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HOACHUTEJIbBHAA 3AIINCKA

MojenpHasi CHHXpOHM3MPOBaHHAs pabodas mporpamma 0a30BOTO M YIIIYOJEHHOTO H3Y4YEHHs IpeaMeTa
«Dusmka» B 10-11 xmacce pa3zpaborana Ha ocHOBe Paboumx mporpamm cpemHero oOmero oOpa3oBaHUS IO
¢usuke (0a30BBI ypOBEHB, YIUIYOJNEHHBIM YpPOBEHB), OJOOPCHHBIX pelIeHHEeM (QenepaTbHOro y4eOHO-
METOJMYECKOT0 00beIMHEHUS 110 00meMy oopazoBanuto oT 29.02.2022r., mpotokos 7/22.

JlaHHasi IporpamMma CIy)KHT OCHOBAHHEM ISl YYUTENs Mo pazpaboTke paboueil mporpaMmsl no (usuke B
KJlaccax, IJIe pean3yloTCs MYIbTHIPOQWIBHBIN yueOHbIi Tutan. B pasnmene «Temarndeckoe IiaHUPOBAHUEH
yu4eOHOT0 Kypca cojepkaHue 0O0yueHUs CHHXPOHU3UPOBAHO JJIi OCBOEHUS 00yJarolMMHUCS MpeaMeTa Kak Ha
0a30BOM, TaK M YriyOJI€HHOM ypOBHE.

JlaHHas TporpamMma OIpenenseT o0s3aTeIbHOe IPEIMETHOE COJEepKaHWEe, YCTAaHABIMBACT MPUMEPHOE
pacripeniesieHie y4eOHBIX YacOB 10 TEMAaTHYECKUM pa3liesiaM Kypca M PEeKOMEHIIyeMYIO IOCIIe0BaTeIbHOCTh
U3Y4YEeHUS TeM M pa3/eioB y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKIPEAMETHbIX U BHYTPUIIPEJAMETHBIX CBS3EH,
JIOTHKH y4eOHOTO TpoIiecca, BO3pPAaCTHBIX 0coOeHHOCTeH oOydaromuxcs. [Iporpamma maér mpencraBieHHe O
HENSAX, codepocanuu, obweli CTpaterud OOyYeHHs, BOCIHUTAHUS WM PAa3BUTHA OOYYAIOUIUXCS CpPEACTBAMHU
yaebHoro npeamera «du3nka» Ha yriryOIEHHOM ypOoBHE U 6a30BOM YpOBHE.

H3yuenue Kxypca @usuku yenybnénHoco YpoGHs NO380I5A€m  pearu308amsv 3a0auyi NpogeccUuoHAIbHOU
OpueHmayuu, HANpasieHo HA CO30aHue YCI08ULl ONisi NPOSAGICHUS CEOUX UHMEILNEKMYANIbHbIX U MBOPYECKUX
CNOCOOHOCmEl KANCObIM YUAWUMCS, KOMOpble HeoOX00umMbl OJis1 NPOOOINCEHUs 00PA308AHUSL 6 GbICULUX
VUEOHBIX 3A8E0eHUSX NO PATUUHBIM PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CREeYUATbHOCHISM.

B mporpamMMe ompenensioTcsl IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHS Kypca (H3UKH Ha YPOBHE CPEIHETO
o0miero oO0pa3oBaHUs: JUYHOCTHBIE, METAIIPEIMETHBIE, TIPEeIMETHbIE (Ha yriayOJ€éHHOM M 0a30BOM YpPOBHE).
Hay4HO-MeTo/10JI0THYeCKON OCHOBOW [uisi pa3pabOTKH TPeOOBAaHWN K JIMYHOCTHBIM, METalPEIMETHBIM U
MPEIMETHBIM pe3yJibTaTaM OOyYaroluXcs, OCBOMBIIHUX MPOTPaMMy CpeaHero oOmiero oOpa3oBaHHs Ha
YrIIyONEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-IESITEIIbHOCTHBIH TTOIXO0]T.

IIporpamma BKJIIOYAET: niaxupyemvle pe3yibmamsl OCBOCHUS Kypca (U3UKU Ha YyriyOoaéHHOM U 6a30BOM
YpOBHE, B TOM YHCIIE

npeomemHuule pe3yibmamsl 1o rojaM oO0ydeHUs;
cooepoicarue yuebHo2o npeomema « Dusuxa» no 200am oOyuenus,; npumepHoe memamuieckoe NiAHUpo8aHue
C yKa3aHHEM KOJIMYecTBa YacOB Ha HM3y4CHHE KAXKIOU TEMbl U HPUMEPHOU XaApaKmepucmuxou y4eOHOL
0esmenbHOCU YYauuxcs, pealn3yeMoil pu U3y4eHUH TUX TEM.

[IporpaMma uMeeT MNPUMEPHBINM XapakTep U MOXKET OBbITh HCHONB30BaHA YYUTEISAMH (QU3UKU 7S
COCTaBIIEHUS CBOMX PabOUYUX MPOTPaAMM.

PaGouas porpamMma HEC CKOBBIBACT TBOPUCCKYIO HHUITUATUBY y‘lHTeJ’Ieﬁ " IPpEAOCTAaBJIACT BO3MOKHOCTH IJIA
pcam3an pa3jIMIHbIX MCETOJUYCCKHUX IMOAXOJ0B K IPENIOAaBAHUIO (bl/IBI/IKI/I Ha yr.IIy'6J'IéHHOM u 0a3oBOM
YPOBHC TIpHU YCIOBHU COXPAHCHUSA 00s13aTCNBbHON  YaCTH COACpIKaHUA Kypca. KoauuectBo yacoB B
TCMATUYCCKOM IUIAHUPOBAHUNW Ha HU3YUCHUC KaXXIO0M TEMBI SBIISETCS OpPUCHTHPOBOYHBIM U MOKCT OBITh
HU3MCHCHO KaK B CTOPOHY YMCHBUICHUSA, TaAK U YBCIIMYCHUSA B 3aBUCUMOCTH OT PCATIU3YCMbBIX MCTOJUUYCCKUX
moAXO00B U YPOBHSA NOATOTOBJICHHOCTU YUallIUXCA.



KypcuBoM B TekcTe InporpaMMsbl BblIEIEHBI 3JeMeHTHl Llenmn u 3amauum, IIpenMeTHBIX pe3ynbTaToB U
Copneprxanust yueOHOTO MaTepuaia, KOTOpble MPEACTABICHbI ISl U3y4EHHs Ha yriyOIEHHOM YpOBHE

OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «®U3UKA»

du3uKa Kak Hayka o HamOoJiee OOIMX 3aKOHAaX MPUPOMbI, BBHICTYIAs B KauecTBe Y4eOHOTrO IMpeaMera B
IIKOJIE, BHOCHUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHUI 00 okpyxatomiem mupe. [LIKompHbIN Kype U3UKH —
CHCTEMO0Opa3yOLINil [UTI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MMPEIMETOB, IOCKOIBbKY (PU3HUECKUE 3aKOHBI JIEKAT
B OCHOBE TIPOLIECCOB U SIBJICHUH, N3ydaeMbIX XHUMHEH, OMONorHel, Gu3ndeckoi reorpadueil 1 acTpOHOMHUEH.
Hcnonb3oBaHue M aKTUBHOE NPUMEHEHHE (PU3MUECKUX 3HAHWM OIpeneiusio Xapakrep W OypHOe pa3BUTHE
pa3HoOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTHKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA, IOIYYE€HMs] HOBBIX
MaTepHUajoB C 3aJaHHBIMHM CBOMCTBamMH U Jp. M3yueHue (u3MKuM BHOCUT OCHOBHOW BKJaa B (POPMHUpPOBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHpa ydamuxcs, B (OPMUPOBAHHE YMEHMH NPUMEHATh HAyYHBIM MeETO[
MO3HAHUS NPY BHINOJIHEHUH UMU Y4€OHBIX UCCIIEJOBAaHU M.

B ocHOBy Kkypca (u3MKU cpenHeW IIKOJbI MOJOXKEH psiA UAEH, KOTOpble MOHO paccMaTpuBaTh Kak
MIPUHLATIIBI €70 MTOCTPOEHUS.

Hoea wuenocmmnocmu. B COOTBETCTBUHM C HEM KypC SIBJISIETCS JIOTUYECKH 3aBEPUIEHHBIM, OH COIECPKUT
MaTepuai U3 Bcex pa3zfenoB (GU3HUKH, BKIIOUAET KaK BOIIPOCHI KIACCUYECKOM, TaK U COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku oObequHEH BOKPYr (DU3UYECKUX
teopuil. Benymum B Kypce sBisieTcs (OpMHUpOBAaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHH,
BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus MpeanoiaraeT HCHOJb30BaHWE TYMAHMTApHOTO IOTEHIIMAJa
¢buznuecKoil HayKH, OCMBICIICHHE CBSI3M pa3BUTUA (QU3UKU C pa3BUTHEM OOIIecTBa, a TaKXke C
MHPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTUYECKUMU TIpobIeMamMu.

Hoesa npuxnaouon nanpasnennocmu. Kypc Gusuku yriyoa€HHOro ypoBHS IpeanojiaraeT 3HaKOMCTBO C
IIUPOKHUM KPYroM TEXHUYECKHX U TEXHOJOTMUECKUX MPUIOKEHUI M3ydeHHBIX TeOpHil U 3akoHOB. [Ipu 3TOM
paccMaTpuBalOTCsA Ha YPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBIE TEXHUUYECKUE YCTPOUCTBA U TEXHOJIOTHU.

Hoesn IKorocuzayuu peaiu3dyercsa IMOCPCACTBOM BBCIACHUA JSJICMCHTOB COICPIKAHUA, MOCBSIIIEHHBIX
3KOJIOTHYCCKHUM HpO6J'IeMaM COBPEMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTHCM TCXHUKU H TeXHOHOFHﬁ, a TaKKC
O6C}’)KI[CHI/I$I HpO6J'IeM paiuOHaJIbHOI'O IIPUPOAOIIOJIB30BAHUA U 9KOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHHUE coJiepyKaHHUs TPOTPAMMBI JOJDKHO OBITH MOCTPOCHO Ha MPHHIIUIIAX CHCTEMHO-ICSTEIbHOCTHOTO
noaxona. s ¢usuMkuM peanusanus THUX TNPUHIUIOB 0a3UpPyeTCsl HA HCIOJB30BAaHHH CaMOCTOSTEIHLHOTO
AKCTIIEPUMEHTA KaK TIOCTOSIHHO JIeHcTBYOMIEro (hakropa ydeOHOTO mpouecca. /i yenybnénnozo yposHs — 2mo
cucmema CamoCmosMeNbHO20 YYCHUYECKO20 IKCHNEePUMEHMA, BKIIYAWe20 @QPOHmMaibHble YYeHUYecKue
ONbIMbL NPU U3YYEHUU HOB020 Mamepuana, iabopamopHvle pabomsl u pabomvl npakmuxyma. IIpu smom
B03MOJICHbL 08a CnOCOOA peanusayuu Gu3uuecKkozo Npakmuxyma. B nepeom ciyuae npakmuxym npogooumcs
260 6 konye 10 u 11 knaccos, 1ub0 nocie nepeoco u 6Mopo2o NOLY200UlL 8 KAHCOOM U3 SMUX Kiaccos. Bmopoii
Cnocob — 2mo uHmezpayus pabom NPaKMuKyma 6 cucmemy iabopamopHuix pabom, KoOmopbwle npo8oOsSMcs 8
npoyecce usyyenus: pasoena (memsi). Ilpu smom noo pabomamu npaxmukyma nOHUMAEmcs CAMOCHOAMENbHOE
ucciredosanue, KOmopoe HpoBOOUMCS NO PYKOBOOCMB)Y C8EPHYMO20, 0000uéHHo20 6uda 6Oe3 noulazosol
UHCIMPYKYUU.



B mporpamme cuctema y4eHHYECKOTO SKCHEPUMEHTA, JTaOOPAaTOPHBIX pabOT M MpaKTHKyMa IMpeacTaBieHa
€IMHBIM IepeyHeM. BpiOop TeMaTHKU JUIsl 3TUX BUJOB YYEHHMYECKHX MPAKTUYECKUX PAOOT OCYLLECTBIISIETCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO TIpolecca HCXOIs U3 OCOOCHHOCTEH NOYpOYHOTO IIJIAHUPOBAHUS U
ocHarieHus: kabunera ¢usuku. [Ipu 3Tom obecrieunBaeTcsi OBIaIeHHE 00YJYAIONIMMUCST YMEHUSMHU MIPOBOJANUTH
NpsIMbIE ¥ KOCBEHHbIE U3MEPEHUs, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH U IMOCTAaHOBKY OIIBITOB
I10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

boispioe BHMMaHUE yIEnseTCs PEIICHMIO PACUETHBIX M KadyeCTBEHHBIX 3anad. lIpm stom mius pacu€rHbix
3a/la4 MPUOPUTETOM SIBJISIFOTCS 3aJauyd C SBHO 3aJaHHOM U HeA6HO 3a0anHOou  (PU3NYECKOM MOJEIbIO,
IIO3BOJIAIOIIME NPHUMEHATh M3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJHOIO paszesia Kypca, Tak H
MHTETpUPYs NIPUMEHEHHUE 3HAHUW M3 PA3HBIX pa3nenoB. I Ka4eCTBEHHBIX 3a7a4 MPHUOPUTETOM SIBJISFOTCS
3a/laHUsl Ha OOBSICHEHME / NpeJCKa3aHue NMPOTEKaHUsS (U3NYECKUX SIBJICHUM M MPOLIECCOB B OKpYKarolleu
KU3HHU, TpeOyrolre Bpi0opa (pU3NYECKO MOJENH sl CUTYal[MU MPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO k maTepHAIbHO-TEXHUYECKOMY OOECIICUEHHIO y4eOHOTO
nporiecca Kypc GuU3uKu yriayoiaéHHOTO U 0a30BOT0 YPOBHS B CPEIHEH IIKOJIE JOJDKEH M3ydaThbCs B YCJAOBHUSIX
npeaMeTHOro kadbuHera. B xabunere Gpu3uku AOKHO OBITH HEOOXOAMMOE JTabopaTOpHOE 00OPYIOBAHHE IS
BBITIOJTHEHUST YKA3aHHBIX B MPOTPAMME YYCHHYECKHX OIBITOB, JTAOOPATOPHBIX pabOT M pabOT MpaKTHKyMma, a
TaKXe IEMOHCTPAIIOHHOE 000pYIOBaHHE.

JleMoHcTpalMoHHOE  000pyAoBaHHE (opMHUpYeTCs B COOTBETCTBMM C MPHHLUIIOM MHHHMAaJbHOM
JOCTaTOYHOCTU U 00eCrevyrBaeT MOCTAHOBKY MEPEUMCIICHHBIX B MPOTrpamMMe KIIOUEBBIX JIEMOHCTpALMi s
UCCIIEIOBAaHUS H3Y4aeMbIX SBJICHMM M MPOLECCOB, SMIIMPUYECKUX U (PYHIAAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe o0opyaoBaHUE Il YYEHUUYECKUX MPAKTUUECKUX PpabOT GOPMHUPYETCS B BUIE TEMATHYECKUX
KOMIUIEKTOB M OOecleunBaeTcsi B pacyére OJHOIO KOMIUIEKTAa Ha JBYX OOydarommxcs. TemaTHdyeckue
KOMIUICKTBI JIA0OPaTOPHOTO OOOPYAOBaHUS JOJDKHBI OBITH IMOCTPOCHBI HAa KOMILICKCHOM HCIOJIb30BAaHUU
AHAJIOTOBBIX U IM(POBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJE IH(PPOBBIX
JabopaTopHil.

HOEJIN U3YUYEHUA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMH II€SIMU M3YydeHUsT GU3UKH B 00IIEM 00pa30BaHUH SIBISOTCS:

* (opMHpOBaHHE HHTEPECA U CTPEMJICHUS O0YYAIOIIUXCSA K HAYYHOMY M3YYCHHIO MPUPOIbI, PA3BUTHE UX
HHTEJUICKTYaJIbHBIX U TBOPUYSCKHUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEJACTABJICHUN O HAYYHOM METOJC TO3HaHUS U (POPMHUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOIIEHHSI K OKPY)KAIOIIUM SIBJICHUSIM;

* (dopMHUpOBaHHE HAyYHOT'O MHUPOBO33PCHUS KaK pe3ylbTaTa HM3Y4YCHUS OCHOB CTPOCHUS MAaTEpUH U
(byHIaMEHTAJILHBIX 3aKOHOB (DH3UKH;

* (dopMupOBaHHE YMCHUH OOBSCHSITH SIBJICHUS C HCIOJBb30BaHHEM (PU3MUECKUX 3HAHUNW W HAYYHBIX
JI0Ka3aTeNbCTB; * (OPMHUPOBAHUE MPEACTABICHUN O POJIH (U3UKHU JUIsS PA3BUTHUS JPYTMX €CTECTBEHHBIX
HAyK, TESXHUKH U TEXHOJIOTHIA,

pasgumue npeoCmasieHull. 0 B03MONCHLIX cepax Oyoywell NnpogeccuoHarbHol OesmenbHOCmU,
CBA3AHHBIX C PUBUKOL, NOO2OMOBKA K OaNbHeluleMy 00yYeHU0 8 SMOM HANPAGTIeHUU.

* JlocTwkeHHe 3TUX IieJiell 00ecrieunBaeTCsl pelIeHnEeM CIIEIYIOIUX 33/1a4 B MPOIIecce M3YyYeHUs Kypca

¢u3uKK Ha ypOBHE CpeaHEro o0IIero o0pa3oBaHus:



npuoOpeTeHrue CHCTEMBbl 3HaHMKA 00 OoOmMX (QU3MUECKMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAss MEXaHUKY, MOJICKYJSPHYIO (PH3HKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY MU DIIEMEHTHI
actpodusukw;

(dbopmMupoBaHHE YMEHUI MPUMEHSATh TEOPETUUECKUE 3HAHMS IS OOBSICHEHUS (PU3NYECKUX SBICHUU B
NPUPOJIE U JJISl IPUHATHUSA NIPAKTUYECKUX PEIICHHH B TIOBCEAHEBHOM KU3HH,

OCBOGHHE CIIOCOOOB PELICHUS PA3IWYHBIX 3a/1ad C SBHO 3aJaHHONW (DU3MUECKON MOJENbo, 3ajaad,
HO/IPa3yMEBAIOIINX CAMOCTOATENIFHOE CO3AaHNe (PU3NUECKON MOJENH, a/IeKBAaTHOM yCIOBHSM 3a71a4H, B
TOM YHCJIE 3a/1a4 MHKEHEPHOTO XapaKTepa,

MOHUMaHUe (PU3MYECKHX OCHOB M MPHUHIUIOB JACUCTBUS TEXHHUYECKHX YCTPONCTB M TEXHOJOTHYECKHX
IPOLIECCOB, UX BIMSHUS HA OKPYXAIOLIYIO CPELy;

OBJIAZICHUE METO/IaMU CaMOCTOSTEIFHOTO TUTAHUPOBAHMS U MPOBEACHUS (PU3NIECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ WHTepIpeTaiyi HHPOPMAIIUH, OTIPEICIICHNUS JOCTOBEPHOCTH TTOy4€HHOTO PE3yNIbTaTa;

CO3JIaHH€ YCIOBHM JJIsl pa3BUTHUSL YMEHUIN MPOECKTHO-UCCIIEIOBATENBCKOM, TBOPUYECKOU NESITENBHOCTH;

passumue unmepeca kK cghepam npogeccuoHanbHol 0eamenbHOCmu, C8A3AHHOU C PUSUKOLL.

MECTO YYEBHOI'O ITPEJIMETA «®U3UKA» B YHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC COO yrnyonéHHbli ypoBeHb U3y4eHUs yueOHOoTo npeaMera «Du3nKa» Ha YpOBHE

cpemHero o0miero 00pa3oBaHus BHIOMPAETCS 00yJaIOIUMHUCS, TUIAHUPYIOITUMHU MPOI0DKEHUE 00pa30BaHUS 110
CHEIUATBLHOCTAM (DPU3UKO-TEXHHIECKOTO TIPODHIISL.

Y4eOHBIM TUTAaHOM TPETYCMOTPEHO u3ydeHne Guznku B 00béMe 340 4 3a aBa rojga oOydeHUs: S5 4 B HEEIIO

B 10 m 11 knaccax, Ha 6a30BOM ypoBHE B 00béMe 136 41 3a aBa roga oOydueHus mo 2 4 B Hemenmo B 10 u 11
Kiaccax. B tematnueckom mianupoBanuu s 10 m 11 kmaccoB mpeanosiararoTcsi pe3epB BpEMEHU, KOTOPbIM
YUUTEIb MOXET HCIOIb30BaTh [0 CBOEMY YCMOTPEHHIO, M MOBTOPUTEILHO-00001IaI0IINE YPOKH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEIMETA «®U3UKA» HA

YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuyebHoro mnpeaMera «®Pusnka» Ha ypoBHE CpeaHero oOmiero obpazoBaHus (yriayOnE€HHBIA U
0a30BBI yYPOBEHb) HOJKHO OOECIeYnBaTh JOCTIDKEHUE CIEAYIOIIMX JIMYHOCTHBIX, METalpeJIMETHBIX U
MpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

I'pasxcoanckoe éocnumanue:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIUU 00YJArOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOIO YJICHA
poccuiickoro oOIIecTBa;

MPUHSATUE TPATUIIMOHHBIX OOIICUYETIOBEUECKUX TYMAHUCTUUYECKUX U JIEMOKPATHYCCKUX [IECHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B MHTEPECaX TPaKJaHCKOTO OOIIECTBa, Y4acTBOBATh B
CaMOYITPABJICHUH B IIKOJIC U JIETCKO-FOHOIIIECKUX OPraHU3aIUsAX;



* yMEHHE B3aMMOJCHCTBOBATH C COIHMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C WX (YHKUUSAMHU H
Ha3HA4YCHUEM;
* TOTOBHOCTb K T'YMaHUTAapHOHN U BOJOHTEPCKOM AEATEIBHOCTH.
Ilampuomuueckoe éocnumanue:

*  chOpPMHUPOBAHHOCTb POCCHIUCKOMN IpaIaHCKOM UACHTHYHOCTH, TATPUOTU3MA;
* IEHHOCTHOE OTHOIICHHUE K TOCYJapCTBEHHBIM CUMBOJIaM; TOCTHXKEHUsIM Poccun B prsnke U TEXHUKE.
/yxoeno-upascmeennoe éocnumanue:

*  chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TI0BEICHHS,;
* CrHocOOHOCTh OIEHMBATh CHTYallMI0O W TPUHUMATh OCO3HAHHBIC PEHICHUS, OPUEHTHPYSACh Ha
MOpPaJIbHOHPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHUCJIE B ACATEIBHOCTH YUYEHOTO;
* OCO3HaHME JMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYyAYyILETrO.
Icmemuueckoe socnumanue:

* O3CTETMYECKOE OTHOIIEHUE K MUPY, BKIIOYasl SCTETUKY HAy4YHOTO TBOPUYECTBA, MPHUCYIIET0 (PU3NUECKON
HaykKe.

Tpyooeoe socnumanue:

* HHTEpeC K pa3IMyHBIM cepaM MpodeccunoHalIbHON 1eATENbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (GU3UKON
W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied mTpodecCuu U pPeaTn30BBIBATH
cOOCTBEHHBIE KU3HEHHbBIE IJIaHbI;

* TOTOBHOCTb M CHOCOOHOCTHh K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO B 00JaCTH (PU3UKU Ha MPOTHKEHUHU
BCEHU KU3HU.

IKonocuueckoe socnumanue:

* c(hopMUPOBAHHOCTH HKOJIOTUYECKOHN KYIbTYPhl, OCO3HAHHE TJ00ANbHOTO XapaKTepa SKOJIOTHYEeCKHX
npooseM;
* IUIAHUPOBAHUE M OCYIIECTBJICHUE JCHCTBUH B OKpPYXKAIOIIEH cpele Ha OCHOBE 3HAHUS ILieiel
YCTOWYMBOTO Pa3BUTHSI YEIIOBEYECTBA;
* paciIUpeHHe OMbITa AeSTeIbHOCTH SKOJIOrMUYECKON HApaBI€HHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHUI 1O
buzuke.
Ilennocmu nayunozo nosnanus:

*  chOpPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;
* OCO3HaHME LEHHOCTH Hay4yHOH JeATelNbHOCTH, TOTOBHOCTh B Ipollecce M3y4eHus (U3MKU
OCYIIECTBIATH POEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHANBUYAILHO U B TPYIIIIE.
B nporuecce 1ocTmKeHUs TUYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHUS MPOTrpaMMbl CpelHEro o0Iero oopa3oBaHus
1o ¢busnke y oOyuarommxcs COBEpPILEHCTBYETCS  IMOYUOHANbHbIU unmeniexm,
Ipearnoararnil chpopMUPOBAaHHOCTb:
CamMoco3Hanus, BKIIIOYAIOIIEr0 CIOCOOHOCTh NMOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUJETh
HaNpaBJIeHUs Pa3BUTHS COOCTBEHHON SMOIIMOHAIILHON Cephl, ObITh YBEpEHHBIM B cele;

camopezyaupoearus, BKIIIOYarOIIero CaMOKOHTpPOJIb, YMCHUC TPUHUMATb OTBETCTBCHHOCTD 34 CBOE
IIOBCJICHHUC, CIIOCOOHOCTH AIalITUPOBATHECA K 3MOIMOHAJIBHBIM HU3MCHCHUSAM U IMPOSABJIIATH FI/I6KOCTB,
OBITh OTKPBITBIM HOBOMY;

6Hymp€HH€lZ momueayuu, BKJTIOYAIOIIEH CTPEMJICHUC K NOCTHIKCHUIO LCIN U YCIICXY, OIITUMH3M,
HWHUIIUATUBHOCTL, YMCHUC ﬂCﬁCTBOBaTL, ncxoasd nu3 CBOUX BO3M0)KHO0TCI>1;



amnamuu, BKJIIOYAIOIICH CIIOCOOHOCTh IMOHMMATh SMOIIMOHAJIBHOC COCTOAHUC APYIrHUX, YUYUTBIBATH
C€ro Mpu oCymeCTBJICHUU 06L[I€HHH, CIIOCOOHOCTD K COYYBCTBHUIO U COIICPCIKUBAHULO,

COYUAIbHBbIX HABbLIKOE, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpanBaTh OTHOUICHUA C APYTUMH JIFOAbMH,

3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATHI

YHI/IBepca.TIbHI)Ie NMo3HABATeJbHbIE AeiicTBUS

ba3oBble Jornveckue aelcCTBUS:

CaMOCTOSITEIIBHO (POPMYITHPOBATH M AKTYAIM3UPOBAThH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONIPEAEINIATh eI NEATeIIbHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTEPHUH UX JTIOCTHKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B pACCMATPUBAEMBIX SABJICHUSIX;

pa3pabaThiBaTh IUIaH pEHICHHS TPOOJIeMbl C YJYETOM aHajiu3a HMMEIOUIUXCS MaTepHANTbHBIX U
HEMaTepUaJIbHBIX PECYPCOB; * BHOCHUTh KOPPEKTHBBI B JACSATEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yJAbTATOB LENSAM, OLICHUBATh PUCKHU MOCIEICTBUI AEATEIbHOCTH;

KOOPJAMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYAIbHOTO WU KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

Ppa3BuUBaTh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUU JKU3HCHHBIX HpO6J'IeM.

ba3oBrble nccienopareibcKue AeiicTBH:

BJIQJICTh HAYYHOUM TEPMHUHOJIOTUEH, KITFOUEBBIMHY IMOHATHSAMHA ¥ METOJaMH (PU3NICCKON HAYKH;

BJIQJICTh HABBIKAMH YUeOHO-HMCCIIEIOBATEILCKOW M TPOEKTHOW IESTEIBHOCTH B OONACTH (HU3UKH;
CIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIIFHOMY TIOMCKY METOJOB peIIeHHs 33a1ad (PU3HIECKOTOo
COJIepKaHUsI, IPUMEHEHHUIO Pa3IIMUYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BUJAMH JICSATEILHOCTH IO TIOJYYECHUIO HOBOTO 3HAHHMS, €T0 HHTEPIIPETAINH, TIPEOOpa30BaAHHIO
Y TIPUMEHCHHUIO B PA3JIMYHBIX YYEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH CO3JIaHUH YUEOHBIX POEKTOB B
obsactu HU3MKH;

BBISBJIATh TPHYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJH3UpOBaTh 3ajady, BBIJIBUraTh TUIOTE3y e&
peleHus, HaXOIUTh apryMEHTHI Ul J0Ka3aTelIbCTBAa CBOMX YTBEPXKICHHM, 3a/1aBaTh MapaMeTpbl U
KPUTEPHH PEILICHHS,;

aHAJM3UPOBATh TMOJYYCHHBIC B XOJIE PEIICHUS 3aJaud pe3yJabTaTbl, KPUTHUYECKH OIICHUBATh WX
JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (POPMYJIHPOBATh COOCTBEHHBIC 3a/1a4 B 00pa30BATEIbHON JIEATEILHOCTH, B TOM YHUCIIE MPH
U3yueHUH (PU3HKH,

J1aBaTh OLICHKY HOBBIM CHTYaIUsIM, OIICHHBATh IIPHOOPETEHHBIH OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTUYCCKYIO 00IaCTh )KU3HEACATEIIBHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;

BBIJIBUTaTh HOBBIE HJEW, MpeiaraTh OPUTHHAIBHBIE TOJIXOAbI U PEIIeHHUS; CTaBUTh MPOOIEMBI U
3aJ1a4u, JOMYCKAIOIINe albTePHATUBHBIE PEIICHHUS.

Padora ¢ undopmanueii:

BJIAZICTh HABBIKAMU ITOJTYUCHU I/IH(1)OpMaI_II/II/I (I)I/ISI/IIIGCKOI"O COACPIKaHUA U3 UCTOUYHUKOB PA3HbIX THUIIOB,
CaMOCTOATCIIbHO OCYIICCTBJIATL NOUCK, aHAJIM3, CHUCTCMATHU3ALMI0 WU HHTCPIPCTALIUIO I/IH(I)OpMaLII/II/I
Pa3JIMIHBIX BUAOB U (I)OpM MMPEACTaBJICHHA,

OLICHUBATb JOCTOBCPHOCTDH I/IH(I)OpMaI_II/II/I;

HCIIOJIb30BATL CpCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIUMOHHBIX TEXHOJIOTUL B pCHICHUN
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3aJa4 C CO6.HIOI[CHI/IGM TpeGOBaHI/Iﬁ



SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PEeCypcocOepeKeH s, TPABOBBIX U 3TUYECKUX HOPM,
HOPM MH(OPMAIIMOHHOK 0E30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJACPIKAHUS B pasauuHbIX (dopMmarax ¢ yd€ToM Ha3HAYCHUS
nH(OpMAIIUY U LEIEeBOH ayIUTOPHH, BEIOUpask ONTUMAIBHYIO (OPMY MPEICTABICHUS M BU3YaTTU3aIIH.

YHHBepca.]'ILHbIe KOMMYHHUKATUBHBIC JelcTBUSA

Oo01menmne:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU JEATEITBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO U3JIaratb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM S3BIKOBBIX CPEJNICTB.
CoBMecTHast 1eSITEILHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON 1 HHIUBUIYaIbHON paOOTHI;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JIEHCTBUHN C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaXKJIOTO WIEHA KOJJIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBaTh U KOOPAMHHUPOBATH JEHCTBUSA MO €€
JOCTH)KEHHMIO: COCTABJIAITH IIJIAH JIEWCTBUM, paclpelneisTs poiau € Y4ETOM MHEHMH YYaCTHHKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBAaTh  KauecTBO CBOETO BKJIaJa U KaXJ0ro  y4acTHHKA KOMaHAbl B
o0l pe3ynpTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULUK HOBU3HBI, OPUTHMHAIBHOCTHU, MPAKTHYECKON
3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTErMYECKOE IIOBEIECHUE B PA3JIMYHBIX CHTYalHAX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHUBHBIM.

YHuBepcaibHble peryJsiTUBHbIE el CTBUS

Camoopranuszanmsi:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JESITENbHOCTh B O0JIacTH (PU3UKU M aCTPOHOMHUH,
BBISIBIISITH IIPOOJIEMBI, CTABUTH U (YOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBIISATh IUIAH PEHICHHs] PAacU€THBIX M KAYECTBEHHBIX 3a/1ay, IUIaH BBINOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH

U TIPEINOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH];

Jies1aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEILICHUE;
OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHMIO U TMPOSBICHUIO HIMPOKON SPYIUIMU B 00JIACTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJbTYPHBIH YPOBEHD.

CaMOKOHTPOJIB!

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATH COOTBETCTBUE

PE3YJIBTATOB LIEIISIM;

BJIQJIETh HaBBIKAMHM  T1O3HABATEIbHOU pedrexkcun  Kak ~ OCO3HAHMS  COBEpIIAEMBIX
JNEUCTBUIM M MBICIUTENBHBIX MIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI; MCIOJIb30BaTh NPUEMBI

pedexcun Ui OIIeHKH CUTYalllu, BBIOOpa BEPHOTO pEILIeHUS;

YMETb OLIEHUBAaTh PUCKM U CBOEBPEMEHHO IPHUHUMATh PELIEHUS MO UX CHIKEHHIO, °  IPUHUMATbH

MOTHUBBI U apTYMEHTBI IpYTUX [IPU aHAJIU3€ PE3YyNIbTAaTOB AESTEIbHOCTH.

IIpunsiTue ceds U APyrux:



* TIpUHUMAThH ceOs, IOHUMAs CBOM HEJAOCTATKH U IOCTOMHCTBA;
* NPUHUMATh MOTHMBBI M apIYMEHTHI APYTHUX IIPU AHAIU3E PE3YIbTATOB AEATEIbHOCTH;
* TPU3HABATH CBOE MPABO U MPABO JPYrHX HA OMIUOKH.

HNPEIMETHBIE PE3YJIBTATDI 10 kaace

B nponecce m3ydenust kypca ¢pusuku yriyoia€HHoro u 6a3oBoro ypoBHs B 10 kiacce y4eHUK HAYUHTCS:

[TonuMaTh (AEMOHCTPUPOBATH) POJIb (U3UKKA B SKOHOMHUYECKOH, TEXHOJIOTHUECKON, IKOIOTUIECKOH,
COLIMANIBHOM M ITHYECKOW cdepax NesTeTbHOCTH YelOBEeKa; PoJib M MECTO (PU3MKH B COBPEMEHHOM
Hay4yHOM KapTUHE MWpPA; 3HAYEHUEe ONUCAMENbHOU, CUcCmeMamusupyrowel, 00bACHUMENbHOUU
NPOCHOCMUYECKOU (DYHKYUL PU3UYECKOU Meopuu — MeXaHUuKu, MOAEKYIAPHOU QU3UKU U mepmMoou-
HAMUKU, poib Quauueckou meopuu 6 (popmuposanuu npeocmasieHul 0 Gu3uieckoli KapmuHne Mupa,

paznuuaTh (YYUTHIBATH) YCIOBUS MPUMEHUMOCTH MOJIENe (U3NUECKUX TeT M MPOIEecCOB (SBICHUMN):
MHEepLUHaJbHas CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPJIOE TENO, MaTepUabHas TOYKA, PABHOYCKOPEHHOE
JBKEHHUE, CBOOOJHOE TajeHue, abCOoNMOTHO yrpyras aedopmarus, abCONIOTHO ympyroe u adco-
JIIOTHO HEYIPYroe CTOJKHOBEHHS, MOJENM Ta3a, )KUAKOCTH U TBEPAOro (KpUCTAJIMYECKOIO) Telna,
WJIeaNIbHBIN a3, TOYCUHbIN 3apsijl, OJJTHOPOJHOE JIEKTPUUECKOE MOJIE;

pasnuyath yciaoBHS (TpaHULIbI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIMA
Xa- pakTep (QyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHMYEHHOCTh UCIOJIb30BaHMUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXaHUYECKUE TPOLECCHI U SIBJICHHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U
3aKOHBl MEXaHUKH (OTHOCHUTEIHHOCTh MEXaHMYECKOro IBMKEHHS, (OPMYJbl KMHEMATUKH PaBHO-
YCKOPEHHOTO JIBWXXEHUSI, npeobpaszosanus I anunes ons ckopocmu u nepemeujenus, 3akousl HpioToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUSI, 3aKOHbI COXPaHEHHsI UMITYJIbCa
U MEXaHUYECKOM PHEPTUH, C85A3b pabomul CUlbl C USMEHEHUeM MEeXaHU4ecKou dHepeul, YCio08us pas-
Hosecus meépoo2o mena);, TIPU STOM HCIOJIb30BATh MATEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKaA3bl-
8amMb YCI08UL NPUMEHUMOCU PUUYECKUX 3AKOHO8. npeobpazosanuti I anunes, 6mopo2o u mpemvbe2o
3axono8 Hvlomona, 3aK0H08 coxpameHus uMnyibca U MEXaHUueckoll dHepauu, 3aKOHA BCEMUPHO20
ms2omeHusl;

aHAJIM3UPOBATH U OOBSACHATH TEIUIOBBIE MPOIECCHI U SBJICHUS, UCIIONb3Ysl OCHOBHBIE MosiokeHuss MKT
U 3aKOHBI MOJIEKYJIIPHOW (U3UKH M TEPMOJMHAMUKU (CBSI3b JABJICHUS HUJICAIBHOTO ra3a Cco CpeiHei
KMHETUYECKOM DHEpPruei TerIoBOro JABMKEHUSI U KOHIICHTPAIHEH ero MOJIeKYIl, CBSI3b TEM- MepaTyphl
BEII[ECTBA CO CPEAHEN KMHETHYECKOM PHEpPrueil TEIIoBOro JIBHUXKEHHUS €ro 4acTHll, CBA3b JaBlie- HUS
UEabHOTO Ta3a ¢ KOHLEHTpalHueld MOJEKYlT U ero TeMIlepaTypoi, ypaBHeHue MeHzaeneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHEHHUS SHEPrUU B TEIUIOBBIX IpOLIEccax);
MIPH 3TOM HCHOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bI8AMb YCI08US NPUMEHUMOCHU
ypasnenusi Menoeneesa—Knanetipona;

aHAJM3UPOBATh U OOBACHATH (OMMCHIBATH) SJIEKTPUUECKUE SIBICHUS, UCIOJIb3Ys OCHOBHBIE IOJIOKE-
HUS 1 3aKOHBI 2JICKTPOJMHAMUKH (3aKOH COXPAaHEHHUs JEKTPUUECKOTO 3apsaa, 3akoH Kynona, nomen-
YUATILHOCIb 2NEKMPOCMAMUYECcKo20 NOs, NPUHYUR CYNEPNOUYUU DTIeKMPUYECKUX NoJet, npu 3mom
VKa3vul8as yciosus npumeHumocmu 3akorna Kynona,; a Takxke MpakTUYECKH BaKHbIE COOTHOIICHHUS: 3a-
KoHbl OMa JUIsl ydacTKa LIENH U Ul 3aMKHYTOMN JIEKTPUYECKON Lenu, 3akoH Jxoyns—Jlenua, npa-
suna Kupxeoga, 3axonvr @apades ons snexmponusa),

onucvleams usuueckue npoyeccyl U AGNEeHUs, UCNOIb3YS BEIUUUHbL: nepeMeujenue, CKOpoCmy, YCKo-
PpeHue, UMNYIbC mena U CUCmembl mell, CUld, MOMeHm CUlbl, 0asleHue, NOMeHYUAIbHA IHePeUs, Ki-
Hemuyeckas 3Hepeus, MeXaHudeckas dHepeus, paboma cuibl, YeHmpoCmpeMumenibHoe YCKOpeHue,
cuna maxcecmu, CUuIa ynpy2ocmu, Cuia mpeHus, MOWHOCMb, IHepeUs 83aumodelcmaus mena c 3em-
JI€U 60U3U €€ NOBEPXHOCMU, dHEP2US YAPY20ll 0eh)OpMAyUU NPYHCUHBL, KOAULECMBO MenIomyl, adbco-



JIOMHas memnepamypa mena, paboma 6 mepmMoOuHaMUKe, GHYMPEHHS IHEPeUsl UOedIbHO20 OOHO-
amomMHO20 2aza, paboma uUdearbHo20 2a3d, OMHOCUMENbHAS GAXHCHOCMb 6030VXxa, KII/[ udeanvrnoeo
Menio6o2o 0sucamens;, 2NeKmMpudecKoe noie, HANPANCEHHOCMb IIeKMPULecKo20 NONs, HANPANCEH-
HOCMb NOJIA MOYEYHO20 3apA0d UM 3aPAX’CEHHO20 wapa 8 6aKyyme u 8 OudieKmpure, NOMeEHYUal
INEKMPOCMAMUYECKO20 NOJIA, PASHOCIb NOMEHYUANO08, INEKMPOOSUNCYWAs CULd, CULA MOKA, HANPS-
JHcenue, MOWHOCMb MOKA, JJeKMPUdeckds EMKOCMb HNI0CKO20 KOHOEHCAmopd, CONpOMmueieHuUe
yuacmka yenu ¢ nocie008amenbHbiM U NAPAIIETbHbIM COeOUHEHUEM PEe3UCHOPO8, IHEP2Usl dNeKmpU-
YecKo2o noJis KOHOeHCamopa,
O6’I)$ICH$ITI) 0COOEHHOCTH MMPOTCKAHU A (I)I/I3I/I‘~IGCKI/IX SIBJIEHUM: MEXaHUYECKOE JBUXXCHUE, TCIIJIOBOC B -
JKEHUE YaCTHI[ BEIIEeCTBA, TEIJIOBOC PAaBHOBECHE, OPOYHOBCKOE IBIDKEHUE, MUQPQY3usi, UCIapEHHUE,
KHIIC- HHWEC MW KOHIACHCAlIUA, IUIABJICHHWEC W KpUCTAJUIM3alusd, HAIPaBJICHHOCTh TCILUIONICpEaAaYHn,
AIIEKTPU3ALUS TEIl, IKEUNOMEHYUATbHOCHb NOBEPXHOCIIU 3APANCEHHO20 NPOBOOHUKA,
IMPOBOAWUTE UCCICA0OBAHNUEC 3aBUCUMOCTHU OI[HOI>'I (1)I/I3I/I‘-I€CKOI\/II BCJIIMYHUHEBI OT I[pyl"OfI C HUCIIOJIb30BAHHUEM
MPSIMBIX W3MEPEHUI: MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYyYEHHOU
3aBHCUMOCTH (PH3MUECKUX BEIUYHH 6 8UOe PAPDUKOE C YUEMOM AOCONIOMHBIX NOCPEULHOCMEl UMe-
peHu, JenaTh BBIBO/IBI o pe3yabTatam HCCIICIOBAaHU



MMpOBOANTE KOCBCHHBIC HU3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIMYMH, IIPpU 3TOM BBI6I/IpaTB ONTHUMAaJbHBIN METO

HU3MEPCHHA, OICHUBATDH a0COJIFOTHBIC U OTHOCHUTCIILHEIC MOrpCIIHOCTHU MMPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;
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npo8ooOUmMb ONbIMbLL NO NPOBEPKE NPEONONHCEHHOU 2UNOme3vl. NIAHUPOBAMb IKCHEPUMEHM,
cobupame IKCNepUMEeHmaibHyl0 YCMAHOBKY, AHAIU3UPOBAMb NOJYYEHHbIe Pe3YIbmambl U 0e1amy
861600 0 cma- myce npeoyloHCEeHHOU SUNOMe3bl,

coOmoaaTk mpaBuia 0e30MacHOTO TPyAa NpPU NPOBEIECHUH HCCIEIOBaHUI B paMKax ydeOHOTO
OKCTIEPUMEHTA, MPAKMUKYMA W y4eOHO-HCCIIEAOBATEIILCKOM W TPOEKTHOW JESTEeIbHOCTH C
WCIOJIb30BAHNEM H3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 00OPYAOBAHUS;

pemaTh pacuy€THBIC 33aJaud C SBHO 3aJIaHHOW U HeA6HO 3a0aHHOU (PU3MYECKOW MOJENbIO: Ha
OCHOBAaHWW aHAJIM3a YCIOBUS OOOCHOBBIBATH BBHIOOp (DU3MUYSCKOW MOJIEIH, OTBEYAIOMICH
TpeOOBAHMAM 33aJaUH, TPUMEHSITH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTHU U NOCMYIAMbl PUULECKUX
meopuil TIPU UCTIOIH30BAHUU MATEMAaTHUYECKUX METOJOB pEIleHHs 3a1ad, MPOBOJAUTH PacyEThl Ha
OCHOBAaHMM HUMCIOIUXCA JaHHBIX, aHAJIU3UPOBATH PC3YJIIBTAThI W KOPPECKTUPOBATH MECTObI
pelLIeHHs ¢ YYETOM MOJIyYEHHBIX PE3yIbTaTOB;

pemaTh KaueCTBEHHBIC 3a[aull, mpeobyroujue npuMeHeHus 3HaHUull U3 PA3HbIX pa30enos UKOJIbHO2O
Kypca Qu3uku, a maksce uUHmMepayuu 3HAHUL U3 OpYeUX NpeoMemos ecmecmeeHHO-HAYYHO2O
Yukna: BBICTPAaWBATh JIOTHUECKYIO IIETIOYKY PACCY)KICHHH C OIMOpOW Ha HW3YYCHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/13I/I‘-IGCKI/Ie SABJIICHUA,

UCnoIb308amb  meopemudeckue 3HAHUSL Ol OOBACHEHUs OCHOBHbIX NPUHYUNOS PabOmbl
UMEPUMENbHBIX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEeXHOLO0SUYECKUX NPOYeCCOos;
HCII0JIB30BaTh TCOPETHUYCCKUC 3HAHHUA I10 (i)I/I?)I/IKe B HOBCGHHeBHOI\/'I JKHU3HU [1JId oOecrieueHus
0€30MaCHOCTH TIPHU OOpalICHUH ¢ MPUOOPaMU U TEXHWYECKUMHU YCTPONCTBAMH, IUIS COXpPaHECHUS
3II0OPOBBS U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO TOBEACHUS B OKPYXKAFOIIEH cpejie;

MPUBOANTH MIPUMEPHI BKJIala POCCHUCKUX M 3apyOeKHBIX yIEHBIX-(DU3HKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHATU3UPOBAMD U OYEHUBAMb NOCIEOCMEUs. ObIMOBOU U NPOU3BOOCHIEEHHOU OesIMeIbHOCMU Yel0-
8eKa, C6A3AHHOU C (uzuuecKuUMuU npoyeccamu, ¢ MNOZUYUL IKOIO2UYECKOU Oe30nacHocmu,
npeoCmasieHuil. 0 PAyUOHAIbHOM NPUPOOONONb308AHUU, A MAKNHCE PA3ZYMHOM UCHONb308AHUU
O00CMUIICEHUL HAYKU U MeXHOL02Ull 01 OabHelule20 Pa3gUumusl 4eio08e4ecko2o 00wecmaed,
NPUMEHATh pa3IM4yHbIE CIOCOOBI paboThl ¢ WHpOpManued (QU3MUECKOrO COJCpKAHUSA C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJOTHH: MpPH OSTOM HCIIOJIH30BaTh
COBpEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTHH ISl TIOUCKA, IEPEepadOTKH U MPEABSIBICHUS YIeOHOU
U HAYYHO-TIONMYJSIpHOW MHGOpMAIMK, CTPYKTYPHPOBAHUS W HWHTEpHpETAlMd UHGPOPMAIINY,
MOJIyYCHHOM W3 pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATH MOJydaeMyr0 HUH(OPMAIUIO
u oyerusanliob eé docmoeepﬂocmb KAK HA OCHOB€ UMEIUIUXCA 3HaHMlZ, makK U Hd OCHOe€ aHdlusa
UCmoYHUKa qubopMauuu;

npoA6IAmMsb OP2AHU3AYUOHHKbIE U NO3HABAMENbHbIE YMEHUA CAMOCMOAMENIbHO2O npuo6pemeHuﬂ
HOBbIX 3HAHUL 6 npoyecce 6blNOJIHEHUA NPOEKNHblX U yqe6H0-ucmedoeameJleKux pa6om;
paboTaTh B TPYIIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIeH, INIAHUPOBATH PabOTy TPYIIIIHI,
palMOHAIIBHO PACTIPENeNsATh JIESITENbHOCTh B HECTAHJIAPTHBIX CHUTYAIMsAX, a/JIeKBaTHO OICHUBAThH
BKJIaJ K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOi POOIeMbl;

nposeIAms Momusayuo K Oyoyweu npogheccUoOHaNbHOU OessmelbHOCmU No CNeyUudIbHOCIAM

@uzuko- mexuuyeckozo npoghuns. 11 knace B nponecce nzyuenus kypca GU3UKu yriiyOoaEHHOTO U

6a30Boro ypoBHs B 11 kiacce y4eHUK HAyUUTCS:



12

MOHUMAThH (JIEMOHCTPUPOBATH) POJIb (PU3UKU B IKOHOMUYECKOH, TEXHOJIOTHUECKON, COIMATbHOMN
U ITHYECKOW cepax AeATEeTHLHOCTH 4YETOBEKa; POJib M MECTO (DM3MKU B COBPEMEHHON HaydHOU
KapTUHE MUPA; POJib aCTPOHOMUU B MPAKTUUECKOU JACSATEIBHOCTH YEJIOBEKA U JlajbHEHIIIeM HayYHO-
TEXHUYECKOM Pa3BUTHM; 3HAYEHUE ONUCAMENbHOU, CUCMeMAmU3Upylouel, 00bACHUMENbHOU U
NPOCHOCMUYecKoOU QYHKYULl Qu3uiueckol meopuu — 31eKMpPOOUHAMUKU, CHEYUATbHOU Mmeopuu
OMHOCUMETbHOCIY, — K8AHMOBOU  (u3uky, poiib (u3mueckoid Teopud B  (POPMHPOBAHUH
NpeCTaBIeHUN O (PU3NYECKON KapTHHE MHUpA, MECTO (PU3UYECKON KapTHHBI MUpPa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O IPUPOJIC;

paznu4yath (YYMTHIBATH) YCJIOBHSI NMPUMEHHUMOCTH MOJENed (PU3MYEeCKHX Tel U TPOIECCOB
(sBNEHUI): OTHOPOJTHOE DIIEKTPUUECKOE U OJAHOPOJAHOE MArHUTHOE TIOJIsl, TapMOHUYECKHE
KoJieOaHus, MaTEeMaTHYCCKUIA MAsSTHHUK, WICATBHBIN MPYKHHHBIH MasTHUK, TAPMOHHYECKHE BOJIHEI,
UJIeaTbHBIN KOJIEOAaTeIbHBIA KOHTYpP, TOHKas JIMH3a; MOJENEH aroMa, aTOMHOTO Sifjpa ¥ KBAaHTOBOM
MOJIETIU CBETA;
- pa3nuyaTrh yciOBHS (TpaHMIbI, 00JAacTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB, HOHUMAMb
gceobwuii xapakmep @HYHOAMEHMANbHLIX 3AKOHO8 U O02PAHUYEHHOCMb UCHONb308AHUS YACMHBIX
3AKOHO8;
AQHAM3UPOBATh M OOBSICHATH DJICKTPOMATHUTHBIC TPOIECCHI WU SBIICHUSI, WCIIOIB3Ys OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI DJEKTPOJAMHAMHUKA W CICIHAIBHOM TEOPUHU OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHUs DJIEKTPUUYECKOTO 3apsna, cuia Amrmepa, cuia JlopeHia, 3aKOH 3JE€KTpPOMarHUTHOU
uHAyKuy, npaBwio Jlenma, cBszp O/[C caMOMHAYKIIMM B AJIEMEHTE AJIEKTPUYECKOW IENu CO
CKOPOCTHIO M3MEHEHMsI CHWJIBl TOKA; TMIOCTYJaThl CIENUAIbHONW TEOPUH OTHOCUTEITHLHOCTH
DWHINTEHHA);
aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHl U SIBJICHUS, UCIOJIB3YS MOJIOXKEHUS KBAaHTOBOM
¢usuku (ypaBHeHHe DHIITEHHA 17151 hoTod(DdeKTa, mepBhiii U BTOpOr MocTynarel bopa, mpuHIum
COOTHOILIEHUSI HeompenenéHHocTel ['eii3eHOepra, 3akOHbBI COXpaHEHHUs 3apsiIOBOTO MU MacCOBOIO
Yucell ¥ DHEPTHUHU B SJEPHBIX PEAKIMAX, 3aKOH PAIHOAKTUBHOTO pacmaa);
ONMHCHIBaTh (U3WYECKHE TPOLECCHl M SABJICHUS, MCIOJNb3ySd BEJIMYMHBL: HANpsKEHHOCTh
AJIEKTPUYECKOTO  TOJs, MOTEHLHAT 3JIEKTPOCTATUYECKOro TOJs, Pa3HOCTh MOTEHIIMAJIOB,
ANIEKTPOJBIKYILAS CUJIA, MHIAYKIMS MarHUTHOTO TIOJsl, MAarHUTHBIA TIOTOK, cuHiia Awmrepa,
WHIYKTUBHOCTbD, SJICKTPOIBIKYIIAs CUJIa CAMOUHIYKIIMH, SHEPTUs MarHUTHOTO TOJIsl IPOBOIHUKA C
TOKOM, PEISITUBUCTCKHUI UMITYJIbC, TIOJTHAS] DHEPT U, SHEPTUS MOKOsI CBOOOTHOM YaCTHIIbI, SHEPTUS U
UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsil SApa, SHEPTUS CBS3U s/Ipa;
OOBSACHATH OCOOEHHOCTH TMPOTEKaHUS (UBNYECKUX SBICHUN: DIEKTPOMArHUTHAs WHAYKIUS,
CaMOMHJIyKIIMsI, PE30HAHC, MHTephEpeHLUs BOJH, NUGpaKiusi, TUCIEpPCUsi, MOJIHOE BHYTPEHHEE
oTpaxxkeHue, Gotodnekrpudeckuii dpdekt (poroaddekr), anpha- u Oera-pacnaapl sAaEp, ramma-
U3NydeHue saep; Gu3ndecKe NPUHIUIBI CIEKTPATbHOTO aHalu3a U paboThI Jla3epa;
onpeoensims HANPasieHue UHOYKYUU MACHUMHO20 NOJs NPOBOOHUKA C MOKOM, CUbl AMnepa u cuibl
Jlopenya,
cmpoums u300padicenue, co30asaemoe NIOCKUM 3ePKALIOM, MOHKOU JUH30U, U PACCYUMbBIBAMNDb €20
Xapaxmepucmuxu,
NPUMEHAMb OCHOBONONAAIOUUE ACPOHOMUYECKUE NOHAMUSA, Meopuu U 3aKOHbl Ol AHAIU3A U
00bACHeHUs (U3UYeCKUX NpPoOYeccos, NPOUCXO0AWUX 6 38€30aX, 8 3B8E30HbIX CUCmeMax, 8
MedHC2anaKmuieckoll cpeoe; 08UNCeHUs HeDeCHbIX mell, I80oyul 36630 U Bcenennoti;
MPOBOJHUTH HCCIEOBAHUE 3aBUCHUMOCTEH (DU3MUYECKUX BEIMYMH C HCIOJB30BAHUEM MPSMBIX
W3MEpEHUi: MpPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pPE3yIbTAaThl MOTYYCHHON
3aBUCHUMOCTH (PH3UYECKHX BEIMYUH B BHJE TpadUKOB ¢ Y4ETOM aOCOJIIOTHBIX MOTPEUTHOCTEN
W3MEpEeHUH, JIeNaTh BHIBOJIBI 110 Pe3yJIbTaTaM UCCIICOBAHMUS;
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MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYMH; IIPU 3TOM BBIOMPATh ONTUMAIILHBIN METOT
WU3MEPEHHUs, OLEHUBATh A0CONIOTHBIE W OTHOCHUTENIbHBIC MOTPEHIHOCTH TMPSMBIX W KOCBEHHBIX
U3MEPEHUN;
MIPOBOJIUTH OIIBITHI 1O MPOBEPKE MPEIOKEHHON THIIOTE3bI: TUIAHUPOBATh SKCIEPUMEHT, cOOMpPaTh
OKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHaJIM3UpPOBATh IOJYYCHHBIC pe3yibTaThl U JENaTh BBIBOA O
CTaTyce NPeII0KEHHON TUIIOTE3bI;
ONUCHIBAMb MEMOObl NOLYYEHUS HAYUHBIX ACTPOHOMUYECKUX SHAHUL,
coOmoaaThk mpaBmiia OE30MacHOTO TpyJda NMPU NPOBEACHUU HCCICIOBAaHMNA B paMKax y4eOHOTO
OKCTIIEPUMEHTa, TPAKTUKyMa H Yy4eOHO-UCCIENOBATEIbCKOH H IMPOEKTHOW JEATENBHOCTH C
WCIIOJIb30BAHNEM HM3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIE 3a/1a4d C SBHO 33JaHHOW U HEA6HO 3A0AHHOU (QuU3UYeCcKOU MOOenblo: Ha
OCHOBAHWHW aHAJIW3a yCJIOBHUS BBIOMPATh (pU3MUECKHe MOJEIH, OTBEYAIOUINe TPEOOBAHUAM 3ajauH,
NPUMEHSATh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIIOCTYJaThl (PU3MUYECKUX TEOpUH TIpH
WCTIOJIb30BAHUM MAaTeMaTUYECKUX METOJIOB pEIICHUsS 3ajad, MPOBOAUTH PAcu€Thl Ha OCHOBaHHUH
MUMEIOINXCS TAHHBIX, aHATU3UPOBATh PE3yAbTaThl M KOPPEKTUPOBATh METONBI PEUICHUS C YIETOM
MIOJTyYEHHBIX Pe3yJbTaTOB;

pemaTh KaueCTBEHHBIC 3aJaud, TpeOyrolnue NpPUMEHEHHsT 3HaHWM W3 pa3HBIX pa3JelioB
MIKOJIBHOTO Kypca (GU3HKH, a Maxice uUHmezpayuy 3HAHUll U3 Opyeux npeomemos ecmecmeeHHO-
HAYYHO20 YUKIA: 6bICMPAUBAMb JOSUYECKVIO YENOUYKY PAaccyiHcOeHutl ¢ Onopoll Ha U3YueHHbvle
3aKOMbL, 3AKOHOMEPHOCTU U (Pu3UYecKue AGNEeHUs,
UCNONb308aMb  Meopemuieckue 3HAHUA Ol  OObACHEHUS OCHOBHLIX NPUHYUNOE pabOmbl
UMepumenbHulX NPUOOPO8, MEXHUUECKUX YCMPOUCME U MEXHOI02ULEeCKUX NPOYECCO8;
NPUBOJUTH MPHUMEPHI BKIaJa POCCUHCKHX M 3apyOEKHBIX Y4EHBIX-(HM3MKOB B PAa3BUTHE HAYKH, B
00BSCHEHNE MTPOIIECCOB OKPY)KAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;
AHanIU3UPOBAMb U OYEeHUBAMb NOCIeOCmEUs ObIMOBOU U NPOUIBOOCMBEEHHOU O0esmenbHOCMU
YenogeKd, CEA3aHHOU ¢ QU3UYECKUMU Npoyeccamu, ¢ NOUYUL IKOJIO02UHeCKOol 0e30nacHocmu,
npeocmagieHuti 0 pPAyuUOHAIbHOM NPUPOOONONL308AHUY, A MAKHCEe PA3YMHOM UCNONb308AHUU
O00CUdNCEHUU HAYKU U MeXHOI02Ul 01 OAbHellue20 Pa3eumus 4eio8eieckoeo oouecmsd,
OPUMEHATh  pa3lW4HbBIe CIOCOOBI paboTel ¢ wuHMOpManueid (GU3NIECKOro CcoaepKaHus C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTMH: TIpH STOM HCIIOJIB30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHUH IS IOUCKA, IEPEePadOTKH U MPEIbIBICHUS yIeOHOH
U HAaydHO-TIONMYJSpHOW HH(OpMANUKU, CTPYKTYPUPOBAaHHS ¥ HWHTEPIpETalud HHOOPMALIH,
MOJIYYEHHOM U3 Pa3IMYHBIX HCTOYHUKOB; KPUTUYECKU aHAIN3UPOBATh NOTy4aeMyto HHPOPMAIHIO U
OLICHMBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK W HAa OCHOBE aHalu3a
MCTOYHHKA HHPOPMAIIHH;

NPOABIAMY OPSAHUZAYUOHHbIE U NOZHABAMENbHbIE YMEHUS CAMOCTOAMENbHO20 NPUODPEmeHUs.
HOBbIX 3HAHULL 8 NPOYecce BbINOJIHEHUs NPOSKMHBIX U Y4eOHO-UCCIe008aMeNbCKUX pabom, padoTaTh
B TpYyNNe C UCIOJHEHHEM pa3IMuHBbIX COLMAIBHBIX pOJIeH, IUIAHUPOBaTh paboOTy TIpPYIIIBL,
palMoHaNBHO pPacHpeAessaTh AEATENIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJeKBaTHO OIICHUBATh
BKJIa/1 KaX/I0TO U3 YYACTHUKOB I'PYIIIbI B PELICHUE pacCMaTPUBAEMOM POOIEMBI;
nposasiAms  Momugayuio K Oyoywelu npopeccuoHanvbHoU OesimerbHOCmU No  CReYuaibHOCMAM
@u3uKo-mexHuuecko2o npoguns.



COJAEPKAHME YYEBHOTI'O ITIPEJIMETA «®U3UKA)»

10 kaace

bas3oBblii ypoBeHb (2 yaca)

'Yri1yOneHHbll ypoBeHb (5 4acoB)

Tema 1. ®usuka 1 METOABI HAYYHOTO MO3HAHUS (2 Yaca)

Tema 1. ®uszuka u METObI HAYYHOTO MMO3HAHUS (6 YACOB)

@®uszuka — Hayka o npupone. HaydHele MeTOIbl NMO3HAHUSA OKPYXKAIOILIErO
Mupa. Ponb skciepuMeHTa M TEOpUM B INpOLiecce MO3HAHUS MPUPOJbL. DKCIe-
pumeHT B ¢usuke. MojenupoBaHue (QU3MUECKUX SIBICHUW M IPOLIECCOB.
Hayunble runoressl. @uU3ndecKkue 3aKOHbI M TEOPUH. ['paHUIBI IPUMEHUMO-
cTH (pusmueckux 3akoHOB. [IpunHuun cootBercTBus. Ponb u mMecto gusuku B
(hopMHUpPOBAaHUM COBPEMEHHOW HAay4yHOM KapTUHBI MUpPA, B MPAaKTUYECKOH Aes-
TEIILHOCTH JIIOZEH.

JlemoHcTpamu 1. AHanorosele M HU(PPOBbIE U3MEPUTEIbHBIE PUOOPHI, KOM-
[bIOTEPHBIE JATYUKU

@duznka — (yHnaMeHTanbHasg Hayka o npupoje. Haydunslii MeTon no3HaHus
U METOJbI MCCIICAOBAHUS (PU3UYCCKHUX SBICHUH. DKCIEPUMEHT W TEOPUS B
mpoiiecce TMo3HaHWsI TpUpoabl. HabmroneHne u sKCnepuMeHT B (DU3HMKE.
Cnocobvl uzmepenuss Qusuueckux 8erudut (aHanocosvle u yugpposvie usme-
pumenvhvie npubOpLl, KOMNbIOMEPHbLIE damuukogvle cucmemsl). Iloepewno-
cmu  uzmepeHull Quuveckux BeauyuH (abCoNOMHAs U OMHOCUMETbHAS).
MopenpoBanue (U3NYECKUX SBJICHHUM M MPOIECCOB (MaTepualibHasi TOYKa,
A0COJIIOTHO TBEPJIOE TENO, UIaTbHAs KUJIKOCTh, UICATHHBIN Ta3, TOUYCYHBINA
Bapsn). 'unoreza. duznueckuil 3aKOH, IPaHULBI €70 TpUMEHUMOCTH. Pu3u-
yeckas Teopust. Posib 1 MecTo ¢u3nku B GOPMUPOBAHUU COBPEMEHHON Hayd-
HOW KapTUHBI MUpa, B NPAKTHYECKOW NEATEIbHOCTH JIOAEH. Yuenuueckut
bKCnepumenm, 1a60pamopHble pabomsl, NPAKMUKYM

1.
HOMOWU AHANO208bIX U YUDPOBBIX USMEPUMETLHBIX NPUOOPOS.

2.  3naxomcmeo c¢ yugposou aabopamopueii no ¢usuxe. Ilpumepol
usMepeHus: PusUYeCKUX 8eIUUUH NPU NOMOUU KOMNbIOMEPHBIX OAMYUKOS.

H3MepeHue CUJIbL MOKA U HANPAIICEHUA 6 Yenu NOCMOARHO20 moKa npu

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunematuka (10 yacoB)
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Mexannyeckoe JBruxkeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBUKEHUSI.
Cucrema orcuéra. Tpaekropusl.

[lepemelieHue, CKOpPOCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHre MaTepualbHON TOUKHU, UX IPOEKLIUK HA OCHU CUCTEMBI KoopauHat. Cio-
YKEHHE TIEPEMELICHHUIN U CII0)KEHUE CKOPOCTEMN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMKeHue. I'paduxu 3a-
BUCHMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHMsI, IIyTH U IMEPEMELIECHUs Mare-
pUaIbHOM TOYKH OT BPEMEHHU.

CBoOoaHOE majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHUS.

KpuBonuHeiiHoe aBWkeHHE. J[BHKEHHE MaTEepUaIbHOW TOYKH MO OKPYXHO-
CTH C TOCTOSSHHOM MO MOJIYJIO CKOPOCTHIO. YTJOBasg CKOPOCTb, JUHEHWHAs
ckopocThb. Ilepron u uvacrora oOpamenus. LlenTpocTpemurenbHoe yckope-
Hue. Texnuyeckue ycmpoucmea u npakmuieckoe npumenerue: CliuioMeTp,

Mexanudeckoe ABuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema otcuéra.

[Ipsmas u 0bpamuas 3a0a4u MexaHuKu.

Paouyc-6eKmop MamepuanbHol MoOyYKY, €20 NPOoeKyuu HA OCU CUCTEeMbl KO-
opounam. TpaekTopusi.

[Tepemenienre, CKOPOCTh (CpeIHsISl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
[pEHUE MaTepUaIbHON TOYKH, UX MPOEKIIMK HA OCH CUCTEMBI KoopauHaT. Ciio-
PKEHHE NTEPEMELICHUMN U CII0KEHUE CKOPOCTEH.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. 3aBHUCH-
MOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHS M IMyTH MaTepUajbHOW TOUYKH OT
BPEMEHH U UX TpapuKu.

CBoOoHOE TajeHue. YCKOpeHHue CBOOOTHOTO TajeHus. /[eudicenue mena,
OpoULeHH020 NOO Y2I0M K 20pU3OHMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCMU
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JABHUIKCHUC CHAPAJO0B, ICITHBIC U peMéHHBIG nepcaadu.
/lemoncmpayuu
1. Mogenb cucteMbl 0TCYETA, NIUTFOCTPALIUSA KHHEMAaTHYECKUX XapaKTepu-

CTHUK ABUXKCHUS.
2. [IpeoOpazoBaHre ABUKEHHUI C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
3. [Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.
4, HaOmoienne ABMKEHHS Tea, OPOIICHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.
5. W3mepenne yckopeHus: CBOOOIHOTO MaJCHUSI.
6. HamnpasieHnne ckopocTH npy JBHKEHUH 10 OKPYKHOCTH.
Vuenuueckuil sxcnepumenm, nadopamopmvie padomoi*
1. N3yuenne HepaBHOMEPHOTO ABMKEHUS C LENbIO ONPEACICHUS] MTHOBEH -
HOU CKOPOCTH.
2. HccnenoBanue COOTHOMIEHUST MEXAY MyTSAMH, IPOUJICHHBIMU TEJIOM 32

ITOCJIEI0BATENIBHBIE PABHBIE NPOMEXYTKH BPEMEHU INPHU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PAaBHOM HYIIIO.

3.
4.

N3ydenune nBUKEHUS MIapuKa B BI3KOM KUIKOCTH.
N3yuenune neukeHus Tena, OpOoIIeHHOTO TOPU30HTAIIBHO.

I YCKOpEeHUs. MamepuanbHOU MOUYKU Om 6peMeHU U UX 2paguKi.

KpuBosmHeiiHoe  ABUMKEHHWE. JIBUJKEHME  MarepuUalibHOM  TOYKM IO
OKPY)KHOCTH. YTJIOBasl ¥ IMHEHHas CKOpocTh. [lepro u qactoTa oOparieHus.
LlenTpocTpemMuTeibHOE (HOPMAIbHOE), KacaTeldbHOE (TaHTCHIMAIBHOE) WU
[10JIHOE€ YCKOPEHNE MAaTEepUATIbHON TOUKH.

Texnuueckue ycmpoucmea u mexHoio2udecKue npoyeccovl. CAIOMETp, IBU-
PKEHUE CHapsOB, IICMHbIC, IIeCTepEéHYaThie W pPEeMEHHBIC TepeAayud, CKo-
pocmmbvle augmol.

/[emoncmpayuu

Monenb cuCTeMBl OTCUETA, WILTIOCTPALM KMHEMATHYECKUX XapaKTEPUCTHK
IIBHKCHMS.

Cnocobul ucciedo8anusi O8UNCEHUIL.

HUnnrocmpayus npedeibho2o nepexood u usmeperue MeHO8eHHOU CKOPOCHIU.
[TpeoOpa3oBaHMe NBMKCHHI C HCIIOIH30BAaHHEM MEXaHU3MOB.

[TageHre TeN B BO3IyXe U B Pa3peKCHHOM IIPOCTPAHCTBE.

Habntoienne ABM>KEHUs Tena, OpOIIEHHOTO MOJ| YIJIOM K FOPU30HTY M TOPHU-
30HTAJIBHO.

HanpapiieHne CKOpOCTH MPH IBHKEHUU 110 OKPYKHOCTH.

[ Ipeobpazosanue Y2080t CKOpOCmU 8 peOyKmope.

Cpasnenue nymeii, mpaeKmopui, CKOpocmet 08UNCEHUsT 00OH020 U MO20 Jice
meja 6 pasHvlX CUCeMax omc4éma.

Yuenuueckuit Ixcnepumenm, nabopamopuvie padomvl, NPAKMUKYM
lI3ydyeHrne HEpaBHOMEPHOIO JBUKEHHS C LIEJbI0 ONpeAeNiCHUs MTHOBEHHOM
CKOPOCTH.

/3 meperue yckopeHus npu NPSMOIUHENHOM PAGHOYCKOPEHHOM OBUICEHUU NO
HAKIOHHOU NIOCKOCU.

Hccnedosanue 3a8UcUMOCmU nymu Om 6pemMeHU Npu pasHOYCKOPEHHOM O8U-
DICeHUU.

H3mepenue yckopenus c80000HO20 NaOeHUs (PeKOMEHOO8AHO UCNHOIb308a-
Hue yugposoii 1abopamopuis).
l13yueHne IBM)KEHUS Teja, OpOLIEHHOTO TOPH3OHTANbHO. IIposepka euno-

mes3vl O I’lpﬂ.MOlZ npOnOpL;MOHa]ZbHOZZ sasucumocmu Meofcdy OANbHOCMbIO NO-

13pecb U ganee NPUBOAUTCA PaCLLUMPEHHDBIN NepeyeHb NabopaTopHbix PaboT 1 OMbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbIGOP MO CBOEMY YCMOTPEHUIO € Y4ETOM BbibpaHHoro YMK v nmetolerocs obopyaosaHus.

16




éma u HA4aabHoU CKopocmblo meia.
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H3yuenue 08udicenuss meia no OKPYHCHOCMU C NOCMOAHHOU NO MOOYIIO CKO-
pocmyio.

Vccnedosanue 3a8ucumocmu nepuoda 06pau;eHuﬂ KOHUYEeCKO2O0 MAaAmHUKa om
eco napamempoe.

2.2 lunamuka (7 4acoB)

2.2 Nunamuka (10 gacoB)
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[Ipunnun otHocurensHocTr ['amwites. Ilepsbiit 3akoH Hprorona. Muepuuans-
HbIC CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cuia. Bropoi 3akon HeroTona
U1 MaTepualibHON TOuku. Tperuit 3akoH HproTOHaA [uisi MaTrepualibHBIX TO-
YCK.

3aKoH BCCMHUPHOI'O TATOTCHHA. Cuiia TSDKECTH. HepBasl KOCMHYECCKAasA CKO-
POCTb.

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

Tpenue. Buapl Tpenust (okos, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus CKOJIbXeHUs U cuiia TpeHus nokos. Koaguuuent tpe-
Hus. Cuna CONpOTHBJIEHHS IPU JIBKEHUM Tela B JKUAKOCTH HWIIM Tase.
[locTynarenpHOoe M BpallaTelbHOE JABIKEHHE aOCOJIOTHO TBEPAOIO Tela.
MOMEHT cUjIbl OTHOCUTENIBHO OcH BpaieHus. [lnedo cumbl. YcinoBus paBHO-
BECHS TBEPIOTO TEIA.

Texnuueckue ycmpolicmeéa U NpaKmMuyecKkoe npumMeHeHue:
TIBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

IO AIIHUITHUKU,

/lemoncmpayuu
1. SIBneHme wHEpPUUH.
CpaBHEHHE MacC, B3aUMOJICHCTBYIOIIUX TEJI.

3. Bropoii 3akon HeroToHa.

4. HW3mepeHue cuil.

5. CnoxeHue cui.

6. 3aBHUCHMOCTbH CUJIBI YIIPYTOCTH OT AehopMalivu.

7. HesecomocTs. Bec Tena npu yCKOpEeHHOM NOIBEME U MATICHUH.

8. CpaBHeHHE CUJI TPEHHS MOKOsI, KAYCHHS U CKOJIbKEHUSI.

9. VcnoBus paBHOBecus TBEpPAOTO Tena. Buabl paBHOBecHs. Yuenuueckuil

IKcnepumenm, nadopamopnsie padomut 1. VI3ydeHue IBIOKEeHUs Opycka IO
HAKJIOHHOH TUIOCKOCTH.

[Iepsbiii 3akoH Hprotona. MHepuuanbHble cucreMbl orcyéra. [IpuHnum ot-
HocutenbHOCcTU [anunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
ienue, npumepul).

Macca tena. Cuia. [TpyHIuI cynepno3unuu Cui.

Bropoit 3akoH HproTOHA [U1s1 MaTepUaIbHON TOYKH.

Tperuit 3akoH HproTOHA 1711 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUA. IKEUBANEHMHOCMb  2PAGUMAYUOHHOU U
UHEPMHOU MACCHL.

Cuna TSHKeCTU. 3agucumocms YCcKopeHus c60000H020 NAOeHUs. OM 8blCOMbl
HaO NoGepxXHOCMbIO NaAHembl U Om 2eocpaguueckoll wupomol. /[eudcenue
Hebecnblx men u ux cnymuukog. 3axkonvl Kennepa. IlepBas xocmuueckas
CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tena. Bec mena, osudicywezocs ¢ ycko-
peHuem.

Cuna tpenusi. Cyxoe TtpeHue. Cuiia TpeHHs! CKOJIBbKEHHS U CUjla TPEHUS T0-
kosi. Koadduuument tpenus. Cunna cCOMpOTUBICHUS NpPU JIBUKEHUH Tella B
PKUAKOCTU WM Ta3e, eé 3asuUcumocms Om CKOPOCMU OMHOCUMENbHO20
06uUdICEHUSL.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoicmea u mexHOLO2UYecKue npoyeccol: TOAITUITHUKY,
TBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

Habnooenue 0sudiceruss mei 8 UHePYUAIbHLIX U HeUHEPYUATbHBIX CUCMEMAX]
omcuéma.

[ Ipunyun omHoCUmMeIbHOCmU.

Kauenue 08yx YunuHOpO8 UlU Wapo8 pa3Hol MACCbl ¢ OOUHAKOBHIM YCKO-
peHuem omHoCUmenbHO HeUHePYUAIbHOU CUCTEMbL OMCYEMA.

Cpasnenue pasrooeticmeyroweli NPUNOHCEHHbIX K MeLy CUlL ¢ NPOU38e0eHueMm
Maccol mena Ha e20 YCKoOpeHue 8 UHePYUATbHOU cucmeme Omc4éma.

2. HccnegoBaHue 3aBUCUMOCTH CHJI YIIpYroCcTtu, BO3HUKAOIINUX B IIPYKUHE
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U pE3MHOBOM 00paslie, OT UX AedopManuy.
3. MccnenoBanue ycinoBHil paBHOBECHS TBEPJAOTO Teja, UMEIOILIEr0 OCh Bpa-
IICHMS.

Pagencmeo cull, GO3HUKAIOWUX 6 pe3yibmame 83auMO0etucmeus meil.
I3 Mepenue Macc no 83aumMo0eticmsuio.

Heeecomocme.

Bec Tena npu yCKOPEeHHOM MOABEME U TIaJICHHH.

[ [enmpobedicHble MexaHu3mbl.

CpaBHEHUE CHJI TPEHUS TIOKOSI, KAUYCHUS M CKOJIhKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomwvl, npPAKMUKYM
3MepeHne paBHOJIEHCTBYIOLIEH CHJI IIPU JBMKEHUH Opycka IO HAKIOHHOM
[IOCKOCTH.

[Iposepra 2cunomesvl O HE3ABUCUMOCMU BPEeMeHU OBUMNCEHUsl OpycKa no
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOAHUE OM €20 MACCHI.
lccnenoBaHue 3aBUCUMOCTH CHJI YIIPYrOCTH, BO3HUKAIONIMX B TPYKUHE U
[PE3MHOBOM 00pa3Iie, OT uX aedopmanuu.

H3yuenue 0gudicenus cucmemsl mel, C8s3aHHbIX HUMbIO, NEPEeKUHYmol Ye- pe3
1é2Kutl O0K.

Uzmepenue Kosghuyuenma mpenusi no eeruuuHe yeno08020 KodIp@uyenma
zasucumocmu Fpp(N).

Hccneoosanue 08udicenuss Opycka no HAKIOHHOU NIAOCKOCMU C NepeMeHHbIM
KOa(hhuyuenmom mpenusi.

H3yuenue 0sudiceHUs 2py3a Ha 81y C MPEeHUeM.

2.3 Cratuka TBepAOrO Tea (5 yacoB)
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AOcontoTHO TBEpHOe Teno. [locTymarenpsHoe M BpallaTelibHOE JIBHXKEHHE
TBEPAOrO Tesla. MOMEHT CHIIBI OTHOCHUTENBHO OCH BpalieHud. [1nedo cubl.
CroxeHue cujl, NMPUIOKEHHBIX K TBEpmomy Teny. LleHTp Tsbkectu Tena.
YcnoBus paBHOBecHs TBEPAOro Tea. YCTOWYMBOE, HEYCTOWYMBOE, Oe3pas-
ITUYHOE PAaBHOBECHE.

Texnuyeckue ycmpoucmea u mexHOIO2UYECKUe Npoyeccol: KPOHIITEHH,
CTPOUTEINIbHBIN KpaH, peméryaTbie KOHCTPYKIUU. Jemoncmpayuu

'YcnoBus paBHoBecus. Bujibl paBHOBECHSI.

Yuenuueckuit 3xcnepumenm, nabopamopuvie pabdomvl, npaKmuxym
MccnenoBanue yclIoOBUM paBHOBECHUsS] TBEPAOTO Tella, MMEIOIIETO OCh Bpa-
[IICHUSI.

KOHCTpyHpOBaHHE KpPOHIUTEMHOB M pPacy€r Cuil YHOpyroctu. I3ydenwne
YCTOWMYHUBOCTH TBEPJIOTO TEJIA, UMEIOIIETO TUIOMIAh OTIOPHI.

2.3 3aKoHBI COXpaHCHHS B MEXaHHKE (6 4acoB)

2.4 3akoHbI coxpaHeHus B Mmexanuke (10 gacoB)
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VMIynbC MaTepUanbHON TOUYKU (Tesa), CUCTEMBl MaTEpHUAIbHBIX TOuyeK. MM-
1yJIbC CHJIBI U U3MEHEHHE UMITYJIbCa Tella.
3aKOH COXpaHEHMs UMITyJIbca. PeakTUBHOE IBUKEHUE.
PaboTa cusbl. MOITHOCTH CHITBIL.
Kunernueckast sHeprusi MarepuaibHON Touku. Teopema 00 M3MEHEHWH KU-
HETHYECKOW SHEPrUU.
[loTenumanbHas »Heprus. lloreHnuanbHas sHeprus ynpyro Ae@opMHUpOBaH-
HOM mpyxuHbl. [loTeHIManbHasE SHEprusl Tejaa BOJM3M MOBEPXHOCTH 3E€MJIH.
[loTeHIManbHble W HENOTEHUUalbHble CHIbL. CBS3b pabOThl HEMOTEHLIMAIb-
HbIX CHUJI C HM3MEHEHHEM MEXaHHYECKOW SHEPruu CUCTEMBbI Tel. 3aKOH CO-
XpaHEHUS] MEXaHUYECKOW SHEPTUU.
Yopyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. BOJIOMET, KOmEp,
[PYKWHHBIN [TACTOJIET, IBWKEHNE pakeT. [Jemoncmpayuu

1.3aKkoH coxpaHEHUs UMITYJIbCA.

2.PeakTUBHOE JIBIKEHUE.

3.Ilepexoa MOTEHIMATILHON YHEPTUN B KHHETHYECKYIO M 00OpaTHO.
Yuenuueckuit sxcnepumenm, nadopamopnvie padomut

1. Hzydenue aOCOJNIIOTHO HEYHpPYroro yaapa ¢ TOMOIIbIO JIBYX
OJINHAKOBBIX HUTSHBIX MasiTHUKOB.
2.  Uccnenoanue cBs3U pabOTHI CUJIbI C U3MEHEHUEM MEXaHUYECKOM Hep-

I'1 TCJia Ha MMPUMEPEC paCTKECHUA PESUNHOBOI'O XKI'yTa.

MIynbC MaTrepuanbHOM TOYKH, CUCTEMBl MAaTEpPHANIBHBIX TOYEK. [[enmp
lMacc cucmemvbl MamepuanbHbix mouex. Teopema o 08uxICeHUU YeHmpa mMacc.
MIMITysIbC CHIIBI M U3MEHEHHME UMITYJIbCA TEJIA. 3aKOH COXPAaHEHUS! UMITYyJbCa.
PeakTuBHOE NBIKEHUE.

Momenm umnynbca mamepuanvhoti mouxu. Ilpeocmaenenue o coxpanenuu
MOMEHmMAa UMNYIbCA 8 YEHMPALbHBIX NOJIAX.

PaboTa cuibl Ha MajJoM MW Ha KOHEYHOM TepeMmeuleHuu. [ paguueckoe
npeocmasnenue pabomsi cuibl. MOITHOCTb CHIIBI.

Kunernueckass »Heprusi marepuanbHONl TOouku. TeopemMa 00 HM3MEHEHUU
KMHETUYECKOM SHEPIrMU MaTEPUAIBHON TOYKH.
[loTeHIManpHbIE W HENOTECHUHAJIbHBIE CHIIBI.
[ lomenyuanvnasa suepeus ynpy2o Oegopmuposannot npyxicunsl. Ilomen-
yuanvHas dHepausi mena 6 OOHOPOOHOM 2pasumayuoHHom none. llomenyu-
ANbHASL SHEP2Us mend 6 2pasumayuoHHOM noie 00HOPOOHO20 wiapa (6Hympu u
eHe wapa). Bmopas kocmuueckasn ckopocms. Tpemwvs Kocmuueckas CKOpocno.

HomeHuuaﬂbHa;z OHeEp2UsL.

CBsi3b pabOThI HEMOTEHIIUATBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOMN SHEpTruun
CHCTEMBbI Te€J. 3aKOH COXPAHEHUS MEXaHWYeCKOW »HHepruu. Vmpyecue u
Heynpyeue CmoJIKHOBEHUS.

Ypasnenue Bepuyniu 0ns udeanvHou HcUOKOCMU KaKk cledcmeue 3aKOHA
COXpaHeHUs MEXAHUYECKOU IHePIUU.

Texunuueckue ycmpoiicmea u mexuolio2u4ecKue npoyeccyl: ABIKEHHUE pa-
KET, BOJOMET, KONEpP, MPYKUHHBIN MHUCTOJIET, 2UPOCKON, ueypHoe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHUsS UMITyJbca. PeakTuBHOE MABWXKEHUE. H3mepeHue Mouy-
HOCMU CUTIbL.

3 meHenue sHepeuy mena npu cosepuieHur pabomol.

B3aumHbIe MpeBpaleHuss KHHETUYECKOW U MOTEHIMATbHOW SHEPruil mpH
ECTBUM Ha TENO CUJIBl TSDKECTH M CHIIbI yrpyroctu. CoxpaueHue sHep-
Uy npu c600600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnsie pabomoi, npaKmuKym
1.  HM3mepenue umnynvca mena no mopmo3HOMY NYmu.
2. Msmepenue cunvi mseu, CKOpocmu Mooenu 1eKmpomoouss u MOWHO-
cmu Cunbl mseu.
3.  CpasneHue usmeHenus UMnYIbCa meia ¢ UMNYIbCOM CUTBL.
4.  Hccneoosanue coxpanenus UMnyisca npu ynpy2om 63aumooeicmseuu.
5.  H3mepenue KunemuyecKkol sHepuu meia no mopmo3HOMY RYmu.
6.  CpagneHue uzmeHenus NOMEHYUATLHOU IHEPSUU NPYIHCUHBL C pabOmMOtL
CUTTbL MPEeHUs.

7.  Onpedenenue pabomvi cuibl mMpeHusi Npu OBUNCEHUU mend Ho
HAKIOHHOU NIOCKOCHU.

Tema 3. MonekynspHas gusuka u TepMoAMHaMuKa (24 gyaca) Tema 3. MonexynsipHas ¢usuka 1 TepmoanHaMuka (49 yacos)

3.1 OCHOBBI MOJIEKYISIPHO-KMHETUYECKOU Teopuu (9 4acoB) 3.1 OCcHOBBI MOJIEKYJISIPHO-KMHETHYECKOU Teopuu (15 yacoB)
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OCHOBHBIE I0JIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OINBITHOE
obOocHoBanue. bpoyHoBckoe aBmwkenue. Auddysusa. Xapakrep ABMKEHHUS U
B3aMMOJICICTBUS YacTULl BelecTBa. Moaenu CTpOeHHUs ra3oB, JKMIKOCTEU U
TBEPABIX TE€I U OOBSICHEHHE CBOWCTB BEILECTBA HAa OCHOBE ATUX MOJIENEH.
Macca u pazmepsl MoJiekya. KonuuectBo BemectBa. [locrosiHHas ABorajpo.
TennoBoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkana remneparyp
Llenbcust. Moaenb uaeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KHHETUYECKON TEOpUU UJCAIBHOTO Tra3za. AOCOJIOTHAs TeMmIeparypa Kak
Mepa CpeJHel KHHeTMYEeCKOW SHEpruy TEIUIOBOTO JBMKEHHUS YacTHIl rasa.
[[Ixana temneparyp KenpBuna. ['a3oBble 3akoHbl. YpaBHeHune MeHnene-
eBa—Kuaneiipona. 3akon [lanbrona. M3omponeccs B uaeanbHOM Tas3e ¢ Ho-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacrtaBieHrne HU30IPO-
[IECCOB: N30TE€PMa, U30X0pa, n300apa.

Texuuueckue ycmpoucmea u npakmuieckoe npumeneHue. TEPMOMETp, Oapo-
METP.

/lemoncmpayuu
1. OnbITel,  JOKA3bIBAIOIIHME  JIMCKPETHOE  CTPOCHHE  BEIIECTBA,
(dhoTorpadun MOJIEKYJT OPraHUUECKUX COCAMHEHUH.
2. OmnbrTel 110 AUGGY3UN KUTKOCTEN U Ta30B.
3. Mopenb OpOyHOBCKOTO JIBHIKCHHSL.
4, Monens onbiTa LlTepHa.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIApHO-KuHeTHn4eckoi Tteopun (MKT), wnx
onbiTHOe oOocHOoBaHue. Jluddysus. bpoyHOBckoe mBwkeHue. Xapakrep
IBUOKEHUSI M B3aMMOJICMCTBHS 4acTHUILl BellecTBa. MoOJEIH CTPOCHHS Ta3oB,
PKUIKOCTEN U TBEPABIX T€N U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX
Moneneir. Macca u pasmepsl moJiekyn (aromoB). KommuecTBo BelecTsa.
[TocTostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uamepenus. lllkama
remrneparyp Llenscus.

Monens naeansHoro raza B MKT: wacTuiel raza IBMXKYTCS XaOTHYECKH U
HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHHME MeHnneneeBa—KianeiipoHa.

AOcomroTHast Temneparypa (mkana temmeparyp KensBuna). 3akon Jlanib-
TOHA.

30mporiecchl B MACATBPHOM Ta3€ C MOCTOSHHBIM KOJHWYECTBOM BEIIECTBA.
['paduueckoe mpencTaBiIeHHe U30MPOLIECCOB: U30TEPMaA, U30X0pa, u3o0apa.
CBsA3b MEXAYy JABJICHUEM M CPEIHEH KHUHETHYECKOW HHEpPrueil mnocTymna-
TEIbHOTO TEIUIOBOTO JIBWXKEHUS MOJIEKYJ HACaTbHOro Traza (OCHOBHOE
ypaBHeHue MKT uneansHOTO Taza).

Css3b abcontomHol memnepamypsbl. MepMOOUHAMUYECKOU CUCTEMbL CO CPeO-
Hell KUHemuyecKol 3Hepaueli NOCMynameibH020 mMenio8020 O8UNCEHUS eé
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5.
JIEHCTBHS.

6. Moenp, WIUTIOCTPUPYIOLLIAs IPUPOLY AABJIEHUS ra3a Ha CTEHKH COCy/a.
7.
W30~ MPOLIECCHI.

OHBITBI, JOKa3bIBAOIIHUE CYHICCTBOBAHHUEC MCKMOJICKYIAPHOTO B3aUMO-

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS WJCAJIbHOTO Tras3a,

Yuenuueckuit skcnepumenm, nabopamopmusie padomot
1.
M3MEpeHUi 00bEMa KOMHATHI, IABJICHUS U TEMITepaTyphbl BO3/lyXa B HEM.
2. UccnenoBanme
pPa3pe)EHHOTO Tra3a.

OmpeneneHue Macchl BO3/JyXa B KIACCHOW KOMHATe Ha OCHOBE

3aBHUCHUMOCTH MCKIAY napamMmeTpamMmu COCTOSHHA

uacmuy.
Texnuueckue ycmporicmea u mexHoI02u4ecKue npoyeccvl: TepMOMeTp, Oa-
[POMETp, nonyueHue HaHoOMamepuaios.

/lemoncmpayuu

Mojieny IBUKEHUS 4acTHUll BEIleCTBA.

Monenb OpOYHOBCKOTO JIBHXKCHHUSI.

Bu0eoponuk ¢ 3anucbio peaibHo20 OPOYHOBCKO20 O8UNHCEHUS.

Jlnddy3us xxunkocrei.

Monens onbita LlTepHa.

[IpuTsyKeHHE MOJIEKYIL.

Mojieny KpUCTaUIMYECKUX PEIIETOK.

Habumoienue u rccneaoBanre U30MpPOIECCOB.

Yuenuueckuii aabopamopuvie  pabdomo,

Hccneoosanue npoyecca yYCmdaHoeJIE€HUA menioe020 paeHosecus npu men-

IKcnepumenm, NPAKmMuKym
1000 MeHe MedncOy copsayell U X0JI00HOU 8000II.

I3yuenue u30mepmMuyeckoeo npoyecca (PeKOMeHOO8AHO UCNOIb308AHUE
yugposoii 1abopamopuu).

H3yuenue uzoxopno2o npoyecca. Mzyuenue uzobapnozo npoyecca.

[Iposepka ypasHeHusi cOCMOSHUS.

3.2 OcHoBbl TepMoauHamMuKkH (10 gacoB)

3.2 OcHoBBI TepMOAMHAMUKH (20 YacoB)
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TepmoauHaMuueckass cucteMa. BHYTpEHHsSI 3HEprus TEepMOAUMHAMUYECKON
CUCTEMBbI U cHOcoObl €€ m3MeHeHus. KoymuecTBo TemnoTel U padborta. BHyT-
PEHHsAsT JHEPrus OJHOATOMHOIO HJEAIbHOrO rasa. Buuabel Ttemionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKILIMS, HW3JIyYEHUE. YJelIbHas TEIIOEMKOCTh Be-
niectBa. KonmdecTBo TEIUIOTHI IPH TEILIONEPEaaye.

[lonstie 00 aguabarHom mpouecce. IlepBbiii 3akoH TepmoanHamuku. [Ipu-
MEHEHHUE TEPBOTr0 3aKOHAa TEPMOJAMHAMUKM K M3oIpoueccam. ['paduueckas
MHTEpIpeTalys padoThl rasa.

Btopoit 3akoH TepMoauHamMuku. HeoOpaTUMOCTh TPOILIECCOB B MPUPOJIE.
TernnoBeie MamuHbl. [IpuUHIUTBI JAeCTBUA TEIUIOBBIX MamuH. [IpeoOpaso-
BaHUA SHEpruu B TerioBbiXx MammnHax. KITJ[ TermoBoi mamuusl. [{ukin Kapao
u ero KIIJI. Dxonoruveckue mpoOaeMbl TETIOIHEPTETHKH.

Texnuueckue ycmpoicmea u NpaKkmuyeckoe npumeHeHue: IBUTATENIb BHYT-
[PEHHEro cropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

/lemoncmpayuu

Tepmoounamuueckas (T]]) cucmema. 3adanue enewnux ycnosuil ons T/ cu-
cmembl. Bnewinue u enympennue napamempul. Ilapamempor T/{ cucmemol kax
CpeOHue 3HAYeHUusl GenuyUH, ONUCLIBAIOWUX €€ COCMOAHUEe HA MUKPO-
CKONUYECKOM YPOSHe.

Hyneeoe nauano mepmoounamuxu. Camonpouszgonvnas penaxcayus T/ cu-
cmembl K menjio8omy pagHo8ecuio.

Mojenb UaealbHOrO ra3a B TEPMOJIMHAMUKE — CHUCTEMa YpaBHEHM: ypaB-
HeHne MenpaeneeBa—KitaneiipoHa ¥ BbIpaXXEHHE JUIsl BHYTPEHHEH DHEPTUMU.
YcrmoBus MPUMEHUMOCTH 3TOW MOJETH: HU3Kas KOHIEHTpAIUs YacTHII, BbI-
COKHME TeMmIleparypbl. BolpakeHue s BHyTpEHHEH 3HEpPIMHM OJIHOATOMHOTO
M7eaabHOTO raza. Keasucmamuyeckue u Hecmamuieckue npoyeccwl.
OnemeHTapHas paboTa B TepMOAMHAMHKe. Brruuciienue paboTsl 1o rpaduky
mporiecca Ha pPV-auarpaMmme.

Terutonepenaya kak croco0 u3MeHeHus: BHyTpeHHel sHepruu T/] cucteMbl
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1.
npoOKK U3 OYTBUIKU TMOJ JIEHCTBUEM CHKATOTO BO3MlyXa, HarpeBaHue s¢pupa B

V3meHeHne BHYTPEHHEH SHEPTHH TeJla IPU COBEPIICHUH PaOOThI: BHUIET

JATYHHOH TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALINS).
2.
Jaye.
3.
HUBOM).

4. Mopnenu mnapoBoil  TypOUHBI,
PEaKTUBHOTO JABUTaTEIS.

W3MmeHeHne BHYTpeHHEN SHEpruu (TeMIeparyphl) Tela Ipu TeIuionepe-
OnpIT N0 aquabaTHOMY PacHIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OT-
JBUTATENs] BHYTPEHHETO CropaHus,

Yuenuueckuin sxcnepumenm, nabdopamopnvie padomovr 1.
l3mepeHue yaenbHOM TeIIOEMKOCTH.

0e3 coBepuieHus pabotel. KoHBekmus,

KonnuecTtBo TemnoTel. TemnoéMKOCTh Tena. YoenvHas u monspHas mensio-

TEIUIONPOBOJAHOCTb, H3JIy4YECHHUE.
emrkocmu eewecmea. Ypasnenue Maiiepa. Y nenbHas TEIIOTa CTOPAHUS TOTI-
imuBa. Pacuér konuuecTBa TEIUIOTHI Ipu Termonepenade. [lonstue o0 aaua-
OatHOM mpouecce. [lepBplii 3aKOH TEpPMOAMHAMUKU. BHYTpEHHsIsI SHeprus.
KonmuecTBo TeruioTsl M paboTa Kak Mepbl M3MEHEHHsI BHYTPEHHEH »Hepruy
T/ cuctemsl.

BTopoil 3aK0OH TEPMOJMHAMUKH JUIsl PABHOBECHBIX MPOILIECCOB: Yepe3 3adaH-
HOE paBHOBECHOE cocrosiHue T/[ cucreMsl MPOXOAUT E€IMHCTBEHHAs ajaua-
Oata. AOcontoTHas Temreparypa. BTopoill 3akoH TepMOJMHAMHUKU JJis
HEPAaBHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IEpesaTh TEIUIOTY OT 0Oosee Xo-
ToIHOTO Tena K Oosiee HarpeTomy 6e3 kommneHncauuu (Knaysuyc). Heobpatu-
MOCTb MPUPOJIHBIX MporeccoB. [IpUHIMMIBI NEMCTBUS TEIJIOBBIX MAIIHH.
KIII. MakcumanbHoe 3HayeHue KIIJ[. [{ukn Kapno. Dxonorunueckue ac-
MEKThl UCIIOJIb30BAHMS TEIUIOBBIX ABUTraresneil. TemnoBoe 3arpsi3HeHue OKpy-
PKaIOIIel cpepl. Texunuueckue  ycmpoticmea U MeXHOLO2UYECKUE
npoyeccol: XONOJWIBHUK, KOHIWLMOHEP, NIW3ENbHBIM U KapOropaTOpHBIH
BUTATENU, KaAposas mypoOuHa, NoJay4eHue CE8epXHUSKUX meMnepamyp,
VIMUIU3AYUS «MENnlo8blX» OMX0008 C UCNONb30BAHUEM MENlo8020 HACOCd,
ymunuzayus OUuoopeaHuyecKko20 monausa Ojisl 8blpaboOmKu «Menyiosouy u
brekmposnepauu. /lemoncmpayuu

1.V3meHenue TemMneparypsl pu ainadaTHyecKoM paclIupEeHUN.
2.Bo3aymiHoe OrHUBO.

3.CpaBHeHHE yAEIbHBIX TEINIOEMKOCTEH BEIIECTB.

4.CriocoObl I3MEHEHUS BHYTPEHHEH SHEPTUU.

5.MccnenoBanue aquabaTHOrO mpolecca.

6.Komnwvromepuvie modenu meniogulx osueameinell.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPaKmMuKym

1.  HM3mepeHue ynenbHOU TEILIOEMKOCTH.
2. Hccnedosanue npoyecca ocmvi8anus 6euwecmad.
3. Hccneoosanue aduabamuozo npoyecca.
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4.  HM3yuenue 63aumocesa3u IHEPSUU MENCMONEKYIAPHO20 83AUMOOECMBUs.
U memnepamypuvl KUneHust HICUOKoCmell.

3.3 Arperatubie coCTOsiIHUS BemecTBa. Da3oBbie MEPEeXo/Ibl (5 4acoB) 3.3 Arperatasie coctosiHus BemecTBa. Dazopbie epexoanl (14 dacon)

Hapoo6pa3OBaHHe 1 KOHACHCAaI 1. I/ICHapCHI/Ie U KuneHue. AOCONIIOTHAS U Hapoo6pa30BaHI/Ie 1 KOHACHCAI U, I/IcnapeHHe U KUneHue. Y IenbHas
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OTHOCHUTEJIbHAS BJIAXKHOCTH BO3AyXa. HackimeHHblii nap. YaenpHas TemioTa
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHS.
Tsépnoe teno. Kpucrannmueckue u amopgHbie Tena. AHU30TPOIUS CBOWCTB
kpucTtayioB. XKuakue kpucramuibl. CoBpeMeHHble MaTepuansbl. [1naBienue u
KpUCTaTU3aus. Y IeibHas TerioTa miaBieHus. Cyomumanusi.
YpaBHEHUE TEIIOBOTO OaiaHca.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: TUTPOMETP U
[ICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIyYE€HUS COBPEMEHHBIX MaTepH-
QJIOB, B TOM YHCJIe HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH. /Jemoncmpayuu
1.CBoiicTBa HACHIIIICHHBIX MTAPOB.
2.Kurenue npu MOHMWKEHHOM JIaBICHUH.
3.Croco0bI M3MEpEHUs! BIAYKHOCTH.
4.HaOmrofieHrie HarpeBaHusl U TUIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.
5.JleMoHCTpaIus KpUCTAIIIOB.
Yuenuueckuit sxcnepumenm, naéopamopuvie padomer 1.
3MepeHre OTHOCUTEIBLHOM BIIAXKHOCTH BO3/TyXa.

TEII0Ta Mapo0Opa30OBaAHHUS.

HacpllieHHble ¥ HEHACHIIIEHHbIE Mapbl. KaduecTBeHHass 3aBUCHUMOCTH IUIOT-
HOCTH M JaBJICHUS HACBIIICHHOTO IMapa OT TEeMIIEPaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACHIIIEHHOTO Mapa. 3aBUCHMOCTb TEMIEpaTypbl KWIEHHS OT
TABJICHUS B KUKOCTH.

BnaxHoCTh BO3/1yxa. AOCOMIOTHASE M OTHOCUTEIIbHAS BIAXHOCTh. TBEpHOE
reno. Kpucramiuueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB
KpuctaiioB. [lmaBmeHnme W KpucTaUM3amMs. YJelbHas  TeIoTa
riasiieHus. CyOnumanusi.

/lepopmayuu meépooco mena. Pacmsocenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux depopmayuii.

Tennosoe pacuwiupenue xcuokocmeti u meépovlx mei, 00bEMHOE U TUHEl- HOe
pacuupenue. AHeapMoOHU3M MENNo8bIX KONeOAHUN Yacmuy euecmea Kak
npuyuHa Menno8o2o0 pacuwiupeHuss men (Ha KauecmeeHHOM YpPOGHe).
[Ipeobpazosanue sHepeuu 6 azosvix nepexooax. YpasHneHue menioozo
bananca.

[losepxnocmnoe Hamsaxcenue. Koaghguyuenm nosepxnocmuoco mamsoice-
Hus. Kanunnapuvle aenenus. /lasnenue noo uUcKpugiéHHol NO8epXHOCHbIO
brcuoxkocmu. @opmyna Jlanaaca.

Texnuyeckue ycmpoucmea u mMexHoI02UYecKue npoyeccol: NXUIKUE Kpu-
CTaJIJIbl, COBPEMEHHBIE MaTEPUATIBL.

/lemoncmpayuu

TeroBoe pacipenue. CBoiicTBa HachlleHHBIX napoB. Kunenue. Kunenue
[PU MMOHM>KEHHOM JIaBJICHHH.

U3mepernue cunbl nosepxHocmHo2o Hamsadxicerus. Onvimvl ¢ MbLIbHbIMU
naenKamu.

Cmauusanue. Kanunnapuvie senenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-
cmu. CriocoObl n3MepeHus BIaXHOCTH. ViccaenoBaHie HarpeBaHus U IjIaBlie-
HHSI KPHCTAJUTMYECKOTO BEIECTBA.

Buowi oeghopmayuii. Habnrooenue manvix oegpopmayuii. Yuenuueckuii

DKCnepumenm, JadopamopHsle padomsl, npakmukym Hzyuenue
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3aKoHOMepHOCmel UCNAPEHUsL HCUOKOCTIEII.
U3 mepeHue yoenvbHoU meniomol naasieHus 1bod.
/3yuenue c80UCME HACbIUWEHHbIX NAPOE.
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3mepeHne aOCONIOTHOM BIAXHOCTH BO3JyXa M OLIEHKAa MacChl IMapoB B
ITOMCIIICHHMN.

I3 mepenue KOIGhuyuenma no8epxHOCMHO20 HAMANHCEHUSL.

HUzmepenue mooyna FOnea. Hccneoosanue 3asucumocmu Oegopmayuu pe-
BUH0B020 0OPA3YA OM NPUTOHCEHHOU K HEMY CUIbL.

Tema 4. DnextpoanHamuka (22 yaca)

Tema 4. DnexTpoanHamuka (54 vaca)

4.1 Dnexrpocraruka (10 yacoB)

4.1 DnexTpudeckoe nosje (24 daca)
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DneKTpu3alus Tel. JJIeKTpU4YecKui 3apsan. JlBa BHJa SJIEKTPUYECKUX 3a-
psnoB. IIpoBOIHMKH, AMAIEKTPUKM M TOJYIPOBOJHUKH. 3aKOH COXpaHe-
HUS 2JIEKTPUYECKOTO 3aps/a.
Bsaumoneiictue 3apsanoB. 3akoH Kymona. ToueuHblil sneKTpuuecKkuii 3apsi.
Onextpuueckoe mnosie. Hampspk€HHOCTH anekTpuueckoro mosst. Ilpun- nun
CYNEpIIO3UIMN  DJIEKTPUYECKUX TMOoJed. JIMHMM HanpsyKEHHOCTH  DJIEK-
TPUUECKOTO MOJIS.
PaboTa cun anexrpocrarnueckoro nojst. [lorennuman. Pa3HOCTh MOTEHIIUATIOB.
[IpOBOHUKN U JUAJIEKTPUKU B IEKTPOCTATUYECKOM ToJje. Juanekrpuueckas
[IPOHUIIAEMOCTb.
DnexTpoéMkocTh. KoHneHcaTop. D51eKTpOEMKOCTh INIOCKOTO KOH/IEHCATOPa.
DHeprus 3apsHKeHHOr0 KOHAEHCaTopa.
Texuuueckue ycmpoticmeéa u NpaKmMuieckoe npumeHeHue: 3IEKTPOCKOTI,
DIIEKTPOMETP, DJIEKTPOCTAaTUYECKasi 3allMuTa, 3a3eMIIEHHE >3JIeKTponpuoo-
POB, KOHJIIEHCATOp, KOMUPOBAJIbHBIA ammapar, CTPYHHBIA TPUHTEP.
/lemoncmpayuu

1.  VYcTpo#cTBO M IPUHIMI ACHCTBHUS JIEKTPOMETpa.
B3anmoeiicTBre HadIEKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE T0JIE 3aPSHKCHHBIX TEL.
[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.
DneKTpocTaTUyeCcKas 3aluTa.

HI/IBJ'IGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

No ok~ w

3aBHCUMOCTh BJICKTPOéMKOCTI/I IJIOCKOTO KOHJACHCATOpa OT IUIOoIIaav
IUIaCTUH, paCCTOAHUA MCKAY HUMU U HHBHGKTqueCKOﬁ IMPOHHUIIACMOCTH.
8.

Yuenuueckuin rxcnepumenm, nabopamopnvie padomur 1.
l3mepenne 3JIeKTpOEMKOCTH KOHICHCATOPA.

9Hepr1/151 3apsAKCHHOI'O KOHJACHCATOPA.

OneKTpu3anusi Tell U e€ MpOosBICHUS. OJEeKTpuueckuil 3apsna. JBa Buma
PJICKTPUYCCKUX 3apAa0B. HpOBOl[HI/IKI/I, JUDJICKTPUKHU U TTOJIYIIPOBOAHHKH.
(DJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsil. 3aKOH COXPAHEHHS SJICKTPUUYECKOTO

Bapsija.
B3anmoneiictBue  3apsimoB.  Todeunble  3apsabl.  3akoH — Kymowna.
OnexkTpuueckoe 1nose. Ero jedictBue Ha  3JEKTpPUYECKUE  3apsibl.

Hanpsok€HHOCTh 2nexTpuueckoro mnois. [IpoGubeiit 3apsia. JluHum Hamps-
PKEHHOCTH AJIEKTpUUECKOro noiisi. OMHOPOJHOE AIIEKTPUUECKOE TOJIE.
[ToTeHIIMATBHOCTD 3JEKTPOCTATUYECKOIO MoJisl. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. [loTeHnumanbHas 3HEpPrust 3apsiia B AIIEKTPOCTATUYECKOM
nosie. [loTenuman snekrpocratmyeckoro mojs. CBsi3b HampsHDKEHHOCTH
M0JIE U Pa3HOCTU MOTEHIIMAJIOB JJISl 3JEKTPOCTATHUECKOTo MoJisl (Kak of-
HOPOJJHOTO, TaK U HEOTHOPOJHOTO).

[TpyHIMIT CYTTEPIO3UIINH AIEKTPUUYECKUX MOJIEH.

[lone moueunoeo 3apsoa. l[lone pasnomepno 3apsxcennou cgepuol. llone pas-
HOMEPHO 3apsdiceHH020 no 0b6vémy wapa. llone pagnomepHo 3apsaxiceHHOU
Oeckoneunoul niockocmu. Kapmurnvl aunutl HanpsaicéHHocmu 3mux nosaeti u
OKEUNOMEHYUANbHBIX NOBEPXHOCMELL.

[[pOBOAHMKYM B AJIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PAaBHOBECHS 3apsJIOB.
JIMPIIeKTPUKN B JIEKTPOCTATUYECKOM moJje. JludnekTpuyeckas MpoHULae-
MOCTb BELIECTBA.

Konaencarop. DIEeKTPOEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJICHCATOPA.

[lapannenvHoe coeduneHue konoencamopos. Ilocnedosamenvroe coedute-
Hue KoHOeHcamopos. JHEPrus 3apsHKEHHOTO KOHAEHCaTopa.

/[udiceHue 3apsadjceHHol dacmuybl 8 OOHOPOOHOM DNIeKMPUYECKOM HOJe.
Texnuyeckue ycmpoicmea u mexHoIo2u4ecKue npoyeccvl: SIEKTPOCKOIL,

DJICKTPOMETP, IJICKTPOCTATUUCCKAA 3allluTa, 3a3CMJICHUC 3J'IeKTp0HpPI60p0B,
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KOHJICHCATOPBI, cenepamop Ban oe [ paaga.

/[emoncmpayuu

YCTpOCTBO M MPUHIMUIT JEUCTBUS AJIEKTPOMETpa. DIIEKTPUUECKOE MOoJie 3a-
PSOKCHHBIX MIAPUKOB. DIIEKTPHUYECKOE TI0JIC IBYX 3apPsKCHHBIX IJIACTHH.
Mooenv s1ekmpocmamuieckoeo eenepamopa (Bawn de [paaga).

[IpoBOAHWMKH B DIEKTPUYECKOM TOJE. OJIEKTPOCTATHUYECKAsl 3alluTa.
Yempoticmeo u deticmeue kondencamopa noCmosHHOU U NepeMeHHOU EM-
KoCmiL.

3aBHCUMOCTBH AJEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOMIAAW Irla-
CTHH, PACCTOSIHUS MEXKTY HUIMH U JUIJICKTPUYSCKOHN MPOHUIIAEMOCTH.
DHEPTrHs SJIEKTPUIECKOTO TOJIS 3aPSHKEHHOTO KOH/IEHCATOPA.

3apsoka u pazpsoka KoHOeHcamopa uepes3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomel, npakmuxym Oyenka
CU 83aUMOOCUCMBUSL 3APANCEHHBLX MEL.

Haobnooenue npespawjeHus dHepeun 3apsdiCeHHO20 KOHOeHCamopa 6 SHep-

CUr0  U3TYYeHUst ceemoouoda. H3yuenue npomekauus moka 6 yenu,
cooepoicaweii  KoHOencamop.  Pacnpedenenue  paznocmu  nomenyuanos
(Hanpsidcenuss) npu - NOCIe008AMENbHOM — COCOUHEHUU  KOHOEHCAmopos.

Hccnedosanue paspsaoa KoHOeHCamopa yepe3 pe3ucmop.

4.2 TTocTosTHHBIN eKTpUYecKuid TOK. ToKH B pa3HbIX cpenax (12 gacon)

4.2 TlocTOSTHHBIN 3JIEKTPUYECKUN TOK (24 yaca)

DJIEKTPUYECKUIT TOK. YCJOBHUSI CYIIECTBOBAHUS SJEKTPUYECKOro Toka. Hc-
TouyHMKHM ToKa. Cra Toka. IlocTosTHHBIN TOK.

Hanpsioxenue. 3akon Oma i ydacTka Lenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIbHOE CONTPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaJlieIbHOE, CMEIIaHHOE COSAMHEHUE MPOBOJIHU- KOB.
PaGota »snekTpuyeckoro Toka. 3akoH Jlxoymns—Jlenna. MomHOCTh 3Jek-
TPUYECKOTO TOKA.

O/IC u BHyTpeHHEe CONMPOTUBIIEHHE UCTOYHUKA TOKa. 3akoH Oma Jjsl MOJHOH
(3aMKHYTOM) 2nekTprueckoi renu. KopoTkoe 3aMbIKaHue.
3aBHCUMOCTD
TUBJICHUS] METAJUIOB OT TeMreparypbl. CBEpXIIPOBOIUMOCTb.

3J'ICKTp0HHa$I MpoOBOAUMOCTD TBéleBIX MCTAJlJIOB. COIIPO-

Cuia Toka. llocrossHHBI TOK. VYCHOBUS CYHIECTBOBAHMS IOCTOSIHHOTO
biekTpruieckoro Toka. Mcrounnku Toka. Hanpspkerne U n DJ1C E. 3akon Omal
TSl yJacTKa LIETIH.

(DJIEKTPUYECKOE CONPOTHUBJICHHE. 3aBUCHUMOCTb CONPOTHUBIICHUS OJHOPOI-
HOTO ITPOBOJIHMKA OT €r0 JUIMHBI U TUIOLAAN IONEPEYHOTO CEUEHUSI.

'Y nenbHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocrnenoBarenpHOe, NapalieIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHU-
KOB. Pacu€r pa3BeTBIEHHBIX 3JeKTpuuecKux uemneil. Ilpasuna Kupxeoga.
PaGoTa snexTpuueckoro Toka. 3akon Jxoyns—IleHna.

MOIITHOCTh JIEKTPUYECKOTO TOKa. Tennosas MowjHOCMb, 6bloenseMds Hd|

pesucmope.
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DNeKTpUUYECKUi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

OJ1C 1 BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ISl OTHOM
(3aMKHYTOM) 3JIEKTpUUECKOM 11eri. MOITHOCTh HCTOYHUKA TOKA.
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[lonynpoBonnuku. CoOCTBEHHass M NPUMECHAas IPOBOJUMOCTb IOJIYIIPO-

BoHUKOB. (CBolicTBa pP—N-miepexoja.

DNEeKTPUYECKUIl TOK B PAacTBOpPAaxX M PacIUIaBaX 3JIEKTPOJIUTOB. DIEKTPOJIH-

[TosynmpoBOTHUKOBBIE  MPUOOPBI.
TUYeCKasi AUCCOLUAIS. DIIEKTPOJIU3.

OnexkTpuyeckuii TOK B Ta3aXx. (CaMOCTOATENbHBIH M HECaMOCTOSATEIbHBIN
paspsg.

Mounus. [1nasma.

Texnuueckue ycmpoucmea U NPAKMU4eCKoe NpuMeHeHue. aMIepMeTp,
BOJIbTMETP, PEOCTaT, HMCTOYHHMKHM TOKa, 3JIEKTpOHArpeBaTelbHbIE MPUOOPHI,

PIIEKTPOOCBETUTEbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIIECHUS, BaKyyMHBIN

MOJl, TEPMHUCTOPbI W (POTOPE3UCTOPHI,  MOIYHNPOBOAHMKOBBIA MO,
rajibBaHuKa. /lemoncmpayuu
1. UM3mepeHue cuibl TOKA U HAIPSHKEHUS.
2. 3aBHCUMOCTH COIIPOTUBJICHUA NUIUHAPUYCCKUX IMPOBOAHHUKOB OT
JUIMHBI, TJIOMAAN MOTIEPEYHOT0 CEUYEHHUS U MaTepuana.
3. CwmenraHHoe COeMHEHHE MTPOBOIHUKOB.
4. Tlpsmoe uzmepenue DJIC. KopoTkoe 3aMbIKaHNE TaIbBAHUYECKOTO dJIe-
MEHTA ¥ OIIEHKa BHYTPEHHETO COMPOTUBIICHHUSL.
5. 3aBHUCHMOCTH CONPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.
6. IIpoBOAMMOCTH IEKTPOIUTOB.
7.  VckpoBoit pa3psi v MPOBOJUMOCTh BO3AYXA.
8.  OIHOCTOPOHHSS MPOBOAUMOCTH AUOA.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomout
1.M3yueHre CMEIaHnHOTO COCIMHEHUS PE3UCTOPOB.
2.13mepenne D/]C ncTouHnKa TOKa ¥ €r0 BHYTPEHHETO COTPOTHUBIICHUSL.
3.Habmonenre 3neKkTpon3a.

KopoTkoe 3aMbIKaHueE.

[Konoencamop 6 yenu nocmosiHHo20 moka.

Texnuueckue ycmpoticmea u mexHoI02u4ecKue npoyeccyl: aMIepMeETp,
BOJIBTMETP, PEOCTAT, CUETUUK JIEKTpUUECKOH sHepruu. Jemoncmpayuu
3MepeHne CUIIbl TOKa U HapsHKEHUSI.

Vccnedosanue 3a8UCUMOCMU CUTbL MOKA OM HANPAJICEHUS ONs pe3ucmopad,
IAMNbL HAKATUBAHUSL U CEEMOOU0Od.

3aBUCUMOCTb CONPOTUBIIEHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
101141 NIOTIEPEYHOT0 CEUEHUs U MaTepHraa.

Vccnedosanue 3a8UcumMocmu Cuibl MoKa Om CONPOMUGNEHUS NpU NOCMO-
SIHHOM HANPAJNCEHUU.

[Ipssmoe m3mepenne D/1C. KopoTkoe 3aMblKaHME TAIBBAHUYECKOTO AJIEMEHTA
M OlLIEHKa BHYTPEHHEro compoTHBieHUs. Cnocobvl coeduneHus ucmouyHuxkos
moxka, 3/{C bamapeil.

Hccnedosanue pazHocmu nOMeHYUANI08 MeHCOy NOAOCAMU UCHOYHUKA MOKA
Om CUNbL MOKA 8 Yenu.

Yuenuueckuit  3xcnepumenm, nabopamopuvie padomvi, nPAKMUKYM
Hccnedosanue cmeuanno2o coeoOure s pesucmopos.

H3mepenue y0enbHo20 COnpOMuLeHUs NPOBOOHUKOS.

Hccnedosanue 3a8UCUMOCMU  CUTIL  MOKA OM HANpAMICEeHU ol amnol

HaKATUBAHUSL.

Yeenuuenue npedena uzmepenus amnepmempa (6onvmmempa). izmepenue
OJIC u BHYTPEHHETO CONPOTHBICHUS HCTOUHHKA TOKa. Hccredosanue
zasucumocmu  3/[C  eanveéanuyeckoco dlemenma Om 8peMeHU Nnpu
KOPOMKOM 3AMbIKAHUU.

Vccnedosanue pasHocmu NOMEHYUAI08 MeHcOy NOACAMU UCMOYHUKA MOKA
oM Cubl MOKa 6 yenu.

Hccnedosanue 3a8ucumocmu no1e3HOU MOWHOCMU UCIOYHUKA MOKA OM CUJTbL
moxa.

Ha6J'IIOIlCHI/IG OJICKTPOJIMN3a

4.3 Toku B pa3HbIX cpenax (6 yacoB)
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(DJIEKTpUUYECKass IPOBOJUMOCTh Pa3JIMYHBIX BELIECTB. DJIEKTPOHHAS IPO-
BOJUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBJIEHHS] METAJIIIOB OT
remieparypbl. CBEpXIIPOBOAUMOCTb.

OnexkTpuueckuid TOK B BakyyMe. CBoICTBa 3JEKTPOHHBIX ITYYKOB.
[MomynpoBognuku. CoOCTBEHHass W TMPHUMECHAs IMPOBOJAUMOCTB IOJYIPO-
BomHUKOB. CBoiictBa pP—Nn-miepexona. I[lomynmpoBomHUKOBBIE TMPHOOPHI.
DIEKTPUUECKUN TOK B DJIEKTPOJUTAX. JEKTPOJIUTUYECKAs IUCCOIMALIUS.
DnekTpon3. 3akoHbl Dapajest s AIEKTPOIIU3a.

DIEKTpUYECKUi TOK B Ta3ax. CaMOCTOSTENbHBIH W HECAMOCTOSITEIbHBIN
pa3psa. PasnnuHbple THNBI CaMOCTOSTENBHOrO paspsana. Mousnus. [lmasma.
Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue: Tra3opa3psIHble
ITaMIIbl, SIEKTPOHHO-Ty4eBasi TpyOKa, IOJYIPOBOJHUKOBBIE IPUOOPHI: U0,
TpPaH3UCTOP, (OTOAMOJ, CBETOAMOJ; TajdbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA AJIFOMHUHUS, JJIEKTPOHHAS MUKPOCKOTIHSL.

/lemoncmpayuu

3aBUCHUMOCTh CONPOTHUBIICHUS METaUIOB OT TemmepaTypsl. [IpoBoaumocTthb
PIIEKTPOJIUTOB.

Baxonwvr anekmponuza Papades. Hckposoi paspsio u nposoouMocmsv 603-
oyxa.

CpasHenue npogoouUMocmu Memaiios u NOAYNPOBOOHUKOS.

OAHOCTOPOHHSS MPOBOJIUMOCTD THOJIA.

Yuenuueckuit Ixcnepumenm, nabopamopuvie padomsl, RpPAKMUKYM
HaOmronenue snextposmsa. Hzmepenue 3apioa O0OHOBANEHMHO2O UOHA.
Hccnedosanue 3a8UCUMOCIIU CONPOMUBTIEHUS MEPMOPEIUCMOpa Om mem-
nepamypboi.

CHamue 80.16M-aMNEPHOL XapaKmepucmuxku ouood.

OM3NYECKHNI TIPAKTUKYM (16 uacos)
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Cnocobul uzmepenus Guuiueckux eIuUyUH ¢ UCNONb308AHUEM AHANIO206bIX U
UUDPOBLIX UBMEPUMENLHBIX NPUOOPOE U KOMHBLIOMEPHLIX OAMYUKOBLIX CU-
cmem. Abcontomuvie U OMHOCUMENbHbIE NOSPEULHOCU — UBMEPEHUll
Duszuueckux eenuyun. Oyenka epanuy nocpeuHocmel.

[ Iposedenue KOCBEHHBIX U3MEPEHUl, UCCIe008aHUll 3asucumocmen Qusu-

YUeCKUX GelUYUH, NPOBEPKA NPEeONONCeHHbIX 2unomes (8v100p u3 pabom,

ONUCAHHBIX 8 MeMAMUYecKUx pazoenax «Yuenuueckuti dKCnepumenm, Jna-

Oopamophbvie pabomuvl, NPAKMUKYMN»).

Peseps (2 gaca)

Peseps (10 gacoB)

TemaTnyeckoe mIaHupoBaHue Kypca 10 kiace

ba3oBrbIit ypoBeHb (2 yaca)

VYriy0OneHHslit ypoBeHb (5 4acoB)

Kon-Bo [Tema: ®u3nka u MeTobl HAYYHOI 0 MO3HAHMSA 2/54
4acoB

KoJ-Bo
JacoB

1 du3nka — Hayka o mpupoje. Haydynsie MeTonabl Mmo-
BHaHUS OKpyXkatomiero mupa. Poib skcnepumenTta u
TEOpUM B MpOLECCe MO3HAHHUS MPUPOJBL. DKCIEpHU-
MeHT B ¢u3uke. MonenupoBanue (pu3nMUecKux siBiie-
HUI1 1 TPOLIECCOB.

JlemoncTparu 1. AHajoroBbie ¥ HUGPOBBIE H3ME-
[PUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

1 Hayunbie runoressl. u3ndeckue 3aKOHbI U TEOPUH.
[ paHUIBIl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[Ipunnun coorBercTBus. Pons u mecto ¢usuku B
(OpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHpa, B TPAKTUYECKON JEATEIbHOCTH JIIOJIEH.

Cnocobvl usmepenus @uauyeckux eenuuur (awnanozosvie u yugposvie uzmepu- (1
menvHble nPUOOPsI, KOMNbIOMeEPHLIE damuuxogvle cucmemvl). [loepewnocmu uz-
(MepeHull puzueckux erudut (A6COmOMHASL U OMHOCUMENbHAS).
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Mooenuposanue @uzuyecKux AGNEHUL U NPOYeccos8 (MamepuarbHas moukd, ao-
CONIOMHO MBEpOoe meno, UOealbHAasl HCUOKOCIb, UOCANIbHbIL 2A3, MOYeUHblll 3a-

ps10).

Vlabopamopnas paboma. Hsmepenue cunvbl moKa u HANPAXCeHUsl 8 yenu nocmo-
SIHHO20 MOKA NPU NOMOWU AHAO208bIX U YUDPOBBIX USMEPUMETbHBIX NPUOOPOS.

Tema: Mexanuka 18//354

Knnematuka 4/10u

Mexannueckoe ABMKeHHE. OTHOCHUTENBHOCTh MeXa-
Huueckoro nBiwkeHus. Cucrema orcuéra. TpaekTo-
pusi. Ilepememnienne, ckopocTb (CpenHss CKOpOCTb,
MIHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMbI KOOPIUHAT.

Cli0’)KeHME MEPEMENICHU U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE
nBukeHue. ['paduky 3aBUCHMOCTH KOOPJMHAT, CKO-
[POCTH, YCKOpEHUS, MyTH U TepeMelIeHUs MaTepH-
QIIbHON TOYKU OT BpeMeHH. CB0OOAHOE MaieHue.

Y ckopeHue cBOOOIHOTO MaJACHHUS.

/[euoicenue mena, OpOULEHHO20 NOO Y2lOM K 20PU3OHMY..

3asucumocms KOOpOUHam, CKOpOCMU U YCKOPEHUs MAmepudaibHOl MOuKu om
epemenu u ux epaghuxu

Pewenue 3a0au no meme «/leudxcenue mena, OpOUEeHHO20 NOO Y2IOM K 20pu-
30HMY. »

KpHBOJIHHCﬁHOG JABWOKCHUC. I[BI/I)KCHI/IG MaTepuajib-|.
HOI TOYKH MO OKPY’XKHOCTH C TIOCTOSTHHOM TI0 MOIYIIIO
CKOPOCTBIO. Yrinosas CKOpPOCTbD, JIMHEHas CKOPOCTD.
HepI/IOI[ n 4Y4acTtoTa 06paIJ_IeHI/I}I. ]_[eHTpOCTpeMI/ITeJ'H:-
HOC YCKOPCHHUC
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UlaGoparoprast pabora: M3yueHue HEpaBHOMEPHOTO
JIBOKCHUA C  LCJIbKO  OINPCACIICHUA MT'HOBEHHOM
CKOPOCTH.

. Llenmpocmpemumenvroe (HopmanvHoe), KacamenvbHoe (MaHeeHYuaibHoe) u noJ-
HOe YCKOpeHue MamepuaibHoL mo4Ku

|Pewenue 3a0au

Vlabopamopnas paboma: Hccrnedosanue 3a8ucumocmu nepuooa oopawyeHus KOHu-
YeCKo20 MAsMHUKA Om e20 NApamempos

/lunamuka 7/10u+

[Ipuniun otHOocuTenbHOCTH ['anmunes. [lepBblil 3aKOH
HeroTtona. IHEepuyaibHbIE CUCTEMBI OTCYETA.

Macca Tena. Cuna. [IpuHIHN cynepno3sunuy Cuil.
Bropoit 3akoH HproTOHA J171s1 MaTepralbHONW TOUKH.
Tpernii 3akoH HbIOTOHA J171s1 MaTEpHAIBHBIX TOYEK

Heunepyuanvusie cucmemvl omcuéma (onpeodenenue, npumepwl). Bec mena, osu-
DICyUe2ocs ¢ ycKopeHuem

Craruka (1 u3 4) Cnoowcenue cun, npuioAHceHHbIX K m8EPOOMY mery.

Craruka (2 u3 4) [lenmp mscecmu mena.

3akoH BceMHUpHOro Tarotenusi. Cuna Tsoxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

OKGUBANIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCbl. 3a8UCUMOCIb YCKOpe-
HUsL C60000H020 NAOEHUsL OM B8bICOMbL HAO NOBEPXHOCMbIO NIAHEMbL U OM 2e02Pa-
@uueckoll wiupomul. [eudicenue HebeCHblx men u ux cnymuuxos. 3axonvl Kennepa.

/[agnenue. I uopocmamuyeckoe oaenenue. Cuna Apxumeoa
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Pewenue 3a0au o meme «/[unamuxay 1

Tpenne. Bunapl TpeHus (OKOs, CKOJIBXKEHHUS, Kaye-

Hus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs

CKOJIbXKCHUSI M cuja TpeHus: nokosi. Koadduuument

rperus. Cuia COPOTUBIICHUS TIPY IBUKCHHUH TeJla B

PKUJIKOCTH WITH Ta3e.

[locTymaTensHOE W BpalaTeNbHOE JBIKEHHE abco-

UTFOTHO TBEPJIOTO TENA.

MOMEHT CHJIBI OTHOCHTENIFHO OcH BpameHus. [liedo

CUJIbI. Y CJIIOBUS pPaBHOBECHS TBEPAOTO TENA.
(Cratuka 3 w3 4)Ycmouuusoe, neycmotiuugoe, oespaznuunoe pasnosecue. |1
Vlabopamopnas paboma: H3mepenue kodppuyuenma mpenus no eruyune yeuo-
6020 KooghPuyuenma 3asucumocmu Fmp(N).
I Ipakmukym «H3mepenue pasunooeticmsyroujeli cuil npu osudceruu opycka no|l
HAKIOHHOU NIOCKOCTUY
I Ipakmukym «H3mepenue pasunooeticmsyrowjeli cui npu osudxceruu oOpycka no|l
HAKIOHHOU NIOCKOCTUY

JlaGopaTopnast pabora «lccnenoBanue ycinoBuii pas-|(Cratuka 4 u3 4) JlabopatopHas pabora «3ydeHune ycTOHIMBOCTH TBEPAOTO TEa,

HOBECHS TBEPJOTO TeJa, UMEIOLIEr0 OCh BPAILICHU».  [MMEIOIIETO IJIOAdb OMOPHL.)»

3aKOHbI cCOXpaHeHHusI B MexaHuke 6/10

IMITynbC MaTepHalbHONW TOYKH (TENa), CUCTEMBI Ma-

TepHalIbHBIX TOYEeK. VIMITylbC CUITBI 1 U3MEHEHUE UM-

Mynbca Tena. 3aKOH COXpaHEHUs UMITyJbca. PeakTus-

HOE JIBIYKEHUE
Momeum umnynoca mamepuanvHou mouxu. I[Ipedcmasnenue o coxpamenuu mo- |1
MeHma UMNYIbCA 8 YEHMPATbHBIX NOSAX.
[[enmp macc. Teopema o 08udxiceHuU YeHmpa Macc. 1
Pewenue 3a0au no meme «3aKOH COXPAHEHUS UMNYIbCA» 1
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PaGoTa cunbl. MOLIHOCTE CUJIBI.

Kunerndeckass sHepruss MarepuanbHOM TOYku. Teo-
pemMa 00 M3MEHEHNN KHHETUYECKON SHEPTHH.

Paboma cunvl Ha Manom u Ha KOHeuHoM nepemewenuu. 1 paguueckoe npeocmas- |1
ienue pabomol CUTBL.
[ Ipaxmukym «H3zmepenue umnyibca mena no mopmo3sHOMY NYmMu.» 1
[ [paxmukym «H3zmepenue umnyibca mena no mopmosHOMY Nymu.» 1

[loreHumaneHas sHeprus. [loTeHnumanbHas >HEpPrus

ypyro aepopMUpOBaHHON NpykuHbl. [loTeHIMamb-

Hasi SHeprusi Tena BONMM3M moBepxHOCTH 3emuid. [lo-

TEeHIMalIbHbIE U HENOTEeHIHUaNbHble CHIbl. CBS3b pa-

0OTHI HEMOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXaHH-

YECKOW DHEPIUU CUCTEMBI TEIl

3aKOH COXpAaHEHUS MEXaHWYECKOW SHEpruu. YIpyrue

1 Heynpyrue CToJKHOBeHus. JlabopatopHas pabota

«M3ydeHne aOCONIOTHO  HEYNpyroro yjaapa ¢

[TIOMOIIBIO JBYX OJJMHAKOBBIX HUTSHBIX MAITHUKOB)
lomenyuanvnas snepeusi mena 6 0OHOPOOHOM 2pasumayuonnom none. I[lomen- |1
yuanoHas dHepeus mena 6 cpasgumayuOHHOM noie 0OHOPOOHO20 Wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocms. Tpemwvs Kocmuueckas cKopocno.
Ypasnenue bepuynnu ons uoeanvnou dcuokocmu Kax cieocmeue 3aKona coxpane-1

HUSL MEXAHUYECKOLL IHEpCUU.

Vlabopamopnas paboma «Onpedenenue pabomvi Cuivl Mpenus npu OBUINCEHUU,
mena no HaKNOHHOU NIOCKOCHU. »

Tema: MoJiekyasipHas ¢gusnka U TepMoAMHAMUKA 24/49

OCHOBBI MOJIEKYIIIPHO-KUHETHUECKOH Teopun 9/15+3 (mpakTukyMm)
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OCHOBHBIE TIOJIO)KEHUSI MOJICKYJISIPHO-KHUHETUYECKOH
TEOPUU U UX OINbITHOE OO0OCHOBaHUE. bpoyHOBCKOE
nerokenne. Juddysus. Xapakrep IBUKEHHS W B3au-
MOJIEMCTBUS 4acTHIl BelecTsa. Moaenu CTpoeHus ra-
30B, JKHJIKOCTEH U TBEPIBIX TET U OOBSICHEHUE CBOWCTB
BEIIECTBA HA OCHOBE ATUX MOJEIIEH.

Macca u pasmepsl MoJieKys. KosmuecTBo BemecTsa.
[locTossnHas Aoraapo. TemoBoe paBHOBecue. Tem-
rneparypa u e€ usmepenue. lllkana remneparyp Llens-
CHUA

|Pewenue 3a0au

\Pewenue 3a0au

Vlabopamopnasi paboma: Hccredosanue npoyecca yCmMaumosieHus menio8o2o,
pasHosecusi npu menioooMeHe Mercoy copsauell U X0A00HOU 60001

Mogens uaeabHOTO raza. OCHOBHOE YpPaBHEHHE MO-
NEeKyISIPHO-KMHETHISCKON TEOPUHU UACATHHOTO rasa.

AOCOJTFOTHAsI TeMIIEpaTypa Kak Mepa cpeaHel KuHe-
TUYECKOM HHEPruM TEIUIOBOIO JABMXKEHUS YaCTHI]
raza. [llkana Temneparyp KenbBuHa.

Mooenv uoeanvroco eaza 6 MKT: uacmuysl eaza 08UdNCYMC XAOMUUECKU U He|
63AUMOOCUCMBYIOM OpYe C OPY2OM

Csa3b abconomuoli memnepamypvl mepmMoOUHAMUYECKOL CUCTNeMbl CO CpeoHel]
KUHemuyecKoll sHepaueli NOCMynameibH020 Mmeni08020 08UINCEHUsS eé Yacmuy

Pewenue zadau no meme «OcrosHoe ypaeHerue MOJZ@Ky/ZﬂpHO-KMHGmuH@CKOZZ
meopuuy

['azoBble 3akOHBI. YpaBHeHHMe MenneneeBa—Kia-
neiipona. 3akoH /lansToHa

I/I30HpOHCCCBI B MICAJIbHOM Tra3€ C INIOCTOSAHHBIM KO-
VMIMYCCTBOM BCIICCTBA
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[Ipaxmuxym «HM3yueHue uzomepmuueckozo npoyecca (PeKoOMeHOO8AHO UCNONb30-
sanue yugposoi rabopamopuu). »

[Ipaxmuxym «HM3yueHue uzomepmuueckozo npoyecca (PeKoOMeHOO8AHO UCNONb30-
sanue yugposoii 1abopamopuu). »

Peuenue 3a0au no meme «I azosvle 3aKoHbL»

['paduueckoe TMpencTaBICHHE H3OMPOLECCOB: H30-
TepMa, U30xXopa, u3obapa.

UlaGoparopnas paborta: OmnpeneneHrne Macchl Bo3ayxa
B KJIaCCHOM KOMHATe Ha OCHOBE M3MepeHui 00bnEma
KOMHAaTHI, JABJICHUSA U TEMIIEPATYPHI BO3AyXa B HEM.

JlaGopaTopnast pabota «M3ydeHne n300apHOTo mpoIeccay

Pewenue 3a0au no meme «HM3onpoyeccol 8 uoeanbHoOM 2aze ¢ NOCMOSIHHbIM KO-
yecmeom eewecmea. I paghuueckoe npedcmaenenue usonpoyeccos: uzomepma,
usoxopa, uzobapa»

Pewenue 3a0au no meme «HM3onpoyeccol 8 uoeanbHom 2aze ¢ NOCMOSHHbIM KOJIU-
yecmeom eewecmea. I paghuueckoe npedcmaenenue usonpoyeccos: uzomepma,
usoxopa, uzobapay

Obodwarowuti ypox no meme « OCHO8b1 MONEKYIAPHO-KUHEMUYECKOU Meopuu»

OcHoBbI TepMoauHamuku 10/20

TepMmoanHamMuueckasi cuctemMa. BHYTpeHHsISI SHeprus
TEPMOJIMHAMUYECKOH CHUCTEMBbI U CIOCOOBI €€ H3Me-
HeHus. KonnyecTBo TEmoTsl U paboTa.

BHy’TpCHHHH QHCPIrusa OAHOATOMHOI'O HACAJIBHOI'O ra3a.

3adanue enewnux ycnoguti o TJ] cucmemvl. Buewnue u eHympenwHue napa-
mempol. [lapamempol T/] cucmemsl Kak cpeOHue 3HA4EHUs. 8eNUYUH, ONUCHIBAIO-
WUX e€ COCMOosIHUe Ha4 MUKPOCKONUYECKOM YPOGHE.

Hy]l€60€ HA44alio mepModuHamuKu. CaMOHPOMSGOﬂbHa}Z perakcayus T,ZZ cucmemosl
K mMeniloeomy pad6HOBECUID.
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Mooenv udeanvrnoco 2aza 6 mepmoOuHamuKe — CUCMeMa YPAasHeHUll: YPasHeHue
Menoeneesa—Knanetipona u evipadicenue 051 8HYMpeHHel 3Hepauu. Ycaioeus
NpUMEHUMOCIU dMOU MOOENU. HU3KAS KOHYEHMPAyus 4acmuy, 6blCOKue memne-

pamypui

BI/I[[I)I TCHJIOHCpCIIa‘II/II TGHJIOHpOBOI{HOCTI), KOHBCK-
LIMs1, U3JIy9CHUE. Y eNIbHas TEIUIOEMKOCTh BEIIECTBA.
KosimdecTBO TEMIOTHI PH TEIIONIEPEIaye.

TCPMOJUHAMHUKN

[lonsatue o0 ammabatHoMm mporecce. [lepBriii 3akoH|.

Keazucmamuueckue u HecmamuyecKue npoyeccsi.
OnemenmapHas paboma 6 mepmoouHamuxe. Bviuucnenue pabomer no epaghuxy
npoyecca na PV-ouazpamme

Yoenvnas u monapuas mennoémxocmu sewjecmea. Ypasnenue Maiiepa

Yoenvuas mennoma ceopanus monausa. Pacuém ronuvecmea meniomvl npu
menyionepeoaye

[IpyMeHeHHEe TMEepBOro 3aKoHa TEPMOJUHAMHUKU K

n3ompoueccam. ['paduueckas wuHTepHperanus pa-
0OTHI raza.
Btopoit 3akoH TepmomuHaMuku. HeoOpaTumMocTh

[IpOLIECCOB B MPUPO/IE.

Pewenue 3a0ay no meme «prweHeHue nepeoco 3aKoHa mepMO()uHamuKu K U30-
npoyeccamy

Konuuecmeo menniomol u paboma Kax mepwvl uzmeneHus eHympentnel snepeuu 1/]|
cucmembl

Bmopotui 3aKkoH mepmMOOUHAMUKU OJisl HEPABHOBECHBIX NPOUECCO8. HEBO3MONCHO
nepedams menyiomy om Oojee X0100H020 meid K Oojiee Hazpemomy 6e3 KoMneH-
cayuu (Knayzuyc).

TeruoBble MaluHbL. [IpUHIUIIBI JEHCTBUS TEIIOBBIX
MaruH. [IpeoOpa3oBaHust SHEPTrUU B TEIUIOBBIX Ma-
muHax. KIIJ[ rermoBoit Mmamunel. [ukn Kapao u ero
KII/I.
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DKOJIOTUYECCKUE poOIeMbI TETUIO3HEPTETUKH.
UlabGoparoprast pabota «/3mepeHue yaenbHON Terio-
EMKOCTI»

Jlaboparopnas padora: McciienoBanue mnporecca OCThIBaHUSI BEIIECTBA.

I Ipakmuxym «. Hccrnedosanue aouabamuo2o npoyeccay

I Ipakmuxym « Hccredosanue aouabamnozo npoyeccay

Obo6warowuii ypox no meme « OCHO8bl MEPMOOUHAMUKUY

ArperaTHble COCTOSIHUS BemecTBa. @a3oBble nepexoanbl 5/14

[TapooOpazoBaHue U KoHAeHcanus. Mcnapenue u ku-
eHue. AOCOIOTHAsT U OTHOCHUTENbHAsl BIIAXKHOCTD
BO3ayxa. HaceleHHbI nap

YaenpHas TemioTa MmapooOpa3oBaHUs. 3aBUCHUMOCTH
TeMIlepaTypbl KUTIEHUS OT AaBJICHUS.

Hacviwennvie u nenacviuyyennvie napvl. Kauecmeennas 3asucumocmos niomuocmu
U 0asleHUsl HACLIWEHHO20 NApa om memMnepamypul, ux He3asucumMocnv om 00%b-
éMa Hacvlulenno2o napa. 3asucumocms memMnepamypbl KUneHus om O0aeieHus 8
brcuoxocmu.

Pewernue 3a0ay no meme «A6conomuas u OmHOCUMENbHAS S/IANCHOCHIbY

VlabopamopHas paboma «H3yueHue ceolicme HaACLIUEHHBIX NAPO8B.»

TBEpnoe Teno. Kpucrannuueckue u amopdHbIe Tena.
AHM30TPOIIMSI CBOMCTB KpuCTaLIOB. JKujkue Kpu-
cTayuibl. COBpEMEHHBIE MaTePHAIIBI.

[[naBneHre M KpuUcTaIW3alusa. YAenbHas TEeIUIOoTa)
rmiaBineHus. CyOnumanusi. YpaBHEHHE TEIUIOBOTO
OajlaHca.

/lechopmayuu meépooco mena. Pacmsdcenue u cocamue. Cosue. Mooynv FOuea.

[ Ipeden ynpyeux oeghopmayuii.
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Tennogoe pacuupenue dxcuoxocmetl u meepovix mei, 00vbEMHOE U TUHEUHOe PAac-
wiupenue.

AneapMOHU3M Menno6vlx KOAeOAHUL Yacmuy eewecmea KaxK NpuyuHa menioeo2o
pacuupenus men (Ha KA4eCMEeHHOM YPOBHE).

UlaGoparopass pabota «M3mMepeHHne OTHOCHTEIBHOU
BJIA’KHOCTHU BO3yXa.»

JlaGopaTtopas pabota «3mepenne moayns KOuray

O6006mamuil ypok 1Mo TeMe «ArperaTHble COCTOSI-
HUS BEIECTBA»

[ I[peobpazosanue suepeuu 6 ¢hazosvix nepexooax. Ypasnenue mennogoco 6a-
namca.

[ losepxnocmuoe namsoicenue. Koagpguyuenm nosepxnocmnozo namsxcenus. Ka-
NULIAPHbLE S6IeHUs.

/[asnenue noo UCKpUBIEHHOU No8epXHOCMbIo dcuokocmu. Popmyna Jlannaca.

Tema: JiekTpoaunamuka 22/54

duaekTpocratuka 10/ dnexkTpuyeckoe moJje 24

DJIEKTpU3aIUs Tell. DJIEKTpUYECKHil 3apsia. [Ba Buaa
PIEKTPUYECKUX 3apsaaoB. [IpoBOTHUKY, TUATIECKTPUKA U
[TOJTYITPOBOJTHUKH. 3aKOH COXPAHEHHS JIEKTPUUYECKOTO
Bapsga. BzaumopeiictBue 3apsagoB. 3akoH Kynona.
ToYeUHBIN JIEKTPUUYECKUI 3apsil.

DnexTpuyeckoe rmoJie. Hampspk€HHOCTH dIeKTpHye-
ckoro moJis. [IpuHIUI Cynepno3uIy IEKTPUIECKUX
rosieid. JInHuy HanpsHKEHHOCTHU SIEKTPUUECKOTO TOJIS.

[lone moueynoeo 3apsaoa. Ilone pasHomepno sapsxcenHoll cgepol. Ilone pagHo-
MEPHO 3apsdCEeHH020 N0 00BEMY Wapa

[lone pasHomMepHO 3apsaceHHOU 6eCKOHEeUHO NIOCKOCMU

Pewenue 3a0au
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PaboTta cun snekrpocratuyeckoro mouist. IloreHmmarn.
Pa3sHOCTH NOTEHLIMATIOB

[IpOBOAHUKH W JHUDIEKTPUKHU B DIEKTPOCTATUYECKOM
rosie. JAuaneKTpuyecKkas IpOHUIAeMOCTb.

I lomenyuanoHocms 21ekmpocmamuieckoco noas. Ilomenyuanvuas snepeus 3a-|1
pA0a 6 INeKMpOCMaAmu4eckom noie.
KapmuHbl TuHULL HANPAXCEHHOCMU IMUX NOJell U IKEUNOMEHYUATbHbIX N08epXHO-|L
cmell.
Oonopoonoe snekmpuueckoe noe. Céa3b HANPAHCEHHOCMU N0 U pazHOCmuU no-{1
meHyuanos Osl 2NeKmpoCmamuiecKko2o nojs (KaKk 0OHOPOOHO20, MAK U HeOOHO-
POOH020).

Di1eKTpoEMKOCTh. KoHieHcaTop.

DIIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OJHEPTHs

3apsHKEHHOTO KOHJEHCAaTopa
[ lapannenvHoe coeounenue KOHOeHCamopos 1
[ locnedosamenvroe coedunenue KOHOEHCaAmopos 1

Vlabopamophas paboma: Pacnpedenenue pasnocmu nomenyuanos (HanpsaiceHus)
npu nociedo8amenbHOM COCOUHEHUU KOHOEHCAMOpOs.

-

JlaGoparopHas paborta «M3mepeHue 31eKTpPOEMKOCTH
KOHJICHCATOPA.»

060061maIui ypoK Mo TeMe « IJIEKTPOCTATHKA

0O06001mamul ypoK Mo TeMe « IJIEKTPUUECKOE TOIE»

/]6udicerue 3apsajiceHHOU Yyacmuybl 8 0OHOPOOHOM JJIeKIMPUYECKOM HOJle. 1
Jlabopamopnas paboma « Habnooenue npespawjenus s3Hepeuu 3apaiceHno2o Kom-|1
OeHcamopa 6 dHepeur0 U3NYYEeHUs C8emoouooa. »

Pewenue 3a0au 1
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TexHrYecKue yCTpONCTBA U MPAKTUYECKOE IIPUMEHE-
HUE: DJIEKTPOCKOI, DJIEKTPOMETP, DJICKTPOCTaTHYe-
CKas 3aIlliTa, 3a3eMJICHHE 3JIEKTPOIIPUOOPOB,

TexHn4ecKre yCTpOMCTBA M IPAKTUYECKOE IIPUMEHE-
HUE: KOHACHCATOp, KONMPOBAIBHBIN aIIapar, CTpyi-
HBII [IPUHTED

TexHuueckrue yCTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: KOHAEHCATOpP, KOMUPO-
BaJIbHBIN anmapar, CTpyHHBIN PUHTED, eenepamop Ban de I'paaga.

Peutenue 3a0au no meme ((3JZ€Kmpull€CKO€ noJjie»

Peutenue 3a0au no meme ((3JZ€Kmpull€CKO€ noJjie»

Obo6warowuil ypok no meme « dneKmpuyeckoe noiey

[locTosiHHbIN JIekTpUYeckuii TOK. Toku B pasubix cpexax 12/30

ODJIEKTPUYECKUA TOK. Y CIIOBHS CYHIECTBOBAHMS IJIECK-
TPUYECKOro TOKa. McTouHMKH TOKa.

Cuina toka. [locrossHnblii TOK. Hanpsbkenue.

Hanpsiocenue U u 3/]C E

HpaKmukyM «Hccnedosanue zasucumocmu Ccuivl mMoKa Om HANpAHCEeHUA ons
VIAMNbl HAKATTUBAHUA. )

HpaKmukyM «Hccneodosanue zasucumocmu Ccuivl mMoKa Om HANpAHCEeHUs ons
VIAMNbl HAKATUBAHUA. )

3akoH OMa Juid ydacTKa [enu.
DJIEKTPUYECKOE COIMPOTUBIICHHUE.
TUBJICHUE BEILIECTBA.

YensHOE COMpo-

HOCJ’IC,Z[OB&TCJ'ILHOC, napajijieJIbHOC COCAUHCHHC IIPO-|
BOJHHUKOB. CwMemranHoe COCAUHCHHUE ITPOBOJHUKOB

KOHO@HCQmOp 6 uenu noCmMoAHRHO20 mokKa
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Pewienue 3a0ay no meme «3axorn Oma 011 y4acmka yenuy

Pewienue 3a0ay no meme «3axon Oma 01 y4acmka yenuy

PaGotra aiekTpUyecKoro TOKa. 3akoH JKoyis—
Ulenna. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

OJIC u BHYTpEHHEE CONPOTHBJICHUE HCTOUYHMKA
Toka. 3akoH OMa /1715 OJTHOM (3aMKHYTOM) 3JIeK-
Tpuyeckoi nenu. KopoTkoe 3aMbIKaHuE.

Pacuém pazeemenénnvix snekmpudeckux yeneti. Ilpasuna Kupxeoga

Pacuém pazeemenénnvix snekmpudeckux yeneti. Ilpasuna Kupxeoga

Pacuém pazeemenénnvix snekmpuueckux yeneti. Ilpasuna Kupxeoga

JJIEKTPOHHAs MPOBOJUMOCTb TBEPIBIX METAJUIOB.
3aBUCUMOCTh COIPOTUBIICHUS METaNIOB OT TEM-
epatypbl. CBEpXITPOBOIUMOCTb.

DJIEKTPUYECKUIT TOK B Bakyyme. CBoiicTBa 3JeK-
TPOHHBIX MTyYKOB.

labopamopHas paboma «Yeenuuenue npedena usmepenusi avnepmempa (801vm-
mempa) »

|Pewenue 3adau

|Pewenue 3adau

[TomynpoBoanuku. CoOCTBEHHast U NMpPUMECHas IMPO-
BOJUMOCTb TOJIYNpOBOAHMKOB. CBolicTBa pP—N-Tie-

pexoaa. [TomynpoBoAHUKOBEIE TPUOOPHI.
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DJIEKTPUUECKU TOK B pacTBOpax M paciuiaBax dJIeK-
TPOJUTOB. DIEKTPOJIUTHIECKAS TUCCOIIUAIIHSL.
DIIEKTPOIIH3.

3axonvr @apades 015 21eKkmpoausa.

Vlabopamopnasa paboma: Hccrnedosanue 3asucumocmu I/]C eanveanHuueckoeo
bemenma om epemeHu npu KOpoOmKOM 3aMbIKAHUU

|Pewenue 3a0au

DNeKTpuYecKuii TOK B ra3zax. CaMOCTOSITENIbHBIA U
HECaMOCTOSATENbHBIN pa3psia. Mosaus. [1nazma.

JlaGopaTopnast pabota: M3mepenune OJIC m BHYT- [J/labopatopHasi pabota: McciemoBaHwe pasHOCTH TOTEHIIHATIOB MEXIY IOJIO-
[PEHHETO COMMPOTUBJICHUA NCTOYHHUKA TOKA. CaMH UCTOYHHUKA TOKA OT CHUJIbI TOKA B LICIIN.
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\Pa3znuuHsle munbl CamoCmosamenbHo2c

! [paxmuxym « CHsamue 8016m-amnepH

I [paxmuxym « CHsamue 80.16m-amnepH

1 [ToBTOpEeHME TeMbl «MexaHuKay
1 [ToBTOpEeHUE TeMbI «MexaHuKay [ Ipakmukym «H3mepenue pasHooOelic
HAKIOHHOU NIOCKOCMU. »
[ Ipakmukym «H3mepenue kosgguyue
[ Ipakmukym «H3mepenue koagguyue
1 [loBTOpeHHE TeMbl «ATrperaTHble COCTOSHUS Bellle-
CTBa»

[loBTOpEHNE TEMBI «ATpEraTHbIE COCTOSIHMS BeLIe-

CTBa»
U3mepenue kosghguyuenma nosepxi
IFOMHOU BILAACHOCMU 8030YXA U OYEHK
U3mepenue kosghuyuenma nosepxi
IFOMHOUL BILAACHOCMU 8030YXA U OYEHK
Obobwarowuti ypox

68 Peseps 2/10

11 kaace

ba3oBblii ypoBeHb (2 yaca)

Yriy0JieHHbIH YPOBEHb

PA3/IEJT 4. DJIEKTPOAMHAMMUKA (11 u)

PA3JIEJI 4. DJIEKTPO/L

Tema 4. Maznummnoe none. Inekmpomaznumuan unoykyus (11 u) Tema 4. Maznummnoe nov

[TocTrostHHBIE MarHUThl. B3anMoieificTBHE NOCTOSIHHBIX MAarHUTOB. MaruutHoeB3anmoieificTBue mocTos
nosie. Bektop MarHuTHON WHAYKUWU. [IpUHIMI Cyneprio3ulid MarHUTHBIX|[IOJIE. BeKTop MarHUTHC
rnosiel. JInHuy MarHuTHOM MHAYKUKK. KapTrHa TUHUI MarHUTHON MHAYKIUY |HoJiei. JIMHUM MarHUTHO
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[10JIS ITIOCTOSIHHBIX MarHuTOB.
MarHuTHOE€ IM0Ji€ MPOBOJHHMKA C TOKOM. KapTuHa JMHUNA WHIYKUWH

MarHUTHOTO

[oJIsI JUIMHHOTO MNPSMOT0 IPOBOJHUKA W 3aMKHYTOIO  KOJIBLIEBOTO
[IPOBOJHMKA, KaTymKd ¢ TokoM. OmnbiT Opcrena. BzaumopeiictBue
[IPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HaIllpaBIICHUE.

Cuna Jlopenna, e€ Moayib U HarpaBieHue. [[BrkeHne 3apsyKeHHON YaCTHUIIbI
B OJTHOPOJHOM MarHMTHOM TioJie. PaboTa cuiibt
JlopeHna.  SIBieHme  yIeKTpOMarHuTHOM MHAyKuuu. IIoTok  BekTOpa
MarHuTHOM MHAYKIUU. DJIC UHIYKIIMU. 3aKOH AJIEKTPOMAarHUTHON WHIYKIIMU
®dapanes. Buxpeoe snexkrpuueckoe mnoisie. IJC WHAYKIMH B MPOBOJHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM rone. [IpaBuio
Jlenna.
NunyktuBHOCTD. SBNeHue camonnaykuun. IJ1C caMOUHIYKIIHH.
DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.

Texuuueckue ycmpoticmea U npaKkmuyeckoe npumeHenue: TOCTOSHHBIE
MAarHUThI, DJIEKTPOMArHUTHI, AJIEKTPOJIBUTATEIh, YCKOPUTEIN dJIE€MEHTAPHBIX
JaCTHIl, MHAYKIIMOHHAS TI€Yb.

Jemoncmpayuu
OnbIT OpcTena.
OTKIIOHEHHUE ANEKTPOHHOTO ITyYKa MAarHUTHBIM TIOJIEM.
JIMHUY WHIYKITUA MarHUTHOTO TIOJIS.
B3anmopeiictBre AByX MPOBOJIHUKOB C TOKOM.
Cuna Amrepa.
HevictBue cuiibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.
SIBneHne AIEKTPOMAarHUTHON MHIYKIIHH.
[IpaBuno Jlenna.
3aBucumocth J/IC MHAYKIMU OT CKOPOCTH U3MEHEHHUS MAarHUTHOIO
MOTOKA.
10. SIBIeHHEe CaMOWHTYKITUH.

Yuenuueckuii 3xcnepumenm, nadvopamopmsie padomot

1. V3y4yeHre MarHUTHOTO MOJISI KATYIIKU C TOKOM.

W N OV e WN

2. MccnepoBanue AEMCTBUS MOCTOSIHHOIO MarHuTa Ha paMKy € TOKOM.
3. UccnenoBaHue sBICHUS SHCKTpOMaFHHTHOﬁ WHAYKIIUH.

(IpsAMOTO MPOBOJHUKA,
AmMIiepa, €€ HalpaBJICHUE
J[BU>KEHME 3apsKEHHOM ¢

JlopeHua. MarauTtHoe
ouamazHemuKku

Texnuueckue ycmpoiic
MOCTOSTHHBIX MarHm
AIIEKTPOIBUTaTENb SKOO!
Jemoncmpayuu

1. Kaptuna nuHH

MOJIKOBOOOPa3HO
Kaprtuna nuHuvp
MIPOBOJIHUKA U 32
BianmoeiicTBHe
Cuna Awmmepa.
JleficTBHE CHUIIBI .

HaOironenue 1Bi

No ko

[Ipunnun  nen
MarHuTORJIEKTPU
Yuenuueckuit sxcnepu
1. UccnenoBanue m
Uccnenosanue ci
Uccnenosanue n
N3mepenue cumb
N3ydenue 3aBuci
Onpenenenve M

Ammepa.

©o gk wn

Tema 5. dnexmpomaznu)
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SIBIIEHME DIIEKTPOMArHUT
DJIC unayknuu. 3akoH
PIIEKTpUYECKOE 1oJie. Tor
[IOCTYATEIbHO B OJJTHOPO
NunyktuBHoCTh. Katyn
SIBeHME caMOMHIYKIUN
KaTYILKU C TOKOM. DJIEKT

Texuuueckue ycmpoic
[e4b, COJICHOU, 3alllUTa
11oJie 3eMJIu.

lemoncmpayuu
1. HaOmronenue sBiel
2. HccnenoBanue 3ar
MarduTHOTO MOTOK
IIpaBumo Jlenna.
ITagenne margura |
SIBiIeHNE CaMOWHTY

©o 0 A~ W

Uccnenosanne 3
A3MEHEHHS CUIIBI T

Yuenuueckuit 3xcnepum
1. Uccnenosauue 1B
2. OnpeneneHue UH]
3. Uccnenosanue 1B
4, Coopka MOJEIH 3

PA3/IEJI 5. KOJIEBAHUA 1 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHV

Tema 1. Mexanuueckue Koaedanusn u INeKMpPOMAZHUMHbLE KOleOanus

(9w

Tema 1. Mexanuueckue
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KonebarensHas cucrema. CBOOOIHBIE MEXAHUYECKUE KOJIEOAHMS.

["apmonuueckue konebanus. Ilepwox, wactota, amrumtyga U ¢asa
KOJICOAHHI.
[Ipy>KUHHBIN MasiITHUK. Maremarnueckuit MAasITHHUK. YpaBHeHue

rapMOHUYeCKUX KoseOaHuil. IlpeBpaiieHue sHeprum Mpu TapMOHUYECKUX
KOJICOAHMSIX.
Konebarenbublit koHTYp. CBOOOJHBIE SIIEKTPOMArHMUTHBIE KOJIeOaHUS B
WJ€abHOM KOJIeOaTenbHOM KOHTYpe. AHAJOTUsl MEXJIYy MEXaHHYECKHUMH U
DIIEKTPOMArHUTHBIMHU KosieOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs
PHEPrUM B HJACATLHOM KojiebarenbHOM KOHType. [lpeacraBinenune o
3aTyXarolux KojJebaHusax. BeIHy)KIeHHbIE MEXaHUYeCKue KoueOaHusl.
Pe3oHaHc. BeIHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHUsl.
[lepemennbiii  Tok. CuHYycOMAaIbHBIM NEPEMEHHBI TOK. MOIIHOCTH
[EPEMEHHOTO TOKa. AMIUIUTYAHOE U JEUCTBYIOIIEEe 3HAUYEHUE CHIIBI TOKa U
HanpspkeHus. Tpancopmatop. IIpomsBoncrtBo, mepepaya u mnotpelieHHe
DIIEKTPUYECKOW DBHEPrUU. OKOJIOTUYECKHUE PHUCKHM TpU  MPOU3BOJCTBE
piiekTposHeprun. KynbTypa ncrnonb3oBaHusl 3J1€KTPOIHEPTUU B TOBCETHEBHOI]
YKU3HU

Texunuueckue ycmpoucmea u npaxmuyeckoe npumeHeHue. SIEKTPUYECKUY]
3BOHOK, T€HEpaTOp NMePEMEHHOI0 TOKA, TMHUM 3JIeKTpoIepeay.

Jemoncmpayuu
1. UccnenmoBanne mapaMeTpoB KojeOaTeabHON CHUCTEMBI (IIPYXKHWHHBIN]
WM MaTeMaTU4YEeCKHIl MasiTHUK).

2. HabGmonenue 3aTyxarwmmux KojaeOanmii.

3. UccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

4. Habmonenue pe3oHaHca.

5. CBOOOHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcumyiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HaIPSOKEHUS  OTf
BPEMEHH ) JUIsI JIEKTPOMArHUTHBIX KOJICOaHMA.

7. Pe3oHaHCc mpu mocieqoBaTeIbHOM COCIUHEHUW PE3UCTOPa, KaTYyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

8. Mojenb TUHUMN AJIEKTPOIIepEIayuH.

Yuenuueckuii 3xcnepumenm, nadvopamopnsvie padomot
1. UccnenoBanue 3aBHCHUMOCTH TEpUOJa MallblXx KojeOaHUM Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacCChI Ipy3a.
2. HMccnenoBaHue epeMeHHOTO TOKA B LIEMH U3 TOCTIeI0BATEIBHO

KonebartenpHas cucrema.
["apmoHMueckue KoJieda
DHEPreTUYecKoe OImucal
Bvi6o0  OuHamuueckoeo
DHEepeemu4ecko20 u KuHe.
Amnaumyoa u aza xone
BENUUUHBL C AMNAUNYOAM
W YacToTa KoJieOaHUY
MaTEMaTHYeCKOTO  Mas
MPYKUHHOTO MasiTHUKA.

[IoHATHE O 3aTyXarouIu>
PesonancHas kpuBas. I
ABTOKOJICOAHUS

Texnuuecxkue ycmpouct
Kayelld, My3bIKaJIbHBIE U}

Hemoncmpayuu
1.
2.

3amuck Kojedare
HaOmronenne He
HUTH OT aMILUTAT}
Uccnenosanue
CBOOOIHBIX KOJIE
Uccnenosanue 1
dbopmMupoBaHUs
MasTHHUKA.
3aKOH COXpaHEHI
6. Uccienosanue B!
7. HabGmonenue pe-
Yuenuueckuii sxcnepu
N3zmepenne nep

5.

1.
MIPY)KUHHOTO MasITHUK
W3ydeHune 3aKOHOB /1B
W3ydeHue ABMKEHHUS ¢
[IpeobpazoBanue 3HEP
HccnenoBanue yObIBar

o ks L

COCIUHEHHBIX KOHACHCATOpAa, KaTyIIKU U PE3UCTOpPA.

6. HccnegoBaHue Br

Tema 2. dnekmpomaznu
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KonebarenbHbI  KOHTY]
UJEAILHOM KOJIeOaTeIbH
3aps0a KoHOeHcamopa ¢
3aKOH COXPAaHEHHUS Ol
3aryxaromue AJIEKT
AIIEKTPOMAarHUTHBIE KOJIE
[lepemenHbII TOK. Mo
NIEHCTBYIOLIECE 3HAYECHUE
3aBUCHMOCTH TIEPEMEHHO
Cunycouodanvhuwviii nepem
UHOYKMUBHOCMU 8 YNl C
Pesonarc nanpsowceHu.
WneanpHplil  TpaHchopy
DIIEKTPUYECKOMN SHEPIUU.
OKOJIOTUYECKHE PUCK]
MCII0JIb30BAHUS AJIEKTPO?
Texnuyeckue ycmpouc
3BOHOK, T€HEpaTop Mepev
Hemoncmpayuu
1. CB0OOIHBIE ITEKTPO
2. 3aBUCHUMOCTH YaCTO1
A EMKOCTH KOHTYpa
OcumiuorpamMmMsl 3
['eneparop HezaTy>
Moenb 3IeKTPOM:
Brinyx1eHHBIE CHI

N o Ok

Pe3ucrop, Karymik:
TOKa.
8. Pesonanc mpu
KaTYIIKU UHTYKTHE
9. VcrpoiicTBo U ipu
10. Mozeis JIMHUHA 3I1€
Yuenuueckuii 3xcnepu

1. Uzyuenue Tpancdc
2. Hccaenosanue mef

KOHJICHCATOP, KaTy
3. HaOmronenwue smek
4. VccnenoBanue pad

Tema 3. Mexanuueckue u 31eKmpomazHummsie 60anwl (5 u)

Tema 3. Mexanuueckue
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MexaHnuecKie BOJIHBI, YCIOBHUS pacmpoctpanenusi. Ilepumon. CkopocTh
pacrpocTpaHeHus U JJIMHA BOJIHBL. [lonepednbie U MpoJ0IbHBIE BOJIHBL.
WuTepdepeniys u qudpakius MeXaHn4ecKuX BoJH. 3ByK. CKOpOCTb 3ByKa.
['pomkocTh 3ByKa. Bricora Tona. TemOp 3Byka. DIE€KTPOMArHUTHBIC BOJIHBL

YcinoBus H3JTYYCHUA DJICKTPOMArHUTHBIX BOJIH. Bianmuas OopuCHTalHA

BekTOpOB E, B, V B anexTpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTPKEHUE, IPEIIOMIICHHE, TTOJISpU3aNus, TUPPAKIHS, HHTEPPEPEHITHUSI.
Ckopocts ayiekTpoMarHuTHBIX BOdH. Illkama »7aeKTpOMarHUTHBIX BOJIH.
[IpuMeHECHHE DJICKTPOMArHUTHBIX BOJIH B TEXHHKE H ObiTy. [IpuHIUTIBI
PaIMOCBS3HU U TeleBUAeHUs. Panonokamus. DIeKTpOMarHuTHOE 3arpsi3HEHNE
OKpYKarollenl Cpeibl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: MYy3bIKaIbHbIE
WHCTPYMEHTHI, YATPa3ByKOBasl JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
pagoTPUEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neus.

emoncmpayuu

OO6pazoBaHue U pacIpOCTpaHEHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJTH.

2. Kounebumomeecs Teno Kak UCTOYHUK 3BYKa.

3. HalGmonenne oTpakeHUs U MPETOMIICHUST MEXaHUIECKUX BOJTH.

4. Habmonenue natepdepeHIny u Judpakiini MEXaHUIECKUX BOJTH.

5. 3BYKOBOM pPE30HAHC.

6. HabmiogeHue cBsi3u rPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMILTUTYAON U
4acTOTOM KoJeOaHuH.

7. WccnenoBanue CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KCHHE,

MpesioMIIeHUE, MOJspU3alus, JUppakiuus, tHTepPepeHIus.

MexaHHYeCKHE BOJIHBI,
[POJOJIbHBIE BOJIHBL. llej
CBolicTBa MEXaHUYECKHUX
U Tu(paKIus.

3Byk. CkopocThb 3ByKa. [
[[IymoBOE€ 3arpsi3HEHKE O
DJIEKTPOMArHUTHBIE BOJIE
B3anMHast opueHTanus Be
CBolicTBa 3JIEKTpOMarHu
uHTepdepeHus u nudpa
PIIEKTPOMAarHUTHBIX BOJ
TeJIEBUIICHHA. Paanonoka
cpelibl

Texnuuecxkue ycmpoucn
panap,
CBUYrmeus, ynpTpa3ByKOB:

WHCTPYMEHTBHI,

Hemoncmpayuu

Ob6pazoBaHue H |
Koneomromeecs -
3aBUCUMOCTH JITI
HaGmronenue oty
HaOmronenue ny
AKYCTUYECKHH P
CBolicTBa yibTp:
HaOironenue cBs

© N o Uk~ wWwN R

YacTOTOH KoJi1e0a

Uccnenosanue
MpEIOMIIEHHUE, TIC

10. O6HapyxeHHe ¥

Yuenuueckuii 3xcnepu

1. Usyyenue napam

2. N3yyenne pac
MIPOCTPAHCTBE.

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxka (25 u)

57



['eomerpuueckass onrtuka. [IpsMoiiMHENHOE pacHpOCTpAaHEHHE CBETa B
OHOPOIHOM cpene. Toueunslid HICTOYHHK cBeTa. JIyd cBera.

OTtpaxxenue cBera. 3aKOHBI OTpakeHusi cera. llocTpoenne n300pakeHUil B
[IJI0OCKOM 3€pKaJie.

[Ipenomiienne cBeta. 3aKOHBI TPEIIOMIICHUS CBEeTA. AOCOTIOTHBIN TTOKA3aTEelh
npenomiieHusd. 1losHoe BHyTpeHHee oTpakeHue. [IpenenbHslii yroy nojJHoro
BHYTPEHHETO OTPAXKEHHUS.

Jlucniepcusi ceera. Crnoxsblid coctaB Oenmoro cBera. llper. CoOuparomme u
[pacceuBaroIIe JTUH3BI.

Tonkast nmun3a. @oKyCcHOE paccTOSTHUE U ONTHYECKask CUJIa TOHKOM JIMH3BI.
[TocTpoenune n3oOpakeHU B COOMPAIOIINX M PACCEUBAIOIIUX JINH3AX.
@opMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennus ceta. KorepeHTHbIE HCTOYHUKU.
VYcinoBust HaONMIOAEHNUS MakCUMyMOB M MHUHHUMYMOB B HHTEpP(EpEHLUHOHHON
KapTHUHE OT JABYX CHH(}a3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Judpakuus ceera. udpakiimonHas pemérka.

YcinoBue HaOMIOAEHMS TJIAaBHBIX MaKCUMYMOB IIPH TaJ€HUH
MOHOXPOMAaTHYECKOr0 CBeTa Ha IU(QPAKIUOHHYIO PELIETKY.

[lonspuzanusa ceera

Texuuueckue ycmpoucmea u NpaKkmuiecKkoe HpuMeHeHue: OYKH, JIyIa,
¢doToanmapar, IpOEKIMOHHBIN amnmnapaT, MUKPOCKOT, TEJIECKOT, BOJOKOHHAas
ONTHKA, TUPPAKIIMOHHAS PEHIETKA, TOISPOUI.

Jemoncmpayuu
1. IlpssMosiMHEITHOE pacnpoCTpaHEHHE,
cBera. OnTuyeckue mpuoopsI.
2. IlomHoe BHyTpeHHee oTpaskeHue. Moaenb CBETOBO/A.
3. HUccnenoBanue CBOMCTB N300paKEHU B JIMH3AX.

OTpaXEHHE W TPEIOMIICHUE]

[IpsamonrHENHOE PaCIIPOC
To4YeuyHbI1 HICTOYHUK CBE
[TocTpoenne un3z00paxer
[Ipenomnenue ceera. 3a
npenomiieHuss. Omuocur
yacmomel  ceema U
MOHOXPOMAMUYECKO20 Ce
Xo0 nyueti 6 npusme. In
[lotHOE BHYTpEHHEE OT
otpaxenust. Codbuparouju
paccTosiHUE U ONTHYECKA:
3asucumocms POKycHOEZ
ceomempuu U OmHOCUME;
®opmysia TOHKOHN JTUH3BI.
Xo0 nyua, npowedwezo
onmuueckou ocu. Ilocmp
coouparowux u pacceusas
Onmuyeckue npudopul.
cucmema.

[Ipenens TPUMEHUMOCTH
BomHoBas ontuka. MHTe]
HAOJIOICHUST MaKCUMYMC
NMBYX KOTE€PEHTHBIX UCTOY
CXEM.

Judpakums cera. Judy
MaKCUMYMOB TIPH Ta/ICHN

pELIETKY.
[lonspuzanus ceera

Texnuyeckue ycmpouicme
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Mozenu MUKPOCKOTIa, TEIECKOTIA.
Habmonenue naTepdepeHum cBera.
Hab6monenue nudpakiuu ceera.
Habmonenue nucniepcun cBera.
[TonydeHue criekTpa ¢ MOMOIIBIO IPU3MBI.

© 0N v op

10. HaGmroienue nosisipu3aiuy cBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui
1. V3mepenue nokasaTesis IpeJoMIIEHUS CTEKIIa.
2. UccnenoBanue cBOMCTB M300paxKeHU B JIMH3AX.
3. HaOnronenue nucrnepcuu cBeTa.

. Iosyuenue criekrpa ¢ MOMOIIbIO TU(PPAKIUOHHON PELIETKY.

nepuckon, (oroarnrmapar,
OIITHUKH, BOJJIOKOHHAas OIIT
Hemoncmpayuu

1.

Hownn

© 0N O

3aKOHBI OTPAYKEHUS
Uccnenosanue mnpe
Ha6mronenue nosx
Uccnenoanue xo
IUIACTUHY U IIPU3M
Uccnenosanue cBo
Moaenn MUKpPOCKO
HaGmronenue unTe;
HaGmronenue et
. Habmonenue nudy

10 Nzydenne nudpakr
11. HaGmronenue nudp
12. HaOmronenue quco

13. HabGmoneHue moJst

14. TTpumeneHue noJis

Yuenuueckuit s3xcnepu.

1. Vsmepenue noxa
2. Uccnenosanue 3
MIpUMEPE KUK
N3mepenue Goxy
[Tony4yenue n300
[Tony4yenue n300
Koncrpyupoant
HaOironenue nu
N3ydenne mour:
JUDIIEKTPUKA.

O No gk w

9. U3yuyeHue uHTEp
10. Haoironen
11. Haoironen
12. N3mepenu
13. [TomyueHu

TIOMOTIIH T

PA3JIEJ 6. OCHOBBI CHELIMAJIbHOM
OTHOCUTEJIbHOCTH (4 u)

TEOPUN

PA3J/IEJI 6. OCHOBBI

(5 )

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoswvt CTO (.
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['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOU MEXaHUKH. [TocTynaTel
CIIELIMAILHOM T€OPUU OTHOCHUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIIbHOCTH DUHINTEHHA

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpAIlCHHE
JUTUHBI.

DHEprusi ¥ UMITYJIbC PESITUBUCTCKOMN YaCTHUIIBI.

CBsi3b MacChl C PHEPrUeH U UMITYJIBCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrusi
MOKOS

['paHuIBl TPUMEHUMOCTI
TEOPUU OTHOCUTEJILHOCTY
[IpocTpaHCTBEHHO-BpEME
PUYUHHOCTU. OTHOCHTE
COKpallleHUE JJIUHBI.
OHEPrusi U UMIYJIbC Pels
CBsi3p Macchl € 3HEprue
[OKOS

Texnuueckue ycmpouc
[IPUEMHUKH, YCKOPUTEIN
Yuenuueckuit sxcnepu
Ompenenenve UMIY)

¢doTorpadusm Tpekos

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBA

Tema 1. Inemenmot kéanmosoit onmuxu (6 u)

Tema 1. Kopnyckyaapno

®otonsl. Popmyna [lnanka cBs3u sHEPruM (HOTOHA C €r0 YAaCTOTOU. DHEprus
1 UMIyJbC POTOHA

OtkpeiTie u uccnegaoanue dorodrpdexra. Onwiter A. I'. CroneToBa. 3akoHB]
doTtorddexra. VYpaBHenue OiHmTeiiHa a8 ¢dororddekra. «KpacHas
rpaauma» (ororddekra. JlaBmenue cBera. OmbiTel I1. H. JleGenena.
XUMHUYECKOE IEUCTBUE CBETA.

Texuuueckue ycmpoucmea u npakmuyeckoe npumeHenue: (HOTOIIEMEHT,
(dboTomaTunk, coHeHas 6arapesi, CBETOAHOI.
emoncmpayuu
1. ®otordheKT Ha yCTaHOBKE C ITMHKOBOM TIACTHHOM.
. UccnenoBanue 3akoHOB BHemIHeTo Gotodrddexra.
. CBeTOIHOI.

2
3
4. Conneunas Oarapes.

PaBHOBECHOE TEIIIOBOE 1
3akoH cMmemnienna Buna. 1
@OTOHBI. DHEPTHUSI U UMI
dotorpdext. OnpiTer A
DiHIITeHA 17151 HGOTOdD(
JlaBneHnue cBera (B 4acTr
1 a0COJIFOTHO OTPaKAFOIII
BosHOBBIE CBOIICTBA Yac
pazMepbl obmactu
KopnyckyIspHOBOJIHOBO!
KpUCTaJIIax.
Crneunduka wu3MepeHui
['eitzenOepra

Texnuueckue ycmpotic
doToseMeHT, (oTomate
CBETOUO.
Hemoncmpayuu

1. ®ororpdexT Ha
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HccnenoBanue 3:
. UccnegoBanue
OCBEIIIEHHOCTH.
4. Ceroauon.
5. Conneynas 6ataj
Yuenuueckuit sxcnepu.
1. Uccnenosanue ¢
2. N3mepenne moc
HCCIICI0BA
3. UccnenoBanue
HaHpﬂ)KCHI/IH.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuxka amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o-4yacTHII.
[manerapnas mosens aroma. [loctynater bopa.
M3nyueHue W morJiomieHre GOTOHOB MpH MEpPexo/ie aToMa C OJHOIO YPOBHS
OHEpruM Ha napyroil. Buael cnekTpoB. CHEeKTp ypOBHEW HHEPruM aToMal
BOJIOPO/JIA.
BosHoBBIE cBoiicTBa yacTuil. Bomubl ne bpoina. KopmnyckyasipHO-BOJIHOBOI
Tyanu3m.
CHnoHTaHHOE U BBIHYXJCHHOE U3Ty4eHUE
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: CIEKTPaJbHbIH
aHanu3 (CIEeKTPOCKOT), Jla3zep, KBAHTOBBIA KOMITHIOTED.
emoncmpayuu
1. Monuens onbita Pesepdopraa.
2. OnpeneneHue JUIMHBI BOJHBI Jla3epa.
3. HaOmiogenue nuHeHYaThIX CIEKTPOB U3ITydEHUS.
4. Jlazep.
Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomot
1. HaGnrogeHue JIMHEHYaToOTO CIEKTpa.

ONBITEI 10 HUCCIEI0BaH

Pesepdopra.

[Toctynatsl bopa. M3y

OJTHOTO YPOBHS YHEPTHUH ]

Bunbl ciektpoB. CriekTp
CHOHTaHHOE U BBIHYX/]I

Texnuyeckue ycmpoiic
aHaM3 (CIIEKTPOCKOT), JI
Hemoncmpayuu

1. Mogens onbita P
2. HaOmronenue mm
3. YCTpOMCTBO U JIg
4. OnpeneneHue I
Yuenuueckuit s3xcnepu
1. HaOmronenue nu

2. Uccnenosanue
BOJIOPO/IA 1

Tema 3. @uzuxka amomno2o a0pa u Inemenmapuvlx yacmuy (5 4 )

Tema 3. Duzuxa amomr

DKCIIEpUMEHTHI, JI0Ka3bIBAIOIINE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH. OmbiTel  Pesepdopma mo  ompeaeneHH0  cOcTaBa

[PAANOAKTUBHOI'O U3JTYUCHUS. CaoiicTBa anb(ba-, 66Ta', raMMa-us3IydcHHus .

HykiionHass Mozenb sy
qUCIIO sipa. M30Tomel.
PannoakTUBHOCT. AJb(}:
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BnusiHue paauoakTUBHOCTU Ha KMBbIE OpraHu3Mbl. OTKpbITHE IPOTOHA U
HerTpoHna. Hyknonnas mozaens siapa I'elizenOepra—MBanenko. 3apsiy siipa.
MaccoBoe uuncno sapa. W3otonbl.  Anbda-pacnian.  ONEKTPOHHBIA H
MO3UTPOHHBIA Oera-pacnan. ['amma-m3nmydenue. 3akoH PagHOAKTUBHOTO
pacmana. DHEprusi CBsI3W HYKJIOHOB B siipe. SnepHbie cuutbl. JledekT Macchl
sapa. SnepHslie peakunu. JleneHue u CUHTE3 aep. S aepHblil peakTop.
TepmosinepHslii cunTes3. [IpobiemMbl 1 IEPCIEKTUBDI SAEPHON SHEPTETUKH.
DKOJIOTUYECKHE AaCIEKThl SJEPHON HHEPreTUKH. DJIEMEHTapHbIE YaCTHULIBL.
OTkpbiTHE O3UTPOHA. MeToabl HAOMIOAEHHSI U PErUCTPALlUU AJIEMEHTapHbIX
qactull. @DyHIamMeHTanbHbIE B3aUMOJCHCTBUA. EnuHCTBO  (hmsmyeckoit
KapTUHBI MUpa
Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue: N103UMeTp, Kamepa
BunbscoHa, siiepHbIil peakTop, aToMHasi 6oM0a.
Jemoncmpayuu
1. CyéTunk HOHU3UPYIOIINX YACTHUILI.
Yuenuueckuit sxcnepumenm, nabopamopnwie pabomoi
1. UccnenoBanue TpeKoB yacTuil (1o TOTOBBIM (poTorpadusim).

["amma-n3iyuenue. 3akor
B nipupoje. CBoiicTBa HO!
Ha JKUBBIE OPraHU3MBI. E
CBSI3M HYKJIOHOB B sIp
peakuuu. Jlemenue
YIIPABJSIEMOTO TEPMOSIJIE
SAIepHOM dHEpreTuku. M
yactull. yH1aMeHTaIbH

u

[IpeacraBnenne o Cran;
®usuka 3a npeneramu
pHeprus. EnuncTBo dusu
Texnuueckue ycmpoticm
BwibcoHa, saepHBIA p
MarHUTHO-PE30HAHCHAS T
Yuenuueckuit sxcnepu
1. UccnenoBanne TpEeKOB
2. UccnenoBanue paanoa
3. M3yueHue norioneHun

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUNU U ACTPO®U3UKU (7 u)

PA3JIEJI 8. OJIEMEHTE

Tema 1. dnemenmut acmpogpuzuxu (7 u )

Tema 1. Dnemenmut acn

DTtanbl pa3BUTHS acTpOHOMUHU. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE
actpoHoMuu. Bup 3Bé3mHoro Heba. Co3Besnus, spKue 3BE3/bI, MIAHETHI, UX
puauMoe nBikenne. ConHeunasa cucreMa. ComHile. CoiHeyHass aKTHBHOCTD.
Hctounuk sHeprun CostHIA U 3BE31. 3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH.
J/lnarpaMma «CHEKTpaJibHbIM KJIACC — CBETHUMOCTBY». 3BE3/bI TJIABHOM
[MOCJICIOBATCIBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBL» I 3BE3J
rJIaBHOM MOcCenoBaTebHOCTH. BHyTpeHHee cTtpoeHue 3BE31. CoBpeMEHHbIE
MPEJICTABICHUS O MPOUCXOXKICHUU M 3BoJtonuu CoJiHIla W 3BE37. DTalmbl
JKU3HU 3BE3]L.

Muneunslii [lyre — Hama ['anaktuka. Ilonoxxenne m aBuwxenue CoJiHLIA B
["anaktrke. Tunbl ramaktuk. Paguoranaktuku u kBazapbel. UEpHbIe ABIPHI B
spax ranaktuk. Beenennas. Pacuupenue Beenennoit. 3akon Xa66ua.
Paszberanne ramaktuk. Teopus bonibiioro B3peiBa. PenukroBoe m3mydeHue.
MacmrtabHas cTpykTypa Beenennoil. Meraranakruka. Hepeménunsie

JTanbl pa3BUTUSA ACTPOH
acTpoHoMuu. [IpumeHnn
KOCMHYECKUX 00BEKTOB.
MeToapl  aCTPOHOMHYEC
TEJIECKOIIbI, PaTUOTEIIeCK
Bun 3BE3mHoro Heoa.
NBIDKEHHE.

ConHeyHas cucTeMa.
Comnnne. CosHEeUHAs! aKTI
WX OCHOBHBIC XapaKTe
CBETHMOCTB». 3BE3MBI II
CBETHMOCTBY» 71 3BE3]I |
3BE31. COBpEMEHHBIC TIf
)51
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poOIEeMBI aCTPOHOMUH.

1. HaGnroneuus
KOMITBIOTEPHBIX

Yuenuueckue naonrooenusn
HEBOOPYKEHHBIM

IIPUIIOKEHU I

[J1a30M

OIIpEIEIICHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3[IHS
CeBepHOTo NoIyIIapus U IPKUE 3BE3IBL.

2. Habmonenus B teneckon JlyHsl, mnaner, Mueunoro ITyru.

JUIA

HCIIOJIB30BaHHUECM
TIOJIOKCHHU

3BE31. DTallbl KU3HU 3BE-

Muneunsiii Ilyre — Har
["anmakTuke. THIBI ranax
Spax rajJakTuk. BeeneHE

Pas6eranue ramaktuk. T¢
MacmtabHast  CTpyKTyp
Hepewménnple mpo6iien
Hab00eHUA:

1. Habmronenwns
HCII0JIb30BAHHEM
MOJIOKEHUS HeO
co3pe3aust Cesep

2. HaGmronenuss B
CKOIIJICHUH.

OUBNYECKHUM TTPAKT

Cnocobwt uzmepenus ¢
yugdposvlx  uzMepumen:
cucmem.  Abconrommbie
@uszuueckux 6eIUdUH.

Oyenka epanuy nozpeuir
IIposedenue KoceHHbIX
8eNUUUH, NPOBEPKA Npec
MeMAMuYeckux pazoe
pabomul, NPAKMUKYMY»).

OBOBIIAIOHIEE ITOBTOPEHME (4 1)

OBOBIIAIOLIEE ITOB

Ponp ¢u3ukum u acTpoHOMHMM B SKOHOMMYECKOM,
COLIMANIHOM M JTHYECKOM c(epax NeATeIbHOCTH YENOBEKAa; POJb M MeCTo«MouneKynspHas pu3uKa
(Gu3MKH W acTPOHOMMU B COBPEMEHHOM HaydHOM KapTUHE MHPA; PONbl«KoneGaHHS M BOJHBD»,
¢busnueckoil Teopuu B (OPMHUPOBAHMU IIPEIACTABICHUN O QU3HYECKOH|(KpaproBas DusHKaY, «3
KapTHHE MHpPa, MECTO (U3MYECKOW KapTUHBI MUpa B OOIEM DALY poyy busukE W ac
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHUI O IpUpOIe

TEXHOJIOTHYECKO,|O000IIeHHE U CUCTEMATY

COIIMAIBHOM M 3THUYECK
GU3MKN U aCTPOHOMUU
ONHUCATEIbHOM, CUCTEMA’

byHKIHH (HU3HUecKon -
MpeJCcTaBiIeHuid o0 Gu3n
MHpa B 00ILIEM psIy CC
pHUpoJIe

Peseps (3 u)

Peseps (10 )
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TemaTnueckoe NJaHNPOBaHME Kypca
11 kiaace

ba3zoevtit yposens (2 uaca)

Yenyonen

Koi-Bo JuiekTpoAnHaMuKa(npoaokenue) 11/27 MarantHoe |

JacoB

1 B3anmoaeicTBUE NMOCTOSIHHBIX MAarHWTOB M IPOBOJHUKOB C TOKOM. MarHutHOE
rose. Bexktop MarauTHOW MHAYKIMH. [IpMHIMI Cyneprno3uuuym MarHUTHBIX MTOJIEH.

JIMHMM MarHUTHOW WHIYKLIMH.

1 MaruutHoe TOJ€ MPOBOJHUKA C TOKOM (IIPSIMOTO IPOBOJHMKA, KATYIIKU U
KpyroBoro BuTKa). OmbIT Opcrena. KapTuHa nMHUA MarHUTHOM MHAYKIUU TOJIS
[MOCTOSIHHBIX MarHUTOB.

1 Onpeoene.

MacHUMHC

1 Onpeoene.

NpOBOOHUI

1 Maenummu

ouamacHe.

1 Cuna Amrepa, €€ HanpaBJI€HUE U MOJTYJIb.

1 Cuna Jlopenua, e€ HampaBieHUEe W MOAYyJb. JIBr>KeHUe
3apsUKEHHOM YacTULbl B OJHOPOJHOM  MAarHWTHOM TIOJIE.

PaboTa cunbl JlopeHna.
1 IIposeoen
UCCne00sc
BENUYUHA
2unomes3sul
pamky c n
1 ObwvscHe.
YCMPOUC:

1 Ipumepr

1 TexHuyeckue  ycTpoiicTBAa M TEXHOJOTMYECKHE  IPOLIECCHl:  IPUMEHEHHE
[TOCTOSIHHBIX MarHUTOB, JIEKTPOMAarHUTOB,T€CTEP-MYJIbBTUMETD, IEKTPOIBUraTEINb
SIK00H, YCKOPHUTENH JIEMEHTAPHBIX YaCTHII.

1 JIaGopatopHas pabota Nel «Habmronenne 1efCTBHUsI MArHUTHOTO TIOJISI HA TOK»

64



Ilpumepwi

Pewienue
3a0aunoU
3aK0H06 U

Pewienue
SHaHUL No

DJIeKTPOMAarHUTHasi HHAYKIus 5/13

SIBneHue AMEeKTPOMAarHUTHOM MHAYKIMHU. 1I0TOK BEekTOpa MarHWUTHONW WHIYKIUU.

OJC unaykuuu.

3aKOoH AJIEKTpOMAarHUTHOW HHIyKIuu Papajes.
hiekTpuaeckoe noie. Toku dyko.

Buxpesoe

/[C unoy

6 00HOPOO

[ Ipumepol
21eKmpom

Pewienue
300aHHOU
3aK0H06 U

[IpaBuno Jlenna. MuayktuBHOCTh. Karymika HWHIYKTUBHOCTH B

L CITN ITIOCTOSAHHOT'O TOKA.

SBnenne camouHaykuuu. 3JC caMOUHIYKIIHH.

[Peutenue

3HaHUL No

Ancopumn
Hanpagier
DKCnepuM

Coopka m

3Hepr1/m MAarauTHOTO MOJIA KaTyHIKHU C TOKOM.
3J'IeKTpOMal"HI/ITHOG II0JIC

JIaGopatopHas paboTa Ne2
«M3yuenue siBIICHUS 3JEKTPOMArHUTHONW MHTyKIIMI
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Obvsacnen
ycmpoticn
UHOYKYUOT
men npu 0

Oboowan
«nexkmp

3auem nc

Konebanus u Bosinbl (60 1) Mexanuveckue Kojedal

Komebarensuas cucrema. CBOOOIHBIE KOJICOAHUS.

I'apmonnueckue KoJeOaHusl. KunemaTtnueckoe u

JUHAMHWYCCKOC OIIMCaHuC. 9HepFeTI/I‘IeCKOG OIIMCaHHEC

(3aKOH COXpaHEHHUSI MEXaHUYECKOW SHEPTUN).

Bwvisoo o1
U3 UX He]
Buviryorcoe
Bruanue
Aemoxore
Pewenue
3a0aHHOl
3aKOHO8 U
Ammutyna u ¢aza kosebaHuil. CBs3b aMIUIMTYIbl KOJIEOAHUH HCXOIHON
BEJIMYUHBI C aMIUIUTYAAMHU KOJleOaHU e€ CKOPOCTH M YCKOPEHHSI.
Ileppuon wm wuactota konebanuid. Ilepros ManbiXx CBOOOJHBIX —KOJI€OAHUM
MaTeMaTH4eckoro MasTHuka. Ilepuon cBOOOJHBIX KOJeOaHWH MPYKUHHOTO
MasiTHUKA.
Pewenue
3HAHULL N
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ObwvscHer
YCmpouct
MY3bIKAE

Jlabopam
c600600H0

DJIeKTPOMArHUTHbIE Kojlebanus 7/15

Konebarenbusiit kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UI€AIbHOM
KoJIeOaTeIbHOM KOHTYDE.

®opmyna ToMcoHa.

Csaszb  aJ

CUJIbl MOK

Pewenue
300aHHOU
3aKOHO8

Konebanu

Pewenue
BHAHULL N

3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarlue 3IeKTPOMarHUTHbIE KoJjieOaHus. BbhIHYKIE€HHbIE 3JIEKTPOMArHUTHbBIE
koJiebanus1. [lepeMeHHBIN TOK.

CpasHent

ObwscHer
YCmpOoucr
nepement

Onpeoence
Konebame

MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUINTYJHOE€ W JEMCTBYIOLIEE 3HAYEHHUE CHIIBI
TOKa U HANpsHKEHUs NpU pasindHoOl (opMme 3aBUCUMOCTH MEPEMEHHOTO0 TOKa OT
BpeMeHU. CUHYCOMIaIbHBIN IEPEMEHHBIH TOK.
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Wneanbubiit  Tpancpopmarop. IlpowsBoncTBo, mepegaya W HOTpeOiieHHE
JJNIEKTpUYEecKOr  sHepruu. KynbTypa HCHOJIB30BaHUS — JJIEKTPOSHEPIMU B
IIOBCETHEBHON KU3HU. TEeXHUYECKHE YCTPOMCTBA U TEXHOJIOIMYECKUE ITPOLIECCHI:
JEKTPUYECKUI 3BOHOK, FE€HEPATOp MIEPEMEHHOTO TOKA, JIMHUM JIEKTpoIepe1ayd

Pesucmop
CUHYCOUOC
Pesonanc
Jlemoncmy
conpomue
Pewenue
SHAHUU NO

MexaHu4ecKkue U 3JIeKTPOMArHUTHbIE BOJTHBI 5/10

Mexanudeckue BOJIHBI, YCJIOBUA WX pacrupoctpaHeHus. [lomepeunsie u

MPOI0JIBHBIE BOJIHBEL. [lepro, CKOpOCTh pachpOCTpaHEHHS W JTMHA BOJIHEI.

CBoiiCTBa MEXaHUYECKUX BOJIH: OTPaXEHHUE, MPEIOMIICHNEe, UHTep(DEepEHITU 1

T paKius.

3Byk. CkopocTs 3ByKa. [ pomMKkocTh 3Byka. Beicota ToHa. TemOp 3Byka. [llymoBoe

3arpsi3HEHUE OKPYXKAIOLIEN CPeIbl.
H3yyenue
npocmpan
Pewenue :
ObvscHen
YCmMpOoUucH:
MY3bIKATb.,
menesu3oj
ouacnocm

ONEKTPOMAarHUTHHIE BOJIHBL. YCJIOBUS H3JIyYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
CBoJicTBa DIIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MTPEIOMIICHUE, MOJISpU3aLIMS,
uHTepdepeHss W Jupakius. B3aWMHas OpHUEHTAalMs BEKTOPOB B
NIEKTPOMArHUTHOM BOJIHE.
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[lkaya >MeKTpOMarHUTHHIX BOJIH. [IpuMeHeHre 37eKTpOMarHuTHBIX BOJH B
TEXHUKE W ObITYy. TeXHWYECKUE yCTPOMCTBA M MPAKTUYCCKOE MPUMEHEHUE:
MY3bIKaJIbHbIE MHCTPYMEHTBI, pajap, paauonpUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBY-meub, ynbTpa3ByKoBasi AMATHOCTUKA B TEXHUKE U MEIUIIMHE
[IpuHIHNEI pagrocBs3u U TeneBuAcHU. Pagnookanus.
Pewenue
3HaHUuti n
BOJIHbLY
Pewenue
3HaHUU N
BOJIHbLY
Yempouicr
paouonpu
Onrtuka 10/25
[IpssMonMHENHOE pacnpoCTpaHEHHWE CBeTa B OJHOpOAHOW cpene. JIyd cBera.
To4euyHbIi1 ICTOYHUK CBETA.
OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTta. [locTpoeHne n3obpaxeHuit B
IIJIOCKOM 3€pKaJe.
Habniooe
usMepeHL
BENUYUH |
npu  usyt
paszoena
pacceusa
Ilocmpoe
NJIOCKUM
Cghepuue

HpeHOMHeHI/Ie cBeTa. 3aKOHBI IMpCJIOMJICHUS CBCTA. AOCONIOTHBIH MOKa3aTelb
IpCIIOMIICHUS.

Hucniepcus cBeta. CnoxHbIi coctaB 6enoro cera. L[Ber.
Ilonnoe BHyTpeHHee oTpakeHHe. IIpenenpHBIM yros MOJHOTO BHYTPEHHETO
OTpaXKCHHUS.

Jlabopam
npenomIe
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Ommnocun

uacmoms
MOHOXPO.
onmuuec
Xo0 nyue
Cobuparomue 1 paccenBaronue JMH3bL ToHKas mrH3a. DOKYCHOE paccTosIHUE U
ONTHYECKasi CUjla TOHKOM JIMH3HI.
@opMyIia TOHKOW JIMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH301
Jlabopanm
cunvl u @
3asucumc
JIUH3bL ON
npenomer
Xo0 nyua,
271A6HOU O
U ompe3sKc
ux cucmen
Onrtuueckue mnpubopel. Paspemraromas crmocoOHOCTh. [7a3 kak omTUYecKas
cucrema.
[Ipenensl TPUMEHMMOCTH T€OMETPUUECKON ONTHKH.
TexHnueckne ycTpoucTBa M TEXHOJOTMUYECKHX MPOLECCHl: OUKH, JIyla, NEPUCKOIL,
¢doToamnmapar, MHKpPOCKOIN, IMPOCKIMOHHBIN ammapaTr, HPOCBETIICHHE ONTHKH,
BOJIOKOHHAS ONTUKA, JU(PPAKIIMOHHAS PEIIETKA .
Ilpoceemi
Tocmpoer
3epKaiom,
Pewenue
SHAHUU NO
BonnoBas ontuka. Mutepdepenunst cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBUSA
HaOOIEeHNS] MAKCHMYMOB U MUHUMYMOB B HHTEeP(PEPEHIITMOHHON KapTHHE OT ABYX
KOT€PEHTHBIX HICTOYHHUKOB. [IpuMephI Ki1accuuecKuX HHTEPPEPEHITUOHHBIX CXEM.
Hudpakuus cBera. JudpakunoHHas pemérka. YcinoBHe HAOMIOACHUS TIaBHBIX
MaKCUMYMOB TMpH MaJeHUH MOHOXPOMATHUYECKOTO CBeTa Ha IUGPAKIIHOHHYIO
pewérky. [lonsspuzanms ceera
Jlabopamc
BOJIHbLY
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Obvacuen
SAGNEHUN.
BHYMPEHH

Pewenue
3a0aHHOU

30KOHOS 1

OcHOBBI crIenNATbHOI TEOPUH OTHOCUTEJIBHOCTH 4/5

['paHuIBI TPUMEHMMOCTH KJIACCUYECKOM MexaHuKu. [locTynaTel crnenualbHOU
TEOPUHU OTHOCUTEIIBHOCTH.

OTHOCUTENHHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAICHUE
JUTMHBL.

Ilpocmpa
Jlopenya.
Ilpaxmux
Ilpaxmux
DHEprus 1 UMIYJIbC PEISATUBUCTCKON YacTulbl. CBSI3b MAcChl C SHEPrueh u
HMITYJIbCOM PEJSTUBUCTCKOM YaCTULIBl. DHEPIUs OKOS
TexHuueckue yCTpOWCTBA H  TEXHOJOTMYECKHE TIPOLECCHI:  CIIyTHUKOBBIE
MPUEMHHUKH, YCKOPUTENH 3aPsHKEHHBIX YaCTHUIL
[TpakTuky
[IpakTuKy
JTaGoparo

KBanToBas ¢usuxa 15/25 KopmyckyJasipHO- BOJIHO]

6/15

PaBHOBecHOE TerIOBOE WH3NIydeHHE (M3IydeHUEe aOCONMIOTHO YEPHOTO Tena).
I'unmore3a M. Ilmanka o kBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIIEC (POTOHA.

3akon cme
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Obwvsichen
YCmMpOUcH
gomooam
€8emoouo

Pewenue
3a0aHHOU
30KOHO8 U

doroaddext. OmbiTer A. I'. CronetoBa. 3akoHs! hoTodddeKTa.

VYpasHenue DitHiTeitHa 115 pororddexra. «KpacHas rpanuna» gorosrdpdexra.

Onpedernei
ceema.

Ananuz xe
Durnwmen
Heonpeoe

Pewenue
BHAHUU NO

JlaBneHue cBeta (B YaCTHOCTH, JTABJICHUE CBETA HA a0COIIIOTHO MOTJIOMIAIONIYIO U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIeGenena.

TexHnueckue
(hoTOdIEMEHT,
CBETOIHO/

YCTpOMCTBA
(dhoTomaTUHK,

U TCXHOJOTMYCCKHUE  IIPOLECCCHI:

TYHHEJIbHBI  MUKPOCKOTL,

CTIEKTPOMETP,
coJlHe4Hass Oatapes,

Boanoesvie
O
osudicyuye

60JIHbl

Hugppaxyr
Cneyugur
Heonpeoe;

Pewenue
3HAHUU NO

duszuka atroma 4/5

OnbITBI TO UCCIEJIOBAaHWIO CTPOCHHsI atoma. [lmaHerapHas MOJENb aToMa
Pesepdopna.
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IMocrynats! bopa. WU3ny4yenue u noriomeHue GOTOHOB IPHU MEPEXOE aTOMA C
OJIHOTO YPOBHSI SHEPIUHU Ha JIPYTOM.

AHanu3 k6
nocmynan
IIpakmux)
IIpakmux)
Buner ciektpoB. CriekTp ypoBHeH 3Heprun aroma BoJopojia. CHoOHTaHHOE U
BBIHY)KJICHHOE HU3JIyUCHHUE CBETA.
TexHuyeckne yCTpoCcTBa U TEXHOJOTHYECKHUE MPOLIECCHI: CIEKTPAJIbHBIN aHAIU3
(cexTpockom), Jlazep, KBAaHTOBBIA KOMITBIOTED
[IpakTuky
[IpakTuky
Jlabopato
DuU3MKa ATOMHOI0 S/IPA U 3JIEeMEHTAPHbIX YacTul 5/5
Hyxnonnas monens snapa I'eiizenbepra—Banenko. 3apsa siapa. MaccoBoe 4uciio
anpa. MU30Tomsl.
PannoaktuBHOCTH. Anb(da-pacnan. DJIEKTpOHHBIM W MO3UTPOHHBIA OeTa-pacra.
l'amma-uznydenue.
Ilpaxmux)
Ipaxkmux)
Pewenue
DHeprus CBsI3U HYKJIOHOB B saape. SnepHsie cumbl. [edekt maccrl sapa. SnepHbie
peakuuu. Jlenenue u cuHTE3 A1€Ep
SAnepusie peaktopbl. [IpoOnemsl  ympaBisieMOTO TEPMOSAEPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCIEKThl PA3BUTHUSI SIAEPHON SHEPTETUKH.
IIpaxkmux)
IIpaxkmux)
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Pewenue :

MeTo bl perucTpalyy U UCCIEAOBaHUs 3JIEMEHTAPHBIX YACTHII.
@yH/1aMEHTAJIbHBIE B3aUMOACUCTBUSA. bapuoHbI, ME30HBI U JICIITOHBI.
[IpencraBnenue o CtanaaptHoi Moaenu. KBapk-TiatooHHast MOJIENb aAPOHOB.
®usuka 3a npenenamu CranaaptHoi Moaenu. TéMHas marepus U TEMHas SHEPruUsl.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckre YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCH: JTO3MMETpP, Kamepa
Bunbscona, snepHbIl peakTop, TEPMOSIAEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTpadus

IIpaxkmux

IIpaxkmux

Pewenue

JJleMeHTbI ACTPOHOMMHU U acTpopusukm 7/12

Metonpl  aCTpOHOMHYECKHX  HcciedoBaHuil.  COBpPEMEHHbIE  ONTHYECKHE
TEJIECKOIIbI, PaIUOTEIIECKOIIBI, BHEaTMOC(hEpHast aCTPOHOMHUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Omanwl
MUPOBO3S
3aKOHO8
00BeKmo:

Ocnosnw

Ponv  ac
NpaKmu
HAYYHO-N

ConHeuHas cucTeMa.

COHHLIC. ConHeuHas aKTUBHOCTG. McTouHMK OHCPruu COJ'IHI_[a U 3BE3]I.
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3BE3/bI, MX OCHOBHBIE XapaKTEpUCTHKHU. Jlmarpamma «CIIEKTpalbHBIA KIJIAcC —

CBETUMOCTBE). 3BE3AbI TJIABHOW IIOCJIEIOBATEILHOCTA. 3aBHCUMOCTD

CBETUMOCTb» JUIsl 3BE3/] TJIABHOM MOCIEAOBATEIbHOCTUH. BHyTpeHHee CTpoeHue

3BE3.

«macca —

[ [paxmux)

IIpakmuxk:

Ob6006weH:
«Mexanux

CoBpeMeHHbIE MPEACTaBICHUS O MPOUCXOXKJIeHUN U dBojronuu ConHua M 3BE3N.

JTanbl >KU3HU 3BE3.

Muneunbiii [1yte — Hama ["anaktuka. [lonoxenne u nemxenune ConHna B ["aakTuke.
Tunbl ranakTuk. PagroranakTuku v kBa3zapbl. YEpHBIE ABIPHI B A/Ipax rAJIAKTHK.

Obobwen
«Mexanux
Obobwen
«Mexanux
Obo6wen:
«Monexyn.

Bcenennas. Pacmupenne Bcenennoil. 3akon XaO6na. Pa3z0eranue raiakTuk.

Teopus bousbiioro B3peiBa. PenukroBoe usiyueHue.

MacitabHasi cTpykTypa Beenennoit. Meraranaktuka.

Hepeménupie npoOieMbl acTpPOHOMUU

Oboobuer

Kypca «V,
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Obobuer
Kypca «;

Ilpumene
NOHAMULL
Gusuyecr
cucmema.
HebecHbl)

OO0o01menne u cucreMaTu3aiys coaepkaHus paszena Kypca «MexaHuKay

O06001eHre U cucTemMaTusalus cojep:kaHus paszzena Kypca «MousekynspHas
($u3MKa U TepMOIMHAMHUKA

Oboower
Kypca «2

Oboower
Kypca «2

Oboower
Kypca «2

Pezepn

Pezepn
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