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1.MMOACHUTEJIBHASA 3AITMCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH M TpeOOBaHUN K pe3yabTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c yudérom (enepanbHOl paboueld MporpaMMbl BOCIHUTAHHUS U
KOHIIETIIIMM TpenoAaBaHus ydyeOHoro mpeamera «Dusumka» B 00pa3oBaTEIbHbBIX
OpraHu3anusax Poccurickon denepauuu, peAN3YIOIINX OCHOBHBIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

ConepkaHue mporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (opMupoBaHHUE
€CTEeCTBEHHO-HAyYHONW KapTUHbI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METalpeIMETHBIM pE3yJIbTaTaM
oOydeHHMs, a TaKkXK€ YYHMTHIBAET HEOOXOJUMOCTh peaJU3alud MEKIPEAMETHBIX
CBsi3e (U3MKM C €CTECTBEHHO-HAyYHbIMM Y4E€OHBIMM IpeaMeramu. B Hel
OTIPEAEIIAIOTCS OCHOBHBIE LIEIM M3Y4EHHs] (PU3UKU HA YPOBHE CpPEAHEro OOLIEro
00pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JINYHOCTHBIE,
MeTanpeIMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIHOYAET:

eIIJITAHUPYEMBbIE PE3YyJbTAaThl OCBOCHMS Kypca (PU3UKK Ha 0a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YyJIbTAThI 10 TOAaM 00yUYEeHHUS,;

ecojiepkaHue yueOHoro npeamera «Ou3ukay» 1o rogam 00y4eHus.

®du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHaX NPUPOAbI, BBICTYyHAs B
KauecTBe y4eOHOro MpeIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LkonbHBIN Kype GU3UKK — CHCTEMOOOPpa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbuszmyeckoit reorpadueit U actpoHomuei. Mcrmonp3oBaHWE U aKTUBHOE
NpUMEHEHUE  (PU3MYECKUX 3HAHMM  OINpenensieT XapakTep H  pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJOIMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalIOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
N3ydyenue QU3MKM BHOCUT OCHOBHOM BKJIaJ B (POpPMUPOBAHUE €CTECTBEHHO-
HAYYHOM KapTHHBI MUpa OO0y4aromuxcs, B (GOpMUpPOBAHUE YMEHHH MPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NP BHITIOJHEHUU UMH YYEOHBIX UCCIIEIOBAHUN.



B ocHOBYy kypca (Qu3MKM i1 YpOBHSA CpEIHErOo o0mero oOpa3oBaHUs
MOJIOKEH PAJ WIEH, KOTOpPbIE MOXKHO paccMarpuBaTh KaK NPUHUUIIBI €ro
MTOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl KypC SIBISIETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHasl U3 BCEX pas3/ieiioB (PU3MKH, BKIIOUAET KaK
BOMPOCHI KJIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beAMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE W
noJe.

Hoes cymanumapuzayuu. EE€ peanuzaunus MOpeAnojaraeT HCMNOIb30BaHUE
T'YMaHUTApHOTO TOTEHIHAIa (DU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
buzuku ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJOTHYECKUMU TTPOOIEMaAMH.

Hoess npuxnaomoii  umanpasenennocmu. Kypc Gu3uku mpeanosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKUX U TEXHOJOTMUECKHX MPHUIIOKEHUN
W3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skronocuzayuu peanu3yercs: TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpaHUsI, TMOCBSIIEHHBIX HJKOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHUKU M TEXHOJOTHH, a TakKe OOCYXKICHHUS
npo0JieM palMoOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTMYECKOW 0€30MaCHOCTH.

CTep)XKHEBBIMH DJIEMEHTaMH Kypca (U3MKH HAa YpPOBHE CPEIHEro oOIero
oOpa3oBaHus SBISOTCA Guznueckue Teopuu ((popmMupoBaHUE MPEACTABICHUA O
CTPYKTYyp€ MOCTPOCHUsl (pU3nuecKkoi Teopru, posid PyHIaMEHTATbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJe, TIpaHHIlAX
OPUMEHUMOCTH TEOpHUH, MJii ONUCAaHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U
MIPOLIECCOB).

CHCTeMHO-IEITeIbHOCTHRIN MOAX0 B Kypce (PU3MKH peau3yeTcs MPexKIe
BCEro 3a CU€T OpPraHu3aluy SKCIEPUMEHTAIBHON AeATEIbHOCTH OOYYaroIIUXCsl.
Jlns  6a3oBoro ypoBHS Kypca (HU3UKH — OTO HWCIOJIH30BAHUE CHCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JAOOpPATOPHBIX padoT,
KOTOpbI€ B Iporpamme no (usuke oObEeIUHEHBI B OOLIMNA CIHUCOK YUYEHHYECKUX
MPaKTUYECKUX paboT. BhifeneHne B yKa3aHHOM IE€peyHe JIabopaTOpHBIX PadoT,
NPOBOJMMBIX JJII KOHTPOJSL M OLUEHKH, OCYHIECTBIIETCA YYaCTHHUKAMH
o0pa3oBaTeIbHOTO TMpoIecca HCXOAsl U3 OCOOCHHOCTEM IJIAaHUPOBAHUS U
ocHamieHus: kaOwHera ¢usuku. Ilpm 3TOoM oOecreunBaeTcs  OBJIAJICHHUE
00yJaromMUMUCd YMEHHUSIMU TMPOBOAUTHL KOCBEHHBIC HM3MEPEHUS, HCCIEIOBaHUS



3aBUCUMOCTEH (PH3MYECKMX BEJIMYMH M IIOCTAHOBKY OIIBITOB 10 TIPOBEPKE
PEIJIOKEHHBIX TUIIOTE3.
bonpiioe BHMMaHWE yAEISETCS PEIICHWIO PACUETHBIX M KadyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a]lad MPUOPUTETOM SIBIISIOTCS 3a/a4d C SIBHO
3aJJaHHOHN (DU3UIECKON MOJIEITBIO, TIO3BOJIIONINE TPUMEHSITh U3YUEHHBIC 3aKOHBI U
3aKOHOMEpPHOCTH KaK W3 OJHOr0 pazjesia Kypca, TaK M HUHTETPUPYS 3HAHUS U3
pasHbIX pa3fesoB. [ KauyeCcTBEHHBIX 3a/1a4d MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
00BsSICHEHHE TPOTEKaHWS (PU3NYECKHX SBJICHUH W TIPOIIECCOB B OKPYXKaromleh
KU3HH, TpeOyrolre BbhIOOpa (PU3MUECKOW MOJAENTH IJisi CHTYallMH MPaKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBunm ¢ TpedoBanusimu OI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOecCreueHnto ydeOHOro Ipolecca ©0a30BbIii ypOBEHb Kypca
Gu3MKH Ha YpOBHE CPETHETO OOIIET0 00pa30BaHMsI JOJDKEH U3yUaThCsl B YCIIOBUSX
MPEIMETHOTO0 KaOWHeTa (U3WKU WM B YCJIOBHSIX WHTEIPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOro IMKiIa. B kabuHere (DM3WKHM JODKHO OBITH
HeoOXxoauMoe JiabopaTopHOe OOOPYIOBAHME [l BBINOJHEHUS YKa3aHHBIX B
mporpaMme 1o (PU3MKe ydeHWYECKHX MPaKTUUECKHX paboT M JEeMOHCTPAIIMOHHOE
o0opy0BaHHUE.
JleMoHCcTpalioHHOe 00opyaoBaHue (HOpMUPYETCST B COOTBETCTBHHM €
OPUHIIMTIOM MWHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEUMBACT TOCTAHOBKY
NEPEYNCICHHBIX B TMporpaMMe MO (U3WKE KIIOYEBBIX JIEMOHCTPAIMA TSI
UCCIICIOBAHUSA  W3Y4YaeMbIX SBJICHHUM U TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaBopatopHoe 00o0pya0oBaHUE [JISI YUYCHHMUYECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILIEKTOB M OOECIEYMBAETCS B pacuére
OHOTO KOMIUIEKTa Ha JABYX oOOydarommuxcs. TemMaTHueckue KOMIUICKTHI
1abopatopHOro O00OPYIOBAaHUS JOJDKHBI OBITh IOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W MHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTETHHBIX CUCTEM B BUC MU(PPOBBIX TaOOpATOPHIA.
OCHOBHBIMH TIETISIMH H3y4deHUsT (PU3UKHU B 0011IeM 00pa30BaHUU SBIISIOTCS:
e(hopMHpOBaHHE WHTEpECa U CTPEMJICHUS OOYyJaIOmUXCs K HAyYHOMY
U3YYCHUIO TMPUPOJIbI, Pa3BUTHUE HUX HWHTEJUICKTYaJbHBIX M TBOPYECKHX
CITOCOOHOCTEM;

®pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIE MO3HAaHUS U (POpMUPOBaHUE
HCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

¢ (hopMHpPOBaHNE HAYIHOT'O MHUPOBO33PEHHUS KaK pPe3yJibTaTa U3Y4YeHUS OCHOB
CTPOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e(hopMHpOBaHHE YMEHHH OOBSICHATH SIBICHHS C  HCIOJIh30BAHUEM

bu3MYeCcKUX 3HAaHUIM U HAYYHBIX JOKA3aTEIbCTB;

e(hopMHpOBaHUE TPEACTABICHUNH O pOJMU (PHU3UKH I Pa3BUTUSA JPYTUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.
JlocTmkeHne dTUX TieNield 00ecIeunBaeTCs PeIICHUEM CIEIYIOMUX 3a7ad B
npoliecce U3ydeHus Kypca (PU3UKy Ha YPOBHE CPEAHETO 00IIIero 0opa3oBaHus:
®IIPHOOPETEHHE CUCTEMBI 3HAHUN 00 00X (HU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXAaHHWKY, MOJCKYISIPHYIO (U3HKY,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U DIIEMEHTHI acCTPO(DU3UKH;

e(hopMHpOBaHWE yMCHHH TPUMEHATh TEOPETUUYCCKHUE 3HAHUA  JUIA
OoOBbsicHeHUS (DU3UYECKUX SIBICHUM B TPUPOJAE U IS TPUHSATHUS
MPAKTHYECKUX PEHICHUI B MTOBCETHEBHOM JKU3HH,

®O0CBOCHHE CIOCOOOB pEIICHUS PA3MUYHBIX 3aJad C SBHO 3a/JaHHOM
bu3ndeckoll MOMENbI0, 3a7ad, MOAPa3yMEBAIOIINX CaMOCTOSITEIILHOE
co3flaHue PU3NICCKON MOJICTIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

®TIOHMMaHHE (PU3MYECKUX OCHOB W TPUHIIUIIOB JICHCTBUS TEXHHYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYIKAIOIIYIO
cpeny;
®OBJIAJICHHEC METOJAMH CaMOCTOSATEIHLHOTO IUIAHUPOBAHUS W IIPOBEICHUS
(bu3MYEeCKMX DKCIEPUMEHTOB, aHaJM3a W HUHTEpHpeTanuu uHOpMaIuy,
OTIPEICIICHUSI TOCTOBEPHOCTH TIOJYICHHOTO PE3yiIbTaTa,

®CO37aHUE YCJOBUH I Pa3BUTHS YMEHUU TMPOCKTHO-HCCIICI0BATEIHCKOMH,
TBOPYECKOM JIEITEIBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOILEero
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 knacce — 68 yacoB (2 Jaca B HEJICITIO).

[Ipenmaraemeiii B mporpamme Mo (U3UKe TepedyeHb JTabO0paTOpHBIX W
MPAKTUYECKUX padOT SBIACTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BHIOOD
NIPOBEICHUS JTAOOPATOPHBIX pabOT W OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEW 00yYaroIUXCsl.



2.COAEP)KAHUE OBYYEHUASA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUSA

®usuka — Hayka o npupoxe. Haydnbie mMeTOABI IO3HAHUSA OKPYXKAIOILIETO
mupa. Posb DJKCnepuMeHTa W TEOpUH B IIPOLECCE II03HAHUA IPUPOJBI.
DKCnepuMeHT B (PU3HKE.

MonenupoBanre (GU3MUECKUX SIBICHUN U MporieccoB. HaydHbie THMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUA.

Pone u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MUpa, B IPAaKTUYECKON NEATEIbHOCTH JHOAEH.

Jlemoncmpayuu

AHanoroBele U 1LU(QPOBbIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JBUKEHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MaTepUaIbHON TOYKH, HUX MPOEKIIMU HAa OCHU CHCTEMBl KOOpIWHAT.
CioxeHue nepeMenieHuii U CI0KEHUEe CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMs, MYTH U TMepeMeIleHHUs
MaTepUuagIbHOM TOYKUA OT BPEMEHH.

CBobOomHOE maieHne. Y CKopeHue CBOOOHOTO TaACHMS.

KpuBonuneitnoe  aBuwxkeHue. [IBkeHWe  MarepuaibHOW  TOYKH IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TUHEUHAS
ckopocTtsk. [lepron u yacrora obpaiienus. LleHTpocTpeMuTtenbHoe yCKOpEHUE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOEC NPUMEHEHHE: CHUIOMETD,
JBUKEHUE CHAPSIOB, IIEMTHBIEC U PEMEHHBIE TIEpEeIayuH.

Jlemoncmpayuu

Mogenb cucTteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUUECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Tes B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTRBE.



HaGmonenne aBukeHUs Tena, OPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOHOTO MaICHUS.

Harmpasienne cCkopocTy npu ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanue COOTHOMIEHUS MEXKAY NYTSIMH, MPOUICHHBIMU TEJIOM 3a
MOCJIEAOBATENIBLHBIE PABHBIE IPOMEXKYTKA BpPEMEHH I[P PaBHOYCKOPEHHOM
JIBU>KEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3y4yeHne nBUKEHUS MIAPUKA B BI3KOU JKUIKOCTH.

W3ydenune nBMKEHUS Tenna, OpPOIIEHHOTO TOPU30HTATBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  ['aymmnes.  IlepBeii  3akoH  HeroToHa.
HNHuepuumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HeroToHa
IUIS. MaTEPUAIbHOU TOUKHU. TpeTrnii 3akoH HproTOHA 111 MaTepruanbHBIX TOUEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tsbkectu. Ilepas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenne. Cuiia TPeHHs CKOIBKEHHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cunia conpoTUBJIEHUS NPU JBUKEHUU Teja B KUIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpaliaTelbHOE ABMKEHHE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHIJIBI OTHOCUTEIIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPIIOTO TENA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrenne nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JAePOopMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U TTaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

YcnoBus paBHOBECHUs TBEPAOTrO Tena. Buabl paBHOBECHS.



Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol

N3ydyenue npmxeHus OpycKa 1o HaKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTUA CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pas3Iie, OT ux AchopMaIiuu.

HccnenoBanne yclnoBUW pPAaBHOBECHS TBEPAOrO TeEJla, HMMEIOIIETO OCh
BpallCHMUS.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

NMmnynsc maTepuaabHONM TOUYKH (TeNa), CUCTEMbl MaTepUAbHBIX TOYEK.

NMnynbe cuiabl U MU3MEHEHHE HUMITyJibca Tejld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pabora cuibl. MOIHOCTD CHITBI.

Kunernueckass sHeprus MarepuaibHOM TOYKH. TeopemMa 00 HU3MEHEHUU
KMHETHYECKOW SHEPIHH.

[TorennmaneHas DHEPIUSL. [ToreHnmansHas DHEPT U yIpyro
nepopMupoBaHHOW  npyxuHbl.  [loTeHuManpHas  SHEpruss Tena  BOIM3H
MTOBEPXHOCTH 3EMJIN.

[loTeHMaibHBIE W HENOTEHUHMANbHblE  cwibl.  CBsA3p  pabOThI
HEIIOTCHUHAJIBHBIX CWI C W3MEHEHMEM MEXaHUYECKOW DHEPIMU CHUCTEMBI TeEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckne yCTpOMCTBAa M IMPAKTUYECKOE MPUMEHEHHUE: BONOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTnBHOE BUKEHUE.

Ilepexon noTeHIMAIbHOM HEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3yuenue abCOMIOTHO HEYIPYroro yjaapa C MOMOUIbIO ABYX OJUHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M padOTHI CHIIbI ¢ U3BMEHEHHEM MEXaHWYECKON SHEpPIHu
TEJa Ha IPUMEPE PaCTHKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekyisipaas pusuka 1 TepMOAMHAMHUKA
Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKONH TEOPUU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICVCTBHSl 4YacTHWIl BellecTBa. MOJenu CTPOEHHS Ta30B, XUIKOCTEH H



TBEPABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJieneil. Macca u
pa3Mmepsl Mosekyn. KomudectBo BemecrBa. [locTosHHas ABoraapo.

TeruoBoe paBHOBecue. Temneparypa n e€ usmepenue. lllkama temmneparyp
Lenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KUHETUYECKOW TEOpHHM HAealbHOro rasa. AOCONIIOTHAs TeMmIeparypa Kak Mepa
CpeaHEd KUHETHMYECKOW JSHEpPrMH TEIUIOBOrO MABMKEHUs dYactul rasza. lllkana
temneparyp KenbBruHa. ['a30oBble 3axkoHbl. YpaBHeHHe MenaeneeBa—Knanenpona.
3akoH [lanpToHa. M30mporneccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIHYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBiIeHUE HM30IMPOILIECCOB: HM30TEpMa, HM30XO0Pa,
n3o0apa.

TexHuyeckue ycTpolcTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUN.

OnbIThl 10 TU(PPY3UH )KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO ABMXKEHUS.

Mogens onbita IITepHa.

OneITsl, JTOKa3bIBAIOIIME CYLIECTBOBAaHUE MEXMOJIEKYIISIPHOT O
B3aUMOJEHUCTBHSL.

Mopnens, niumocTpupyroLas Npupoay JaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJICAJIbHOTO Tasa,
U30IPOLECCHI.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

Ornpenenenre Maccbl BO31yXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUU
00BEMa KOMHATHI, JABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TapaMETPaMU COCTOSIHUS Pa3peKeHHOr 0
rasa.

Tema 2. Ochogbl mepmoouHamuKu

TepmonuHamuyeckass cucteMa. BHYTpEHHsISI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHus. KommuecTBo Teminorsl U padora. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HJEaJbHOrO  Ta3a.  Buael  Temonepenavu:
TEIJIONPOBOJHOCTb, KOHBEKLIHSI, U3JIydEHUE. Y AeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TeNI0ThI Npu TEIIonepeaaye.

[lonsitue 006 ammabatHom mporiecce. IlepBbIil 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3aKoHa TEPMOAMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEepnpeTanus paboThl rasa.
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Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh TPOLIECCOB B IPUPOJIE.

TeroBble  MamuHbl.  [IpyHUMNBL ~ ACHCTBHUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >Hepruv B TEMJIOBbIX MamuHax. KoadduuueHt monae3Horo
neiictBust TtemoBoi MammHbl. [{ukn KapHo u ero ko3@@puuueHT mOoJIe3HOro
JEUCTBUSA. DKOJIOTHYECKHE MPOOJIEMBbI TETNIOIHEPTETHKH.

TexHuueckne yCTpPOMCTBAa U NPAKTUYECKOE NPUMEHEHHE: JBUTaTEllb
BHYTPEHHETO CTOpaHusl, OBITOBOM XOJIONNUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHnne BHYTpEHHEH SHEpruu Tena MpU COBEPUICHUH pPadOThI: BBUIET
npoOKu 3 OYTBUIKM TIOJ] JEUCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JTaTYHHOHM TpyOKe MmyTéM TpeHus (BUACOAEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN SHEPrUH (TEMIIEPATYPBI) TENA P TEIIONEpe1aye.

OnpiT 1o anauabaTHOMY paCUIMPEHHMIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii oxcnepumenm, rabopamopnule padonul

M3MepeHne yieabHON TeIIOEMKOCTH.

Tema 3. Azpecammusvie cocmoanus eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcaus. Vcnapenue u kuneHue. AOGCOIIOTHAs U
OTHOCHUTENIbHAsI BIAXXHOCTh BO3AyXa. HacellleHHbI mnap. YnaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUSI OT 1aBJICHMUS.

Teépmoe teno. Kpucramnuaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. JXunkue kpucrtamuibl. CoBpeMeHHblE Marepuaibl. [lmaBienue u
KpUCTAILTU3anus. Y AefbHas TerioTa miasinerus. Cyommumarius.

VYpaBHeHUE TEMIOBOro Oanaxca.

TexHuyeckue ycTpoOCTBAa M NPAKTUYECKOE MPUMEHEHUE: TUIPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMH MOJYYEHHUS] COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHUCJIE HAHOMAaTE€PUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MApPOB.

Kunenue npu noHWXKEHHOM JIaBJICHUU.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomol

M3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.
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Paznen 4. diaekrpoanHaMuka

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Tel. OJIEKTPUYECKHHM 3apsan. /[Ba BHIa DIEKTPUYECKHX
3apsaAnoB. [IpOBOMHUKM, OUAAEKTPUKU W MOIYINPOBOAHUKHU. 3aKOH COXPAHEHHS
AJIEKTPUYECKOTO 3apsia.

B3anmoperiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid AIEKTPUUYECKUAN 3apsl.
Onextpudeckoe mnone. Hanpspk€HHOCTh  3yekTpuyeckoro mois.  IIpuHnun
CYIIEPIIO3UIIAMN DJIEKTPUUYECKUX MOJIeU. JIMHUM HAnpsyKEHHOCTH JJIEKTPUYECKOTO
IOJIAL.

PaGora cun  anektpocrarnueckoro  mosisg.  I[lotenmuan.  PasHocTh
MOTEHUHUAIOB. [IpOBOAHMKM W JOUANEKTPUKU B  IJIEKTPOCTATUYECKOM IOJIE.
JlnanexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKOoCcTh. KoHaeHcaTop. DNeKTpOEMKOCTh IUIOCKOI0 KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckne yCTpOMCTBAa W IMPAKTUYECKOE IPUMEHEHHUE: HJIEKTPOCKOI,
AIEKTPOMETP, JJICKTPOCTAaTUYECKasl 3alllUTa, 3a3eMJICHUE DSJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMPOBAJIbHBIN aInapar, CTPyWHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHLINI IEVCTBUSA YIEKTPOMETPA.

B3anmopernicTBue Ha3JIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TIOJIE 3APSIKEHHBIX TEJL.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTbh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOU[aJH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOI0 KOHJIEHCATopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3Mmepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa 1 y9acTKa LETH.

DIEKTPUYECKOE COINPOTUBIICHHUE. Y IEIBHOE CONPOTUBICHUE BEILIECTBA.
[TocnenoBarenpHOE, NApALIETBHOE, CMEIIAHHOE COEUHEHNE IIPOBOJHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jhxoyms—Jlenma. MourHOCTb
AJIEKTPUYECKOTO TOKA.
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DNEKTPOABIKYILIAs CUJIA W BHYTPEHHEE CONPOTHBIICHUE HCTOYHHMKA TOKA.
3axon OMa a1 oJHOM (3aMKHYTOI) aaekTpuyeckoil nenu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAss  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS METAJIOB OT TeMIiepaTypbl. CBEPXIIPOBOAUMOCTb.

DIIEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTb
noaynpoBogHUKOB. CBoiicTBa p—N-niepexoza. [lonynpoBoaHHKOBbIE TPUOOPHI.

DJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBaXx  3JIEKTPOJIUTOB.
DIEeKTPOIUTHYECKAS JUCCOLMALUS. DIIEKTPOJIN3.

DJIEKTpUUYECKUi TOK B Tra3zax. CamMOCTOSITENIbHBIA M HECAaMOCTOSATEIIbHBIN
paspsa. Monnus. [na3zma.

TexHnueckne yCcTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIIEPMETP,
BOJITMETP, pEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpEeBaTENbHbIE IPUOOPBI,
3IEKTPOOCBETUTENBHBIE TPUOOPBL, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH JUO/,
TEPMUCTOPBI U (POTOPEZUCTOPHI, OTYITPOBOJHUKOBBIN JUOJ], FaIbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIIPSIKEHUS.

3aBUCUMOCTb COIIPOTUBIICHHS LUJIUHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI,
IJTOIIAIN TIONIEPEYHOr0 CEYEHHUsI M MaTeprala.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne dIEKTpOABMKYIIEN Ccuiibl. KoOpoTkoe 3aMblKaHuE
raJIbBAHMYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJIIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBon paspsig 1 MPOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, r1abopamophvie pabomsi

N3ydyeHne cMemaHHOro COEAUHEHNS PE3UCTOPOB.

M3MepeHne 3IeKTPOABMKYIIEH CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaOmonenue anexrpoimsa.

Me:xnpeameTHblie CBA3H

N3yuyenune kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyHIECTBISIETCS C
YY4ETOM COIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTE€MAaTHKH,
OMOJOruHU, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nouamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAay4HOTrO
NO3HAHUs: SIBJIEHUE, Hay4yHbId (akT, runores3a, (u3nyUecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOII0ACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.
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Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUM, JUHEWHas QyHKIMS,
napaboia, runep6osa, ux rpadukyd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPANHAT, CIIOAKEHUE BEKTOPOB.

buonocus: mexanmyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BU[IbI TEIUIONEpEaauH, TEIUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOM MIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJSpPHAsh Macca, TEIJIOBbIE CBOWMCTBA TBEPABIX TEN, XKUAKOCTEH M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs JUCCOLIMALINS,
rajibBaHUKa.

l'eoepaghus: BNaXXHOCTh BO3[yXa, BETPBI, OapOMETP, TEPMOMETP.

Texnonozus: npeoOpazoBaHuE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
yu4€T TpPEHHUS B TEXHUKE, MOJIIUIHUKA, HCIOJIH30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JpYyrue), JABUTATElb BHYTPEHHETO
Cropanwsi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHH
MOJY4YECHUS COBPEMEHHBIX MAaTEpPUAIOB, B TOM YHCJIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKasi 3allUTa, 3a3€MJICHHE JJIEKTPONpPHOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KVIACC

Paznen 4. daekrpoanuHaMuka

Tema 3. Maznummnoe noJe. IneKmpomMazHUMHAA UHOYKYUSA

[locTostHHBIE ~ MarHuThl.  B3anMonelcTBME  NOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop marHuTHOM uHAYKUMH. llpuHmun cyneprosunuun
MarHuTHBIX NOJIEW. JINHMKM MarHUTHOM WHAyKIUU. KapTuHa AMHHUM MarHUTHOU
WHIYKIAH TOJISI TIOCTOSIHHBIX MAarHUTOB.

MarauTHOe T1I07€ NPOBOAHMKA C TOKOM. KapThHa NWHWNM WHIYKIUU
MAarHuTHOTO TOJI JJIMHHOTO NPSIMOTO IMPOBOAHUKA M 3aMKHYTOrO KOJIBIEBOIO
ITPOBOJIHMKA, KAaTYIIKN ¢ TOKOM. OnbIT Opcreaa. BzanMonencresue npoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOYyJIb U HallpaBJICHHE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJTHOM MarHuTHOM Tone. PaGora cuibl Jlopenta.
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SIBleHHE DJIEKTPOMArHUTHOM HWHIAYKOMHU. [IOTOK BEKTOpa MAarHUTHOM
WHAYKIUWA. OJICKTPOABWIKYIIAs CHUJIa HWHIAYKIIMWA. 3aKOH JJICKTPOMArHUTHOM
naaykuuu dapanes.

BuxpeBoe »sekTpuueckoe Iosie. IDJIEKTPOJABHXKYIAs CUJIa HHAYKIMA B
MPOBOJHUKE, JBHXKYILIEMCS MOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHaykTUBHOCTh.  SIBJEHHME CaMOMHIYKLIMH. OJEKTPOJABHXKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHECHHUE: TMOCTOSHHBIE
MAarHuThbl, 3JICKTPOMArHUTBI, JJEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHAYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIMA MarHATHOTO TOJISL.

BzaumonenicTBre AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHME PAEKTPOMArHUTHON UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJABUKYIIEH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CaMOMHYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol

N3ydeHnne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBanne nemMcTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS SJICKTPOMArHUTHOW MHTYKIIUH.

Pa3nea 5. Koiedanus  BOJTHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebOarenpHass  cucrema. CBOOOIHBIE  MEXaHHUYECKHE  KOJIEOaHUS.
"apmonnyeckue kosnebanus. Ilepuon, vacrora, amrumTyaa u (aza koieOaHUU.
[Ipy:xvHHBIN MasTHUK. MareMaTU4eCKUN MAsSTHUK. Y PABHEHHE TAPMOHHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebatenbubiit koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJI€OAHUS B
UJealbHOM KOJIeOATEIbHOM KOHTYpe. AHAJOTUA MEXAy MEXaHWYECKUMHU W
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AIEKTPOMAarHUTHEIMU  KoneOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPrUM B UJI€ATbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxarolux KojaeOaHusix. BoIHYXeHHbIE MEXaHUUECKUE
kosiebanusi. Pesonanc. BeIHyX/1€eHHBIE 31IEKTPOMAarHUTHbIE KOJI€OaHMsI.

Ilepemennblii  TOK. CHHYCOMITANBHBIA TNEPEMEHHBIN TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKAa. AMIUINTYAHOE M JEHCTBYIOIEE 3HAYEHUE CHJIBI TOKa MU
HAIPSHKEHHUSL.

Tpancdopmarop. TIponsBoncTBO, mepenaya U MOTPEOJICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOJACTBE 3eKTpodHepruu. KymnbTypa
UCIIOJIb30BAHUS JJIEKTPOIHEPTUHU B TOBCEAHEBHOM JKU3HMU.

TexHnueckrne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJaeOaTEIbHONM CHUCTEMBbI (MPYKUHHBIA WU
MaTEeMaTUYECKU MasiTHUK).

Hab6nroienue 3aTyxaronux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmonenue pezonanca.

CBOOOTHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcuuiorpaMMsbl (3aBUCHMOCTH CHJTBI TOKA M HAINIPSKEHUSI OT BPEMEHH) IS
AJEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHc 1mpu 1OCIENOBAaTEIbHOM COEAUHEHUM PE3UCTOPA, KaTYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTpOnepeadH.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

HccnenoBanue 3aBUCUMOCTU MEpUOa MajblX KOJeOAHHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MAacchl rpy3a.

HccnenoBaHne NEPEMEHHOr0 TOKA B LENM M3  IOCIEI0BaTEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYILIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNIHbBIE 60IHbL

MexaHnnueckue BOJIHBI, ycCJIOBHS pacnpocTpaHeHusd. llepuon. CkopocTb
pacnpocTpaHeHusi W JJMHA BoOJIHBL. [lomepeyHble W TPOJOJIBHBIE BOJHBI
WNuTtepdpepenius u auppakuns MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DONEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUSL M3IYYEHUS! 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHol BonHe. CBOCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMIICHHUE, MOJIApU3anus, AMPpakius,
unTepdepenuns. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.
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[[lkana 3NEKTPOMAarHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHOMIBI paguOCBA3HU U TeNeBUACHU. Pannonokanus.

DIEKTPOMATrHUTHOE 3arpPsI3HEHUE OKPYKAIOLIEH CPEIBIL.

TexHuueckue ycTpoiicTBa W MPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas IUWAarHOCTHKa B TEXHHKE W MEIWLMHE, pajaap,
paanoNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OOpa3oBaHue U pacipOCTpaHEHHE MOMEPEUHBIX U MPOAOTIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOYHHK 3BYKa.

HaOmronenune otpaxeHus 1 MpeoMICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne naTepdepeniinu u qudpakiny MEXaHUIECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C AMIUIMTYAOW M
4acTOTOM KOJIeOaHUH.

HccnenoBaHne  CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTpaXEHHUE,
MpesIOMIIEHUE, NOIsIpU3aus, AuppaKiuus, UHTephEepeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsAMoIMHENHOE pacnpoOCTpaHEHUE CBETa B
ogHOpoaHOM cpene. JIyu cBera. TouedHbId HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajle.

[Tpenominenue cBera. 3aKOHbI MPEJIOMIICHUS CBeTa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHblii yros IOJHOrO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcust ceeta. ClioxkHBIN cocTaB 6enoro cBera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTossHME W ONTUYECKas CHJIa TOHKOM JuH3bL. [locTpoeHue wn300pakeHuid B
coOuparonmx M pacceuBarouux jJuH3ax. GopMmysna TOHKOW JIMH3BL Y BEJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOAEHUST MAKCUMYMOB M MHUHHUMYMOB B HHTEp(EpEeHIHOHHOU
KapTUHE OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. JudpakuvonHas pemérka. YcaoBUe HaOIIOAEHUS
[VIABHBIX ~MAaKCUMYMOB IpU NAJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tomapuzanus csera.
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TexHudeckne YCTpOHCTBA W TPAKTHUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
doroanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OIITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOH/I.

Jlemoncmpayuu

[IpssMonMHEHOE paclpoCTpaHEHHWEe, OTPAKCHUE W TPEIOMJICHUE CBETA.
OnTuyeckue npuoopHkI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBeTOBOIA.

UccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Monenu MUKpPOCKOTIa, TEJIECKOIIA.

Hab6monenue uaTepdepeHiium creTa.

Hab6mronenne nudpakmum cBeta.

Habmronenne nucriepcuu cBeTa.

[TomyueHue criekTpa ¢ TOMOIIBIO PU3MEI.

[Tomydenwne criekTpa ¢ MoMOIIbI0 AUGPAKITUOHHON PEIIETKY.

HaOmonenue monsipusanuu CBeTa.

Yuenuueckuii oaxcnepumenm, iabopamopHule pabomoi

W3mepenne mokaszaTens MpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.

Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMAIbLHON TEOPUH OTHOCUTEIBHOCTH

['paHubl  NPUMEHUMOCTH  KJIIACCUYECKOW  MeXaHUKH.  llocTymnarsl
CIIELUAJIBHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETAa B BaKyyMe, IIPUHLINI OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpAILLEHUE
IUIVHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13p Macchl € 3HEPrUed U UMIYJIbCOM PEIATHUBUCTCKONW YaCTHILbl. DHEPIHs
IIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEprun POoTOHA C €r0 YACTOTOU. DHEPrus
U UMITYJIbC (DOTOHA.

OTtkpeiThe 1 ucciaenaopanue gororddexra. OnbiTel A. I'. CToseroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmreriHa ana dororddexra. «KpacHas rpaHuia»
dbotorpdekra.

Jasnenue cBera. OnwiTel I1. H. JIeOenena.
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XUMHUYECKOE JIEUCTBUE CBETA.
TexHuueckue yCTpOHCTBA M MNPAKTUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
doTonaTuuk, coaHeuHas 0arapesi, CBETOIUO.
Jlemoncmpayuu
®dotor(pdekT Ha yCTaHOBKE C IMHKOBOM TJIaCTUHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTodddexTa.
Ceeroguo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogpens atoma Tomcona. OmnbiTel Pesepdopra mo paccesHUIO o -4acTHII.
IInanerapnas wmopens aroma. Iloctymarsr bopa. M3nmydenme u mnorsonieHue
(OTOHOB MpHW Mepexone aromMa C OJHOTO YpPOBHS SHEPruu Ha Apyroil. Bumisl
cneKTpoB. CIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.
BonHoBBIE cBOMCcTBA yactull. Bonubl ae bpousa. KopnyckynsipHO-BOITHOBOU
yaJln3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3TyYEHUE.
TexHnueckrne yCTPOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: CIEKTPaIbHBIN
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
Habmronenne nMHeHyaThIX CIEKTPOB U3TyUEHUS.
Jlazep.
Yyenuueckuii osxcnepumenm, rabopamophule pabonul
Habmronenne nuHelyaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOCcTU.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Bimsinue paanoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpOoTOHA M HeWTpoHa. Hyknonnas mognens siapa [eiizenOepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3oronsr.
Anba-pacnaa. OJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydyeHne. 3aKOH paJuOaKTUBHOIO pacmaja.
DHeprusi CBsI3M HYKJIOHOB B sifipe. A nepHbie cuibl. Jledekt maccsl aapa.
S nepHble peakuuu. JleneHue u cUHTE3 AI€P.
Snepnwiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SAIEPHON DHEPIETUKH. DKOJIOTHYECKNE ACTIEKTHI IAEPHON SHEPTETHKH.
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DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOMIOACHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

dyH1aMeHTalbHbIE B3auMOAeHCTBUSI. ENMHCTBO (hU3MUYECKON KapTUHBI MUpa.

TexHuyeckue ycTpoMcCTBa U MPAKTUUECKOE MPUMEHEHHUE: JO3UMETpP, KaMepa
Buiibcona, siaepHblil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOIIUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol

HccnenoBanue TpeKOB 4acTHIL (10 TOTOBBIM (poTorpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Orarnbl pa3BuTUsA acTpoHOMMHU. [IprKiiaqHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE
aACTPOHOMMH.

Bun 3Bé€3nHoro HeOa. Co3Be3qusi, spKUE 3BE3[bI, IUIAHETHI, X BHUIAMMOE
JBUYKECHHE.

ConHeuHas cucreMa.

Comuue. ConHeuHas akTUBHOCTh. Mcrounwk sHeprun CoiiHIA U 3BE3.
3BE3MbI, UX OCHOBHBIE XApPAKTEPUCTUKHU. J[MarpamMma «CIEKTpPaJIbHBIM KIacc —
CBETHUMOCTB». 3BE3IBI TJIABHOM IOCIEAOBATEIBHOCTUA. 3aBUCUMOCTH «Macca —
CBETUMOCTbY Ul 3BE3J IJIaBHOW I0CIIEN0BATEIILHOCTU. BHYTpEHHEE CTPOEHHE
3BE311. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOKICHUHU U 3Bomounu CosHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Iyt — nama T'anaktuka. [lonoxenue m nemxkenue ConHua B
lNanaxtuke. Tunel raakTuk. Paguoranaktukyu v kBazapbl. UEpHBIE ABIPHI B AApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pa3deranue rajgakTuk.
Teopus bonbuioro B3peiBa. Pennkrosoe nsnyyenue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabmooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOXKEHUHN JJI1 ONpe/leJIeHUs MOJIOKEHHSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s CEBEPHOTO MONYIIApUs U SIPKUE 3BE3IBI.

Ha6monenus B Teneckorn Jlynsl, maner, Mueunoro [TyTu.

Oo0o01maronee noBTOpEeHUE

Pons Qusuku W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3MKHU
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTHHE MUpPA, POJIb (PU3NYECKON Teopuun
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B (OpPMUpPOBAaHUU TPEJCTAaBICHUN O (U3HYECKOW KapTUHE MHUpa, MECTO
¢dusznueckor KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPECTABJICHUN O MPUPO/IE.

MesknpeaMeTHbie CBA3H

N3ydyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce oCymiecTBISIETCS C
Y4E€TOM COJIEp’KATEIbHBIX MEKIPEIMETHBIX CBSI3€ C KypcaMHU MaTE€MAaTHKH,
Ouonoruu, XuMuM, reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHUE, HAy4YHBIM (paKT, TUMOTe3a, (pu3myeckas BEIMYMWHA, 3aKOH,
Teopusi, HaOJIIOIeHNE, SKCIIEPUMEHT, MOJISJIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pEIIEHHWE CUCTEMbl YpPaBHEHHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLUHWH HAa OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPHU3HAKA TOJ00US TPEYroJILHUKOB,
oTpezieNIeHHE IO TIOCKUX (hUryp u oobéma Ted.

buonocus: »nextpuyeckue SBIEHUS B KUBOM MpUpPOJE, KoJieOaTeabHbIE
JIBV)KEHHUSI B )KUBOW MPUPOJIC, ONTUYECKUE SIBIICHUSI B KUBOW MPUPOJE, ACHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOoE€HHE aTOMOB U MOJIEKYJ, KpUCTAJLIMUECKasi CTPYKTYpa TBEPIbIX
TEJ1, MEXaHW3Mbl O0O0pa30BaHUSI KPUCTALIMYECKON PEMIETKH, CIEKTPAIbHBIN
aHaIM3.

l'eocpagusa: ™arHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MATrHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, TIPEICKA3aHNUE 3eMJICTPSICEHU M.

Texnonocus: NUHUM DJIEKTPONEpPENAY, TEHEPATOp TMEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaJUONPUEMHUK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAs OINTHKA,
coJHeuHasi barapes.
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3.IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yuyebHoro mpeamera «@Pu3nMka» Ha YpPOBHE CpEIHEro OOIIETO
oOpa3oBanus (06a30BbI YPOBEHb) TOJIKHO O0ECIIEUUTHh JOCTIKEHUE CIEAYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3YNIbTaThl OCBOEHUS yueOHOTO npeameTa «Du3nKa» JOIKHBI
OTpakaTb TOTOBHOCTh M CIHOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOLIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIECTBA, PACHIUPEHHE KU3HEHHOTO
ONbITAa U OMbITA JESITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBJICHHUMN
BOCIIUTATEIIbHOW JIESITENbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCcKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YJAIOIIErOCs KaK akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUUCKOI0 00IECTBA;

MPUHATHE  TPAJULMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPaKTAHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEHCTBOBATH C COMAIbBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTApPHOW U BOJIOHTEPCKOU JIESITENBHOCTH;

2) IATPHOTHYECKOT 0 BOCTIUTAHUS:

chOpMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU WJIEHTUYHOCTH,
NaTPUOTU3MA;

[IECHHOCTHOE OTHOLICHWE K TOCYJAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCHUUCKUX YIEHBIX B 00JaCTH (DM3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESITEIIbHOCTUA Y4EHOTO;

OCO3HAHME JJUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAYIIETo;

4) 3cTeTHYeCKOro BOCIIUTAHUS:
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ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAsl ICTETUKY HAYYHOTO TBOPUECTBA,
npucyiero Gpu3nYecKoi HayKe;

5) TpynoBoro BocnuTaHusi:

WHTEpPEC K paszlIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIBHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BHIOOD
Oynyieit mpodeccuu u peaaTn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3HKN HA TPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrN4€eCKOro BOCTIMTAHMS:

C(OPMHUPOBAHHOCTD HKOJIOTUYECKONW KYJIbTYpPhl, OCO3HAaHHE TJI00ATHLHOTO
XapakTepa SKOJIOrHUECKUX MpoOem;

IJTAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHMS 11eJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA;

pacuIupeHre OmbITa JEATEIbHOCTH HKOJIOTMYECKON HampaBIEeHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3HUKE;

7) HEHHOCTH HAYYHOT' O TIO3HAHMS:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHUE I[EHHOCTHM HAYyYHOW MAESITeTbHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHUs  (QUBMKA  OCYHIECTBJISITH  MPOEKTHYIO U HCCIENOBATEIhCKYIO
NEeSATENBbHOCTh WHINBUIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIIMPOBATH M aKTyaIU3UpOBaThb  IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LN JEATEIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HUX
JOCTHKEHUS;
BBISBIITH  3aKOHOMEPHOCTH W INPOTUBOPEYMS B  PAaCCMaTpUBAEMBIX
(u3nYeCcKuX SABICHUSIX;
pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOLIUXCS
MaTepUaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN IEATEIBHOCTH;
KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,

BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS;
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pa3BUBATh KPEATHBHOE MBIIIJICHUE TTPH PEIICHUH YKU3HEHHBIX MPOOIIEM.

ba3oBrble ucciieoBareIbCKHe 1eiCTBUA:

BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUYCBBIMH TOHATHSIMHU W METOIAMH
buznuecKon HayKu;

BJIaJIeTh HaBBIKAMH Y4€OHO-MCCIIEIOBATENBCKON M MPOCKTHOMN NEeSITeThHOCTH
B 00J1aCTH (DU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TTOHCKY
METOJIOB peIIeHUs 3a7a4 (U3NUECKOT0 COICP)KaHMs, MPUMEHEHHUIO Pa3JIMYHbIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJIAMH JCSATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
MHTEpPIPETAlliU, MPEeoOpa3OBaHUI0 M TPUMEHEHWUI0O B PA3NIUYHBIX Yy4eOHBIX
CUTYaIUSX, B TOM YHUCJIE IPU CO3AHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICAICTBEHHBIE CBSI3W W aKTyaJlM3MPOBATH 3a/1ady,
BBIJIBUTaTh THUIOTE3y €€ pEIIeHUs, HAaXOAUTh apryMEHTBI IJIs JTOKa3aTeIbCTBA
CBOWIX YTBEP)KIICHHM, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHUS,;

aHATM3MPOBATh TOJYYCHHBIE B XOJA€ pEIICHHWs 3a7add  Pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh M (QopMynIHpoBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTeIbHOU
TESATENBHOCTH, B TOM YHCIIC TIPH U3yUCHUN (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTh 3HaHUS 1O (u3MKe B MPAKTHUECKYIO 00JIacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJICH, IIPEAJIaraTh OPUTHHAIBLHBIC TIOJIXObI U PEIICHHUS,

CTaBUTH IPOOJIEMBI U 33]]a4H, TOMYCKAIONME ATbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmeii:

BJIaJIeTh HABBIKAMH TMOJNy4yeHUs HHPOpMaMK (HPU3MUECKOTO COACPNKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBISATh IOHCK, AaHau3,
CHCTEMAaTH3allI0 M WHTEPIPETAUI0 WHPOPMAIIMU Pa3IUYHBIX BHIOB U (Popm
MIPECTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaIINK;

UCIIOJIb30BaTh  CpeACTBA HWH(MOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJOTHUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3aIlMOHHBIX
3aJa4 ¢ COOJIIOJIEHUEM TpeOOBAaHUN HPrOHOMHUKH, TEXHUKUA O€30M1acHOCTH,
THUTUEHBI, pecypcocOepeKeHHs, TMPaBOBBIX H  OTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 6€30MaCHOCTH;
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CO3/1aBaTh TEKCThl (PU3UYECKOrO COJACpkKaHUS B Pa3IMYHBIX (opMmaTax C
y4€TOM Ha3zHA4YeHHUsSI MH(POpPMAIIUU U 1IEJIEBON ayJUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy NpeacTaBIECHUS U BU3yJIU3ALIIH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypPOUHOU
NEATENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallUd W  CMsr4arh
KOH()ITUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHHs C HMCIOJb30BAaHHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHHON M WHAMBHIYyaJIbHOU
paboTHI;

BbIOMpAaTh TEMAaTUKy U METOJbl COBMECTHBIX JCUCTBUUA C Y4E€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEM KayKJI0TO YieHa KOJJIEKTUBA,

NPUHUMATh I€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHHUPOBATh JECHUCTBUS MO €€ JOCTHKECHUIO: COCTAaBIATH IUIAH JCHUCTBUH,
pacrpeiesiiTh poJid ¢ y4ETOM MHEHHMH Y4YaCTHHUKOB, OOCYXKJaThb pe3yJbTaThl
COBMECTHOU padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIONO Y4YaCTHUKA KOMAaHIbl B
o0 pe3yapTaT o pa3pabOTaAHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHWBAaThb HWJEW C TIO3ULIHMA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIJIATh MO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUSIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHMBeEpcadbHbIe Y4eOHbIE 1eliCTBUSA
Camoopranuzanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO NIEATEIBHOCTh B 00JIACTH
GU3MKM U aCTPOHOMHUH, BBIABISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/]a4U;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PELIEHUS PACYETHBIX M KA4ECTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS MPAKTUYECKOM pabOThl C YYETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHU;

JIaBaTh OILIEHKY HOBBIM CUTYAallUsIM;

paclupATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOp, apryMeHTUpoBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PELICHUE;

25



OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABJICHUIO JSPYIULIHUA B 00JaCTU
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTeNIbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYallMsSIM, BHOCUTh KOPPEKTUBBI B JEATEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABBIKAMM  TO3HABATEIHHOM  peQIeKCHU  KaK  OCO3HAHUS
COBEpIIACMBbIX JICUCTBUM UM MBICIUTEIBHBIX MPOIECCOB, HUX pPE3yJbTaTOB H
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIeKCHM IS OLIEHKH CUTYyalluH, BHIOOpa BEPHOIO
penieHus;

YMETh OLICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS MO0 UX
CHIKEHHIO;

MPUHUMAaTh MOTHUBBI W apPryMEHThl JAPYTUX TMpPU aHAJIU3E PE3YIbTAaTOB
NEeATEIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,

MPUHUMAaTh MOTHUBBI W apPryMEHThl JAPYTUX TMpPU aHAJIU3€ PE3YyIbTaTOB
NEeATEbHOCTH;

MPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIMOKHU.

B mpouecce QOCTHKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHero oOmiero o0pa3oBaHus y OOydYarONIUXCs
COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN WHTEJUICKT, MPEANOJIararoInii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHMS, BKJIFOUAIOIIETr0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON dMOIMOHAIBHON CEphI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUsA, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIENU U
yCHexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHUE JAECHCTBOBATH HCXOHAS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIENH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
JIPYTHX, YYUTBIBATh €ro TMpPHU OCYIIECTBICHUU OOIIEHUS, CIHOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLIMATTLHBIX HABBIKOB, BKJIFOUAIOIINUX CIIOCOOHOCTh BHICTPAaBATh OTHOIIIECHUS
C APYTUMU JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATh MHTEPEC U pa3peliaTh KOHPIUKTHI.
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HPEIMETHBIE PE3YJIbTATbBI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUYAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIFOAEH;

VUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuaiibHas TOYKa, MHEPIHAIbHAsI CHUCTeMa OTCUéTa, a0COIOTHO TBEPIOE TEIIO,
WJICATIbHBIN Ta3, MOJEIIA CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJN, TOUECUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHu: PU3NYECKUX 3a/1ay;

pacmno3HaBaTh (pU3MYECKUE SBICHUS (MPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHHMS BEIECTBA U
JJEKTPOJAVHAMUKHU:  PAaBHOMEPHOE W PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBUKEHUE, CBOOOJHOE TMAJEHUE TeJ, ABMKEHUE 110 OKPYXKHOCTH, WHEPIUS,
B3auMoJieicTBUE Tell, nuddy3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHUE KUIKOCTEU
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArPEBAHHUHM (OXJIAXKEHUH), TEIIIOBOE
paBHOBECHE, HCIApEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTaJUIM3alusl, KUIICHHUE,
BJIQ)KHOCTB BO3/1yXa, IMOBBILICHHUE AABJICHU T'a3a IPY €r0 HATPEBAaHUU B 3aKPBITOM
COCyle, CBS3b MEXAYy IapaMeTpaMH COCTOSIHMSA Tas3a B H30MPOLECCaX,
JJIEKTpU3ALUsA TEJl, B3AUMOIECUCTBUE 3aPsA10B;

ONKCHIBATh MEXAHWYECKOE ABMKEHUE, UCHOJIb3Ys (U3MUECKUE BETUYUHBI:
KOOpJMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHME, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KUHETUYECKAS] DHEPTHs, NOTECHUMAJIbHAS JHEPIrusi, MEXaHUYECKas
paboTa, MexaHM4YecKas MOIIHOCTb; IPU ONUCAHWUU MPABWIBHO TPAKTOBATh
(dbu3nUecKuii CMBICT WCIOIB3YEMBIX BEJIWYWH, WX OOO3HAYCHHS] W €IUHUIIHI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIUYUHY C APYTUMHU
BEJINYNHAMU;

OMUCHIBAaTh HW3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHMUS,
UCIIONB3ysl (U3WYECKHME BEIUYMHBI: JaBJICHUWE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKash DHEPIHUsl XaOTUYECKOr0 JIBM)KEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI JHEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEUCTBUS TEIJIOBOTO JBHUrareis; NpH OMHCAHUHU
NPAaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBICT HCIOJNb3YEMBIX BEJIMYUH, UX
0003HAaYEHUsI W E€OUHULBL, HAXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(bUBUYECKYIO BEIMUUHY C IPYTUMU BETUYUHAM;

OIMCBIBATh U3YUYECHHBIE JIEKTPUUECKAE CBOMCTBA BEILECTBA U DJIEKTPUUECKUE

SIBJICHUS (TIPOLIECChI), UCTIONB3YS (DM3UYECKUE BEIIUMUUHBI: DJICKTPUUECKUN 3apsi,
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AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJIS, MOTEHIMAN, PA3HOCTh MOTEHIUANIOB;
Opy ONHCAHUM TPABWILHO TPAKTOBaTh (PU3WYECKUM CMBICT HCIHOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYEHWUS W CIWHHWIIBI, YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHC
JTAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAMU;

aHAIM3UPOBaTh (PU3UYECKUE MPOIECCHl U SBJICHUS, UCIOIB3YS (PU3nuecKue
3aKOHBI ¥ MPUHUMIIBL 3aKOH BceMHupHOTo Tsarotenwus, I, II u I 3akonsl HeroTOHA,
3aKOH COXpaHEHUs MEXaHUYECKOW DSHEPruH, 3aKOH COXpaHEHUs WMITYyJIbCa,
NPUHITMI CYMEPHO3UIIMN CHJI, TIPUHITUI PABHOIPABUS HHEPIHUATBHBIX CHCTEM
oTCcuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUUYECKOW PHEPryuu TEIUIOBOTO JIBHXKCHUS MOJIEKYN C
a0COIOTHOW TeMIIepaTypoi, MEePBLIM 3aKOH TEPMOJIUHAMUKHU, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pasznuyaTh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00JacTH) MPUMEHUMOCTH;

OOBSICHATb OCHOBHBIE TPUHLHUINBI JEHCTBUA MalllMH, MNOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nyaTh YCIIOBUS MX OE30MaCHOTO MCIOJIH30BAHHS B
MMOBCEIHECBHOM KU3HU;

BBITIOJTHATh JKCIIEPUMEHTHI IO HCCIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHHUH, TPH STOM
dbopMynMpoBaTh MpoOJEMYy/3alady W THUIIOTE3y Yy4eOHOTro OSKCIICPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYJOBaHHUs, MPOBOJUTH OMNBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
3TOM BBIOMpAaTh ONTHMAJBHBIN CIIOCOO M3MEPEHHMS M HCIIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHUI;

UCCIIeIOBAaTh  3aBUCUMOCTH  MEXIY  (PU3MYECKUMHM  BEIMYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY,
(dbuKCHpOBaTh PE3yNbTATHl TIOJYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BUJIE TAOJIUII U TpaUKOB, I€TaTh BBIBOJIBI MO PE3YiIbTaTaM HCCIIEIOBAHUS;

coOJII0/1aTh MpaBuiia OE30MacHOrO TPyAa MPU MPOBEACHUU UCCIECIOBaHUN B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W MPOECKTHOU
JEATEILHOCTU C HUCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U J1TA0OPATOPHOTO
000pyI0BaHMUS;

pemarh pacy€THhIC 3alauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TTPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIIOBHS 3a/1auu
BbIOMpATh (DU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOAUMBIE NJisi €€ pelieHus, MPOBOJUTh Pacu€Thl U OLIEHUBATH PEATbHOCTH
TIOJTYYEHHOTO 3HAYCHHS (PU3HUECKON BETUIMHBL,
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pelaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETIOYKY PACCYXJICHUM C ONOpOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nYecKue sIBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHUH  y4eOHBIX  3aa4y  COBPEMEHHBIC
nH(pOpPMalIMOHHBIC TEXHOJIOTUM JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpe/ICTaBlIeHUs] Y4eOHON M HAay4YHO-TIOMYJISIPHOW MUH(OPMAIUU, TMOTYICHHON U3
Pa3IMYHBIX KICTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydaeMyt0 HH(POPMAIIHIO;

MIPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apPYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIONIEr0 MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (PU3MKE B MOBCETHEBHOW KU3HU
i obecriedeHusi 6€30MacHOCTH Npu 00palleHuu ¢ MpuOopaMu M TEXHUUYECKUMHU
YCTPOMCTBAMU, JIJIsi COXpaHEHUs 370POBbSl U COOJIOJEHUS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3IMYHBIX COIHUAIBHBIX POJEH,
IJIAHUPOBATh pabOTy TPYMIbBI, PAMOHAIBLHO pACIpPEAesITh OOS3aHHOCTH W
IJIAHUPOBATh JAECSATEILHOCTh B HECTAHAAPTHBIX CUTYaAlIMSIX, aJCKBAaTHO OIICHUBATH
BKJIAJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE paccMaTpUBaAEMOi TPOOJIEMBI.

K xoniy obyuenuss B 11 wkijiacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JOJHKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (Pu3uKu B (HOpMUPOBaAHUU
COBPEMEHHOM HAay4YHOM KAapTHUHbI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOWU NESITEIIbHOCTH JIOJEH, LEITOCTHOCTh U €IMHCTBO
bu3nuecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3MYECKUX MOJICIIEeH:
TOYEUHBIA AJEKTPUUYECKUN 3apsijl, Jy4 CBETA, TOUEUHBI UCTOYHUK CBETA, AIEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJZIENIb aTOMHOTO SiApa TP PEIICHUN (PU3NIECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (MPOILIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMHUKHN M KBAaHTOBOW (DPM3HUKU: DJIEKTPUUECKASI TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHWUTHAasE WHAYKIMsA, JACHCTBUE MAarHUTHOIO TOJs Ha
MPOBOJIHUK C TOKOM U JBWXKYIIUWUCS 3apsiji, AJICKTPOMArHUTHBIE KOJICOAHUS M
BOJIHBI, MPSMOJIMHEMHOE pacIpOCTPAHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHHUE,
uHtepdepenus, auPpakuus U MOIIpU3alMs CBeTa, JUCIEpPCUsS  CBETa,
dotornekrpuueckuii 3pdekt (Ppororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYATOro0 CHEKTpa aromMa BOJOPOAA, €CTECTBEHHAs W HWCKYCCTBEHHAs
PaIuOaKTUBHOCTB;
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ONKCHIBATh W3YYCHHBIC CBOMCTBA BellecTBa (BJICKTPUUYECKUE, MarHUTHBIEC,
ONTHUYECKHE,  AJIEKTPUYECKYID  MPOBOAMUMOCTh  pa3lIUYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SIBJICHUS (TIPOLIECChI), HUCIHONb3YyAd (PU3NUEeCKUue BEIMYUHBI:
AJIEKTPUYECKUN 3apsijl, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, IIEKTPUUYECKOE
COMPOTHUBJICHUE, Pa3HOCTh MOTEHIMAJIOB, SJEKTPOJBIKYIAs CHiia, paboTa TOKa,
WHIYKIWAST MAarHUTHOTO TMoJyisl, cuia Awmmnepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TOJIEM, MEPUOA M 4YacToTa
KojeOaHu B KoJeOaTeJIbHOM KOHType, 3apsii M CHjla TOKa B IIpollecce
TQPMOHUYECKUX JJICKTPOMArHUTHBIX KojeOaHuil, (OKYCHOE pacCTOSHHE W
ONTUYECKAsl CHWJIa JIMH3bI, MPU ONHCAHUW MPABUJIBLHO TPAKTOBATh (PU3MUECKUM
CMBICIT HCIIOJIb3YeMBIX BEIUYMH, WX OOO3HAUYCHHUS W CIWHMIIBI, YKa3bIBATh
dbopMynbl, CBS3BIBAIONIME JTAHHYIO (U3MYECKYI0 BEIMYHHY C JPYyTUMH
BEJIMYMHAMMU;

OMUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOJIb3Ys
dusnueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs U UMIYIbC (DOTOHA, TIEPHOJ] MOTypacnaa, SHEPrus CBI3U
aTOMHBIX SIep, NpPU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (PU3UYECKUI CMBICT
UCIOJIb3YEeMbIX BEJIMYUH, MX OOO3HAYEHUS W EIUHHUIIbI, YKa3blBaThb (POPMYIIBI,
CBSA3BIBAIONIME JIAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYHUHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl U SBICHUS, UCIOIL3YS (PU3MUECKUE
3aKOHBI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalIeIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKkOH 3JIEKTPOMArHUTHOM
WHYKIIUH, 3aKOH MPSIMOJIMHEHHOIO paclpoCTpaHEHUsI CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI TPEJIOMJICHUS CBETa, ypaBHeHHWE ODWHINTEHHaA i Gorodddekra,
3aKOH COXPAaHEHHUSl SHEPrUM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHHS
AJIEKTPUYECKOr0 3apsifa, 3aKOH COXPAaHEHHsS MAcCOBOIO 4HCia, MOCTynarsl bopa,
3aKOH PaJIMOaKTUBHOTO Paciajia, Mpy dTOM Pa3inydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIPENENATh HAIIPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTb M OIKCHIBaTh HU300paKEHUE, CO3/1aBAEMOE€ IUIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 0 MCCIECIOBAHUIO (DU3NYECKUX SIBJICHUU U
MPOLIECCOB C UCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUI: IMpPU 3TOM
dbopMmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
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coOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOrO OOOpYyNOBaHUS, NPOBOIUTH OMNBIT U
(opMyIupOBaTh BBIBOJIBI,

OCYILECTBJIATh MPSMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYUH, IPH
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsT M MCIOJIb30BATH H3BECTHBIC
METOBI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3UYECKMX BEIMYMH C HCIOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUH: MPU 3ITOM KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCHPOBAThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJIE TAOIHI] U
rpauKOB, IeJaTh BHIBOJBI IO pe3yJibTaTaM HCCIIeI0BaHUS;

coOJIr0/1aTh MpaBuiia 0E30MacHOr0 TpyjAa MpU MPOBEJACHUU UCCIICAOBAaHUN B
pamMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W IMPOCKTHOU
JESITENbHOCTA C HCIOJIb30BAaHUEM H3MEPHUTEIbHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHMUS;

pemaTh pacy€THbIE 33JaYd C SIBHO 3aJlaHHOM (U3NYECKON MOJEINbIo,
UCHOJb3Ys PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a]1a4U
BBIOMpATh (PU3HUECKYI0 MOJENb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOMMbIE NIl €€ PEelIEeHUs, NPOBOAUTH PAacdy€Thl M OLIEHUBATh PEaTbHOCTH
HOJYYEHHOI'O 3HaYEHUs (PU3NYECKOMN BETUUHUHBI;

pelIaTh KaYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PacCYXICHHI C ONOpOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  PEIIEHUM  y4yeOHbIX  3a7ad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JUIS TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU
U TIpe/iCTaBlIeHUsl Y4eOHON M HAay4yHO-TIOMYJISIPHOM MH(POpPMALUHU, MMOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYyIaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MNPUHLMNBI JEHCTBUS MAallWH, HPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3iuyarh YCIOBHUS MX O€30MacCHOTO MCIOIb30BAHMS B MOBCEAHEBHOMN
KHU3HU;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOM KU3HU
Ul obecniedeHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu M TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[0POBbSl U COOJIIOJEHUSI HOPM 3KOJIOIMUECKOI0
MOBEJICHUS B OKPYXKAIOIIEH CPENE;

paboTath B TIpyNNe C BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TpPyMIbl, PAUUMOHAIBHO pPacOpelessaTh OO0S3aHHOCTH U
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IIAHUPOBATh ACATCIIBHOCTb B HCCTAHAAPTHLIX CUTYAIUAX, aJICKBATHO OLCHHBATH
BKJIad KaKJAO0I'0 U3 YIaCTHUKOB I'PYIIIIEI B PCHICHUC paCCManHBaeMOﬁ HpO6JICMI:I.
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4. TEMATUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB u (undposbie)
Ne o/t Konrpoabusie | IIpakruueckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
Paznen 1. PUSUKA U METOIbI HAYUYHOTI'O IO3HAHUA
11 ®u3nKa U METOJIBI HAYYHOTO 5 bu6motexa [IOK
' HIO3HAHUS https://m.edso00.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6morexa IIOK
21 Kuiemartitka > https://m.edsoo.ru/7f41bf72
bubnmnoreka IIOK
22 HAuramuica ! https://m.edso0.ru/7f41bf72
53 3aKOHBI COXpaHEHUS B 6 1 1 bubnuoreka [IOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Htoro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYISIPHO- 9 1 bubmmoreka [IOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

KUHETUYECKOM TCOPHUHU

https://m.edsoo.ru/7f41bf72

bu6morexa LIOK

32 CHOBbT TEPMONHAMHIKH 10 https://m.edsoo.ru/7f41bf72
\s Arperan;m; :OCTOHHI/IH i BuGorexa [IOK
' BETIECTRA. THISOBHIE https://m.edsoo.ru/7f41bf72
MepPeXo0/Ibl
Htoro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmorexa [IOK
4.1 C) 10
FICKTpOCTATIIA https://m.edsoo.ru/7f41bf72
) HOCTTOHHHBIfI DIEKTPUYECKUI ” BuGmorexa LIOK
' TOI. TOKI B PASTITHAIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB TIO 68

[TPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

Koau4yecTBO 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
Kontpoabusie | IlpakTtuyeckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchl
Pa3znen 1. JIEKTPOANHAMUKA
11 MarunurtHoe 1oJe. 11 1 3 bu6mmoreka IIOK
' DJeKTpoMarHuTHas HHAYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHudeckue u 9 1 bu6nmoreka IIOK
' DJIEKTPOMArHUTHBIE KOJICOaHUS https://m.edsoo.ru/7f41c97c
59 MexaHu4yeckue u 5 1 bu6morexa ILIOK
' 9JIEKTPOMATrHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bubnmnoreka IIOK
2.3 O 10 3
HHi https://m.edsoo.ru/7f41c97c
Hroro 1o pazneny 24

Paszen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

3.1

OCHOBBI CIEUAIILHON TEOPUHU
OTHOCHUTEJIBHOCTH

4

1

bu6morexa IIOK
https://m.edsoo.ru/7f41c97c
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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

Hroro no pazneny

Paznen 4. KBAHTOBASA ®U3UKA

41 5 . 6 bu6morexa ILIOK
' FICMCHTET KBAHTOBOM OITHIH https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
4.2 C 4
TPOCHIIE ATOMA https://m.edsoo.ru/7f41c97c
bubnmoreka IIOK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15
Pazaen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
DJIEeMEHTBI aCTPOHOMUH U bubmoreka [IOK
5.1 7 1
acTpohu3uKu https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE
bu6mmoreka IIOK
6.1 06006 4
ODIIAIOMES TOBTOPeHie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1IO 68 4

[TPOI'PAMME
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https://m.edsoo.ru/7f41c97c
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