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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢Qusuke 0a30BOro YpoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTelbHBIX
OpraHu3alUsIX Poccuiickoit denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUU MEXKIIPEIMETHBIX
CBs3e (DM3BHKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMbIE PE3YNIbTATHl OCBOEHHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUIAHHPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nKay 1mo rojgaMm o0ydeHusl.

dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouoyioruei,
dbusnueckoit reorpadueir u actpoHommei. lcmonp3oBaHWE W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpMUPOBAHME YMEHUW MPHUMEHATH
HAYYHBI METOJT O3HAHUSI IPU BBIMOJIHEHUN UMH Y4EOHBIX UCCIIEIOBaHUI.

B ocHoBy Kypca ¢u3MKdA Uil YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
OCTPOEHUS.
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Hoesa yenocmnocmu. B cooTBeTCTBUM € HEMl KypcC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0beIMHEH BOKPYr (u3nueckux Teopuid. Bemymmm B Kypce sABisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOmIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuknaownoii  nanpasnennocmu. Kypc ¢dusuku  mpeamnosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMUYECKUX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTMUYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYXIEHHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CTep>KHEBBIMHU JJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHHs SBISAIOTCA (Pu3mueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKTYpE NOCTPOCHUSI (GU3HUECKON TeOpuH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJACTaBICHUSX O MPUPOJE, TpPaHMIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOAX0J B Kypce (PU3UKH peallu3yeTcsl MPEexe
BCEro 3a CUET OpraHu3alldyd IKCIEPUMEHTATBHOU AESTENbHOCTH O00Y4YaroIIUXCS.
st 6a3zoBoro ypoBHA Kypca (U3MKM — 3TO HMCHOJIb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKHUX
IpaKTHUECKUX padoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAMMBIX JIII  KOHTPOJS W OICHKH, OCYIIECTBISETCS yYaCTHUKAMHU
00pa3oBaTeNbHOTO Ipollecca HMCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHaleHus kabOuHera ¢usmku. [Ipum d3ToM  oOecreunBaeTCs  OBJIAJCHUC
0o0y4JalImUMUC YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBAHUS
3aBUCHUMOCTEH (U3NYECKUX BEIMYMH H TOCTAHOBKY ONBITOB TIO MPOBEPKE
MPEJIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 IPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3aJJaHHON (PU3NUECKON MOJIEIBIO, TO3BOJISIIOIINE IPUMEHSITh U3yUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK M UHTETPUPYS 3HAHUS U3
pa3HbIX pa3ienoB. JIsi KaueCTBEHHBIX 3a/1a4 MPHUOPHUTETOM SIBIISIFOTCS 33aJaHHUS Ha
0oOBsICHEHHE TpPOTEeKaHUs (U3MUECKUX SBICHUH M TIPOIECCOB B OKpY)KAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIM AJI CHTYallld MPaKTHKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ T1peboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHUI0 Y4YeOHOTO Ipolecca 0a30BbIi ypOBEHb Kypca
¢bu3KMKN Ha YPOBHE CpelHero o01iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3MKH WM B YCJIOBHMSX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (QU3MKU TOKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHWE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpamMme Mo (pu3MKe YYeHHYSCKHX MPAKTUYCCKUX PadOT M JIEMOHCTPAIMOHHOE
000py10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHEe (POPMHUPYETCSI B COOTBETCTBUH C
NPUHIUIIOM MHHAMAQJIBHOM  JTOCTATOYHOCTH H  OOECIIEUYMBACT IMOCTAHOBKY
NEePEYHCICHHBIX B TMporpaMmMe N0 (HU3MKEe KIFOYEBBIX JIEMOHCTpAIMA IS
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, KX TEXHUYECKUX MPUMECHCHHIA.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHUECKHX MPAKTUYECKUX padoT
dopmupyeTcss B BHJIIE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEYMBAETCS B pacueTe
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKTBI
1a00paToOpHOTO O00OPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMIUJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CHCTEM B BHJIE IU(DPOBHIX JTA00OPATOPHUH.

OCHOBHBIMU LENSIMU U3y4€HHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e Ppa3BHUTHE MPEICTABICHUI 0 HAYYHOM METOJIe TTO3HAHUS U (OPMHUPOBAHHE
MCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBJICHUSIM;

e (opMHpOBaHWE HAYYHOTO MHPOBO33PEHHSI KakK pe3ysibTaTa H3YYCHHsI
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

o (¢opMHUpOBaHHE YMEHHH OOBSCHATH SBJICHUS C HCHOJb30BAHHEM
(du3nUeCcKUX 3HAHUN ¥ HAyYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHrne ATUX 1enei 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUS:
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e TMpHUOOpETEeHHE  CHUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJIIOYasi ~ MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMHupOBaHHE YMEHHUHA TPUMEHATH TEOPETUYECKUE 3HAHHUS I
OoOBsicCHEHUS] (PU3UYECKUX SBJICHUM B TNPUPOJAE H JUIA TPUHATHA
MPAKTHYECKUX PEUICHHUI B MOBCEAHEBHOMN KU3HM;

e OCBOCHHE CMOCOOOB peIICHUS pa3IUYHbIX 33]a4 C SBHO 3aJIaHHOU
duznyecKol MoOJENbI0, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3aanue (HU3NUECKON MOJIENH, aIeKBaTHOW yCIOBUSAM 3a/1a4uH;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHalW3a W MHTEpHpeTanud HHpopmaimu,
OTpezieNieHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yNbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPUYECKOH 1eATETHHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha ypPOBHE CPEIHETO OOIIETo
obpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE MepeueHb JIabopaTOPHBIX W
NPAKTHYECKUX paboT SIBISIETCS PEKOMEHIIOBAaHHBIM, YYHTENbh JelaeT BbIOOp
IpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIMUXCS.
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COJAEPXKXAHHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NMO3HAHUSA OKPYIKAOILIETO
mupa. Ponbp JKcriepuMeHTa W TEOPUM B IPOLECCE TO3HAHMS MPUPOIBI.
OKCIIepUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKux SBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M LU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra. Tpaekropus.

[lepemeliienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEpUAIIbHOW TOYKHM, MX NPOCKUHWHA HA OCH CHUCTEMBI KOOPAHMHAT.
Clio)keHue NepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrokeHue. [padukn
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEelIeHUs
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPYHOCTH C IMIOCTOSIHHOW MO MOIYJIKO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, JIMHEMHAS
ckopoctb. [lepuon u yactora obparnieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSI0OB, LIEIHBIE U PEMEHHBIE MTEpEIayun.

Llemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaOmronenue nBukeHusi Teja, OpOIIEHHOTO IMOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.
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H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

Hanpasnenue ckopocTu Mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanrie COOTHOILICHUSI MEXIAY NYTSIMHU, MNPONUJEHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHM MPH PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3ydenue aBuxeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuii. Bropoil 3akon HeroToHa
JUI. MaTEpUAIIBHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTEpUAIIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectd. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenust (mokos, CkoabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbKEHUS U criia TpeHus nokos. Koaddumuent tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHusa. [lnewo cuibl. YcinoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JNBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3ydenue aBmxeHust Opycka 1Mo HaKJIOHHOW TIOCKOCTH.
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HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUMX B NMPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanre yCIIOBUM paBHOBECHS TBEPIAOTO TeNd, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonvl coxpanenus é mMmexanHuke

NMiynbc MaTepuaabHOM TOYKHM (T€da), CUCTEMbl MaTE€pPUAIBbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMMITYJIbCa TENd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUMU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas DHEPIUs YOpYro
nedopmupoBaHHoi  npykuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHuuanpHple W HEMOTEHIMaubHble  cuibl.  CBs3b  paboOTHI
HEMOTCHIMAIBHBIX CHUJI C U3MEHEHUEM MEXAHUYECKOM HDHEPIMM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IPYKUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexon moTeHMATbHON YHEPTUH B KHHETUYECKYIO M 0OPATHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3yyenue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEPruu
TeJIa Ha IIPUMEPE PACTSKEHUS PE3NHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3NKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe paBwkenue. Auddysus. Xapaktep HABUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BeElIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.
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Mopens  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas Temieparypa Kak mepa
CpEIHEN KWHETHUYECKOM SHEpPruy TEIUIOBOrO JBHXKEHUsA uvacTul rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akon /lanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OnpeiThl 10 TU(PY3UHN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogens onsita IllTepHa.

OnBbITHI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSL.

Mogens, nurocTpupyronias Npupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OneIThl, WUTIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS MJICAJBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoanHamMuueckass cucremMa. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cioco0bl €€ n3MeHeHus. KoianuectBo TemnoTsl U paboTta. BHyTpeHHsis
HEpPrus  OAHOATOMHOIO  HWACAJIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4CHHUE. Y AeNbHAs TEIJIOEMKOCTh BEIECTBA.
KosruecTBo TEIIOTH NpH TEIIIONEpEaaye.

[Tonsitue 006 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre TepBOro 3akOHAa TEPMOJMHAMUKHU K u3omponeccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoauHamMuki. HeoOpaTumMocTh MpOIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduimeHnT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT moje3Horo
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOku U3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

W3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Tejla Mpy Terionepeaaye.

OneiT no anuabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENSI BHYyTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoammanus.

VYpaBHeHuUe TerI0Boro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBoOIICTBa HACBILLICHHBIX IAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObI M3MepeHns BIAKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inexkmpocmamuxa
DnekTpusanus Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOTHUKM, TUANEKTPUKHA W TIOJYIPOBOJHUKH. 3aKOH COXpaHEHUS
IEKTPUYECKOTO 3apsija.
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B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbI 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  anekTpuueckoro mnoiis.  [IpuHuummn
CYyHEPHO3ULIMU DJIEKTPUUECKUX MOJeh. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B  IJIEKTPOCTATUYECKOM  IIOJIE.
Jusnexrpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsHKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, BJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOH/JIEHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmonencTre HaA3IIEKTPU30BAHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT  IUIOMIAau
IIJJACTHH, PACCTOSHUAS MEXAY HUMHU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Hcrounuku Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YJENbHOE COINPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, NapajuIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoIIHOCTB
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH Oma 11 MOTHOM (3aMKHYTOM) 3JIeKTpH4YecKoi nenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUS METAIUIOB OT TeMIlepaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyYKOB.

[TomynpOBOIHHKMY. CobcTBeHHas 51 IpUMECHast IIPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.
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OneKkTpuyecKnidi TOK B  pacTBOpax M paciuiaBaX  AJIEKTPOJHUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

OnexkTpuyeckuii TOK B raszax. CamMOCTOSATENbHBIM M HECAMOCTOSATEJIBHBIN
pa3psaa. Momuus. [Inazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpPEeBATEIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI U POTOPE3UCTOPBI, TOITYIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHue
rajJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJUIOB OT TEMIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoit paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomoi

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3MmepeHnne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmonenue snexrposnnsa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIeCTBISETCS C
Y4ETOM COLEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMM MAaTEMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: sIBJICHUE, Hay4YHbIH (DakT, rumotesa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusl, HAOJIIOAEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIus,
napaboiia, runepooia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

Buonocus: mexaHnndyeckoe ABW)KEHUE B KUBOW mpupoae, auddysusi, ocMoc,
TEIUI00OMEH JKMBBIX OPraHU3MOB (BHU[bI TEILIONEPEAAUH, TEIUIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.
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Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEJ, KUJIKOCTEH WU
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] JIUCCOLMAINS,
rajibBaHUKa.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN C HCHOJIB30BAHMEM MEXAaHU3MOB,
y4€T TpeHUsi B TEXHHUKE, MOJIIUIHUKYA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrue), IBUTaTelb BHYTPEHHEIrO
CropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YHCJI€ HAaHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE DSJIEKTPOTPUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, AJIEKTpOHArpeBaTeIbHbBIC pUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoMazZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumonaeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHMTHOM wuWHAYKUMU. [IpuHoun cynepno3uiuu
MArHUTHBIX MOJIEW. JIMHMM MarHWTHOM WHAYKUMU. KapTuHa JIMHHUN MarHUTHOU
VHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE 1OJiIe NPOBOJHMKA C TOKOM. KapThHa nuHWUNA WHAYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoeicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAs CUla WHIYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snexktpruueckoe 1mose. OIJEKTPOIBHXKYILIAs CUja HHAYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLIMHU. OJIEKTPOJBIXKYIIAsA  Ccuja
CaMOMHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS 1EYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIvHAKM MHAYKIMYA MAarHATHOTO TMOJIA.

B3anmopeiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

ITpasuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHJIBI MHAYKLIHH OT CKOPOCTHM WU3MEHEHHUS
MAarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne NeCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHblE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnueckue xonebanus. [lepuox, wacrora, ammumtyaa u Qaza KoJeOaHUA.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUWYSCKUMH U
AIIEKTPOMArHUTHbIMU KoJieOanusiMu. @Dopmyna TomcoHa. 3akOoH CcoOXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenue o 3aryxaroumx KoyueOaHusAX. BbIHYK/IEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUS.

[lepemennbiii  TOK. CHHYCOMJANbHBII NEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE DIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3IEKTposHepruu. KymnbTypa
VICIIOJIb30BaHUs DJIEKTPOIHEPIUHU B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasSTHHK).

HaGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGmronenue pe3onanca.

CB0OOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHNs.

OcuuinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocrienoBaTEIbHOM COCIMHEHUM PE3UCTOpa, KaTYLIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCMMOCTH TIEPHOJAa MaJbIX KoJieOaHUM Tpy3a Ha HUTH OT
JUJTMHBI HUTH ¥ MACCHI Tpy3a.

HccnenoBanne TMEepeMEHHOr0 TOKa B LENA U3  MOCJIEA0BATEIIBHO
COEIMHEHHBIX KOHJEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHble 60JIHb

Mexannueckue BOJIHBI, YCIoOBHSL pacnpoctpaHeHud. Ilepuoa. CkopocThb
pacnopocTpaHEeHHsi MW JUyIMHA BOJHBL. [lomepeuHble W MPOJIOJIbHBIE BOJIHBI.
Nutepdepenius u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoOMCTBa
AJICKTPOMArHUTHBIX BOJIH: OTpaXKeHUE, MpesIoMJIeHHe, ToJsipu3anus, 1udpaxius,
unTepdepenius. CKOpocTh JEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI PaIUOCBSA3MU U TENIEBUICHUS. Pagnonokaiusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckrue yCTpPOMCTBA M MPAKTUUYECKOE MNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue ¥ pacIPOCTPAHEHHUE TOTIEPEUHBIX U MTPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

HaOmonenue oTpakeHus: U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.
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Hab6mronenue natepdepennnn u qudpakiny MEXaHUYECKUX BOJH.

3BYKOBOI pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpaXkCHHUe,
pesoMIICHUE, MOJSIpU3alus, AUPPaKius, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETA B
OJIHOPOHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenne n3o0OpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

HMucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHUE W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JiMH3aX. DopMysa TOHKOHN JIMH3BL. Y BEIUYEHHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMONEHUST MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM  TMAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHUYecKue YyCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAas
ONTHKA, TUPPAKITMOHHAS PEIMIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOJA.

HccnenoBanne CBOMCTB M300pakeHUH B JIMH3aX.

Mopaenu MUKpOCKOTa, TEIECKOIA.

HaGmonenue natepdepeHnm crera.

Ha6mronenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.
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[TosyueHue ciekTpa ¢ MOMOIIBbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MTOMOIIbIO TU(DPAKINOHHON PEIIETKY.
Habmronenue nossipyusanuy cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanre cBOMCTB M300paKE€HUM B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panunpl  OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CIIELMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAIlCHHUE
JTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEl U UMITYJILCOM PEIIATHBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. opmyna [Inanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dbororddexra. YpaBuenue DiuHITeHa 111 doTodddexra. «KpacHas rpanuiiay
dboTtoaddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHrueckue YyCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COJIHEUHAasl OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0O (poTodddekTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4aCTHIL.
[Inanerapnas mopens aroma. [locrtynmatel bopa. M3nydenune u mnoryomeHue
(GOTOHOB MpU MEepexojie aToMa C OAHOrO0 YPOBHS DHEPruu Ha JApyrou. Bumbl
cnekTpoB. CHeKTp ypOBHEU 3HEprUM aToMa BOJOPO/a.
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BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHIOHTaHHOE U BBIHYKJICHHOE U31yYCHHE.
TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Llemoncmpayuu
Monens onbiTa Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol
HaOmronenue muHeRYaToOro CrekTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHUs sapa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmenenuto  cocraBa
panuoakTuBHOTrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramma-u3Iy4CHHS.
Biisinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sjpa ['eizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.
Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepext macchl sipa.
Snepnpie peakuuu. /leneHne u CUHTES SA€ED.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnembl M MEPCHIEKTUBHI
SJIEPHOM SHEPTeTUKU. DKOJIOTHUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.
DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
dynaameHTanpHbIe B3aUMOAeHCTBUS. EqMHCTBO (hr3nueckoi KapTUHbBI MHpA.
TexHuyeckue yCcTpOMCTBA M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, simepHblil peakTop, aToMHasi bom0a.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHKIagHOE 1 MEUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.
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Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JNBH)KECHUE.

ConHeyHas cucTema.

Connue. ConHewyHass akTWUBHOCTh. Mcrtounuwk sHeprun CosiHIA W 3BE3.
3BE31bI, UX OCHOBHBIE XapAaKTEPHUCTHKHU. [[narpamma «CHeKTpaiabHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIILHOCTH. BHYTpEHHEE CTpOCHHUE
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Boonuu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3]I.

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHbBIE ABIPHI B Aapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe u3nydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménusie mpo6ieMbl aCTpPOHOMUM.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH JJIsL OTPEeNICHHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOW M 3THYECKON cepax AesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMMH B COBPEMEHHOM Hay4HOU KapTHHE MUpPa, pOJib PU3NYECKON TEOpUU
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nuecKkoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUHN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne xypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTKU, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBICHUE, Hay4YHbIH (DaKkT, rumoresa, (pu3MyecKas BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IIPOCKLIMM HAa OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
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MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPU3HAKU MOAOOUS TPEyrOJIHHUKOB,
oTpe/ieTIeHUE TUIOIAIN ITOCKUX GUTYp U 00BEMA TElI.

buonoeusa: snektpuueckue SBICHUS B JKUBOW Mpupojie, KosebaTeabHbIe
JBH>KCHUSI B )KMBOM MPUPOJE, ONITHUYECKUE SIBJIECHUS B KUBOW MPUPOAE, AEHCTBHE
paanaluy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAST CTPYKTYypPa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHBINA
aHaJu3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KUd MAarHUTHBIX  PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHUN.

Texnonocusa: JHMHUM DIEKTpONEpPENAd, TEHEPATOpP IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUWOHHAS I€Yb, pajap, PaaUuONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOTI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHoOro mnpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECTIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0KHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIMUXCid PYKOBOICTBOBATHCA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUy OCHOBHBIX HAIPaBICHUN
BOCIIUTATENIBHOU IESITENILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUINH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPaKJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTD pOCCUICKOMN IPaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEHICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIEC B
JEATEIbHOCTU YYEHOIO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;
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5) TpyA0BOTO BOCITUTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON eATENbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3MKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE JIAHBI,

TOTOBHOCTH ¥ CIIOCOOHOCTh K 0OOpPa30BaHUIO M CAaMOOOpPa30BaHUIO B 00JIacTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYeCcKOTr0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00aTBLHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM;

IJIAHUPOBAHKUE M OCYLIECTBIIEHUE IEMCTBUIM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUSA LEJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAaMpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCSI 3HAHUM 10 (PU3HKE;

7) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HaHUE IIEHHOCTH HAYYHOM JESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (QU3UKA  OCYIIECTBISATh  MPOEKTHYID M HCCIIENOBATEIBCKYIO
JEATEIIbHOCTh UHAUBUIYaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble JJorunueckue a1eiicTBHA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIIEACTBUI JEITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciegoBarejbcKye 1eHCTBUSA.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUEBHIMU TMOHSATHUSIMU U METOJAMHU
buznuecKoil HayKu;

BJIaJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON U MIPOSKTHON EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY
METOJIOB peUIeHHs 3ahad (PU3MUECKOTO COJAEp>KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE NIPH CO3AaHNUN YUEOHBIX MPOEKTOB B 00JaCTH (DU3UKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U AKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ pEeLIeHHUs, HAXOAUTh apryMEeHTHI ISl JOKa3aTebCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHATM3UPOBATh IOJyYEHHBIE B XOJ€ pEILICHUs 3aJauyd  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pPa30BATEIBHOMN
JeSITEeIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECATEIIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/bI U PELICHHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.
Pabora ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS MHGOPMAIUU (PU3NYECKOTO CONEPKAHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBJIATh IOUCK, aHaJM3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MH(OPMAIMKM Pa3IMYHBIX BUAOB U (opm
Ipe/ICTaBICHNUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX Y KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B peIIeHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3ama4 Cc coOmroleHMeM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX W  JITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
y4€TOM HazHa4yeHHUs WHGOPMAIMH U LIETICBON ayIUTOPHH, BHIOUPAsi ONTUMAIIEHYIO
dopMy npeacTaBIeHNUS U BU3yaTH3alIH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:
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OCYIIECTBIISTH 00IIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;

pacmo3HaBaTh NPEANOCHUIKH  KOH(DIMKTHBIX CHUTyalludi W CMsAT4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpeieniaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHIbl B
001t pe3ysbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKThI, OLECHUBATH MAEHU C IO3ULUHAH HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

PeryJsiTUBHBIC YHHBepCaJbHbIe y4eOHblIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKKM U acCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] PacUETHBIX M KaueCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONU pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaThH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(pU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,

OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;
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BIAJIETh HAaBBIKAMH  IIO3HABATEIbHOW  pe(JeKCHH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, WX pPE3yIbTATOB H
OCHOBaHU;

UCIOJIb30BaTh NPUEMBI peduieKCUn AJIsi OLIEHKU CUTYaIluH, BHIOOpAa BEPHOTO
peIeHuS;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH PEIICHHs 10 HX
CHIDKEHHUIO;

NPUHUMATh MOTUBBI M apryMEHTBl JpYT'MX IIpH aHajlu3e pe3yabTaToB
NesITeTbHOCTH;

NPUHUMATH Ce0sl, TOHUMAas CBOM HEJJOCTATKU U JOCTOWHCTBA,

NPUHUMATh MOTUBBI M apTyMEHTHl JIPYTHX IIPH aHalu3e pe3yJIbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mporecce mocTKEHUST TMYHOCTHBIX PE3yTbTATOB OCBOCHHS IMPOTPAMMBI
no (Qusuke AnIS YpPOBHS CpeAHero oOmero oOpa3oBaHHs y OOyYaromMXcs
COBEPILIEHCTBYETCS IMOIUOHATBHBIN UHTEJUIEKT, MPEe/IIoIararoInui
c(OPMHUPOBAHHOCTB:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOIN AMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAThCA K
HMOIMOHATBHBIM U3MEHEHUSIM U TPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K TIOCTHKCHUIO LS U
ycIieXy, ONTUMU3M, WHHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATH HMCXOIS W3 CBOUX
BO3MOKHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUTBIBaTH €ro TMpPH OCYIIECTBICHHHA OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMABHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3a00TUTHCS, IPOSBIISTh MHTEPEC U pa3peraTh KOHPIUKTHL.

NPEJIMETHBIE PE3YJIbTATBI
K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:
JIEMOHCTPUPOBATh Ha TMPUMEpPax pPoOJb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTHH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnU (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKH:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHS,
B3auMoOJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JIBMKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TEIJIOBOE
paBHOBecHe, UCIMApEHUE, KOHJICHCAIWS, IUIABJICHUE, KPUCTAJUIM3aIUs, KHUIICHHE,
BJI&YKHOCTb BO3/lyXa, ITOBBIIIICHUE JIAaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyze, CBsI3b MEXIy MapamMeTpaMd COCTOSHMS Ta3a B H30Ipolieccax,
AIICKTPpHU3AIUS TEJl, B3aUMOJICHCTBUE 3apsJIOB;

OTIMCHIBATh MEXAHMYECKOE NIBIDKCHHE, WCIONL3Yys (PU3NYECKUe BEITUYWHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIbC TeJla, KUHETUYeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHUYecKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYyTUMU
BEJIUYNHAMH;

ONUCHIBaTh M3YyYCHHBIE TEIJIOBBIE CBOWCTBA TE€JI M TEIJIOBBIE SIBJICHHUS,
UCIIONB3Yyad (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KHHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKCHUS MOJICKYJI, CpEIHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(pIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; IPU OMHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3WYECKUN CMBICI MCIOJIB3YEMbIX BEIUYHH, HX
0003HaUCHUS W EIUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYHUHY C IPYTUMH BEIMUYNHAM;

OTIMCHIBATh N3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEIIECTBA U AIEKTPUICCKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE TI0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIIUAJ, PA3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOIb3yEMBbIX
BEeITMYMH, WX OOO3HAYCHMsS] M CIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (M3UYECKYIO BEJTUYHMHY C IPYTHMH BEIMYHNHAMH,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (U3UYECKUE
3aKOHBI M MPUHIIMIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHCHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPAHCHHS HWMITYJIbCA,
MPUHITUN CYMEPIIO3UIINKA CHWJI, TPUHIIMIT PaBHONPABUS WHEPIUAIBHBIX CHCTEM
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oTCcuéTa, MOJIEKYJSIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETHUECKON PHEPTUU TEIUIOBOTO JBHXKEHUS MOJIEKYI C
aOCOIFOTHON TeMIlepaTypou, MepBbId 3aKOH TEPMOIUHAMUKH, 3aKOH COXpPaHEHUS
DIIEKTPUYECKOTO 3apsna, 3akoH KyrnoHa, mpw 5TOM pas3nuyarh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBL,
00JacT) NPUMEHUMOCTH;

OOBSCHSAT, OCHOBHBIC TPHUHIUIBI JEHCTBUS  MalllMH, TNPUOOPOB U
TEXHUUYECKUX YCTPOKMCTB; pa3inuaTh YCJIOBUS MX OE30MMACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM JKM3HU;

BBIMOJHATh HKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
IPOIIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUU, MPU HTOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHWS, MPOBOAWTH OMBIT U
(GbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUU, MPU STOM KOHCTPYHPOBATH YCTaHOBKY,
¢uKcHpOBaTh PE3yNbTAaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEJIUYUH B
BUJIE Ta0aHIl U TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHMS,

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATENhCKOM W MPOSKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKOH MOJIENbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4u
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHIL,
HEOOXOouMbIe 171 €€ pElICHUs, MPOBOJUTH PacuéThl M OICHMBATh PEaJTbHOCTDH
MOJy4YEHHOT0 3HAUY€HUs (PU3HUECKON BEIIMYUHBL;

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PaCCYXJACHHI C OMOpOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
¥ TIPEJICTABJICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON MHGOpPMAIIUH, TOTYICHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH(OpPMAIIHIO;
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IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B MOBCEAHEBHON JKU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBECHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHpENesaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonumy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHHMN:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKOW NESITENBbHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl IMPUMEHEHHUS M3YYEHHBIX (U3UUECKUX MOJENEH:
TOYEYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHA
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UUIECKUX
3az1ady;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU M KBAaHTOBOM (DHU3UKU: JEKTpUUECKass IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUWSA, JEWCTBHE MAarHUTHOrO TMOJs Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, IIPSIMOJIMHEWHOE PAacIpOCTPAaHEHUE CBETa, OTPAXKCHHUE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOMApPU3ALUS  CBETa, JUCHEPCUs CBETa,
dotoanextpudeckuii 3hdext (PpororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE
JMHEWYaTOro0 CIHEKTpa aromMa BOJXOPOJA, €CTECTBEHHAass W MCKYCCTBEHHAas
PaANOAKTUBHOCTD;

ONMCHIBATh W3YUYEHHBIC CBOWCTBA BEILECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKUE,  DIEKTPHUYECKYID  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U
3JIEKTPOMArHUTHBIEC SIBICHUA (TPOLIECCHI), HMCMONb3Ys (U3MUYECKUE BEIUYUHBL:
IEKTPUYECKUHN 3apsill, CWJIa TOKA, IEKTPUYECKOE HAIPSLKCHHUE, DIEKTPUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JJIEKTPOABMKYIIAsl cUila, paboTa TOKa,
WHIYKIUS MarHATHOTO MOJsA, cuina Amrepa, cuna JlopeHna, MHIyKTHBHOCTH
KATyIIK{, 3HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO II0JIE€, MEepUoJ M YacToTa
Koje0aHuN B KoJeOaTeNIbHOM KOHTYpe, 3apsii M Cujla TOKa B Mpollecce
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TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHMWi, (OKYCHOE pACCTOSHHE U
ONTHUYECKAas CHUJa JIMH3bI, MPU OINUCAHUHM MPABUIBHO TPAKTOBATh (HU3HMUECKUI
CMBICII HCHOJBb3YEMBIX BEJIWYMH, HMX OOO3HAUYEHHUS U EAVHMIBI, YKa3bIBAaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHbIE KBAHTOBBIE SBJIEHUS U IMPOLECCHI, HCIOIb3Ys
(u3nyecKue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUO NIOJIYpacaad, SJHEPTUs CBSI3U
aTOMHBIX $J€p, IPU OINUCAHUU INPABUIBHO TPAKTOBaThb (U3NYECKUN CMBICI
UCIIOJIb3YEMBbIX BEJMYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SBIECHUS, UCIONIB3Ys (hU3NUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPATUIEIBHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEWHOTIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE ODWHINTeWHa i pororddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHCHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YMCIIA, MOCTynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Mpu 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTeMaTUYEeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, OOJIACTH)
PUMEHUMOCTH;

ONPEIENATh HAIIPABIECHUE BEKTOPAa MHIYKIIMM MarHUTHOIO MOJIS IPOBOJHUKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATH H300paXEHHE, CO3/1aBa€MO€ IIJIOCKHM 3€pKalioM,
TOHKOMW JIUH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynupoBath mpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBAaHHUSA, MPOBOAUTH OMBIT U
(opMyJIMpOBATh BHIBOJIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHMs] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHMM: TpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJIE TaOIMI] U
rpaduKoB, JenaTh BEIBOBI [0 pE3yJIbTaTaM MCCIIECOBAHMUS,
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coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON U TPOCKTHOU
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaOOpaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PU3MUECKHUEe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aa4u
BbIOMpaTh (PU3NUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIHI,
HEOoOXOuMbIe NIl €€ pelleHUs, MPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
HOJIyYEHHOTI'0 3Ha4Y€HUs (PU3UUECKON BEIUYUHBL

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHMM C ONOPOM Ha WM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(uznueckue sBICHUS,

UCIOJB30BaTh  IMPU  pPELIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MH(OpMaIUU, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMAILIUIO;

OOBACHATh MNPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MacCHOr0 MCHOJIb30BAaHUS B OBCEJHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3MKE B MOBCEAHEBHON JKU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pACIpEeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NMpOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bubmunoreka LIOK
1.1 ®dusnka ¥ METO/Ibl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAHCHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubmmoreka [JOK

®a3oBble IEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK

41 UICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 [locTosiHHBIN 21€KTpUUeCKUil TOK. TOKH B 12 Bu6muotexa [JOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazueny 22

PeszepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HauMeHoBaHUe pa3esioB H TeM nugpoBbIe
Ne n/m P Kontpoabusie  IlpakTuueckue (itpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nosie. DIeKTpoOMarHuTHas bu6nuoreka [IOK
1.1 11 1 3
WHIYKIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 9 1 bubnmnoreka [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97c
59 MexaHnyeckue 1 3JIeKTPOMarHUTHbIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmunoreka LIOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bu6nuoreka [IOK
OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bubmunoreka LIOK
4.2 Crpoere aroma 4 https://m.edsoo.ru/7f41c97c
Bbubmunoreka LIOK
4.3 ATOMHOE S71pO S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 E::S;;f::g;?ﬁﬁ £41097¢
Hroro no pazueny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

01 Obobmarowiee oBToperie 4 E;IESJ:I/P/I:::;S?)E r(:/1§f41c97c
Hroro no pazueny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOAJIUHHOCTD JOKYMEHTA INIOATBEPK/IEHA.
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