénnocmu I etizenbepea.

1 Peuienue kauecmeenHvlx 3a0ay, mpeoyrouux NpUMeHeHus
3HaHutl no meme «Keanmosvie senenusy.

1 JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHUE CBETa Ha a0COJIIOTHO MOTJIOMIAOIIYIO U

abCoIOTHO OoTpaxaromlyro nosepxHocts). OneiThl 1. H. JleGenena.
1 Texnuyeckue yCTpONUCTBA M TEXHOJIOTHUECKHUE MPOIECCHI: CIIEKTPOMETP,
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Boanosuvie ceoticmea yvacmuy. Boauwi e bpouna. [{nuna onnsi
Oe Bpotins u pazmepvi 061acmu TOKATUZAYUU OBUNCYUYEUCS
yacmuywsl. Kopnyckyisipno-601H080U 0YaiusM.

1 J{ugppaxyus 21eKmpoHO8 HA KPUCMATLAX.
Cneyughuxa uzmepenuii 6 mukpomupe. CoomnouteHus
Heonpedenénnocmeli I etizenbepea
1 Pewenue kauecmeennvlx 3a0a4, mpebylowux npuUMeHeHus
3Hanull no meme «Keanmosvie senenusny.
Koumponwvnas paboma
®u3uka aroma 4/5
1 OMBITHI 110 KCCIIEIOBAHUIO CTpoeHUs aToMa. [ImanetapHas Moiens atoma
Pezepdopna.
1 [Toctynatel bopa. M3nydenue u nornomienre GOTOHOB MpH MEPEXOE aToma ¢
OJTHOTO YPOBHSI SHEPTHUU HA JPYTOM.
1 AHanuz KeaHmMo8vlX NPOYeCcco8 Ha OCHOBE NEPBO20 U BMOPO2O
nocmynamos bopa
1
[ Ipakxmuxym
1
[ Ipakmukym
1 Bunpsl ciektpoB. CriekTp ypoBHEM 3HEpruu aroMa Bo1opoia. CHOHTaHHOE U
BBIHYX/ICHHOE U3Jy4eHHE CBETA.
1 Texnuueckue yCTpONUCTBA M TEXHOJIOTHUECKHE MPOIIECCHI: CIIEKTPAIbHBINA aHAN3
(ciekTpockom), Ja3ep, KBAHTOBBI KOMIIBIOTEP
1 [TpakTuKym
1 [TpakTuKym
1 JlaGopaTopHast paboTa
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dusuka aTOMHOI0 A/Ipa U 3JIEMCHTAPHBIX YaCTHUIX 5/5

B3auMoJIeicTBUsA. bapronsl, Me30HbI U JienToHEI. [Ipencrasinenne o CtannapTHON
Mozenu. KBapk-rmtooHHast Moaens aapoHoB. dusuka 3a npenenamMu CTaHIapTHON
Mozenu. TémHas Matepust U TéEMHast SHeprust. EMMHCTBO pU3n4eckoil KapTHHBI
MHpa.

1 Hyxnonnas mozens siipa ['eitzenOepra-NBanenko. 3apsy siapa. MaccoBoe uucio
sanpa. M3oTomnsl.
1 PagnoaktuBHOCTE. Anb(a-pacnaj. DNeKTPOHHBIA U O3UTPOHHBIN OeTa-pacnaf. I’
aMMa-u3JIy4eHHUE.
1 [ Ipakxmuxym
1 [ Ipakxmuxym
1 Pewenue 3a0au
1 DHeprus cBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl sinipa. SAnepHbie
peakuuu. JleneHue u CUHTE3 siiep
1 SAnepusie peaktopsl. [IpoOaembl yrpaBisieMOro TeEpMOsSIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCTIEKThI Pa3BUTHSI JIEPHOM SHEPTETUKU.
1 [ Ipakmukxym
1 [ Ipakmuxym
1 Pewenue 3a0au
1 MeTo1bl perucTpaiyy U UCCIEAOBaHMs SJIeMEHTapHbIX YyacThll. OyHIaMeHTalbHbIC
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TexHuyecKkue yCTpOMCTBA U TEXHOJOTUYECKHUE POLIECCHI: T03UMETP, Kamepa
Bunbcona, siiepHbIii peakTop, TEPMOSIIEPHBIN peakTop, aToMHast 60M0a, MarHUTHO -
pe30oHaHCHast TOMOTpadus

1 [Ipakmukym

1 [ Ipakxmuxym

1 Pewienue 3a0ay
Koumponvnas paboma

DJ1eMeHTbI ACTPOHOMUU U acTpodu3uku 7/12
1 MeTobl aCTPOHOMUYECKUX HccienoBanmii. CoBpeMeHHBIE ONTHIECKUE TEIECKOIBI,
PaMOTENECKOIIbI, BHEATMOC(HEPHAS aCTPOHOMHSI.

1 Bun 3Bé3qHoro He6a. Co3Be3ausi, sipKue 3BE3MBI, INIAHETHI, UX BUAUMOE JIBIKCHUC.

1 Omanvl pazsumus acmporomuu. Ilpukiaonoe u
MUpoBO33penuecKkoe 3Havenue acmporomuu. lpumenumocmso
3aKOH08 PuU3UKU 0151 00BACHEHUSL NPUPOOLL KOCMUYECKUX
00beKmos.

1 Ocnognvie cozse3ous Ceseproco noayuiapus u apKue 36e30bl

1 Ponb acmponomuu 6 cospemenHol Kapmune Mupa, 8
NPAKMUYECKol 0esimelbHOCMU YellogeKa U OdlbHeluulem
HAYYHO-MEeXHUYeCKOM Pa36Umul.

1 ConnHeuyHas cucrema.

Connue. Conneunast akTUBHOCTb. McTounuk sueprun ConHua U 3BE3 L.
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3BE3/IBI, KX OCHOBHBIE XapaKTEPUCTUKH. J[uarpaMma «CIeKTpaIbHbIN KJIacC - CBETUMOCTEY.
3BE3/IBI TIABHOM MOCIEIOBATENBHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTBY IS 3BE3]
IJ1aBHOM IOCJIENOBATENBHOCTH. BHyTpEeHHEE CTpOEHUE 3BE3 .

1 [Ipakmukym
1 [Ipakmukym
1 ObobwWenue u cucmemamuzayusi COOEPHCaHUs pasoeios Kypca
«Mexanukay,
1 CoBpeMeHHBIE TTPEACTABICHUS O TIPOUCXOKICHUH U SBONIOIIH CONHITA U 3BE3. DTaIbI
YKU3HU 3BE3NL.
1 Muneunsrit [1yTs - Hama ["anaktuka. [lomoxxenne u aemxenne Comnara B ["anaktuke. Twrbt
rajakTuk. PagporanakTiky u kBazapsl. UEpHBIE ABIPHI B sIpax rajakTHK.
1 Obobwenue u cucmemamuzayusi COOePAHCaAHUs pazoenos Kypca
«Mexanuxay,
1 Obobwenue u cucmemamu3ayusi COOePHCaAHUsl pazoenos Kypca
«Mexanuxay,
1 Obobwenue u cucmemamu3ayusi COOePAHCAHUsL pazoeios Kypca
«Monexynapuas guzuka u mepmoOUHAMUKAY,
1 Bcenennas. Pacummpenne Beenennoit. 3akon Xa66isa. Paz6eranne ranaktuk. Teopus
Bosnbioro B3pbiBa. PenmiKkTOBOE H3ITyUYCHHE.
1 Macmra6nas crpykrypa Beenennoil. Meraranakruka.
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Hepeménnpie npobieMbl acTpOHOMHUH

1 Obobwenue u cucmemamuzayust COOEPAHCAHUsL PA30en08
Kypca «Monekynsapras gpuzuxa u mepmoOUHAMUKAY,

1 Ob0b6wenue u cucmemamuzayusi COOEPHCaHUsl pazoeos
Kypca «Monekynapuas guzuka u mepmooOuHaMuKa»,

1 IIpumenenue ocHogononazarOWux acmMpoOHOMUYECKUX
NOHAMUL, 3aKOHO8 U Meopuli 018 AHAIU3A U 0ObACHEHUS
Quzuueckux npoyeccos, NPOUCXO0AWUX 8 36E30AX, 8 36E30HbIX
CUCTNeMax, 8 MeNC2aniaKmuiecKoll cpeoe, O8UNCEeHUs HeDEeCHbIX
mei, 38010ulUlU 36€30 U Bcenennoi

1 O06o001IeHre B crUCTeMaTU3aMsl CoAep KaHus paszena Kypea « MexaHuKa

1 O6o001enre 1 cuCTEMaTU3aUs COAEPIKaHUA pas3zena Kypca «MonekyssipHas Gusnuka u

TEPMOIMHAMUKA)

1 ObobwWenue u cucmemamuzayusi COOePAHCAHUsL paz0eos
Kypca « NeKmpoouHamuKay

1 Obobwenue u cucmemamuzayusi COOePAHCAHUsL paz0enos
Kypca « NeKmpoouHamuray

1 Obobwenue u cucmemamuzayusi COOePAHCAHUsL paz0eos
Kypca « 1eKmpoouHamuray

1 Peseps. UToroBas koHTpoJibHas padoTa.

1 Peseps
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OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HMHTEPHET

® bubGmumoreka IIOK https://lesson.edu.ru/03/10

e POIII https://resh.edu.ru/subject/28/10/

® bubmuoreka — Bcé mo mpeamery «Ddusnka». — Pexum
nocryma:http://www.proshkolu.ru

® BujeoomnsiThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

® EnuHas xoyuiekius nudpoBeIx 00pa3oBaTeIbHBIX pecypcoB. — Pexum moctyna:
http://school- collection.edu.ru

® lHrepecHbie MaTepUabl K ypokaM (DU3UKH IO TEMaM; TECThI 110 TeMaM; HaTJISIHbIC
mocoous K ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

® [ludpossie oOpa3zoBaTenbHbIC pecypchl. — Pexxum mpoctyma: hitp://www.openclass.ru

®  DJIeKTPOHHbBIC yYeOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru

® Tasera «1 ceHTsiOpsi» MaTepuaisl o ¢usuke. http://archive.1september.ru/fiz

® Anmmanuu ¢pusnyeckux oobektos. hitp://physics.nad.ru/

® Kusas dusuka: odyuaromias nporpamma. hitp://www.int-edu.ru/soft/fiz.html

®  dusuka.ru. http://www.fizika.ru/

TOUKA \’POCYA O0OopynoBaHue IEHTPA eCTECTBEHHOHAYYHO# W TEXHOJIOTHYEeCKOIi

HanpasJjieHHocTeld «Touka Poctay:

® BecmpoBoaHoii MyabTuaaTauk Releon Air « ®usnka-5».

® becnpoBOAHOW MyJBTUIATYMK BBIIOJHEH B BHAE IUIATGOPMBI € MHOTOKaHAIBHBIM
W3MEpUTENEM, KOTOPBIH OMHOBPEMEHHO TMOTYYaeT CHTHANBI C PAa3IMYHBIX BCTPOCHHBIX NTATYHKOB,
Pa3MEIIEHHBIX B €IMHOM KOPIyCe YCTPOUCTBA.

® becnpoBogHbIE MYJNBTHIATYMKA TOJKIIOYAIOTCS K TUIAHINETY WM KOMITBIOTEpY Hampsmyro. [lpu
9TOM Heo0XoAuMa Momaepxka padorsl mo mporokony Bluetooth low energy (BLE) 4.1, 0e3
JIOTIOJTHUTENBHBIX PETHCTPATOPOB IAHHBIX C TIOMOIIBIO BXOJISIICH B KOMIUIEKT (DIISTITKY .

67

T

TexHHYeECKHE XaPAKTEPUCTUKU MYJIbTUAATYMKA®

pazpsaHocTh BetpoeHHOH ALIT — 12 6ut

MakcuManbHas dactota orudposku curaana — 100 k[
untepdeiic nomkmouenus — Bluetooth low energy (BLE) 4.1
BCTPOSHHAS TaMATh 00pEMoM 2 Kobaiit

HOMUHANFHOE HarmpspkeHue Oatapen — 3,7 B

€MKOCTh BCTpoeHHOH Oatapen — 0,7 A - 4

KOJIMYCCTBO BCTPOCHHBIX MTATYUKOB — 6 mrT.


https://lesson.edu.ru/03/10
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http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
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