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IHOACHUTEJIBHASA 3ATIMCKA

[Tporpamma mo ¢u3uke 6a30BOT0 YpOBHS HA YPOBHE CpeaHero odiiero oopa3oBanus pazpaboTana
Ha OCHOBE TMOJOKEHUM M TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
nporpaMmsl, npeacraBieHHbIx B PI'OC COO, a takxke ¢ yuérom (enepanbHON paboyeil mporpaMMel
BOCIIMTaHUS M KOHLEMUMM IpenofaBaHus yueOHoro mnpeamera «®Dusmuka» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit deneparuu, peanusyomnx 0CHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copnepxanue mporpammbl 1o (pu3HMKe HampaBiIeHO Ha (OPMHPOBAHWE €CTECTBEHHO- HAYYHOM
KapTuHbl Mupa oOydaromuxcs 10-11 kmaccoB mpu oOyueHnn ux (usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIBHOCTHOIO moaxoda. llporpamma mo ¢usnke cooTBETCTBYET TpeOOBaHUSAM
OI'OC COO K mnIaHUpPyeMbIM JIMYHOCTHBIM, NPEIMETHBIM M METanpeIMEeTHbIM pe3yJabTaTam
oOyueHus, a TaKK€ YYUTHIBAET HEOOXOJUMOCTb peanu3ali MEXIPEAMETHBIX CBs3eH (QU3MKU C
€CTECTBEHHO- HAyYHBIMHM y4eOHBIMU IpeameTamMu. B Hell ompenenstorcs OCHOBHBIE LENH U3Yy4eHUs
(Gu3MKM Ha ypOBHE CpelHero oOIero oOpa3oBaHus, MJIAHUPYEMbIE pe3yJabTaTbl OCBOEHHS Kypca
(bU3UKU: TUYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMmma 1o ¢u3nke MOXKeT ObITh HCHOJb30BaHA  KaK OCHOBA JJIi COCTaBJIEHHUS CBOMX
pabounx mporpamm. Ilpm pa3paboTke pabGodueld mnporpaMMmpl B TEMATHYECKOM ILITAHWUPOBAHUH
JOJIKHBI OBITh YYTE€HbI BO3MOKHOCTH HCIIOJIb30BAaHUS AJIEKTPOHHBIX (LM(PPOBBIX) 00pa30BaTEIbHBIX
pECYpCOB, SBISIOMIMXCS Y4e€OHO- METOJMYECKUMM MaTepuaiamu (MylIbTHMEIUHHBIE MPOrpPaMMBI,
AJIEKTPOHHBIE YYEOHMKM M 3a/a4HHMKH, D3JIEKTPOHHbIE OMOIMOTEKH, BHUPTyalbHbIE JIaOOpaTOpuH,
UTPOBBIE MPOrPaMMBbl, KOJUIEKUHWH IHUQPPOBBIX 00pa3oBaTENIbHBIX PECYPCOB), pEATU3YIOIIMMUI
IUIAKTUYECKUE BO3MOXKHOCTH HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHM, COJepKaHHe
KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa30BaHMM.

[IporpamMma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHHUIIMATHUBY y4YUTENIEeH M MpeaoCTaBisieT
BO3MOXHOCTh JJISl pealu3alid pa3IUYHbIX METOJUYECKHX TOJXOJO0B K OpraHu3aluuu oOydeHus
(bu3MKe Mpu YCIOBUH COXPaHEHMsI 00s13aTEIbHOM YacTH coJiepKaHUs Kypca.

Odu3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHaX MPUPOJBI, BHICTYHas B KauyecTBE Y4eOHOTO
mpeiMera B IIKOJE, BHOCHT CYHIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUH 00  OKpyXaroliem
mupe. IlIkonbHbII Kypc GU3MKM — CHUCTEeMOOOpa3ymIUN JUIsl €CTECTBEHHO-HAYYHbBIX YUeOHBIX
MIPEeIMETOB, MOCKOJIbKY (DM3MUYECKUE 3aKOHBI JI)KAT B OCHOBE IMPOILIECCOB U SIBICHUM, H3y4aeMbIX
XuMueHr, Owomoruen, ¢usmdyeckor reorpadueit m acrpoHoMmuei. lcmonb3oBaHME W AKTHBHOE
MpUMeHeHHe (U3NYECKUX 3HAHUN OMpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUI B
chepe PHEPreTuKH, TPAHCIOPTa, OCBOCHUS  KOCMOCA, TMOJYYEHHS  HOBBIX MaTepHallOB C
3a]aHHBIMH  CBOWMCTBaMHU U  JApyrux. V3yuenue (u3MKM BHOCHT OCHOBHOH  BKJIaJ B
dbopMHUpOBaHHE  E€CTECTBEHHO-HAYYHOW  KapTUHBI ~ Mupa  oOydaromiuxcs, B popmupoBaHue
YMEHUI IPUMEHATh HayYHbI METO/1 TO3HAHMS [P BBHITIOJTHEHUU UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBYy kypca ¢u3uMku A7 YpPOBHsS CpeAHEro oOIero oO0pa3oBaHMs TMOJOXKEH Pl HACH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICpKHUT MaTepuaj U3 BCEX pa3/eNoB (HM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOHM, Tak M
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU C HeW marepuan Kypca (U3MKH OOBEIMHEH BOKPYT
¢u3nueckux teopuil. Benymum B Kypce siBisieTcss (GOpMHpPOBAHUE MPEACTABIECHUN O CTPYKTYpPHBIX
YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npeanosiaraeT MCIOJb30BaHUE T'yMaHUTapHOTO
noTeHIana (U3NYEeCKOil HayKH, OCMBICICHHE CBS3M pa3BUTHS (HU3UKU C pPa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHUYECKUMH MPOOIEMaMH.

Hoes npuxnaonou wnanpasnennocmu. Kypc (QuU3MKM mnpezmnosnaraeT 3HAKOMCTBO C IIUPOKUM



KpYroM TEXHHUUYECKHUX U TEXHOJIOTMUECKUX IPUIIOKEHUN U3yUYEHHBIX TEOPU U 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyercss IMOCPEACTBOM  BBEICHUS  DJIEMEHTOB  COZICPIKaHUS,
MOCBSIIEHHBIX JKOJIOTMYECKHMM MpoOjJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a Takxke 00CyXIeHHUs MpoOieM pPalHOHAIBHOTO MPUPOJONOIB30BAHUS H
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (H3UKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHS
ABISIOTCS  u3uueckue  Teopud  (POpMHUpOBAHHE  MPEICTABICHHUN O CTPYKTYpE MOCTPOCHHUS
¢usnveckoil Teopuu, ponu (GyHAAMEHTATBHBIX 3aKOHOB W TPUHIMIIOB B  COBPEMEHHBIX
MPECTABICHHUSAX O MPUPOJIE, TPAHHUIIAX IIPUMEHUMOCTH TEOPHIA, JUIsl OTIMCAHUS €CTECTBEHHO -HAYIHBIX
SIBJICHUH U TPOIIECCOB).

CHuCTeMHO-IIESITETFHOCTHBIN TOJIX0A B Kypce (M3WKH pealn3yercsi TpexkIe BCEro 3a CUer
OpraHu3aIuH YKCIICPUMEHTAIBHOH IesITeNbHOCTH o0yJaromuxcs. s 6a30Boro ypoBHS Kypca (GU3NKH
— 9TO WUCTOJIb30BaHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1a0OPATOPHBIX
paboT, KOTOphIe B MporpaMmMe Mo (GU3NKE 0ObEIUHEHBI B OONIUN CIUCOK YYCHHUYECKUX MPAKTHUYECKUX
paboT. BeiieneHue B ykazaHHOM mepeyHe JabOpaTOpHBIX pabOT, MPOBOJUMBIX U KOHTPOJS U
OIICHKH, OCYILECTBJISETCS Yy4aCTHMKaMHU OOpa30BaTENbHOIO IIpoliecca HCXO0Js M3 0coOeHHOcTel
TUTAHUPOBAaHUSI ¥ OCHameHWs KaOwHeTa ¢m3uku. Ilpm 3TOM oOecreunBaeTcs OBJAJICHHUE
o0OyJaromMMHUCsT yYMEHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHHsI, HCCICOBAHUS 3aBHUCHMOCTEH
(GU3NYECKUX BEJTMUUH M TOCTAHOBKY OIBITOB TT0 MPOBEPKE MPEITIOKESHHBIX TUIIOTES.

Bonpmoe BHUMaHWE yIeseTcsl PelIeHHIO PACYETHBIX M KA4eCTBEHHBIX 3a1ad. [lpu sTom st
pacu€THBIX 3a1a4 TPUOPUTETOM SIBISIFOTCS 3aMa4d C SBHO 33JaHHOW (HU3UYECKOW MOJIETBIO,
MO3BOJISIOIINE PUMEHSATh H3YYEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3JieNia Kypca, TakK
U MHTETPUPYS 3HAHUS W3 pa3HbIX pa3fenoB. [l KauecTBEHHBIX 3a7ay MPUOPUTETOM SBIISIFOTCS
3alaHusl Ha OOBSICHEHHE MpPOTEKaHWs (PU3UUECKUX SBIICHUN U MPOIIECCOB B OKpYKAIOIIEH >KU3HH,
TpeOytorire BIOopa GU3NYECKON MOIETH ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu ®I'OC COO k MarepuasbHO-TEXHHUYECKOMY OO0ECTICUCHUIO
y4eOHOro mporiecca 0a30BbIi ypOBEHb Kypca (PU3MKHM Ha YPOBHE CpPEIHETro OO0IIero oOpa3oBaHUS
JOJIKEH M3y4aTbCs B YCIOBMSIX MPEIMETHOro KaOuHeTa (GU3MKHU UM B YCIOBHSIX MHTETPHUPOBAHHOIO
KaOMHETa MPEeMETOB €CTECTBEHHO-HAayYHOro I1KiIa. B kabunere Gu3NKu JOKHO ObITH HEOOXOAUMOE
nabopaTtopHoe 00OpyIOBaHUE [JIsl BBINOJHEHUS yKa3aHHBIX B Iporpamme mo (U3HKE YYEHUYECKUX
MPAKTUYECKUX padoT U AEMOHCTPALIMOHHOE 000pYyI0OBAaHUE.

JlemoHcTpalMoHHOE 000pyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAJILHOM
JNOCTaTOYHOCTH U oOecreyrBaeT  MOCTAHOBKY  IEPEYMCICHHBIX B IMpOrpaMMe 1o (Qpusmnke
KIIFOYEBBIX JIEMOHCTPALUNA JJI1 UCCIEIOBAHMS U3Y4aeMbIX SBJIIEHUN U MPOILIECCOB, SMIUPUUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUI.

JlaGopartopHoe 0060pyAOBaHHE IS YUEHHYECKHX MPAKTHYECKUX paboT Gopmupyercs B BHJE
TEMaTU4YEeCKHX KOMIUIEKTOB U 00ecrednBaeTcsl B pacyére 0JHOTO KOMIUIEKTa Ha JBYX OOY4aroIIuXxcsl.
Temarnueckrue KOMIUIEKTHI Ja00PATOPHOTO 00OPYIOBAHUS IOJKHBI OBITh TOCTPOEHBI HA KOMIIEKCHOM
WCIIOJIb30BAHMU aHAJOTOBBIX U HU(MPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPUTEIBHBIX
CUCTEM B BHE IU(PPOBBIX 1a00paTOPU.

OCHOBHBIMU LEJIIMU W3y4eHHMsI (HU3UKU B 00LIeM 0O0pa3oBaHUM SBISIOTCS: (hOpMUpOBaHHE

MHTEepeca U CTpeMJICHUs OOyJaroluXcsi K HaydHOMY H3Y4EHUIO
IPUPOIBI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUI O HAyYHOM METOJIe NMO3HaHUA M (JOPMUPOBAHHME HCCIIEI0BATENBCKOTO
OTHOIIEHHSI K OKPYKAIOIIHUM SIBJICHUSM;

(dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs] OCHOB CTPOCHMS MaTepHH
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

¢dbopmMupoBaHUe yMEHHH OOBSCHATH SBJIECHUS C HCIHOJb30BAHHWEM (HU3UUYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHUE TNPEACTABICHUN O posu (PU3MKM JUISL Pa3BUTHUS JAPYTHUX ECTECTBEHHBIX HAYK,



TEXHUKHU U TEXHOJIOTHM.

JlocTibkeHHe JTUX Iellell  oOecreunBaeTcsl peleHHeM CIEAYIOIIMX 3ajad B MpOLecce
M3Y4eHHUS Kypca (GU3UKU HA YPOBHE CPEIHEr0 0OIIero 00pa3oBaHuUs:

npuoOpeTeHne CUCTeMbl 3HaHU 00 00mKX (PU3MIECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAss MEXaHUKY, MOJEKYISAPHYIO (DU3HKY, IEKTPOJAWHAMHKY, KBAHTOBYIO (DM3UKY W SJIEMEHTHI
actpodusukm;

dbopmMupoBaHHEe yMEHHH NPUMEHITH TEOPETHUYECKHE 3HAHUSA Ui OOBSICHEHUS (U3NIECKUX
SABIICHWA B TPUPOJE W IS TPHHATUS MNPAKTUYECKUX PEHICHUN B IOBCEAHEBHOM KHU3HH;

OCBOEHHE CIIOCOOOB peIIeHUs pa3IMYHbIX 3a/1a4 C SIBHO 331aHHOM (PM3NYECKON MOJEIbI0, 3a/ay,
[10/Ipa3yMEBAOIINX CAMOCTOSITENILHOE CO3/JaHKe (PU3NYECKON MOIEH, aIEKBATHOM YCIIOBUSAM 3a]1a4H;

MOHMMaHWe (U3UYECKUX OCHOB W TIPUHIMIIOB JCWCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

OBJIQJIECHUE METOJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAaHUS M MPOBEICHUS  (PU3NYECKUX
SKCIEPUMEHTOB, aHalM3a W UHTEepIpeTanud HHQOpMalMK, OMIPENENIEHUs JI0OCTOBEPHOCTHU
MIOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHME YCIIOBUW U1 PAa3BUTUSA YMEHHU MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOMN
NeSITeIbHOCTH.

Ha wu3yuyenme ¢usuku (6a30BBIi ypOBEHb) Ha YypOBHE CpeAaHero oOmiero o0pa3oBaHUs
otBoautcs B 11 kimacce — 68 gacoB (2 yaca B HEZIETIO).

[Ipennaraempiii B mporpamMMe mo (u3MKe MepedyeHb Ja0OpaTOpPHBIX M MPAKTUYECKUX pPadoT
SIBJIIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNIaeT BHIOOp MPOBEAEHUS 1a00paTOPHBIX PabOT U OIBITOB C
Y4ETOM WHAUBUIYAITBHBIX OCOOCHHOCTEH 00YJarOIITUXCS.

COAEPXHUE MATEPUAJIA
11 KJIACC

Pa3nen 4. DiaekTpoaMHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA
[Toctosinubie MarHuThl. B3auMoaelcTBUE MOCTOSIHHBIX MarHuToB. MarHutHoe mose. Bektop
MarHuTHOM WHAYKUMUH. [IpUHINI CyMeprio3uIud MarHUTHBIX ToJied. JIMHMM MarHUTHOW MHIYKIIHH.
Kapruna nuHMit MAarHUTHON MHTYKITUH TTOJIS1 TOCTOSTHHBIX MAarHUTOB.
MarsuTHO€ 110JIe TPOBOJIHKMKA ¢ TOKOM. KapThHa TMHUN WHIYKIIMW MarHUTHOTO IOJIS JUTMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHWKA, KAaTYIMIKA ¢ TOKoM. OmbIT Dpcrena.
B3anmMoieticTBre MPOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOIy/b U HalIpaBJICHHUE.

Cuna JlopeHua, e€ MoAynb W HampasiieHue. JIBH)KEHHME 3apsyKEHHOM 4YacTULbI B
OJIHOPOJJHOM MarHuTHOM noJie. PaboTa cuibl Jlopenua.

SIBneHue 3IIEKTPOMAarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MarHUTHOW HMHIYKIIUH.
DNEeKTpOABMKYIAsl CUIIa MHIYKIUHU. 3aKOH 2IEKTPOMArHUTHOM HHAYKIMK Papazes.

Buxpesoe JIIEKTPUYECKOE ToJIe. DNEKTPOABIKYILAS cuiia UHIYKIUH B
IIPOBOJHUKE, ABUKYIIEMCS ITOCTYIATEIBbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpasuio Jlenua.

WNHIyKTUBHOCTS. SIBnenue CaMOMH/IYKIUH. DNEeKTPOJIBUAK YIS cHIa
CaMOMH/TyKI[1H.

DHeprusi MarHUTHOTO TOJIs1 KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE

roJe.

Texauueckue yCTpOfICTBa u MPAKTHUYICCKOC IMPUMCHCHUC! IIOCTOSAHHBIC MAarHurThI,



AJIEKTPOMArHUTBI, JIEKTPOABUTaTENb, YCKOPUTEIU JIEMEHTAPHBIX YaCTUL,, MHAYKIMOHHAs II€Yb.
Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO IIy4Ka MarHUTHBIM 1osieM. JInauu

MHIYKLIUYA MarHUTHOTO TOJIS.

B3aumoneiictBue 1ByxX NIpOBOJHUKOB ¢ TOKOM. Cuiia

Awmrnepa.

[HerictBue cunbl JlJopeHa Ha HOHBI SJIEKTPOJIUTA. SIBIICHHE

AJIEKTPOMArHUTHON MHIYKIIHUH.

[IpaBuio Jlenua.

3aBUCUMOCTD ANEKTPOIBIKYILEN CWJIbl MHIYKIMH  OT CKOPOCTM  HM3MEHEHHus
MarHUTHOTO NOTOKA.

SIBneHue cCaMOMHIYKIIHH.
Yuenuueckuii sxcnepumenm, nabopamopruie pabomul
N3yuenne MarHuTHOTO IMOJIS KATyHIIKH C TOKOM.
HccnenoBanue neicTBUsI MOCTOSIHHOIO MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBJICHUS DJIEKTPOMATHUTHON MHIYKIIUH.

Pa3nen 5. Kosiedoanus 1 BOJIHbBI
Tema 1. Mexanuueckue u 31eKmpomazHumHble KoOJaeoanus
Konebarenpnas cucrema. CBoOO HBIE MeXaHWUECKHE KoJieOaHus. ['apMoHMYEecKue KoyeOaHus.
[Tepuon, wacrora, ammuntyna u $asza xonedbanuid. [IpykuHHBIN MasTHUK. MaTeMaTndecKuii MasiTHHK.
VYpaBHeHHE rapMOHHYECKUX KoJiebaHui. [IpeBpaiienre sHepTuy Mpy TapMOHUYECKUX KOJICOAHMSIX.
Konebatenpubiii  koHTYp. CBOOOTHBIE JJIEKTPOMAarHUTHBIE KOJICOAHWS B  HIACATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHWYECKHMMHU M JICKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyna ToMcoHa. 3aKOH COXpaHEHHs SJHEPTUHU B UICAUTHBHOM KOJIEOATEIIFHOM KOHTYDE.

[IpencraBienne o 3aryxalouux KojeOaHUsX. BbIHyXIeHHbIE MeXaHHYECKHEe KojeOaHusl.
Pe3onanc. BeiHykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

[Tepemennbiii Tok. CHHyCOMJANIbHBIA TEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYECHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoactBo, mnepemadya U MNOTpeOJICHHE AIIEKTPUUYECKOW DHEPTUU.
OKOJIOTMYECKME PUCKM IPU  MPOU3BOJCTBE  AeKTposHepruu. KynpTypa  MCnosib30BaHuUs
3JIEKTPO3HEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckne ycTpolCTBa U IPAKTUYECKOE NMPUMEHEHME: 3JIEKTPUUYECKUN 3BOHOK, T€HEPATop
MIEPEMEHHOTO TOKA, JIMHUH JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanue apaMeTpoB KoJie0aTenbHON CUCTEMBI (IpYyXKUHHBIHA WIH
MaTeMaTH4YEeCKU MaSTHUK).

Habmonenue 3atyxaromux konebanuii. MccnenoBanue

CBOWCTB BRIHYKJICHHBIX KosieOanuii. HaOmronenue pesonanca.

CB0OOTHBIE NIEKTPOMArHUTHBIE KOJTeOaHMUS.

OCI_[I/IJ'IJ'IOI"paMMLI (SaBI/ICI/IMOCTI/I CHJIbI TOKa U HaIpsSKCHUS oT BpeMeHI/I)
JJISL SJICKTPOMArHUTHBIX KOJICOaHUH.
Pe3onanc pu OCJICA0BAaTCIBHOM COCOANHCHN U pe3ucropa, KaTyIIKH

WHJYKTUBHOCTU U KOHJIEHCATOPA.
Mogenb TuHUM 3IIEKTpoIIepeaayn.
Yuenuueckuii sxcnepumenm, 1abopamopruie padomul
HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MAJBIX KOJIeOaHU Tpy3a HAa HUTH OT AJIMHBI HUTHU U MacChl



rpys3a.
HccnenoBanye mepeMEHHOrO TOKa B IENU U3 IMOCIEIOBATEIbHO COCIMHEHHBIX KOHJICHCATOPA,
KaTYIIKU ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, ycloBUs pacnpocTpaHeHus. llepuoa. CkopocTh pacnpoCTpaHEHUs U
nnuHa BoHBL. [lomepeunsle u mpogosnbHbie BOJHBL MHTepdepeHuns u audpakmus MeXaHHUECKUX
BOJIH.

3ByK. CkopocTh 3Byka. ['pomkocTh 3ByKa. BricoTa ToHa. TeMOp 3Byka. DJIEKTpOMAarHUTHBIE

BOJHBI. YCIIOBUS M3JIy4€HUS DJIEKTPOMAarHUTHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B, v B anexkTpoMarautHoil BosiHe. CBOWCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpak€HHE, IMpelioMJieHue, nojspusauus, audpakuus, uHteppepenuus. CrkopocThb
AJIEKTPOMArHUTHBIX BOJIH.

[kana s1eKTpOMarHUTHbIX BOJIH. [IpuMeHEHHME 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[lpuHuMnel  pagvocBA3M U TeleBUAeHUdA. Panmonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPeIbl.

Texnuyeckne yCTpoHCTBa W MpPaKkTUYECKOE TMPUMEHEHHE: MY3bIKaJbHblE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi AMATHOCTHKA B TEXHHWKE U MEAMIIMHE, pajap, paJuoNpUEMHUK, TeJIEeBU30p, aHTEHHA,
tenegon, CBU-nieus.

Jlemoncmpayuu
OO6pazoBaHue 1 pacpoCcTpaHEHNE TIOTIEPEYHBIX U TTPOIOJIHHBIX BOJIH. Kosebmromeecs Teno Kak
HCTOYHUK 3BYKA.
Habnmonenue otpaxkeHus U mpeaoMieHUs] MexaHnueckux BosiH. Habmonenue
uHTepepeH U AUPpaKkuy MEXaHUUYECKUX BOJH. 3ByKOBOW PE30HAHC.
HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTMTYAOW M YaCTOTOW KOJICOAHUH.
HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKE€HHUE, IMpeIoMIICHUE, TOJsSpU3alus,
mudpakuusi, THTEpQepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeitHOe pacnpocTpaHeHUE CBETa B OJHOPOIHOM cpene. JIyu
cBera. TOYEeUHbIl HCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpaxeHus cBera. [locTpoeHune u300pakeHU B MJIOCKOM
3epKaje.

[Ipenomienue cBeTa. 3aKOHBI IpPETOMIICHUS cBeTa. AOCOIIOTHBIM MOKa3aTeNlb MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroi MOTHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CrnoxHblii coctaB Oenoro csera. Lper.

Cobuparoniue u pacceuBaronue IuH3bl. ToHkas nuH3a. DOKYyCHOE PAacCTOSHHUE M ONTHYECKas
cwiia ToHko# nuH3bl. [locTpoenue n3o0pakeHuii B coOuparonumx u paccenBaromux auH3ax. Gopmyna
TOHKOM JTMH3bI. YBENUYECHUE, 1aBaeMOE JINH30H.

[Ipenenbl pUMEHUMOCTH T€OMETPUIECKOM ONITUKH.

BonnoBas onrtuka. MHTepdepenius cBera. KorepeHTHbIE MCTOUHUKH. YCIOBHS HaOMIOACHUS
MaKCUMYMOB U MHUHHUMYMOB B HMHTEpP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT'EPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YclioBue HAOMIOACHUS TIABHBIX MaKCHMyMOB
MIPH MMaJICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Honspu3zanus ceera.

Texuudeckue yCTpoHCTBA W TPaKTUYECKOE TMPHMEHEHWE: O4YKH, Jyma, QoToanmapar,
MPOEKIIMOHHBIA ammapaT, MHUKPOCKOII, TEJECKOI, BOJOKOHHAs OMNTHKA, MU(QPAKIHOHHAS pEHIéTka,
MOJISIPOU .



Jlemoncmpayuu

IIpssmosnHeEliHOE pacIpocTpaHeHue, OTpaKEHUE U [pEIOMIICHUE CBeTA.
Onrtuyeckue TpudOpPHI.

[TonmmHoe BHyTpeHHEE OTpakeHue. Moaeab CBETOBO/IA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mopenu MUKpocCKoIa, Teneckona. Habmronenue

uHTepdepenimu ceera. Habmronenne qudpakunu

CBeTa.

Habmoienue nucrnepcuu cBeta.

[Tonyuenue crniekTpa ¢ MOMOLIBIO PU3MBI.
[Tonyuenue criekTpa ¢ moMoIbo JudppakioHHOM pemérku. Habnronenue
MOJISIPU3aLlUY CBETA.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
N3mepenue nokasaresns npesomMieHus crekia. Mccnenosanue
CBOMCTB N300pakeHuil B 1MH3ax. Habmonenue qucrnepcuu cBeta.

Pa3nen 6. OcHOBBI cTIeHAIbHOI TEOPUH OTHOCUTEIHHOCTH
['panuubl MPUMEHUMOCTH KJIAaCCUYECKOW MexaHukW. [locTynmarel chnenuanbHOW TEOpUHU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPHUHIIUI OTHOCUTEIBHOCTH
DUHIITENWHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JIIUHBI.
OHeprus 1 UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.
CBs3b MaccChl C SHEPTUEH U UMITYIILCOM PEJSITUBUCTCKOM YaCTUIbI. DHEPTHS TOKOSI.

Pa3nen 7. KBanToBasi pusznka

Tema 1. Inemenmut K6AHM OGO ONMUKU

®otonbl. Popmyna Ilmanka cBsizu >Hepruu (POTOHA C €ro YacTOTOW. DHEPTHsl U HUMITYIbC
¢dboToHa.

OtkpeiTHe U uccienoBanue dotoddpdekra. Onbitel A.I'. CroneroBa. 3akoHbl ¢oTodddexTa.
VYpasuenue DitnmreitHa ais potodddekra. «KpacHas rpanuma» Gororddexra.

HaBneane cBera. OmnwiTer I[1.H. JleOenera.

XHUMHYECKOE JIEHCTBUE CBETA.

Texuuueckre ycTpoiicTBa M MPAKTUYECKOE MpPHUMEHEHHe: (POTOdIEMEHT, (POTOAATUHK,
coJIHeYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
@013 PeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
Ceetommnon. ComHeynas
Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopra no paccesnuto a-uactuul. Ilnanerapnas moaens
aroma. Iloctynatel bopa. M3nyuenue u nornonieHre (GOTOHOB MPU MEPEXOJIE aToMa C OJJHOIO YPOBHS
SHEpPruu Ha Apyrou. Buapl cnektpos. ClieKTp ypOBHEHN 3HEPTUH aTOMa BOAOPOA.

BonnoBsble cBolicTBa yactull. Bousinel e bpoiinsa. KopnyckynspHO-BOJHOBOM Jyaln3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHHUE.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIBHBIA aHaIN3 (CIEKTPOCKON),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu
Monens omnbita Pesepdopna. Onpenenenue



JUJIAHBI BOJIHBI JIa3€pa.

Habmroienne muHeuaThIX CIEKTPOB u3ryueHus. Jlazep.
Vuenuueckuii sxcnepumenm, 1a6opamoprlie pabomul

Habmroienne nuHeiaToro CreKkTpa.

Tema 3. Amomnoe sopo

OKCIIEpUMEHTBI, J0KA3bIBAIOIINE CI0XKHOCTh CTPOEHMS sjpa. OTKpBITHE paJAUOaKTHBHOCTH.
OmnbiTel Pe3epdopaa mo onpeaeneHnio cocTaBa paJnoakTHBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-,
ramMma-usiydeHus. BiausiHue painoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OtkpeiTHE mpoTOHA W HelTpoHa. Hykionnas moxens simpa ['eitzenOepra— MBanenko. 3apsif
sanpa. MaccoBoe uncio suapa. M3oTormsr.

Anbda-pacniaa. DIeKTpOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amma-uzmydeHue.
3aKoH paIuOaKTUBHOTO pacraja.

DHeprus CBsI3M HYKJIOHOB B sizipe. SnepHsle cuibl. JlegexT macchl siapa. SnepHbie

peakuuu. JleneHue u cuHTe3 AAEP.

SAnepusiii peakrop. TepmosinepHblil cuHTe3. [IpoOieMbl U MEPCTIEKTUBBI SAAEPHOMN SHEPTETHUKH.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HAOIIOACHUS U pErHCTPAIK JIEMEHTAaPHBIX YACTHII.

OyHaamMeHTanbHble B3auMoieiicTBus. EnuHcTBO prznueckoit kapTHHBI Mupa. TexHuueckue

yCcTpoiicTBa U MPaKTUYECKOE MpPHUMEHEHUE: JIO3UMETp,  Kamepa

Bunscona, saepHslii peaktop, aToMHast bom0a. [Jemoncmpayuu

CYéTunK HOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM doTorpadusm).

Pa3nen 8. DyieMeHTHI ACTPOHOMMU U ACTPOPU3UKHU
Oranbl pa3BuTUs acTpoHomuu. [lpHukinanHoe W MHPOBO33PEHUECKOE 3HAUYEHHE aCTPOHOMMUHU.
Bun 38€31H0r0 HebOa. Co3Be3nus, sipkue 3BE3/bl, IUIAHETHI, UX BUAUMOE IBMkeHune. CoaHeuHas

CHCTEMA.
Comnne. ConmHeuyHasi akTUBHOCTb. Mctounuk sHeprum CosHia u 3BE3/1. 3BE3BI, ©X OCHOBHBIC
XapaKTEepPUCTHKU. JlmarpaMMa  «CIEKTPaJbHBIA  KJIacC — CBETHUMOCTb». 3BE3ABI  TJIABHOM

MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» JIJIS 3BE3]] INIaBHOM IOCIICIOBATEILHOCTH.
Buyrpennee crtpoenue 3BE31. CoOBpEeMEHHBIE TMPEICTABICHUS O IMPOUCXOXKJICHUU W SBOJIIOIUHU
CoJHia ¥ 3B€31. DTalbl >KU3HU 3BE3 .

Muneunsiii [TyTe — Hama ["anaktuka. [lonoxxenue u nuxxenne Connua B ['anakTuke.
Tunbl rasiakTuk. Paguoranaktuku u kBa3zapbl. UEpHBIE IBIPHI B iIpaxX rajlakTHK.

Bcenennas. Pacmupenne Bcenennoil. 3akon XaOb6na. Pa3beranue rajakTuk.
Teopus boapmoro B3psiBa. PenukroBoe usiyuenue.

Macmitabnast ~ ctpykrypa  Bceenennoil.  Meraranaktuka.

Hepeménnpie npoOieMbl acCTpPOHOMUH.
Yuenuueckue nabnooenus

Habmonenuss HeBOOPYKEHHBIM TJIa30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN st
OTIpeJieNieHUs] TOJIOKEHHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3JHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Habmonenus B reneckon Jlynsl, uianeT, Mneunoro [lyrtu.

O0o0maroniee NOBTOpeHue
Ponb ¢pu3nKu 1 aCTPOHOMUH B SKOHOMHUYECKOH, TEXHOJIOIMUECKOM, COI[MAIbHON M ITHUECKON cdepax
NeATeIbHOCTH YeJOBeKa, POJib U MeCTO (M3MKM M aCTPOHOMMHU B COBPEMEHHOW Hay4HOU KapTHHE
MUpAa, PoJib GU3NUECKON TeoOprH B (GOPMUPOBAHUM MPEACTABICHUN O (u3nyeckol KapTHHE MHpa,



MeCTO (PU3MUECKOW KApTHUHBI MHUpPA B OOIIEM PSALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUI O TPUPOJIE.

MexnpeamMeTrHblie CBA3H

Wzyuenne kypca ¢usuku ©6azoBoro ypoBHS B 11 kiacce oOCymIECTBISIETCS C  Y4E€TOM
COJIepKaTEIbHBIX MEKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OWOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTUH.

Meoicnpeomemnule noHAmMuUs, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
HAy4HbIH (akT, THMOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIEHHE, SKCIICPUMEHT,
MOJIEIMPOBAHNE, MOJEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHUe CHCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIINH
Ha OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB, IPOU3BOHBIE JIEMEHTAPHBIX (QYHKIMH, TPU3HAKH 101001
TPEYroJbHUKOB, OIIPE/IeIeHNE IJI0L[aAN IUIOCKUX QUryp u o0bEma Ted.

buonozus: >nextpuueckue sSBIEHUS B JKUBOM IpUpoje, KojeOaTelbHbIe JBUKEHHUS B JKUBOU
MIPUPOJIE, ONTHYECKHE SIBICHHUS B JKMBOW IPUPOJE, NIEHCTBHE paaHMAallMU HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIABIX TeJl, MEXaHU3MBbI
00pa3oBaHUs KPUCTATUINYECKOMN PEIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpua: MarHuTHBIE TOJIIOCa 3€MIIM, 3alIe)KM MArHUTHBIX pPyl, (OTOChEMKA 3eMHOMU
ITOBEPXHOCTH, MTPEACKA3AHNE 3EMIICTPSICEHUM.

Texnonocus: NWHUM DIIEKTPOIIEPENAd, TEHEPATOP IIEPEMEHHOIO TOKA, JJIEKTPOJBUraTelb,
WHIYKIIMOHHAs TIeYb, pajaap, paauoNpuéMHUK, TeEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
IIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenue yuebHoro npeamera «®dusmnka» Ha ypoBHE cpefHEro oluiero oopazoBanus (0a3oBblii
ypOBeHI)) JOJIDKHO 00€eCIIeYnTh AOCTHXKCHUC CIICAYIOINUX JIMYHOCTHBIX, MCTAIPECAMCTHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3ylbTaThl OCBOEHUSA YyueOHOro mnpeamera «®dusuka» IOJKHBI OTpa’kaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4arolmuxcs pPYKOBOJCTBOBaTbCA C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CHUCTEMOW ILIEHHOCTHBIX OPUEHTALMM, MO3UTHUBHBIX BHYTPEHHHMX YOEKICHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOIO
ONBITa M ONIBITA JECATEIBHOCTH B IPOLECCE pEaTU3allMd OCHOBHBIX HAIPABJICHHWI BOCIUTATEIbHOMN
NESATENBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpasiaHcKOro BOCIHTAHMS:
c()OPMHPOBAHHOCTh TPAKJAHCKONW MO3MIMHK 0Oydaromerocsi Kak akTHBHOTO H
OTBETCTBEHHOTO 4JIeHa POCCHIICKOTO OOIECTBA;

IIPUHATHUC TpaagUIIMOHHBIX 06meqen03eqec1<nx TYMaHUCTUYCCKUX n
ACMOKPATUYCCKUX HeHHOCTefI;
TOTOBHOCTDH BECTH COBMECCTHYIO JCATCIbHOCTD B HHTEpECaAx rpax 1aHCKOIro

oO11ecTBa, yyacCTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3alky;
yMEHHE B3aUMO/IEHCTBOBAThH C COLMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBUM C UX (PYHKIUSAMU U
Ha3HAYCHHUEM;

T'OTOBHOCTB K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ JCATCIIBHOCTH,

2) MNATPUHOTHYECCKOI'0 BOCIIMTAHUSA:
C(bOpMI/IpOBaHHOCTB pOCCHI;'ICKOI;'I Fpa)I(,HaHCKOﬁ UACHTUYHOCTH, IaTPUOTU3MA,; HEHHOCTHOC
OTHOIIICHHUEC K ToCcyaapCTBCHHBIM CHMBOJIaM, JOCTHMKCHHAM

pOCCHiiCKHX YUEHBIX B 001acTU (DU3UKH U TEXHUKE,

3) 1yX0BHO-HPABCTBEHHOI0 BOCIUTAHHS:
chOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHSA, STUYECKOTO MOBEIEHHS; CTIOCOOHOCTH OLIEHHBATh
CHTyallll0 U TIPUHUMATD OCO3HAHHBIE  pelleHHs,
OPUEHTHPYACh HA MOPANbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH, B TOM HYHCIE B AEATENbHOCTH
Y4E€HOTO;
OCO3HAHME JIMYHOTO BKJIA/A B TIOCTPOEHHE YCTOHYMBOTO Oy/IyIIETo;
4) 3cTeTn4ecKoro BOCIIATAHMS:

ICTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs AICTETUKY HAYYHOI'O TBOPUYECTBA, PHUCYILETO
¢u3nyeckoit Hayke;



5) TpynoBoro BocnuTanus:

MHTEpEC K Pa3IM4YHbIM cdepam NpoecCHOHATBHOMN AEATEIILHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKON W TEXHUWKOH, yMEHHEe COBepUIaTb OCO3HAHHBIM BBIOOp Oyaymed npodeccun wu
peajin30BbIBATE COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa30oBaHHIO B 00JIacTH (U3MKU HaA
MPOTSKEHUU BCEH )KU3HU;

6) 3K0J0rHYECKOr0 BOCIHHTAHNS:

c(OpPMUPOBAHHOCTH FKOJIOTHYECKOH KYJIBTYPBI, OCO3HAHHE TII00aTBHOTO XapaKTepa SKOJOTHUECKIX
pooeM;

IUIAHUPOBAHUE W OCYILIECTBJIEHUE JIEUCTBUI B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHUS LEJIeH
YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA,

Pacmmpenune omnbiTa OesTENIbHOCTH SKOJIOTMUECKON HANpaBICHHOCTH HA OCHOBE UMEIOIIMXCS
3HAHUU 1O PU3HKE;

7) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznuecKkoil HayKu;

OCO3HAHHWE IEHHOCTH HAyYHOW MAEATENbHOCTH, TOTOBHOCTh B TIpoOIllecCe H3Y4YEHUs (U3NKA
OCYIIECTBISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACATEIBHOCTh WHANBHIYALHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHbIe YHUBEpPCAJbHbIE ydeOHbIe NeidCTBHS
Ba3oBrble 1oruveckue geiicrBus:

CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyalIU3UpPOBaTh MPoOIieMy, paccMaTpuBaTh e
BCECTOPOHHE;

OTIPEIEIIATH LIEIH IeATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTUIKEHUS; BBISIBIIATD

3aKOHOMEPHOCTH M TNPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3MUECKUX
SIBIICHUSIX;

pa3pabaTbIBaTh IUIAaH ~ peuleHus  npoOiemMbl ¢ y4é€TOM  aHaiu3a  HMMEIOIIMXCS
MaTepHUaIbHBIX 1 HEMAaTEePHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTH, OLEHHBATb COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBHINOIHATH pabOTy B YCIOBUSX PEaJbHOTO, BUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIJICHUE ITPH PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciiegoBareibCKHe TeHCTBHSA

BJIAJETh  HAY4YHOM  TEpMMHOJIOTHEH, KJIFOUYEBBIMU HOHATHAMU U METoJaMu
¢u3nveckoil HayKu;
BIAJeTh  HaBBIKAMH  Y4eOHO-HCCIIEIOBATEIILCKON U IPOEKTHOW  JAEATENbHOCTHU B

o0OacTu (I)I/ISI/IKI/I, CITOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY

METO/I0B pelIeHHUs 3a]1a4 (PU3HUUECKOTO COACPIKAHMS, TPUMEHEHUIO PA3IMYHBIX METO/I0B TIO3HAHUS;
BIIJIETh BHUJAMHU JIEATEIBHOCTH 10 TOJYYCHHIO HOBOTO 3HAHHS, €ro WHTepIpeTalu,
MpeoOpa30BaHUI0 M MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYyallUiX, B TOM YHUCIE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (DU3HKH;
BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTYalIH3UPOBATh 3aJ]auy, BBIABUTATh TUIIOTE3Y €€
pelIeHns, HAaXOJUTh apTyMEHTHI sl JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHI, 3a/1aBaTh MapameTphl U
KPUTEPUHU PEILICHUS;



aHAJTM3UPOBATH MOJYYCHHbIE B XOJ€ PEIICHUs 33/1a4i PEe3yJIbTaThl, KPUTHUYECKU OLIEHUBATh MX
JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 33Ja4dl B 0Opa30BaTEIbHOW ACSITEIBHOCTH, B TOM
qHcIe MPH U3y4eHUH (PU3HKH;

JaBaTh OI[CHKY HOBBIM CHUTYAIUsIM, OLICHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETh EePEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX PEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJCH, IpeIjiaraTh OPUTHHAILHBIC TOJIXOJbl U PEHICHUS; CTaBUTh

po0OJIeMBl ¥ 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ nundgopmanmeii:

BJIAJETH HaBBIKaMU MOJIy4EeHUS uHpOpMaIuu ¢duznyeckoro colepKaHus U3
HCTOYHHUKOB pa3HbIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBJIATHL IMOMCK, aHAJIN3, CUCTEMATU3AIMIO H
MHTEpIpEeTAN0 HHPOPMAIK Pa3INdHbIX BUIOB U (DOPM MpEICTaBICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HH(MOPMAITNH;

HCII0JIB30BAaTh CpCACTBA I/IH(i)OpMaIH/IOHHBIX N KOMMYHUKaAIITMOHHBIX TEXHOJIOTUH B pPEHICHUN
KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX U  OPraHU3allMOHHBIX 33Ja4 C cOoOIIOAeHHEM TpeOOBaHUMN
SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH, TUTHMEHbI, peCypcocOepeKeHus, TPABOBbIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThI (PU3UYECKOTO COJIEp’KaHUs B Pa3IMUHBIX (hopMarax ¢ y4€TOM Ha3zHAUECHUS
uHpopMallMd M ILEJNEeBOM ayIWTOpUM, BBHIOMpas ONTUMaJbHYIO (OpMYy TPEICTABICHUS U
BHU3YyaJIM3aIUH.

KomMMyHMKaTHBHbIE YHUBepPCAJbHbIE Y4eOHbIe HeiCTBUS:
OCYILIECTBJISATH OOLIEHHE HA YpOKaX (U3UKH U BO BHE-YPOUHOMU JESITEILHOCTH; PaclO3HABATh
MPEANOCHIIKYA KOHGIUKTHBIX CUTYyallui U CMSATYaTh KOH(QIIUKTHI; pa3BEPHYTO U JJIOTUYHO U3JIAraTh
CBOIO TOUKY 3pEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX

CPEICTB;
MIOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA KOMAaHIHOM U MHAUBUAYaIbHOM paOOThI; BHIOUPATh
TEMaTUKY U METO/Ibl COBMECTHBIX IEUCTBUMN C yUETOM OOILIUX UHTEPECOB,

M BO3MOKHOCTEH KaXXJ10T0 4JICHA KOJIJICKTHBA,

MIPUHUMATD 1IeJId COBMECTHOM AEATEeIbHOCTH, OPraHNU30BBIBATh M KOOPIAUHUPOBATH JCHCTBUS MO
e JIOCTHI)KEHHUIO: COCTAaBJIATH IUJIAaH JACWCTBUM, PAaCHpelessiTh POk ¢ Yy4€TOM MHEHUN YYaCTHUKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHMBATh KAYeCTBO CBOETO BKJIa/a M KaKJIOTO0 y4YaCTHUKA KOMaHJAbI B OOLIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

mpeniaraTb HOBBIE IMPOEKTHI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE MOBEICHUE B PA3JIMYHBIX CUTYalUsX, MPOSBISATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepcaibHble y4eOHBbIC NACHCTBHUS

Camoopranm3zanms:
CaMOCTOSITEJIBHO ~OCYILECTBIISATh TIO3HABATENBHYIO JEATENbHOCTh B 00JacTh (QU3UKU U
aCTPOHOMMH, BBISBJIATH MPOOJIEMbI, CTaBUTh M (POPMYIHUpPOBATH COOCTBEHHBIE 33a4H;
CaMOCTOSITEJIBHO COCTaBJATh IUIAH PELIEHUS pacd€THBIX M KauyeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS TIPAKTUYECKOI paboThI ¢ yIETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MIPEANIOYTEHUN;



JIaBaTh OLEHKY HOBBIM CUTYallUsIM;

pacMpATh paMKH Y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOUTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIH OMBIT;

CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO PYIUIMHA B 00JaCT (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHbII HHTEJIJIEKT:
JaBaThb OLICHKY HOBBIM CUTyalusam, BHOCUTH KOPPECKTHUBLI B
ACATCIIbHOCTDb, OICHHUBATb COOTBETCTBUC PC3YJILTATOB LCIIAM;
BJIQJIETh HABbIKAMU MO3HABATENbHOW peQuIeKCHUM KaK OCO3HAHUS COBEpIAEMbIX AEUCTBUM U
MBICJIIMTCIIBHBIX MMPOLECCOB, UX PE3YIIBLTATOB U OCHOBaHI/II\/JI;
HCIO0JIb30BaTh NPUEMBI peduIeKCHM Ul OLIEHKH CUTYyallud, BbIOOpa BEPHOTO pEIlIeHUS;
YMETh ONCHUBATHL PHUCKH W CBOCBPECMCHHO IIPUHHUMATh PCHICHUA II0 HMX CHHUIKCHUIO,
IIpUHAMATh MOTHBBI M apryMEHTHl NPYIUX IIpU aHaIU3€ pPe3ylIbTaToOB AEATEIIbHOCTH,
INpUHUMATh 0665[, IIOHHUMasA CBOM HEAOCTATKH U NOCTOHUHCTBA,
IIpUHUMATh MOTHBBI W apryMEHTBl IPYIrUX IIpU aHalu3e pe3yJIbTaTOB IEATEIBHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.
B mponecce JOCTHUIXCHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS mporpamMmsl 110
bu3uKe s YpOBHS CpeaHEro oOIero oOpa3oBaHHs Yy OOY4YaOMIMXCS COBEPIICHCTBYETCS
SMOIIMOHATBEHEIN MHTEJUICKT, IPEAMOIararonmil
c(hOpMHUPOBAHHOCTE:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIMOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBLHOE COCTOSIHUE,
BHJICTH HAINPABIICHUS Pa3BUTHS COOCTBEHHON AMOIMOHAILHOM cephl, ObITh YBEPECHHBIM B ce0¢€;

CaMOPETYIMPOBAHNUS, BKITFOUYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBE/IEHUE, CIOCOOHOCTh aanTHPOBATHCS K AMOIMOHAIBHBIM W3MEHEHHSIM U TIPOSIBIISTH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMK, BKJIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHUIO IENW U YCIEeXY,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, HCXOS U3 CBOMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIOYAIONICH CIOCOOHOCTh IMOHHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOLICHHUSI, CIIOCOOHOCTh K COUYBCTBHUIO M CONICPEIKUBAHUIO;

COLIMANBHBIX HABBIKOB, BKJIIOYAMOIIUX CIIOCOOHOCTh BBICTPAMBAaTh OTHOIICHHUS C
JIPYTUMH JIFOABMH, 3200 THTHCS, POSIBIISITh MHTEPEC U pa3peniath KOHGIUKTHI.

INPEJMETHBIE PE3YJIbTATHI
K konmy o6ydenus B 11 kiacce npeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHHUKH U TEXHOJIOTHH, B MPaKTUYECKOU
JesITeNbHOCTH JIIOJIEH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YUUTBHIBATh TPAHMIBI TPUMEHEHUS M3YyYEHHBIX (U3UYECKUX MOJeNel: TOYEHHBIN
ANEKTPUUECKUH 3aps/l, JIyd CBETa, TOUEUHbIN UCTOYHUK CBETA, SAEPHAst MOJENb aTOMa, HYKJIOHHAs
MOJIeNTb aTOMHOTO si/ipa MpH pelieHn: PU3NUecKUX 3a1ay;

pacmo3HaBaTh (PU3UYECKHE SBJICHUS (MpOIECCh) U OOBICHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH U KBAaHTOBOW (DU3MKHU: 3JEKTpUUYECKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JIeWCTBUS TOKa, B3aUMOJIEMCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAas
WHIYKIUsA, JACMCTBME MArHUTHOTO TMOJs Ha MPOBOJHUK C TOKOM U JIBIKYILIMICS 3apsii,
AIIEKTPOMArHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakuus U TOJApU3alMs CBETa, IUCHEPCUS CBETa,



dotoanekrpudeckuii 3pdexr (hotodrdhdekr), cBeTOBOE NaBlieHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aroma BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHASI PaIHOAKTUBHOCTD;

OTHMCHIBATh HW3YYEHHBIC CBOWCTBA BEIIECTBA (DIEKTPHUYECKUE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYI0 MPOBOJUMOCTD PA3IUYHBIX CPEll) U DJIEKTPOMATHUTHBIC SIBICHHUS (IIPOIIECCHI),
UCTIOJIB3YS  (DM3MUYECKHE BEIMYMHBL: DJJEKTPUYCCKUU 3aps], CHJAa TOKa, JJICKTPUUYCCKOE
HaIpsDKCHUE, IEKTPUUYSCKOE CONMPOTHUBIICHUE, PA3HOCTh MMOTCHIIMAJIOB, YJICKTPOIBIKYIINAS CHJIA,
paboTa TOKa, WHIYKIMS MAarHUTHOTO TMoJis, cwia Awmmnepa, cwia JlopeHna, WHIYKTUBHOCTH
KATYIIKH, YHEPTUsS SJICKTPUYSCKOTO W MATHUTHOTO TOJICH, MEpPHOJl W YacToTa KOJIeOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsj W CWIa TOKa B TPOIECCe TaPMOHUYCCKUX AIIEKTPOMATrHUTHBIX
KojeOaHuii, (POKyCHOE pacCTOSHHWE W ONTHYECKas CHJIA JIMH3bI, MPU OINHCAHHH IPABUILHO
TPaKTOBaTh (U3WUYSCKUH CMBICT WCIOIB3yeMbIX BEIUYHH, WX O0O3HAYCHUS W CIMHWIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMHU BETUIHHAMU;

OTIMCHIBATh M3y4YCHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCIOJIB3Ys (U3HUSCKUE
BEJTUYHMHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, DHEPTUS H
UMITYJIBC OTOHA, IIEPUO/T TOTypacIiaga, SHEPTUS CBSI3U AaTOMHBIX sIJIEp, TPU ONMUCAHUH TPABHIILHO
TPaKTOBaTh (U3MUYECKUH CMBICT WCIOIb3yeMbIX BEIUYHH, WX OOO3HAYCHHUS W CAWHMIIBI,
yKa3biBaTh  (OpPMYJIBI,  CBS3BIBAIONIME JAHHYKO  (U3WYECKYI0  BEJIMYMHY C JAPYTUMU
BEJTMYMHAMH, BBIUUCIISITh 3HAUCHUE (PU3NICCKOM BEJTMUNHEI;

aQHAIM3UPOBATh (U3WUYCSCKUE TPOIECCHl M SBJICHUS, HWCIOJB3yS (PH3NYCCKHE 3aKOHBI H
OpUHIMIBL: 3akoH OMma, 3aKOHBI TIOCJTEJOBAaTEIBHOTO W IMMAPALICIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH  SJIEKTPOMAarHMTHOM  WHIAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETa, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHHUE DHHIITEHHA s (hoTOIPdeKTa, 3aKOH COXpaHEHUST SHEPTUH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPAHEHHUS D3JEKTPUUECKOTO 3apsija, 3aKOH COXPAHEHHUS MAacCOBOTO YHUCIHA,
noctynatel bopa, 3akoH pagMoOaKTHMBHOIO pacmaia, Mpd ATOM paziMyaTh CJIOBECHYIO
(hopMYyTUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHE M yCIOBUS (TpaHHIIBI, OOJIaCcTH)
MPUMEHUMOCTH;

OTIpE/IeNIATh HANpaBlIEHUE BEKTOpa HMHAYKIUUM MAarHUTHOTO TMOJSI MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€pKaJIoM, TOHKOH JIMH30i1;

BBITIOJIHATh DKCIEPUMEHTBHI MO HCCIENOBAaHUIO (PU3WYECKUX SBJICHHM M MPOILECCOB C
UCIIOJIb30BAHMEM  MPSMBIX, M KOCBEHHBIX HW3MEpeHuil: mpu 3ToM  (HOpMyIHupoBaTh
npoOneMy/3agadyy U THUIOTE3y  y4eOHOro  JKCIEpUMEHTa, coOupaThb  yCTAHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOAUTH OTIBIT U (POPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITH MPSMbIE M KOCBEHHBbIE H3MEpPEeHUs (U3HUECKUX BEIUYHMH, TPU ITOM
BBHIOMpATh ONTUMAIbHBIN CMOCO0 HM3MEPEHHs W HCHOJIb30BaTh H3BECTHBIE METOJbI OIIEHKH
MOTPEIIHOCTEN U3MEpPEHU;

UCCIIEI0OBATh 3aBUCUMOCTH (DPU3UYECKUX BEJIIMYUH C UCIHOJIB30BAHUEM MPSIMBIX H3MEPEHUIA:
IpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATh PE3YyIbTATHl IMOJYYEHHON 3aBHCHUMOCTH
¢buznuecKux BeJIMYMH B BHUAE TaOMUI] U TpauKOB, JeNaTh BBIBOJABI MO pe3yIbTaTaM
UCCIIeIOBAHUS;

coOmoaTthk MpaBuja O€30MaCHOrO TpyJda MpH TMPOBEJCHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO  AKCIIEPHUMEHTa, Y4eOHO-UCCIEeNOBaTeNbCKOW H  MPOEKTHOM  JAEATENIBHOCTH C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000OPYAOBaAHUS;

pemaTh pacu€THbIE 3aJaud € SBHO 3aJaHHON (QU3MYECKOW MOJENbI0, HCIOJIB3YS
¢u3nyeckre 3aKOHBI U MPUHIUIBI, HA OCHOBE aHajKM3a YCJIOBHUS 3aJauydl BbIOMpPATh (U3NYECKYIO
MOJIeNb, BBIJICNATh (HU3MUECKUE BEIMUMHBI U (OpPMYNbI, HEOOXOAMMBbIE sl €€ pelIeHus,
MPOBOJIUTH PACU€Thl M OLICHUBATh PEAIbHOCTH MOyYEeHHOT'O 3HaYeHUsI (PU3NUECKOI BETMUNHBL;

pelarh KauyeCTBEHHBIE 3aJauyd: BBICTPAaWBATh JIOTUYECKH HENPOTHUBOPEUMBYIO LENOYKY



paccyXJeHUl ¢ ONOPOX Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

MCIOJIH30BATh MPH PEUICHUN Y4EOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH
JUIL TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALMU M MPEIACTaBICHHUA y4eOHOW W Hay4dyHO-
MOy PHOM HH(POPMAIUH, TOTYYSHHOH U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHAIM3UPOBATH
MOJTy4aeMyr0 HHPOPMAITHIO;

OOBSICHATH NPUHIIUITBI ICHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3IUyvaTh
YCTIOBHSI HX 0€30IM1acHOTO MCIIOJIb30BAaHUS B TOBCEHEBHOM JKU3HU;

OPUBOAWTH TPUMEpPHl  BKJIAJa POCCHUICKMX M  3apyOC)KHBIX  YYEHBIX-(PH3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IIPOIECCOB OKPYXKAIOIIETO MHpa, B PAa3BUTHE TEXHUKH H
TEXHOJIOTHH;

WCTIONb30BaTh TEOPETUYECKHE 3HAHWS 1O (U3MKE B TOBCEJHEBHON IKU3HU  JUIA
obecrnieueHrs 6€30MacHOCTH U OOpallleHnu ¢ IpuOopaMu U TEXHUYECKHUMH YCTpOCTBaMH, AJs
COXpaHEHHUS 3JI0POBbSI U COOITIOZICHUSI HOPM SKOJIOTUIECKOTO TOBEICHUS B OKPYKAIOIIEH Cpe/e;

paboTaTh B TpyMIE C BBHINOJIHEHUEM PA3IHMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATH PaObOTY
TPYIIBL, PAlMOHATIBHO pACTpENesiTh OOS3aHHOCTH W IUIAHUPOBATH JICATENILHOCTH B
HECTAaHIAPTHBIX CUTYallUsX, aJCKBAaTHO OIICHMBATh BKJIAJ KaXKIOTO W3 YUYaCTHHKOB TPYNIIBI B
pelieHre paccMaTpUBaeMOi TPOOIIEMBI.

CIIOCOBBI OHEHKU INTAHUPYEMBIX PE3VJIbTATOB

OrneHnBaHWE PE3YJIbTATOB OCYHIECTBISETCS B (DOpME YCTHOTO OTBETa, KOHTPOJBHOH M
nmabopaTopHOU paboThl, TecTa. [IpuMensieTcss oTMeTouyHas 4eTbipexOanbHas («5», «d»»3», «2»)
crcremMa mu(ppPOBBIX OTMETOK

KonnuecTBo KOHTPOJIBHBIX U 1a00paTOPHBIX paboT

KJ1acc KontpospHas padoTa JlaGoparopnas padota

11 5 7




TemaTnueckoe NJIaHUPOBAHNUE

DNeKTpoMarHuTHas

WHIYKUIAA

BzaumoneticTeue

ITOCTOSAHHBIX

MarHuToB. MarauTHoe moJie.

BekTop MarHuTHOMI
WHIYKITAU.

IIpuHnum cynepro3uuuu
MarHUTHBIX ToJIeH. JImaun
MAarHUTHOW WHIYKITHH.
Kapruna

JIMHUN MarHUTHOU
WHIYKIUH OIS
MIOCTOSIHHBIX MarHUTOB.
MarunuTHOE nozie
IIPOBOJIHUKA

¢ TokoMm. KapTuHa nuHui
HWHIYKIUH

MAarHUTHOTO MOJIS JUIMHHOTO
NPSIMOTO MPOBOJHUKA U
3aMKHYTOrO

KOJIBLIEBOI'O TPOBOJTHUKA,
KaTyIIKH

¢ TokoM. OnbIT Dpcrena.
B3aumoneiictBue
MPOBOJAHHUKOB

C TOKOM.

Cuna Amnepa, €€ MOAYJIb U
HaIpaBJICHUE.

Cuna JlopeHua, €€ Moaynb U
HarpasJjeHue. /Brxenue

3apH)K€HHOﬁ HaCTHIIbI

11 ximacc
Haumenosanue
Ne Koi- Bo OCHOBHBIE BUBI IE€ITEIHHOCTH
y ASTICITOB 1 IIporpammuoOe

wn pasit ac. coziepiKaHIe

TeM yueOHOro

npeaMera

Pazaen 1. DnexkTponuHamMuka

1.1 | MarauTHOE€ TOJTE. 11 ITocTosiHHBIE MATHUTBI. [IpoBeneHue 3KCIIepuMEHTa: U3yUYEeHHE

MAarauTHOrO IMOJIA KaTYIIKK C TOKOM;

HCCIIEIOBAHNE AEHCTBUS IIOCTOSHHOI'O

MarHuTa Ha paMKy ¢ TOKOM;

HCCJICTIOBAHUE SIBICHUS
3JIEKTPOMArHUTHOM MHTyKIIWH.

OreHka a0OCOIFOTHBIX ¥ OTHOCHUTEITBHBIX

MTOTPENTHOCTEH M3MEPEHUH (PU3HMUECKUX

BCJIIMYHH.

OOBsICHEHHE TPUHITUTIOB JCHCTBHUS

YCIIOBHI 6€30MacHOTO MPUMEHEHUS

IIOCTOSAHHBIX MAarHUTOB,

QJICKTPOMArHUuTOB, JJICKTPOABUTATEIIA,

YCKOPHTENEH 3JIeMEeHTapHBIX YaCTHII,

WHIYKIMOHHOH I1eYu.

Pemenue pacuéTHbIX 3a1a4

Ha IpUMeHeHHne (popMys TeMBbI
«MarHuTHOe 1oJie. DIeKTpOMarHUuTHast
WHTyKLHUSD.

Pemrenne kauecTBEHHBIX 33134

C OIOpOM Ha N3yUECHHBIE 3aKOHBI,

3aKOHOMEPHOCTHU U (1)I/I3I/ILIQCKI/16




B OJIHOPOJIHOM MarHuTHOM mojie. Pabora cuiibt
Jlopenna.

SIBiIeHuME 3I1IEKTPOMAarHUTHON

uHaykuuu. ITorok Bekropa

MAarHUTHOU WHIYKITUH.

DNEeKTPOABIKYIIAS CHJIa HHAYKIIUN. 3aKOH
3JIEKTPOMarHuTHOW UHAYKIMU Dapazes.
Buxpesoe anexTpudeckoe noiie.
DNEeKTPONBIDKYIIAs CHJIA HHIYKITUY B
MIPOBOAHUKE, ABUKYIIEMCS TIOCTYIATEBHO B
OJTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuio Jlenua.

NuaykTuBHOCTD. SIBIIEHHE CAMOWHIYKIINH.
DNEKTPONBIDKYINAS CHJIA CAMOWHTYKITHH.
DHeprusi MArHUTHOT'O TTOJISI KATYIITKHA C TOKOM.
DNIEKTPOMArHUTHOE TTOJIE.

TexHuueckue ycTpoiicTea u

MPAaKTHYECKOE NPUMEHEHHUE:

IIOCTOSIHHBIE MarHUTHI,

3JIEKTPOMAarHuTHl,

3JIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTULL,

WHIYKIIOHHAS T1e9h

SBJIEHUS TeMbI K MarHUTHOE IToJie. DJIEKTPOMarHuTHas
WUHITYKITUSD).

OmnpezneneHue HapaBIeHUs BEKTOpa HHAYKIIUU
MarHUTHOTO MOJISl IPOBOJHHUKA C TOKOM, CHJIBI AMIlepa 1
cunel JlopeHua.

PacnioznaBanue GU3NMUECKUX SIBICHUI B Y4€OHBIX OIBITaX
Y OKpY>Karolllel )KU3HU: B3aUMOJIEHCTBUE MAarHUTOB,
3JIeKTPOMAarHUTHAsI MHAYKLUS, IefICTBIE MarHUTHOTO
TOJIS1 Ha TIPOBOJIHMK C TOKOM M JIBHKYIIHICS 3apsil.
AHanu3 371eKTPOMAarHUTHBIX SIBIEHUH C HCIOJIb30BAaHUEM
3aKOHA AJIEKTPOMArHUTHOW WHAYKIINH.

Onucanne N3y4eHHBIX CBONCTB BEIECTB H
3JIEKTPOMAarHUTHBIX SBJICHUN C HCTIOJIb30BaHUEM
(U3NIECKUX BETUYMH: HHTYKITUS

MarHATHOTO ToJIs, cuiia Amriepa, cuia Jlopeniia,
WHIYKTUBHOCTb KaTYIIKH, SHEPTUS MIEKTPUUECKOrO U
MAarHUTHOIO MOJIEH

Hroro no pazneny
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Paszgen 2. Kosie0anus v BOJIHBI

2.1

Mexanuueckue u
3JIEKTPOMATrHUTHEIE
KoJIEOaHUs

KonebarensHas cucrema. CBoOoJHBIE
MexaHudeckue konebanus. ['apMoHnyeckue
konebanus. [leproa, yacTora, aMnIuTyaa 1
(aza xonebanuii. [IpyKMHHBINA MasTHHK.
MaremaTrnueckuii MasTHUK. Y paBHEHUE
rapMoHUYecKHux Konebanuil. [IpeBparnieHne
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarensHblit KOHTYp. CBOOOIHEBIE
OJICKTPOMAariuTHbBIC KoebaHus B
HJIeaTbHOM

KOJIeOaTeTbHOM KOHTYpE. AHAJIOTHS MEXKITY
MCXaHUYCCKMMU U IJICKTPOMAarHUTHBIMU
kosnebarusmu. @opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHUHU B HJICATHHOM
K0J1e0aTeTbHOM KOHTYpE.

IIpencrapienue o 3aTyXarMuX KoIeOaHUSIX.

BhIHY)XIeHHBIE MEXaHUYECKUE KOIEO0aHNUS.
Pe3onanc. BelHyx1€eHHBIE
3JIEKTPOMAarHUTHBIE KOJICOaHHUS.
IlepemeHHBIH TOK.

CuHyCcOnIaTBHBIN MTepEMEHHBIN TOK.

HccenenoBanue napameTrpos

Koyie6aTeIbHON CUCTEMBI — IIEPHO/A, YaCTOThI, AMILIUTYIbI U
¢a3wl konedanuii (MPYKUHHBINA W/ 1IN

MaTeMaTH4YecKui MasTHUK). HaOmoaenue 3aTyxarommx
konebanuil. MccnenoBanne CBOWCTB BEIHYKIEHHBIX
KoneOaHuil.

Hab6mronenne pezonanca. IIpoBegeHne 3KCriepuMeHTa:
MCCIIEZIOBaHNE 3aBUCUMOCTH TIEpHOJIa MAJIbIX KoJleOaHuH
rpy3a Ha HATH

OT JJIMHBI HUTHU 1 MaCChI I'py3a; UCCIICI0OBAHUEC
TIEPEMEHHOr0 TOKA B IIEMH M3 TIOCIE0BATENBHO
COETMHEHHBIX KOH/IEHCATOPA, KATYIIKH U PE3UCTOPA.
Ornerka aOCONOTHBIX M OTHOCHUTENBHBIX

MTOTPENTHOCTEH M3MEPEHUH (PU3MICCKUX BEIHYMH.
OO0bsICHEHVE TPUHITUIIOB ICHCTBUS M YCIOBHH 0€3011acHOTO
MIPUMEHEHMSI DJIEKTPUIECKOT 0 3BOHKA, TeHepaTopa
TIepEMEHHOr0 TOKa, IMHUN JIIEKTpoIepeaady.

Pemenne pac4€rHbIX 3a/1a4 C IBHO




MourHoCTh IEPEMEHHOI0 TOKA. AMILTUTYTHOE
U JEUCTBYIOILIEE 3HAYEHUE CUJIbI TOKA U
HanpspkeHust. Tpanchopmarop. [IponsBoacTso,
nepenayva u noTpediieHue EKTPUIeCKOn
SHEPTHUH.

OKOJIOrHYecKue pUCKH

IIPH IIPOM3BOCTBE ANNEeKTpodHeprun. KyapTypa
HCIIOJIB30BAHUS 3JIEKTPOIHEPTUH B
MMOBCEIHEBHOMN JKU3HM.

TexHU4ecKre yCTpONCTBA U IPAKTUYECKOE
IIPUMEHEHME: IJIEKTPUUECKU I 3BOHOK,
reHepaTop MepEMEHHOr0 TOKa, TMHUU
3JIeKTponepenay

3aJlaHHOM (PU3UYECKON MOJICITBIO

C MCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyJ1, OIUCHIBAIOLINX MEXaHUYCCKUE U
SJICKTPOMAruiMuTHBIC KOJ]C6aHI/ISI.
Onucanue MEXaHUYeCKUX U
3JIEKTPOMArHUTHBIX KOJICOAHUM C
HUCIIOJIb30BAHUEM (I)I/I?,I/I'—ICCKI/IX BCJIIMYUH:
MIEPUOJI U YacTOTa KOJICOAHMUI,
amIuuTya U (asa KojaebaHuii, 3apsaa U
CHITa TOKa

B TapMOHHYCCKHUX SJICKTPOMArHUTHBIX
KOJIeOaHUSX.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMChIBAIOIIIE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
KoseOaHus..

PaGora B rpynnax npu miaHUpOBaHUH,
IPOBECHUU U UHTEPIPETALH PE3YIbTATOB
OIIBITOB, U AHAJIN3E IO OJTHUTEIBHBIX
HCTOYHHUKOB

WH(OpMAITUH 110 TEME

2.2

MexaHu4ueckue u
3JIEKTPOMAarHUTHBIC BOJTHEI

MexaHuuecKre BOJHbI, YCIIOBUS
pacupoctpanenus. [lepuon.
CKOpOCTh paclpoCTpaHEHUs U
JuliHa BONHBEL. [lonepeunsie n

N3yueHne o0pa3oBaHus U pacopOCTpaHEHUS
MOTIEPEYHBIX M TPOIOIBHBIX BOJIH.
Habnronenue orpaxeHus




MIPOIOJILHBIC BOJIHEI,
WuTephepennus u TG paKIyst
MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3BykKa. ['pOMKOCTH 3BYyKa.
Bricora TOHA. TemOp 3BYKa.
DNEeKTPOMArHUTHEIE BOJTHEL.

Y cnoBus U3TydeHUS JIEKTPOMArHUTHBIX BOJTH.
B3anmnuas opuenrtanus Bektopos E, B,

V B DJICKTPOMarHuTHOH BoiiHe. CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEeHUE,
peIoMJICHHE, TIONIpU3aus, Tu(PaKIys,
unrepdepentms. CkopocTh
3JICKTPOMAarHUTHBIX BOJIH.
IIkana 3JIEKTPOMAarHUTHBIX
[IpumeHeHne >ME€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

BOJIH.

IIpuHIMIBI paAnOCBs3U U
TeneBuIeHU. Paanonokamys.
OJeKTpOMarHUTHOE 3arps3HEHHE
OKpPYXAaIOLIEH CpeIbl.
TexHuuecKkre yCTponCcTBa U
[IPAKTUYECKOE IPUMECHEHHE:
MYy3bIKaJIbHbIE HHCTPYMEHTBI,
yIABTPa3ByKOBas AUAarHOCTUKA

B TEXHUKE U MEIUIINHE, Pajap,

Y MIPEJIOMJICHUS, HHTEP()EPCHIIUU U
TUGPaKIMY MEXaHUYECKUX BOJIH.
Habnronenue cBsi3u TPOMKOCTH 3ByKa U
BBICOTHI TOHA C AMILTUTYAON U

4aCcTOTOH KOJIeOaHMH, 3BYKOBOT'O PE30HAHCA.
HccnenoBanre CBONCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)keHUE, MPEeIOMIICHHE, TIOpr3alns,
Judpakius, nHTepdepeHIHs.

N3yuenue ycnoBuid U3mydeHust
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekTopos E, B,

V B 2JIEKTPOMAarHUTHOM BosiHE. M3yueHne
MIPUMEHEHHS DJIEKTPOMATHUTHEIX BOJTH B
TEXHUKE U OBITY.

OO0BsICHEHNE TPUHITUIIOB ACHCTBHS U YCIIOBHI
0e301macHOro MPUMEHEHHS MY3bIKAIbHBIX
WHCTPYMEHTOB, YIIbTPa3ByKOBOH THAarHOCTHKH
B TEXHUKE M MEIUIINHE, paaapa,
paaronpruéMHIKA, TEIEBU30pa, AaHTCHHEI,
tenedpona, CBU-neun.

Pemenne pacu€rHbIX 1 Ka4eCTBEHHBIX

3aga4 C Ol'[OpOfI Ha U3Y4YCHHBIC 3aKOHBI U

3aKOHOMEPHOCTH, ONIMChIBAIOIINE




panuonprEéMHHUK, TEICBU30p, aHTCHHA,
tenedon, CBU-meup

pacnpocTpaHeHUE MEXaHUICSCKUX U
3JICKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanue nHOOPMAITUOHHBIX
TEXHOJIOTUI JJIsI TIOMCKa,
CTPYKTYPUPOBAHUS, HHTCPIIPETALIUN U
npeicTaBIeHus] HHPOPMALTUH

MIPY TOJTOTOBKE COOOIIICHH I

00 UCIONBb30BaHKUH YJICKTPOMATrHUTHBIX BOJIH
TEXHHUKE.

YuacTtue B IMCKycCUU

00 3JIEKTPOMArHUTHOM 3arps3HEHUH
OKpY>Kalolllel cpeibl.

PaGora B rpynmnax npu njiaHHpPOBaHHH,
NIPOBEJAECHUH U UHTEPIIPETALINH PE3YIbTATOB
OTIBITOB W aHAJIN3€ JOTOHUTENBHBIX
HMCTOYHHUKOB

uH(OPMAITUH 10 TEME

2.3

OmnrTrka

10

T'eomerpuueckas onTHKa.

IIpssmonmuHeiiHOE pacnpoCTpaHEHHE CBETA B
onHoponHou cpene. JIyu ceera. ToueuHblit
HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTPAYXKEHUS CBETA.
ITocTpoenue

M300paXeHUH B IUIOCKOM 3epKaie.
IIpenomnenue cBera. 3aKOHBI IPEITOMIIEHUS
cBera. AOCOIOTHBIH

nokasarens npenomiieHus. IlonHoe

W3y4eHue siBIeHNS IOJTHOTO BHYTPEHHET O
OTpPayKEHUs, er0 IPUMEHEHHS B CBETOBOJE.
N3yuenune moneneil MUKPOCKOIIA, TENECKONA.
[TonydeHue cruekTpa ¢ OMOIIBIO IPU3MBI U
M pakuoHHoN pemérku. 3mepenue
MOKAa3aTesis HPEeJIOMIICHUS CTEKIIA.
HccnenoBanne cBOWCTB H300paskeHUN




BHYTpPEHHEE OTPa’KEHUE.
IIpenenbHbI yro oJHOro

BHYTPEHHETO OTPaXKEHHUSL.

Hucnepcus cBeta. CloxHBII cocTaB 6enoro
cBera. LIBer.

Cobuparoriue 1 paccerBaroue JIMH3LL TOoHKas
nrH3a. POKYCHOE PACCTOSHHE U ONTHUYECKas
cuita ToHKo# JuH3bL. [locTpoenne
1300pakeHul B COOMPAIOIIMX U PACCEUBAOIIUX
nuH3ax. @opMysa TOHKOW JIMH3BL. Y BETUYEHUE,
JlaBAEMO€ JINH30M.

IIpenenbl IpUMEHUMOCTH T€OMETPUIECKON
OIITUKU.

Bonnosas ontuka. MaTepdepenius ceera.
KorepeHTHbIE HCTOYHHKH.

YcnoBus HaOMIOAEHNS MAKCUMYMOB U
MHUHUMYMOB

B UHTEp(hEpEHIIMOHHON KapTHUHE OT JIBYX
cuH(ba3HBIX KOT€PEHTHBIX UCTOYHHKOB.
Hudpakmus ceera. JlndpakumonHas pemrérka.
VYcnoBue HaOMIOAEHNS TIaBHBIX MAKCUMYMOB
IIPY TTaICHUH MOHOXPOMAaTHYIECKOTO CBETa

Ha MU PAKIHOHHYIO PEIIETKY.

B JIMH3aX.
OOnBsicHEHNE TPUHIUIIOB JICHCTBUS U YCIOBHUH
0e30MacHOro MPUMEH EHHsI OYKOB, JIYIIHI,
¢oroanmnapaTa, MPOSKIIMOHHOTO anmnapaTra,
MHUKpPOCKOIIa, TEIEeCKOIa, BOJTOKOHHON ONTHKH,
TUGPAKIIMOHHON PEIIETKH, MMOJISIPOH/IA.
Penienne pacu€THbIX 3aj1a4 C IBHO 3aJjaHHOMN
(U3NIECKON MOJIENBIO

C CTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMys1 FeOMETPUYECKOM OINTHUKH.
ITocTpoenne u onucanne n300pakeHus,
C03/1aBa€MOT0 IJIOCKUM 3€pPKaJIOM, TOHKOU
JIMH30H.

PaccmoTrpenne npeenoB mpuMEeHHMOCTH
TEOMETPUUECKON ONTUKH.

Pacno3naBanue GhU3nIecKuX SIBICHUN B
OIBITAX U OKPYKAIOIIECH KU3HHU:
MPSIMOJIMHENHOE paclpOCTPaHEHHUE CBETA,
OTpakeHHue, peIoMIIeHHe, HHTephepeHIus,
IudpaKIys |

MOJIApU3ALIMS CBETA, TUCIIEPCHS CBETA.
Nzydenue ycnoBuii HAOMIOJEHNUS MAaKCHMYyMOB
MHUHHUMYMOB

B HHTEP(EPEHIIMOHHON KapTHHE




Ilonspuzauus ceera. Texuuueckue
YCTPOICTBA U IIPAKTUYECKOE

MIPUMEHEHUE: OUKH, JYTIa,

(hoTroanmapar, MPOSKIMOHHBIH

anrnapar,

MHKPOCKOIM, TEIECKOIl, BOJIOKOHHAsl OITHKA,
TG PaKIMOHHAS PEIIETKa, TOSIPOUT

OT JIBYX CHH(a3HBIX KOTePEHTHBIX HCTOYHUKOB.
VYcnoBue HaOMIOACHHU S TNIABHBIX MAKCUMYMOB
MPU TaJICHUU MOHOXPOMAaTHYECKOTO CBETa
Ha TUPPaKIUOHHYIO PEIIETKY.

Amnanmn3 onTHYECKUX SIBIICHUN

C MCIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPaHEHHUSI CBETA,
3aKOHBI OTPaKEHHsI CBETA, 3aKOHBI
MPENTOMIICHHS CBETA.

Omnrcanue ONTUYECKUX IBJIEHUH C
UCIIOJIb30BaHUEM (PH3HUECKUX

BeMYHUH: (POKYCHOE PacCTOSHUE U
OIITHYCCKAas CUuJia JIMH3bI

Hroro no pazneny
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Paznen 3. OcHOBBI clieNMAJILHOM TeOpUHU OTHOCHTEIbHOCTH (nas1ee — CTO)

3.1 OcHOBBI clIenaNBHON TEOPUU
OTHOCHUTEIILHOCTU

4

I"panulibl TPUMEHUMOCTH KIACCUYECKON
mexaHuku. [locTynaTel crienuaabHOU TEOpuun
OTHOCHTEIHHOCTH: HHBAPUAHTHOCTH MOJYJIS
CKOpPOCTH CBETa B BaKyyMme, TIPUHIIHIT
OTHOCHTEIHHOCTH

OUHIITEHHA.

OTHOCHUTENBHOCTh

OJHOBPEMCHHOCTHU. 3aM6,Z[J'I CHHUC

BPEMCHU U COKPAIICHUC JJINHBI.

Penrenne kauecTBEHHBIX 33134

¢ onopoii Ha u3ydeHHsle noctyaatel CTO.
Hcnonp3oBanue nHHOPMAITTOHHBIX
TEXHOJIOTUH 71 TIOMCKa,

CTPYKTYPHPOBAHUS, HHTEPIIPETALINN U
MIpeICTaBIIeHUs] HHPOPMAIIUU TIPU TIOATOTOBKE
COOOIIEHN O TPaHHIIaX TPUMEHUMOCTH
KJIaCCHYECKOU

MexaHuku 1 ocaoBax CTO




OHeprus U UMITYJIbC
penATUBHCTCKON yacTulbl. CBs3b
MAacChl C 3HEPIrUed U UMITYJIbCOM
PEISTUBUCTCKOM

YaCTULIBL. DHEPTHs MOKOSI

Hroro no pazaeny

Pa3znen 4. KpanToBas ¢usuka

4.1 DJIeMeHTHl KBAaHTOBOW ONTHKHU

®otonbl. Dopmyna [Inanka cBA3u 3HEPrUU
(hoTOHA C ero 4acToTol. JHEPTHUST U UMITYIILC
(dhoroHa.

OTKpBITHE U NCCIIEIOBAHNE

tborodddexra. OnbiTol AT

CroneroBa. 3aKOHBI

dhoroaddexra. YpaBHeHUE

OuiHmrelina s Gorodddekra.

«KpacHas rpanuna» porosddekra. [lapneHue
cBeta. OTBITH

IL.H. JleGenena.

XUMHUUECKOE ACCTBHE CBETA. TeXHUUYECKHE
YCTPOMCTBA U MPAKTUIESCKOE TIPUMEHEHHE:
(hoTodnemMenT, PoTomaTINK, COTHETHAS
Oartapest, CBETOTUOT

Haomonenue poroaddexra

Ha YCTaHOBKE C IIMHKOBOM MJIACTUHOM.
UccnenoBanue 3aKOHOB BHEITHETO
¢doroaddexra.

OO0BsICHEHNE OCHOBHBIX MPUHITAIIOB JCHCTBHS
TEXHUYECKUX YCTPOUCTB,

TaKuX Kak: poTodeMeHT, (hOTONaATIHK,
coJHeuHas 6arapes, CBETOANOM; U YCIOBUU
nx 0€30MacHOro MPUMEHEHHUS B IPAKTUYECKOM
JKU3HU.

Penienne pacu€rHbIX 3a/1a4 ¢ ABHO 3aJJaHHON
(hbHU3UIECKON MOMIETBIO

C UCTIOJIF30BAHNEM OCHOBHBIX 3aKOHOB U
(hopMyIT KBAHTOBOM ONTHKH.

Pemnrenne kauecTBeHHBIX 3a/1a4

C OIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOH OITHKH.
PacniosnaBanne hr3nyueCcKuX SBICHHMA

B y4eOHBIX OIBITaX:




¢doTtoanexTpudeckuii 3pQeKT, CBETOBOE
JIaBJICHUE.

Onucanue n3y4eHHbIX KBAHTOBBIX SIBIICHUI 1
IPOLIECCOB

C UCMOJIb30BaHHEM (DU3UUCCKUX BETHYMH:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, [UTHHA
BOJIHBI M YaCTOTA CBETA,

SHEprusi U UMIYJNbC PoToHa

4.2

Crtpoenne aroma

Mogeinb atoma Tomcona. OnsiTel Pe3epdopaa
10 PaccessHUI0

a-gactui. [ImaneTapHas Mozens aToma.
IToctynate! bopa.

Uznydenue u norsoiierne GOTOHOB MPH
mepexozie aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha
npyroi. Buabl ciekTpoB. CIieKTp ypoBHEH
SHEpPTHH aTOMa BOIOPO/a.

Bonnosble cBoiicTBa yactuil. Bonnasl ne bpoitns.

KopnyckynsipHO- BOTHOBOU Oyaju3M.
CrioHTaHHOE U BBIHYXIEHHOE H3ITy4YeHHE.
TexHuueckue YCTpOMCTBa u
IIPAKTUYECKOE IpYMEHEHHE!
CIIEKTpaJIbHBIN aHATIN3

(criekTpocKoIt), J1a3ep, KBAHTOBBIN
KOMIIBIOTED

N3yuenue momenu omnbiTa Pesepdopaa.
IIpoBeneHue saxkcnepuMenTa

10 HaOIIOICHUIO JMHEWYIaTOro

CIIEKTpa. Ornenka abCONFOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEN U3MEpPEHU
(U3MYECKUX BEIUYKH.

N3yuenne moxaenu atoma: ToMcoHa,
TJTAHETApPHOW MOZETTN aTOMa, MO  aToMa
Bopa.

N3yuenue ciekTpa ypoBHEH SHEPTUU aTOMa
Bogopona. OObsICHEHHE TPHHITAIIOB AEHCTBHS
1 yCJIOBUH 0€301acCHOTr0 MPUMEHEHUS
CIEKTPOCKOIIA, Jia3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pemrenne kauecTBEeHHBIX 3a/1a4

C OIOPO HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pH3UIECKHE

saBIIeHUS 110 TeMe «CTpOEHUE aToMay.




PacnioznaBanue ¢pu3nyuecKux sIBICHUH B
yUeOHBIX ONBITaX: BOBHUKHOBEHHE
JIMHEWYaTOr o CIEKTpa U3ITy4eHUS.

AHanu3 KBAaHTOBBIX IIPOIIECCOB U

SIBIIEHUH C HCIIONIb30BaHUEM IocTynaToB bopa
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AToMHOE PO

OKCHEePUMEHTHI, JOKa3bIBAIOIITHE
CJIOKHOCTH CTPOEHHS sI/pa.
OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdhopna no onpeneneHnto
COCTaBa PaJMOAKTUBHOTO H3ITydEHUSI.
CgaoiicTBa anb(a-, 6era-,

ramMma-u3ydeHus.. Brusane
PaaroOaKTUBHOCTH Ha KHUBBIE
OpTraHU3MBL.

OTKpBITHE TPOTOHA ¥ HEUTPOHA.

Hyxnonnas monens sapa Ietizenbepra-
HBaHeHKo.

3apsina siapa. MaccoBoe 9uciio siiapa. M30Torb!.
Annda-pacnag. DIEKTPOHHBIN 1 TTO3UTPOHHBIH
Oera-pacnaz. ['amma- n3nydenue. 3akoH
PaMOaKTUBHOTO pacmaia.

DHeprus cBsI3u HYKJIOHOB B sIIpe.
S nepHble CUIIBL.

N3y4yeHue sKCrIepuMEHTOB,
JIOKA3bIBAIOIIUX CIOKHOCTH CTPOCHUS
aTOMHOTO sijIpa.

HccnenoBanne TpexoB gacTuil (1o
rOTOBBIM (oTorpadusim). Mzydenne
SIIEPHBIX CUJL, SIACPHBIX PEAKLMI CUHTE3a U
pacmana,

TEPMOSIEPHOT'O CHHTE3A.

N3yueHne HyKIIOHHOW MOJIENH siAjpa
I'eiizenbepra-lBaneHKo.

OO0OBbsacHeHrEe yCTPOUCTBA U IPUMEHEHUS
JIO3UMeETpa, Kamepsl BuibcoHa, simepHOro
peakTopa, aTOMHONH OOMOBI.

Pemenue 3a1au ¢ onopoi

Ha [OJTy4€HHbIEC 3HaHUS, B T.4. O 3apsle U
MaccOBOM YHCIIE SIpa.

PacnosnaBanve (hr3nueckux SBICHUN B
y4eOHBIX OMBITaX U B OKPY’KAIOIIEH JKU3HU!
€CTECTBEHHAs M HCKYyCCTBEHHAs
PaIOaKTUBHOCTb.




JedexT maccol spa.

SnepHble peakuuu. Jlenenue U CUHTE3
azep.

SnepHbiil peaktop. TepmMosnepHBIM CHHTE3.
[IpobneMbl W  TEPCIEKTHUBBI  SIEPHOU

SHEpPreTHUKH.
OKonoruyeckue ACTEKTHI SAJIepHOI
SHEPIeTUKH.

OneMeHTapHbIE YaCTHIIBI. OTkpbITHE
MTO3UTPOHA.

Meroab! HaOIIOAEHNA U

perucTpaIyu dJIeMEHTAPHBIX

YaCTHIL.

DyHAaMEHTAIIbHBIE B3aUMOICUCTBHUS.
EnuaCcTBO m3nyueckoil KapTHHBI MUpAa.
TexHuuyeckue yCTpoCTBa U MPAKTUYECKOE
IIPUMEHEHME: T03UMETP, KamMepa BumnbcoHa,

SITEPHBIA PeaKTop, aTOMHast 6oMOa

OnucaHne KBaHTOBBIX SIBJIEHUH U MTPOLIECCOB
HUCIIOJIb30BaAHUEM (1)I/I3I/I‘IGCKI/IX BCIIMYHUH:
Mepro/ MoJypactaa, SHeprus CBA3U
aTOMHBIX s7ep, NePEKT MaCChI siIpa.
AHanu3 nporeccoB U ABJICHUMN ¢
WCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
3NEKTPUUECKOTr0 3apsaaa, 3aKOH
COXpaHEHHUSI MaccoBOI0 YHCIIA,
noctynarsl bopa, 3akoH
PaaroaKTUBHOTO pachaja.

Yyactue B paboTe Kpyrioro croia
«DyH1aMeHTaIbHbIE B3aUMOJIEHCTBHUS.
EnuHcTBO pr3Hueckoil KapTHHBI MUPa».
Hcnonb3oBanne HHPOPMAIHOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETaLuU U
npecTaBieHus NHOOPMAIMY TIPH
MOArOTOBKE COOOIEHUH O TPUMEHEHUHU
3aKOHOB KBAaHTOBOW (DM3UKH B TEXHUKE U
TEXHOJIOTUSX, IKOTOTHIECKUX

acIeKTax siJIEpHON YHEePreTUKU

Hroro no pazneny

15




Pazgen 5. DjieMeHTHI ACTPOHOMUHU U ACTPOPUZUKH

5.1

OneMeHTHl ACTPOHOMUU U
acTpoH3UKH

7

Oransl pa3BuThs actpoHoMuu. [IpukinaaHoe u
MHUPOBO33PCHYECKOE 3HAUCHUE ACTPOHOMUH.
Bun 3Bé3nnoro Heba. Co3Be3us, sipKue
3BE311bI, IJIAHETHI, UX BUIMMOC JIBYKCHHE.
ComnHeyHas cucrema.

Comuaue. CongeuHast aKTUBHOCTE. VICTOUHHK
sHepruu CoJHIA U 3BE3I.

3BE3/1bI, ©X OCHOBHBIE XapPaKTCPUCTUKH.
Huarpamma

«CIIEKTPAJIbHBIN KJIacc —

CBETUMOCTBY. 3BE3IIBI TIIABHOM
MOCIIE0BATEIEHOCTH. 3aBUCUMOCTh
«Macca — CBEeTUMOCTBY IS 3BE3] TIIAaBHOM
MOCJIEI0BATETFHOCTH.

Buytpennee ctpoeHue 3BE3.
CoBpeMeHHBIE TTPEICTABICHHUS O
MPOUCXOXKAEHNH 1 3Boonnu ColHIa 1
3BE3/1. DTAIBl KU3HU 3BE3.

Muineunsiii ITyTe — Hama I'anakTuka.
[Honoxxenue u apmxenue ConHIA B
T'anaktuke. THIIBI TATaKTHK.
PaguoranakTukuy U KBa3aphl.

UéEpHbIe ABIPHI B SApaX TATAKTHK.

IMoaroroBka cooOIeHul 00 3Tanax pa3BUTHS
ACTPOHOMMHU, O IMTPUKIIATHOM U
MHPOBO33PEHUECKOM 3HAUEHUH aCTPOHOMUH,
0 METOJaX MOJIyYEHHI HAyYHBIX
ACTPOHOMHYCCKUX 3HaHI/II\/'I, OTKPBLITUAX B
COBPEMEHHOW aCTPOHOMMUH.

N3ydeHne COBpeMEHHBIX

MIPECTaBICHUN O TPOUCXOXKICHIH U
sBororuu CoitHIa U 3BE3.

I/I3y11eHMe THUIIOB I'aJIaKTUK, paaroraJlaKTHUK
Y KBa3apoB.

Nzyuenune nBrxeHnst HEOECHBIX Ted,
3BOJIFOLIMM 3BE311 1 BeenenHoil, nporeccos,
MPOUCXOIAIIUX B 3BE3/1aX, B 3BE3AHBIX
CHUCTEMaX,

B MEXTIAKTHIECKOH Cpefe, MacIITaOHOM
cTpyKTyphl Beenennoif. O0nscHenne
pacipenust BceneHHON Ha OCHOBE 3aKOHA
Xabbma.

[ToaroroBka K 00CyKIEHUIO

HEPEeLIEHHBIX IIPO0JIEM aCTPOHOMHUH.
[IpoBenenne HaOMIOAEHN HEBOOPYKEHHBIM
TJ1a30M

C UCTIOJIB30BaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH AT ONPEACIICHUS




Bcenennas. Pacumpenue

Bcenennoii. 3akon Xa66ma. Pasberanue
rajgakTuk. Teopus bosbiioro B3peisa.
PenukroBoe uziyueHue.

MacmrabHas CTpyKTypa

Bcenennoii. Meraranakruka.
Hepeménnsie mpobiaeMbr

MOJIOKEeHHsI HeOeCHBIX 00BbEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AUS
CeBepHOro noiyuiapus u sipkue 3BE3/1bI.
[MpoBenenune HabmoneHni B Teneckon JIyHsbl,
mna”er, Mneunoro ITyrn.

YyacTue B IMCKYCCHH O HEPEIIEHHBIX
mpobyieMax acTpOHOMHUH

aCTPOHOMHUH
Hroro no pazaeny
Paznen 6. O6o6maroniee moBTopeHue
6.1 Oo6o0maroree O06001IEHE 51 CHUCTEMATHU3ALHS YyacTre B JUCKYCCHH O POIH (PU3UKH U

MOBTOPEHHE

COJIEpKaHUs pa3lelioB Kypca

«Mexanuka», «MosekysapHas Gusrka

¥ TEPMOIMHAMHUKAY,

«INEKTPOTUHAMUKA, «Komebanus u
BONHBDY, «OCHOBBI CIIEUATBHONH TEOPUHU
OTHOCHTEIHHOCTH,

«KBanToBas (hr3mkay, «IJIEeMEHTHI
aACTPOHOMHH U aCTPOPHUIHKI).

Ponb pusukm 1 acTpoHOMUH B 3KOHOMHYECKOH,
TEXHOJOTHYCCKOM, COITMATLHON U dTHUECKON
cdepax IesTeNpHOCTH YeJI0BeKa, POJIb H MECTO
(hM3UKYM U aCTPOHOMHH

B COBPEMEHHOM HayYHOU KapTUHE
MHpA, 3HaUeHHE ONUCATEIbHON,

aCTPOHOMHH B Pa3IMYHBIX cepax
JIeSITEeNTbHOCTH YEIOBEKa.

[TonroroBka coobmieHuii 0 MecTe HU3NIECKON
KapTHUHBI MUPa B PSILY COBPEMEHHBIX
MpenCTaBICHUI

0 TIpuUpoe.

BrmmonHenne yueOHbBIX 3aaHH,
JIEMOHCTPUPYIOIINX OCBOSHHE OCHOBHBIX
MTOHATHHN, PU3NIECKUX BETTMYHH 1 3aKOHOB Kypca
¢uzukn 1011 xmaccos




CUCTEMaTU3UPYIONICH, O0BICHUTEIHLHON U
MPOTHOCTHYECKOHN (PyHKIIMIA

(uznvecKol TeOpuH, poib

(uznveckol TeOpUH B
(hopMHpOBaHUH MTPECTABICHHHA

0 puznyecKkoi KapTHHE MUPA, MECTO
(uznveckoll KapTUHBI MHPa

B 00IIEM PSTy COBPEMEHHBIX

C€CTCCTBCHHO-HAYYHBIX HpCI[CTaBJICHI/If/'I 0

HpUpO/IE
Hroro no pazgeny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOIT'PAMME
11 KVIACC
Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HauMeHnoBanue
Ne (ungposbie)
pa3aeyioB M TeM Kontpoabuble | IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMmmbl padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMMUKA
MaruuTtHoOE 10JI€E. EuG 1OK
noInoTEKA
11 ICKTPOMATHUTHAA 1 1 3 https://m.edsoo.ru/7f41c97c
WHIYKINS
Utoro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
Mexannueckue u
2.1 SIEKTPOMArHUTHEIE 9 1 Eubmorexa OK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
Mexannueckue u
2.2 SIIEKTPOMArHUTHEIE 5 1 Eubmorexa OK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoreka [JOK
2.3 O 10 3
frrmia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

OcHOBBI
31 CIIeMaTbHO N 4 1 bu6mmoreka [{OK
' TEOPUH https://m.edso0.ru/7f41c97¢
OTHOCHTEIIbHOCTH
Hroro no pazgeny 4

Paznen 4. KBAHTOBASA ®U3UKA

41 DNIeMEHTHI 6 bubnuotexa [JOK
' KBAHTOBOU ONTUKH https://m.edso0.ru/7f41c97c
bubmmoreka [{OK
4.2 C 4
TpoeHue atoMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHOE A7po https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15
Paznen 5. DJIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU
OeMEHTHI BuG OK
5.1 aCTPOHOMUHU U 7 1 nomoreka I
https://m.edsoo.ru/7f41c97c
acTpou3UKI
Hroro mo pazgeny 7

Pazgen 6. OBOBIIIAIOIIEE TIOBTOPEHHUE

O6oo6maromee bubnuorexa [JOK
6.1 4 1
MMOBTOPEHHE https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB I10 68 5 7
I[TPOTPAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YUYEBHO-METOAMYECKOE OBECIIEUEHHE
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JUJIA YHEHUKA

OcHoBHas 1uTeparypa

1. Msxumes I'. 5. ®usuka. 11 xiacc: yueb. mis oduieoOpa3oBat. opranu3aiuii: 6a3oBblil yposens / I S1.
Mskumes, b.b. Byxosues, B.M. Uapyrun; nox pea. H.A. [lapdenTtreBoit. — 3-e u3a. — M.:
[Tpocsemienue, 2016. — 432 c.: [4] 1. un. — (Kimaccuueckuii Kypc)

JomnonHuTenpHas uTeparypa
1. MsikumeB I'. SI. @usuka. 11 xmacc: yuel. s oOmieoOpazoBar. opraHu3aluii ¢ MpUjl. Ha JIEKTPOH.
HocuTene: 6a30BbIi U npoduit. yposuu / I'.5. Mskues, b.b. bByxosues, B.M. Hapyrun; noxa pea. H.A.
[MapdentbeBoit. — 23-e u3a. — M.: [IpocBemenue, 2014. — 399 c. [4] n. un. — (Kimaccuueckuii Kypc).
METOJNYECKUE MATEPUAJIbI AJIA YUUTEJA
1. VMK «®wu3uka. 10-11 knaccsl. bazoBslil ypoBenb» (lonenk: Mcrokn)
2. 0Ousmka. 11 wracc. 3amaHus JUIA  ONEHWBAaHUSA YyYeOHBIX JIOCTHDKCHHM ydJamuxcst / COCT.
Oxpumenko H.A., JlutBunenko M.H., Hosukosa E.A., [llymakoBa O.M.— I'OY AI1O « IOHPUIAIIO». —
Honenk: Uctokwu, 2021.
3..0usmka. 11 kmacc. Terpanas as mabopaTopabix padot / Coct. Oxpumenko H.A., Camopoxora E.B.,
Beixpeictrok H.I'. u np. — 'OV AI10 «loneuxuit PUIAIIO». — Jonenk: Mcroku, 2018.
4..PeivkeBud, A. I1. ®usuka. 3amaunuk. 10—11 k1. : mocobue st 06meoOpazoBart. yupexaenuii / A. I1.
PeivMkeBuu. — 10-e u3g., crepeotun. — M. : [Ipoda, 2006. — 188, [4] c. : un. — (Bagaunnku «Ipodni»)
5..0u3uka. DnexkTpoHHbld cOopHUK 3amad. 10-11 xmaccer / Coct. brmonckuit C.II1., Oxpumenko H.A.,
Camopoxkosa E.B. — T'OY IIIO «IOHPUIIIO». — lonenk: Mctoku, 2021.

UOPOBLIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCBI CETH UHTEPHET

1. http://mondnr.ru — caiit MunucrepcTBa obpazoBanus u Hayku Jlonenkoii HapoaHoi PecryOnuku.

2 . http://www.school.edu.ru - opunmanbHbIii cepBEP POCCUICKOTO IKOJIBHOTO 00pa30BaHusL.
3.http://festival.1september.ru — dectuBanp negaroruvyeckux HacH «l CEHTAOPs» — caMblii MacCOBBIi
neIaroruueckuii popym B Poccuu, KOTOPBIN JaeT BO3MOXHOCTh KaKIOMY YUYHTENO MPEACTABUTH CBOIO
[EJIarOTMYECKYI0 HJEI0, OIMyOJMKOBAaTh COOCTBEHHBIE METOAMYCCKHE pa3pabOTKH, MMOACIUTBCS C
KOJICTaMHU CBOMMH ITPEACTABICHUSIMH O TIPSO/ IaBaHHH.

4.http://www.riis.ru — MexxayHapoiHasi 0Opa3oBarebHas acCOLMaIUs. 3a/laud — COACUCTBUE PAa3BUTHIO
00pa30BaHus B Pa3IMYHBIX 00IACTSX.

5.https://www.metod-kopilka.ru/fizika.html —  Bumeoypoku, mpe3eHTalMK, KOHCIEKTBI, TECTHI,
IUTAHUPOBAHHUE U JIP. MaTepHAaIIbI 110 (DU3HKE.

6. http://sverh-zadacha.ucoz.ru/index/0-76 — y4aeOHbIe GriIbMBI IO HU3UKE TIO pa3eiaM.

7. http://metodportal.ru/articles/srednjaja-shkola — meToquueckuit mopTai.
8.https://simplescience.ru/collection/video — ¢u3uveckre ONbITHI B OBITY.
9.https://resh.edu.ru — Poccwuiickast 3neKTpOHHAS MIKOJIA



http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video

COJEPKAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. dusuka u MeToAbI HAYYHOIO NIO3HAHUS

®usuka — Hayka o npupoae. Hayunble meTonpl mo3HaHus okpyxaromero mupa.Pois
9KCIEPUMEHTA U TEOPUU B IIPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIEPUMEHT B (PU3HKE.
MopenupoBanue ¢buznyecknx SIBICHUA WU IIPOLECCOB. Hayunble  rumoressl.
du3nyecKkue 3aKOHbl M TEOPHUH. ['paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKoHOB.IIpuHIMD
COOTBETCTBHUS.

Ponbs u Mecto ¢usuku B pOpMHUPOBAHMH COBPEMEHHOM HAaydHOW KapTHHBI MUpPA,B
IIPAKTUYECKOUN AEATEIIbHOCTH JIFOACH.

Jlemoncmpayuu
Ananorossie 1 HI/I(i)pOBI)IC HN3MEPUTCIILHBIC HpI/I60pI>I, KOMITIBIOTCPHBIC JATUUKH.

Pazngen 2. Mexanuka
Tema 1. KuHeMaTHKa

Mexannueckoe aBmkeHre. OTHOCHTENHLHOCTh MEXaHWYECKOTro ABrKeHHsa. CrcreMa OTcYéra.
Tpaexropus.

[Tepememnienne, CcKOpoCTh (CpemHsii CKOPOCTh, MTHOBEHHAss CKOPOCTh) W YCKOPEHHE
MaTepuajibHON TOYKHU, MX MPOCKIHUH HA OCU CUCTeMbl KoopauHaT. CIlI0OKEHHE NEpPEeMEICHUN u
CJI05KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSMOJIMHEWHOE MABWXKEHWE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIEPEMEILICHUS MATEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoe nageHue. Y CKOpeHne cBOOOHOTO TaACHHUS.

KpuBonuueitnoe  aBuwxkeHue. J[BwKeHuWe  MaTepuaibHOW TOYKM 1O  OKPY)KHOCTH C
MOCTOSIHHOM MO MOMYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHasi ckopocTh. [lepuon u vacrora
oOparmenus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuyeckne yCTpOWCTBA W MPAKTHUYECKOE NMPUMEHEHHE: CIUJIOMETp, JABWKEHHUE CHapPSJIOB,
LIETTHBIE ¥ PEMEHHBIE TTepeIayu.

Jlemoncmpayuu

Mogens  cucrtembl — OTCU€Ta,  WJUIIOCTpaIUs KUHEMaTHYSCKUX XapaKTEPUCTUK
JIBMKCHHUS.

[IpeoOpazoBaHue NBIKEHHH ¢ MCIIOJIb30BaHUEM NPOCTHIX MexaHu3MoB.[lagenue Ten

B BO3/YyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue JIBMDKCHUS Tena, OpPOIIEHHOTO noJ, YINIOM K TOPHU30HTY "
TOPU30HTAIIBHO.

N3mepenue yckopenust cBoOogHOTO najenus. Hampasnenue

CKOPOCTH IPU JABH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3yyenne HepaBHOMEPHOTO JBIKEHUS C LEIBIO ONIPEIEICHUS MTHOBEHHOUCKOPOCTH.

Hccnenosanue COOTHOILICHUS MEXIY IIyTAMH, IIPOWIEHHBIMU TEJIOM 3a
[IOCJIEIOBATEIILHBIE PABHBIE IPOMEXYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM [BHYKEHHUU C HA4YaJILHOU
CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue naBuKeHUs MapuKa B BI3KOW KUAKOCTU. M3ydueHue

JIBMKEHUS Tela, OpOIIEHHOT0 TOPU30HTAIBHO.



Tema 2. luHaMUKa

IIpunuun otHocutensHOCcTH [ammes. Ilepsuiii 3akoH HproToHa. MHeEpuuanbHbIE CHCTEMBI
OTCYETA.

Macca Ttena. Cwma. Ilpunnun cynepno3unmu cwi.  Bropoit 3akon HerooTona st
MaTepuaibHOM TOUKU. TpeTuit 3akoH HbproTOHA U1 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Ttspkectu. llepBast kocmuueckas ckopocTb. Cuna

ynpyroctH. 3akoH ['yka. Bec Tena.

Tpenune. Buabl Tpenus (moxos, ckoiwxkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJBKEHUS M cuia TpeHus nokos. Koadduument tpenus. Cuna CONpOTHBICHHS IPH
JBAKEHHUHU TE€JIa B )KUAKOCTH WIN rase.

[TocTynarensHoe U BpaliaTeabHOE IBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT Ccuiibl OTHOCUTEIBHO OCH BpaileHus. [lnedo cuibl. YCinoBUST paBHOBECHS TBEPIOTO
Tena.

Texnuueckne ycTpoiicTBa M MpaKTUYECKOE TPUMEHEHHE: MOJIIMIHUKH, JBH)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBrieHne MHEPIUK.
CpaBHEHHE MacC B3aMMOACHCTBYIOIINX TE.
Bropoit 3akon HeroToHa.
N3mepenue cu.
CrnoxeHnue CuL
3aBUCUMOCTD CHJIBI YIIPYTOCTH OT J1ehopMalnu.
HeBecomocts. Bec Tena npu yckopeHHOM noabEME U ntajieHun. CpaBHEHUE CUJIT
TPEHUs MOKOs, KAUEHHS U CKOJIbKEHUS.
YcnoBust paBHOBecHs TBEPOTO Tena. Buibl paBHOBeCHS.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi
N3yuenue aBmxeHust Opycka o HaKJIOHHOM MJIOCKOCTH.
UccnenoBanue 3aBUCHMOCTHU CWJ YNPYroCTH,  BO3HUKAIOLIUX B IIPpYXHHE H
PE3UHOBOM 00pasiie, OT uxX JAehopMalnH.

HccineaoBanue YCJIOBI/Iﬁ PaBHOBECHA TBépAOI‘O TeJia, UMeK1LIero oCb BpalcHHUA.

Tema 3. 3aKoHbI COXpaHEHHUs B MEXaHUKe

HNmnynbe marepuaiabHONW TOYKM (Tesla), CUCTEMbl MaTepHallbHBIX TodeK. Mmmynbc cuibl u
U3MEHEHHE UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTUBHOE IBUYKEHHUE.

PaGora cuiisl. MOIITHOCTE CHJIBL.

Kunernueckas sHeprust MarepuaibHoOi Touku. Teopema 00 U3MEHEHUH KMHETUYECKOW SHEpIrHH.

[TorenumaneHast sHeprus. [loTeHumanbHas SHEPrust ynpyro JaeGpOpMHPOBAHHOM MPY)KHUHBI.
[ToTrenumansHast 3HEprus Tena BOJU3M NOBEPXHOCTH 3EMIIH.

[loreHuanpHble W HENMOTEHIMATbHbIE CHIbL. CBsA3b pPabOThl HEMOTEHIUAIBHBIX CHI C
U3MEHEHHEM MEXaHUYECKOW YJHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHEHUS MEXaHUYECKOWIHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue yCTpOMCTBA M IPAKTHUUECKOE IIPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.



Jlemoncmpayuu
3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.
Ilepexon noTeHLIMAIBHON PHEPTUH B KHHETUUECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
W3yuenne abCOMIOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIXMAITHUKOB.
HccnenoBanue cBA3M pabOThl CUIbI C U3MEHEHHUEM MEXaHWYECKOM SHEpruM TejlaHa IpuMepe
PAaCTSKEHHUsI PE3UHOBOTO KI'yTa.

Pazgen 3. MouiexyJsipaas Gu3nka U TepMOANHAMHUKA
Tema 1. OCHOBBI MOJIEKYJIAPHO-KUHETHY€ECKON TeOpUH

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUU M HMX ONBITHOE OOOCHOBAaHME.
BbpoynoBckoe nBmxenue. Juddysus. Xapaktep ABMKEHUS M B3aUMOJICHCTBHSI YacTHUIl BEIIECTBA.
Monenu cTpoeHus Ta30B, )KUJIKOCTEN U TBEPABIX TEIU 00bSICHEHNE CBOICTB BEIIECTBA HA OCHOBE 3TUX
Moeneit. Macca u pazmepsl mosiekyin. KonugectBo Bemecta. [loctostHHas ABoraapo.

TermoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [lkana remneparyp Llenbcus.

Mopnens wuaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KHUHETUYECKOH TEOpHH
UJeanbHOTO ra3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpeHel KWHETHYECKOW SHEepruu TEIIOBOTO
nBrkeHns dactun rasza. [llkama temmnepatyp KenbBuna. ['a30Bple  3aKOHBI VYpaBHeHHe
MenneneeBa—Kmaneiipona. 3akoH JlameroHa. M3omporecchl B MIEaTbHOM ra3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. [ padudeckoe npeacTaBieHUEN30IpOIIECCOB: H30TEPMa, U30X0pa, n300apa.

Texuuueckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHUE: TEPMOMETP, OaApOMETD.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIUE JAUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJIEKYIOpPraHUuYeCKUX
COECIUHEHU.

OmnbITe! TI0 UM PY3UH KUIKOCTEH U Ta30B.

Monenbs OpOYHOBCKOTO JIBUKEHHUSL.

Monens onbita lllTepHa.

OMBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYIIIPHOTO B3aUMOACHCTBUA. Mo 1eTb,

WUTFOCTPHUPYIOIIAsk TPUPOTY JaBJICHUS Ta3a Ha CTEHKU COCY/Ia.

OMBITHI, WJUTFOCTPUPYIOIIHNE YPaBHEHHUE COCTOSHUS HICaTLHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomuol

Omnpenenenre Macchl BO3/AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUI 00bEMAKOMHATHI,
JABJICHUS U TEMIIEpPaTyphl BO3/AyXa B HEHl.

HccnenoBanue 3aBUCMMOCTH MEXTy TapaMEeTPaMU COCTOSIHUS Pa3pexKEHHOT0 Trasa.

Tema 2. OCHOBBI TEpMOAMHAMUKH

TepmoaunaMuyeckas cucrema. BHyTpeHHss 3HEprust TepMOANHAMHYECKON CUCTEMBI M CLIOCOOBI
e€ u3meHeHus. KommuecTBo TemyioTel M paboTa. BHyTpeHHsSS sHeprus OJHOATOMHOIO HJEaJbHOIO
rasa. Buael temonepenayu: TEMIONPOBOAHOCTb, KOHBEKLMS, U3JIydeHUE. Y elbHas TEILNIOEMKOCTh
BelecTBa. KoJIMYECTBO TEIMJIOTHI PH TEILIONEpENaye.

[Tonstue 06 aamabatHoM mpouecce. IlepBbiii 3akoH TepmoanHamuku. [IpuMeHeHue nepBoro
3aKOHA TEPMOJMHAMUKHU K u3ompoueccaM. I'padguueckas nHTepIperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuky. HeoOpaTUMOCTh pOI1IeCCOB B MPHPOJIE.

Tennosble mamuubl. [lpuHIMNB AeHCTBUS TemioBbIX MamuH. [IpeoOpa3oBaHusi SHEpPruu B
TeroBbIX MamuHax. Koaddunuent nonezHoro aeiictBust TemaoBoit mamuHbl. [lukn Kapao u ero
KOA(QUIIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEIUIOOHEPTeTHKH.



TexHuueckue ycTpoHCTBa U PAKTUYECKOE IPUMEHEHHUE: JBUTAaTEb BHYTPEHHETO CrOPaHuUsl, ObITOBOM XOJIOJWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu
W3MmeHeHne BHYTpEHHEH SHEpruu Tejla IpU COBEPLICHUH padOThl: BbUIET MPOOKU U3 OYTBUIKM O] IEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHUE
sdupa B IaTYHHOU TpyOKe MyTEM TpeHHUs (BUAC0AEMOHCTPALIHS).
W3MmeHeHne BHYTpEHHEW 3HEpPruM (Temmeparypbl) Tejla mnpu Terionepenade. ONbIT MO aauabaTHOMY pacIIMPEHUI0 BO3Ayxa (OIBIT C
BO3/IYIIHBIM OTHUBOM).
Monenu napoBoi TypOUHBI, ABUraTeNIsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO JIBUTaTeIs.

Yuenuueckuii sxcnepumenm, i1abopamopHuie pabomol
N3mepenue yaenbHOM TemI0EMKOCTH.

Tema 3. ArperaTHblie COCTOSIHUA BellecTBa. Pa3oBblie nepexobl

[TapooOpazoBanne u kKoHeHcanus. Vcnapeaue u kunenne. AOCOIIOTHAS M OTHOCHUTEbHAS BIAKHOCTh Bo3ayxa. Haceimennsrit map. Y aenbHas
TeII0Ta MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT TaBJICHHUSL.

Teépnoe tenmo. Kpucrammuyeckue u amopdHbie Tena. AHU3OTPONHsI CBOMCTB KpUCTaWIoB. JKuakue kpuctaiibl. COBpEeMEHHBIC MaTepHabl.
[TnaBnenue u KpucTaIM3anus. Y IeiabHas TerioTa miasieHus. Cyomumanusi.

VYpaBHeHHE TEMI0BOro OanaHca.

TexHuyeckre ycTpoOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U TCUXPOMETP, KAUIOPUMETP, TEXHOJOTHMH TIOJYYECHHS COBPEMEHHBIX
MaTepHuaioB, B TOM YHMCICHAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TAPOB.

Kunenue npu nonmxkeHHoM naBiaeHUU.CriocoObl H3MEPEHHUS BIIaKHOCTH.

HaGnrogenue HarpeBaHus U TUTABJICHUS KPUCTATMYECKOTO BelIecTBa. JJeMOHCTpaIys KpUCTaIoB

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi
N3mepenne OTHOCUTENBHOU BIAXKHOCTH BO3AYXA.

Pa3nen 4. JnekTpoauHaAMHKa
Tema 1. Js1eKTpOoCcTaTUKA
DnekTpu3aius Ten. DIEeKTpUuecKkuil 3apsan. /[Ba Buaa snekTpuueckux 3apsiaoB. [IpoBOAHMKH, JUAIEKTPUKUA U TOJYNPOBOJHUKH. 3aKOH
COXpaHEHUs ANEKTPUUECKOTO 3apsia.
B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHbldl anekTpuueckuil 3apsa. DiekTpuueckoe mnose. Hanpspk€HHOCTh 3J€KTPUUYECKOro MOJIs.
[IpuHUKI Cyneprno3ulMU3IeKTPUUECKUX noJel. JInHuM HanpspKEHHOCTU AJEKTPUYECKOTO OIS,



Pabora cun snekrpocrarndyeckoro nois. llorennuman. Pasnocts moTeHnuanoB. IIpOBOAHUKM M UAJICKTPUKU B DJICKTPOCTATHUECKOM IIOJIE.
JlusiiekTpuyeckasi IpOHUIAEMOCTb.

OnexrpoéMkocTb. KoHzmeHcatop. OneKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpA.
OHeprus 3apsuKeHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE IPUMEHEHHME: JJIEKTPOCKOI, JJIEKTPOMETD, DJIEKTPOCTATHYECKAas 3aluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAIBHBIN anmnapaT, CTPYWHBIH IPUHTED.

Jlemoncmpayuu
Y CeTpoiCTBO M NPUHIIMI JEHCTBHS MIEKTpOMeTpa.B3aumoaeicTBUE HA3JIEKTPU30BAaHHBIX TEII.
DNEeKTpUUYECKOE MOoJIe 3apsHKEHHBIX Tell. [[poBOIHUKHY B 3JIEKTPOCTaTUUYECKOM TOJIE.
DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPHUKH B DIIEKTPOCTATUIECKOM IIOJIE.
3aBHCHMOCTH AIIEKTPOEMKOCTH TUTOCKOTO KOHJIEHCATOPa OT TUIOMIA/IN TUTACTHH, PACCTOSTHUS MEKIY HUMHU M JUAIEKTPHUECKON MTPOHUIIAEMOCTH.
DHeprus 3apsHKeHHOTO KOHJIGHCAToPa.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi
N3mepenue 31eKkTpoEMKOCTH KOHAECHCATOPA.

Tema 2. [IoCTOSIHHBIN 3/IEKTPUYECKHI TOK. TOKM B pa3/IM4HbIX CpeJax
DIJIEKTPUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTpUUYecKoro Toka. Mcrounukuroka. Cuiia Toka. IlocTOsTHHBIN TOK.
Hanpsioxenue. 3akon OMa Jy1st ydyacTka 1emu.
DNEeKTpUYECKOe CONIPOTHUBIICHHUE. VYnenbHOE COTIIPOTHBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COSAMHEHUE IIPOBOIHUKOB.
PaGora snexrpuueckoro Toka. 3akoH Jxoyns—JIenna. MouHoCTh 31eKTpHYeCKOrOTOKA.
DNEeKTPOABUKYIIAsl CUla U BHYTPEHHEE COMPOTHBIICHHE HCTOYHHMKA TOKa. 3akoHOMa /s MOJTHOU (3aMKHYTOM) SNIEKTPUYECKOM IISTH.
KopoTkoe 3ambikaHueE.
DNEeKTpOHHAas MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COMTPOTUBIICHUSIMETAIIIIOB OT TeMrnepaTypbl. CBEpXIpOBOAUMOCTb.
DnexTpuuecKkuit TOK B Bakyyme. CBONCTBA 3J€KTPOHHBIX My4KoB. [TonynpoBoauuku. CoOCTBEHHAs U IPHUMECHAS POBOIUMOCTh
MOJIYIPOBOHUKOB.
CgoiicTBa p—n-niepexoa. [lomynpoBogHHKOBBIE TPHOOPHI.
DNEeKTPUUYECKUM TOK B paCTBOpaX M pacIijiaBax IEKTPOIUTOB. DIEKTPOIUTHUECKASTUCCOUALUSA. DIIEKTPOIH3.
DnekTpuyeckuil TOK B razax. CamMoCTOSITENbHBIM M HECAMOCTOSITEIbHBIN pa3psil.



Momnaus. I1na3ma.

TexHuueckne yCTpOWCTBAa W MPAKTHUYECKOE NPUMEHEHHUE: aMIIepMETp, BOJBTMETP, PEOCTaT, UCTOUYHUKU TOKa, 3JEKTPOHArpeBaTelIbHbIC
PUOOPHI, FITEKTPOOCBETUTEIEHBIE IPUOOPHI, TEPMOMETP CONIPOTHBIICHHS, BAKYYMHBIN U0/, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN
AUO0J, raJlbBaHUKaA.

Jlemoncmpayuu

N3Mepenne cuibl TOKa U HAPSIHKEHUSL.

3aBUCUMOCTH CONTPOTUBIICHUS IUITUHAPUYECKUX TPOBOTHUKOB OT JUIMHBI, TIJIOMIAIUTIOTIEPEUHOTO CEYCHHST U MaTepHraa.

CMmenaHHoe COeTMHEHHUE TTPOBOTHUKOB.

[Ipsimoe U3MEpEHHE 3IIEKTPOIBHKYIIEH CHUIEL. KopoTtkoe 3aMbIKaHHETAIbBAHUUECKOTO AJIEMEHTA U OI[CHKA
BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT TeMIlepaTypbl. [ [pOBOIMMOCTh AIEKTPOTUTOB.

HckpoBoii pa3psan 1 IpoBOAUMOCTE BO3Ayxa.OJHOCTOPOHHSS TPOBOJAUMOCTh JUOA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi
N3ydeHne cMenanHoOro COeIMHEHUS pe3UCTOPOB.
N3mepenue 31eKTpoIBIKYIIEH CUITbl HICTOUYHHKA TOKA U €r0 BHYTPEHHETOCOMIPOTUBIICHHUS.
Habmronenue snexkrponusa.

Me:knpeaMeTHbIe CBS3U

N3yuenne kypca ¢usukum 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA ¢ YYETOM COACPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTEeMaTHKH, OMOJIOTUH, XUMHH, T€OTPaPUH U TEXHOJIOTHH.

MeosicnpeOmemnovle nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4yHOTO TO3HAHUA: SIBJICHHME, HAY4HbIH (akT, rumotesa, (pusmueckas
BEJIMYMHA, 3aKOH, TeOPHs, HAOJI0IeHNE, SKCIIEPUMEHT, MOJICITMPOBAaHNUE, MOJICIIb, H3MEPCHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, JHHEWHas (QyHKus, napaboia, runepOoinia, ux rpadukd U CBONCTBA, TPUTOHOMETPUYECKHE
(GYHKIHMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIIMHU Ha OCH KOOPAMHAT, CIOKEHHUE
BEKTOPOB.

buonocusn: mexanndeckoe JBMKEHHUE B KUBOM npupoie, Auddy3us, 0cMOC, TETIOOOMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEaun, TEIJIOBOE
paBHOBECHE), HIIEKTPUUECKHE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIbBEIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEl,
KUJKOCTEN U T'a30B, JIEKTPUUECKHE CBOMCTBA METAJIJIIOB, JIEKTPOIUTHYECKAs AUCCOLIMAIINS, TajbBAHUKA.

Teoepaghus: BIaXXHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHNe JBUKCHHUNA C UCTIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUSI B TEXHHUKE, MOJIIUITHUKH, HWCIOJIb30BaHUE 3aKOHA
COXpaHEHHs HMITYJIbCa B TEXHUKE (pakeTa, BOAOMET W JPYTue), JBUTATeNlb BHYTPEHHETO CropaHus, MmapoBas TypOHWHA, OBITOBOI XOJIOJMIBHUK,
KOHAWIUOHEP, TCXHOJIOTHUH IMOJYYCHHA COBPECMCHHBIXMATCPUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTHMH, 3JICKTPOCTATUYCCKAA 3allnTa,
3a3eMJICHHE JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JIEKTPOHATPEBATEIBLHBIC TPHOOPHI, AIIEKTPOOCBETUTEIBHBIE PUOOPHI, TaThBAHUKA.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI

OcBoenne ydyeOHoro npeamera «Du3nka» Ha ypoBHE cpenHero oobmero oOpasoBaHus (0a30BbIi YpOBEHb) JOJKHO OOECHEUUThH JTIOCTHIKEHUE
CICAYIOIUX JIMYHOCTHBIX, MCTAITPECAMETHBIX U MMPEAMETHBIX O6pa3OBaTe.]'H)HBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yabTaThl OCBOEHHUs yueOHoro mpenmera «®dusuka» AOHKHBI OTpa)xkaTb T'OTOBHOCTh M CHOCOOHOCTH OOydaromimxcs
PYKOBOJCTBOBATHCS CHOPMUPOBAHHOUN BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAIIUMN, IIO3UTUBHBIX BHYTPEHHUX YOCKICHUM,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCUMCKOrO O0IECTBa, paclIUpeHHe KU3HEHHOTO OIbITa U OIbITA JEATEIHHOCTH B IHpoIecce
peain3aly OCHOBHBIX HANPaBJICHUN BOCIUTATEILHOM NESATENLHOCTH, B TOM YHCJIE B YACTHU:

1) rPakKIaHCKOT0 BOCTIUTAHMS
c(OPMHUPOBAHHOCTh T'PAXKITAHCKON MO3HMIMKA O0YYarOIIerocsi Kak akKTHBHOTO MOTBETCTBEHHOT'O YICHA POCCHICKOIO OOIIECTBA;

IIPpUHATHUC TPpaIUIIUOHHBIX O6H.[€“I€J'IOB€LI€CKI/IX TYMaHUCTUYCCKUX

n JCMOKPATHUYCCKUX HeHHOCTeﬁ;
T'OTOBHOCTBb BCCTHU COBMCCTHYIO ACATCIbHOCTD B HHTCpPCCaAxX Fpa)KI[aHCKOFOO6H_IeCTBa, y4aCTBOBAThH B CAMOYIIPABJICHUHU B

00pa30BaTeNIbHON OpraHu3aluu;
YMEHHE B3aUMOJEWCTBOBATH C COLIMATBHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX(DYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTB K FYMaHHTapHOﬁ )51 BOJ'IOHTépCKOfI ACATCIIBHOCTH,

2) MNAaTPUOTHYECCKOI'0 BOCIIMTAHMSA
C(bOpMHpOBaHHOCTB pOCCHﬁCKOﬁ rpa>1<z[ch1<0171 HACHTUYHOCTH, TaTPUOTU3MA; HECHHOCTHOC OTHOIIICHUC K rocyaapCTBCHHbIM
CHMMBOJIaM, JOCTHUIKCHUAM

POCCUICKUX YUEHBIX B 007acTH (PU3UKU U TEXHHKE;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMSA:



C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHU A, STUICCKOT'O MOBCACHM, CIIOCOOHOCTH OLICHUBATh CUTyalluIO u MMpUHUMATh
OCO3HAaHHBIC  PCHICHUA,
OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U LICHHOCTHU, B TOM YUCJIC BACATCIILHOCTH y‘IéHOFO;

OCO3HAHHUE JINYHOTO BKJIa/1a B IOCTPOEHUE YCTOMUMBOTO OyAyILEro;

4) ICTETUYIECCKOI0O BOCIIUTAHUSA
ACTETUYCCKOC OTHOIICHUC K MHPY, BKIIIOHYAA 3CTCTHKY HAYYHOI'O TBOPUCCTBA,IIPUCYLICTO (1)H3H‘I€CKOI>1 HAYKE;

5) TpynoBoro BocnuTanus:
UHTEpEC K pa3inyHbIM chepam NpodhecCHOHATbHOM NEeSTENIbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C (PM3MKOW M TEXHHMKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOD OymyIIei mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TUTAHbL;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO B 001acTH (PU3HKHHA MPOTHKEHUU BCEH KU3HH;

6) 3Kko0J0rMYeCKOro BOCHUTAHMSI:
c(OpMUPOBAHHOCTH 3KOJIOTMYECKOM KYIbTYphl, 0CO3HAHUE INI00ATLHOTO XapaKTepasKoJOTHYECKUX MpodiieM;
IJTAHUPOBAHUE U OCYIIECTBIICHUE JECHCTBUN B OKpY’KalOIlEe Cpelie HAa OCHOBE3HAHMS LI€JIed YCTOMYMBOTO Pa3BUTHA YEJIOBEUECTBA;
Pacmmpenue onbiTa AeATEIbHOCTH 3KOJOTHYECKOW HANpaBlI€HHOCTH HA OCHOBEUMEIOUIUXCS 3HAHUU MO (PU3MKE;

7) UeHHOCTH HAYYHOT0 TIO3HAHMSL:
c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NUECKON HAYKH,
OCO3HAHHE LIEHHOCTH HAy4YHOMW NeATEIbHOCTH, TOTOBHOCTh B Mpoliecce M3y4yeHHUs] (U3UKH OCYIIECTBIATH IMPOEKTHYIO U HCCIEI0BATEIbCKYIO
JeSITeNbHOCTh MHIMBUTyaIbHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe1bHBbIEe YHUBepcaJIbHbIe y4yeOHbIe JeiicTBUSA

Ba3zoBble Jlornueckue 1eicTBus:
CaMOCTOSTENIBHO (POPMYIMPOBATh M AKTyaIM3UpPOBaTh MpoOJIeMy, paccMaTpUBaTheE BCECTOPOHHE;
OIIPEAEIATH LENIN IEATENBHOCTH, 3a/1aBaTh IaPAMETPhI U KPUTEPUU UX JOCTHKEHUS; BBISIBIIATh 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B
paccMaTpuBaeMbIX (PU3MUECKUX

SIBJICHUSIX;
pa3pabarbIBaTh IUIaH  pelleHuss  npoOieMbl ¢ y4€TOM  aHaluM3a  HMEIOIUXCAMATepHalbHBIX U HEeMaTepUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOBLEIAM, OLIEHUBATH PUCKH MTOCIEICTBUIN AEATEIbHOCTH;



KOOPAWHHUPOBATb WU BBIINIOJIHATH pa60Ty B YCJIOBHAX PCAIbHOI'O, BUPTYAJIbHOI'O I/IKOM6I/IHI/IpOBaHHOFO B3aHMOI[eI>'ICTBH$I;

pasBuUBaTh KPCATUBHOC MBIIIJICHUEC ITPHU PCIICHUHN )KU3HCHHBIX HpO6HeM.

Ba3oBble ucciienoBaTelbCcKe 1eiiCTBUS:

BJIQJIETh ~ HAy4HOW  TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHSATUAMU U MeToaaMu(pU3NIEeCKON HAYKH;

BJIQJICTh  HaBBIKAMHU  y4e€OHO-UCCIIEI0OBATEIHCKOU U I[POEKTHOM  JAEATEIbHOCTUB 00JaCTH (PU3UKH, CIIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TTOUCKY

METO/I0B pEelIeHUs 3a]1a4 (PU3NUECKOT0 COAepHKaHMsl, IPUMEHEHHIO Pa3IMUHbIX METOAOBIIO3HAHUS;

BJIIETh BUIAMHU JESATENILHOCTH 110 MOJIyYEHUIO HOBOT'O 3HAHUs, €ro MHTEPIIPETalluy, IPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMUHBIX y4EOHBIX
CUTYaIUSX,B TOM YHCJIE TPU CO3/IaHUU Y4eOHBIX IPOEKTOB B 001aCTH (DU3HKHY;

BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBA3M W aKTyaJIM3MpOBATh 3a/ady, BBIIBUTATh TUMOTE3y €€ peIIeHUs, HAXOJIUTh apryMEHTBHI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM,3a/1aBaTh MapaMeTpbl U KPUTEPUU PELLECHUS;

aHaAJIM3UPOBATh MOITYYEHHBIE B XOJI€ PELICHMs 3a/laul Pe3yabTaThl, KpUTHUECKH OLEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBMSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BATEIbHON AESATEILHOCTH, B TOM YUCIIE IIPU U3YyYEHUU (PU3UKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBII OIIBIT;

YMETb NEPEHOCUTh 3HaHMS N0 (PU3MKE B MPAKTUYECKYIO O0JIACTh JKU3HEAEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001acTe; BbIABUraTh HOBBIC UIEH, IIPEAIaraTb OpUrMHaIbHbIE TOAX0/IbI U

peLLeHHs;CTaBUTh IPOOJIEMBI U 3a]1auH, IOMYCKAIOIINE aJlbTEPHATUBHbIE PELICHHUS.

Pa6ora ¢ undopmanmueii:

BIIQJIETh  HaBBIKAMU MOJTy4EHUS uHbopMaIn ¢buznyecKoro COJIep>)KaHusl U3 UCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYILIECTBIISTh MOUCK, aHAJIN3,CHCTEMATU3alMI0 U HHTEPIPETAIio HHGOPMAIIMU PA3INYHBIX BHUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTh MH(OPMALINU;

UCIIOJIb30BaTh CpEeACTBAa MH(POPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTMHB  pEIICHHMH  KOTHUTHUBHBIX, = KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/a4 ¢ coOMoeHHeM TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeskeHus, MPaBOBBIX U
ATHYECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCTHl (PU3UUECKOTO COJEpkKaHHUS B pa3iMuHBIX (popmarax ¢ yu€ToM Ha3HaueHUs MH(opMalMu U IEeNeBON ayIuTOpUH, BHIOHpas
ONTUMABHYIO (POPMY IPECTABICHUS U BU3yaTH3aIUH.

KoMMyHHKaTHUBHBIE YHHBepCaJbHble y4eOHbIe NeHCTBHS:
OCYILIECTBIATH OOIIEHNE Ha YpOKaX (PU3UKH M BO BHE-YPOUHOU JESTENLHOCTH;, PAaCclio3HABATH MPEANOCHUIKA KOH(DIUKTHBIX CUTYAIlM U CMATYATh
KOH(IUKTHI; pa3BEPHYTO U JJOTHYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX



CPEICTB;
IIOHUMATh U UCI0JIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHIMBUYaJIbHON pabOThI;BEIONPATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUM € yUETOM
00X MHTEPECOB,

H BO3MOKHOCTEH KaXKJI0r0 YieHa KOJIJICKTHBA,

MIPUHUMATh LIEJIM COBMECTHOM JAEATEIbHOCTU, OPIraHU30BBIBATh U KOOPJIMHUPOBATH ACUCTBUS 10 €€ JOCTUKEHUIO: COCTABIATH IIJIaH JEHCTBUM,
pacnpenensiTh poJid ¢ yY4eTOMMHEHUN YYaCTHUKOB, 0OCYX/1aTh PE3yabTaThl COBMECTHON pabOTHI;

OIIEHMBATh KAYECTBO CBOET0O BKJIaJa U Ka)KJOTO YYaCTHUKA KOMaH/Ibl B OOIIMI pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSM;

npeiaraTb HOBbIE IPOEKThI, OLIEHUBATh MU C MO3UIIMYA HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh IMO3UTUBHOE CTPATErMYECKOE IIOBEIEHHWE B Pa3IUYHbIX CHUTyallUsX, HPOSBISATb TBOPUYECTBO M BOOOpa)xkeHHE, ObITh
WHULUATUBHBIM.

PeryasiTuBHble YHMBepcaJlbHble Yy4yeOHbIe AeiicTBUS
Camoopranuszanms:

CaMOCTOSITEJIBHO OCYILIECTBJISTh MO3HABATENIbHYIO ESITENbHOCTh B 00JacTH (U3WKM U aCTPOHOMHHM, BBISBISATH MNPOOJIEMBI, CTaBUTh HU
dhopmyaupoBaTh COOCTBEHHBIE 3a1aUH;

CaMOCTOSITENIbHO COCTaBJIATh IUJIaH PEIICHUs PACYETHBIX W KAYeCTBEHHBIX 3a/ay, IUIaH BBINOJIHEHUS MPaKTUYeCKOW paboThl ¢ y4€ToM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, ApryMEHTHUPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh3a PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBIICHUIO SPYIUIIUU B 00aCTH (PU3MKHU, TOCTOSHHO MOBBINIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHAJILHBI HHTEJJIEKT:

JaBaTh  OLIEHKY HOBBIM  CUTYallUsiM, BHOCUTb  KOPPEKTUBBI B JIeATEIbHOCTh,0LIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIIaIETh HaBBIKAMU MO3HABATENbHOM pedekcuu Kak 0CO3HAHHS COBEPIIAEMBIXACHCTBUM U MBICIUTENBHBIX MTPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHHIA;

WCIO0JIb30BaTh MPUEMBI pedIeKCHH ISl OIEHKU CHUTYAIlMH, BHIOOpa BEPHOTOPEIICHUS;

YMETh OLIEHMBATh PUCKH M CBOEBPEMEHHO MPHUHHUMATh PELICHUS MO WX CHMXKEHHIO; IPUHUMAaTh MOTHUBBI M apryMEHThI APYTUX MPU aHAIU3E

PE3yabTATOB IEATEIHHOCTH;IPUHUMATD Ce0s, MOHUMAst CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apT'YMEHTHI APYTUX NP aHAIM3€E Pe3yIbTaTOB IeATEIbHOCTH;IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIUOKH.

B mporecce mocTHKeHUsT ITUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTpaMMbl Mo (pu3MKe A7ii  YPOBHA CpelHEro oomiero oopa3oBaHus y



00yJaromuxcs COBEPIICHCTBYETCSI SMOIMOHATIBHBIN HHTEIJICKT, IPEANOIararomuil cOpMHUPOBAHHOCTE!

CaMOCO3HAHHS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IMOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSIHHE, BHJIETh HAIPABICHUS Pa3BUTUS COOCTBEHHOM
SMOIIMOHAIBHOM Cephl, ObIThYBEPEHHBIM B CE0€;

CaMOpEryJIMpOBaHMs, BKJIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTDb 32 CBOE IMOBEJIEHUE, CIIOCOOHOCTh a/lalTUPOBATHCS
K SMOIIMOHAJIbHBIMU3MEHEHUSM U IPOSBISATH THOKOCTb, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEIl MOTHBallMHM, BKJIIOYAIOLIEH CTPEMIIEHHWE K JOCTHXKEHHUIO IIeJIM U YCIEeXy, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATH,
UCXOJsl U3 CBOMX BO3MOXKHOCTEI!;

SMIATHM, BKJIIOYAIOIIEH CMOCOOHOCTh MOHHMMATh SMOIIMOHAIBHOE COCTOSIHUE JPYTHUX, YYUTHIBATH €r0 IPHU OCYIIECTBJIECHUU OOIIECHHUS,
CIOCOOHOCTh K COUYBCTBHIO U COIEPEKNBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh  BBICTPAWBATh  OTHOIIEHUS C JIPYTUMH JIIOJbMHU, 3a00THUTHCS, MPOSBIATH UHTEPEC U
paspeniaTh KOH(PIUKTHI.

INPEJIMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kJjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb COPMHUPOBAHHOCTH Yy OOYYarOIIUXCS
YMEHUU:

J€MOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKU B (OPMHUPOBAHMM COBPEMEHHOM HAaydHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM
TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOM IeATEIbHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHMIIBI MPUMEHEHHUS W3YYEHHBIX (U3MYECKUX MOJEJeil: MarepualibHas TOYKa, WHEpLMAJIbHAs cHCTeMa OTCYETa, abCOJIFOTHO
TBEPAOE TEJO, UICANBbHBIN I'a3, MOJEINU CTPOCHHUS ra30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN AIEKTPUUECKUN 3apsl MPU pelIeHUur (HU3HMUECKUX
3azay;

paciio3HaBaTb (I)I/ISI/I‘IGCKI/IS SIBJICHHA (npoueccm) U OOBACHATHL UX Ha OCHOBE 3aKOHOB MCXaHUKH, MOJ'ICKy.]'IHpHO-KHHCTH‘lCCKOﬁ TCOPHUHU
CTPOCHHA BCIICCTBA HIJICKTPOAUHAMUKU: PABHOMCPHOC U PABHOYCKOPCHHOC HpHMOHHHCﬁHOG JABUKCHUC, CBO60,I[HO€ naacHuc TCJ1, ABHXKCHHC IIO
OKPY’XHOCTH, HHCPLU:, B3auMMOJICIICTBUE TCII, ,Z[I/I(I)(l)YSI/ISI, 6POYHOBCKOG JABUIKCHUEC, CTPOCHUC )KH,I[KOCTGﬁ u TBépI[BIX TCJI, KIBMCHCHUC 00BEMa Tem
IIpHU HarpC€BaHUU (OXJ'Ia)KI[eHI/II/I), TCIIOBOC PABHOBCCHUC, HNCIIAPCHHEC, KOHACHCALUA, IIJIABJICHUEC, KPpUCTAJIM3alus, KUIICHUC, BJIA)KHOCTb BO31YyXa,
TMOBBIIICHUC JABJICHUA I'a3da IIPpU €ro HAarp€BaHWU B 3aKPBITOM COCYIAEC, CBA3b MCKAY HapaMETpaMH COCTOSAHUSA ra3a B U30IPOLECCCAX, DJICKTpU3aALUA
TCII, B3aUMOJCHCTBHE 3apsAa0B;
OMUCBIBATbL MECXaHNUYCCKOC NIBUKCHUC, UCIIOJIb3YA (I)I/I3I/I‘leCKI/Ie BCJIMYHHBI: KOOpAWHATA, ITYTh, IEPECMCIICHUEC, CKOPOCTh, YCKOPCHUC, MacCCa TCJia, CHUJIA,
HUMITYJIBC TCJId, KHHECTUYCCKAA DOHCPTUA, IOTCHIUAIbHAA SHCPIUsl, MCXaHNUYCCKasA pa60Ta, MCXAaHNYCCKAaA MOIHOCTD, ITPU OTTMCAHUU TPABUJIBHO
TPAaKTOBATb (I)I/I3I/I‘ICCKI/Iﬁ CMBICJI UCTIOJIB3YEMbIX BCIIMYUH, UX 0003HaYCHUS U CAWHUIbBI, HAXOOUTH (I)OpMy.TIBI, CBA3BIBAONIUC NAHHYIO (I)I/I3I/I‘ICCI(YIO
BCIIMYNHY C APYT'UMHU BCIMYNHAMU



OTMCBHIBATh M3yYECHHBIC TEIIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS, MCIOJB3Yys (PU3MUECKHE BEIUYMHBI: JaBJIEHUE ras3a, TeMIleparypa, CpeaHss
KUHETHYECKasi HEPrusi XaOTHUYECKOTO JBIKEHUS MOJIEKYIN, CPEeJHEKBAIpAaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHS,
pabota raza, k03()(QUIIUEHT MMOJIE3HOTO ACUCTBUS TEIUIOBOTO JBHIATENs; MPU ONKCAHUH MPABHIBHO TPAKTOBATH (PU3MUECKUI CMBICT UCIIOIB3YEMBIX
BEJIMYUH, UX 0003HAYCHHSI U €IMHUIIBI, HAXOJAUTH (POPMYIIBI, CBSI3BIBAIONINE TAaHHYIO (PU3HUECKYIO BETHUUHY C APYTUMH BEJTMUNHAM;

OTMCBHIBATh W3YYEHHBIE DIICKTPUYECKHE CBOMCTBA BEIIECTBA M JJICKTPUYECKUE SIBJICHHUS (IIPOIECCHI), UCTONB3Ys (U3NYECKUE BEITHMYUHBL:
AIIEKTPUYECKHIA 3apsijl, JIEKTPUYECKOE T0JIe, HANPSHKEHHOCTh MOJS, MOTEHIHAN, Pa3HOCTh MOTEHIMAJIOB; MPHU ONMKCAHUU NPAaBUIBHO TPAKTOBAThH
(U3NIECKUN CMBICI UCTIONB3YEMbIX BEIWYHH, NX 0003HAUYCHUS U €IWHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIHUUHY C
JIPYTUMU BEITUIHHAMU,

aHAJIM3UPOBaATh (PU3MUECKHE MPOLECCHl U SBJICHMS, UCHOJb3Ys (PU3MUECKUE 3aKOHBI M MPUHIMIBL 3aKOH BceMupHoro tsarotenus, |, |1 u Il
3akoHBI HbIOTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOH SHEPTHH, 3aKOH COXPAHEHUs MMITYJIbCa, TPUHITUI CYMEPIIO3UIIUH CHJI, TIPUHIIUIT PaBHOIIPABHSI
WHEPIUABHBIX CUCTEM OTCUETa, MOJIEKYISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b CpPEJHEH KHHETHYECKOM
SHEPTHHU TETUIOBOTO JIBMKCHUS MOJIEKYJI C aOCOFOTHOM TeMIiepaTypoi, epBhIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHUS AIIEKTPUUYECKOTO 3apsia,
3akoH KynoHa, mpu 3TOM pa3auyath CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBUS (TpaHHUIIBI, OOIACTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MTPUHIIMITBI ACHCTBUS MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPONCTB; pa3anyaTh YCIOBUS UX 0€30IMaCHOIO UCIIOJIb30BAHUS
B HOBCEIHEBHOM KU3HHU,

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO0 (PU3NUYECKUX SIBICHUN M MPOLECCOB C MCIOIb30BAaHUEM MPSIMbBIX, U KOCBEHHBIX U3MEPEHUM, MpU
3ToM (QOPMYIHPOBATh MpoOIeMy/3alady W THIOTE3y Y4YeOHOrO OKCIEPUMEHTa, COOMpaTh  YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHUA,
MIPOBOJUTH ONBIT U (GOPMYITHPOBATH BHIBO/IBL;

OCYILIECTBIISITh TpPSIMbIE U KOCBEHHbIE HM3MEpEeHUs (PU3MUECKUX BEJIUYUH, MPU ITOM BBIOMpPATh ONTUMAJIbHBIA CIOCOO HM3MEPEHUS U
UCII0JIb30BaTh U3BECTHHIE METO/IbI OLIEHKH MMOTPEIIHOCTEN U3MEPEHUI;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy (PU3NYECKUMHU BEJIMUYUHAMU C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yabTaThl IMOJTYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEIMYUH B BUAE TaOMuIl M rpaduKOB, [elaTh BBIBOJBI IO pe3ylibTaTaM
UCCIIeIOBAHUS;

coOiroaaTh mpaBuiia 6€30MacHOTO TPYAa MpU MPOBEACHUU MCCIEAOBAHUN B paMKaxX yueOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKON U
MIPOEKTHON JIeATEIbHOCTUC UCIIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U J1a00paTOpHOTO 000PYI0BAHHUS;

peuiaTtb paC‘{éTHBIe 3aJlaud C SBHO 3aJaHHOM (I)HSHHGCKOﬁ MOJCIIbIO, UCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG 3aKOHbI U NPUHOUIIBI, HA OCHOBEC aHaJIn3a YCJIOBUS
3agadn BLI6I/IpaTB (I)I/ISI/ILIGCKYIO MOJ€CIIb, BBIACIIATDH (1)I/I3I/I‘IGCKI/IG BCIIMYHWHBI U CI)OpMy.]'IBI, HeO6X0)II/IM]':>Ie I e€ peuieHus, NTpOBOJAUTH paC‘{éTbI u
OLCHUBATH PCAJIBHOCTD ITOJTYUCHHOI'O 3HaquHH(I)H3HHeCKOﬁ BCIIMYHHBI,

peliaTh KauCCTBCHHLIC 3aJavu: BBICTPAWUBATH JIOTUYCCKU HCHIPOTUBOPCUHUBYIO MLCIIOYKY paCCY)KILCHI/Iﬁ C 01'I0p0171 Ha H3YYCHHBLIC 3daKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/IHCCKI/IC SABJICHUA,

HCII0JIb30BATh MPHU PCIICHHUN y‘-Ie6HLIX 3a1a4 COBPCMCHHBIC I/IH(I)OpMaLII/IOHHLIC TCXHOJIOTUHU IUIA TIOUCKA, CTPYKTYPUPOBAHUA, HHTCPIIPETALIUNA U



MpeJCTaBICHNUS YUeOHOH M Hay4YHO-TOMYIApHONH WH(POPMALUH, TOIYYCHHOW M3 Pa3lIMYHbIX UCTOYHUKOB, KDUTUYECKH AaHAIM3UPOBATH IMOJIy4aeMYIO
nH(pOPMAIIHIO;

NPUBOANTH TIPUMEPHI BKJIAJa POCCHHCKUX M 3apyOeKHBIX YUYEHBIX-(DU3MKOBB pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUC TCXHUKHU HTCXHOHOFHﬁ;

WCIIOJb30BaTh TEOPETUYECKHE 3HaHMA N0 (U3MKe B TOBCEJHEBHOM  KH3HHM Uil oOecriedeHus: 0€30MacHOCTH MpH OOpaleHHH C
npuOOpamMu U TEXHHYECKUMH YCTPOHCTBAMH, ISl COXPAHEHUS 3J0POBbS U COOIOACHUSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYXKAIOIIEH cpere;

paboTaTh B rpyIIE C BHITOJHEHUEM PA3JIMYHBIX COIIMANIBHBIX POJIEH, IIaHUPOBATbpaOOTy IPYIIIbI, PALIMOHAIBLHO PACHPENEATh 00I3aHHOCTH U
IIaHUPOBATH ACATCIBbHOCTb B HCCTAHAAPTHBIX CUTyallUAX, aJCKBATHO OUCHHMBATL BKJIA[ KaXXJI0IOU3 YYHACTHHUKOB I'PDYIIIILI B PCHICHUC
paccMaTpuBaeMoin mpooOIeMbl

CITIOCOBbI OHEHKU ITNTAHUPYEMBIX PE3VIJIbTATOB

OrneHuBaHuEe pe3yIbTAaTOB OCYIIECTBISIETCS B (OpME YCTHOTO OTBETa, KOHTPOJBHON H jabopaTopHOW paboThl, TecTta. I[lpumensercs
OTMETOYHAas YeThIpexOambHas («5», «4»,»3», «2») cuctema IuGPOBBIX OTMETOK

KJ1acc KonTtponbHas padoTa JlaGopartopnas padota
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TEMATUYECKOE IVIAHUPOBAHHUE 10 KJIACC
No Hamvenosarne KommuectBo OCHOBHBIE BUIBI IEATETHHOCTH
- IIporpamMHOE conep kaHue
/1 PasAcioB u TEM 4acoB Porp Hep 00yJaroIuxcs

y4eOHOTO MpeMeTa

Paznen 1. ®dusukan METOAbI HAYYHOI'0 NO3HAHUS

1.1 ®u3MKa 1 METOIbI 2 dusnka — Hayka O MPUPOJIE. N3yueHue HaydHBIX (AMITUPUIECKUX U
Hay4HOTO TIO3HAHUS Hayunble wmeToapl TO3HAHUSA TEOPETHUYECKNX) METO0B IMO3HAHUS
OKpPY’KaIOILIEro MUpa. OKPY>KaIoIllero MHUpa.
Ponb skcriepuMenTa u Teopun OO6CyXIeHre TpaHuIl TPUMEHUMOCTH
B IIPOIIECCE TTO3HAHUS TTPUPO/IBL. (U3UIECKUX 3aKOHOB U TEOPHUH.
OKCIIepPHMEHT B (QU3HKe. PaboTa B rpyrrie 1Mo moaroToBKe
MozenupoBanue QpusniecKkux KOPOTKHX COOOIIEHUI O POJI U MECTE
SIBJICHAUH 1 niporieccoB. Hay4nbie (bU3MKYU B HAyKe U B MPAKTUYECKOM
runote3bl. usndeckue 3aK0HbI U NMeSTENLHOCTH JIFOIEH.
Teopun. I'paHuUIIbI IPUMEHUMOCTH JleMoHCTpaIysi aHATOTOBBIX U ITU(POBBIX
¢pusnyecknx 3akoHOB. [IpuHImI M3MEPHUTEIIBHBIX TPHOOPOB,KOMITBIOTEPHBIX
COOTBETCTBHUSI. NaTYUKOB.
Ponb u mecto pusuxu OcBOEHNE OCHOBHBIX MPUEMOB PabOTHIC
B (OpPMHPOBAHUN COBPEMEHHOM rdpoBoit maboparopueii no puznke
Hay4YHOU KapTHUHBI MUDa,
B IPAKTUYECKOMN JIEATEITLHOCTH JIFOJICH
Wroro no pazneny 2

Pa3znes 2. MexaHuKa




2.1

Kunemaruka

Mexanndueckoe JBMKCHHUE.
OTHOCHTEIBLHOCTh MEXaHHUYECKOTO
nBekenud. CucreMa oTcuéra.
Tpaexropus.

[lepemenienue, ckopocThb (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOpPEHHE MaTEepUATIbHOM TOYKH, UX
MIPOEKIIUN Ha OCH CUCTEMBI
koopauHar. CiioxeHue

MEPEMEIICHUN U CII0KEHHUE
CKOpPOCTEH.

PaBHOMEpPHOE M pABHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHHUE.

I'paduku 3aBUCHUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHUS, TYTH U
NepeMeIeHUs MaTepUAIbHON TOYKHOT
BPEMEHHU.

CBoboaHOE asicHue. Y CKOpEeHUe
CcBOOOIHOTO MaJeHuUs.
KpuBonuueliHoe IBHXEHUE.
JBr>keHre MaTepraibHOM TOYKH 10
OKPY>KHOCTH C TIOCTOSTHHOW IMOMOTYJIIO
CKOpPOCThI0. YTIIOBas

CKOpOCTb, JIMHEMHAs1 cKopocTh. [lepuoa u
4acToTa 0OpaIleHHUs.

LleHTpOoCcTpEMUTEIBHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u

[IpoBeneHuE SKCIIEPUMEHTA: U3yUCHUE
HEPaBHOMEPHOTO JBM)XEHUS C 1IEJIbIO
OIIpeIeTICHUsI MTHOBEHHOM CKOPOCTH;
MCCIIeI0BAaHUE COOTHOIICHUS MEXIY IyTSIMH,
MPONUJAEHHBIMH TEJIIOM

3a MOCJIeI0BATENIbHBIC PABHBIE
MPOMEXKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBUYKEHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO;
M3ydeHUE ABUKEHUS IIapHKa B BSI3KOU
PKUIKOCTH; U3YYCHHE JIBFKCHUS Tela,
OpOIIEHHOTO TOPU30HTAIIBHO.
O0BsicCHEHE OCHOBHBIX TTPUHITUTIOB
NENCTBUS TEXHUYECKUX YCTPONCTB, TAKMX
KaK: CHUIOMETP, LEMHbIC U PEMEHHBIE
rnepenayu JBUKEHUS;, U YCIOBHI UX
0€30I1aCHOTO MCITOJIB30BAHUS B
[TOBCEIHEBHOM

PKU3HH.

Perienue pacy€THbIX 3a7a4 C IBHO
BaJlaHHON (PU3UIECKOI MOJIEITBIO

C MCTIOJIb30BaHUEM OCHOBHBIX (hOPMYIT
KUHEMaTHKH.

[Toctpoenne wu aHamu3 TpauUKOB
BaBUCHUMOCTEH KHHEMaTHYECKUX
BEJIMYMH OT BPEMEHU

JJII paBHOMCPHOI'O




IIPAKTUYECKOE IPUMEHEHHUE:
CIIUOMETD, ABMKEHUE CHAPSIOB,
LICITHbIE M PEMEHHBIE TIEpe1adu

M pAaBHOYCKOPEHHOTI'O IPSIMOJIMHEHHOTO
TBYDKEHHUSL.

Pacnio3naBaHue pU3NYECKUX SABJICHUNB
YYEOHBIX OIBITAX U OKPYXKAIOIIEeH KU3HU:
paBHOMEpHOE U

PaBHOYCKOPEHHOE ITPSIMOJIMHEMHOE
MBMIKEHHUE, CBOOOIHOE MaJIcHUE TE,
NBUKEHHE 110 OKPYKHOCTH.

OnucaHne MEXaHUYECKOTO JBMXKEHHUS C
MCII0JIb30BaHUEM (U3NYECKUX BETUUMH:
KOOpJUHATa, MyTh, IEPEMEIEHUE, CKOPOCTb,
yckopenue. PaboTa B rpymnmnax npu
MUTAHUPOBAHHUH, TPOBEACHUH H
MHTEPIPETALUN PE3YJIbTaTOB ONBITOB U
AHaJIN3€ JONOJHUTEIbHBIX HCTOUHUKOB

MH(pOpMaIUU 1o TeMe




2.2

JnHamuka

[IpuHnun oTHOCcHTENBHOCTH [ anuiies.
IIepssiii 3axk0oH Hprotona. uepuuanbusie
cucreMsl oTcu€ra. Macca tena. Cuia.
[IpuHnun cynepnosunuu cui. Bropon
3akoH HproToHa [u1s1 MatepuanbHON
TOYKH.

Tperuit 3akoH HproToHa st
MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOIO TSATOTEHHMSL.
Cuia tsxectu. [lepBas
KOCMHYECKasi CKOPOCTb.

CpaBHEHUE MacC B3aUMO/ICHCTBYIOIUXTEIL.
3yyeHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
nedopmalu; CpaBHEHUECUIT TPEHUS TTOKOS,
KQ4CHUA 1

ICKOJIBXKCHU .

O6bscHenne HeBecomocTH. [IpoBeaenue
PKCIIEPUMEHTA: HCCIIEA0BAaHNE 3aBUCUMOCTH
CUJI YIIPYTOCTH, BO3HUKAIOLIUX B IPYKUHE

M pe3MHOBOM 00paslie, OT UX




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

Tpenue. Buasl Tpenus (moxos,
CKOJIbYKEHUSI, KQUeHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHS CKOJIBKEHHS M CHUJIa

TpeHust nokosi. Koapduuuent tpenus.

Cuna COIIPOTUBJICHUS ITPU ABHUKCHUHN
TCJIa B XKMAKOCTHU UJIN Ia3€.
HOCTyrIaTeJ'H)HOG W BpaliaTCJIbHOC

JBIKEHHE a0COIFOTHO TBEPIOTO TeJa.
MoMeHT cHIIBI  OTHOCHUTEILHO OCH
VYcenoBus

BpanieHus. llnedo cumsl.
paBHOBECHS TBEPAOTO TENA.
TexHuueckue ycTpoiicTsa u
IIPaKTUYECKOE IPUMEHEHHUE:
NOJIINITHUKY, IBHKCHUE
HCKYCCTBEHHBIX CITYyTHUKOB

nedopmanum; u3ydeHue IBUKEHUs Opycka
[0 HAKJIOHHOW IJIOCKOCTH; CCIIEI0BAHNE
YCIIOBUI PAaBHOBECHUSTBEPJIOTO TEIIA,
MMEIOLIET0 OCh BPAIICHHUS.

O0bscHEHnEe 0COOEHHOCTEN PABHOMEPHOTO
M PaBHOYCKOPEHHOTONIPSMOIMHEHHOTO
NMBMKEHUSI, CBOOOHOIO MaJeHus TEJl,
NBIDKEHUSAIIO OKPYKHOCTH Ha OCHOBE
3akoHOB Hpl0TOHA, 3aKOHAa BCEMUPHOTO
TSATOTEHUSI.

OOBSICHEHNE OCHOBHBIX TIPHHIIHITOB
MEWCTBHYSI TIOIIIMITHUKOB U X
MPAKTHIECKOTO IIPUMEHEHHUSI.
O0bsCcCHEHNE IBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Perennie pacuéTHBIX 3a/1a4 C SIBHO
BalaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHHEM OCHOBHBIX 3aKOHOBH
(bopMyn AMHAMUKH.

PacrosnaBanue pu3HUeCcKUX SBJICHUNB
Y4EOHBIX OMBITAX U OKPYKaroIen

PKU3HU: MHEPLS, B3aUMOICHCTBHUE TEl.
AHanu3 pU3NYECKUX MPOIECCOB U

SIBJICHUH C MCITOJIb30BAaHUEM 3aKOHOB U

MPUHIHUIIOB: 3aKOH BCEMHUPHOI'O




rarorenus, |, |l u |ll 3akonmsr HbroToHa,
OPUHIUIT ~ CYNEPHO3ULIMA  CUJI, TPUHIHUII
PaBHOIIPABHOCTH MHEPIIMATIBHBIX

CUCTEM OTCUETa

2.3

3aKOHBI COXpaHEHUS B
MeXaHUKe

Nmnynec maTepuanbHON TOUKH (Tena),
CHUCTEMBI MaTEepPHAIbHBIX TOUYeK. MITynbe
CHUJIBI 1 UBMEHEHUEHMITYJIbCa TeJla. 3aKOH
COXpaHEHUs UMIysbca. PeakTuBHOE
nBrkeHue. Pabora crisl. MOIIHOCTH
CHUJIBI.

Kunernueckas sneprus

MarepuanbHOi Touku. Teopemaoo
M3MEHEHUU KHHETUYECKON SHEPTUH.
[TorennmansHas HEPTHUSL.
[ToTenuumanbpHas SHEPTUs YIPYTo
nehopMUPOBAHHON TIPYKUHBI.
[ToTenuumanbHas sHEprus Tena

BOJIM3H MOBEPXHOCTH 3EMIIH.
IToTennuanbpHEIE U

HENOTEHIUaIbHbIE CUIIbl. CBS3b

paboThl HEMOTEHIUATIBHBIX CHJIC
M3MEHEHHUEM MEXaHUYEeCKOU dHepTrun
CUCTEMBI TeJ. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU.

Ynpyrue u Heynpyrue

[TpoBeneHnE SKCIIEPUMEHTA: N3yUCHHE
A0COJIIOTHO HEYNPYTOTo yaapa

C IOMOIIBIO IBYX OJJWMHAKOBBIX HUTAHBIX
MasTHUKOB; HCCIICIOBAHUECBSI3U PA0OTHI
CHJIBI C U3MEHEHUEM MEXaHNYECKOU
DHEPTHH Tella

Ha IIPUMEPE PACTHKEHUS PE3HHOBOTOKTYTA.
OHeHKa a0COJIFOTHBIX u OTHOCHUTECJIBHBIX
MOrPEITHOCTEN U3MEpPEHUI (bu3rIecKux
BEJTNYMH.

Perenuie pacu€THBIX 3a/1a4 C SBHO
BalaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOBH
(bopMyn AMHAMUKH U 3aKOHOB COXPAHEHUS.
Perenrie kaueCTBEHHBIX 3a/1a4

C OIOpOil Ha M3yYEHHbBIE B pa3zeie
«MexaHnKay 3aKOHbBI, 3AKOHOMEPHOCTHH
(buznyeckue sIBICHHUSL.

Onucanne MeXaHM4eCKOro TBUKECHHUS C
MCII0JIb30BaHNEM (PU3NYECKUX BEIIMYNH:
MMITYJIbC TeJla, KHHETHYeCKast SHEPTHs,




CTOJIKHOBEHUSI.
TexHuueckue ycTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHUE:
BOJIOMET, KOIIEP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTCHIIMATbHAS SHEPrHUs, MEXaHHUeCKaspadboTa,
MEXaHHYECKast MOIITHOCTb.

AHann3 GU3NIECKUX MPOLIECCOB U

SIBJICHMI C HCIIOJIL30BaHUEM 3aKOHA
COXPaHCHUS MEXaHUICCKOW YHEPTHH,3aKOHA
COXPAaHECHUS UMITYJIbCA.

O0bsicCHEHE OCHOBHBIX MTPUHITUTIOB

NMEWCTBYSI M IPAKTUYCCKOTO MIPUMEHEHUS
TEXHUICCKUX YCTPOUCTB, TAKUX KaK: BOJAOMET,
KOTIED,

MPY>KWHHBIN TUCTOJIET.

OObsicHeHHE BW)XEHHUS pakeT C OIMopoil Ha
M3y4YeHHble (PU3UYECKHE BETUYUHBI U 3aKOHBI
MEXaHUKH.

I croyib30BaHKE IPH MOATOTOBKE

COOOLICHUH O IPUMEHEHNH 3aKOHOB

MEXaHUKH COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTMH [UIsl IOUCKA,

CTPYKTYPUPOBAaHMsI, UHTEPIPETALMH U
npeacTaBiIeHnus HHPOpMaLUK, KPUTHUECKUI
QHaJIU3 MoJy4aeMoil nHpopmanuu

[TpoBeneHnEe KOCBEHHBIX U3MEPEHUH,
MCCIIeIOBAaHUM 3aBUCUMOCTEN PpU3NUECKIX
BEJIMYHH, IPOBEPKA

[IPEIUI0KEHHBIX TUIIOTE3

Hroro 1o paszneny
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Paznen 3. MoJieky/asipHas pu3nka U TepMOAMHAMHUKA

3.1 OcHOBBI 9 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO- [IpoBeneHue HKCIIEPUMEHTA:

MOJIEKYJISIPHO- KMHETHYECKOW TEOPUU U UX OMBITHOE OIIPEJEIIEHNE MacChl BO3/lyXa

KMHETUYECKOU Teopun o0ocHoBaHME.BpOYHOBCKOE JIBUKEHHE. B KJIACCHOWM KOMHATE Ha OCHOBE U3MEpPEHUN
Nuddysusa. Xapakrep ABMKEHHS W (00bEMA KOMHATBHI, JABICHUSAH TEMIIEPATYphI
B3aMMOJIEMCTBUSA  YaCTHI[  BEIIECTBA. [BO3/lyXa B HEH; UCCIIEIOBAHNE 3aBUCUMOCTH
Monenu cTpoeHus ra3os, MeX1y IapaMeTpaMy COCTOSIHUSI Pa3peKEeHHOTO
KUAKOCTEN U TBEPIBIX TET U rasa.
00BsICHEHUE CBOICTB BEIIECTBA Onenka aOCOJIIOTHBIX M OTHOCHTEJIBHBIX
Ha OCHOBE 3TUX MoJenei. Macca n MOTPEMIHOCTEN W3MEPEHUI buznueckux
pa3mMepsl Mosiekyin. KonmdecTBo BEITUYNH.
BemiectBa. [locrossaras ABoraapo. O0BsicHEHE OCHOBHBIX TTPUHITUTIOB
TennoBoe paBHOBECHE. neiicTBUif TepMoMeTpa u bapoMerpa u
Temnepatypa u €€ u3sMepeHue. YCIOBUI UX 0€30M1acCHOTO HCIOIb30BaHUS B
[lIxana remnepatyp Llenbcus. MOBCEHEBHON
Mopenb naeaapHOTO Tasa. SKM3HM.
OcHOBHOE ypaBHEHHE Pacnio3naBanue pu3nueckux sBJICHUNB
MOJIEKY/IPHO-KMHETHIECKOU Y4EOHBIX OMBITAX U OKPYXKAIOIIeH KU3HU:
TEOPHUU UICATBHOTO Ia3a. i dy3usi, O(pOYHOBCKOE IBHIKEHUE.
AOGcomoTHas TeMIiepaTypa Kak Mepa Onucanue TEIIOBbIX SIBJICHUH C
CpeaHel KHHETUYECKOM SHEpruun MCITOJIb30BaHUEM (PU3UUYECKUX
TCIJIOBOTO JABHMIKCHMA YaCTHII I'a3a. BEJIMYHMH: JaBJICHUEC ra3a, TeMIIepaTypa,
[Ikana Temnepatyp KenbBuna. CPEIHsIsl KHHETUYECKasi SHEPTUsl XaOTUYECKOTO
I'a30BbI€ 3aKOHBI. YpaBHEHUE IBUKEHUSL MOJIEKYJI,
MenneneeBa—Kianeipona. CpeaHEKBaApaTUIHas CKOPOCTh
3axoH [lansrona. M3onponeccsl




B UACAJIBHOM I'a3€ C IIOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.
I'padnueckoe npencraBnenue
U30IIPOLIECCOB: U30TEPMA, U30X0pa,

n3o0apa.
TexHuueckue  ycTpoucrBa U
IPAKTHYECKOE IIPUMEHEHUE:!

TepMOMETp, OapoMeTp

MOJIEKYIL.

AHann3 GU3NIECKUX MPOLIECCOB U
SIBJICHMI ¢ Bcmob3oBanneM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOM SHEPTUH TEIIOBOIO
ITBYKEHUSI MOJIEKYJI C a0COTIOTHOM
TeMIIepaTypou.

Perenue pacu€THBIX 3a/1a4 C IBHO
BaJlaHHON (PU3UIECKO MOJIETBIO

C MCIIOJIb30BaHHEM OCHOBHBIX
nosioskenuid MKT, 3akoHoB 1 hopmyn
MOJIEKYJISIpHOIN (DU3HKH.

PaboTa B rpynmnax npu mjiaHupOBaHUY,
[POBEICHUH U UHTEPIPETALUN PE3YJIbTaTOB
OTIBITOB M aHAJIN3€ JOMOJHUTEIbHbIX
MCTOYHUKOB

MH(pOpMaIUU 1o TeMe

3.2

OCHOBEI
TEPMOTUHAMUKH

10

TepmoannamMuueckasi CuCTeMa.
Buytpennss sueprus
TEPMOIMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ U3MEHEHHSI.

KommuecTBO TENIIOTHI U pa60Ta.
BHYTpeHHHH OHEPTrUusa OAHOATOMHOT'O

HaeaabHOro ra3a. Buasl TCIUIONICPpEaAaYN:

TCIIOIMIPOBOAHOCTH, KOHBCKIIUA,
H3JTYUCHHUC. Y aenpHas
TEINIOEMKOCTbD BEIIECTBA.

[TpoBenenue OKCIEPUMEHTA! U3MEpPEHHE
YIEIbHON TEIUIOEMKOCTH BELECTBA.

Onenka aOCOJMIOTHBIX U OTHOCHUTEIbHBIX
MOTPELIHOCTEN U3MEPEHUI ¢bu3nyeckux
BEJIMYHH.

M3yuenue Mmojeneil mapoBoil TypOHHBI,
[IBUTATENs] BHYTPEHHErO CrOPaHus,
PEAKTUBHOTO JBUraTEJIs.

O0BsicCHEHHE IPUHIMIIOB JICHCTBUS U

yCII0BUI 0€301IaCHOTO UCTIOJIb30BAHMS




KonunuecTBo TemioTsl

IIpU TeIuIonepeaaye.

[Tonstue 06 agnabaTHOM TIpoIECCe.
[IepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMHKH K H30IPOLIECCaM.
I'padmueckas unTepnperanus padboTsl
rasa.

BTopoii 3aK0H TepMOIMHAMUKHY.
HeobpaTumocTs npoiieccoBs
MIPUPOJIE.

Tennossie mamuHbl. [IpuHIIATIE
JIEHCTBUSI TETUIOBBIX MAIIIHH.
[IpeobpazoBanus SHEPTUNB
TEIUIOBBIX MaIIMHAX.
KoaddumumenT none3noro aercTpus
TEIJIOBOM MaIlIVHBI.

[uxn KapHo u ero ko3 durment
M0JIE3HOTO JACHUCTBUA.
DKOJOTHYECKHE MPOOIEMBI
TEIIOPHEPTETHKH.

TexHuueckue ycTpoucrasa u
MPAKTHYECKOE IPUMEHEHHE:
JBUTATENh BHYTPEHHETr0 CTOPaHUS,
OBITOBOM XOJIOIUIbHUK,

KOHJIULIUOHEP

B TMOBCEAHCBHOW JKU3HU JIBUTATEIS
BHYTPEHHETO  CrOpaHus,  OBITOBOTO
XOJIOIMTHbHUKA, KOHTUITHOHEPA.
OnucaHue CBOWCTB TEJI W TEIUIOBBIX
SIBJIEHUI C UCIOJIb30BAHUEM

(bu3MYECKUX BEJIMYUH: IaBJICHUE ra3a,
TeMIepaTypa, KOJIMIeCTBO TETUIOTHI,
BHYTPEHHSIS1 SDHEpIusi, paboTa rasa.
Permenne pacuéTHBIX 3a/1a4 C IBHO
BalaHHON (PU3UIECKOI MOJIEITBIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOBH
(hOopMyYIT MOJIEKYISIPHOUN (PU3UKHU U
TEPMOTTHAMHKH.

Perennie kaueCTBEHHBIX 33124

C OIMOpOil Ha U3yYEHHbBIE B pa3zeine
«MomnekynsapHas pu3uka u
TEPMOJMHAMHKA) 3aKOHBI,
3AKOHOMEPHOCTH U (U3NYECKHE

SIBIICHUSI.

PaboTa B rpynnax npu aHaiause
MOTOJIHUTEIbHBIX HCTOUHUKOB
MHGOpPMAIIUU TIO TEME




3.3

ArperaTHble
COCTOSIHUS BELIECTBA.
@®a30BbIE NIEPEXOJIBI

[TapooOpazoBanue U KOHACHCAIHS.
Hcnapenne n kunenue.

AGCOJI0THAs U OTHOCUTEIIbHAS
BII&YKHOCTB BO3/yxa. HacelmeHHsIAnap.
VY aenpHas TemioTa napooOpa3oBaHuUS.
3aBUCHUMOCTD

TEMIEPATYpbl KUTIEHUSI OT JaBJICHUS.
TBépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTauioB. XKunkue

kpuctaiubl. COBpeMEHHbBIE

matepuansl. [naBienve n
KpUCTaJIIu3alus. Y IenbHast TerioTa
miasyeHus. CyOnumanus.

VYpaBHEHHE TEMIOBOTO OaslaHca.
TexHuueckue ycTpoicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TCXHOJOI'NHU
IMOJIY4YCHUA COBPEMCHHBIX
MarepuajioB, B TOM YHCIC
HaHOMAaTCpUuaJioB,

N HAHOTCXHOJIOT'NH

[TpoBenenue AKCIIEPUMEHTA: HU3MEpPEHHE
OTHOCHUTEJILHON BIAXKHOCTH BO3/IyXa.

Onenka  aOCONIOTHBIX W OTHOCHUTEIBHBIX
[OTPELIHOCTEN WU3MEpPEHUN buznIecKux
BEITUYMH.

MN3y4yeHue CBOMCTB HACHITIIEHHBIXIIAPOB,
CII0COO0B M3MEPEHUS BIAKHOCTH

Hab6mronenune kureHust npu

MOHM>KEHHOM JIABJICHUH, HaTPEBAHUSH
MIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.
OOBsSICHEHNE TTPUHIIATIOB JICHCTBUS U

YCIIOBHI O€30TIaCHOTO UCTIOIh30BAHUSIB
MOBCETHEBHOMN KU3HU TUTPOMETPA,
MCUXPOMETpPA, KaTOpUMETpa.

MN3ydeHne TeXHOJIOTUI MOTydECHUS
COBPEMEHHBIX MaTepUaIOB, B TOM YHUCIIE
HAaHOMAaTEpPHAaJIOB.

Perennie pacuéTHBIX 3a/1a4 C IBHO

BaJlaHHON (PU3UIECKOI MOJIEITBIO

C UCII0JIb30BAHUEM ypaBHEHUS

TEIUIOBOTO OanaHca.

Pemmenne kaueCTBEHHbBIX 3a7a4
C 0H0p0171 Ha U3YYCHHBIC 3aKOHBI,

BaKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IC

MBJICHUS 110 TCMC.




PacnioznaBanue pU3M4eCcKux sIBICHUNB
y4E€OHBIX OMBITaX U OKPYXKAIOIIEH KU3HU:
nedopmariiusi TBEPABIX TEJl, HATPEBAaHUE U
OXJIQXKACHHUE TeJl, U3MEHEHHUE arperaTHbIX
COCTOSTHUIM

BEIIECTBA 1 0OBSICHEHHE MX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJISPHON (PU3UKH.
Mcnosib30Banre HH(POPMALIMOHHBIX
TEXHOJIOTHH JIJIs ITOKNCKa,
CTPYKTYPUPOBAHUSI, UHTEPIPETALINH U
MpeacTaBIeHus] HHGOOPMAITUHN TIPU MTOTOTOBKE
COOOIIEHN O TPUMEHEHUNU3aKOHOB
MOJIEKYJISIPHOHN (PU3UKH U TEPMOJTUHAMHUKHU B
TEXHUKE

M TCXHOJIOTUAX

Hroro o pazneny 24
Pa3nen 4. JjaekTpoAuHAMHUKA
4.1 DIIEKTPOCTATHKA 10 DIIeKTpu3aIus Tei. DIEKTPUIECKUn [IpoBeneHue AKCIEPUMEHTA: HU3MEpEHUe
3apsi. JIBa BUaa 3JIEKTPUYECKUX 3apsA0B. PIECKTPOEMKOCTH KOHAEHCATOPA.
[IpoBoaHuKH, Orenka aOCOJIIOTHBIX W OTHOCHTEILHBIX
JUAJIEKTPUKYU U MOJIYIPOBOJHUKH. 3aKOH  [TOTPELIHOCTEMN HU3MEPEHU (hu3UIECKUX
COXpaHEHUs AIIEKTpUUECKOoro3apsa. BEJIAYHH.
B3anmonelictBue 3aps10B. 3aKOH M3y4eHne MpUHLMIIOB ICHCTBHUS
Kynona. ToueuHslii 251eKTpUUECKUIA PJICKTpOCKOTA, SICKTPOMETpa,
KOHJIEHCATOPA.
3apsil. DIEKTPUUECKOE TOJIE. .
MN3yyeHue NpyUHIUIOB 1€UCTBUS




Hanpssk€HHOCTB 271E€KTPUYECKOT OO,

[IpuHnMn cynepno3unun
AJIEKTPUYECKUX ToJeh. JInHnn
HaIPSKEHHOCTH 3JIEKTPUYECKOTOIIOJIS.

PaboTa cuit 371eKTpoCTaTHYECKOTOTIOIS.

ITorenmnman. Pa3HOCTH ITOTEHIIMAJIOB.
[TpoBOAHMKY W TUDIEKTPUKH B
AIEKTPOCTATHUECKOM TIOJIE.
JusnexTpudeckasi MPOHUIIAEMOCTb.
OnekTpoéMkocTh. KoHieHcarop.
DIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrust
3apsHKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoicTsa u
IIPaKTUYECKOE TPUMEHEHHUE:
3IEKTPOCKOI, dJIEKTPOMETP,
3JIEKTPOCTaTHYECKAs 3aINTA,
3a3eMJICHHE AIEKTPOIIPUOOPOB,
KOH/JIEHCATOP, KOMMPOBAJIbHBII
armnapar, CTpyMHbIN IPUHTEP

M YCIIOBUI O€30MMaCHOTO MPUMCHCHHUSB
MPAKTUYECKOU KU3HH,

KOTIMPOBAJILHOTO aIlapara, CTPyHHOro
MpUHTEpA.

PaccMmoTpenne pu3nuecKkux OCHOBaHUM
AIIEKTPOCTATUYECKON 3aIUTHI U 3a3€MJICHUS
PIIEKTPONPHUOOPOB.

Permenne pacuéTHBIX 3a/1a4 C IBHO
BaJlaHHON (PU3UIECKOI MOJIEITBIO

C HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOBU
(bopMyIT SIEKTPOCTATUKH.

Perenre kaueCTBEHHBIX 3314

C OMOPOY HAa N3YYEHHBIE 3AKOHBI,
BAKOHOMEPHOCTH U (PU3UIECKHE

SIBIICHUS DJIEKTPOCTATUKHU.

Pacrio3naBanve Gu3HUeCKUX SBJICHUB
Y4EOHBIX OMBITAX M OKPYXKAIOUIEeH KU3HU:
DIIEKTpU3aLUs Te,

B3alMO/ICIICTBHE 3apsAI0B U OObSICHEHUEUX Ha
OCHOBE 3aKOHOB U (pOpMYI
DIIEKTPOCTATUKH.

Onucanne U3y4eHHbIX CBOWCTB BEILIECTBA U
DIIEKTPUUECKHX SIBJICHHUIC NCIOIb30BaHUEM
(bU3NYECKUX BETUYHH: JIEKTPHUUECKUN
Bapsi,

HATPSDKEHHOCTD AJEKTPUYECKOTO OIS,




MOTEHLIMAJ, Pa3HOCTh IOTEHIIUAJIOB,
BIEKTPOEMKOCTB.

AnHanu3 pU3N4YECKUX MPOLIECCOB U

SIBJICHU C UCIIOJIb30BAHUEM

(U3NYECKUX 3aKOHOB: 3aKOHA

COXPAaHEHHUS AIIEKTPUUECKOT0 3aps/1a,3aK0Ha
Kynona.

PaboTa B rpymnmnax npu aHajauze
MOTIOJIHUTENbHBIX UCTOUHUKOB HH(pOpMauy 1
MOJATOTOBKE COOOIIEHUIO MPOSIBICHUN 3aKOHOB
DIIEKTPOCTATUKUB OKPYXKAIOIIeH KU3HU U
MPUMEHEHUH

MX B TEXHUKE

4.2

TlocTossHHEBII

3HeKTqueCKHﬁ TOK.

Toxu B pa3nmuyHbIX
cpenax

12

DJIEKTPUYECKUI TOK. Y CIIOBUS

CYIICCTBOBAHMSA SJICKTPUUCCKOT'O TOKA.

Hcrtounukm Toka. Cuia Toka.
ITocTOSHHBIN TOK.

Hanpsioxenue.

3akoH OMa Ui ydacTKa Lenu.
DJIEKTPUYECKOE COMTPOTUBIICHHUE.

YaennHOE COIIPOTUBJICHHUC BCUICCTBA.

HOCHeﬂOBaTeHBHOe, mapaujiCJibHOC,
CMCIIAaHHOC COCAMHCHUC
IMPOBOIHUKOB.

PaGoTa snekrpudeckoro Toka.
3akoH J»oyns—JIenua. MomHocTs

QJICKTPUYCCKOT'O TOKA.

[TpoBeneHue SKCepuMEHTa: U3ydeHHE
CMEIIAHHOTO COETMHEHHS PE3UCTOPOB;
m3mepenne J/]C UCTOUHMKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHUS; HAOIIOICHIE

DIIEKTPOJIN3A.
Onenka aOCOJIIOTHBIX M OTHOCHTEJIBHBIX
MOTPEIIHOCTEH W3MEpEeHHI buznueckux
BEJTMYMH.

OO0BsICHEHNE TTPUHITUIIOB ICHCTBHS
yCIOBUI 6€3011acHOTO MPUMEHEHHS
aMIiepMeTpa, BOJIbTMETpa, peocTara,
MCTOYHUKOB TOKA,
DIIEKTPOHArPEBATENIbHBIX U
DIIEKTPOOCBETUTENHHBIX PUOOPOB,




DNeKTpOoABMKYIIas CUJla U
BHYTPEHHEE CONPOTUBIICHUE
UCTOYHUKA TOKa. 3akoH OMaist
MIOJIHOM (3aMKHYTO)
3eKTpu4ecKkon nenu. Koporkoe
3aMBIKaHUE.

DNeKTpOHHAs TPOBOJUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS] METAJIJIOB

OT TeMIIEPaTypPHI.
CBepXnpoBOAUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonympoBoaauku. CoOcTBEHHAs
IIpUMECHas MPOBOIUMOCTh
MOJYyNPOBOAHUKOB. CBOMCTBA
p—Nn-nepexona.
[TosynnpoBOIHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUI TOK B paCTBOpPax 1
pacIiuiaBax 3J€KTPOJIUTOB.
DIIEKTPOIIUTUYECKAS TUCCOLUALMS.
DIIEKTPOJIH3.

DIIEKTPpUYECKUN TOK B raszax.
CamocTosATenbHbIN 1
HECaMOCTOSITEIbHBIN pa3psia.
Monnus. 11na3zma.

TexHuueckue ycTpoiucTaa u

TEPMOMETPA CONTPOTUBIICHHUS], BAKYYMHOTO
n1oJ1a, TEPMUCTOPOB U (POTOPE3NCTOPOB,
MOTYITPOBOTHUKOBBIXIMO/I0B, TaJIbBAHUKH.
Pemenre pacu€THBIX 3a/1a4 C SIBHO
BaJlaHHON (PU3NIECKON MOJIEIBIO

C KCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOBHU
bopmyn Tembl «IlocTosTHHBIN
DIEKTPUYECKUN TOK.

Pacnio3znaBanue pU3NUECKUX SIBJICHUNB
yIe€OHBIX OTIBITaX M OKPYKAIOIIEH

PKU3HH: DJICKTPUIECKast IPOBOTUMOCTD,
TETJI0BOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE
ImeficTBUS TOKa.

AHANN3 IEKTPUUECKUX SIBIICHUHN U
MTPOLIECCOB B IEMAX MOCTOSTHHOTO TOKAc
MCII0JIb30BAHMEM 3aKOHOB: 3ak0H OMa,
3aKOHOMEPHOCTH MOCJIEI0OBATEILHOTO U
MapauIeIbHOTOCOEIMHEHHSI IPOBOTHUKOB,
BaKOH

Jxoyns-Jlenna.

Onucanyne U3y4eHHbIX CBOWCTB BEIECTB U
DIIEKTPUYECKUX SIBJICHUIC
MCIIOJIb30BaHUEM (DPU3HUECKUX

BEJIMYMH: AJIEKTPUIECKHI 3aps, cuia

TOKa, SJICKTPHYCCKOC HAIIPAXKCHHUC,
PDIICKTPUICCKOC COIMPOTUBIICHHUC,




IPAKTUYECKOE IPUMEHEHUE:!
aMIIEpPMETP, BOJIBTMETD,
peocTaT,UCTOYHUKH TOKa,
3JIEKTPOHArpeBaTEIbHbIE
npuOopBI,
3JIEKTPOOCBETUTEIIbHBIE
npuOOpbI, TEPMOMETP
CONPOTHBIIEHHUS, BAKYYMHBII
JIMOJ1, TEPMUCTOPBI U
(bOoTOpE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN TUO/,
raJibBaHMKa

[pa3HOCTh OoTeHIMaNoB, D/C,
paboTaroka, MOITHOCTh TOKA.
Mcnosib30Banue
HpopMaiMOHHBIX
TEXHOJIOTHH IS TIOMCKA,
CTPYKTYpHUPOBAHWS,
HWHTEPIIPETANH U TIPEIICTABICHHS
WHG(OPMAIIUY TIPH ITOATOTOBKE
COO0IIeHUI O IPUMEHEHUH
3aKOHOB MOCTOSIHHOTO TOKa

B TEXHUKE U TEXHOJIOTHUSIX

Wrtoro no pazueny

PesepBHOE BpeMs

OBIIEE KOJIMYECTBO
HYACOB I1O ITPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBO 4acoB DJIeKTPOHHBbIE
No HaumenoBanue (undpoBbIe)
W/ Ea3lleJ10B H TeM Beero KonrpoJububie | IlpakTHyeckue 0BPA30BATEbHBIC
porpaMmbI padoThI padoThbI pecypebi
Pazgen 1. PUSUKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
®dusuka n
11 METOIBI 2 bu6mmoreka [{OK
Hay4HOTO https://m.edsoo.ru/7f41bf72
TTO3HAHUS
Wroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moteka [IOK
2.1 Kunewaruka > https://m.edsoL}).ru/7f41bf72
bu6moreka [IOK
2.2 Jlunamika ! . https://m.edsg).ru/7f41bf72
2.3 ggi;I;;IeHHﬂ B 6 1 1 bubmorexa I[TIOK
MOXARIKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMO/IMHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 5 1 bubnuorexa [JOK
KMHETHYECKOMN https://m.edsoo.ru/7f41bf72
TEOPHUH
39 OcHOBBI 10 bu6moreka [IOK
TEPMOAUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 ggz::;?.l 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
®az3oBbIe
TIePEXO0/IbI
Utoro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
4.1 JrekTpocTatuia 10 1 https://m.edscﬂ).ru/7f41bf72
IlocTosiHHBIN
42 1o Toxns 12 1 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX
cpenax
Hroro no paszneny 22
PezepBHOE Bpemst 2 1
OBIIEE
KOJIMYECTBO
YACOB I10 68 S 6
I[TPOIT'PAMME
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YYEBHO-METOAMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

» ®dusmka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. non penakiueit [lapdentseBoit
H.A., Akunonepnoe o6mectso «M3narensctBo «lIpocsemienne»
» ®uswuka, 11 kimace/ Msikumies I'.J1., Byxosue b.b., Uapyrun B.M. noxa penakuueii [TapdeHTheBOM
H.A., Akunonepnoe o6mectso «M3narensbctBo «lIpocsemienne»

METOIANYECKHNE MATEPUAIJIbBI JIJIAA YUUTEJIA
1. YMK «®wuzuka. 10-11 knaccsl. bazoBslit ypoBenb» (lonenk: Mcrokn)

2. ®usuka. 10 xmacce. 3amanus Ui ONEHUBAHUS YICOHBIX JOCTIKEHUH ydamuxcst / coct. OXpUMEHKO
H.A., Jlureunenko W.H., HoBuxoBa E.A., lllymakoa O.M.— T'OY AIIO «IOHPUAIIO». — JloHerk:
Hcrtoxu, 2020

3. ®usuka. 10 xnacce. Terpaap mis madoparopusix padot / Coct. Oxpumenko H.A., Camopoxora E.B.,
Beixpeictrok H.I'. u np. — 'OV AI10 «loneuxuit PUAIIO». — Jonenk: Mcroku, 2018.

4. ®uzuka. 11 xmacc. 3amaHust A9 OICHWBAHUSA YYEOHBIX JOCTHDKCHHM ydamuxcs / COCT.
Oxpumenko H.A., JlutBunenko M.H., Hosukosa E.A., [llymakoBa O.M.— I'OY AI1O « IOHPUAIIO». —
Honenk: Uctokwu, 2021.

5..®msuka. 11 kmace. Terpaap qst madoparopHbix padoT / Coct. Oxpumenko H.A., Camopoxosa E.B.,
Beixpeictiok H.I'. u ap. — I'OY IO «/Joneuxuii PUIATIIO». — lonenk: Mctoku, 2018.

6..PeiMkeBuy, A. I1. ®usuka. 3amaunauk. 10—11 k1. : mocobue st odmeodpazosar. yupexaenuii / A. I1.
PeivMkeBuu. — 10-e u3n., crepeotun. — M. : [Ipoda, 2006. — 188, [4] c. : un. — (Bagaunnku «Ipodn»)

7.®usuka. InexkTpoHHbld coopHuk 3amad. 10-11 xmaccer / Coct. brmonckuii C.II1., Oxpumenko H.A.,
Camopoxkosa E.B. — T'OY IIIO «IOHPUIIIO». — lonenk: Mctoku, 2021.

W PPOBLIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH UHTEPHET

1. bubnuoteka — Bc€ no npeamMety «dDusnkay. — Pexxum nocryma:
http://www.proshkolu.ru

2. BuzeoomnsITsl Ha ypokax. — Pesxxum moctyma: http:/fizika-class.narod.ru
3. Enunas xomnekuus nudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. lutepecHble MaTepualbl K ypokaMm (PU3UKU IO TeMaM; TECTHI IO TeMaM;
HarJsIHbIe MOCOOMs K ypokaM. — Pesxxum noctyma: http://class-
fizika.narod.ru

5. lludposbie 0Opa3oBaTenbHbIE pecypchl. — PexuM qoctyma:
http://www.openclass.ru

6. DneKTpoHHbIe YUeOHHUKH 0 pusnke. — Pexxum noctyna:
http://www.fizika.ru

7. Auumaruu ¢pusndeckux 00bekToB. http://physics.nad.ru/

8. )Kupas ¢usuka: oOydaromias nporpamma. http://www.int-
edu.ru/soft/fiz.htm
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