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1. HACITOPT ITPOI'PAMMBI
0/1.01.10 ®dusuka (6a30BbIil YPOBEHb)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammsel B cooTBeTcTBHM ¢ PI'OC mo cnenmansHocTr CITO 54.02.02 JlekopatuBHO-
IIPUKIIATHOE UCKYCCTBO U HApOJHBIE IPOMBICIIBI (IO BUAM)

1.2. Mecto npeamera B crpykrype IIIICC3
[Ipenmer sBisercs yacthro OOmeoOpazoBarensHOro yaeoHoro nukia (OYI[.00)

1.3. lesn 1 3aga4m yyeOHOro npeaMera— TpedoBaHMs K pe3yJibTaTaM OCBOCHHS y4eOHOIo
npeaMeTa:

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha ypOBHE CpeaHero oOuiero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE IIOJIOKEHMM W TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOll mporpamMmsbl, mpenacraBieHHbix B PI'OC COO, a Takke c y4€Tom
denepaibHOl  paboyeil MporpaMMbl BOCIHTAHUS M KOHICMIIMHM IPENoJaBaHUsl y4yeOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  OpraHm3amusx Poccuiickori ~ denepanuu,
pean3yIolX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBIL.

CopnepxaHue MporpaMMbl 1O (U3MKE HaApaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH kapTuHbl Mupa oOydarommuxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Nojaxoaa. [Iporpamma no ¢usmke cooTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3ynbTrataM OOy4YeHHs, a TaKK€ YUHUTHIBAET HEOOXOAMMOCTh pPEaTU3alUU MEXIPEIMETHBIX
cBsizel (PM3UMKU C €CTEeCTBEHHO-HAyYHBIMHM YYEOHBIMHM IpeaMeTaMu. B Hell ompenensiorcs
OCHOBHbBIE 1I€IM M3Y4eHUs (PU3MKU HAa YPOBHE CpellHEro obiiero oOpa3oBaHUs, MJIaHUPYEMbIE
pe3yibTaThl OCBOEHHUS Kypca (HU3MKH: JMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHbIe (Ha
6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

* [UTAHUPYEMBbIE PEe3yJbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO r0JIaM O0yUYEHUs;

* coziepkanne yaeobHoro npeamera «dusukay mo rogam oOydeHHs.

dusmka Kak Hayka o HanboJiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUECTBE Y4eOHOTrO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueit u actpoHomueil. Mcnoiab3oBaHue W aKTUBHOE
NpUMEHEeHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe H3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyYEHHUs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3ydenue Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUIH
IPUMEHATh HayYHbII METOJI IO3HAHUS NIPH BBIIIOJHEHUN MU y4EOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca pu3uku 1y1st ypOBHS CpeaHETro 00IIero oopa3oBaHusl MOJIOXKEH Pl UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TTOCTPOCHHUSI.



Wnes nenoctHOCTH. B COOTBETCTBUM C HEM KypC SBISAETCS JIOTMYECKU 3aBEpPLIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3JesioB (PM3UKHU, BKIIOYACT KaK BOMNPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBUM C Hell MaTepuall Kypca (Gu3nKu 00beIMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kkypce sBusercs (GOpMHpOBaHHME IIPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U IOJIE.

Wnes rymanurapusanuu. E€ peanusanus mpeanosaraeT UCIOJIb30BaHUE I'YMAHUTAPHOIO
noreHuana GU3NYECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU TPOOIEMaMHU.

I/I,Heﬂ HpHKHaHHOﬁ HaIpaBJICHHOCTH. Kpr (I)I/ISI/IKI/I npearojaract 3HakOMCTBO C HIUPOKHUM
KPYIroM TEXHUYCCKUX U TCXHOJIOTMYCCKHUX HpI/IJIO)KCHI/Iﬁ HU3YUCHHBIX Teopnﬁ " 3aKOHOB.

Hnes dKonorusanuu peaam3yercss IOCPEACTBOM BBEIEHHUS DJIEMEHTOB COICpPXKaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS POOIeM PallmOHAIBHOTO IPHPOJIOTIOIE30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKU Ha ypOBHE cpelHero oOIiero odpa3zoBaHMs
SBISIOTCSL (pu3udeckue Teopur ((HOpMHUPOBAHME MPEIACTABICHHNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IIPEACTABICHUAX O MPUPOJE, IPAHULIAX NPUMEHMMOCTH TEOPHUH, JUIsl ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U MTPOLIECCOB).

CHCTeMHO-IEITETFHOCTHBIN MOAX0] B Kypce (PH3MKHU pean3yeTcs MPekae BCEro 3a CUET
OpraHu3alK SKCIIEPUMEHTAILHON JesATeIbHOCTH oOydaronuxcs. J[ins 6a30Boro ypoBHs Kypca
(GU3UKN — ITO MCMONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
71a00paTOpHBIX PabOT, KOTOpbIE B Mporpamme Mo (usuke OOBEIMHEHBI B OOLIMI CHUCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BriieneHne B ykazaHHOM IMEpEeYHE JIA0OPAaTOPHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
mpolecca UCXo/i1 U3 0COOEHHOCTEH IUIaHMPOBAHUS U OCHAIlleHUs kabuHera ¢pusuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHMS,
UCCIICIOBAaHHS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TOCTAaHOBKY ONBITOB TIO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHMe yaenseTcs PEUICHUI0 PACUETHBIX M KaueCTBEHHBIX 3a1ay. [Ipu stom
JUTSL pacYE€THBIX 3a7a9 MPUOPUTETOM SIBJISIFOTCS 3a7]a9M C SIBHO 33JIaHHON (PU3MUECKOU MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHATh HM3YyUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTHM KakK W3 OJIHOTO pasjena
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3AesioB. /[ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIOTCS 3aJlaHusl Ha OOBSCHEHHE TMPOTEeKaHWs (PU3NYECKHX SBICHUM W TIPOIECCOB B
OKpY’KaIOIIeH XKU3HH, TpeOyromme BhIOOpa (DU3WYECKONW MOJENTH Il CHTYallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpeboBanusiMu PDPI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecrieyeHn0 yyeOHOro mporecca 0a30BBI YpOBEHb Kypca (U3MKH HAa YPOBHE CPEIHEro
obmiero o0pa3oBaHUs JTOJDKEH M3y4aThCsS B YCIOBHUAX MPEAMETHOrO KaOWHeTa (U3UKHU WU B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro KA. B xabunete
(bU3UKN TOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYA0BAaHUE AJIS BHIMTOJTHEHUS YKA3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUYECKUX pabOT U JEMOHCTpAIlMOHHOE
obopymoBaHue.



JleMoHCTpaniMoHHOE  00OpyIOBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00ECIeYHBAaeT MOCTAHOBKY NEPEYUCICHHBIX B MPOrpaMMe IO
(Gu3KMKe KIIOYEBBIX JEMOHCTpPAIUN Il WCCICIOBAHMS HM3y4aeMBIX SIBICHUN W IPOIIECCOB,
SMIIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUUYECKUX MPUMEHEHUH.

JlaboparopHoe 06OpyJoBaHME AJII YYEHHMUECKHX MpPaKTUYECKUX paboT dopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOeCledYnBacTCs B pacyére OJHOTO KOMILIEKTa Ha JABYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOrO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX U HMU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LHU(POBBIX 1aOOPATOPHIl.

OCHOBHBIMH OeIsIMU U3YUCHUA (bI/ISI/IKI/I B O6H_ICM 06p330BaHI/II/I SABJIAKOTCA:

* hopMupoBaHHE WHTEpeca M CTPEMJICHHs OOYYAIOMIMXCS K HAYYHOMY HW3YYEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHC Hpe,Z[CTaBHGHHﬁ 0O HAy4YHOM MCTOAC IIO3HAHHUA U (bOpMHpOBaHI/IC
HCCIICA0BATCIILCKOI'0O OTHOMICHUSA K OKPYIKAIOIIUM SABJICHUSM

* (hopMupoOBaHKE HAYYHOTO MHPOBO33PEHHUS KAaK pe3ysibTaTa M3Y4YEeHHUS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

* hopmupoBaHue yMEHUN OOBSCHATDH SIBJICHUS C MCIIOJIb30BAHHEM (PU3NYCCKUX 3HAHHUHA H
Hay4HBIX JI0Ka3aTeJIbCTB;

° (I)OpMI/IpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 0 poJi (1)I/I3I/IKI/I JJIL pa3BUTUA APYTHX CCTCCTBCHHBIX
HAayK, TCXHUKH U TEXHOJIOTHiA.

Joctuxenne 3THX Lenell oOecneunBaeTcs peHIeHHEM CIEAYIOIIMX 3a/Jad B Ipoliecce
M3Y4eHHUS Kypca (pU3UKU Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHus:

* IpUOOPETEHNE CHCTEMbI 3HaHUM 00 00X (PU3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKIIIOUAsT MEXAHUKY, MOJIEKYJISIPHYIO (U3HUKY, 3JEKTPOJANHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPOU3HKH;

* popMHUpOBaHWE YMEHHMM TPUMEHATH TEOPETUUYECKUE 3HAHWS JUISi  OOBSICHEHUS
bU3NYECKUX SIBICHUN B MPUPOAC U ISl MPUHATUS MPAKTHUECKUX DPEIICHUH B TMOBCETHEBHOM
KU3HU;

* OCBOCHHE CIIOCOOOB pEIIeHUs pa3IMYHbIX 33/]1a4 C SBHO 3aJJaHHON (hr3HUECKOl MOJIEINbIO,
3a/1a4, TMOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO37aHue (PU3NYECKOW MOJENH, aJeKBaTHON
YCIIOBHSIM 33J1a4H;

* MOHUMaHUe (U3MUYECKUX OCHOB U MPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPENY;

* OBJIAZICHUE METOAAMU CaMOCTOATENBHOTO IUIAHUPOBAHMS M IMPOBEACHMSA (PU3MUECKUX
HKCIIEPUMEHTOB, aHAJM3a M WHTEpOpETalMd HHPOPMALUHU, ONPEAEICHUs JIOCTOBEPHOCTH
IIOJIy4E€HHOTO PE3yJIbTaTa;

* CO3/JaHME YCIIOBUU I PA3BUTHUs YMEHUN NPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOU
JESATEIIBHOCTH.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS y4eOHOTO mpeamera «DHU3MKa» TOJDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, TIO3UTHBHBIX BHYTPEHHMX
yOeXJeHUM, COOTBETCTBYIOIMX TPAJUMLUOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTna,
paclIupeHHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTb  TPAXKAAHCKOM MO3MLMU  OOyyaromierocs Kak aKTMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IPUHIATHE TPAJUIIMOHHBIX OOIIEYEIIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aluiy;

YMEHHME B3aUMOJIEWCTBOBAaTh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSM POCCHUMCKHUX
yu€HBbIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasi A3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3MuHbiM cdepam npodeccHOHaNbHONW MAESITeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TJI00AJIBLHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

IJIJAHUPOBAHUE W OCYIIECTBJICHHUE JEWCTBHI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMUYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeIoIIUXcs 3HaHU 1o (usuke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

C(OPMHPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3NUECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpPOIECCe U3YUECHUST (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIE0BATEIbCKYIO NESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jloruyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJISAM,
OIICHUBATh PUCKHU IMOCIIECACTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

BJIQ/IETh HAYYHOW TEPMHHOJOTHEH, KIIOYEBBIMU MOHATHSIMH U METoJaMHu (PHU3NYeCcKOu
HaYyKH;

BJIa/IETh HaBbIKAMHU Y4Y€OHO-HCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTH B 001acTu
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHUS 3a]1a4
buznYecKoro coaepxKaHus, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETaIHH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE TpHU
CO3JIJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUIIOTE3y €€ pEeIIeHMs,, HaXOAUTh apryMEHThl JUIsl JO0Ka3aTeIbCTBA CBOMUX YTBEP)KICHHI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yJibTaThl, KPUTHYECKU
OIICHUBATDH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (popMyIHpoOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATEIbHOW AEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTy4YeHUS MHMOpMAUKU (PU3NYECKOTO COJIEPKaHUSI M3 MCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAM3, CUCTEMAaTHU3alUI0 U
WHTEPIpETAHio HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATH IOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA MHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

CO3MaBaTh TEKCTHl (DU3UYECKOTO COACPNAHWS B Pa3NUYHBIX QopMaTax ¢ y4ETOM
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAuTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



OCYIIECTBIISITH OOIICHHE HA YpoKaX (PU3MKU U BO BHE-YPOUHOU JESATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHINBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBaTH M KOOPIWHUPOBATH
JIeHCTBUS MO €€ JOCTHIKEHMIO: COCTaBISATh IJIaH ACHCTBMIA, pacHpenessiTb POJu C y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHhI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJIOTO YYaCTHHUKA KOMAaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO JESITEIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHoCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO JSPYAULMU B 00JacTu (U3HKH,
MOCTOSIHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICJUTENBHBIX MPOLIECCOB, X PE3YIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIIeHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B nporuiecce 1o0CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MTPOrPaMMBbI MO U3UKe AJIs
YPOBHsI cpefHero olmiero oopa3oBaHus y OOyYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJUICKT, MPEAINoaralonuii chopMHUpPOBAHHOCTS!

CaMOCO3HAaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;



caMOperyJIUpOBaHuUs, BKJTIOYAIOIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTH aJlallTUPOBATHCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIJICHHE K JOCTHMKCHHIO LENH M YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIHCTBOBATH UCXOMS U3 CBOUX BO3MOYXKHOCTEH;

AMIIATUH, BKIIIOYAIOMICH CMOCOOHOCTh MOHMMATh 3MOLIMOHAJIBLHOE COCTOSHUE APYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIly 0OydeHHs NpeIMEeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJjib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
JNeITEeIILHOCTH JIFOICH;

YUUTBIBaTh TPAHULIbI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECUHBIH AJIEKTPUUYECKUHN 3apsii NPHU pelIeHUU
dbu3nUecKux 3a1ay;

pacrio3HaBaTh (U3MYECKHE SIBICHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NpPSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE IMajJieHHE Ted,
JIBIDKEHUE TI0 OKPY)XKHOCTH, WHEpLMs, B3auMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUAKOCTeH M TBEPIBIX Tel, M3MEHEHUEe oO0bEMa Tell NMpU HarpeBaHUU
(oxJaKJIeHNN ), TEIJIOBOE paBHOBECHE, MCIapeHHe, KOHICHCAIMs, TUIaBJIeHne, KpUCTaIIH3alus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONIb3Ys (PU3NUYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHia, UMIYJIbC Tesla, KUHETHYecKas
SHEprusi, NOTEHLHUalbHAas DSHEPIUs, MeXaHHueckass paboTa, MeXaHHuYecKas MOUIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HMCIOJB3YeMbIX BEIUYUH, UX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEIUYUHAMU;

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelnHss KHHETH4YecKas >SHeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI AHEprusi, pabora rasza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uX OOO3HAYEHMsS M E€IUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BEITUUYUHAM;

ONMCBHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEIECTBA M JIEKTPUYECCKUE SBIICHUS
(mporecchl), UCTONIb3ysl (U3NYECKNUE BEIUYMHBL AIIEKTPUUECKUM 3apsij, 3JIEKTpUYECKoe IOJIE,
HanpspKEHHOCTh  IOJIS, IOTEHLMAJ, PAa3sHOCTb IOTEHUWAIOB; IpPU OINUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUCHUS W EIMHULIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUMHY C APYTUMH BEIMUYMHAMU;



aHAJU3UPOBaTh (PU3MUYECKUE IPOLECCHl U SBJICHUSA, MCIONB3Ys (DU3MUECKHE 3aKOHBI U
IPUHUMUIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3akonsr HproTOHA, 3aKOH COXpaHEeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKECHUS
MOJIEKYJ C a0COJIOTHOM TeMIlepaTypo, MEepBBI 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IPaHMIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUsS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KU3HH;

BBINOJIHATh SKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U TPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX HW3MEPEHUH, Hpu 3TOM  (HOPMYIUPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHbIE H3MEpPEHMs] (PU3MUECKUX BEJIWYMH, HPU ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (HU3MUECKUMH BEITUYMHAMH C HCHOJIB30BAaHHEM
OpSAMBIX W3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1eNaTh BBIBObI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnronarh mnpaBuia 0Oe30lacHOrO TpyAa IMPU MPOBEACHUM HCCIIEIOBAaHUNW B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4EeOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U TaOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢bu3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (OpPMYJbl, HEOOXOAUMBbIE sl €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTh KayeCTBEHHBIE 3aJauyd: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUUBYIO ILIEMOYKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIOJIb30BaTh NPU PELIEHUMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBlIeHUs y4eOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaINIo;

IPUBOJIUTH MPUMEPHI BKJIa/Ja POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHUS B OKpY KalolIei cpee;

paboTaTh B IPYIIE C BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJIeH, IUIaHUPOBaTh paboTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaH/IaPTHBIX CUTYalUsIX, aJIeKBATHO OLIEHMBATH BKJIAJ Ka)/JIO0r0 M3 yYaCTHUKOB TPYIIBI B
pelLIeHne paccMaTpuBaeMOoil MPoOIIEMBI.

JIEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;
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VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (U3NUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PEeIeHUN (PU3UIECKUX 3a1a4;

pacro3HaBaTh (pU3MUecKHe sABIEHUs (TMpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAaHTOBON (DU3HMKU: dJEKTpUUYECKask MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBME MArHUTHOTO TMOJS Ha MPOBOJAHMK C TOKOM W JABWXKYIIUUCA 3aps,
3JIEKTPOMArHUTHBIE KOJIEOaHHs M BOJIHBI, IPSAMOJIMHEHHOE paclpOCTPAHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS  CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlieHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3NUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUHI 3apsij, CHJIAa TOKa, JJIEKTPUYECKOEe
HaIpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIAsl CUIA,
paboTa Toka, MHAYKLUHS MarHUTHOro Tojs, cuina Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KaTYIIKH, SHEPTUsl JIEKTPUYECKOT0 UM MAarHUTHOTO MOJIEH, MEepUoJ M 4YacToTa KojebaHuil B
K0JIeOATeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONHCAHWUU MPAaBUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEJIUYMH, MX OOO3HAYEHHS] M EIUHUIIBL,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynsCc (GOTOHA, TMEpPUOJ TOoNypacmaaa, dHEeprus CBSI3M ATOMHBIX SAep, NpU OMHCAHUU
MPaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C APYTUMU
BEITMYMHAMU, BEIYUCIIATH 3HAUCHHE (PU3MUECKON BETUYUHBI;

aHAM3UPOBATh (U3NYECKUE TPOIECCHl M SIBICHUS, UCHONB3YS (U3NUYECKUE 3aKOHBI U
OpUHUUIBLE: 3aKk0oH OMa, 3aKOHBI [IOCJIENOBATEIBbHOIO M NapaJljIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
INPSIMOJIMHEHHOTO pacpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHBI IMPEIIOMIICHUS
cBeTa, ypaBHeHHEe OHHIITeHHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUsI DIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOIO pacmaja, MpH 3TOM pa3Iudarh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKO€ BBbIpAXXEHHE U YCJIOBUS (TpaHMIIbI,
00JacTH) IPUMEHUMOCTH,

ONpeNIeNATh HAMpPaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHe, CO3aBaeMOe TUIOCKUM 3€pKajiOM, TOHKOW JTMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWHl: Tmpu dSTOM  (HOpMyIHpOBaTh
npobnemMy/3agady W TUNOTE3y Y4eOHOro OSKCHEpHMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC H3MEPECHHS (U3MUECKUX BEIUYHH, TPHU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBI OIICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIOIB30BAaHUEM MPSIMBIX H3MEPEHU:
IpU ATOM KOHCTPYMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
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(Gu3n4eckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [A€NaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEIOBAHMSI;

coOnronarh InpaBuia O€30IaCHOIO TpyAa INpPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  INPOEKTHOW JAEATENBHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U JIAOOPaTOPHOI0 000PYAOBaHUS;

pemiath pacuy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCHOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4l BHIOMPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (OPMYIbl, HEOOXOAMMbIE JUIsl €€ peleHMs,
IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKOl BEIMYHHBI,

pelaTe KayeCTBEHHbIE 3aJjaul: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMIOYKY
paccyXIeHU C ONIOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCMOJb30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U TPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIUIO;

OOBSICHATh NPUHLUIIBI IEHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€30M1aCHOI0 MCIIOJIb30BAaHUS B [IOBCETHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHUCKUX M 3apyOCKHBIX YYEHBIX-(U3UKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1O (HU3UKE B IIOBCEJHEBHOM JKM3HM JUIs
oOecrieyeHus 6€30MaCHOCTH TP OOpaIEHUH C TPUOOPaMHU U TEXHUYECKUMU YCTPOUCTBAMH, JJIs
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpPY KaloLEel cpee;
paboTaTh B rpyMIie ¢ BHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IIITAHUPOBATh paboTy
TPYIIbl, PAlMOHAIBHO PAaCHpeeaTh 00s13aHHOCTHU U IJIAHUPOBATH JESITEIbHOCTD B
HECTAHJIApPTHBIX CUTYALUsX, aI€KBaTHO OLIEHUBATh BKJIAJ] KaXK10T0 U3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.
dopMupyeMble KOMIICTCHIINH
OK 10. MHcnons3oBarh yMeHUST MW 3HAaHUA y4Ye€OHBIX JUCHUIUIUH  (eaepaTbHOTO
rOCyJapCTBEHHOTO  00pa3oBaTeIbHOr0 CTAaHAAapTa CpeAHero oOmiero oOpa3oBaHHs B
npohecCuOHATBHON NeSTENbHOCTH.

1.4. PekoMeHayeMoO€e KOJIMYECTBO YAaCOB HA OCBOEHHE NMPOrpamMMbl NMpeaMeTa BKJIOYAeT
Yachl:

O6mwem paboueit mporpamMmser — 53 vaca

B ToM uucne:

- JICKITUU ¥ YpOKH — 36 Jacos

- camocTosTeNbHas pabota — 17 yacoB

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O TIPEIMETA
2.1. O6beM yueOHOTro npeaMeTa U BUAbI y4eOHOH padoThI

Bun yue6HOI paboThI O0Bem yacoB
O6beM padoyeii mporpaMmal 53
B TOM YHCJIC YaChI
- 00s13aTeNbHOM YacTu 00pa3oBaTeIbLHON MPOTrPAMMBI 53
- BApUATUBHOM YacTH 00pa30BaTeIbHON MTPOTPaMMBI 0
YueOHasi Harpy3Kka o0y4dawiierocsi B padore ¢ npemnojasareiem | 36
(Bcero)
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B TOM YHCJIC:

- TEOPETHYECCKUE M PAKTHYCCKUE 3aHATHs (JISKI[MH, YPOKH) 28
- Tpo(e€CCHOHATILHO OPUEHTUPOBAHHBIC 3aHATHUS -
- KOHTPOJIbHBIE pabOTHI 4
- TabopaTopHbIE PAOOTHI 4
CamocrosiTesibHas padoTa o0yuyawuierocs (Bcero) 17
B TOM YHCIIE:
- caMOCTOosITebHAs paboTa HaJ KypCOBOM pabOTOM (IPOSKTOM) -
- BBITIOJTHEHUE WH]IMBUTyaJIbHOTO MPOCKTA -
- UHBIC BUJIBI CAMOCTOSITEIILHON pabOThI 17

Hrorosas arrecranus B popme nuddepeHunpoBaHHoro 3auera B 4 cemecrpe
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2.2. Conep:xanue y4eOHOIro npeaMeTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupoje. Hayunble MeTOAbl MO3HAHUSI OKPYKAIOIIET0 MUpa. Poib 3KCIiepUMEHTa U TEOPUHU B MpOLECcCe MO3HAHUS
PHUPOJIBL. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢u3nueckux sBieHuil u nporeccoB. Hayunbsle runore3sl. dusndeckre 3aKOHbl U TEOPUU. ['paHUIBI TPUMEHUMOCTH
¢buznueckux 3aKoHOB. [IpuHLIUIT COOTBETCTBUS.

Posb 1 MecTo (u3nKku B GOPMHUPOBAHUN COBPEMEHHOW HAYYHOM KAPTHHBI MUPA, B IPAKTHYECKOU eI TEIHHOCTH JIFO/ICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYeCKOTO ABMKeHus. Cuctema orcuéra. TpaekTopus.

[Tepemenienne, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepPHAbHON TOUKH, UX MPOEKIUU HA OCH CUCTEMBbI
koopauHat. ClioKeHue NepeMEeIIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSAMOJUHEHHOE JBIKCHHE. [ 'paduku 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPCHHS, MYTH H
NepeMENICHUS] MaTEPUAIbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe npmxenue. J[BukeHUe MaTepHalbHOW TOYKHM IO OKPYKHOCTH C TMOCTOSSHHOM MO MOJAYJIK CKOPOCThIO. YTJIOBas
CKOPOCTb, TUHEWHAast CKopocTh. [lepuos u yactota oOpamenus. LleHTpocTpemMuTenbHOE YCKOPEHUE.

TexHU4YeCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, IIETTHBIE U pEMEHHBIC TIEpeIayn.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS] KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne ycKopeHus CBOOOTHOTO MaCHHSI.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKCHHS C IIEJIBIO ONPEEICHISI MTHOBEHHOM CKOPOCTH.
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HccnenoBanue COOTHOIIECHUS MEXAY IIYTSAMH, NPOHACHHBIMM TEJIOM 3a IIOCJIENOBATEIBHBIC PABHBIEC IPOMEKYTKHM BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBUJKEHUU C HAYaJIbHOM CKOPOCTHIO, pABHOM HYIIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHepuuanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa miis mMarepuanbHoi Touku. Tperuit 3akon HeroTona s
MaTEepUaIbHBIX TOYEK.

3aKkoH BceMupHOro Tsarorenus. Cuna tsoxectu. IlepBast kocMuuecKkas CKOpPOCTb.

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

Tpenune. Bunpl Tpenust (okosi, cKoibxeHust, kaueHust). Cuiia tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TTOKOSL.
Koadduuunent tpenus. Cusia cOnpoTUBICHUS IPU ABHKEHUU TeJla B )KUAKOCTH UJIM rase.

[TocTynaTensHOE M BpalllaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lnedo cuinel. Y cnoBus paBHOBecHs TBEPAOIO Tea.

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

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIIUX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue aBm>xeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B IPYKMHE U PE3UHOBOM 00pasiie, OT ux Aedopmariuu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coOXpaHeHus 6 MmexaHuKe
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Nmnynsc MaTepuaabHOW TOYKH (Tena), CUCTEMbl MaTepHabHBIX TOYeK. MMIynbc cuiibl M H3MEHEHHE HMITYyJIbca Tela. 3aKOoH
COXpaHEHHUsI UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernyeckas sHeprust MaTepuanbHOM TOUkH. Teopema 00 U3MEHEHHH KUHETUYECKOM SHEPTUu.

[TorenuuanbHass »Heprus. lloreHnumanbHas sHeprus ynpyro nehopMUpOBaHHON MpyxuHbl. [loTeHuManpHas SHEprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CHIIbL. CBsI3b paOOThl HENOTEHUUANBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOH SHEPTrUu CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIA MUCTOJIET, JIBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE IBUXKEHHE.

[Tepexox mOTEHIIMATFHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsI3u pabOTHI CUITBI C U3BMEHEHHUEM MEXaHWYEeCKOW SHEPTUH Tella Ha IPUMEPE PACTKEHHUS Pe3MHOBOTO JKIyTa.

Pa3nen 3. MoJsekyasipuast puM3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU W MX ONbITHOE oOocHOBaHHMe. bpoyHoBckoe apwxkenue. dudgysus.
XapakTep JBM)KEHUS M B3aMMOJEHCTBHS 4YacTUI BellecTBa. MoJenu CTpOeHHs ra3oB, KHAKOCTEH M TBEPABIX Tel M OOBSICHEHHWE CBOMCTB
BEIIIECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mmosiekyn. KomuuectBo BemectBa. [loctosaras ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscns.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHYECKOM TeOpUH HJlealIbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpedHEeW KWHETUYECKOW JHEpPruu TEIUIOBOTrO IBMXKEHMs 4dacTull rasa. Illkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B HI€aqbHOM Ta3e C TOCTOSHHBIM KOJWYECTBOM BelmiecTBa. | paduueckoe
IIpeJICTaBICHNE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4eckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEMIECTBA, POoTOrpaduu MOJIEKYJT OPraHUIECKUX COCTUHECHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.
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Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOAECHCTBHUSL.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Omnpenenenne Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEPEHMM 00bEMa KOMHATHI, 1aBJICHUS U TEMIIEpPATyphbl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHaMudeckas cuctemMa. BHyTpeHHSSI SHEPTHs TEPMOAMHAMUYECKON CUCTEMBI U CrIOcO0bI €€ n3MeHeHus. KoamuecTBo TemoTsl 1
paboTa. BHyTpeHH:s SHEPrUsl 0THOATOMHOTO UJI€AJIbHOTO ra3a. Bubl Terionepenauu: TeIIONPOBOAHOCTh, KOHBEKLIUS, U3TyUeHHUE. Y IebHasl
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEIIOTHI IPU TEIUIONEPEIAYe.

[Tonsitue 06 anuabatHoM npouecce. IlepBblil 3aK0H TepMoaAUHAMUKU. [IprMeHeHre nepBOro 3akoHa TEPMOJMHAMHMKH K U30IPOLIECCAM.
I'paduueckas uHTepnperanus paboThl rasa.

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

TennoBble MmamuHbl. [IpuHIMIB AeHCTBUS TeIUIOBBIX MamiuH. IIpeoOpa3zoBaHus sHepruu B TemaoBbIX MamMHax. Kosdduuument
noje3Horo JeiictBus TeroBoi MamuHbl. I{ukn KapHo u ero ko3¢¢uIMEHT MOJE3HOro JeHcTBUA. OKOJIOIMYecKHe MpoOsieMbl
TEII0PHEPTETUKHY.

TexHUuyeckue ycTporCcTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEh BHYTPEHHETO CropaHusi, ObITOBON XOJIOJMIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

M3MeHeHHe BHYTpEHHEW >HEpPruu Tela NpU COBEPIICHUH padOoThI: BbUIET MPOOKM W3 OYTBUIKM TOJ JEeMCTBHEM CXKATOro BO3AYyXa,
HarpeBaHue 3(Qupa B JJaTyHHON TpyOKe MyTEM TpeHus (BUAE€OAEMOHCTpALs).

W3meHeHne BHYTpEHHEHN aHepruu (TemMnepaTypsl) Tejla Ipy TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapoobpazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAs U OTHOCUTEIbHAsI BIAXKHOCTh BO3Ayxa. HacklmeHHbIH map.
VY aenbHas TemioTa mapoodpazoBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT JaBJICHHUS.
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Teépmoe Teno. Kpucrammnueckue u aMopdHbie Tesa. AHHU30TPONHsS CBOMCTB KpucTauioB. JKumkue kpuctamisl. COBpeMEHHBIC
Marepuaiisl. [InaBieHne u KpucTayum3alys. Y JeibHas TerioTa miaieHus. CyoauMarus.
YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue yCTpoOMCTBa M MPAKTHYECKOE IMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
COBPEMEHHBIX MaTeprasoB, B TOM YHCIie HAHOMaTEPHAaIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

KaJIOPUMETP, TEXHOJOIMH IIOJTYYCHHUSA

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.
CrniocoObl U3MepeHus BIKHOCTH.
HaGuroieHne HarpeBaHus U IUIABJICHUS KPUCTAUIMYSCKOTO BEIIECTRA.
JleMOHCTpanus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.
Pa3nen 4. DaekTpoanHaMuka
Tema 1. Inexkmpocmamuka

SJIGKTpI/ISaI_[I/IH TCII. BHCKTpI/I‘{eCKI/Iﬁ 3aps. I[Ba BHA SJICKTPUYICCKHUX 3apsAa0B. HpOBO,Z[HI/IKI/I, AUSJICKTPUKHU U ITOJTYIIPOBOJHUKH. 3aKkoH
COXpPAaHCHUA JICKTPHUUCCKOI'O 3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHslil aneKkTpuueckuil 3apsaa. DiekTpuueckoe mnojie. HanpsKEHHOCTh IeKTpUYECKOro
nosst. [IprHIAI cynepno3uium AIEKTPUYECKUX MMoJei. JINHUK HanpsyKEHHOCTH 3JIEKTPUYECKOTO OIS,

PabGora cun QJICKTPOCTATUYCCKOI'O IIOJIA. IloTrenuman. Pa3HOCTh MOTEHIIUAIOB. HpOBOI[HI/IKI/I U OUSJICKTPUKU B 3JICKTPOCTATHUYCCKOM
ITOJIC. I[I/I3J'ICKTpI/I‘leCKa$I IMPOHUI[ACMOCTb.

OnektpoéMkocTh. KoHencaTop. DmeKTpo€MKOCTh MIIOCKOTO KOHIEHCATOpa. DHEPTusl 3apsHXKEHHOTO KOHIEHCATOpA.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, IJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN anmapar, CTpyWHBIN PUHTEP.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

IIpoBOAHUKY B 2JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.
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3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IUIACTUH, PACCTOSHUS MEXIAY HUMU M JUAJIEKTPUYECKOMN
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunsix cpeoax

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS AIeKTpuueckoro Toka. Mcrounuku toka. Cuiia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DJIEKTPUUYECKOE COINPOTHUBIICHHE. Y IEJIbHOE CONPOTUBIIEHUE BemiecTBa. llocienoBaTenbHoe, mapauiesibHOE, CMEIIAHHOE COSAUHEHUE
MIPOBOJIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenmna. MOmHOCTD 37IEKTPUYECKOTO TOKA.

DNEKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTHBICHUE MCTOYHUKA ToKa. 3akoH Oma sl MOTHON (3aMKHYTOM) 3JIEKTPHUUECKON IEMH.
KopoTtkoe 3aMbikanue.

DNeKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M IpUMECHash MPOBOAMMOCTH MONYNPOBOAHUKOB. CBoiicTBa p—N-nepexona. I[lomynpoBoaHUKOBEIE
IPUOOPHI.

DNEeKTPUUECKUN TOK B pacTBOPAxX M paciiiaBax 3JEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALNS. DIIEKTPOIIU3.

OnexkTpruueckuil ToK B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHU4ecKnue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKU TOKA, 3JEKTPOHArpeBaTEIbHbIE
npuOOpbI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BAKyyMHBIM JHOJ, TEPMHUCTOPHI U  (OTOPE3IUCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTD COMPOTUBIIEHUS HUIUHAPUYECKUX MPOBOJAHUKOB OT JITMHBI, IJIOIIAU ONEPEYHOTO CEUEHHS U MaTepuara.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[Ipsimoe wu3MepeHHe dIEKTPOABMKYIIEH cuiabl. KopoTkoe 3aMbplkaHME TalbBaHMYECKOIO OJJIEMEHTAa M OLEHKa BHYTPEHHEro
CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.
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OIIHOCTOPOHHSSI MPOBOJIUMOCTD JAUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHune CMEaHHOr0 COEAMHEHHS PEZUCTOPOB.

N3Mmepenune 351eKTpOABHUKYIIEH CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HabGnronenue anekTpoiusa.

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHuToB. MarHuTHOe mnoJie. Bexkrop MarHuTtHOW uHAYKUMU. [IpuHuumn
CYNEpHO3UIIMYM MAaTHUTHBIX MoJel. JIMHUY MarHUTHON MHAYKUMK. KapThHa TMHUIA MarHUTHOW MHAYKIIMHU MOJIS MOCTOSHHBIX MAarHUTOB.

MaruutHoe 1moJjie MpOBOJHUKA ¢ TOKOM. KapTuHa JUHUI UHAYKIUA MAarHUTHOTO MOJISI JJIMHHOTO MPSMOro MPOBOJAHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOJIHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. BzanmoielicTBie NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ MOay/b U HampaBlieHUE. [[BrkeHNE 3apsXKEHHOM YaCTHIIBI B OJHOPOIHOM MarHUTHOM mone. Pabota cumnsl Jlopenia.

SIBneHue 3yeKTpOMarHUTHOM WHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM MHAYKIUHU. OJEKTPOJABMKYIIAS CHJIa MHAYKLIUU. 3aKOH
ANIEKTPOMATrHUTHOM MHAYKIMU Papanes.

BuxpeBoe aniekTpuueckoe mosie. DIEKTPOABUKYINAS CUJIa MHAYKIHH B MPOBOJAHHUKE, JABUXKYIIEMCS MOCTYNATEIBbHO B OJHOPOIHOM
MarHuTHOM TI0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJICKTPOIBIIKYINAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpoWcTBa M MPAKTUUECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, JEKTPOABUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMopeiicTBre ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHOW WHIYKITUH.

ITpaBuio Jlenua.
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3aBUCUMOCTD 3JIEKTPOJIBHKYILEH CHIIbI UHAYKIIMHA OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

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 I1eKmpomazcHumHvle KOaeoanus

Konebarenbnas cucrema. CBOOOIHBIE MeXaHHUecKHe KosieOaHus. ['apMonnyeckue kojeOanus. Ilepuon, vacrora, ammmutyaa u Qasza
KosieOanuid. IIpyXKMHHBIM MasTHUK. MaTeMaTH4ecKuid MasTHUK. YpaBHEHHE TapMOHWYECKHX KojeOanwil. [IpeBpamenue sHeprum mnpu
FapMOHHMYECKUX KOJICOAHUSX.

Konebartenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJNEOAHUS B HICAIBHOM KOJIEOATENbHOM KOHType. AHAIOTUS MEXIY
MEXaHUYECKUMHU U JJIEKTPOMArHUTHBIMU Kojebanusamu. Popmyna TomcoHa. 3aKOH COXpAaHEHHUS SHEPrUU B HJCAIBHOM Ko0JieOaTelbHOM
KOHTYpE.

[TpencraBieHne O 3aTyXaroNMX KoJieOaHMsIX. BeIHYKICHHBIC MeXaHUYeCcKHne KoyieOanus. Pe3oHaHc. BeIHY X ICHHBIC 3JIEKTPOMArHUTHBIC
KOJIeOaHMSI.

IlepemenHbIil ToK. CUHYCOUIIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U ICUCTBYIOIIEE 3HAUYEHUE CHUJIbI
TOKA U HaNpPsHKEHUS.

Tpancdopmarop. IlpousBoactBo, mepemada U MOTPEOJICHUE DIICKTPUUECKOW HSHEPTHH. DKOJIOTHYECKHE PHUCKUA TPU TPOU3BOJCTBE
aneKTposHeprun. KynbTypa UCTIOIb30BaHUS 3JIEKTPOIHEPTUU B IOBCETHEBHOU KU3HH.

TexHuueckue yCTpoWCTBA M MPAKTHUUECKOE NPUMEHEHHUE: JIIEKTPUYECKUI 3BOHOK, TEHEpaTop NEPEMEHHOr0 TOKa, JIMHUHU
AJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoieOaTenbHOM cUCTeMBI (TPYKUHHBIN WM MAaTeMAaTUYECKUN MAsTHHK).

HaOGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CBOOOTHBIE IEKTPOMArHUTHBIEC KOTeOaHusI.

OcuorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS! OT BPEMEHH ) JJIs AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mocienoBaTeIbHOM COCTMHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH M KOHICHCATOPa.

Moenb TUHUY DIIEKTPOIIepPETaun.
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Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTY IIEPHO/a MAJIbIX KOJIEOaHUH Ipy3a HA HUTHU OT JJIMHBI HUTU U MAcChl Tpy3a.

HccnenoBanue NepeMEHHOI0 TOKA B LIETIH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKU U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanudeckre BOJIHBI, ycloBus pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepedyHsie 1 mpoaoJIbHbIE
BOJIHBL. MHTepdepeHuns u nudpakiuns MEXaHUUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMarHUTHbIE BOJIHBL. Y CJIOBUS M3JyYEHUsI JJIEKTPOMATHUTHBIX BOJH. B3aumHas opuenHtauus BekropoB E, B, V B
AJIEKTPOMArHuTHOM BosiHE. CBOICTBA SJIEKTPOMArHUTHBIX BOJH: OTpakKeHUE, MpesoMIIeHUe, Mojspusanus, nudpakius, UHTepdepeHIHs.
CKOpOCTb AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paInOCBA3U U TelleBUACHUS. Paanonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTBI, YJIbTPa3BYKOBasl MAarHOCTUKAa B TEXHHUKE U
MeIuIuHe, pajgap, paAuoNpUEMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBY-nieus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenne otpakeHus U IPeIOMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYIOM U 4aCTOTOM KOJIeOaHMiA.

HccnenoBaHue CBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, TONspu3anus, 1udpakius, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsmonuHeitHOe pacipocTpaHeHHE cBeTa B OQHOPOIHOM cpeae. JIyd cBeTa. TouedHbIi ICTOYHMK CBETA.

OtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeta. [locTpoeHmne n300pakeHni B MIIOCKOM 3epKalie.

[Ipenomnienue cBeTa. 3aKOHBI MpeloMIIeHUs cBeTa. AOCONIOTHBINM MOKa3aTrenb mnpenomieHus. [lomHoe BHyTpeHHee OTpa)keHHe.
[TpenenbHBIN yroi MOJTHOTO BHYTPEHHETO OTPAKEHMUSL.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro csera. LBer.

Cobupatonue u pacceuBarolue JHUH3bL. ToHKkas nuH3a. POKYCHOE pacCTOSHHME W ONTHYecKas cuiaa TOHKOM smH3bL. [locTpoenue
n300pakeHU B cCOOMPAIOLINX U pacceuBaroluX JuH3ax. @opMyiia TOHKON JIMH3BL. Y BEJIUYEHHE, TaBaeMOe JTMH3011.
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[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. WHTepdepennus cera. KorepeHTHbIE HWCTOYHHKH. YCIIOBUS HAONIOJCHUS MAaKCUMyMOB M MHHHMYMOB B
uHTEp()EPEHITMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaxus cera. JudpakironHas pemeérka. Y ciaoBue HaOMIOACHHS TIaBHBIX MAaKCUMYMOB IIPH MaJIeHUH MOHOXPOMAaTHYECKOI'O CBETa
Ha TU(PPaKIUOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUYECKHEe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OUYKH, Jyma, (poToammapar, MpOSKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS ONTHKA, IU(PpaKklIMOHHAs peHIéTKa, OJIIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacpocTpaHeHue, OTpaKEHUE U TpesioMyieHue cBeTa. OnTuyecKkue npudopsI.

[TonHoe BHyTpeHHEe oTpakeHre. Moiesib CBETOBOIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

HaGmronenne unaTepdepeHum cera.

HaGmronenne nudpaknuu cBera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HabGmronenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomol

N3mepenne noka3aresnst IpeioMIICHUs CTEKIA.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

HabGmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHunbl TPUMEHUMOCTH KJIACCUYECKOW MexaHWKU. IlocTynaTel cnenuaibHON TEOPUM OTHOCUTEIIBHOCTH: MHBApPHUAHTHOCTH MOJYJIS
CKOpPOCTH CBETA B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA.

OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPIHs TOKOSI.

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

Otkpeitue u uccnenaopanue porodrddexra. Onbitel A. I'. CTonerosa. 3akonsl porodddekra. YpaBHenue DiHITeiHA 1151 PoTodPdeKTa.
«KpacHnas rpanuna» porospdexra.

JaBnenue cBera. Onwitel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYeCKne yCTpOUCTBA U MIPAKTUYECKOE MPUMEHEHHE: (POTOAIeMeHT, (OTOIATIMK, COTHEYHAs OaTapes, CBETOAUOI.

Llemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuro o -yactuil. [lnanerapuas monens atoma. [loctynatel bopa. M3nyuenue u
noryomenne (OTOHOB TPHU TEPEXOoJe aToMa C OJHOTO YPOBHSI SHEPruM Ha Jpyroil. Buabel crexkTpoB. CHEKTp ypOBHEW >HEPTUU aToMa
BOZIOpOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckyasipHO-BOJTHOBOH Ayaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHUuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Jlazepa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, J10Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTkpbiTHe panunoakTuBHOCTH. OmnbiThl Pesepdopna mo ompenenenHuto
cocTaBa paJin0aKTUBHOTO n3mydeHus. CBolicTBa anbda-, 6eta-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTH Ha )KUBBIE OPTAaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykimonHas mozens siapa ['elizen6epra—lBanenko. 3apsan supa. MaccoBoe uuncino siiipa. M3oromnsl.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'amMa-u3iaydeHue. 3aKkoH paMOaKTUBHOTO pacmaja.

DHeprus CBS3U HYKIJIOHOB B siape. SnepHble cuiibl. JlegexT macchl sapa.
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Snepusle peakuuu. [lenenue u cuHTE3 SAEP.

SAnepuswiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl M TEPCHEKTUBHI SACPHOM SHEPTeTUKU. DKOJOTUYECKHE ACIEKTHI SICPHOM
SHEPIreTUKMU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHiaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BUibcoHa, simepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TunK HOHU3HUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranbl pa3BUTHs acTpoHOMUU. [IpuKiagHOe 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/1bl, INIAHETHI, UX BUAUMOE JIBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTh. Mctounuk sHeprum ConHua u 3BE34. 3BE3MBI, MX OCHOBHBIE XapakTepucTuUkH. Jluarpamma
«CHEKTPaJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB)» ISl 3BE3[ IJIaBHOU
nocJieIoBaTeIbHOCTH. BHyTpeHnHee ctpoenue 3BE31. COBpeMEHHbBIE TIPEICTABICHUS O TPOUCXOXKICHUH U dBooIMK CoJHIa U 3BE3/1. DTarbl
JKU3HU 3BE3I.

Mneunsiii [yt — Hama [Mamaktuka. [lonoxenune m aBuxenue Connua B [Mamaktuke. Tumbl ramaktuk. PaguoranakTUKu M KBa3apbl.
YEpHble ABIPHI B A1pax rajlakTHK.

Bcenennas. Paciiupenne Beenennoil. 3akon Xa60:ma. Pa30Oeranue ranaktuk. Teopust bonbuioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménasie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJb30BAaHUEM KOMITBIOTEPHBIX TPUIIOKECHHUN 711 OMPEeTICHUS TOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be31usi CEBEPHOTO MOJIYIIAPUS U IPKHE 3BE3IBI.

Hab6mronenus B Teneckon JlyHsl, ianer, Mnegroro I[ytu.

O0o0maroniee NOBTOPeHUE
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MexknpeaMeTHbIe CBSI3H

N3yuenne kypca (QuU3MKH 0a30BOTO YPOBHSI OCYILECTBIISIETCS C Y4YETOM COZEpIKATENbHBIX MEXKIPEIMETHBIX CBS3€H € Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpa(uu 1 TEXHOJIOTHH.

Meoicnpeomemuule noHamus, CBI3aHHbIE C U3yYEHUEM METOJOB HAy4YHOTO MO3HAHMS: SIBICHUE, HAYYHBIN (haKT, TUmnoresa, puznyeckas
BEJIMUYKHA, 3aKOH, TeOpHUs, HabI0IeHIE, SKCIIEPUMEHT, MOJICTUPOBAaHUE, MO/IEIb, H3MEPEHHUE.

Mamemamuxa: pelieHne CHCTEMbl YpaBHEHHWH, JHHEWHHas ¢yHKuus, mnapabona, runepboia, uX Trpaduku ¥ CBOKMCTBa,
TPUTOHOMETpHUUYECKHE (PYHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHH
HA OCH KOOpAMHAT, CJIOXEHHE BEKTOPOB, TPUTOHOMETpPUUYECKHE (PYHKLUMU: CHHYC, KOCHUHYC, TaHTEHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI U UX MPOEKIIMH HAa OCH KOOPJMHAT, CII0KEHHUE BEKTOPOB, TPOMU3BOHBIC SJIEMEHTAPHBIX (PYHKIIMIA,
IPU3HAKU 110J100US TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAU IUIOCKUX QUryp U 00bEMa Tel.

buonocusi: MeXaHUYECKOE JIBIDKCHUE B )KHBOW TpUpoje, THPPy3us, 0CMOC, TEIIOOOMEH >KHUBBIX OPTaHU3MOB (BHJIBI TEIUIONIEPEIAYH,
TEIIOBOE PAaBHOBECHE), HIEKTPUUYECKUE SBICHUS B )KUBOW MPUPOJIE, DIEKTPUUECKHUE SBICHUS B )KUBOU MPUPOJE, KoeOaTebHbIe ABMKCHUS B
YKUBOM MPUpPOJE, ONTUYECKUE SBJICHHUS B )KUBOM MPUPOJIE, IEHCTBUE paHallliy Ha )KUBbIE OPTraHU3MBI.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHNE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX
TEJN, KHUAKOCTEH U ra3oB, dJEKTPUUECKUE CBOMCTBA METAJIOB, MIEKTPOJIUTUYECKAS AUCCOIMALIMS, TaJIbBAHUKA, CTPOEHUE aTOMOB U MOJIEKYJI,
KPUCTAIJIMYECKAs CTPYKTYpa TBEPABIX TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHaH3.

l'eocpaghus: BIAXHOCTH BO3/AyXa, BETPbI, OapOMeTp, TEPMOMETpP, MAarHUTHBIE MOJIOCAa 3E€MIIM, 3aJIe)KH MAarHUTHBIX Py, (HOTOCHhEMKA
3eMHOI TOBEPXHOCTH, MpeIcKa3aHue 3eMIIETPSCEHUH.

Texnonoeus: npeoOpa3oBaHUE JABMKEHUH C UCHOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHHUS B TEXHMKE, MOJIUIMITHMKH, HCIOJIb30BaHUE
3aKOHA COXPaHEHHsI UMITYJIbca B TeXHHUKE (pakeTa, BOJOMET U JIpyrue), JABHUraTeilb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJUIBHUK, KOHJIUIMOHEp, TEXHOJOTHHM TMOJy4YEHHUS COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE€ HAHOMATEPHUATIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3allliTa, 3a3€MJIEHHE JJIEKTpPOnpHOOpOB, KCEPOKC, CTPYWHBIH MPHUHTEp, AIIEKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE NMPUOOPHI, TaJIbBAHUKA, JIMHUU 3JIEKTpPOIEepeiady, FeHepaTop MEPEMEHHOr0 TOKa, 3JIEKTPOJBUIATENb, UHIYKIIMOHHAS
neyb, pajap, paguonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus, mpoeKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

Ponp ¢usuku 1 acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUYECKON, COIMAILHON M 3TUUYECKOU cdepax NeAaTeTbHOCTH YeIOBeKa, POb 1
MeCTO (U3UKH U aCTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, poiib (U3MUYECKON Teopuu B (OPMHUPOBAHUU MPEACTABICHUN O

(u3MdecKoil KapTHHE MHUpPA, MECTO (DH3UYECKON KapTHHBI MUpPa B 0OIIEM pPs/ly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NMPEACTABICHUN O
MIPUPOJIE.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE
36 yacoB+174acoB c/p

TEMATHYECKOE IINTAHUPOBAHHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
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 1 METOJbl HAYYHOTO TTO3HAHUS 1 bubmorexa OK
' A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
CamocTtosaTtenbHas pabora: M3yuenue meopemuuecko2o 1
Mamepuana
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnka . 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
CamocTosTenpHas padota: Pewenue 3adanuii u3 yueOHuKa,
bazvl QUIIU, coam EI'D. H3yuenue meopemuiecko2o 2

mamepuaia

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON 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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ArperatHble cocTosiHuS BelecTBa. da3oBble

bub6nmoreka LIOK

Paznen 5. KOJIEBAHUSA U BOJIHBI

3.3 epexo/Ibl . https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 6
Paznen 4. JIEKTPOJANHAMUKA
bubnnorexa [{OK
4.1 D7eKTpoCTaTHKA 2 https://m.edso0.ru/7f41bf72
492 [TocTostHHBIN 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 MexaHn4yecKkue U 3JIEKTPOMarHUTHHIE 5 bubmmoreka [JOK
KOJIeOaHUsI https://m.edsoo.ru/7f41c97c
2.2 MexaHudecKre U 3JIEKTPOMArHUTHEIC BOJTHBI 2 bubmorexa HOK
https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
23 Onia 2 https://m.edsg).ru/?f41097c
Hroro mo pazueny 6

3.1

OcCHOBBI CIELIMATIBHON TeOpUU
OTHOCHUTEJIBHOCTH

1

bubnuorexa [JOK

https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 1

Paznen 7. KBAHTOBAS ®U3UKA
4.1 OneMeHThl KBaHTOBOM ONTHKH 2 ﬁ:tlgg:?/?;]r_e;:jasc%(_)rﬁl7f4lcg7c
42 Crpocrue atoma 2 ]r?tliggzlld/ﬁel:jﬁ)%/?mmwc
43 AtomHoe 11po 1 . sl edso0 r/7#41697c
Hroro no pazgeny 5

Pa3znen 8. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DIeMEHTBI aCTPOHOMHUU U acTPOPUIUKH 1 bubmorexa [IOK
' P P https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 1
OBOBIIAIOIIEE IOBTOPEHUE

bubmuoreka [IOK

Obobmaromee nosTopenue . https://m.edsoo0.ru/7f41c97c
3auer 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 36 2 ‘
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HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

®duszuka — Hayka o npupoje. Hayunsie
METO/bI ITIO3HAHUS OKPYKAKOLIEro MUpa
Poinb 1 MecTo pu3uku B
(hopMHUPOBaHUHM COBPEMEHHOW HAy4YHOH
KapTHUHBI MUPaA, B IIPAKTUYECKOU
NEeSATEIbHOCTH JIF0AEH

KoanuyecTBo 4acoB
Bcero

dDopmupyeMble
KOMIIeTCHIIUH

OK 10

MexaHnuyeckoe IBUKEHUE.
[Tepemenienue, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE M paBHOYCKOpPEHHOE
MIPSMOJIMHEMHOE IBUKEHUE.
CroOoanoe nagenue. KpuBonuHeitnoe
JIBH>KEHUE. [[BH>KEeHUE MaTepUalIbHOM
TOYKH 10 OKPYKHOCTH

OK 10

[IpuHuun otHOocuTenbHOCTH ["anunest.
NHepuyanpHble CUCTEMBI OTCUETA.
IIepsoiii 3akoH HetoToHa. BTopoi
3aKoH HproTOHA /U1 MaTepuanbHON
Touku. Tpetuit 3akoH HproToHa 115t
MaTepuaIbHBIX TOYEK 3aKOH
BCEMHUPHOro TAroTeHus. Cuna
TspkecTu. [lepBas kocMuyeckas
CKOPOCTb.

OK 10

Cuna ynpyroctu. 3akoH ['yka. Cuna
TpeHus. Cuiia COpoOTUBIEHUS NPU
JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.
[TocTynarenbHOE M BpalaTesbHOE
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmenT cuisl. [liieuo cumel. YcnoBus
paBHOBECHS TBEPAOTO Tl

NMnynbsc MmaTeprabHOW TOYKH.
Nmmynbce cuitbl. 3aKOH COXpaHEHUs
HMITyJbCa. PeakTuBHOE IBH)KEHHE
PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckast sHeprust MaTepuagIbHON
tTouku. Teopema 006 M3MEHEHUN
KMHETHYECKON SHEPIUH.

[ToTentmanpHas SHEPTUS YIIPYTO
nedOopMUPOBAHHOM MPYKUHBI, TEa
BOJIM3H MMOBEPXHOCTH 3eMITH
[loTeHnManbHBIC M HEIOTCHIINAIBHBIC
CWJIBL. 3AKOH COXPaHEHUs
MexaHuueckoit snepruu JlabopatopHas
pabora «lccnenoBanne CBs3M pabOTHI
CHJIBI C I3MCHCHHUEM MEXaHHYSCKON
SHEPTHH TeJla Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa)

OK 10

OK 10

OK 10




KontponbHas paboTa mo teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXpaHEHUsI B MEXAHUKE

OK 10

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
KHMHETHUYECKOM Teopuu. bpoyHoBckoe
newkenue. dubdysus. Mogenn
CTPOEHUS Ia30B, )KUAKOCTENU U TBEPABIX
ten. Macca mosekyn. KonuyectBo
Bemtectra. [loctostHHas ABoraapo

TennoBoe paBHOBecue. M ieanbHblii ra3
B MKT. OcnoBHoe ypaBuenne MKT.
AOcomoTHas TemMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona. 3akoH
HanbTona. ['a30BbIe 3aKOHBI.
JlaboparopHas padorta «MccnenoBanue
3aBUCUMOCTH MEXIY IapamMeTpamu
COCTOSIHHS pa3peKEHHOT'0 Ta3a

OK 10

OK 10

10

11

12

13

Buytpennss sneprus
TGpMOI{HH&MH‘IGCKOﬁ CUCTCMBI.
KomuyecTBo TemioTs! u padora.
BryTpeHHss d3HEprus 0JHOATOMHOIO
HJICJIbHOTO T'a3a, TEPMOJMHAMUYECKOU
CUCTCMBI. KOJ’II/I‘IGCTBO TCIUIOTHI 1
pabota. BuyTpenHsist sHeprus
OJHOQTOMHOTI'0O HICaJIbHOI0 ra3a. Buasl
Terionepeaun. Y 1eapHast
TEIJIOEMKOCTh BEIIECTBA.

IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0
MIPUMEHEHHE K N30IPOLIECCAM.
Heo6paTtumocTs npoLeccoB B pUpoe.
Bropoii 3ak0H TepMOIMHAMUKHU.
[Ipunuun nevictus u KIIJ[ rernnoBoit
MamuHbl. [{ukn Kapao u ero KII/I.

KonTponbhas pabota no teme
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIAUHAMUKN>

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. AGCONOTHAS U
OTHOCHTEJbHAs BJIAKHOCTh BO3/1yXa.
Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOIIHS
CBOMCTB KpHcTaioB. JKuakue
kpuctasl. Cyonumanus. Y paBHeHUE
TEIUIOBOrO OajaHca

OK 10

OK 10

OK 10

OK 10

14

OnexTpuszanus Tei. JNEKTPUIECKUN
3apsa. [IpoBOAHMKH, NUAIIEKTPUKH U
MIOJIYTIPOBOIHUKH. 3aKOH COXPaHEHUS
JIEKTPUUECKOTO 3apsiia. 3aKOH
Kynona. HanpsxénHocTb

OK 10
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aNeKTpudecKoro noss. [IpuHiun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJICH.
Pabota cwit anexkTpocTaTHieckoro
nonad. ITorenmuan. PasHocTh
MMOTEHIINATIOB

15

[IpoBOAHMKY U TUANIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
DnekTpoémMkocTh. KoHnaencarop.
JlaboparopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa'.
DnexTpocTaTHuecKas 3aluTa.
3azemIieHue AJIeKTPOIpruOOpPOB

OK 10

16

17

DnekTpuyeckuii Tok. ConpoTUBIICHUE.
3axon OMa 11 yyacTKa LeMu.
[TocnenoBarenpHOE, TapaIEIBLHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHHKOB.

PaboTta u MOLTHOCTH AIEKTPUUECKOTO
ToKa. 3akoH Jlxxoynsa-Jlenna. 3akoH
Owma 17151 moJHOM (3aMKHYTOI)
BJIEKTPUYECKON LIECTIH.

JlaboparopHas pabota «3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTHUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTH TBEPIABIX
METaJUIOB. 3aBUCUMOCTD
COIPOTHUBIIEHUS] METAIIIIOB OT
Temreparypbl. CBEpXIPOBOANMOCTD.
DNEeKTPUUECKUN TOK B BaKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITyYKOB.
[TonynpoBOIHUKH.

OK 10

OK 10

18

19

20

DNeKTpUUECKU TOK B pacTBOpPax U
pacrmiaBax 3JIeKTPOJIUTOB.
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
DReKTponn3. DNEKTPUIECKHIl TOK B
razax. CaMOCTOSATEIbHBIA 1
HECaMOCTOSITeNbHBIN pa3psa. MomHus.
IInazma

IlocTosTHHEIC MAarHUTEI U BX
B3aHUMOJIeicTBHE. MarHuTHOE moJe.
BexTop MarHuTHON MHAYKIMU. JInHNK
MAarHMTHOM MHAYKUHUH. MarHuTHoe
MOJIE€ TPOBOJHUKA C TOKOM.
JlaGopatopnas pabora «3yuenue
MAarHUTHOTO TOJIST KATYIIKU C TOKOM)

JlelicTBME€ MarHUTHOTO TTOJIS HA
IIPOBOJHMK C TOKOM, Ha JIBMKYILYIOCS
3apsKeHHYIo yactunly. Cuna Jlopenua.
Pa6ota cunsl Jlopenna.
OneKTpOMarHuTHasi UHIYKIUS.
JlaGopatopnas pabora «lccnenoBanue
SIBJICHUSI SJIEKTPOMAarHUTHOM

OK 10

OK 10

OK 10
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HHAYKOUNA

21

NuaykTuBHOCTD. SIBIICHUE

camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO NOJIS KaTYILKH €

TOKOM. DJIEKTPOMarHUTHOE I0JI€.
KontponbHas pabora 1o teme

«MarnutHoe noJie. DIeKTpOMarHuTHas

HUHAOYKIOUS»

OK 10

22

23

24

CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.

I"apmonmnueckue KoeOaHusl.
[IpeBpareHue SHEPTrUN.
KonebarenbHblil KOHTYD.

JlaboparopHas padora «/ccnenoBanue

3aBUCUMOCTH MIEPUOJA MaJIbIX
Kose0aHuil Tpy3a Ha HUTHU OT JJIMHBI
HHUTH U MacChl Tpy3a»

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
IIEpEMEHHBIN TOK. MoIHOCTh
MepeMeHHOTo ToKa. Tpanchopmarop.
Y CTpONCTBO U NPAKTUYECKOE

MPUMCECHCHUC DJICKTPUICCKOI'0 3BOHKA,
réHeparopa rICpeMCHHOro ToOKa, JIMHHUIT

aNeKTponepeaay
3Byk. CkopocTb 3ByKa. [ poMKOCTb
3ByKa. Beicora Tona. TemOp 3ByKa.
ONEKTPOMAarHUTHHIE BOJIHBI.
[TpuHIUTIBI PAIHOCBSI3U U
TEJIEBUACHHUS.

OK 10

OK 10

OK 10

25

26

KonrtponsHas pabdora «Konebanus u
BOJTHBI»

[IpsmonnHENHOE pacpOCTpaHEHHE
CBETa B OJHOPOJHOM cpenie. 3aKOHbI
oTpaxxeHus ceera. [loctpoeHune
1300pakeHUH B IIIOCKOM 3€pKalie.
[Ipenomnenue ceta. [lonHoe
BHYTPEHHEE OTPAXKEHUE.
JlabopaTtopHas pabota «3mepenne
MOKAa3aTels MPETOMIICHHSI CTEKIIa

OK 10

OK 10

27

JInnssel. lucnepeus cBeTa.
Nutepdepennius ceta. udpakius
csera. Jludppakunonnas pemeérka
[TonepedHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera JlaboparopHas
pabora «lccnenoBanue CBOMCTB
1300pakeHU B JIMH3aX»

OK 10

28

[ToctynaTel cnennalbHON TEOPUU
OTHOCUTEIBHOCTH OTHOCUTEILHOCTD
OJIHOBPEMEHHOCTH. DHEPIHUs U
UMIYJbC PENATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € HEpTuen u
WMIYJbCOM. DHEPIrus MOKos

OK 10
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29

KontponbHas padota «OnrTuka. OK 10
OcHOBBI CIELIMATIBHON Teopuun 1
OTHOCHUTEIIEHOCTH

30

31

®otonsl. Dopmyna [Inanka. Jueprus u OK 10
umMnynbe poroHa. PoTorphexT.

JaBneHnue ceeta. XMMHYECKOE OK 10
JNIEUCTBHUE cBEeTA. TeXHUUECKUE
yCTpoiicTBa: (DOTOIIEMEHT,
(dhoTomatuuk, coHeUHas Oarapes,
cBetouo/1. Pemenue 3amad mo teme
«DJIEMEHTbI KBAHTOBOM OITHKH)

32

Monens atoma Tomcona. OnbBITEI OK 10
Pesepdopna o paccessHUIO 0-9acTHIL.

[InanerapHas MoJieIb aTOMa

[Tocrynate! bopa. U3nyuenue u

rorJyioneHrue GoToHoB BHIbl CIEKTPOB. 1

BonHoBEIe cBoiicTBa yacTull. BoaHEI fe

Bbpoiina. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE

U3IIy4eHUe

33

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI OK 10
Pesepdopna CroiictBa anbda-, 6era-,
ramma-usiydeHus. OTKpbITHE IPOTOHA
u HeriTpoHa. M3otonbl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnan. 'aMMa-uzimyuenue. DHeprus
CBSI3M HYKJIOHOB B sijipe. SlnepHbie
peakuuu. SInepHslil peakTop.
DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
MIO3UTPOHA

34

Co3Be3nusl, spKue 3BE3/bl, INIAHETHI,

ux BUAUMoOe BukeHue. CoaHeuHas

cucrema. 3Be3fbl. I'anaktuku. YepHbie

JBIPBI B i7Jpax rajakTuk. BeenenHas. 1 OK 10
Paz6eranue ranaktuk. Teopus

bonpmioro B3peiBa. Pennkrosoe

u3Jy4eHue. MeraranakTuka

35

O6o06mmatoniee MOBTOPEHUE 1

36

3auet 1

3. YCJIOBUS PEAJIMBALIUU TPOI'PAMMBI IPEIMETA

3.1. TpeOoBaHusl K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 0

Jns peanmuzanuy IPOTPaMMBbl JAUCIUTUIMHBL JTOJDKHBI OBITH TPETYCMOTPEHBI CIEAYIOIIHNE
CHelMallbHble TOMEIIeHUs: Yy4eOHbI KkaOuHeT ¢(u3uku wu/mnm ydeOHON (usmueckoi
1abopaTopuH.

O6opynoBanue ydeOHOTO KaOwHeTa (HarmsgHele mocoOus): OOopymoBaHwe y4uyeOHOTO
KabuHera:

1. Iudponas naGopaTtopus o GpU3MKe A YIUTEIS;
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2. Iudposas nadbopaTopus 1o Gu3MKe sl YICHUKA,

3. Bechl TexHuYeckue ¢ pa3HOBECAMU;

4. Kommuekt ass 1abopaTopHOro NPaKTUKyMa MO ONTHKE;

5. KommexT a1t 1a60paTOPHOTO MPAKTHKYMa 110 MEXaHHKE;

6. Kommuexkt mns 1abopaTopHOro MpakTHKyMa IO  MOJICKYJSIpHOH — ¢u3uke U
TEPMOJIMHAMHUKH;

7.  KommekT 1y 1a00paTOPHOTO MPAKTHKYMa 10 3JICKTPUIECTBY (C TEHEPaTOpOM);

8. KommekT i u3y4eHus: BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTHU (COTHEYHOU, BETPOBOU

SHEpPruu, OMo-, MEXaHUYECKOU U TEPMOAIIEKTPUUECKON IHEPIeTUKH );

9.

10.
11.
12.
13.

AmrniepmeTp 1a00paTOpHBIii;

BonbT™meTp 1ab0paTopHBIi;

Konopumetp ¢ HabOpoM KaJIOPUMETPHUECKUX Tell;

TepmomeTp 1a60paTOPHBIIL;

KommuiekT 1715 u3y4eHusi OCHOB MEXaHUKHU, THEBMAaTUKHU U BO30OHOBIISIEMbIX HCTOYHHUKOB

OHCPIHUH;

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,

bapomerp-anepoun;

biiok nutanus peryaupyemsiii;

Be6-kamepa Ha IOJIBHYKHOM IITATHBE;

Buneokamepa aist paboThl C ONTUYECKUMHU IPUOOPaAMHU;
I'eneparop 3ByKOBOM;

I'urpometp (ncuxpomerp);

I'py3 HaGopHBIii;

JluHaMoMeTp 1IEMOHCTpalMOHHBIH;

KommiekT nocyabl AEMOHCTPALIMOHHON C TPUHAATIEKHOCTSIMHU;
MaHoMeTp JKUAKOCTHOM JEMOHCTPALIMOHHBIN;

Metp 1eMOHCTPALIMOHHBIH;

MHUKpPOCKOI IEMOHCTPAILIMOHHBII;

Hacoc BakyymHb111 KOMOBCKOTO0;

CTONUK 1O HEMHEII;

[IITaTuB AEMOHCTPALIMOHHBIN (PU3UUECKUI;
ONEeKTPOIINTKA;

Habop neMoHCTpaIimoHHbII 0 MEXaHUYECKUM SIBJICHUSIM;
Habop neMoHCTpaIimoHHBIH 10 AMHAMUKE BPAIIaTeIbHOTO IBUKCHHUS;
Habop 1eMoHCTpaIiMOHHBIN 10 MEXaHUYECKUM KOJICOaHUIM;
HaGop neMoHCTpaliioOHHBIN BOJTHOBBIX SIBICHUH;

Benepko Apxumena;

Mastank MakcBenna;

Habop ten paBHOrO 00BEMa;

HaGop Ten paBHOIi Macchl;

[Tpubop st IeMoHCTpaIi aTMOC(HEPHOTO TaBICHUS;
[Ipu3ma, HaKIOHSIOUIASICS C OTBECOM;

Pvluar nemoHCTpalOHHBIN;

Cocyapl cooOmIaronmecs,

CrakaH OTJIMBHON AE€MOHCTPAlOHHbIN;

TpyOka HeroToHa;

[ITap ITackans;
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45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Ha6op neMoHCTpanoHHBIN IO MOJIEKYIISIPHON (DH3UKE M TETNIOBBIM SIBJICHUSIM;
Habop 1eMOoHCTpaIMOHHBIH 110 Ta30BBIM 3aKOHAM;

Habop xanwisipos;

TpyOka [u1st IeMOHCTpAIIUU KOHBEKIIUHU B )KHIKOCTH;

Hunuuapsl CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ konbIOM;

BBICOKOBOIBTHBIN HCTOYHUK;

I'eneparop Ban-ne-I'paada;

Ho3umerp;

KamepToHnbl Ha pe30HAHCHBIX SIIMKAX;

Kommiekt  mpuOoOpoB W TPUHAUICKHOCTEH [T JEMOHCTpAIlMM  CBOWCTB

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.

KomruiexT npubopoB [i1st U3ydeHus IPUHIUIIOB paAUOIIpUEMa U PaIuONIepeIayu;
KommiekT npoBo0B;

Maruut 1yroo6pasHblii;

Marsut nosocoBOM IEMOHCTPAITUOHHBIM;

Maiuna snexktpodopHasi;

MasTHHK JIEKTPOCTaTUYECKUH;

Habop mo n3ydeHnto MarHuTHOTO TIOJIst 3eMJIH;

Habop neMOHCTpallMOHHBIN 110 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
Habop neMOHCTpallMOHHBIH 1O MOTYITPOBOIHUKAM;

Habop neMoHCTpanimoHHBbI 10 TOCTOSIHHOMY TOKY;

HaGop neMOHCTpallnOHHBIH MO AIEKTPUUECKOMY TOKY B BaKyyMe;
HaGop neMOHCTpalMOHHBIH 10 3IEKTPOIMHAMUKE;

HaGop ans1 neMoHCTpalluy MAarHUTHBIX TOJIEH;

HaGop ans neMoHCTpaluy 3J1eKTPUIECKUX MoJei;
Tpanchopmarop yueOHbIH;

Ilamouka cTeKISHHAS,

ITanouxa »00HUTOBAS;

[Tpubop Jlenma;

Crpenkyu MarHuTHbIE Ha IITATUBAX;

CyinraH 3J1eKTpOCTaTUYECKU;

[IITaTuBBI U30IUPYIOLIKE;

DNEeKTpOMarHuT pa30opHbIi;

Habop neMoHCTpaniMmoHHBIH 10 TEOMETPUUYECKON ONTHKE;

Habop neMoHCTpanimoHHbIHN 10 BOJIHOBOM ONTHKE;

CrieKTpoCKOIl JBYXTPYOHBIN;

Habop criekTpaibHbIX TPYOOK C HCTOUHUKOM ITUTAHMUS,
YcranoBka st u3ydenus porodddexra;

Hab6op nemoHcTpaimoHHslil mo nocrostHaoi [lnanka;

KommiekT HarmsaHbIX MocoOui 171 TOCTOSTHHOTO MCIIOJIb30BaHMS;
Kommiekt moptpetoB it opopmiIeHHsI KAOUHETa;

KomrmiekT neMOHCTpanmOHHBIX y4eOHBIX TaOIHII.

3.2. YueOHO-MeTOANYEeCKOe o0ecrmeyeHue
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3.2.1. OcHOBHbIE HCTOYHUKHU
e Msakume [I'.4., byxouneB b.b., Corckuii H.H. / Tlom pen. IlapdeHTbeBoii
H.A.®wu3mka. 10 kinacc. YueOHuK. ba3oBbeiii U yriyOaEHHBIN YPOBHU
e Mskume [.5., ByxoBueB b.b.,, Corckuii H.H. / Tlog pen. IlapdenrbeBoit
H.A.®wu3mka. 11 kinacc. YueOHuk. ba3oBbiii U yriyOaEHHBIN YPOBHU

3.3 Opranuzanusi 0o0pa3oBaTeJIbHOTO TMpoIecca HAa 3aHATHAX MO0 Yy4eOHOMY
npeaMery

Peaiuzanusi BOCHUTATEIbHbIX ACNIEKTOB B polecce YUeOHbIX 3aHATHI

Ha 3aHATHSAX HCNONB3YIOTCS BOCIUTATENBHBIE BO3MOXKHOCTU COJIEP)KaHUSA Y4eOHOTO
mpeaMeTa 4epe3 Co3/laHue OJIaronpusSTHRIX YCIOBUH IS IPUOOPETEHHS 00yJaIOIUMHUCS OTIBITa
OCYIIECTBIICHUS COIIMAIbHO 3HAUMMBIX JIeJ, IMepenady oO0y4yarouuMcsl COIUAIbHO 3HAUYMMBIX
3HAHUM, Pa3BUBAIOIINE HX JIIOOO3HATEIBHOCTh, MO3BOJIAIONIME IPUBICYh HMX BHHUMAHHE K
SKOHOMHMYECKUM, TMOJIMTUYECKHM, OSKOJOTHYECKHMM, TyYMAaHUTApHBIM MpoOJeMaM HaIlero
obmiecTBa, (GOPMHUPYIOIIHE X TYMaHUCTHIECKOEC MUPOBO33PECHUE M HAYIHYIO KaPTHHY MUDA.
Hcnonb30BaHue AKTUBHBIX M MHTEPAKTHBHBIX ()OpM NpoBeIeHNs 3aHATHIH
B mensx peanusaiuu  KOMIIETEHTHOCTHOTO IOAXOJa, IPEIYCMOTPEHO WCIOJIb30BAHUE B
o0pa3oBaTebHOM TMpOIlECCe AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM MPOBENCHUS 3aHATUH
(KOMIBIOTEPHBIX CHUMYIISIIIUM, JEJIOBBIX W POJEBBIX HIP, pa3dopa KOHKPETHBIX CHUTYaIlUi,
MICUXOJIOTHYECKUX U UHBIX TPEHUHIOB, TPYIIOBBIX AUCKYCCHUIl) At (GOPMUPOBAHUS U PA3BUTHUS
001X 1 MpoheCCHOHATBHBIX KOMIICTCHIIUN 00yUJarOUuXCsl.

3.4. OcobenHocTn peajqusauuu nporpammsl ¢ npumenenuem 10T u 30

B o0coObix ciydasx (KapaHTWUH, aKTHUPOBaHHbIE JHU U JIp.), BO3MOXKHA OpraHU3aIMs
yuebHOro mpouecca B (opmMe  IUCTAaHIUMOHHOTO OO0y4YeHHs (RJIEKTPOHHOE OO0y4yeHHe u
JMCTAaHIIMOHHBIE 00pa3oBaTebHble TeXHONOTUN). [loa 31MeKTpOHHBIM 00yuyeHHEM MOHUMAaeTcs
opraHusaiusi 00pa3oBaTeIbHON NEATEIBHOCTH C IPUMEHEHUEM coJieprKalielicad B 0a3ax JTaHHBIX
U HUCHOJB3yeMOW Tpu  peanu3anuu  oOpa30BaTENbHBIX IMporpamMMm  HHPOpMaLUU U
obecrieunBarOMX €€ 00padoTKy HHGOPMAIIMOHHBIX TEXHOJOTHUM, TEXHHUYECKUX CPEICTB, a
TaKkke HWH(POPMAMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CeTel, oOecrneynBaomuX mepeaady Io
JUHUSAM CBSI3U YKa3aHHOW HHQOpMAaIMH, B3aMMOAEHCTBHE OOydYarolMXCsl W MeNarorudeckux
paboTtHukoB. Ilog OUCTAaHIIMOHHBIMH  OOpa30BaTEIbHBIMH TEXHOJOTMAMU IOHUMAIOTCS
o0Opa3oBaTeNbHbIE TEXHOJOTHH, peajii3yeMble B OCHOBHOM C NPUMEHEHHEM HH(OPMAalOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CETed MpH OIMOCPEIOBAHHOM (HAa pACCTOSHWU) B3aUMOAEHCTBUU
00yYaromuxcs U NeJarornd4eckux paboTHUKOB.

JlucraHumoHHOe  00ydeHHe, B  3aBUCUMOCTH OT TEXHHYECKHMX  BO3MOXKHOCTEH
00yYaromuxcsi, MPOBOAUTCS C MCIIOJIB30BaHUEM TaKuX (OPM MPOBECHUS 3aHATUI KaK OHJIAIH-
YPOKH, OHJIAaiH-KOH(EpEeHIMH, OHJIANH-TEKIUU, HCIOIb30BaHHE BHJIEOYPOKOB, IMpE3EHTAIIHM,
BO3MOXHOCTEH 3JIEKTPOHHBIX 00pa3zoBarenbHbIX aThopm Yuu PV, pemry EI'D, POII u ap, a
TaK k€ B aJbTEpHATUBHBIX (popMax, MpelycMaTpUBaIOLIUX paboTy 00ydaromuXCsl IO OCBOEHUIO
OPOTPaMMHOTO0 MaTephall C YYeOHBIMM U JUAAKTUYECKMMH TOCOOUSMH, MapIIpyTHBIMU
auctaMu. JIMCTaHIIMOHHOE 00y4YeHHUE COMTPOBOXKIAETCS KOHCYIbTUPOBAHUEM O0YUAIOIINXCS U UX
poauTenei (3aKOHHBIX MpeICTaBUTENeH) B TI000H JOCTYITHOM TUCTaHIIMOHHON (opMme.

OOyuarommmMcsi o0ecredeH JOCTYN K pecypcaM 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHoi 6ubmuoreke) KOpaiiT u Jlans.
Y4y4y4y4y4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUSA IIPEIMETA

37



KoHTpoJIb W oOLeHKa pe3ylbTaTOB OCBOCHHS y4eOHOro TpeaMeTa OCYIIECTBIISCTCS
npernoaBaTesieM B TpoIecce MPOBEACHUS NMPAKTUYCCKUX 3aHSATHH, TECTHPOBAaHUS, a TaKKe
BBITIOJTHEHUS 00YJarOIIMMHUCS UHIUBUIYATBHBIX 3a/IaHUH.

Texymmii KOHTPOJIIb ¥ MPOMEXKYTOYHAsI aTTECTAIHS MPEIyCMATPUBAIOT BBIOJIHEHHE PadoT (MX
4acTH) B TECTOBOW (opMe, COCTABIICHHBIX Ha OCHOBe 3amanmu u3 Oanka DUOKO (BIIP B

CIIO) u otkpbrToro 6anka 3ananuii ®UIH nmo noaroroske k EI'D.

Pe3yabTaThl 00yuenus
(ocBO€HHBbIE€ YMEHHS], YCBOEHHbIE 3HAHMS)

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

YMmenns:

OTNHUCHIBATh M OOBSCHATH (DU3UUCCKHUE SBICHHUSI U
CBOMCTBA TEII

- OLICHKA Pe3yJbTATOB BBIMOJIHEHHS JTa00OPaTOPHBIX
pabot
- YCTHBIH onpoc

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

-IIMCEMEHHAs TPOBepKa
- OIICHKA PE3YJIbTATOB MPAKTHUYECKUX pabOT

JIeNIaTh BBIBOJBI HAa OCHOBE JKCIIEPUMEHTAIBHBIX
JAHHBIX

- IMCbMCHHAs INPOBEPKa

- OIICHKA PEe3yJIbTAaTOB MMPAKTHYECKUX pabOT

- OIIEHKA PE3yJIHTATOB BBIMOIHEHHS JTaO0OPATOPHBIX
pabot

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

- OLICHKA PEe3yJIbTAaTOB BHIITOJIHEHHS JIAOOPATOPHBIX
pabot
- OLICHKA Pe3yJbTaTOB MPAKTUYECKUX PabOT

MIPUBOJUTH MIPUMEPBI MIPAKTHYECKOTO
UCTIONIb30BaHMs (PU3UUECKUX 3HAHUN

- OLICHKA Pe3yJIbTaTOB BBIMOJIHEHHS J1a00PaTOPHBIX
pabot
- YCTHBIH o1npoc

BOCIIPUHUMATH ¥ HA OCHOBE TOJyYEHHBIX 3HAHUMA
CaMOCTOSATEILHO OIICHMBaTh  MH(OPMAIIHIO,
coneprkanrytocs B coobmenusix CMU u T. 1.

- YCTHas IpOBEpKa
- MMChMEHHas! MPOBEpKa

IMPUMCHSATL IIOJIYYCHHBLIC 3HAHUA MJIA PCIICHHA
bu3nUecKux 3a1a4

- NUCbMEHHAsS IPOBEPKA
- OIIEHKA PE3yIhTaTOB MPAKTUIECKUX pabOT
-TECTOBbIN KOHTPOJIb

OTIpEICIIATh XapakTep (PU3MUECKOro mporecca Mo
rpaduky, Tabmure, popmyie

- OIICHKA PE3YJIbTATOB BHITIOJIHEHHUS J1a00PATOPHBIX
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
- TECTOBBIN KOHTPOJIb

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

- MMCbMEHHasl TPOBEpPKa
- OIICHKA PEe3yJIbTaTOB MPAKTHYECKOI paboThI

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

- TECTOBBII KOHTPOJIb
- OLICHKA Pe3yJbTaTOB MPAKTUIECKOH PabOTHI
-yCTHas IpOBEpPKa

BKJIQJI POCCUUCKHX M 3apyOEKHBIX YICHBIX

- yCTHasl MpoBepKa
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Kpurepum oueHuBanus

OneHKa MMCbMEHHbIX CAMOCTONATEIbHbBIX H KOHTPOJILHBIX PadoT

Orenka «5» ctaBUTCs 3a paboTy, BBIIOJIHEHHYIO 03 OMOOK M HEJ0YETOB MM UMEIONIYIO
He 0oJiee OIHOTO HEAO0YEeTa.

OmneHka «4» cTaBUTCS 32 pabOTYy, BHIOJHEHHYIO TIOJHOCTBIO, HO TIPU HAJIMYUK B HEW: a)
He OoJiee 01HOM HerpyOoi OMOKK M OHOTO HeZ04eTa, 0) WK He OoJiee IByX HEJOUETOB.

Onenka «3» CTaBUTCS B TOM Cllydae, €CIM YYCHUK IMPABHJIBHO BBHIOJHWI HE MCHEE
MOJIOBUHBI PabOTHI WIIM JOMYCTUI: a) He Ooyiee ABYX rpyObIX ommOOK, 0) win He Ooee OJTHON
rpy0oil ommMOKH ¥ OAHOTO HEao4YeTa, B) WM HE Ooyiee ABYX-TpEX HErpyObIX OIMMOOK, T) WIIH
OJTHOW HerpyOoi OIMOKH M TPeX HEI0YETOB, 1) UK MPH OTCYTCTBHU OIIMOOK, HO MPU HAJTMYUHU
4-5 Heno4eToB.

Onenka «2» CTaBHTCS, KOT/Ia YMCIIO OMIMOOK M HEJOYETOB INMPEBOCXOAUT HOPMY, MpPHU
KOTOPOH MOXKET OBITh BBICTAaBIICHA OICHKA «3», WIH €CIU IPABHJIBLHO BBIIOJHEHO MEHEE
MIOJIOBUHBI PabOTHI.

OueHKA YCTHBIX OTBETOB

Onenka «5» CTaBUTCA B TOM CiIydae, €CIM y4Yalluiicsa: a) OOHApy>KMBAeT IOJIHOE
NOHMMaHKHe (PU3NYECKON CYIIHOCTH PACCMATPUBAEMBIX SIBJICHUI M 3aKOHOMEPHOCTEH, 3HaHUE
3aKOHOB M TEOPHIA, YMEET TOJTBEPIUTh UX KOHKPETHBIMU IMPUMEpPaMH, IPUMECHHUTh B HOBOWM
CUTyallud W TPH BBINOJHCHHM MPAKTHYSCKUX 3aJaHuii; 0) JaeT TOYHOE OIpeNeiCHUuE |
UCTOJIKOBAaHHUE OCHOBHBIX MOHATHH, 3aKOHOB, TEOPHH, a TaKXKe IPaBHILHOE ONpeAeICHNE
(GU3NYECKUX BEJIIMYHH, UX CIUHUII U CIIOCOOOB M3MEPECHHUS; B)TEXHUICCKH IPAMOTHO BBIMIOJIHSCT
¢u3nUecKue ONBITBI, YEPTEXKH, CXEMbI, TpadUKH, COIMYTCTBYIOIIHUE OTBETY, HPaBUIBHO
3anuchIBaeT (POPMYJIb, MOJIb3YSICh IPUHATON CUCTEMOH YCIOBHBIX 0003HAUYEHUH; I') IPU OTBETE
HE TMOBTOpPSAET JIOCIOBHO TEKCT Yy4eOHMKa, a yMeeT O0ToOpaTh TIJIaBHOE, OOHapyXXHBaeT
CaMOCTOSITENIFHOCTh M apTyMEHTHPOBAHHOCTh CYXKIIEHHH, YMEET YCTAaHOBUTH CBSI3b MEXIY
M3y4aeMbIM M paHee HU3YYCHHBIM MaTepUaloM MO Kypcy (PHU3UKH, a TaKKe C MaTepualioM,
YCBOEHHBIM TP M3YyYEHHH JPYTUX CMEXKHBIX NPEIMETOB; J) yMEET TIOAKPENUTh OTBET
HECJIO)KHBIMU JIEMOHCTPAIIUOHHBIMM OIBITAMH; €) yMeeT JeiaTh aHaiu3, o0oOIIeHus Hu
COOCTBEHHBIE BBIBOABI 10 JaHHOMY BOMIPOCY; K) YMEET CaMOCTOATEIBHO M PalMOHAIHHO
paboTaTh ¢ yueOHHUKOM, JOTIOTHUTEIHHON JIUTEPATYPOl U CIIPABOYHUKAMH.

Onenka «4» cTaBUTCA B TOM CiIy4ae, €CIM OTBET YAOBJIETBOPSET HA3BaHHBIM BHIIIE
TpeOOBaHUAM, HO Yy4allMics: a) JOMYCKaeT OJHY He rpyOyro ommOKy MM He Ooyiee JBYX
HE/IOYETOB M MOXKET UX MCIPABUTH CAMOCTOSTEIBHO, WM TPU HEOOJIBIION TTOMOIIH yIHUTENsT; 0)
He o0aJaeT JOCTATOYHBIMU HaBBIKAMHU PAOOTHI CO CIPABOYHOM IUTEpaTypoil ( Hampumep,
YUEHHK YMEET BCe HalTH, MPABHILHO OPUEHTUPYETCS B CIIPABOYHHUKAX, HO pab0OTaeT MEIJICHHO).

Orenka «3» CTaBUTCS B TOM cly4yae, €CIIM YYalluiics MPaBUIbHO MOHUMAET (PU3UIECKYIO
CYIIHOCTh pacCMaTPHUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, HO TpU OTBETE: a) OOHApYKHUBaET
OTJeNIbHBIE POOEIIbl B YCBOGHHH CYIIECTBEHHBIX BOIIPOCOB Kypca (GU3UKHU, HE IPENSATCTBYIOIINE
JMaTbHEHIIEMy YCBOSHHIO MPOTPAaMMHOTO Marepuana, ©) WCHBITBIBACT 3aTPyJAHEHUS B
MPUMEHEHUN 3HAHWN, HEOOXOIUMBIX JUIS PEIIeHUs 3aJad Pa3IHYHBbIX THUIOB, MPU OOBICHEHUU
KOHKPETHBIX (U3WYECKHUX SBJICHWH HAa OCHOBE TCOPUHM W 3aKOHOB, WJIA B TIOATBEP)KICHHH
KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO NMPUMEHEHUS TEOPUH, B) OTBEUAET HETIOJIHO HAa BOIPOCHI
yautenss ( ymyckas ¥ OCHOBHOE), WJIM BOCHPOHM3BOIUT COJIEp)KaHHWE TEKCTa Y4eOHHWKa, HO
HEI0CTaTOYHO MOHUMAET OTJIENIbHBIEC MOJIOKEHHsI, UMEIOIMEe Ba)KHOE 3HAYEHHUE B ITOM TEKCTE,
r) oOHapY)KMBAeT HEAOCTATOYHOE MOHWMAHHE OTIENbHBIX ITOJIOKEHUH MPH BOCIPOU3BEICHUN
TEKCTa y4eOHMKA, WJIM OTBEYAET HEMOJHO Ha BOMPOCH YUMTENs, JAONYCKas OJIHY-IBE IpyOble
OILINOKH.

Onenka «2» cTaBUTCA B TOM Cllydae, €CIIM YUYEHHUK: a) HE 3HAeT M HE IOHUMAET
3HAYUTENBHYI0O WJIM OCHOBHYIO YacTh NMPOTPaMMHOIO MaTepHana B Ipeleiax MOCTaBICHHBIX
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BOIIPOCOB, 0) WJIM UMEET ci1ab0 CPOPMYIUPOBAHHBIC M HENOJIHBIE 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, KOTOPhIE HE MOXKET HCIPABUTh JaKe MPHU
MOMOIIN YUHUTEJIS.

OueHka 1200pPATOPHBIX M NPAKTHYECKHX PadoT

Onenka «5» cTaBUTCS B TOM Cily4ae, €CJIM YYallUMCS: a) BBIIOJHWI pabOTy B MOJHOM
o0beMe C CcoOONIOEHHMEM HEOOXOIMMOW TOCIIEAOBAaTEIbHOCTH TPOBEJACHUS OIBITOB U
U3MEpeHMil; 0)caMOCTOSTENIbHO W pallMOHAIbHO BHIOpan M MOATOTOBHJI JUISL OIBITa BCE
HEo0XoauMoe 00OpYZOBaHUE, BCE OMBITHI MPOBET B YCIOBUSAX U PEKHUMAX, 00ECIICUMBAIOIINX
MOJIy4YeHUE Pe3yJbTAaTOB U BHIBOJIOB C HAaWOOJBIIEH TOYHOCTBHIO; B) B MPEJICTAaBICHHOM OTYETE
NPaBUWIBHO M AaKKypaTHO BBHIMOJHUJI BCE 3alUCH, TaOJHMIbI, PUCYHKH, YEPTEKH, rpaduku,
BBIUMCJICHUSI U C/IEJIa)l BBIBOJIbI; I') MIPABUJIBHO BBIMOJIHUI aHAJIN3 TOTPEUTHOCTEH; /1) coOIoaan
TpeGoBaHus 0€30IaCHOCTH TpY/a.

Onenka «4» cTaBUTCS B TOM Cllydae, €CiHM BBIIOJHEHBI TPeOOBaHMS K OIICHKE 5, HO: a)
OTIBIT MPOBOJWIICA B YCJIOBHUSX, HE O0ECIEUMBAIONINX JOCTATOUYHOW TOYHOCTH HM3MEPEHHUi; 0)
win ObUIO JONYIICHO JBa-TPU HEAOYeTa, WM He Oojiee OIHOM HEerpyOoW OMMOKU U OJHOTO
HE/o4eTa.

Onenka «3» cTaBUTCS, €clU padoTa BBIMOJIHEHA HE MOJIHOCTHIO, HO 00bEM BBIMOJTHEHHON
YacTH TAaKOB, YTO MOXKHO C/IEIaTh BBIBOJBI, WJIM €CIIM B XOJI¢ MPOBEICHHS OIbITa U M3MEPEHHUN
OBLIM TOMYIICHBI CIENYIONINE OMIHMOKH: a) OIBIT MPOBOIMIICSA B HEPAIIMOHATIBHBIX YCIOBUSX, YTO
IPUBEJIO K IOJYYEHHUIO PE3YJIbTAaTOB € OOJbIIEH MNOTPEeIIHOCThIO, 0) WM B OT4YeTe ObUIN
JIOTIYIIEHBI B OOIEH CI0XKHOCTU He Ooliee ABYX OIMOOK ( B 3aMMCSX EIUHHI], U3MEPEHUAX, B
BBIUMCIICHUSIX, Tpadukax, TabIUIax, CcXeMax, aHalu3e IMOTPEIIHOCTe | T.J.), He
MPUHIIMITAATIBHOTO 711 JAaHHON pabOoThl XapakTepa, He MOBIUSBIIUX HA Pe3Yy/bTaT BBIOIHEHUS,
B) WM HE BBHINOJHEH COBCEM WJIM BBIIOJHEH HEBEPHO aHAJIM3 MOTPEIIHOCTEH, T) Wiu padora
BBINOJIHEHA HE TIOJIHOCTHIO, OJTHAKO 00BEM BBIMOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOITY4YUTh
NPaBUJIbHBIE PE3YIbTATHI U BBIBOJIBI 0 OCHOBHBIM, IIPUHIIMITHAIBHO BYKHBIM 3a/1a4aM PaOOTHI.

OneHka «2» CTaBUTCS B TOM cllydyae, eciM: a) paboTa BBINOJIHEHA HE MOJIHOCTBIO, U 00BEeM
BBITTOJIHEHHOM YacTH Pa0OThI HE TO3BOJISIET CIeNaTh MPAaBHIbHBIC BBIBOJBI, 0) WM OMBITHI,
U3MEpPEHUs], BEIUMCIICHUS, HAOII0IeHUs TPOU3BOIMIINCE HEMIPABUIIBHO, B) UM B X0 pabOThl U
B OoT4YeTe OOHAPYKWJIHCh B COBOKYITHOCTH BCE HEIOCTAaTKH, OTMEUEHHBIE B TPEOOBaHHAX K
OLICHKE «3

I'pyovimu cuumaromes  credyrowue owudOKU. © HE3HAHUE OINPEISTICHUS OCHOBHBIX
HOHATHH, 3aKOHOB, IPAaBUJI, OCHOBHBIX IOJIOKEHUH TeOpuH, He3HaHHE (HopMyI1, OOIIEPUHSATHIX
CHMBOJIOB 0003HAUeHUH (U3NYECKUX BEIWYHMH, EIUHHUII WX W3MEpEHHs; © He3HaHHe
HAaNMEHOBAHWW €JIMHUI] W3MEPEHHUs, ® HEyMEHHE BBIIICIUTH B OTBETE TJABHOE, ® HEYMEHHE
OPUMEHATh 3HAHUS JJs pelleHHs 3a/1a4 U OObSCHEHUS (U3UYECKUX SBICHUN, ® HEyMEHME
JIeNaTh BBIBOJBI U 000OIIEHHUS, ® HEYMEHUE YWUTaTh M CTPOUTH TpadUKH U MPUHIUIHAILHBIC
CXEMBI, ® HEyMEHHE IOATOTOBUTH YCTaHOBKY HJIHM JIaOOpaTopHOE 00OpYyIOBaHWE, TPOBECTH
OIBIT, HEOOXOIMMBIC pacdeThl WM HCIOIB30BaTh MOJYYCHHBIC JaHHBIC Ui BBIBOJIOB, ®
HEYMEHHE I10JIb30BaThCsl YUEOHHMKOM U CHPAaBOUYHUKOM IO (U3UKE U TEXHHUKE, ® HapylIeHHE
TEXHUKA O€30MaCHOCTH IPH BBINOJHEHUH (PU3UYECKOTO OKCIIEPUMEHTa, © HeOpexXHOoe
OTHOILIEHHE K JabOpaTopHOMY 000PYAOBAHUIO U U3MEPUTENLHBIM IPUOOpaM.

K neepybvim owubkam credyem omuecmu: ® HETOYHOCTb (POPMYIUPOBOK, ONMpPEICICHHH,
NOHATHH, 3aKOHOB, TEOPHUH, BBI3BaHHAs HEMOJHOTON OXBaTa OCHOBHBIX IPHU3HAKOB
OTIPENIENISIEMOTO TTOHITHS WJIM 3aMEHOW OJHOTO-IIBYX M3 3THUX NMPH3HAKOB BTOPOCTETICHHBIMH, ®
OLIMOKH MPH CHATHM IMOKa3aHUH ¢ U3MEPUTENbHBIX NMPHUOOPOB, HE CBSI3aHHBIE C ONpPE/IEICHUEM
IICHBI JISJICHUS IIKAIBI (HampuMep, 3aBHCAIINE OT PACTIONOKEHUS H3MEPUTEIBHBIX MPHOOPOB,
ONTUYECKUE U Jp.), ® OIIMOKH, BBHI3BAHHBIC HECOOJIOJCHHEM YCIOBHUU IMPOBEACHUS OIIBITA,
yCIOBHUHA pabOThl U3MEPUTENHFHOIO MPUOOpa (HEypaBHOBEIICHHBI BECHl, HE TOYHO ONpeAeIeHa
TOYKa OTCuUeTa), ® OLIMOKM B YCIOBHBIX OOO3HAUEHHUAX HA MPUHLIUIHUAIBHBIX CXeMaXx,
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HETOYHOCTh Ipaduka W Ap., ® HEepalMOHAIBHBIA METOJ pEIICHUs 3a7ayd WIN HEIO0CTaTOYHO
IPOAYMAHHBIA IJJaH YCTHOTO OTBeTa (HapyllEHHE JIOTHMKH, MOAMEHA OTIEJIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMHU), ® HEPAIMOHAJIBHBIE METOABI pabOTHI CO CIPABOYHOU M JAPYTroi
JUTEPATypOl, HEYyMEHHE PelIaTh 3a7au B 0OLIEM BU/E.
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