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1. HOACHUTEJBbHAA 3AIIUCKA

[Ipennaraemast paboyas nporpamma o ¢pusuke it cpeaHei (moaHoit) o61eodpa3oBaTeabHON MIKOJIbI PeaTU3yeTcs MPU UCIOIb30BaHUH Y4eOHHUKOB
«®Pusuka» g 10 u 11 xnaccos cepun «Knaccnueckuit kype» aBropos I'. S. Mskuiesa, b. b. Byxosnesa, H. H. Corckoro, B. M. Yapyruna.

[Tporpamma cocraBieHa Ha OCHOBE:

— TpeOoBaHUH K pe3ysbTaTaM OCBOSHUS OCHOBHOW 00pa30BaTeNbHOM MporpaMmMel cpearero oomiero oopazosanus (OOIT COO), mpencTaBieHHBIX
B @eepanbHOM rocyaapcTBeHHOM obopazoBarenbHoM ctanaapte (PI'OC) cpeanero obiiero oopazoBaHus;

— IpumepHOt OCHOBHOIN 00pa30BaTENHLHON MPOTPAMMEI CPEAHETO 001IIero oOpa3oBaHusl.

B Helt Taxke yuTeHbl OCHOBHBIC UJCH U MOJIOKEHHUS MPOrpaMMbl (POPMHUPOBAHUS U PA3BUTHS YHUBEPCAIBHBIX YUEOHBIX NEHCTBUHN AJISL CPETHETO
(moHOT0) 00I1IeT0 00pa30BaHus U COOJIIOICHA TPEEMCTBEHHOCTH ¢ [IprMepHoii mporpaMMoi o (hU3HKe /7t OCHOBHOTO O0IIEro 00pa3oBaHMsI.

B paboueii mporpamme Juis crapiieil KOkl MPEIyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUOB ACSITENBHOCTH, MPEACTABICHHBIX B MPOTrpaMMe
OCHOBHOT0 00111eT0 00pa30BaHMUsl.

Oco0eHHOCTH TPOTPAMMBI COCTOST B CIICIYIOIIEM:

— OCHOBHOE COJIEpXaHue Kypca OpHeHTHUPOBaHO Ha ocBoeHue [Ipumepnoit nmporpammel COO n @yHaaMeHTaIbHOTO sA/Ipa CoAepKaHUsI PU3NIECKOTO0
o0Opa3zoBaHUs;

— OCHOBHOE COJIep)KaHHEe Kypca MPeACTaBICHO It 0a30BOTO U yrIIyOJIEHHOTO YPOBHEH H3ydeHUsT (PU3UKH;

— 00BEM U TyOMHA M3yYeHUs y4eOHOro MaTepuasa OINpPEAeNsSIOTCS OCHOBHBIM COJEp)KaHUEM Kypca U TpeOOBaHHUSAMH K pe3yiIbTaTaM OCBOCHHUS
OCHOBHOU 00pa30BaTeIbHON IPOrPaMMBI U TIOJTYYAIOT JATBHEHIITYI0 KOHKPETH3AIUIO B TPUMEPHOM TEMATHYECKOM TUIAHUPOBAHHH;

— OCHOBHOE€ CO/IepKaHHEe Kypca M MPUMEPHOE TEMATHUECKOE MJIaHUPOBAHUE OMPENEISIOT COACPKAHUE U BUJIbI JESTEIbHOCTH, KOTOPBIE TOJIKHBI
OBITH OCBOEHBI O0YJAIOIIUMHUCS TP N3y4eHUH (HU3UKH HA 0A30BOM M YTIyOJIEHHOM YpPOBHSX;

— B HEH COJEP>KUTCS MPUMEPHBIH MepeueHb Tab0PaTOPHBIX U MPAKTUYECKUX paboT, HEe BCE U3 KOTOPBIX 00S3aTeNbHBI JJI BBINOJIHEHUS;, YIUTENb
MOXET BBIOpATh U3 HUX TE, JIJIS1 TPOBEACHHS KOTOPHIX €CTh COOTBETCTBYIOIIUE YCIOBHUS B IIKOJIE.

OcBoeHue mporpaMMsl Mo Gpu3KNKe 0OecreyuBaeT OBIaICHHEe OCHOBaMHU yUeOHO-UCCIIE0BATEIbCKOM 1eATeTbHOCTH, HAYYHBIMH METOIaMU PEIICHUS
Pa3IUYHBIX TEOPETUUECKHUX U MPAKTUUYECKUX 3a]1a4.

Metononoruueckoit ocHoBoit DI'OC COO sBnsieTcss CHUCTEMHO-IEATEIBHOCTHBIM 10AX0A. OCHOBHBIE BHUIBI Y4e€OHOW JESITENHbHOCTH,
MPEACTaBICHHBIC B TEMAaTUYECKOM IIJIAHUPOBAHUH JIAaHHON paboyveil MporpaMMBl, MO3BOJIIOT CTPOUTH MPOIecC OOYUYEeHHs Ha OCHOBE JJAHHOTO MOX0/1a.
B pesynprate kommneTeHIMH, COPMUPOBAHHBIE B IIKOJE NMPHU U3Y4YeHUU (PU3UKHU, MOTYT BIOCJIEACTBUU HCIONB30BATHCSA YYAIIUMHUCA B JIOOBIX
KU3HEHHBIX CUTYaIIHIX.

PaGouas mporpamma BKIIIOYAET CIAEAYIONINE Pa3ebl:

1. TlosicHuTeNbHAS 3aMUCKa, B KOTOPOW KOHKPETHU3UPYIOTCS OOIIME NN CPEeIHEro o0pa3oBaHUsA ¢ yu€ToMm crheruduku GU3NKH KaK ydeOHOTro
npeamera.

2. OOmias xapakTepucTHKa y4eOHOro npeamera.

3. Mecro kypca ¢pu3uku B yaeOHOM IIJIaHE.

4. Pe3ynbpTaThl OCBOCHUS Kypca (DU3UKH — JIMYHOCTHBIC, METANPEMETHBIC U MIPEIMETHEIE.

5. Conepxanue Kypca GU3HKH.



6. IlpumepHOE TeMaTHYECKOE IIIAHUPOBAHUE C ONPEIEICHNEM OCHOBHBIX BHIOB YU€OHOH EATEIIFHOCTH YUAIIMXCS PH U3YYEHUH Kypca (PU3UKH.
7. Ilnanupyemsble pe3yabTaThl U3y4eHUs Kypca (GU3NKH.

2. OBHIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA

dusmka, Kak Hayka 0 HanOosee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KA4eCTBE Y4eOHOIO MpeAMETa B IIKOJIC, BHOCHT CYIIECTBEHHBIA BKJIAJ B
cucteMy 3HaHHH 00 okpykaromem mupe. LIKOoNbHBIH Kypc QHU3HKH — CHCTEMOOOPA3yIONMHA Ul €CTECTBCHHO-HAYYHBIX yYEOHBIX INPEIMETOB,
MOCKOJIbKY (DPM3MUECKHE 3aKOHBI JIEXKAT B OCHOBE COACPKaHUS XUMHH, OMOIOTHH, (PU3NUECKOI reorpaguu 1 aCTPOHOMUH.

I/I3yq€HI/IC (1)I/ISI/IKI/I SABJIICTCA HGO6XO[[I/IMBIM HE TOJIBKO IJIA OBJIaJACHUS OCHOBaMHU OIIHOI\/JI N3 CCTCCTBCHHBIX HAYK, ﬂBH?[IOHICI\/JICSI KOMITOHEHTOMH 06IlI€FO
o0pa3oBaHus. 3HaHKE (PU3HUKU B €€ HCTOPHUUECKOM Pa3BUTHH IIOMOIaeT YeJIOBEKY OHATH Ipoliece ((OPMUPOBAHMS IPYTUX COCTABIISAIOLUIMX COBPEMEHHOMN
KynbTyphl. ['yMaHuTapHo€ 3HaueHHE (PU3MKH KaK 00sS3aTeNbHOW YacTh 0OIIero o0pa3oBaHUs COCTOMT B TOM, YTO OHA CIOCOOCTBYET CTaHOBIICHHIO
MHPOITIOHUMAaHUS M Pa3BUTUIO HAYYHOTO CIOCO0a MBIIICHHUS, IO3BOJISIONIETO 00BEKTUBHO OLIEHUBATH CBEJCHNUS 00 OKpysKatomem Mupe. Kpome toro,
OBJIAJICHUEC OCHOBHBIMU (1)I/I3I/I‘-IGCKI/IMI/I 3HaHMUSIMHU Ha 0a30BOM YPOBHE HGO6XOI[I/IMO IMPAKTUYCCKH KaXXJIO0MY YCJIIOBCKY B COBpeMeHHOfI KHU3HU.

Jns perienns 3aaa4 GopMUPOBaHUS OCHOB HAYYHOTO MUPOBO33PEHHS, PA3BUTHS HHTEIUICKTYAbHBIX CIIOCOOHOCTEH M MO3HABATEIBHBIX HHTEPECOB
IOKOJIbHUKOB B ITPOLICCCE U3YUCHU (bH3I/IKI/I OCHOBHOC BHUMAHHE CICAYCT YACIIATh HE CTOJILKO NEPCAavC CyYMMBI T'OTOBBIX 3HaHPIﬁ, CKOJIBKO 3HAKOMCTBY
C METOJaMH Hay4HOTO TO3HAHUS OKPYKAIOIIEro MHUpa, MOCTAHOBKE MpoOeM, TPEOYIOIMX OT y4YalluXCs CaMOCTOSTEIbHOH AEATENBHOCTU IO HX
pa3pemeHHIO.

e uzyuenust Gpu3uku B cpeiHelt (IIOTHOMN) IIKOJIe:

— QopmupoBaHue y 00yJaromuXcsl yBEPEHHOCTH B IIGHHOCTH 00pa30BaHuUs, 3HAYMMOCTH (PU3MUECKUX 3HAHUH IS KaXKIO0TO YeJIOBEKa HE3aBHCHMO
OT ero nMpohecCUuOHATBHON IeITebHOCTH;

— OBJIaJICHHE OCHOBOMONATAIOIMINMHU (PU3MUECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHSIMH; paclIupeHrne 00bEéMa UCTIOIb3YeMbIX (PU3NIECKUX
MOHATUI, TEPMUHOJIOTHH U CUMBOJIUKY;

— npuoOpeTeHne 3HaHUi 0 QyHIaMEHTAIBHBIX (U3NYECKUX 3aKOHAX, JIEKAIINX B OCHOBE COBPEMEHHOHN (pU3MUeCKOi KapTUHBI MUpa, O Haubojee
BA)KHBIX OTKPBHITHSIX B 00J1aCTH (PU3HUKH, OKA3aBIIUX ONPEICIISIONIEE BIUSHIE Ha PA3BUTHE TEXHUKH U TEXHOJIOTHUN; TOHUMaHuEe (U3MUECKON CYIIIHOCTH
SIBJICHWM, HaOIIoaeMbIX BO BeelreHHOi;

— OBJIAJICHUE OCHOBHBIMH METOJaMHU HAYYHOTO TTO3HAHUSI TPUPO/IBI, UCTIOJIb3yeMbIMH B U3HKe (HaOII0IeHNE, ONTMCaHNe, U3MEPEHUE, BBIJBUKEHNE
TUIOTE3, MPOBEIEHHUE OKCIIEPHUMEHTAa); OBJaJeHHE YMEHHsIMH 00pabaTbiBaTh IaHHBIE SKCIEPUMEHTa, OOBICHATH TOJTYYCHHBIE pPE3yIbTaThl,
YCTaHABIIMBATh 3aBUCUMOCTU MEXKTY (PU3NUECKUMH BETUYMHAMH B HA0JIFO1a€MOM SIBJICHHH, JI€JIaTh BHIBOJIBI,

— oTpaboTKa yMEHHUS pemaTh (GU3NUECKUe 3aJa4i Pa3HbIX YPOBHEW CI0XKHOCTH;

— TpuoOpeTeHne: OIbITa Pa3HOOOpa3HOW MESITEIbHOCTH, ONBITA TIO3HAHUS M CAMOIIO3HAHUS;, YMEHHUM CTaBUTh 3aJadd, periaTh MpoOJeMBbl,
MPUHUMATh pEIIEHUsl, HUCKaTh, AHAIM3HPOBaTh U 0OpabaThiBaTh HMH(OPMALNIO; KITIOYEBBIX HABBIKOB (KIFOUEBBIX KOMMETCHIIHIA), HMEIOIINUX
YHUBEpCAIbHOE 3HAUYEHHE: KOMMYHUKAIIMH, COTPYIHHYECTBA, N3MEepEeHU, YPPEKTUBHOTO W 0€30MaCHOT0 MCIOJIb30BAHUS PA3IMYHBIX TEXHUUYECKHX



YCTPOWCTB;

— OCBOEHHE CIIOCOOOB HCHOJIB30BaHUA (U3NYECKUX 3HAHUW [UIS PEIICHUs MPAKTUYECKUX 3ajad, OOBSICHEHUs SBICHHUM OKpYyKarollen
NEHCTBUTENLHOCTH, 00ECTICUCHUsT OE30MACHOCTH KU3HU U OXPaHbl IPUPO/IBI;

— pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce MpUoOpeTeHUs 3HaHUH C HUCIIOIb30BaHHEM
Pa3IMYHBIX HICTOYHUKOB MH(GOPMAIIUU U COBPEMEHHBIX MH(GOPMAITMOHHBIX TEXHOJIOTHH; YMEHUH (hOpMyIUpOBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3U-
LU0 M0 OTHOILIEHUIO K GU3NYECKO HHpOpMaluy, TOTy4yaeMOl U3 pa3HbIX UCTOYHUKOB;

— BOCIHUTAHUE YBAKUTEIHHOT'O OTHOMICHHSI K YIEHBIM M UX OTKPBITHSIM, YyBCTBA TOPJAOCTH 32 POCCHICKYIO (PU3UYECKYIO HAYKY.

Oco0eHHOCTS 11eienoiaranus 1Jist 6a30BOro ypoBHsI COCTOUT B TOM, UTO 00y4e€HHE OPUEHTUPOBAHO B OCHOBHOM Ha (hopMHUpOBaHHE Y 00YHArOIIUXCS
o0IIeH KyIbTYphl U HAYYHOTO MUPOBO33PEHHUS, HA HCIIOIH30BAHKE MMOJIYICHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM KU3HHU.

OcoOeHHOCTD 1ieNenoNaranus AJsl yeayonénnozo ypoena COCTOUT B TOM, YTOOBI HANPABUTh aKTUBHOCTH CTApUICKIACCHUKOB Ha MOATOTOBKY K
Oymymie mpodecCHOHaTbHONW JEATSIBHOCTH, Ha (JOPMHPOBAHWE YMEHUN W HABBIKOB, HEOOXOAMMBIX JJISi TPOAOKCHUS OOpa30BaHUS B BBICIIHX
y4eOHBIX 3aBEJCHHUSIX COOTBETCTBYIONIETO MPOQUIsL, a TakKe Ha OCBOEHHE O00bEMa 3HAHUM, JTOCTATOYHOTO Ui MPOJOJKEHHs O0pa3oBaHUSA U
caMmo00pa3oBaHuUs.

Cogepxanue Kypca (PM3HKH B IPOTPaMMe CPEIHEr0 00111ero 00pa3oBaHus CTPYKTYPUPYETCS Ha OCHOBE (PU3UUYECKUX TEOPHIA U BKITIOYAET CIASAYIOIINe
pa3eIbl: HAy9IHBIH METO I TO3HAHUS TPUPOIBI, MEXaHUKa, MOJICKYJIsIpHAs (H3UKa M TEPMOIUHAMUKA, HICKTPOIHHAMHUKA, KOJICOAHUs M BOJIHBI, OIITHKA,
CrenuanbHas TeOpUsi OTHOCUTEIHLHOCTH, KBaHTOBas PU3uKa, CTpoeHne BecenenHoi.

3. MECTO KYPCA ®U3UKHU B YYEBHOM IIVIAHE

B cootBercTBUU ¢ 6a3UCHBIM y4eOHBIM TUIAHOM KypCy (PU3UKU cpenHell (MONHOM) IMIKOJBI MPeAnecTBYeT Kype GU3UKU OCHOBHOM HIKOJbI (7—9
KJIACChl), BKIIIOYAIOIINN JIEMEHTapHbIE CBEICHUS O PU3NYECKUX BETUUYNHAX U SIBJICHUSX.

Ha stane cpenneil (1mosiHOi) HIKOIBI BO3MOKHO HM3yYeHHe 00y4YAIOIMMHUCS ecTeCTBO3HAHMSA Ju00 Gu3MKH Ha 0a30BOM MU YIi1yO0a1€éHHOM
YPOBHe.

Jlannas pabGouyast mporpamma 1o (pu3uke AJst 6a30BOro YpoBHs cocTtapiieHa U3 pacuéra 136 yacoB 3a qBa roga oOyuenus (mmo 2 4 B Hexento B 10 u
11 xmaccax); B mporpamme yuteHo 10% pe3epBHOTO BpEMEHH.

J1s yray0JaéHHOro ypoBHsA U3yueHus GU3MKU nporpaMmMa paccuntana Ha 340 gacoB 3a j1Ba rojja ooydenus (710 5 4 B Hezemo B 10 u 11 kiaccax);
B nporpamMme yureHo 15% pesepBHOro BpeMeHu. PezepBHOE BpeMsi yunuTeIb MOXKET UCIOIb30BaTh JIsl YBEINYEHHS] BPEMEHU Ha U3YUYEHUE OT/EIbHBIX
TeM Kypca (PU3UKH B 3aBUCUMOCTU OT MOTPEOHOCTEH yUaIIUXCH.

TABJULA PACITPEJAEJEHUA YACOB JIJIs1 BA3OBOI'O YPOBHSA U3YYEHUSA ®U3UKMU.



10 kaacc (68 yac)

Ne o/ Tema pa3aesa KosaunuyectBo B Tom unciie
4acoB JlabopaTopHble KoHTpoJbHbIe
padoThI padoThI
1 Brenenue. ®u3nka U €CTECTBEHHO-HAYYHBIA METO 1 - -
TTO3HAHUS ITPUPO/IBI
2 Kunematrka 6 1 -
3 3akoHbI TUHAMUKH HbioTOHA 4 - 1
4 CuJIL B MeXaHUKe 5 2 -
5 3aKOH COXpaHEHHsI IMITYJIbCA 3 - -
6 3aKOH COXpaHCHHS MEXaHWYECKON SHEPTHH 4 1 -
7 JluHaMUKa BpaIaTeIbHOrO ABMXKCHHS a0COIIOTHO 3 - -
TBEPJOrO TeEJIA
CraTtuka 3 1 s
OCHOBBI THAPOMEXAHUKHU 2 - 1
10 OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOH TEOpUH 3 - -
(MKT)
11 YpaBHEHHsI COCTOSIHUS T'a3a 4 1 1
12 B3anMHbIe ipeBpaIeHus KUIKOCTH U ra3a 1 - -
13 Kunkoctu 1 - -
14 TeEpubic Tena 1 - -
15 OCHOBBI TEPMOTUHAMHKH 7 - 1
16 | DnekTpocTaTHKa 6 - -
17 3aKOHBI IOCTOSIHHOTO TOKA 6 2 1
18 DJICKTPUUECKHUI TOK B Pa3IMYHBIX CPEIax 4 - -
19 IToBTOpEHUE 4 - -
HUTOI'O: 68 8 5

TABJULA PACITPEJAEJEHUA YACOB J1JIs1 BA3OBOI'O YPOBHSA U3YYEHUSA OU3UKMU.




11 knacc (68 yac)

Ne ni/n Tema pa3nena KoauuecTBO B Tom unciae
4acoB JlabopaTopHbie KonTpoJibHble
padoThI padoThI

1 MarsuTHO€ 110J1e 5 1 -
2 DJIeKTPOMAarHUTHAS HHIYKIH 4 1 -
3 MexaHnuecKue KoaeOaHus 3 1 -
4 DNEKTPOMArHUTHBIE KOJICOaHUSI 6 - -
S MexaHHUYeCKUE BOJIHBI 3 - -
6 DJIeKTPOMArHUTHBIE BOJIHBI 4 - 1
7 CBeToBbIE BOJIHBI. [ coMeTpuuecKasi ¥ BOJHOBAs OITHKA 11 3 -
8 V3nyueHue v CIIEKTPhI 2 - -
9 OCHOBBI CITCIMATIBHON TEOPUU OTHOCHTEIILHOCTH) 3 - -
10 CBEeTOBbIE KBAHTHI 5 - 1
11 AToMHas pu3nka 3 - -
12 | dusuka aTOMHOTO sIpa 7 1 -
13 DJIeMEHTAPHBIC YaCTHIIBI 2 - -
14 Conneunas cucrema. CtpoeHue 1 dBoonus BeeneHHoi S - -
15 [ToBTOpEHUE 5 - -

UTOTO: 68 7 2

TABJUIA PACITPEJAEJEHUA YACOB JJIA YIJIYJIEHHOI'O YPOBHSA U3YYEHUA PUBUKU.




10 kaace (170 gac)

Ne i/ Tema pa3nena KoauuecTBO B ToMm unciae
4acoB JlabopaTopusblie | KoHTpoOJIbHBIE
padoThI padoThI
1 Benenune. dusnka v eCTECTBEHHO-HAYYHBIA METOT 2 - -
TIO3HAHMSI IPUPOJIBI
2 Kunemaruka 15 1 1
3 3akoHbl TMHAMUKA HbploTOHA 10 - 1
4 CUJIEI B MexXaHUKe 16 3 1
5 3aKOH COXpaHEHHsI IMITYJIbCA 5 - -
6 3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTUH 10 1 1
7 JlnHaMuKa BPalaTeIIbHOTO JABMKEHUS a0COIFOTHO 3 - -
TBEPAOTO TEJIa
8 CraTuka 5 1 -
9 OCHOBBI THAPOMEXAHUKHU 5 - 1
10 | OcHOBBI MOJIEKYIIAPHO-KUHETUYECKON TEOPUHU - -
(MKT)
11 | YpaBHeHHS COCTOSIHHS ra3a 8 1 1
12 | B3auMHbIe peBpaICHHs KHUIKOCTH U Ta3a 3 - -
13 | KungkocTu 3 - -
14 | Teépapic Tena 2 - -
15 | OCHOBBI TEPMOTMHAMHKH 13 - 1
16 | DnekrpocraTHKa 16 - 1
17 | 3akOHBI TOCTOSTHHOTO TOKA 14 2 1
18 | DnekTpUYUECKU TOK B Pa3IHUYHBIX CpeIax 10 - -
19 | [loBTropeHwue (MpaKTHKyM) 23 - -
HUTOI'O: 170 9 9




TABJIULA PACITPEJEJEHUA YACOB JJIA YIJIYJIEHHOI'O YPOBHSA U3YYEHUA PUBUKH.

11 kaacc (170 gac)

Ne ni/n Tema pa3jgesa KoaunuecTBO B Tom unciae
4acoB JladopartopH | KoHTpoOJIbHBI
ble padoThl e padoThlI

1 MarauTtHoe 1moJe 9 1 1
2 DJIEKTPOMarHuTHasl UHIYKIUS 9 1 1
3 Mexanudeckue KoiaeOanus 7 1 -
4 DJIEKTPOMarHUTHBIE KOJeOaHus 16 - 1
5 MexaHW9IeCKUe BOJTHBI 8 - -
6 DJIEKTPOMArHUTHBIC BOJIHBI 11 - 1
7 CBeToBbIC BOJHBI. [ eoMeTpudecKasi 1 BOJTHOBas 20 3 1

ONTHUKA

WN3nydenue u CueKkTpsl 5 - -

OCHOBBI CHIEIUATILHON TEOPUH OTHOCUTEIIHHOCTH) 5 - -
10 CBeTOBBIC KBAHTHI 10 - 1
11 AToMHas pu3nka 10 - 1
12 | dusuka aTOMHOTO spa 16 - -
13 DJIeMEHTAPHBIC YaCTHIIBI 5 - -
14 Comueunast cuctema. CTpOoeHHE | DBOJHOIHS 9 - -

BcenenHoi
15 [ToBTOpEHUE 7 - -
16 | [IpakTukym 23

HUTOI'O: 170 6 7

4. PE3YJIbTATBI OCBOEHUS KYPCA ®U3UKHU

JesTensHOCTh 00pa30BaTEIPHOM OpraHW3aIMy 00IIero oOpa3oBaHUs NpH 00ydeHHWH (U3WKE B CPEIHEW IIKOJIE HalpaBlieHa Ha JOCTH)KCHHE



00yYaroIUMUCS CIETYIONUX JUYHOCTHBIX Pe3y/IbTATOB:

— YMEHHUE yNpaBJsaTh CBOEH MO3HABATENIbHOM 1€ATEIbHOCTHIO;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HAa MPOTSHKEHWU BCEH JKM3HU; CO3HATEIBHOE OTHOILICHHE K
HENpPEephIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCHEIIHON MpodeCCHOHATbHON U O0IIECTBEHHOM e TEIbHOCTH;

— YMEHHE COTPYIHHYATh CO B3POCIIBIM, CBEPCTHHUKAMH, AETbMHU MIIAJIILIETO BO3pacTa B 00pa30BaTeNIbHOM, yueOHO-NCCIIEA0BATELCKOM, TPOSKTHON
U IPYTUX BHUJIAX JI€ATEIbHOCTH;

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH; OCO3HAHHE 3HAYMMOCTH HAYKH, BIIaJICHHS
JOCTOBEPHOM HH(pOpMaLMel 0 MepeOBbIX JOCTUKEHHUIX U OTKPBITHSIX MUPOBOM U OTEUECTBEHHOM HAayKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00
YCTPOHCTBE MUpPA U O0IECTBA; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY;

— YyBCTBO FOPAOCTH 32 POCCUICKYIO PU3NYECKYIO HAYKY, TYMaHU3M;

— TOJIOKUTEJIBHOE OTHOILIEHUE K TPYLY, LIEJIEYCTPEMIIEHHOCTD;

— JKoJIoTHYecKas KyJIbTypa, OepeskHOe OTHOILIEHUE K POJAHOM 3emiie, IpUpOAHbIM OorarctBaM Poccuu u Mupa, MOHMMaHHWE OTBETCTBEHHOCTH 3a
COCTOSIHME NMPUPOIHBIX PECYPCOB U Pa3yMHOE MPUPOIONOIH30BAHHE.

MeTtanpeMeTHbIMH Pe3yJIbTATAMU OCBOCHMSI BBITYCKHUKAMH CPEIHEH HIKOJIbI IPOTrPaMMBI IO (PU3HKE SBIISIOTCS:

1) oceéoenue pecynamuHvlX yHUEEPCATbHBIX YUEOHBIX OCLICMGUTL:

— CaMOCTOATENbHO ONpPENENATh LEIH, CTaBUTh U (POpPMyIUpOBaTh COOCTBEHHBIE 33Jayd B 00pa30BaTEIbHOM JESITEIbHOCTH M SKU3HEHHBIX
CUTYyalUsIX;

— OILICHMBATh PECYPCHI, B TOM YMCJIEe BpeMsl U ApYyrHe HeMaTepHaabHble peCypchl, HEOOXOAUMBIE /Ui JOCTHKEHHS TOCTABICHHON paHee LeH;

— COTIOCTAaBIISITH MMEIOLINECS BO3SMOKHOCTH U HEOOXOIMMBIE [T JOCTIKEHUS IIETTH PECYPCHI;

— OIPEIENATh HECKOIBKO ITyTeHW TOCTUKEHUS ITOCTAaBICHHON LIEIIH;

— 3aJ1aBaTh MapaMeTpbl U KPUTEPUH, IIO KOTOPBIM MOYKHO OIPEIENINTb, YTO LIE€Ib JOCTUTHYTA;

— COIIOCTABJIATH IOJYYEHHBIN PE3YJIbTAT AEATEIbHOCTH C IIOCTABIEHHON 3apaHee LENblO;

— 0CO3HAaBaTh MOCJEACTBUS JOCTUKEHUS IOCTABICHHOM 1I€JIN B ACSITEIbHOCTH, COOCTBEHHOM U3HU U JKU3HU OKPYXKAIOIIUX JIOACH;

2) oceoenue no3HaeamenbHbIX YHUEEPCANbHBIX YUEOHbIX 0elicCEUil .

— KPUTHYECKHU OLIEHWBATh U UHTEPIPETUPOBATh HH(OPMALIMIO C PA3HBIX MO3UIIMIA;

— pacrno3HaBaTh U (PUKCUPOBATH IPOTUBOPEYUS B HH(OPMAIIMOHHBIX HCTOYHHKAX;

— HCMOJb30BaTh pPAa3IMYHbIE MOJEIbHO-CXEMAaTUYECKHE CpPEACTBA JUIsl MPEICTaBICHMS] BBISIBICHHBIX B MH()OPMAIMOHHBIX HCTOYHUKAX
IIPOTUBOPEYUN;

— OCYILIECTBIATH pa3BEPHYTHIN HHPOPMAIIMOHHBIN MOUCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (yueOHbIE U MO3HABATEIbHBIC) 3a]auu;

— HCKAaTh ¥ HaXOAUTh 000OIIEHHBIE CITOCOOBI pelIeHus 3a/1aY;

— MPUBOAUTH KPUTHYECKHE apTyMEHTHI KaK B OTHOILIEHUU COOCTBEHHOT'O CY>KJCHHSI, TAaK U B OTHOUICHUH JEHCTBUI U CYXJACHUN APYroro 4yeloBeKa;

— aHaJIM3HUPOBATH U NPE0OPa30BBIBATH MPOOIEMHO-IIPOTUBOPEUHBBIE CUTYALINH;

— BBIXOJIUTH 32 paMK{ y4eOHOTO MpeaMeTa U OCYLIECTBIIATD IeJIeHANIPaBICHHBIN MOMCK BO3MOKHOCTH IIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB
JIeNCTBUS,



— BBICTpanWBaTh WHIAMBUAYAIbHYIO 00pa30BaTEIbLHYIO TPACKTOPHIO, YYUTHIBAs OTPAHUYCHHS CO CTOPOHBI APYTUX YYAaCTHHKOB M PECypCHBIC
OTpaHUYCHUS;

— 3aHMMAaTh pa3HbIC MO3HWIMHA B TIO3HABATEIHHOW NIEATEIHHOCTH (OBITH YUEHUKOM W yduTelneMm; (OopMyIupoBaTh 0Opa30BaTENbHBINA 3alpoc H
BBINOJIHATH KOHCYJIbTATUBHBIC (DYHKIIUU CAMOCTOSITEIILHO; CTABUTH MPOOIIEMY U paboTaTh HaJI € pelIeHHEeM; YIIPaBIISATh COBMECTHOM 1TO3HABATEIBHOM
NESTEIIbHOCTHIO M MIOAYUHSATHCS);

3) océoenue KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX OClCIEUIL:

— OCYIIECTBIISTH JCIIOBYI0 KOMMYHHKAITMIO KaK CO CBEpPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPU 00pa30BaTEeIIbHON OpraHMU3aIiy, TaK u 3a e
npeaesaMu);

— TIPH OCYIIECTBICHUH I'PYNIIOBON paOOThI OBITH KaK PYKOBOJIUTENIEM, TaK U YWICHOM MPOCKTHONW KOMAaH[IbI B PA3HBIX POJISX (TEHEPATOpoOM HIIEH,
KPUTHUKOM, UCIIOJTHUTEJIEM, MPE3CHTYIOIINM | T. I1.);

— Pa3BEPHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX M MMCHMEHHBIX ) SI3LIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(DIMKTOrCHHBIC CUTYAIlUU U MPEIOTBPAIaTh KOH(IUKTHI 10 UX aKTUBHOU (ha3bl;

— COTJIaCOBBIBATH IMO3HIIMH YWICHOB KOMAHJIBI B IPoIiecce padOoThl Hal OOIIUM MPOIYKTOM/PEIICHUEM;

— TIPEJCTABIIATH MyOJIMYHO PE3yJIbTaThl MHAUBHYAIBHOM U TPYIIIIOBOH JESITEIILHOCTH KaK Tepe]l 3HAKOMOM, TaK M TIepe/l HE3HAKOMOU ayIUTOPHCIH;

— TOI0UPATh MAPTHEPOB IS ISIIOBOM KOMMYHUKAIIUN, UCXO/SI U3 COOOPaKCHUN PEe3yIbTATHBHOCTH B3aUMOACHCTBHS, & HE IMIHBIX CHUMITATHH;

— BOCIIPMHUMATh KPUTHUYECKHE 3aMEUYaHUs KaK Pecypc COOCTBEHHOTO Pa3BHUTHS;

— TOYHO W EMKO (OPMYJIIMPOBATh KaK KPUTHYECKHE, TaK W OJOOPUTEILHBIC 3aMCUaHHs B aapec IPYTHX JIOJACH B paMKax JIeJIOBOH H
00pa3oBaTebHOW KOMMYHHUKAIMH, H30erasi IPH STOM JINYHOCTHBIX OLIEHOYHBIX CYXKICHUI.

IpenmMeTHBLIME Pe3yJIbTATAMHM OCBOSHUS BBITYCKHUKAMH CPEIHEH IIKOJIBI TPOrPaMMEI 110 (PU3HKE HA 0230BOM YPOBHE SIBJISIIOTCS:

— c(hOpMUPOBAHHOCTH MPEACTABICHUI O 3aKOHOMEPHOH CBSI3U U MIO3HABAEMOCTH SIBJICHHUM MPUPOBI, 00 00bEKTUBHOCTH HAYYHOTO 3HAHUS, O POJIH
U MecTe (PU3UKU B COBPEMEHHON HAYYHOM KapTHHE MUpA; MOHUMAaHHE pojii GU3UKH B (POPMUPOBAHUH KPYro3opa u (HYHKIIMOHAILHONW TPaMOTHOCTH
YeJI0BeKa ISl PELICHUs MPAKTUYECKUX 3a/1ay;

— BJIaJIEHWE OCHOBOTIOJIATAIONUMU (PU3UUECKUMH TTOHSATUSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMHU; YBEPEHHOE T0JIb30BaHUE (DU3UUECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

— cOpMUPOBAHHOCTH MPEACTABICHHUH 0 (PU3UUECKOM CYIITHOCTH SIBJICHHUHN IPUPOIBI (MEXaHUUYECKHX, TETUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX ),
BUJIaX MaTepHH (BEIIECTBO U MOJIE), IBUKEHUH KaK CIIOCO0€ CyIIeCTBOBAaHUSI MAaTepUH; YCBOGHUE OCHOBHBIX M€ MEXaHUKH, aTOMHO-MOJIEKYISIPHOTO
YYEHHSI O CTPOCHUH BEIIECTBA, DJIEMEHTOB AJIEKTPOJIMHAMHUKN M KBAaHTOBOM (DM3UKU; OBJIAICHUE MOHATUWHBIM anmapaToM U CUMBOJIMYECKUM SI3BIKOM
buzuku;

— BJIQJICHHE OCHOBHBIMH METOIaMH HayYHOT'O TTO3HAHMUSI, UCTIOJIb3YeMBIMU B (DM3HKE: HAOIOICHHE, OTIMCAHUE, U3MEPEHHE, IKCIIEPUMEHT; BJIaJICHUE
YMEHUSIMH 00pabaThiBaTh pe3yabTaThl W3MEpPEHUl, OOHApPYKMBATh 3aBUCHUMOCTh MEXAY (U3MUECKUMU BETUYMHAMHU, OOBSICHATH MOTyYCHHBIS
pe3yJIbTaThl U JI€NIaTh BHIBOBI,

— BIIQJICHHE YMEHUSMU BBIIBUTaTh THIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJATAIONUX (PU3UYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPATH UX
IKCTIEPUMEHTAILHBIMU CPEJCTBAMHU, POPMYIHPYS 1I€TTb UCCIICIOBAHUS; BIaJCHUE YMEHUSIMH OMKUCHIBATh U OOBSICHATH CAMOCTOSITEIHHO TIPOBEIEHHBIE
HKCIIEPUMEHTHI, aHATTU3UPOBATH PE3YIbTAThl OMYUYEHHOUW U3 SKCIIEPUMEHTOB WH(OPMAIIUH, OTIPEAETATH TOCTOBEPHOCTh MOMYyYEHHOTO PE3YNIbTaTa;




— YMEHHE pemiaTh MpoCcThie (PU3MUSCKUE 3a1a9H;

— c(hOPMHUPOBAHHOCTh YMEHUSI IPUMEHSTH MOJyYCHHbBIC 3HAHUS ISl OOBSICHEHUSI YCIOBUH MPOTEKaHUsT (U3NYECKUX SIBJICHUH B MPHUPOJE U JUIS
MPUHSTHS MPAKTUICCKUX PEIICHUN B TIOBCETHEBHOM KU3HU;

— TOHMMaH#e (PU3NIECKUX OCHOB U MPUHIIMIIOB IeHCTBHS (paObOThl) MAIIUH U MEXaHU3MOB, CPE/CTB MEPEIBIKCHUS U CBSI3H, OBITOBBIX IIPHOOPOB,
MIPOMBIIIIJICHHBIX TEXHOJIOTHYECKHUX TMPOIIECCOB, BIUSHUS UX HAa OKPYKAIOIIYIO CPEy; OCO3HAHHE BO3ZMOXKHBIX MTPUYMH TEXHOTEHHBIX M SKOJIOTHYECKUX
KatacTpod;

— chopmupoBaHHOCTH COOCTBEHHOM MO3UITUU IO OTHONICHUIO K PU3NYeCcKoi HH(DOPMALINU, TTOTy4aeMOU U3 Pa3HBIX UCTOYHHKOB.

IIpenMerHbie pe3yIbTAThbl OCBOCHHUS BBIMYCKHUKAMH CPEIHEH MIKOJIBI MPOTpamMMbl MO (U3UKE HA YIJAVOJEHHOM YPOBHE JOJDKHBI BKJIIOYATH
TpeOoBaHUs K pe3yabTaTaM OCBOCHHS 0a30BOT0 Kypca U JOTOJTHUTEIBHO OTPaXKaTh:

— c(hopMHPOBAHHOCTH CUCTEMBI 3HAHHH 00 00X GU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX M TCOPHSX U MPEACTABICHUH O JIelicTBUH BO BeeneHHo
(bu3MYECKUX 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIOBUSX;

— 0TpabOTaHHOCTh YMEHHS HCCIICIOBATh M aHAIM3HPOBATh Pa3HOOOpa3HbIC (M3MUECKUE SBIICHUS U CBOHCTBA OOBEKTOB, OOBSACHATH reo(u3u-
YEeCKUE SIBJICHUS U IPUHLIUIIBI paOOThI U XapaKTEPUCTUKH MMPHUOOPOB U YCTPOUCTB;

— YMEHHUE pelaTh CJIOKHBIE 3/1a4H;

— BJaJICHUE YMEHUSIMH BBIBUTATh TUIIOTE3bl HA OCHOBE 3HAHWS OCHOBOIOJIATalOMIMX (DU3MUECKUX 3aKOHOMEPHOCTEW M 3aKOHOB, MIPOBEPITH MX
AKCIIEPUMEHTAIBLHBIMU CPEIICTBAMU, POPMYITUPYS LENTb UCCIICIOBAHUS;

— BIIQJICHUE METOJaMH CaMOCTOATEIHHOTO MJIAHUPOBAHMS U MPOBEACHUS (GU3NYECKUX HKCIIEPUMEHTOB, OMMCAHUS M aHAIHM3a MOJTYYCHHON H3Me-
pUTENBbHON HH(pOpMAIIHH, OTIPEACIICHUS JOCTOBEPHOCTH MOJTYYEHHOTO PE3yIbTaTa;

— ¢(hOpMHUPOBAHHOCTh YMEHHUI MPOTHO3MPOBATh, AHANU3UPOBATH M OICHUBATh MOCIEACTBHS OBITOBOW M TPOU3BOJCTBEHHOW EATEIHHOCTH
YeJIOBEKA, CBA3AHHOM ¢ (PU3NYECKUMHU MPOIECCaMU, C TTO3UIIUN IKOJIOTHIECKO 0€30TacHOCTH.

5. COAEPXXAHHUE KYPCA ®U3UKU

ba3oBblii ypoBeHb
Du3MKa U eCTECTBEHHO-HAYYHbII METO/I II03HAHUSI IIPUPOIbI
dusnka — (yHIaMeHTanbHas HayKka o npupojae. HayuHblil MeTos mo3HaHus.
MeTtonsl uccnenoBanusi GpuznyecKux siBIeHUd. MojenupoBanue pusnueckux siBIeHUM U mpoueccoB. Hayunble gakTel u runote3bl. Puznyeckue



3aKOHBI U TPAHUIIBI UX IPUMEHUMOCTH. Du3nyecKkre TeOpUuH ¥ MPUHIIHI COOTBETCTBUA. Pu3nueckue BemnunHbl. [lorpemnoctu namMepenuit pu3niecKkux
Benan4uH. Poib 1 MecTo ¢pu3uku B GOpMUPOBAHUH COBPEMEHHOM HAyYHOM KapTUHBI MUPA, B IPAKTUUYECKON AEATEIbHOCTH Jitoiel. Du3uka u Kyasmypa.

Mexanuka

['panunbl npUMEHUMOCTH Kiaccuyeckol MexaHuku. [IpoctpancTBo u Bpemsi. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBMkKEHHUs. CUCTeMbl OTCUETA.
Ckansipable U BeKTOpHBIC (pu3udeckue BenuuuHbl. Tpacktopus. Ilyte. Ilepemenienune. CkopocTs. YckopeHue. PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
MPAMOJIMHENHOE ABMKEHUE. PaBHOMEPHOE NBUKEHHUE MO OKPYKHOCTH.

BsaumoneiictBue ten. SBnenue nHepuuu. Cuna. Macca. MHepuuanbHble cucTeMbl OTcuéTta. 3akoHbl JuHamMuku Herorona. Cuna TsbkecTH, Bec,
HeBeCOMOCTh. CHJIBI YIIPYTOCTH, CUJIBI TPEHHUS. 3aKOHBI: BCEMUPHOTO TATOTCHUS, ['yKa, TpeHus. Mcnoav3oeanue 3aKOHO8 MeXAHUKU OJisi 0ObACHEeHUs
08udICenUs HeOeCHbIX meil U OJisL PA38UMUsL KOCMUYECKUX UCCIe008AHULL.

Hmnynsc MaTepuaabHOW TOUYKU U cUCTeMbl. IMmynbc cuiibl. 3akoH coxpaHEeHHs UMIyibca. MexaHudeckas padora. MoirHocTs. MexaHnuueckas
SHEPTUsI MAaTePUATILHON TOYKH U CUCTEMBI. 3aKOH COXPAHEHHUSI MEXaHMYECKOM 3Hepruu. PaboTa CHJIbI TSXKECTH U CUJIBI YIIPYTOCTH.

PaBHOBecue MarepuaibHON TOYKK U TBEPAOTO Teia. MOMEHT Ccuiibl. Y CI0BUs paBHOBecHs. PaBHOBecHe KUIKOCTH U Ta3a. JlaBnenue. J[BuxeHue
JKHJIKOCTH.

MouJiexyisipHasi pu3nKa ¥ TEPMOAMHAMHMKA

MonexynspHo-kunernueckas Teopus (MKT) ctpoenus BemiecTBa u e€ 3KcriepUMeHTalbHbIE JOKa3aTeNbeTBa. TennoBoe paBHoBecue. AOCOIIOTHAS
TeMIIEpaTypa Kak Mepa cpeiHell KHHETUYECKOW SHEPIruu TEIUIOBOTO JBMKEHHS YacTUL BelecTBa. MoJielnpb ueanbHoro rasa. Jlapienue rasa. Y paBHeHue
COCTOSIHMS MJIeaIbHOTO ra3a. Y pasHeHue Menaeneesa—NKianelipona. 1'a30BbIe 3aKOHBI.

ArperaTHble COCTOSHUSL BEILECTBA. B3auMHBbIE IpeBpallleHUs KUAKOCTH M rasa. Braoicnocmv 6030yxa. Mopenb CTPOEHUS KHIKOCTEH.
IToBepxHOCTHOE HaTsKeHHe. Kpucrananueckue u amopQHbIe Terna.

Buyrpennss sueprus. Pabora u teronepenaya Kak ciocoObl M3MEHEHUs! BHYTPEHHEHW sHepruu. YpaBHeHUE TerioBoro OanaHca. [lepBbiii 3akoH
TepMoinHaMHuKU. HeoOpaTuMocTs TernoBsIx nporeccoB. [Ipunuumnst neiictus u KI1/] TernoBeix MamnmvH.

OCHOBBI YJICKTPOAMHAMHMKH

DneKTpudecKre 3apsa/bl. 3aKOH COXPAHEHUS dJIEKTPUIECKOro 3apsaaa. 3akoH Kynona.

Onexrpuueckoe nojue. Hanpsk€HHOCTh M MOTEHIUAN JIEKTPOCTATUYECKOTO MO, JINHUN HanpsyKEHHOCTU M 3KBUIIOTEHLIMATIbHBIE TOBEPXHOCTH.
[TpuHun cynepno3uuuu nouei. //posoonuxu u OusiekKmpuku @ snekmpuieckom noe. JeKTpoéMkocts. Kongencartop.

[TocrosiHHbI 2nekTpuueckuil Tok. Cuna Toka. Conporusnenue. [locienoBaTenbHOE U NapauIeIbHOE COEINHEHNE TPOBOAHUKOB. 3aK0oH JlKoynsa—
Jlenna. OnexTpoaBmwxkymas cuia. 3akoH Oma JUisl MOJMHOW Ienu. DJIEKTPUYECKH TOK B IMPOBOJHMKAX, AIEKTPOJIUTAX, MOJYINPOBOJHUKAX, ra3ax U
Bakyyme. Ceepxnpogooumocme.

MaruutHoe nose. Bektop MHIYKIIUN MarHUTHOTO moJs. JleficTBre MarHUTHOTO I0JIS HA TPOBOJAHUK C TOKOM M ABMXKYIILYIOCS 3apsDKEHHYIO YaCTHILY.
Cuna Amnepa u cuna JlopeHia. MarHuTHbIe CBOMCTBA BELIECTBA.

SIBieHue FeKTpOMarHUTHOW MHAYKUIUU. MaruutHbeiil notok. [IpaBuno Jlenna. 3akoH 3l€KTPOMAarHUTHOW MHAYKUUU. SIBIEHHE CaMOMHIIYKIUH.
NHAYyKTUBHOCTB. DIEKTPOMArHUTHOE NOJIE. DHEpeus I1eKmpOMACHUMHO20 NOJA.



KoJiebanust u BOJIHBI

Mexannueckue kosnebanus. ['apmonudeckue konedanus. CBoOOIHBIE, 3aTyXarollve, BbIHYXJICHHbIEe Konebanus. [IpeBpaieHus sHepruu mnpu
KosebaHusx. Pezonanc.

DnekTpoMarHuTHeie koJjieOaHus. KonebarenpHblii KOHTYp. [lepeMeHHBbINH 3MeKTpUYecKuil ToK. Pesonanc 6 anexmpuueckou yenu. Kopomkoe 3a-
MbIKaHUe.

Mexannueckue BonHbl. [IpogonsHbie U onepeunbie BoJHbL. CKOPOCTh U JUIMHA BOIHBL. MHmepghepenyus u ougparxyusn. IHepeus 601Hbl. 38YKOBbIE
BOJIHDL.

DneKTpOMarHuTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH. /[Mana3oHbl 37IeKTPOMAarHUTHBIX U3ITy4YE€HUH U UX MPAKTUYECKOE IPUMEHEHHE.

Onrruka
I'eomerpuueckas ontuka. CKOpocTh cBeTa. 3aKOHbI OTpPa)K€HUs M IpesomieHust ceera. Dopmyna TOHKOW JMH3bL. BoJIHOBBIE CBOIMCTBA CBETa:
aucriepcus, uHTepdepeHnus, 1uppaxkuus, ToIIpU3aLusl.

OcHOBBI CIIEUAIbHOI TEOPUU OTHOCUTEIHHOCTH
[TocTynarel TeOpUNU OTHOCUTEIBHOCTH U CIEJICTBUS U3 HUX. IHBapUaHTHOCTH MOJYJISl CKOPOCTH CBETa B BaKyyme. DHeprus mokosi. CBs3b MacChl U
SHEPTUH CBOOOTHON YaCTHIIBI.

KBanroBasi pusuka. ®usuka aToMa 1 aTOMHOI0 SIpPa

I'umoresa M. [Tnanka. ®ortosnekrpuueckuii 3pdext. OmbiTel CToneToBa. 3akoHbI PoTodPdekra. YpaBHenue DitamreitHa. DotoH. KopmyckynspHo-
BOJIHOBOI1 nyanusm. CoomuouieHue Heonpedenénnocmeli I etizenbepeaa.

[Tnanerapuas Mmosens aroma. OOBsICHEHNE TMHEHYATOTO CIIEKTPa BOJIOPO/Ia HA OCHOBE KBAHTOBBIX ITOCTYNIATOB bopa.

CocTaB u CTpOEHHE aTOMHBIX ep. DHEPrHsl CBSA3U aTOMHBIX sifiep. BUIbpl paAloakTUBHBIX MPEBpAIleHU aTOMHBIX siiep. 3aKOH PaliOaKTUBHOTO
pacnana. Snepuble peakuuu. LlenHas peakuus aeneHus saep. [lpumenenue 10epHotl sHepeui.

DOnemeHTapHbIe YacTullbl. DyHIaMeHTaIbHbIE B3aUMOICHCTBHUS.

Crpoenne Beenennoit

ConHeyHas cucTema: TUIaHeThl U Maible Tena, cuctema 3emnsi—Jlyna. Ctpoenue u »Bomtonus Conuna u 38€37. Knaccuduxanus 38€31. 3BE3ab1 U
HUCTOYHHUKH UX DHCPIUH.

["anaktuka. CoBpeMEeHHBIE MPEACTABICHUS O CTPOSHUU M SBOIOINH BeeneHHoi.

Yruy01éHHBIH YPOBEHD
Du3MKa U eCTECTBEHHO-HAYYHbII METO/I II03HAHUSI IIPUPOIbI
®dusuka — QyHIaMeHTanbHas Hayka o npupoje. Hayunsiii MeTon mo3Hanus Mupa. BzauMocBs3b Mexay (U3HKON U APYTMMHU €CTECTBEHHBIMU
HaykaMu. MeToJbpl Hay4HOTO HCCII€[OBaHUS (pu3nueckux sBiaeHuid. dusnmdeckue BeauuuHbl. llorpemHoctu usmMepeHHi (U3NYECKHUX BEIHYUH.
MoaenupoBaHue ABIEHUH U IIPOLECCOB IPUPOBL. 3aKOHOMEPHOCIb U cyHatHocmb. PU3NYECKUE 3aKOHBI U TPAaHULIBI UX TPUMEHUMOCTH. PU3ndeckue
TEOPUH U NMPUHLUI COOTBETCTBUA. Posib 1 MecTO (pu3MKHM B (OPMHUPOBAHUU COBPEMEHHON HAayYHON KapTHHBI MUpA, B MPAKTUYECKOHN AEATEIbHOCTU



moaen. Qusuka u Kyromypa.

MexaHuka

[Ipeamer m 3agauM KIacCUYECKOM MeXaHMKU. KuHemaTudyeckne XapakTepUCTHUKM MEXAaHMYECKOro ABMKEHUsA. Mojenu Ten U JIBHKEHHM.
[TpoctpanctBo M Bpemsi. OTHOCHTETHHOCTh MEXaHWUYECKOro nBiKeHUs. Cucrembl orcuéra. CkalsipHbIE W BEKTOPHBbIC (DH3UYECKHE BEIMYUHBI.
Tpaexropus. I1yts. [lepememnenue. CkopocTh. YckopeHue. PaBHOMEpHOE M paBHOYCKOPEHHOE MPsSMOIMHENHHOe ABrKeHrne. CBOOOAHOE MMaIecHHue Tea.
PaBHOMEpHOE IBU)KEHUE TOUYKHU IO OKPYXKHOCTU. [locmynamenvroe u spawjamenbHoe 08uUddceHue meépoo2o meid.

B3aumoneiictBue ten. fBnenue mHepuuu. Cuna. Macca. MHepumanbHble cucTeMbl OTCYETA. 3aKkoHbI AuHAMUKKM HproroHa. Cuita TsSbKECTH, Bec,
HeBecOMOCTh. CHWIIBI yNPYTrOCTH, CUJIbl TPEHUS. 3aKOHBI: BCEMUPHOTO TATOTeHMs, ['yka, cyxoro Tpenus. Mcmnonab3oBaHHe 3aKOHOB MEXAaHUKH MJIs
OOBSICHEHUS IBUKEHUSI HEOECHBIX TeJl U JJIsl Pa3BUTHSI KOCMUUYECKUX UCCIEA0BAHUN. A61eHus, Habaooaemble 8 HEUHEPYUATIbHBIX CUCIEMAaX Oomcuéma.

NMnynbe MaTepuanbHOM TOUKU M CUCTEMBI TeJl. 3aKOH U3MEHEHHUS U cOXpaHeHUs umnyibca. PaboTa cunbl. MexaHuueckas SHEprusi MaTepruaibHOU
TOYKHU U CUCTEMBI. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON SHEPTHUU.

Jlunamuka epawjamenvrho2o 08udiceHUs aOCOIIOMHO MEEPAO20 mead.

PaBHOBecue MaTepuanbHOW TOYKM M TBEPAOro Tejia. MOMEHT Cuibl. YCJIOBUSI PaBHOBECHS TBEPIOTO Teja B MHEPIUAIbHOW CHCTEME OTCYETA.
PaBHoBecue xuakocTH U raza. JlaBnenue. Jeuowcenue socuokocmeil u 2a308. 3aKOH COXpaAHeHUsl IHEP2UU 8 OUHAMUKE HCUOKOCTU.

Mounexkysipaast pu3HKa U TEPMOAMHAMHKA

OcHoBbl MonekynsipHo-kuHeTHueckoi Teopun (MKT) u TepmoauHamMuKy.

OkcnepuMeHTanbHble Joka3arenbcTBa MKT. AGcomntoTHas TeMnepaTypa Kak Mepa CpeJHel KHHEeTHUYECKON SHEpIvH TEIJIOBOr0 ABMKEHHS YaCTHIL
BeulecTBa. Mojenp uaeanbHoro rasa. Jlasnenue rasa. CBsi3b MEXIy JaBJICHUEM U CPEJAHEW KMHETHMUECKON SHEprueil MocTynaTrejbHOro TEIIOBOTO
JBUKEHMSI MOJIEKYJI HEAIBHOrO raza. MoJiens uieanbHOro raza B TepMoIMHaMuUKe: ypaBHeHHe MeHieneeBa-Kianelipona, BepakeHUE 1711 BHYTPEHHEN
sHepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTosHus BemecTBa. dazoBeie nepexosl. [IpeoOpa3oBanue sueprun B $pa3zoBbIx nepexojax. HacbleHHbIe 1 HEHACKIILEHHbIE MapBhl.
Brnaxxnocts Bo3nyxa. Mogens crpoeHus skuakocteid. [ToBepxHocTHOe HaTsbkenune. CmaunBaHue W HecMauuBanue. Kamwmsipel. Monaens cTpoeHus
TBEPIBIX Tel. Mexanuueckue ceoticmea meépovix men. Kpucramiueckue u amopdHsle Tesna.

Buytpennss sneprus. Pabota u Teruionepenada kak crocoObl U3MEHEHUs] BHyTpeHHel sHepruu. IlepBblil 3aK0H TepMoIMHAMUKH. AnabaTHbIN
nporecc. HeobparumocTs TemIoBbIX MporeccoB. Bropoii 3akoH Tepmoannamuku. [IpeoGpa3oBanus sHepruu B TenoBbix MammrHax. uxi Kapro. KITJ]
TEIJIOBOM MalllMHbI. DKOJOTUYECKUE MPOOIEMbI TEMIOOHEPTE€TUKH.

OCHOBBI 2JIEKTPOAUHAMUKH

[IpenmMer u 3agaunM DIEKTPOJMHAMHUKU. OJIEKTPUYECKOE B3aUMOJEHCTBUE. 3aKOH COXpPAHEHMs JJIEKTpUYecKoro 3apsaa. 3akoH Kyiona.
Hanpsk€HHOCTP M TOTEHIMAIT SJIEKTPOCTATUYECKOTO Mo, [IprHIHI Cyneprno3unum MeKTpudecKkux nojieil. Pasnocts norennumanos. IIpoBogHukn u
JUDJIEKTPUKHU B JIEKTPOCTATUYECKOM I0JIE. DIeKTpuuecKas EMKOcTb. KoHaeHcaTop. DHeprust 3J1eKTpUUECKOro MoJIs.

[ToctosiHHbI nekTpuyeckuit Tok. Cuna Toka. dnexrpoasrxymias cuna (3C). 3akon OMa 11 MOJIHOM 3JEKTPUUECKOH Henu. DIEeKTPUUECKUN TOK
B MeTaJllax, 3JIEKTPOJIUTaX, MOTYIPOBOJHHUKAX, ra3ax u Bakyyme. [lnasma. Dnexmponus. TlonynpoBogHukoBbie mpubopsl. Ceepxnposooumocne.



MarnutHoe nosie. Bekrop MarHuTHON MHAYKUUHK. [IprHIMI Cynieprio3uuy MarHUTHBIX 10J1ei. MarauTHoOe 1oJie MpoOBOJAHMKA ¢ TOKOM. JlelicTBue
MarHMTHOTO I10JIs1 Ha IPOBOJHUK C TOKOM U JIBWKYIYIOCS 3apsDKeHHYI0 yactuny. Cuita Amnepa u cuiia JlopeHna.

[loTok BexkTOpa MarHUTHOM MHIYKIUU. SIBIEHHE 31€KTpOMarHuTHOM MHAYKUMU. IIpaBuno Jlenna. 3akoH snexkrpoMarHUTHOM mHAykuuu. DJC
MHIYKIMHM B JBWKYLIMXCSA NPOBOJHUKAX. SIBileHME CaMOMHIYKUUH. MHIYKTMBHOCTb. DHEPIHs JIEKTPOMATHUTHOrO MOJsA. MarHuTHblE CBOWCTBA
BELICCTBA.

KoJie0anust 1 BOJIHBI

Mexannueckue Kojnebanus. AMIUTUTYAA, IEPUO/I, 4acToTa, (pa3a konebanuii. [IpeBpaiieHus SHEPTUU P KOJICOAHUSIX. Boinyscoennble Koiebanus,
PEe30HaHC.

OnexTpoMarauTHele KoneOanus. KonebarenbHblii KoHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KoJeOaHUs. BBIHYKJAECHHBIE 3JIEKTPOMArHUTHBIC
kosnebOanus. Pesonanc. Ilepemennsiii Tok. KonaeHcaTop W KaTylika B LENU MEPEMEHHOTO TOKA. JleMeHmapHas meopusi mpaucgopmamopa.
[IpousBocTBO, Iepeaya U MOTpedIIeHNE IIEKTPUIECKON IHEPT M.

Mexanunueckue BoJHBL. [loniepednbie U Mpo10JIbHbIE BOJIHBL. JHEprus BoyHbl. MHTepdepennns u audpakiys BOJIH. 3ByKOBBIC BOJHBI.

DnexkTpoMarHuTHoe Imnosie. BuxpeBoe syiekTpuueckoe IMose. ONEeKTpOMarHuTHblE BOJIHBL. (CBOWCTBAa 3JEKTPOMAarHUTHBIX BOJIH. Jlnama3oHbl
AIEKTPOMArHUTHBIX U3YyYCHHUH U UX MpaKTUYeckoe mpruMeHeHue. [[puHIuIbI paiuocBs3U U TeJeBHUIeHUS. Pa3BuTue cpeacTB CBA3H.

Onruka

['eomerpuueckas onrtuka. IlpsmonuHeiiHOe pacnpoCTpaHEHUE CBETAa B OAHOPOJHOM cpene. 3aKOHbI OTpakeHUs M IpesomiieHus ceta. IlomHoe
oTpakeHue cBeta. opMyna TOHKOU JUH3BL. ONTHYECKHE TPUOOPEHI.

Ckopocthb cBera. BomHoBeie cBoiicTBa cBeta. [ucnepcus ceera. Matepdepennus ceera. KorepentHocts BoH. Audpaknus cBera. [lonmspusamus
CBETa.

Bunpt uznyaennii. Cnexkmpwi u cnekmpanvusiil anaius. IIpakTnaeckoe mIpuMeHEHUE JJIEKTPOMArHUTHBIX U3JTYyYCHU.

OcHOBBI cTICUATBLHON TECOPHH OTHOCHTEILHOCTH
WHBapraHTHOCTh MOJYJIsl CKOPOCTH CBETa B BakyyMe. IIpuHIMI OTHOCUTENBHOCTH DUHIITENHA. [I[pocmpancmeo u epems 6 cheyuaibHou meopuu
omuocumenbHocmu. IHepeus u UMnyave c60000HoU yacmuybsl. CBA3b MACChl M SHEPIMU CBOOOIHON YaCTHIIBI. DHEPTUs MTOKOSL.

KBanroBas pusuka. Pusnka aTroMa ¥ aTOMHOI0 SI/Ipa

[Tpeamer u 3a1a4n KBaHTOBOM (PU3UKH.

TennoBoe uzmydenue. Pacripeenenue sHepruu B CrieKTpe adcooTHO uépHoro Tena. ['unoreza M. Ilnanka o kBantax. ®@ortorddext. Onbitet A. I'.
CroneroBa, 3akoHbI hoTodpdexTa. YpaBHeHue A. DifHTelHa U1t GoTorddexTa.

®otoH. ['mmore3a ne bpoisis 0 BOJHOBBIX CBOMCTBaX dYacTUl. KopmyckynsipHO-BOJHOBOW nyanu3M. COOTHONIEHHWE HEONpeaeTIEHHOCTEN
I'eiizenbepra. JlaBnenue ceera. Onvimet I1. H. Jlebeoesa u C. H. Basunosa. [{ugpaxyus 31eKkmpoHos.

Mopnenu crpoenust aroma. OnbiTel Pezepdopaa. Ilnanerapuas monens crpoenust atoma. OObsCHEHHE JTMHEHYaToro crekTpa BoJopo/ia Ha OCHOBE
KBaHTOBBIX NOCTYJ1aTOB bopa. ClIOHTaHHOE U BBIHYKIEHHOE U3TyYEHHE CBETA.

CocraB u cTpoeHue aToMHbIX sifep. M3otonel. SAnepusie cuibl. Jlegekt macchl. DHEprus CBA3H aTOMHBIX siIEp.



PagnoakTuBHOCTE. BU/BI palioakKTHBHOTO M3ITydeHUs. 3aKOH PaJIMOAKTUBHOTO pacnaja. SaepHbie peakiuu, peakiuu JeaeHus U cuaTesa. Llemnas
peakimst eseHus saep. SnepHas sHepretuka. TepMosiiepHblii cuHTe3. [IpuMeHeHune saepHoit 3Heprun. buosocuueckoe Oelicmeue paouoaKkmueHbIx
U3Iy4eHul.

DneMeHTapHbIe YacTHIbl. DyHIaMEeHTAIbHBIC B3aUMOJICHCTBUS. Y CKOpumenu s1eMenmapHbix 4acmuy.

Crpoenne Beestennoit

[TpMeHUMOCTh 3aKOHOB (DM3HKH ISl OOBACHEHUS MPUPOJbI KOCMHUUYECKUX 00bekToB. ConHeuyHas cuctema. 3BE3[bl U MCTOUYHUKH WX SHEPTUH.
Knaccudpukanus 38E3n. OBomroruss Connna u 3Be3n. ['amaktuka. [pyrue ramaktuku. lIpocTpaHCTBEHHO-BpeMEHHBIC MacHITaObl HaOIIOgaeMOn
Bcenennoii. [Ipencrasnenue o6 3Bomonuu Beenennoit. Témras mamepus u mémnas sHepeus.

6. NPUMEPHOE TEMATUYECKOE IINTAHUPOBAHUE

0a30Bblii ypoBeHb — 2 4 B Heae 10 (136 4 3a 2 rona) / yenyonéunnstii ypoeenv — 5 u 6 neoentro (340 u 3a 2 zooa)



TemaTn4eckoe INJTAHUPOBAHUE

| Coaeprxanue 1o reMmam

‘ OcHOBHbBIE BU/AbI JCATCJIbHOCTH YIAIIUXCH

10 xaacc (68 u/ 170 u)

BBenenue. Pu3nKa M eCTeCTBEHHO-HAYYHBIN MeTO/l O3HAHMSI IPUPOAbI

(14/2 u)

®u3uKa M eCTeCTBEHHOHAYYHBIH

MeToa mo3HaHusi nmpupoabl (1 4 /
2u)

Oum3uka — QyHAAMEHTAIbHAS
Hayka o npupoje. Hayunbii
METOJl IO3HaHusA. MeToasl HcC-
cienoBaHus (PU3UYECKUX sIBIIE-
HUK. DU3NYECKUE BEIWYMHBI.
[Torpemnoctu u3Mepenuit pusu-
YECKUX BeIMYMH. Dusnueckue
3aKOHBl M TPAHMIBI MX IMpUMeE-
HHUMOCTH.

PuznuecKrue TEOPUH U IMPUHIIUIT
COOTBETCTBHUSI.
Pome wu  mecto
dbopmupoBaHUU
Hay4HOW KAapTUHBl MHpa, B
MPaKTUYECKOU JIeATETbHOCTH
moaen. Qusuka u Kyromypa

¢bu3ukn B
COBPEMEHHOM

OOBACHATH Ha KOHKPETHBIX NMpHUMEpax pojib U MecTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MHUpPA, B Pa3BUTHUH COBPEMEHHBIX TEXHHKH U
TEXHOJIOTMHM, B IIPAKTUYECKOM [JEATEIbHOCTH JIoJed. JleMoHCTpupoBaTh Ha
IpHUMepax B3aUMOCBS3b MEKIY GU3UKOM U APYrMMHU €CTECTBEHHBIMH HAyKaMH.
BocnpousBoauth cXxeMy HAy4YHOTO I[IO3HAHHs, NPUBOAUTH IpPHUMEpHl €&
UCMob30BaHus. JlaBaTh onpeeeHne MOHATUI U pacllo3HABATh UX: MOJIEJIb, HAyYHasI
THIIO0TE3a, PU3NUEcKas BEIMYNHA, (pr3ndecKoe siBIeHre, HayIHbIH (HakT, PU3nuecKuii
3aKOH, (pruznyeckast TeopHsi, TPUHIUI cOOTBETCTBUSA. OOOCHOBBIBATH HEOOXOUMOCTb
UCTIONIB30BaHUSI MOJIENICH Ui ONMUCAHWSA (PU3MUYECKUX SIBICHUA M TIPOIIECCOB.
[TpuBOANTE IPUMEPHI KOHKPETHBIX SIBICHUI, IPOLIECCOB U MOJIENEN I UX OIIMCAHUSL.
[TpuBoAMTE MpUMEpPHI (HU3NIECKUX BeTUInH. DOpMyIHpPOBaTh GU3NIECKHUE 3aKOHBI.
VYKa3pIBaTh IpaHULIbI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuBoaNTH TpUMEpPHI HUCHOJB30BAHUS (UIUYECKUX 3HAHUKH B
ApXUTEKType, IEKOPATHBHO-TIPUKIIATHOM UCKYCCTBE, MYy3bIKE, CIIOpPTE.
Oco3HaBaTh IEHHOCTh HAYYHOTO MO3HAHMS MHUpa JJIs YeJIOBEUeCTBa B LEJIOM U IS
KaX/IOTO 4YelIOBeKa B OTIENBHOCTH, BAXKHOCTh OBJAJEHHUS METOJOM HAay4YHOTO
MO3HAHUSA IS TIOCTHIKEHUS yCIexa B JII0OOM BHJI€ IPAKTUUYECKOH 1€ TeTbHOCTH.
['0OTOBUTH TIpe3eHTAlK U COOOIIEHHS MO0 W3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI
IpEeJICTaBJIECHbI B yUeOHUKE)

JKUBOIIVICH,

Mexannka (27 4/ 69 1)

Kunemaruka (6 4/ 15 u)

Mexaunueckoe paBmxkenme. Cu-

CTEMBI OTCUETA.

CkansipHple W BeKTOpHbIE (u-

3UYECKHE BEJMYMHBI. Marepu-
anpHasg Touka. [locrymarensHoe
NIBIDKECHHUE.

Tpaekropusi, nyTh, NepeMEILEHNUE,
KOOpJMHATa, MOMEHT BpPEMEHHU,

JlaBaTh ompeneneHWe TMOHATUH: MEXaHUYECKOE JIBUJKEHUE, MOCTYNaTelbHOEe
JBIKEHHUE, PABHOMEPHOE JBUKECHNE, HEPABHOMEPHOE IBMKCHHE, PABHOYCKOPEHHOE
JBUKEHHE, ABM)KEHHE TI0 OKPY>KHOCTH C TIOCTOSIHHOW CKOpPOCTbBIO, CUCTEMA OTCUETA,
MaTepuaibHas TOUYKa, TPACKTOpPHUS, IyTh, IEPEMEIIEHUE, KOOpAMHATA, MOMEHT
BPEMEHH, MPOMEXKYTOK BPEMEHHM, CKOPOCTb PABHOMEPHOIO JIBUXKEHUS, CpPEIHSs
CKOPOCTb, MTHOBEHHAsI CKOPOCTh, YCKOPEHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE.

Pacnio3HaBaTh B KOHKPETHBIX CHUTYyallMsIX, HAOJIOaTh SIBIEHHUS: MEXaHUYECKOEe
JBUKEHHE, TOCTYNATENbHOE JBUKEHUE, PABHOMEPHOE IBUKEHHE, HEPABHOMEPHOE
JBUKEHHE, PaBHOYCKOPEHHOE [BHKEHHE, IBUKEHHE C YCKOPEHHEM CBOOOIHOTO

MNaaCHUs, NBUKCHUC IO OKPYKHOCTHU C MMOCTOSIHHOM CKOPOCTBIO. BOCHpOI/BBOI[I/ITB




MIPOMEXYTOK BpEMEHH.

3aKkOH OTHOCHUTEIIbHOCTH  JIBU-
HKEHHUSL.

PaBHOMepHOE MPSMOJIMHEITHOE
newkenue.  CKOpOCTb  paBHO-
MEPHOI0 MPSIMOJIMHEHHOTO
JIBUKEHUS.

YpaBHeHue PaBHOMEPHOTO
nBwkeHus.  I'padpuku  paBHO-
MEPHOT'O ABUKECHHUS.

Croorcenue ckopocmeltl.
HepasHomepHoe JBUKECHHE.
CpenHsist CKOPOCTb.

MrHoBeHHass CKOpPOCTb. Y CKO-
peHre. PaBHOYCKOpPEHHOE [IBH-
KEHHE.

VYpaBHEeHUE  PaBHOYCKOPEHHOTO
nBuwkeHus.  ['paduxu  paBHO-
YCKOPEHHOTO JIBIDKCHUSL.
CBobosHOe najicHue TeN.

YckopeHnue cBOOOAHOTO MaICHHUS.

JIBr>keHuEe 10 OKPY>KHOCTH C
IIOCTOSHHOM TI0 MOZAYJII0 CKO-
poctero.  LleHTpocTpeMurenbHOe
YCKOPEHHE.

CKOpPOCTb, MTHOBEHHasi CKOPOCTb,
YCKOpPEHHE, LHEHTPOCTPEMUTEIBHOE
YCKOPEHHE.

[TapameTpsl ABMKEHUS HEOECHBIX
TeJ.

AOCOIIOTHO TBEPIOE TEIIO.

JlaGopaTropHbie padoThbI:

SBJICHUS: MEXaHMYECKOE JBUKECHHE, DPAaBHOMEPHOE JIBUKEHHUE, HEPABHOMEPHOE
JIBIDKCHHE, PAaBHOYCKOPEHHOE IBIKEHUE, IBIIKEHHE C YCKOPEHHEM CBOOOIHOTO
MaJICHUS, IBUKEHHE M0 OKPYKHOCTHU C TOCTOSSHHOW CKOPOCTBIO JUIsl KOHKPETHBIX TEIL.
3agaBaTh CUCTEMY OTCUETA JJIsl ONIMCAHUS JBUKEHUSI KOHKPETHOIO TeJla.
Pacno3znaBath cuTyanuu, B KOTOPBIX TEJIO MOYXKHO CYUTATh MAaTEPUATILHON TOYKOM.
OnuceiBaTh TPACKTOPUU JBUKEHHUS TE€J, BOCIPOU3BOIAUTH JBUKEHUE U MPUBOJUTH
MIPUMEPBHI TEJ, UMEIOIIUX 3aJaHHYIO TPACKTOPHUIO JIBUKEHHUS.

OrnpenensaTh B KOHKPETHBIX CUTYAIUAX 3HAYCHUS CKASIPHBIX (PU3UYECKUX BEITUYMH:
MOMEHTa BPEMEHH, IPOMEKYTKA BPEMEHU, KOOPAUHATHL, IIyTH, CPEAHENR CKOPOCTH.
Haxonute MOaynb W TPOEKIMH BEKTOPHBIX BEJIWYMH, BBIMOJHATh JICHUCTBUS
YMHOKE€HHS Ha YUCJIIO0, CIIOKEHHS, BBIYMTAHUSI BEKTOPHBIX BEJIMYHH.

Omnpeneniatb B KOHKPETHBIX CHUTYallUsX HaIpaBl€HUE, MOIYJb W IPOEKIUHU
BEKTOPHBIX (U3MYSCKUX BEIMYMH: I[EPEMEIICHUSI, CKOPOCTH PaBHOMEPHOTO
JBUKEHUSI, MTHOBEHHOM CKOPOCTH, YCKOPEHHUS, LICHTPOCTPEMUTEIIBHOTO YCKOPEHHUSI.
[IpuMeHsATh 3HaHUS O NEUCTBUSX C BEKTOPAMHM, MOJYYEHHBIE HA YPOKaX T€OMETPUHU.
Crnaovieamos u 8bl4UMANMb 6eKMOPbL NepeMeuyeHUll U CKOPoCmell.

BbisBasATE  ycTOHYMBBIE — TOBTOPSIOIIMECS  CBSI3M  MEXAY  BEJIMYMHAMH,
OIKCBIBAIOLMMH MEXaHUYECKOE JBHKEHHE.
Hcnonp30BaTh  pasiMyHblE  AJEKTPOHHBIE  PECYpPChl A MOCTPOCHMUS

HKCIEPUMEHTAIbHBIX IPaUKOB U UX 00pabOTKH. Y cTaHABIMBATh (PU3UYECKHUI CMBICIT
KOA((UIIMEHTOB MPONOPLUOHAIBHOCTH B BBIBIEHHBIX CBS3SX, B pe3yibTare
M0JIy4aTh HOBbIE (PU3MUYECKHE BETUYUHBI.

PaGorate B nape, rpyIie npu BbIIOJHEHUH HCCIIEI0BaTENbCKUX 3a/IaHUH.
OrneHMBaTh pealbHOCTh 3HAYEHUH MOTy4YeHHBIX (PU3MUECKUX BEJINYMH.

Brnaners cnocobamu onucaHus IBUKEHUS: KOOPAMHATHBIM, BEKTOPHBIM.
3anuchIBaTh yYpaBHEHHUsS PAaBHOMEPHOTO U PAaBHOYCKOPEHHOIO MEXAaHHYECKOTO
nBukeHus. CocTaBisTh  ypaBHEHUS PAaBHOMEPHOIO U PaBHOYCKOPEHHOTO
IIPSIMOJIMHEMHOTO IBMYKEHUS B KOHKPETHBIX CUTyalusaX. ONpenesnsaTs 10 ypaBHEHUAM
apaMeTpbl ABHXKEHUS.

[TpuMeHATH 3HAHUS O TOCTPOEHUM W UTEHUHM Tpa(UKOB 3aBUCUMOCTH MEXITY
BEJIMYMHAMU, IOJY4YeHHbIE Ha ypokax aireopbl. CTpouTh Trpaduk 3aBUCUMOCTU
KOOpJMHAThl MaTEpUAIIbHON TOYKU OT BPEMEHU JIBUKEHUSI.

Omnpenensts no rpaduKy 3aBUCUMOCTH KOOPIUHATHI OT BpEMEHH XapaKTep MeXaHuye-
CKOTO [JBIKCHMS, HauyalbHYIO KOOPAMHATY, KOOPAMHATy B YKa3aHHbII MOMEHT
BPEMEHH, U3MEHEHNE KOOPJMHATHI 38 HEKOTOPBIA MPOMEXKYTOK BPEMEHH, TPOEKIIHIO




1. M3yyeHnne NBUKEHUsI TeJa MO
OKPYKHOCTH.

CKOpPOCTH (III1 PaBHOMEPHOIO MPSIMOJMHEUHOTO JBUWXKEHHUs). Omnpenensts o
rpaduKy 3aBUCUMOCTU IPOEKIIMU CKOPOCTH OT BPEMEHH XapaKTep MEXaHHYEeCKOIo
JBUKEHMSI, MPOEKIMIO HAYAJIBHOM CKOPOCTH, IPOEKLHI0 YCKOPEHUS, M3MEHEHHE
KoopauHatel. Ompenenstb 1Mo TpaduKy 3aBHCHUMOCTH IPOEKIMHU YCKOPEHHS OT
BPEMEHM XapaKTep MEXAHWYECKOrO JBUKEHMSI, N3MEHEHUE MPOEKLIUU CKOPOCTH 3a
ONpeEaEHHBIN MPOMEKYTOK BPEMEHH.

JlaBaTh ompenelieHue TOHSATHH: aOCOMOTHO TBEPAOE TEJIO, TMOCTYMATeIbHOE H
BpallaTeabHOe ABMXKEHUS aOCOIIOTHO TBEPAOTO Tena. Pacrno3HaBaTh B KOHKPETHBIX
CUTyalusX, BOCIIPOM3BOJIUTh W HaONIOJaTh IIOCTYNATEIIbHOE M BpalllaTelbHOE
nBukeHus TBEpAoro Ttena. [IpumeHsTh MoAens aOCOMIOTHO TBEPAOrO Tena JUIsd
ONMCAaHUsS JBWKCHUS TeJl. BBIUHUCIATE 3HAYEHMS YIIIOBOM M JIMHEHHOW CKOpOCTEM,
4acTOTHI U TIeproia oOpallieHrs B KOHKPETHBIX CUTYyaIIHIX.

Omnpenensats napaMeTpbl JBHXKEHHUS HeOecHbIX Tena. Haxoauths HeoOXoaumyro JUis
JTaHHBIX pacuéToB nH(popmanmio B HTepHETE.

Crtpouts rpaduKu 3aBUCUMOCTH ITPOSKIIMH U MOIYJISI IEPEMEIIEHH s, CKOPOCTH MaTe-
pHaIBbHON TOYKM OT BpeMeHM ABMKeHUs. CTpouTh rpadMKu 3aBUCHUMOCTU IYTH U
KOOPAHWHATBI MaTepHaﬂbHOﬁ TOYKHU OT BPECMCHH JABUIKCHUA.

OnpenensaTs N0 rpaguKy 3aBUCUMOCTH KOOPJAMHATBI OT BPEMEHHU XapakTep Mexa-
HUYCCKOT'O JABWIKCHHA, HAYAJIbHYIO KOOPAWHATY, KOOPAHWHATY B yKa3aHHLIfI MOMCECHT
BPEMEHHU, U3MEHEHHE KOOPIAMHATHI 38 HEKOTOPBIM ITPOMEKYTOK BPEMEHH, ITPOCKIIUIO
CKOPOCTH (/1151 pABHOMEPHOTO MPSAMOJIUHEHHOTO JIBHKEHHS ), CPETHIOI0 CKOPOCTh, MO-
IyJdb MaKCUMaJbHOH MIHOBEHHOH ckopocTu. OnpenensaTs no rpaduky 3aBUCUMOCTH
MNpoOCKIMKU MNEPEMEIICHHUA OT BpPEMCHU XAPAKTECP MCEXAHUYCCKOro JABHIKCHUA,
MPOEKINI0 CKOPOCTH (/17151 paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKEHUS), U3MEHEHHUE
KOOpAWHATEI.

OnpenensaTs Mo rpaduKy 3aBUCHMOCTU NMPOEKLUU CKOPOCTH OT BPEMEHHU XapakTep
MCXAaHUYCCKOI'o ABMIKXCHUS, ITPOCKIUTIO HavaTbHOMU CKOPOCTH, MPOCKIUIO YCKOPCHUA,
IIPOEKIIMIO TIEPEMEIICHUS, U3MEHEHNE KOOPANHATBI, TPOWAEHHBIN MyTh. ONpenensiTs
no TrpaduKy 3aBUCHUMOCTH TPOEKLUHUU YCKOPEHHS OT BPEMEHHM XapakTep
MEXaHUYECKOIO [BUKEHHs, U3MEHEHHE INPOEKIHUH CKOPOCTH, U3MEHEHUE MOIYJISA
CKOPOCTH 3a ONPEACIEHHBIA MPOMEKYTOK BPEMEHH.

Pa3nuuate 1yTh ¥ NEpPEMEILIEHUE, MTHOBEHHYIO U CPEIHIOI0 CKOPOCTH.

HSMepﬂTB SHAYCHHA TMNCPEMCUICHUA, NYTU, KOOPAWHATBI, BPEMCHU JIBUKCHUS,




MT'HOBEHHOI CKOPOCTH, CpEIHEH CKOPOCTH, YCKOPEHUS, BPEMEHHU JABHIKCHHUS.
PabotaTh B mape npu BBHIIOIHEHHU J1a0OPaTOPHBIX pabOT M MPAKTUYECKUX 3aaHHH.
[IpuMeHsATH MOJENM «MaTepHajbHas TOYKa», «PABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHUE, «PaBHOYCKOPEHHOE JIBYKCHHE» ISl OMMCAHUS IBU)KEHHS PEaIbHBIX TEll
1 00BbEKTOB, U3Y4aEMBbIX B Kypce OMOJIOTHI

3akonbl puHamMuku Herotona (4 u
[10w)

SIBnenune uHepuuu. Macca u cuia.
NHepuuanpHble CUCTEMBI OTCUETA.
BsaumogerictBue Ten. CroxxeHue
CHIL.

[TepBolii, BTOPOIl U TPETHI1 3aKOHBI
Hrrotona.
ITpuHIMI
Tlammnes.

['eonienTpuueckas n rejimo-
LIEHTPUYECKAsk CUCTEMbBI OTCUETA

OTHOCHUTCIIBHOCTHU

JaBatp  ompeneiacHWe — NOHSATWM:  HMHEpPLMs, HHEPTHOCTb, Macca, CHIIA,
PaBHOJACHUCTBYIOIAsl CHUJIA, WHEPLUAJIbHAs CUCTEMa  OTCYETA, HEUHEpLUaIbHAs
CUCTEMA OTCUYETA, TEOLIEHTPUYECKAs U FeIMOLEHTPUYECKasi CHCTEMBI OTCUETA.
Pacnio3naBate, HabI0AATh SIBIICHHE MHEPIMH. [IpHBOIUTE MPUMEPHI €T0 POSIBICHUS
B KOHKPETHBIX CUTYaLHsIX.

OOBSICHIATh MEXAaHUYECKHUE SBJICHUS B UHEPLIUAIbHBIX YU HEMHEPIUAIBbHBIX CUCTEMAaX
orcuéra. Beiaenars AelcTBUs Ten IpYyr Ha Apyra U XapakTEpHU30BaTh UX CHJIAMM.
IIpuMeHATh 3HaHMS O ACUCTBUAX HAJl BEKTOPAMHU, ITOJIyYEHHBIE HA YPOKaX T€OMETPUU.
OnpenensaT paBHOJCHCTBYIOIYIO CHIYy JBYX U Oojee cuwi. Onpenensits
PaBHOJCHCTBYIOLIYIO CHILY DKCIIEPUMEHTAIIBHO.

@opMynMpoBaTh IEPBbIM, BTOPOH M TpeTud 3akoHbl HbrOTOHA, ycnoBHA uX
IIPUMEHUMOCTH. BBIABIATE yCTONYMBBIE TOBTOPSIOIIMECS CBA3U MEKIAY YCKOPEHUEM
TeJa M JEeHCTBYyIOIIEH Ha HEro CuwIol. YcTaHaBIMBaTh (PU3UUYECKUH CMBICT
K03 pHIHEeHTa MPOMOPIHUOHATBHOCTA B BBISBICHHOW CBA3M (BEIMYMHA, OOpaTHas
Macce Tena).

VYcranaBiuBaTh TpeTU 3aK0H HpIOTOHA DKCIIEpUMEHTAIIBHO.

IIpuMeHATH NepBbId, BTOPOX U TPETHUM 3aKOHBI HBIOTOHA ITpU peLIEeHUH PaCYETHBIX U
DKCIIEPUMEHTAIIBHBIX 3aa4.

OO60CHOBBIBaTh BO3MOKHOCTh IPUMEHEHHS BTOPOT0 M TPEThEro 3akoHOB HbroTOHa B
T€OLEHTPUYECKON cHucTeMe oTcuéra. HaxoauTh B JOMOJHUTENIBHON JUTEpaType U
WuTepHeTe MHPOPMALIUIO, TOATBEPKAAIOILYIO BpallleHHe 3eMIIH.

@opMyJIMPOBATh MIPUHIUIT OTHOCUTEIBHOCTH | anuies

Cuibl B Mexanuke (54/ 164)

3aKOH BCEMHPHOI'O  TATOTEHUS.
['paBuTanmonHas IMOCTOSIHHAS.
Cuma Tsoxectu. Cuiia TSDKECTH Ha
JIPYTUX IUIaHETax. ITepBas
KOCMHYECKasi CKOPOCTh. J[BIKeHNE
HEOECHBIX TEJ U CITyTHUKOB.

Bec 1 HEBeCOMOCTS.

IlepeunciaATh BUABI B3aUMOACUCTBUS TE M BUABI CUJI B MEXAHUKE.

JlaBaTh omnpeneneHue MOHATUN: CWIIA TSHKECTH, CHJIA YIIPYTOCTH, CHJla TPEHUs, BEC,
HEBECOMOCTB, TMIEPErpy3Ka, NepBast KOCMUYECKas CKOPOCTb.

@opMyIMPOBATh 3aKOH BCEMUPHOT'O TATOTEHUS U YCJIIOBUS €TI0 IPUMEHUMOCTH.
Haxoauts B nononHutensHou nuteparype u MHTepHeTe HHpopMaIio 00 OTKPHITUH
HpI0TOHOM 3aKOHAa BCEMUPHOTO TATOTEHUS, a Takke MH(OPMAIHIO, MO3BOJISIONIYIO
PACKpPBITh JJOTHKY HAYYHOI'O TO3HAHUSI ITPH OTKPBITHH 3aKOHA BCEMUPHOTO TATOTEHUSI.




Cunbl  ynpyroctu. 3akoH ['yka.
Cwuiibl TpeHus.

JlabopaTtopHble padoThI:

1. A3mepenue KECTKOCTH MpYy-
KUHBI.

2. A3mepenune  kod(ppuumenra
TPEHUs CKOJIb/KCHHS.

3. 3MepeHne cuJl B MeXaHHKe
(yray0JieHHbI YPOBEHb)

[IprMeHATh 3aKOH BCEMUPHOTO TATOTEHUS IPU PELIEHUH KOHKPETHBIX 3a/ad4.

Hmets mpencraBiienne 00 MHEPTHOM Macce U IPaBUTALMOHHON Macce: Ha3bIBaTh MX
pas3IM4Ms U CXOJCTBO.

PaccunThiBaTh CHITy TAKECTU B KOHKPETHBIX CUTYalUsIX. BBIUUCIATE CHILY TAXKECTH U
YCKOpPEHHE CBOOOJHOIO NaJCHUS Ha JAPYIrUX IUIaHETaX. BBIYHCIATH yCKOpEeHHE
CBOOOJHOrO MAJCHHUS HA Pa3IMYHBIX MUpoTax. Haxoauth B JOMOMHUTEIHHOU
mutepatype u MHTepHeTe nHpOpMALMIO 0 TapaMeTpax IUTAaHeT U APYTUX HeOSCHBIX
Ten. PaccunTeiBaTh NEpPBYH0 KOCMHYECKYK) CKOPOCTh. lCnosib30BaTh 3aKOHBI
MEXaHHUKH JIJIS OOBSICHEHUS JBUKCHHSI HEOSCHBIX TEJ.

BbruncnaTe Bec Ten B KOHKPETHBIX cUTyaluusax. Ha3plBaTh CXOACTBO U pa3iinyus Beca
Y CUJIbI TsDKECTU. Pacnio3HaBaTh M BOCIIPOU3BOJUTH COCTOSIHUS TEN, PU KOTOPBIX BEC
TeJa paBeH CUJIe TSKEeCTH, Ooublie i MeHblle e€. OnUChIBaTh U BOCIIPOU3BOIUTH
COCTOSIHME HEBECOMOCTH TEJIA.

OnpenensaTh MEeperpy3Ky Tella MpU pelieHur 3a1ad. HaxoauTh B TOTOTHUTEIBHOM
auteparype u HTepHeTe nHGOPMAIIMIO O BIMSHUM HEBECOMOCTH W TIEPErpy3KH Ha
OpraHu3M 4YelloBeKa. [ 'OTOBUTH MPE3CHTAllMd U COOOIIEHUS O TIOBEICHUU TEI B
YCIIOBHSIX HEBECOMOCTH, O MOJIETaX YEIOBEKa B KOCMOC, O JIOCTHKCHHUSX HaIlIeh
CTpPaHBI B MMOATOTOBKE KOCMOHABTOB K TOJIETAM B YCIIOBUSX HEBECOMOCTH.
Pacnio3naBaTh, BOCIPOU3BOANTh W HAOMIOAATh Pa3NUYHBbIC BHUIBI JedOopMaIuu Tel.
dopmynrpoBaTh 3aK0H ['yka, TpaHUIIBI €T0 MPUMEHUMOCTH. BBIUUCIIATE U U3MEPSTH
CUIIY YIPYTOCTH, KECTKOCTh MPYKHUHBI, )KECTKOCTh CUCTEMBI IPYXHH. MccnenoBarhb
3aBHCHMOCThH CHJIBI YIIPYTOCTH OT Je()OpMaIli, BBITIOTHATH SKCIEPHUMEHTAITBHYIO
poBepKy 3akoHa ['yka. Pacnio3HaBaTh, BOCIPON3BOANTD, HAOMIOAATD SIBJICHUS CYXOTO
TPEHHUSI TIOKOSI, CKOJIBKEHUS, KAUeHUS, SIBJICHHE CONPOTUBIICHUS TPH JIBMKCHUN TeIa
B JKUJKOCTH WM Taze. M3MepsaTh U n300paxkaTh rpadUuecKu CHUIIbI TPEHUS MOKOS,
CKOJIB)KEHUS, KQUeHUs, KHUJIKOTO TPEHUS B KOHKPETHBIX CHTyamusix. Vcrosib30BaTh
dbopMyIy A BBIYUCIEHUS CUITBI TPEHUS CKOJIBKEHUS IIPHU PEIICHUH 33/1a4. BBIsBIATH
OKCIIEPUMEHTAIHLHO BEITUYHUHBI, OT KOTOPHIX 3aBUCHT CHJIA TPCHUS CKOJBKCHHSI.
W3mepsTh CUIIy TSDKECTH, CHIIy YIPYTOCTH, BEC Tella, CHIIy TPEHHUS, yIJINHEHHE
npyXuHbL. ONpenensaTh ¢ MOMOIIBI0 KOCBEHHBIX W3MEPEHUN JKECTKOCTh TPYKHHBI,
KOX(PGUIIUEHT TPEHUS CKOIBKCHHSI.

PaGorats B mape mpu BBHITIOJHEHUH MPAKTUICCKUX 3a/TaHUN.

Haxomuth B [OmONHHUTENbHOW JuTepaType u HWHTepHere wuHGOPMAIUIO O
MIPOSIBIICHUSX CHITBI TPEHUS, CITOCO0aX e€ YMCHBIIICHUS U YBEIIMUCHUS, POJIH TPEHUS B




pUPOE, TEXHUKE U OBITY.

[TpuMeHSTh OJYyYEeHHBIC 3HAHUS TIPU PEIICHUH 33/1a4 Ha OJTHOBPEMEHHOE JICHCTBUE
Ha TEJIO HECKOJIbKHUX CHJI, HA IBUKECHUE CUCTEMBI CBSI3aHHBIX TEIL.

HaxomuTh B IOMONHUTENBHOW JUTeparype u MHTEepHETEe MH(pOpPMAIMIO O BKIAIE
pasHBIX YUEHBIX B Pa3BUTHE MEXaHUKH. ['OTOBUTH MpPE3CHTAIMU M COOOILEHUS I10
U3YYCHHBIM TEMaM.

BBINONHATE TOTIOIHUTENbHBIE HCCIIEAOBATENbCKAE PAabOTHI MO0 M3YYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI IIPEJICTABIICHBI B YUCOHHKE).

[TprMeHsITh 3aKOHBI TMHAMUKH JJIsl OMUCAHMS IBIKEHUS PEaTbHBIX TEJ

3akoH coxpaHeHus1 UMITYJIbCA (3 4
/5u)

Nmnynbe Ttena. MMnoyibc CHIIBL.
3aKOH COXpaHEHHUs HMIIyJIbCA.
PeaktuBHOE ABMXEHUE

JlaBaTh ompenesneHne MOHSATHH: MMITYyJIbC MAaTEPHATIbHOW TOYKH, WUMITYJIbC CHIIBL,
UMITYJIBC CUCTEMBI TEJI, 3aMKHYTasi CUCTEMa TeJl, PEaKTUBHOE JIBIKCHHE, PEaKTUBHAs
cuia.

Pacrnio3HaBaTh, BOCIPOM3BOANTH, HAOMIOAATh YIPYTHE W HEYNPYTHE CTOJKHOBEHHS
TEJl, PEaKTUBHOE JIBIKCHHE.

HaxonuTe B KOHKPETHOH CHTyallUd 3HAYEHHS HMMITYJbCa MATEPHAIbHONW TOUKHA H
UMITYJIbCA CHIIBL.

®opMynupoBaTh 3aKOH COXPAaHEHUS UMITYIIbCA, TPAHUIIBI €T0 TPHUMEHUMOCTH.
CocTaBisTh YpaBHEHUS, OMUCHIBAIOIINE 3aKOH COXPAHEHHs UMITYJIbCca B KOHKPETHOU
curyanud. HaxoauTe, HCHOIB3ys COCTABICHHOE ypaBHEHNE, HEM3BECTHBIC BEIIMYHUHEI.
Co3naBath CUTYyallld, B KOTOPBIX MPOSIBIISETCS 3aKOH COXPAHEHUS UMITYJIbCa.
CocTaBisTh MPH PEIICHUN 3371ad YPAaBHEHUS C YUETOM PEaKTUBHON CHUTBI.

Haxonuts B nononHuTensHol aureparype u MaTepHeTe nHdOpMaIuio mo 3a1aHHON
Teme. [ OTOBHUTB Mpe3eHTANU U COOOIIEHHSI TI0 M3YYE€HHBIM TeMaM (BO3MOYKHBIE TEMBI
IPEJICTaBJICHbI B yUeOHUKE).

["'0TOBUTH Mpe3eHTAIINH U COOOIIEHHSI O TTONIETAaX YeIOBEKa B KOCMOC, O JIOCTHKEHHSIX
Halleil cTpaHbl B OCBOEHHMH KOCMHUYECKOTO IPOCTPAHCTBA.

PaboTatp B mape Wi rpynre npy BHIOJIHEHUH MPAKTUYECKHUX 3aaHUH

3aKOH COXpaHEeHHSI MEeXaHMYECKOM
Hepruu (4 4/ 10 u)

Pa6oTta criiel. MOIITHOCTE.
Kunernueckas sneprusi.

Pabora cunel TskectH. Ilo-
TeHIMaJbHAsl DJHEpPrus Tela B
rpaBUTallMOHHOM TIosie. Pabora
cunbl ynpyroctu. [loreHuuanbaas
SHEprus yIpyro nedopMu-
POBAHHOTO TeEJA.

JaBaTh ompenereHre MOHATHI: paboTa CHIIbI, MOIIHOCTh, KHHETHUECKas JYHEPTHs,
MOTEHIMAIbHASA SHEPIus, MOJTHAS MEXaHUYECKasi SHEPTHsl, H30JIMPOBAHHASI CHCTEMA,
KOHCEPBAaTHUBHAsA CHUJIA.

BbIauciisiTh B KOHKPETHOW CUTYaIlMK 3HaYeHUs (PU3MUECKUX BETMYUH: PaOOThI CHIIHI,
paboThI CUTIBI TSXKECTH, paOOTHI CHIIBI YIIPYTOCTH, PAOOTHI CUJIBI TPEHHSI, MOIITHOCTH,
KMHETUYECKON HSHEPruM, HU3MEHEHUS KUHETUYECKOW HSHEPruM, MOTCHIIMAIbHON
SHEPruM TEJI B TPABUTALMOHHOM II0Ji€, [OTEHIMAJIbHOW JHEPIUM YIPYro
nehOpMUPOBAHHOTO TeJIa, TOJTHOW MEXaHUIECKON IHEPTHUH.




3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIHH.

JlaGopaTropHbie padoThbI:
1. U3yyeHne 3aKOHA COXpaHe-
HUSI MEXaHUY€eCKOM IHEePruu.

CocraBisiTh ypaBHEHMS, CBsA3bIBalOLME pabOTy CHJIbI, JEHCTBYIOIIEH Ha TEJIO B
KOHKPETHOM CHUTyallud, C MU3MEHEHHEM KHHETHMYECKOW 3Hepruu Ttena. Haxonuts,
UCIIOJIb3YS COCTaBJIECHHOE YPAaBHEHUE, HEN3BECTHbBIE BEINYMHBI.
@opMyIHpOBaTh 3aKOH COXPAHEHUs IIOJIHOW MEXAaHWYECKOM HHEPruu, Ha3blBATh
TPaHULIBI €70 TPUMEHUMOCTH.
CocTaBiATh ypaBHEHMS], ONIUCHIBAIOIIME 3aKOH COXPAHEHHS MTOJIHOW MEXaHUUYECKOU
SHEPruM, B KOHKpETHOU cuTyanuu. HaxonuTe, NCHoJb3ys COCTaBIEHHOE ypaBHEHUE,
HEN3BECTHBIE BEJIMYUHBI.
CoznaBaTh CcHUTyalluM, B KOTOpBIX MPOSBISIETCS 3aKOH COXPAHEHMs IOJIHOM
MEXaHUYECKON IHEPTUU.
BBINONMHATE SKCIEPUMEHTAIBHYIO IPOBEPKY 3aKOHA COXPAHEHHMS] MEXaHUYECKOU
SHEPrUu. BeINMOIHATH KOCBEHHbIE U3MEPEHUS UMITYJIbCA TEJ1a, MEXaHUYECKON SHEPT U
Tena, paboThl CHIIbI TPEHUS.
PaGotats B mape, TpyIine npu BHITOJTHEHUH MPAKTUYECKUX 3a/IaHUH.
CocTaBisiTh YpaBHEHMSI U HaXOJIUTh 3HAYEHUS] (GU3NUYECKUX BEJIMYUH MPU PELICHUU
3aja4, TPEOYIOIIHUX OJTHOBPEMEHHOTO MPUMEHEHHS 3aKOHOB COXPAaHEHUS UMITYJIbCca U
MEXaHUYECKON 3HEpPruM; 3a7ad, IO YCJIOBUIO KOTOPBIX COXPAHSETCS HUMIIYJIbC, HO
MU3MEHSETCS MOJIHAs MEXAHMYeCKash JHEprus CHUCTEeMbl Tel. BhIUMCIATH BTOPYIO
KOCMHUYECKYIO CKOpOCTh. HaxoauTe B JOMOJHHUTENBHOM JuTepatype U MHTEepHETE
uHGOpMalLMI0 N0 3aJaHHOM Teme. ['OTOBUTH Npe3eHTaluu U COOOLIeHUs MO U3-
YYEHHBIM TeMaM (BO3MOKHBIEC TEMBI MPEICTABIICHHI B yUeOHUKE).
ITpyMeHsTh 3aKOHBI COXPAaHEHMSI UMITYJIbCA U MEXAHUYECKOW YHEPTUU AJI OIMCAHUS
JBUKEHUS pEaIbHbBIX Te

JAunamuka BpamaTeaIbLHOro
ABH:KEHUS] a0COJIIOTHO TBEPAOTo
Tedia (3 v)

OcCHOBHOE ypaBHEHHE JTUHAMUKHU
BpaHIaTCJ'II)HOFO ABUXKCHUA.
Yrinosoe yckopeHue. MomeHT
cuibl. MOMEHT MHEPLUHU TBEPAOTO
Tena. MoMeHT umnyibca. 3aKkoH
coxpaHeHm{ MOMCHTA I/IMHYJ'II)CZL
Kunernueckast sHeprus abCoOT-
HO TBEPJIOTO TeNa, BPAIArOIIErocs
OTHOCHUTEIBbHO HENOABMKXHOMN OCH

JlaBatTh onpeenacHue MOHATHI: YTII0BOE YCKOPEHUE, MOMEHT CUJIbl, MOMEHT HHEPLIUU
TBEPAOTrO Tejla, MOMEHT HMITYJbCa, KMHETUYECKash PHEPIrus aOCOIIOTHO TBEPIOTO
Tena.

Breraucnsarts B KOHerTHOI\/'I CUTyalluu 3HAYCHUA q)HSI/I‘IeCKI/IX BCJIMYHMH: YTJIOBOI'O YCKO-
peHusl, MOMEHTA CUJIbI, MOMEHTA UHEPLIMK TBEPIOTO TEJIa, MOMEHTA UMITYJIbCA, KHHE-
THYECKOW YHEPTUH TBEPJOTO TEA.

CocTaBisiTh OCHOBHO€ YpaBHEHME JHMHAMUKHM BpallaT€IbHOIO JIBUJKEHUS B
KOHKpPETHOM cuTyauuu. OmnpenensaTs, HCHOJIb3ysd COCTaBICHHOE YpaBHEHHE,
HEU3BECTHBIE BeNIWYHUHBI. DOpMyJIMpOBATh 3aKOH COXPAHEHUS MOMEHTa UMIIYJIbCA,
yCJI0BUA €TI0 HIPUMCHHUMOCTH. CocCTaBIIATh YpaBHCHHE, OIIMUCBIBAIOINIME 3aKOH
COXpaHEHMsI MOMEHTA UMIYJIbCa, B KOHKPETHOW cuTyaruu. OnpenensTh, UCIOJIb3Ys




COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.

CoznaBaTh CHUTyalluu, B KOTOPBIX TPOSIBISETCS 3aKOH COXpPAaHEHUS MOMEHTa
HMITYJIbCA.

Haxomuts B mononHuTensHOM nuteparype U MHTepHeTe nundopmanmio o mpumepax
MPAKTUYECKOr0 MPUMEHEHHsI 3aKOHA COXPAHEHHUS UMITYJIbCa, O THPOCKOIIE

Cratuka 3u/5u)

PaBHOBecue MaTepuaabHOW TOYKH
Hu TBEPJIOTO Tena. Bunnl
paBHOBECHUS. Y CIIOBUSI PABHOBECHS.
MoOMEHT CHJIBI.

JlabopaTropHas padora:
HN3yyeHue paBHOBeECHS TeJia MOJ
JAeiicTBHEM HECKOJBKHX CHJI

JlaBatb onpeneneHne NOHATUI: paBHOBECUE, YCTOMYMBOE PAaBHOBECHE, HEYCTOMUYHNBOE
paBHOBeEcHE, O€3pa3TMIHOE PABHOBECHE, TUICUO CHITBI, MOMEHT CHIIBL.

Haxonuth B KOHKPETHOM CUTyalluy 3HAYEHMS IJIeYa CUIIbl, MOMEHTA CHUJIBI.
[lepeuncnarh ycOBHS pPaBHOBECHS MaTepUAIbHOM TOYKM W TBEPAOro TeJja.
CocTaBiATh ypaBHEHHUsI, OIKCHIBAIOIIME YCIOBUS PABHOBECHUS, B KOHKPETHBIX
cutyarusax. Onpenensitb, HCIOIb3YS COCTaBJICHHOE YypPaBHEHHE, HEU3BECTHBIC
BEJIMYUHBI.

Pacnio3naBath, BOCIIPOU3BOAUTH U HAOIOIaTh PA3TUYHBIC BUIBI PABHOBECHS TEI.
H3mepsaTh cuily ¢ MOMOIIBIO IPYKHHHOTO IMHAMOMETPA U IU(PPOBOTO AATUYUKA CHUIIBI,
U3MEPATH IJIeYo Cuiibl. PaboTath B mape, IpyIine NP BHITOJIHEHUH MPAKTHUYECKUX
3aganuii. HaxoquTs B JomoNHUTENbHON JuTepatype U MHTepHeTe mHbopMaIUio o
3HAYCHUH CTATUKU B CTPOUTEILCTBE, TEXHHUKE, OBITY, 00BbsICHEHUE POPMBI U pa3MepOB
00BEKTOB  MpHUPOAbl. ['OTOBUTH MpE3CHTAMU U  COOOIICHUS,  BbINOIHAMD
uccredosamenvckue pabomel 10 3aJaHHBIM TEMaM.

Pabotate B mape npu BHIIOTHEHUH JTaO0OpaTOPHOU pabOTHI

OcHOBBI THAPOMEXaHUKHU (24/ 5 u)

JlaBnenue. 3aKoH [Tackas.
PaBHOBecue xuakocTm WU rasa.
3akoH Apxumena. [InaBanue ten.
JIBM>KEHHE  JKHIKOCTH.  3aKOH
bepunymn. YpaBuenne beprymm

JlaBaTh ompeneneHue MOHATHI: HEC)KUMAEMasl KUJIKOCTb, PABHOBECUE KUIKOCTU U
rasa, TMIpOCTaTUYECKOE JIaBJICHUE, JJAMHUHAPHOE TEeYeHHE, TYpOYJIEHTHOE TEUEHHE.
Pacnio3znaBaTh, BOCIIpOU3BOIUTE U HAOIIOaTh JIAMUHAPHOE U TYpOyJIE€HTHOE TeUEeHHE
JKUJKOCTH.

HaxonuTte B KOHKPETHOM CUTYyally 3HAYECHUSI JABJICHUS B TOKOSIIEHCS )KUIKOCTH WIH
raze. ®opmynupoBars 3akoH [lackans. [TpumensaTs 3akon [lackans s oObsCHEHUS
TUAPOCTaTUYECKOTO0  Mapajgokca, Juid  OOBSCHEHHS  NpUHIUNA  JeHCTBUS
TUAPABIMYECKOrO IIpecca U BBIYUCICHUS TapaMeTpoB mpecca. PopMyIupoBaTh 3aKOH
Apxumena. IlpumensaTe 3akoH Apxumena Uil pelIeHHs 3anad. PaccumTeiBaTh
IUIOTHOCTH T€JIa IO €70 MOBEIEHUIO B KUAKOCTH. ONpeaessaTh BO3MOKHOCTD TIaBAHMS
Tena.

CocraBisTh ypaBHEHHE bepHYIUIN B KOHKPETHBIX CUTyalMsiX. OnpenensTh, HCTIONb3Ysl
COCTaBJICHHOE YPaBHEHUE, HEU3BECTHBIE BEIINYNHBI.

IIpuBoauTE NTPUMEPHI, WUIIOCTPUPYIOIIUE BBIIOJHEHUE YpaBHEHUs bepHyium.
IIpuMeHnATh ypaBHeHUE bepHyuM U1 ONMCaHMsI IBUYKEHHUSI )KUJKOCTH B PACTEHUAX U




JKMBBIX OpraHu3Max.

IlongBenenne WUTOrOB
TeMbl «MexaHukKay

N3YUYCHUA

OnuceIBaTh MEXaHUYECKYIO KapTHUHY Mupa. [lepeuncrars 00beKThl, MOJIETIH, SIBJICHHUSI,
¢u3nueckue BENWYHMHBI, 3aKOHBI, HaydHble (DAKThl, CpelICcTBa  OIMCAHMUA,
paccMaTpuBaeMble B KJlacCUUECKO MexaHuke. DopMyIupoBaTh NpsMYI0 U 00paTHYIO
3a]1a4l MEXaHUKHU.

VYka3pIBaTh I'PAHMIIBI IPUMEHUMOCTH MOJIENIEH U 3aKOHOB KJIACCUYECKOM MEXaHUKH.
HazpiBaTh npuMepbl UCIIOJIB30BAHUSI MOJIEIEH M 3aKOHOB MEXAHWMKH JUIsl ONMCAHUS
JIBUKEHHSI pEaJIbHBIX TEJl.

XapakTepu3oBaTb CHCTEMHYIO CBS3b MEXJY OCHOBOIIOJAralmolMMU HayYHBIMU
MOHSATUSMH «IIPOCTPAHCTBO» U «BPEMsD», HA3bIBATh UX CBOMCTBA

MouJiekyasipHas ¢pusuka u TepmoanHamuka (17 1/ 36 4)

OcHoBBI MOJIEKYJIAPHO-
knHeTn4veckoii reopun (MKT)
Bu/7u)

MonekynsipHO-KUHETHYECKasT
teopust (MKT) ctpoenus BemecTBa

u eé JKCIIEPUMEHTAJIbHbIE
JI0Ka3aTeNIbCTBA. BbpoyHoBckoe
JBUYKEHUE.

TemmepaTypa U TemioBOoe paB-

Hoecue. Ilkaner Ilenbcus wu
KenpBuna. AOcogOTHas  TEM-
meparypa Kak Mepa cpenHei

KMHETUYECKOM SHEPIUH TEILIOBOTO
JBIKEHUS YaCTHUL[ BELIECTBA.
Cunbl B3aUMOJICHCTBUS MOJIEKYIT B
pPa3HBIX arperatHblX COCTOSHMSAX
BEILIECTBA.

Monenb «uaeaJbHBIN
JlaBnenune rasa.
JABJICHUEM W CpEIHEH KHHe-
THYECKOW HDHEpPrueu  IMocTyma-
TEIBHOIO TEIIOBOTO  JBUYKEHUS
MOJIEKYJT UJIEATBHOTO rasa.
OCHOBHOE ypaBHEHHE MOJIEKY-
JISIPHO-KUHETUYECKON TEOPUH
MJI€aIbHOTO Tasa.

ras.
CBsi3b  MEXIY

JlaBatb onpeneneHne MOHATUN: TEIJIOBBIE SIBJICHUS, MAKPOCKOIIMYECKHE TeIa,
TEIUIOBOE  JBM)KEHHE, OpOYHOBCKOE JABMWXKEHHE, AUPPy3us, OTHOCUTENIbHAS
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJISPHAs Macca, MOJIEKysa, mMacca
MOJIEKYJIbI, CKOPOCTb JABM)KEHHS MOJIEKYJbl, CPEIHSAS KHUHETHUYECKas DSHEPIUs
MOJIEKYJIBI, CHUJIbl B3aUMOJEHUCTBUS MOJIEKYJ, UACAIBHBIA Ia3, MUKPOCKOIIMYECKHE
napameTpsl, J1aBJeHue ra3a, abCotoTHas TeMIeparypa, Ternjaosoe pasHoBecue, MKT.
IlepeunciATh MUKPOCKOIIMYECKHE U MAKPOCKOIIMYECKHE ITApAMETPBI rasa.
Ilepeunciare ocHOBHble monoxkeHuss MKT, npuBoaUTE npUMEphl, pe3ybTaThl
HaOJI0IeHUI U ONUCHIBATH YKCIIEPUMEHTHI, JOKA3bIBAIOIINE X CIIPaBEIIUBOCTb.
Pacnio3HaBaTh U ONUCKHIBATH SIBICHUS: TEIJIOBOE ABM)KEHHUE, OPOYHOBCKOE JIBUJKEHUE,
T dy3us. BociponzBoauTh U 00BACHATH ONBITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb
ckopocTd nud@y3un OT TeMieparypbl M arperaTHOro COCTOSIHHS BEIIECTBa.
HaGnronate niuddys3uto B )KUAKOCTAX U razax.

Hcronb30BaThk IMONY4YEHHbIE HA YpPOKaX XWMHHM YMEHHS OIPEAENATh 3HAYCHUS
OTHOCHUTEJIBHOM MOJIEKYJISIPHOM MAacChl, MOJIIPHOM MAacChl, KOJIUYECTBA BEIIECTBA,
Macchl MOJIEKYJIbI, POPMYIUPOBATH (PU3HUUECKUN CMBICI IOCTOSTHHON ABOTrajpo.
OnuceIBaTh METOIbI OIIPENIETIEHNS Pa3MEPOB MOJIEKYJ, CKOPOCTH MOJIEKYIL.
OneHnBaTh pasMep MOJIEKYJIbI.

OOBACHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUI BemecTBa Ha ocHoBe MKT.
OnunceiBaTh MOJENb «HJICATBHBIN Ta3», ONPEAENATh IPAHUIBl €€ NMPUMEHHMOCTH.
CocraBnars ocHoBHOE ypaBHeHHEe MKT mzaeanbHOro raza B KOHKPETHOM CUTyallUU.
OmnpenensiTb, UCMOJIB3YSl COCTABICHHOE YpaBHEHUE, HEU3BECTHBIC BETMUUHBL.
CocTaBiATh ypaBHEHHUE, CBA3BIBAIOIEE [ABICHUE HJICANBHOIO Ta3a CO CpeaHel
KMHETUYECKON YHEPTUEN MOJIEKYJ, B KOHKPETHOM cuTyanuu. OnpenensTh, UCIOIb3ys




COCTaBJICHHOE YPaBHECHHE, HEU3BECTHBIE BETHUMHBIL. OMHUCHIBATH CIIOCOOBI H3MEPEHUS
temneparypbl. CpaBHuBaTh mkaiabl KensBuna u Llenscusi.

CocTaBidTh ypaBHEHHE, CBA3BIBAIOLEE A0COIIOTHYIO TEMIIEPATYPy UIACAIILHOIO ra3a
CO CpeIHEHd KHHETHYECKOM HHEprueil MoOJIeKyJl, B KOHKPETHOM CHUTYyallUH.
Ornpenenarb, UCTIOIb3YSl COCTaBICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUMHBI.
CocTaBnarh ypaBHEHHUE, CBS3bIBAIOIIEE JABICHUE HJICATbHOIO Ta3a ¢ abCOIIOTHON
TEMIIEpaTypol, B KOHKpETHON curyauuu. ONpeaenirb, UCIOIb3Ysl COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.

W3mepsTe  TeMmrepaTrypy OKHIKOCTH, Ta3a IKUAKOCTHBIMU H  IU(PPOBBEIMHU
tepMoMeTpamu. PabGoraTte B nape, rpyrnie npy BHIIOJHEHUHU NMPAKTUYECKUX 3a/IaHUH.

YpaBHeHusi cocrosinusi raza (4u
/84)

YpaBHEHHE COCTOSIHUS UACATLHOTO
raza. YpaBHeHue MeHeneeBa—
Kianeiipona. N3omnponeccel.
["a30BBI€ 3aKOHBI.

JlaGoparopHasi pa6ora:
JKcnepuMeHTAIbHAsA
nposepka 3axkona I'eii-
JIoccaka (u3mepeHne
TePMOAUHAMUYECKHUX Ma-
paMeTpoB rasa).

CocTaBnsATh YpaBHEHUE COCTOSHUS UACAIBHOIO Ia3a M ypaBHEHHE MeHpeneeBa—
Knaneilpona B KOHKPETHOM CHUTyalMH. BBIUUCIATH, HCHOJB3YS COCTaBICHHOE
YPaBHEHUE, HEU3BECTHBIE BEINUNHBI.

PacniozHaBaTh ¥ ONMCBIBATH N30IIPOLIECCHI B UACATBHOM rase.

[IporHo3upoBaTh OCOOEHHOCTH MPOTEKAHHMsS H3OIPOIECCOB B MJCAIBHOM TIa3e Ha
OCHOBE YpPaBHEHHUH COCTOSHMs HJIECAIBHOrO raza u MeHnaeneesa—Kianepona.
OO0oCHOBBIBaTh W OTCTauBaThb CBOU IHpeanojoxeHus. dopmynupoBaTh ra3oBble
3aKOHBI M ONPENENATh TPAHULIBI UX TPUMEHUMOCTH. COCTaBIATh YPaBHEHUS AJIS UX
OnucaHus. BBUMCIATH, HCNOIB3Ys COCTaBICHHOE YpPaBHEHHE, HEU3BECTHBIE
BEIINYUHBI.

[IpencraBnsth B BHJE TpadUKOB H30XOPHBIM, H300apHBIA W HM30TEPMHUUYECKUN
nporneccel. OmpenensaTe Mo rpadukaMm Xapakrep mpolecca U MaKpormapaMeTphl
uaeanbHoro rasa. McecnegoBaTh  OKCIEPUMEHTANIBHO — 3aBUCHMOCTH  MEXKIY
MakpoIapamMeTpaMu IpH U30IpoLEeccax B rase.

W3mepsaTh naBieHHE BO3AyXa MaHOMETpaMHM M LU(POBBIMU JaTYMKAMM JaBJICHUS
rasa, TeMIeparypy rasa KHUJIKOCTHBIMU TE€PMOMETpaMH M LUPPOBBIMU
TEMIEPATYPHBIMH JJaTYMKAMU, 00bEM raza — C MOMOIIBIO CUIb(OHA.

PaboTats B nmape, rpyrmiie Ipu BHIIIOJHEHUN MPAKTUUYECKUX 3aJaHHMH.

B3aumHble npeBpanieHus
skuakoctm uraza(lu/ 3 u)

B3anmHble mnpeBpamieHus  KHI-
KOCTM M Tra3a. HacellieHHbIE U
HEHACBILLICHHbIE Mapbl. /laBieHue
HACBIIIEHHOr0 mapa. Kunenue.
BiaxxHocTh BO31YyXA.

JlaBaTh onpeaeneHne NOHATUN: UCTIApEHUE, KOHACHCAIU, KUIIEHHUE, TUHAMHYECKOE
paBHOBECHE, HACBHIIIEHHBIA Map, HEHACHIIIEHHBINA Map, KpUTHYECKas TeMIleparypa,
TeMIepaTypa KUIEHUs, aOCOMIOTHAS BJIAXXHOCTh BO3AyXa, MapldaibHOE JaBlCHUE,
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/lyXa, TOYKA POCHI.

Pacno3naBath, BOCIIPOM3BOJIUTH, HAOMIOAATH SBICHUS: WCHApeHUE, KOHICHCAIIWS,
kurienre. OnuchiBaTh CBOMCTBA HACHIIIEHHOro mapa. Co3laBaTh KOMITbIOTEPHBIE




MOJIENN IMHAMUYECKOTO PaBHOBECHSI.

N3mepsTh BIaXXKHOCTh BO3/AyXa C IOMOLIBIO TUTPOMETPA U cuxpomeTpa. ONnuchIBaTh
YCTPOMCTBO rUTpoMeTpa U icuxpomerpa. OnpenensiTb OTHOCUTENBHYIO BIAXKHOCTB 110
ncuxpomerpuueckor Ttabmuue. OrmnpenensiTh aOCOMIOTHYIO BIAXKHOCTh BO3/yXa,
[apLUAIbHOE [ABJIEHHE, OTHOCUTENIBbHYIO BIAXHOCTh BO3[yXa, TOYKY pOCHl B
KOHKPETHBIX CUTYalUsIX.

Kuaxocru (1 4/3 4)

Mopnens  cTpoeHUs  KUAKOCTH.
IToBepxHOCTHOE HATsDKCHUE.
CMauuBanue ¥ HECMAadUBaHUE.
Kanunmsapet

[TepeuncraTh CBOHMCTBA XKHIAKOCTH U OOBSCHATH MX C IMOMOIIBIO MOJIECIH CTPOCHUS
JKUJIKOCTH, co3aaHHoM Ha ocHOBe MKT. JlaBaTh onpeaeneHue NoHATUIA: CUJjla OBEPX-
HOCTHOTO HATSDKEHUSI, KOAD(MHUIIMEHT MOBEPXHOCTHOI'O HATSKEHUS, TTOBEPXHOCTHAS
SHEPrus.

Pacno3naBaTh U BOCHPOM3BOJUTH
MMOBEPXHOCTHOT'O HATSYKECHMUSI.
OnpenensaTh CHUILy MOBEPXHOCTHOTO HATSHKEHUS, KOO (GUIIUEHT MOBEPXHOCTHOTO Ha-
TSHDKEHUS, TOBEPXHOCTHYIO YHEPTHIO KUJKOCTH B KOHKPETHBIX CUTYalUsIX.
PaznuuaTh cMaunBaronye 1 He CMaYUBAIOIIME MOBEPXHOCTD JKUIKOCTH.

OOBSCHATD MPUYUHY JBWKEHUSI )KUJIKOCTHU 110 KalWJUISIPHBIM TPyOKam.
PaccuuThIBaTh BBICOTY MOAHATHSA (OMYCKAHUS) )KUIKOCTH 110 KaWILISPY.

Haxonute B nutepatrype u WHTepHEeTe HH(OpPMAIHIO, TOTOBHTH MPE3CHTAIMU W
COOOIIIEHHUsI O MPOSIBICHUHU JCUCTBUS CHJIBI TIOBEPXHOCTHOTO HATSHKEHUS B KUBOU U
HEKHUBOUW IPUPOJIE, HA IPOU3BOJCTBE

IOpUMCPLI  IIPOSABJIICHUS ﬂeﬁCTBHH CHIJIbI

Teépasbie Teaa (14 /2 v)

Kpucrannuueckne u amopdHbie
Tena. Monenb CTpOeHusl TBEPIBIX
Teln. MexaHuueckne  CBOMCTBa
TBEPABIX Tel. JXKuKue KpucTaibl

[laBath ompeneneHue TMOHSATHIA: TEJIo, TEJO,
AHU30TPOIHSL.

HazwiBaTh cx0acTBa M pa3iaudus TBEPABIX TeJ, aMOP(HBIX TeJI, KUIKAX KPUCTAIIIOB.
[lepeuuncnsath cBOMCTBA TBEPABIX T€T U OOBSACHATH UX C MMOMOIIBIO0 MOJIETH CTPOSHHUS.
JleMOoHCTpUpOBaTh OCOOCHHOCTH CTPOSHUS KPUCTATUTMYECKUX M aMOP(PHBIX TBEPABIX
TeJ, UCTONb3ysd 00BEMHBIE MOJIETN KPUCTAIIOB. [I[pUBOANTH MpUMEpPHI MPOLIECCOB,
MOATBEPKIAIOIINX CXOJCTBO U PA3TUYMsI CBOWCTB KPUCTATMYECKUX U aMOP(PHBIX
TBEPIBIX TEI.

Haxonute B MHTEpHETE M JOMOJHUTENBHON JIUTEPATYpPE CBEICHUS O CBOMCTBAaX U

NPUMCHCHUHN KPUCTAJUIMYCCKUX U aMOp(bHBIX MaTCpUuaJioB.

KPUCTAJTMYECKOE amopdHoe

OcHoBbI TepMoauHaMukH (7 4/ 13

%)

BuyTtpenuss
JMHAMHYECKast

sHeprus. Tepmo-
cucreMa # e€

I[aBaTL ONpCACIICHUC MMOHSATHUH: TCPMOAUHAMHUYCCKASA CHUCTCMA, H30JIMPOBAHHAsA
TCPMOAWMHAMHUYCCKAsA CHCTEMA, PAaBHOBCCHOC COCTOSHUC, TepMOI[I/IHaMI/ILIeCKI/If/'I




paBHOBECHOE cocTosiHue. PaboTa u
Teoneperaya  Kak  CHocoOBbl
U3MEHEHUS BHYTPEHHEH IHEpPIUM.

KommmuectBo TEIUIOTHI.
TemoéMKOCTb. ®da3oBbIe
MePEXO/IbI.

YpaBHEeHHE TEIUIOBOTO OanaHca.
[TepBbIii 3aKOH TEPMOAMHAMUKH.
AnmabaTHBIN mporiecc.

HeobOparumocthb TEILJIOBBIX
MPOIIECCOB. Bropoi 3aKOH
TePMOJAMHAMUKH W  €ro  Cra-

TUCTHUYCCKOC TOJIKOBAHUC.

[IpeoOpazoBanuss  dHEprUM B
TeroBbiX MamuHax. [{ukn Kapno.
KIIJI TennoBbIX MaIIyH.
[IpoGieMbl 3HEPreTUKH M OXpaHa
OKpY’Karolllel cpeibl

MpOLECC, BHYTPEHHSS OHEPrus, BHYTPEHHSS SHEPrus HJCAIBHOIO  rasa,
TEIIOEMKOCTh, KOJWYECTBO TEIUIOThI, yJAEJbHAs TEIJIOTa IUIABJICHUS, YAeJIbHas
TEIUIOTa MapooOpa3oBaHUs, yjACHbHAs TEIUIOTa CrOpaHus TOIUIMBA, paboTa B
TepPMOJMHAMHUKE, aaualdaTHBI TIIpolecc, OOpaTHMBIA TMPOIECC, HeoOpaTUMBIN
Mpoliecc, HarpeBaTelb, XOJOAWIBHUK, padodee Teno, TersioBou asuratenb, KII
TEIIOBOI'O JIBUTaTEJIs.

Pacno3HaBaTh TEpPMOAMHAMHYECKYIO CUCTEMY, XapaKTEpPHU30BAThb €€ COCTOSIHUE U
MPOLECCHl U3MEHEHUSI COCTOSTHUSI.

[IpuBoauTe, TpPUMEpPBl TEPMOAMHAMHYECKUX CHUCTEM U3
XapaKTepPU30BaTh UX, OMKUCHIBATH U3MEHEHUS COCTOSHUIA.
OnuceiBaTh COCOOBI U3MEHEHUS COCTOSIHUS TEPMOAMHAMUYECKON CHCTEMBI yTEM
COBEPIIICHHUS] MEXaHHUYECKOW padOThI ¥ MPH TEILIoNepeade.

CocTaBnsaTh ypaBHEHHE TEIIOBOTO OajlaHCa B KOHKPETHOH CHUTYallH. BRYHCIATH,
HCIIOJIb3Ys COCTABIIEHHOE YPaBHEHUE, HEU3BECTHBIC BETUUNHBI.

Pacnio3naBath (a3oBbie mepexoisl TMEPBOTO pPOJia W COCTABIATh YPABHCHHS JUIS
G$a30BbIX MEpPexo/l0oB. BBIUUCHATH, UCHONB3YsSd COCTAaBIEHHBIE  ypaBHEHUS,
HEW3BECTHbIC BeJIMUMHBI. OnpenensaTh 3HaUYeHUs BHYTPEHHEH YHEPruu HACATbHOTO
rasa, I3MEHEHUE BHYTPEHHEH 3HEPruM HICANbHOTO ra3a, padoThl UAEATBLHOIO Ta3a,
paboThl HaJl WACAIBHBIM Ta30M, KOJUYECTBA TEIUIOTHI B KOHKPETHBIX CHUTYyaI[UsX.
OmnpenensaTh 3HaUeHHUE PaOOTHI UI€aTHLHOTO ra3a Mo rpaduKy 3aBUCHMOCTH JaBJICHUS
0T 00BEMa TIpu U300apHOM TIpolIecce.

OnuceiBaTh T€OMETPUYECKHUI CMBICI paboOThl U PacCUMTHIBATh €€ 3HAUYEHHUE MO0 rpa-
(UKy 3aBUCUMOCTH JaBJICHUS UACATBHOTO raza oT 00bhEMa.

PopMyIIMpOBATH NEPBBIN 3aKOH TEPMOINHAMUKH.
CocTaBnarh ypaBHEHHE, OIHUCHIBAIONIEE TMEPBBII
KOHKPETHBIX CHUTYyalMsX JUIs H3O0MpPOLIECCOB B HACAIBHOM Tras3e. BpIUMCIATS,
WCIIOJIb3Ysl COCTABJICHHOE YpaBHEHHE, HEU3BECTHbIC BEJIWYMHBL. Pa3znuuath
oOpaTtumble U HeoOpaTuMbIe mpoliecchl. [loaTBepkIaTh MpUMEpaMu HEOOPATUMOCTh
TEIJIOBBIX MTPOIECCOB.

PopMyIIMPOBATH BTOPOW 3aKOH TEPMOJMHAMHUKH, HA3bIBATh IPAaHULIBI €0 MPUMEHU-
MOCTH, OOBSICHATH €T0 CTATUCTUYECKHUI XapaKTep.

IIpuBOAMTE MpUMEPHI TEIUIOBBIX IBUTATENEH, BBIICIATH B IPUMEPAX OCHOBHBIC YaCTH
JIBUTATEJIeH, ONMUCHIBaTh MPUHIMUIT AecTBUS. Berunciate 3nauenus KIIJ[ TenmoBoro
JIBUTATENIsl B KOHKPETHBIX cutTyanusx. Omnpenensats 3HadeHus KIIJ[ TemimoBoro
JIBUTATEJs, paboTaromniero mo nukiy KapHo, B KOHKPETHBIX CUTYaIIHSIX.

Kypca Ouonorum,

3aKOH TCEpMOJUHAMHKH, B




OCHOBBI YJIEKT

oquHaMuKHu (16 u/ 40 u)

duekTpocraTuka (6 4/ 16 u)

DnekTpuyeckuit  3apsa.  3aKoH
COXpaHEHUS AIEKTPUIECKOTO
3apsga.  OJEKTPUYECKOoe  B3au-
MojerctBue. 3akoH Kynona.
bimmskoneictBue M JanbHO-
JICUCTBUE.

Hamnpsok€HHOCT, W MOTEHIIHAT

3JIEKTPOCTATHUYECKOTO I0JI, CBS3b
MEXy HUMHU.

JInaun HaNpsHKEHHOCTH u
SKBUIIOTEHI[MAIbHBIE MOBEpX-
Hoctu. IlpuHuun cynepno3uiuu
3NeKTpUYecKuX Tnosied. Pa3zHocTh
noreHuuanoB. IIpoBomHuku U
JTUAJIEKTPUKA B 3JIEKTPUUYECKOM
ToJIe.

Onektpuyeckass EMKOCTh. KoH-
JIeHcaTop.  DHeprus  dIEKTPH-
YEeCKOTO TTOJIS

JaBatp  ompeneneHue  MOHATUH:  BJIEKTPUYECKUMWA  3apsl,  DJIEMEHTapHbIN
ANEKTPUYECCKUI 3apsi/i, TOYCUHBIN JICKTPUUCCKUN 3apsil, CBOOOTHBINA JIEKTPUUECKHUM
3apsj, DJEKTPUUECKOE II0Jie, HaNpsHKEHHOCTh JJIEKTPUUYECKOTO IOJs, JIMHHUM
HaIpPSOKEHHOCTH  3JIEKTPUYECKOTO  TOJIA, OJHOPOJHOE 3JIEKTPUYECKOE IOJeE,
MIOTEHIUAN JIEKTPUYECKOTO I0JIsI, PA3HOCTh ITOTEHIUAJIOB, YJHEPTUS JIEKTPUUECKOTrO
MOJIsl,  OKBUIIOTEHUMAJIbHAs  IOBEPXHOCTh,  JJIEKTPOCTATUYECKAs  MHAYKIIMS,
NOJIApU3aLUsl  JUAJIEKTPUKOB,  JAMAJIEKTPUYECKas IPOHMUIIAEMOCTb  BEIIECTBA,
ANEKTPOEMKOCTh, KOH/IEHCATOP.

Pacnio3znaBaTh, BOCIIPOM3BOJIUTh M HAOMIOAATH Pa3jMUHbIE CIIOCOOBI AJIEKTPU3ALUN
Ten. OOBACHATH SIBICHUE SJICKTPHU3AIMM HA OCHOBE 3HAHUN O CTPOSHUU BEIIECTBA.
OnuceIBaTh U BOCIPOU3BOAUTH B3aUMOJICHCTBHUE 3apsSyKEHHBIX TEJl.

OnuceiBaTh NPUHLUI ACHUCTBUSA 3eKTpoMeTpa. DOpMyIUpPOBATh 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsiia, YCJIOBUSL ero npuMeHuMocTdu. CoCTaBisTh ypaBHEHUE,
BBIPAXKAIOIIIEE 3aKOH COXPAHEHUS SJIEKTPUUYECKOT0 3apsia, B KOHKPETHBIX CUTYalUAX.
BbruncnsTe, UCIIONB3Yys COCTABIIEHHOE YPaBHEHNE, HEU3BECTHBIE BETMYHUHBI.
®opmynupoBath 3akoH Kyiona, ycinoBuss ero mnpumMeHUMOCTH. (COCTaBiAThH
ypaBHEHHUE, Bblpaxaromiee 3akoH KysioHa, B KOHKpPETHBIX CUTyalUsX. BbraucisTs,
HCIIOJIb3YS COCTABJIIEHHOE YPABHEHNE, HEN3BECTHBIE BEIMUNHBL. BEIUNCIIATH 3HaUEHNE
HANPsKEHHOCTH I0JI1 TOUYEYHOT'O AJIEKTPUYECKOTO 3apsi/ia, ONPEAEIATh HalpaBieHHe
BEKTOpa HAIpPSHKEHHOCTH B KOHKPETHOW cuUTyauuu. PopMynHpoBaTh MPUHLHUIL
CYNEPHO3UIMKN DJIEKTPUUECKUX Mojed. OmnpenensTs HamnpaBlIeHUE M 3HAYEHHE
pE3YJNBTUPYIOLIEN HANPSHXKEHHOCTU DJIEKTPUUYECKOTO IOJI CUCTEMBI TOYEUYHBIX
3apAnoB. llepeuncnsaTe CBOMCTBA JIMHUM HANpPSHKEHHOCTH JJIEKTPUYECKOTO IOJIS.
N300pakaTh  3JIEKTpUYECKOE TI0Je C TOMOIIbI JIMHUA  HampsHKEHHOCTH.
Pacno3znaBaTe M M300pa)kaTh JUHUM HANPSHKEHHOCTU MOJS TOYEHHOIO 3apsna,
CHCTEMbl TOYCYHBIX 3aps/IOB, 3apsDKCHHOH IUIOCKOCTH, JBYX (HECKOJbKHX)
napajuleNIbHBIX — IUIOCKOCTEM, 1mapa, c@epbl, UWIMHAPA;, OJHOPOJAHOIO H
HEOJITHOPOJHOI'0 AJIEKTPUUECKUX TOJIEH.

OnpenensaTh MO JUHUAM HANpsHKEHHOCTU 3JEKTPUYECKOTO TMOJIs 3HAKU M XapakTep
pacnpeneneHus 3apsaaoB.

OnuceiBaTh MOBEIEHUE TPOBOJHUKOB U IUAJIEKTPUKOB B 3JIEKTPOCTATHUECKOM I10J1€
Ha OCHOBE 3HAHUI O CTPOEHUH BeElECTBA. Pacro3HaBaTh U BOCIPOU3BOJUTD SIBICHHUS
AIIEKTPOCTATUYECKON MHAYKIIMH U NOJISIPU3ALUU TUIIEKTPUKOB.




Teopernuecku npeacKa3plBaTh HA OCHOBAHUU 3HAHUM O CTPOCHUM BELIECTBA IIOBEC-
HU€E NPOBOJAHUKOB U AUIIEKTPUKOB B dJIEKTpUyeckoM mojie. OG0CHOBBIBATh M OTCTA-
UBATh CBOIO TOUYKY 3PEHUS.

CocTaBiATh PaBEHCTBA, CBA3BIBAIOLINE HAIPSHKEHHOCTh MIEKTPUYECKOTO IOJISA B JU-
JJIEKTPUKE C HANPSHKEHHOCTBIO BHEIIHETO JJIEKTPUYECKOTO I0JsA. BBIYUCIATS,
UCIIOJIb3Ys COCTABIICHHOE YPABHEHUE, HEU3BECTHBIEC BEIUYUHBI.

OnuceIBaTh NPUHIMIT JEHCTBUS 3JEKTPOCTATUUECKON 3aLUTHI.

OnpenensaTs NOTEHIMAN JIEKTPOCTATUYECKOTO OIS B JAHHOM TOYKE I1OJIsI OJHOTO U
HECKOJIBKMX TOYEUYHBIX JJIEKTPUYECKUX 3apsA0B, I[OTCHUHMAIBHYIO JHEPIUIO
JIIEKTPUYECKOTO0 3apsifa U CUCTEMBI DJICKTPUUYECKUX 3aPsAA0B, PAa3HOCTh [IOTEHLIUAJIOB,
paboTy 3J1EKTPOCTATUUECKOTO OIS, HAPSXKEHUE B KOHKPETHBIX CUTYAIHX.

CocraBiiTh YpaBHCHH:, CBA3BIBAIOUINC Hal'[prKéHHOCTB QJICKTPHUYCCKOI0 IoJd C

PAa3HOCTbO ITOTCHIHUAJIOB. BBI‘{I/ICJ'IHTB, HCIIOJIb3YA COCTABJICHHOC YpPABHCHUC,
HCU3BCCTHBIC BCIINYNHEIL.

I/I306pa)l(aTB OKBHUIIOTCHIIMAJIBHBIC IMOBCPXHOCTHU QJICKTPHYCCKOIO I10JIA.
Pacno3snaBarr u BOCIIPOMU3BOJUTL OKBHUIIOTCHUOHWAJIBHBIC IMOBCPXHOCTU  IOJIA

TOYEYHOI'0 3apsiia, CHUCTEMbl TOYEYHBIX 3apsOB, 3apsyKEHHOW IUIOCKOCTH, NBYX
(HECKOJIBKHX ) TTapaIeIbHBIX IUIOCKOCTEH, mapa, chepsl, HUIHHIPA, OJHOPOIAHOTO U
HEOJIHOPOJHOTI0 3JIEKTPUUECKUX MoJei. OOBSICHITH yCTPOUCTBO, IPUHIUI JEHCTBUS,
MIPAaKTUYECKOE 3HAYCHUE KOHJEHCATOPOB. BBIYMCIIATL 3HAUYEHHS DIIEKTPOEMKOCTH
IUIOCKOTO KOHJIEHCATOpa, 3apsja KOHJEHCATOpa, HaNpsDKeHUs Ha  OOKIIaJKax
KOH/JIEHCATOpa, apaMeTPOB IIIOCKOT0 KOHIAEHCATOPa, SHEPTUU JIIEKTPUUECKOTO IO
3apsyKEHHOI0 KOHJIEHCATOPAa B KOHKPETHBIX CUTyalUsX.

PaccuuthiBaTh O6H_[y1-0 €MKOCTh CHCTEMEI KOHACHCATOPOB.

3aKoHbI MOCTOSTHHOTO TOKa (6 4 /
144)

ITOCTOSIHHBIN ANEKTPUYECKUN TOK.

Cuna Toka.  CompOTUBIICHHUE.
IlocnenoBaTenbpHOE u na-
pajyienbHOE  COEIMHEHHUs  Ipo-
BOJHHUKOB.

PaboTa 1 MOITHOCTH TOKa. 3aKOH
Jxoyns—IJlenua.
OneKTpoABUKYIIast
o10).

culia

I[aBaTB OMpCACIICHUC TTOHSTHH: 3J'I€KTpI/III€CKI/II\/'I TOK, CHWJIa TOKa, BOJIbT-aMIICpHasA
XapaKTCPUCTHUKA, QJICKTPHUYICCKOC COIIPOTUBJICHUC, CTOPOHHUC CHIJIBI,
SJICKTPOABMIKYIIAsA CHJIA. HCpG‘II/ICHﬂTB YCJI0BUS CYHICCTBOBAHUA DJJICKTPUUCCKOI'O
Toka. Pacmo3HaBath u BOCIIPOU3BOJUTL ABJICHHUC SJICKTPUUYCCKOI'O TOKa, JIEHCTBUSA
SJICKTPHUYCCKOI'0 TOKa B IMTPOBOJHUKE. OOBSICHATE MEXaHNU3M SBJICHHI HAa OCHOBAHUHU
3HaHUM O CTPOCHUH BCUICCTBA.

Co3naBath KOMITBIOTCPHBIC MOACIIN SJICKTPUYCCKOT'O TOKA.

ITons3oBaThCs aMIICpMCTPOM, BOJIBTMCTPOM, OMMCTPOM', YUYUTHIBATDH 0COOEHHOCTHU
HN3MCEPCHUA KOHKPETHBIM HpI/I60pOM W IIpaBuJIa MOAKIHOYCHUA B DJICKTPUUCCKYIO LICTIb.
HccnegoBaThb OKCIICPUMCHTAJILHO 3aBUCUMOCTb CHJIBI TOKAa B TPOBOJHUKC OT




3akon Owma gad IIOJHOH DIIeK-
TPUYECKOM LIETH.

JlabopaTopHble padoThI:

1. IlociaenoBaTejibHOE W  IIa-
pajlieJibHOEe COeJMHEHHsl TIPo-
BO/JHHKOB.

2.U3mepenne IJIC wucroyHmka
TOKA.

HANPSDKEHUS U OT COMPOTHBIICHUS MPOBOMHUKA. CTpOHUTH TpaduK BOJIBT-aMIICPHOM
XapaKTePUCTHUKHU.

®opmynupoBath 3akoH Oma uisi ydacTKa UENH, YCIOBHS €ro MPUMEHUMOCTH.
CocraBnsTh ypaBHEHHE, ONUCHIBaoIIee 3aK0oH OMa 71 yyacTKa LIeTH, B KOHKPETHBIX
cUTyalusix. BpIUMCHATH, MCHOJIB3YS COCTaBJICHHOE YpaBHEHHE, HEU3BECTHBIC
3HAYEHUS BEJIUYUH.

PaccunthiBaTh 00IEEe CONMPOTHUBICHUE YYacTKa IENU IMPHU TOCIECIOBATCILHOM U
NapajuleIbHOM ~ COCIUHEHUSX MPOBOJHUKOB, TPU CMEIIAHHOM COEIUHEHHH
MIPOBOJHHUKOB. BEITIOTHATE pacuéThl CHUJI TOKOB U HAINPSOKCHHUH B Pa3IUYHBIX {B TOM
YHCIIE B CJIOXKHBIX) DJIEKTPUYECKUX LEISX.

®opmynupoBaTh M UCHOIB30BaTh 3aKkoH J[xoyns—IJlenna. Onpenensrts paboTy u
MOIIIHOCTh  3JICKTPUUECKOTO TOKa, KOJMYECTBO TEIJIOTHI, BBIJCIAIOMICHCS B
MIPOBOJIHUKE C TOKOM, TIPH 33JJaHHBIX MTapaMeTpax.

®opMynupoBaTh 3akoH Owma Uil TMOJHOW UENHU, YCIOBUS €ro NPUMEHHMOCTH.
CocraBnaTh ypaBHEHHE, BhIpakaroniee 3akoH Oma Jyist TTOJTHOU 11eNH, B KOHKPETHBIX
cUTyalusx. PaccuuTeiBaTh, HCIONB3YS COCTaBICHHOE YpaBHEHHE, HEU3BECTHBIC
BEJIMYUHBI.

W3mepsTh 3HaUCHUE AIICKTPOABIDKYILEH CUJIbI, HAMIPSDKEHUE U CUITYy TOKA Ha y4acTKe
[[ENU C TIOMOIIBIO BOJILTMETPA, aMIepMeTpa U MU(PPOBLIX JATYNKOB HAMPSHKCHUS H
cunbl Toka. CoOnroaTh mpaBuiia TEXHUKH 0€30MacHOCTH MpU paboTe ¢ HCTOYHUKAMU
TOKa.

Paborats B mape, TpyIine npu BHITOTHEHUH MPAKTUYECKUX 3a/IaHUH.

Haxonuts B muteparype u MaTepHETE HHGOPMAIINIO O CBSI3U DJIEKTPOMArHUTHOTO B3a-
UMOJICHCTBUS C XUMHUYECKUMH pEaKIMsIMH W OHOJOTHYECKHMHM Mpoleccamu, 00
WCIIOJIb30BAHUHU DJIEKTPUUYCCKUX SIBICHUN KUBBIMU OpraHU3MaMu U T. II.

DJIeKTPUYeCKHU I TOK
pasM4HbIX cpenax (4 4 /10 4)

DNeKTpOHHask IPOBOAUMOCTD
METaJuIoB. 3aBUCUMOCTH CO-
NPOTHBIICHHS TPOBOTHUKA OT
TeMIIepaTyphbl.
CBepXIpoBOIUMOCTb.

OJIEKTPUYECKUI TOK B IONIYy-
npoBogHuKax. CoOcTBeHHas U
IIpUMECHass TMPOBOAUMOCTH. p-N-
nepexod.  IlomynpoBogHUKOBBIN

JlaBaTb onpeneneHne MOHATUN: HOCUTEIN AJIEKTPUYECKOro 3apsija, IPOBOINMOCTB,
CBEPXIPOBOJAUMOCTb, COOCTBEHHas MPOBOAMMOCTb, IPHUMECHAs MPOBOJUMOCTD,
AJIEKTPOHHASI TPOBOJUMOCTB, JBIPOYHAs INPOBOAMMOCTb, p—N-NIEPEXOM, BaKyyM,
TEPMODJICKTPOHHAsT AMMCCHUS, DJEKTPOJU3, Ta30BBIA paspsa, pPeKOoMOMHAIMS,
VMOHU3ALMS, CAaMOCTOSITEIBHBIN pa3psj, HECAMOCTOSATEIbHBIN paspsa, IUIa3Ma.
Pacnio3HaBaTh M ONUCBHIBATH SBJIICHUS IIPOXOXKIEHUS DIEKTPUYECKOIO TOKA Uepes
IIPOBOJTHUKH, MOJYIIPOBOAHUKH, BAKYYM, JJIEKTPOJIUTHI, Fa3bl.

KauecTBEHHO XapakTepH30BaTh 3JIEKTPUUECKUH TOK B CpENe: Ha3blBaTb HOCUTENH
3apsA70B, MEXaHU3M UX 00pa30BaHUs, XapaKTep ABUKEHUS 3apsJI0B B JJIEKTPUUYECKOM




JTO]T, TPaH3UCTOP.

[TorynpoBOTHUKOBBIE IPUOOPHI.

DJIEKTPUUYECKUI TOK B DJICK-
TPOJUTAX. DIEKTPOIIN3.

DNEKTPUUECKUN TOK B BaKyyMe U
rasax.
IInazma

IoJjic 1 B €ro OTCYTCTBHUC, 3aBUCUMOCTL CHUJIbI TOKa OT HAIPsKCHUA, 3aBUCHUMOCTDb
CHJIbI TOKA OT BHEUIHUX YCJIOBHM.

TeopeTnuecku npecKa3biBaTh HA OCHOBAHUY 3HAHHUM O CTPOSHUH BEILIECTBA XAPAKTEP
HOCUTEJEH 3apsfoB B  Ppa3IMYHBIX CpeNax, 3aBUCHUMOCTb CONPOTHUBIICHHS
MMPOBOAHUKOB, IMOJYHNPOBOJHHUKOB M JJICKTPOJHUTOB OT TCMIICPATYPHI. HpI/IBOHI/ITB
npuMepsl  (PU3NYECKUX SKCIEPUMEHTOB, SIBJISIOMIUXCS KPUTEPUSMU HMCTUHHOCTH
TCOPCTUICCKUX npe;nc1<a3aHm71. OGOCHOBBIBaTB " OTCTauBaThb CBOU IMPCAIIOJIOKCHU .
IlepeunciiATb OCHOBHBIE MOJOKEHHS TEOPUU JIEKTPOHHON MPOBOJUMOCTH METAIIIIOB.
BbluuciaTe 3Ha4eHUS CpEeHENH CKOPOCTH YIOPSIIOYEHHOTO JIBUKEHUS DJIEKTPOHOB B
MeTaJuIe N0/ ICUCTBUEM JIEKTPUUYECKOIO TOJI B KOHKPETHOM cuTyauuu. Onpeaenarb
COIIPOTUBJICHUEC METAJINIMYCCKOT'O ITPOBOAHUKA ITPpH HaHHOﬁ TEMIICpATypE.
DKCHEPUMEHTAIBHO HCCIEI0BAaTh 3aBHCHUMOCTb CONPOTUBIICHUS] METaNIMYECKHUX
IIPOBOJHUKOB OT TEMIIEPATYPHIL.

[IpuBoauT, TpHUMEpPHl CBEPXMPOBOAHUKOB, IPUMEHEHHUS CBEPXIIPOBOJUMOCTH.
YTOYHATE T'paHULIbI HPUMCHUMOCTH 3aKOHA OMa B CBsI3HU C CYLICCTBOBAHUCM SABJICHUA
CBEpPXIPOBOAUMOCTH. [lepednciiaATh OCHOBHBIE TMOJOXKEHHUS TEOPHH 3JIEKTPOHHO-
IILIpO‘IHOfI IMPOBOAMMOCTH MMOJTYIIPOBOJHUKOB.

[IpuBOANTE MpUMEPHI YUCTHIX MOTYNPOBOAHUKOB, OJYIPOBOJHUKOB C JOHOPHBIMHU
N aKOCUTOPHBIMU ITPUMECAMU.

DKCHEPUMEHTAIBHO MCCIEA0BaTh 3aBUCUMOCTh COMPOTHUBIICHUS MOJIYNPOBOJAHUKOB
OT TEMIIEPATYPBI U OCBEIIEHHOCTH.

OOBACHATH TEOPHUIO MTPOBOAUMOCTH p—II- Tiepexoa. [lepeuncisiTe OCHOBHbBIE
CBOICTBA p—II-IEPEXO/Ia.

[TpuMeHsTh TEOPUIO TPOBOJMMOCTH K OMMMCAHUIO PabOTHI AMOa  TPAH3UCTOPA.
[IpuBOIUTE IpUMEPHI UCIIOIB30BAHUS OTYPOBOIHUKOBBIX TPUOOPOB.

[IepeunciaATs yclI0BHs CyIIECTBOBAHUS dJIEKTPUYECKOIO TOKA B BakyyMe. [I[puMeHsTh
3HaHUA O CTPOCHUH BEILECTBA JJI ONKUCAHUS SBJICHUS TEPMODIEKTPOHHON SMUCCUMU.
OnuceIBaTh NPUHLINI JEHCTBUS BAKYYMHOTO TM0/1a, 3JIEKTPOHHO-IY4€BON TPYOKH.
[IpuBoIUTE IpUMEPHI UCIIOIB30BAHUS BaKYyMHBIX IPUOOPOB.

OOBACHATH MEXaHU3M 06pa30BaHI/IH CBO6OIIHLIX 3apsAA0B B paCTBOPAX M paciuiaBax
OJICKTPOJIUTOB.

OnucelBaTh  3aBHCHMOCTH CONIPOTUBJICHUA  JJICKTPOJIMTOB OT TEMIICPATYPHI.
TeopeTI/IquKI/I Ha OCHOBaHUHM 3HAHWH O CTPOCHUHN BCHICCTBA MPECACKA3bIBATH XOJ




nporecca 3JeKTposin3a. lIpuBOIUTH MpUMEpPHl UM BOCHPOHM3BOIUTH (PHU3HUECKHUE
HKCIEPUMEHTHI, MOATBEP)KJAIOIIME BbIIEICHUE Ha 3JEKTPOJax BELIeCTBA IpH
IIPOXOKACHUH DJIEKTPUUECKOIO TOKAa YEpe3 DJIEKTPOIUT. YTOYHITh I'PAHULBI
IPUMEHUMOCTH 3aKoHa OMa /17151 OITMCaHUs IPOX 0K ICHHS JIEKTPUYECKOT 0 TOKA Uepes
AIIEKTPOJIUTHI.

[TprMeHATH 3HaHUS O CTPOEHUU BELECTBA AJISl ONMCAHUS SBJICHUS HJIEKTPOJIN3A.
CocraBisiTh ypaBHEHHME, OIMCBIBAaIOIIEE 3aKOH »diekTponusa Papanes, aus
KOHKPETHBIX CUTyaluil. BBIUMCIATh, HCHONB3Ysl COCTABIEHHOE YypaBHEHHE,
HEU3BECTHBIE 3HAUCHUS BEIIMYUH.

[TpuBOANUTE MPUMEPHI UCTIOIB30BAHUS IEKTPOJIN3A.

OOBACHATH MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsI0B B Ta3ax.

[TprMeHATH 3HaHUS O CTPOEHUH BEIIECTBA I OUCAHUS SIBIICHUH CaMOCTOSTENILHOIO
U HECAMOCTOATEIBHOTO Pa3psiioB.

Pacnio3HaBaTh, NpPUBOAUTH MPUMEpPbI, NEPEUUCIATH YCIOBUS BO3HUKHOBEHUS
CaMOCTOSITEJIbHOTO M HECaMOCTOSITEJIbHOTO Ta30BbIX pPa3psA0B, pPa3jIMUHBIX THUIIOB
ra30BbIX pa3psiioB.

[TpuBOIUTE NpUMEpPHI UCIIOIB30BAHUS T'a30BbIX Pa3psI0B.

[TepeuncisiTb OCHOBHBIE CBOMCTBA U 00JIACTH IPUMEHEHHMSI I1J1a3MBbl.

PaGorath B nape, rpyIie npy BHIIOJHEHUH UCCIIEI0BATENIbCKUX PaloT.

Pe3epsB (44 / 234)




11 xaacc (684 /170 u)

OcCHOBBI J1eKTPOANHAMUKH (T1pooKkeHne) (9 4/ 18 u)

MarnutHoe noJjie (5 4/ 9 u)

MaruautHoe mone.  MHpykmous
MAarHuTHOIO  IIOJIA. Bexkrop
MarHuTHOM MHAyKuuu. Jleicreue
MarHUTHOTO I10J1s Ha IPOBOJIHHUK C

TOKOM " JBIKYIIYIOCS
3apsbkeHHyl0  vactuny. Cuiia
Awmmepa. Cuna JlopeHua.
[TpaBuno JIEBOM pyKH.

MarsuTHbIE CBOMCTBA BEIIECTBA.
MarnuTHas 3anuch HHPOPMALIUH.
DNEeKTPOU3MEPUTENbHbBIE
prOOPBI.

JlaGoparopHas padora:
HN3mepeHue cuiibl B3auMo/1eil-
CTBHUSI MATHUTA U KATYIIKH C
TOKOM

JlaBaTh onpenieneHye MOHATHI:MarHUTHOE

110JIe, MHAYKIMSI MarHUTHOTO TOJI, BUXPEBOE Ioie, cuina Amnepa, cuia JlopeHua,
¢deppoMarueTuk, JoMeH, Temmneparypa Kropu, wmachumnas npounuyaemocmo
sewecmaa.

JlaBaTh onpenieneHne eAMHULBI MHAYKIMHA MarHUTHOTO T1OJISL.

IlepeuncnsaTb OCHOBHBIE CBOMCTBA MAarHUTHOI'O TIOJIS.

N300paxaTh MarHUTHbIE JHHUM TOCTOSIHHOTO MAarHMTa, MPSMOTO TPOBOJHUKA C
TOKOM, KaTylIKH1 C TOKOM.

Habmroate B3auMOJICHCTBUE KATYIIKH C TOKOM M MarHWTa, MarHUTHOM CTPEIKU U
MMpOBOAHUKA C TOKOM, I[GﬁCTBPIC MAardimMTHOI'O IOJIsI Ha ABYOKYHIYIOCA 3aps’KCHHYIO
yacTuiyy. QopMyaupoBaTh 3aKOH AMIIepa, Ha3bIBATh TPAHUIIbl €70 MPUMEHUMOCTH.
OHpC}IGJ’IHTB HaITpaBJICHUC JINHUHN HWHAYKOWHW MarouTHOTO ITIOJIA C ITOMOIIBIO IIpaBuJIa
OypaBurKa, HampaBJeHHE BEKTOPOB CUIbl Amrmepa U cuiibl JIopeHIla ¢ MOMOIIbBI0
MpaBuIa JICBOW PYKH.

[TpumensTh 3ak0oH Amriepa u popMyITy s BRIYUCIEHUS Chilbl JIopeHa mpu peneHnu
3ajad.

OOBSICHITH PUHITUI PaOOTHI MUKIOTPOHA U Macc-CreKTporpada.




[TepeyncnaTy TUMBI BEIIECTB 10 MATHUTHBIM CBOWCTBaM, Ha3bIBaTh CBOWCTBA JHa-,
napa- 1 peppoMarHeTHKOB.

W3mepsTh crily B3aUMOICHCTBHUS KaTYIIKA C TOKOM U MarHura.

HccnenoBaTh MarHUTHBIE CBOMCTBA T€J, M3TOTOBJIEHHBIX M3 Pa3HbIX MaTEpUAIOB.
PaboraTe B mape mpu BBITIOJHEHUU MPAKTUYCCKUX 3aJaHHi, B Mape W TPYIIe MpH
pelleHny 3ajay.

OOBSICHITH TIPUHIIATT JEUCTBUS
IPOMKOTOBOPUTEISI U AIEKTPOABUTATEINS.
Haxonuts B nmureparype u MuTepHere nndopmaiumio o Bkiaae Amiepa, Jlopenmna B
M3Y4YeHHE MAarHUTHOro mojs, pycckoro ¢usuka CToJeToBa B HCCIIEJOBaHHE
MarHUTHBIX ~CBOWCTB ()EPPOMArHETHKOB, O TIPUMCHEHWUU 3aKoHa Awmriepa,
MPAKTUYECKOM HCIOJIb30BAaHUU JIEUCTBUS MAarHUTHOTO MOJS HA JBUXKYIIMICS 3aps,
00 YCKOpHUTENSX 3JIEMEHTAPHBIX YaCTHIl, O BKJIAJI€ POCCUMCKUX YUEHBIX B CO3JaHUE
YCKOPUTENEH 3JIEMEHTapHBIX 4YacTUI], B TOM uucie B OObeAMHEHHOM HWHCTHUTYTE
snepubix uccienopanmii (OUAN) B r. JlyoHe u Ha angponHom kosutaiiaepe B LIEPHe;
00 ucnonp30BaHuU (GEepPOMArHETUKOB, O MATHUTHOM I10JI€ 3eMJIH.

['OTOBUTH MpE3eHTAIUM W COOOIICHHS 10 W3YYECHHBIM TeMaM (BO3MOXKHBIC TEMBI
MIPEJICTaBJICHBI B y4eOHUKE)

AIEKTPOU3IMEPUTENBHBIX npubopOB,

DJIEKTPOMATHUTHAST HMHAYKIHA
4a/H9u

SIBneHue  ANEKTPOMArHUTHOMU
WHAYKIMA. MarauTHbIA MOTOK.
[IpaBuio Jlenna. 3aKoH
ANEKTPOMArHUTHOM HWHIYKILIHH.
ONEeKTPOMarHuTHOE ToJIe.
Buxpesoe anekrpruyeckoe mnoie.
[IpakTnueckoe = IpUMEHEHHE
3aKOHa JJIEKTPOMarHUTHON
UHIYKIIHUH. Bo3HuKHOBEHHE
O/1C MHAYKIMH B IBHKYIIHUXCS

[IPOBOJHHUKAX. SBnenune
CaMOMHAYKIUU.
NHAYKTUBHOCTS.
OHeprusi MarHUTHOIO  TOJIA
TOKAa. OHeprus 3JeKTpomar-

HUTHOT'O ITOJIA.

JlaGoparopHas padora:
HccaenoBanue siBjieHUs
3JIEKTPOMATHUTHOM

JlaBatb ompenelieHHE TOHATUMA: SBJICHUE AJIEKTPOMATHUTHOW  WHIYKIIUH,
MarHuTHbIM 1oTok, JJC MHIYKUMM, WHIYKTUBHOCTh, camouHAykKiwmsa, IJ(C
CaMOUHIYKITUH.
Pacrio3naBaTh, BOCHpPOHM3BOAWTH, HAONIONATh SIBICHHUE DJIEKTPOMArHUTHOM
WHAYKIIMH, TOKa3blBaTh NPUYUHHO-CIEJICTBEHHBIE CBS3M TIpU HAOIIOJCHUH
aprneHus. HaOmomaTh W aHaTM3UPOBATh SKCIEPUMEHTHI, JIEMOHCTPUPYIOIIUE
npaBuio Jlenna.
®opmynupoBath npaBuio JIeHna, 3aK0H 3JIEKTPOMarHUTHOM MHIYKIWU, HA3bIBATh
IPaHUIIBI €0 IPUMEHUMOCTH.
UccnenoBath siBIeHUE JIEKTPOMArHUTHON MHIYKIUH.
[lepeuncnarh ycnoBusi, IPU KOTOPHIX BOZHUKAET WHIYKIIMOHHBIN TOK B 3aMKHYTOM
KOHTYpe, KaTyiike. OnpeensiTh poJib KeJe3HOro cep/ieYHrKa B Karyiike. M300pa-
JKaTh TpaUYecKd BHEIIHEE M HHAYKIIMOHHOE€ MarHuTHbIe moysl. OnpenensiTh
HaIpaBJeHUE UHIYKITMOHHOTO TOKA B KOHKPETHOW CUTYaIIUH.
OOBIACHATH BO3HHUKHOBEHHE BHUXPEBOTO AIEKTPUIECKOTO OISt u
ANEKTPOMArHUTHOTO 1oJjsi. OnuckIBaTh npoiecc BO3HUKHOBeHUs DJIC UHIYKIUHU B
JBIKYIIMXCS IPOBOJAHUKAX.
[IpeacTaBnsTh NPUHUUIT JEHUCTBUS AJIEKTPOreHEpaTopa U SJIEKTPOJAMHAMHYECKOTO
MHUKpPO(OHA.
PaGorate B mape u rpyIme Npu BHINOTHEHUH MPAKTUYECKUX 3aJaHHM, TIAHUPOBATh
SKCIIEPUMEHT.




HHAYKIIUU.

Hepe‘-H/ICJI}ITB IMPpUMCECPLI UCTIOJIBL30BAHUS ABJICHUS BHCKTpOMaFHHTHOﬁ WHAYKIHU.

Pacrnio3HaBaTh, BOCIIPOM3BOJUTH, HAOIIOATh SIBJICHUE CAMOMHAYKLUH, [TOKa3bIBATh
IPUYMHHO-CJIEICTBEHHBIE CBSA3U IIPU HAOJIIOAEHUY SIBJICHHUSL.

@opMyJIMPOBATh 3aKOH CAMOMHAYKIIMH, HA3bIBAaTh I'PAHUILIBI €I0 IPUMEHUMOCTH.
IIpoBOINUTH aHAIOTHUIO MEXAY CAMOMHAYKIIUEN U UHEPTHOCTHIO.

Ornpenensars 3aBUCUMOCTh MHAYKTUBHOCTH KaTYIIKH OT €€ JJIMHBI U TIJI0IAH BUTKOB.
Omnpenenarb B KOHKPETHOM CHUTyallMM 3HAY€HUs: MarHuTHoro mortoka, OJJIC
uaayknud, DJC uMHAyKIMU B ABWXKYHMXCS mpoBojaHukax, DJC camouHIyKIWH,
WHAYKTUBHOCTb, SHEPrHI0 AJIEKTpOMarHuTHoro mojis. Haxoaute B nureparype u
WNutepuere wunopMamuio 00 WUCTOPUH OTKPBITHS SBIICHUS SJIEKTPOMArHUTHOMN
WHAYKIIMH, O BKJIaJIe B U3yUEHHUE ITOTO sBJICHHS poccuiickoro ¢pusuka J. X. Jlenna, o
O0oppOe C TPOSBICHUSMHU DJICKTPOMATHUTHON WHAYKIMA W €€ HCIIOJb30BAaHUU B
MPOMBIIIJICHHOCTH.

Koaeoanus

U BOJIHBI (16 4 /42 4)

Mexanuveckue kosaedanust (3 u /7

%)

MexaHndeckue KoeOanusl.
CBoOonuple  koueOanusa. Ma-
TEMaTUYECKUN U TPYKUHHBIN
MAasATHHKH. [IpeBpamenus
SHEPTHH pu KOJIeOaHUsIX.
AMIUIMTYa, TEPHON, 4YacToTa,
¢aza konebOanmii. BeiHyXIeHHbIE
KoJieOaHus1, pe30HAHC.

JlabopaTopnasi padora:
OmnpenesieHne yCKOpeHHs CBO-
0O0HOTO0 NMAa/JeHUs MPH MOMOIIU
MasiTHUKA.

JlaBaTh ompejieieHHe TOHATHI: KoJieOaHus, KojeOaTeIbHas CUCTEMa, MEXaHUYCCKUE
KoJieOaHusl, TrapMOHHYECKHE KoyieOaHus, CBOOOJHBIC KOJeOaHMs, 3aTyxarouue
KOJIeOaHUsI, BBIHYKJICHHBIC KOJeOaHMs, PE30HAHC, CMEIICHHEe, aMIUIUTY/a, TIEPUO/,
9JacToTa, COOCTBEHHAs YacToTa, (asa.
HaspiBaTh  ycloBHS ~ BO3HHUKHOBCHHS
K0JIeOaTeIbHBIX CUCTEM.

OnuceIBaTh MOJICTH «IIPYKUHHBIA MasSTHUKY», «<MAaTE€MAaTUYECKUN MAasITHHK.
HCpC‘II/ICJ'ISITI) BUIbI KOHG6&TCJ’IBHOFO JABHUXXCHUA, UX CBOﬁCTBa.

Pacnio3znaBaTh, BOCIIPOU3BOINTE, HAOIIOAATh TaApMOHUYECKHE KoJeOaHus, CBOOOIHbBIE
KoJieOaHus, 3aTyXaroIIre KojieOaHus, BHIHYK/ICHHbIE KOJIeOaH s, pe30HAHC.
[lepeuncnary crnocoObl MONyYeHHUsT CBOOOJHBIX W BBIHYXJICHHBIX MEXaHUYECKUX
konebanuii. CoCTaBIsATh YpaBHCHHE MEXAaHWYECKUX KOJeOaHWi, 3aIluiChIBaTh €ro
pemienne. Omnpenenars MO ypaBHEHUIO KoJeOaTeTbHOTO IBMKEHHUS MapaMeTphbl
KOJICOAHMIA.

[IpencraBisaTh rpaduveckd 3aBUCHMOCTh CMEIIEHUS CKOPOCTH M YCKOPEHHUS OT
BpeMeHI/I HpI/I KOJ'I€6aHI/I5[X MATEMATHUYCCKOT O 1 HPY)KI/IHHOFO MAasATHHUKOB. OHpe)IeJ'IﬂTI)
1o rpaduKy XapaKTepUCTHKHU KOJICOaHHIi: aMITITUTYY, IEPUOJI U YacTOTY.
N3o06paxarh rpaduyecku 3aBUCUMOCTb aMIUIUTYAbl BBIHYKJIEHHBIX KoJeOaHUN OT
YacTOTHl BBIHYXKJAIOIIEH CUITBl. AHATU3UPOBATh U3MEHEHHUE JaHHOTO rpaduka mpu
N3MCHCHUN TpeHI/ISI B CUCTEMC.
BbruncnsaTh B KOHKPETHBIX

koieOanuii.  [IpuBoguTh  TIPUMEPHI

CUTyalUsIX 3HA4YCHUA rnepuoaa KoJIeOaHMH




MAaTEMaTHU4YCCKOI'O UJIN pr)KI/IHHOFO MasiTHHKaA, 3Hepr1/11/1 MasaTHHKA.

OOBSACHATHh MPEBPAIICHUS HEPTUHU MPHU KOJECOAHUAX MAaTEMaTHYECKOTO0 MasTHUKA U
rpy3a Ha MpyKUHE.

HccnenoBath 3aBUCHMOCTD TTEpUOIa KOJICOAHUH MAaTEeMaTHYECKOTO MasiTHUKA OT €ro
JUIMHBI, MAacChl W aMIUIMTYAbl KojeOanuid. MccnemoBaTh 3aBHUCHMOCTB IEPHOJIA
KoJieOaHu# Tpy3a Ha IPYXKUHE OT MAacChl TPy3a U KECTKOCTH MPYKUHBI.

Pa6OTaTB B nape )41 rpyrme HpI/I peI_HeHI/II/I 3a4a4 U BBIIIOJIHCHUNU HpaKTI/I‘-IGCKI/IX
3aJlaHu, UCCIEIOBAaHMM, MIAHUPOBATh AKCIEPUMEHT. BecTu OUCKycCHI0 Ha TemMy
«Ponb pe3oHaHca B TEXHUKE U OBITY».

Haxomute B smrepatype u HWHTepHere wuHpoOpMaiuioo 00 HMCHOIb30BaHUU
MEXaHUYECKUX KoJieOaHWM B NMpHOOpax IeosIoropasBeiKHd, Yacax, KauelsX, APYrux

yCTpOMCTBAxX, 00 CIOJIb30BAHNU B TEXHUKE U MY3bIKE p€30HaHCa U 0 00phOE C HUM.
Pemate 3amaun. KoHTpoaupoBaTh peleHne 3a1a4 CaMuM U APYTMMH y4aluMUCs

DJlekTDOMarHUTHbIE KoJie0anus (6
4/ 16 u)

DJNeKTpOMarHuTHele  Kousieba-
Hus. KonebGaTenpHbI KOHTYP.
CBoOOMHBIE  DIIEKTPOMArHUT-
HbIE Kos1e0aHusl.
ABrokoneOanus. BrHYXIeH-
HBIE DJICKTPOMArHUTHBIE KO-
ne0aHus.
Ilepemennsiit Tok. KonaeHncarop
Y KaTyllIKa B €N [IEPEMEHHOTO
ToKa. Pe3onanc B nienu
[IEPEMEHHOTI0 TOKA.

DneMeHTapHast TEOpHs
TpaHchopmaTopa.
[IpousBoxacTso, nepenayva "
notpelieHue NIEKTPUUYECKON
SHEPTUU

JlaBaTh omnpesiesieHue MOHATUM: 3JIEKTPOMArHUTHbIE KoJeOaHUsl, KojeOaTeIbHbIH
KOHTVD. CBOOOIHEBIE AIIEKTPOMAarHUTHBIC KOJICOaHusI, aBTOKOJICOAHUS,
aBTOKOJIe0aTeNbHass CUCTEMA, BBIHYXKJICHHbIE JJIEKTPOMAarHUTHBIE  KOJIEOAHMS.
MEDEMEHHBIN AIIEKTDUYECKUH TOK. AKTUBHOE COMDOTHBIICHHWE. WHIVKTUBHOE CO-
IIDOTUBJIEHUE. EMKOCTHOE CONPOTUBJIEHHWE, IIOJHOE CONPOTHUBICHHE LIENU
NIEPEMEHHOI0 TOKa, JICHCTBYIOLIEE 3HAYEHUE CWJIbI TOKA, JECHUCTBYIOILEE 3HAUCHHE
HanpspkeHus, Tpanchopmatop, koddduipeHnt tpanchopmanmu. M3o0paxats cxemy
KOJIe0aTeIbHOTO KOHTYpa M OIUChIBaTh IPHUHIMI ero paboTbl. Pacrnos3naBarts,

BOCIIDOM3BONUTh.  HAOMIONaTh  CBOOOINHBIE — ANEKTDOMATHUTHBIE  KOJeOaHUsL.
BBIHYK/IEHHBIE HJIEKTPOMAarHUTHbIE KOJIeOaHUs1, PE30HAHC B IIETTH IEPEMEHHOT0 TOKA.
AHaMM3MpOBaTh  MPEBpALLEHUs] DSHEPrUM B KOJleOAaTeNbHOM  KOHTYype IIpH

AIIEKTPOMArHUTHBIX KONEOAHMUSIX.
[IpenctaBasaTh B BUAE TpaduKOB 3aBUCUMOCTD JIEKTPUUECKOTO 3apsia, CHIIbI TOKa U
HalpsOKEHUST OT BPEMEHU TPU CBOOOJHBIX JJIEKTPOMATHUTHBIX KOJIECOAHUSIX.
Ompenenats mo rpaduky KoJeOaHUN XapaKTEPUCTUKHU: aMIUIUTYAy, NEpHOI U
4acToTy.
[TIpoBOIUTH aHANOTHIO MEXIV MEXAaHUYECKUMH U JJIEKTPOMArHUTHBIMHU
KoneOaHusiMu. 3anuceiBaTh Gopmyiny TomcoHa.
Beruucnsate ¢ momombio  popmynel ToMcoHa mepuos W 9acTOTy CBOOOJHBIX
AIIEKTPOMATHUTHBIX KOJICOAHHH.
OnpenensiTh MEDUOI. YACTOTV. AMIUTUTVIV KOJeOaHU B KOHKPETHBIX CUTYAIIHSIX.
HccnenoBaTh 3J€KTPOMAarHUTHEIE KOJIEOAHMUS.
[Tepeuucnarh cBOWCTBa aBTOKOJeOaHUMN, aBTOKOIEOATENbHON cUCTeMbl. [IpuBOIUTH
MIPUMEPHI aBTOKOJIE0ATENbHBIX CUCTEM, UCIIOJI30BAHUS aBTOKOJICOaHMIA.
OOBSCHATHh MPHUHIMI IOJYYEHHS TIEPEMEHHOTO TOKAa, YCTPOMCTBO TeHEpaTopa




MEPEMEHHOT0 TOKa.

HaspiBaTh 0COOEHHOCTH MEPEMEHHOI0 AJIEKTPHYECKOTO TOKA HA YYacTKe LEMH C
PE3UCTOPOM.

Ha3zbiBaTh 0COOEHHOCTH MEpEMEHHOT0 3JEKTPHUUECKOT0 TOKAa Ha Y4acTKe LIETH C KOH-
JIEHCATOPOM.

Ha3zbiBaTh 0COOEHHOCTH MEPEMEHHOT0 AJIEKTPUYECKOr0 TOKA Ha Y4acTKe LIeMH C Ka-

TYIIKOM UHAYKTUBHOCTH.

3anuceiBaTh 3ak0H OMa Ui Lenu nepeMeHHoro Toka. HaxonuTs 3Ha4YeHUs CHIIbI
TOKA. HANDSDHKEHHUSA. aKTUBHOTO COIDOTHBIICHHSA. MHIVKTHBHOI'O COIPOTHUBIICHUS,
€MKOCTHOI'O COIIPOTHBIICHHUS, IIOJIHOTO CONPOTUBIICHUS LIETIH IIEPEMEHHOTO TOKA B
KOHKPETHBIX CUTYalHsIX.

BbIuucisaTh 3Ha4€HUsT MOLTHOCTH, BBIJEIISIOLIENCS B LIENIH IIEDEMEHHOI0 TOKA.
NIEHCTBVIOIIAE 3HAYEHMS TOKA U HaNDsKeHUs. Ha3piBaTh ycii0BUs BOSHUKHOBEHHUS
pe30HaHca B LIENU IIEPEMEHHOr0 TOKA.

OnuceIBaTh yCTPOHCTBO, MPUHIMIT ASHCTBUS U IPUMEHEHHE TpaHchopmaTopa.
Berancnare ko dunneHT TpanchopManui B KOHKPETHBIX CUTYaLUsX.

CocraBnsaTh cxemsbl npeodpazoBanus sHeprun Ha TOIl u I'DC. a takxke cxemv ne-
penayl M MOTDEOJICHHS SJEKTPO’HEPTHH, Ha3blBaTh OCHOBHBIX MOTpEOUTENEH
AIIEKTpOdHEpTruu. [lepeyucnsaTh NPUUUHBI TOTEPh SHEPrUM W BO3MOXKHOCTH IS
noBbIIEeHUS () ()EKTUBHOCTH €€ UCTIOIH30BAHUS.

Bectu muckyccuio o monb3e M BpeA€ AIIEKTPOCTaHLMM, apryMEHTHPOBATH CBOIO
MO3HIINIO, YMETh BBICIYIIUBATh MHEHHE JPYTUX yYaCTHUKOB.

Mexanunuyeckue BOJHBI (34 /84)

MexaHU4eCKHUE BOJIHEI.
HonepeqHLIe " IpOJOJIbHBIC
BOJHBI. DHEDT U BOJHEL. UH-

TeppepeHuns U AMPpakiys BOJIH.

3BYKOBBIE BOJIHBI

JlaBaTh ompezeieHue MOHITHI: MEXaHNYECKasl BOJIHA, IIOTICDEYHAs BOJIHA. ITDOIOIbHAS
BOJIHA. CKODOCTh BOJIHBL. IUIMHA BOJIHBI, (pa3a BOJIHBI, ILIOCKAas BOJIHA, BOJHOBAs
MMOBEPXHOCTh, (POHT BOJIHBI, JIy4, 3BYKOBasl BOJIHA, TPOMKOCTh 3BYyKa, BEICOTA TOHA.
TEMOD. OTDaXXEHHE. IIDEJOMIIEHHE. IIOrJIonleHne. uHTepdeneHInss. TudDaKIN.
MMOJISIDU3ANS MEXaHWYECKMX BOJH. KOTEDEHTHBIE WCTOYHHMKM, CTOA4Yasl BOJIHA,
AKVCTUYECKUN DE30HAHC. TUIOCKOIIOISADU30BAHHAS BOJIHA.
IlepeuncasaTh CBOMCTBA MEXAHUUYECKUX BOJIH.
Pacrnio3HaBaTh. BOCIDOU3BOIWTHL. HAOIIONATH MEXAHUUYECKHUE BOJIHBL. MOIMEDEYHBIE
BOJIHBL.  IDOINOJBHBIE  BOJHBL.  OTDAXEHHE. IIDEIOMIIEHHE.  IOTJIOLIECHUE,
naTepdbenEHINI0. TUMODAKINIO U TOIIDU3ANI0 MEXAHNYECKHUX BOJIH.
HaspiBaTh XanakTEDUCTUKUA BOJIH: CKODOCTh. YAaCTOTA. IUIMHA BOJHBL. DA3HOCTH (das3.
OnpenensiTh B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YACTOTHI, JUIMHBI BOJHBI, PA3HOCTH
(a3 BoJH.
3anuchiBaTh U COCTABJIATH B KOHKPETHBIX CUTYAIUSX ypaBHEHHE TapMOHHYECKOM
Oeryieil BOJTHBI.
Haxomute B nuteparype u UHTepHeTe MHpOpMAIMIO O BO3OYKICHUU, Mepenade u
WCTIOJIb30BaHUH 3BYKOBBIX BOJIH, 00 HWCIOJIB30BaHMH PE30HAHCA 3BYKOBBIX BOJH B
MY3BIKE M TEXHHUKE.




Bectu JUCKYCCHUIO O IIOJIb3C U BpPCAC BOB,Z[GFICTBHSI Ha YCJIOBCKAa 3BYKOBBLIX BOIJIH,
ApPrymMCHTUPOBATL CBOKO ITO3UIUIO, YMCTh BBICITYIIIMBATL MHCHUC APYIUX YHYACTHHUKOB.

JIeKTPOMATHUTHBIE BOJHBI (4 u /
11 4)

DJIEKTPOMarHuTHOE 1OJIE.
DJIEKTPOMArHuTHbHIE BOJIHEI.
BuxneBoe naiekTnuyeckoe ToJe.
CBoiicTBa AJIEKTPOMATrHUTHBIX
BOJIH. Jnamna3oHbl
AJIEKTPOMArHUTHBIX U3JTYyYEHUU U
UX MPAKTUYECKOE MPUMEHEHHE.
[IpuHUUMnBl paguoCcBA3M U Te-
JIEBUIEHUSI

I[aBaTB OIIPECACIICHUC TMOHSTHM: SJICKTPOMArduTHOE I10JIE, BUXPEBOEC DJICKTPHUUYCCKOC
MOJIC, JJICKTPOMAIrHUTHBLIC BOJIHBI, CKOPOCTH BOJIHBI, JJIMHA BOJIHEIL, d)a3a BOJIHBI,
BOJIHOBAA ITOBCPXHOCTD, (prHT BOJIHEBIL, JIYY, INIOTHOCTB ITOTOKA U3JTy4YCHUS, TOYCYHBIHN
HCTOYHHUK HU3ITY4YCHHUA, OTPAKCHHUC, MNPCIOMIICHUC, ITOITIOUICHUC, I/IHTep(bepeHI_II/ISI,
I[I/I(bpaKI_[I/IH, MMOMMECPCUYHOCTh, IOJIIPpU3AlUA SJICKTPOMAIrHUTHBIX BOJIH, PAAUOCBA3b,

paMONIOKAIINS, AMIUTUTYIHAS MOAYJISIHS, JTeTCKTUPOBAHUE.
OOBSCHATh B3aWMOCBSI3b IEPEMEHHBIX AJIEKTPHUUYECKOTO M MArHUTHBIX TIOJICH.
PucoBare cxemy pacnpoCTpaHEHHUs O3JIEKTPOMAarHUTHOW BOJHBL. [lepedncisth
CBOWCTBA M XanaKTEDUCTHKH IIEKTDOMATHUTHBIX BOJTH.

OOBSACHATH TIDOIIECCH B OTKDBITOM KOJI€0ATEILHOM KOHTYpE, IPUHIIUI U3ITY4YCHUS U
perucTpaIiu AIEKTPOMArHUTHBIX BOJIH.

PacrioznaBate, HaOMIOMATh 3JIEKTPOMATHUTHBIC BOJIHBI,
OTpaXKCHHE, TIPEJIOMJICHUE, IOTJIOMEHHe, WHTepdepeHIuio,
MTOJIIPU3AIINIO AIEKTPOMArHUTHBIX BOJIH.

BBIMHCIATE B KOHKPETHBIX CHUTYallUSX 3HAYEHUS XanaKTeDUCTHK BOJIH: CKOPOCTH,
9acTO- ThI, JUTMHBI BOJHBI, Pa3HOCTH (a3, TIIyOUHY parOIOKAIIHH.

CpaBHUBATh MEXaHUYECKUE U IJICKTPOMArHUTHBIE BOJTHBI.

OOBACHATD MPUHIIMIIBI PAAUOCBSA3H U TEICBUICHUS.

OOBACHATD MPUHIUIIBI OCYIIECTBICHUS MPOIECCOB MOIYJSIUU U JIETEKTUPOBAHUS.
N306paxkaTh MpuHIMIHAIBHBIE CXEMBI pauoNepeaaTunka u paauonpuéMuunka. Ocy-
IIECTBIATh panuonepenadyy u paauonpuéM. OOBIACHATH MPHUHIMIBI Mepeaadn
M300DaKEHUS TeJlerenenaTduKoM U IIDUHIIAIBI TOUEMa H300DAKEHUS TEIICBH30DOM.
HccnenoBath CBOMCTBa 3IEKTDOMATHUTHBIX BOJIH C TOMOIIBI0 MOOWIBHOTO
tenedona. Ha3piBaTh U OMKUCHIBATH COBPEMEHHBIC CPEJICTBA CBS3H.

Beigensate pone A. C. IlomoBa B M3y4eHHUH DJICKTPOMATHUTHBIX BOJIH M CO3JIaHUU
paauo cBsi3u. OTHOCUTHCS C YBOKEHUEM K YIEHBIM U UX OTKPHITHSIM. OOOCHOBBIBATH
BaYXHOCTH OTKDBITHS DJIEKTDOMATHUTHBIX BOJH 1T DA3BUTHSI HAVKH.

Paborate B mape W Tpymme MpW PEHICHUHM 3a7a4 W BBITOJHCHUU TMPAKTHYCCKUX
3aJaHuH.

Bectu nuckyccuio o mosib3e U Bpee HCIOIb30BaHUS YETOBEKOM IIIEKTPOMATHUTHBIX
BOJIH, apryMCHTHPOBATh CBOKO TO3UIIMIO, yYMETh BBICIYIIUBATH MHEHHUE APYTHX

YYaCTHHUKOB.

U3JIy4YeHHUE, IPUEM,
TUQPaKIU0 |

OnTtuxa (13 4/ 25 4)

CaeToBbBIC BOJIHBI. I'eome-
TpU4YecKasi 1 BOJIHOBast ontuka (11
4/20u)

I'eomerpuueckas ontuka. [Ips-
MOJIMHEHHOE  pacrpocTpaHEeHHe
CBeTa B OJHOPOAHOH  cpexe.

I[aBaTL OIIPCACIICHUC MMOHSTHM: CBCT, I'COMCTpHUYCCKAAd OIITHKA, CBETOBOH JIyd,
CKOPOCTh CBCTA, OTPAKCHUC CBCTA, IMPCIOMIICHUC CBETA, IIOJIHOC OTPAKCHUC CBCTA,
Yroja mnmaacHus, yrojg OTpaxXCHUs, yrojl npeioMJICHHUA, OTHOCHUTEIbHBIA II0Ka3aTelb
MMpEJIOMJICHUA, aOCOJIFOTHBIN ITOKa3aTelb MMpCJIOMJICHU A, JINH3A, (I)OKYCHOC pacCcTodaHue




3aKOHbl OTPaXEHUS U IPEJIOM-
neHus ceeta. [lonHoe oTpaxkeHue.

Onrtuyeckue mpuOOpPHI.
BonHoBele ~ cBoMicTBa  CBeTa.
CxopocTts cBeTa. UHTepdhepeHius
cBera. KoOrepeHTHOCTH  BOJIH.
Hudpakuus cera. Ilonspuzanus
CBeTa. Hucnepcus CBETA.
IIpakTrueckoe [IPUMEHEHHE
AIIEKTPOMAarHUTHBIX U3IyYEHUI.

JlabopaTopHblie padoThI:

1. OnpenejieHue  mokKasartess
NpeJIoMJIeHHs CTeKJIA.

2. N3mepenue (pokycHoro
DACCTOSIHUA  coOUpaomed u
pacceusaiouieil JINH3.

3. OnpenesieHue JUIMHBI CBETO-
BO# BOJIHBI.

JUH3BI, ONTHYECKas CHJa JIMH3bI, JUCHEepCHs CBeTa, WHTep(pEepeHIus CBeTa,
Iudpakuus cBeTa, JUPPAKIUOHHAS PEIIETKa, MOJSPU3ALUs CBETa, €CTECTBEHHBIN
CBET, INIOCKOIIOJISIPU30BAHHBIN CBET.

OnuceIBaTh METOBI U3MEPEHUS CKOPOCTH CBETA.

Ilepeuncnarb CBOMCTBA CBETOBBIX BOJIH.

Pacrnio3HaBaTh, BOCIIPOM3BOANUThH, HAOIIOAATH PACIPOCTPAHEHHE CBETOBBIX BOJIH,
OTpa’keHHe, IPEJIOMIICHUE, OTJIOUICHNE, AUCIIEPCUI0, MHTEp(EpEeHLINIO, AU(PpaKIUIO
U TIOJISIPU3ALMIO CBETOBBIX BOJIH.

@opMynupoBaTh nNpUHIMN [tOHreHca, 3aKOHBI OTPAKEHUS W IIPEIIOMIICHUS CBETa,
IPaHULIbI UX IPUMEHUMOCTH.

Crpoutpb xo04 Jy4a B IUIOCKONAPAJUIENbHON IUIACTHHE, TPEYroJbHOM IpHU3ME,
MOBOPOTHOH Mpu3Me, 000paunBaroiel mpu3Me, TOHKOM JIMH3E.

Ctpoutb n3odpaxeHue rnpeiMera B IIOCKOM 3epKalie, B TOHKOH JIMH3E.

[lepeuncnarb BBl JUH3, UX OCHOBHBIE XapaKTEPUCTUKU — ONTUYECKUN LEHTP,
rJIaBHasE ONTHYECKas OCh, (OKyC, onThueckas cwia. OnpenensiTth B KOHKPETHOH
CUTyallud 3HAa4YeHMs YyIjla NaJCHUs, yIila OTpaXeHWs, YyIja IpeJoMIIeHus,
OTHOCHUTEJIBHOTO TIOKa3aTellsl PEJIOMIIEHHUS, ADCOIIOTHOTO 1T0Ka3aTes IPEeJOMIIEHUS,
CKOpOCTH CBeTa B cpene, (OKYCHOTO pACCTOSIHHS, ONTHYECKOH CHIIBI JIMH3HI,
YBEJIMUEHUS  JIMH3bI, Hepuoja  JUQPPAKIUOHHOM  peméTKH,  IOJOKEHUs
UHTEPPEPEHIIMOHHBIX U TU(PPAKLIUOHHBIX MAaKCUMYMOB M MMHHUMYMOB. 3alMChIBaTh
(bopMyily TOHKOW JIMH3BI, PACCUMTHIBATh B KOHKPETHBIX CUTYalUsX C €€ MOMOIIbIO
HEU3BECTHBIC BEJIUYHHBI.

OOBACHATH MPUHLUI KOPPEKIIUU 3PEHHSI C IOMOIBIO0 OYKOB.

OKCIEepUMEHTAIBHO OIpPEJeNATh IOKa3aTelb MpeJoMIIeHUsl cpeabl, (okycHoe
paccTostHUE COOMpAOIIe W pacCEeWBAIOIICH JIMH3, JUIMHY CBETOBOW BOJIHBI C

MOMOIIBI0 AUPPAKIIMOHHOM PEIIETKH.

[lepeuncnsats 061aCTH IPUMEHEHHSI UHTEPPEPEHIINU CBETA, AUPPAKIIMK CBETA, OIS~
pHU3aluu CBeTa.

HccnenoBath 3aBUCMMOCTH yria MpPENOMIIEHUsS OT yIja MaJeHus, 3aBUCHUMOCTb
paccTOsHUS OT JIMH3bI 10 U300pa)KEHUS OT DACCTOSIHUS OT JIMH3BI 10 MIDEIMETA.
[IpoBepsATh TUIOTE3BI: YTOJNIPEIOMIIEHHS MPSIMO IPONOPLUOHAIECH YUY MaaeHus,
IIPYU IUIOTHOM CJIOKEHUU ABYX JIMH3 ONTUYECKUE CUIIBI CKIIAIBIBAIOTCS.

PaboTars B mane M rovime DU BHIIOJIHEHUH NMDAKTHUECKUX 33aJaHUH, BBIIBH)KEHUU
TUIIOTE3. Da3DAOOTKE METOIOB MDOBEDKH TUIOTES.

[InaHMDOBaTH NEATENBHOCTH IO BBHIIOJHEHHWIO U BBIIOJIHATH MCCIEIOBAHUS 3aBUCH-
MOCTH MeXIV (hH3MYeCKMMH BeIMYMHAMU. SKCIIEDUMEHTAIBHVIO IDOBEDKV TUITOTE3bI.
BrickasbiBaTh CBOE MHEHHME O 3HAUEHMM HAVUHBIX OTKPBITUH M paboT mo ontuke U.
Herorona. X. I'toiirenca. T. FOnra. O. ®oenens.

BocnpuHuMate. aHanmuM3npoBaTh. mMenepadaThiBaTh U NMPEABABIATH MHPOPMAIUIO B
COOTBETCTBHUHU C MMOCTABJIIEHHBIMH 3a1a4aMH.

Boinenars OCHOBHBIE MOJOXKEHUS KODIVCKVIISIDHOM M BOJIHOBOM TEODHH CBETA.
YyacTBOBaTh B 0OCYKJIEHUHM ATHX TEOPUN UM COBPEMEHHBIX B3IJISIOB Ha MPUPOAY




CB€TaA.
Yka3pIBaTh T'paHuLbI IPUMCHHUMOCTHU FeOMeTpI/I‘IeCKOﬁ OIITUKH.

HN3ny4denne u cnektpsl (24 / S4)

Bunel wuznvaenuit. UctouHuku
ceera. CriekTphl. CrieKTpabHbIN
aHaJIN3.

TenmoBoe HU3Ty4YCHHUC.
ACJICHUEC OHCPruu B

a0COJIIOTHO YEPHOTO TeIa.
IIIkama 31eKTpOMarHUTHBIX BOJIH.

Habntonenue criekTpoB

Pacnpe-
CIIEKTpE

[aBaTh omnpeneneHHe MOHATUN: TEIUIOBOE W3IIyYEHHUE, AIIEKTPOJIOMUHECLIEHLINS,
KaTOJO0JTIOMUHECIICHIINS, XEMUIIOMUHECLICHIINS, (DOTOIIOMUHECHEHIUS, CIUIOIIHON
CIIEKTp, JIMHEWYaTbli  CIIEKTP, II0JIOCATBIM  CHEKTP, CHEKTp IOIVIOLIEHUS,
CIIEKTPAaJIbHBII aHAJIN3.

[TepeuncnsaTb BUAbl CrieKTpoB. Pacro3naBarhb, socnpoussooums, HaOIOAATh CILUIONI-
HOM CHEKTp, JIMHEHYaThlil CHEKTp, IOJOCAThIil CHEKTp, CHEKTP H3JIy4eHUs U
nornomenus. M3o0paxarb, OOBSACHATh M aHAJIM3UPOBATH KPUBYIO 3aBUCHMOCTH
pacmpezieNieHusl SHEPTHH B CIEKTpe aOCONMIOTHO 4E€pHOrO Tera. llepeyncnsars BUIbI
AIIEKTPOMAarHUTHBIX ~ M3JIy4eHHUH, MX HMCTOYHMKH, CBOICTBa, IPUMEHEHMUE.
Hcnonb3oBarh  WKaly  3JEKTPOMAarHUTHbIX  BoJH. CpaBHHMBaTh  CBOICTBa
AJIEKTPOMAarHUTHBIX BOJIH Pa3HbIX 1MAaNa30HOB

OCHOBBI CHIEIHAILHOM TEOPHH OTHOCUTEJIHLHOCTH (3 4/ 5 v)

OcHOBBI cHeHUAJILHOH

TEOPUH
oTHOcuTeabHOCTH (CTO) B3u/ 5w

[Mpuunner  mosiBnenus  CTO.
[loctynatet CTO: wuHBapuaHT-
HOCTh MOJYJSI CKOPOCTH CBETa B
BAKyyMe€, [PUHLMI  OTHOCHU-
TEJIbHOCTH DWHIIITeHHA.
[IpoctpanctBO M Bpemsi B
CHelUaIbHON TEOpUHU oT-
HOCUTEIBHOCTH.  JHEpruss Hu
UMITYJIbC  CBOOOJHOM YaCTHIIBI.

JlaBaTe ompemeneHue IOHSATHHU: COOBITHE. MOCTVIIAT. COOCTBEHHAs WHEDIIHAIBLHAS
cuctema otcué€ra. coOCTBEHHOE BpeMs, COOCTBEHHAs JJIMHA Teja, Macca IOKOS,
WHBADUAHT. YPHEDTHUS TTOKOS.

OOBSACHATH MDOTUBODEUHNS MEKIV KIACCHYECKON MEXaHUKOHN U 3JIEKTPOAMHAMUKON
Maxcenna v ouaunbl nossieaus CTO.

doopmvimposarts noctviaaTtel CTO.

donpmvirposarh BEIBOALI U3 ITOCTVIATOB CTO 1 00BICHATH DEIATUBUCTCKUAE

st deKThl coKpareHust Da3MenOB TeNla U 3aMEIICHUS] BpEMEHU MEKIV ITBVMS
COOBITUSIMH C TOYKH MIDEHUSI IBUKVIIIEICS CUCTEMBI OTCUETa. AHAIM3UPOBATh
bopMyIy peTSITUBUCTCKOTO 3aKOHA CJIOKEHUSI CKOPOCTEH.

[IpoBOIUTH MBICIEHHBIE SKCTIEPUMEHTHI, TOATBEpKAatonue noctynatel CTO u ux

CBsi3b MaccChl " 3Hepruu | CJICACTBU. . .
CBOGOMHOH UACTHIBL ' DHeprus HaxonuTh B KOHKPETHON CUTyaluu 3Ha4deHus ckopocteid Ten B CTO, uHTEpBaIoB
BPEMCHH MEXJY COOBITHSAMH, JIMHY Telld, SHEPTHUI0 TIOKOS YACTHUIIBI, TOTHYIO
TTOKO5 SHEPTHUI0 YACTHUIIBI, PEIIATUBUCTCKAN UMITYJTHC YACTHUIIBL.
3anuchIBaTh BRIPAKCHUE TSI SHEPTUU MOKOS ¥ TIOJTHOW YHEPTUH YaCTHII.
W3narate CyTh MpPUHIUIIA COOTBETCTBUS. BhICKa3piBaTh CBOE MHEHHE O 3HAYECHUU
CTO pi1g cOBpeMEHHOI HaYKH.
KBanToBasi pusuxa (17u/ 41 u)
CgetoBbie KBaHTHI (5 1 /10 u) IIpenmer W 3amaunm KBaHTOBOM | /laBaTh  ompeneneHue  MOHATUH:  dboroaddekT. KBaHT. TOK  HACHIIICHUS,
(bu3uKU. 3aJIep>KUBaloIee HaNpsDKeHUe, paboTa BeIX0/1a, KpacHas rpanunia porodddexra.

T'unmoreza M. Ilnanka o xBaHTax.
®ororpdext. PoToH. YpaBHEHHE

®opMynuUPOBATh MMPEIMET U 3a1a4l KBAHTOBOW (hU3HKH.
Pacnio3znaBate, HaOMOaTh ABIeHUE POoTOIPEKTA.




A. Diinmreitna st potodddekra.
OnbiTel A. I'. CroneroBa. 3aKOHBI
dororddekra. KopmyckynspHo-
BOJTHOBOW nyanu3Mm. Judpaxius
JJICKTpOHOB. JlaBleHue cBeTa.
Omertel I1. H. Jlebenesa u C. U.
Baswuiosa. CooTtHotieHue
HeonpenenénHoctel I eizenoepra

OnuceiBath onbITel CToONeTOBa. @OpMynupoBaTh runoresy Inanka o KkBaHTax,
3aKoHbI hoTorddekTa.
Amnanmu3nnoBath 3aKoHbI (hoTorthdekTa. 3aMuchBaTh U COCTABIATH B KOHKDETHBIX
CUTVANUAX VhaBHEeHWe DWHIITEHHA 11 GoTod(PdeKTa U HAXOAUTh C €ro MOMOIIIBIO
HEW3BECTHBIC BETHUNHBIL.
BbIUHCIIATE B KOHKDETHBIX CHTVAIIUSAX 3HAYEHHUS MAKCHUMAIbHOW KHHETHYECKOMN
HEDTUH  (HOTOANEKTPOHOB.  CKODOCTH  (hOTORIIEKTDOHOB.  DABOTHI  BBIXOIA.
3alUDAIOIIETO HAINDSDKEHUS, YaCTOThl U JUIMHBI BOJHBI, COOTBETCTBYIOIIMX KPACHOM
rpanutie hotorhdekra.
[TouBOIUTH IDMMEDBI UCTIONIB30BaHuUs hoTorddekTa.
OOBACHITH CVTh KODIVCKVIIIDHO-BOJHOBOTO NTVaIH3Ma.
OmnuceiBath onbITH JleOeneBa Mo n3MepeHuIo JaBJICHUS CBETa U OMBITHI BaBuiiosa 1o
OTITHKE.
OnuceIBaTh OMBITHI IO TUMDPAKIIUN JIEKTPOHOB.

dopmynrpoBaTh COOTHOIIEHUE HeompeaenéHHocTel [eiizenbepra u 0OBACHATH €ro
CyTb.
Haxonmuts B mutenarvoe u Matennere nabonmanmio o nadborax Croneropa.
JlebeneBa. BaBunoga. [Tnanka. Komrnrona, ge bpoiinsa. Beiaensars posib pocCUACKHX
VUEHBIX B UCCIIENIOBAHUH CBOWCTB CBETA.
[IpuBoaUTE IpUMEPHI OMOJIOTHYECKOTO U XUMUYECKOTO ICUCTBUS CBETA.

AtomHuas pusuka 34/ 10 u)

Onbitel  Pesepdovma.  Ilmane-
TapHasg MOIEIb CTDOEHHS aToMa.
OOBsACHEHHE JIMHENYATOTO
CIIEKTDA BOIODOIA HA OCHOBE
KBAHTOBBIX IIOCTVJIaTOB booa.
CIHOHTAaHHOE W  BBIHVKIECHHOE
u3ny4YeHue cpera. Jlasepsl.

[laBaTh ompeneneHue MOHITUH: aTOMHOE SIADO. SHEDIETUYECKUN VDOBEHB. SHEPrUs
MOHU3ALIUN. CHOHTAHHOE U3JIVIEHNE CBETA, BBIHYKJICHHOE U3JyYCHHUE CBETA.

OnuceiBaTh OIBITEL Pezendonra.

OnuceIBaTh ¥ ChaBHUBATL Moneian aroMa TomcoHa u Pezepdobna.

PaccmarpuBaThe. McciieIoBaTh U ONMUCHIBATE JIMHEHYATEHIE CIIEKTDEI.
dopMvIIMpoBaTh KBAaHTOBBIE mocTviarbl bopba. OOBACHATH JUHEHYATHIE CIIEKTDBI
aToMa BOIODOIA Ha OCHOBE KBAHTOBBIX IIOCTVJIATOB bona. PaccuuTeiBaTh B
KOHKDETHOU CUTVALIMU YaCTOTV U IUIMHV BOJHBI MUCIIVCKaeMOro (hOoTOHA DU EDEXOIE
aToOMa U3 OIHOTO CTAlTMOHADHOTO COCTOSHUS B IIDVIOE. YHEDTHUIO MOHU3AIINHA aTOMA.
Haxonute BEMUCITITE 3HAYEHUA DAINVCOB CTAITMOHADHBIX ODOUT DIIEKTDOHOB B aTOME.
OnuceiBaTh VCTHOMCTBO M OOBACHATH TIDUHIIMI IEWCTBUS JIA3€DOB B JIMTEDATVDE U
HNuTenHere cBemenuss o dakrax. MOITBEDXKIAOIINX CII0XKHOE CTDOEHHE aroMa. O
paboTax V4EHBIX M0 CO3IAHWIO MOIEIM CTDOECHHUI aTOMA. TOJIVIEHUIO BHIHVKIEHHOTO
W3JIVICHHS. O TDUMEHEHUH JIa3€DOB B HAVKE. MEIUITUHE. TIDOMBIIIIEHHOCTH. OBITY.
Breiienars poib pOCCUNUCKUX YUEHBIX B CO3JAHUH U UCIIOJIb30BAHUU J1a3€POB.

®usuka aromHoro saapa (7 4/16 u)

CocTtaB W CTpOEHHE aTOMHOIO
SIDa.

M3o0To1EI. SneonHble CWJIBL.
OOmeHHass  MoIenb  SJIEPHOTO
B3aMOJEHCTBUA.

ITaBaTh oTnnbeneNIeHrs MOHSTHIA: MacCOBOE YMCII0. HVKIIOHEL. SIIEDHBIE CUITEL. BUNDTVAITh-
HblE YacTHUIEIL. ITeheKT Macc. DHEDTHS CBI3U. VIEIbLHAs DHEDTUS CBSI3W aTOMHBIX SIITIED.
DAOUOAKTUBHOCTh. aKTUBHOCTH DAOIHMOAKTHBHOI'O BEUICCTBA. IIEDHUOI ITOJIVDAcCIIalla.
HCKVCCTBCHHAS DAOWOAKTHBHOCTB. SIICDHBIC DEAKIHH. DSHEDPIeTHYCCKUM BBIXOII
;mepHoﬁ peaknuu, NOCIHajg AACpHasd pCaknusd, KO3d)(1)I/II_II/ICHT Pa3MHOXKCHUA




Iedbektr maccel M 3HEPrUsl CBA3H
sIIna.

PanmoaktuBHocTh. Bunel na-
JTUOAKTUBHBIX IheBDhAIIICHUH
aTOMHBIX sep. PanmmoakTuBHOE
W3JIVAEHUE. TDABUIIA CMETIIEHUS.
3aK0H paauOaKTUBHOI'O paciaaa.

Meroasl HaOmOIECHHS W pe-
TUCTPALIMM  3JIEMEHTApHBIX 4a-
CTHIL.

SAnepHble  peakUUH, peaKUUuu
neneHuss W cuHte3a. llennas
Deaklus neneHus suep. SAnepHas
3HEPTETHKA. TepmosiaepHbIii
CUHTE3.

[IpuMeHeHHE sIEpHON DHEPTHH.
buonornueckoe JIEHCTBHE
pPaarOaKTUBHBIX U3TyYCHUM.

JlaGoparopHas pabora:
OmnpenesieHne UMIyJibca U
JHEPIruu YaCTHIbI IPH
ABUKEHHH B MATHUTHOM MOJI€e
(mo gororpadusim) —
NPOBOAUTCS TOJBKO HA
0a30BOM ypoBHe

HEUTDOHOB. KDUTHYECKAs MacCa. DEAKTODBI-DA3MHOXKHUTEIN. TEDMOSIEDHAS DEAKLIMS.
CopaBHHMBaATh CBOMCTBA MIPOTOHA U HEUTpOHA. ONMUCHIBATH MPOTOHHO-HEUTPOHHYIO
MOJEJIb 1pa.

OHpCI[eJ'IfITB COCTaB sJCPp pa3jIUMYHBIX 3JIEMCHTOB C IIOMOLIBIO Ta6J'II/IHbI MeHﬂeneeBa.
H300paxarsh U YUTaTh CXEMbI aTOMOB.
CpaBHUBATH CHUITY DJICKTPHUYECKOI'O OTTAJIKMBAHUSA IIPOTOHOB U CHUJIY CBA3H HYKJIIOHOB

B sape. [lepeuncnsats u onuchbiBaTh CBOMCTBA sIepHBIX cHl. OOBACHATE OOMEHHYIO
MoO/J1eJIb B3aUMOJIEHCTBUSI.

Bbruucnate n1eexT Macc, SHEPIUIO CBA3U U YJENbHYIO SHEPIHIO CBA3M KOHKPETHBIX
ATOMHBIX f7iep. AHaJIU3UPOBATH CBSA3b YIEIbHOW BHEPIMM CBS3H C YCTOWYMBOCTBHIO
anep.

[lepeuncnars BuAbl paAMOAKTUBHOIO pacnajia aToMHbIX ajep. CpaBHUBaATh CBOICTBa
anba-, Oera- M TraMMa-u3lIydyeHUH. 3amuchiBaTh IpaBWJa CMEIIEHUS IpH
panuoaKTUBHBIX pacnajgax. OmnpenensaTs 2JIEMEHTHI, 00pa3yloluecs B pe3yiabTaTe
paZMOaKTUBHBIX PaclaoB.

3anuceiBaTh, OOBSICHITH 3aKOH PAaJUOAKTUBHOTO Pacrajia, yKa3blBaTh TPAHHUIBI €TO
IPUMEHUMOCTH. ONIpenenaTh B KOHKPETHBIX CUTYAlUsIX YMCIIO HEPACIABIINUXCS SAEP,
YHCJI0 paclaBIIUXcA SAep, IEPUOJ OIypacland, akTHBHOCTh BEILIECTBA.
[lepeuncnsaTh U ONUCHIBATH METObI HAONIOJIEHHSI U PErHCTPaLUU 3JIEMEHTAPHBIX
yactul. HaGmromate Tpeku anba-yactunl B kamepe Bunbcona. Perucrpuposathb
AJIEPHBIE N3ITyYEHUS € TOMOLIBIO cuéTunka [ efirepa. Onpenenars UMITYJIbC U SHEPTHIO
YacTULIBI U ABM)KEHUU B MarHUTHOM 10J1€ (110 poTorpadusm).
3anuceBaTh  sepHbIe peakuuu. Onpenenars NpOAYyKThI
PaccunThIBaTh YHEPTUYECKHI BBIXO/ SAIEPHBIX PEAKIIUM.

OnucelBaTh MEXaHU3MBI JCIEHUS AP U LENMHOU suepHOM peakuuu. CpaBHUBATh
ANIEDHBIE U TEDMOSAIEDHBIE DEAKLINU.

OOBACHATH NPUHIMIIBI yCTPOICTBA U pabOTHI AEPHBIX PEAKTOPOB. Y4acTBOBATh B 00-
CYKIEHUH NIPEUMYLIECTB U HEJOCTATKOB SIICPHON SHEPTETUKH.

AHaIM3UpOBaTh OMACHOCTD SIIEPHBIX U3JIYYEHUN JJIs AKUBBIX OPIaHU3MOB.

Haxomuts B nuteparype u MHTepHere cBeeHUsI 00 OTKPHITHM NMPOTOHA, HEUTPOHA,
PaZi0aKTUBHOCTH, O MOJIyY€HUHU U UCTIOIb30BAHUU PAIMOAKTUBHBIX U30TOMNOB, HOBBIX
XUMHUYECKHX 3JIEMEHTOB.

Bbiiensite posib pocCHMCKMX YYEHBIX B MCCIEJOBAHUSX aTOMHOTO SApa, OTKPBHITUU
CIIOHTAHHOTO JIEJICHUS SIIep YpaHa, pa3BUTUU SAEPHOM SHEPTeTUKU, CO3AaHUN HOBBIX
u3otonoB B OUAN (O6beAMHEHHBIN HHCTUTYT AAEPHBIX HCCIe0BaHul B I. [lyOHe).

SAIEPHBIX  PEaKIUil.

DJieMeHTapHble YacTulbl (2 4/5 u)

DneMeHTapHbIe YaCTHIIBI.

HaBaTB OIMpCACIICHUC TMOHSTHMH: AHHUTWIIAOMUA, JICIITOHBI, aIPOHBbI, KBAPK, I'NTFOOH.
Hepe‘-II/ICJ'I}ITB OCHOBHBIE CBOMCTBA QJICMCHTAPHBIX YaCTHUII.




CDyH,Z[aMeHTaJIBHBIe B3anMO-
JEUCTBUA.  YCKOPHUTENIH  dJie-
MeHTapHBIX qaCcTHUI

Briienars royviribel 2J1€MEHTAPHBIX YaCTHLL.
[IepeunciaATh 3aKOHBI COXDAHEHUS. KOTODBIE BBIMOJIHSAIOTCS IIDU IIDEBDALIEHUSIX
yacTull. OnuChIBaTh IDOLECCH aHHUTWIISILIMY YaCTULL U @aHTUYACTUL U POKICHUS
3JIEKTDOH-IIO3UTDOHHBIX I1aD.
HasbiBaTh 11 cpaBHUBATH BUIbI (hVHIAMEHTAIbHBIX B3AaUMOIICHCTBUH.
OnuceiBaTh DOJIb VCKODHUTENICW B HM3VUEHUU OJJIEeMEHTapHbIX uactull. HaswiBaTh
OCHOBHBIE BUIIbI VCKODUTEJIEH 3JIEMEHTADHBIX YACTHIL.
OnuceiBaTh COBPEMEHHYIO (U3HUYECKYIO KAPTHHY MHPA.

Crtpoenne

Bceesiennoit (Su/9 u)

Coaneunasi cucrema. CTpoeHune u

BoJiionus Beesiennoii (S 4/9 u)

Bunumsbie nBuxeHus HeOESCHBIX
Tei. 3axkoHsl Kemena.
CosHeyHas cucTeMa: IVIAHETHI U
Majble Tela, CucTeMa 3eMIIsT—
JIvHa.
Ctooenue u >Bomronna CoiHmoa u
3Bé3n.  Kitaccubukanus 3BE3L.
3BE31bI U HICTOYHUKHU UX DHEPTHUU.

lanakrtuka. CoBpemeHHbIE
MPEACTABICHUSI O CTPOCHUH U

SBOJIIOINU BcereHHoH.

IHpvrue TaJIaKTHKH.
IInocTpaHncTBEHHO-BDEMEHHEIE

MacIITa0bl HaOII01aeMoii
BcenenHnoii. ITopuMmeHUMOCTE
3aKOHOB m3ukn 1wt 00b-
SICHEHHSI TIPUPOJIbI KOCMUYECKUX
00BEKTOB.
Témuas

SHEpPIHUs.

MaTtepust U TEMHAs

JlaBaTh ompejeicHUE NMOHATHI: HeOecHas cdepa, SKIMITHKA, HEOCCHBIN 3KBaTop,
IIOJIFOC MHUPA, OCh MHpa, KPYr CKIOHEHMs, IPSAMOE BOCXOXKICHHE, CKJIOHEHHE,
napajiakc, MapceK, acTPOHOMHUYECKAas €IWHUIA, MEepUrenuil, adenuid, COIHEYHOE
3aTMEHUE, JTYHHOE 3aTMEHNUE, IIJIaHETHI 3¢MHOMU IPYIIIBL, INIAHETHI-TUTaHThl, ACTEPOUL,
METeop, MeTeopHT, Gorochepa, CBETUMOCTb, MPOTyOepaHel, Mmyabcap, HEHTPOHHAS
3Be37a, 4€pHas Jplpa, IPOTO3BE3/1a, CBEPXHOBAs 3BE€3/1a, FAJIAKTHKA, KBa3ap, KpacHOE
cMelleHue, Teopus boapioro B3peiBa, Bo3pact BeeneHHo.

HaGnronate JIyHy 1 1uiaHeThl B TeslecKOI. Beiensats 0co0eHHOCTH CUCTEMBI 3eMIIs—
JlyHa.

PacniozHaBaTh, MOJIeIMPOBaTh, HAOIIOAATh JIYHHbIE U COJTHEYHbIC 3aTMEHUS.
OOBsICHATH NPWIKBBI U O0TIIMBBI. DOpMyIHpOBaTh U 3alMUChIBaTh 3aKOHBI Kemepa.
OnuceiBath ctpoeHne CosnHeyHOW cucTeMsl. [lepeuncnars miaHeTsl U BUABI MaJbIX
ten. OnuceiBath crpoeHue ColHua.

HaGnronate conneunsle nsaTHa. CoOmoaTh MpaBuiia 6€30MacHOCTH MPH HAOII0IEHUH
Connua.

[lepeuncnsTh TUMUYHBIE TPYMINbI 3BE3]l, OCHOBHBIE (DU3UYECKHE XapaKTEPUCTUKU
3B€371. ONUChIBaTh SBOIOIMIO 3BE3/] OT POKICHHS 1O CMEPTH.

HazpiBaTh camble sipkue 3BE31bI M co3Be3nusA. [lepeuncnsaTb BUIBI TalaKTUHK,
OIKUCHIBATh CO-CTaB M CTPOCHUE rajakTuk. Bergensats Miteunsiil [Iyte cpenn npyrux
ranakTtuk. Onpenenats Mecto CostHeuHOM cucTeMsl B ['anakTuke. OLEeHUBaTh NOPSIOK
paccTosHUM 10 KOCMHUYECKUX O0BEKTOB.

OnuceIBaTh CyTh KPaCHOIO CMELIEHHS M €r0 UCIOJIb30BaHNE IIPU U3YUYEHUN
rajakTuk. [IpuBoauTE KpaTKOe U3JI0KEHUE TEOPUU bobIIoro B3peiBa U TEOpUU
pacmpsronieiics BeeneHHOM.

OOBSICHITH CYTh MOHATHH «TEMHAsI MATEPUS» U KTEMHASI SHEPTUS».

[TpuBOIUTE MpUMEPHI UCIIOJIB30BAHUS 3aKOHOB (U3UKH Ui OOBSCHEHUS MPUPOIBI

KOCMHUYECKUX OOBEKTOB.




PaboTatb B mape u rpyIie npu BHIIOJHEHUN MPAKTHUECKUX 33 JaHHUH.

Hcnonb3oBate MHTEpHET AN TOUCKAa M300paKEHH KOCMHUYECKHUX OOBEKTOB W
nHpopmaluu 06 UX 0COOEHHOCTSIX.

VY4acTBOBaTh B OOCYKIEHMH HM3BECTHBIX KOCMHUYECKHMX HcCCleqoBaHUM. Beinensars
COBETCKHE M POCCUHMCKHME JOCTHXKEHHsS B OOJIACTM KOCMOHABTHKH U HMCCIEIOBAHUS
KocMoca. OTHOCHUTBCS € YBOKEHUEM K POCCUMCKUM YYEHBIM U KOCMOHABTAM.
Haxonuts B uteparype u IHTepHETE CBEIeHUS Ha 3aJaHHYIO TEMY.

["'0TOBUTH Mpe3eHTALUHU U COOOLICHHUS IO U3YYECHHBIM TeMaM

IMoBTopenue (5/7 u)

Peseps (0 u /23 y)




/. INIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA ®U3UKHN

B pesynbTaTe nzydeHus Kkypca GU3NKA Ha ypOBHE CPEAHETO 00IIero oopa3oBaHus
BBIIIYCKHUK HA 0a30BOM YPOBHC HAVUUTCH .

— O0OBACHATH HA MPUMEPaX POJIb U MECTO (GU3HKHU B GOPMHUPOBAHUH CO BPEMEHHON HAyYHOW KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEX
HOJIOTHM, B TPAKTUYECKOM JEATEIIbHOCTH JIFOJEH;

— JIEMOHCTPHPOBATh HA MPUMEPaX B3aUMOCBS3b MEXKYy (DU3UKOH U IpyruM! eCTECTBEHHBIMU HayKaMu;

— yCTaHaBIUBAaTh B3aUMOCBS3b €CTECTBEHHO-HAYUHBIX SIBIICHUI U IPUME HATh OCHOBHBIE (PH3UYECKHE MOJAETH AJISl UX ONMUCAHUS U OOBbICHEHUS;

— UCIOJB30BaTh WMH(MOPMANNIO (U3NICCKOTO COICPKAHUS TPH PENICHHE YYeOHBIX, MPAKTHYCCKHX, MPOSKTHBIX M HCCIICIOBATEIIbCKUX 3ajad,
HUHTETPUPYS UHPOPMALIUIO U3 PA3TUYHBIX UCTOUHUKOB M KPUTHYECKHU €€ OLICHUBAS;

— pa3MyaTh U YMETh HCIIOJIB30BATh B YIeOHO-HCCIIEI0BATEIBCKON ACSITETLHOCTA METO Bl HAYYHOTO TIO3HAHUS (HAOII0CHHE, ONTUCaHKEe, U3MEPCHHE,
9KCIIEPUMEHT, BBIJIBIDKEHUE THUITOTE3bI, MOJICITMPOBAHNE U T. 1) U (HOPMBI HAyIHOTO TO3HaHMS ((aKThI, 3aKOHBI, TCOPHH), IEMOHCTPUPYS Ha
puMepax Ux pojb U MECTO B HAYYHOM MO3HAHUU;

— BBITOJHATh TPSIMBIE ¥ KOCBCHHBIE M3MEPCHHsI (PU3NYCCKUX BEIWYHMH, BHIOMpPA M3MEPUTEIbHBIC TMPHOOPHI ¢ YIETOM HEOOXOIMMOW TOYHOCTH
MU3MEPEHUH, INTAHUPOBATh X0 U3MEPEHUI, TI0JIy4aTh 3HAUCHUE U3MEPSAEMOM BEJIUUYMHBI U OLICHUBATh OTHOCUTEIIbHYIO TOTPEUIHOCTD 110 33/IaHHBIM
bopmynam;

— TPOBOAMTH HCCIEAOBAaHUS 3aBUCUMOCTEH MexAy (PU3MUECKUMH BEIMYMHAMU: BBITOJIHATH M3MEPEHHS, HA OCHOBE HCCIECIOBAHHS OMPEACIsATh
3HAQUYEHMS MapaMETPOB, XaPAKTEPU3YIOIIHNX JAaHHYIO 3aBUCUMOCTbh MEXI1Y BEIUUMHAMU, U I€TIaTh BBIBOJ C YUETOM MOTPEUIHOCTEN N3MEPEHUN;

— UCIONB30BaTh AJI OMHCAHUS XapaKTepa MpoTeKaHus (HU3MUECKUX MPOIECCOB (PU3MUYECKHE BETUYMHBI U JEMOHCTPUPOBATH B3aUMOCBSI3b MEXKIY
HUMU,

— HCIIOJB30BATH JIJISl OMMCAHUS XapaKTepa MPOTeKaHUs (PU3NUECKUX TMPOIIECCOB (PU3NUECKHE 3aKOHBI C YIETOM IPAHUI] UX TPUMEHUMOCTH;

— pemiaTh Ka4eCTBEHHBIE 33/1a4H (B TOM YHCJIE U MEXIPEIMETHOTO XapaKTepa): UCIOIb3ys MOJENH, (PU3NYECKHe BEJIMUMHBI U 3aKOHBI, BRICTPAUBATh
JIOTUYECKHE LIETIOUKH 00bSICHEHUS (J0Ka3aTeNIbCTBA) MPEAJIOKEHHBIX B 3a/1a4ax MPOLECCOB (SIBICHUI);

— pemaTh pacu€THBIC 33]]a4H C SIBHO 3aIaHHON (PU3UUECKOM MOJIENIbIO: HA OCHOBE aHAIN3a YCIOBUS 33]]a4H BBIACIATH (DU3NUECKYIO MOJIEITh, HAXOIUTh
(bu3YecKre BETUYMHBI U 3aKOHBI, HEOOXOAUMBIC U JOCTATOYHBIE JIJIs €€ pelIeHus, TPOBOAUTD PACUETHl U OIICHUBATH MOJYYCHHBIM PE3yibTarT;

— YYHTBIBATh TPAHUIBI MPUMEHUMOCTH U3YyUYEHHBIX (PU3MUECKUX MOJIEICH MpH pelIeHnH PU3NUECKUX U MEXITPEIMETHBIX 3a]1a4;

— UCHONB30BaTh MH(OPMALIUIO M IPUMEHSATH 3HAHUS O MPUHIIUIIAX paOOThl 1 OCHOBHBIX XapaKTEPUCTHKAX M3yYEHHBIX MAIIMH, TPUOOPOB U APYTUX
TEXHUUYECKUX YCTPOUCTB AJIS PELICHUS MPAKTUYECKUX, YUeOHO-UCCIeI0BATENbCKUX U MPOSKTHBIX 3a/1a4;

— UCIOJB30BaTh 3HAHUA O (PU3HUECKUX 00BEKTaX U MPOIleccax B MOBCEAHEBHOM KU3HHU 715 oOecneueHns 0€30MacHOCTH MPH 00palieHuH ¢ TpubdopamMu
Y TEXHHYECKUMHU YCTPONCTBAMH, IJIsl COXPaHEHHSI 3J0POBBS U COOIIOIEHUS] HOPM YKOJIOTHYECKOTO MOBEACHHSI B OKPYKaIOIIeH cpeie, Ui MPUHSATUS
PELIEHHI B IOBCEHEBHOW KU3HU.

BpinyckHUK HA 0230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHUTHCS
— TOHHUMATh U OOBACHATH LEIOCTHOCTh (PU3NYECKON TEOPUH, OTPEAEIIATh IPAHUIIBI €€ IPUMEHUMOCTH U MECTO B Py APYTUX (PU3UUYECKUX TEOPUH;
— BJIAAETh NpUEMaAMM MOCTPOCHHS TEOPETUYECKHUX JIOKA3aTeNbCTB, a TAK)KE MPOTHO3UPOBAHUS OCOOCHHOCTEN MPOTEKaHUs (PU3MUECKUX SBICHUN U




HpOHeCCOB Ha OCHOBC HOHy‘IeHHBIX TeOpeTI/I‘-IeCKI/IX BBIBOJOB U JOKAa3aTCIIbCTB,
xapaKTemeBaTb CI/ICTGMHYIO CBA3b MC)KI[y OCHOBOIIOJararomnuMmn Hay‘IHbIMI/I ITIOHATUAMMN.: HpOCTpaHCTBO, BpeMSI, MaTepI/ISI (BCH_IGCTBO, HOJIC),
JBUKCHUE, CUIIa, DHEPIUS;
BbIABUT'AaTh T'MIIOTE3bI HA OCHOBEC 3HAHHUA OCHOBOIIOJIATrarOIIINX (bI/IBI/ILIeCKI/IX SaKOHOMepHOCTeﬁ " 3aKOHOB,

— CAMOCTOATCIBHO IUIAHUPOBATh U IIPOBOJAUTD (1)I/IBI/I‘ICCKI/IC BKCHepI/IMCHTBI;
XapaKTEPU30BaTh III00ATBHBIC MPOOJIEMBI, CTOSAIINE MEPE YETOBEUECTBOM (SHEPIeTHYECKUE, CHIPhEBBIC, YKOJIOTHYECKUE), U POJIb (PU3HKHU B pe-
IMICHUHN 5TUX npo6neM;
peuiaTb HpaKTI/IKO'OpI/IeHTI/IpOBaHHBIC KAQ4YCCTBCHHLIC U paC‘IéTHBIe (1)I/I3I/ILICCKI/IG 3a4a4u C BBI60pOM (1)H3H‘ICCKOI>1 MOACIH, HCIIOJIb3Yysl HCCKOJIBKO
(bI/ISI/I‘IeCKI/IX 3daKOHOB HJIN (bOpMy.]'I, CBS3BIBAKOIIINX N3BCCTHBIC (bHSquCKI/IC BCJIIMYHHBI, B KOHTCKCTC Me)I(HpCI[MeTHBIX CB${3€I\/’I;
OOBSICHATH MPUHIIMITBI PA0OTHI U XapaKTEPUCTUKH U3YUEHHBIX MAIIUH, TPHOOPOB U TEXHUUECKUX YCTPOICTB;
OOBSICHATB YCIIOBHSI IPUMEHEHHS (PU3NYECKUX MOJENEH MpHU pelIeHu (pU3nyecKux 3a/1a4, HaXOIUTh aJeKBAaTHYIO MPEIOKEHHON 3a1a4e (hu3n-
YECKYIO MOJIEJIR NARNEIIATR TIOATeMV KAk HA OCHOBE UMEIOIIIMXCS 3HAHHUM, TaK U MPU MTOMOIIA METOO0B OLICHKH.

BbinyCKHHUK HA YIJIY0JEHHOM YPOBHE JI0JI2KEH HAYYHUTCS:
OOBSICHATH M aHAJTU3UPOBATH POJIb U MECTO (PU3UKHU B (HOPMUPOBAHUH COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOM IEATEIBHOCTH JIFOCH;
OonpeaACIATb U ACMOHCTPUPOBATH B3aUMOCBA3b Mex(z(y (1)I/ISI/IKOI71 n I[pyrI/IMI/I CCTCCTBCHHBIMHA HaYKaMI/I;
XapaKTCpHU30BaTb CI/ICT@MHYIO CB3b Memny OCHOBOIIOJIararommumMu Hay‘lHBIMI/I MOHATHUAMM: IMPOCTPAHCTBO, BPEMs, MATCPUA (BCH_IGCTBO, HOJ'IG),
ABUIKCHUC, CHUJIa, SOHCPIUAd,
IIOHUMATh U O6’J’:>$ICH$ITB OEJIOCTHOCTH Q)HBHHGCKOI‘/'I TCOPHHU, pa3JIMYaThb I'PAHUIIbI eé INPpUMCHUMOCTH U MCCTO B pHI[y I[pyrI/IX (1)I/ISI/IIIGCKI/IX TeOprI;
BJIaACTH HpI/IéMaMI/I MNOCTPOCHUA TCOPCTHUYCCKUX HOKA3aTCIILCTB, @ TAKKC IMPOTHO3UPOBAHUA 0C06€HHOCT6§I IIPOTCKAHUA (1)H31/IIICCKI/IX HBJ'ICHPIFI nu
IIpoueCCOB HAa OCHOBE HOHy‘I@HHLIX TCOPCTUYCCKHUX BBIBOAOB U JOKA3aTCJIbCTB,
CaMOCTOATCIBbHO KOHCTPYI/IpOBaTI) BKCl'IepI/IMCHTaJ'H)HI)Ie y()TaHOBKI/I JJIs1 HpOBepKI/I BBII[BI/IHyTI)IX THUITIOTE3, paCC‘-II/ITI)IBaTI) a6COJ'IIOTHy1-O n
OTHOCHTEJIBHYIO TOTPENIHOCTH MPOBOAUMBIX U3MEPEHHU;
CaAMOCTOATCIBbHO HJ'IaHI/IpOBaTI) nu HpOBOI[I/ITB (1)I/ISI/I‘~I€CKI/IC 3KCH€pI/IMeHTI>I;
pCIHaTI) HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIG KAQYCCTBCHHBIC H paC‘-IéTHble (1)I/ISI/I‘I€CKI/IG 3a1a4u C OHOpOﬁ KaK Ha HU3BCCTHBIC (1)I/I3I/I‘~IGCKI/I€ 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENH, TaK U Ha TEKCTHI C U30BITOUHON HH(OpMaLIME;
OHpGI[GJ'ISITI) l"paHI/IIIBI HpI/IMCHeHI/IH I/I3y‘~ICHHI:vIX (1)I/ISI/I‘~ICCKI/IX MOI[GJ'ICﬁ HpI/I pCHIGHI/II/I (1)PI3I/I‘-I€CKI/IX nu Me)KHpCZ[MeTHI)IX 3ajJ1a4,
BBIABUT'AThb TUIIOTE3bI HA OCHOBEC 3HAHUS OCHOBOIIOJIArarOIinx (1)I/I3I/IHGCKI/IX 3aKOHOMepHOCTeI71 H 3aKOHOB;
XapaKTepI/ISOBaTB l"J'I06aJ'H>HBIC HpO6JICMBI, CTOSIIHNC nepen YCIJIIOBCUCCTBOM, (3HepFeTI/I‘{eCKI/Ie, CBIpLeBBIe, 3KOJIOFI/I‘IGCKI/IC), nu pOJ'IB CI)I/I3I/IKI/I B
peleHnt 3TUX' podiiem;
HpC,Z[CTaBJ'ISITI) HpI/IHI_II/Il'IBI pa6OTLI 158 XapaKTepI/ICTI/IKI/I HSY‘ICHHLIX MalluH,, HpI/I60pOB U TCXHUUYCCKHUX YCTpOﬁCTB;
O6’[>5[CH$ITL YCJ'IOBI/IH HpI/IMeHeHI/IH (1)I/I3I/I‘-IGCKI/IX MO,Z[CJ'ICIZ HpI/I peH.IeHI/II/I (1)1/131/1%01(1/1)( 3aJa4, HaXOJUTb a,[[CKBaTHYIO Hpe):[JIO)I(eHHOI>'I 3a1a4ec
(bI/ISI/I‘-ICCKyIO MOJCIIb, paspemaTb HpO6HCMy KaK Ha OCHOBC UMCHOIIINXCSI 3HaHPII>i, TakK U HpI/I IIOMOIIIN METOO0B OIICHKH.

BbInycCKHMK Ha YriIy0J1éHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYUThCSH |

— IPOBCPATH SKCIICPUMCHTAJIbHBIMU CPEACTBAMU BbIIBUHYTBIC 'MITIOTEC3EI, (I)OpMy.TII/Ip}/SI OCJIb UCCIICAOBAaHNUA Ha OCHOBC 3HAHWA OCHOBOIIOJIArarOmmx

(bI/I3I/I‘-ICCKI/IX 3aKOHOMCpHOCTCﬁ M 3aKOHOB,

— OIIMCBIBATh U aHAJIM3UPOBATH NOJTYUCHHYIO B PE3YJIbTATC HpOBC,Z[éHHBIX (I)I/ISI/I‘-ICCKI/IX SKCIICPUMCHTOB I/IH(I)OpMaI_II/IIO, OIIpPCaACIIATH eé JOCTOBCPHOCTD,
— TOHUMATh U OOBICHATH CUCTCMHYIO CBA3b MCKAY OCHOBOITIOJIAraltOIMMMU HAYYHBIMU NOHATUAMU: IIPOCTPAHCTBO, BPEMS, MATCPUS (BCH.ICCTBO, HOHC),



JBU>)KEHUE, CUJIA, JHEPTHS;

— pemaTh dKCIePUMEHTAIbHBIE, KAUeCTBEHHBIC U KOJIMYCCTBCHHBIE 3a7]a4M OJIMMITUAIHOTO YPOBHS CIIOKHOCTH, UCTIONB3YS (PU3HUYECKUE 3aKOHBI, a
TaK)Ke ypaBHEHUS, CBA3bIBAIONINE (PH3NICCKIE BETUINHBL;

— aHaJIM3UPOBATh TPAHUIIBI MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapakTep (pyHIaMEHTaIbHbIX 3aKOHOB M OTPAaHUYCHHOCTH
HCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

— (opMyupoBaTh U pelIaTh HOBBIC 33/1a4, BO3HUKAIOIIUE B X0/1¢ y4eOHO-UCCIIEI0BATEILCKON 1 IMTPOCKTHOM IEeITEIbHOCTH;

— YCOBEPIICHCTBOBATh MPHOOPHI U METO/IbI UCCIICIOBAHKS B COOTBETCTBUH C TIOCTABJICHHBIMH 3aa4aMH;

— HCIIOJB30BaTh METOJBl MAaTeMAaTHYECKOTO MOJCIMPOBAHUS, B TOM YHCJIE MPOCTECHUIINE CTATHCTHYECKHUE METOABI JJisi 00pabOTKH Pe3yJbTaTOB
3KCIIEPUMEHTA.

8. KPUTEPUU U HOPMBbI OLIEHKH 3HAHI/II71, YMEHUW U HABBIKOB OBYYARKOIIUXCA IO ®U3UKE.
CucreMa oleHUBAHUS.
IlIpu mecmuposanuu Bce BepHble 0TBETHI OepyTcs 3a 100%, Torna oTMeTka BHICTABISIETCS B COOTBETCTBUU C TAOJIHIICH:

[TporieHT BBINTOIHEHHS 33 JaHUS OTmeTka
95% u 6onee OTJINYHO
80-94%% XOPOIIIO
66-79%% YIOBJICTBOPUTEIILHO
MeHee 66% HEY/I0BJIETBOPUTEIHHO

O1eHKa YCTHBIX OTBETOB YYaIIUXCH.
Ouenka 5 craBUTCS B TOM cliyyae, €CJIM Yy4allWiics MOKAa3bIBaeT BEpHOE MOHMMaHUE (PU3NUECKON CYIIHOCTH paccMaTPUBAEMBIX SIBICHUN H
3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHWH, JTaeT TOYHOE OMNPECICHHE W WCTOJKOBAHHE OCHOBHBIX TOHATHU M 3aKOHOB, TCOPH, a TaKKe MPABHILHOE
onpeaeneHue (GU3NYECKUX BEIUYUH, UX €AMHUIl U CIOCOOOB M3MEpPEHUs; MPABUJILHO BBHIMOIHIET YEPTEkKH, CXEMbl U Tpa(UKH; CTPOUT OTBET IO
COOCTBEHHOMY IUIaHYy, COIIPOBOXK/IA€T PaccKa3 HOBBIMU IPUMEpPAaMH, YMEET NIPUMEHSATh 3HAHUSI B HOBOM CUTYallud HPU BHIIOJHEHUM MPAKTUYECKUX
3aJlaHui; MOXKET YCTaHABIMBATh CBSI3b MEXK/y U3y4aeMbIM M paHee U3YUCHHBIM MaTEepPHAJIOM IO Kypcy (GU3UKH, a TAK)KE C MaTEPHAIOM YCBOCHHBIM MpU
H3YYECHUH OPYTUX IIPEIMETOB.
Ouenka 4 cTaBUTCS B TOM Cllydyae, €ClIM OTBET YUYEHHUKA yJIOBJIETBOPSIET OCHOBHBIM TPeOOBAaHUSM K OTBETY Ha OLEHKY 5, HO 0€3 HCIOJIh30BaHUS
COOCTBEHHOTO IJIaHa, HOBBIX NMPUMEPOB, 0€3 MPUMEHEHUs 3HaHUN B HOBOHM CHUTyalluH, O€3 UCIIOJIb30BAHUS CBA3EH C paHee U3yuYEeHHBIM MaTepUaloM,
YCBOGHHBIM TPH HU3YYCHHH APYTUX MPEAMETOB; €CIU yJallluics JOMYCTUN OAHY OMIMOKY WM He 0OoJiee NBYX HENOUETOB U MOXET MCIPABUTh HX
CaMOCTOSITEITFHO WJIN C HEOOIBIIONW TTIOMOIIBIO YIUTEIIS.
Ouenka 3 cTaBUTCS B TOM cllydae, €CIH YJalluicsl IPaBUILHO MOHUMAET (PU3MUYECKYIO CYITHOCTh PACCMATPUBAEMBIX SBICHUIN M 3aKOHOMEPHOCTEH, HO
B OTBETE UMEIOTCS OT/EIbHBIE TPOOEIBI B YCBOCHUHU BOMPOCOB Kypca (GU3UKU; HE IPETATCTBYET JAIbHEHIIIEMY YCBOSHHUIO TIPOTPAaMMHOTO MaTepHaa,
yMeeT MPUMEHSTh MOJTYyYSHHbIE 3HAHUS TIPU PEIICHUH MPOCTHIX 3a7ad C MCIOIh30BAaHHUEM TOTOBBIX (DOPMYI, HO 3aTPyAHSIETCS MPHU PEIICHUH 3a/1ad,
TpeOYIOMHMX MpeoOpa3oBaHusi HEKOTOPHIX (HOPMYIT; TOMyCTUI HE Ooyiee OHOM TpyOOl M OHOM HerpyOoi ommOKu, He Oojiee IBYX-TPeX HErpyObIX
HE/I0UETOB.



OueHka 2 CTaBUTCS B TOM CIIy4ae, €CIIHM YJalluicsl He OBJIAJIe]l OCHOBHBIMU 3HAHUSMHU B COOTBETCTBUU C TPEOOBAHMSIMH M JIOTTYCTHII OOJIBIIE OITHOOK
Y HEJIOYETOB, YeM HEOOXOIMMO JIJIsl OTI[CHKH 3.

OneHKa NMCbMEHHBIX KOHTPOJIBHBIX PadoT.
Ouenka 5 craBuTCs 32 padOTYy, BHITOJHEHHYIO TIOJHOCTBIO 0€3 OMIHMOOK U HEIOUETOB.
Ouenka 4 craBuTCs 3a paboOTy, BBIIOJHEHHYIO TTOJIHOCTBIO, HO IIPY HAJIMYMU He 0ojiee 0JHON OMIMOKM U OJHOTO HEJoYeTa, He Ooiee TpeX HEeA0YETOB.
Ouenka 3 cTtaBuTcs 3a paboTy, BRIMMOJHEHHYIO Ha 2/3 Bcel paOOTHI MPaBUIILHO WM IPH JTONYIISHUH HE 00Jiee 0JIHON Irpy0oii onOKu, He 0osiee Tpex
HEerpyObIX OMUOOK, OAHON HETPYOO OMMOKY U TPEX HEOUETOB, IPU HATMYUH YETHIPEX -TISATH HEIOUYETOB.
Ouenka 2 craButcs 3a paboTy, B KOTOPOW YUCIIO OMIMOOK U HEZ0YETOB MPEBBICHIIO HOPMY JIJISl OIICHKH 3 MJTM IPAaBUJIBHO BBIMOJIHEHO MeHee 2/3 paboThI.

Onenka j1abopaTopHbIX padoT.

Ounenka 5 craBUTCA B TOM Clly4yae, €CJIM Y4alllMiCs BBINOJHUI paboTy B MOJHOM 00beMe C COOIIOACHHEM HEoOXOIUMOM MOCieI0BaTeIbHOCTH
MMPOBCACHUA OIBITOB U I/I3M€p€HI/If/'I; CaMOCTOATCIIBHO U pallMOHAJIbHO MOHTUPYET HeO6XO[[I/IMO€ O60pyIIOBaHI/Ie; BCC OIILITBHI IPOBOJUT B YCIOBUAX U
pexumax, o0ecleurBaOUINX MOTy4YE€HUE IMPABUIbHBIX PE3Yy/IbTaTOB M BBIBOJOB; COOIIOAAaeT TpeOOBaHMSA NpaBUi OE30MIaCHOrO TpyJa; B OTYETE
MMPaBHUJIbHO U aKKYPAaTHO BBIITOJHACT BCC 3allCH, Ta6JII/IHI)I, PUCYHKH, YCPTCIKHU, Fpa(l)I/IKI/I, BBIYUCJICHUSA, ITPABUJIBHO BBIIMTOJIHACT aHAJIN3 HOFpCMHOCTCﬁ.
Ouenka 4 cTaBUTCA B TOM Clly4yae, €CJIM Y4aluiics BBIIOIHUI pabOTy B COOTBETCTBUU € TPEOOBAHUSAMM K OLIEHKE 5, HO JOIMYCTHJI /IBa-TPU HEl04YeTa,
He 0oJiee 0THOM HErpyOoii OIITMOKK U OJTHOTO HEJ0UeTa.
Ouenka 3 cTaBUTCS B TOM CJIy4ae, €CIM YYalllMiCs BBINOJIHMWII paboTy HE MOJIHOCTHIO, HO 00BEM BBIIIOJIHEHHONW YaCTH TaKOB, YTO MO3BOJISIET OIYYUTh
IMPpaBHUJIbHLIC PE3YJIbTATHI M BBIBOABI, €CJIX B XOJ€ NPOBCACHUA OIIbITA U I/I3M€p€HI/If/'I ObUIH AOMYIICHBI OIIIMOKH.
Ouenka 2 cTaBUTCA B TOM CITy4ae, €CJIM YJaIlluics BBIMOIHNI paboTy HE OTHOCTHIO M 00bEM BBINOJIHEHHOH paOOoThI HE TO3BOJISIET CIeNaTh IPAaBUIIbHBIE
BBIBOIbI, BEIYHMCIICHUA, Ha6J'IIO)IeHI/I$I MMPOBOANIIMCH HECIIPABUIIBHO.

Ilepeyenb omMOOK.

|. I'py0Oble ommmoKu.

1. He3nanue omnpeneneHnii OCHOBHBIX MOHATHH, 3aKOHOB, MPaBUJI, MOJOKEHUI Teopuu, GopMysl, OOIENPUHATHIX CUMBOJIOB, 0003HAYEHUS
(1)I/I3I/IT-I€CKI/IX BCJIMYMH, CAMHUIY U3MCPCHHU.

2. HeymeHMe BBIJIENATH B OTBETE INIABHOE.

3. Heymenue nmpuUMeHsTh 3HAHUS 7S pEelICHUs 337ad U OOBbACHEHUS (PU3MUECKUX SIBICHUN; HENPABUWIBHO CPOPMYIHMPOBAHHBIE BOMPOCHI,
3aJJaHMs WM HEBEpHbIEe OOBSICHEHUS XOJa WX PELIeHMs, He3HAHUE MPHUEMOB PELIeHMs 3ajlay, aHAJIOTHYHBIX paHee PELIeHHBIM B KJlacce; OLIMOKH,
IMOKAa3bIBAOIINE HEMPABUIIBHOC TIOHMMAHUC YCIIOBUSA 3aJa4r NI HCTIPABUJIbHOC UCTOJIKOBAHUEC PCIICHUA.

4. HeymeHnue 4uTaTh U CTPOUTH IpaUKU U MPUHIIUIHATIBHBIE CXEMBbI

5. HeymeHme moAroTOBUTH K pabOTe yCTAaHOBKY MIIH JTabopaTopHOE 000pyI0BaHUE, TIPOBECTH OIIBIT, HEOOXOAMMBIEC pAaCUEThl MITH HCITOJB30BaTh
MOJTyYeHHBIE JaHHBIE JJIs1 BBIBO/IOB.

6. HeOpexxHoe oTHOIIEHHE K J1abopaTOpHOMY O0OPYIOBAHUIO U U3MEPUTEIbHBIM MTPHUOOpaM.

7. HeymeHue ompeaennTh MOKa3aHusi H3MEpUTETHHOr0 Iprudopa.

8. Hapymienue TpeboBaHMii paBuil 6€30MacHOr0 TPy/ia IPU BHIIIOJTHEHUH SKCIIEPUMEHTA.



Il. HerpyObie omun0km.

1.HerouHocTn (bOpMy.]'II/IpOBOK, onpeneneHHﬁ, 3aKOHOB, Teopnﬁ, BBI3BAHHBIX HEIIOJJHOTOM OTBETa OCHOBHBIX IIPU3HAKOB OIIPEACIIIEMOI0

IIOHATHA. OI_HI/I6KI/I, BbI3BAHHBIC HGCOGJIIO[[GHI/IGM yCJIOBHfI IMPOBCACHUA OIIbITA UJIN I/I3MepeHI/II7L
2.0muoku B YCJIOBHBIX 0003HaYEHHUAX HA IMPUHOUIINAJIbHBIX CXCMaX, HCTOYHOCTH qepTemeﬁ, I‘pa(bI/IKOB, CXECM.

3.IIpomyck Wi HETOYHOE HATMCAaHNE HAUMEHOBAHUH €IMHUI] (PU3NICCKUX BEITHUYHH.
4 HepanroHaIbHBINA BEIOOP XOJ1a PEIICHHUS.

111. Hegouernl.

1. HepanrioHasibHbI€ 3alIUCH ITPU BBIUUCIICHUSX, HEPALIMOHAIbHbIE IPHUEMbI BEIUMCIIEHUH, TpeoOpa3oBaHuil U peleHus 3aau.
2. Apumernueckue OmmOKN B BBIYUCICHHUSAX, €CIIU 3TH OUIMOKU TPYOO HE MCKAXKAIOT PEATbHOCTD MOIYYSHHOTO pe3ysbTara.

3. OtnenbHbIE TOTPEUIHOCTH B (POPMYIUPOBKE BOIIPOCA UIIH OTBETA.
4. HeOpexHOE BBITIOJIHEHUE 3aITUCEH, YepTexKel, CXeM, TpaduKoB.
5. Opdorpaduyeckue v MyHKTyallHOHHBIE OIIUOKH.

COI''TACOBAHO
npoTokod Nel 3acenanus
METOJIMYECKOTO O0BETMHEHHUS
YUHUTEIeH MaTeMaTHKU, (PU3UKH,
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