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®denepanibHas pabodasi mporpamMma no yueOHoMy npeamety «Dusuka» (0a30BbIit
ypoOBeHb) (TpeaMeTHas o001acTh «ECTECTBEHHO-HAy4YHbIE TIPEAMETHI») BKIHOYAET
MOSICHUTEIIbHYIO 3aIUCKY, COJIEpKaHUE 00yUEHHUS, TUTITaHUPYEMbIE PE3YJIbTaThl OCBOCHUS
nporpamMMsl 1o (PU3UKe, TeMaTUYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHas 3amucka OTpa)kaeT OOIMe e W 3alauyd U3ydyeHus (PU3MKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €ro M3Y4YeHHUIO0 O0y4YaroluMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJIbl K OTOOPY COJIEp)KaHUf,
K ONPEJICTICHUIO TJIAHUPYEMBIX PE3YIIhbTaTOB.

Conepxkanue OOy4eHHUSI PACKPBIBAET COJEpXKATEJbHbIC JIMHUU, KOTOpPBIC
MpeaaraloTcs A 00s13aTeIbHOTO U3YYEHHS] B KaXKJIOM KJacCe Ha YPOBHE CpPEIHETO
o01ero o6pa3oBaHus.

[Inanupyembie pe3ynbTaTbl OCBOEHUS MPOrpaMMbl 1O (U3UKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE pEe3ybTaThl 3a BECh MEpUOJ OOYUYECHHS Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTIXKEHUS O0y4aromierocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHsI Ha YpOBHE CpeIHEr0 00111ero 00pa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBAHUI K pe3ybTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBarenbHOM nporpaMmmsl, npeactaBieHHbIX B OI'OC COO, a Takxke ¢ yd4€ToM
benepanbHOil paboueli mporpaMMbl BOCIUTAHUS U KOHIIENIUU NPENOAaBaHusl yueOHOr O
npenmera «®Pusnka» B 00pazoBaresbHbIX opranuzauusx Poccuiickoit ®deneparmu,
peaM3yIOIINX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBI.

Coneprxanue mporpaMMbl 1o (pU3MKe HapaBjIeHO HAa (POPMUPOBAHUE ECTECTBEHHO -
HAy4YHON KapTuHBI Mupa oOywaromuxcs 10—11 kmaccoB mpu oOydeHUM uX (U3HKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOrO mnonaxoaa. I[Iporpamma
o ¢usuke coorBercTByeT TpeboBanusM GI'OC COO k MmIaHUPyEeMbIM JIMYHOCTHBIM,
NpEeIMETHBIM U METallPeIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TakXKe YYUTHIBACT
HEOOXOJIMMOCTh pealii3allid  MEXKIIPEAMETHBIX CBs3e (U3UKKM C eCTECTBEHHO-
HAay4YHBIMU y4eOHBIMH MpeaMeTamMu. B Hell onpenenstoTcsi OCHOBHBIE LENH HU3y4YEHUs
GU3UKM Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUs, IUIAHUPYEMBIE PE3YJIbTaThl
OCBOCHUSI Kypca (M3UKH: JTUYHOCTHBIC, METANpeAMETHbIE, MpeAMEeTHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o Gpu3MKe BKIHOYAET:

IUTAHUPYEMbIE PEe3yJIbTaThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM
YHCJIe TIPEIMETHBIC PE3YJIbTATHI O ToJjaM 00 yUeHHUS;

cozepxanue yueOHoro npeamera «dusnkay mo rogam o0ydeHusl.

[Iporpamma 1o ¢u3uke MOXKET OBITh HCIIOJNIb30BaHA YYHUTENISIMH Kak OCHOBA
JUTSI COCTaBJICHHUS CBOMX paboumx mporpamm. [lpu pazpaborke pabouei mporpamMmbl
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B TEMAaTUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHBI BO3MOXXHOCTH HCHOJIb30BAHMUS
ANEKTPOHHBIX (LU(POBBIX) 00pa30BaTEIbHBIX PECYpPCOB, SBISIOIIUXCS Yy4€OHO-
METOUYECKIMU MaTepruaiaMu (MyJIbTUMEANITHBIC TPOTPaMMBI, SJIEKTPOHHBIC YYCOHUKHU
U 3aJaYHHUKH, DJICKTPOHHbIE OMOIMOTEKH, BHUpTyajbHbIE Ja0OpaTOPUHU, HUIPOBbHIE
IPOTPaMMBbl, KOJUICKIIMH ITU(GPOBBIX 00pa30BaTENBLHBIX PECYpPCOB), PEATHU3YIOIIUMU
TUIAKTHYECKHE BO3MOXXHOCTH HMH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH,
cofiepKaHie KOTOPhIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUM.

[Iporpamma 1o ¢u3MKE HE CKOBHIBACT TBOPYECKYI0 WHUIIMATUBY YUUTENCH |
MPEIOCTABISET BO3MOXKHOCTh JUIA peaU3allMd PAa3IMIHBIX METOJUYECKUX TOIXO/I0B
K OpraHm3anuu oOydeHus (U3WKE MPU YCIOBUU COXPAaHEHHUS OOs3aTEIbHOW YacTh
CoZIepaHus Kypca.

®du3nka Kak Hayka o HauOosiee OOUIMX 3aKOHAX MPHUPObI, BHICTYMAsi B KaueCTBE
y4eOHOro mpeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKIJAJ B CHUCTEMY 3HAHUU
00 okpyxatomieM wmupe. IlkonbHbli Kypc GU3MKH — CHUCTEMOOOpPA3yIOIIMA
JUTSl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIbKY (DPU3MUYECKUE 3aKOHBI JIEKAT
B OCHOBE TPOIIECCOB U SBICHUH, M3y4aeMbIX XHUMHEH, Ouomorueut, Qusmueckoin
reorpadueii u acrpoHomuei. Vcrnonab30BaHWe M aKTUBHOE MpPUMEHEHUE (PU3UYECKUX
3HAaHUM ONpeeNsieT XapakTep M pa3BUTUE pPa3HOOOPa3HBIX TEXHOJIOIMH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TIOJTYYCHHs] HOBBIX MaTE€pHAIIOB
C 3aJaHHBIMU CBOICTBaMHU U Jpyrux. M3yueHue (QU3MKM BHOCUT OCHOBHOM BKJIaJ
B (OpMHpOBAaHME  €CTECTBEHHO-HAYYHOM  KapTUHBI  MHUpa  O0O0yd4aroumumxcs,
B (hOpMUPOBaHNE YMEHUN MTPUMEHSTh HAYYHBI METO/ MO3HAHUS TPU BHITIOIHEHUU UMHU
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY kypca ¢hu3MKu 11 YPOBHS CPEIHETO O0IIEro 00pa30BaHUs TOJIOKEH Pl
U7IeH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPUHIIMITBI €T0 MOCTPOCHHS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEM Kypc SBISETCA JIOIMUECKU
3aBEpIIEHHBIM, OH COACPXKHUT MaTephall U3 BCeX pa3fesioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOU (PU3UKHU.

Hoesn cenepanuszayuu. B cOOTBETCTBUM ¢ HEeW mMaTtepual Kypca GU3UKU 00bEIUHEH
BOKpPYr (Qu3myeckux Teopuil. Beaymmm B Kypce sBusercs (OpMUPOBaHUE
MPEJICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus mpeanojaraeT  MCHOJIb30BAHHE
TYMaHUTApHOTO MOTEHIIMaNa (PU3NIECKO HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (PU3HKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMamMHu.

Hoes npuknaonoti nanpasnennocmu. Kypc (U3UKH Npeanonaraet 3HaAKOMCTBO
C IUMPOKUM KPYroM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHIOKEHUN U3yUeHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi TOCPEACTBOM BBEIACHHS dJIEMEHTOB COJICP)KAHMUS,
NOCBSAIIEHHBIX JKOJOTMYECKUM IpoOjieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI
C pPa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKXke O0CYXACHHS MPOOJIEM paloOHAILHOTO
IIPUPOJIOTIONH30BAHMSI M SKOJIOTHUECKON 0€301acHOCTH.
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CTepXKHEBBIMM DJIEMEHTaMH Kypca (HU3MKM Ha YpOBHE CpEIHEro OOIlero
oOpa3oBaHusl SBISIIOTCA  (Qu3nyeckue Teopur ((POpMUpPOBAHUE MPEACTABICHUN
O CTPYKTYype NOCTpOeHUs (U3HYECKOW TEOpuH, posid (yHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O NPUPOAE, I'PaHMIAX NPUMEHHUMOCTH
TEOPUH, Uil ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CHUCTEMHO-IESITEILHOCTHBIN TTOAX0 B Kypce (PU3UKU peau3yeTcs MpexkAe BCEro
3a CU€T OpraHu3aIK SKCIEPUMEHTAILHOM e TeIbHOCTH 00yuaromuxcs. [ 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTANIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPaTOPHBIX pabOT, KOTOPBIE B TPOrpaMMe Mo PU3nKe 00beTMHEHbI
B OOILIMI CIIMCOK YYEHUYECKUX MTPAKTUUYECKUX padoT. BhijeneHre B yka3aHHOM NEepeyHe
7a00paTOpHBIX pabOT, MPOBOJUMBIX [JIi KOHTPOJS M OIEHKH, OCYIIECTBIISIECTCS
y4acTHUKaMU 00pa30BaTEIbHOr0 MpoIecca UCXOAs U3 0COOECHHOCTEHN MIIaHUPOBAHUS U
ocHauleHusi kabunera ¢usuku. [lpu 3ToM obecrnieurBaeTcs OBIaJCHHE 00YHarOITUMUCS
YMEHUSIMU  TPOBOJUTH KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAHUS  3aBHCHMOCTEH
(¢u3NYECKUX BETMYUH U TOCTAHOBKY OMBITOB IO MPOBEPKE MPENIOKEHHBIX THIIOTES.

bonbiioe BHUMaHuE yAeNseTCs PEIICHUIO PacuETHBIX M KaueCTBEHHBIX 3ajlad.
[Ipu sTOM 111 pacu€THBIX 3aJlay MPUOPUTETOM SBISIOTCS 3aJaud C SIBHO 3aJaHHOM
(¢u3nUecKo  MOJENbI0, TMO3BOJSIIOIIME MPUMEHATh  HU3YYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fesia Kypca, TaK U MHTErpupys 3HaAHUS W3 Pa3HbIX
pa3znesoB. J{ns KauyecTBEHHBIX 3aJa4 MPUOPUTETOM SBIISIOTCS 3a/laHUsl Ha OOBSCHEHHUE
NPOTEKAHHUST (PU3NYECKUX SIBICHHI M MPOLECCOB B OKpYKAarOUIeH >KU3HU, TpeOyrolue
BbIOOpa PU3NYECKON MOAEINH ISl CUTYalluy MTPaKTUKO-OPUEHTHPOBAHHOI O XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OPI'OC COO k MarepHalibHO-TEXHUYECKOMY
o0ecrneyeHunIo yuaeOHoro mpoiiecca 6a30BbIi ypOBEHb Kypca (PM3UKH HA YPOBHE CPETHETO
obuiero o0pa3oBaHusl JAOKEH M3y4aTbCsd B YCIOBUAX MPEAMETHOrO KaOuHeTa (U3HKU
WIA B YCIOBUSIX HHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAyYHOTO
nukia. B kabunere GU3NKK TODKHO OBITH HEOOXOIUMOE JTAOOpaTOpHOE 000PYIOBaHUE
JUTSL BBITIOJIHEHUS YKA3aHHBIX B IporpaMme Mno (U3MKE YUEHMUECKHX MPAKTUYECKUX
paboT U AEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMmoHcTpalmoHHoe 000pyAoBaHKEe (POPMHUPYETCS B COOTBETCTBUHU C MPHUHIIUIIOM
MUHHUMAJIbHOM  JIOCTaTOYHOCTH M  OOECleuMBaeT IOCTAHOBKY IE€PEUYHUCIICHHBIX
B IporpaMMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAllMi JUIsl MCCIEIOBAHUS HM3y4aeMbIX
SBJICHUW M MPOLIECCOB, IMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTopHoe  OOOpydOBaHHE JJii  YYEHHYECKUX IMPAKTUYECKUX  padoT
dopmupyeTcst B BUi€ TEMaTHUECKUX KOMILJIEKTOB U 00ECIIEYMBAETCS B PaCUETE OJTHOTO
KOMILJIEKTa Ha JBYX oOOydvaromuxcs. TemaTuyeckne KOMIUIEKTBI JIa0OpaTOPHOIO
000pyI0BaHMsI JOKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIOIb30BaHUH aHAJIOTO BBIX
U 1UGPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPHUTENbHBIX CHUCTEM B BUIE
M (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIEJIIMU M3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

(dopMuUpoBaHUE MHTEpEca M CTPEMJICHHsS] OOY4aIOUIMXCS K HAYYHOMY H3Yy4EHUIO
MPUPO/IbI, PA3BUTUE UX UHTEIUIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTE;
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pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
HCCJIEI0BATEIHCKOIO OTHOIIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

(opMUpOBaHME HAYYHOIO MHPOBO33PEHUSI KaK pe3yibTaTa HM3y4YE€HHS OCHOB
CTpOEHUS MaTepu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMUpoBaHUE YMEHHUH OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX
3HAaHWHW ¥ HAYYHBIX JOKA3aTelbCTB;

dbopMupoBaHUE TIPEACTABICHUM O poiu (U3UKKA JJs  Pa3BUTHUS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTmkeHne HTHX 1efell ofOecreunBaeTcs pEUIeHHEM CIeAYIOMMX 33434
B IIpoIlecce U3y4eHHsI Kypca (pU3MKU Ha YPOBHE CpEIHEro o0IIero oopa3oBaHus:

OpUOOPETEHUE CHUCTEMBI 3HAHMK 00 o0uMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKIIOUas MEXaHUKY, MOJEKYIAPHYIO (GU3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIE€MEHTHI ACTPOPU3UKHU;

dbopMUpoBaHUE YMEHUU NTPUMEHSATH TEOPETHUECKUE 3HAHUS MJisi OOBSICHEHUS
bu3nUecKuX SBICHUN B TIPUPOAEC MW I TPUHATAS TPAKTHYCCKUX PEIICHUN
B IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CTMOCOOOB PEIICHUS PA3TUYHBIX 33/a4 C SBHO 33/IaHHON (HU3MUYECKOM
MOJIEJIBIO, 3a/1a4, TOAPAa3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue (PU3NUECKON MOJIENH,
aJICKBAaTHOM YCIIOBUSIM 3aJ1a4H;

NoHUMaHue (U3HUUYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CpPeay;

OBJIAJICHUE METOJAAMHU CaMOCTOSITEJIbHOTO TJIAHUPOBAaHUS W MPOBEICHUS
(bu3NYECKUX HKCIIEPUMEHTOB, aHAIM3a U MHTEPIpPETalud UHPOPMAIINH, OMPEICTICHHUS
JIOCTOBEPHOCTHU MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHME YCJIOBUW JJi1 PAa3BUTUS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBanusi orBomutcs 136 dacoB: B 10 kmacce — 68 yacoB (2 waca B HeEIENi0),
B 11 knacce — 68 yacoB (2 yaca B HEEIIO).

[Ipennaraemslii B mporpaMme 1o (pu3uKe nepeyeHb Jad0paTopHbIX U MPAKTHYECKUX
paboT SABJISETCS pEKOMEHI0BAaHHBIM, YUUTEIb JeJIaeT BRIOOp POBEACHHUS TaOOPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATHHBIX OCOOCHHOCTEHW 00yYaroIMXCs.

JIrobas paGouas mporpamMma JOJKHA MOJHOCTBIO BKIIIOUATh B ce0sl COAEpiKaHUE
JTAaHHOW TIPOTPaMMBI IO (PHU3HUKE.

B otnenbHbIX citydasx Kypc Gu3uKu 0a30BOr0 ypOBHS MOKET M3ydaThCs B 00bEMe 204
yaca 3a aBa roxa ooydenuss (3 4 B Hegemo B 10 m 11 kmaccax). B artom ciyuae
YBEJIMUMUBAETCS HE MeHee YeM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIOJIb3YETCS YUUTEIIEM
JUIT M3y4EHHUsS] BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM MpoduiieM OO0y4deHus, U
YBEIIMUMBACTCSl yueOHasi Harpys3ka, OTBOAMMAs HA M3y4eHHE MEXaHUKH, MOJICKYIISIPHON
GU3MKM W DJICKTPOAWHAMHKH, 3a CUET pacHIMpeHds 4Yucia JabopaTOpHBIX padoT
WCCIICIOBATEIILCKOTO XapaKTepa M YPOKOB PEIICHUS KAUECTBEHHBIX U PACUETHBIX 33]1a4.
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COJEPXXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUS

®usuka — Hayka o npupozae. HayuHble METOABI MO3HAHUS OKPYKAIOLIETO MUPA.
Ponp skcniepuMenTa U TEOpUU B MPOIECCe MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanne (U3MYECKUX SBIEHWNA © TporeccoB. HayuyHble THIOTE3BI.
dusnyeckne 3aKOHBI W TEOpUU. [ paHUIBI TPUMEHUMOCTH (PHU3UYECKUX 3aKOHOB.
ITprHIUIT COOTBETCTBUS.

Ponb u mecto gusuku B GOpMUPOBAHUHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA,
B MPAKTUYECKOU JIESITEIbHOCTH JIFOAEH.
Jlemoncmpayuu

AHasnorossie U HUPPOBLIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATYUKH.

Paznen 2. Mexanunka
Tema 1. Kunemamuka

MexaHnnueckoe ABMKeHHE. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 IBMkKeHUs. CucTema
orcuéra. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE
MaTepuaJbHONM TOYKM, HX TMPOEKIMM HA OCH CHCTeMbl KoopauHat. CroxxeHue
IIEPEMELIEHUN U CI0KEHUE CKOPOCTEMN.

PaBHOMepHOE U paBHOYCKOpPEHHOE TMpSMOJMHEHOEe JBWXKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TTYTH U TIEPEMEICHUs] MaTepHaIbHOM
TOYKU OT BPEMEHH.

CBoOomHoe najeHue. Y CKOpeHHe CBOOOTHOT'O MaICHUS.

KpuBonuHeliHoe nBWKEeHHE. [[BH)KEHME MaTEpUAIbHOM TOYKHA IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOpocTh. [lepuon
1 yactota oOpaiienus. LleHTpocTpeMuTenbHoe YCKOPEHUE.

TexHHYecKHUe YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUJOMETP, JIBUKEHUE
CHapsI0B, IIEMHBIEC U PEMEHHBIE IEPEIAUH.

Jlemoncmpayuu

Mogenb cHCTEMBI OTCYETA, WUIIOCTpPAlUs KUHEMAaTUYECKHX XapaKTEPUCTUK
JBU>KCHUS.

[IpeoOpazoBaHue IBHXKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmonenne paBuwxeHUst Teja, OpOIIEHHOTO TIOA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO TMaICHHUS.

Hanpasnienue ckopocTy npu IBUKEHUU 11O OKPY>KHOCTH.
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Yuenuueckuii sxcnepumenm, rabopamopnvle pabomul

N3ydyeHne HEPAaBHOMEPHOTO [JIBUKEHHS C LEJIbI0 ONPEICIeHUs MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOWICHUS ~ MEXAY  MOYTSIMH, MOPOWJCHHBIMH  TEJIOM
3a [0CJIEI0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JIBUKECHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yuenune 1BUKEHUS LIApUKa B BA3KOU KU IKOCTH.

N3ydenue nBuKeHUs Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHmmn otHocuTensHOCTH ['aymnes. [lepsoeiii 3akoH Herorona. MHepunanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuma. Ilpunuun cynepnosunuu cuil. Btopoi 3akoH HbrooToHa
JUIsl MaTepuaabHOM Touku. Tpetuit 3akoH HproToHa 111 MaTepraibHbIX TOYEK.

3akoH BceMupHoOro tsarorenus. Cuna tspkectu. IlepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoibxeHus, kadenus). Cuma tpenus. Cyxoe
Tperue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus okost. Koaddumument tpenus. Cuna
COIPOTHUBIICHHS TIPU ABUKEHUH TEJIa B )KUIKOCTH WJIH Ta3e.

[TocTynarensHOE U BpaliaTelbHOE IBUKEHUE a0COIOTHO TBEPAOTO TETA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [1nedo cuiel. YciioBus paBHOBeECHs
TBEPIOrO Tena.

TexHuueckue ycTpoNuCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAMIMUITHUKY, TBUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenre nHepLuu.

CpaBHEHUE Macc B3aMMOICVCTBYIOIINX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBHCUMOCTH CHJIBI YIIPYTOCTH OT JehopMalinu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOIBEME U MAJICHUH.

CpaBHEHME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VY cnoBusl paBHOBeCUs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul

N3ydenue nBuxeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE H
PE3MHOBOM 00pasIie, OT ux AchopMaIiu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEJIa, UMEIOIIETO OCh BPAIECHUS.



Denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccsr (6a30BbIit yPOBEHB)

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepualibHOM TOUKM (T€Ja), CUCTEMbI MaTepHalIbHbIX ToueK. VMmyibe
CUIBl M W3MEHEHHE HMIIYJbCa TeEJd. 3aKOH COXpPAaHEHWs HUMITylbca. PeakTnBHOE
JBHKCHUE.

Pa6ora cuiibl. MOIHOCTD CUJIBI.

Kunernueckass »Heprus MarepuaibHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKON SHEPTHHU.

[Torennmanbuas 3Heprus. [loTeHnmanbHas sHEprus ynpyro aedopMHUpPOBaHHON
npyxuHsbl. [loTeHuManbHas sHEprus Teja BOJIM3HU MOBEPXHOCTH 3EeMIIH.

[ToreHumanbHbIE U HEMOTEHIIHAIbHBIE CHITBI. CBSI3b PabOThI HEMOTEHIIUAIBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpOMCTBAa M IPAKTUYECKOE IPHUMEHEHHE: BOJOMET, KOIED,
IIPYKUHHBIM ITUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mOTeHIMAIBHOM 3HEPTUU B KUHETUYECKYIO U 0OPaTHO.
Yuenuueckuu sxcnepumenm, rabopamophuvie pabomoi

N3yueHne abCoMIOTHO HEYNIPYroro yaapa ¢ HTOMOMIbIO ABYX OJMHAKOBBIX HUTSHbBIX
MAasITHUKOB.

HccnenoBanue cBsizu padOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPruu Tesa
Ha [PUMEpPE PACTSHKEHUS PE3UHOBOTO KI'yTa.

Pazgen 3. Mouieky/isipHasi pU3HKa ¥ TEPMOAMHAMHKA
Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxenue. uddysus. Xapakrep JBUKEHUS U
B3aMMOJICHCTBUS YaCTHI] BenlecTBa. MoJe/n CTpOeHUs ra30B, )KUIKOCTEN U TBEPABIX TEJ
1 00BsICHEHUE CBOMCTB BEIllECTBA HA OCHOBE ATUX MoJiejieil. Macca u pa3Mepbl MOJIEK Y.
KomnuecTtBo BemecTBa. [locTosanas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa m €€ wusMmepenue. lllkama temmeparyp
Llenscus.

Mopens uaeanbHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KHHETHYECKOU
TEOPHH UCABbHOrO Tra3a. AOCOMIOTHAsS TeMIepaTypa Kak Mepa CpeJHel KUHETUYECKOU
SHEPryuU TEIUIOBOrO NBMKEHMS yacTull ra3a. Illkana temneparyp KenbBuHa. ['a3oBbie
3aKOoHbl. YpaBHeHue MenneneeBa—Knanelpona. 3akon JlansToHa. WM3ompouecchl
B UJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.



Denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccsr (6a30BbIit yPOBEHB)

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, GoTorpaduu MOJEKYII
OpPraHUYECKUX COCTUHCHUM.

OnbIThl 10 TUPPY3UHN KUAKOCTEH U Ta30B.

Mopenbs OpOyHOBCKOT'O IBHKCHUS.

Mogens onbita IITepHa.

OnbIThI, 1OKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3aUMOJECHCTBHS.

Mogenb, WUTIOCTPUPYIOLIAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OnbIThI, MJUTFOCTPUPYIONIUE YPABHEHUE COCTOSHUS U]I€aTTbHOIO T'a3a, U30MPOIECCHI.
Yuenuueckuui sxcnepumenm, iabopamoptsie pabomul

OmnpeneneHue Macchl BO3IyXa B KJIACCHON KOMHATE Ha OCHOBE M3MEpeHU 00bEéMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXIY TapaMeTPaMK COCTOSTHUS Pa3peKeHHOI 0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuyeckass cucteMa. BHYTpeHHsE SHEprus TEPMOAUHAMUYECKON
CHUCTeMBbI M crmocoObl €€ m3MeHeHus. KommuecTBo TemnoTel u paborta. BuyTrpeHHss
DHEPIUsl OJHOATOMHOIO HJIECAJIBHOrO ra3za. Buasl Temonepenayn: TeIIONpOBOIHOCTb,
KOHBEKIIMS, W3Jy4CHHE. Y JelbHAs TEIUIOEMKOCTh BellecTBa. KonMM4ecTBO TEIIIOTHI
IIPHU TEIUIONEpeaaye.

[Tonsitue 06 aguadbarnom npouecce. [lepBblil 3akoH TepMoauHaMuku. [Ipumenenue
NEepBOro 3aKoHa TEPMOJAMHAMUKHM K H3ompoleccaMm. ['papuyeckas uHTEprnpeTanus
paboTHI Taza.

BTtopoii 3akoH TepmouHaMuku. HeoOpaTUMOCTh MPOIIeCCOB B TPUPOJIE.

TemoBbie MamuHbl. [IpuHIMNBL MEeHCTBUS TEMIOBBIX MariuH. [IpeoOpa3oBanus
SHEPruM B TEIUIOBBIX ManHax. KoadduumeHT none3noro AecTBUs TEMIOBON MAILIUHBL.
[Muxn Kapao u ero ko3p@uIUEHT MOJE3HOT0 AEHCTBHS. DKOJOTHYECKHE MPOOIeMbI
TEIIO3HEPTETHUKHU.

TexHnu4ecKkrne yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJAHIIbHUK, KOHAUIUOHED.

Jlemoncmpayuu

M3menenne BHYTpEHHEH >HEpruu Tejia MpH COBEPIICHUH pabOThI: BBUIET MPOOKH
u3 OYTBUIKM MO IEHCTBUEM CXKAaTOrO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUAECOAEMOHCTpALs).

M3meHeHne BHYTpEeHHEN SHEPruM (TEMIIEpaTypbl) Tela MpH TEIUIoNepeaaye.

OnbIT M0 aAabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoil TypOMHBI, ABUTaTeNs BHYTPEHHEIO CrOpaHUsi, PEaKTHUBHOI'O
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophsie pabomul

N3mepenue ynenbHOU TEIIOEMKOCTH.

10
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Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u KoHjeHcamus. Mcmapenwe W KurneHue. AOCOMOTHAs U
OTHOCUTEJNIbHASI BIIAXXKHOCTh BO3AyXa. HacelmieHHbIi map. VYjaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT JIaBJICHHUS.

Tépnoe Teno. Kpucramimueckue um amopdHbie Teina. AHU3OTPONHS CBOWCTB
kpuctauioB. Kunakue kpucramwibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue u
KpUCTaJUIM3amus. Y IeapHas TeruioTa miaBiaeHus. CyoauMarus.

YpaBHEHHE TEIIOBOrO OaaHca.

TexHnuecKkre yCTponCTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KAIOPUMETP, TEXHOJOIMU IIOJYYEHUSI COBPEMEHHBIX MAaTEpUaioB, B TOM YHUCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue npu moHM>XKEHHOM JTaBJICHUH.

CrocoOb1 m3MepeHust BIaXKHOCTH.

HabGnronenne HarpeBaHus 1 IJIABICHHUS KPUCTALTMISCKOTO BEIIECTBA.

JleMoHCcTpanus KpUCTaJIOB.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomeol

N3mepeHune OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. daekrponuHaMuka
Tema 1. dnekmpocmamuxa

DIeKTpu3alus Tel. DJIEeKTpUUeCKUi 3apsia. JIBa BHIIa AIEKTPUUECKUX 3apsioB.
[IpoBOAHUKH, AUAJIEKTPUKUA W TMOJYIMPOBOAHUKHU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTrO
3apsna.

Bzaumoperictue 3apsgoB. 3akoH Kynona. TodeyHbId SIEKTPUYECKUN 3aps.
Dnektpudeckoe noje. Hanpsxk€HHOCTD 31eKTpruieckoro noJjs. [IpuHuun cyneprno3uuuu
ANEKTPUUYECKUX MOJEH. JINHUU HAaNPsSy)KEHHOCTH 3JIEKTPUUECKOTO TMOJS.

PabGora cun snextpocratmdeckoro mois. [lorennuman. PazHocTs moTeHIMAamnoB.
[IpoBOMHUKM U JUAJEKTPUKU B DBJIEKTPOCTATHUUECKOM moJie. Jlurnexrpuyeckas
IPOHULIAEMOCTb.

OnextpoéMkocTh. KoHneHcaTop. ONEKTPOEMKOCTh IUIOCKOIO KOHIEHCATopa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHndecknue yCTpOWCTBA W  MNPAKTUYECKOE MPUMEHEHHE:  3JIEKTPOCKOI,
AIEKTPOMETpP,  DJIEKTPOCTATUYECKas  3allliTa,  3a3€MJIEHHE  AJIEKTPONpPHOOPOB,
KOH/JICHCATOP, KOMMPOBAJIbHBIN alapar, CTPYWHbIA PUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO M TPUHLINI IEUCTBUSA IJIEKTPOMETPA.

B3aumopaeiicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE T0JIE 3aPSAKEHHBIX TElL.

[TpoBOAHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIeKTpOCTaTUYECKas 3alUTa.

11
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JIMPTIEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCHUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIA[M IUIACTHH,
PACCTOSTHUSI MEXYy HUMU U AUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabomul

N3mepenue 31eKTpOoEMKOCTH KOHAEHCATOpa.

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

DNEeKTPUYECKUI TOK. Y CIIOBHUS CYLIECTBOBAHUS JIEKTPUUECKOr0 TOKA. MICTOUHMKH
Toka. Cuna Toka. ITocTOAHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 yuacTka LEMH.

DONEeKTPUYECKOE  CONPOTUBJIEHHE.  YJEIbHOE  CONPOTUBIICHHE  BELIECTBA.
IlocnenoBarenbHOE, MapaJJIEIbHOE, CMEIIAHHOE COEAUHEHNE IIPOBOJHUKOB.

PaGota snextpudeckoro Toka. 3akoH J[xoyms—JIena. MomHOCTh AIEKTPUIECKOTO
TOKaA.

DIIEKTPOABUKYIIAs CHJIA U BHYTPEHHEE CONMPOTUBIICHHE MCTOYHHKA TOKA. 3aKOH
OMa 117151 TOJTHOM (3aMKHYTOM) AJIeKTpuyeckoi 1enu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS. MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH COMPOTHUBIICHUS
METAJUIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUUECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs] U TPUMECHAs TPOBOIMMOCTH MOTYITPOBOIHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUN TOK B PACTBOPAX U PaCIlIaBaX AJIEKTPOIUTOB. DIEKTPOIATHIECKAS
JIUCCOLMAIINS. DJIEKTPOJIH3.

DIIeKTpUUECKUd TOK B razax. CamMoCTOSITENbHBIN U HECAMOCTOSITEIbHBINA Pa3psil.
Monnus. [1nazma.

TexHnuecKkrne yCTpOMCTBA U MPAKTUUYECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOYHHUKHU TOKA, dJIEKTPOHATPEBATEIbHBIC MMPUOOPHI, dJIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI H
(bOTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN U0/, TalhbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS [IUIMHAPUUECKUX MPOBOAHUKOB OT JJIMHBI, IUTOIIAIH
ITONIEPEYHOr0 CEUEHUS U MAaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipamoe  wm3MepeHHEe  BIEKTPOABMXKYIEH  cuwibl. KopoTkoe — 3aMmbIkaHue
raJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBHCUMOCTh COPOTHUBIICHHUSI METAJNIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTE 3JEKTPOJIUTOB.

HckpoBoui pa3psa v MpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSISI TPOBOJUMOCTD THO/IA.

12



Denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccsr (6a30BbIit yPOBEHB)

Vuenuuecxuii sxcnepumenm, rabopamopHule pabomol

N3ydyeHne cMenanHoro COeIMHEHHS PE3UCTOPOB.

N3mepenne »ICKTPOABHKYIINEH CHJIBI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHHUS.

Hab6monenne amekTpoiusa.

MexnpeaMeTHbie CBSA3H

Nzydenue kypca ¢uszuku 6a30Boro ypoBHs B 10 kacce ocymecTBIsieTcsi ¢ yuéTom
COJIEPKaTENbHBIX MEKIPEIMETHBIX CBSA3EH ¢ KypcaMH MAaTeMaTUKH, OUOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHHU.

Medsicnpeomemnvle nousmus, CBS3aHHBIE C W3YYCHHEM METOJOB HAaYYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (aKT, TUTIOTE3a, U3MUecKass BeIUINHA, 3aKOH, TEOpHs,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHEHHH, JMHEWHas ¢yHKIus, napadoa,
runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
MIPOEKIMH HA OCU KOOPANHAT, CIOXKEHHUE BEKTOPOB.

buonoeus: mMexaHwdeckoe [BIKEHHME B >KMBOM mpupozae, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OPraHu3MoB (BUIBI TEIUIONEpPENadu, TEIUIOBOE pPaBHOBECHUE),
AJIEKTPUUECKUE SBJIICHUS B )KUBOU MPUPO/IE.

Xumus: DUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYN, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEW W Tra3oB,
AJIEKTPUYECKUE CBOMCTBA METAJIJIOB, AJIEKTPOJUTHYECKAS JUCCOLUALINS, TaTbBAHUKA.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKCHUN C HCIOJIb30BAHUEM MEXaHH3MOB, Y4ET
TPEHHUS B TEXHUKE, TMOJIIMWITHUKU, HWCMOJb30BAHUE 3aKOHA COXPAaHEHHUS HMITYJbCa
B TeXHUKE (pakeTa, BOAOMET W APYTHE), JBUTATE]Ib BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJIOJUIbHUK, KOHIUIIMOHED, TEXHOJIIOTHH MOTYyYEHUSI COBPEMEHHBIX
MaTepuasIoB, B TOM YHCJIE HAHOMATEPUAIOB, © HAHOTEXHOJIOIMH, AJIEKTPOCTATHYECKAS
3allUTa,  3a3€MJIGHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIM  TMPUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIEKTPOOCBETUTENBHBIC MPUOOPHI, raThBAHUKA.

11 KJIACC
Pa3znen 4. DinekTpoiuHAMHUKA
Tema 3. Maznummnoe noJe. In1eKmpoMacHUMHAA UHOYKYUA

IlocTossHHBIE MarHuThl. B3aumojeicTBHE ITOCTOSHHBIX MarHMTOB. MarHmTHOE
nosie. BekTop MarHuTHOW WHAYKIUU. [IpUHIMI CyNeprio3uIMd MarHUTHBIX TOJICH.
JIvHum marHuTHOM MHAYKIMU. KapTuHa TMHWIT MarHUTHOM MHAYKIIAW TTOJISI HOCTOSTHHBIX
MarHuTOB.

MarnutHoe 1moJie mIpOBOJHMKA C TOKOM. KapTuHa JUHUNA WHIYKIIMA MarHUTHOTO
OJISI ITTMHHOT'O TIPSIMOT'O ITPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KaTYII KU
¢ TokoM. OnbIT OpcTeaa. BzanmoaencTue NpoBOJHUKOB C TOKOM.
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Cuna Amrniepa, €€ MOIYJIb U HallpaBIICHHUE.

Cuna Jlopenua, €€ Monxynb M HampaBlICHHE. J[BH)KEHHME 3apsDKEHHOM YacTHUIBI
B OJJHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBneHne 3neKTpOMarHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHMTHOM WHIYKLIHH.
DIIEKTPOABWKYIIAsA CUJIA HHAYKIIMHU. 3aKOH 3JIEKTPOMAarHuTHOM MHAyKInu dapajes.

BuxpeBoe anekTpuueckoe moJsie.  ONEKTPOABIKYILAS  CWJIA  MHIYKIUU
B IIPOBOJHUKE, IBHKYIIEMCS IIOCTYIIATEIBHO B OJJHOPOIHOM MAarHUTHOM IIO0JIE.

[IpaBuno Jlenua.

NunyktuBHOCTE.  SIBIEHME  CaMOMHIYKLIMH. ONEeKTpOABMKYIAs  CHIIA
CaMOMHIYKIINH.

DHEpruss MarHUTHOT'O TOJIS KaTYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUThl,  JJIEKTPOJABUIATENlb,  YCKOPUTEIM  DBJIEMEHTAPHBIX  YaCTHII,
WHJYKIMOHHAS NIEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO MMy4YKa MarHUTHBIM I1OJIEM.

JInHUM UHAYKIIUA MAarHUTHOTO TOJIS.

B3anmonencTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelicTBue cuiibl JIoOpeHIla Ha MOHBI AJIEKTPOJIATA.

SIBneHne 3NEKTPOMAarHUTHOW UHAYKIUU.

[Ipasuiio Jlenua.

3aBUCHUMOCTh DJIEKTPOABWKYIIEH CHJIbI HHAYKUUA OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOMHYKIIUU.

Yuenuueckuui sxcnepumenm, iabopamopuvie pabomul

N3y4yeHre MarHuTHOTO IOJISI KATYIIKHA C TOKOM.

NccnenoBanue NeCTBUS MOCTOSHHOTO MAarHWTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3znen 5. KoneOGanust u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbLE KONEDAHUA

KonebarenpHasa cuctema. CBOOOAHBIE MEXaHUUECKHE KoJeOanus. ['apmoHnueckue
konebanus. Ilepuon, yactora, ammmryaa u (asza konebanuil. [IpyXKMHHBIA MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKUX KojeOanuit. [IpeBpaienue
HHEPrUM NMPU FAPMOHUYECKUX KOIEOaHUX.

KonebarensHbrit KOHTYp. CBOOOAHBIC AIEKTPOMAarHUTHBIE KOJICOAHUS B UJ1€aTbHOM
K0J1e0aTeTbHOM KOHTYpEe. AHAIOTus MEXIYy MEXAaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusmu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUST HHEPrUU B HUJCATHLHOM
KoJieOaTeIbHOM KOHTYPE.
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IIpencraBineHne o 3aryxallux KojeOaHUsX. BBIHYyXIEHHbIE MEXaHUYECKUE
KojeOanus1. Pezonanc. BeiHyX1eHHbBIE AJIEKTPOMarHUTHIE KOJIeOaHusl.

[lepemennslii TOk. CHHYCOUIAIBHBIN NEPEMEHHBIN TOK. MOIIIHOCTH NTEPEMEHHOTO
TOKa. AMIIIUTYJHOE U JEHCTBYIOIEE 3HAYECHUE CUIIBI TOKA U HAIIPSDKCHMUS.

Tpancdopmarop. IlpousBojacTBo, mnepegaya W MNOTPEOJICHUE AIEKTPUUECKOU
DHEPIUM. OKOJIOTMYECKNE PHUCKU TPHU TPOU3BOJCTBE JIIEKTpodHepruu. KynbTypa
VICIIOJIb30BAHUS JIEKTPO3HEPTUU B TOBCEAHEBHOM KU3HU.

TexHuyeckrue yCTpOHWCTBA U MPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEPEIay.
Jlemoncmpayuu

Hccnenoanue mapamMeTpoB  KoJieOaTeNbHOW CUCTEMbl (NPYKUHHBIA  WJIU
MaTEeMaTHYECKUN MasTHUK).

HabGmronenue 3aTyxaromux Koae0aHuu.

HccnenoBanue CBOMCTB BBIHYXKCHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOAHBIE 2JIEKTPOMATrHUTHBIE KOJICOAHMS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAIpsDKEHHMsST OT BPEMEHH)
JUIS 3JEKTPOMArHUTHBIX KOJIEOaHUH.

Pezonanc nmpum  mocnenoBaTENbHOM — COSAMHEHMHM  PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenps TMHUH 3JIEKTpONepeqadH.
Yuenuueckuu sxcnepumenm, iabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPHUO/Ia MAJIBIX KOJIeOaHUI Ipy3a HA HUTH OT JJIMHBI
HUTHU U Macchl rpy3a.

HccnenoBanne mepeMEHHOrO0 TOKa B LENM W3 IOCIEAOBATENBHO COEAMHEHHBIX
KOHJIEHCATOpPa, KaTyILIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMAZHUMHbLE 60JIHbL

MexaHnnueckue BOJHBIL, yciaoBus — pacnpocTpaHeHus. Ilepuon. CkopocTtb
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsie u npoaoabsHble BOIHbL. HTEpdepeHus
U TUQpaKinsg MEXaHHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

ONIEKTPOMArHUTHBIE BOJHBL. Y CIOBHUS HW3JIy4EHHs] DJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opueHtanusa BekTopoB E, B, v B smexkrpomarnuTHOi BosiHe. CBoiicTBa
ANIEKTPOMAarHUTHBIX BOJIH: OTpPaXEHWE, MPEJOMIICHHE, MOosIpu3anus, audpakuus,
uHTeppeperursa. CKopocTh 31EKTPOMArHUTHBIX BOJIH.

[llkana SNEKTPOMAarHUTHBIX BOJH. [IpHuMeHeHHe HIEKTPOMArHWTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHIMITBI paAUOCBSI3U U TENEBUACHU. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKAOIIEH CPENBI.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJbTPAa3BYKOBas JHMArHOCTMKAa B TEXHUKE MW MEIULMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.
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Jlemoncmpayuu

OO6pa3zoBaHue U pacpoOCTPaHEHUE MOMEPEUHBIX U TPOJOJIBLHBIX BOJH.

KoneOmromeecs Te1o Kak HCTOYHUK 3BYKa.

Hab6mronenue orpakeHus v NpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne nuatepdepeniinn 1 Audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HabGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOM
KOJIeOaHUH.

HccnenoBanre CBOWCTB SJIEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPETOMIICHUE,
noJisipu3anus, nudpakis, nHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonMHENHOE pacIpOCTPaHEHUE CBETA B OTHOPOJHOM
cpene. JIyd cBera. ToueuHbIli HCTOYHUK CBETA.

OTtpaxenne cBeTa. 3aKOHbI OTpaxeHHs cBera. llocTpoeHne u300paKeHHI
B IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli  yrom MOJTHOTO
BHYTPEHHETO OTPAXKECHHUSI.

Hucnepcust ceeta. CoxHbINM cocTaB Oenoro ceera. L[Ber.

Cobuparomue u paccenBarouiue JuH3bl. ToHkas nuH3a. DokycHOE paccTosiHuEe U
ONTHYECKass cuia TOHKOM JuH3bl. llocTpoenne wu3z00pakeHMH B COOMPAOIIMX U
paccenBarOMX JuH3ax. Popmyra TOHKOW JIMH3bL. Y BEIMYEHHE, TABAEMOE JIMH30M.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. UnTtepdepennms cBeta. KorepeHTHbIE MCTOYHUKH. Y CJIOBHUS
HAOJIIOICHUST MAaKCUMYMOB U MHHHUMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOTePEHTHBIX UCTOYHUKOB.

Hudpaknus cera. Judpakmmonnas pemérka. YciaoBue HaAOMIOIECHUS TIaBHBIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, (hoToanmapar,
MIPOSKIIMOHHBIN armapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHASI OMTUKA, AU(PPAKITHOHHASL
peLIETKA, TTOISAPOUI.

Jlemoncmpayuu

[IpsMonMHEeHOE  pacHpoOCTpaHEHUE, OTPAKEHHE U MPEJIOMIIEHHUE  CBETA.
OnTuyeckue mprudOpHI.

[TonHoE BHyTpeHHEE OTpakeHrue. Moienb CBETOBOIA.

HccnenoBanue cBoWcTB U300pakeHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TeJIECKOna.

Ha6monenne natepdepeHinm crera.

Hab6monenne nudpakuun crera.

Hab6mronenue nucnepcuu ceera.
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[Tonyuenue criekTpa ¢ MOMOIIBIO MPU3MBI.
[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.
Hab6mronienue nomnsipusaiuu cBera.

Vuenuuecxuii sxcnepumenm, rabopamopmule pabomuol
N3mepenue mokaszarens MpeoMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.
Hab6mronenune nucnepcuu cBera.

Pa3nesn 6. OcHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIBHOCTH

['paHnubl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKHU. [locTyinaTel crneuraibHOU
TEOPUU OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH CBETa B BaKyyME,
MPUHIIUAN OTHOCUTEIBLHOCTU DIHIITENHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHHE BpPEMEHU U COKpAILICHUE
JIUTAHBI.

DHEprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs3b MacChl C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTULIbI. DHEPTHUs ITOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Inemenmol KBAHMOBOU ONMUKU

®ortonsl. Popmyna [lnanka cBsA3M 3HEpruM (POTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTie u wuccnenoBanue Gorodddexra. Omnbitet A.I'. CroneroBa. 3aKOHBI
dbororddekra. YpaBHenue OuHmTelHa g ¢dorodddekra. «KpacHas rpaHUIa»
dbotorddekra.

JaBnenue ceeta. OnbiTel [1.H. Jlebenera.

XHUMHUYECKOE JICCTBUE CBETA.

Texnuueckue yCTpOWCTBA ©  TMPAKTHYECKOE TMPUMEHEHHE: (HOTOIJIEMEHT,
(dboTOIaTUMK, COTHEUHAs Oarapes, CBETOIHO/I.

Jlemoncmpayuu

®otoad(heKT Ha YCTAaHOBKE ¢ IMHKOBOMW TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHENTHETO (oTodPdeKTa.

Cseronuo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmbiTel Pesepdopna mno paccessHUIO —0-YaCTHII.
[nanerapuas monens aroma. [loctynarel bopa. U3nydenue u nornomienre GOTOHOB MpU
IIEPEXOJIE ATOMA C OAHOTO YPOBHS DHEPIUM Ha Apyroi. Buael criektpos. CrieKTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BonnoBeie cBoiictBa yactuil. Bomnbl e bpois. KopnyckyisspHO-BOJHOBOU
JTyaJIA3M.

CnoHTaHHOE U BBIHYXJIECHHOE U3JTyYCHUE.

TexHuueckne yCTpOMCTBA U IMPAKTUUECKOE NMPUMEHEHUE: CHEKTPAIbHBIN aHAIN3
(ceKTpoCKoIl), Ja3ep, KBAHTOBBIN KOMITbIOTED.
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI Ja3epa.
Habmonenue nmHelyaThIX CIEKTPOB U3TYyUEHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomul
Habmronenue nmHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JTOKA3BIBAIOIIUE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
pannoaktuBHocTH. OmnbITl Pesepdopna mo omnpeneneHuio coctaBa paJllOaKTUBHOTO
uznydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3inydeHus. BiusHue paanoakTHBHOCTH Ha
’KUBBIC OPTraHU3MBI.

OtkpbiTie TpoTOHA U HeWTpoHa. Hykmonnas wmopenp sngpa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Tomnsbi.

Anbba-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIM OeTa-pacman. ["amma-uznydenue.
3aKOH paAMOAKTUBHOIO pacnajia.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledekt maccl siapa.

SnepHble peakiuu. /lenenue u cuHTe3 €.

SAnepusbiii peaktop. TepmosinepHsiii cunTe3. [IpobieMbl U TEPCIIEKTUBBI SIECPHON
DHEPIreTUKH. DKOJOTUYECKUE ACIIEKTHI SIACPHOM SHEPIETUKH.

DJieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOICHUS ¥ PETUCTPAIIAN SJIEMEHTAPHBIX YACTHII.

@yHaaMeHTalbHbIe B3auMoAeCcTBUS. EAMHCTBO (pr3nyeckoil KapTUHBI MUPA.

TexHuyeckne yCTpoWCTBA W MPAKTUYECKOE IPUMEHEHHUE: JI03UMETp, Kamepa
Bunbcona, siepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu

CU€TurK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuui sxcnepumenm, iabopamophvie pabomul

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hOTOTrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHA acTpoHOMHUH. [IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nus, spKkue 3BE3/1bl, IUIAHETHI, UX BUAUMOE JBH)KEHUE.

ConneuHas cucreMa.

Connue. Conneunast akTUBHOCTh. Mcrounnk sHeprum CosHua u 3BE€34. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIEeKTpaJIbHbIN KJIacC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW MOCIIE0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTBY ISl 3BE3/ TJIABHOU
IIOCJIEIOBATENBHOCTH. BHYyTpeHHee cTpoeHne 3BE31. COBpPEMEHHBIEC MPENCTABIICHUS
O MMPOUCXOXKJICHUH U 3BOroMU COlHIA U 3BE311. DTalbl )KU3HU 3BE3].

Mueunsiii [TyTe — Hama ['anaktuka. [lonoxxenue u npuxenne ConHua B ['aakTuke.
Turnsl ranakTuk. PagroranakTuky U KBazapbl. YHEpHbBIE IBIPHI B AApax rajJaKTUK.
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Bcenennas. Pacmupenne Bceenennoit. 3akon Xa0O0ia. Pa3Oeranue rajakTuk.
Teopus bosbiioro B3peiBa. PemkToBo€E n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUHU.
Yuenuueckue nabnooenus

HaGmronenuss HEBOOPY)KEHHBIM TJIa30M C  MCIOJIb30BAHHEM KOMIIBIOTEPHBIX
MIPUJIOKEHUM JJIs OTIpeIeNICHUs TI0JIOKEHUSI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO JIaTYy:
OCHOBHbIE c03Be3/11s1 CEeBEpHOro MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon Jlynsl, mnaner, Mneunoro IlyTu.

06001 awiee NOBTOpPEHNE

Ponb ¢pu3uku u acTpOHOMUU B YKOHOMUYECKOM, TEXHOJIOIMUECKOM, COLIMATIBbHON U
TUYECKON cdepax NesATeNbHOCTH YeJOBeKa, pojb M MECTO (U3UKH M aCTPOHOMHUU
B COBPEMEHHOI HAay4yHOW KapTHHE MHpA, POJib (PU3NYECKONW Teopuu B (HOPMUPOBAHUU
NPEICTaBICHUNH O (U3NYECKOW KapTHMHE MHUpPA, MECTO (DHU3MUECKON KapTUHBI MUPA
B OOIIIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymecTBIsIETCS ¢ y4ETOM
CoJiepKaTeIbHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMu MaTEMaTHKU, OMOJIOTHH, XUMHUH,
reorpauu U TEXHOJOTUH.

Meowcnpeomemnvie noHsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHHE, HAYYHBIA (DaKT, TMmoTre3a, pu3ndeckas BEIMUUHA, 3aKOH, TEOPHS,
HaAO0JII0/ICHHE, DKCTIEPUMEHT, MOJISIIUPOBAHUE, MOJIEIh, U3MEpPEHHE.

Mamemamuxa: pemieHue CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX MPOEKIMH HA OCU KOOpPJWHAT, CJOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOJ00US TPEYroJIbHUKOB, OMPEEICHUE TUIONIA N
MI0CKUX GUryp u oobéMa Tel.

buonoeus: >nekrpuyeckre sBJICHUS B dKUBOU MPUPOJE, KOJeOaTeTbHbIE JBUKEHUS
B JKMBOM IPUPOAE, ONTHUYECKUE SIBIICHUS B JKUBOM MPHUPOJEC, JICUCTBHE paaAHALUN
HA KMBBIC OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJICKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX TEIL,
MEXaHU3MbI 00Pa30BAHUS KPUCTAIUTMYECKON PEIIETKHU, CIEKTPATIbHBIN aHAIN3.

l'eoecpagus: marHUTHBIEC TMOMIOCAa 3€MJIM, 3aJIe)KM MarHUTHBIX Py, (OTOChEMKA
36MHOM IIOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonocus:  NUHUAM  DJEKTPOIIEpeNad, TEHEPATOp NEPEMEHHOr0  TOKa,
AJIEKTPOJIBUTATENb, MHIYKIIMOHHAS TI€4Yb, pajap, paaAuonpuéMHUK, TEIEBU30p, AaHTCHHA,
tenedoHn, CBY-neuyb, NPOCKUMOHHBIA ammapaT, BOJOKOHHAs OINTHKA, COJIHEYHAas
Oatapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenue ydeOHOro mnpeaMera «@PuU3MKa» HA YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusi (0a30BbIli ypOBEHb) ITOJDKHO OOECIICUUTh JIOCTHXKCHHE CIIEAYIOITUX
JUYHOCTHBIX, METAMPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS ydeOHOro rmnpeaMera «®DuU3UKa» JOJIKHBI
OTpaXaTb TOTOBHOCTb U  CIOCOOHOCTh  OOyYaroUmIMXcsi  PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOSKICHUM, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM
HEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE S>KU3HEHHOTO OIbITa M OMbITa
NEATENIbHOCTA B MPOLECCE peaM3allid OCHOBHBIX HAIlPaBJICHHII BOCHUTATEIbHON
NEATEIbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpaxaaHcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMK OOY4YaIOIIErocsl KaK aKTHBHOTO M
OTBETCTBEHHOI'O YJIEHA POCCUICKOro OOIIECTBA;

IPUHATHE TpPaJULIMOHHBIX OOIIEYEeIOBEYECKMX  T'YMaHMCTUYECKUX "
JEMOKPaTHYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTh B HWHTEpPECAX TIPakIaHCKOro
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aHUMOJEHCTBOBATH C COLMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C MX
(GYHKIUSAMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM ¥ BOJIOHTEPCKOU IESTENBHOCTH;

2) IaTPHOTHYECKOI 0 BOCIIUTAHUSA:
c(OPMUPOBAHHOCTh POCCUNCKOM T'Pak1aHCKON UIEHTUYHOCTH, MaTPUOTU3MA;
[ICHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OpPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMbI W IIEHHOCTH, B TOM YHCIE B
JIEITEIILHOCTUA YYEHOTO;

OCO3HAHHE JJMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMIUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHHS
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs SCTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero GpU3N4ecKoil HayKe;
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S) TpyA0BOro BOCIIUTAHMS:

UHTEpEC K pa3iMuHbIM chepaMm MpodeccruoHaTbHOM AESITEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHUE COBEpPIIATh OCO3HAHHBIN BHIOOp Oymymiein
npodeCCHy B peaTu30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMO0OOPa30BaHUIO B 00J1aCTH (PUBUKHU
Ha MPOTSHKEHUU BCEH JKU3HH,

6) 3K0JIOrM4ecKoro BOCIIUTaHUs

c(hOpMUPOBAHHOCTH FKOJIOTUYECKOMN KyIbTYphl, 0CO3HAHKE II100aJIbHOT0 XapaKTepa
HKOJIOTMYECKHUX MPOOJIeM;

IUIAHUPOBAHUE W OCYILECTBJIECHHUE NIEMCTBUU B OKPYXKAIOIIEH CpEelAe Ha OCHOBE
3HAHUS LEeJIed YCTOMUYMBOrO Pa3BUTHS YEJIOBEUYECTBA;

Pacumivipenrie onbiTa IEATEILHOCTH 3KOJIOTMUYECKON HANpaBiI€HHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3BHUKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHUE I[EHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCThH B MPOIECCE U3YUEHUS
(GU3UKM  OCYHIECTBISITh  MPOEKTHYHO UM KCCIENOBATENIbCKYIHO  JICSITEIbHOCTD
WHJIUBUAYATBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrbie 1oruyeckue 1eMCTBUA:

CaMOCTOATENFHO (OPMYIUPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

onpeaAciTh HCJIN ACATCIIbHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPHUU UX JOCTHIKCHU A,

BbIABIIAATE 3daKOHOMCPHOCTH M IIPOTHBOPCUYHA B paCCMATPHUBACMBIX (1)I/IBI/I‘1€CKI/IX
ABJICHUAX,

p33pa6aTI)IBaTI> IIaH PCHICHUA HpO6JI€MI)I C y‘{éTOM dHaJIn3a HMCIOIMINXCA
MAaTCPpHUAJIBHBIX 1 HCMATCPHAJIbHBIX PCCYPCOB,

BHOCHTb KOPPCKTHUBBI B ACATCIBHOCTb, OLHCHUBATL COOTBCTCTBHUC PC3YJILTATOB
oeJsiM, OCHNBATh PUCKU HOCJ'IeI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHUPOBATh U BBINOJHATH PabOTy B YCJIOBHSIX PEAbHOIO, BUPTYaJbHOIO H
KOM6I/IHI/Ip0BaHHOI‘O BBaHMOHeﬁCTBHH;

Pa3BUBATb KPCATHBHOC MBIIIJICHUC IIPpU PCIICHNUHN JKU3HCHHBIX HpO6J’IGM.

ba3oBrble ucciienoBare1bCKue 1eicCTBUA:

BIaJeTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TIOHATUAMH M METOJaMHU
(bu3nuecKor HayKu;

BJIaJ€Th HAaBBIKAMU Y4eOHO-MCCIETOBATEIbCKOW W TPOCKTHOW NeATEIbHOCTH
B o0nactu (U3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY
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METOJIOB pellIeHUs 3a7ad (PU3NUECKOro COAEepKaHUs, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B
NIO3HAHUS;

BJIQI€Th BHUAAMHU  JCSATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEpIpETalUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalUsX,
B TOM YHCJIE IPU CO3JJaHUU YYEOHBIX TPOEKTOB B 00IACTH (PU3UKHU;

BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3M U aKTYyaJM3UpPOBaTh 33/1a4y, BbIIBUTATh
TUIOTE3Y €€ PEIIEHUs, HAXOAUTh apryMEHTHI IS IOKA3aTeIbCTBA CBOMX YTBEP)KJICHUM,
3aJ1aBaTh MapamMeTpbl U KPUTEPHUH PELLICHMUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3alayd pe3yibTaThbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb U  (OpPMYJIMpPOBaTh COOCTBEHHbIE 3a7aud B  00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHUCJIE IIPY U3Y4YEHUU (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh  NEPEHOCUTh 3HaHUs 1O (U3MKE B  IPAKTUYECKYKD  00IacThb
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTe;

BBIIBUTATh HOBBIE UJIEH, MTPEAJIaraTb OPUTHHAIBHBIE TIOJIXOIbI M PELICHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, JOMYCKAIOIIUE albTEPHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmeii:

BIaJCTh HaBBIKAMU TMONy4deHUs uHPOpMAUU  (PUBUUECKOTO  COJIepKAHUS
W3 KMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEILHO OCYILIECTBISATh TIOWCK, aHaJM3,
CUCTEMATH3allUI0 M WHTepOperanuio HHGOpMAIUU pPa3IudHbIX BUIAOB U GopMm
Mpe/ICTaBJICHNUS;

OIICHHBATh JJOCTOBEPHOCTh HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTUN
B PCIICHMM KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX  3a/a4
C coOmoneHneM TpeOOBaHWUN JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBbIX W OATUYECKUX HOPM, HOPM HHGOPMALUMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUYECKOTO COJECPIKAHMSI B Pa3IMYHBIX dopMarax ¢ yd€ToM
Ha3HaueHUs WHPOpPMAIMA W TEJICBOW ayAUTOPWHU, BBHIOMpAs ONTUMAIBHYIO (GOpMYy
MpEACTaBICHUS U BU3YyaTU3aluu.

KomMmyHHKaTHBHbIC YHUBEPCAJbHbIC YYeOHBIE 1eICTBUSA:
OCYIICCTBJIATD O6I]1€HI/I€ Ha ypOKax (I)HSI/IKI/I H BO BHe-ypquoﬁ ACATCIBbHOCTH,
pacrio3"aBaTb NPEAITOCHIIIKHA KOHq)J'H/IKTHBIX CI/ITyaL[I/Iﬁ U CMATYaTh KOH(l)J'II/IKTBI;
paSBépHYTO N JIOTUYHO nU3JjiaraTb CBOIO TOYKY 3PCHUS C UCITIOJIb30BAHUEM A3BIKOBLIX
CPEACTB;
ITOHUMATb 1 UCITI0JIB30BATh ITPCUMYIIICCTBA KOMaH)IHOﬁ N MHAWBUAYAJIbH ou pa6OTBI;
BBIOMpATH TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUM C y4€TOM OOIINX HHTEPECOB,
1 BO3MOKHOCTEH KaXXI0Iro 4JICHAa KOJIJICKTHUBA,
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IPUHUMATh L€ COBMECTHOU JIEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH
JEUCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH AEUCTBUM, pacpeIeATh PO C YUETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh PE3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJAJa U KaXJOr0 y4aCTHMKA KOMaHJbl B OOIIMIA
pE3yJIbTAT MO pa3padOoTaHHBIM KPUTEPUSIM;

npemjiaraTb  HOBBIE TNPOEKTHI, OLIEHWUBATh MJAEU C TO3ULIUU HOBHU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMUHBIX CUTYALUAX,
IPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITETILHO OCYIIECTBIIATH O3HABATEIbHYIO IEITELHOCTh B 00JIACTH (PUBUKHU
U aCTPOHOMHHM, BBISBISITh MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBAaTH COOCTBEHHBIC
3a]a4u;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS] pACUETHBIX M KauECTBEHHBIX 3a]ady,
IUIAaH  BBIMOJHEHHUS] TPAKTUYECKOM paldoThl € YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEIIOYTEHH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK{ yueOHOIro IpeaMeTa Ha OCHOBE JIMUHBIX IPEIIOUYTEHUMH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTh
3a PEILCHNUE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSIBICHUIO 3PYAUIIMUA B 00acTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, SMOIIMOHATbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIAJIeTh HAaBBIKAMU I103HABATENILHOW pedIeKCHH KaK OCO3HAHMs COBEPIIAEMBIX
JeMCTBUI M MBICITUTEIbHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHHIA;

UCIIONIb30BaTh NpUEMBI pedieKCHM ISl OLEHKU CUTYyallMH, BbIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHUBBI M QpTYMEHTBI IPYTHX MIPH aHAIHU3€E PE3yIbTaTOB I€ATEIHHOCTH;

MPUHUMATD ce0s1, MOHNUMAasi CBOM HEJOCTATKH M IOCTOMHCTBA;

IPUHUMATh MOTHUBBI M apTYMEHTBI IPYTUX [P aHAJIU3€ Pe3y/IbTaTOB JESTEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX Ha OIIMOKH.

B npouecce AOCTHMXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTrPaMMBbl
no (¢Gu3MKe I8 YpOBHS CpelAHero oOmiero oOpa3oBaHus y OOy4arommxcs
COBEPIIIEHCTBYETCS HYMOIMOHATLHBIH WHTEIJICKT, Ipenoararnui
c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHMs, BKJIIOYAIONIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS PAa3BUTHS COOCTBEHHON AMOIMOHAIBHOM Chephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHUS, BKIIOYAKOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHHAMATh
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIOCOOHOCTh aJaTUPOBATHCS K IMOILIMOHAIbHBIM
W3MEHEHUSIM U TIPOSIBIISTh THOKOCTDh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHKEHHUIO LEIU WU
ycnexy, ONTUMHU3M, HHUIUATUBHOCTh, YMEHHE JEHCTBOBaTh, MCXOASl M3 CBOUX
BO3MOXKHOCTEH;

SMIIATHH, BKIIFOYAIOIICH CIIOCOOHOCTHh IIOHMMATh SMOIIMOHAILHOE COCTOSHUE
JPYTUX, YYUTHIBATh €0 MPU OCYILIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaWBaTh OTHOILICHMS
C APYTHMHU JIIOJIbMU, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3peliaTh KOHMIUKTHI.

IHPEAMETHBIE PE3YJIbTATDBI

K koHy obydyenusst B 10 kjacce nperMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJaAIOUINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMpUMEpPaxX pojib U MecTo (Gu3uku B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B MPAKTUYECKOU IESITETbHOCTH JIFOJICH;

YUUTHIBATh  TPaHULBl  MPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJCIICH:
MaTephalibHasg TOYKa, MHEpLHUaIbHas CUCTEeMa OTcuéra, aOCONIOTHO TBEPIOE TENO,
WJICATBHBIN Ta3, MOAEIM CTPOEHUSI Ta30B, >XKUJIKOCTEH WM TBEPIABIX TEJ, TOYEYHBIN
NIEKTPUYUECKUM 3apsi] MpU pelieHnH (PU3NUEeCKUX 3a7au;

pacrio3HaBaTh (U3MUYECKUE SBJICHUS (MpOLEeCcChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KHHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA H
ANEKTPOJUHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHENHOE JIBUKEHUE,
CBOOO/JIHOE TMAaJeHUE Tel, ABUKEHUE IO OKPY)KHOCTH, HWHEpIUs, B3aUMOJICHCTBUE
ten, auddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE MKUIKOCTEM M TBEPABIX TeT,
U3MEHEHHE OOBEMA Tell MNpU HarpeBaHUM (OXJAXKIEHUHU), TEIJIOBOE paBHOBECHUE,
WCIIApEHNe, KOHJCHCALNs], IIJIaBJICHUE, KPUCTAILIM3Aalus, KUIIEHUE, BIAKHOCTh BO3/1yXa,
IIOBBIIICHUE JTaBJICHUS Tra3a IPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXKIY
rapaMeTpaMy COCTOSHHMS ra3a B M3OIPOLECCAX, AJIEKTPU3ALUs TEJ, B3aUMOIECHCTBHUE
3apsI0B;

ONHUCHIBAaTh MEXaHUYECKOE JBI)KEHUE, HCHONb3ysd (PU3MUECKHEe BETMYMUHBIL:
KOOpJMHATA, IIyTh, IIEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYJIbC
Tela, KUHETHUYECKas OJHEprus, TMOTCHIMAbHAs DJHEpPrus, MexaHudeckas paboTa,
MEeXaHU4ecKasi MOIIHOCTh; MPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUU CMBICIT
UCIIOJIb3YEMbIX BEJIIMYMH, HMX O0O3HAUYeHHS U EAUHUIBI, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYHMHAMU;
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OIKCHIBaTh W3YYEHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIONb3Ys
¢u3nyeckue BEIMYMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeAHssl KHHETUYECKask SHeprus
Xa0TUYECKOI0  JBW)KEHHUS MOJEKYJd, CpPEeIHEKBaJApaTUYHas CKOPOCTb MOJIEKYJ,
KOJIMYECTBO TEMJIOThI, BHYTPEHHSsI AHEprus, paborta raza, Ko3(QQPUUUEHT MOJE3HOIO
JEUCTBUS TEIJIOBOIO JIBUraTessl; MPHU ONUCAHWU MPABUIBHO TPAKTOBATh (PU3MUYECKUU
CMBICIT MCMOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U €IUHUIbL, HaXOAWTh (DOPMYIbI,
CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMH BEJIMYUHAM;

ONMCHIBATh HM3YYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKHE
SBNICHUST (TIPOILIECCHI), HCHONb3yd (PU3NUECKHUE BEJIMUMHBL: 3JIEKTPUUECKUM 3apsj,
ANEKTPUYECKOE T0JIe, HANpPsLKEHHOCTh OIS, MOTEHLHUAal, Pa3HOCTh MOTEHIMAJIOB;
IIPU ONMCAHUHU MTPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT UCIOJIb3YEMBIX BEJINYUH, UX
0003HAUEHUsI U €IMHULbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMUMHY C IPYTUMHU BEJIMUYNHAMY;

aHAJIM3UPOBAThH (PU3UUYECKUE MPOLIECCHI U SBJICHUS, UCIIONIB3YA (PU3NUECKHUE 3aKOHBI
W OpUHIMIBL 3aKOH BcemupHoro tsaroreHus, I, II m III 3akoner HeroTona, 3axkon
COXPAHEHMSI MEXaHWYECKOM DHHEPruu, 3aKOH COXPAaHEHHsS HMIYJIbCa, MPUHLUII
CYNEpHO3ULMNA CHJI, TPUHUWI PAaBHONPABUS WHEPLUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUSI BEIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeAHEeW KHWHETUYECKOM SHEPruu TEIUIOBOIO JBM)KEHUS MOJIEKYlT C abCONIOTHOM
TEMIIEPaTypOil, TEPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS AJIEKTPUUYECKOIO
3apsina, 3akoH KysnoHa, mpu 3ToM pas3nnyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOE BhIpAKEHUE U YCIOBUS (TPaHULIbI, 001aCTH) MTPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIIUIBI JIEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3auyarh YCIOBUS WX O€30MACHOIO HCIOJIb30BAHUSA B MOBCEIHEBHOMN
KU3HU;

BBITTOJIHATD YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBICHUN U MPOIIECCOB
C HUCMOJb30BAHMEM TMPSAMBIX, U KOCBEHHBIX H3MEpPEHHUH, MpHU 3TOM (POPMYIHPOBAThH
npoOieMy/3agady W THUIOTE3y YYeOHOTO OJKCIIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MIPEJI0KEHHOT0 000pYAOBaHHUS, TPOBOIUTH OMBIT U POPMYITHPOBATH BHIBOJDI;

OCYILECTBIISITh MPSIMbIE U KOCBEHHbBIE NU3MEPEHUS (PU3MUECKUX BEJIIMYUH, IIPU 3TOM
BbIOMpAaTh ONTUMANIBHBIN CHOCOO HM3MEPEHUS W HCIOJb30BaTh H3BECTHBIE METObI
OLIEHKHU IOTPEIIHOCTEN U3MEPEHMUI];

UCCIIEZI0BATh 3aBUCUMOCTH MEXY (PU3MUECKHMMH BEIMUMHAMU C UCTIOIb30BAaHUEM
IPSIMBIX U3MEPEHHH, TPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJIYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOMUL U rpadHKoOB, JenaTh
BBIBOJIbI 10 PE3yJbTaTaM HCCIICOBAHUS;

coOroaTh NpaBuiia 6€30MacHOro TpyAa MpH MPOBEIECHUU UCCIIEIOBAHUN B paMKax
y4eOHOro H3KCIEepUMEHTa, y4eOHO-HCCIIEAOBATENbCKOM W TMPOEKTHON JesATEIbHOCTU
C UCII0JIb30BAHUEM M3MEPHUTENBHBIX YCTPONCTB U JIA0OPATOPHOIO 000PYI0BaHUS;

pemarb pacuy€THbIC 33Ja4d C SIBHO 3aJaHHOW (PU3MYECKON MOJIENbIO, HCIONb3YS
¢du3nueckre 3aKOHbI M TPHUHIUIIBI, HAa OCHOBE aHAJIM3a YCJIOBHS 3aJaud BbIOUpATh
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(GU3HYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIC
JUIsL €€ peIIeHUs, TPOBOJIUTH PACUETHI U OLICHUBATh PEATIbHOCTh MOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BETMYMHBIL;

pelmarh KayeCTBEHHBIC 3aJadd: BBICTPAUBATH JIOTMYECKU HEMPOTUBOPECUHUBYIO
LETIOYKY pAaCCYXKJIEHUUM C OINOpPOM Ha U3YyYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH W
(bU3UYECKHE ABIICHNUS,

UCIOJIb30BaTh MPU PEUICHUU YYEOHBIX 3a7a4 COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJOTUM JJIsl TIOWUCKA, CTPYKTYPUPOBAHHMS, HWHTEPHPETALMUA W NPEACTABICHUS
y4eOHOM U HAYIHO-TIONMYJIIPHON HH(POPMAIIUU, TTOTYYEHHON U3 Pa3TMYHBIX HCTOYHHUKOB,
KPUTHUYECKU aHATM3UPOBATh MOTydaeMylo HH(pOpMaIInio;

MPUBOJIUTh TPUMEPHI BKIAJAa POCCHMCKUX M 3apYyOCKHBIX YUEHBIX-(DHU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOT UM,

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (QU3MKE B TIOBCEIHEBHOW IKU3HU
JUIst obecrieueHusi O€30MacHOCTH TpH OOpallleHud ¢ MpUOOpaMu W TEXHUYECKHUMU
YCTPONCTBAMHU, JJII COXPAHEHHS 3J0pPOBbS M COOJIIOJIEHUS HOPM DKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAaIOLIEH CpelIe;

paboTaTh B rpyMIie C BBIMOJIHEHUEM PA3IMYHBIX COIMATILHBIX POJICH, MIIAHUPOBATh
paboTy TpYIIbI, palUMOHAIBHO paclpelesaTh OOsS3aHHOCTH M IUIAHUPOBATH
JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, AJE€KBAaTHO OLIEHHWBATh BKJaJ KaxKIIOTrO
13 YYaCTHUKOB TPYIIIIBI B PEIIEHNUE paccMaTpUBaeMou MpoOJIeMBbl.

K xoniy o0ydenuss B 11 kjiacce mpeIMETHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 yUYAFOIIMXCS YMEHUM:

JEMOHCTPHUPOBATh HAa TMPUMEpPaXx poidb W MecTo (Gu3uku B (POPMUPOBAHHH
COBPEMEHHOM HAay4YHOW KapTHUHbI MHpa, B pa3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJOTUH, B MPAKTUYECKON JEATENbHOCTU JIIOJIEH, LEJIOCTHOCTh W €IUHCTBO
(bu3nyUecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIIBI IPUMEHEHUS W3YYCHHBIX (PU3NUECKHX MOJCNCH: TOYCUHBIN
AIEKTPUYCCKHH 3apsil, JTyd CBETa, TOUCUYHBI UCTOYHUK CBETA, SIepHAS MOJETh aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Si7jpa MPH pelieHnn (PU3nIecKux 3aj1ad;

pacnio3HaBaTh (PuU3MUECKUEe SIBJICHUSA (MPOLECCH) U OOBICHATH HMX HAa OCHOBE
3aKOHOB DJIEKTPOJAWHAMUKH W KBAaHTOBOW (PH3HMKHU: SJIEKTPUYCCKAs TMPOBOJAMMOCTb,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aMMOJCHUCTBHE
MarHuTOB, JJICKTPOMAarHUTHAs WHAYKIUS, NEWCTBHE MAarHUTHOTO TOJIS HA MPOBOTHUK
C TOKOM W JBWXKYIIUHCA 3apsj, DJJICKTPOMAarHWUTHBIC KojeOaHWsS W  BOJHEI,
NPSIMOJIMHENHOE PACIPOCTPAHEHHUE CBETA, OTPAKECHUE, MpelioMIIeHue, UHTepdepeHius,
nudpakiuus U TONSpHU3aIvsa CBETa, JUCTIEPCUsi CBeTa, (Porodnekrpudeckuii 3 exT
(botorpdekT), cBeTOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEMYATOrO0 CIIEKTpa aroma
BOJIOPO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAS PAJOAKTUBHOCTD;
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ONKCHIBaTh M3YyYEHHBIE CBOMCTBAa BeUIECTBA (DJIIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKHUE, DJEKTPUUYECKYIO MPOBOAUMOCTh PA3NUYHBIX CPEA) U IJIEKTPOMArHUTHBIE
ABJICHUA (IIPOLIECCHI), UCTOIB3Ysd (PU3MUECKUE BEIMYMHBL: JIEKTPUUECKUN 3apdll, cuja
TOKa, JJICKTPUYECKOE HaINpsDKEHUE, DSJIEKTPUYECKOE COMPOTUBJICHHUE, Pa3HOCTb
MOTEHIINAJIOB, SJIEKTPOIBIKYIIAs CHIIa, padoTa TOKa, MHAYKLIHS MATHUTHOTO MOJIs, CHJIa
Awmnepa, cuna JlopeHlla, WHIYKTUBHOCTb KATYILIKH, SHEPIrHsl SJIEKTPUYECKOrO H
MarHMTHOTO IOJIEH, MEPUOJ] U YacToTa KoJieOaHUi B KOJeOaTeTbHOM KOHTYpE, 3apsia U
cHJla TOKa B IPOLECCe TapMOHMYECKHX DSJIEKTPOMAarHUTHBIX KoJjeOaHuM, (QOoKycHOe
paccTOSHME W ONTUYECKas CHJIA JIMH3bI, I[PH ONUCAHUM IMPABWIBHO TPAKTOBATH
(bu3nYeCKUil CMBICI UCIOIb3yEMbIX BEJIMUMH, UX 0003HAUEHUS U €UHUIIbI, YKA3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIUUYHUHAMUY;

OIKCHIBaTh W3Y4YEHHBIE KBAHTOBBIE SIBJICHUS U MIPOLECCHI, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPIUs
¥ UMITYJIbC (POTOHA, IEPUOJ TOTypacaia, 3HEPTus CBA3U aTOMHBIX SA€p, IPU ONUCAHUU
MPaBUILHO TPAKTOBATH (PU3UUECKUI CMBICIT HCTIONIb3yEMbIX BETUUHH, UX 0003HAYCHUS U
CIMHULIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOLINE JAaHHYIO (U3MUYECKYIO BEITUUYHHY
C IpYTMMH BETMYMHAMH, BHIYUCISATH 3HAU€HUE (PU3UYECKON BETUUHHBI;

AHAIM3UPOBATH (PU3NUECKUE ITPOLIECCHI U SABJICHHUS, UCTIONb3YS (PU3UUECKUE 3aKOHBI
Y NpUHOHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIBHOIO U MAPAJUIEIBHOIO COEIUHEHUS
IIPOBOJHUKOB, 3aKOH JDkoyis—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM WHAYKLIHH, 3aKOH
NPSIMOJIMHEMHOTO paclpOCTPAaHEHUsI CBETA, 3aKOHBl OTPAKEHHSI CBETA, 3aKOHBI
NPEJIOMJICHUS] CBETA, ypaBHEHHE DilHmTeHa i poTodpdekTa, 3aKOH COXpaHEHUS
HHEPruH, 3aKOH COXPAHEHHUsSI MMITYJIbCA, 3aKOH COXPAHEHHsS 3JIEKTPUYECKOro 3apsia,
3aKOH COXPaHEHHs! MacCOBOI'0 YKCIIa, MOCTYJaThl bopa, 3aKoH painoakKTUBHOTO pacnajaa,
Opyd 3TOM pa3ivyarh CIOBECHYIO (OPMYIUMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpa)KEHUE U YCIOBUS (TPaHULIbI, 00JIaCTH) TPUMEHUMOCTH;

ONpEAENATh HANpPABJICHUE BEKTOpAa WHIAYKIIMM MArHUTHOTO IOJIA MPOBOJHHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHb M OMHCHIBATh HM300pa)KEHHE, CO3JAaBAEMOE IUIOCKHM 3€pKajioM, TOHKOM
JIMH30M;

BBITOJIHATD KCIEPUMEHTHI IO UCCIIEAOBAHNIO (PU3NUECKUX SIBICHUM U MPOLIECCOB
C HCIIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHMI: Hpu 3TOM (POpPMYIHpPOBATh
npobiemy/3agayy M TUIOTE3y Y4eOHOro SKCIEepUMEHTa, CcOoOUpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BAHHUS, IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYUH, MPU 3TOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO W3MEPEHUsS M HCIHOJIb30BATh HM3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEZIOBATh 3aBUCHMOCTH (PU3MUECKHX BEJIWYMH C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHMI: TpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yJbTaThl
NOJTy4YEHHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BHJE TaOnuil U rpaduKoB, JeIaTh
BBIBOJIBI T10 PE3yIbTaTaM HCCIIEOBAHUS;
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co0uro1aTh npaBuiia 6€301acHOro TPYAA IPU IPOBEACHUH UCCIIEI0BAaHUI B paMKax
y4eOHOIro H3KCIEpUMEHTa, y4eOHO-HCCIIEAOBATEIbCKOM M TMPOEKTHOM JEeATEIbHOCTU
C MCMOJb30BAHUEM MU3MEPUTENIbHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYAOBaHUS;

pemarb pacuy€THbIE 33Ja4d C SIBHO 33JaHHOW (PU3MYECKON MOJIENBIO, HCIONb3YS
(du3nuecKre 3aKOHbl M TMPHUHIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJaud BbIOMpATh
(U3HUECKYIO MOJIEINb, BBIACIATh (DU3MUECKUE BEIUUMHBI U (DOPMYJIIbI, HEOOXOIUMBbIE J1JISI
e€ pelleHus, TPOBOJUTh pacuéThl M OLIEHUBATHh PEATbHOCTH IMOJYYEHHOTO 3HAYEHUS
(bU3UYICCKON BEIIMYNHEL;

peliaTh KayeCTBEHHBIE 33/Jaud: BBICTPAaWBaTh JIOTMUECKH HENPOTUBOPEUUBYIO
LENOYKY pacCyXJICHHM C ONOpOil Ha H3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
(u3nyecKue sIBICHUS;

UCMOJIb30BaTh MPU PEIICHUU Y4YEOHBIX 3a7a4 COBPEMEHHbIE HH()OpPMAallMOHHBIE
TEXHOJIOTUM JJI1 TIOUCKA, CTPYKTYpUPOBaHUS, HHTEPHpPETAllUd W IPEICTaBICHUS
y4eOHOM 1 HAyYHO-NIOMYJIIPHON HH(POPMALIUK, ITOJy4EHHOW U3 pa3InYHbIX HCTOYHUKOB,
KPUTHUECKH aHATM3UPOBATH MOTydaeMyro HH()OPMALINIO;

OOBSICHATh NMPUHLIUIBI ACHCTBUA MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3nuyarh YCIOBUS MX O€30IaCHOrO MCIOJIb30BAHMS B IOBCEAHEBHOM KU3HMU;

MPUBOAUTH TPHUMEPHI BKIAAa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKHU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B TOBCEAHEBHOM >KU3HU
JUIsl obecnieyeHusi Oe30MacHOCTH MpH OOpallleHuH ¢ MpUOOpaMu M TEXHUYECKHUMU
YCTPOMCTBAMHU, JII COXPAHEHUsS 3I0pPOBbS M COONIIOJCHHS HOPM HKOJIOIMYECKOTO
TOBEJCHUS B OKPYXKAIOIIEH CPELE;

paboTaTh B rpymIe ¢ BBIIOJIHEHUEM PA3IMYHbIX COLUMATBHBIX POJIEH, MIIAHUPOBATh
paboTy TpyNIbl, pPalMOHAIBHO pAaCHpPENeNaTh OO0S3aHHOCTH M IUIAHUPOBATh
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYAIMSIX, aJCKBATHO OLICHMBATh BKJAI KaXKIOTO
U3 YYaCTHUKOB TPYIIIBI B PEILIEHNUE PAaCCMaTPUBAEMON TPOOIEMBI.
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10 KJIACC
Hanmenosanue
Ne KomuuectBo OCHOBHBIE BUIBI I€ATEIBHOCTH
pa3iesoB U TEM [IporpammHoOe conepxaHue
n/n 4acoB o0 y4arommxcs

y4eOHOI0 ImpeIMeTa

Pa3nen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

1.1 | ®uzuka u METOBI 2 ®duznka — HayKa O MPUPO/IE. N3ydenue HayyHbIX (IMIUPUUECKUX U
HAY4YHOT'O TO3HAHUS HayuHnbie MeTo1bl TO3HAHUS TEOPETUYECKUX ) METOOB TIO3HAHUS
OKpYKaroiero Mupa. OKPYXarolero Mupa.
Ponp skcniepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUSI TPUPOIBI. (U3HYECKUX 3aKOHOB M TEOPHA.
DKCNEepUMEHT B (PU3HKE. Pabota B rpymmne no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIM U MECTE
SIBJIEHUW U TTponieccoB. Hayunsie (bU3KMKK B HayKe U B IPAKTUIECKOM
runore3bl. Pu3ndecKrue 3aKOHbI U NEATEIIbHOCTH JIFOJIEH.
Teopuu. I paHULIBI NPUMEHUMOCTH JleMoHCTpanus aHaJOroBbIX U
¢u3nyeckux 3akoHOB. [IpuHIUN U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX JIATYUKOB.
Ponb 1 Mmecto dpusuku OcBoeHME OCHOBHBIX MPUEMOB padOTHI
B (pOpMUPOBAHUM COBPEMEHHOMN ¢ nudpoBoit maboparopuel 1Mo GhusuKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKOMN JACATETbHOCTHU JIOACH
Hroro no pazaeny 2

' Tlpu paspaGoTke pabGoueil MporpaMMbl B TEMaTHYECKOM IIAHUPOBAHMH JOMKHBI OBITh Y4TEHbI BO3MOKHOCTH HCIIONb30BAHHMS JIEKTPOHHBIX (IM(POB bIX)
00pa3oBaTeNbHBIX PECYPCOB, SBILIONINXCS YIeOHO-METOJMUECKIMU MaTeprasiaMy, COIepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOJATENLCTBY 00 0Opa3oBaHUH.
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Pasznena 2. Mexanuka

2.1

Kunemartunka

MexaHndyeckoe ABUKEHHUE.
OTHOCHUTEIEHOCTh MEXAHUYECKOT O
nBmkeHns1. Cucrema oTcuéTra.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpenHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MATEPUATILHON TOYKH,
UX NPOEKIIUU HAa OCU CUCTEMBI
koopauHat. CrnoxxeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOpIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMelleHrs MaTepruaibHOU TOUKU
OT BPEMEHHU.

CBoOoniHOE najieHue. Y CKopeHue
CBOOOJHOIO Ma/IeHHUs.
KpuBonuHeiiHOE 1BUXEHUE.
JIBM>KEHME MaTepUaIbHON TOUKHU
10 OKPY>KHOCTH C TIOCTOSIHHOM 11O
MOJIYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepron u yacrora oOpaleHus.
LleHTpOCTPEMUTETBHOE YCKOPEHHE.
TexHuueckre ycTporucTBa U

[IpoBeneHre SKCIIEpUMEHTA: U3yYEHUE
HEPaBHOMEPHOI'O IBUXKEHUS C LIETBIO
ONpeJIeTIEHUs] MTHOBEHHOM CKOPOCTH;
UCCJICIOBAaHNE COOTHOIICHUS MEXTY
MyTSIMU, IPONUACHHBIMU TEJIOM

3a MOoCIeI0BaTENIbHbIC PABHbBIC
POMEXYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKEHUU

C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
M3Yy4YEHUE JIBUXKEHUS IIapuKa B BA3KOU
KUJIKOCTH; U3YYECHUE JBUKECHUS TeNa,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBsiCHEHHE OCHOBHBIX ITPUHITUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJIOMETP, LIEMTHBIE U
peMEHHBIE Tepelaun JTBUKCHUS; U
yCJIOBUH WX 6€30MacHOro
UCII0JIb30BaHUS B IOBCETHEBHOM
KHU3HH.

Pemenue pacu€THbIX 3a71a4 C SIBHO
3aJJaHHON (PU3HIECKON MOJCITHIO

C HCTIOJIb30BAaHUEM OCHOBHBIX (DOPMYIT
KUHEMATHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEN KUHEMATHYECKUX
BEJIMYMH OT BPEMEHH

JUJIs1 PABHOMEPHOTO
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MPAKTUYECKOE TPUMEHEHHE:
CIIUIOMETP, IBUKEHHUE CHAPSIIOB,
LIEMHBIE U PEMEHHBIE TIEpEIaun

U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT 0
JIBUYKEHUSL.

Pacno3naBanue pu3n4ecKux sSBICHUN
B YUEOHBIX OMBITAX U OKPY Karolen
YKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
NIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onurcanne MEXaHUYEeCKOro JIBUKEHUS
C UCIOJIb30BaHNEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepeMenieHue, CKOpocTh, YCKOPEHUE.
Paborta B rpynnax npu rjiaHUpOBaHUH,
MIPOBEJICHUU U MHTEPHpETaIUU
pPEe3yJIbTATOB OMBITOB U aHATU3E
JOTIOJTHUTEIIbHBIX UICTOUHUKOB
uHdOpMAITIH TI0 TeME

2.2

JlnHaMuKa

[IpuHIUIT OTHOCUTENBHOCTH
I'anuines. Ilepssiii 3akoH HproToHA.
NuepunanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpIO3UIIUU CUJI. BTOpo# 3aKk0H

HproTona /11 MarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

IUTSL MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMUYECKAsI CKOPOCTb.

CpaBHEeHHE Macc B3aUMOICHCTBYIOLINX
TEN.

N3y4uenue 3aBUCUMOCTH CHUJIBI
YIIPYTOCTH OT JiepopmManuu; cpaBHEHUE
CWJI TPEHUS TTOKOSI, KaYeHUs U
CKOJIb)KCHHUSI.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHue FKCIIEpUMEHTA:
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIle, OT UX
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Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena.

Tpenune. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIbKEHUS U CHUJIa
TpeHus nokos. Koaddurument
TpeHus. Cuia CONpOTUBIICHUS
MIPU JBUKEHUU TeNa B )KUIKOCTH
WJIU Tas3e.

[TocTynaTtenpHOE U BpalaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaieHus. [nedo cumel. Y cioBust
paBHOBECHS TBEPAOTO TENA.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopmanun; u3ydeHue JBUKCHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
MCCIIEJ0OBAHNE YCIIOBUN PaBHOBECHS
TBEPAOTO TEJA, UMEIOLLETO OCh
BpaIcHusI.

OOBsicHeHHEe 0COOEHHOCTEN
PAaBHOMEPHOI'O U paBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO IBH)KEHUS,
CBOOOJIHOTO MaJCHUS TEJl, ABUKECHHUS
110 OKPYXHOCTH Ha OCHOBE 3aKOHOB
Herorona, 3ak0Ha BCEMUPHOTO
TATOTEHUS.

OObsiCHEHHE OCHOBHBIX TTPUHITUIIOB
JEUCTBUS MOAIINITHUKOB U UX
MPaKTHYECKOTO TPUMEHEHUSI.
OObsicHEeHHE TBMXKCHUS UCKYCCTBEHHBIX
CITYTHUKOB.

Pemenune pacu€THBIX 3a71a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GOopMyI TUHAMUKH.

Pacno3naBanvie Gpuznueckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKaroen
YKU3HU: UHEPLIMS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUAIOB: 32aKOH BCEMUPHOTO
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tarorenus, I, I u III 3akonsl HeroTOHA,
MIPUHIIHT CYIIEPIIO3UIIAN CHJI, TPUHIIUII
PaBHOIIPABHOCTH UHEPILIMATIBHBIX
CUCTEM OTCYETA

2.3

3aKOHbBI COXPAHEHHUS B
MEXaHUKE

NMiynsc MaTepraibHON TOYKH
(Tena), cucTeMbl MaTepUAIbHBIX

TOYCK. I/IMHYHBC CHJIBI 1 U3MCHCHUC
HMITyJIbCa TCJIa. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTuBHOE JABUKCHHUC.

Pa6Gora cuiibl. MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus
MaTepuaJbHOM TOUKH. Teopema
00 U3MEHEHUU KMHETUYECKON
SHEPIrUH.

[TorennmaneHas SHEPrHUs.
[ToreHumManbHass SHEPrUs ypyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHumanbHas 3HEprus Tea
BOJIM3U MMOBEPXHOCTH 3EMJIH.
IloTeHnanbHbBIE U
HETOTECHIIUAJIbHBIE CUJIbI. CBSI3b
paboOTHI HETTOTEHIIUAJIBHBIX CHJI
C U3MEHEHUEM MEXaHUYECKON
DHEPIUMU CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[IpoBeneHnEe 3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MASITHUKOB; UCCJIEIOBAaHNE
CBSI3U pabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOU JHEPIUH Tela

Ha IIPUMEPE PACTSKEHUS pE3HHOBOIO
KIyTa.

OneHka abCOIIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN N3MEepEeHU (PU3NUECKUX
BEJIMYMH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYCCKON MOJIEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (GopMyJ IMHAMUKH U 3aKOHOB
COXpaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE B pa3ere
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3HYECKUE SIBJICHUS.

Onucanue MEXaHUYECKOTO JIBUKEHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BETUYMH:
UMITYJIbC TE€Na, KHHETUYECKast SHEPTHsl,
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CTOJIKHOBEHHUSI.
TexHuueckre ycTponucTBsa u
[IPAKTUYECKOE TPUMEHEHHUE:
BOJAOMET, KONIEP, PYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET

MOTEHIIUANIbHASI DHEPTUsl, MEXaHUYecKasi
paboTa, MexaHu4ecKasi MOIIHOCTb.
AHanmu3 pU3NIECKUX MPOIIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUS! MEXaHUYECKOU SHEPIuH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OObsiCHEHME OCHOBHBIX TPUHITUIIOB
JNEUCTBUS U MMPAKTUYECKOTO
MPUMEHEHUS] TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOAOMET, KOMED,
IIPYKUHHBIN ITUCTOJIET.

OOBbsiCHEHUE IBMXKEHUS PAKET C ONTOPOI
Ha U3y4EHHbIE (PM3UUYECKUE BEJIUUYNHBI U
3aKOHBI MEXAHUKH.

Hcnons3oBaHue rpu MoAroToOBKE
COOOIIIEHNH O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
WH(POPMALIMOHHBIX TEXHOJIOTHH IS
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMU U MPEICTABICHUS
uH}OpMAIK, KPUTHICCKUN aHATH3
noixyyaeMon nH(popMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHNN 3aBUCHMOCTEN
(bu3MUEeCKUX BETMYUH, IPOBEPKA
MPEJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Paszgen 3. Mouieky/isipHasi pU3HKa ¥ TEPMOAMHAMMKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIC TTOJIOKCHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH M UX OIBITHOE OOOCHOBAHHE.
bpoyHOBCKOE nBHKEHUE.
Huddysus. Xapakrep ABIKCHUS U
B3aUMOJICHCTBUS YaCTHUI] BEIISCTRA.
Mojenu cTpoeHus ra3os,
KHUIKOCTEN U TBEPHABIX TEN U
00BSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE ATUX MoJjiejel. Macca u
pasmepsl Mmosekyil. KonnuectBo
BemiecTBa. lloctossHHass ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u €€ u3MepeHue.
[IIkama remnepatryp Llenbcusi.
Mopenb nieaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISPHO-KUHETUYECKOM
TEOPUU UJICAUTHHOTO rasa.

AOGcommoTHas TeMIreparypa Kak Mepa

CpEIHEN KUHETUYECKON SHEPTUU
TEIUIOBOTO JIBUKEHUS YaCTHII rasa.
[IIkama temnepatyp KenabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Kmnaneitpona.

3akoH JlansToHa. M3ompoliieccsl

[IpoBeneHne d3KCIEpUMEHTA:
OIpezieNIeHHE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, 1aBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
VICCJIEIOBAaHNE 3aBUCUMOCTH MEXY
rapamMeTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

OreHka aOCOIIOTHBIX M OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MepeHU PU3NIECKUX
BEJIMYMH.

OOBbsiICHEHHE OCHOBHBIX TPUHIIUIIOB
NENUCTBUI TepMOMETpa U OapoMeTpa u
yCJIOBUH WX 0€30MacHOro
VICIIOJIb30BaHMS B ITIOBCETHEBHOMN
KU3HH.

PacnioznaBanve Gpuznyeckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KArOIIeH
KU3HU: TUddy3us, OpoyHOBCKOE
JBHKCHUE.

Onucanue TEIUIOBBIX ABJICHUN

C UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JABJICHUE ra3a, TeMIeparypa,
CpEIHsAS] KHHETUYECKAas SHEPI sl
Xa0TUYECKOI0 IBUKEHUSI MOJIEKYII,
CPEHEKBaApPATUYHAs CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEILIECTBA.
['padmueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3o0apa.

TexHuyeckue ycTponucTsa u
[IPAKTUYECKOE IIPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYIL.

AHanmu3 pU3NYECKUX MPOIECCOB U
SIBIICHUU ¢ ucnojb3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU YHEPTIUU TEILIOBOIO
JBIDKEHUST MOJICKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacu€rHbIX 3a1a4 ¢ IBHO
3aJJaHHOW (PU3UIECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALIUN
PE3YyIAbTATOB OMBITOB U aHATIU3E
JOTOJTHUTENIbHBIX UICTOUHUKOB
uH(dOpMaILIMK IO TEME

3.2

OCHOBBI
TEPMOIMHAMHKHU

10

TepMoarHamMu4deckasi CUCTEMA.
Buyrpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Tennotsl u padbora.
BuyTpeHHss 3HEprust 0THOATOMHOTO
HJICaIbHOro raza. Buasl
TEIIONEPENauM: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3IIy4eHUE. Y IeTIbHas
TEIJIOEMKOCTh BEIECTBA.

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHHUE
YAEIBbHON TETIIOEMKOCTH BEIIECTBA.
OrneHka aOCONIOTHBIX M OTHOCHUTEIBbHBIX
MOTPEITHOCTEN U3MEpeHU (PU3NIEeCKuX
BEJIWYHH.

N3ydenue mojeneil napoBoil TypOUHBI,
JIBUTATENS] BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO JIBUTATEIIS.

OOBsicHeHHE TPUHITUTIOB JIEHCTBUS U
YCIIOBHI 0€30IaCHOT'0 UCIIOJIb30BaHUS
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KommuecTBo TerioTsl

IIPU TEIUIONEpEaaye.

[Tonsarue 06 aguabaTHOM IpoIiecce.
ITepBblil 3aKOH TEPMOJIMHAMUKH.
[IprumeHenue repBoro 3aKkoHa
TEPMOJMHAMUKH K U30IPOLIECCAM.
I'padmueckas nHTEpIpETALUSL
paboTHI Ta3a.

BTopoii 3aK0H TEPMOIUHAMUKH.
HeoGpatumocTs mpoiieccoB

B [IPUPOJE.

TemtoBble MamuHbL. [TprUHITUTIBL
NENCTBUS TEIJIOBBIX MAIlIMH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koadunuent nonesnoro aecTaus
TEIUIOBOW MAIlUHBI.

Hukn Kapuo u ero ko3gpuuueHt
[OJIE3HOT'O JICHCTBUS.
DKOJ0ruuecKrue npoodaemMsl
TEIJIO3HEPT€TUKHU.

TexHnueckne ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
JBUTATENIb BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIONUIIBHHUK,
KOHJUIIMOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOJWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
(¢u3NYECKUX BETIMYMH: JABJICHUE Ta3a,
TEeMIIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsISI DHEPTus, paboTa rasa.
Pemenne pacu€THbIX 33134 C SIBHO
3aJJaHHOM (PU3HIECKON MOJCIBIO

C HCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYyI MOJEKYJISIPHON (DU3UKHU U
TEPMOJANHAMUKHU.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOI Ha N3YYEHHBIE B pa3fiee
«MonekynsipHas Qusuka u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJICHHSI.

PaGora B rpymnmax npu aHanmse
JIOTIOJIHUTENIbHBIX HCTOYHUKOB
uH(pOpPMAIUH TI0 TEME
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3.3

Arperarssie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHS.
HcnapeHue u KUMeHUeE.
AOGCOIIOTHASE U OTHOCUTEIIbHAS
BJIAJKHOCTH BO3ayxa. HaceimeHHbIn
nap. Y ienpHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPhI KUTIEHUS OT TABJICHUSI.
Trépnoe Teno. Kpucrammmueckue u
amop(dHbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuansl. [lnaBnenue u
KpUCTAJIM3alus. Y IeJbHas TEmIoTa
masienusi. Cyomumanus.
YpaBHeHHE TEIIOBOrO OaaHca.
TexHuueckne ycTporucTBa u
MPaKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCIE
HaHOMAaTEpHUaJoB,

Y HAHOTEXHOJIOTU U

[IpoBeneHre SKCIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOW BIQXKHOCTH BO31yXa.
Orenka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEepEeHUN (PU3NIECKUX
BEJIUYUH.

N3ydyeHne cBOMCTB HACBIICHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQYKHOCTH

HaGmonenue xunenus npu
MOHUKEHHOM JIaBJICHUM, HATPEBAHUS

U TJIABJICHUS KPUCTAIIMYECKOTO
BEILIECTBA.

OObsicCHEHUE MPUHIIUIIOB JIEHCTBUS U
yCIIOBUI 0€30MacHOr0 MCIOIL30BaHUS
B [IOBCEJIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KAJTOPUMETPA.

N3ydyeHne TeXHOJIOTUM MOTydeHUS
COBPEMEHHBIX MaTE€pPUAJIOB, B TOM YHCIIC
HaHOMAaTepHUasoB.

Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJJaHHOM (PU3HIECKON MOJCIHIO

C UCIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOTO OaaHca.

Penienune kauecTBEHHBIX 3a1a4

C OMOPOM HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SBJICHUS T10 TEME.
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Pacnio3naBanue ¢pu3ndYecKux SBICHUN
B YU4€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: nedopmarusi TBEPABIX TeT,
HarpeBaHue U OXJIAXKJCHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJ MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanune nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TTIOMCKA,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUU U
npeacTaBieHus HHGOpMaIUy Mpy
MOJITOTOBKE COOOIIEHU O TPUMEHECHUHN
3aKOHOB MOJICKYJISIPHON (DU3UKHU U
TEPMOJANHAMHKHU B TEXHHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. djekTpoauHaMuKa
4.1 | DriekTpocTaTuka 10 DJieKTpu3anus Tei. JiekTpuueckuid | [IpoBeneHue SKCrepuMEHTa: U3MEPEHUE

3apsan. /IBa Buaa 3JIEeKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JTUBJICKTPUKU U TMOTYIPOBOAHUKMU.
3aKOH COXpPaHEHUS NEKTPUUECKOTO
3apsza.

BzaumopericTBue 3aps10B. 3aKOH
Kynona. ToueuHslii 3JIEKTPUYECKUN
3apsl. DNEKTPUUECKOE TOJIE.

JIEKTPOEMKOCTU KOHJIEHCATOPA.
OreHka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpPEeHHN (PU3NIECKIX
BEJINYMH.

N3yueHue NpUuHIUIIOB AEHCTBUS
AIIEKTPOCKOIIA, JIIEKTPOMETPA,
KOH/JIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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Hanpssk€HHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJer. JIMHUM
HANPsHKEHHOCTH DJIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4eCKOro
noJist. [lorennman. Pa3HocTh
noteHuuanoB. [I[poBogHUKHN 1
JIUDJICKTPUKH B
AJEKTPOCTATUYECKOM IOJIE.
JlvanexkTpuyeckass MPOHUIAEMOCTb.
DnekTpoéMKocTh. KoHnaencarop.
DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCATOpa.
TexHuueckne ycTporucTBa U
MPAKTUYECKOE TPUMEHEHHUE:
AJIEKTPOCKOIL, AJIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3aIUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIbHBIN
anapar, CTpyHHBIN IIPUHTEP

U yCJIOBHI1 0€30MacHOr0 MPUMEHEHHUS
B MIPAKTUYECKOM KU3HHU,
KOIIMPOBAJILHOT'O anmnapara, CTpynHOro
MIpUHTEpA.

Paccmotpenue Gpuznueckux OCHOBaHUMN
3JIEKTPOCTATUYECKOU 3aIUThI U
3a3eMJIEHUS AJIEKTPONpUOOPOB.
Pemenune pacu€rHbIX 3a1a4 ¢ IBHO
3aJJaHHOM (PU3UIECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOpMYI SIEKTPOCTATHKHU.

Pemnienre kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE
SIBJICHUS 3JIEKTPOCTATHUKH.
PacnioznaBanuie Gpuznyeckux sBICHUN
B y4€OHBIX OMBITAX U OKPY>KaroIIei
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/JICHCTBUE 3apsAJI0B U OOBICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMyI
AIEKTPOCTATHKH.

Onucanue U3y4eHHbIX CBOMCTB
BEIIECTBA U AJIEKTPUUYECKUX SBJICHUMN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JJICKTPUYECKHUN 3apsil,
HaNpsLDKEHHOCTD 3JIEKTPUYECKOTO IOJI,
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NOTEHIMAJI, PA3HOCTh MOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanmu3 pU3NIECKUX MPOIIECCOB U
SIBIICHUU C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUUYECKOro 3aps/a,
3akoHa Kymona.

Pabota B rpynmax npu ananuse
JIOTIOTHUTENILHBIX HCTOYHUKOB
nH(OPMAITIH U TIOJITOTOBKE COOOIICHUH
O MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPYXKAIOIIeH KU3HHU U IPUMCHCHUH
UX B TEXHUKE

4.2

IlocTossHHBIII

AJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI DJIEKTPUUECKOTO
Toka. crounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsioxenue.

3akoH OMa 1J1s1 yyacTKa LenHu.
DNEKTPUYECKOE COMPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniectBa. [locnengoBarensHoe,
napajuiesibHOe, CMEIIaHHOE
COCIMHEHHUE MTPOBOTHUKOB.

Paborta »nexTpuyeckoro Toka.
3akoH J[>xoyns—Jlenna. MomniHocTh
AJIEKTPUYECKOTrO TOKA.

[IpoBeneHre SKCIepUMEHTAa: U3yYCHUE
CMEIIIAHHOT'O COEJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNS;
HaOJII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3NUecKux
BEJINYUH.

OObsicHEHNE MPUHIIUIIOB JIEHCTBUS U
yCIIOBUI 0€30M1aCHOr0 NPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HMCTOYHUKOB TOKa,
AJIEKTPOHArpeBaTEIbHbBIX U
AJIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
anekTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi MPOBOJUMOCTD
TBEPIBIX METAIIOB. 3aBUCUMOCTh
COIPOTHUBJICHHS] METAJIIIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
IIPUMECHAs TPOBOANMOCTD
MOJTyNnpOoBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNeKTpUYECKUH TOK B pacTBOpax 1
pacriaBax J1eKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-ICCKa$I Jucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKHAN TOK B ra3ax.
CaMocCTosITeNbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuueckre ycTporucTBa U

TEpMOMETPa CONPOTUBIICHHUS,
BaKyyMHOI'O JM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JUOA0B, FaJIbBAHUKH.

Pemenune pacu€THBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

PacnoznaBanve Gpu3nuecKkux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKaroIen
YKU3HU: JIEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaIIW3 3JIEKTPUYECKUX SIBJICHUHN U
MPOLIECCOB B LEMSX MOCTOSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTHU
MOCJIEIOBATENBHOIO ¥ NApaJLIEIbHOTO
COEIMHEHNS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEILECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PU3UYECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CHIIa
TOKa, SJIEKTPUYECKOE HAMPSHKEHUE,
AIEKTPUUYECKOE COMTPOTUBIIEHNUE,
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MPAKTHUECKOE MPUMEHEHHE:
amIepMeTp, BOJIbTMETP, PeocTar,
MCTOYHUKU TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTEbHBIE TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBIH THOJI, TEPMUCTOPHI U
(bOTOPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN JHOJ,
rajbBaHUKa

pa3zHocTh noteHiumano, IJ[C, padora
TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanne MHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYpUPOBaHMS, UHTEPIPETAIIUN U
npeacTaBieHus HHQopMauu npu
MOJATOTOBKE COOOIICHU O TPUMEHEHUH
3aKOHOB IOCTOSIHHOT'O TOKa B TEXHUKE H
TEXHOJIOTHSX

Htoro no pazneny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO 68
YACOB I1IO ITPOI'PAMME
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11 KJIACC

HanmenoBanue

Ne KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3esoB U TEM [IporpammHoOe conepxkaHue

n/m 4acoB o0 y4armmxcs

y4eOHOI0 IIpeIMeTa
Paznen 1. diekrponuHamMuka
1.1 | MaruuTHOE€ moJe. 11 [TocTosTHHBIE MAarHUTHI. [IpoBenenue 3KcriepuMeHTa: N3y4YeHUE

DJIeKTpOMarHuTHas
WHTYKITUSI

B3aumopaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoe IoJIe.
BexTop MaraHuTHON MHIYKLIHAH.
[Tpunun cynepno3uiuu
MarHuTHBIX IToieH. JInnuu
MarHuTHOW MHAYKINKU. KaptuHa
JIMHUN MarHUTHOW MHAYKIIMA MOJIA
ITOCTOSSHHBIX MarHUTOB.
MarsnuTHOE 1oJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUH
MarduTHOTO II0JIS JUTHHHOT'O
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O IIPOBOJHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTea.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amniepa, e€ MOIyIb U
HAIMpaBJICHUE.

Cuna JlopeHnna, €€ MOyIb 1
HarpasieHue. J[BrxxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
UCCJIEIOBAHUE JEHUCTBUS ITIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIJIEIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHOW MHIYKIUH.
OneHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OOBbscHEHNE TPUHLUIIOB IEUCTBUS U
yCIIOBU 0€30M1acCHOT0 MPUMEHEHUS
ITOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHUTOB, 3JIEKTPOIBUTATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHOM IIEYH.

Pemenne pacu€rubix 3a1a4y

Ha pUMEHEHUE POPMYI TEMBI
«MarnuTtHOe nojue. DIeKTPOMArHUTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHE
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B OJHOPOAHOM MAarHWTHOM IIOJIE.
Pa6ora cumnsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuu. [lotok BekTopa
MarHUTHOW UHIYKIIHHU.
DNEeKTpOABHKYILAs CHJIa MHIYKLUU.
3aKOH AJIEKTPOMarHuTHON
nHaykunu Papanes.

BuxpeBoe anekrprueckoe noie.
DNEKTPOABHIKYILIAs CUJIA MHIYKIUU
B IIPOBOJJHUKE, IBHKYILIEMCS
MIOCTYNATEIBHO B OJTHOPOJAHOM
MAarHUTHOM IOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTD. SIBNEHUE
CaMOMHIYKIHH. DJIEKTPOABUKYILIAs
CuJIa CaMOMHIYKLIUH.

DHeprusi MarHUTHOTO OIS KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHnueckne ycTpoucTsa u
IPAKTUYECKOE IPUMEHEHHE:
IIOCTOSIHHBIE MarHMTHI,
DJIEKTPOMArHUTHI,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLl,
MHYKIIMOHHAS TI€Yb

SIBJICHUS TeMbI « MarHuTHOE MOJIE.
DJIEKTPOMarHuTHAs UHIYKIIUS.
OrnpeneneHne HaMpPaBICHUS BEKTOPa
MH]IYKIIMM MAarHUTHOTO MOJIs
MPOBOJAHKKA C TOKOM, CHJIbI AMIIepa
u cuisl Jlopenna.

Pacno3naBanue pu3NUECKUX SIBICHUN
B Y4E€OHBIX OMBITAX M OKPYKAIOIEih
YKU3HU: B3aUMOJICHCTBUE MAarHUTOB,
3JIEKTPOMAarHuTHasi UHAYKIIHS,
JEWCTBME MAarHUTHOTO TIOJISI Ha
MIPOBOJIHUK C TOKOM U JIBHXKYITUKCS
3apsii.

AHaNM3 3JIEKTPOMAarHUTHBIX SIBICHUI
C UCIOJIb30BAHMEM 3aKOHA
AJIEKTPOMArHUTHON UHYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEIIIECTB U JICKTPOMArHUTHBIX
SIBJIEHUM C UCIIOJIb30BAHUEM
(U3UYECKUX BETWYUH: WHIYKITUS
MarHuTHOTO MOJIsl, cujla AMrepa, cuiia
JlopeHnna, HHIYKTUBHOCTD KaTYIIKH,
SHEPrus JNEKTPUUECKOI0 U MAarHUTHOTO
ToJjen

Hroro no pasneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHU4eCcKHue 1
AJIEKTPOMArHUTHHIE
KoJIcOAHUSA

KonebarenpHas cucrema.
CBoOOHBIE MEXaHUYECKHUE
KoseOanus. ['apmonnueckue
koneOanus. [lepuon, yactora,
amMIuIuTyaa 1 pasza KoneOaHui.
[IpyXMHHBIN MasATHUK.
MareMaTuyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOJIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACAITLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXK]ly MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa. 3akoH
COXPAHEHHUS YIHEPTUH B UICATBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBieHne 0 3aTyXarIMIMNX
Kosie0aHusax. BeIHYKIeHHbIE
MEXaHUYEeCKHE KOIeOaHusl.
Pe3onanc. BeiHyxkeHHBIE
AJIEKTPOMArHUTHHIE KOJeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napamMeTpoB
KoJieOaTeIbHON CUCTEMbI — MEPHOJIA,
Y4aCTOThI, AMIUIATY IBI U (ha3bl
KosieOaHuii (MPY>KUHHBIN U/UITN
MaTeMaTUYECKUIl MaATHHK).
HaGmronenue 3aTyxaromux KoJie0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHUH.

HaGmonenue pesonanca.

[IpoBeneHne sKCepUMEHTA:
MCCJEeI0BaHNE 3aBUCUMOCTH TIepuoaa
MaJIbIX KoJieOaHUM Tpy3a Ha HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
MCCJIeI0BaHNE TEPEMEHHOTO TOKA

B LIETIH U3 MOCTEA0BATENBHO
COCMHEHHBIX KOHJIEHCATOPA, KaTYIIKA
U PE3UCTOpA.

Onenka a0COJIIOTHBIX M OTHOCUTENbHBIX
MOTPENTHOCTEN 3MEpeHUN (PU3NIECKUX
BEJIMYMH.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBU 0€3011aCHOr0 NPUMEHEHHUS
ANIEKTPUUYECKOr0 3BOHKA, TeHepaTopa
MEPEMEHHOIO TOKA, TUHHUI
AJIeKTponepeaay.

Pemenue pacuéTHbIX 3a71a4 C SIBHO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U AEHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA.

Tpanchopmarop. [IpousBoactso,
nepenaya u norpediieHue
AJIEKTPUYECKOU IHEPIUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

Kynbrypa ucnons3oBanus
3JIEKTPOHEPTUH B IMOBCEIHEBHOM
KU3HHU.

TexHuueckne ycTponcTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
AJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUHU
aJIeKTponepenay

3aIaHHOM (PU3UYECKON MOENbIO

C MCMOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYII, ONTUCHIBAIOIIIUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHU

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUO ¥ 4aCTOTa
KosebaHuil, aMrnTyna u ¢asza
KoJieOaHMiA, 3aps]T U CUjla TOKA

B TAPMOHUYECKUX IJICKTPOMArHAUTHBIX
KoJIeOaHHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONTUCHIBAIOIITUE
MEXaHUYCCKHE U DJIICKTPOMArHUTHBIC
KoJieOaHus.

Pabora B rpymnmax npu riaHupOBaHUH,
IPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIbTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTENILHBIX HCTOYHIKOB
uH(pOpMaIK 10 TeEMe

2.2

MexaHU4eCcKHue 1
AJIEKTPOMArHUTHBIE
BOJTHBI

MexaHn4ecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKopoCTh pacnpoCTpaHEHUs U
JUIMHA BOJHBL. [lonepeunsie u

N3ydyenue oOpa3zoBaHus u
pacrpocTpaHeHHsI TONEPEYHBIX U
MPOAOTBHBIX BOJIH.

HaGmonenue orpaxkenus
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MIPOJOJIbHBIE BOJIHBI.
WNuTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYKa. | pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DNEeKTpOMarHUTHBIE BOJTHBI.
VYcaoBus uznydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa 31€KTPOMATHUTHBIX BOJIH:
OTpaXeHHE, PETOMIICHUE,
MoJIApU3anus, TUPpaKIus,
unrepdepennus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »1eKTpOMarHUTHBIX BOJIH.
[TpumeneHne 3MeKTpOMarHUTHBIX
BOJIH B TEXHUKE H OBITY.
[IpuHIUIIBI pagUOCBsI3U U
TeneBuaeHus. Pagronokarus.
DNEeKTPOMATrHUTHOE 3arps3HEHUE
OKPYKalollen Cpebl.
TexHnueckne ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TMArHOCTHKA

B TEXHHUKE U MEJUIIMHE, pajap,

Y TIpeIoMIICHUS], UHTEPhEPEHIINHT U
Tudpakiiid MEXaHUYECKUX BOJIH.
HaGmronenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C AMIUIUTYI0M U
4acTOTOU KoJIeOaHUH, 3ByKOBOTO
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MPEJTOMIICHHE, TTOJISIPU3ALIUS,
audpakius, “HTepPEePeHIIHSL.
N3ydenune ycnoBuil U3I1y4yeHUS
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BeKTopoB E, B,

V B JIEKTPOMArHUTHOW BOJIHE.
N3yuenue npumeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsicHEeHUE TPUHITUIIOB JICUCTBUS U
yCIIOBUI O€30MacHOr0 MPUMEHEHHUSI
MY3bIKAJIBHBIX UHCTPYMEHTOB,
YIBTPA3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
paIuONPUEMHHKA, TEJIEBU30DPA,
aHTeHHbI, Tenepona, CBU-neun.
Pemiennie pacu€THBIX M KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOI HA U3YyUYEHHbIEC 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOILINE
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paguoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEeHUE MEXAHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
MpeICTaBIeHUs UHPOpMallUU

IpY MOJTOTOBKE COOOIEHU

00 UCNOIb30BaHUH JJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B ITMCKyCCUU

00 AIIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarollen Cpebl.

Pabora B rpymnmnax npu mjiaHupOBaHUH,
IIPOBEJICHNN U MHTEPIPETALUN
PE3YJIBTATOB ONBITOB U aHAJIU3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(popMaIu o Teme

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonuHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOYeUHbI UICTOYHHUK CBETA.
Otpaxxenue cBeta. 3aKOHBI
orpaxeHus ceera. [loctpoenue
M300paKEHUH B IJIOCKOM 3€pKaJie.
[Ipenomiienune cBeta. 3aKOHBI
MpeioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomiieHus. [lonnoe

N3yuenue siBIEHUS TOJTHOTO
BHYTPEHHET'0 OTPAXKEHUSI, €TO
IPUMEHEHUS B CBETOBOJIE.

N3ydyenune moaenern MUKpPOCKOIa,
TEJIECKOoIa.

[Tonydyenue ciekTpa ¢ TOMOIIBIO
MPU3MBI U TUPPAKIIMOHHONU PEIIETKH.
N3mepenne nmokazarens mpeIoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300pasKEHUIMA
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BHYTPEHHEE OTpakKeHUE.
[IpenenbHbIN Yo MOIHOro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0XKHBIN COCTaB
Oemoro cBeta. LIBer.

Coluparoiiue 1 paccerBaroIIne
mH3bl. ToHKas nuH3a. POKyCHOE
PAcCTOSIHUE U ONTHYECKas CUJIA
TOHKOM JuH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX U
paccenBaromux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIUUCHUE,
JTaBaeMo€ JIMH30MH.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKON OITHUKH.
Bonnosas ontuka. Matepdepennus
cBera. KorepeHTHbBIC HCTOYHUKH.

VY cnoBus HaOMOICHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
peméTka. Y cioBue HaOI0ICHUS
IJIABHBIX MAKCHUMYMOB MPHU MaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKIIMOHHYIO PEHIETKY.

B JIMH3AX.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€30MacHOT0 MPUMEHEHUS
OYKOB, JIyIIbI, (hoTOAarapara,
MTPOEKIIMOHHOTI'O arapara,
MHKPOCKOIA, TEJIECKOIA, BOJIOKOHHOM
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
NOJIAPOUAA.

Periennie pacu€THbIX 337124 C SIBHO
3aJJaHHOMN (PU3UIECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMyI1 reOMETPUUECKON ONTUKHU.
[TocTpoeHnue u onucanue U300paKeHUs,
CO37aBAEMOr0 TJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmorpenue npenenos
MIPUMEHUMOCTH T€OMETPUUECKOM
ONTHUKH.

Pacno3naBanue ¢pu3nM4eCcCKux sBICHUN
B ONBITaX U OKPY>KAIOIIEH KU3HU:
MPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHUE, ITPEIIOMIICHHUE,
UHTEepPepeHLns, TuPpakus U
MOJISIPU3ALNs] CBETA, TUCIIEPCUS CBETA.
N3ydenue yciaoBuil HabI0IEHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPHEPEHIITMOHHON KapTUHE
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[Tonsipusanus ceera.

TexHuueckre ycTponucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:

OYKH, JIyma, (hoToanmapar,
MPOCKIMOHHBIN arapar,
MHKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PEHIETKA,
IIOJISIPOU]L

OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
VCTOYHHKOB.

VYcnoBue HaOMIOACHUS TJIABHBIX
MaKCUMYMOB IIpH NaJICHUU
MOHOXPOMATHYECKOrO CBETA

Ha AUGPAKIUOHHYIO PEHIETKY.
AHanu3 oNTUYECKUX SIBJICHUN

C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHUS
CBETA, 3aKOHBI OTPAXKECHHMSI CBETA,
3aKOHBI ITPEJIOMJICHUS CBETA.
Onucanue oNTHYECKUX ABJICHUN

C MCIIOJIb30BAHUEM (DU3HUECKHUX
BEJIMYUH: (DOKYCHOE PACCTOSHUE U
OINTHYECKAs CUJIA JIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI crIeNMAJIBHON TEOPUH OTHOCUTEIBHOCTH (Hajiee — CTO)

3.1

OCHOBBI CIIEIUATILHOM
TEOPUH
OTHOCHUTEJILHOCTH

4

["panuIel TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
ITocTynarsl crienuaibHON TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJIYJI CKOPOCTH CBETa B BAKyyMe,
MPUHIKUI OTHOCUTEILHOCTH
OUHIITEHA.

OTHOCUTENTBHOCTH
OJTHOBPEMEHHOCTHU. 3aMeJIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

Pemnienne kauecTBEHHBIX 3a7a4

C OIOPOM HA M3YYEHHBIE TTOCTYJIATHI
CTO.

Hcnonb3oBanue nHGHOPMAITMOHHBIX
TEXHOJIOTHUM JIJIsl TTOUCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIUU U
npeAcTaBieHnus HHOOPMAIUU MTpU
MTOATOTOBKE COOOIIEHUH O TpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKON
MexaHuku 1 ocHoBax CTO
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DHEpPrus U UMITyJIbC
PEJATUBUCTCKON YaCTUILIBL.
CBs13b Macchl C YHEPTUEN U
HMITYJIbCOM PEJIATUBUCTCKOMN
YaCTHUI[bl. DHEPrUs MOKOs

Hroro no paszneny

Pasznen 4. KanroBasi pusuka

4.1

DJeMeHThbI KBAaHTOBOM
OIITHUKH

®oroubl. Popmyna [lanka cBszu
SHEPruM (POTOHA C €ro YaCTOTOM.
DHeprus U UMIYIbC (HOTOHA.
OTKpBITHE U HCCIETOBAHUE
dotorddekra. OnpITH

A.T". CroneroBa. 3aKOHBI
dotordekra. YpaBHeHue
Oiinamrerina st porodddekra.
«Kpacnas rpanuna» pororddexra.
JlaBnenue cBera. ONbBIThI

I1.H. Jlebenena.

XUMHNYECKOe JeHCTBUE CBETA.
TexHnueckne ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
dororement, poTomaTUNK,
CoJIHEUHas OaTtapesi, CBETOANO]T

Ha6monenue dpotorddexra

HA YCTAHOBKE C [IMHKOBOW IIACTUHOM.
NccnenoBanne 3aKOHOB BHEITHETO
dotorpdexra.

OObsicHEeHNE OCHOBHBIX MTPUHITUIIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TakuX Kak: (poTosnemMeHT, GOoToAaTIUK,
coJHe4Has 6arapesi, CBEeTOANO/; U
yCJIOBUH WX 6€30MacHOro MPUMEHEHUS
B IPAKTUYECKOU JKU3HU.

Pemienune pacu€THbBIX 3a71a4 € SIBHO
3aJIaHHOM (PU3HYECKON MOJIENbIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (hOpMYyJT KBAaHTOBOM OITHKH.
Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OIITHUKH.
PacnioznaBanuie pu3nyecKkux sBJICHUN
B YU4E€OHBIX OMBITAX:
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(dotornekTpuueckuii 3(hPexT, CBETOBOE
JaBJICHUE.

Onucanue N3y4eHHbIX KBAaHTOBBIX
SIBJICHUH U TTPOLIECCOB

C UCMOJb30BAHUEM (PU3UUYECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA,
SHEPIUs U UMITYJIbC (OTOHA

4.2

Crtpoenue aToma

Mogenbs atoma Tomcona. OTBITEI
Pezepdopaa no paccessHuio
a-yactull. [lnanerapuas moaenb
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHrue GoToHOB
MIpY MEPEXOAE aTOMa C OJTHOTO
YPOBHSI DHEPIrUM Ha Apyrou. Bumabl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU
aToMa BOJIOpoAa.

BomaHoBbIe cBOlicTBa yacTHuIl. BOIHEBI
ne bpoina. KopnyckynsipHo-
BOJIHOBOM J1yaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE
U3JIy4CHUE.

TexHnueckne ycTponcTsa u
MPAKTUYECKOE MTPUMEHEHHE:
CIEKTPAJIbHBIN aHAJIN3
(cekTpocKoIt), Ja3ep, KBAHTOBBIH
KOMITBIOTED

Nzyuenne monenu onwita Pesepdopra.
[IpoBeneHue sKCriepuMenTa

10 HAOJIOJICHUIO TUHEHYATOrO CIIEKTpa.
OneHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJINYVH.

N3yuenne monenu aroma: ToMcoHa,
IIJIJAHETAPHOU MOJIENIM aTOMa, MOJEIIN
aroma bopa.

N3yyeHne cniekrpa ypoBHEN dIHEPIUU
atoMa Bogopona. OObsiCHEHUE
IIPUHIUATIOB JIEUCTBUS U YCIOBUM
0€30MacHOro MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
ABJIeHUA 110 TeMe «CTpoeHue aTomay.
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Pacnio3naBanue pu3n4ecKux sBICHUN
B Y4€OHBIX ONBITAX: BOSHUKHOBEHUE
JUHEWYATOro CIEKTpa U3JTy4EHUSI.
AHann3 KBaHTOBBIX ITPOIECCOB U
SIBJICHUU C UCIIOJIb30BAHUEM
nocrysaroB bopa

4.3

ATOMHOE 411p0

DKCIEPUMEHTHI, JOKa3bIBAIOIIKE
CJI0)KHOCTb CTPOCHHUS SI/Ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
Omnsitel Pesepdopnaa no
OTIpEICIICHUIO COCTaBa
PaANOAKTUBHOTO U3ITYYCHUSI.
CaoiicTBa anbda-, Oera-,
ramMmMma-u3inydenus. Biausiue
PaINOaKTUBHOCTH Ha KUBbBIC
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnas monens sigpa
I'eiizen6epra-MBanenko.

3apsia siapa. MaccoBoe 4ucio sjpa.

N3otomnsl.
Anbda-pacnan. DIEKTPOHHBINA U

MO3UTPOHHBIN OeTa-pacnai. ['amma-
U3Iy4eHue. 3aKOH paJOaKTUBHOIO

pacmana.
DHEprus CBsI3U HYKJIOHOB B SJIpE.
SlnepHbIe CUJIBL.

N3y4yeHnne 3KCrepuMeHTOB,
JOKa3bIBAIOIIUX CIIOXKHOCTh CTPOCHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YacTHII

(o rotoBBIM hoTOrpadusim).
N3ydeHue siaepHbIX CUIL, SIACPHBIX
peaKkuuii CUHTE3a U pacrnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3y4yeHne HyKIOHHOW MOJEH Sapa
['eitzen6epra-lBaneHko.

OOBbscHeHue yCTpoiicTBa U
MIPUMEHEHUS IO3UMETPA, KaMepPhI
Buiibcona, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopoi

Ha TIOJTy4EHHBIE 3HAHUSA, B T.4. O 3apsJie
Y MacCOBOM YHCIIE SApA.
Pacnio3naBanue ¢pu3n4ecKux sBICHUN
B YUEOHBIX ONBITaX U B OKPY KarOIICH
KU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaaNOaKTUBHOCT.
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JedexT Maccol sapa.

Snepusbie peakunu. [lenenue u
CUHTE3 s1IED.

SAnepubiit peakrop. TepmosiaepHbIn
cunte3. [Ipo6iemMbl 1 TEPCIEKTUBBI
SIIEPHOU YHEPIETUKMU.
DKOJIOTMYECKHUE ACTIEKTHI SAEPHOM
DHEPIreTUKH.

DOnemeHTapHble YacTUIlbl. OTKpBITHE
MO3UTPOHA.

Mertonpl HAOIIOICHUS U
pErUCTpalu SJIEMEHTAPHBIX
YacTHlII.

DyH1aMEeHTaIbHbIE
B3auMojiencTBus. EMMHCTBO
¢du3nuecKol KapTUHBI MUpA.
TexHuyeckue ycTponcTsa u
MPaKTUYECKOE TPUMEHEHHE:!
NO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUU U
IIPOLECCOB C UCIIOJIb30BAHUEM
(bU3HYECKUX BETUYUH: TIEPHO/T
[oJypacnana, SHEPrus CBA3U aTOMHBIX
snep, AeeKT Macchl sapa.

AHaNu3 MpoIeccoB U SIBICHUIN

C UCITOJIb30BAHUEM 3aKOHOB U
NOCTYJIaTOB: 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPAaHEHHUSI MACCOBOT'O YHCIIA,
nocrynatel bopa, 3akoH
PaarOaKTUBHOTO pacnaja.

VYyacTtue B paboTe Kpyrioro croia
«DyHIaMEHTaJIbHBIE B3AUMOJICCTBUS.
EnuncTBO Quznyueckoil KapTUHBI
MHPa».

Hcnons3oBanue nHGpOpMaIMOHHBIX
TEXHOJIOTUM JIJIS1 IONCKA,
CTPYKTYpPUPOBAHHUS, UHTEPIPETALIUU U
npeJicTaBlIeHus UHPOpMAIUU TIPU
MMOTOTOBKE COOOIIEHUI O TPUMEHEHUHT
3aKOHOB KBAaHTOBOU (DPM3UKHU B TEXHHUKE
Y TEXHOJIOTHSIX, IKOJIOTHYECKUX
aCIeKTax sAIepHOU SHEPreTUKH

Hroro no pazneny

15
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Pa3zges S. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMUH U
acTpor3uKU

7

DTarbl pa3BUTUS ACTPOHOMUM.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HA4YCHUE aCTPOHOMMH.

Bug 3Bé3anoro neda. Co3sesaus,
SIpKHUE 3BE3/TbI, TUTAHETHI, UX
BUJAMOE JIBU)KEHUE.

ConHeuHnas cucreMa.

Comnnie. CojlHeUHast aKTUBHOCTb.

Hcrounuk sneprun CosHIA U 3BE3.

3BE3/bI, X OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETUMOCTDEY». 3BE3/ELI TJIAaBHOU
MMOCJIEIOBATEILHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTb» IS 3BE3]T
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnayTrpeHHee cTpoeHune 3BE3 .
CoBpemMeHHbIE TPEACTABICHUS

O MIPOUCXOKICHUN U IBOJIIOLINU
CouHiia 1 3B€31. DTanbl )KU3HU
3BE3I.

Mueunsiit [lyts — Hama [ amakTuka.
ITomoxxenne u aBwxenne CoHIA

B 'amakTuke. THIIBI raIaKkTHK.
PanuoranakTuku U KBazaphbl.
UEpHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHU 00 dTanax
Pa3BUTHS ACTPOHOMHHU, O TPUKIIATHOM
Y MUPOBO33PEHUYECKOM 3HAYEHUH
ACTPOHOMHHM, O METOAAX MOJTYYCHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHON
aCTPOHOMMH.

N3yueHne coBpeMEHHBIX
NPEACTABICHUN O TPOUCXOKICHUN U
sBomonny ConHIa U 3BE3L.
N3ydenue TUNIOB ranakTHK,
paavorajiakTUK U KBa3apos.
N3yuyenne nBuxeHnss HEOSCHBIX Te,
ABOJIIOLMH 3BE31 U BeenenHol,
MPOLIECCOB, MPOUCXOIAIIMX B 3BE3AAX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYphl BeeneHHoiA.
OO0BsicHeHue paciupenus BeenenHou
Ha OCHOBE 3akoHa Xa0o0u1a.
[ToarotoBka kK 006CYXIECHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIOJb30BAHUEM KOMITBIOTEPHBIX
MIPUJIIOKEHUN JISI ONIPEIEIIEHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosneiioro B3peiBa. PenmkroBoe
W3JTy4YCHHUE.

MacirabHas CTpyKTypa
Bcenennon. MeraranakTtuka.
Hepeménnbie mpoOieMbl

MTOJIOKECHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiymapus

U SIpKUE 3BE3/BL.

[TpoBenenue HabMOICHUHN B TEIECKOII
Jlynsl, mnaner, Mieunoro Ilytu.
YuyacTtue B IMCKYCCHUM O HEPEIIEHHBIX
npo0seMax aCTPOHOMHUH

aCTPOHOMUU
Hroro no pazneny 7
Paznen 6. O6o0miaoiee nmoBTOpeHue
6.1 | Obob6miarormiee 4 O06o0011eHre U cucTeMaTH3aIus VYyacTue B AUCKYCCUU O POJTIH GUBUKU
MIOBTOPCHHE COJIEpKaHMS pa3/ie]ioB Kypca ¥ aCTPOHOMUH B Pa3IMIHBIX chepax

«Mexanuka», «MonekysapHas
dusnKa U TepMOANHAMUKA,
«InexTpoauHamukay, «Konedanus
Y BOJIHBD), «OCHOBBI CITEIMAIBHOM
TEOPUH OTHOCUTEIILHOCTU,
«KBanTOBas pusnkay, « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponp ¢usuku n actpoHOMHH B
AKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLIMATILHOM M 3THYECKOU cepax
NEeATETbHOCTU YEJI0BEKA, POJIb U
MecTO (PU3UKHU U aCTPOHOMUHU

B COBPEMEHHOW Hay4HOU KapTUHE
MUpPa, 3HAYCHUE OMUCATEIBLHOM,

JIeSITSIIbHOCTH YEJI0OBEKA.
ITonroroBka cooOIEeHUI O MECTE
(u3nyecKol KapTUHBI MUpPa B Py
COBPEMEHHBIX MPE/ICTaBICHUMN

0 IPUPOJIE.

BrinmonHenve ydeOHbIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX IMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTETTLHOU U
MPOTHOCTUYECKON (DYHKIIHIA
busznueckon Teopuu, Poib
(duznueckoi Teopuu B
(opMHUPOBAHUH TIPEACTABICHUIN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
du3ndIecKol KapTUHBI MUPA

B 001IIEM PSIy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABIEHUN O PUPOJE

Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 I[TPOT'PAMME
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S.HIOYPOYHOE INIVTAHNPOBAHUE

10 KJIACC
Ne Tema ypoka DJeKTpOHHbIE U POBBIE 00-
/T pa3oBaTeNbHBIC PECYPCHI
1 |[[®u3uka — Hayka o mpupoxae. Hayunsle MeToabl mo3HaHus okpyxatomiero |([[bubmuorexa [IOK
mupal] https://m.edsoo.ru/ff0c32e2]]
2 |[[Poab 1 MecTo pu3ukH B HGOpMUPOBAHHM COBPEMEHHOM Hay4HOU KapTuHb! ||[[Bubmuorexka [JOK
MHpa, B IPAKTUYECKOMN ACSITEIBHOCTH JIIOICH ] | https://m.edsoo.ru/ff0c33e6]]
3 |[[[Mexaauueckoe aBmkeHre. OTHOCUTEILHOCTh MEXaHNYCCKOTo ABMKeHHS. |(|[[bubanoreka IJOK
[lepemerienue, CKOpocThb, ycKopeHue] | https://m.edsoo.ru/ff0c3508]]
4 |[[PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE] ] [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0c3620]]
5 |[[[PaBHOYyCKOpEHHOE MPAMOJIUHENHOE ABUKEHHUE || [[BubnumoTeka IIOK
https://m.edsoo.ru/ff0c372e]]
6 |[|[[CBoOOmHOE manaeHuEe. Y CKOpeHne CBOOOHOTO MaIeHus | | [[BubmmoTeka IIOK
https://m.edsoo.ru/ff0c39cc]]
7 |[[[KpuBonuHeliHOE nBUXKEHUE. [[BUKEHIE MaTEPHATLHON TOUKH 1O OKpyX- |[[[Bubmmorexa [JOK
HOCTH] | https://m.edsoo.ru/ff0c3ada]]
8 ||[[TIpuanum otHOCUTEeNnbHOCTH ["asmmnes. Mueprmansabie cuctemsl otcuera. ||[[bubanorexa [JOK
[Tepssrii 3akon HeroToHa] ] https://m.edsoo.ru/ff0c3be8]]
9 |[[[Macca tena. Cuna. [Tpuniun cyneprozunuu cui. Bropoii 3akon Hetotona ||[[ BubanoTtexa [{OK
TUTSL MATEPUATTEHON TOYKH | | https://m.edsoo.ru/ff0c3be8]]
10 |[[[Tperuit 3akon HeroToHa A1 MaTepuanbHbIX TOYEK] ] [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0c3be8]]
11 |[[[3akon BcemupHOTo TAroTeHus. Cumna TsoxecTu. [lepBas kocmudeckas cko- ||[[bubanorexa [JOK
pocTh]] https://m.edsoo.ru/ff0c3d00]]
12 ||[[Cuna ynpyrocTu. 3akoH ['yka. Bec Tenal] [[BuGmmoTeka IIOK
https://m.edsoo.ru/ff0c3e18]]
13 ||[[Cuna Tpenus. Koaddumment tpenus. Cuna conpoTusienus npu apmwke-  ||[[budmuorexa [HOK
HUHM TeJIa B )KUAKOCTH HJIH rase]] https://m.edsoo.ru/ff0c3f76]]
14 |[[[TIocTynaTenpHOE U BpamiaTeIbHOE IBMKEHHE a0COIIOTHO TBEPIoTO Tema. ||[[bubanorexa [JOK
MowmeHT cuibl. [lnedo cubl. YcnoBus paBHOBECHS TBEPIOTO Tena]| https://m.edsoo.ru/ff0c41a6]]
15 |[[[MmMnynbc MaTepuanbHOM TOYKH, CHCTEMBI MaTepUalibHBIX ToueK. UMmynbc ||[[bubanorexa [JOK
CWJIBL. 3aKOH COXpaHEHUsl UMIyJbca. PeakTuBHOE IBUKCHHE] | https://m.edsoo.ru/ff0c43d6]]
16 ||[[PabGoTa 1 MomtHOCTh critbl. KnHeTnueckas sHeprus MarepuaibHON Touku. ||[[bubmuotexa [IOK
Teopema 00 M3MEHEHUH KUHETUYECKON IHEPTUH || https://m.edsoo.ru/ff0c4502]]
17 |[[[Tlorenumanbhas sueprus. [lorennmanbhaas sueprus ynpyro aepopmupo- ||[[bubdaunorexa [JOK
BaHHOH NpyXUHBI. [loTeHIIMaNbHas SHEPrus Tena BOJIM3U TOBEPXHOCTH https://m.edsoo.ru/ff0c461a]]
3emin]| |
18 |[[[ToTeHIManbHBIC U HETIOTCHIMATBHBIE CHIIBbl. CBS3b paboThl HenoTeHH-  ||[[bubmuoTexa [IOK
AITBHBIX CHJI C U3MEHEHUEM MEXaHWUYECKOW SHEPTUH CUCTEMBI Tell. 3aKoH co- ||https://m.edsoo.ru/ff0c478c]]
XPaHEHUsI MEXaHUUYECKOM dHEepruu]| |
19 |[[[JTabopaTopHas padota «lccrnenoBanue CB3M pabOThI CUIIBI ¢ H3MeHeHueM ||[[]]

MEXaHUYECKOW SHEPTUH TeJla Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTay| |




No Tema ypoka DNIeKTpOHHBIE ITUPPOBBIE 00-
n/n pa3oBaTENbHbIE PECYPCHI
20 ||[[KonTpoasHas pabora o teme «KuHemaTtuka. [[nnamuka. 3akonsl coxpa- ||[[budbmnorexa [JOK
HEHUSI B MEXaHUKe» || https://m.edsoo.ru/ff0c4b74]]
21 ||[[[OcHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO-KMHETUYECKON Teopru. bpoyHOB- [[BubmuoTexa [JOK
ckoe nBmwkenue. {uddysus]] https://m.edsoo.ru/ff0c4dc2]]
22 ||[[XapakTep ABMKEHHUS U B3aMMOJIEUCTBHS YacTull Bemectsa. Moaenu ctpo- ||[[]]
€HHUS Ta30B, KUJKOCTEH U TBEPIBIX Te] ]
‘23 ||[[Macca Mosekya. KonnuectBo BeniectBa. [loctosinaass ABoraapol]] H[[]]
24 ||[[TenmoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remnepatyp ||[[]]
Henbcus]|
25 |[[[Uneanbhsiii ra3 B MKT. OcnoBHoe ypaBHeHne MKT]] [[BubmumoTeka IIOK
https://m.edsoo.ru/ff0c4fde]]
26 |[[[AOcomtoTHas TemMIepaTypa Kak Mepa CpeHe KHHETHUECKON SHeprun [[bubmuoTeka [ITOK
IBIDKEHUS MOJIeKyI. Y paBHeHHEe MenaeneeBa-Kianeiponal]] https://m.edsoo.ru/ff0c511e]]
27 |[[3axon lansToma. Tazossie 3akomsi]] 1]
28 |[[[JTabopaTopHas pabota «MccnenoBanne 3aBUCUMOCTH Mex 1y apamerpami||[[]]
COCTOSTHUSI pa3pexKEHHOT0 razay]]
29 |[[[A30omporiecchl B uacaIbHOM raze U ux rpadudeckoe npeacTaBicHue] | [[BuGmmoTeka IIOK
https://m.edsoo.ru/ff0c570e]]
30 ||[[BHyTpeHHSIs1 DHEPTUS TEPMOIMHAMUYIECKON CUCTEMBI U croco0bI €€ u3me- ||[[budmmotexa [IOK
HeHus. KomudyecTBo TemoTsl U pabota. BHYTpeHHSST SHEPTHSI OJTHOATOM- https://m.edsoo.ru/ff0c5952]]
HOT'O MJICJIbHOTO Tra3al]
31 ||[[Buas! Teruionepenaun]| [[BuGmmoTeka IIOK
https://m.edsoo.ru/ff0c5¢36]]
32 |[[[Y nenpHas TemIoEMKOCTh BemiecTBa. KommaecTBo TermnoThl mpu Temnone-  ||[[budmmotexa [IOK
penave. AnnrabaTHbIi nporecc]] https://m.edsoo.ru/ff0c5¢c36]]
33 ||[[IIepBslii 3aKOH TEPMOAMHAMUKHU U €70 TPUMEHEHHUE K U30IpoIeccam] | [[BuGnmoTeka IIOK
https://m.edsoo.ru/ff0c5efc]]
34 |[[[HeoOpaTumMocTh TiporieccoB B mipupoie. Bropoii 3akoH Tepmoaunamuku|] ||[[Budbanorexa [JOK
https://m.edsoo.ru/ff0c6230]]
35 |[[[TIpunuun nevictBus u KI1/] TeroBoii MamuHsb| | [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0c600a]]
136 |[[[Lizrt Kapro 1 ero KII/]] 1]
‘37 ||[[3K0J10mquKHe POOJIEMBI TETIJIOIHEPTEeTUKH | | H[[]]
38 |[[[O606matomuii ypok «MomnekynspHasi pusznka. OCHOBBI TEPMOINHA- [[BubmuoTeka [JOK
MHKH»] | https://m.edsoo.ru/ff0c6938]]
39 |[[[KonTpoasHas pabora o teme «MonekynsapHas puznuka. OcHoBbl TepMmo-  ||[[BubmnoTtexa [TOK
JTUHAMHUKN ] | https://m.edsoo.ru/ff0c6a50]]
40 |[[[TTapoobpa3oBanue 1 KOHAeHcaIus. Vcriapenue u kurenuel| | [[BuGmmoTeka IIOK
https://m.edsoo.ru/ff0c63b6]]
41 |[[[AOcomtoTHas U OTHOCHTEIbHAS BIAXKHOCTH Bo3ayxa. Haceimennstii map]]  |(|[[Bubamorexa [JOK
https://m.edsoo.ru/ff0c64d8]]
42 |[[TBépmoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS [[BubmuoTexa [JOK
CBOMCTB KpucTamioB. XKuakue kpuctamisl. COBpeMEHHbBIE MaTepPHAIHI | | https://m.edsoo.ru/ff0c6510]]

4




pazpsaa. Monnus. [1nazmal]

No Tema ypoka DNIeKTpOHHBIE ITUPPOBBIE 00-
n/n pa3oBaTENbHbIE PECYPCHI
43 |[[[TTnaBneHuEe M KpUCTAIUTM3AIMS. Y AeNbHAas TertoTa miaBineHus. Cyonuma- ||[[bubmmoreka [IOK
s | https://m.edsoo.ru/ff0c6708]]
44 |[[[YpaBHeHue TemioBoro 6anancal] [[BubmumoTeka IIOK
https://m.edsoo.ru/ff0c6820]]
45 |[[Dnekrpuzanus Ten. DaeKTpuueckuid 3aps. [IBa Buaa snektpudeckux 3aps-||[ [ bubmamorexka [JOK
110B]] https://m.edsoo.ru/ff0c6bcc]]
46 ||[[IIpoBOIHUKH, TUATECKTPUKH U TTOTYIIPOBOTHUKHU. 3aKOH COXpaHeHus iek- ||[[bubmmoreka [IOK
TPUYECKOTO 3apsiaa]] https://m.edsoo.ru/ff0c6bec]]
47 |[[[B3aumoneticTBue 3apsaoB. 3akoH Kynona. TodeuHsiii anekTpudeckuii 3a- |(|[[bubmamorexa [JOK
psan]] https://m.edsoo.ru/ff0c6ced]]
48 ||[[Hanmpsx€HHOCTH 3JIeKTpUYecKoro noss. [[puHuun cynepno3uiuu iex- [[bubmuoTexa [TOK
TpUIECKUX ToJiel. JInHuM HanpsokEHHOCTH | | https://m.edsoo.ru/ff0c6df2]]
49 ||[[PaboTa cui anekTpocTtaruueckoro mois. [lorennman. Pasnocts morennua- ||[[bubmmoreka [IOK
n0B]| https://m.edsoo.ru/ff0c6100]]
50 ||[[ITpoBOAHMKY ¥ TUAIIEKTPUKHU B AJIEKTpocTaTudeckoM moute. Judnexrpuue- ||[[budmuotexa [IOK
CKasi MPOHUIIaeMOCTh | | https://m.edsoo.ru/ff0c7018]]
51 [[[[9nexTpoémrocTs. Konaencarop]] [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c7126]]
52 |[[[271eKTpOEMKOCTH TIIOCKOTO KOHAEHCATOpa. DHEPrus 3apsS)KEHHOTO KOH- [[BubmmoTeka IIOK
neHcaropa]| https://m.edsoo.ru/ff0c72c0]]
‘53 ||[[Ha60paT0pHa;1 pabota "M3mepeHue 3MeKTPOEMKOCTH KoHIeHcaTopa']] H[[]]
54 |[[[IIpuHIMT AEHCTBUS U TPUMEHEHUE KOHAEHCATOPOB, KOMUPOBAJIbHOTO an- ||[[]]
napara, CTpyWHOT0 IpUHTEpa. DIEKTPOCTATHIECKasl 3alUTa. 3a3eMIICHUE
AIIEKTPOpUOOpOoB]]
55 |[[[DnekTpuyeckuii TOK, YCIOBUSA €ro cyliecTBoBaHUA. [[0CTOSHHBIN TOK. [N
Cuina Toka. Hanpsixenue. Conportusiienue. 3akoH OMa Uit ydacTKa Lenu| |
56 |[[[TocnenoBaTenpHOE, MapaLIeIbHOE, CMEIIAHHOE COeTMHEHUE TPOoBOAHU-  ||[[bubmmoTexa [IOK
koB. JlabopaTopHas pabora «/3ydeHne cMenmaHHoro coeuHeHus pe3ucto- |https://m.edsoo.ru/ff0c7410]]
poB»]]
57 ||[[PaboTa 1 MOIIHOCTH ANMEKTPUIECKOTO TOKa. 3akoH [[xoynsa-Jlenmal] [[BubmmoTeka IIOK
https://m.edsoo.ru/ff0c7838]]
58 |[[[3axon OMa st moNHOM (3aMKHYTOM ) dnekTpudeckoit renu. Koporkoe 3a- ||[[bubmuotexa [IOK
Mbikanue. JlabopatopHas padora «M3mepenne DJIC ncrounnka Toka u ero |https://m.edsoo.ru/ff0c7ae0]]
BHYTPEHHETO COIIPOTUBIIEHUS»] |
59 [[[[9nexTpoHHAast MPOBOAMMOCTD TBEPIBIX METAJIIOB. 3aBUCUMOCTh CONTPOTHB- ||[[]]
JIEHUSI METAJIJIOB OT TeMmIiiepatypbl. CBEpXIPOBOIUMOCTS | |
‘60 ||[[9neKTquGCKHI7I TOK B BakyyMme. CBOMCTBa 3IEKTPOHHBIX MYYKOB] | H[[]]
61 |[[[TomympoBogHUKH, UX COOCTBEHHASI U TIPUMECHAsI TPOBOUMOCTb. [[bubmuoTexa [TOK
CgoiicTBa p—n-tniepexoja. [lomynpoBogHUKOBBIE TPHOOPHI] | https://m.edsoo.ru/ff0c84ae]]
62 ||[[DnexTpudeckuii TOK B paCTBOpax M paciiiaBax AJIEKTPOIUTOB. DaeKkTpoiu- ||[[budanorexa [JOK
TUYECKasi TUCCOIHAIHS. DIEKTPOou3]] https://m.edsoo.ru/ff0c82bal]]
63 |[[[DnekTpuyeckuil TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBIN [[BuGmmoTeka IIOK

https://m.edsoo.ru/ff0c84ae]]




No Tema ypoka DNIeKTpOHHBIE ITUPPOBBIE 00-
n/n pa3oBaTENbHbIE PECYPCHI
64 ||[[DnexTpuueckue mpruOOPHI U YCTPONCTBA U UX MpaKTHIYeCKoe mpuMeHeHue. |([[bubanorexa [JOK
[IpaBuia TexHuKU O6e30MmacHoCTH || https://m.edsoo.ru/ff0c86fc]]
65 [[[[O606maronuii ypok «IeKTpOIUHAMHKAY] | [[BuGmumoTeka IIOK
https://m.edsoo.ru/ff0c88be]]
66 |[[KonTponbHas pabota no teme «nekrpoctaruka. [loctosHHbI snekTpu-  ||[[budbmmoTexa [HTOK
YeCKUM TOK. TOKH B pa3IMUHBIX Cpeaax»]| https://m.edsoo.ru/ff0c8a8a]]
67 ||[[Pe3epBHbIit ypok. KoHTposbHas paboTta 1o Teme "DinekTpoanHaMuka' || [[BubnmoTeka IIOK
https://m.edsoo.ru/ff0c8c56]]
68 |[[Pe3epBHBIii ypok. Obobmaromuii ypok mo Temam 10 kimaccal]] [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0c8f6¢]]

‘OEH_[EE KOJIMYECTBO YACOB I10 [TPOTPAMME - 68

11 KJIACC
Ne i/m Tema ypoka DnexTpoHHbIE ] pPOBBIE 00pa-
30BaTeNbHbIE PECYPCHI
1 [[TTocTOSsIHHBIC MAarHUTHI M X B3auMojieiicTBUe. MaruutHoe noiie. Bek-||[[Buomuorexka [TOK
TOP MarHUTHOW WHAYKIUHU. JINHUM MarHUTHOW WHIYKITUH || https://m.edsoo.ru/ff0c9778]]
2 [[MarauTHOE 1oJjie mpoBoAHUKA ¢ ToKOM. OnbiT Dpcrena. Bzaumoneii- ||[[buommoreka [IOK
CTBHUE MPOBOJIHUKOB C TOKOM] | https://m.edsoo.ru/ff0c98fe]]
3 [[JTaGopaTopHas paboTa «3y4eHrne MarHUTHOTO MOJIsl KaTyImku ¢ To- ||[[buommoreka [IOK
KOM»| | https://m.edsoo.ru/ff0c98fe]]
4 [[leticTBre MAarHUTHOTO OISl HA IPOBOJAHKK ¢ TOKOM. Cuia Amniepa.  |(|[[bubamorexa [JOK
JlaGopaTtopHnas pabora «HcciaenoBanue necTBust mocTossHHOTO Mar-  (fhttps://m.edsoo.ru/ff0c9ac0]]
HUTA HAa PaMKy ¢ TOKOM»]]
5 [[[leficTBre MarHUTHOTO MOJI Ha IBMKYILYIOCS 3apshKeHHYI0 yactuly. |[[bubnuorexa [IOK
Cwuuta Jlopenna. Pa6ota cuiter Jlopenmal] https://m.edsoo.ru/ff0c9df4]]
6 [[DnekTpomarauTHas uHAYKIUs. [ToTok BekTopa MaruuTHOM UHIYK-  ||[[]]
nuu. SJ1C uaayKnuu. 3aKoH 3JIEKTpOMarHuTHOW nHAyKuu dapanes]]
7 [[JTaGopaTopHas pabota «VccnenoBanue sBieHus dyiekTpoMarauTHO# ||[[buommoreka [IOK
UHIYKITHHY] | https://m.edsoo.ru/ff0cal50]]
8 [[MuaykTuBHOCTD. fABnenune camounaykuuu. 9J{C caMOMHAYKIINH. [[bubmuoTexa [TOK
DHeprusi MarHuTHOTO TOJISI KATYIIKH ¢ TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600]]
nose]|
9 [[ TexHUYECKHE YCTPOMCTBA U UX MPUMEHEHHUE: TOCTOSIHHBIE MarHuThl, ||[[]]
AIIEKTPOMATHUTBI, YJIEKTPOIBUTATEIb, YCKOPUTEIH dJIEMEHTAPHBIX Ya-
CTHUI, UHAYKIIMOHHAS TIeYb | ]
10 [[O6o0matomuii ypok «MarHuTHOE 1mojie. DNeKTpoMarHuTHast HHAyK- ||[[buommoreka [IOK
us»] | https://m.edsoo.ru/ff0cab82]]
11 [[KoHTponbHas paboTa o teme «MarHuTHoe nojie. DinekrpoMaruuT-  |(|[[bubmarorexa [JOK
Hasl UHIYKIHSI»] | https://m.edsoo.ru/ff0cad58]]
12 [[CBoOOHBIE MexaHnueckue KoseOanus. ['apmonnueckue konebanus. ||[[budmmoreka [IOK
YpaBHeHUe rapMoHnYeckux Konebanuii. [IpeBpamenue sHeprun| | https://m.edsoo.ru/ff0caf06]]




Ne i/m Tema ypoka DnexTpoHHbIE ] pOBHIE 00pa-
30BaTCIIbHBIC PECYPChL
13 [[JTaGopaTopHas pabota «VccienoBanue 3aBUCUMOCTH TTeproaa Maibix ||[[]]
Kosie0aHui Tpy3a Ha HUTH OT JJIMHBI HUTH H MacChI Tpy3a»]|
14 [[KonebaTenbHbIil KOHTYp. CBOOOIHBIC AiIeKTpOMarHuTHEIC Koiebanus (|[[ bubmamorexa [JOK
B HJICaTbHOM KOJIe0aTeIbHOM KOHTYpe. AHanorus Mexay mexanuue-  |https://m.edsoo.ru/ff0cb820]]
CKHMH U DJIEKTPOMATrHUTHBIMU KOJICOaHUSMHU | |
15 [[@opmyrna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B HIeanbHOM Koe- ||[[bubmmorexa [JOK
OaTeIbHOM KOHTYpE] ] https://m.edsoo.ru/ff0cb9c4]]
16 [[IIpencraBnenue o 3aTyxaonmx Konedanusx. Beinyxnennsie Mmexa-  |[[bubnuorexa [IOK
HU4eckue konebanus. Pesonanc. BeinyxaeHHbie anekTpomarautabie  |https://m.edsoo.ru/ffOcbb86]]
KoseOanus| |
17 [[TIepeMenHbIif TOK. CHHYCOMAAMBHBIN MTepeMeHHbIN TOK. MomHocTh  (|[[Bubmrorexka [JOK
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U ICUCTBYIOIIECE 3HAUYCHUE CHUITBI https://m.edsoo.ru/ff0cbd34]]
TOKA U HaIpsHKEHUs| |
18 [[Tparcdopmatop. [IpousBoxacTBo, nepenaya u norpediieHue 3nekrpu- ||[[1]
4eCKOM 3Hepruu| |
19 [[VcTpoiicTBO U MpaKTUUYECKOE TPUMEHEHHE AIEKTPUUYECKOTO 3BOHKA, ||[[Bubmmorexa [JOK
reHeparopa nepeMeHHOro ToKa, JIMHUM dJIeKTpornepenay]| https://m.edsoo.ru/ff0cc324]]
20 [[DKom0ornuecKkre pucku Mpu Mpou3BOACTBE AekTposHeprun. Kyns-  ||[[]]
Typa UCTOIb30BaHUS JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HH |
21 [[Mexanuueckue BOJIHBI, yciioBUs pacnpoctpanenus. [lepuoa. Cko- [[bubmuoTexa [TOK
POCTh PacTIpOCTPAHECHUS U IJIMHA BOTHBL [lonepeunsie 1 mpoaonabHbie |https://m.edsoo.ru/ff0cca54]]
BOJIHBI | |
22 [[3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp [[bubmuoTexa [TOK
3ByKa]| https://m.edsoo.ru/ff0cccOc]]
23 [[DneKTpoMarHuTHEIE BOJTHBI, X CBOMCTBA U CKOPOCTh. [lIkana sanek- ||[[bubmmorexa [JOK
TPOMAarHUTHBIX BOJIH] | https://m.edsoo.ru/ff0ccfe0]]
24 [[[IpuHIIMTIBI paarOCBsA3U U TeneBuaeHUs. Pazsutue cpeacts cBs3u. Pa-||[[]]
JHOJIOKAIHsA ||
25 [[KonTponbHas pabota «KosebaHus v BOTHBI»] | [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0cc618]]
26 [[IIpssmonHEHOE pacpOoCTpaHEeHUE CBeTa B OAHOPOAHOI cpene. To- |[[bubnuorexa [IOK
YEYHBIA UCTOYHUK cBeTa. JIyu cBera]] https://m.edsoo.ru/ff0cd350]]
27 [[OTpakeHue cBeTa. 3akoHBI OTpaxkeHus cBeta. [locTpoenne n3obpa- ||[[bubmmoreka [IOK
YKEHUH B TTOCKOM 3epKare]] https://m.edsoo.ru/ff0cd4e0]]
28 [[IIpenomnenue cBeta. [lonHoe BHyTpeHHee oTpaskenue. [Ipenensubiii ||[[bubnuorexa [IOK
YTOJI TIOJTHOTO BHYTPEHHETO OTPayKEeHUs | | https://m.edsoo.ru/ff0cd716]]
29 [[JTaGopaTopHast pabota «/3MepeHne nokasarest MpeJIoMICHUs [[bubmmorexa LIOK
cTeknan]| https://m.edsoo.ru/ff0cd67a]]
30 [[JTun3bl. [TocTpoeHune n3odpaxenuii B muH3e. @opmysa TOHKOM [[BuGmmoTeka IIOK
JUH3bI. Y BEIHMYEHUE JINH3HI | | https://m.edsoo.ru/ff0cdd1e]]
31 [[JTaGopaTopHas pabora «McciaenoBanue CBOWCTB M300paXkeHui B TUH- ||[[]]
3ax»]]
32 [[Aucniepcust cBeta. CinoxHbIid coctaB Oenoro ceeta. Ler. Jlabopatop-||[[]1]

Has pabora «HabOmronenune nucrnepcun cBetay| |




Ne i/m Tema ypoka DnexTpoHHbIE ] pOBHIE 00pa-
30BaTCIIbHBIC PECYPChL
33 [[MaTepdepentus cBera. dudpakuus ceeta. Judpakimonnas pe- [[BubmuoTeka [JOK
méTKa] | https://m.edsoo.ru/ff0ced22]]
34 [[[TonepeunocTs cBeTOBBIX BOJH. [Tonspusarnus ceera]] [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0cf02¢]]
35 [[OnTrueckue mpruOOPHI M YCTPOMCTBA U YCIOBUS UX O6e3omacHoro mpu-||[[]]
MEeHEeHUs | |
36 [[['paHULIBI TPUMEHUMOCTH KJIacCH4YecKoi Mexanuku. [locTynatel crie- ||[[buommoreka [IOK
[IUATBHON TEOPUH OTHOCUTEIBHOCTH ] | https://m.edsoo.ru/ff0cf862]]
37 [[OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U CO- [[bubmuoTexa [TOK
KpalleHue JTHHBI] | https://m.edsoo.ru/ff0cfa42]]
38 [[DHeprust U UMITYJIbC PEIATUBUCTCKOM yacTullbl. CBsI3b Macchl ¢ sHep- ||[[ bubmmoreka [IOK
TUEH U UMITYJICOM. DHEPIHsl MTOKOs || https://m.edsoo.ru/ff0cfc68]]
39 [[KonTponbHas pabota «Ontruka. OCHOBBI ClieMaIbHOM Teopun OTHO- ||[[bubmmoreka [IOK
CUTEIILHOCTH] ] https://m.edsoo.ru/ff0cf610]]
40 [[@oTonbl. Dopmymna [Tnanka. JHeprus U umIryinbe GoToHa]] [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0cfe16]]
41 [[OTkpbiTHE U BccnenoBanue Gorodddexrta. Onbithl A. I'. Cronerosa]]||[[ bubmmoreka [IOK
https://m.edsoo.ru/ff0cffc4]]
42 [[3akonbl poroddderTa. YpaBuenue DitHmreiHa aist pororddekra. |(|[[budamorexa [JOK
«Kpacnas rpanuma» porodddexral] https://m.edsoo.ru/ff0d015¢]]
43 [[AaBnenue cBeta. OnbiThl I1. H. JIebeneBa. Xumuueckoe aciicTBre [[BubmuoTeka [JOK
cBeral] https://m.edsoo.ru/ff0d04a6]]
44 [[TexHu4eckue yCTpoiCcTBa U IpaKTUIecKoe mpuMeHenue: ¢potoame-  ||[[]]
MEHT, (poToIaTUHK, cOTHeUHas OaTapest, CBeTOIno] |
45 [[Pemenue 3a1a4y o TeMe «DJIE€MEHThI KBAHTOBOW ONTUKMUY | ] [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0d0302]
]
46 [[Monens aroma Tomcona. OnbiTel Pe3epdopaa o paccesauro a-da-  ||[[bubmmoreka [IOK
ctutl. [Inanerapuas Mmoaenb aromal| https://m.edsoo.ru/ff0d091a]]
47 [[[TocTynaTsl bopal]] [[bubmuoTexa [TOK
https://m.edsoo.ru/ff0d0afa]]
43 [[U3nydenue u moromieHrne (POTOHOB MpH nepexojie atoma ¢ oaHoro ||[[buommoreka [IOK
YPOBHS DHEPTHH HA Apyroil. Buabl ciekTpos]] https://m.edsoo.ru/ff0d0afa]]
49 [[BosnHOBBIE cBOiicTBa yacTull. Bonuel ae bpoitnsa. KopnyckynsapHo- [[BubmuoTeka [JOK
BOJIHOBO# nyanu3m. CIIOHTaHHOE U BBIHYXKJIEHHOE HU3ITydeHue] ] https://m.edsoo.ru/ff0d0ca8]]
50 [[OtkpeiTHE pagnoakTuBHOCTH. OnbITH Pesepdopaa no onpenenenuto ||[[budbmuorexa [IOK
COCTaBa PaJINOAKTUBHOTO M3Ty4eHUs | https://m.edsoo.ru/ff0d0fd2]]
51 [[CroiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Bnusane pagnoaktuBHo-||[[]]
CTH HAa KMBbIE OPTaHU3MBI | |
52 [[OTkpbITHE TIPOTOHA M HEWTpOHA. M30TOmBI. Anbda-pacman. Diek- [[BubmuoTexa [JOK

TPOHHBII U MO3UTPOHHBIN OeTa-pacnaz. ['amma-u3nyuenue]|

https://m.edsoo.ru/ff0d1162]
]




Ne i/m Tema ypoka DnexTpoHHbIE ] pOBHIE 00pa-
30BaTCIIbHBIC PECYPChL
53 [[DHeprus cBs3u HYKJIOHOB B sizpe. SnepHsie peaknuu. Anepusiii peak- ||[[ buommoreka [TOK
Top. [IpoGiiemMbl, MePCIIEKTUBDI, YKOJIOTUYECKUE aCTIEKTHI SACPHON https://m.edsoo.ru/ff0d1356]
SHEPreTUKH | | ]
54 [[DmemenTapHbIe yacTuibl. OTKpBITHE MO3UTPOHA. MeTobl Habmone- ||[[buommoreka [IOK
HUS U PETHCTpaLUU dJIeMeHTapHbIX yacTuil. Kpyrisiit cron «®@ynaa- | |https://m.edsoo.ru/ff0d0e38]]
MEHTaJbHbIE B3auMoIecTBHs. EMMHCTBO (pr3nueckoit KapTHHBI
Mupay]]
55 [[Drtamnbl pazButus actpoHomuu. [Ipuknannoe u mupoBosspenueckoe ||[[]]
3HaueHHue acTpoHoMuH. Bua 3BEé31H0T0 HEOa. Co3BE3 NS, APKHE
3BE3/1bI, IUIAHETHI, X BUAUMOE JABrKeHue. CoaHeuHas cucremal ]
56 [[Connue. ConHeuHas akTUBHOCTh. MicTrounuk 3Heprun ConHIa u [N
3BE31] ]
57 [[3BE311bI, ©X OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI TJIaBHOU 1ocienosa- ||[[]]
TeTLHOCTH. BHyTpeHHee cTpoeHue 3BE371. CoOBpeMEHHBIC Mpe/ICTaBIe-
HUS O IPOUCXOXKIEHUH U 3BooIMU CoHIa U 3BE31] |
58 [[Mneunsiit [Tyt — nama ["anaktuka. [lonoxxeHue u qBUKEeHNE [[1]
Counnna B Nanaktuke. ["anaktuku. YEpHBIE IBIPHI B iApax rajlakTHK ] ]
59 [[Bcenennas. Pa3z6eranne ranaktuk. Teopus bomnbiioro B3psiBa. Pe- [[1]
JUKTOBOE M3NlydeHune. MeraranakTukal]
‘60 H[[HepemeHHHe MPOOJIEMBI aCTPOHOMUH || H[[]]
‘61 H[[KOHTpoanaﬂ paboTta «DIeMEHTHI aCTPOHOMHUU U aCTPODHU3UKH»] | H[[]]
62 [[O606maromuii ypok. Poib Gpu3uku u acTpOHOMHUHU B IKOHOMUYIECKOH, ||[[]]
TEXHOJIOTUYECKOH, COIMANTBHON U 3THYECKOU chepax AesITeNbHOCTH Ye-
JoBeKa| |
63 [[O600maronuit ypok. Posb u mecto ¢pusuku u acrpoHoMuu B coBpe- ||[[]]
MEHHOW Hay4YHOU KapTUHE MHUpa] ]
64 [[O606maromuii ypok. Poib gusndeckoii Teopuu B pOPMUPOBAHUT (1]
npezcTaBiIeHuil 0 GU3NYecKoil kKapTuHe Mupa]]
65 [[O606matomuit ypok. Mecto ¢uzndeckoit kapTubel Mupa B odmem  ||[[]]
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTABICHUHN O MPH-
poze]]
‘66 H[[PeBepBHHﬁ ypoK. MarautHoe noje. DJIeKTpoMarauTHas HHAYKIUs || H[[]]
67 [[Pe3epBHBIN ypok. OnTuka. OCHOBBI CIIEIMATIBHON TEOPUU OTHOCHU- [N
TEIbHOCTH] |
68 [[Pe3epHbiii ypok. KBanToBast pusuka. DnemMeHTh acTpoHOMUU U acT- |(|[[bubmmorexa [JOK
poduzuku|| https://m.edsoo.ru/ff0d1784]
]
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6. INPOI'PAMMA PABOTDBI C OTCTAIOINWMH OBYYAIOINIMMHUCA, TEMOH-

CTPUPYIOININMHU CTABWIBHO HU3KHUE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

MeCSII] TeMa Bug pabotsl
CEHTAOPH OcnoBHble nosioxennss MKT KOHCYJIbTaIUs
CEHTSAOPH OcnoBHoe ypaBHeHne MKT, ypaBHeHuE cOCTOsI- | KOHCYJIbTAIlUA
HUS UJEATBHOTO ras3a

CEHTAOPH ITonoxxenus u ypaBaenus MKT 3a4eT
OKTSIOpb YpaBHEHHE COCTOSIHUS, U30ITPOLIECCHI KOHCYJbTaIus
OKTSIOpb YpaBHeHHE COCTOSHHUS, H30IPOLECCHI 3a4eT

HOSIOpB YpaBHEHHE COCTOSIHUS, U30ITPOLIECCHI KOHCYJbTaIus
HOSIOpB YpaBHeHHE COCTOSHHUS, H30IPOLECCHI 3a4yeT
nexkabpb 3akoHbsl OMa KOHCYJIbTaIUs
JeKadpb 3akonbsl Oma 3auer
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7. IlepedyeHb V4€OHO-METOAMYECKHUX CpeacTB 00vuenusi, JOP

bubmuoreka [{OK https://m.edsoo.ru/

8. IlepeyeHpb 003aTENBLHBIX JIA00OPATOPHBIX, MPAKTHYECKNX, KOH-
TPOJBLHBIX U JIPYTUX BUIOB PadoT

KJ1acc Buj paboThl KOJINYECTBP
10 JlaGoparopHas paboTa 3
11 JlaGopaTopHnasi pabota 2
10 KonTtponbHast pabota 7
11 KonTtposbHas padota 4
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KoHTposbHble paboTbl 10-11 Knacc

AsTop O.U.I'pomuesa, cepuna YMK, n3patenbctBo «IK3aMeH»



9. Kpurtepuu 1 HOPpMbI OIICHKH PE3VJILTATOB OCBOCHHUS ITPO-
rpaMmmbl 00VIaOnuMuca U chhopmupoBanuoct Y Y/

B ocHOBY kpuTepueB OIEHKH Y4eOHOH NEATEITbHOCTH YYaIUXCs MOJIOKEHBI 00OBEKTHB-
HOCTh U eUHBIN oaxo1. [Ipu 5 — GamIbHON OIEHKE JJIsl BCEX YCTAHOBIICHBI OOIIEAH 1aK-
THUYECKHUE KPUTEPHUHU.

Ouenka “5” craBuTcs B ciiyvyae:

1. 3HaHMs, MOHUMAHUS, TITYOMHBI YCBOCHHUS 00YJarOIIUMCS BCero 00bEéMa MPOrpaMMHOTO
MarepHara.

2. YMeHUS BBIICIATH IJIaBHBIC MMOJIOKECHHS B U3YYCHHOM MaTepuale, Ha OCHOBAaHUU (hak-
TOB M IPUMEPOB 000011aTh, JeNaTh BHIBOJIBI, YCTAHABINBATH MEKIIPEIMETHBIC U BHYTPH-
MIPEIMETHBIC CBSI3H, TBOPUECKH MIPUMEHSIET TIOTyUYEeHHBIC 3HAHUS B HE3HAKOMOU CUTYaIIHH.
3. OtcyrcTBrEe OMMOOK ¥ HEAOYETOB MPH BOCIIPOM3BEACHUN H3YYCHHOTO MaTepralia, pu
YCTHBIX OTBETaX YCTPAHEHUE OTICIBbHBIX HETOUHOCTEH C MOMOIIBIO TOTIOTHUTEIBHBIX BO-
MIPOCOB YUUTEIs, COOIOICHNE KYJIbTYPhl TUCBMEHHOW U YCTHOM pedH, paBui odopmiie-
HUS TUCBMEHHBIX padoT.

Onenka “4”:

1. 3HaHuE BCEro M3y4YEHHOTO MPOTPaMMHOTO MaTepuana.

2. YMeHHi BBIICTATH IJIaBHBIC MTOJIOKEHUS B U3YUYCHHOM MaTepHaie, Ha OCHOBaHUHU (hak-
TOB U IPUMEPOB 0000111aTh, €1aTh BBIBO/bI, YCTAaHABINBATh BHYTPUIIPEIMETHBIE CBS3H,
MNPUMCHATH NOJTYUYCHHBIC 3HAHWA HA IIPAKTUKE.

3. He3naunrtenbHbie (HErpyObIie) OMTMOKY U HEAOUYETHI TTPU BOCTIPOU3BEACHIH H3YICHHOTO
MaTepuaia, coOJII0AeHnEe OCHOBHBIX MTPABUI KYJIbTYPbI MMCbMEHHON U YCTHOM pedH, mpa-
B 0(OPMJICHUSI MTUCHbMEHHBIX PaboT.

Onenka “3” (ypoBeHb IpeACTABICHHUI, COYECTAIMIUXCH C JIeMEHTAMHU HAYYHBIX IOHATHI):

1. 3Hanue U yCBOCHHE MaTepualia Ha ypOBHE MUHUMAJIBHBIX TPEOOBAaHUN MTPOTPAMMBI, 3a-
TPYAHEHHUE TPU CAMOCTOSITEILHOM BOCIIPOU3BEIEHUH, HEOOXOAUMOCTh HE3HAUNTEILHON
MIOMOIIH PENOoAaBaTesl.

2. YMeHue paboTaTh Ha YpOBHE BOCIIPOHU3BEICHUS, 3aTPYAHEHUS IIPU OTBETaX Ha BUJIOU3-
MEHEHHBIE BOTIPOCHI.

3. Hanmuume rpy0oit ommOKM, HECKOJIBKUX HErpyOBIX IPU BOCIIPOU3BEIECHUH U3yYEHHOTO
Marepuraa, He3HAYNTEIbHOE HECOOIIOICHNE OCHOBHBIX NMPABWII KyJIbTYPhl TUCBMEHHON U
YCTHOM peuu, mpaBuil 0(hOpMIICHHUS! TUCbMEHHBIX PadoT.

Onenka “2”:

1. 3Hanue W ycBOGHHE Marepualia Ha YpPOBHE HUKE MUHUMAIIBHBIX TPEOOBAaHUU IPO-
TpaMMBbI, OT/ICTBHBIC TPECTABICHHS 00 N3y4EHHOM MaTepHae.

2. OTrcyrcTBUE YMEHUI paboTaTh HAa YPOBHE BOCIIPOU3BEICHHUS, 3aTPYTHEHUS IIPH OTBETAX
Ha CTaH/IapTHBIC BOTIPOCHI.

3. Hanmuyre HECKOJNBKUX TPYOBIX OMIMOOK, OOJBIIOTO YKciia HErpyObIX MPH BOCTIPOU3BE-
JICHUW W3YYEHHOTO MaTepuaia, 3HAYUTEIbHOE HECOOIIOICHHEe OCHOBHBIX MPABHUJ KYIIb-
TYpbl MUCBMEHHOUN M YCTHOW peuu, mpaBui 0(hOpMIICHHS MUCHbMEHHBIX PaboT.

12



Onenka “1”:

CraBuTcs 3a NMOJHOE HE3HAHUE U3YYEHHOI0 MaTepualia, OTCYTCTBUE DJIEMEHTAPHBIX yYMe-
HUU U HaBBLIKOB.

YcTHBII OTBET.
Ouenka “5” craBurcs, ecJiv Y4YeHUK:

1) IToka3esiBaeT ray00OKOE W TOJIHOE 3HAHWE U TTOHUMaHUE BCETO 00bhEMa MPOrpPaMMHOTO
MaTepuana; MoJHOe MOHUMAaHHE CYIIHOCTH PACCMATPUBAEMBIX TTOHSITHIA, SBICHUIN U 3aK0-
HOMEPHOCTEM, TEOpUid, B3AMMOCBSA3EH;

2) YMeeT cOCTaBUTh IOJHBIA U MPABUIIbHBIA OTBET HA OCHOBE M3YYEHHOI'O MaTepHaa;
BBIICTISITh TJIaBHBIE TOJIOXKEHUS, CAMOCTOSITENIBHO MOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamMu, (pakTaMu; CaMOCTOATEIBHO U apIYMEHTUPOBAHO JeJaTh aHaIN3, 00001IeHu ],
BBIBOJIbI. Y CTaHABJIMBATh MEXIIPEAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHU) U
BHYTPHUIIPEIMETHBIC CBSI3H, TBOPUCCKH IPUMEHSTh MOJTYyYCHHBIC 3HAHHS B HE3HAKOMOU CH-
tyaruu. [locnenoBaTenbHO, YETKO, CBA3HO, 00OCHOBAHHO M 0€30IITMO0YHO U3J1araTh yueo-
HBI MaTepua; JaBaTh OTBET B JJOTHYECKOMN IMOCIEI0BATEILHOCTH C UCTIONB30BAHUEM ITPH-
HATOM TEPMHUHOJIOTHH; J1e1aTh COOCTBEHHBIE BHIBOABL; (HOPMYJIUPOBATh TOUHOE OIpeiese-
HUE W UCTOJIKOBAHUE OCHOBHBIX MTOHITHIA, 3aKOHOB, TECOPUI; IIPU OTBETE HE TOBTOPSTH J10-
CJIOBHO TEKCT yueOHHMKa; U3J1araTh MaTepual JIUTEPATyPHBIM S3bIKOM; IPABUIILHO U 00CTO-
ATETLHO OTBEYATh Ha JOTOJHHUTENbHBIC BOMPOCHI yuuTens. CaMOCTOATENbHO U PAILHO-
HaJIbHO MCIOJIb30BaTh HATJIAIHBIE TOCOOUS, CIPABOYHBIEC MATEPHAIIbI, YUCOHUK, TOTIOTHH-
TEIbHYI0 JTUTEPATypPy, MEPBOUCTOYHHKHU; MPUMEHSATH CUCTEMY YCIOBHBIX 0003HAYCHHIA
MIPH BEJCHUHU 3aITUCEH, COMTPOBOXKIAIONINX OTBET; UCIIOIb30BaHHUE AJIs I0KA3aTENbCTBA BbI-
BOJIOB M3 HAOJIIOJICHHI U OIBITOB;

3) CamMOCTOATENBHO, YBEPEHHO U 0€301TMO0YHO MPUMEHSET TOJIYICHHBIC 3HAHUS B pellie-
HUM MPO0OJIeM Ha TBOPUYECKOM YpPOBHE; JIOMyCKAaeT He 0ojiee 0JHOro HenouéTra, KOTOPHIi
JIETKO UCHPABISET 10 TPEOOBAHUIO YUUTEINSI; UMEET HEOOXOAUMbIE HaBBIKU PaOOTHI C IPH-
Oopamm, yepTeraMu, CXeMaMu U TpapuKaMu, COMMyTCTBYIOIIUMHU OTBETY; 3aITUCH, COIIPO-
BO’KJIAIOIIME OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka “4” craBUTCS, €CJIM YYCHHUK:

1) Iloka3piBaeT 3HAHUS BCETO0 M3YyYEHHOTO MPOrpaMMHOr0O marepuaia. J[aér moyiHbId U
MPAaBUJIBHBIN OTBET HA OCHOBE U3YUEHHBIX TEOPHIi; HE3HAUYUTEIbHBIC OIIMOKH U HETOUYETHI
MIPU BOCTIPOU3BECHUH U3yUYEHHOT0 MaTepuaa, OIpe/IeleHNs IOHATUH JJall HETIOJIHbIE, He-
Oo0JbIIIie HETOUHOCTH ITPU MCIIOJIb30BAaHUH HAYYHBIX TEPMUHOB HJIU B BBIBOJIaX M 0000111€-
HUSX U3 HAOJIIOJICHUI 1 OTIBITOB; MaTepUal U3JaraeT B ONpeeICHHON JIOTHUECKON Tocie-
JIOBATEIBHOCTH, IPU 3TOM JIOIYCKAET OJIHY HErpyOyro OMMOKY Wik He OoJiee ABYX HEJO-
YEeTOB U MOXET UX UCIPABUTh CAMOCTOSATEIILHO MTPU TPEOOBAHUH WM TPU HEOOIBILION TO-
MOILIM TpernojaBaTesisi; B OCHOBHOM YCBOWJ Y4eOHBIM MarepHuall; MOATBEPXKIAeT OTBET
KOHKPETHBIMHU IPUMEpPaMH; IPABHJIBHO OTBEYAET Ha JIOMOJHUTEIbHBIC BOIPOCH! YUUTEIIS.
2) YMeeT caMOCTOATENbHO BBIAETATH TJIaBHBIEC MOJIOKEHUS B M3YYEHHOM MaTepualie; Ha
OCHOBAaHUU (PAKTOB M IPUMEPOB 00001IATh, 1eIaTh BHIBOJIbI, YCTAHABIMBATH BHYTPUIIPEI-
MeTHbIE CBSA3H. [[pUMEHSATh MoNTy4YeHHbIE 3HAaHUSI HA IPAKTHKE B BUJIOM3MEHEHHON CUTYa-
IIUH, COOJII0IaTh OCHOBHBIE MPABUJIAa KYJIbTYPbl YCTHOW pPeUr M CONMPOBOXKAAIONICH MHCh-
MEHHOM, UCIO0JIb30BaTh HAyYHbIE TEPMUHBI;

3) He oGmagaer 1O0CTaTOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOM JTUTEpaTypoid, yueOHu-
KOM, TEPBOMCTOYHHKAMHU (TIPaBUIILHO OPUEHTUPYETCs, HO paboTaeT MeayeHHo). Jlomyc-
KaeT HerpyOble HapyleHHs MpaBuil 0(hOPMIICHHUS TMCbMEHHBIX PadoT.
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Ouenka “3” craBurcs, ecJid Y4YeHUK:

YCBOWJI OCHOBHOE COJIEpKaHHWE YIeOHOTO MaTepualia, UMeeT MpoOesTbl B YCBOCHUH MaTe-
puala, He MPENsATCTBYIOIINE AabHEHIIIEMY YCBOSHUIO MTPOrPAMMHOTO MaTepHAIIa;
MaTepuall M3JlaraeT HECHCTEeMAaTH3WPOBAaHHO, (parMEeHTapHO, HE BCeriaa IOCIen0Ba-
TEJBHO;

MOKa3bIBaET HEJOCTATOYHYIO CPOPMUPOBAHHOCTH OTACTHHBIX 3HAHUI M YMEHUH; BBIBOIBI
1 0000IIEHHUS APTYMEHTUPYET CJ1a00, TOMYCKAET B HUX OIIUOKH.

JOMYCTHJI ONIMOKHA M HETOYHOCTH B MICIIOJIb30BAaHUH HAYYHOW TEPMHHOJIOTHH, ONpe/Ieie-
HUS TIOHSITUN JJaJT HEAOCTATOYHO YETKUE;

HE MCIOJIb30BaAJ B KQUECTBE JIOKA3aTeJIbCTBA BHIBOIBI U 0000IIICHHS 13 HAOII01eHHH, (haK-
TOB, OTMBITOB WJIH JIOMYCTHJI OIIMOKHU TIPU UX U3JI0KEHUU;

WCTIBITHIBACT 3aTPYIHEHHS B TPUMEHEHUH 3HAHUN, HEOOXOTUMBIX ISl PEIICHHS 3a/1a4 pa3-
JUYHBIX TUTIOB, IPU O0BSICHEHUH KOHKPETHBIX SIBICHUI HA OCHOBE TEOPUI U 3aKOHOB, WIIH
B TIOJITBEPKICHIUH KOHKPETHBIX MPUMEPOB MPAKTUICCKOTO IIPUMEHEHUS TCOPHUH;
OTBEUYAET HEMOJHO Ha BOMPOCH YUHTeNs (YIIyCKass 1 OCHOBHOE), MM BOCIIPOU3BOIUT CO-
JepKaHue TeKcTa ydeOHUKa, HO HEJOCTATOYHO TIOHUMAET OTACIbHBIC TIOJI0KEHHUS, HMEIO-
1€ BAKHOE 3HAYCHUE B ITOM TEKCTE;

OoOHapy>KUBaeT HEAOCTATOYHOE MOHMMAHHUE OT/ACITBHBIX MOJOXKEHUN MPU BOCIIPOU3BEIE-
HUU TEeKCTa ydyeOHMKa (3amucel, MepBOMCTOYHUKOB) MU OTBEYAET HEIOIHO Ha BOIPOCHI
YUHTEIS, TOMyCKasi OHY-ABE TPyObIe OMMUOKH.

Ounenka “2” craBuTCS, €CJIN YYEHHK:

HE YCBOWJI U HE PACKPBLT OCHOBHOE COJICpKAHHME MaTepHaa;

HE JIeJaeT BBIBOIOB U 0000IIEHUI.

HE 3HaeT U HE TOHUMAET 3HAYUTEIbHYIO WJIH OCHOBHYIO YacTh MPOTPAMMHOTO MaTepHala
B IIpeieiaX MOCTaBJICHHBIX BOIIPOCOB;

WM UMeeT c1ab0 chopMUpPOBAHHBIC U HEMOJIHBIC 3HAHUS U HE yMEET MIPUMEHSITh UX K pe-
IICHUIO0 KOHKPETHBIX BOIPOCOB | 3324 10 00pasiy;

WM TIpH OTBETE (HAa OJUH BOIPOC) JOIMYCKaeT OoJiee IBYX IPyOBIX OMIMOOK, KOTOPHIE HE
MOJKET UCIPABUTH 1K€ IPU TOMOIIN YIUTEIIS.

Onenka “1” craBuTCsl, €C/IN YYeHHK:
HE MOKET OTBETUTh HH Ha OJIUH U3 MOCTABJIEHHBIX BOMIPOCOB;
MOJIHOCTHIO HE YCBOMJI MaTepurall.
Ilpumeuanue.
[To OKOHYAaHHIO YCTHOIO OTBETA YYalllErocs IMeNaroromM AaéTcs KpaTKUM aHAIU3 OTBETA,
OOBSBISETCSI MOTUBUPOBAaHHAS OlIEHKA. BO3MOXKHO MPUBIEUYCHUE NPYTUX yUAIIUXCS IS
aHajM3a OTBETAa, CAMOAHAJIN3, IPEJI0KEHUE OIICHKHU.
OueHka caMOCTOSITeIbHBIX MMCbMEHHBIX H KOHTPOJbHBIX Pa0oT.

Ouenka “5” craBurcs, ecJiv Y4eHUK:

BBINOJIHWI paboTy 6e3 ouInOOK 1 HE0UETOB;
JOMYCTHJI HEe OoJIee OHOTO Heovera.

Ounenka “4” craBuTCsl, €CJIN y4YeHUK
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BBIMTOJTHKI pabOTy MOJHOCTBIO, HO JIOMYCTHJ B HEM:
He Oosiee 0IHOM HerpyOOi OMMOKY U OJJHOTO HEJ0UYETA,
WK He 0oJiee ABYX HEJI0YETOB.

Ounenka “3” craBuTCS, €CJIN Y4YeHUK

NPaBUJIHHO BBIMTOJIHIII HE MEHEE TIOJIOBUHBI PA0OTHI MITH JTOMTYCTHIL:

He OoJiee IBYX rpyObIX OIIHOO0K;

uu He 6osee o HOM TpyOoi U 0THON HErpyOOl OMIMOKH M OJTHOTO HEJ0UEeTa;
WK He 0oJiee IBYX-TpeX HErpyObIX OUIHOOK;

WJTY OJTHOM HErpyOO OMIMOKHU U TPEX HEJOUYETOB;

WJIH TIPU OTCYTCTBUU OMIMOOK, HO MPY HATMYUH YETHIPEX-TISATH HETOUYETOB.

Ouenka “2” craBuTcs, €CJIM YYEHUK:

JOITYCTHJI YMCJIO OITMOOK M HEJIOYETOB IIPEBOCXOIAIICE HOPMY, TIPU KOTOPOU MOXKET OBITH
BBICTaBJIEHA OIlCHKA “3”’;
WJIM €CJTU MPABUJIBHO BBITIOJTHIIT MEHEE ITOJIOBHHBI PA0OTHI.

Ounenka “1” craBuTCS, €C/IN YYEeHHK:

HE MPHUCTYMNAJ K BHIIOTHEHUIO PaOOTHI;

WJTU TIPaBUIIHLHO BBITTOTHIUT HE 6oitee 10 % Bcex 3amaHuii.

Ipumeuanue.

1) YuuTenb uMeeT npaBo MOCTaBUTh YUCHUKY OLIEHKY BBIIIE TOW, KOTOpas MpeyCcMOTpeHa
HOpMAaMH, €CJIM YIEHUKOM OPUTHHAIBHO BBHIIIOJHEHA padoTa.

2) O1eHKy ¢ aHAJIM30M JIOBOJISATCS 10 CBEJCHUS ydallluXcsl, KaK MPaBHIIO, Ha MOCIEIYIO-
IIeM ypOKe, IpeaycMaTpiBaeTcsi paboTa Hajl OINOKaMH, yCTpaHEeHHe MTPOOETIOB.

OneHka BBINOJTHEHNS MPAKTHYECKHUX (J1a00PATOPHBIX) padoT
Ouenka “5” craBurcs, ecJiv Y4eHUK:

1) mpaBUIIbHO OMPEETIII LIETh OIbITA;
2) BBITIOJIHUWJI pa0bOTY B MTOJTHOM 00BbEeMe C COOJII0ICHIEM HE0OX0IMMOI ITOCIIeI0BATEIBHO-
CTH MPOBEJICHHUS OTIBITOB U U3MEPEHUN;
3) caMOCTOSITENIPHO U PallMOHAIIBHO BHIOPAJ ¥ TIOJATOTOBHJI /TSI OTBITa HEO0X01MMOe 000-
pyI0OBaHUE, BCE OMBITHI TPOBET B YCIOBUSIX U PEXKUMAaX, 00ECIICUNBAIONIUX TOTyUYEHUE pe-
3yJIbTAaTOB M BBIBOJIOB C HAUOOJIBIIIEH TOYHOCTHIO;
4) HAy9HO TPAMOTHO, JIOTUYHO OTKCAT HAOIIOAeHUS U cPOPMYITHPOBAI BBIBOIBI U3 OIIBITA.
B npencraBieHHOM OTYETE MPABHIIBHO U aKKYpPaTHO BBITTOJIHUII BCE 3aITUCH, TAOTUIIBI, PH-
CYHKH, YepTeXH, rpauKu, BEIYUCICHUS U ClIeJIall BEIBOIBI,
5) mpaBUIILHO BBITIOIHWI aHaIM3 norpemrHocTei (9-11 kmaccsr).
6) IPOSIBIISIET OPraHU3aAIMOHHO-TPYIOBBIC YMEHHUSI (TTOIIEPIKUBACT YUCTOTY pabodero mMe-
CTa ¥ TIOPSZIOK Ha CTOJIe, SKOHOMHO HCIIOJIB3YET PACXOHBIC MAaTEPHAIIBI ).

7) SKCTIIEpUMEHT OCYIIECTBIISET M0 IJIaHYy C YY€TOM TEXHHUKHU 0€30MacHOCTH U Tpa-
BHIJI pabOThI C MaTepuaiaMu U 000pPYyJOBaHUEM.

Ounenka “4” craBuTCsl, €CJIM Y4eHUK

BBITOJIHWIJI TPEOOBaHUS K OLIEHKE “5”, HO:
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OITBIT MPOBOJIMIT B YCIIOBHUSAX, He 00ECIICUHBAIOIINX JOCTATOYHONW TOYHOCTH U3MEPCHHIA,
WK OBLTO JTOMYIICHO JBA-TPH HEIOYETA;

uau He 6osee 0 HOM HerpyOoi OMMOKHM M OJJHOTO HET0YETa,

NnJin 3KCHepI/IMeHT HpOBe,Z[GH HE IIOJIHOCTBIO,

WJIM B ONMMCAHUU HAOIOJCHUN M3 OMBITA JIOMYCTHUI HETOYHOCTH, BBIBOJIBI ClIEIall HETIOJ-
HBIC.

Ouenka “3” craBurcs, ecJIid Y4YeHUK:

1. mpaBUILHO OMIPEAETIII IIEITb OMBITA; pA0OTY BBIMOIHIET MPABIILHO HE MEHEE YeM Harlo-
JIOBHHY, OJTHAKO 00BHEM BBITIOJTHEHHOM YaCTH TaKOB, YTO TIO3BOJISIET MOTYYHTh MPABHIILHBIC
PE3YNBTAThI U BBIBOJIBI 10 OCHOBHBIM, TPUHIIUITAATHHO BaXKHBIM 3371a4aM paboThI;

2. iy oadop 000pyIoBaHMsl, 00BEKTOB, MATEPHUATIOB, a TAKKE pabOTHI IO HAYaTy OIbITA
MIPOBETI C TIOMOIIBIO YUUTENsI; UM B XOJE MPOBEACHUS ONBITA U U3MEPECHHUI OBLIH JOITY-
IICHBI OIITMOKY B ONTMCAHUW HAOMIOACHUH, (OPMYITUPOBAHUH BHIBOJIOB;

3. OTBIT TPOBOAMIICS B HEPAIIMOHATBHBIX YCIOBUSX, YTO MPUBEIIO K MOTYICHHIO PE3YIbTa-
TOB C OOJIBIIICH TMOTPEITHOCTHIO; MJIM B OTYETE OBUTH JOMYIIICHBI B OOIIEH CIIOKHOCTH HE
0osee IBYX OMIMOOK (B 3aMUCAX €IUHUI], U3MEPEHUSX, B BEIYUCICHUX, TpaduKax, TadIm-
ax, CXeMax, aHaJIM3€ TOTPEIIHOCTEH | T.JI.) HE MPUHIUITHAIBLHOTO ISl TAaHHOH paboThI
XapakTepa, HO TIOBIIUSBIIUX HA PE3YJIbTAT BBIMOTHEHHSI; MM HE BBIMOJIHEH COBCEM HIIU
BBITIOJIHEH HEBEPHO aHau3 norpemHocteit (9-11 kmacc);

4. nomyckaet rpy0yro OmuOKYy B X0/l IKCIIEPUMEHTa (B 00BSICHEHHH, B 0(DOPMIICHUH pa-
00THI, B COOJTFOZICHUY TIPaBUJI TEXHUKU 0€30MMaCHOCTH MpHU padboTe ¢ MaTepuaiaMu u 000-
pyIOBaHUEM ), KOTOpask HCIIPABIISETCS 110 TPEOOBAHUIO YIUTETIS.

Ouenka “2” craBurcs, eCJiv Y4YeHUK:

1. He ompeneNnII CaMOCTOSATENHHO LEJTh OMBITA; BHITOIHIII paboTy HE MOJIHOCTHIO, HE TTOA-
TOTOBUJI HY’KHOE 000pYA0BaHUE U 0OBbEM BBITIOJTHEHHOM 4acTH pabOThI HE MO3BOJISET CHe-
JaTh MPaBUIIBHBIX BBIBOJIOB,;

2. WM OTIBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOIIOICHUS TPOM3BOIMIINCH HETIPABHIIBHO;

3. unm B Xoz1e pabOTHI ¥ B OTYETE OOHAPYKHMIIUCH B COBOKYITHOCTH BCE HEJJOCTATKU, OTMeE-
YeHHBIE B TPEOOBAaHUX K OLIEHKE “3”;

4. momyckaeT nBe (u Oosee) rpyObie OMMOKK B XOJE SKCIEPUMEHTa, B OOBSICHEHUH, B
oopmiennn paboTsl, B COOIIOCHNUN MPABHJI TEXHUKH 0€30IIaCHOCTH MpH padoTe ¢ Belle-
cTBaMH M 000pyZOBaHHEM, KOTOPBIE HE MOKET HCIIPABUTH JaXKe 0 TPEOOBAHHIO yUUTEIIS.

Ouenka “1” craBurcs, ecJiv Y4YeHUK:

MOJHOCTBIO HE CyMeJ Ha4aTh U 0(h)OPMHTH OIBIT;

HE BBITIOJHSET PadoTy;

MIOKa3bIBAET OTCYTCTBHE IKCIIEPUMEHTAIBHBIX YMEHHIA;

He cobmroaan uiay rpy0o Hapyan TpeOoBaHUs O€30MaCHOCTH TPYa.

Ilpumeuanue.

1. B Tex ciayuasx, Korja yJamuiics moka3aja OpUTrHHAIBHBIN 1 HanboJiee paliMoHaIbHbIN
MOJIXO/JT K BBIITOJIHEHUIO pabOThI U B TpoIiecce paboThl, HO HE U30eKa TeX UM MHBIX He-
JIOCTaTKOB, OLIEHKA 32 BBINOJIHEHHUE PA0OTHI IO YCMOTPEHHUIO YUUTENS MOXKET OBITH MOBBI-
IIIEHA 110 CPABHEHUIO C YKa3aHHBIMHU BEIIIC HOPMaMHU.

2. OueHky ¢ aHaIM30M JOBOJASATCS O CBEACHMS yYallUXcs, KaKk IPaBUIIO, Ha MOCIEIYI0-
IEM YpPOKE.
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. OnleHKa yMeHH# NPOBOAUTH HAOJIIOEHUS.
Onenka “5” craBuTcs, eC/Iu Y4eHHK:
MPAaBWJIBHO MO 33JJaHUI0 YUUTENs TPOBeJ HAOII0ACHHE;
BBIJICJINJI CYILIECTBEHHbIEC TPU3HAKH Yy HAOII0aeMoro oobekTa (Imporecca);
JIOTUYHO, HAYYHO TPAaMOTHO O(hOPMUIT pe3yIbTaThl HAOIIOACHHI U BBIBOJIBI.
Ouenka “4” craBuTCS, €CJIM YYEeHHUK:
MPABIJIBHO TI0 33JJaHUI0 YIUTEIS TPOBET HAOIIOACHHE;
MIPH BBIJICJICHUN CYIIECTBEHHBIX MTPU3HAKOB Y HAOMIOAaeMOro o0bekTa (Ipolriecca) Ha3Ball
BTOPOCTETICHHEIE;
JOTYCTUIT HEOPEIKHOCTH B 0OPMIICHUU HAOIIOJICHUI U BBIBOJIOB.
Ounenka “3” craBuTCsl, €C/IM YYEeHHK:
JOMYCTHJI HETOYHOCTH U 1-2 omunOKY B TPOBEICHUH HAOIIOACHUN TI0 3a/IaHUI0 YUUTES,
MIPU BBIJICIICHUH CYIIECTBEHHBIX MPU3HAKOB y HabIt01aeMoro o0bekTa (mporiecca) Bblje-
JIWJT JIUIIb HEKOTOPHIE;
nomyctun 1-2 ommbku B ohopMIIeHIH HAOII0ICHUIA U BHIBOJIOB.
Ounenka “2” craBuTCS, €C/IN YYEeHHK:
nomycTui 3 — 4 omuOKY B TPOBEICHUHN HAOJIIOICHUH 110 33JTaHUI0 YIUTEIS;
HETPaBUIIBHO BBLACIHII PU3HAKK HAOII01aeMOro 00beKTa (Tporecca);
nonyctui 3 — 4 omuoOKy B 0OpMIICHUH HAOTIOICHU U BEIBOJIOB.
Ounenka “1” craBuTCSl, €C/IM YYCHHK:
He Bnanmeer ymeHneM npoBOAUTH HAOIIOICHUE.
Ilpumeuanue.

OI11eHKH ¢ aHATM30M YMEHHM TTPOBOIUTH HAOIFOACHHUS TIOBOISATCS 10 CBEICHUS YJYAIIUXCA,
Kak MpaBuJjIo, Ha MOCJIEAYIOLIEM YPOKE, MTOCIIE C/lauyu OTUETa.
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