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1. HIOACHUTEJIbBHAS 3AITMCKA

JlanHast ~ mporpamMma  OmpeleNseT — 00s3aTeNbHOE  NPEAMETHOE  COJEpI)KaHUE,
yCTaHaBIIMBACT MPUMEPHOE pacripeielieHue y4eOHbIX YaCOB MO TEMAaTHYECKUM pas3ziesiaM Kypca
U PEKOMEHIYEMYIO TOCJIEI0BATEIbHOCTh M3YYEHHUS] TeM U DPa3/ieNioB y4eOHOro mpeaMeTa ¢
y4€TOM MEXKIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKA Yy4eOHOTO IMpoliecca,
BO3pAcTHBIX oOcoOeHHocTel oOydaromuxcs. IIporpamMma paér mnpencraBiieHue O LETSX,
coJiep’KaHuu, oOwIell cTpaTeruu 00y4eHusl, BOCIIMTAHUS U Pa3BUTHUsI OOyUaIOIINXCsl CPEACTBAMU
yaeOHoro npeamera «Du3nkay Ha yriryoJI€HHOM YpOBHE.

Nzyuenne xypca (u3nku yrayOIE€HHOTO YpPOBHS TIO3BOJISIET pPEATM30BATH 3aqauul
npodeccHOHaTbHONW OpPHEHTAIMH, HANpPaBJICHO HA CO3JAaHHWE YCIOBHUU IS TPOSIBICHHUS CBOUX
WHTEJUICKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEHM KaXKIbIM y4YaIIUMCs, KOTOPbIE HEO0OXOAUMBI
JUIsl TIPOJIOJKEHHUsT O0Opa30BaHMsI B BBICIIMX YYEOHBIX 3aBEICHUSIX IO PA3IMYHBIM (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIUATBHOCTSIM.

B nporpamme onpenensiorcs IUIaHUPYEMbIE pe3ylbTaTbl OCBOCHUS Kypca (DU3HKU Ha
YpOBHE cpenHero oOmiero o0pa3oBaHUA: JMYHOCTHBIE, METalpeIMeTHbIe, NpeIMETHbIE (Ha
yriyonéHHoM ypoBHe). HaydHo-MeTo0/I0THuecKO OCHOBOW Mjisi pa3palOTKH TpeOOBaHUM K
JUYHOCTHBIM, METANpPEAMETHBIM U TIPEAMETHBIM pe3ylbTaTaM OOYYaIOIIUXCs, OCBOMBIIUX
MporpaMMy cpeaHero oOuiero oOpa3oBaHMs Ha YriayOJIEHHOM YpPOBHE, SIBJISIETCS CHUCTEMHO-
NeSITeNbHOCTHBIN TOIXO/.

[Iporpamma BKItO4aeT:

IUIaHUpYEMbIE pe3yJbTaThl OCBOCHHS Kypca (pu3uku Ha yriayOln€HHOM ypOBHE, B TOM
quclie IpeIMETHbIE PE3YIbTAThI IO ToJjaM 00y4YeHHUS;

cojiepaHue yaeOHoro peamera « Pu3uKay 1mo rojgamMm 00ydeHUs;

MPUMEPHOE TeMaTHYeCKOe MIaHUPOBAHHE C yKa3aHHMEM KOJMYECTBA YAaCOB Ha U3yUEHUE
KaXJIOH TEMbI U TIPUMEPHOHN XapaKTePUCTUKONU yIeOHON NeATEIHHOCTH YUalTUXCsl, Pealu3yeMOon
MIPU U3YYEHHUH STUX TEM.

[IporpaMmma uMeeT NPUMEPHBIM XapakTep U MOXKET ObITh HCHOJIB30BaHA YUUTEISIMU
(bMBUKH 1T COCTABJICHHS CBOMX PA00UYUX MPOTPAMM.

[IpumepHas pabouasi mporpamMma He CKOBBIBACT TBOPYECKYI0 MHHUIIMATUBY Yy4WUTEIeH U
MPEIOCTABISIET BO3MOXHOCTH JUIA pead3allid Pa3IUYHbIX METOJAMYECKUX TMOJIXOA0B K
MpenojaBaHuio (QU3NKU Ha YrIIyONEHHOM YpPOBHE IMPU YCIOBUU COXpaHEHUS 00s3aTelbHOM
yacTu cojepxaHus Kypca. KonnuecTBo 4acoB B TEMaTH4YECKOM IUIAHMPOBAHMU Ha H3Yy4EHUE
KOKJIOM TeMbl SBISETCS OPUEHTUPOBOYHBIM U MOXET ObITh H3MEHEHO Kak B CTOPOHY
YMEHBIIICHUS, TaK U YBEIMYEHUS B 3aBUCUMOCTU OT pealn3yeMbIX METOAMYECKUX MOIXOI0B U
YPOBHS MMOATOTOBJICHHOCTH YYalIUXCA.

Odu3nka Kak Hayka O HauOojiee OOIIMX 3aKOHaX MPUPOJIBI, BBICTYHAs B KauecTBe
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYHISCTBEHHBIM BKJIaJ B CHUCTEMY 3HAHHUHA 00
okpyxatomeM mupe. LKompHBI Kypc (DU3HKH — CHUCTEMOOOpA3YIOUIUN IJIsl €CTeCTBEHHO-
HAy4YHBIX y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOLIECCOB U
SBJICHUW, U3y4aeMbIX XHMHeEH, Ouosorueit, Qusmueckoi reorpadueili U acTpoOHOMUEH.
Hcnonb3oBaHue U akTUBHOE MpUMEHEHHE (PU3MUECKUX 3HAHUI OMpeeNniio Xapakrep u OypHoe
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe IHEPreTHKH, TPAHCIOPTA, OCBOCHHSI KOCMOCA,
MOJIyUYeHUs HOBBIX MaTEpUajioB C 3aJlaHHBIMH CBOMcTBamMH U 1p. M3yueHue (QU3MKU BHOCHT
OCHOBHOW BKJIaJg B (OPMHUPOBAHHE €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa Y4alluxcs, B
(dhopMupoBaHUE YMEHHI MPUMEHSATh HayYHBI METOJ] IO3HAHUS TPU BBIMOJIHEHUH UMU Y4eOHBIX
HUCCIIeI0OBaHUH.

B ocHOBy kypca ¢u3MKM cpelHEH IIKOJBI TMOJIOKEH pSI HJIeH, KOTOpPhIE MOXHO
paccMaTpuBaTh Kak MPUHIUIIBI €T0 TOCTPOESHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SBIJISETCS JOTMYECKU 3aBEPLIEHHBIM,
OH COJIEPKUT MaTepUall U3 BCEX pa3leioB (DM3HMKH, BKIFOUAET KaK BOMPOCHI KIIACCUYECKOU, TaK
U COBPEMEHHON (DUBHKH.



Hoea zenepanuzayuu.B coOTBETCTBUM C HeW marepuan Kypca ¢(usuku oObenuHEH
BOKPYT (u3uueckux Teopuil. Bemymmm B Kypce siBiseTcss (OPMHpPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoea  cymanumapuzayuu. EE  peanuzanus  Opeanosaraer  MCHOJIb30BaHUE
T'YMaHUTApPHOTO TMOTEHIHANa (U3NYECKON HAayKH, OCMBICIIEHHE CBS3M pa3BUTHI (PU3HKH C
pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU M 3KOJIOIMUECKUMHU
npoobieMamH.

Hoess npuxnaonou nanpasenennocmu. Kypc dusuku yroyOn€HHOro  ypoBHS
MIPENI0JIAaraeT 3HaKOMCTBO € IIUPOKUM KPYIOM TEXHHUUECKUX U TEXHOJIOTMYECKUX IMPUIIOKEHUN
M3YYEHHBIX TEOpHUM U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha ypOBHE OOLIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA U TEXHOJIOTUU.

Hoea 3Konocusayuu peanusyercs IMOCPEICTBOM BBEACHUS DSJIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX 3KOJOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBHIE CBSI3aHbl C Pa3BUTHUEM
TEXHUKH M TEXHOJIOTUH, a Takke 0OCYXAEeHUs MPOOIeM pallMOHAIBLHOTO MPUPOIOIOIb30BAHUS
1 DKOJIOTUYECKO} 0€3011acHOCTH.

OcBoeHue cofepaHus MPOrpaMMbl JOJDKHO OBITh MOCTPOEHO HAa MPHUHIMIAX CUCTEMHO-
NesITeNbHOCTHOrO mnojaxona. [lnsg ¢usukm peanuszanuss 3TUX MPUHLMIOB Oa3upyercs Ha
HCIOJIb30BAHUN CAMOCTOSITEIIbHOIO JKCHEPHMEHTa KaK IOCTOSHHO JEHCTBYIOLIETo QakTopa
yueOHOro mporecca. s yriayOn€HHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSITENIbHOTO
YUYEHUYECKOTO HKCIEPUMEHTa, BKJIIOYAIOLIEro (POHTANbHbIE YYEHWYECKHE ONBITHI MpU
M3Y4YeHUH HOBOTO MaTepuaia, JlaboparopHble paboTbl M paboThl mpakTukyMma. [Ipu sTom
BO3MOXHBI JIBa crioco0a peanus3anuy GU3NYecKoro mpakTukyMma. B mepBom ciydae nmpakTUKyM
npoBoauTcst 6o B koHue 10 m 11 kmacco, muO0 mocie MEpBOrO W BTOPOTO MOJIYroauil B
KaKJIOM M3 3TUX KJaccoB. BTopoii cnoco® — 310 MHTErpamnus paboT MpakTUKyMa B CHUCTEMY
1a00paTOPHBIX pabOT, KOTOPHIE TIPOBOATCS B TIpoliecce n3ydeHust pasnena (temsl). [Ipu stom
o paboTaMu MPaKTUKyMa MOHMUMAETCsl CAMOCTOSTEIbHOE UCCIIeI0BaHNE, KOTOPOE TPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA 0€3 MOIaroBOi HHCTPYKIIHH.

B nporpamme cucrema y4eHMUECKOTO SKCIIEPUMEHTa, JabOpaTOpHBIX padoT u
MPaKTUKyMa MpeACTaBleHa eJMHBIM NepeduHeM. BoIOOp TeMaTuKu AJs ATUX BUJIOB YUEHHUECKUX
MPAKTUYECKUX PAa0OT OCYILIECTBISIETCS YYaCTHUKaMH OOpa30BaTeIbHOrO IMpoliecca MCXOAS M3
OCOOCHHOCTEl MOYpOYHOIO IUJIAHUPOBAaHUS W OcCHalleHusi kaOuHera ¢usuku. Ilpu sTOM
obOecrieunBaeTcs OBJaJeHUE OOYYArOIIMMUCS YMEHUSMH MPOBOAUTH IPSIMble U KOCBEHHbBIE
U3MEpEeHUs, UCCIIEIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH M IMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue ynensieTcs peueH!o pacuéTHRIX U KaueCTBEHHBIX 3a1a4. [Ipu atom
U pacu€THBIX 3a/lay MPUOPUTETOM SIBIIAIOTCA 3aJaud C SBHO 3aJlaHHOW W HESIBHO 3aJaHHOMN
¢buznyeckoil Mo/ebI0, IO3BOJIAIONINE TPUMEHSTh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJIHOTO pa3zenia Kypca, TaK U WHTErpupys MpUMEHEHHE 3HAHUN W3 pa3HbIX pa3naenoB. s
KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SBJISIOTCA 3a/JaHus Ha OObBSICHEHHWE / TpefcKa3zaHue
MpoTeKaHus (PU3UYECKUX SIBJICHHUM U MPOILIECCOB B OKPY)KAIOIIEH KU3HH, TpeOyrolue BbIOOpa
(buznyecKoi MoJeNnu i CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

HopmaTuBHBIC, KOHIENTYaJlbHbIe M HMHbIE OCHOBBI [Jsi Ppa3padoTkum padodeit
NPOrpaMmbl y4e0HOI0 npeaMera:

®enepanbublil 3akoH PO ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanyn» (¢ U3BMEHEHUSIMU U JONOJHEHUSIMH );

ITpuka3 MunoOpazoBanust P® ot 17.05.2012 Ne 413 «O6 yrBepxaeHUH (peaeparbHOTO
rOCyJapCTBEHHOTO 0Opa30BaTEeNbHOIO CTaHAapTa CpefaHero oobmero obpaszoBaHus» (¢
W3MEHEHUSIMU U JOTOJHEHUSIMU);

IIpuka3 MunnpocBemenuss Poccun ot 23.11.2022 Ne 1014 «OO6 yTBepkaeHUU
¢benepanbHON 00pa3oBaTENLHON MPOTrPAMMBI CPEJHETO 00IIeT0 00pa30BaHUNY;
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[IpumepHass ocHOBHasi oOpaszoBareibHasl MporpaMma CpeaHero oodmiero obpa3zoBaHUS,
onobpeHHol pemearnemM DeneparbHOTO Y4eOHO-METOIUYECKOTO OOBEAMHEHUS TO OO0ImeMy
obpa3zoBanuto (mpotokos ot 28 utons 2016 r. Ne 2/16-3);

IMpukaz Munnpocsemenuss P® or 11 mekabps 2020 roma Ne 712 «O BHeceHUu
M3MEHEHH B HEKOTOphle (eaepalbHble TOCYAApCTBEHHbIE 00pa3oBaTelbHbIE CTaHAAPTHI
o011ero 00pa3oBaHUs MO BOIPOCAM BOCIIUTAHUS 00YYaIOIIUXCSI,;

[Mpukaz MunnpocsenieHussP® ot 15.03.2021 Ne 115 «O06 yrBepxknenun Ilopsaka
OpraHM3alMM W  OCYUIECTBJIIEHHUS  OOpa3oBaT€NbHOM  JESATENBHOCTM IO  OCHOBHBIM
00m1eo0pa3oBaTeNbHBIM MIPOrpaMMaM — 00pa3oBaTeIbHBIM IPOTrpaMMaM HayaJlbHOTO OOMIEro,
OCHOBHOTO 00IIIero U cpeHero oouiero oopasosanust (pea. ot 07.10.2022);

[loctanoBnenune ['maBHOro rocynapcTBeHHOro caHutapHoro Bpada oT 28.09.20 Ne 28
«O06 yrBepxkaenun canutapubix npaBuil CIT 2.4.3648-20 «CaHuTapHO-3MHUIEMHUOJIOTHIECKIE
TpeOOBaHMUA K OPraHM3alMM BOCHHUTAHUS W OOy4YCHHS, OTHAbIXa M O3JOPOBJICHUS JETeH W
MOJIOJIEIKIY;

[Ipuka3z Munnpocsemenuss PO ot 06.09.2022 rona Ne804 «O0 yTBep»IAEHUM NEpPEUHS
cpeactB oOy4eHHS W BOCIWTAHHSA, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSIM OOydYeHUS,
HEOOXOJIMMBIX MpPU OCHAIIEHUHM OO0I1e00pa30BaTeIbHBIX OpraHU3alui B LEISAX peaau3aluu
MEpONpPUATHN  rocygapcTBeHHOM  mporpammbel — Poccuiickont ~ ®Denepanunm  «Passurtne
o0Opa3oBaHus», HANPaBJIEHHBIX Ha COACUCTBHE CO3/aHHUI0 (co3AaHue) B cyobekTax Poccuiickoii
®denepanii  HOBBIX  (JIOTIOJIHUTEIBHBIX) MECT B 00I€00pa30BaTEbHBIX OpPraHU3aIUsIX,
MOJIEPHHU3AIMI0 WH(PPACTPYKTYpHl 00IIero 00pa3oBaHMs, IIKOJIBHBIX CHCTEM OOpa30BaHMI,
KputepueB ero (GopMupoBaHMs M TpeboBaHMH K (YHKIMOHAJIBLHOMY OCHAILEHUIO
o0m1eo0pa3oBaTeIbHBIX OPTaHU3alui, a TAK)KE OTpeAeTICHUN HOpMAaTHBa CTOMMOCTH OCHAIIEHUS
OJIHOTO MecTa 00y4aroUIerocs yKkazaHHbIMU CpeICTBaMU OOyUYEHHS ¥ BOCIIUTAHUS,;

Konuenuus npenogaBanust yueOHOro mpenmera «Pusuka»» (yTBEpXkACHa pelleHueM
Komnernn MunuctepcerBa npocserieHus: PO ot 3 nexkadps 2019 r. NelIK-4BH);

[Ipumepnass pabouas mporpamMma cpeaHero oomero oOpa3oBaHus «DU3HKaY
(yrmyOneHHBI  ypOBEHB), oA00peHa pemieHneM (enepasbHOT0  y4eOHO-METOIUYECKOTO
o0bemuHeHusT 1Mo oOmeMy oOpa3oBaHuio HHCTHUTyTa pa3BUTHS CTpaTeruu OOpa30BaHUS,
Poccuiickoit akagemun oOpa3zoBanusi, mpoTokos 8/22 ot 14.10.2022 1.

VYcraB YHUBEpCUTETA, TOKAIbHBIE AKThl Y HUBEPCUTETA.

[Tporpamma HacTosimero y4eOHOrO mpexMeTa pa3paboTaHa Ha OCHOBE NPHUMEPHON
pabodeii mporpammbl cpermHero oOmero oOpasoBaHuss 1o ydeOHOMY mpeamery«Dusnka»
(yrmyOneHHBIH ypOBEHb) Ul 0Opa30BaTeNbHBIX YUPEKICHHH, PEATU3YIOUIMX OCHOBHBIC
00pa3oBaTeIbHBIEC IPOTPAMMBI CPEAHETO 00IIEro 00pa30BaHMUsL.

[lporpamma  HacTosimiero y4eOHOTO  MpeAMETa pealu3yercs TNpU  [TOMOIIH/C
UCIIOJIF30BaHUEM CIIEAYIOMNX y4eOHO-METOMYECKUX Pa3pabOTOK (KOMILJIEKCOB):

1. KacbsHoB B.A. ®usuka. 10 knacc. YrioyoneHHslil ypoBeHb. YueObHuk. M.: Jlpoda,
2018. — 448 c.

2. KacpsaHoB B.A. ®@uzuka. 11 kiace. YruyOnennsiii yposenb. YueOHuk. M.: [Ipoda,
2018. — 478 c.

O0mas xapakTepucTHKa y4e0HOro npeaMera

Henrn wm 3agaum M3ydYeHHd (opMupoBaHME MHTEpeca U CTPEMJICHUs OOydaromuxcs K
y4eOHOro npeamera Hay4YHOMY U3Y4YECHHIO IIPUPOBI, pa3BuTHE ux
UHTEJUIEKTYalIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE IPEJICTaBICHUM O HayYHOM METOJE NO3HAHWS U
(dbopmupoBanue HCCIIE0BATENBCKOTO OTHOIIECHHUS K
OKPYKAIOIIUM SIBJICHUSIM;

(opMupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa
U3y4YCHHs] OCHOB CTpPOCHHs MaTepuu U (yHIaMEHTaJIbHBIX
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3aKOHOB (pU3HKH;

dbopMmupoBaHre  yMEHUH  OOBSCHATH  SBJICHHUS  C
UCIIOJIb30BaHWEM  (DM3MYECKMX  3HAaHMW W Hay4YHBIX
JI0Ka3aTeNbCTB;

(¢hopMupoBaHHWE TPEACTABICHUH O pPOIM (UUKHA IS
Pa3BUTHUA JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUH O BO3MOXHBIX cdepax Oymymen
npodecCHOHATEHON JIEATENHHOCTH, CBSI3aHHBIX C (DU3HKOM,
MOJITOTOBKA K JTAJIBHEHUIIIEMY OOYUEHHUIO B 3TOM HAIPABJICHUU;

MPHOOpPETEHUE CUCTEMBI 3HAHWK 00 OO0mMUX (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaxX, TEOPHsX, BKIIOUas MEXaHHKY,
MOJIEKYJSIPHYIO  (DU3UKY, DJIEKTPOJMHAMHKY, KBaHTOBYIO
(U3MKY U 3JIEMEHTBI aCTPOPU3UKH;

dbopMupoOBaHHE YMEHUIN TPUMEHSTH TEOPETUUECKUE 3HAHUS
UIsT OOBsiCHEHUS (PU3WYECKUX SBICHUW B TPHUPOAEC U JUISA
MPUHATHS MPAKTUYECKUX PEIICHHUI B TOBCEHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SIBHO
3aIaHHON (PM3UYECKOW MOJEINbI0, 3a/ad, MOApPa3yMEBaIONIUX
CaMOCTOSITENIbHOE CO3/1aHNEe (PU3NYECKOW MOJENH, aJeKBaTHOU
YCIOBHSIM ~ 3aJa4d, B TOM YHCIE 3a7a4 WHXEHEPHOTO
XapakrTepa;

MOHMMaHHe (PU3UYECKUX OCHOB U TPHUHIIUIIOB JIEHCTBHS
TEXHUYECKUX YCTPOMCTB M TEXHOJOTUYECKHUX TMPOIIECCOB, WX
BIIUSTHUS HA OKPYXKAIOIIYIO CPeNy;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIBHOTO IJIaHUPOBAHUS U
OpoBeIeHUs]  (PU3UYECKHX  OSKCIIEPUMEHTOB, aHalW3a U
UHTEpIpeTalul HHQOPMAIH, OMpPEIEICHUs JI0CTOBEPHOCTU
MOJIyYEHHOTO pe3yJbTaTa;

CO3/IaHUE YCIOBUH IS Pa3BUTHUS YMEHHH IIPOEKTHO-
UCCIIEJIOBATENIbCKOM, TBOPYECKOM JAEATEIbHOCTH; pa3BUTHE
uHTepeca K chepam npodecCHOHANBHON  JIeSTENIbHOCTH,
CBSI3aHHOM C (PUBHKOM.

Me:knpeaMeTHbIe CBSI3H

Mamemamuxka: PenieHue cuctembl ypaBHeHUH. JInHelHas
¢dbynkuus, mapabona, runepOona, uX TpadUKd U CBOMCTBA.
Tpuronomerpuueckue QYHKUUU: CUHYC, KOCHHYC, TaHT€HC,
KOTaHT'€HC; OCHOBHOE TPUTOHOMETPUYECKOE  TOXKJIECTBO.
BexkTopel M HMX TOpOEKIMH Ha OCH KOOPAHMHAT, CIOXKCHHE
BEKTOPOB.

Buonozua: mexanmdeckoe IBUKEHHE B KHBOW MPHUPOJE,
mddy3usi, 0CMOC, TEINIO0OMEH KUBBIX OPTaHHU3MOB, TEIIOBOE
3arpsi3HEHUe OKpYy’Karolen Cpelibl, YTUIU3aus
OMOOPTraHMYECKOrO TOIUIMBA MJS BBIPAOOTKH «TEIJIOBOW» H
ANEKTPOIHEPTHH, MTOBEPXHOCTHOE HATSHKEHHE M KaNUJUISPHBIE
SIBIICHUS B TIPUPOJE, DJICKTPUUECKUE SBICHHUS B IKUBOU
pUpoJIe.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U
MOJIEKY]I, MOIIb BEIIECTBa, MOJIIpHAs Macca, TMOJTydeHHe
HAHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJN, KHIKOCTEH
U Ta30B, )KUIKHE KPUCTAILIBI, TEKTPUIECKUE CBOICTBA METAILIOB,
ANIEKTPOIUTUYECKAsT JUCCOIMAIINS, TalbBAaHHUKA, AIEKTPOHHAS
MUKPOCKOTIHSI, CIIEKTPaIbHBINA aHAIIN3.

Teocpaghusn. BnaxXHOCTh  BO3/yXa, BeTphl, Oapomerp,
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TCPMOMCTP, MArHUTHBIC IIOJIOCA 3€MJII/I, 3aJICK MAarHUTHBIX
pya, GoTochEMKa 3eMHOM MOBEPXHOCTH, ceilicMorpad.

HHTerpanusi ¢ BHEYpPOUYHOH
AeATeJbHOCTBI), B TOM
YyHCciIe MPOeKTHOM

BrinonHeHHble y4aliMMUCSd HWHAUBUAYAJIbHBIE M TPYNIOBBIE
MPOEKTBl MOTYT OBITh TPEACTABICHB Ha KOHPEPEHIHUAX U
KOHKypcax pas3MyHOTO YpoBHS («Y4eHble Oyaylieroy,
«MexperuoHaibHast MHOTOTIPO(QUITHHAS OJIUMIINAIa
IIKOJILHUKOB)Y, «MexyHapoaHbIe 00pa3zoBaTeIbHBIC
JUCTAaHIIMOHHBIE KOHKYPCHI «OIUMITUC) U JP.).

(I)OpMLI opranmsanuu 06p330BaTeJ'II)HOFO mpouecca mo y‘leﬁHOMy npeamery,
NMpeaANnOYTUTEIbHBIC (l)OpMI)I KOHTPOJISI 1 OCHKHA

OcHoBHas ¢opMa OpraHuzaiuu
00pa3oBaTeNLHOTO TpoIIecca Io
y4eOHOMY IPEIMETY

Ypoxk B 04HOM, OHJIaMH U oduiaiiH popmaTax

Tumel 3agaTUN

Ypoku popMuUpOBaHUS HOBBIX 3HAHUI (YPOK-JIEKIIHS,B
TOM qucle c WCIIOJIh30BAaHUEM  JIUCTAHIIMOHHBIX
00pa3oBaTe/IbHBIX TEXHOJIOTHIA. );

Ypokn  npuMeHeHMd  3HAHMHA HAa  NPaKTHKe
(KOMOMHHUPOBAHHBI yPOK, YPOK pEIIEeHUS 3a1ad, ypPOK-
BBICTYIUIEHUE C JIOKJIaJIOM, B TOM YHCJIE C HCIOJIb30BaHHEM
JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.);

Ypoku nmoBTOpeHMil, CHCTEMATH3AUM W 00001eHUsA
3HAHMH, 3aKpenJieHusi yMeHuii (KOMOMHUPOBAHHBIN YPOK, B
TOM quclie c UCIOJIb30BaHUEM  JMCTAHIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH);

YpoKu KOHTPOJAA M NPOBEPKH 3HAHMHA M yYMEHHUM
(Yypok-TecTupoBaHUE; YPOK - KOHTPOJIbHAS padboTa).

Bunbet u Gopmbl KOHTPOJS H
OLIEHKH 3HAHHM, YMEHHUI
00yJaroIuXxcst

Buabl koHTpOJIA:

MeKywui.

BXOJHOM, TOYPOYHBII, TEMAaTUYECKHU;

NPOMEIHCYMOYHASA AMMeCmayus:

no pesynbratam Tekymero koHTtpoas (10 kmace, LIl
nonyroaue; 11 kmace, llmonyroaue);

tectupoBanue (11 kmacc, | momyroawue)

DopMBbI KOHTPOJISL:

paboTa Ha ypoKe, BBICTYIUIGHHE C  JOKIJIAJOM,
TECTUPOBAaHUE, KOHTpOJbHAs paboTa, B TOM YHCIE C
UCIIOJIb30BAHUEM JMCTaHIIMOHHBIX 00pa3oBaTENbHBIX
TEXHOJIOTHH.

Mecrto yuyeOHOro npeamera/kypca B yueonom miane OQOII COO
Vuebnblil npenmer «®usnka» B ydyeOHOoM 1utane OOIT COO sBasiercss 00s3aTeNbHBIM
y4eOHBIM MPEIMETOM 00YUaIOLTHXCS.

O0bem yueOHOTO IpeaMeTa/Kypea U pacupeiesieHIe ero

1o rojaMm (kiaccam) oOydeHus

T'on OO0111€€ KOJTHYECTBO YaCOB HenenbHas Harpyska B yacax
o0OyueHus1/Kiacc
1rox/10 kimacc 170 5




2 ros/11 knace | 170 |5

Onenka pesynbraroB ocBoeHus OOIl COO mo ydyeObHOoMy mpenmery «Dusnka»
IIPOBOJUTCS B COOTBETCTBUM € HYHKTOM «CHcTeMa OLIEHKM JOCTHMKEHHUS IUIAHHPYEMBIX
pe3yiabTaTOB  OCBOCHHS OCHOBHOH 0O0pa3oBaTelbHOM MPOTpamMMbl  CPEIHETO  OOIIEero
obpazoBanus» neneBoro pasgena OOII COO wu «llomokeHneM O TEKYIIeM KOHTPOJIE
YCIIEBaEMOCTH M MPOMEKYTOYHOW aTTECTallMK OOYYaIOUIMXCS 10 OCHOBHOW 00pa3oBaTebHON
nmporpamMme cpeanero odmiero oopaszoBanuss B ®I'BOY BO «Tam00BckHii TOCyIapCTBEHHBIN
yHuBepcureT nMenu ['.P. JlepxaBunay.

@opMBI KOHTPOJISI M OLIEHKH 3HAHWW M YMEHMH B paMKax IMPOMEKYTOYHON aTTE€CTallUH
onpezenstorcsa yueousM mianom OOIT COO.

JleMOHCTpalMOHHbIE BApPUAHTHI KOHTPOJIbHO-U3MEPHUTENBHBIX U OIIEHOYHBIX MaTepUajoB
MIPHUBE/ICHBI B IPIJIOKEHUH | K JAHHOW Mporpamme.

2. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

O6pazoBarenbH [InaHnpyemsle pe3ynbTaTsl Paznen(pr)/
bI€ PE3YyJIbTaTHI, VYrnyOieHHbIH YPOBEHB riaBa(bl) W/UIN
B T.4. C Y4E€TOM TemMa(bl)
paboueii y4eOHOTO
MPOrpaMMBbl npeaMera
BOCITUTAHUS
JImaHOCTHEIE I'pasicoanckoe 6ocnumanue: Hayunsiii Mmeton
c(hopMHUPOBAHHOCTH rpaxaaHCcKoi MO3ULHH | TTO3HAHUS

06yqa10meroc;f KaK QaKTHUBHOI'O MW OTBETCTBCHHOTI'O | IIPUPOIBL
YJICHA pOCCHﬁCKOFO 06H.[€CTBa;

IIPUHATHC TpaAUIIUOHHBIX O6H.I€‘ICJ'IOBC‘I€CKI/IX
T'YMaHUCTHUYCCKUX U IEMOKPATHYCCKUX I_IeHHOCTeﬁ;
TOTOBHOCTb BE€CTH COBMCCTHYIKO  OCATCIIBHOCTH B
HHTEpECaxXx TI'paxXaaHCKOIo O6HICCTBa, Y4aCTBOBAaTb B
CaMOYIIPAaBJICHHUHN B HIKOJIC u JCTCKO-FOHOIICCKUX
OopraHu3alnuiax,

YMCHHC B3aMMOJICCTBOBATh C coMaJIbHbIMH
HHCTUTYTaMH B COOTBCTCTBHUU C HUX Q)YHKHI/IHMI/I n

Ha3HAYCHHUEM;
FOTOBHOCTb K TyMAaHUTapHOW U  BOJIOHTEPCKOMU
JEeSATENbHOCTH.

Ilampuomuueckoe 6ocnumanue:

c(hOpMHUPOBAaHHOCTh POCCUICKOMN IrPakIAHCKOU

UJACHTUYHOCTH, IAaTPUOTU3MA;
HEHHOCTHOC OTHOIICHHC K rocyaapCTBCHHbIM
CHUMBOJIaM; JOCTHXXCHHAM Poccuu B (1)I/ISI/IK€ N TCXHUKCE.
ﬂyxoeuo-npaecmeenuoe eocnumanue:
C(I)OpMI/IpOBaHHO CTb HPaBCTBCHHOI'O CO3HAaHUs,
OTHUYCCKOI'O IIOBCACHMUA
CIIOCOOHOCTH OLCHUBATL CUTyalUKO W TNPUHUMATH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH HaA MOPAJIbHO-
HPAaBCTBCHHBIC HOPMbI M MNCHHOCTU, B TOM YHCJIIC B
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JIEATEIIbBHOCTH YUYEHOT0;

OCO3HAHUE JIMYHOIO BKJIAJIA B IOCTPOEHUE YCTOHYMBOIO
Oymy1iero.

Icmemuueckoe eochumanue:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOYas 3CTETUKY
Hay4HOTO TBOPUYECTBA, IPUCYLIETO (PU3NYECKOI HayKe.

Tpyooesoe éocnumanue:

UHTEpEC K pasIudabiM chepam TpodeCCHOHATHHON
NESITEIbHOCTH, B TOM YHUCJIE CBSI3aHHBIM C (U3UKONH U
TEXHUKOW, YMEHHME COBEpLIaTh OCO3HAHHBIM BBIOOP
Oymymiedn mpodeccuu W pean30BBIBATH COOCTBEHHBIC
YKU3HEHHBIC TJIaHBI;

FOTOBHOCTb U  CIIOCOOHOCTh K O0Opa3oBaHUIO U
camoo0pa3oBaHHI0 B o0nacTd (PU3MKKM Ha TPOTSHKEHUU
BCEH KU3HU.

IKonozuueckoe eocnumanue:

c(OpMHUPOBAHHOCTh AKOJIOTUYECKOM KYJIBTYPBHI,
OCO3HAHHE TIJI00AJBHOTO  XapakTepa  AKOJOTHYECKHX
npooieM;

IUVIAaHUPOBAaHUE W OCYILIECTBIICHWE  JICUCTBHM B
OKPY’KAIOUIEH Cpeie Ha OCHOBE 3HAHUS LI YCTOMYMBOTO
Pa3BUTHS YEIOBEUECTBA;

paciIMpeHue OIbITa JIEeATEJBHOCTH  3KOJOTUYECKOU
HalpaBJICHHOCTH Ha OCHOBE MMEIONIMXCS 3HAHUM 10
buzuke.

Llennocmu nayunozo nosnanus:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bU3UYeCKO HAYKH;

OCO3HAHHME  LEHHOCTH  HAy4yHOM  JESITEeIbHOCTH,
TOTOBHOCTH B Ipoliecce M3ydeHHs] (PU3UKU OCYIIECTBIISTh
OPOEKTHYI0O UM HCCJEOBATENIbCKYI0  JESTEIbHOCTh
WHAUBUAYAIbHO U B TPYIIIIE.

B mpouecce MOCTMKEHHS JHYHOCTHBIX pPe3ylIbTaTOB
OCBOEHHS MPOrpamMMbl CpEAHEro O0IIero oOpa3oBaHusl MO

(dusuke y oOyuaromuxcs COBEPIIEHCTBYETCS
IMOYUOHATLHBLIL UHMenneKm, Mpenoiararonum
c(hOopMHUPOBAHHOCTD:

CaAMOCO3HAHUs1, BKIIIOYAIOIIETO CHOCOOHOCTh MOHUMATh
CBOE SMOIMOHAILHOE COCTOSHHE, BUJCTh HAIPABICHHS
pa3BUTHSI COOCTBEHHOM SMOIMOHANBHOU cdephl, OBITh
YBEPEHHBIM B ce0e;

camopezyiuposanus, BKIIOYAIOIIETO CAMOKOHTPOJIb,
yMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE TOBEJECHUE,
CIOCOOHOCTh  aJalTUPOBAThCSI K AMOIMOHAIBHBIM
U3MEHEHUSM U TMPOSIBISTh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

GHYmMpeHHel Momusayuy, BKIIOYAIOMIEH CTpeMJIeHHE K
JOCTHXKEHUIO 1eH u yCIexy, OTNITHUMHU3M,
WHUIMATUBHOCTh, YMEHHE JICHCTBOBAThH, UCXOJSI U3 CBOUX
BO3MO>KHOCTEH;

omMnamuy, BKIIOYAlOMed  crnocoOHOCTh — MOHHUMATh
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SMOLMOHAIBHOE COCTOSHUE IPYI'MX, YYUTBIBATH €r0 IIPU
OCYIIIECTBIICHUN OOIIECHUs, CIOCOOHOCTh K COUYBCTBUIO U
COIIEPEIKUBAHUIO;

COYUANbHBIX ~HABLIKOG, BKIIIOYAIOIIUX  CIIOCOOHOCTH
BBICTPAMBATh OTHOILICHUS C APYTUMH JIIOAbMHU, 3200 THTHCH,
IPOSBISATE MHTEPEC U pa3peliaTh KOH(IUKTHL.

MeranpenmeTH
bIE

YHuBepcaibHbIe NO3HABATEIbHbIE 1eHCTBUS

ba3zoevie nozuueckue oeiicmeus:

CaMOCTOSITEIBHO (POPMYITHPOBATh M AKTyIU3HPOBATH
npo0iemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPENETATh IeJIU JACSITEIIbHOCTH, 3aaBaTh MapaMeTphl
Y KPUTEPUU UX TOCTIKCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTUBOpPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUs] MPOOJIEMBI C YYETOM
aHaJIM3a MMEIONIUXCSI MaTepUATbHBIX W HEMaTepuaIbHbIX
pecypcos;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHHUBATh
COOTBETCTBHE PE3YJIbTATOB IIEJSIM, OIICHWUBATh PHUCKH
MOCHIEICTBUN IeSITEIbHOCTH,

KOOPAMHUPOBATh M BBHITIOJHIATH Pab0OTy B YCIOBHUSIX
peaqpbHOTO,  BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BHBaTh KpEaTUBHOE MBIIUIEHUE TPU PEIICHUU
YKU3HEHHBIX TIPOOIIEM.

Bba3zoevle uccneooeamenvckue oeiicmeus:

BJIQIETh ~HAy4YHOW  TEPMHUHOJIOTHEH,  KIIOYEBBIMHU
MOHATUSMH ¥ METOJIaMU (PU3UIECKON HAYKH;

BIIaJIETh HABBIKAMH y4eOHO-UCCIIEIOBATEILCKOW |
MPOCKTHON  JEATENBHOCTH B 00NacTH (D737 47
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEILHOMY
MOUCKY  METOJOB  pemieHus  3agad  (PU3NYECKOTO
colep>KaHus, MPUMEHEHUIO Pa3JIMYHbIX METO/I0B
ITO3HAHMS,

BJIAJICTh BUJIAMH JICATECIBHOCTH IO MOJIYYEHHUIO HOBOTO
3HaHUSA, €ro HMHTEpPIpETallid, M[peoOpa3OoBaHHI0 |
NPUMEHEHUIO B PAa3JIMYHBIX Y4YEOHBIX CHUTYaIUSX, B TOM
YyHuclie TPU CO3JAaHUU YYEOHBIX TIPOEKTOB B 0OJIACTH
(buzuky;

BBISABIISATE MPUYHUHHO-CJIC/ICTBEHHBIE CBSI3H H
aKTyaJIM3upoBaTh  3a7ady, BbIJBUraTh TUIOTE3y €€
pelIeHusl, HaxXOJWUTh AapryMEHThl I JI0Ka3aTelibCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH
pELIeHUS;

aQHAJIM3UPOBATH IMOJYYEHHBbIE B XOJE PELICHUs 3aJauu
pe3yNnbTaThl, KPUTUUECKH OLICHUBATh WX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7aud B
00pa30BaTeNIbHON JEATENHHOCTH, B TOM YHCIE TIpH
M3Y4YeHUU (PU3UKH;

JaBaTb  OLEHKY HOBBIM CHUTYyallUsIM, OLIEHUBATH
pUOOPETEHHBIN OIBIT;

Hayuns1ii MmeTon
ITO3HAHMS
IIPUPOIBI
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YMETh MEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTUYECKYIO
00J1aCTh KU3HEACATEILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0Omnacreii;

BBIJIBUTATh HOBBIC WJCU, TpeyiaraTh OPUTHHAIBHBIE
MOJXOJBI W PEIICHUS; CTaBUTh NPOOJEMBI W 3aJ[a4H,
JOITYCKAIOITNE alIbTEPHATHBHBIC PEIIICHHSI.

Paboma c ungpopmavuei:

BJIQJICTh  HABBIKAMU  TONY4YCHHS  WHQPOpPMAIUU
(bU3HYECKOTO COJIEP’KAaHUS U3 MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIIHO OCYILIECTBIISTh TIOWCK, aHaIN3,
CUCTEeMATH3AIlMI0 W  WHTEPIPETANHIO  HHPOPMAIHH
Pa3IUYHBIX BUJIOB B (POPM IMPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIb30BaTh  CpeiAcTBa  WMH(DOPMANMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOT U B pelIcHIH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX
3a/a4 ¢ coOM0IeHueM TPeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30MMacHOCTH, THTHCHBI, PECYpCcOCOCpPEIKCHHSI, TIPABOBBIX
U OTHYECKUX  HOPM, HOpPM  WH()OPMAIMOHHOM
0€30I1aCHOCTH;

co37aBaTh TEKCThl (DU3MYECKOTO COJCPXKAHUS B
pa3nuuHbIX opMaTax ¢ yu€TOM HazHadeHHs MHGOpMaLuu
W IEJeBON ayauTOpHUH, BBHIOMpas ONTUMAIbHYIO (opmy
MIpe/ICTaBJICHHS U BU3yaIH3aIiH.

YHuBepcajibHble KOMMYHHKATHBHbBIE 1eliCTBUS
Obwenue:

OCYIIECTBJISATh OOIIEHWE Ha ypokKax (U3MKH U BO
BHEYPOYHOM JIEATEIIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHUTYyallui
U CMSITYaTh KOH(IJIUKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C
UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

Coemecmnuasn oeamenbHOCmb:

NOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHOMN
U MHAUBUIYaJIbHOUM paboTHI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX NEHCTBUI
c yué-
TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaKJIOTO 4JieHa
KOJIJIEKTHBA;

OpUHMMATh  [eTd  COBMECTHOW  JIeATEIbHOCTH,
OpPraHW30BBIBATH W KOOPAWHUPOBATH JEUCTBUS 1O €&
JOCTHIKEHHIO: COCTaBIATh TUIAH JNEHCTBUH, pacIpenensTh
ponu ¢ y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXJaTh
pe3yabTaThl COBMECTHON pabOTHI;

OIICHMBATh Ka4yecTBO CBOETO BKIaJa U KaXJOTrO
y4acTHUKA
KOMaHJIbl B OOIIUI pe3ynapTaT Mo pa3paboTaHHBIM KpUTe-
pusiM;

mpenjaraTb HOBBIE TMPOEKTHI, OIEHUBATh WIEH C
MO3UIMA  HOBH3HBI, OPUTHHAIBHOCTH, MPAKTHUECKON
3HAYUMOCTH;
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OCYILIECTBIIATH TIO3UTUBHOE CTPATErNYECKOE MIOBEICHHE
B PAa3IMYHBIX CUTYyalUsX, IHPOSBIATH TBOPUYECTBO U
BOOOpaxeHHe, ObITh MHULIUATUBHBIM.

YHuBepcaiabHble peryJsiTUBHbIE 1eiiCTBUS

Camoopzanuszayus:

CaMOCTOSITEJIBHO ~ OCYILECTBIATh  I[103HABATEIbHYIO
JeITEIBHOCTD B 007acTH (PM3UKU M ACTPOHOMUH, BBISBIISITH
npoOJIeMbl, CTaBUTh W (QOPMYIHPOBATH COOCTBEHHBIC
3a/1a4y;

CaMOCTOSITEJILHO COCTaBJIATh I1aH peleHus
pacuéTHBIX M KauyeCTBEHHBIX 3a/ay, IUIaH BBINOJHEHUS
MPaKTUYECKOH paboOThl C¢ Y4ETOM HMEIOUINXCS PEeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciiupsATh paMKd y4eOHOro IpeAMeTa Ha OCHOBE
JMYHBIX TPEINOYTEHUI;

JieNlaTh OCO3HAHHBINM BBIOOp, apryMEHTHUPOBATH €ro,
Opathb Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh  (OPMUPOBAHUIO U MPOSBICHUIO
UIMPOKON 3pyauuuu B 00jacTH (U3HKH, TOCTOSHHO
MOBBIIIATH CBOM  0Opa3oBaTelNbHBIH U KYJIbTYpPHBIH
YPOBEHb.

Camokonmpoe.

7aBaTh  OLIEHKY  HOBBIM  CHTyalUsIM, BHOCHUTH
KOPPEKTHBBl B JIESATEIBHOCTb, OLCHMBATH COOTBETCTBUE
pe3yabTATOB LIETAM;

BJIaJIeTh HABBIKAMU I103HABATEIbHON peQIEKCUHN Kak
OCO3HAHMS COBEpPUIAEMBIX JEHCTBUI M MBICIUTEIbHBIX
IPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHMM; HMCIIOJIb30BaTh
npuéMsl  peduiekCud U1 OLEHKM CHUTyaluH, BblOOpa
BEPHOT'O peIleHUS;

YMETh OLIEHMBATh PUCKU M CBOEBPEMEHHO IPHUHUMATH
peLeHus 110 UX CHUKEHUIO;

Ilpunamue cebsn u opyaux:

OpuHUMaTh ce0s, MOHMMas CBOM HEJOCTaTKH U
JIOCTOUHCTBA;

IPUHUMATh MOTHUBBI M apIyMEHTBI IPYTUX IPU aHATIU3e
pEe3ybTaTOB JIESTENBbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYI'HX HA OIIMOKH.

IIpeamerHsIe

10 xacc/ 1 rog oOyuenus

YUeHUK HayuuTCs:

NOHMMATh  poiib  (U3UKK B  SKOHOMHYECKO,
TEXHOJIOTUYECKOM,  AKOJOTHYECKOH, COLMaIbHOH |
ITHYECKON cdepax AesITeNbHOCTH YeOBEKa; POJib U MECTO
(U3KMKY B COBPEMEHHOUM Hay4yHOU KapTHHE MUpPA; 3HAYCHUE
OTHCAaTEeIbHON, CUCTEMATU3HPYIONIEH, OOBICHUTENFHON U
MPOrHOCTHYECKON  (PYHKIMH (u3nyeckoi Teopum —
MEXaHUKH, MOJICKYISIpHOH (GU3UKH W TEPMOJMHAMUKH,
poib buznueckoit TEOpUH B dbopMupoBaHUU
MIpe/ICTaBICHHU 0 (U3NIECKON KapTUHE MUPA;

pas3nuyarhb yCIIOBUS MIPUMEHUMOCTH Mojenen

Hayunsiii Mmeton
MO3HaHUA
MIPUPOBIL.

Mexannka
MounexyispHas
duszuka u

TCPpMOJUHAMHKA

DNeKTpoAuHAMU
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(U3HYECKUX TEN W TMPOLECCOB (SBJICHUN): MHEpPIUAIbHAS
cucTemMa oTCcuéTa, a0COJIIOTHO TBEpPII0E TeJIo,
MaTepuajgbHas TOYKA, pPAaBHOYCKOPEHHOE JBM)KEHUE,
cBoOO/IHOE TMajeHue, aOCOJIOTHO yrpyras aedopmarus,
abCoMOTHO  ynmpyroe W abCOJIOTHO  HEYIpyroe
CTOJIKHOBEHHUS, MOJEIU Trasa, >KUIKOCTH U TBEPIAOTO
(KpUCTaJUIMYECKOTO) Teja, WJACANbHBIM TIa3, TOYEUHBIN
3apsijl, OJHOPOJIHOE AIEKTPUUECKOE I10JIE;

pa3nmuyarh ycioBHs (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH
(U3MYECKUX 3aKOHOB, IOHMMATh BCEOOIIUI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB u OrPaHUMYEHHOCTb
WCIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aQHAJIN3UPOBATH U OOBICHATH MEXaHMUECKHUE MPOIIECCHI
U SIBJICHMSI, UCIOJIb3Ysl OCHOBHBIE MOJIOXKEHUS U 3aKOHBI
MEXaHUKH (OTHOCUTEJIHBHOCTh MEXAHUYECKOTO JIBUKEHUS,
(GbopMynbl KMHEMAaTHUKH pPABHOYCKOPEHHOTO JIBUKEHUS,
npeoOpa3oBanus ['anunes i CKOPOCTU U NEpEeMENIeHMUs,
3akoHbl HpIOTOHA, MpUHIMI OTHOCUTENbHOCTH [anuies,
3aKOH BCEMHPHOIO TATOTEHHS, 3aKOHbI COXpaHEHUS
HMMITYJIbCa U MEXaHUYECKOW SHEPTUH, CBSI3b PAOOTHI CHIIBI C
M3MEHEHHEM MEXaHUYEeCKOU SHEprum, yCIOBUS
paBHOBeCUSl TBEPIOTO TeNa); MPH 3TOM HCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh YCIOBHS
MMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB: MPeoOpa3OBaHUI
lNanunes, BToporo u TpeThero 3akoHOoB Hb0TOHA, 3aKOHOB
COXpaHEHHUS UMIY/IbCa U MEXaHMYECKOW 3HEPTuHu, 3aKOHa
BCEMUPHOTO TATOTEHUS;

aQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE IMPOLIECCHl U
ABJICHUS, MCIOJb3Yys OCHOBHbIE TonokeHus MKT wu
3aKOHBI MOJIEKYJIIPHOH (DM3UKH M TepPMOJMHAMUKU (CBA3b
JABJICHUS WAEaJbHOTO Tra3a CO CpelAHed KUHETHYECKOM
SHEprueil TEeIUIOBOTrO ABM)KCHHUS M KOHIIGHTpalMen ero
MOJIEKYJI, CBSI3b TEMIEpPaTyphl BEIIECTBA CO CpelHel
KUHETHMYECKON SHEprueil TEIUIOBOTO JIBMDKEHUSI €ro YacTH,
CBS3b JIaBJICHUS HJICANBHOTO Ta3a C KOHIIGHTpaluei
MOJIEKYIl U €ro TeMIIepaTypoil, ypaBHeHue MeHaeneeBa—
Knaneiipona, mnepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs SHEPTUU B TEIUIOBBIX IMPOLIECCaxX); IPU STOM
UCIOJIb30BaTh MAaTeMaTHYEeCKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh yCIOBHS MPUMEHUMOCTH ypaBHEHHUS
MenneneeBa—Kinaneiipona;

aHAJIM3UPOBATh U OOBICHATH 3JIEKTPUUECKUE SBICHMS,
UCIIOJIB3YS OCHOBHBIE TI0JIO>KEHHUS U 3aKOHBI
AIEKTPOJAUHAMUKH (3aKOH COXPAaHEHUS JIIEKTPUYECKOTO
3apsja, 3aKOH Kynona, MOTEHIIUAIBHOCTh
NEKTPOCTATUYECKOTO  IOJI, MPUHLUI  CYNEpPHO3ULUU
IEKTPUYECKUX TI0JIE€H, INPU 3TOM yKas3blBass YCJIOBHS
npuMeHUMOCTH 3akoHa KynoHa; a Takke NpakTUYECKH
BA)KHBIE COOTHOUIEHHUA: 3aKOHBI OMa JUIsl ydacTkKa LEenu U
JUIsL 3aMKHYTOM DJIEKTPUYECKOW ILenH, 3akoH JDKoymsa—
Jlenma, mnpaBuna Kupxroda, 3axonsl Dapames s
IEKTPOJIN3A);

Ka
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OTMHCHIBaTh  (DU3MYECKHE TIPOIECCHl W SIBIICHUS,
HCIIOJIB3YS BEJIMYMHBI: nepeMenieHue, CKOPOCT®,
YCKOpPEHUE, UMIYJIbC TEJa M CUCTEMBI TEJ, CHJIa, MOMEHT
CWIBI, JIaBJICHHE, TOTCHIIMATbHASI SHEPTHUs, KHHETHUECKas
JHEprusi, MEXaHW4YecKas »dHeprus, pabora  CHIIBI,
IEHTPOCTPEMUTEIIBHOE YCKOPEHHEe, CWJIA TSKECTH, Chja
YIIPYrOCTH,  CWJa  TPEHHS,  MOINHOCTh,  DHEPTHS
B3aUMOJCHCTBUSA Tena ¢ 3eMiEl BOIM3U €€ TIOBEPXHOCTH,
SHEeprusi ynpyroud aeopmanuu NPYKUHBI, KOJIHYECTBO
TEIUIOTHI, a0COJIIOTHAs TemIieparypa Tena, paboTa B
TEPMOJMHAMUKE, BHYTPEHHSS  DJHEPrus  HUACAILHOTO
OJIHOATOMHOTO ~ rasa, paboTra  WaeaJlbHOro  Tasa,
OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KII waeanbHOrO
TEIIOBOTO JIBUTATEIS; AIEKTPUICCKOE moJie,
HaMpsDKEHHOCTh  AJIGKTPUYECKOTO TIOJIS, HANPSHKEHHOCTH
MOJISI TOYEYHOTO 3apsja WIM 3apsHKSHHOTO Iapa B
BaKyyMe u B JNDJIEKTPUKE, MMOTEHIIHAT
MEKTPOCTATHYECKOTO  IOJIs, PA3HOCTh  TOTEHIHAJIOB,
NIEKTPOJBIIKYIIAS CWJIa, CHJa TOKa, HamlpsDKEHUE,
MOIIIHOCTh  TOKa, JJIEKTpUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa,  COTNPOTHBIICHWE  y4acTKa Iemu  C
MOCJICJIOBATENILHBIM M TApaJUICTBHBIM — CO-CIMHEHUEM
PE3UCTOPOB, SHEPrHs AIIEKTPUIECCKOTO OISt
KOHJICHCATOPAa;

OOBSICHATh  OCOOEHHOCTH  TIPOTEKaHUsS  (U3UICCKUX
SIBJICHUH: MEXaHHYECKOE JBIDKECHHE, TEIIOBOE BIIKECHHE
YacTUI] BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE
nBwkenue, muddys3us, ucmapeHre, KUMeHne U KOHIeHCalus,
IJIABJICHHE " KpHUCTaLTU3AITHS, HanpaBJICHHOCTh
TETUIOTIepEeIaun, AJISKTPHU3AUS TeN, SKBUIOTECHIIMATIHLHOCTh
MOBEPXHOCTH 3aPsHKEHHOTO TIPOBOTHHKA,

MPOBOJIUTh  MCCIEIOBAHUE  3aBUCHMOCTH  OJHOM
(bM3UYECKON BEIMYHMHBI OT JIPYrOM C HCIOJIh30BAHUEM
OpSAMBIX ~ W3MEPEHUH: TIPH  OTOM  KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBAaTh  PE3yJbTAaThl  IMOJYYCHHOM
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJIC TpadUKOB C
y4€TOM aOCONIOTHBIX TMOTPEIIHOCTEH H3MEpeHUil, AenaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEAOBAHMUS,

MPOBOJIUTh  KOCBEHHBIE  HW3MEpPEHUS  (U3HYECKHX
BEJIMYMH; TIPH OTOM BBIOMPATh ONTHUMAIBHBIA METOJ
HU3MEPEHHS, OIICHUBATh aOCOJIIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

OPOBOAMUTH OMBITHl 1O MPOBEPKE MPEIOKEHHON
TUNOTE3bl:  TUIAHUPOBAaTh  JKCIEPUMEHT,  coOupaTh
AKCMIEPUMEHTATIBHYIO YCTaHOBKY, aHAIU3UPOBATH
MOJIydeHHBIE pEe3YNbTaThl M JeJaTh BBIBOJ O CcTaTryce
MPEI0KEHHON THUIOTE3bI;

cobmromath mpaBwia  O€30MacHOTO  TpyAa  IpHU
MPOBEJICHUU  HCCIENOBaHUH B  pamMKkax  ydeOHOro
IKCIIEPUMEHTA, MMPAKTUKyMa U y4eOHO-UCCIIeI0BATEIbCKOM
U TPOEKTHOH  JEATENbHOCTH C  HCIHOJb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB u 1a60pPaTOPHOTO
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000pyI0BaHNUS;

pemarb pacy€THBIE 3a/1a4d C SIBHO 3aJIaHHOM M HESBHO
3alaHHOM (PU3MYECKON MOJIENbIO: HA OCHOBAaHWU aHAIIA3a
yciaoBus OOOCHOBBIBATH BBIOOP (U3MYECKO MojenH,
oTBeYaroIIeil TpeOOBAHUSAM 33/1a4H, TPUMEHSTH (OPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNAThl (PU3UUYECKUX
TEOPUI TIPH HCIOJI30BAHUM MATEMAaTUYECKUX METOJIOB
peleHusi 3anad, MPOBOAWTH pacy€Tbl HAa OCHOBAHHUH
UMEIOIIMXCSL JTAHHBIX, AaHAJU3UPOBATh pE3YyIbTaThl |
KOPPEKTUPOBATh METOJIbI PEIICHUS C YUIETOM MOTYyYECHHBIX
pe3yJIbTaToB;

pemiaTh KaueCTBEHHBIC 3aJauu, TpeOyromue
MPUMEHEHHSI 3HAHUN W3 Pa3HBIX PA3CNIOB IIKOJIHLHOTO
Kypca (U3MKH, a TaKXKe€ WHTETpallUM 3HAHUN W3 JPYrux
MIPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJAa: BBICTpauBaTh
JOTUYECKYI0 [ENOYKY pacCyKICHUW C ONopol Ha
W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3UUYECKUE
SIBJICHHS;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHHS
OCHOBHBIX MPUHIIATIOB Pa0OTHl U3MEPHUTEIBHBIX TPHOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUUYECKUX TPOIIECCOB;

MPUBOIUTh  TPUMEPHl  BKJIaJa  POCCHHCKHX W
3apyOexHBIX YUEHBIX-QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHUE TMPOLIECCOB OKPYXKAIOIIETO MUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLEHUBAThH MOCIEACTBUS OBITOBOW U
MPOU3BOJCTBEHHOM NIEATEIILbHOCTH YEJIOBEKA, CBA3aHHOMW C
(DMBUYECKUMH TIPOILIECCaMM, C TIO3HIIUN 3KOJOTHUYECKOU
0€30MacHOCTH,  NPEACTABIEHUH O  palMOHaJIbLHOM
IPUPOJOTIOIB30BaHNH, & TAKXKE PA3yMHOM HCIIOJIb30BAHUH
JOCTVMKEHUM HAyKd W TEXHOJOTHH MJi1 JajJbHEUIIero
Pa3BUTHSI YEJIOBEYECKOTO OOIIECTBA;

IPUMEHSITh pasiauuHble  crocoObl  paboThl ¢
uH(popmanuen buznyeckoro CoJIep>KaHus c
UCIIOJIb30BAaHUEM COBPEMEHHBIX UHGOPMAITMOHHBIX

TEXHOJIOTUH: TpPU OSTOM HCIIOJIB30BAaTh COBPEMCHHBIC
MH()OPMAIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKa, IepepaboTKu
M TpeAbsABICHHS Y4eOHOW M Hay4YHO-TIOMYJSPHOU
uHpOpMauy, CTPYKTYPUPOBAaHHS U  WHTEPIPETAluU
uH(pOpMaIKY, MOJTYYCHHON W3 Pa3IMYHBIX HCTOYHHKOB;
KPUTHYECKH aHAJTM3UPOBATH MOJTydyaeMyr0 MHPOPMAIHIO U
OLICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIHMXCS
3HaHUH, Tak M Ha OCHOBE aHajIM3a MCTOYHHMKA
UH(pOpMaLNH;

NpOSIBIATE  OPraHU3alMOHHBIE W  TI03HaBaTEJIbHBIE
YMEHHUSI CaMOCTOSITEIBHOTO MPUOOPETEHHs] HOBBIX 3HAHUH
B IIpollecce BBIMOJHEHHs TPOEKTHBIX M  y4eOHO-
UCCIIeIOBAaTeNIbCKUX  paboT; paboTarb B TIpynme C
UCTIOJTHEHUEM pa3NUYHbIX COLIMANIBHBIX poJeit,
IUTAHUPOBATh PabOTY TPYIIIBI, PALIMOHATIBHO PACIIPEICATh
NeATeNbHOCTh B HECTAHAAPTHBIX CHUTYaLUsX, aJE€KBATHO
OLICHUBATh BKJQJ KaKJIOTO W3 YYaCTHUKOB TPYNIbI B
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pelieHne paccMaTpuBaeMOi POOIEMBI;

MPOSIBJIATh MOTHBAIIUIO K Oyaymiel npodeccnoHanbHOM
NEATENIFHOCTH T0 CIEIHATBHOCTSIM  (PH3HKO-TEXHUUECKOTO
poQuIs.

[IpenmerHbIE

11 kmacc/ 2 rog o0y4eHus

Y4eHuk Haydurcs:

NOHUMAaTh  poib  (QU3UKA B SKOHOMHYECKOM,
TEXHOJIOTUYECKON, COLNMAIBHOH U JTHYECKOH cdepax
NESITEIbHOCTH 4YEJIOBEKAa; pOJib U MeCTOo (PU3UKU B
COBPEMEHHOM HAay4YHOU KapTUHE MUPA; POJb ACTPOHOMHH B
MIPAKTHUYECKOW JIEATEIbHOCTH YEJIOBEKA M JaJbHEHIIEM
Hay4YHO-TEXHUYECKOM PA3BUTHH; 3HAYCHHE OINMCATEIBHOM,
CHUCTEMaTU3UPYIOIIEH, O0OBACHUTEIILHON 51
MPOTrHOCTUYECKOW (QYHKIUN (PU3NYECKOW Teopuu —
JEKTPOINHAMMKH, CHeHaIbHOM TEOpUHU
OTHOCHUTENIbHOCTH, KBAHTOBOW (PU3MKHU; posib (HU3HUYECKOI
TeOpuu B (OPMUPOBAHUU TPEACTABICHUN O (HU3HMIECKOM
KapTUHE MHpa, MecTO (PU3MYECKOM KapTUHBI MHpa B

o0meM psAly COBPEMEHHBIX  E€CTECTBEHHO-HAYUHBIX
MPEJICTaBICHUN O IPUPO/IE;
pa3im4yaTb YCI0BHUA MIPUMEHUMOCTHU MOJIGJ'IeI\/'I

(UBUYECKUX T M TPOIECCOB (SBJICHHUI): OJHOPOIHOE
AJIEKTPUYECKOE W OJHOPOJHOE  MAarHUTHOE  MOJ,
TapMOHHYECKHE KOJIeOaHMs, MAaTeMaTHYECKUN MasTHUK,
UJICATIbHBIN TIPY>KUHHBINA MasiTHUK, TAPMOHUYECKHUE BOJIHBI,
WJIeaNbHBIM  KOJEOATeNbHBIA KOHTYp, TOHKas JIMH3a;
MOJIeJIed aToMa, aTOMHOIO Siapa W KBAaHTOBOM MOJEIHN
CBETA;

paznu4arh YCIIOBUS (rpaHuItpl,
NPUMEHUMOCTH  (U3MYECKHMX  3aKOHOB,  IOHHUMATh
BceoOmMii  Xapakrep (yHIaMEHTaJbHBIX 3aKOHOB |
OTPAaHUYEHHOCTD MCIOJb30BAHMS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh M OOBSCHATH  DJIEKTPOMAarHUTHBIC
IIPOLIECCHI U SIBJICHUS, UCIOJIb3Yysl OCHOBHBIE TOJIOKEHUS U
3aKOHBl  JJIEKTPOJMHAMUKA U  CHEHUAIBLHON  TEOpUH
OTHOCHTEIILHOCTH (3aKOH COXpPaHEHHUsS DSJIECKTPUUYECKOTO
3apsga, cwia  Awmmepa, cuna  Jlopenma,  3akoH
3JIEKTPOMAarHUTHOM WHAYKLIMM, MpaBwio JleHna, cBs3b
OJIC caMOMHAYKIHMH B 3JIEMEHTE JIEKTPUUECKOW LIEMH CO
CKOPOCTbIO  M3MEHEHMsI  CWJIbl  TOKa;  IOCTYJNaThl
CIELMAaJIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);

aQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE IMPOIIECCHI U
SIBJIICHUS, WCIIONB3YSl TMOJIOKEHUS KBAHTOBOM (DU3HKHU
(ypaBHeHue OiHmTeHHa I (HoTOdPdeKTa, NepBbI U
BTOpOWM mocTynaTel bopa, TOpUHIMO  COOTHOLIEHUS
HeomnpenenénHocTeil [eif3enOepra, 3akOHBI COXpaHEHUS
3apsIOBOTO M MAacCOBOTO YHCEN U DHEPTrUU B SACPHBIX
peaKlusX, 3aKOH PaJIMOAKTUBHOTO PaCIajia);

OTMHCHIBaTh  (DU3MYECKHE TMPOIecChl U SBICHHS,
WCIIOJIb3Ysl BEJIIMUMHBL: HANpPsHKEHHOCTh DJIEKTPUUYECKOTO

obactn)

DNeKTpOoIMHAMU
Ka

Koaebanus u
BOJIHBI

OCHOBEI
crennaJbHOI
TEOpUH
OTHOCHTEIBHOCT
H

KsanroBas
¢buznka

DJIeMEHTHI
aCTpPOHOMHH U
acTpopu3uku
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MOJIsI, TIOTEHIIUAT AJIEKTPOCTATUYECKOTO TIOJIS, PAa3HOCTh
MOTCHIIMATIOB,  JJCKTPOJABIDKYIAS  CWJIa,  WHAYKIUS
MarHuTHOTO TIOJISi, MAarHWTHBIA TMOTOK, cuia Amriepa,
WHIYKTUBHOCTD, 3JICKTPOBMKYIIAs CHJIa CAMOWHIYKIIHH,
SHEPrusi MArHUTHOTO TIOJSi TPOBOJHHUKA C TOKOM,
PENSATHUBUCTCKUI HMITYJIbC, TIOJTHAS JHEPTHUsl, DSHEPTHS
MIOKOSI CBOOOJHOM YaCTHIIBI, SHEPTUS U MMITYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsifl sIpa, SHEPTHUS CBS3H SJIPa;

OOBSICHATh OCOOCHHOCTH TPOTEKAHUS (PU3HMUECKHUX
SIBJICHUW: 3JICKTPOMArHUTHAS WHIYKIIHS, CaMOWH]IYKIIHSI,
pe3oHaHc, uHTepdEpeHIUs BOJH, JU(paKIUs, TUCTICpCHs,
MOJIHOE BHYTPEHHEE OTpakeHHe, (OTOIICKTPUICCKHIA
abdext (dbotorddexr), anpda- u Oera-pacnansl siaep,
ramMma-m3JiydeHue  sgep;  QU3HYeCKHe  MPHHIIMITBI
CTIIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIPEJICIIATh HAMPABICHHE WHIYKIIUU MArHUTHOTO TIOJIS
MPO-BOJIHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOWTh  HM300pa)XKeHHE,  CO3/1aBaeMoe  IIIOCKUM
3epKajJoM, TOHKOW JIMH30H, H PAaCCUYHUTHIBATH €r0
XapaKTePUCTHKH;

MPUMEHATh  OCHOBOIIOJIATAIOIINE  ACTPOHOMHYECKHUE
TTOHATHS, TEOPUU W 3aKOHBI JUI aHAM3a W OOBICHCHHS
(U3HYECKUX TIPOIECCOB, MPOUCXOIAINIMX B 3BE3AAX, B
3BE3OHBIX CHUCTEMaX, B MEX-TaJaKTUUYECKOW Cpele;
IBYKEHUS HEOSCHBIX TEJI, DBOIIONMH 3BE3 M BeeneHHoM;

MIPOBOJUTH HMCCIIEOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH C HCIOJB30BaHUEM TMPSAMBIX HM3MEpPEHUil: MpHu
9TOM  KOHCTPYUPOBaThb  YCTaHOBKY,  (DMKCHpPOBATh
pe3ynbTaThl  MOJYYEHHOM  3aBUCHUMOCTH  (PU3MUECKUX
BEJIMYMH B BHUAEC TIpaduKOB C Y4€TOM aOCOIOTHBIX
HNOTPEIIHOCTe  M3MEpPEeHMid,  JenaTb  BBIBOABI IO
pe3ylibTaTaM UCCIIeJOBaHMUS;

OPOBOAUTH  KOCBEHHbIE  M3MEpeHUs  (U3HUECKUX
BEJIMYMH; TMpPU O3TOM BbIOUpATh ONTHUMAJLHBIA METOM
U3MEpEHUs, OLICHUBATh AaOCOJIIOTHBIE U OTHOCUTEJIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHUIA;

OPOBOAMUTH OMNBITHl 10 MPOBEPKE MPEUIOKEHHON
TUNOTE3bl:  IUIAHUPOBAaTh  JKCIIEPUMEHT,  coOupaTh
JKCIIEPUMEHTATILHYIO YCTaHOBKY, aHAIU3UPOBATH
MOJIyYeHHBIE pEe3YNbTaThl M JeJaThb BBIBOJ O CcTaTyce
PEI0KEHHON THIIOTE3bI;

OTIMCHIBATh METO/IbI MOJTyYESHHUS HAYYHBIX
ACTPOHOMUYECKUX 3HAHMUIA;

coOmrogaTh mpaBwia  0O€30MacHOTO  TpyAa  IpHU
NPOBEJCHUH  HWCCIENOBAaHWM B  paMKax  y4eOHOro
JKCMIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIeI0BATEIbCKOM
U TPOEKTHOW  JCSITENBHOCTH C  HCIOJb30BaHHEM
HM3MEPUTENHHBIX YCTPOUCTB u 1abopaTopHOTO
000py/I0BaHNUS;

pemath pacuéTHbIC 3a/1a4M C SBHO 33JaHHON M HESIBHO
3alaHHOM (PU3MYECKON MOJIeNbI0: Ha OCHOBAaHWU aHAIIM3a
yCIOBUsL BbIOMpaTh (U3MYECKHE MOJENH, OTBEYAlOlIHe
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TpeOOBAaHUAM 3aJaud, NPUMEHATH (OPMYIbI, 3aKOHBHI,
3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UYECKUX TEOPHH IpU
HCIIOJIb30BAHUM  MATEMaTHMYECKUX METOJOB  pELICHUS
3a/1a4, IPOBOAUTH PACYETHI HA OCHOBAHUM HMMEIOLIUXCS
JAHHBIX, AHAJIU3UPOBATh PE3YNIbTAThl U KOPPEKTHPOBATH
METO/Ibl PEIIEHUS C Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemarhb KayeCTBEHHbIE 3aJauu, TpeOyromue
OPUMEHEHUS 3HAaHUH M3 pa3HbBIX pa3JesiOB IKOJIbHOIO
Kypca (U3MKH, a TaKkKe WHTETPAllMU 3HAHUN U3 JIPYrux
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh
JOTUYECKYI0 LIENOYKY PACCyXIACHUW C ONOpOol Ha
W3YYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PHU3UYECKHE
SIBJICHUS,

HCI0JIb30BAaTh TEOPETHUECKUE 3HAHUS Ul 0OBSCHEHUS
OCHOBHBIX MPUHIUIOB pabOThl U3MEPUTEIBHBIX PUOOPOB,
TEXHUYECKUX YCTPONCTB M TEXHOJOTUYECKUX ITPOLIECCOB;

NPUBOJUTh  TNPUMEPbl  BKJIAJa  POCCUHUCKUX U
3apyOexHBIX YUEHBIX-QU3UKOB B pa3BUTHE HAyKd, B
00BsICHEHUE TMPOLIECCOB OKPYXKAIOIIEr0 MUpPa, B pa3BUTHE
TE€XHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBAThH MOCIEACTBUS OBITOBOW U
MIPOU3BOJICTBEHHON AEATEIbHOCTH YeJIOBEKa, CBSI3aHHOM C
(DUMBUYECKUMH TIPOLIECCAMM, C TIO3HIIUN DKOJOTHUECKOU
0€30MacHOCTH,  NPEACTABIEHUH O  palMOHaJIbLHOM
MIPUPOIOIIOJIL30BAHNH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU
JOCTVMIKEHUM HAyKu W TEXHOJIOTUM [IJis JajdbHEHIIEero
Pa3BUTHSI YEJIOBEYECKOTO OOIIECTBA;

MIPUMEHSATH pasnuuHbie  CHOCOOBI  PaboOTBI €
nHpopManuen (bu3IecKoro COJICpKaHUs c
UCIIOJIb30BaHUEM COBPEMEHHBIX UH(OPMAIIMOHHBIX

TEXHOJIOTHH: TPU ATOM HCIOJb30BAaTh COBPEMEHHBIE
WH(POPMAIMOHHBIC TEXHOJIOTUH JIJIsl TIOUCKA, MepepaboTKu
U TpEeIbsBICHUS Y4eOHOH W HAYyYHO-TIOMYJISIPHOUN
UHPOpPMALUK, CTPYKTYPUPOBAHUS W  HHTEPIPETAIHH
UH(POpPMAIIUHU, TOJYYCHHON W3 Pa3JIMYHBIX HCTOYHHUKOB;
KPUTUYECCKH aHAJTU3UPOBATh MOJIy4aeMyr0 HH()OpMAIUIO
OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HaHWW, Tak M Ha OCHOBE aHajuW3a HMCTOYHHKA
nHpopMmaruu;

NPOSIBJIATE  OPraHU3alMOHHBIC W  TI03HABATEJILHBIC
YMEHUSI CaMOCTOSITEJIBHOTO NPUOOPETEHHSI HOBBIX 3HAHUH
B IIpollecce BBIMOJHEHHs TPOEKTHBIX M  y4yeOHO-
UCCIeIoBaTeNbCKUX paboT; paboTare B TIpymme cC
UCTIOJIHEHUEM Pa3INYHbIX COLIMAJIBHBIX poJiei,
IUTAHUPOBATh pabOTy IPYMIbI, PAMOHATIBHO PAaCHpEeAEsITh
JeATeNbHOCTh B HECTAHAAPTHBIX CHUTYaLUsAX, aJE€KBATHO
OLICHUBATh BKJAJ KaXJOTO W3 YYaCTHUKOB TpPYNIbI B
peleHre paccMaTpuBaeMoi MpoOIeMb;

MPOSIBIATH MOTUBALIMIO K Oyaymieil npodeccuoHanbHOM
NEeATETbHOCTH 110 CIEeHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO
npopuis
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3. COAEP/)KAHUE YYEBHOTI' O IPEJIMETA/KYPCA

HasBanue
paznenos(a)/raas (bl)
n/unu TeM(bl)
y4eOHOTO MpeMeTa

Kpatkoe coneprkanue mporpamMmel pasaeno(a)/ riaaB(bl) u/mimi TeM(bl)
y4eOHOTO mpeaMeTa

Hay4yHbiii MeTOo/
MO3HAHMS NPHUPOABI

O®m3uka - ¢yHAaMeHTanpHas Hayka o mnpupoje.Haydnsrii meton
MO3HAHUS U METO/Ibl CCIIE0BaHUs (PU3HUECKUX SIBJICHUH.

OKCIIEpUMEHT M Teopusi B Ipolecce TIO3HAHUA  IPUPOJIBL.
Habmtoienue u 3KkcriepuMeHT B (PU3UKE.

CrnocoObsl  u3MepeHus (U3HUYECKUX BETUYMH (AaHAJIOTOBBIE U
uu(dpoBble H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHbIE J1aTYMKOBBIE
CHUCTEMBI).

[lorpemnocty u3MepeHuil ¢Quznueckux BeauuuH (aOcoytOTHAs M
OTHOCHTEIIbHAS).

MonenupoBanue GU3NYECKUX SBJIEHUN U MPOIECCOB (MaTepuaibHas
TOYKa, a0COJIOTHO TBEPJOE TENO, HMeajbHas XKUIKOCTh, WICATbHBIN
ra3, To4euHblil 3apsya). ['munore3a. dusznueckuii 3aKOH, TPAHUIIBI €O
npuMeHuMocTi. dusznueckas Teopusl.

Pons u mecro ¢usuku B QOpMHpPOBAHUM COBPEMEHHOH Hay4yHOU
KapTUHBI MUPa, B TPAKTUYECKON JeATeIbHOCTH JIIOJIEH.

Mexanuka

Mexanndeckoe  JaBHKEeHHE. (OTHOCHTEIBHOCTh  MEXAHHYECKOIO
nBrUKeHUs. CucTema OTcuéra.

[Ipsimas u oOpaTHas 3a7ja4n MEXaHUKH.

Pannyc-BekTop MaTepuanbHOM TOYKH, €r0 MPOEKIUU Ha OCHU CUCTEMBI
KoopauHat. TpaekTopusi.

[lepemenienue, cKOpPOCTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTbH)
U YCKOPEHHE MaTepUalbHOM TOYKHM, MX MPOEKUMU HA OCHU CHCTEMBI
KoopauHat. CloKeHUe MepeMEICHUI 1 CJI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKEHHE.
3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IIyTH MaTepuajb-HON
TOYKH OT BPEMEHHU U UX TpaduKu.

CBoOonHoe maneHue. YckopeHue cBOOOAHOTO majaeHus. [IBuxeHue
Tena, OPOIIEHHOTO MO/ YIJOM K FOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT,
CKOPOCTH M YCKOPEHMS MAaTE€pUaIbHOM TOYKM OT BPEMEHUM U HX
rpaduKkH.

KpuBonmueiiHoe nBuxeHue. J[BHKeHHME MaTepUaJIbHOW TOYKHU I10
OKPYXXHOCTU. YTJoOBasi M JIMHEWHas ckopocTb. Ilepmoa u yacrora
obpamenusa. LlenTpocTpemurensHoe (HOpMajbHOE), KacaTelabHOE
(TaHreHMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepUAIbHON TOUKH.

IlepBbiii 3akoH HproToHa. HMHepuumanbHble CHCTEMBI OTCYUETA.
[Ipunuun otHocutensHOCTH [amumnes. HewHepuuanbHblE CUCTEMBI
oTcuéra (onpeaenaeHue, NpUMepsl).

Macca tena. Cuia. I[TpyHIuI Cynepno3unyu Cuil.

Bropoi 3akoH HbroToHa 1711 MaTepualbHOU TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUaibHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHUSA. JDKBUBAJIEHTHOCTh TPABUTAIIMOHHON U
WHEPTHOM MacCCHI.

Cuna TsokecTH. 3aBUCHUMOCTb YCKOPEHHUS CBOOOJHOIO MaJeHHUsl OT
BBICOTHI HaJ| MMOBEPXHOCTHIO TJIAHETHI U OT reorpaduueckoil MUpOTHL.
JIBukeHne HeOeCHBIX Tel M X CIyTHHKOB. 3akoHbl Kerepa. [lepBas
KOCMHYECKasi CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBrxyiierocs ¢
YCKOpPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHUS CKOJILKECHHS U CHIIA
tpenusi nokos. Koadpduument tpenus. Cuna conmpoTHBICHHS IpH
JBUKEHUM Tejla B JKUIKOCTH WJIM rasze, €€ 3aBUCUMOCTb OT CKOpPOCTHU
OTHOCHUTEJILHOTO JIBHKEHUS.

Hasnenue. ['mapocrarudeckoe nasinenue. Cuiia Apxumena.

AOGcomotHo TBEpHoe Teno. IlocTymarensHOe W BpalaTeIbHOE
JBUKEHHE TBEPAOro Tesna. MOMEHT CHIIbI OTHOCUTENIBHO OCH BPAIlICHHUS.
[Ineuo cuibl. CrioskeHue cuil, MPUIIOKEHHBIX K TBEpHOMY Teny. LleHnTp
TSKECTH TeJa.

VYcnoBust paBHOBECUS TBEPAOTO TeENA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PABHOBECHE.

Nmvmnynbc maTepuanbHOW TOYKH, CHUCTEMBI MaT€pUaIbHBIX TOYEK.
Lentp macc cucTteMbl MaTepUalbHBIX TOYEK. TeopeMa O ABMKEHUU
LIEHTpa Macc.

NMnynbsc cuiibl 1 UI3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MoMeHT wumnyneca MaTepuanbHOM TOYkH. [IpencraBinenume o
COXPAaHEHWU MOMEHTA UMITYJIbCa B IIEHTPAIbHBIX MOJISIX.

PaGora cumnbl Ha MajioM U Ha KOHEYHOM nepeMenieHuu. ['paduyeckoe
MpeACTaBICHUE PaOOThI CUJIBI.

MOoOIIHOCTE CUIIBL.

Kunernyeckass »Hepruss MaTepHallbHOW TOukd. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU MaTepUaIbHOM TOUKH.

[loTeHnmanpHple M HEMOTEHIMadbHbIE cUibl. [loTeHuuanbHas
sHeprusi. [loTeHumanbHass dHeprust  ynpyro  aehOpMUPOBAHHOU
npyxuHbl.  IloTeHnuanbHas  dHepruss Teida B OJHOPOJHOM
rpaBUTallMOHHOM  mosie.  [loTeHumanbHass  SHeprust Tena B
IPaBUTALIMOHHOM II0JIE OJHOPOAHOTO Iapa (BHYTpU M BHE IIapa).
Bropas kocMuueckasi CKOpocTh. TpeTbst KoOcMUYecKasi CKOPOCTb.

CBs13b pabOTHI HETIOTECHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYEeCKOM
SHEPTUU CHUCTEMBbI TeJl. 3aKOH COXpaHEHHS] MEXaHHUUECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

Konebarensuas cucrema. CBOOOJHEIE KOJIEOAHMS.

lapmonnueckue xkonebanusa. Kunemarnueckoe U AMHAMHYECKOE
OmMHMCaHHWe.  ODHEPreTUYecKoe  OMUCaHWEe  (3aKOH  COXpaHEeHUus
MeXaHW4YecKkol  sHepruu). BbIBOA  JIMHAMUYECKOTO  OIMUCAHHS
rapMOHUYECKHX  KoJebaHMd W3  HMX  DHEPreTHYecKoro  u
KUHEMaTU4YeCKOTO OTTUCAHHUSL.

Ammntyna u ¢asza konebanuil. CBA3b aMIUIMTYIBl KOJICOAHHIA
UCXOAHOW BEIMYMHBI C aMIUIUTyJaMu KojebaHui e€ CKOpocTH U
YCKOpEHHUS.

Ilepuon u wyactora konebanuii. Ilepmon Mambix CBOOOTHBIX
KojeOaHuil  MareMaTHdeckoro MasTHHKa. [lepuon  cBOOOIHBIX
KoJIe0aHUI MPY>KUHHOTO MasiTHUKA.

[TonsiTne o 3aryxaromux KosieOaHUSX. BuIHYXIeHHBIE KOJeOaHUS.
Pe3onanc. PezonancHas kpuBasi.

NuBapuaHTHOCTh MOAYJIE CKOPOCTH CBeTa B Bakyyme. l[IpunHumn
OTHOCHUTENIBHOCTH DMHIITENHA. [IpocTpaHCTBO U BpeMs B clieLMalbHON
TEOPUU OTHOCUTEILHOCTH. DHEPrus W UMMIYIhC CBOOOJHON YaCTHIIBL
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CBsI3b MacChI M SHEPrUH CBOOOIHOM YaCTUIIBI. DHEPTUs TIOKOSL.

MoaexyasipHast
(puzuka n
TePMOJAMHAMMKA

OcHOBHBIE NOJIOKEHUS MOJIEKYIsIpHO-KMHeTHYeckoil Teopun (MKT),
ux omnbiTHOe oOocHoBanue. Juddysus. bpoyHOBCKOoe IBMKCHHUE.
Xapakrep IBMKECHHsS W B3aMMOJECHCTBUs 4acTULl Bellecrtsa. Mozenn
CTpPOEHUS Ta3oB, XKUAKOCTEH M TBEPABIX Tl U OOBSCHEHUE CBOMICTB
BEIIIECTBA HA OCHOBE J3THUX MoJene. Macca M pa3Mepbl MOJIEKYI
(aromoB). KonnuectBo BemtectBa. [locTosinnast ABoraipo.

TennoBoe paBHOBecwe. Temmeparypa W CHOCOOBl €€ U3MEpPEHUS.
[IIxaia remneparyp Llenscus.

Mopens wunpeansHoro raza B MKT: wactunel rasa  aBuxKyrcs
XA0TUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

T"azoBrIe 3aKOHBI. YpaBHeHue MenneneeBa—Knarneiipona.
AbcomoTHas TemmepaTypa (mukana Ttemreparyp KenbBuHa). 3akoH
Hanprona. MHM3ompomeccbl B HIEaTbHOM Ta3e €  MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['paduyeckoe mpecTaBlIeHUE H30MPOLIECCOB:
n30TEpMa, U30X0pa, n3odapa.

Csi3p MeXay [aBJICHHEM M CpeJHEeH KHHETHYECKOW »Heprueu
MOCTYNATEebHOTO TEIJIOBOIO JIBWXKEHUS MOJIEKYJ HIEalbHOTO rasa
(ocHoBHOE ypaBHeHue MKT uneansHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOJIUHAMUYECKON CHCTEMBI CO
CpeaHEed KUHETHYECKOW DHEpPruerd IMOCTYNaTeIbHOTO  TEIUIOBOTO
JBW)KCHUS €€ YacTHIl.

Monens uaeanbHOro raza B TEpMOJIMHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHre MeHneneeBa—KianeiipoHa u BbIpaXXe€HHE IJIsI BHYTPEHHEH
SHEpPruu.  YCIOBUS  NPUMEHUMOCTA  3TOM  MOJEIU:  HU3Kad
KOHIICHTPALMsI 4YacTHULl, BBICOKME TeMIlepaTypbl. BrlpaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO MJEAIBHOIO rasa.

DOnemeHTapHas paboTa B TepMOoAMHAMUKe. BbruncieHue paboOThl 1O
rpaduky npoiecca Ha pV-auarpamme.

Tennonepenadya kak crnoco0 W3MEHEHUsT BHyTpeHHeH sHeprum TJ]
cucteMmbl 0e3 coBepiueHusi pabotsl. KoHBekuMs, TEmIONpPOBOIHOCTD,
U3JIy4YCHHE.

KomnuectBo Tennotel. TernoéMkocTh Tena. YaenbHas U MOJISIpHAs
TEIJIOEMKOCTU BEIIECTBA. YJeJlbHAas TEIUIOTAa CrOpPaHUs TOIUIMBA.
Pacuér konmumuectBa TeroThl Tpu Terwionepenade. llonsTtue 00
aanabaTHOM Ipoliecce.

[lepBblii 3ak0H TepmoauHaMuKu. BHyTpenHsa sHeprus. KomnuecTBo
TEIUIOTBl U paboTa Kak Mepbl W3MEHEHHUs BHyTpeHHel sHeprum TJ]
CUCTEMBI.

Bropoii 3akon TepmoauHamuku. HeoOpaTMMOCTh HPUPOIHBIX
IPOLIECCOB.

[Ipunuune! gevictBus TeninoBbix Mamud. KIT/I.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapno.

OKOJIOTUYECKHE AaCIEKThl HCIOJIb30BAaHUS TEIUIOBBIX JIBUTATENEH.
TemoBoe 3arpsi3HEHNE OKPYKAIOLIEH Cpepl.

ITapooGpazoBanue u KoHAeHcaus. Mcnapenue u KuneHue. Y iefbHas
TEII0Ta NapooOpa30BaHMUSL.

Haceiennbsie u HeHachlleHHbIE TTapbl. KauecTBeHHasi 3aBUCUMOCTD
IJOTHOCTU W JAaBJICHUS HACBIIIEHHOTO TMapa OT TEeMIEpaTypbl, HX
HE3aBUCUMOCTh OT O00bEMa HACBHIINIEHHOTO Mapa. 3aBUCHMOCTb
TEMIIEpATypbl KUTIEHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3yxa. AGCOIIOTHAs M OTHOCUTEIbHAS BIAKHOCTb.
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Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHH3OTPOIHUS
CBOMCTB KpuCTauIOB. [lmaBieHne U Kpucrawmsanus. Y JenbHas
TertoTa riasiaeHus. Cyomumanusi.

Hedopmaruu TBEpIOTO Tena. Pactsokenue u cxxarue. Cnsur. Moyib
HOwnra. Ilpenen ynpyrux nedopManui.

TennoBoe pacmMpeHue KUAKOCTEHM U TBEPABIX Tel, 00BEMHOE U
JIMHEHHOE paCIIUpEHHE.

[IpeoOpazoBanue sHEpruM B (Pa30BbIX IMEPEX0ax.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

[loBepxHocTHOoe  HaTspkeHue. Koad¢uuueHT MOBEPXHOCTHOTO
HaTspkeHud. Kanwuisipaeie sBieHus. JlaBieHue mNOJ MCKPHUBJIEHHOU
MTOBEPXHOCTHIO JKUIKOCTH.

DJIeKTPOCTATUKA.
DJIeKTPOIMHAMHUKA.

DnekTpu3aiusi Tel U e€ TPOSBICHHS. DJEKTpUuecKuil 3apsi. [[Ba
BHJAa DJEKTPUUYECKUX 3apsaoB. [IpOBONHUKH, JTUDIJIEKTPUKU U
MOJYIIPOBOJHUKU. DJIEMEHTapHBIA DJIEKTPUUYECKUN 3apsil. 3aKoH
COXpaHEHUs INEKTPUIECKOTO 3apsija.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH KynoHa.

Onekrpuueckoe mnose. Ero neicTeue Ha dJeKTpUIECKUe 3apsibl.

Hanpsok€anocts anexktpuueckoro monst. [lpoOneiit 3apsia. Jlunum
HaIpsHKEHHOCTU  AJIEKTPUYECKOTO TOJA. OIHOPOIHOE 3JIEKTPHUUYECKOE
ToJIe.

[ToTeHnManbsHOCTH AIEKTPOCTATHYECKOTO MOJIS. Pasnocts
MOTEHIIMAJIOB W HampspkeHue. [loTeHumanpHas SHEpPrust 3apsijga B
JNEKTPOCTATHUECKOM moJie. [loTeHiman 31eKTpoCTaTU4ecKOro IMoJIs.
CBs3p  HanpsDKEHHOCTH TMOJII M PAa3HOCTM  NOTEHIMANOB  JUIS
ANEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJAHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIUIT CYynepno3uIuy ANEKTPUUECKUX TTOJIEH.

[Tosre Toueunoro 3apsiga. [lone paBHomMepHO 3apspkeHHOM chepbl. [Tome
pPaBHOMEpPHO 3apsDKEHHOTo 1o 00béMy 1mapa. [lome paBHOMEpHO
3apsSHKEHHOM OECKOHEYHOM IIOCKOCTH. KapTWHBI TMHUN HanpsHKEHHOCTH
3THUX MOJIEH U SKBUITOTEHIUAIBHBIX [IOBEPXHOCTEN.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJI€. Y CIOBHE PAaBHOBECHS
3apsI0B.

JIMpNeKTpUKH B BJIEKTPOCTATUYECKOM mose. Jluanexkrpuyeckas
IIPOHMIIAEMOCTb BEIIECTBA.

Konpencatop.  Dnekrpo€MKOCTh  KOHIEHCATOpA.  DIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOPA.

[TapannensHoe coenuHeHue KoHjueHcaTopoB. IlocnenoBaTtenbHoe
COCIMHEHUE KOHAECHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>keHHe 3apsHKEHHOM YacTULBl B OJHOPOJHOM 3JIEKTPHUUYECKOM
oJe.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus  CylmiecTBOBaHHS TOCTOSHHOTO — 3JIEKTPUYECKOTO  TOKA.
Hcrounnku toka. Hanpsbxenne U u D 1C.

3akoH OMa [uid ydacTKa [enu.

DIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh  CONPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJHHMKA OT €ro JJWHBI U IUIOLAAH TMONEPEYHOTO
CeYeHHs. Y IebHOE COMPOTUBIIEHUE BEUIECTBA.

[locnenoBarenbHoe, MapauiebHOE, CMELIAHHOE  COEAMHEHUE
MPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX dJEKTpUUeCKuX Lenen. [Ipasuna
Kupxroda.
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Pabota snexrpuueckoro Toka. 3akon Jxoynsi—Ilenna.

MOUTHOCTB 3JIEKTPUUYECKOTO TOKa. TerioBas MOITHOCTb, BhIIEsieMast
Ha pe3UCTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHMKA TOKA. 3akoH Oma 1is
MOJHOM (3aMKHYTOM) 3JIEKTPUYECKOW Iienu. MOIIHOCTh HCTOYHHKA
Toka. KopoTkoe 3aMbIkaHMe.

Konnencarop B 11enu NoCTOSIHHOTO TOKA.

DNeKTpuYecKkas MPOBOAUMOCTb PAa3IUYHBIX BEIIECTB. DJIEKTPOHHAS
MPOBOJIMMOCTh TBEPJBIX METAJJIOB. 3aBHCHUMOCTH COMPOTHUBIICHUS
METaJUIOB OT TemIepaTypbl. CBEpXIIPOBOAUMOCTbD.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTb
MoJTynpoBoAHUKOB. CBoiicTBa p—N-niepexoaa. IlomympoBoIHUKOBBIE
pUOOPBHI.

DNEeKTPUYECKU TOK B DJEKTPOJUTAX.  DIIEKTPOJIUTHUYECKAs
JTUCCOITHAIUA. DIIEKTposn3. 3akoHbl Dapajies It SJIEKTPOIH3a.

DNEeKTPUYECKUM TOK B rasax. CamocTosATenbHbII 51
HECaMOCTOSITEIILHBIN pa3psiA. Pa3znudHble THUIBI CaMOCTOSITEIBHOTO
pazpsaa. Monnus. [1nazma.

B3anmMoseiicTBe MOCTOSIHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM.
MarnutHoe moisie. Bekrtop wMarHuTtHONW — MHAyKUuU. [IpmHIOMN
CYNEPHO3UIMHA MATHUTHBIX TMOJIeH. JIMHUY MarHUTHOM MHTYKIIUH.

MarauTHOoe TIOJIE TPOBOJHHMKA C TOKOM (TIPSAMOTO TIPOBOJIHUKA,
KaTYIIKA U KpYroBoro BuTka). OmeIT Opcrena.

Cuna Amriepa, €€ HanpaBJIE€HUE U MOTYJb.

Cuna JlopeHna, €€ HampaBieHHE U MOIYJb. [[BIDKEHUE 3apsKEHHOU
YacTULIBI B OJJHOPOIHOM MarHUTHOM moJie. Pabota cunel JlopeHna.

MaruutHoe moJsie B BemectBe. deppoMarHetuku, Tmapa- U
JUaMarHeTUKH.

SIBneHue 3MeKTpOMarHuTHOM MHIYKIUU. [I0TOK BEKTOpa MarHUTHOM
uaaykuuu. O C uHAYKIMU. 3aKOH BJIEKTPOMArHUTHOW WHAYKIUU
®apanes. BuxpeBoe anexkrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMHM B TPOBOJHUKE, JABMXKYIIEMCS B OJHOPOJIHOM
MarHUTHOM IOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHIYKTUBHOCTM B LENHU HOCTOSHHOIO
ToKa. SIBnenue camonnaykuuu. IJ{C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

JIEKTPOMATHUTHOE
U3JydyeHue

Konebarenbublilt KOHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOaHUs
B ujaealbHOM KoJjebaTenpHOM KoHType. Dopmyna Tomcona. Cas3b
aMIIUTYIbl 3apsja KOHAEHCAaTopa C aMIUIMTYJOW CWIIBI TOKa B
K0JIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJIEATLHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue 3JeKTpOMAarHUTHble  KojiebaHus.  BbIHyXJeHHbIe
3JIEKTPOMArHUTHBIE KOJIEOaHUSL.

IlepemenHbIli TOK. MOIIHOCTD MEPEMEHHOIO TOKA. AMIUIUTYIHOE H
JEUCTBYIOLIEE 3HAYECHHE CUJIbl TOKA M HAIPSDKCHUS IPU PA3IM4YHON
(opMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT BPEMEHHU.

CunyconpanbHelii TNepeMEHHbIM TOK. Pe3ucrop, KoHIeHcarop H
KaTyIllKa WHAYKTUBHOCTH B LIENIM CHHYCOMJAJIBHOIO IEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pe3oHaHC HapsLKEHU.
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Wneanvubiii  Ttpancopmarop.  I[IpomsBoactBo, mepegada |
oTpeOICHNE IEKTPUIECKON SHEPTHH.

DKOJIOTHYECKUE PUCKU MPU MIPOU3BOJICTBE AeKTpodHeprun. Kynerypa
KCII0JIb30BAHUS IEKTPOIHEPIHH B MOBCEAHEBHOM KU3HHU.

DNIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYCHHS JIEKTPOMATHUTHBIX
BOJIH.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHE, TMPEIOMIICHHE,
TOJIIpU3aIusl, HHTephEpeHINs U TUPPAKIIHSL.

[Ixana 371eKTpOMArHUTHBIX BOJIH. [IpuMeHeHre 371eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHIHNIBI paIuOCBA3U U TEIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

[IpssMonMHENHOE pacpocTpaHEHHE CBETa B OJHOPOIHON cpene. Jlyu
cBeTa. TouyeuHblid HCTOYHHK CBETA.

OtpaxkxeHne cBeTa. 3akOHBI OTpaxeHus cBera. [locTpoenue
n300pakeHu# B iockoM 3epkaie. Chepudeckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI TPEIOMIICHUSI CBeTa. AOCOJIOTHBIN
nokasaresb npeiaoMiaeHus. OTHOCUTENIbHBIA MOKa3aTellb MPEIOMIICHUS.
[TocTosTHCTBO YaCTOTHI CBETa M COOTHOIICHUE JUTMH BOJIH TIPH MEPEX0]Ie
MOHOXPOMAaTHYECKOI0 CBETAa Uepe3 rpaHulily pasfesia ABYX ONTHYECKHX
cpen.

Xox mydeit B mpusme. Jucnepcust cBera. CioXHBIA cocTaB Oeoro
ceeta. [IBerT.

[TontHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yroa MOJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Colwuparorue M paccewBarIue JUH3bL. ToHKas jauH3a. DOKycHOE
paccTosiHHE W ONTUYECKas CHUJla TOHKOM JIMH3bl. 3aBHCHUMOCTH
(hOKYCHOTO paccTOSIHUSI TOHKON c(epruecKoi JIMH3bI OT €€ TeOMEeTpUn
Y OTHOCHUTEJIBHOTO MTOKA3aTeNs IPETOMIICHHUS.

®dopmysia TOHKOH JIMH3BL. Y BEIUYEHUE, 1aBaEMOE JTMH30M.

XoJa Jyda, OpOLIEAIIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€
r1aBHOM onTuveckoit ocu. [locTpoeHne n300pakeHU TOUKH B OTpe3Ka
IpsIMOM B COOMPAIOIINX M PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaX.

OnTuueckue mnpubopel. Pazpemaromas cnocobnocts. a3z  kak
ONTHYECKasi CUCTEMA.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.

Bonnosas ontuka. aTtepdepenuus ceera. KorepeHTHbIE HCTOYHHKH.
VYcnosus HAOIOICHUS MaKCUMYyMOB u MUHHMYMOB B
UHTEp()EPEHIIMOHHON KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHHUKOB.
[Ipumeps! K1accuyeckux HHTEPPEPEHITHOHHBIX CXEM.

Hudpakuus ceera. [udpakuronHas pemeérka. Y cioBrue HaOI0CHUS
IJIaBHBIX MAaKCUMYMOB MpH MaJ€HUM MOHOXPOMAaTUYECKOTO CBETAa Ha
TU(PAKIIHOHHYIO PEIIETKY.

[lonspuzanus ceera.

PaBHOBecHOE TemnoBoe M3NIydyeHHe (M3Ty4eHHe aOCOIOTHO YEPHOTO
Tena). 3akoH cMeneHusa Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBL. DHEPTHUS U UMITYIIEC (HOTOHA.

®oroaddexr. Ombitel A. I'. CromeroBa. 3akoHbl (oTodrddexTa.
VYpaHenne DOitHmTeitHa s (oTtodddekra. «KpacHas rTpaHuUIa»
doTorddekra.

JlaBneHue cperta.

BousHoBBIE CcBOMicTBA yactul. Bonssl ne bpoins. JimHa BOJHBI 1€
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Bpoiins u pasmepsl 007acTH JIOKAIM3ALMU JBHXKYIICWCS YacCTHUIBL.
KopnyckynsipHo-BosiHOBOM  yanusM. Jludpakuusi 3JI€KTpOHOB Ha
KpHCTaIax.

Crnenuduxa U3MEPEHUN B MHUKPOMHPE. CootHo1ieHus
HeonpenenénHocreil ['elizendepra.

®du3uka  BBICOKHX
JHeprui

OnbITEl TIO MCCIEAOBAHUIO CTpOoeHUs aToma. [lmaneraphas monaenb
atoma Peszepdopna.

[Toctynater bopa. M3nmyuenne u noriomeHne GOTOHOB MPH TEPEX0Ie
aToMa C OJTHOTO YPOBHS SHEPTUH HA JPYIOM.

Bunel ciekrpoB. CiekTp ypoBHEH 3HEPTUM aTOMa BOAOPOA.

CrioHTaHHOE W BBIHYXJCHHOE H3Ty4deHue cBera. Jlazep.

Hyxnonnass moxens siapa [elizenOepra—IUBanenko. 3apsn sjpa.
MaccoBoe uucino siapa. M3otomnsl.

PagnoaxktuBHOCTE. Anbga-pacnaj. DIEKTPOHHBIM M MO3UTPOHHBIN
Oera-pacrnaj. ['aMmma-u3nydeHue.

3aKOH PAJUOAKTHBHOIO pacnaja. PaauoakTHBHBbIE M30TONBI B
npuposae.  CBoiicTBa  HMOHM3UPYIOUIETO  U3Iy4deHMs.  BrnusHue
pPaIMoOaKTUBHOCTA HA JKUBBIE OpraHu3Mbl. EcTecTBeHHBI (OH
n3nydenus. Jlozumerpus.

DHeprus CBSI3W HYKJIOHOB B sjpe. SnepHbie cuibl. [ledext maccel
aapa.

Snepubie peakumu. JleneHue u cuHTE3 Anep. AnepHbIE PEakTOpPHI.
[IpoOnemsbl ynpaBiiieMOro TEPMOSAEPHOTO CHUHTE3a. DKOJIOTHMYecKue
aCIEKThI Pa3BUTHS SACPHON SHEPreTUKH.

Meroaps! perucTpalyuy U UCCIEA0BaHUS JJIEMEHTAPHBIX YaCTHL.

@yH1aMEHTAIIbHBIE B3aUMOICHCTBHS. baprOHbI, ME30HBI U JICNTOHBI.
IIpencraBnenue o CrangaptHoil Moaenu. KBapk-TiirooHHas MOJENb
aJpOHOB.

®usuka 3a npenenamu CraHmapTHOW Mojenu. TéMHas marepus U
TEMHAS SHEPTHUSL.

EnunctBO usnyeckoil KapTUHBI MUpA.

J1eMEeHThI
acTpopusuku

Conneunas cucrema.

Connue. CosHeuyHass akTUBHOCTh. Mcrounuk sHepruum ConHua u
3BE3I.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. /lnarpamma «CreKTpaibHBIN
KJJaCC — CBETUMOCTb». 3BE3bl TJIABHOW IIOCIIENOBATEIBHOCTH.
3aBUCHUMOCTb ~ «Macca — CBETHMMOCTb» U1 3BE3]  IJIABHOM
HOCJIeZIOBAaTENbHOCTU. BHyTpeHHee crTpoeHne 3BE3n. CoBpeMeHHbIE
IPEICTABICHU O MPOUCXOXAeHuu U 3Bomonuu ConHuoa M 3BE3N.
Oransl )KU3HU 3BE3].

Mineunsii Ilyte — Hama lamaktuka. Ilonoxenune u JABHKEHUE
Connua B l'anmaktuke. Tunel ramakTuk. PanporanakTMKyu W KBa3apsbl.
UépHble IbIPHI B AAPAX TAIAKTHK.

Bcenennas. Pacmmupenue Bceenennoit. 3akoH Xa60ma. PasOeranue
rajakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usiryueHue.

MacmTaOHas cTpykTypa Beenennoil. MeraranakTuka.
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4. TEMATNYECKOE INTAHUPOBAHUE YYEBHOI'O TIPEIMETA

Ne | Pazgen / rnaBa /| Kon- | OcHOBHBIE BHUJBI JIESTEITHLHOCTH DJEeKTPOHHBIE
TeMa y4eOHOro | BO | OOydaromuxcs (uncposrie)
npeaMera 9aco oOpasoBarenbHbIEpeCy

B pCBI
10 kaacc/ 1 rog ooyuenusi (170 yacoB)

1 Jnarnocrtuueckuii 1
cpes

Pazjnen I. Hayunslii MmeToa nmo3nanusi npupoabl (3 4)

2 dus3nka — Hayka o 3 | YuacTHue B TUCKYCCHH O POJIH 1. POUI / ®wusuka/
npupojge. Haydanbie (usneckoii TeopHH B 10 xmace
METOIBl  IO3HAHHS (GOpMHUPOBAHNY TIPEICTABICHUI
OKPYKAIOMETO 0 usmyeckoi KapTHHE MHpa,

MecTe PU3NYECKON KapTHHBI
MHpa. MHUpa B 001IeM Py

COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX MPEJICTABICHUN O

MIPHUPO/IE.

CpaBHEeHHUE U3MEpPEHNN

(GU3NIECKUX BETHYUH TTPH

MTOMOIIIA aHAJIOTOBBIX U

U (GPOBBIX U3MEPUTENBHBIX

puoOpOB.

OcBoeHue crroco00B OIIEHKU

MOTPEITHOCTEN U3MEPEHUM.

Paznen II. Mexanuka (734)

Tema 1. Kunemaruka 19 | [IpoBeneHnEe KOCBEHHBIX 1. POII / dwusuka/

MaTepUAJTbHON TOYKH. M3MEPEHU MTHOBEHHOM 10 xacc

3 TpaekTopus. 1 CKOPOCTH M YCKOpPEHHUS Tea, 2. Pemy EID

IIPOBEJICHUE HCCIIEI0BAHUS
4 3aKOH JIBUOKEHUS. 1 3aBHCHMOCTEH MEK Iy
bu3nyecKUMU BEIMUYMHAMU U
5 [lepemenienue. 1 OTIBITOB T10 TIPOBEPKE
MPEI0KEHHON THUIOTE3bI IPU
6 [lytb 1 1 U3YYEHUHU PAaBHOYCKOPEHHOTO
EePEMEILCHUE. HpHMOHHHCﬁHOFO JABWKCHUA,
JBUKEHUS Tea, OPOIIEHHOTO
7 CkopocTsb. 1 TOPU3OHTAIIBHO, TBUKEHHS Tela
10 OKPYXKHOCTH C IOCTOSTHHOU

8 MrHoBeHHas 1 10 MOJTYJTFO CKOPOCTBIO.

CKOPOCTb. Permenune pacu€rHbIxX 3a/1a4 ¢
SIBHO 3a/JaHHOM U HESIBHO

9 OtHocurenbHas 1 3a7laHHOM (PM3UYECKON MOJIENBIO
CKOPOCTh JIBHXKCHHS C UCTIOJIb30BaHUEM OCHOBHBIX
Tel. 3aKOHOB U (POpMyJT KUHEMATUKH.

Pemienne kauecTBEeHHBIX 337124,

10 | PaBHOMepHOE 1 TPG6YI?UMX IIPUMCHCHMA

MpPAMOTHHEIHOE SHaHHUH 10 KIHEMATHKE.
Onpenenenne yciaoBuil

JIBMKEHUE. .
IPUMEHUMOCTH MoOJieneit
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11

I'padux
PaBHOMEPHOTO
MIPSIMOJIMHENHOT O 1B
VKEHHSL.

12

Yckopenue.

13

[IpssMmonmHenHOE
JIBHKCHHUE C
IIOCTOSAHHBIM
YCKOPEHHUEM.

14

CobOogHoe
najieHue Tedl.

15

I'paduueckoe
IIpEJCTaBICHHE
paBHOIIEPEMEHHOTO
JABMKCHUA

16

OnHoMepHoe
JBUKCHUE B MOJIC
TSKECTH TIPU
HaJIUYuu
HayaJbHOU
CKOPOCTH

17

bamnmuctuueckoe
JIBIKEHUE

18

bamnmuctuueckoe
JIIBIOKEHUE B
atmocdepe

19

Kunematuka
MePUOANIECKOTO
JIIBUKEHUSA

20

KonebarensHoe
JIBHOKCHUE
MaTepuanbHO1
TOYKH.

21

KoHnTtponsHas
pabota Nel
«Kunemaruka
MaTepuanbHON
TOYKH»

(U3UUECKUX Te U MPOLIECCOB
(siBNIEHUIA): MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE
IBIDKEHUE, CBOOOIHOE
najicHue.

BrimostHeHne y4eOHBIX 3aJaHM
Ha aHaJIN3 MEXaHUYECKUX
MIPOLIECCOB (SIBJICHHI) C
MCIIOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHUI 1 3aKOHOB
KMHEMATUKU: OTHOCUTEIHHOCTD
MEXaHUYECKOTO JIBUKEHUS,
bopMysbl KHHEMATHUKHI
PaBHOYCKOPEHHOTO JBM)XCHHUS,
npeoOpazoBanus [anwest nmst
CKOPOCTH U TIePEMEIICHHUS.

ITIpoBeneHne KOCBEHHBIX
A3MEepeHun
PaBHOJEHCTBYIOIIEH CUIT U
ko3¢ duimeHTa TpeHus
CKOJIbXKEHUSI, TPOBEICHNE
HCCIIENOBAHMNS 3aBUCUMOCTEN
(bU3NYECKUX BEIMUNH U OTIBITOB
10 MTPOBEPKENPEMIOKEHHON
TUTIOTE3bI TIPU U3YUCHUHU
JIBIKEHUSI OpycKa 1o
HAKJIOHHOM IIOCKOCTH,
JIBUIKEHHUS CUCTEMBI CBSI3aHHBIX
Ten, aepopManuu Ted.
Pemenne pacy€THbIX 335124 C
SIBHO 3aJJaHHOM M HESIBHO
3aIaHHOM (pU3UUYECKOU
MOJIENBIO C UCIOJIL30BaHHEM
OCHOBHBIX 3aKOHOB U (hOopMyIT
KHHEMATHKH U JUHAMHUKH.
Pernrenne kayecTBEHHBIX 3a/a4,
TpeOYIOMMX MPUMEHEHUS
3HAHUH 110 KUHEMATHKE U
JUHAMHKE,

OOBsCHEHNE OCHOBHBIX
MPUHIIMIIOB AeHCTBUS
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB,
TAKUX KaK: ITOIIITUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX
CIYTHUKOB.

Omnpenenenne yciaoBuil
MPUMEHUMOCTHU MOJIeNen
(bu3NYECKUX TEN U MPOLIECCOB
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Tema 2. lunamuka
MaTepHAJIbHON TOYKH.

13

22 | ITpuHIHMI
OTHOCHUTEIBHOCTHU
T'ammnnes

23 | IlepBblii 3aKOH
Herorona

24 | Bropoii 3aKoH
HeroTona

25 | Tperwuii 3akoH
Herorona

26 | I'paBuTanioHHas
cuia. 3aKOH
BCEMHUPHOTO
TATOTCHHS

27 | Cwia TsKecTH

28 | Cuna ynpyrocTH.
Bec Tena

29 | Cuna tpenus

30 | IIpakTukym 1o
pEIICHHIO 32/1a4 Ha
MIPUMEHEHHE
3akoHOB HproTOHA

31 | KonrpoasHas
pabota Ne2 o Teme
«JluHaMuKa
MaTEepUATBHOU
TOYUKI»

Tema 3. 3aK0oHBI
COXpaHEHHUs

23

32 | Ummynse
MaTepuanbHO1
TOYKH

33 | 3akoH coXpaHEeHUs
UMITYJIbCa

34 | IIpakTuKyM 1O
pEeIIeHHIO 3a/1a4.

(s1BnEeHMI): MHEpLHATIbHAS
cucTeMa OTCUETa,
MarepuaibHasi TOuKa,
abCoJIIOTHO yIpyTras
nedopMarus.

Brinonnenue yueOHBIX 3a1aHUM
Ha aHaJIN3 MEXaHUYECKUX
MIPOLIECCOB (SIBJICHHI) C
MCII0JIb30BAaHUEM OCHOBHBIX
MOJIOKEHUI 1 3aKOHOB
JTUHAMUKHU: TPU3aKOHA
Herorona, npuHun
OTHOCHTEIbHOCTH I anmmnes,
3aKOH BCEMHUPHOTO TATOTEHUS.
Pa6ora B rpynnax npu
00CYXJIEHIH BOIIPOCOB
MEXIIPEAMETHOTO XapaKkTepa
(Hanmpumep, 1o Teme
«/IBmxenune B mpupoe»)

ITIpoBeneHne KOCBEHHBIX
W3MEPEHUN UMITYyJIbCa Tena,
KMHETHYECKOU U
MOTEHIMAIbHOW 3HEPI UM TEIIA;
IIPOBE/ICHHE OIIBITOB 110
MPOBEPKE MPEMIOKEHHOM
TUIIOTE3bl IPU U3YYEHUHU
PaBHOYCKOPEHHOTO
INPSIMOJIMHENHOTO JIBUKEHUS U
B3aUMOJCICTBUS TEI.
Pemienne pacu€THbIX 335124 C
SBHO 33JJaHHOU U HESBHO
3aIaHHOM (pU3UUYECKOU
MOJEJIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOopMyIT
MEXAHHUKU.

Pemienne kauecTBeHHBIX 3a/1a4,
TpeOYIOMMX MPUMEHEHUS
3HAaHUM IO MEXaHUKE.
OObscHEeHrE OCHOBHBIX
MPUHIHUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB,
TaKMX KaK: JBUKEHUE PAKET,
BOJIOMET, KONEP, IPYKUHHBIN
MUCTOJIET, TUPOCKOT, (PUrypHOE
KaTaHHe Ha KOHbKAaX.
Omnpenenenne yciaoBuil
MPUMEHUMOCTHU MOJIeNen
(bu3NYECKUX TEN U MPOLIECCOB
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35

PaGoTa cunbl.

36

[IpakTukym no
PELICHUIO 3a1a4.

37

TloreHnmansruas
SHEprus

38

TloreHnmansruas
SHEprus TeJa Mnpu
TPaBUTAIIMOHHOM U

yIpyrom
B3aUMOAEHCTBUAX

39

Kunernueckasa
SHEPrus.

40

[IpakTukym no
PEIICHHIO 3aa4.

41

MomHocTs

42

3aKOH COXpaHEHUsI
MEXaHUYECKOU
SHEpPruu

43

AOCOIIOTHO

HEYIpyroe
CTOJIKHOBEHHE

44

AOCOIOTHO

ynpyroe
CTOJIKHOBCHHUC

45

[IpakTukym o
PELIECHUIO 3a1a4.

Tema 4. lunamMuka
NMepUuoOANIECKOro
JABHIKEHHSI

46

JIBu>keHue Ten B
rpaBUTALIMOHHOM
moJie

47

JmHamMuka
CBOOOIHBIX
KoJie0anuii

(sBNCHMIA): aOCOTIOTHO yIIPYroe
U a0COJIIOTHO HEYIPYTroe
CTOJIKHOBEHHUSI.

Brimonenue y4eOHbIX 3aJaHHi
Ha aHaJIN3 MEXaHUYECKUX
IPOLIECCOB(SIBICHUIA) C
WCIIOJIb30BaHNEM 3aKOHOB
COXpaHEHUs B MEXaHUKE:
3aKOHBI COXPaHECHUS UMITYJIbCa
Y MEXaHU4ECKOM DHEPIuy,
CBSI3b PA0OTHI CHIIBI C
M3MEHEHUEM MEXaHHYECKOM
SHEPTHH Tea.

Ucnonws3oBanue | T-TexHomoruii
npu padote ¢
JOTIOJTHUTETbHBIMHU
MCTOYHUKAMU UH(OpMAIUHU 110
TeMe, UX KPUTHICCKUN aHATN3
1 OI[EHKA JIOCTOBEPHOCTU

IIpoBenenue nccnenoBanus
YCJIIOBUM paBHOBECHS TBEPIOTO
TeJa, UMEIOILIEro 0Ch
BpalICHUs; KOHCTPYUPOBAHUE
KPOHIITEHHOB U Pacy€T CUJII
YOPYTOCTH; U3YUYEHHE
YCTOMYHMBOCTH TBEPJOTO TEIA,
MMEIOILETO0 MIONaab OMOPBHI.
Pemienne pacu€THbIX 337124 C
SBHO 33JJaHHOU U HESABHO
3aIaHHOM (pU3UUECKOn
MOJEJIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYIT
CTaTUKH.

Pemienne kauecTBeHHBIX 3a/1a4,
TpeOYIOMMX MPUMEHEHUS
3HAHUU 1O CTATHKE.
OObscHEeHHE OCHOBHBIX
MPUHLUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOICTB, TAKUX
KaK: KpOHUITEWH,
CTPOMTEIIbHBIN KpaH,
peméTyarbie KOHCTPYKIIMH.
Onpenenenne yciaoBuit
MPUMEHUMOCTH MOJIeNen
du3nueckux Ten: abcoIOTHO
TBEPIOE TEIIO.

Brimonnenue yaeOHbIX 3aJaHHA
Ha aHaJIU3 MEXaHUYECKUX
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48 | KonebarenbHas
CHUCTEMa IO
JIeficTBUEM
BHEIIIHUX CHJI, HE
3aBUCSIINX OT
BpEMEHU

49 | BeiHyX/EeHHBIC
KOJICOAHMS.

50 | Pe3onanc.

51 | KonTponbHas
pabota Ne3 o Teme
«3aKOHBI
COXpaHECHHUSD»

Tema 5. Craruka

52 | Ycaosue
paBHOBeCI/ISI JJIs1
MOCTYMATEILHOTO
ABUXKCHUA

53 | Ycnosue
paBHOBECHS JIJIS
BpaIlaTeIbHOro
JIBYOKEHUSI

54 | Llentp TsoKecTH
(tieHTp Macc)
CHCTEMBI
MaTepUATbHBIX
TOYEK ¥ TBEPJIOTO
Tena

Tema 6.
PeasituBucrckasn
MeEXaHHKA

55 | IloctynaTsl
CIELUAJIbHON
TEOPHH
OTHOCHTEIILHOCTH

56 | OTHOCHUTEIBLHOCTE
BpEMEHU

57 | 3amemnenue
BpEMEHU

IIPOLIECCOB (SBJIEHU) C
KCII0JIb30BAHUEM OCHOBHBIX
MOJIOKECHUI U 3aKOHOB CTaTUKH:
YCJIOBUSI pAaBHOBECHS TBEPIAOTO
Tena
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58 | PensaruBucrckuii 1
3aKOH CJIOKEHUS
CKOpOCTEn

59 | BzaumocBsa3b 2

OHEPIUH U MACChL

Paspnea 111I. MoaekyJsipaas pusu

Ka M TepMoauHamMuKa (60 u)

Tema 1. MoJsiekyasipuas
CTPYKTYpa BelllecTBa

6

[IpoBenenue nzmepeHni
[IapaMeTpoB ras3a, IPOBEACHUE

60

Crtpoenue atoma

HACCIEJOBAHNN 3aBUCUMOCTEN
(1)1431/1%01(1/1)( BCJIIMYHUH U OIIBITOB

61

Macca aToMOB.
Momnspras macca

0 MTPOBEPKE MPEMIOKECHHON
THUIOTE3bI ITPU U3YUCHUUN
YCTaHOBJICHUS TETIOBOTO

62

[IpakTukym no
PEIICHHIO 3aa4.

PaBHOBECHS U U30IIPOLIECCOB B
rasax.
Pemrenne pacu€THbIX 335184 C

63

ArperarHble
COCTOSIHUS
BEIIECTBA: TBEPIOE
TEJ0, JKUJIKOCTh

SIBHO 3aJJaHHOM M HEIBHO
3aTaHHON (PU3UUECKOU
MOJEIBIO C UCHOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U (opMYIT
MOJIEKYIISIPHOM (DU3HKH.

64

ArperaTHblie
COCTOSIHUS
BEIECTBA!
ras,miasma

Pemenune kauecTBEHHBIX 3a1a4,
TPEOYIOMNUX TPUMEHEHUS
3HAHUM 110 MOJIEKYJISIPHOM
busuke.

OObscHEeHrE OCHOBHBIX

Tema 2. MoJiekyJIsipHO-
KHHeTHYecKasi Teopusi
H1eaJIbHOI0 ra3a

18

MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIIECCOB,
TaKMX KaK: TEPMOMETD,

65

Pacnpenenenue
MOJIEKYJT
HJeaJLHOTO ra3a B
MPOCTPAHCTBE

OGapoMeTp, MoJTydeHne
HAaHOMAaTEPHAaJIOB.
Onpenenenue ycaoBUl
MPUMEHUMOCTH MOJeNei
dbu3nYeCKuX Tel U MPOLIECCOB

66

Pacnipenenenue
MOJIEKYJT
HACAJIFHOTO ra3a I1o
CKOpPOCTAM

(sBIIEHMIA): MOJCIICH ra3a,
XKUAKOCTU U TBEPIOTO
(KpuCTa/NIMYECKOro) Tena,
UJICaTHLHOTO rasa.

Brinmonnenue yueOHbIX 3aJaHH

67

Temmeparypa

Ha aHaJIU3 TETJIOBBIX
MIPOIIECCOB (SBIIEHUH) C

68

OcHoBHOE
ypaBHEHUE
MOJIEKYJISIPHO-
KUHETHYECKOM
TEOPUH

WCIIOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT u 3akoHOB
MOJIEKYJIIPHON
(U3UKH:CBSA3bIABICHUS
UJICaJbHOTO Ta3a CO CpeaHeEn
KUHETUYECKON dHEPrUen

1. POII / ®wusuxal
10 xiace
2. Pemy EI'D
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69

[IpakTukym 1o
PELICHHUIO 3a1a4.

70

YpaBHeHue
Knaneipona-
MenneneeBa

71

N3oTepMuueckuii
rpoLecc

72

[IpakTukym no
PEILIECHHIO 3a1a4.

73

N306apHbIit
mporecc

74

N3oxopHbIN
poriecc

75

[IpakTukym no
PEILICHHIO 3aa4.

76

KonTposbHas
pabota Ned
«MounekynsipHas
buzukay.

Tema 3.
Tepmoannammnka

14

77

Buyrpennsis
SHEprus

78

PaboTa raza npu
paciupeHuy u
COKaTUU

79

PaboTa raza npu
u30TpoIIeccax

80

[IpakTukym o
pELIeHUIO 3a1a4.

81

[IepBrIit 3aK0H
TEPMOJIMHAMUKHU

82

IIpumeHeHue
[IEPBOI0 3aKOHA
TEPMOAVUHAMUKHA
JUI M30IIPOLIECCOB

TEIUIOBOTO JABM)KEHUS U
KOHIICHTpALMEN €ro MOJIEKYII,
CBsI3b TEMIIEpATYypPhl BEIIECTBA
CO CpeHEeN KUHETUYECKOU
SHEPIruen TEIUIOBOTO JIBUKEHUS
€ro 4acCTUll, CBA3b JABJICHUSA
UJICAIBHOTO T'a3a C
KOHIIEHTpalel MOJIEKYJI U €ro
TEMIIEpaTypOl, ypaBHEHUE
MenneneeBa—Knaneiipona

N3mepenue ynenbHoOM
TENJIOEMKOCTH BEIIECTBA,
MPOBEJICHUE UCCIEA0BAHUMN
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH U OTIBITOB TIO
MIPOBEPKE MPEATOKEHHON
TUTIOTE3bI TIPU U3YUCHUHU
MPOIIECCOB TETUIOOOMEHA U
agunabaTHOTO TpoIiecca.
Pemenne pacu€THbIX 335184 C
SIBHO 3aJJaHHOM M HEIBHO
3aJlaHHON (PU3UIECKOM
MOJIECJIBIO C UCTIOJb30BAaHUEM
OCHOBHBIX 3aKOHOB U (popMyIT
MOJIEKYJISIPHON (DU3UKH U
TepMOJIMHAMUKH. Penienne
KaueCTBEHHBIX 3a]1a4,
TPEOYIOMNUX TPUMEHEHUS
3HAHUM MO MOJICKYJISAPHOM
bu3MKe U TEPMOTMHAMHUKE.
OOBsiCHEHHE OCHOBHBIX
MIPUHITUATIOB JICHCTBUS
TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOIECCOB,
TaKMX KaK: XOJIOUIbHUK,
KOHJIUITUOHED, TN3CIIbHBIN 1
KapOIOpaTOPHBIN JIBUTATEIH,
napoBasi TypOuHa, OJIydeHUE
CBEPXHU3KHUX TEMIEpPaTyp,
YTHIM3ALUS «TETUIOBBIX)
OTXOJIOB C MCIOJIb30BAHUEM
TEIJIOBOTO HACOCAa, YTHIIN3ALUs
OMOOPraHNYECKOTO TOTLIIHBA
JUTS BBIPAOOTKHU «TEIUIOBOI» U
3IEKTPUYECKOMN SHEPrUu.
Brimonnenue yaeOHbIX 3aJaHHA
Ha aHaJIN3 TEIJIOBBIX
MIPOIIECCOB (SBIIEHUH) C
MCIOJIb30BAHUEM OCHOBHBIX
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83 | AnuabaTHbIi 1
rporecc

84 | TemmoBsie 1
JIBUTATEITN

85 | IIpakTukym 1o 2
pEIICHHIO 3a/1a4.

86 | Bropoii 3akoH 2
TEPMOTUHAMUKH

87 | KonTponbHas 1
pabota No5
«TepmoauHamMuka»

Tema 4. JKuakocrs u 12

nap

88 | ®azoBsIil mepexon 1
Map->KUIKOCTh

89 | Hcnapenwue. 2
Konnencamus

90 | aBmenme 2
HACBHIIIICHHOTO Tapa.
Bnaxnocts
BO3/TyXa

91 | IlpakTukym 1o 2
peIIeHUIO 3a/1a4.

92 | Kunenue »XuaKocTu 1

93 | IloBepxHOCTHOE 1
HaTSDKEHUE

94 | CmauuBanue, 1
KaIlWJUISIPHOCTD

95 | [IpakTUKyM 1O 2
pELIeHHIO 3a/1a4.

Tema 5. TBepioe TeJio 3

96 | Kpucramnuszanus u 1

TITaBJICHUEC TBEPABIX
TCII

nonokeuniit MKT n 3akoHOB
MOJIEKYJISIpHOU (pr3HKH 1
TEPMOIUHAMUKU : TIEPBBIN 3aKOH
TEPMOIUHAMUKH, 3aKOH
COXPaHEHUS SHEPTUU B
TEIJIOBBIX MPOIIECCaXx.
Ucnonp3oBanue | T-Texnonoruii
npu pabdote ¢
JIOITOTHUTEILHBIMHU
UCTOYHUKAMHU WH(POPMAITUH TIO
TeMe, X KPUTHYCCKUN aHAIIN3
Y OIICHKA JOCTOBEPHOCTH.
AHanu3 ¥ OlleHKA ITOCIIEICTBHIA
HCIIOJI30BAHMS TEIJIOBBIX
JIBUTATEJIEH M TEIJIOBOTO
3arpsAA3HEHUS OKPYXKaromen
cpeabl C MO3ULIHI
JKOJIOTHYECKOM 0€3011aCHOCTH,
MIPEACTABICHUH O
panroHaIFHOM
MIPUPOJIOTIONIE30BAHUH (B
MPOIIECCE TIOATOTOBKHU
COOOIIEHUH, BEIIIOJTHEHHI
TPYIIIOBBIX MPOCKTOB)
HaOmronenne cBoiicTB
HACBIIIICHHBIX MTAPOB,
MIPOBEICHNE KOCBEHHBIX
HU3MEPEHHI a0COTIOTHOM
BJIQYKHOCTH BO3/IyXa,
kodhurmenTa
MMOBEPXHOCTHOTO HATSHKEHUS,
Moy FOura.

Pemenne pacy€THbIX 335124 C
SIBHO 3aJJaHHOM M HESIBHO
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97 | Crpykrypa 1
TBEPABIX TEI.
Kpucrannuueckas
pereTka

98 | Mexanuueckue 1
CBOMCTBA TBEPABIX
Tel

Tema 6. Mexannueckue 7

BOJIHbI. AKYCTHKA

99 | PacnpocTpaHenue 1
BOJIH B yIIPYrou
cpene

100 | OTpaxenue BOJIH 1

101 | [lepuoanveckue 1
BOJIHBI

102 | Crosrame BOJIHBI 1

103 | 3ByKOBBIE BOJIHBI 1

104 | BricoTa 3ByKa. 1
Dddext Jomnepa

105 | TemOp, rPOMKOCTh 1

3ByKa

Pazgea IV. DuexkrpocraTuka (31 4)

Tema 1. Cuinl
JIEKTPOMATHUTHOI 0
B3alMOJAEeHCTBUSA

HENOJABHKHBIX 3apsi/IOB

12

106 | DnexTpuyeckuit
3apsi.
KBanToBaHue
3apsiaa

107 | DnexTpuzaius Tem.
3aKOH COXpaHEHHUs

3apsiaa

108 | 3axon Kynona

109 | [IpakTukyMm 1O
peIIeHUIO 3a/1a4.

[IpoBenenue KOCBEHHBIX
M3MEPEHU W  ONBITOB IO
MPOBEPKE MPEII0KEHHOM
THITOTE3BI npu W3yYEHUH
B3aUMOJICUCTBUS  3aPSKEHHBIX
TEN, 3apsga KOHJEHCATopa,
ITOCJIEIOBATEILHOTO
COCJIMHEHUS] KOHJIEHCATOPOB.
Pemenne pacu€THBIX 3amauy C
SIBHO 3aJaHHOM M  HESIBHO
3aIaHHOU ¢buznyeckoi
MOJEIBI0 C HCIOJB30BaHUEM
OCHOBHBIX 3aKOHOB U (hopmyn

3IEKTPOCTATHKHU.
Pemienne kauecTBEHHBIX 3ajady,
TpeOYIOIMX MIPUMEHEHHS

3HAHUH 10 3JCKTPOCTATHKE.
OO0bsicHEHUE OCHOBHBIX

1. POII / ®usukal
10 kacc
2. Pemy EI'D
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110

PaBHoBecue
CTATUYECKUX
3apsaa0B

111

HanpsixeHHOCTB
JNIEKTPOCTATHYECKO
ro MnoJjs

112

JInaum
HaIpPsHKEHHOCTH
AIEKTPOCTATHUECKO
ro Hos

113

[TpuHmn
CyNEPHO3UIUU
3IEKTPOCTATHYECKU
X TIoJIeH

114

DIIEKTPOCTATUYECKO
€ T0JIE 3apsKEHHON
cdepsl 1
3apsKEHHOU
IIJIOCKOCTH

115

[IpakTukym mo
pELICHUIO 3a/1a4.

Tema 2. Jneprus
JIEKTPOMATHHUTHOI 0
B3alMMOJAEHCTBUSA
HENOABHKHBIX 3apsi/I0B

19

116

Pabota cun
JJIEKTPOCTATHYECKO
ro nomis

117

Ilotennuan
3JIEKTPOCTATUYECKO
ro IoJIs

118

PasznocTth
MOTEHIIHAIOB.
N3mepenune
pa3HoOCTH
MOTEHIIHAIOB

119

[IpakTukym 1o
peLIeHUIO 3a1a4.

NIPUHLIHUIIOB JNEUCTBUS
TEXHUYECKUX  YCTPOUCTB H
TEXHOJIOIMYECKUX IPOLIECCOB,
TaKUX  Kak:  3JIEKTPOCKOII,
AIIEKTPOMETP,

NIEKTPOCTaTUYECKass  3alllMTa,
3a3eMJICHHE 3JIEKTPONPHOOPOB,
KOHJICHCATOPBI.

Omnpenenenue yCIOBUI
IIPUMEHUMOCTH MOJEIIeH
¢u3MUeCKUX  TeN: TOYCYHBIH
3apsz, OJIHOPOJHOE

3JIEKTPUYECKOE TTOJIE.
Brinmonnenue yaeOHBIX 3aaHu

Ha  aHaIM3  DJIEKTPUUYECKUX
MIPOIIECCOB(SIBJICHUIN) c
HCIIOJIb30BAaHHEM OCHOBHEIX
MOJI0KCHUH Hu 3aKOHOB
AIEKTPOTUHAMUKH 3aKOH
COXpaHEHUs  DJIEKTPUIECKOTO
3apsna, 3aKOH Kynona,
MOTEHIIMATEHOCTE

AIEKTPOCTATHIECKOTO T0JId,
MPUHITATT CYIEepPIO3UIIHN

3JIEKTPUYECKUX TTOJIEH.
Hcnonb3oBanue | T-TexHonoruit
pH paboTe ¢
JOTIOTHUTEIbHBIMU
UCTOYHUKaMU HHGOpMAIUU 110
TeMe, X KPUTHUECKUN aHaIn3
U OLICHKa
JOCTOBEPHOCTU3AJaHHON
buznyecKoil MOJENbIO ¢
HCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U hopMyT
MOJIEKYIIIPHOU (PU3UKU U
TEPMOIUHAMHUKH.

Pemenune kauecTBEHHBIX 3a7a4,
TpeOYIOMMX MPUMEHEHUS
3HAHMM 110 MOJIEKYIISIPHOM
¢bu3nke U TePMOTUHAMHUKE.
OObscHEeHNE OCHOBHBIX
MPUHIUIIOB CTPOCHUS KUJIKUX
KPHUCTAJUIOB, MOTYYEHUS
COBPEMEHHBIX MAaTE€pPUAJIOB.
Onpenenenne yciaoBuit
MPUMEHUMOCTH MOJIeNen
(bU3NYECKUX TEN U MPOLIECCOB
(sBIEeHMIT): MOJIenei rasa,
JKUJIKOCTHU U TBEPIIOTO
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120

DIEeKTpUYECKOe
T10JIC B BEIIIECTBE

121

JIMDIIEKTpUKH B
JIEKTPOCTATUYECKO
M HOJI€e

122

[IpakTukym no
PELICHUIO 3a1a4.

123

[IpoBoaHMKH B
AIEKTPOCTATHUECKO
M II0JIE

124

DNEeKTPOEMKOCTh
YEAUHCHHOT'O
IIPOBOJHUKA

125

DIIEKTPOEMKOCTh
KOHJIeHcaTopa

126

CoenuHennsa
KOHJICHCATOPOB

127

[IpakTukym mo
pELICHUIO 3a/1a4.

128

DHeprus
ANEKTPOCTATUYECKO
o MoJIs

129

OO0ObeMHas
IUIOTHOCTh SHEPTUU
3JIEKTPOCTATHYECKO
ro moJIst

130

KonTposbHas
pabota Neb
«DNEeKTPOMAarHUTHO
€ B3aUMO/ICCTBUE
HEMOABHKHBIX
3apsI0B»

(KpucTaUIMYECKOTO0) TENa,
UJICaJIBbHOTO rasa.
Brinonenue y4eOHBIX 3aJaHHA
Ha aHaJIu3 TEIUIOBBIX
IIPOLIECCOB (SBJIEHUI) C
MCII0JIb30BAHUEM OCHOBHBIX
nonoxenuid MKT u 3akoHOB
MOJICKYJIIPHOU (PU3UKH U
TEPMOIUHAMUKU:CBA3b
JTaBJICHUS UJICAJIbHOTO Tasa ¢
KOHIIEHTpaluen MOJIEKYJI U €ro
TEMIIEpaTypOi, ypaBHEHUE
Menneneesa—
Kitanelipona,nepBelii 3ak0H
TEPMOIUHAMUKH.

Pabora B rpynnax npu
00CYXJIEHIH BOIIPOCOB
MEXIIPEIMETHOTO XapakTepa
(Hanmmpumep, 1o Teme
«TennooOMeH B KUBOI
TIPUPOJIE»)
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O0o0maommii ypox mo
TeMaM: MeXaHHUKa,
MOJIeKyJIsIpHasi (pu3uKa
" TepMOANHAMHUKA,
3J1eKTPOCTATHKA.

BrinoHeHne y4eOHBIX 3a1aHui
MHTETPUPOBAHHOTO XapaKTepa,
JEMOHCTPUPYIOIIUX OCBOCHUE
OCHOBHBIX ITOHSATHH,
(U3NYECKUX BETUYHH U
3aKOHOB Kypca ¢u3uku 10
KJiacca.

Pemenne kauecTBEeHHBIX 3a/1a4,
B TOM YHCIIC
WHTETPUPOBAHHOTO U
MEXIIPEAMETHOTO XapaKkrepa.
Pemenne pacy€THbIX 337124 C
SIBHO 3aJIaHHOM M HESIBHO
3a/IaHHOM (pU3UUecKon
MOJIETIBIO, TPEOYIOLIUX
MPUMEHEHUSI 3HAHUH U3 Pa3HBIX
pa3zenoB MIKOJIBHOTO Kypca
bu3MKHY, a TAK)KE WHTETPAITNH
3HAHUH U3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHUKJIA.

11 kaacc/ 2 rox ooy4uenusi (170 yacoB)

Paszjnen V. Jdaekrpogunamuka (72 4)

Tema 1. [locTostHHBIH 26

JIEKTPUYECKHUI TOK

1 DIEKTPUUECKUIA TOK 1

2 Cuna Toka 1

3 [IpakTukym mo 2
pELICHUIO 33/1a4.

4 Hcrounuk Toka 1

5 Hcrounuk Toka B 1
AIEKTPUUECKON
enu

6 3akon Oma mis 1
OJIHOPOJHOTO
MIPOBOIHHUKA

7 ComnpotuBieHnue 1
MIPOBOTHHUKA

8 [IpakTukym no 2
pELIeHHIO 3a/1a4.

[IpoBenenune npsampix
M3MEPEHUM CHIIBI TOKA U
HamnpsHKEHUs, KOCBEHHBIX
M3MEPEHUI YIETbHOTO
conpotusiienus, C u
BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHHKA TOKa, TPOBEJICHUE
HCCIIEeIOBAHNM 3aBUCHMOCTCH
(bU3MYECKUX BEJIMYMH U OTIBITOB
10 MIPOBEPKE MPEIIOKEHHON
TUIIOTE3bl IPU U3YYCHUH LIeTICH
IMOCTOSIHHOTO TOKA.

Pemenue pacu€THbix 3a1ay ¢
SIBHO 3aJJaHHOM U HESIBHO
3a/IaHHOM (pr3nUecKoOn
MOJEJIBIO C MUCII0JIb30BaHHUEM
OCHOBHBIX 3aKOHOB U (hOopMyIT
IMOCTOSIHHOTO TOKA.

Pemenne kadyecTBEHHBIX 3a71a4,
TpeOYIOMMX MPUMEHEHUS
3HAaHUU M 3aKOHOB ITOCTOSIHHOTO
TOKa.

OOBsCHEHNE OCHOBHBIX
MPUHIUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOICTB, TAKUX

1. PRI / ®usuxal
11 kmacc
2. Pemy EI'D
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3aBHCUMOCTH
yIIeTBHOTO
COTIPOTHBIICHUS
MIPOBOTHUKOB U
MTOJTYTIPOBOTHUKOB
OT TEMITEPATYPHI

10

CBepXImpoBOAUMOCT
b

11

CoennHeHns
HpOBO)IHI/IKOB

12

Pacuer
COITPOTHUBIICHUS
BIEKTPUUECKUX
nemneu

13

[IpakTukym no
PEILICHHIO 3aa4.

14

3akon Oma st
3aMKHYTOM 1enn

15

Pacuér cminl TOka u
HaIpsDKEHUS B
ANEKTPUIECKUX
LEIIX

16

I/ISMepeHI/Ie CHIJIbI
TOKAa U HAITPSOKCHU S

17

TenmoBoe nencTBue
3JIEKTPUYECKOTO
TOKa. 3aKOH
[xoynsa-Jlenna

18

[IpakTukym o
PELICHUIO 3a1a4.

19

[Iepenaua
3IEKTPO3HEPTUU OT
HCTOYHHKA K
OTPEOUTEIIO

KaK: aMIIepMeTp, BOJIBTMETD,
peocrar, CUETUUK
IEKTPUYECKON SHEPIUU.
Brimonenue y4eOHbIX 3aJaHHi
Ha aHaJIu3 JIEKTPUUYECKUX
IIPOLIECCOB (sIBJIEHUI) €
UCII0JIb30BAHUEM OCHOBHBIX
MOJIOKEHUI U 3aKOHOB
AJIEKTPOIMHAMUKHU :3aKOHBI OMa
JUIS y4acTKa LEnu U JUIs
3aMKHYTOM JJIEKTPUYECKOU
uenw, 3akoH Jxoyns—IJIeHna.
Pa6ora B rpynnax npu
00CYXJIEHHH BOIIPOCOB
MEXIPEIMETHOTO XapaKTepa
(Hanpumep, 1o Teme
«ONEeKTpUYECKHE SIBICHUS B
TIPUPOJIE»)

ITIpoBeneHne KOCBEHHBIX
U3MEPEHUI U UCCIEI0BAHMI
3aBHCUMOCTEN MEXKITY
(bU3MYECKUMHU BeIMYUHAMU TIPU
W3Y4YEHUU MPOLIECCOB
MPOTEKAHUS AIEKTPUUECKOTO
TOKa B MeTaJlJax,
3IEKTPOJINTAX U
MOJYIPOBOIHUKAX.

Pemrenne kauecTBEeHHBIX 3a/1a4,
TPEOYIOMNUX TPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSTHHOTO
TOKA B Pa3JINYHBIX Cpelax.
OObscHEeHrnEe OCHOBHBIX
MPUHLUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: ra3opa3psaHble JaMIIbl,
JNIEKTPOHHO-TTy4eBas TpyOKa,
MOJIYTIPOBOIHUKOBBIE PUOOPHI:
JMOJT, TpAaH3UCTOP, GOTOAUO,
CBETOIMO/I; FaJlbBaHHKA,
papuHUpPOBAHUE ME]IH,
BBIIIJIABKA AJIFOMUHUS,
3IEKTPOHHAsT MUKPOCKOIIHS.

[IpoBeneHne KOCBEHHBIX
U3MepeHul cuiel Amnepa,
IIPOBEJCHUE UCCIIEN0BAHUS
3aBUCUMOCTEN MEX LY
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20

DIIEKTPUUYECKUM TOK
B pacTBOpax u
pacraBax
AIIEKTPOJIUTOB

21

KontponbHas
paborta Nel
«ITocTosiHHBIN
3IEKTPUYECKUI
TOK»

Tema 2. Maruurnoe

moJjie

20

22

MaruutHoe
B3aUMO/JEHCTBUE

23

MaruuTtHoe noJe
3IEKTPUYECKOTO
TOKa

24

JInHMM MarHuTHOM
WHIYKIIMU

25

[HeiicTBue
MAarHUTHOTO TIOJISI
Ha MPOBOJTHHK C
TOKOM

26

[IpakTukym no
pELICHUIO 33/1a4.

27

Pamxka ¢ Tokom B
OJIHOPOJTHOM
MAarduTHOM HOJIE

28

JeiicTBue
MAarHUTHOTO TTOJISI
Ha JBIDKYILHAECS
3apsOKCHHBIC
YaCTHUIIbI

29

IIpakTukym 1o
pEeLIeHUIO 3a1a4.

30

Macc-cniekrporpad
U IIUKJIOTPOH

(U3NYECKUMU BEIMYNHAMU H
OTIBITOB IO MPOBEPKE
IIPEII0KEHHOU TUITOTE3bI IPH
W3yYEHHUU JACHUCTBUS
IIOCTOSIHHOTO MarHuTa Ha
pPaMKy € TOKOM,
B3aUMOJICHCTBUS ITPOBOJIHUKA C
MAarHUTHBIM ITOJIEM.
Ornpenenenue yclioBHit
MPUMEHHUMOCTHU MOJIETH
OJIHOPOJIHOTO MarHUTHOTO
TOJISL.

Ornpenenenue
HaIpaBJICHUSUHTYKITUU
MarHUTHOTO TIOJIsI TPOBOIHUKA
C TOKOM, CHJIbI AMTIEpa W CHJIbI
Jlopenmna.

Pemrenne pacu€THbIX 3a1a4 C
SIBHO 3aJJaHHOM M HEIBHO
3a/TaHHON (PU3UUECKOU
MOJEIBIO C UCHOJIb30BaHHEM
OCHOBHBIX 3aKOHOB 1 (opMYyIT
o Teme «MarHuTHOE II0JIeY.
Penrenne kauecTBEHHBIX 3a/a4,
TPEOYIOMNX TPUMEHEHUS
3HAHUM 110 TeMe «MarauTHoe
TOJIEY.

OOBscCHEHNE OCHOBHEBIX
MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTBU
TEXHOJIOTHYECKUX MPOIECCOB,
TaKMX KaK: IPUMEHCHHE
IIOCTOSTHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TeCTEP-
MYJIBTUMETP,
3JICKTpOABUTATENb SIKOOH,
YCKOPUTENH 3IE€MEHTAPHBIX
YaCTHII.

[IpoBenenue uccinenoBaHus
3aBUCUMOCTEH (PU3UICCKUX
BEJIUYMH U OIIBITOB I10
IIPOBEPKE NPEIIOKEHHON
TUIIOTE3BI IIPU U3YUEHUU
SIBJICHUSI DJIEKTPOMArHUTHOU
VHIYKLIHH.

Pemenue pacu€rHbix 3a1ay ¢
SIBHO 3aJJaHHOI 1 HESIBHO
3aJaHHOH (PU3HUECKOM
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31 | IIpocTpaHCTBEHHBIE
TPACKTOPUHU
3apSHKCHHBIX
YaCTHII B
MarHUTHOM TIOJIe

32 | BzauMoneiicteue
AIIEKTPUUYCCKHUX
TOKOB

33 | MarauTHBIN MOTOK

34 | IIpakTHKyM 110
PELICHHUIO 33/1a4.

35 | DHeprus
MarHUTHOTO TIOJIst
TOKa

36 | deppoMaraeTusm

37 | KonTponpHas
pabota Ne2
«MarauTHOE I10JIe»

Tema 3.
DJIeKTPOMAarHeTu3M

14

38 [DICE
IIPpOBOAHUKCE,
JABMXYHICMCA B
MAarHuTHOM II0JI€

39 | DnekTpomMarHuTHas
WHIYKIIHS

40 | IIpakTukym mo
PELICHHUIO 33/1a4.

41 | CnocoOsl
MOJTy4eHUs
WHIYKIIHOHHOTO
TOKAa

42 | Toxu 3aMBIKaHUAA U
pa3MbIKaHUs

43 | Ucnonp3oBaHue
ANEKTPOMArHUTHOM
WHIAYKIHH

MOJIEJIBIO C HCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYIT
10 TeMe «DJIEKTpOMarHuTHast
UHIYKIAS.

Pemienne xkaueCcTBEHHBIX 33724,
TPEOYIOMNX TPUMEHEHHUS
3HaHUH IO TEME
«QNeKTpOMarHuTHas
WUHIYKIIAS.

OObscHEHNE OCHOBHBIX
MPUHLIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUIECKUX MPOIIECCOB,
TaKUX KaK: WHAYKIIMOHHAS
neyYb, COJICHOU I, 3alUTa OT
AIIEKTPU3ALNHN TeIl TIPU
JIBM)KEHUW B MAarHUTHOM TIOJIE
3eMuIH.

PaGora B rpynmax npu
00CYXICHUMBOIIPOCOB
MEXIIPEIMETHOTO XapaKTepa
(Hanmmpumep, 1o Teme
«DNEKTPOMArHUTHEIE SBIICHHS
B IIPUPOJIC»).
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44

[IpakTukym no
PELICHHUIO 3a1a4.

45

I'enepupoBanue
IIEPEMEHHOI0
JIIEKTPUYECKOTO
TOKa

46

[Tepenaua
AJIEKTPOIHEPTUU Ha
paccrosiHue

47

KontponbHas
pabota Ne3
«INEKTPOMAarHeTu3
M»

Tema 4. llenu
NnepeMEeHHOr0 TOKa

12

48

Bekropnsie
arpamMMsl JUis
ONMCaHUs
IIEPEMEHHBIX TOKOB
Y HaIpsHKEHUM

49

Pesuctop B ienu
MEPEMEHHOT0 TOKa

50

Konpnencarop B
LIETIH TIEPEMEHHOTO
TOKa

o1

Karymika
WHIYKTUBHOCTH B
LMY IEPEMEHHOTO
TOKa

52

CBo0OoubIE
rapMOHUYECKHE
ANEKTPOMArHUTHBIE
KoneOaHus B
KoebaTeIbHOM
KOHTYpe

53

KonebarenbHp1it
KOHTYp B IIeTH
MEPEeMEHHOTO TOKa
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54 | TectupoBaHue 110 1
UTOTaM IOJYTOJIHSL.

55 | IIpakTukym 1o 2
peIeHuIo 3a/1a4.

56 | [TosrympoBOTHUKOB 1
BIH IO

57 | Tpansucrop 1

Pasznen V1. DuekTpomaruutrHoe usiay4yenue (62 4)

Tema 1. Uznydyenne u
npuém
3JIeKTPOMATHUTHBIX
BOJIH paauo- u CBY-
AUANA30HA

10

58

DJIEKTPOMArHuTHbHIE
BOJIHBI

59

Pacnpocrpanenue
JIEKTPOMArHUTHBIX
BOJIH

60

DHeprus,
nepeHocumas
ANIEKTPOMArHUTHBIM
Y BOJIHAMU

61

JaBaenue u
HMITYJTBC
AEKTPOMArHUTHBIX
BOJIH

62

[IpakTukym o
PELIECHUIO 3a1a4.

63

Crnektp
AIIEKTPOMArHUTHBIX
BOJIH

64

Panwno- u CBY-
BOJIHBI B CPEJICTBAX
CBSI3U

65

Pannorenedonnas
CBS3b,
paauoBeniaHue

IIpoBenenue KOCBEHHBIX
M3MEPEHU W  HUCCIETOBAHUS
3aBUCHMOCTEN ¢buznuecknx
BEIIMYUH npu M3yYCHUU
AJIEKTPOMArHUTHBIX KOJIeOaHUI
U LIETIeN TIEPEMEHHOTO TOKA.
Pemienne pacy€THeIX 3ama4 C
SIBHO 3aJaHHOM H  HESIBHO
3aJJaHHOH (buzmgeckoit
MOJIENBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopmyn
0 TeMe «DIEKTPOMAarHUTHbBIE
KOJIe0aHUS.

Pemrenne kauecTBeHHBIX 3aj1ad,

TpeOYIOMMX MIPUMEHEHHUS
3HAHUI o TEMeE
«NEeKTpOMarHuTHbIE
KOJICOaHUS.

CpaBHEHHE MEXaHUYECKHX U
AJICKTPOMArHUTHBIX KOJICOAHUA.
OObscHeHUE OCHOBHBIX
MIPUHITUTIOB JIEUCTBHS
TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: DJJICKTPUYECKHH 3BOHOK,
reHepaTop NEPEeMEHHOTO TOKa,
JIMHUH JJICKTpOIIepeiay.

Omnpenenenne yCIIOBHI
PHUMEHUMOCTH MOJeNN
UJICATTBHOTO  KOJIeOATEIbHOTO
KOHTYpa.

AHaNM3 ¥ OLIEHKA MOCIIEACTBUI
YCTIOJIb30BAHHS Pa3IUIHBIX
croco0oB POM3BOJICTBA

JJEKTPO3HEPTUU €  TMO3ULIMH
9KOJIOTHYECKOM 0e30TacHOCTH;
MPEICTABICHUIO
paloHaIbHOM
PUPOIOTIOIH30BaHHH.

1. POII / ®usuxal
11 kmacc
2. Pemry EI'D
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Tema 2. 25

I'eomeTpuueckas

ONTHKA

66 | [IpuHUIMT 1
['tolirenca

67 | OTpaxkeHue BOJIH 2

68 | [IpemomiieHne BOJIH 2

69 | JIucriepcus cBeTa 1

70 | IToctpocHwme 2
M300paKeHUHN 1
X0J1a JIy4e npu
MPETOMJICHUHN CBETa

71 | IlpakTuky™m 1o 2
peIIeHuIo 3a/1a4.

72 | JIunzsl 1

73 | Cobuparommue 1
JIMH3BI

74 | I300paxkeHue 2
npeaMera B
cobuparomel TuH3e

75 | ®opmyna TOHKOMH 2
cobuparomei
JIMH3BL

76 | IlpakTukym 1o 2
peIICHUIO 3a/1a4.

77 | Pacceusaroiue 1
JIMH3BI

78 | U300paxkeHue 2
npenMera B
pacceuBaroen
TUH3e

79 | ®okycHoe 1

PacCToOAHUC U
OIITUYCCKasda Cujia
CHUCTCMBI U3 NIBYX
JINH3

HaOmronenue OIITUYECKUX
SIBJICHHI, NPOBEICHUE
KOCBEHHBIX U3MEPEHUH,
HCCIEIOBaHUS  3aBHCHUMOCTEi

(GU3NYECKUX BEIMYNH U OIBITOB
[0 TPOBEPKE MPEIII0KEHHON
TUTIOTE3bI npu W3yYCHUHU
SIBJICHUM TIPEIIOMIICHUS CBETa
Ha TpaHULE pa3zenia ABYyX Cpef,
MPETOMIIEHUSA CBETa B
cobuparoIel U paccenBaroen
JINH3aX, BOJHOBBEIX CBOWCTB
CBETa.

Pemienne pacy€THeIX 3amad C
SABHO 3aJlaHHOM W  HESIBHO
3aJJaHHOH (dbuzmgeckoit
MOJIETIBI0 C  HCMOJIb30BAHUEM
OCHOBHBIX 3aKOHOB M (Hopmys
1o teme «OnTHuKay.

Pemenne kauecTBEHHBIX 3a/ad,

TpeOyIOmMX MIPUMEHEHHUS
3HaHU# 10 TeMe «OTnTHKaY.
[Toctpoenue u pacuér
N300paKECHHH, CO3/1aBaE€MBIX
IJIOCKUM  3€pKajioM, TOHKOH
JIMH30U.

Onpenenenue YCIIOBUU

IMPUMEHUMOCTH MOJCIIN TOHKOM
JIMH3bI; I'paHull IPUMCHHUMOCTHU
FeOMeTqueCKOﬁ OIITHUKH.

OObscHeHUE 0COOEHHOCTEH
MPOTEKAHUS OIITHYECKUX
SIBJICHUMN uHTEp(EepeHITUH,
TUQPPAKITIH, JTUCTICPCHH,
ITOJIHOTO BHYTPEHHETO
OTPaXKCHHS.

OObscHeHUE OCHOBHBIX
HPHHIIMIIOB JEACTBUS
TEXHUYECKUX  YCTPOHCTB U
TEXHOJOTHYECKHX IPOIIECCOB,
TaKUX  KaK:  OYKH, JIyIa,
MIEPUCKOTI, (doToamnmapar,
MUKPOCKOTI, MPOEKIIMOHHBIN
amnmapar, MIPOCBETIICHUE
OINITHMKY, BOJIOKOHHAs OIITHKA,

T(pakIMOHHAs peléTKa.

PaGota B rpynmax mpu
00CYXIEHUH BOIIPOCOB
MEXIIPEIMETHOTO  XapakTepa
(mammpumep, 1o TEME
«CBeToBbIE SIBIICHUS B
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80 | YenoBeueckwii ria3 1
KaK ONTHYeCKas
cucrema

81 | OnTuueckue 1
puOOpHI,
YBEIIMYUBAIOITUE
yTOJI 3peHUs

82 | KonTposbHas 1
pabota No4
«I'eomerpuueckas
OTITHKA»

Tema 3. BosinoBasi 10

OnTHKA

83 | UuTepdepenmms 1
BOJIH

84 | BzanmHoOe 1
YCHJICHUE U
ocnabyieHue BOJIH B
MPOCTPAHCTBE

85 | Unatepdepenums 2
cBeTa

86 | Jdudpakmus cera 1

87 | dudpakumonnas 2
peméTka

88 | IlpakTukym 1o 3
peIICHUIO 3a/1a4.

Tema 4. KBantoBas 17

Teopust

3JIeKTPOMATHUTHOT O

W3JIyYeHHs] M BelllecTBA

89 | TemoBoe 1
W3ITy4YeHUe

90 | ®ororddekt 2

91 | IIpakTuKyM 1O 2
pEIICHHIO 3a/1a4.

92 | KopnyckynspHo- 1

BOJIHOBOM AyaJInu3m

IPUPOJIEN)

[IpoBenenue KOCBEHHBIX
WU3MEPEHHI, HUCCJIEIOBAHUS
3aBUCHUMOCTEN MEXIY
(GU3NYECKUMU BEITMIMHAMHE TIPU
W3Y4YCHUU SIBJICHUS
dororddexra.

OObsicHeHue OCHOBHBIX
1810)205000200(0):] JEUCTBUS
TEXHUYECKUX YCTPOMCTB, TaKUX
KaK: CIIEKTPOMETD,
dboTosMEeMEHT, (POTOTATUHK,
TYHHEJIbHBIN MHUKPOCKOTI,

coJiHeuHast Oarapesi, CBETO MO,
Pemenne pacy€THBIX 3ama4 C
SABHO 3aJlaHHOM W  HESIBHO
3aJaHHOH (buzmgeckoit
MOJIETBI0 C HCIOJIh30BAHUEM
OCHOBHBIX 3aKOHOB M (Hopmys

o TeMe «KBanToBbIE
SIBJICHHSI.

Pemenne kadecTBEHHBIX 3ajad,
TpeOyIOmMX MIPUMEHEHHUS

3HaHUN 1o Teme «KBaHTOBBIE
SIBIICHUS».

Onpenenenue YCIIOBUU
MPUMEHUMOCTH KBaHTOBOM
MOJIETIN CBETA.

AHanu3 KBaHTOBBIX MPOIECCOB
C HCMOJb30BAaHUEM YpaBHEHUS
OitHmreitHa i GoTtodrddexra,

MIPUHITKTIA COOTHOIIIEHHI
HEONPEJECTEHHOCTH
['eit3enOepra.

Hcnons3oBanue | T-TexHoIOrNM
npu pabore c
JIOTIOJIHUTEIbHBIMU

HCTOYHHMKaMH HH(bOpMaLIHH 1o
TEMC, HUX KpI/ITI/I‘leCKI/Iﬁ aHaJIu3
H OIICHKA JOCTOBCPHOCTH.
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93 | BonHOBEIE 1
CBOMCTBA YaCTUIL

94 | IIpakTUKYM 1O 2
PCLICHHUIO 33/1a4.

95 | Crpoenue aToma 1

96 | Teopus atoma 2
BOZIOpOAA

97 | IornomeHue u 2
U3JIyYeHHE CBeTa
aTOMOM

98 | Jlazep 1

99 | DnekTpUYeCKHiA 1
paspsij B razax

100 | KonTposbHas 1

pabota Ne5
«KBauToBasa
TEOPHS

Paznea VIl. ®usnka BHICOKHX D H

epruii (20 1)

Tema 1. ®usuka 16 | Habmronenue JTUHEHYaThIX
aTOMHOTIO sAApa CIIEKTPOB.
101 | CocTaB aTOMHOTIO 1 OObsicHEHUE OCHOBHBIX
sapa MIPUHITUTIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB, TaKHX
102 | DHeprus cBs3u 1 KakK: CIIEKTPOCKOII, J1asep,
HYKJIOHOB B S/[pe KBaHTOBBIN KOMIIBIOTED.
Onpenenenue YCIIOBUU
103 HpaKTI/IKYM o 2 MMPUMCHUMOCTH MOJACIIM aToOMa
pELIEeHHIO 3a/1aY. Pesepopra.
AHanu3 KBaHTOBBIX ITPOIIECCOB
104 | Ecrecrsennas 1 Ha OCHOBEIIEPBOTO M BTOPOTO
PaaoOaKTUBHOCTD nocryiaros bopa.
OObscHEHUE OCHOBHBIX
105 | 3akon 1 MPUHIIUIIOB JECHCTBUS
TEXHUYECKUX  YCTPOUCTB |
PaaMoOaKTUBHOTO
TEXHOJOTUYECKHX IPOIIECCOB,
pacmana .
TaKUX Kak: JIO3UMETp, Kamepa
Bunscona, saepHBIi pPEakTo
106 | [IpakTukym 1o 2 > AP P P>
TEPMOSIIEPHBII peaxTop,
PCIICHUIO 3a/at. aTroMHas OoM0a, MarHUTHO-
€30HaHCHAas ToMorpadusi.
107 | UckyccTBeHHas 1 P pad .
Onpenenenne yCIOBUI
paanoaKTHBHOCTD IPUMEHUMOCTU MOIETTH

1. POIUI / ®usukal
11 kmacc
2. Pemy EI'D

47




108

Hcnons3oBanue
3HepFI/II/I ACJIICHUS
saaep. AnepHas
SHEpreTHuKa

109

TepmosinepHbIit
CUHTE3

110

SnepHoe opyxue

111

buonoruueckoe
JNIEUCTBUE
paarOaKTUBHBIX
W3TyYECHU

112

[IpakTukym no
PEILICHHIO 3aa4.

Tema 2. JiiemeHTapHBIE
YacTUulbI

113

Knaccuduxkarus
DJIEMEHTAPHBIX
YacTHIl

114

JlenToHbI Kak
dbyHIaMEHTATBHBIC
YaCTHULIbI

115

Kiaccudukanus u
CTPYKTypa aJIpOHOB

116

Bsaumoneiictsue
KBapKOB

aTOMHOTO SpA.
AHanu3 U OMHCaHUE SIIEPHBIX
peakuuii ¢ HCIOJIb30BaHUEM
MOHATUM MAacCOBO€ YHCIO U
3apsi  sApa, DSHEpPrus CBS3U
sApa, 3aKOHOB  COXPaHEHHUs
3apsga, MaccoOBOrO 4HCia U
SHEPTUM B SIICPHBIX PEAKIMIX,
3aKOHa paaIroOaKTUBHOIO
pacnaza.

AHanu3 W OICHKA BIIUSHUA
pPaIMOaKTUBHOCTH Ha YKUBBIE
OPraHu3MBbl, a TaKXKe
MIOCJIEICTBUI pa3BUTHUA
SAJIEPHOM SHEPTE€TUKU C MO3UIUN
JKOJIOTHYECKON 0O€30IacCHOCTH;

IIPEICTABICHUI 0
paIMoHaIFHOM

MPUPOJOTIOIH30BAHUHT (B
npotecce MTOJATOTOBKH
COOOIIEHUH, BBITIOJTHEHUSI

IPYNIOBBIX IPOEKTOB)

Paznea VIII. Duementsl actpodusukm (8 1)

Tema 1. Di1eMeHTHI
acTpopu3uKn

8

117

Crpykrypa
Bcenennoit

118

OBOIIONUA
Bcenennoit

119

O6pazoBanue
ACTPOHOMHYECKHX

CTPYKTYP

YdacTie B JHUCKYCCHU O POJIA
aCTPOHOMHHM B COBPEMEHHOM
KapTHHE MHUpPa, B IMPAKTHYCCKOM
NEATEIbHOCTH  YEeJOBEKa U
JaabHENIIIEM HAY4HO-
TEXHUYECKOM Pa3BUTHH.
I[ToaroroBka  cOOOIIEHHMIA O
METOJ]aX TMOJIydCHUsT HAYYHBIX
ACTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
ACTPOHOMUHU.

IIpumeHenue
OCHOBOITOJIATAIOIINX

1. POII / ®usukal
11 knacc
2. Pemy EI'D
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120 | OBomronus 3Be31 2 ACTPOHOMHMYECKHX  TIOHSTHH,
3aKOHOB U TEO-PHUH JUIS aHAIH3a
U OO0BsACHEHHA (UBUYECKUX

121 | ObpazoBanue 1 MPOIIECCOB, TPOUCXOJSAIIUX B
CoTHEYHOM 3BE31aX, B 3BE3HBIX CUCTEMAX,
B MEKIaJIaAKTUYECKON  cpene,

CHCTEMBI
IBIDKEHNS  HeOeCHBIX  Tell,

122 | Promommsa 1 | oBomronuu 38E371 U Beenennon.
[IpoBenenue HaOIIOACHUI
3BE3THOTO Heba
HEBOOPYKEHHBIM  IJIa30M  C
HCII0JIb30BAHUEM
KOMITBIOTEPHBIX  MPUIIOKEHHUH
JUI  OIIPENETCHUS TOJ0XKEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
CO3Be31Us CesepHoro
MOJTyILIApHS U SIPKHE 3BE3IBL.
[IpoBenenne HaOmIOACHUN B
teneckon  JIyHBI, IIJIAHET,
TYMaHHOCTEH U 3BE3JHBIX
CKOIICHHH

ConHeuHoi
CHUCTCMBI

O0o0mawmuiilypok mno 8 Pemenne kauecTBEHHBIX 3a/ad,
TeMe: (pU3MKA M HAYYHO B TOM qHCIe
TeXHUYECKH il mporpecc MHTETPUPOBAHHOTO i
MEKMPEIMETHOTO XapaKTepa.
Pemienne pacu€tHbIX 3amad ¢
SIBHO 3aJaHHOM H  HESIBHO
3aaHHOUI (dbuzmdeckoit
MOJIEIBIO, TPEOYIOIUX
MIPUMEHEHUS 3HAHUW U3 Pa3HbIX
pa3denoB  IIKOJIBHOTO  Kypca
bu3MKK, a TaKKEe HHTETpaIuu
3HAHUM U3 JIPYrUx MPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.
IlonroroBka K UTOTOBON
aTTeCTaIuu 1Mo QU3HKE

S. YYEBHO-METOIUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE PEAJIM3AIIMU YYEBHOI'O ITPEJIMETA, KYPCA

5.1. OcHoBHasi yueOHasi IMTEPATYPA (014 REOA202a/013 00yUaruuxcs)
s nedazo2os:

5.1.1.KacesnoB B.A. ®usnka. 10 knacc. YriyOneHnHslid ypoBeHb. YueOHuk. M.: [lpoda,
2018. — 448 c.

5.1.2.KacesnoB B.A. ®usuka. 11 knacc. YriyOneHnuslid ypoBeHb. YueOHuk. M.: Jlpoda,
2018. — 478 c.

Hns obyuarowuxca:

5.1.3.KacbsnHoB B.A. ®usuka. 10 knacc. YriayOneHHbli ypoBeHb. YueOHuk. M.: [Ipoda,
2018. — 448 c.

49



5.1.4 KacessaoB B.A. ®usuka. 11 kmacc. YrinybOneHHbIl ypoBeHb. YueOHuk. M.: [Ipoda,
2018. — 478 c.
5.2. JlonosiHuTeIbHAS YUeOHAS JJUTEPATYyPa (01 nedazoza/ona ooyuarouuxcs)

s nedacoeos:

5.2.1.PemvkeBuu A.I1. Coopuuk 3amad no ¢pusuke. — M.: [Ipocsemenue, 2015. — 159 c.

522 lemunoa M. A cmam EI'D! ®usuka. Mopynbubiii kypc. Ilpaktukym u
muarHoctuka. — M.: [Ipocsemenue, 2018. — 368 c.

5.2.3.JIykameBa E.B. EI'D 2023. ®wuszuka. 45 BapuantoB. THNOBBIE BapUaHTHI
9K3aMEHAIMOHHBIX 3amaHuii. — M. : U3gaTenscTBo « Ok3amen», 2023. — 496.

5.2.4. Komudukatop >JI€MEHTOB COJACp)KaHUS M TPeOOBaHHWA K YPOBHIO IOJTOTOBKH
BBIITYCKHHKOB 00pa30BaTeIbHBIX OpPTraHU3alliil JUIs MPOBEACHHUS E€IWHOTO TOCYTapCTBEHHOTO
sKk3ameHa o ¢pusuke. — OUIN, 2022.

5.2.5. Crenduranus KOHTPOJBHBIX W3MEPHUTENBHBIX MaTepUANIOB ISl MPOBEICHUS B
2023 roy eIMHOTO rOCyJapCTBEHHOTO dK3aMeHa 1o ¢usuke. — OUITH, 2022.

s obyuarowuxcsi:

5.2.6.ITpaktrkym 1o (usuke [DICKTPOHHBIA pecypc]: yueOHO-MEeTOAMYecKoe Mocooue
Ui ydamuxcsi npo@uibHbeIX kiaccoB: B 2 4. Y. I. Mexanuka. MounekynsapHas (usuka u
TepmoauHamuka / aBT.-cocT. P.FO. KonbioB; M-Bo Hayku u Bbeicil. 00p. PO, ®I'BOY BO
«Tamb6. roc. yu-T uM. I'.P. JlepxkaBuna». — DnektpoH. naH. (1 ¢aiin). — Tam60B, 2019. — Pexxum
noctyna: https://elibrary.tsutmb.ru/dl/docs/elib542.pdf. orpannuennsbrit. — 3ari. ¢ 3kpana.

5.2.7.0OnextpomuHamuika. KBaHTOBas Qu3mka [DIEKTPOHHBIM pecypc]: ydeOHO-
METOUYECKOE TTocoOre sl yqamuxcst mpoduitb- HeIX kiaccoB / aBT.-cocT. P.1O. Komnbios ; M-
BO Hayku u BeIciIL 00p. PO, ®I'BOY BO «Tamb0. roc. ya-T um. I'.P. [lepka- BuHa». — DIEKTPOH.
naH. (1 daitn). — Tam6oB, 2020. — Pexxum moctyna: https://elibrary.tsutmb.ru/dl/docs/elib623.pdf.
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

5.3. YueOHoO-MeTOAMYeCKas JUTEpPATypa

5.3.1.KacesinoB B.A. Meromnueckoe nmocooue k yueOHuky B. A. KacbsiHoBa «®Pu3mka.
Yrnyonennsiit ypoBenb. 10 kimacey. M.: lpoda, 2018. — 224 c.

5.3.2. KacesnoB B.A. Metoanueckoe nocobue k yueOHuky B. A. KacesHoBa «®usuka.
Yryonennsiii ypoBenb. 11 kimacey». M.: Ipoda, 2018. — 160 c.

5.3.3. BonkoB B.A. YHuBepcaipHble MOypouHble pa3padoTku mo ¢usuke: 11 kimacc. — M.:
BAKO, 2018. - 464 c.

5.4. IlepeyeHb peKOMeHAyeMbIX TE€XHHMYECKHMX CPeJACTB O0Oy4dyeHHsl, B TOM YHCJIe
TPeHaKepoB

5.4.1. UHTEepakTHBHAs JOCKA/ DKpaH.

5.4.2. KoMnbpoTep/HOYTOYK.

5.4.3. MynbTuMeua mpoeKTop.

5.5. IlepeyeHp peKOMeHAyeMbIX 3JJIEKTPOHHBIX (IU(POBBIX)-00pa30BaTEIbHBIX

pecypcos

5.5.1. Ilpe3eHTanuu HO OCHOBHBIM pa3jienaM Kypca ¢uszuku. — Pexum cBoOOAHOTO
noctyna:https://infourok.ru/biblioteka/fizika/.

5.5.2. OrtkpbITas ¢bu3zuka. - PexxnmMcB00O01HOTO

nocryma:https://physics.ru/textbook1/content.html
5.5.3. ®enepanbHblil LHeHTp MHPOPMAMOHHO-00pa3oBarenbHbIXpecypcoB (GLIUOP). —
Pexxum cBoOotHOTO noctyma: http:/fcior.edu.ru

5.5.4. Oobpa3zoBarenbHblii moptan «pemy EID» — Pexum cBobomHOro nocryna:
https://sdamgia.ru/

5.5.5. Oob6pazoBatenbHbie pecypchl MHTepHeTa — Qusuka — Pexum cB0O60IHOTO
nocrymna:http://www.alleng.ru/edu/phys.htm

5.5.6. TloaroroBka K WUTOroBoW arrectanmmu 1o ¢usuke — Pexum cB0OOIHOTO

nocrymna:http://samopodgotovka.com/index.php/fizika.html
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CpencrBa KOMMYHUKAIMH JUIS TPOBEACHUS OHJIAWH- B O(JIaiiH YPOKOB
1. JueBHUK.pY
2. CoumansHas cetb BKoHnTakTe
3. CepBucZoom BHICOKOH(pEPEHIHS
DneKTpoHHBIE 00pa30BaTeNIbHBIC PECYPCHIIISA MPOBEICHHS OHJIAIH- U 0()JIaliH YPOKOB:
1. JHeBHUK.pY
2. PoII
3. Pemy EI'D
4. infourok.ru

5.6. Martepua/jbHO-TeXHHYeCKHe CPeICTBa U 000Py10BaHus 1J1s1 00y4eHus:

5.6.1. KoMIuiekT HHCTpYMEHTOB KITaCCHBIX.

5.6.2. JleMoHCTpaliMOHHOE 000PYIOBaHHUE TIO (PU3UKE.

5.6.3. KoMmuiekTsl [yist mpoBeeHUs 1a00paTOPHBIX paboT 1o (u3HKeE.

5.6.4. Jlna oOecrieueHuss OOydyeHHUsT C  HCIOJb30BAaHUEM  JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH HEOOXO MBI

- KOMIIBIOTEPHl WJIU WHBIE TEXHWYECKHE YCTPOWCTBA YYEHWKOB W TIelarora c
BBICOKOCKOPOCTHBIM BBIXOJIOM B HMHTepHET, o00ecneunBaromme BO3MOXKHOCTh pPabOTHI ¢
MYJIbTHMEUHHBIM ~ KOHTEHTOM: BOCIPOM3BEJICHHE BHICOM300pKEHHH, KadeCTBEHHBIN

CTEpEO03BYK B HayLIHUKAX, peueBO BBOJ ¢ MUKPO(OHA U Jp.

51



6. IPUJIOKEHUSA
IIpuioxenue 1 k pabouei nporpamme

O EHOYHBIE MATEPHAJIbI

1. OueHo4HbIE CpeacTBa AJd TEKYIIEIro KOHTPOJIHA YCII€eBaCMOCTH oﬁyqamumxm

Texymuil KOHTPOJIb OCYIIECTBIISETCS B XO€:

- YCTHOTO OTIPOCa;

- KOHTPOJILHOW paboThl;

- TECTHUPOBAaHHS,

- BBICTYIJICHUSA C JOKJIaJIOM.

NGO~ wWNE

©

RN
o

Nooghk~wbdE

DonO oyeHoUHBIX CPeOCcma 0151 NPOBeOeHUs MEKYULe20 KOHMpPOons

JdeMoHcTpanMoHHAasi Bepcusi BXOAHOro KOHTpoJisi. KonTposbsHas padora

BAPUAHT Ne 1
B kakux eguHUIIAX H3MepsieTcs padora?
®opmyna 3akoHa BceMupHOTO TATOTEHUS
dopmyra 1Sl BEIYUCICHHS TIEPEMEICHHsI IPU PAaBHOYCKOPEHHOM JIBHKEHUHN
Enununna nzmepenus ummynbca?
Bropoii 3akon HeroToHa
Enunnna uamepeHust yCKopeHust
Kaxoit 6ykBoit 0003HauaeTCsi yCKOpeHHe CBOOOHOTO MaACHUSI?
3a 10 MMH paBHOMEPHOTO JBIKEHUSA MOe3[ mpoexal nyTh 15 kM. C Kakoil CKOPOCTHIO
IBUTAJICA IToe3n?
MOTOUMKIUCT COBEPIIAET MOBOPOT MO KPYroBOM TpaekTopun paauycom 50 M ¢
MTOCTOSTHHOM 10 MOAYIIO cKopocThio 10 M/c. KakoBO yckopeHHne MOTOIMKIUCTA?

. CKOJIbKO HEUTPOHOB BXOJAT B COCTAB si/[pa aTomMa %8N e.

BAPUAHT No2
B xakux eguHUIIaX U3MEPSAETCS MOIIHOCTh?
dopmyna U1 ONpeieIeHUsT yCKOPEHUS Tesa
dopmyina sl BBIYMCIICHUS IEPEMELLEHU [IPY PaBHO3aMEUIEHHOM JIBU’KEHUU
Enununa uzmepenus cuiibl?
Tpetuii 3akoH HproToHa
Enununa nuzmepenus 1aBieHus
3a 5 MUH paBHOMEPHOrO IBWXKEHUA Moe3] mnpoexan nyrb 3 kM. C Kakod CKOpPOCTBIO

IBUTAJCA mmoe3n?

8.

ITocne crapra roHOYHBIM aBTOMOOMIBL OocTUT ckopocTu 360 kM/4 3a 25 c¢. Ompenenute

pacCcTossHuce, l'[pOfII[CHHOC aBTOMOOMIIEM 34 3TO BpEMI.

9.

TpaMBaliHbIII BaroH JBMXKETCS Ha IOBOPOTE IO 3aKpyrieHuro paguycom 40 M.

Paccuuraiite CKOPOCTBb TpaMBasd, €CJIN HCHTPOCTPEMUTECIIBHOC YCKOPCHHUEC PABHO 0,4 M/c2 .

10.

CKOJIBKO TIPOTOHOB BXOJIMT B COCTAB si/[pa aToMa “g3U

I[eMOHCTpaHI/IOHHaH BepCHUsA TEM NOKJIAA0B

Pazpnen 1. ®u3uka U ecTeCTBEHHOHAYYHbINH METOX O3HAHUS TPUPO/bI.

1.
2.

Marepus 1 €ee OCHOBHBIE CBOMCTBA.
[TepcriekTHBBI pa3BUTUN (HUBHUKH.
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Mertomp! Hccae10BaHus B (PU3UKH.

Jxopaano bpyHo

INanuneo I'annien

Horann Kermiep

HpI0TOH U ero OTKpBITUS B (PU3HKE

Pa3nen 2. Mexanuka.

OO01as ruIpoIMHAMUKA.

Mexanuka HproTOHA - 0CHOBA KIIACCUYECKOTO OIMCAHUS IIPUPOJIBI.
HekoTopsie napaiokchl TEOPUH OTHOCUTEIBLHOCTH.

Wuepuus - yro 310 Takoe!?

I'pannisl mpuMeHnMocTy Mexanuku HeroTona.

WNHepuys 1 NHEPTHOCTH

Kak «B3BecuTh» 4enoBeka B HEBECOMOCTH

Hcropus nosiBIEHUs CEKYHIHOM CTPEIKH

Korma mer nBusxkemcst Bokpyr CostHIla ObICTpee — THEM WU HOUBIO?
10 [IposiBneHne 3aKOHOB CUJIbI TPEHMSI B TOBCEAHEBHON )KM3HU U€IOBEKa

No gk w

©CoNO~ WM E

Paszpnen 3. MoJiekyasipHas pU3MKAa 1 TEPMOAMHAMMKA.
Kpucramnsl B npupoe.

Omnpenenenre pazMepoB MOJICKYI.

OnpeneneHne CKOPOCTH ABHKEHUN MOJIEKYJI B ra3ax.
Hcropust BOSHUKHOBEHUS TEPMOIUHAMHUKY KaK HAYKH.
Kax nzo0penu repmomertp.

Kto takoit Kapro?

DHTpOMHUS.

[TapoBoii nBUraTeb.

KII/] coBpeMeHHBIX IBUTATENECH.

10 Beunslii neuratens. [IpuMeps! NONMBITOK CO3aHUS.

CoNR~ LN E

Pa3znen 4. DiiekTpocraTuka.
1. Ksanr 3apsaa.
2. Yto Takoe AJIEKTPOH.
3. MouHus - Ta30BBIN pa3psia B MPUPOJIHBIX YCIOBUSIX.
4. CymnepKoHIeHCcaTop.
5. DrnekrtpocTaTUyecKas WHIYKIUS.

Pa3znea 5. DuekTpoamnamuka.
1. Tlpupona 3MEKTPUYECKOTO TOKA B METaJlIax.

[Ipuposa 31eKTpruUecKoro ToKa B TBEPJIbIX JIEKTPOJIUTAX.
MexaHn4eCKHe HAaKOMUTEH JICKTPOIHEPTUM.
BricokoTeMiniepaTypHble CBEPXITPOBOAHUKU.

MarseTusm 1 MarHuThI.

MarsuTHOE HoJe.

MarauTHble CTPYKTYpPBI B KPUCTAITUIECKUX U aMOP(HBIX BEIIECTBAX.

O N s LN

MarauTHOe noJje 3eMIIH.
Ornpenenenre ropu30HTAIBHON COCTABIISIIONIEH MAarHUTHOTO MOJIsl 3EMIIH .
10. MeTo 161 M3y4EHHSI MACC MUKPOUYACTHII.

Pa3pen 6. DiieKTpOMarHuTHOE U3JIyYeHHE.
1. Omnpenenenne CKOPOCTH CBeTA.

53


http://millit.ru/referaty-fizika/obshhaya-gidrodinamika_2.php
http://millit.ru/referaty-fizika/mexanika-nyutona-osnova-klassicheskogo-opisaniya.php
http://millit.ru/referaty-fizika/nekotorye-paradoksy-teorii-otnositelnosti.php
http://millit.ru/referaty-fizika/kristally-v-prirode.php
http://millit.ru/referaty-fizika/opredelenie-skorosti-sveta.php

ITpunnun ['rolirenca.

ITpunnun I'rolirenca-Openens.

PazButee B3IIIA0B Ha IPUPOTY CBETA.

DKcnepuMEHTaTbHOE OIpeIeNieHHe CKOPOCTH CBETA.

JlazepHasi TEXHOJIOTHS — BXKHEHIIIAast OTPAcIb COBPEMEHHOT'O €CTECTBO3HAHUSI.
JIFOMMHHCHEHIHSA U 3IEKTPOTIOMUHHUCLCHITHSL.

Mup TUCKPETHBIX 00BEKTOB - (U3KKa YacTHIl. MOJIelIb YacTHIIBI (KOPITYCKYIIa).

© o N A WD

Henunelinas ontuka

Paspnen 7. @usuka BbICOKUX IHEPIHid.

JIMHENHBIN YCKOPUTEND .

Meroa MedEeHBIX aTOMOB.

MarepuanbHas CTpyKTypa BceneHHOM U 2JIEMEHTApHBIX YacTHL.
Marepuainsl 1€pHOM SJHEPTETUKH .

MHOTOKBaHTOBBIE IEPEXOABI IO/ ICHCTBUEM 3JIEKTPOMArHUTHOTO MOJIS.
Mertonpl 1 cpecTBa KOHTAKTHBIX 2JIEKTPOU3MEPEHNUN TEMITEPaTypHI.
MopenupoBanue B PU3HUKE dJIEMEHTAPHBIX YACTHII.

XapakTepUCTUKH M CBOMCTBA MUKPOOOBEKTOB.

HerpanunuonHsie 1 BO30OHOBIIsSIEMbIE HCTOUHUKH YHEPTHH.

CoNUR~ LN E

Paznen 8. DieMeHTBI aCTPOPU3UKH.

DTarbl pa3BUTHS ACTPOHOMHUH.

MeTo1bl aCTPOHOMUYECKUX HCCIIEI0OBAHUM.
Hctounuk sueprun CoJiHIa U 3BE3 .
Hepeménnpie npoGieMbl aCTPOHOMUH.
B3pbIBBI CBEPXHOBBIX.

®u3nka KOMeT

®oHOBOE M3IyYeHre Bo BeenenHoit
KBazapsl.

OrtkpsiTue Hentyna

10. CosHeunsble IISITHA

CoNo~LWNE

JdemMoHCTpaUMOHHAS BEPCHS KOHTPOJIbHBIX PadoT
10 xnacc

Kontponbnas pa6ora Nel «KuHemaTuka MaTepuaaibHOM TOUKID.

3apanme 1. Uto cocrasisier cucreMy orcuera’?

3aganme 2. MruoBeHHast CKOpOCTh (onpezeneHue u Gopmyia).

3aganue 3. 3aBUCMMOCTb KOOPAMHATBI OT BPEMEHM IIPH PABHONEPEMEHHOM
MPSIMOJIMHENHOM JBH>KEHUU.

3aganme 4. Ilepyon M wyactoTa HpU BpalaTelIbHOM JBHXKEHUU (ONpeAeseHue |
(bopmyb).

3aganme 5. Camonér mposieTesl MEpBYHO TpeTh MyTH co ckopocThio 1100 km/4, a
OCTaBIIMHCSA MyTh co ckopocThio 800 km/u. Haliiure cpeHIo0 CKOPOCTh €ro Mojéra.

KonTtponrHas padora Ne2 «/luHamuka MaTepualbHOW TOYKI
3aganue 1. Uto Takoe cuna? EnuHuna cUibl.
3ananue 2. Chopmynupyiite nepsblil 3akoH HeroToHa.
3ananue 3. ChopMynupyiite 3aKOH BCEMUPHOTO TATOTEHHUS.
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http://millit.ru/referaty-fizika/mir-diskretnyx-obektov-fizika-chastic-model.php
http://millit.ru/referaty-fizika/nelinejnaya-optika.php
http://millit.ru/referaty-fizika/linejnyj-uskoritel.php
http://millit.ru/referaty-fizika/metod-mechenyx-atomov.php
http://millit.ru/referaty-fizika/materialnaya-struktura-vselennoj-i-elementarnyx.php
http://millit.ru/referaty-fizika/materialy-yadernoj-energetiki.php
http://millit.ru/referaty-fizika/mnogokvantovye-perexody-pod-dejstviem.php
http://millit.ru/referaty-fizika/metody-i-sredstva-kontaktnyx-elektroizmerenij.php
http://millit.ru/referaty-fizika/modelirovanie-v-fizike-elementarnyx-chastic.php
http://millit.ru/referaty-fizika/nekotorye-xarakteristiki-i-svojstva-mikroobektov.php
http://millit.ru/referaty-fizika/netradicionnye-i-vozobnovlyaemye-istochniki.php
http://millit.ru/referaty-fizika/metod-mechenyx-atomov.php
http://millit.ru/referaty-fizika/materialnaya-struktura-vselennoj-i-elementarnyx.php

3ananmue 4. /laiiTe onpeneseHne CUIIbl peaKkIMK ONOPBI.

3aganme S. Pemure 3aauy.
Teno maccoit m = 2 Kr, ABMXKYIIEECs HAa BOCTOK, TOPMO3UTCs NoctossHHOW cwioid F = 10 H,
HarpaBJIEHHOM Ha 3arajl. YeMy paBHO U KyJa HalpaBJICHO YCKOPEHHE Tela?

KontponsHas padora Ne3 «3aKOHBI COXpaHCHHD

3aganue 1. mmynbsc cwel (onpenencaue u Gopmyna).

3aganue 2. PaboTa cuinl (hopmyna).

3aganue 3. [loTeHIMabHAS SHEPTHS HAJl TOBEPXHOCTHIO 3emitn (popmyrna)

3aganue 4. CpeHss 1 MTHOBEHHAs: MOITHOCTH (popmyra)

3aganue 5. Peuute 3a1auy.
ABTOMOOMIL Maccoir 2000 kr, ABUTasICh Ha CeBEp CO CKOpOCThO 90 Km/4, TOBEpHYNT Ha
MEePIEeHINKYISIPHOE IIIocce, Bemyliee Ha BOCTOK. OrmpenenuTe HampaBlIeHHE W MOMIYJIb
M3MEHEHHUS UMITYJIbCa aBTOMOOMJIS.

KontponbHas pabora Ne4 «MonekynspHas GU3nka»
3aganue 1. MonsipHas macca BemtectBa. @opmyiia CBA3M € MOCTOSHHOM ABOTaipo.
3ananmue 2. [Ikaner Temneparyp. Temneparypa uaeanbHOTO Ta3a (onpeaeieHue).
3apanue 3. OcHoBHOe ypaBHeHue MKT.
3ananue 4. YpaBuenue Knaneitpona-Meneneena.
3ananue 5. Pemure 3agauy.
[Ipn kakoil Temmeparype TemjoBas CKOPOCTb MOJIEKYN a3oTa paBHa 1224 km/4? MounspHas
Macca a3oTa 28 1/MoJb.

Kontponbnas pabora Ne5 «Tepmoannamuka
3ananue 1. Buyrpennss sueprus tena. Onpenenenre u popmyna st HaeadIbHOTO ras3a..

3ananmue 2. PaboTa ra3za B 1300apHOM M H30XOPHOM Mpolieccax ((HopMyIsr).

3ananue 3. [1epBblii 3aKOH TEPMOJIUHAMUKH.

3ananue 4. Terosoit asurarens. KITJ. KIIJI B mukie Kapno.

3ananme 5. Pemure 3agauy.
Haiimute w3MeHeHWE BHYTPEHHEW SHEPrHHM Teius TpU H300apHOM PpACIIMPEHUU Ta3a OT
HaudajgbHOro 006éMa 10 1 10 koHeuHoro 15 1. /laBneHue rasa 10*TTa.

KontpoasHasg padora Ne6 «DaeKTPOMArHUTHOE B3aUMOACHCTBHE HEMMOABMIKHBIX 3apsSI0B»
3apanmue 1. Dnexrpusanus (onpeneacHue).
3apanme 2. 3akoH Kynona
3apanue 3. JIMHUM HANPSHKEHHOCTH (OIIPEACIICHUE U CBOMCTBA).
3aganue 4. [loTeHman a1eKTpocTaTuYecKoro mnois (onpeaeneHue u Gopmyna)
3apanme 5. Pemre 3aaauy.
JIBa o1MHAKOBBIX Iapuka Maccou 44,1 T nmoaBenieHbl Ha HUTAX AIUHOW 0,5 M B OJIHOM TOUKe.
[Ipu cooOuieHNM MmapukaMm OJMHAKOBBIX HM30BITOYHBIX 3aps/IOB OHU OTTOJIKHYJIHCH JIPYT OT
JIpyra Tak, 4TO YroJ Mexay HUTSIMHU cTan paBHbIM 90°. Haiinure 3HaueHHs H3OBITOUHBIX
3aps/I0B Ha IIapHUKax.

11 xnacc
KonTponpHas padota Nel «IToCTOSHHBIN IEKTPUYECKUN TOK»
3apnanmue 1. [laiiTe onpenenenne 3IEKTPUUECKOTrO TOKA.
3ananne 2. Onpenenenue J/IC. B kakux equHuiax uamepsercs?
3apanme 3. Popmyna 3aBUCUMOCTH CONPOTHBIIEHHS IPOBOJHUKA OT TE€OMETPUU U
MaTepHalia MPOBOJHHUKA ¢ 0003HAYECHUSIMHU.
3ananue 4. [locienoBarenbHoe U NapauieIbHOE COEAMHEHNE NMPOBOIHUKOB. DopMyIbl
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pacuera 0OIIEeTo COMPOTUBIICHUS.

3aganme S. Pemure 3aauy.
B npoBoanuke conporuBiaenuem 2 Owm, nojakiaroueHHOM K anemeHTy ¢ DJIC 1,1 B, cuna Toka
paBHa 0,5 A. KakoBa cuia Toka IIp1u KOPOTKOM 3aMbIKaHUH 3J1€MEHTa?

KonTtpoasHas padora No2 «MarHUTHOE MOJIe»

3apanue 1. B yem cOCTOUT M 4TO JI0KA3bIBAET OMBIT JpcTeaa?

3apanme 2. MWuaykiuss MarHUTHOro mojs. JIMHMM  MarHUTHOW — WMHIYKIIHH.
(Onpenenenus).

3apanme 3. 3akoH Amriepa.

3ananmue 4. Cuna Jlopenna.

3aganue 5. Pemute 3a1auy.
[Mpsimoii mpoBoAHUK, JTMHA KoToporo | = 10 cm, macca m = 10 1, mo/ABeIIeH TOPU3OHTAIBHO HA
IBYX JETKUX NPOBOASIIMX HHUTSIX B OJHOPOJHOM MAarHUTHOM moje. JIMHMUM MHIYKIHMH
MarHUTHOTO TOJIsI HalpaBJieHbl TOPU30HTAIBHO U MEPHEHAUKYISIpHO MpoBoaHUKY. Cuia Toka,
MPOTEKAIOILIErO MO MPOBOJHUKY, | = 4,2 A, unnykius marautHoro noist B = 0,1 Txn. Haligure
CHIIY HATSKEHUSI HUTEH.

KonTtponbHas padota No3 «D5eKTpOMarHeTu3m»

3aganue 1. 3/IC MHIyKIMH B IPOBOJIHUKE, ABIKYLIEMCS B MArHUTHOM 1oJie ((opmyrna).

3apanue 2. DJIEKTpOMarHUTHASI MHAYKIUS (OTIpeIeTieHuE).

3ananmue 3. 3akon Dapazes (onpeaenenue u Gpopmyna).

3ananue 4. [Tpasuiio Jlenna.

3ananume 5. Pemure 3agauy.
[Ipy paBHOMEpPHOM BO3pacCTaHMM WHAYKIUW MArHUTHOTO TMOJS, TEPHEHAUKYISIPHOTO
TIOTIEPEYHOMY CEUEHHUIO TIPOBOJIOYHOH KaTymKH momassio S = 10 cm?, ot 0 10 0,2 T 3a 0,001
¢ Ha e€ xoH1ax Bo3HukIo Hanpspkenne 100 B. Cxonbko BuTkoB N nMeer karymika?

KonTponbHas padota Ne4 «I"eomMeTprudeckast ONTHKA
3ananue 1. 3aKOHBI OTPAKEHUS U NIPEIOMIICHUS BOJIH.
3ananmue 2. [lonHoe BHyTpeHHEE OTpakeHHe (MOHATHE U hopMyra).
3apnanue 3. JIunza. OnpeneneHue U TUIIBI JIUH3.
3ananue 4. XapakTepHbIe JTy4dH JJI1 COOMPAIOIICH JIMH3BI.
3apanue 5. OCHOBHBIC XapaKTEPUCTUKH TJla3a KaK ONTHYECKOW CHUCTEMbI (XpYCTaJlK,
CeTYaTKa, pa3pelrarolias CloCOOHOCTB).

Kontponbnas pabora No5 «KBaHtoBas Teopusi»
3aganue 1. TeroBoe u3inydeHue (onpeaencHue).
3aganue 2. ®oTOH (ONpeneseHre) U ero SHEPrus.
3aganue 3. ®oTord ekt (kpaTkoe OMucaHue SIBICHUS U SKCIIEPUMEHTA).
3aganue 4. YpaBuenue DitHiTeiiHa a1 porodddexra.
3aganue 5. OcHOBHOE cocTosiHME aroMma (OmpeleNieHHe W WUIIOCTpalus Ha
HHEPreTHYECKOM CIEKTPE aTOMa BOJOPOJIA).

2. OneHo4YHbIe CPEACTBA JJIsl IPOMEKYTOYHOM aTTeCTAlMU 00y4al0IHXCS

IIpomexxyrounass arrtecranuss mo npeaMery «®usuka» mnpoBoautcs B (opme
IIOJIYTOZI0BOM aTTeCTal[H, FOI0OBOM aTTECTALNU, TECTUPOBAHMSI.

Ilonyz0006asa ammecmayus TPEICTAaBIsIET COOOH COBOKYIHOCTh TEKYIIUX OLIEHOK
KayecTBa YCBOGHHUS OOYHYAIOUIMMHCS COJIEp)KaHUS KaKOW-TMOO0 4YacTH (YacTei) Tembl (Tem)
KOHKPETHOW YyueOHON IMCLUIUIMHBI 10 UTOTaM MOJIyTOJUsl Ha OCHOBAHMH TEKYIIMX OIICHOK.
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[TonyronoBast arrecTalysi BbICTABIAETCS NPU HAIMYMM HE MEHEE YEThIPEX TEKYIIMX OLIEHOK 3a
COOTBETCTBYIOLIUN NEPUOI.

T'ooosass ammecmayus — OLEHKA KauyecTBa YCBOEHHUS OOY4YaIOIIMMUCS BCEro oObema
coJiepKaHusl y4eOHOHM NUCHMIUIMHBI 32 y4eOHbIH roa. ['omoBas arrecTanus BBICTABISETCS Ha
OCHOBAaHMHM MOJYTOJOBBIX AaTTeCTallUd Kak cpeaHeapupMeTHdyeckoe 3HadeHue. Eciau
cpenHeapu(METHUECKOEe 3HAYCHHWE HE SBISIETCS LEIBIM  YHUCIOM, TO OCYIIECTBIISCTCS
OKpYTJIEHHE 3HAa4YeHWs 1O 1eJIor0 4Yucjia [0 MpaBWIaM MAaTeMaTU4YECKOrO OKpYIJICHUS
JECSITUUHBIX ApOOEH.

Tecmuposanue — 5310 (¢dopMa OLUEHKHM TEOPETHUYECKUX 3HAHUH, IOJy4YCHHBIX
oOyyarouMMuCs B Mpollecce M3y4eHUs BCEW [UCUUIUIMHBI WJIA €€ YacTH, HaBBIKOB
CaMOCTOSITENIBHOM pabOThl, CIOCOOHOCTH MPUMEHSThH UX B PEILIEHUU MPAKTUYECKUX 3a]1a4.

DonO oyeHoUHBIX CPeOCme 07151 NPOBEOCHUS NPOMENCYMOYHOU AMmecmayuu
JleMOHCTPALlMOHHBII BApDMAHT NPOMEKYTOUHOH aTTecTauun «TecTupoBaHue»
(TexHONOTMUecKMit poduis 11 kiace, I moxyroaue)

Bapmuanr 1
1. C kako#t cumoil B3ammojeWcTBYIOT aBa 3apsna mo 10 uKi, Haxomsmmecs Ha
paccTostHuU 3 CM Japyr oT Apyra?
(7 1H
(?7) 100H
() ImH
(7) 10mH

2. Ha kakom paccrostHuu Apyr ot apyra 3apsaabl 1 MmxKim u 10 HKn B3anmoielicTByIOT ¢
cuioit 9 MH?

(7) lem

(7) 100cm

(1) 10cm

(7) 23cm

3. MerammmueckoMy 1mapy paauycoM 3 oM coobmunau 3apsn 16 wKn. Haiitm
MMOBEPXHOCTHYIO IJIOTHOCTh 3apsiia ¥ HaNmpsDKEHHOCTH MMOJIA B TOYKaX, yJAJIEHHBIX OT LIEHTpa
mapa Ha 2 u 4 cm.

(7) 2mxKn/m2; 0; 900 kB/m

(7) 342mxKn/m2; 12; 13kB/m

(M 1.4mxKn/m2; 0; 90 xB/m

(7) 2mMxKn/m2; 56; 1 kB/m

4. bonblnas 3apsokeHHas MIIACTHHA C MOBEPXHOCTHOM IIIOTHOCTHIO 3apsiaa 40 uKi/m2
norpyxeHa B Macio. HaliTu HanpsiKeHHOCTh MO BOJIU3HU CepeIMHBI TIIACTHUHBI.

(?) 100 xB/m

(7) 200 xB/m

(1) 900 xB/™m

(7) 150 xB/m

5. Ilpu mepememieHuM 3apsia MEXIy TOUKaMU C Pa3HOCThIO MoTeHuuasoB 1 kB
aNIeKTpUYecKoe ToJie copepiimio padoty 40 mx/[x. Uemy paBen 3apsin?
(?) 10uKn
(?7) 12 uKn
57



(1) 40 uKx
(?) 9 uKn

6. Ilnockuii KOHAEHCATOP MOJKIIOYEH K UCTOYHUKY HampsbkenueMm 6 xB. Ilpu xaxom
pacCTOSIHUM MEXIYy IUIACTHHAMU MPOM30MAET MpoOOH, ecin yaapHas HOHHM3AIMS BO3AyXa
HAYMHAETCS MPU HANpsHKEHHOCTH 1ot 3 MB/m?

(7) 10 mm

(7) Tmm

(M2 mm

(7) 3mm

7. Tlpu kakoi HaNpsHPKEHHOCTH TOJIS HAYHETCS CaMOCTOSTENBHBIA pa3psi/] B BOAOPOJIE,
€CITM DHEeprusi MOHW3amuu Mojekyn paBHa 2,5 ¢ 10-18 Jx, a cpemHsis anuHAa CBOOOTHOTO
npobera 5 Mxm? Kakyio CKOPOCTh UMEIOT 3JI€KTPOHBI IIPH yAApe O MOJIEKYITy?

(7 1 MB/m

(?7) 2 MB/m

(1) 3,1 MB/m

(?) 10 MB/m

8. TIlpu xakoii HaMMEeHbBIIIEH CKOPOCTH ICKTPOH MOXKET BBIJICTETh U3 cepedpa?
(M3 wm/c

(7) 2m/c

(M 1,2 Mwm/c

(7) 10m/c

9. OOmoTka peoctata compoTuBieHneM 84 OM BBHINOJHEHA W3 HUKEIMHOBOU
MPOBOJIOKHU C IUIOMIAbI0 ToniepeyHoro ceuenusi 1 Mm2. KakoBa juiriHa poBOJIOKU ?

(7) 10m

(7) 20m

(1) 200m

(?) 1Im

10. Bo ckoybKO pa3 M3MEHUTCS COMPOTUBIICHUE MTPOBOIHUKA (0€3 M30JIAIHH), €CITH €T
CBEPHYTH TIOIOJIAaM U CKPYTHTh?

(?) ymeH B 2 paza

(?) ymeH B 5 pa3

(!) ymen B 4 paza

(?) yBen B 2 paza

11. KakoBa Hamps>KEHHOCTH MOJIS B allFOMUHHAEBOM MPOBOJHUKE cedeHueM 1,4 Mmm2 npu
cuie Toka 1 A?

(7 1 MB/m

(?7) 10 MB/m

(1) 20 MB/™m

(7) 30 MB/m

12. Jlecsatp mapajieNlbHO COEIUHEHHBIX Jamn compotuBieHueM 1o 0,5 kOw,
paccunTaHHBIX Kakaas Ha HanpsbkeHue 120 B, nurarorcs yepes peocTaTr OT CETH HaIPsSDKEHHUEM
220 B. KakoBa MOILITHOCTb IEKTPUYECKOTO TOKA B peocTaTe?

(723 Br

(?) 70 Bt
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(1) 240Bt
(?) 29B1

13. Ilpu pemoHTE DIEKTPUYECKON IUIMTKM choupanb Obuta  ykopouena Ha 0,1
IIepBOHAYAILHOM JJMHBL. BO CKOJIBKO pa3 M3MEHMUIaCh MOLTHOCTh IUIUTKUA?

(?) yBenuu B 1 pa3

(?) yBenuu B 5 pas

() yBenunu B 1,1 pa3

(?) yBenuu B 10 pa3

14. DnextpoaBurarenb MOAbEMHOIO KpaHa pabotaer moj HampspbkenueMm 380 B, mpu
3TOM cuja Toka B ero ooMotke pasHa 20 A. Kaxos KIIJl yctaHoBKH, eciiu rpy3 Maccoil 1 T kpaH
MOJTHUMAET Ha BbIcoTy 19 M 3a 50 ¢?

(?) 10%

(?) 70%

(1) 50%

(?) 98%

15. Tlpu nutanum mammnouku oT dementa ¢ DJIC 1,5 B cuna toka B nenm pasHa 0,2 A.
Haiiti paboTy cTOpOHHUX CUIT B 3JIeMEHTE 3a 1 MUH.

(M1 Ox

(7 5 Ix

(M 18 Ix

(7) 41x

16. K ucrounnky ¢ 3JIC 12 B um BHyrpeHHuM comnpoTuBicHHeM | OM mOaKItOueH
peoctar, conpoTuBjeHue kotoporo 5 OM. HaliTu cuiy Toka B IIENHU U HANPSKEHHUE Ha 3aKUMax
HCTOYHUKA.

(7) 6A; 12B

(?7) 10A; 15B

() 2A;10B

(7) 13A;67B

Bapuant 2

1. TIlpu nonkmroyeHuH naMmmnodyku k Oarapee anementoB ¢ DJIC 4,5 B BoabTMeTp
MoKa3aj HanpsbkeHue Ha jammouke 4 B, a amnepmerp — cuity Toka 0,25 A. KakoBo BHyTpeHHEee
compoTuBiieHue b6atapeu?

(7)) Im

(7) 3m

(M) 20m

(7) 90Mm

2. Cuna Toka B namroudke kapmanHoro (onaps 0,32 A. CKOJIBKO 3JIEKTPOHOB IPOXOAUT
yepe3 NonepevyHoe ceueHne HUTH Hakana 3a 0,1 c?

?2

(?) 10

(1 2-1017

(?3

3. Haiitu CKOpPOCTh YHNOPAAOYCHHOTO ABUKCHUSA S3JICKTPOHOB B IMPOBOAC IUIOIAABRO
MNOMEPCYHOTO CCUCHUA 5 Mm2 Ipu CHJIC TOKa 10 A, CCJIM KOHULCHTpalHsA 3SJICKTPOHOB
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npoBogumoctH 5 * 1028 m-3.
(7) Imm/c
(7) 3 Mmm/c
(1) 0,25 mm/c
(7) 10 mm/c

4. HailftTu CKOpOCTb YHOPSJOUEHHOIO JIBWXKEHUS DJJIEKTPOHOB V B  CTaJbHOM
MIPOBOJIHUKE, KOHIEHTPAIMsS SJIEKTPOHOB IMPOBOJMMOCTH B KoTtopoM m = 1028 wm-3, mpwm
HanpspKeHHOCTH 1o E = 96 MB/Mm.

(7) 3 mm/c

(?) 100m

(1 0,5 mm/c

(7) 10 mm/c

5. Ecnm nsnexktpuueckue 3apsiibl HEMOJBMXKHBI, TO BOKPYI HHUX B IPOCTPAHCTBE
obpazyercs. ..

A) MarnuTHOe moJe.

b) DOnexmpuueckoe none.

B) DnexrpomarnutHoe mnose.

I') Bakyym.

6. Hawmboiree CHIIBHO MarHUTHOE JCHCTBHE JIFOOOTO MAarHUTA MIPOSBIISIETCS OKOJIO. . .
A) Ocu maraura.

b) MaruutHo# TuHAH.

B) MaruutHo# aHOMaHH.

I') Ilonoca macnuma.

7. HOHBIN KOHEIl MAarHUTHOM CTPEJIKU BCETJa YKa3bIBACT Ha..
A) Cesepnulii ceoepaghuueckuti nonoc 3emuu.

b) FOxHBI MarHUTHBIN TOJIIOC 3eMJTH.

B) DkBatop.

I') Ha roxxHBIN reorpadudecKkuii moaroc 3eMIIn.

8. Meramnnyeckie ONMUIKA OKOJIO TIOJNIOCA MAarHuTa pacrlojaraiTcsi «EKUKOM»
MIOTOMY, 4TO ...

A) OHM UCTIBITHIBAIOT KYJIOHOBCKOE OTTAJIKUBAHHUE.

b) «Topuawue» xonyvl HamazHU4eHbl OOUHAKOBO U NOIMOMY OMMAIKUBAIOMCS .

B) He peiicTByeTt mpuTsiKkeHue.

I') CunbHee nposBsSeTCS] MArHUTHOE B3aUMOJICHCTBHE.

9. CuioBble JMHUM MarHUTHOTO TOJIS IPSMOTO TOKA - 3TO

A) OKpyXHOCTH.

b) Konyenmpuueckue 3amxnymuole 1uHUU, KOMOpble 0X8AMblEarom NPOoBOOHUK ¢ MOKOM.
B) KpuBble, KOTOpbIE pacnosiaratorcsi OKoJIo MpOBOIHUKA.

I') CriupaneBuiHbIC JIUHUH.

10. MaxkcumanbHBIN Bpalamoiuii MOMEHT, ACUCTBYIOIIMA Ha paMKy IJIomaapi 1 cM2,
HaxOJIIYICS B MarHUTHOM noiyie, paseH 2 MkH ¢ M. Cuna toka B pamke 0,5 A. Haiitn
WHJIYKIIUIO MAarHUTHOTO MOJISI.

(D 1Tn

(7 2Tn
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(1) 0,04Tx
(?) 5Tn

11. Pamka miomaapto 400 cM2 moMeleHa B OJJTHOPOAHOE MAarHUTHOE IOJI€ UHIYKIMEH
0,1 Tx Tak, yTOo HOpMaJIb K paMKe NEPIEHANUKYISIpHA JIMHUAM UHAYKUMU. [Ipu kako# cuie Toka
Ha paMKy OyzeT aeiictBoBaTh Bpaujatommii MomeHT 20 MH » m?

(7 2A

(7 3A

(M SA

(7) 10A

12. C kako#i cuioit aelcTByeT MarHutHoe moJie naayknueid 10 MTn Ha mpoBOIHUK, B
KoTopoM cuiia Toka 50 A, ecnu JyirHa akTUBHOW 4yacTu mipoBojaHuka 0,1 m? JIMHUM WHIYKIHH
OJIS ¥ TOK B3aUMHO MEPHEHIUKYIISPHBI.

(7)) ImTn

(7)) 2mTn

(1) 50mTn

(M 1Tn

13. B mpoBojHWKE C ATUHON aKTWBHOHM Yacth 8§ cM cmia Toka paBHa 50 A. OH
HaxOJIUTCA B OJHOPOJHOM MarHUTHOM mose umHayknued 20 mTn. Kakyio paGoTy coepmmi
WCTOYHUK TOKa, €CIW NPOBOAHMK nepeMmecTwicas Ha 10 CcM INepHeHIUKYISpHO JIMHUAM
WHIyKIUU?

(7 70x

(7) 8 Ox

(M 8mIx

(7) 10dx

14, 3a 5 Mc MarHUTHBIA TOTOK, NMPOHU3BIBAIOIINKA KOHTYp, yObiBaeT ¢ 9 mo 4 mBO.
Haittu 9JIC unaykuuu B KOHTYpE.

(7 3B

(?7) 10B

(H 1B

(7 7B

15. B BuTKe, BBHINOJHEHHOM U3 ATIOMHUHHEBOTO MpoBoja JIHHON 10 cM U IUIOIIAabI0
MOIepevYHoro ceueHus 1,4 MM2, CKOpOCTh M3MEHEHHs MarHuTHOro moroka 10 mB6/c. Haiitu
CHILY HHIYKIIHOHHOTO TOKA.

(7 3A

(M 7A

(M) 5A

(7) 4A

16. C xakoif CKOpPOCTBIO HAJ0 MepeMelIaTb MPOBOJHUK MOJ yriaoMm 60° K JIUHUAM
WHIYKIUA MarHUTHOTO TMOJIsI, 4TOObl B mpoBoAHMKE Bo3Oyxkmamace JJIC wmuaykimuu 1 B?
WNunykuus marautHoro nosis pasHa 0,2 Tn. J[nuHa akTuBHOM yactu 1 M.

(73 wm/c

(?) 4m/c

(M 5,8m/c

(7) 10m/c

61



IIpunioxenue 2 k paboueil mporpamme

KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O TIPEJMETA /

KYPCA
Ne | Pasznen / rnaBa Kon-Bo | Tun Bun u dopmer | Kanennapasie/akruyec
/ Tema 9acoB 3aHATHUSA KOHTPOJIS Kue

yueOHOoro mpeamera /
Kypca

CPOKH IIPOBEICHUS

10 kaacc/ 1 rox o6yyenus (... 4acoB)

Moynb«

»

(Ha3BaHUE MOJTYJIST)

| | | |

11 kaacc/ 2 roa 06y4eHus (... 4acoB)

Moynb«

»

(Ha3BaHUE MOJYJIST)
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IIpunioxenue 3 k pabouei mporpamMmme

JUCT BHECEHUS N3MEHEHUM

Ne Texkcr n3meHeHus [IpoToko:n 3acemanus Kadenpol
/1
Ne Jara
2023 — 2024 yueOHsIii TO1
1.
2.
2024 — 2025 yueOHsIii TOJ
1.
2.
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