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1. HACITOPT ITPOI'PAMMBI
VY]1.01.08 ®usuka (6a30BbIii YpOBEHDb)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YaCThIO OCHOBHOH MpPOQEecCHOHATBHONH 00pa3oBaTeIbHOM
nporpammbl B cooTBeTcTBHH ¢ PI'OC mno cnemumanpHocTrn CIIO 53.02.03 MHCTpyMEHTaNBHOE
MCIIOJIHUTENIBCTBO (TI0 BUJIAM)
1.2. Mecto npeamerta B crpykrype IIIICC3

[Ipenmer sBisieTcst yacthro OOmeoOpazoBarenpHOro yueoHoro nukia (OYI[.00)

1.3. lesu 1 3a1a4u y4eOHOIro npeaMera— TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUA Y4eOHOI0
npeaMera:

[Tporpamma mo ¢usuke 0a30BOr0 YpOBHS Ha ypOBHE CpeIHEro oomiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOXKEHUUM M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHOl mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil mporpaMMbl BOCHHUTAHMS W KOHLEMIUU IMPErojaBaHus y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTeNbHBIX  oOpraHu3amusx Poccuiickoit ~ dDenepanuu,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBIL.

CogepxaHue MporpaMMbl MO (U3MKE HaMpaBlIeHO Ha (OPMUPOBAHHME ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa obyuaronmuxcs 10—11 kmaccoB npu oOyueHuu ux Qusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usmke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yapTaTaM OOy4YeHHs, a TaKXKE€ YYUTHIBAET HEOOXOJIMMOCTh peaTH3allMd MEKIPEIMETHBIX
CBs3el (PU3UMKM C E€CTECTBEHHO-HAyYHBIMH YyUeOHBIMU TMpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIE 1€ M3y4YeHHs] (PU3UKU Ha YPOBHE CpeaHEro oOIiero oOpa3oBaHMs, MJIAHUPYEMbIS
pe3ynbTaThl OCBOEHUS Kypca (HU3UKU: IJIMYHOCTHBIC, METallpelIMeTHbIe, TNpeAMETHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma o (usmKe BKIIOYAET:

* [JITAHUPYEMbIE PEe3yNIbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHHS;

* coziepikanne yueobHoro npeamera «dusukay mo rogam oOydeHHsl.

®dusnka Kak Hayka o Hanbosee oOIuX 3aKOHAX MPUPO/IbI, BRICTYMAs B KAYECTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HAaHUH 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOPA3yIOIUN JJIs E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHHM, H3y4yaeMbIX
XumHen, ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3MYECKMX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHaJioB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GU3MKd BHOCUT OCHOBHOW BKJIAJ] B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHSTh HAYYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUM.

B ocHOBY kypca (u3uKu sl ypOBHSI CPEAHETO 00Iero 00pa3oBaHUs MOJOKEH PsIT UACH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €T0 IIOCTPOCHUSI.

Wnes nenoctHOCTH. B COOTBETCTBUM C HEM KypC SIBISAETCS JOTMYECKU 3aBEPLIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3JesioB (PM3UKHU, BKIIOYAET KaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOM (DU3UKH.



Wpnes renepanuzanui. B cooTBeTcTBHM ¢ HEW MaTepuall Kypca GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBusercs (GOpMHpOBaHHME IMPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U I0JIE.

Wnes rymanurapusanuu. E€ peanusanus mpearosaraeT UCIOJIb30BaHUE I'YMAHUTAPHOIO
noteHuana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HUKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Wnes npukinaanoit HanpasiaeHHocTH. Kypc ¢pu3uku npeamnonaraetT 3HakOMCTBO C HITMPOKHM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTMYECKUX IPUIOKEHUN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hnes odKomorusanuu peaausyercs IOCPEACTBOM BBEIEHHUS DJIEMEHTOB COJICpPKaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIEHUS POOIIeM PallMOHAIBHOTO IPHPOIOTIOIE30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (DU3MKM Ha YpOBHE CpeaHero oOIiero odpa3zoBaHUs
SBISIOTCS (pu3uUeckue Teopur ((HOpMHUpPOBAHME MPEIACTABICHHA O CTPYKTYpe MOCTPOCHHS
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHIMIIOB B COBPEMEHHBIX
IIPEACTABICHUAX O MPUPOJE, IPAHULIAX NPUMEHMMOCTH TEOpPHUH, UIsl ONKMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CucTteMHO-IeTEIbHOCTHBINA MOIX0/ B Kypce (PU3MKU peamu3yeTcs Mpekae BCero 3a CUeT
OpraHM3aly IKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuatouuxcs. [[nst 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
1abopaTOPHBIX pabOT, KOTOphIE B TporpamMme 1o (u3nke OOBETUHEHBI B OOIIMIA CITHCOK
YUEHUYECKUX MPAKTHYECKHX padoT. BeigeneHue B yka3aHHOM mepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX [T KOHTPOJII W OLIEHKH, OCYIIECTBIAECTCS YYaCTHHUKAMU OOpa30BaTEIHLHOTO
mporecca UCXo/s U3 0COOCHHOCTEH TUTAaHUPOBAHUS U OCHaIleHus kabuneta ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOY4YAIOUIMMHCS YMEHMSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
WCCJICIOBAHMS 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIBITOB TO TPOBEPKE
MPCAJTOKCHHBIX TUIIOTES.

Bonbiioe BHUMaHuEe yIensieTcsl PEIIeHUI0 pacYETHBIX U KA4eCTBEHHBIX 3anad. [lpu sTom
JUTSL pacYE€THBIX 3a7a4 MPUOPUTETOM SIBJISFOTCS 337a4i C SIBHO 33JIaHHON (PU3MUECKONU MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHSATh HU3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KakK M3 OJIHOTO pasjena
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3AesioB. J[s KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIOTCS 3aJlaHusl Ha OOBSCHEHWE TMPOTEKaHWs (PU3MYECKHX SBICHHM W TIPOIECCOB B
OKpY’KaIoIIeH XU3HH, TpeOyromme BbIOOpa (DU3WYECKONW MOJENTW Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBunm ¢ T1peboBanusmu PI'OC COO k MarepHaIbHO-TEXHHUECKOMY
ofOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI ypOBeHb Kypca (PU3MKH Ha YPOBHE CpPETHEro
o0riero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOTO KaOuWHeTa (hM3MKHU WIN B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro 1uKiIa. B kabunere
(bU3UKN T0JKHO OBITH HEOOX0AMMOE JTabopaTopHOE 000PYIOBAHUE JIUISI BHIIOJIHEHUS YKa3aHHBIX
B IporpaMme 10 (U3UKE YYEHMUYECKUX IPAKTHYECKUX paboT U JEMOHCTpPAlMOHHOE
obopyoBaHue.

JlemoHCcTpanimoHHOE  00OpynoBaHHe (QOPMUPYETCS B COOTBETCTBUU C IMPHUHIMIIOM
MUHUMAJIBHON OCTATOYHOCTH M 00ECIEeYHBAET MOCTAHOBKY IMEPEUMCICHHBIX B MPOTpamMme 0



(I)I/IBI/IKC KIIIOYCBBIX IIGMOHCTpaL[I/Iﬁ AJId UCCIICAOBAaHUA H3YyYaCMbIX SIBIICHUIT H mponeccos,
OMIIMPHUYCCKUX U (bYHI[aMeHTaJ'IBHHX 3aKOHOB, UX TCXHUYCCKHUX HpHMeHeHHﬁ.

JlaboparopHoe 000OpyJOBaHME AJII YYCHHUECKHUX MPAKTUYECKUX padoT dopMupyercs B
BUJIC TEMAaTUYECKHX KOMIUIEKTOB M 00eCledYrBacTCs B pacdyére OJHOTO KOMIUICKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIAOBAHMS JOKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LHU(POBBIX TaOOPATOPHIA.

OCHOBHBIMH eI IMU U3YUCHUA (bI/ISI/IKI/I B O6H.[CM O6pa3OBaHI/II/I SABJIAKOTCA:

* hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYalOMMXCS K HAYYHOMY HW3YYEHHUIO
HOPUPOIbI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHC Hpe,[[CTaBHCHI/Iﬁ 0O HaydHOM METOAC IIO3HAHHUA U (I)OpMI/IpOBaHI/Ie
HCCIICA0BATCIILCKOI'0O OTHOMICHUA K OKPYIKAIOIUM SABJICHUSM

* (hopMupoOBaHHE HAYYHOTO MHPOBO33PEHHUSI KAaK pe3yJbTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

* popmupoBaHue yMEHUN OOBSCHATH SIBJICHUS C MCIIOJIB30BAHHEM (PU3NYCCKUX 3HAHHWHA H
Hay4HbIX J10Ka3aTeJIbCTB;

* popmupoBaHUE TPEICTaBICHUNM O PONU (DU3UKU ISl Pa3BUTHUS JAPYTUX ECTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

Joctmxenue 3THX Leiaed oOecnednBaeTcs peHIeHMEM CIEAYIOLIUX 3a1ad B Ipolecce
u3y4deHus Kypca GU3MKH Ha YpOBHE CpeHEero o01iero oopa3oBaHusi:

* IpUOOPETEHNE CHCTEMbI 3HaHUM 00 OOHMX (PU3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOUAs] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JEKTPOJANHAMUKY, KBAHTOBYIO (DHU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

* popMUpOBaHWE YMEHHUM TPUMEHATH TEOPETUYECKHE 3HAHUS [UII  OOBSICHEHUS
bu3nYeCKuX SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B MOBCETHEBHOM
KU3HU;

* OCBOCHHE CIIOCOOOB pEIIeHUs pa3IMYHbIX 33/]1a4 ¢ SBHO 3aJaHHON (hr3HUECKOl MOJIEINbIo,
3a/1a4, TMOAPa3yMEBAIOIIUX CAMOCTOATEIBbHOE CO3JaHue (PU3NUYECKON MOJeNu, aJaeKBaTHOM
YCIIOBHSIM 33J1a4H;

* MOHUMaHHe (U3MUYECKUX OCHOB U MPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHHS HA OKPYXKAIOIIYIO CPENY;

* OBJIQJICHUE METOJAaMH CaMOCTOSTEIBLHOTO IUIAHUPOBAHUS W TPOBEACHUS (PU3MUECKHUX
DKCIIEPUMEHTOB, aHallM3a W UWHTepIpeTanud WH(GOPMAIUU, OIpeIelIeHHs] TOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

* CO3JJaHUE YCJIIOBUHM JJISI Pa3BUTHS YMEHHMH MPOEKTHO-HCCIIEIOBATEIIHCKOW, TBOPUYECKOM
JEeSITeIbHOCTH.
JIMYHOCTHBIE PE3YJIBTATHI



JInaHOCTHBIE PE3yJabTaThl OCBOEHHUS yueOHOro mpeamera «Pusnkay JOJKHBI OTpakarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOTO OOIIECTBa;

IPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTHUYECKMX M JEMOKPATHYECKHUX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJEHUCTBOBATh C COLUAJIbHBIMH HHCTUTYTAaMH B COOTBETCTBUHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'Pa)/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHUSM POCCUMCKHUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOT0 OBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M MPUHHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YYEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3iuuHbiM cdepam npodeccHOHANbHONW JAESTENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMO00pa30BaHUIO B 001acTu (PU3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHUSA
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHUi 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOW AEATENbHOCTH, TOTOBHOCTH B MPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabaThiBaTh TUIAH PEHICHUS IPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePHUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE DPE3YJIHTATOB LENSM,
OIICHUBATh PUCKHU MOCJIEACTBUI IESITEILHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH PA0OTy B YCIOBUAX PEAIbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble nccienoBarebckme 1eiCTBUSA:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIIOUEBHIMU MOHATUAMH U METOJaMu (HU3NYECKOMN
HayKU;

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHUS 3a]1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

BJIAQJETh BHUJAMM JACSATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHHUS, €r0 HMHTEpIIpEeTaluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM 4YHUCIE MPHU
CO3/IJaHUU Y4EOHBIX MMPOCKTOB B 00J1aCTH (HU3UKY;

BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3M U aKTyaJu3HpOBaTh 3ajady, BBbIJIBUTATh
TUIIOTE3y €€ pEeIIeHMs,, HaXOJUTh apryMEHThl JUIsl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pPe3yibTaThl, KPUTHYECKH
OIICHUBATH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33Jauyd B OOpa30BATEIbHOU NEATEIHHOCTH, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 0 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEIEATETbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/IETh HABBIKAMU TOJTYYeHHS WH(MOpMAUU (U3NIECKOTO COJEPIKaHUs M3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOUCK, aHalM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAITUU PA3IUIHBIX BUIAOB U (POPM MIPEICTABIICHHS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITUH;

UCIIONIb30BaTh CPEACTBa HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI S)PrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpEKEHNs, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TaCHOCTH;

CO3MaBaTh TEKCTHl (UIUYECKOTO COACpXKAHUS B PA3IUYHBIX QdopMaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayaUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MIPEACTABJICHUS U BU3YaIU3ALINH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
OCYIIECTBIISITH OOIICHHE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;



pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CpPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI;

BbIOMpATh TEMATHKy U METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/I0TO YIeHa KOJUIEKTUBA,;

OPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIHMHHUPOBATH
JOeHCTBUS MO €€ JOCTHIKEHMIO: COCTaBIISATh IJIaH ACMCTBHIA, pacHpelessiTb pold C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiabTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMAaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHYECKOE TIOBEJACHHWE B PA3IUYHBIX CHUTYAIHsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIbHYIO ICATEIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKOo paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH];

JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pereHmue;

OILICHUBATh MTPHOOPETEHHBIN OIIBIT;

CHoCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO JPYIULUH B 001acTH (U3HKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCHTH KOPPEKTHBBI B JICATEIHHOCTH, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETSM;

BJIaJICTh HaBBIKAMU ITO3HABATEIbHON pedIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;

UCTIOJIB30BaTh MPUEMBI PEIIEKCHH ISl OIICHKH CUTYAIlHH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKEHHUIO;

MPUHUMATH MOTHBBI U pTYMEHTHI IPYTUX TIPU aHAIHU3E PE3YNIbTaTOB ACATEIbHOCTH;

NPUHUMATH ce0s1, TOHMMast CBOM HEIOCTATKU M IOCTOMHCTBA,

NPUHUMATh MOTUBBI M @pTYMEHTHI JPYTUX MIPH aHATN3E PE3yNIbTAaTOB JACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHXXEHMS TUYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MTPOrpaMMBbI 10 (PU3UKE IS
YPOBHsI cpefHero o0miero oOpa3oBaHus y OOyUYarOIMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, MPEANoaraonuil chpopMUPOBaHHOCTD:

CaMOCO3HAaHUSs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSTHHE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOperyJIUpOBaHus, BKJTIOYAIOIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIbHBIM
M3MEHEHUSM U NPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHBALIMM, BKJIIOYAONIEH CTPEMJIEHHME K JOCTHXKEHHMIO L€ M YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIruX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLICHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K kxoHuy 0oOyueHHs mpenMeTHblE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHUPOBAHHOCTh y O0YYArOIUXCSA YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEpLUAlbHAs CHUCTEeMa OTCY€Ta, a0COIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN NICKTPUYECKUH 3aps] IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SIBJIECHUS (IIPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOCHUS BEIIECTBA U IJIEKTPOJMHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IIPSMOJUHEMHOE [BUXKEHUE, CBOOOJHOE MaJcHUE Tell,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLus, B3auMoneicTBue Tei, auddysus, OpoyHOBCKoe
JIBIDKEHUE, CTPOCHHUE XKUAKOCTeH M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUU
(oxJa’kIeHUN), TEIJIOBOE PaBHOBECHUE, UCIIAPEHUE, KOHECHCAIM, IUIaBICHUE, KPUCTAJUIM3aLlN,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IMOBBINICHUE JABJICHUS ra3a IPU €r0 HAarpeBaHUHU B 3aKPBITOM
CcOCyJlie, CBA3b MEXIY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3apsA10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMIYJIbC Tella, KMHETUYECKas
SHEprus, NOTEHIMAaJbHAs HSHEpPrus, MexaHudeckas paOoTa, MeXaHHMYECKass MOILIHOCTb; MpHU
OMHCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICI HCIOJB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C ApYTMMH BEIMYHHAMM;

OIKUCBHIBATh H3YYCHHBIE TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIIOJb3Ys
¢u3nueckue BENIWYMHBL: JIaBJICHHWE Tasza, TeMIleparypa, CpelHss KHHETHYecKash SHEeprus
XaO0THUYECKOr0 JBWKEHUS MOJIEKYJ, CPEIHEKBAJpPAaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEMJIOBOTO
JIBUTATENIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOJUThb (OPMYIbI, CBA3BIBAIOLIME JAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONUCHIBAaTh M3YYEHHBIE SJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUYECKHE SIBIICHHS
(TIporiecchl), UCTONb3ysl (PU3UUECKUE BETUYMHBL AJIEKTPUUYECKUH 3apsijl, dJIEKTpUUYECKOe IOJIE,
HaIpsOKEHHOCTh  I10JIS, IIOTEHLHAJ, pPa3HOCTh IIOTEHUUAJIOB;, IPU OINMCAHUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO3HAuU€HUs M EAUHULBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHaAM3UPOBaTh (PU3MUYECKUE MPOIECChl U SIBICHUS, MCHONB3Ys (DU3MUYECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHoro taroreHus, I, II u III 3akonsr HeproTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHCHMS MMITYJIbCA, IPUHIUI CYIIEPIIO3ULUN CHUJI, IIPUHIUI
paBHOIIPaBUSI MHEPLUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPHIO CTPOCHUS
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BEIIECTBA, Ta30BbIe 3aKOHBI, CBSA3b CpeIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBBI 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MalllUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO UCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBITIOJHATE 3KCICPUMCHTHI IO HMCCIICAOBAHUTIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM H IponeccoB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpeHui, TMpu 3TOM  (POpMyIHpPOBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYHWCCTBJIATL MPAMBIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH, IIPpHU 3TOM
BbIOMpATh ONTUMANBHBIN CIOCOO W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPENIHOCTEeN U3MEPEHHIA;

HCCIICOO0BAaTh 3aBUCUMOCTHU MCKIAY (1)I/I3I/I‘~I€CKI/IMI/I BCIIMYNHAMHU C HCIIOJIB30BAHHUEM
OpSIMBIX M3MEPEHMH, IPU 3ITOM KOHCTPYUPOBAaTh YCTAaHOBKY, (DUKCHpPOBATh pE3YIbTAThI
MOJTYYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUJIE TaOIHI] U TpadUKOB, JeaTh BBHIBOJbI
M0 pe3yNbTaTaM UCCIIEI0BaHUS;

coOmoiaTh mpaBmia 0€30MacHOr0 Tpyda NPU TPOBEICHHHM HCCIEAOBAHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1aO0OPaTOPHOro 000pyI0BaHUS;

pemiate pacuéTHbIE 3a/Ja4d C SIBHO 3a/JaHHON (U3UYECKON MOJENbl0, HCIONb3Ys
¢du3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHSI 3a7a4il BEIOUPATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (OpPMYJbl, HEOOXOAUMBbIE sl €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 33JayM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

HCIIOJIB30BAaTh IIpU PCIICHHUUN y‘~I€6HI)IX 3aga4 COBPCMCHHBIC I/IH(l)OpMaHI/IOHHI)IC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAMU M TPEICTaBICHUsS y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, MOJYYEHHON M3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTydaeMylo HHPOPMAIIHIO;

PUBOJIUTH MPUMEPHI BKJIa/Ja POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAHWA N0 (U3UKE B TIOBCEIHEBHOW JKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPyIIE C BHINOTHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH, TUTAHUPOBATh PaboTy
TPYNNbL, paIlMOHAIBHO paCHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

JIEeMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTO (PU3UKU B (HOPMUPOBAHHHM COBPEMEHHOU
HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOM
NeSITeTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YVUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENe: TOUYeUHBIN
ANEKTPUYECKUN 3apsAl, JIyd CBETa, TOYECUHBIM HCTOYHUK CBETA, fAJEpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU PEeLIeHUH (PU3NIECKUX 3a1a4;

pacno3HaBath (U3MUECKHE SBICHUS (TIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUUECKas MPOBOJUMOCTb, TEINIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas

10



UHAYKLIUS, JACWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOAHUS ¥ BOJHBI, IPSAMOJIMHEHHOE paCIpPOCTPAHEHUE CBETA, OTPasKEHHE,
npejgomiieHue, uHTepdepeHnus, Iudpakuus W TOJSApU3alUs CBETa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/JIa, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOaKTUBHOCTD;

OIMCHIBATh M3YYEHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsj, CHila TOKa, DJIEKTPHUUYECKOoe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIIHANIOB, 3JIEKTPOABUKYIIIAsl CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEePHOA W 4YacToTa KoyieOaHuid B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOLECCe TAPMOHHYECKHUX SJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOsHHE M ONTHUYECKas Cujila JIMH3bI, MPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUYEHUS W CIHHHMIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DM3HUSCKYIO BEJTMYHUHY C JPYTHMH BETUIHHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3MUECKUe
BEJIMUMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIynbCc (OTOHA, TEPHOJ TMOJIypaclajga, YHEPIrus CBSA3M AaTOMHBIX SA€p, IPU OINHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, UX OO0O3HAUYCHUS U
€MHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JaHHYIO (U3MUECKYIO BEIMYUHY C IPYTHUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
MPOBOAHMKOB, 3akoH JDxoyns—JleHna, 3akoH 9JEKTPOMAarHUTHOM  HMHAYKIMH, 3aKOH
MPSIMOJIMHEHMHOTO PacIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUs CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHEe OMNHmTEeWHa Ui (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpaHEHHsI HMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaguOaKTUBHOTO pacmajaa, MpU ATOM pa3inyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPAXKEHHE W YCIOBUS (TPaHMIIBI,
o0acTh) IPUMEHUMOCTH;

OTIpeNeNATh HANpaBJIeHWE BEKTOpa MHIYKIIMA MarHUTHOTO TOJS TPOBOIHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHia;

CTPOUTH M OMKCHIBATh N300pa’keHHe, CO3/IaBaeMOe IMIIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBIMTOJIHATh JKCIIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOIECCOB C
UCTIOIP30BAaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHWH: TpH 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOrPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKUX BEIHYMH C UCTIOIB30BAHUEM MPSIMBIX U3MEPECHHUIA:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3YNbTaThl MOJYUYEHHOH 3aBHCHMOCTH
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yJbTaTaMm
WCCIICIOBAHHS,

coOnrofarTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUHM HCCICIOBAHUKW B paMKax
y4eOHOro0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTeNbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;
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pematb pacu€THble 3aJaud C SIBHO 33JaHHOM (pU3MUECKOW MOJENbI0, HCIONIb3Ys
¢du3nueckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Jaudl BHIOUPATh (PU3UYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOIMMbIE Ui €€ pelIeHHS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOT O 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pelaTh KayecTBEHHbIE 3aJayM: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUMBYIO ILIETIOUYKY
paccyXIeHU ¢ ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTOJIB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETAlMM U IPEJICTAaBICHUs y4eOHOU u
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOT0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

IPUBOJUTE NMPUMEPHl BKJaJa POCCUICKUX M 3apyOE€KHBIX Y4EHBIX-(DU3UKOB B Pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MaCHOCTH ITPHU 00pallleHHH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO IOBEICHUS B OKpYXKarolleil cpene;
paboTaTh B rpyIIie C BHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IJITAHUPOBATh PaboOTy
IPYIIbl, PALHOHAIBHO PACHPEENIATh 00s13aHHOCTH U IUIAHUPOBATH JESITEILHOCTD B
HECTAaHJAPTHBIX CUTYallUsAX, aJleKBaTHO OLICHUBATh BKJIAJ KQK0TO U3 YYACTHUKOB IPYIIIHI B
pelIeHne paccMaTpUBAaEMON ITPOOIIEMBI.
®opmupyeMble KOMIIETEHIMH:
OK 11. HUcnonws3oBath B NpoheCCHOHATBHONW NEATENbHOCTH YMEHMSI M 3HAHUS, MOTYYECHHbIE
0o0y4aromyUMHUCsT B XOJI€ OCBOEHHUS YYEOHBIX NpPEJAMETOB, B COOTBETCTBUU C (erepaabHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHEro 00IIero o0pa3oBaHus.

1.4. PekoMeHayeMoO€e KOJIMYECTBO YaCOB HAa OCBOEHHE NMPOrpamMMbl NMpeaMeTa BKJIOYAeT
Yyackl:

O06mwem paboueit mporpamMmsel — 52 gaca

B ToM uucie:

- JICKITUU ¥ YpOoKkH — 35 gacos

- camocTosTeNbHas pabota — 17 yacoB

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O TIPEIMETA
2.1. O0beM yueOHOT0 npeaMeTa U BUABI YUeOHOIH padoThl

Bun yue6HOH paboThI O0Bem yacoB
O0bem padoyeii nporpaMmmbl 52
B TOM YHCJIE YaCHI:
- 00s13aTeNIbHOM YacTu 00pa3oBaTeIbHON MPOrPaMMBI 52
- BApMAaTUBHON YacTH 00pa30BaTeNbHOM MPOrpaMMbl 0
YueOHasi HArpy3Ka o0y4dawilerocsi B padore ¢ npemnojasarejaeM | 35
(Bcero)
B TOM YHCIIE:
- TCOPETUYECKHE U MPAKTHUECKUE 3aHATHS (JICKIHH, YPOKH) 27
- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIE 3aHATHUS -
- KOHTPOJIbHBIE pabOTHI 4
- TabopaTopHbBIE PAOOTHI 4
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CamocrosiTesibHasi padora o0yuyarmerocs (Bcero)

17

B TOM YHCJIC:

- caMOCTOsITeIbHAs paboTa HaJ KypCcOBOI pabOTOM (IPOSKTOM)

- BBIIIOJIHCHUC MHAUBUAYAJIbHOT'O ITPOCKTA

- HHBIC BUBI CaMOCTOSITEIbHOM pa6OTBI

17

Hrorosas arrecranus B popme nuddepeHunpoBaHHOro 3ayera Bo 4 cemecrTpe
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2.2. Conep:xanue y4eOHOIro npeaMeTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupoje. HayuHnble MeToAbl MO3HAHUSI OKPYKAIOIIETO MUpa. Poib HKCIepUMEHTa U TEOPUU B MPOIECCE MO3HAHUS
IPHUPOJIBI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢uznueckux sBieHuil u nporeccoB. Hayunbsle runore3sl. Gusndeckre 3aKOHbl U TEOPUU. ['paHUIBI TPUMEHUMOCTH
¢buznyeckux 3aKoHOB. [IpuHLIUIT COOTBETCTBUS.

Posb 1 MecTo (pu3nKu B GOPMHUPOBAHUN COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTEIbHOCTh MEXaHWYECKOTo JABMKeHus. Cuctema orcuéra. TpaekTopusi.

[Tepemenienne, CKOpoCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEepPUATIbHOM TOUKH, UX TMPOEKIUU HA OCH CHCTEMBI
KoopauHat. ClioKeHue NepEeMEIIEHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PABHOYCKOPEHHOE MPsSMOJIMHEHHOE ABMKEeHHE. ['paduku 3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPCHHUS, MYTH H
NepeMENICHUS] MaTEPUAIbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiiHoe nBmxeHue. J[BukeHUe MaTepHabHOW TOUYKH IO OKPYKHOCTU C IOCTOSSHHOM MO MOJYJI0 CKOPOCTBIO. YTIOBas
CKOPOCTb, TUHEWHas CKopoCTh. [lepuos u yactota oOpamenus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHU4YeCKHEe yCTPOMCTBA U IPAKTUUECKOE TPUMEHEHHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, IIETTHBIE U pEeMEHHBIC TIEpeIayuu.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHUK JABUKECHUSI.

[IpeoOpazoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenue aBmxeHus Tena, OpomIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHune yCKopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOM CKOPOCTH.
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HccnenoBanue COOTHOIIECHUS MEXAY IYTSAMH, NPOHACHHBIMM TEIOM 3a IIOCICIOBATECIIBHBIE PABHBIC IPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM JIB)KEHUU C HAYaJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

N3yueHue OBMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunuun otHOocuTenbHOCTH ['amunes. Ilepssiii 3akoH HeroToHa. MHepuuanbHbple CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa miis MarepuanbHoi Touku. Tperuit 3akon HeroTona st
MaTepUaIbHBIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna tsbxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenune. Bunpl Tpenust (okosi, ckoibxeHust, kaueHus). Cuiia tpenus. Cyxoe tpenue. Cuia TpeHUsI CKOJIbKEHUS U CUJIa TPEHUSI TTOKOSL.
Koadduuunent tpenus. Cuiia CONpOTUBICHUS IPU ABHKEHUHU Tella B )KUAKOCTH WM Tase.

[TocTynaTenbHOE U BpalllaTelIbHOE ABMKEHHE a0COIIOTHO TBEPJOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lnedo cuiel. YcnoBus paBHOBecHs TBEPAOIO Tela.

TexHuuyeckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHUE: MTOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliii.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue ABmkeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE M PE3UHOBOM 00paslie, OT ux Aedopmaru.

HccnenoBanue ycl0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHMS.

Tema 3. 3akonbvl coOXpaHeHus 6 MmexaHuKe
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Umnynsc MaTepuaabHOW TOYKHM (Tena), CUCTEMbl MaTepHalbHBIX TOuYeK. MMIylbc cHUIbl U HM3MEHEHHE MMITYJbca Teja. 3aKOoH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBI.

Kunernyeckas sHeprusi MaTepuanbHOM TOUkH. Teopema 00 U3MEHEHUN KHHETHYECKOM SHEPTUH.

[TorenuuanbHas »Heprus. lloreHuumanbHas sHeprus ynpyro nehopMUpOBaHHON MpyxuHbl. [loTeHuManpHas sHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIH.

[ToreHnmanbHble ¥ HEMOTEHIUANbHBIE CUIIBL. CBs3b pabOThl HEMOTEHUUAIBHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOW 3HEPTrHH CHCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTporCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOJAOMET, KOTIEP, MPYKUHHBIA MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[Tepexon noTeHLIMATBHON PHEPTUM B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHnne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHUEM MEXaHUYECKOW PHEPTUH Tejla Ha IPUMepe PaCTSKEHHsI pE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsekyasipuast puM3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH W MX ONbITHOE oOocHoBaHWE. bpoyHoBckoe apwkenue. duddysus.
XapakTep JBM)KEHUS M B3aMMOJEHCTBHS 4acTHI[ BemlecTBa. MOJETN CTPOEHHs ra3oB, XHJIKOCTEH M TBEPABIX TeT U OOBSICHEHUE CBOMCTB
BEII[ECTBA Ha OCHOBE 3THX Mojelei. Macca u pazmepsl Mosiekyi. KonuyecTBo BemectBa. [loctosiHnast ABorajipo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mozens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KMHETUYECKOM TeOpUH HIealIbHOTO ra3a. AGCONIOTHAs TeMIleparypa Kak
Mepa CpeAHEeW KMHETHYECKOM SHEpruu TEIUIOBOTrO ABMKEHUS vacTul rasa. lllkama temneparyp KenbBuHa. I'a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneipona. 3akon [lampToHa. M3omporieccsl B HA€aTbHOM Ta3e € TMOCTOSHHBIM KOJWYECTBOM BellecTBa. | paduueckoe
IpeJICTaBICHNE N30IPOLIECCOB: N30TEPMa, U30X0pa, u300apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEMIECTBA, (PoTOrpaduu MOJIEKYJT OPraHUIECKUX COCTMHECHUM.

OnbITI 10 AUPPY3UH KUIKOCTEH U Ta30B.
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Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, nirocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnpITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

Omnpenenenne Macchl BO3yXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MEpPEHH 00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHaMmuueckas cuctema. BHyTpeHHssl SHEprusi TepMOIMHAMUYECKON CUCTEMBI U crIOcO0bI €€ u3MeHeHus. KoJnyecTBO TemioThl U
paboTa. BHyTpeHHss SHEPrUsl 0JTHOATOMHOTO UJI€AJIbHOTO ra3a. Bubl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKLUS, U3IyUEHHUE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPELaye.

[Toustue 06 anuabatHOM npouecce. IlepBblil 3aK0H TepMoaAUHAMUKU. [IpMeHeHne nepBOro 3aKoHa TEPMOJINHAMHUKHU K U30MPOLIECCAM.
I'padmueckas unTepnperanus paboTs rasa.

BTopoii 3akon TepmoannamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBble MmamuHbl. [IpuHIMIBL AeHCTBUS TeIUIOBbIX MamiuH. [IpeoOpa3oBaHus sHepruM B TemaoBbIX MamuHax. Ko3dduuument
noje3Horo JeiictBus TermoBoi MamuHbl. [{ukin KapHo u ero ko3¢g¢uuueHT moje3Horo JeicTBUA. DKOJIOrMYECKHe Mpo0JieMbl
TEIIOPHEPTETHKHU.

TexHUuyeckue ycTpoHuCTBa U MPAKTUYECKOE IPUMEHEHHE: JIBUTATEIh BHYTPEHHETO CrOpaHusi, ObITOBON XONOAMIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEW >HEpPruu Tena MpU COBEPIICHUU padOoThl: BbUIET MPOOKM W3 OYTBUIKM TOJ JEMCTBHEM C)KAaTOro BO3/AyXa,
HarpeBaHue 3(Qupa B JIaTyHHON TpyOKe MyTEM TpeHus (BHIECOAEMOHCTpAIs).

W3meHeHre BHYTpeHHEHN 3Hepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvt

[TapoobpazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAs U OTHOCUTEIbHAs BIAXKHOCTh BO31yxa. HacklmeHHbIH nap.
VY aenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb TEMITEPATypbl KUIIEHUS OT JaBJICHHUS.
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Teépmoe Teno. Kpucrammmueckre W amMopdHbie Tesa. AHU30TPONHsS CBOMCTB KpHcTauioB. JKuakue kpuctamisl. COBpeMEHHBIC
Marepuaiibl. [InaBieHne u KpucTayum3anus. Y JeibHas Teriora miasieHus. CyoauMarius.
YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: THIPOMETp M ICUXPOMETP,
COBPEMEHHBIX MaTepUasioB, B TOM YHCIIe HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

KaJIOPUMETP, TEXHOJOIHMHU IIOJIYUYCHUS

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.
CniocoObl U3MepeHus BIKHOCTH.
HaGuroieHne HarpeBaHus U IUIABJICHHS KPUCTATMYSCKOTO BEIECTRA.
JleMOHCTpanus KpUCTaJlIOB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3mepeHne OTHOCUTENbHON BIKHOCTH BO3IyXa.
Pa3nen 4. DaekTpoanHaMuka
Tema 1. Inexkmpocmamuka

SJIGKTpI/ISaI_[I/IH TCII. BHGKTpI/I‘leCKI/Iﬁ 3aps. I[Ba BHJA JJICKTPHUUYCCKUX 3aPAI0B. HpOBOI[HI/IKI/I, AUBJICKTPUKU U IMOJTYIIPOBOJHUKH. 3aKoH
COXpPAaHCHUA JICKTPHUUYCCKOI'O 3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHslil aneKkTpuueckuil 3apsaa. DiekTpuueckoe mnosie. HanpskEHHOCTh ANIEeKTpUYECKOro
nosst. [IprHIAI cynepno3uiumy NIEKTPUYECKUX Mosiel. JIMHNN HanpsyKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

Pabora cun snextpocratudeckoro mnoss. [lorennman. PazHocts moTeHnmanoB. [IpoBOMHUKH W TUANEKTPUKH B DIEKTPOCTATHYECKOM
none. Juanexkrpuueckas IpOHULIAEMOCTb.

OnekTpoéMkocTb. KoHnencarop. DeKTpoéMKOCTh MIIOCKOT0 KOHIEHCATOpa. DHEPTrHsl 3apssKeHHOT0 KOHJIEHCaTopa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOIL, 3JIEKTPOMETP, AJIEKTPOCTATUYECKas 3aIlHUTa, 3a3€MIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBATIBHBIN anmnapar, CTpyWHBIN PUHTED.

Llemoncmpayuu

VY CTpoiCTBO M IPUHIAIT AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TTOJIE 3apsHKEHHBIX TEl.

IIpoBOAHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTAaTUYECKAs 3aIUTa.

JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.
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3aBUCUMOCTDb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSHHUS MEXIYy HUMU M JUAJIEKTPUUYECKON
IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS AIeKTprueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

DJIEKTPUUYECKOE COINPOTUBIICHHE. Y IEJIbBHOE CONPOTUBIIEHUE BemlecTBa. llocmenoBaTenbHoe, NapaiieIbHOE, CMEIIAHHOE COEAMHEHUE
MIPOBOJIHUKOB.

Pabota sanekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUIECKOTO TOKa.

DNEKTPOABUKYIIAs CHJIa U BHYTPEHHEE COMPOTHBIICHUE MCTOYHUKA ToKa. 3akoH Oma JIsl MOTHOM (3aMKHYTOM) 3JEKTPHUUECKOHN IIeTH.
Kopotkoe 3aMbikanue.

DJIeKTPOHHAs MPOBOJAUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TeMIeparypbl. CBEpXIPOBOANMOCTbD.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpUMECHash MPOBOAMMOCTH MONYNpPOBOAHUKOB. CBoiicTBa p—N-nepexona. I[lomynpoBoaHUKOBEIE
PUOOPHI.

DNEeKTPUUECKUN TOK B pacTBOPAX M paciiiaBax 3JEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUAIIS. DIIEKTPOIIU3.

DnexkTpruueckuil TOK B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHu4ecKknue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKU TOKA, 3JEKTPOHAIPEBATEIbHbIE
npuOOpbI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHBICHHUS, BaKYYMHBIM JHOM, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCUMOCTD CONPOTUBIIEHUS HUIUHAPUUECKUX MPOBOJHUKOB OT JITMHBI, IIOLIAM ONEPEYHOTO CEUEHHS U MaTepuara.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[Ipsimoe wu3MepeHHe dIEKTPOABMKYIIeH cuiabl. KopoTkoe 3aMbplkaHHE TalbBaHHMYECKOIO »JJIEMEHTAa M OLEHKAa BHYTPEHHEro
CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.
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OIHOCTOPOHHSS MPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHune CMEaHHOrO COEAMHEHHS PE3ZUCTOPOB.

N3Mmepenne 351eKTpOABUKYIIEH CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHET0 COMPOTUBIICHUS.

HabGnronenue anekTpoiusa.

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHuTOB. MarHuTtHOe mnoJie. Bexktop MarHuTHOW HHAYKUUU. [IpuHImn
CYNEpPHO3UIIMK MAarHUTHBIX MoJed. JIMHUM MarHUTHON MHAYKUMKU. KapThHa TUHUI MarHUTHOW MHAYKIIMHU MOJIS MOCTOSHHBIX MarHUTOB.

MaruutHoe 1moJjie MpOBOJHUKA ¢ TOKOM. KapTuHa JTUHHMI MHIYKIMU MAarHUTHOTO TOJIS JUIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoencTBre mpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ Moaynb U HanpaBiieHUe. [[BrkeHNe 3apsKEHHOM YaCTHIIBI B OJHOPOIHOM MarHUTHOM mone. Pabota cumsl JlopeHiia.

SIBneHue 3JIeKTPOMAarHUTHOM MHAYKUHMH. [IOTOK BEKkTOpa MAarHMTHOM MHAYKUMH. OJIEKTPOABMXKYIAs CUjiIa HMHAYKIUH. 3aKOH
JIEKTPOMATrHUTHOM MHAYKmU Papanes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABUKYIAS CUJIa MHAYKIIMU B MPOBOJHUKE, IBMXKYIIEMCS IOCTYMNATEIIbHO B OJHOPOJIHOM
MarHuTHOM TI0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoicTBa M MPAKTHUUECKOE NPUMEHEHUE: MOCTOSHHBIE MAarHUTHI, 3JEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII, UHTYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3auMopeiicTBre ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenna.
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3aBUCUMOCTD 3JIEKTPOJBHKYILECH CHIIbI UHAYKIIMHA OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TTOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Uccnenoanue neicTBus MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBICHUS AJIEKTPOMATHUTHON MHAYKITUU.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KO1e0anus

Konebarenbnas cucrema. CBOOOIHBIE MeXaHUUYECKHe KoyiebaHus. ['apmonmdeckue kosneOanus. Ilepuona, yactora, amrmutyna u ¢asa
Kosiebanuii. IIpyXWHHBIM MasTHHUK. MaTeMaTH4ecKuii MasTHUK. YpaBHEHHE TapMOHWYECKHUX KojeOanwii. [IpeBpamenue sHepruu mnpu
rapMOHHMYECKUX KOJICOAHUSX.

Konebartenbupiit KoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOAHHUS B HJCATBHOM KOJIEOATEIIbHOM KOHTYype. AHAJIOTHUS MEXKIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMU KoJjebanusmu. Popmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTrUU B HJCATLHOM KOJIeOaTeNbHOM
KOHTYpE.

[TpencraBieHne O 3aTyXarONUX KoJIeOaHMIX. BRIHYKIeHHBIC MeXaHUYeCKHe KoeOanus. Pesonanc. BeIHYKICHHBIE 2JIEKTPOMArHUTHBIC
KOJIcOaHMSI.

[lepemenHbIil ToK. CUHYCOUJAIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEUCTBYIOIIEE 3HAUYEHUE CHUJIIbI
TOKA U HaIpPsHKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepemada U MOTPEOJICHUE DIICKTPUUECKOW HSHEPTHH. DKOJIOTHYECKHE PHUCKU TPU TPOU3BOJCTBE
31eKkTpo3Hepruu. KynbTypa HCHoIb30BaHus AIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HMU.

TexHuueckue yCTpoWcTBA M MPAKTUUECKOE NPUMEHEHHUE: JIIEKTPUUECKHIl 3BOHOK, TE€HEpaTop MEPEMEHHOr0 TOKa, JIMHUU
3JIEKTpoTepeiay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KoJeOaTenbsHOM cucTeMbl (IPYKUHHBIN WM MAaTeMaTUYECKUN MasTHHK).

HaOGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcrumorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) JJIS AJIEKTPOMArHUTHBIX KOJIGOaHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COSIMHEHUH PE3UCTOPA, KATYIIKH HHIYKTHBHOCTH M KOHJICHCATOPA.

Moenb TUHUY DJIEKTPOIIEpPETaUn.
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Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTHY IIEPHUO/A MaJIbIX KOJIEOAHUM I'py3a HA HUTHU OT JUIMHBI HUTU U Macchl Ipy3a.

HccnenoBanue epeMEHHOI0 TOKA B LIETIH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

Mexanudeckue BOJIHBI, ycloBus pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepednbie u npoaoabHbIe
BOJIHBL. MHTepdepeHnns u qudpakiuns MEXaHHUECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS M3Jy4YE€HHs] JJIEKTPOMATHUTHBIX BOJH. B3aumHas opuenHtauus BektopoB E, B, V B
AJIEKTPOMarHuTHOM BosiHe. CBOICTBA 3JIEKTPOMArHUTHBIX BOJH: OTpPaXKeHUE, IpPEJTOMIICHUE, Moisipu3anus, Tudpaxius, UHTephepeHIns.
CKOpOCTb AJIEKTPOMAarHuTHBIX BOJIH.

[[kana 371€eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEbl.

TexHUuyecKkue yCTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, YJIbTPa3ByKOBas IUArHOCTHKA B TEXHUKE U
MEAMILIMHE, PaJiap, paluoNpuéMHUK, TEIIEBU30p, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHnu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYION ¥ 9aCTOTOM KOJeOaHUIA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpayKEHUE, IPEIOMIICHUE, O pU3aius, Tudpaxkius, UHTeppepeHusl.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeitHOe paclipocTpaHeHHE CBeTa B OQHOPOAHOM cpeze. JIyd cBera. ToueuHbIil HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOoHbBI OTpakeHus cBeta. [locTpoeHne n300paxeHu B TIJIOCKOM 3epKale.

[Ipenomnenue cBera. 3akOHBI IpeloMJIeHUS cBeTa. AOCONIOTHBIM MOKa3aTtenb mnpenomieHus. [lomHoe BHyTpeHHee OTpa)xKeHHe.
[IpenenbHBIN yrosl NOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceera. CoxHbI coctaB 6enoro cera. L[Ber.

Cobupatonue u pacceuBarolue JMH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHHE W ONTHYecKas cuia TOHKoW nuH3bl. [locTpoenue
M300paKeHH B COOUPAIOLINX U pacCEeUBAIOLINX JMH3aX. PopMysa TOHKOH JIMH3bL. Y BeJIMYeHHE, JaBaeMOe JINH30H.
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[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. WHTepdepennus cera. KorepeHTHbIE WCTOYHHKHU. YCIOBUS HAONIOJCHUS MAaKCHMYMOB M MUHUMYMOB B
uHTEp()EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaxus ceera. JudpakuronHas pemeérka. Y ciaoBue HaOMI0ACHNS TJIaBHBIX MAaKCUMYMOB IIPU MaJIeHUU MOHOXPOMAaTHYECKOIrO CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (hoToammapar, MpOSKIIMOHHBIA anmnapaTt, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS periéTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsiMmonrHEITHOE pacpocTpaHeHre, OTpaXKEHNE U pesioMmiieHre cBeTa. ONTHYeCKHue MPUOOPHI.

[TontHOE BHYTpeHHEe oTpakeHrue. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Habmonenue nudpaxnmu cera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tosryuenue cnekTpa ¢ TOMOIIbIO TU(PPAKIIHOHHON PELIETKY.

Habmonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne nokazaress IpeioMIEHHUS CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPHH OTHOCHTEIbHOCTH

['paHunbl TPUMEHUMOCTH KJIACCUYECKOW MexaHWKH. IlocTynaTel cnenuanbHON TEOPUM OTHOCHTENIBHOCTU: MHBAPUAHTHOCTH MOJYJIA
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTETHHOCTHh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHHUE JTTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIHLCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Paszpnen 7. KBanToBas puszuka
Tema 1. Inemenmol K6anHmosoi ONMUKU
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®otonbl. Dopmyna [Tnanka cBsi3u SHEpruM GOTOHA C €r0 YaCTOTOH. DHEPrusl U UMITYJIbC (POTOHA.

Otkpeitue u uccnenaopanue horodddexra. Ombitel A. I'. CToneroBa. 3akoHbl porodddekra. YpaBHenue DiiHmTeHa 11 Gotodrddexra.
«Kpachnas rpanuna» porosddexra.

JaBnerune cBera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYeCKne yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHHUE: (POTOIIEMEHT, (POTONATIHK, COTHEUHAsI OaTapesi, CBETOAUOI.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuil. [lnanerapuas monens atoma. [loctynatel bopa. M3nydenue u
noryomenne (HOTOHOB TPHU TEPEXoJe aToMa C OJHOTO YPOBHS SHEPruM Ha Jpyroil. Buabel crexktpoB. CHEKTp ypOBHEW >HEPrMU aTroma
BOZIOpPOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHUuYecKne yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3€pa.

Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HaGnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHus sapa. OTkpeiTHe panunoakTuBHOCTH. OmnbiThl Pesepdopna mo omnpenenenuio
COCTaBa paJIn0aKTUBHOTO n3nydeHus. CBoiicTBa anb(a-, 6eta-, raMMma-u3IydyeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. Hyknonnas mozens sipa ['elizen6epra—lBanenko. 3apsan supa. MaccoBoe uuncino siipa. M3otomnsl.

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'amMa-u3iaydeHue. 3aKkoH paAMoaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegexT maccol sapa.
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Snepusle peakuuu. [lenenue u cUHTE3 SAED.

SAnepusbiii peakrop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBBI SAEPHON IHEPTETHKH. DKOJOTHMUYECKHE ACTEKTHI SISPHOMN
OHEPIeTUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HAOJIIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHu4eckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: T03UMETP, KaMepa Buibcona, siaepHblil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TunK HOHMU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DjieMeHTHI ACTPOHOMHUH U ACTPOPU3NKHU

Oranbl pa3BUTHs acTpoHOMUH. [IpukinanHoe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprum ConHua W 3BE3A. 3BE3AbI, MX OCHOBHBIE XapaKTepUCTHKHU. J(narpamma
«CTEKTPAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/bl IJIAaBHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE37 IJIaBHOU
nocineaoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoBpeMeHHbIE IPEICTABICHUS O MPOUCXOKICHUH U 3BoJrounn CosHIa U 3BE37. DTallbl
JKA3HU 3BE3].

Mneunsiii [yt — Hama [Manaktuka. [lonoxenue u asmxenue ConHua B ['amaktuke. Tunbl ranakTtuk. PaavoranakTuku U KBaszaphbl.
YEpHble ABIPBI B A1pax rajJakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60:ma. Pa3Oeranue ranaktuk. Teopus bonbuioro B3peiBa. PennkroBoe nznyuenue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmoienuss HeBOOPYKEHHBIM TJ1a30M C HUCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HPUJIOKEHUH ISl ONpENeNeHUs MOJIOKEHHS HEeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBepHOTo MONyIIapHs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOPeHUE
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MexknpeaMeTHbIe CBSI3H

N3yuenne kypca (Qu3MKH 0a30BOTO YPOBHSI OCYILECTBIISIETCS C YYETOM COAEPIKATENBbHBIX MEXIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu 1 TEXHOIOTHH.

Medsicnpeomemuule nonamus, CBI3aHHbIE C U3yYEHHUEM METOJO0B HAyYHOTO TMO3HAHUS: SIBICHUE, HAYYHBIN (akT, TUIOoTe3a, pu3ndeckas
BEJIMYMHA, 3aKOH, TeOpus, HAOII0IeHIE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOICIIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CHUCTEMBbl YypaBHEHHWH, JHWHEWHas ¢yHKuus, mnapabosa, runepbona, WX Tpadukn U  CBOICTBa,
TPUTOHOMETpHUYECKHE (PYHKIUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M UX MPOCKIIMU
HA OCH KOOpAMHAT, CJOXEHHE BEKTOPOB, TPUTOHOMETpPHUUECKHE (PYHKUIMU: CHHYC, KOCHHYC, TAaHTE€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIIMH HAa OCH KOOPJMHAT, CII0KEHHUE BEKTOPOB, TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIIHIA,
NPU3HAKH TOJ00HS TPEYTOJILHUKOB, OTPEICTICHNE TUIOMIAIN TUIOCKUX GUTYp B 00BEMa Tell.

buonocusi: MEXaHUYECKOE JIBFDKCHUE B )KHBOW mpupoje, TuPQy3usi, 0CMOC, TETUIOOOMEH XKUBBIX OPraHU3MOB (BH[bI TCILIONEPEIAYH,
TEIUIOBOE PABHOBECHE), ANEKTPUUYECKUE SBICHUS B )KUBOU MPUPO/JIE, HIEKTPUUECKUE SBICHUS B )KMBOW MPUPOJIE, KoleOaTeIbHbIe IBIXKEHUS B
YKUBOU MPUPOE, ONTUYECKUE SBJICHUS B )KUBOU MPUPOJIE, NEHCTBUE paAMalluU HA )KUBbIE OPTaHU3MBI.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX
TEJN, KHUJIKOCTEH U ra3oB, dJEKTPUUECKHUE CBOMCTBA METAIJIOB, AIEKTPOJIUTUYECKAS IUCCOLMALINS, TaJIbBaHUKA, CTPOCHHE aTOMOB U MOJIEKYII,
KPUCTAIITMYECKAst CTPYKTYpa TBEPABIX TN, MEXaHU3Mbl 00pa30BaHUs KPUCTANTMYECKOM PEIIETKU, CIEKTPATbHBIN aHATH3.

l'eocpaghus: BIAXHOCTH BO3/yXa, BETPbI, OApOMETp, TEPMOMETP, MarHUTHbBIE MOJIOCAa 3€MIIM, 3aJIeKH MAarHUTHBIX pyl, HOTOCHEMKA
3eMHOM IOBEPXHOCTH, MPe/ICKa3aHUE 3eMIIETPSICEHU.

Texnonoeus: npeoOpa3oBaHHUE JABMKEHUH C UCHOJIb30BAHMEM MEXAaHU3MOB, YUET TPEHHUS B TEXHMKE, MOJUIMITHUKH, MCIOJIb30BaHUE
3aKOHA COXPaHEHMsI UMITYJbca B TEXHHUKE (pakera, BOJOMET M JIpyrue), ABUraTeilb BHYTPEHHErO CrOpaHus, MmapoBas TypOuHa, OBITOBOIA
XOJOJAUIBHUK, KOHJIUIMOHEp, TEXHOJOTHH TOJyYEHHUs COBPEMEHHBIX MaTepUaioB, B TOM YHCJIE€ HAHOMATEpUalOB, U HAHOTEXHOJIOTUH,
JJEKTpOCTaTUYEeCKasl 3allluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYHHBIH TpPUHTEp, 3JIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
JJIEKTPOOCBETUTENbHBIE MPUOOPHI, TaJbBaHUKA, JIMHUU 3JIEKTpPOIIepeiay, FeHepaTop MEePEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb, UHIYKIIMOHHAS
neyb, pajap, paIuonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neus, MpoeKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

Ponp ¢usuku u acTpOHOMHHM B SKOHOMHUYECKOU, TEXHOJOTUYECKON, COIMMATILHON M 3TUYECKOU cdepax MesaTeTbHOCTH YeOBEKa, POJb U
MecTO ()M3MKH U aCTPOHOMHHM B COBPEMEHHON Hay4yHOW KapTHHE MHpa, poib (usnueckoil Teopuu B (HOPMHUPOBAHUU TPEICTABICHUH O
(u3MUeckoi KapTHHE MHUpPa, MECTO (HH3UUCCKOM KapTHHBI MUpPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NMPEACTABICHUN O

MIPUPOJIE.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE
35 yacoB+174acoB c/p

TEMATHYECKOE IINTAHUPOBAHHUE

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpO.HbeIe H[:jaRanecxne 0BPA30BATEILHBIC
padoThbI padoTbI pecypesI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 1 bubmorexa OK
' A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
CamocTtosarenbHas pabora: M3yuenue meopemuuecko2o 1
Mamepuana
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruka . https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
22 Jnnamika 2 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpPaHEHUsI B MEXaHUKE 3 bubmmorexa LOK
' P https://m.edsoo.ru/7f41bf72
Htoro 1o pasneny 6
CamocTosTenbHas padota: Pewenue 3a0anuti u3 yueOHuKa,
bazvt QUIIU, coam EI'D. H3zyuenue meopemuieckozo 2

mamepuaia

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH

3.2 OCHOBBI TEPMOTMHAMHUKH

2

bu6nunorexa LIOK
https://m.edsoo.ru/7f41bf72
bubanoreka LJOK
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ArperaTtHble cocTosiHUA BelecTBa. DazoBble

bub6nmoreka LIOK

Paznen 5. KOJIEBAHUSA U BOJIHBI

3.3 epexo/Ibl . https://m.edsoo0.ru/7f41bf72
Wroro mo pazueny 6
Paznen 4. JIEKTPOJANHAMUKA
bubnnorexa [{OK
4.1 D7eKTpoCTaTHKA 2 https://m.edso0.ru/7f41bf72
492 [TocTostHHBIHM 25eKTpUYecKuil TOK. TOKU B 3 bubmmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edso0.ru/7f41bf72
43 MaruuTtHoe none. IeKTpOMarHuTHas 3 bubnuoreka [IOK
' HUHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 8

Pazgen 6. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

21 MexaHn4yecKue U 3JIEKTPOMAarHUTHBIE 5 bubmmoreka [JOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
2.2 MexaHndecKre U 3JICKTPOMArHUTHBIE BOJTHBI 2 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
23 Onia 2 https://m.edsg).ru/?f41c97c
Hroro mo pazueny 6

3.1

OcCHOBBI CIELIMATIBHON TeOpUU
OTHOCHUTEIBHOCTH

1

bubnuorexa [JOK

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

Hroro no pasneny 1

Paznean 7. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHl KBAaHTOBOM OITHKHU 2 ﬁgg;?ﬁ%iiﬂﬁnmmgn
4.2 Crpoenue atoma 2 ]r?tliggzl/d/ﬁ;jﬁ)%/?mmg?c
43 Atomoe s1po 1 1 ﬁﬁgﬁ/ﬁﬁﬁﬁﬁ/?mlcgn
Hroro no pazgeny 5

Pa3znea 8. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMEHTBI aCTPOHOMUU U acTPOPUUKH 1 bubmorexa [IOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 1
3auer 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 2
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HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

®duszuka — Hayka o npupoje. Hayunsie
METO/bI ITIO3HAHUS OKPYKAIOLIEro MUpa
Poins 1 MecTo Gu3uku B
(hopMHUPOBaHUHM COBPEMEHHOW HAy4YHOH
KapTHUHBI MUPaA, B IIPAKTUYECKOU
NEeSATEIbHOCTH JIF0IeH

KoanuyecTBO 4acoB
Bcero

dopmupyeMble
KOMIIETCHIUH

OK 11

MexaHndyeckoe TBHKCHHE.
[Iepemernienue, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE U paBHOYCKOPEHHOE
MPSIMOJIMHEMHOE IBUYKEHUE.
CroOoanoe nagenue. KpuBonuHeiinoe
JIBH>KEHUE. [|BI)KEeHUE MaTepUaIbHOM
TOYKH 10 OKPYKHOCTH

OK 11

[Ipunuun orHocutenbHoCTH [Manunes.
HNuepumanpHble CUCTEMBI OTCYETA.
[Tepsriii 3akon Herorona. Bropoit
3akoH HproTOHA /U1 MarepuanbHOR
Touku. TpeTtuii 3akoH HeroTOHA 1714
MaTepuaIbHBIX TOYEK 3aKOH
BCEMHUPHOro TAroreHus. Cuna
TspkecT. [lepBas kocMudeckas
CKOpOCTb.

OK 11

Cuna ynpyroctu. 3akoH ['yka. Cuina
TpeHusi. Cuiia CONpOTUBIICHUS PU
JBHKCHUH Tella B *KUJIKOCTH WUIIH Ta3e.
[ToctynarensHO€E U BpamareibHOE
JBUKEHHE a0COTIOTHO TBEPOTO Tea.
MowmeHT cuinbl. I1nedo cunel. YcioBus
paBHOBECHS TBEPAOTO TEJIA

Nmmynbc MatepraibHOW TOYKH.
HMmynbe cuibl. 3aKOH COXpaHEHUS
MITyJIbca. PeakTUBHOE ABMKEHUE
PaboTa 1 MOITHOCTH CHJIBI.
Kunernueckast sHeprust MarepuaibHON
To4uKkH. Teopema 006 M3MEHEHUN
KMHETUYECKOW dHEPIUH.

[ToTentmanpHas SHEPTUS YIIPYTO
nehOopMUPOBAHHOM MPYKUHBI, TN
BOJIM3W TTIOBEPXHOCTU 3EMITH
IloTeHuManbHBIC U HEMIOTCHIINAILHBIC
CWJIBL. 3aKOH COXPaHEHUs
MexaHu4yecko sHeprun JlaboparopHas
pabora «lccnenoBanne CBs3M pabOTHI
CHJIBI C I3MCHCHHUEM MEXaHHYSCKON
SHEPTHH TeJla Ha IPUMEPE PaCTHKEHUS
PE3UHOBOTO JKT'yTa

OK 11

OK 11

OK 11




Kontponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

OK 11

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KHMHETHUYECKOM Teopuu. bpoyHoBckoe
newkenue. dubdysus. Moagenn
CTPOEHUS Ia30B, )KUIAKOCTEU U TBEPABIX
tei. Macca mosiekyin. KonuyectBo
Bemtecta. [locTositHnas ABoraapo

TennoBoe paBHOBecue. M ieanbHblii ra3
B MKT. OcnoBHoe ypaBuenne MKT.
AOcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona. 3akox
JanbTona. ['a30Bble 3aKOHBI.
JlaGoparopHas pabdorta «MccnenoBanue
3aBUCUMOCTH MEXIY IapamMeTpamu
COCTOSIHHS pa3pEKEHHOT0 Ta3a

OK 11

OK 11

10

11

12

13

BuyTtpennss sneprus
TGpMOZ[HHaMHIIGCKOﬁ CUCTCMBI.
KonmuecTBo TemioThl 1 padora.
BHyTpeHHss1 3HEprus 0JHOATOMHOTO
UJICJIbHOTO T'a3a, TEPMOJAMHAMUYECKON
CUCTCMBI. KOJ'[I/I‘-IGCTBO TCIJIOTHI N
pabota. BHyTpeHHss sHEepTUs
OJHOATOMHOI'0 HJIeaJIbHOIO ra3a. Buabl
TeIUIoNepeiayu. YIeabpHas
TEMJIOEMKOCThH BEIIIESCTRA.

IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0
MIPUMEHEHHE K N30IPOLIECCAM.
Heo6paTumocTs npolLeccoB B MpUpPOIE.
BTtopoii 3aKk0H TepMOJIMHAMUKH.
[Ipunuun nevictus u KIIJ[ rennoBoit
MamuHbl. [{ukn Kapao u ero KII/I.

KonTponbnas pabora no teme
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIAVMHAMUKUN>

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. AGCONIOTHAS U
OTHOCHTEIIbHAS BIAYKHOCTH BO3/IyXa.
Teépnoe teno. Kpucrannnueckue u
amopdHbIe Tena. AHU3OTPOIIUS
CBOMCTB KpucTayyioB. JXKujakue
kpuctamibl. Cyonumanus. Y paBHEHUE
TEIUIOBOrO OajaHca

OK 11

OK 11

OK 11

OK 11

14

OnexTpusanus Tea. JIEKTPUIECKU
3apsagn. IIpoBOAHMKH, TUDIIEKTPUKH U
MIOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHUS
AIEKTpUYECKOro 3apsaaa. 3akoH Kynona.
Harpssx€HHOCTB JIEKTPUYECKOTO OJIS.

OK 11
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15

16

[TpunIun cynepno3uimun
ANEKTpUUECKUX nojied. Paborta cun
3JEKTPOCTATUYECKOTO MOJIS.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB

[TpOoBOAHUKY U AUIIICKTPUKH B
AJIEKTPOCTATUIECCKOM TIOJIE.
DnektpoémkocThb. Konnencarop.
JlabGoparopnas padota "VM3mepeHue
NIEKTPOEMKOCTH KOHJIEHcaTopa'.
DeKTpocTaTHYECKas 3alUTa.
3azemIIeHHE AIIEKTPOPUOOPOB

Onexrpuueckuid Tok. COIpOTUBIIEHHE.
3akon OMa Jy1sl ydacTKa Lenu.
[TocnenoBarensHOE, MapasiebHOE,
CMENIaHHOE COSUHEHNE TPOBOTHUKOB.
PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxxoynsa-Jlenua. 3akoH
Oma 117151 oJHOM (3aMKHYTOM)
AICKTPUICCKOM IICTIH.

OK 11

OK 11

17

18

JlaGopaTopHas paborta «l3mepeHue
OJ1C ncToyHMKa TOKA U €T0
BHYTPCHHETO COIIPOTHBIICHUS
DNeKTpPOHHAS TPOBOIUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTh
COIPOTUBJICHHS] METAJUIOB OT
TeMreparypsl. CBEpXIpOBOIUMOCTb.
DJIEKTPUUYECKHN TOK B BAKyyMe.
CBoiiCcTBa 2JEKTPOHHBIX MYYKOB.
[TonynpoBOIHUKH.

DJEKTPUUYECKHUN TOK B pacTBOpax 1
pacrmiaBax 3JeKTPOJIUTOB.
ONEKTPONUTHYECKAS TUCCOLMALIMSL.
OnexTponu3. DNEeKTPUIECKUI TOK B
razax. CaMoCTOATENbHBIN U
HECAMOCTOSATEIbHBIN pa3psan. MosHus.
[lmazma

OK 11

OK 11

19

ITocTosTHHBIE MAarHUTEI K UX
B3auMoJielicTBHE. MarHuTHOE 1oJIe.
Bexkrop MarHuTHOM MHAYKUMH. JInHUM
MAarHUTHOW MHAYKIUH. MaraHutHoe
T10JI€ MPOBOJAHUKA C TOKOM.
JlabopaTtopHas pabota «3ydeHue
MAarHUTHOTO TOJIL KATYIIKH C TOKOM»

OK 11

20

JleicTBME MarHUTHOTO TOJISI Ha
MMPOBOJIHHUK C TOKOM, Ha JABUKYIIYIOCS
3apsbkeHHYyro yactuny. Cuna JlopeHna.
Pa6ota cuet Jlopenta.
DNeKTpoOMarHuTHasi UHIYKIIHS.
JlabopaTtopHas pabota «lccnenoBanue
SIBJICHUS 3JIEKTPOMArHUTHOM
MHIYKIIH

OK 11
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21

NHaykTuBHOCTH. SIBICHUE

camouHaykiuu. 9J1C caMOMHAYKLUH.
OHeprust MarHUTHOTO MOJIS KaTYILKH C

TOKOM. DJIEKTPOMarHUTHOE I10JI€.
KontponsHas pabora no reme

«MarnutHoe noJie. DJIeKTpOMarHuTHas

HUHAOYKIOUS»

OK 11

22

23

24

25

26

CB00OOIHBIE MEXAHUYECKHE KOJICOAHUS.

l"apmonundeckue xoneOaHusl.
[IpeBpareHme SHEPTUN.
KonebarenbHbIN KOHTYP.

JlaboparopHas pabdorta «/ccnenoBanue

3aBUCUMOCTH IIEPUOJA MAJIbIX
Koje0aHuil Tpy3a Ha HUTH OT JAJTUHBI
HHUTH U MacChl Ipy3a»

Ilepemennsblit Tok. CHUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MoIHoCTh
MepeMeHHOTo ToKa. Tpanchopmarop.
Y CTpONCTBO U IPAKTUYECKOE

MPHUMCHCHHUC DJICKTPUICCKOI'0 3BOHKA,
réHeparopa NICpeMCHHOro TOKa, JIMHHUIT

QJICKTpoIepcaav

3Byk. CKOpocCTh 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa.
DNeKTPOMarHUTHHIE BOJHBI.
[IpyHIMIIBI paguOCBSI3U U
TEJIEBUACHHUS.

Konrtponsnas pabdora «Konebanus u
BOJTHBI»

[IpssmonnHENHOE pacpoCTpaHEHHE
CBETa B OJHOPOJHOM cpenie. 3aKOHbI
oTtpaxxeHus ceera. [loctpoeHue
1300pa’keHHH B IUIOCKOM 3€pKaje.
[Ipenomnenue ceta. [TonHoe
BHYTPEHHEE OTPAXKEHUE.
JlabopaTtopHas pabota «3mepenue
MOKAa3aTels MPEeJTOMIICHHSI CTEKJIa

OK 11

OK 11

OK 11

OK 11

OK 11

27

JInnssel. lucnepeus cBeTa.
Nurtepdepennius ceta. udpakius
cera. JludppakironHas pemerka
[TonepedHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera JlaboparopHas
pabora «lccnenoBanne CBOMCTB
1300pakeHUH B JIMH3AX»

OK 11

28

[Tocrynarsl crienuanbHON TEOPUU
OTHOCHUTEIBbHOCTH OTHOCUTEILHOCTD
OJTHOBPEMEHHOCTH. DHEPIUs U
WMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13p Macchl ¢ dHEpruei u
WMIYJIbCOM. DHEPIrus MoKos

OK 11

29

Kontponbras padota «Onrtuka.

OK 11
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30

OCHOBBI crieNMaIbHON TEOPUHU

OTHOCUTEILHOCTHY

®ortonbl. opmyna [Mnanka. DHeprus u OK 11
uMITysibC potoHa. DoTodrhdexr.

31

32

33

34

35

JaBnenue cBeta. XMMHUYECKOE OK 11
JIIEUCTBUE cBeTa. TexXHUYecKue
yCTpoHcTBa: GOTOIIEMEHT,
¢doronaTuuk, coqHEeyHas Oarapes,
cBeroauo. Pemenue 3ama4 mo reme
«7IEMEHTBI KBAHTOBON OTITHUKM

Monens atoma Tomcona. OnbIThI OK 11
Pesepdopna no paccessHuIO 0-4acTHIL.

IInanerapnas mozens aroma

[Tocrynater bopa. U3nyuenue u

nornomenue GpotoHoB Buasl ciekTpos. 1

BonnoBele cBolicTBa yacTull. BonHel ne

bpoiia. KopryckynsipHO-BOJIHOBOM

nyanu3M. CHOHTaHHOE U BBIHYXIEHHOE

U3JIy4eHUE

OTKpbITHE paInOAaKTUBHOCTU. OTBITHI OK 11
Pesepdopna Croiicta anbda-, 6eta-,
ramma-usinyderus. OTKpbITHE TPOTOHA
u HelTpoHa. M3oTomnbl. Anbga-pacna.
DJIEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'amma-usnydyenue. Dueprus
CBSI3U HYKJIOHOB B siJIpe. SlnepHbie
peakuuu. S nepHslid peakTop.
DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA

Co3sBesnus, sipKue 3BE3/IbI, INTAHETHI, UX OK 11
BuauMoe ABmkeHue. CoHeuHas

cucrema. 3se3abl. ['anaktuku. U€pHeie

JBIPHI B SIAPax TajlakTHK. Beenennas. 1

Pas0eranue ranaktuk. Teopus

bosbiioro B3psiBa. PenukroBoe

n3ny4yeHue. MertarajiakTuka

3auer 1

3. YCJIOBUS PEAJIMZALIUU TPOT'PAMMBI ITPEJIMETA

3.1. TpedoBaHusi K MUHUMAJIbHOMY MaTepPHAJbHO-TEXHHYECKOMY 00ecIedeHn 0

Jis peanuzanuy IporpaMMbl AUCHUIUIMHBL JTOJDKHBI OBITH MPEIYCMOTPEHBI CIEAYIOIINE
CHelMalbHble TOMEIIeHHUs: y4eOHbld KaOuHeT ¢GU3MKM W/WiaM y4eOHOU (pu3HuecKon
1abopaTopuu.

O6opynoBanue yuyeOHOro KabOuHeTa (HarisgHbele Mocobus): OO6opynoBaHHe Y4eOHOTO
KaOuHeTa:

1. Iludpoas mabopatopus 1Mo GU3HKE I YIUTEIS,

2. Iudposas nabopaTopus 1o hu3MKe sl YICHUKA;

3. Bechl TexHHYECKHE C pa3HOBECAMU;
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4.

KomruiexT ams mabopaTopHOTro MpakTUKyMa 10 ONTHKE;

5. Kowmmiekt ajis 1a00paTopHOTO MPAKTUKYMa MO0 MEXaHUKE;

6. Kommuexkr mias 1abopaTopHOTO MPAKTHKyMa TIO  MOJCKYISpHOW  (Qu3UKe W
TEPMOIUHAMUKY;

7.  Kowmrmext aiis 1a00paToOpHOTO MPAKTUKYMA TI0 JIEKTPUIECTBY (C TEHEPATOPOM);

8. KowmmekT /i u3y4eHus: BO300OHOBIISIEMBIX HCTOYHUKOB YHEPTUU (COITHEYHOH, BETPOBOM

SHEPruu, OMo-, MEXaHUYECKOU U TEPMOAIIEKTPUUECKON IHEPIeTUKH );

9.

10.
11.
12.
13.

AmriepMeTp J1ab0paTOPHBIA;

BoasT™eTp 1abopaTopHbIii;

Konopumerp ¢ Habopom KalOpUMETPHUECKUX Tell;

TepmomeTp 1a60paTOPHBIL;

KoMIuIekT st u3ydeHus OCHOB MEXaHUKH, THEBMATUKU U BO30OHOBIISIEMBIX HCTOYHHKOB

SHEPruuy;

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

bapomeTp-anepoun;

biiok nutanus perynupyemsiii;

Beb-kamepa Ha MOJBHIYKHOM IITATHBE;

Buneokamepa 11151 paboThl ¢ ONTHYECKUMHU TPUOOPAMU;
I'eneparop 3ByKOBOI;

I'urpometp (ncuxpomerp);

I'py3 HaOopHBIi;

JlnHamomeTp 1eMOHCTPALMOHHBIIH;

KommiekT nocyabl A€EMOHCTPALIMOHHOM C TIPUHAATIEKHOCTSIIMHU;
MaHoMeTp JKUAKOCTHOM JEMOHCTPALIMOHHBIN;

Metp IEMOHCTPALIMOHHBIN;

MHUKpPOCKOII IEMOHCTPALIMOHHBII;

Hacoc Bakyymnslii KomoBckoro;

CTONUK 1O HEMHEII;

[lItaTuB AEMOHCTPAaLMOHHBIN (U3UYECKUIL;

DNeKTPOIUINTKA;

HaGop neMoHCTpaliiOHHBIN TT0 MEXAHUYECKUM SIBIICHUSIM;
Habop neMoHCTpaIimoHHbIH 0 AMHAMUKE BpaIlaTeIbHOTO TBUKEHHUS;
Habop neMoHCTpaIiMOHHBIHN 10 MEXaHUYECKUM KOJICOaHUSIM;
HaGop neMoHCTpaIlimoHHbII BOTHOBBIX SIBJICHUN;

Benepko Apxumena;

Mastank MakcBenna;

Habop ten paBHOrO 00BEMa;

HaGop Ten paBHOI MaccChl;

[Tpubop mist nemMoHcTparuu aTMOCHEPHOTO TaBJICHHUS;
[Ipu3ma, HaKIOHSIOUIASCS C OTBECOM;

PvIuar nemoHCTpauOHHBIN;

Cocynsl coolraromuecs;

CrakaH OTJIMBHOW J€MOHCTPALIMOHHBIN;

TpyOka HproToHa;

[ITap ITackans;

Ha6op nemoHCTpaoHHBIN IO MOJIEKYIISIPHON (DH3UKE M TETNIOBBIM SIBJICHUSIM;
HaGop neMoHCTpalioHHBIN TI0 Ta30BBIM 3aKOHAM;
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47.
48.
49.
50.
51.
52.
53.
54.
55.

Ha6op xanumisapos;

TpyOka [u1st IeMOHCTpAIIUU KOHBEKITUU B )KUIKOCTH;
Hunuuapsl CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ konbLOM;

BEICOKOBOIBTHEIN HCTOYHUK;

I'eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHbI Ha pe30HAHCHBIX SIIMKAX;

Kommiekr mnpubGopoB ¥ NPUHAMISKHOCTEH IS JEMOHCTpPAIMH

9JICKTPOMArHuTHBIX BOJIH,

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

CBOICTB

Kommiekt mpuGopoB 171l U3y4eHUs IPUHIIMIIOB paiioNprieMa U paJnorepeiaun;

KomrmuiekT npoBoos;

Maruaut nyroodpasHblii;

Marsut nosocoBOM IEMOHCTPAIIUOHHBIMN;

Maruna snexkrpodopHas;

MasTHUK 2IEKTPOCTATUYECKUM;

HaGop 1o uzyueHuro MarHuTHOTo MoJisi 3eMIIu;

HaGop neMOHCTpalMOHHBIN 1T0 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
Habop neMOHCTpalMOHHBIH MO MOTYITPOBOIHUKAM;

Habop neMOHCTpallMOHHBIH MO TOCTOSITHHOMY TOKY;

HaGop neMOHCTpallMOHHBIH 0 AIEKTPHUECKOMY TOKY B BaKyyMe;
HaGop neMoHCTpalvOHHBIH 110 31EKTPOIUHAMUKE;

HaGop ans neMoHCTpaliuil MarHUTHBIX TOJIEH;

HaGop a5 neMoHCTpaluy 31eKTPUIECKUX MoJei;
Tpancdopmartop yueOHbIH;

ITanoyka cTekisiHHAS,

ITanouxa »00HUTOBA;

[Tpubop Jlenma;

Crpenku MarHUTHBIE Ha IITAaTUBAX;

CynTaH 3JeKTpOCTaTUIECKU;

HITaTBEI H30IMPYIOIIHUE;

DNeKTpOMarHuT pa30opHbIi;

HaGop neMOHCTpallMOHHBIH 110 TeOMETPUYECKOH ONTHKE;

HaGop neMOHCTpallnOHHBIH 1O BOJIHOBOM ONTHKE;

CrieKTpoCKOI IBYXTPYOHBIN;

Habop cniekTpanbHbIX TPYOOK C HCTOUHUKOM ITUTAHUS,
VYcranoBka s uzydenus Gporodddexra;

Hab6op nemoncTpanuonHslil no nocrostHao# Ilnanka;

KommiekT HarmsHbIX MocoOuit 171 TOCTOSTHHOTO MCIIOJIb30BaHMS;
Kommiekt moptperoB it opopMIiIeHUS KaOMHETa,;

KommiekT 1eMOHCTPalMOHHBIX Y4eOHbBIX TaOIHII.

3.2. Y4yeOHO-MeToanYecKoe o0ecneyeHue

3.2.1. OcHOBHBIE HCTOYHUKH
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o Mskumes [.5., ByxoBueB b.b., Corckuit H.H. / Ilom pen. IlapdentseBoit
H.A.®wu3nka. 10 kinacc. YueOHuk. ba3oBbeiii U yriayOaEHHBIN YPOBHU

o Mskumes [.5., BbyxoBueB b.b., Corckuit H.H. / Ilom pen. IlapdentseBoit
H.A.®u3uka. 11 kimacc. YueOuuk. ba3oBblii u yriyOn€HHbBIN ypPOBHU

3.3 Opranumzanusi o0pa3oBaTeJbLHOr0 NpoIecca HAa 3aHATHIAX MO0 y4eOHOMY
npeaMery

Peanamn3zanmsi BOCIHTATEIbHBIX ACIMIEKTOB B Ipollecce YUeOHbIX 3aHATHH

Ha 3aHATUAX I/ICHOJIB?)YIOTCSI BOCIIUTATCIIBHBIC BO3MOXXHOCTH COI[ep)KaHI/ISI y‘-IC6HOI‘O
npeaMeTa yepes co3/laHue OaronpusTHRIX YCIOBUH Ui MPUOOpETEHHs 00yUYaIOUMUCS OMbITa
OCYIIECTBIICHUSI COLIMAJIBHO 3HAYUMBIX JIeJl, Tepeaady OOydyaromuMCs COLMAIbHO 3HAYMMBIX
3HaHWH, pa3BUBAIOIINE WX JIIOOO3HATEIHLHOCTh, TMO3BOJIIIONIME TPUBIICYh MX BHHMaHHE K
S9KOHOMHNYECKHUM, IIOJIUTUYCCKUM, 9KOJIOTHUYCCKHUM, I‘YMaHI/ITapHLIM HpO6JI€MaM Hamero
oOmiecTBa, (GOPMHUPYIOIINE UX TYMaHUCTUYECKOE MUPOBO33PEHUE U HAYYHYIO KapTHHY MUDA.
HcnoJib30BaHHEe AKTUBHBIX U MHTEPAKTUBHBIX ()OpM NpoBe/ieHUs 3aHATHI
B mensx peanmuzany KOMIETEHTHOCTHOTO TOJXOJa, MPEIYCMOTPEHO HCIOIb30BaHUE B
00pa3oBaTeIbHOM TIPOIIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATUN
(KOMITBIOTEPHBIX CHUMYIISILIMMA, JIETOBBIX M POJEBBIX HUIp, pa3dopa KOHKPETHBIX CHUTYaIuM,
NICHXOJIOTHYECKUX M UHBIX TPEHUHIOB, TPYIIIOBBIX JUCKYCCHIA) Ui (POPMHUPOBAHUS U PA3BUTHUS
001X 1 MpoheCCHOHATBHBIX KOMIETEHIIUN 00yUatOIuXCsl.

3.4. OcobennocTu peanusanuu nporpammel ¢ npumenenuem J1OT u 30

B ocoObix ciywasx (kapaHTHH, aKTHPOBaHHbIE JHM M JIp.), BO3MOKHA OpraHHU3aIUsl
yueOHOro mporecca B (opMe  TUCTAHIIMOHHOTO O0Oy4deHHsl (PIEKTPOHHOE OOy4YeHHe U
JUCTaHIIMOHHBIE 00pa3oBaTelibHble TexHoJorun). [loa 371eKTpOHHBIM 0OydYeHHEM MOHMMAETCs
opranu3zaiysi 00pa3oBaTebHON EATENILHOCTH C MPUMEHEHHEM coJieprKalleicst B 0a3ax JaHHBIX
U HCIOJB3yeMOM TMpu  pealu3aluu  o0pa3oBaTelbHBIX IporpaMMm  HHOpMaUU U
oOecrieunBarOIUX ee 00paboTKy MH(POPMALMOHHBIX TEXHOJOIMH, TEXHMYECKHX CpEJACTB, a
TaKke HWHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CeTel, O00ecneurBaloIuX Iepeaady Io
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMalMM, B3aUMOAEHUCTBHE OOy4arolMXcs M MeAaroruyeckux
paboTHukoB. Ilox JIUCTAaHIMOHHBIMM  OOpa30BAaTENbHBIMU TEXHOJOTHSMH MOHUMAIOTCS
o0pa3oBaTelbHbIE TEXHOJOIHH, pealu3yeMble B OCHOBHOM C MPUMEHEHHEM HH()OPMALMOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETed MpH ONOCPEJOBAHHOM (HAa pACCTOSHUHU) B3aUMOJAECHCTBUU
00yYaromuxcst ¥ NeJarorndeckux paboTHUKOB.

JlucraHuoHHOoe  00y4yeHHe, B  3aBUCUMOCTH OT TEXHHYECKHUX  BO3MOXKHOCTEH
00yYaromuxcsi, MPOBOAUTCS C MCIIOJIB30BaHUEM TaKuX (pOpPM MPOBEJCHUS 3aHATUI KaK OHJIAH-
YPOKH, OHJIaliH-KOH(EpEeHIIUH, OHJIAMH-TEKIUU, HCIOIb30BaHUE BHJIEOYPOKOB, IMpE3EHTAIIMM,
BO3MOXHOCTEH 3JIEKTPOHHBIX 00pa3zoBareibHbIX maThopm Yuu PV, pemry EI'D, POII u ap, a
TaK )K€ B aJbTEpHATUBHBIX (popMax, MpelycMaTpUBAIOLINX paboTy 00yUaromUXCsl IO OCBOEHUIO
OPOTPaMMHOTO0 MaTephall C Y4eOHbBIMM U JUAAKTUYECKMMH TOCOOMSAMH, MapIIpyTHBIMU
auctaMu. JIMCTaHIMOHHOE 00yYeHUE COMTPOBOXK/IAETCS KOHCYIbTUPOBAHUEM O0YUAIOIINXCS U UX
poauTene (3aKOHHBIX MpeICTaBUTENeH) B TI0OO0H JOCTYIHOM TUCTaHIIMOHHON (opMme.

OOyuarommmMcsi o0ecredeH JIOCTYN K pecypcaM 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHoi 6ubnuoreke) KOpaiiT u Jlans.
4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA NPEIMETA
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KoHTpoJIb W oOleHKa pe3ylbTaTOB OCBOCHHS Y4eOHOro TpeaMeTa OCYIISCTBIISETCS
npernoaBaTesieM B TpoIecce MPOBEACHUS NMPAKTUYCCKUX 3aHSATHH, TECTHPOBAaHUS, a TaKKe
BBITIOJTHEHUS 00YJarOIIMMHUCS UHIUBUIYATBHBIX 3a/IaHUH.

Texymmii KOHTPOIb ¥ MPOMEXKYTOYHAsI aTTECTAIMS MPEIyCMAaTPUBAIOT BBIOIHEHHE PadoOT (MX
4acTH) B TECTOBOW (opMe, COCTABIICHHBIX Ha OCHOBe 3amanmu u3 Oanka DUOKO (BIIP B

CIIO) u otkperToro 6anka 3ananuii ®UIN nmo noaroroske k EI'D.

Pe3yabTaThl 00yuenus
(ocBO€HHbIE€ YMEHHS, YCBOEHHbIE 3HAHUA)

@DopMbI U METO/IbI KOHTPOJISI U OLIEHKH
pe3yJbTAaTOB 00y4YeHusl

YMmenns:

OTNHUCHIBATh M OOBSCHATH (DU3UUCCKHUE SBICHHUSI U
CBOMCTBA TEII

- OLICHKA Pe3yJbTaTOB BBIMOJIHEHHS JTa0OPaTOPHBIX
pabot
- YCTHBIH onpoc

OTJIMYATh I'MIIOTE3bI OT HAYYHBIX TCOpI/If/‘I

-IIICEMEHHAs TIPOBEPKA
- OIICHKA PE3YJITATOB MPAKTHUYECKUX PabOT

JIeNIaTh BBIBOJBI HAa OCHOBE JKCIIEPUMEHTAIBHBIX
JAHHBIX

- IMCbMCHHAs IIPOBEPKa

- OIICHKA PEe3yJIbTATOB MMPAKTHYECKUX pabOT

- OLIEHKA PE3yJIbTATOB BBIMOIHEHHS JTaAO0OPATOPHBIX
pabot

IIPUBOJUTH  IIPUMEPBI, IOKA3bIBAIOIIKAE, 4YTO
HaOJTIOIEHNST M SKCIIEPUMEHT SIBIISTIOTCSI OCHOBOM
JUTSI BBIABMDKEHUS THUIIOTE3 U TEOPUH

- OLICHKA PEe3yJIbTATOB BHITOIHEHHS JJa00PaTOPHBIX
pabot
- OLICHKA Pe3yJbTaTOB MPAKTUYECKUX PadOT

MIPUBOJUTH MIPUMEPBI MIPAKTHYECKOTO
UCTIONIb30BaHMs (PU3UUECKUX 3HAHUN

- OLIEHKA Pe3yJIbTATOB BBIOJIHEHHS Ta0OPaTOPHBIX
pabot
- YCTHBIH ompoc

BOCIIPUHUMATH ¥ HA OCHOBE TOJyYEHHBIX 3HAHUMA
CaMOCTOSATEIBLHO OIICHWBaTh  MH(OPMAIHIO,
coneprkanrytocs B coobmenusix CMU u T. 1.

- YCTHas IpOBEpKa
- MIChMEHHas! TPOBEpKa

IMPUMCHSATL IIOJIYYCHHBLIC 3HAHUA MJIA PCIICHHA
bu3nUecKux 3a1a4

- MUCbMEHHAs IPOBEPKA
- OIIEHKA PE3yIhTATOB MPAKTUIECKUX pabOT
-TECTOBBIN KOHTPOJIb

OTIpEeICIIATh XapakTep (PU3MUECKOro mporecca Mo
rpaduky, Tabmure, popmyie

- OIIEHKA PE3yJbTATOB BBIMOJHEHHS JTA00OPATOPHBIX
pabot
- OIICHKA PE3yJIbTATOB MPAKTHYECKUX PaboT

U3MEPSTH psn ¢duznveckux BEJINYHH,
NPEJICTABISIS PE3yJIbTaThl M3MEPEHUH € y4eToM
UX MOTpemHoCTeN

- OIICHKA PE3YJIbTATOB BBINIOJIHEHHUS J1a00paTOPHBIX
pabot

3HaHuA:

CMBICJI IOHATHUH

- YCTHas IpOBEpKa
- TECTOBBII KOHTPOJIb

CMBICJI (1)I/ISI/IT-ICCKI/IX BCIINYNH

- MUCbMEHHAsI TPOBEpPKa
- OIICHKA PEe3yJIbTaTOB MPAKTHIECKOM paboThI

CMBICJI (1)I/I3I/IIICCKI/IX 3aKOHOB

- TECTOBBII KOHTPOJIb
- OLICHKA Pe3yJbTaTOB MPAKTUUYECKOH PadOTHI
-yCTHas IIPOBEpKa

BKJIQJI POCCUUCKHX M 3apyOEKHBIX YICHBIX

- yCTHasI MPOBEpPKa
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Kpurepum oueHuBanus

OneHKa MMCbMEHHbIX CAMOCTONATEIbHbBIX H KOHTPOJILHBIX PadoT

Omenka «5» cTaBUTCS 3a padOTY, BHIIIOIHEHHYIO 0€3 OINOOK M HEJ0YETOB MM UMEIOLIYIO
He 0oJiee OIHOTO HEAO0YEeTa.

Ouenka «4» craBUTCS 32 padOTY, BHIOJHEHHYIO TOJHOCTBIO, HO NP HAJWYHH B HEHl: a)
He 0oJiee 0/1HOM HerpyOOi OMOKY M OHOTO HeJoYeTa, 0) K He 0oJiee TBYX HEJOYETOB.

Onenka «3» cTaBUTCS B TOM CiIydae, €CIIM YYEHHK IPABHJIBHO BBINOJHII HE MEHee
MOJIOBUHBI PabOTHI WIIM JOMYCTUI: a) He Oosiee ABYX rpyObIX ommOOK, 0) win He Ooee OJHOMN
rpy0oil ommMOKH ¥ OAHOTO HEao4YeTa, B) WM HE 0oyiee ABYX-TpEX HErpyObIX OIMMOOK, T) WIH
OJTHOM HErpyOoOi OIMOKH M TPeX HEJ0YETOB, 1) UM MPU OTCYTCTBHH OIIMOOK, HO MPU HATMYUH
4-5 genoyerTos.

Onenka «2» CTaBUTCS, KOTJa YHUCIO OLIMOOK M HEIO0YETOB MPEBOCXOAUT HOPMY, IpPH
KOTOpOW MOJKET OBITh BBICTABJIEHA OLEHKA «3», WIM €CIM TPAaBWIBHO BBIIOJHEHO MEHEe
MIOJIOBUHBI PabOTHI.

OneHKa YCTHBIX OTBETOB

Onenka «5» CTaBUTCA B TOM CiIydae, €CJIM y4YallMHCs: a) OOHapy)XHMBaeT IIOJHOE
NOHUMaHHE (U3UYECKON CYIIHOCTH PAacCMaTPUBAEMBIX SIBJICHUI W 3aKOHOMEPHOCTEW, 3HAHUE
3aKOHOB M TEOpPWH, yMEeT MOATBEPIUTh MX KOHKPETHBIMH IMpPHUMEPaMH, NMPUMEHHTh B HOBOU
CUTyalld M TP BBHIOJHEHUHM TPAKTUYECKUX 3aJaHuil; 0) JaeT TOYHOE OmpeleiieHue |
UCTOJIKOBAaHHUE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHH, a TaKXe IPaBHILHOE OINpe/IeICHUe
(GHU3MYECKUX BEITUYUH, UX SIUHUI] U CIIOCOOOB U3MEPEHUS; B)TEXHUYECKH TPAMOTHO BBITIOJIHSCT
¢u3nUecKue ONBITHI, YEPTEXKH, CXEMbl, TpadUKH, COIMYTCTBYIOIIHME OTBETY, NPaBUIBHO
3anuchIBaeT (POPMYJIb, MOJIb3YSICh IPUHATOW CUCTEMOH YCIOBHBIX 0003HAUYEHUH; I') IPU OTBETE
HE TMOBTOpPSAET JOCIOBHO TEKCT Yy4eOHHMKa, a yMeeT OoToOpaTh TIJlaBHOE, OOHapyXHBaeT
CaMOCTOSITEIFHOCTh M apTyMEHTHPOBAHHOCTH CYKICHHA, yMEET YCTaHOBUTH CBSI3b MEXKIY
U3y4yaeMbIM M paHee H3yuyeHHBIM MaTepHajJoM MO Kypcy (H3UKH, a TakXke ¢ MaTepHalioM,
YCBOGHHBIM TP M3YYCHHH JPYTUX CMEXKHBIX NPEIMETOB; J) yMEET TIOAKPENUTh OTBET
HECJIO)KHBIMU JIEMOHCTPALlMOHHBIMM OIBITAMH; €) YMeEeT JejiaTh aHaiu3, OO0OOINeHHs u
COOCTBEHHBIE BBIBOABI 10 JaHHOMY BOMPOCY; ) YMEET CaMOCTOSTEIbHO M paIMOHAIBHO
paboTtaTh ¢ yueOHHUKOM, JJOMOJHUTEIBHOMN JIUTEPaTypOil U ClIpaBOYHHKAMH.

Onenka «4» CTaBUTCA B TOM CIIy4ae, €CIIM OTBET YAOBJIETBOPSET HA3BaHHBIM BEHIIIE
TpeOOBaHUAM, HO Yy4allIMHCS: a) JOMYCKaeT OJHY He rpyOyro ommOKy MM He Ooyiee IBYX
HE/IOYETOB M MOXKET UX MCIPABUTH CAMOCTOSATEIBHO, WM TIPU HEOOJIBIION TTOMOIIH yIHUTENsT; 0)
HEe 00J1a1aeT JI0CTaTOYHBIMH HaBBIKAMH pabOTHI CO CIPAaBOYHOW JMTEpaTypol ( Hampumep,
YYEHHK YMEET BCe HAlTH, MPABHILHO OPHEHTUPYETCS B CIIPAaBOYHHUKAX, HO paboTaeT MEJICHHO).

Onenka «3» CTaBUTCSA B TOM CIIydyae, €Clid YYalluiics NpaBUIbHO MOHUMAET (PU3NYECKYIO
CYIIHOCTh pacCMaTPHUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO TpU OTBETE: a) 0OHApYKHUBAET
OTJeNIbHBIE POOEIbl B YCBOGHHH CYIIIECTBEHHBIX BOIIPOCOB Kypca (PU3UKH, HE MPENSATCTBYIOIINE
JMaTbHEHIIEMy YCBOSHHIO MPOTPAaMMHOTO MaTepHuaia; ©O) WCIBITBHIBACT 3aTPYAHCHUS B
NPUMEHEHUN 3HaHUM, HEOOXOAUMBIX JIsl PELIeHUs 3a]a4 Pa3InYHbIX TUIOB, IPU OOBSICHEHUU
KOHKPETHBIX (DM3UYECKUX SBICHWH HAa OCHOBE TEOPUW W 3aKOHOB, WM B IOJITBEPKICHUHU
KOHKPETHBIX MPUMEPOB MPAKTUUECKOT0 MPUMEHEHUS TEOPUH, B) OTBEYAET HEMOIHO Ha BOIIPOCHI
yautensi ( ymyckas M OCHOBHOE), WJIM BOCHPOHM3BOIUT COJIEp)KAaHHWE TEKCTa Y4eOHHKa, HO
HE/I0CTaTOYHO MOHUMAET OTJICJIbHBIEC MOJIOKEHHSI, UMEIOINEe BaXKHOE 3HAYEHHE B ITOM TEKCTE,
r) oOHapY)KMBAeT HEAOCTATOYHOE MOHWMAHHE OTICIBHBIX IOJIOKEHUH MPH BOCIPOHM3BEICHUH
TEKCTa y4eOHMKa, WJIM OTBEYAeT HEMOJHO Ha BONPOCH YUMTEINs, JOIMYCKas OJHY-IBE IpyOble
OILINOKH.

Onenka «2» cTaBUTCA B TOM Cllydae, €CJIM YYEHUK: a) HE 3HAaeT U HE IMOHUMAET
3HAYUTEIbHYIO HJIM OCHOBHYIO YacTh NMPOrPaMMHOIO MaTepHana B MpEAenax IOCTAaBICHHBIX
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BOIIPOCOB, 0) WJIM UMEET cJ1ab0o CPOPMYIHPOBAHHBIC M HENOJIHBIC 3HAHUS U HE YMEET MPUMEHSATh
UX K PEIICHHI0 KOHKPETHBIX BOIMPOCOB U 3aJad MO 00paslly U K MPOBEACHUIO OIBITOB, B) WU
IpU OTBETE JIOMyCKaeT Oosee AByX IpyObIX OMIMOOK, KOTOPBIE HE MOXET HUCIPABUTH JaKe MpHU
MOMOIIN YUHUTEJIS.

OueHka 1200pPATOPHBIX M NPAKTHYECKHX PadoT

Onenka «5» cTaBUTCSA B TOM Cily4ae, €CJIM YYallUICs: a) BBIIOJHWI padOTy B MOJHOM
o0beMe C COONIOEHHMEM HEOOXOIUMOW TOCIIeAOBAaTENIbHOCTH IPOBEACHUS ONBITOB U
U3MEpEeHMil; 0)caMOCTOSATENBHO W pallMOHAIbHO BHIOpal W MOJATOTOBMJI JJIsl OINbITA BCE
HEo0XoauMoe 00OpYZOBaHUE, BCE OMBITHI MPOBET B YCIOBUSAX U PEKHUMAX, 00ECIICUMBAIOIINX
MOJIy4YeHUE Pe3yJIbTAaTOB M BBIBOJIOB C HAMOOJbIIEH TOYHOCTHIO; B) B MPEICTABICHHOM OTYETE
NPaBWIBHO M AaKKypaTHO BBIMOJHWJI BCE 3amMUCH, TaONMIbI, PUCYHKH, YEPTEXH, Tpadukw,
BBIUMCJICHUS U C/IEJIa)l BBIBOJIbI; I') MPABUIJIBHO BBIMOJIHUI aHAJIN3 TOTPEUIHOCTEH; 1) coOIoaan
TpeGoBaHus 0€30IaCHOCTH TPY/a.

Onenka «4» cTaBUTCS B TOM cllydyae, €ClM BBIIIOJHEHBI TPeOOBAaHUS K OLIEHKE 5, HO: a)
OTIBIT MPOBOJAWIICA B YCJIOBHUSX, HE O0ECIIEUMBAIONINX JAOCTATOYHON TOYHOCTH H3MEPEHHI; 0)
Wi ObUIO JOMYIICHO JBa-TPU HEAOYeTa, WM He Oojiee OJHOM HEerpyOol OMMOKU U OJHOTO
He/oueTa.

Onenka «3» CTaBUTCS, €clU paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIITOJIHEHHOM
YacTH TAaKOB, YTO MOYKHO CJ/I€IaTh BBIBOJBI, WJIM €CIIM B XOJI€ TIPOBEICHUS ONbITAa U U3MEPEHUIA
OBLIM TOMYIICHBI CIEIYIONINE OMIHMOKH: a) OIBIT MPOBOIMIICSA B HEPAIIMOHATIBHBIX YCIOBUSX, YTO
IPUBEJIO K IOJYYEHHUIO PE3YJIbTaTOB € OOJbIIEH NOTPEelIHOCTbIO, 0) WIM B OTYETE OBLIU
JIOTIYIIEHBI B OOIIEH CI0XKHOCTU He Ooliee ABYX OMMOOK ( B 3aMMCAX EAUHMII, U3MEPEHUSIX, B
BBIUMCIICHUSIX, Tpadukax, TabIuIax, CcxeMmax, aHalu3e MOTPEIIHOCTe © T.1.), He
MPUHIIMIIAATIBHOTO 71 JAaHHOK pabOoThl XapaKkTepa, He MOBIUSBIIUX HA PE3YNbTAT BBITOIHEHUS,
B) WM HE BBHINOJHEH COBCEM HWJIM BBIIIOJHEH HEBEPHO aHAJM3 IMOTPEIIHOCTEH, T') Wiu padora
BBINOJIHEHA HE TOJTHOCTHIO, OJTHAKO 00BEM BBIMOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOTY4YUTh
NIPaBUJIbHBIE PE3YIBTATHI U BBIBOJIBI 10 OCHOBHBIM, IIPUHIIMITHAIBHO BYKHBIM 3a/1a4aM PaOOTHI.

OneHka «2» CTaBUTCS B TOM Cily4ae, €Clli: a) paboTa BBIIOJIHEHA HE MOJHOCThIO, U 00beM
BBIITOJIHEHHOM YacTH Pa0OThI HE TO3BOJISIET CJeNaTh MPAaBHIbHBIE BBIBOJBI, 0) WM OMBITHI,
U3MEpPEHUs], BEIUMCIICHUS, HAOII0IeHUs TPOU3BOIMIINCE HEMIPABUIIBHO, B) UM B X0 pabOThl U
B OT4YeTe OOHAPYKWIHCh B COBOKYITHOCTH BCE HEIOCTAaTKH, OTMEUYCHHbIE B TPEOOBAHHUAX K
OLICHKE «3

I'pyovimu cuumatomes  caedyrowue owudOKU. © HE3HAHUE OINPEISICHUS OCHOBHBIX
HOHATHH, 3aKOHOB, IPAaBUJI, OCHOBHBIX IOJIOKEHUH T€OpUH, He3HaHUE (HopMyI1, OOIIENPUHSATHIX
CHMBOJIOB 0003HAUYeHUH (U3NYECKUX BEIWYHMH, EIAWHUI] WX W3MEPEHHs;, ® He3HaHHe
HAaMMEHOBAHWU €IIMHUI] W3MEPEHHUs, ® HEyMEHHE BBIJICIUTH B OTBETE TJAaBHOE, ® HEYMEHHE
OPUMEHATh 3HAHUS JJs pelleHHs 3a1ad U OObSCHEHUS (PU3UUECKUX SBJICHUN, ® HEyMEHME
JIeNaTh BBIBOJBI U 0000IIEHHUs, ® HEYMEHHUE YUTaTh M CTPOUTH T'padUKH U MPHUHIMIHAATIHHBIC
CXEMBI, ® HEyMEHHE TOATOTOBUTH YCTAHOBKY HWJIM JIADOpaTOpHOE O0OpyIOBaHHE, MPOBECTH
OIBIT, HEOOXOIMMBIC pacdeThl WM WCIONB30BaTh MOJNYYCHHBIC JaHHBIC Ui BBIBOJIOB, ®
HEYMEHHE I10JIb30BaThCsl YUEOHMKOM W CIPAaBOYHUKOM IO (U3UKE U TEXHHUKE, ® HapylICHHE
TEXHUKA O€30MaCHOCTH IPH BBINOJIHEHUH (PU3UYECKOTO OKCIEPUMEHTa, © HeOpexXHOoe
OTHOILIEHHE K JaOOpaTopHOMY 000PYAOBAHUIO U U3MEPUTENILHBIM IPUOOpaM.

K neepybwvim owubkam credyem omuecmu: ® HETOYHOCTh (POPMYIUPOBOK, ONpPEIETCHHIH,
NOHATUH, 3aKOHOB, TEOpPWUH, BBI3BaHHAs HEMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB
OTIPENIeNISIEMOTO TTOHITHS WJIM 3aMEHOW OJHOTO-IIBYX M3 3THX NPH3HAKOB BTOPOCTETICHHBIMH, ®
OLIMOKH MPH CHATHM MOKa3aHUN ¢ U3MEPUTENbHBIX MPUOOPOB, HE CBSI3aHHBIE C ONpPE/IEICHUEM
IICHBI JISJICHUS IIKAIBl (HalmpuMep, 3aBHCAIINE OT PACIOIOKECHUS M3MEPUTEIBLHBIX MPHOOPOB,
ONTUYECKUE U Jp.), ® OIIMOKH, BBI3BAHHBIC HECOOJIIOJCHHEM YCIOBHH INPOBEJICHUS OIbBITA,
yCIOBHUHA pabOThl U3MEPUTENHHOIO MPUOOpa (HEypaBHOBEIICHHBI BECHl, HE TOYHO ONpeAeIeHa
TOYKa OTCuUeTa), ® OLIMOKM B YCIOBHBIX OOO3HAUEHHUAX Ha MPUHLIUIHAIBHBIX CXeMaXx,
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HETOYHOCTh Ipaduka W JAp., ® HEpalMOHAIBHBIA METOJ PELICHUs 3aJauyd WM HEJAO0CTaTOYHO
IPOAYMAHHBIA IJJaH YCTHOTO OTBeTa (HapylIEHHE JIOTHMKH, MOAMEHAa OTHEJIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMHU), ® HEPAIIMOHAJIBHBIE METOABI PabOTHI CO CIPABOYHOU M JAPYTroi
JUTEPATypOl, HEYyMEHHE PElIaTh 3a7a4y B OOLIEM BUJIE.
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