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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
nporpammbel B cooTBeTcTBHM ¢ DPI'OC mo cnemmampHoct CIIO  53.02.06 Xoporoe
JTUPUKUPOBAHNE
1.2. Mecto npeamera 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 ¢usmke 0a30BOr0 ypOBHS Ha ypOBHE CpeaHEro oodmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOXKEHUUM M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
oOpasoBarenbHOl mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUMU MPEnoJaBaHusl y4eOHOTro
npeamera «®Pusznka» B o0Opa3oBaTeNbHBIX  opranm3anusax Poccuiickoin  ®Denepanuu,
peaM3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBIL.

CogepxaHue MporpaMMbl MO (U3MKE HaMpaBlIeHO Ha (OPMUPOBAHHME ECTECTBEHHO-
Hay4YyHOU KapTuHbI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHuu ux gusuke 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 PeaTH3alUd MEXKIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAyYHBIMH YUeOHBIMU MpeaMeTaMu. B Hell ompepenstorcs
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 PE3yNbTaThl OCBOECHUS Kypca (U3MKM Ha 0a30BOM ypPOBHE, B TOM YHUCIIE
IpeMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHHS;

* coziepikanne yueobHoro npeamera «dusukay mo rogam oOydeHHsl.

®dusnka Kak Hayka o Harbosee o0muX 3aK0OHaX MPUPOJIBI, BEICTYIAsI B KAYECTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOPA3yIOIUN JJIs E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XuMHel, Ouonoruel, ¢usmueckoi reorpadueit u acrpoHomueit. Mcnonab3oBaHue 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 Gu3MKu BHOCUT OCHOBHOM BKJIa[ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHSTh HAYYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca (U3HKHU Ul yPOBHS CpeIHEro o0miero o0pa3oBaHus MOJOKEH P UACH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €T0 IIOCTPOCHUSI.

Wnes nenoctHOCTH. B COOTBETCTBUM C HEM KypC SIBISAETCS JOTMYECKU 3aBEPLIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, 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 mpearosnaraeT UCIOJIb30BAHUE T'YMaHUTAPHOIO
noteHuana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HUKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Wnes npuknaanoit HanpasiaeHHocTH. Kypc Gpu3uku npeanonaraeT 3HakOMCTBO € IMIUPOKUM
KPYTrOM TEXHHUYECKHUX U TEXHOJOTMYECKUX IPUIOKEHUN U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hnes odKomorusanuu peaausyercs IOCPEACTBOM BBEIEHHUS DJIEMEHTOB COJICpPKaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyKAeHUs Ipo0IeM pallnoHaIBLHOTO PUPOIOTIOIB30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (DU3MKM Ha YpOBHE CpeaHero oOIiero odpa3zoBaHUs
SBISIOTCS (pu3uUecKkue Teopur ((HOpMHUpPOBAHWE NPEICTABICHUH O CTPYKType MOCTPOCHHUS
¢usnueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
IIPEACTABICHUAX O MPUPOJE, IPAHULIAX NPUMEHMMOCTH TEOpPHUH, UIsl ONKMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CucTeMHO-IeSTEIbHOCTHBIN MOIX0 B Kypce (DU3MKU peann3yercs Mpexae BCEero 3a CUET
OpraHM3aly HKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuarouuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
1abopaTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3nke OOBEIUHEHBI B OOIIMN CIHUCOK
YUEHUYECKUX MPAKTHYECKHX padoT. BeineneHue B ykazaHHOM mepeyHe JabopaToOpHBIX padoT,
MPOBOJIUMBIX [T KOHTPOJII W OLIEHKH, OCYIIECTBIAECTCS YYaCTHHUKAMU OOpa30BaTEIHLHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUTAaHUPOBAHUSI U OCHaleHus kabuneta usuku. [Ipu sTom
oOecrieunBaeTcs OBJIQJCHHE OOYYaAIOUIMMUCS YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE 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 SIBIISIFOTCS 33/1a4M 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
ABIISIOTCS 3aJlaHusl Ha OOBsSCHEHUE TMpOTEeKaHWsl (PU3MYECKUX SBIECHUH U TIPOIECCOB B
OKpY’KaIoIIeH XU3HH, TpeOyromme BbIOOpa (DU3WYECKONW MOJENTW Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBunm ¢ T1peboBanusmu PI'OC COO k MarepHaIbHO-TEXHHUECKOMY
ofecrieueHnI0 yd4eOHOro mnpoiiecca 0a30BbIM ypOBeHb Kypca (PU3MKH Ha YPOBHE CPEIHEro
o0riero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOTO KaOuWHeTa (hM3MKHU WIN B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro 1uKiIa. B kabunere
(bU3UKN T0JKHO OBITH HEOOX0AUMOE JTabopaTOpHOE 000PYIOBAHUE [Tl BHITIOJIHEHUS YKa3aHHBIX
B IporpaMme 10 (U3UKE YYEHMUYECKUX IPAKTHYECKUX paboT U JEMOHCTpPAlMOHHOE
obopyoBaHue.

JlemoHCcTpanimoHHOE  00OpynoBaHHe (QOPMUPYETCS B COOTBETCTBUU C IMPHUHIMIIOM
MUHUMAJIBHON OCTaTOUYHOCTH M 00eCIeYrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MPOrpaMMe I0



(I)I/IBI/IKC KIIIOYCBBIX ,Z[GMOHCTpaI_[I/Iﬁ IJId UCCIICAOBAHUA H3YYaCMbIX SIBIICHUN U mponeccos,
OMIIMPHUYCCKUX U (bYHI[aMeHTaJ'IBHHX 3aKOHOB, UX TCXHUYCCKHUX HpHMeHeHHﬁ.

JlaboparopHoe 000OpyJOBaHME AJII YYCHHUECKHUX MPAKTUYECKUX padoT dopMupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOecledynBacTCs B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO OOOPYIAOBAHMS JOKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMH OeJIsIMU U3YUCHUA (1)I/ISI/IKI/I B O6H_[CM 06p330BaHI/II/I SABJIAKOTCA:

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

® pa3BUTHC Hpe,[[CTaBHGHI/Iﬁ 0O HAY4YHOM  MCTOAC TIIO3HAHUA U (I)OpMI/IpOBaHI/Ie
HCCIICA0BATCIILCKOI'0O OTHOMICHUA K OKPYIKAIOIUM SABJICHUSM

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

* hopmupoBaHUe yMEHUN OOBSCHATH SIBJICHUS C HCIIOJIb30BAHHEM (PU3NYCCKUX 3HAHHUHA H
Hay4HbIX JI0Ka3aTeJIbCTB;

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

Joctmxenue 3THX Leiaed oOecnednBaeTcs peHIeHMEM CIEAYIOLIUX 3a1ad B Ipolecce
M3Y4eHHUS Kypca (pU3UKU Ha YPOBHE CpeIHEro o0IIero o0pa3oBaHUs:

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

* popMuUpOBaHWE YMEHHUM TIPUMEHATH TEOPETUUYECKUE 3HAHMUS JUIsI  OOBSICHEHUS
buznyecKuX SBICHUN B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B MOBCETHEBHOM
KU3HU;

* OCBOCHHE CIIOCOOOB pEIIeHUs pa3IMYHbIX 33/]1a4 ¢ SBHO 3aJaHHON (hr3HUECKOl MOJIEINbIo,
3a/1a4, TMOAPa3yMEBAIOIIUX CAMOCTOSTENIBLHOE CO3JaHue (U3NYECKOW MOMAENH, aJeKBaTHOU
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
DKCMIEPUMEHTOB, aHallM3a W WHTepHpeTanud WHQPOPMAIUU, OINpPEAeTIeHUs JTOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

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



JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yuyeOHoro mpeamera «Du3MKa» AOHKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacuIMupeHe XKU3HEHHOTO OIbITa U OMbITa JAEATEIbHOCTH B IPOIECCE peau3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBa;

IPUHIATHE TPAJUIMOHHBIX OOIIEUYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPATHYECKHX
IICHHOCTCI;

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

YMEHHME B3aUMOJEUCTBOBATh C COLMUAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

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

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUMCKUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOT0 OBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUEHOTO;

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 pa3uuHbiM cdepam npodecCHOHANbHOW JESITeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B 00jacTu (U3MKHU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

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

IJIJAHUPOBAHUE W OCYIIECTBIEHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA;

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 IIEHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MPOIECCE U3YUYEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3oBble Jlornyeckue 1eMCTBUSA:

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

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

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3padaThIBaTh IUJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

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

KOOPJMHUPOBATh U BBIIOJHATH PAaOOTy B YCIOBUSAX pEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMHU TOHSITHSIMH W METOJAaMH (pu3udecKon
HayKU;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKOM M MPOEKTHON AESITeTbHOCTH B 001acTu
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHUS 3a]1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

BJIAJETh BHUJAMH JACATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAaHMS, €ro MHTEPHIpPETalUH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B Pa3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM 4YHUCIE MPHU
CO3/IJaHUU Y4EOHBIX MMPOCKTOB B 00J1aCTH (HU3UKY;

BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUINIOTE3y €€ pEeIIeHUs, HaXOAUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOMX YTBEP)KICHHH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pPe3yibTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (popMymnHupoBaTh COOCTBEHHBIC 3a7aud B 00pa30BATENBHOW AEATEIHHOCTH, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

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

Pabora ¢ undopmaumeii:

BJIQ/IETh HABBIKAMH TONTY4YeHHUS WHMOpPMAUU (PUINYECKOTO COJIEPKaHUSI U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEJIbBHO OCYHIECTBIATh IOWCK, aHalM3, CHUCTEMATH3alUI0 U
WHTEpIpETauio HHOOPMAITUU PA3IUIHBIX BUIAOB U (POPM MIPEICTABIICHHS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITUH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
peIIeHN KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3allMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI S)PrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpEKEHNs, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TaCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACPKAHWS B pa3IUYHBIX QopMmarax ¢ y4EToOM
Ha3HaueHUs MWHPOpPMALMKM W LEJNEeBOM ayIuTOpuH, BBIOMpas ONTUMAIbHYIO (GopMy
MIPEACTABJICHUS U BU3YaIU3ALINH.

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



pacrio3HaBaTh MPEANOCHITKH KOHMIMKTHBIX CUTYallui  CMATYaTh KOH(MIIUKTHI;

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

MIOHUMATh U UCIIOJIb30BaTh MPSUMYIIECTBA KOMaHTHOW ¥ MHIMBHIyaIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NCHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)X/I0TO YiIeHa KOJUIEKTHBA,;

NPUHUMATh [T COBMECTHOW JEATEeIbHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
NEHCTBUSL 1O €€ JOCTH)KCHUIO: COCTaBJISITh IUIAH JIEHCTBHIA, PACHpPENeNATh POIH C Y4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiarath HOBBIC NMPOEKTHI, OICHUBATh WJCH C TO3HMIMU HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B PA3JIMYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYCCTBO U BOOOPAKCHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIbHYIO ICATEIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33]1aUH;

CaMOCTOSITEIIbHO COCTABJIATh IJIAH PEIICHUs PAcu€THBIX M Ka4eCTBEHHBIX 3ajady, IUIaH
BBIIIOJIHEHHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;

pacumpsaTh paMK1 y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;

OIICHUBATH MTPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYIULIUKA B 00NAcCTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

JTaBaTh OIIEHKY HOBBIM CHTYaIlUsM, BHOCHUTh KOPPEKTHUBHI B JCSITEIHLHOCTH, OIICHUBATH
COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCHU KaK OCO3HAHUSI COBEPIAeMbIX JCWCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;

UCTIOJIB30BaTh MPUEMBI PEIIEKCHH ISl OIICHKH CUTYAIlHH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMAThH PEIICHUS M0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YIbTATOB ACITEIbHOCTH;

MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHBBI U apT'YMEHTBI JPYTHUX TPH aHAIHU3E PE3YJIbTATOB JICATECILHOCTH;

MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npouiecce noctrxkeHNs TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPAMMBI 110 (PUBUKE IS
YPOBHsI cpefHero o0miero oOpa3oBaHus y OOyUYarOIMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEJUICKT, MPEAIoJaraloniuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMIPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHOU Cepbl, ObITh YBEPEHHBIM B ce0€;

caMoperyJIHpOBaHUS, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHHUe NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSBISTh THOKOCTD, OBITh OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHBALIMM, BKJIIOYAKONIEH CTpEMJIEHHE K JOCTHXKCHHMIO L€ M YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIruX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATDI

K koHLy 0oOyueHus NpeIMeTHblE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)aThb
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 TPAHULl NPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpLUAlbHAs CHUCTEeMa OTCY€Ta, a0COIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENIU
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN NICKTPUYECKUH 3aps] IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBJIECHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOCHUS BEIIECTBA U IJIEKTPOJMHAMUKHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IIPSMOJUHEMHOE [BUXKEHUE, CBOOOJHOE MaJcHUE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3auMOJAEHCTBHE Tes, Au(Qy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUAKOCTeH M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUU
(oxJa’kIeHUN), TEIJIOBOE PaBHOBECHUE, UCIIAPEHUE, KOHECHCAIM, IUIaBICHUE, KPUCTAJUIM3aLlN,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JABJICHUSA a3a IIPU €r0 HAarpeBaHUHU B 3aKPBITOM
CcOCyJlie, CBA3b MEXIY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3apsA10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEIUYMHBI: KOOpAMHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CHila, MMILYJIbC TeNa, KMHETHYECKas
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
XAaO0THUYECKOr0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod(G(UIMEHT MOJE3HOro JEHCTBUS TEIJIOBOTO
JIBUTATENIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uxX OOO3HAYeHMS W E€IUHMIBI, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYUHY C IPYTUMHU BEJIINYNHAM;

ONUCHIBAaTh M3YYEHHBIE SJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUYECKHE SIBIICHHS
(TIporiecchl), UCTONb3ysl (PU3UUECKUE BETUYMHBL AJIEKTPUUYECKUH 3apsijl, dJIEKTpUUYECKOe IOJIE,
HaIpsOKEHHOCTh  1OJISA, IIOTEHLHMAJ, pPa3sHOCTb IIOTCHIUAIOB;, IPU ONMCAHUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIB3YEMBIX BEIMYUH, HUX OOO03HAUYEHUS W EIUHHULIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
INPUHIUIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3axonsr HeloTOHA, 3aKOH coXpaHEHUs
MEXAHUYECKOM DHEPIUH, 3aKOH COXPAHCHMS MMITYJIbCA, IPUHIUI CYIIEPIIO3ULUN CHUJI, IIPUHIUI
paBHOIIPaBUS MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
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BEIIECTBA, Ta30BbIe 3aKOHBI, CBSA3b CpEJHEW KWHETUYECKOM HSHEPruu TEIJIOBOTO JBIKEHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBBI 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

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‘-ICCKI/IX SIBICHUM M IIponeccoB €
UCIOJIb30BAaHUEM TMPAMBIX W KOCBEHHBIX H3MEpEHUi, TMpu 3TOM  (QOpMYIHUpPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYHWICCTBJIATL HNPAMBIC W KOCBCHHBLIC HW3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIMYMH, IpU 3STOM
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, P 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTAThI
MOJIyYEHHOUW 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE TaOIHUI] U TpadUKOB, JENaTh BBHIBOJbI
M0 pe3yNbTaTaM UCCIIEI0BaHUS;

coOmoiaTh mpaBmia 0€30MacHOr0 Tpyda NPU TPOBEICHHHM HCCIEAOBAHMA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JEATENBHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONCTB U TaOOPaTOPHOro 000pyI0BaAHUS;

pemiate pacuéTHbIE 3a/Ja4d C SIBHO 3a/JaHHON (U3UYECKON MOJENbl0, HCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BBIOUPATh (PU3HUECKYIO
MOJIeb, BBIACNATH (U3NYECKUE BEIMUMHBI M (OPMYJIbl, HEOOXOAMMBIE i1 €€ pEelIeHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 33JayM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO ILIETIOUKY
pacCyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBIICHHUS;

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(OpPMAIMK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIUIO;

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

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HHU IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOUCTBAMU, ISt
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYNNbl, paIlMOHAIBHO pacHpelessTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATH BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTHUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B MPAKTHUECKOMN
NeSITeTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

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

pacno3HaBath (U3MUECKHE SBICHUS (TIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
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UHAYKLIUS, JACWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUsI U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPasKEHHE,
npejgomieHue, wuHTepdepeHuus, auppakuus W TOJApU3aLUs CBETa, JAUCIEPCUSl CBETa,
dotoanexkrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOAKTUBHOCTD;

OIHKCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (JIEKTPUUYECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsj, CHila TOKa, DJIEKTPHUUYECKOoe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHINANIOB, 3JIEKTPOIBUXKYIIAS CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEePHOA W 4YacToTa KoyieOaHuid B
KoJIe0aTeIbHOM KOHTYpE, 3apsij U Ccujia TOKa B MPOIECCe TaPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOsHHE M ONTHUYECKas Cujila JIMH3bI, MPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJIB3YEMBIX BEIMYUH, WX OO0O03HAUYEHUS W CIHHHMIIBL,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;

OMKCHIBATh M3yYEHHbIC KBAHTOBBIC SIBJICHHS U TPOLECCHI, HCIONB3YsA (U3HUECKUE
BEJIMUMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIYNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIONB3YEMbIX BEIWYHMH, WX OOO3HAYCHUS W
€MHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JaHHYIO (U3MUECKYIO BEIMYUHY C IPYTHUMH
BEJIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3YsS (DU3MUECKUE 3aKOHBI U
OpuHIUNBE:  3akoH OMa, 3aKOHBI TIOCJIEAOBAaTEIbHOTO W MAapaJUIeIbHOTO  COCTUHEHUS
MPOBOAHMKOB, 3akoH JDxoyns—JleHna, 3akoH 9JEKTPOMAarHUTHOM  HMHAYKIMH, 3aKOH
MPSIMOJIMHEHMHOTO PacHpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHEe OMHHmTEHHAa I (oTod(d(deKTa, 3aKOH COXPAHEHUS DOSHEPruu, 3aKOH
COXpaHEHHsI HMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaguOaKTUBHOTO pacmajaa, MpU ATOM pa3inyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIPAXKEHHE W YCIOBHS (TPaHUIBL,
o0acTh) IPUMEHUMOCTH;

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

CTPOUTH M ONHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITTOJIHATh OKCIIEPUMEHTHI IO HWCCIICOBAHUIO (PH3MYECKUX SBJICHUH M TIPOIIECCOB C
UCTIOIP30BAaHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHWH: TpH 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT U OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE W3MEPEHHS (PU3UYECKUX BEIWYHH, IMPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOrPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIOIB30BaHUEM MIPSIMBIX H3MEPEHUN:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBaTH PE3ybTaThl IMOJYYEHHOH 3aBHCHMOCTH
busznyecKkux BENWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yJbTaTaMm
WCCIICIOBAHHS,

coOnronarh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIIECIOBAaHUN 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
¢u3nveckre 3aKOHBI M MPUHIUIIB], HA OCHOBE aHAJM3a YCIOBHS 3a7audl BHIOUPATh (PH3NYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOIMMbIE Ui €€ pelIeHHS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOT O 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

pelaTh KayecTBEHHbIE 33JayM: BBICTPAMBATh JIOTMYECKM HENPOTHBOPEUYMBYIO LIETIOUYKY
paccyXIeHHU C OOPON HAa N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUECKHUE SIBIICHHUS;

UCTOJIB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYpPUPOBAaHUS, MHTEPIIPETALMM U IpPEICTaBlIeHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM U3 pPA3JIMYHbIX HMCTOYHMKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

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

IPUBOAUTH NMPUMEPHI BKJIaJa POCCUICKUX M 3apyOEeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHHs 6€30MaCHOCTH MPHU 0OpalEHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, JUIS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO IOBEICHUS B OKpYXKarolleil cpene;
paboTaTh B rpyIIie C BHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IJITAHUPOBATh PaboOTy
IPYHIbl, PAlMOHAIBHO PAaCHpPEeIATh 00s13aHHOCTHU U IJIAHUPOBATH JEATEIbHOCTD B
HECTaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLICHUBATh BKJIAJl KQXXJI0TO U3 YYACTHUKOB IPYIIIHI B
pelIeHne paccMaTpUBAaEMON ITPOOIIEMBI.
®opmupyeMble KOMIIETEHIMH:
OK 11. HUcnonws3oBath B NpoheCCHOHATBHONW NEATENbHOCTH YMEHMSI M 3HAHUS, MOTYYECHHbIE
0o0y4aromyUMHUCs B XOJI€ OCBOEHHUS YYEOHBIX NpPEAMETOB, B COOTBETCTBHM C (eaepalbHbIM
roCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHEro 00IIero o0pa3oBaHus.

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

O0beM pabdoueii mporpamMmel — 50 gacoB

B Tom uuce:

- JICKIIUU ¥ YpokH — 32 yaca

- camocTosTeNbHas paboTta — 18 yacoB

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

Bun yue6HOH paboThI O0Bem yacoB
O0bem padoyeii MporpaMmbl 50
B TOM YHCJIE YacChl:
- 00s13aTeJIbHOM YacTH 00pa30BaTeIbHON MPOTrPAMMBI 50
- BApUaTUBHOW YacTH 00pa30BaTEeIbHOM MPOTrPaMMBbI 0
YueOHasi Harpy3Ka o0y4dawilerocsi B padore ¢ npemnojasareiem | 32
(Bcero)
B TOM YHCIIE:
- TCOPETUYECKHE U MPAKTHUECKUE 3aHATHS (JICKIHH, YPOKH) 24
- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIE 3aHATHUS -
- KOHTPOJIbHBIE pabOTHI 4
- TabopaTopHbBIE PAOOTHI 4
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CamocrosiTesibHasi padora o0yuyarmerocs (Bcero)

18

B TOM YHCJIC:

- caMOCTOsITeIbHAs paboTa HaJ KypCcOBOI pabOTOM (IPOSKTOM)

- BBIIIOJIHCHUC MHAUBUAYAJIbHOT'O ITPOCKTA

- HHBIC BUBI CaMOCTOSITEIbHOM pa6OTBI

18

Hrorosas arrecranus B popme nuddepeHunpoBaHHoOro 3auera 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. HayuHnbie MeTOAbl MO3HAHUSL OKPYKAIOIIETO MUpa. Posib 3KCIiepuMEHTa U TEOPUH B MPOIECCE MO3HAHUSA
IPHUPOJIBI. DKCIEPUMEHT B (PU3HKE.

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

Posb 1 MecTo (u3nKK B GOPMHUPOBAHUU COBPEMEHHON HAYYHOM KapTHHBI MUPA, B IPAKTUYECKOH NESITEIHHOCTH JIO/ICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYEeCKOTO ABMKeHusA. 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 MpsSMOJUHEHHOe aBrokeHue. ['paduku 3aBUCMMOCTH KOOPIMHAT, CKOPOCTH, YCKOPCHHS, MyTH M
NepeMENICHUS] MaTEPUAIbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe nBmxeHue. J[BukeHuWe MaTepHaIbHOW TOUYKHM IO OKPYKHOCTH C TMOCTOSSHHOM MO MOJYJII CKOPOCThIO. YTJOBas
CKOPOCTb, TUHEWHas CKOpocTh. [lepuos u yactota oOpamienus. LleHTpocTpemuTenbHOE YCKOPEHUE.

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

Llemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUS.

[IpeoOpazoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

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

H3mepenne 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 COOTHOIIEHUS MEXAY IIYTSAMH, NPOHACHHBIMM TEJIOM 3a IIOCJIEJOBATEIbHBIE PaBHBIE IPOMEXYTKH BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIB)KEHUU C HAYaJIbHOM CKOPOCTHIO, pAaBHOM HYIIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

N3yueHue OBMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEpIanbHble CHCTEMBI OTCUETA.

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

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

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

Tpenune. Bunbl Tpenust (okosi, ckoibxeHust, kaueHust). Cuiia tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI ITOKOSL.
Koadduuunent tpenus. Cuiia CONpOTUBICHUS IPU ABHKEHUHU Tella B )KUAKOCTH WM Tase.

[TocTynaTenpHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO 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, nabopamoprvie 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, UMEIOIIEr0 OCh BPAIICHHUS.

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 CHUJIBL.

Kunernyeckas sHeprus MaTepuaabHOM TOUKH. Teopema 00 U3MEHEHUN KUHETHYECKOM SHEPTUH.

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

[ToreHunanbHble U HEMOTEHIMAIbHbIE CHIIbL. CBsI3b padOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHUEM MEXAaHUYECKOW SHEPIUU CHCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIA UCTOJIET, IBUKEHHUE 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 U3BMEHEHHUEM MEXaHUYECKOM SHEPrUuU Tella Ha MPUMEPE PACTIKEHUS PE3HHOBOTO JKI'yTa.

Pa3nen 3. MoJsekyasipuast puM3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUM W MX ONbITHOE oOOocHOBaHHE. bpoyHoBckoe nBmxeHue. duddyzus.
XapakTep JBM)KEHUS M B3aMMOJEHCTBHS 4acTHI[ BemlecTBa. MOJETN CTPOEHHs ra3oB, XHJIKOCTEH M TBEPABIX TeT U OOBSICHEHUE CBOMCTB
BEII[ECTBA Ha OCHOBE 3THX Mojeei. Macca u pazmepsl Mmosiekyin. KomnuectBo BemectBa. [loctosaras ABorapo.

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

Mozens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KMHETUYECKOM TeOpUH HIealIbHOTO ra3a. AGCONIOTHAs TeMIleparypa Kak
Mepa CpedHEW KMHETUYECKOW SHEpPruu TEIUIOBOTrO ABMXKEHMs 4dactul rasa. Illkama temneparyp KenbBuHa. 1'a30Bble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneipona. 3akon [lampToHa. M3omporieccsl B HA€aTbHOM Ta3e € TMOCTOSHHBIM KOJWYECTBOM BellecTBa. | paduueckoe
IpeJICTaBICHNE N30IPOLIECCOB: N30TEPMa, U30X0pa, u300apa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

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, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOJEHCTBUS.

Monens, nirocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnpITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUI 00bEMa KOMHATBI, JaBJICHHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoanHaMuueckas cuctemMa. BHyTpeHHSs SHEprus TEpMOAMHAMMUYECKON CUCTEMBI U ClIOCOObI €€ n3MeHeHus. KoinyecTBo TerioTsl U
paboTa. BHyTpeHHss SHEPrUsl 0JTHOATOMHOTO UJI€AJIbHOTO ra3a. Bubl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKLUS, U3IyUEHHUE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPELaye.

[Tonsitue 06 anuabatHOM npouecce. [lepBblil 3aKkoH TepMoIUHAMUKH. [IpuMeHeHne MepBOro 3aKoHa TEPMOJANHAMHUKYU K H30IPOLIECCAM.
I'padmueckas unTepnperanus paboTs rasa.

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

TennoBble MmamuHbl. [IpuHIMIB AeHCTBUS TeruloBbIX MamiuH. IIpeoOpa3oBaHust sHepruM B TEIUIOBBIX MamuHax. Koadduuuent
noje3Horo JeiictBus TermoBoi MamuHbl. [{ukin KapHo u ero ko3¢g¢uuueHT moje3Horo JeicTBUA. DKOJIOrMYECKHe Mpo0JieMbl
TEIIOPHEPTETHKHU.

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOIUIbHUK, KOHIUIIHOHED.

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).

W3MmeHeHne BHYTpEHHEHN sHepruu (TeMrepaTypsl) Tela Ipy Terionepeaade.

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

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

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHON TeT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapoobpazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAs U OTHOCUTEIbHAs BIAXKHOCTh BO31yxa. HacklmeHHbIH nap.
VY nenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.
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Teépmoe Teno. Kpucrammnmueckre W amMopdHble Tesa. AHHU30TPONHsS CBOMCTB KpucTauioB. JKumkue kpuctamisl. COBpeMEHHBIC
Marepuaiibl. [InaBieHne u KpucTayum3anus. Y JeibHas Teriora miasieHus. CyoauMarius.
YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: THTPOMETP U ICUXPOMETD,
COBPEMEHHBIX MaTepUasioB, B TOM YHCIIe HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

KaJIOPUMETP, TEXHOJOIMHU IIOJTYYCHUSA

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.
CniocoObl U3MepeHus BIKHOCTH.
Habmonenne HarpeBaHus U IUIaBICHHS KPUCTAJUIMYECKOTO BEIIECTBA.
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 BHAA JJICKTPUUCCKUX 3apsa10B. HpOBOI{HI/IKI/I, AUBJICKTPUKU U IMOJTYIIPOBOJHUKH. 3aKoH
COXpPAaHCHUA JICKTPHUUYCCKOI'O 3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHslil aneKkTpuueckuil 3apsaa. DiekTpuueckoe mnosie. HanpskEHHOCTh ANIEeKTpUYECKOro
I10JI4. HpI/IHIII/IH CYNEPHO3UINH DJICKTPHUICCKUX noner. Jimaun HaprDKéHHOCTI/I QJICKTPHUYCCKOTO ITOJIA.

PabGora cun QJICKTPOCTATUYCCKOI'O IIOJIA. Ilotenuman. Pa3HOCTh MOTEHIIUANOB. HpOBOI[HI/IKI/I U OUSJICKTPUKHU B SJICKTPOCTATHYCCKOM
ITOJIC. I[I/IBJICKTpI/I‘{eCKaH MMPpOHUITACMOCTb.

OnektpoéMkocTb. KoHeHncaTop. DeKTpo€MKOCTh IITIOCKOTO KOHJEHCATOpa. DHEPTHs 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DJIEKTPOCKOIL, 3JIEKTPOMETP, AJIEKTPOCTATUYECKas 3aIlHUTa, 3a3€MIICHUE
AIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN anmnapar, CTPYHHBIN TPUHTED.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAIT AEHCTBHUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TTOJIE 3apsHKEHHBIX TEl.

IIpoBOAHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTAaTUYECKAs 3aIUTa.

JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.
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3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOLIAAM IUIACTHH, PACCTOSHMUS MEXKIY HUMU U JIUBJIEKTPUUYECKON
IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYILIECTBOBaHUS AIeKTprueckoro Toka. Microunuku toka. Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

DJIEKTPUUYECKOE COINPOTHUBIICHHE. Y IEJIbHOE CONPOTUBIIEHHE BemiecTBa. llocienoBaTenbHoe, napauiesibHOE, CMEIIAHHOE COEIMHEHUE
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 TBEPBIX METAUIOB. 3aBUCHUMOCTH COMPOTUBIICHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTD.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M HpUMECHash MPOBOAMMOCTH MONYNPOBOAHUKOB. CBolicTBa 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 MPAKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKU TOKA, 3JIEKTPOHArpEeBATEIbHbIE
npuOOpbI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHBICHHUS, BaKYYMHBIM JHOM, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

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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OZIHOCTOPOHHSS MPOBOJIMMOCTD IMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHune CMEaHHOrO COEAMHEHHS PE3ZUCTOPOB.

N3Mmepenune 351eKTpOABMKYIIEH 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
CYNEpHO3UIIMYM MATHUTHBIX MoJel. JInHuu MarHuTHON MHAYKIMU. KapTuHa JIMHUNA MarHUTHOW MHIYKIWUH MOJIS MOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1moJie MpOBOJHUKA ¢ TOKOM. KapTuHa JMHUN MHAYKIUA MArHUTHOTO MOJISI JJIMHHOTO MPSMOr0 MPOBOJAHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBie mpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ Moayib U HampaBlieHUE. [[BrkeHNE 3apsXKEHHOM YaCTHIIB B OJHOPOIHOM MarHUTHOM mone. Pabota cunsl Jlopenia.

SIBneHue 3JIeKTpOMarHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM MHAYKIUHU. OJEKTPOJBIKYIIAs CHJIAa HWHAYKUUU. 3aKOH
JIEKTPOMATrHUTHOM MHAYKmU Papanes.

BuxpeBoe aniekTpuueckoe mosie. DIEKTPOABUKYIAS CUJa MHAYKIHH B MPOBOJAHHUKE, JBUXKYIIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM TI0JI€.

[IpaBuio Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBIKYINAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpoilcTBa M MPAKTUUECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, 3JEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHI], UHTYKIIMOHHAS TT€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3auMmopeiicTBue ABYyX MPOBOJIHUKOB 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 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 I1eKmpomMazcHuUmHvle KO1e0anus

Konebarenbnas cucrema. CBOOOHBIE MeXaHUUYeCKHe KoyiebaHus. ['apmMonmdeckue kosnebanus. Ilepuon, yactora, amrmutyna u ¢asa
Kosiebanuid. IIpyXMHHBIM MasTHHUK. MaTeMaTH4yecKuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KojeOanwii. [IpeBpamenune sHepruu mnpu
rapMOHHMYECKUX KOJICOAHUSX.

Konebartenbubiii KoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJNEOAHHUS B HICATBHOM KOJIEOATEIIbHOM KOHTYype. AHAJIOTHUS MEXKIY
MEXaHUYECKUMU W JJIEKTPOMArHUTHBIMU Kolebanusamu. Popmyna TomcoHa. 3aKOH COXpAaHEHHUS SHEPrUU B HJCAIBHOM KOJeOaTelbHOM
KOHTYpE.

[TpencraBieHne O 3aTyXaroNMX KoJieOaHusIX. BeIHYKICHHBIC MeXaHUYeCKHe KoyieOanus. Pe3oHaHc. BeIHY X ICHHBIC JIEKTPOMArHUTHBIC
KOJIcOaHMSI.

[lepemenHbIil ToK. CUHYCOUIaTIbHBIN TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U ACHCTBYIOIIEE 3HAUEHNUE CHUIIbI
TOKA U HaIpPsHKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPEOJICHUE DIICKTPUUECKOW HSHEPTUH. DKOJOTHYECKHE PHUCKUA TPU TPOU3BOJCTBE
31eKTpo3Hepruu. KynbTypa HCHOIb30BaHus AJIEKTPOIHEPTUH B IOBCEITHEBHOM JKU3HMU.

TexHuueckue yCTpoWcTBAa M MPAKTHUUECKOE NPUMEHEHHUE: JIIEKTPUYECKUI 3BOHOK, TE€HEpaTop NEPEeMEHHOr0 TOKa, JIMHUHU
3JIEKTpoTepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoieOaTenbHOM CUCTEMBI (TPY>KUHHBIN UITH MAaTEeMaTUYECKUN MasTHHK).

HaOGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CBOOOTHBIE IEKTPOMArHUTHBIEC KOTeOaHusI.

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

Pe3onanc npu mocienoBaTeaIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH M KOHICHCATOpa.

Moenb TUHUY DJIEKTPOIIEpPETaUn.
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Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

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

HccnenoBanue nepeMEHHOI0 TOKA B LIETIH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTyIIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

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

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

OJIEKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS M3JIyYEHUsI OHJIEKTPOMArHUTHBIX BOJH. B3aumuas opuentauus BektopoB E, B, V B
AMEKTpOMarHuTHOM BosHe. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJH: OTpPaXEHUE, MpeoMIICHUE, Moisipu3zanus, Tudpaxius, UHTephepeHIIUs.
CKOpOCTb AJIEKTPOMAarHuTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuuyeckue ycTpoicTBa M NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, YJIbTPa3ByKOBas TUArHOCTHKAa B TEXHUKE U
MEAMILIMHE, PaJiap, paluoNpuéMHUK, TEIIEBU30p, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATY/IOM U YaCTOTON KOJIeOaHMil.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPpayKEHUE, IPEIOMIICHHE, O pU3alus, Tudpakiuus, UHTeppepeHLus.

Tema 3. Onmuxa

I'eomeTprueckas onrtuka. [IpsmonuHeitHOe paclipocTpaHeHHE CBETa B OJHOPOIHOM cpeae. JIyd cBera. ToueuHbI HCTOYHMK CBETA.

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

[Ipenomnienne cBeTa. 3aKOHBI MpeloOMIIeHUs cBeTa. AOCONIOTHBIN MOKa3arenb mpenomieHus. IlomHoe BHyTpeHHee OTpaxKeHHe.
[IpenenbHBIN yrosl NOJHOTO BHYTPEHHETO OTPAXKEHUS.

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

Cobupatomue u pacceuBarolue JMH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHHE W ONTHYecKas cuia TOHKOM smH3blL. llocTpoenue
M300pakeHU B COOMPAIOLINX U pacceuBaroLUX JuH3aX. PopMyiia TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBaeMOe JIMH30M.
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[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. WHTepdepennus cera. KorepeHTHbIE HWCTOYHHMKH. YCIIOBUSI HAONIOJCHUS MAKCUMYMOB W MHHHMYMOB B
uHTEp()EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaxius ceera. udpakuronHas pemeérka. Y caoBre HaOIIOACHHS TJIaBHBIX MAKCUMYMOB MPH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: OYKH, Jyma, (hoToamnmapar, MPOCSKIIMOHHBIA amnmapaT, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHASI OINTUKA, TU(PpaKkIMOHHAs perIéTKa, MOJIPOU/I.

Jlemoncmpayuu

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

[TostHOE BHYTpeHHEe oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Habmonenue nudpaxnmu cera.

Habmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Toryuenue cnekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne noka3aresnst IpeioMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Hab6mronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHunbl TPUMEHUMOCTH KJIACCUYECKOW MexaHWKU. IlocTynaTel cnenuaibHON TEOPUM OTHOCUTENBHOCTU: MHBAPUAHTHOCTH MOIYJS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH B COKpaIlleHNe JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPTUsI TTOKOSI.

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

Otkpeitue u uccnenaopanue porodrddexra. Onbitel A. I'. Ctonerosa. 3akonsl porodddexra. YpaBHenue DiHmTeHa s porodddexra.
«Kpachnas rpanuna» porosddexra.

JaBnerune cBera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUUecKue yCTporUCTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOAIeMEHT, (POTOIATIMK, COTHEYHAs OaTapes, CBETOAUOI.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -yactuil. [lnanerapuas monens atoma. [loctynatel bopa. M3nydenue u
noryiomenne (HOTOHOB TPHU TEPEXoJie aToMa C OJHOTO YPOBHS DHEPruM Ha Jpyroil. Buasl crektpoB. CHEKTp ypOBHEH PHEPTHU aTroMa
BOZIOpPOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHUuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAJIbHBIN aHaIN3 (CIIEKTPOCKOIT), JIa3ep, KBAaHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HaGnronenue nuHeiyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEepUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTpoeHus sapa. OTkpbiTHe panunoakTuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuro
COCTaBa paJIn0aKTUBHOTO U3nydeHus. CBoiicTBa anb(a-, 6eta-, raMMma-u3aydeHus. BinsHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

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

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amMa-u3iaydeHue. 3aKkoH paAMoaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuiibl. JlegekT Macchl sapa.
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Snepusle peakuuu. [lenenue u cUHTE3 SAED.

SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBHI SACPHOM SHEPTreTUKU. JKOJOTUYECKHE ACIEKTHI SACPHOM
OHEPIeTUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHu4eckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHblil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TunK HOHMU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

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

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHUKECHHUE.

ConneuHas cucrema.

Connue. ConneuHas akTuBHOCTh. Mctounuk sHeprum ConHua u 3BE34. 3BE3MBI, MX OCHOBHBIE XapakTepUCTUKH. Jlmarpamma
«CHEKTPaAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/bl IJIAaBHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» [JIsl 3BE37 IJIaBHOU
nociueaoBarenbHOCTH. BHyTpeHHee cTpoenue 3BE31. CoBpeMeHHbIE PEICTABICHUS O MPOUCXOXKICHUH U 3Botonuu CosHIa U 3BE37. DTarbl
JKA3HU 3BE3].

Mneunsiii [yt — Hama [Mamaktuka. [lonoxkenune m aBuxenue ConHua B ['amakTuke. Tunbl ranakTuk. PaguoranakThkyd U KBa3aphbl.
YEpHble ABIPBI B A1pax rajJakTHK.

Bcenennas. Pacuiupenne Beenennoii. 3akon Xa60:a. Pa3oeranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe n3inydeHue.

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 CeBEepHOro MOIyIapus U pKUe 3BE3bL.

Habmonenus B Teneckon Jlynsl, minaner, Mieunoro Ilytu.

O0o0maroniee NOBTOPeHUE
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MexknpeaMeTHbIe CBSI3H

N3yuenne kypca (QuU3MKH 0a30BOTO YPOBHSI OCYILECTBIISIETCS C YYETOM COZIEpIKATENbHBIX MEXKIIPEIMETHBIX CBS3€H € Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu 1 TEXHOIOTHH.

Meosicnpeomemuule noHamus, CBI3aHHbIE C U3yYEHUEM METOJOB Hay4YHOTO MO3HAHMS: SIBJICHUE, HAYYHBIH (haKT, rumnoresa, puznyeckas
BEJIMYKHA, 3aKOH, TeOpus, HAaOII0JeHIE, SKCIIEPUMEHT, MOJIETUPOBaHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CHUCTEMBbl YypaBHEHHWH, JHWHEWHas ¢yHKuus, mnapabosa, runepbona, WX Tpadukn U  CBOICTBa,
TPUTOHOMETpHUUYECKHE (PYHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOCKIHH
HA OCH KOOpAMHAT, CJIOXEHHE BEKTOPOB, TPUTOHOMETpHUECKHEe (YHKLIMU: CHHYC, KOCHUHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIMH HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB, TPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIMIA,
IPU3HAKU 1I0J100US TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocusi: MeXaHWYECKOE JIBIDKCHUE B )KHBOW TpUpoje, THPPYy3Hs, 0OCMOC, TETUIOOOMEH JKHUBBIX OPTaHU3MOB (BHJIBI TEIUIONIEPEIAYH,
TEIUIOBOE PABHOBECHE), ANEKTPUUYECKUE SBICHUS B )KUBOW MPUPOJIE, DIEKTPUUECKHUE SBICHUS B )KUBOU MPUPOJE, KoeOaTeNbHbIe ABIKCHUS 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
TEJ, KUJIKOCTEH U ra3oB, SJIEKTPUUECKUE CBOWCTBA METAJIJIOB, MIEKTPOJIUTUYECKAS TUCCOLMALINS, TaJbBaHUKA, CTPOEHHE aTOMOB U MOJIEKYII,
KPUCTAIITMYECKAasi CTPYKTYpa TBEPABIX TN, MEXaHU3MbI 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIEKTPAIbHBIN aHATH3.

l'eocpaghus: BIAXKHOCTH BO3/yXa, BETPbI, OapoMeTp, TEPMOMETpP, MArHUTHBIE TMONIOCA 3EMIIM, 3aJIeKH MAarHUTHBIX Py, POTOChEMKaA
3eMHOM OBEPXHOCTH, NPEICKa3aHue 3eMIIETPSICEHUH.

Texnonoeus: npeoOpa3oBaHHUE JABMKEHUH C UCHOJIb30BAHMEM MEXAaHU3MOB, YUET TPEHHUS B TEXHMKE, MOJUIMITHUKH, MCIOJIb30BaHUE
3aKOHA COXPaHEHMsI UMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET W Jpyrue), JBUTaTeldb BHYTPEHHEIrO CropaHus, mapoBas TypOuHa, ObITOBOM
XOJIOJUIBHUK, KOHJIUIMOHEP, TEXHOJOTHUH TMOJIy4YE€HHUS COBPEMEHHBIX MaTepualoB, B TOM 4YHCJIE€ HAHOMATEPHUalOB, U HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYEeCKasl 3allluTa, 3a3eMJICHHE JJEKTpOonpuOOpOB, KCEPOKC, CTPYMHBI MpPHUHTEp, JJIEKTpOHArpeBaTelbHble MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TabBaHUKA, JIMHUU AJIEKTpONepeaay, reHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOJIBUraTellb, MHAYKIIMOHHAS
neyb, pajap, paIuonpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus, mpoeKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

Ponp ¢usuku 1 acTpOHOMHH B SKOHOMUYECKOW, TEXHOJOTUUECKON, COIMAIbHON M 3THUYECKOU cdepax NesaTeTbHOCTH YeIOBeKa, POJb U
MecTO ()M3MKH U aCTPOHOMHHM B COBPEMEHHON HayyHOW KapTHHE MHpa, poib (U3NYECKOH TeoprH B (OPMHUPOBAHUHU MPEICTABICHUNA O
(u3MUecKkoil KapTHHE MHUpPA, MECTO (HH3UUCCKOM KapTHHBI MUpPa B OOIIEM PSITY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O

MIPUPOJIE.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE
32 yaca+18uacos c/p

TEMATHYECKOE IINTAHUPOBAHHUE

Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne /i HpOrpAMMES Beero KOﬁHTpO.HbeIe H[%aRanecmae 06pa3oBaTeNbHbIE
padoThbI padoTbI pecypesi
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
CamocrosTenbHas pabota: M3yuenue meopemuieckoeo 5
mamepuana « PU3UKa U METOJIbl HAYYHOTO TIO3HAHUS
Pa3zgen 2. MEXAHUKA
bubnuoreka [{OK
21 Kusemarika . https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Hunamika 2 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 3 bubmorexa OK
' P https://m.edsoo.ru/7f41bf72
Hroro no pazneny 6
CamocTtosTtenbHas pabota: Pewenue 3adanuti u3 yueOHuKa,
bazvl OUIIU, coam EI'D. H3zyuenue meopemuuecko2o 2

mamepuania

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 2 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6munorexa [IOK

3.2 OCHOBEI TEPMOHHAMHKH 3 https://m.eds;f).ru/7f41bf72

33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 1 bu6muoreka [IOK

nepexoabl https://m.edsoo.ru/7f41bf72
HWtoro no pazneny 6
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Paznen S. KOJIEBAHUSA 1 BOJIHbBI

Paznen 4. JIEKTPOJAMHAMUKA
bubnuoreka [IOK
41 JUeKTpocTatika 2 https://m.edsc%.ru/?f41bf72
4.7 ITocTosiHHBIM 51eKTpUYECKH TOK. TOKH B 3 Bu6muotexa [JOK
Pa3IMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
43 MaruauTtHoe nosie. DIeKTpOMarHuTHas 3 bubnuoreka [IOK
HHAYKIUS https://m.edsoo.ru/7f41c97c
HUroro no pazneny 8

21 MexaHuueckue 1 3JIEKTPOMarHUTHbBIE 5 bubnuoreka [IOK
KoneOaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHnuecKkre 1 3JIEKTPOMAarHUTHBIE BOJIHBI 2 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [IOK
23 Ok 2 https://m.edscﬂ).ru/?f41c97c
Wroro no pazneny 6

Pazgen 6. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OcHOBBI cIENIMAIBHON TEOPUH
OTHOCHUTEJIBHOCTU

3.1

1

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazaen

1



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

Paznean 7. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 2 ﬁgggﬁﬁ%&?ﬁnmmgn
4.2 Crpoenue aToma 1 Egggplllﬁégjii?ﬁ/?fﬂcg?c
43 Atomoe s1po 1 1 ﬁtptlgg:lld/ﬁgszcli%nmmgn
Hroro no pazgeny 4

Paspen 8. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

3auer 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 32 2 ‘ ‘
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HOYPOYHOE IINTAHUPOBAHHUE

Ne KoaunyecTBo yacos dopmupyeMble
Tema ypoka
n/n Bceero KOMIIeTeHIINH

MexaHndecKkoe ABMKCHHEC.
[Tepemenienue, CKOPOCTh, YCKOPEHHUE.
PaBHOMEpHOE U paBHOYCKOPEHHOE

1 NPSAMOJIMHETHOE JBUKECHHUE.
CBobOoaHoe nanenue. KpuBonuneliHoe
JB>KEHUE. [[BIykKeHre MaTepuaibHOM
TOYKH IO OKPY>KHOCTHU

[Tpuniun otHOCUTENBHOCTH [ anues. OK 11
HNuepimanbHble CUCTEMBI OTCUETA.

IIepBe1it 3akoH HeroToHa. Bropon

3ak0oH HproTOHA 77151 MaTeprUaIbHOU

2 Touku. Tperuit 3akoH HeroToHa s 1

MaTepUaIbHBIX TOYEK 3aKOH

BCEMUpPHOro TsaroreHus. Cuna

TsbkecTu. [lepBas kocMudeckas

CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia OK 11
Tpenusi. Cuiia COpOTUBIICHUS TIPU

IBIJKEHUH TeNa B )KUIKOCTH WU rase.

3 [TocTynarenbHO€ U BpamarenbHOE 1

JBIKEHHE a0COIOTHO TBEPIOTO Tea.

MomeHT cuibl. [1nmedo cunsl. YeinoBus

paBHOBECHS TBEPAOTO TEJIA

NMnynsc MmaTepralbHOW TOUKH. OK 11
Nmmynbe cuibl. 3aKOH COXpaHeHUs

UMITYJIbCa. PeakTHBHOE BUKCHUE

4 PaboTra 1 MOIITHOCTH CHUJIBL. 1

Kunernueckas sHeprusi MaTepuaabHOW

touku. Teopema 00 M3MEHEHUH

KHHETUYECKOWH DHEPTHH.

IToTennmanpHas SHEPTUs yupyro OK 11
neopMUPOBAHHON MPYKHUHBI, TeJa
BOJIM3M MOBEPXHOCTH 3eMITU
[ToreHunanbHbIe U HETIOTEHIHAIbHBIE
CHJIBL. 3aKOH COXpaHEHUs
MexaHu4ueckoi 3Hepruu JlaboparopHas
pabota «/ccnenoBanue cBsi3u pabOThHI
CHJIBI C U3MEHEHHEM MEXaHUYECKOU
SHEPTrUM TeJla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KI'yTay

Kontponbhas pabota mo teme OK 11
6 «Kunemaruka. Jlunamuka. 3aKOHBI 1
COXPAHCHHUS B MEXaHHKE»

OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- OK 11
7 KHMHETHYECKOM Teopuu. bpoyHoBckoe 1
newkenue. dubdysus. Mogenn




CTPOCHHUS Ta30B, KUIKOCTEH U TBEPABIX
ten. Macca mosekyit. KonmuectBo
BemiecTBa. [locrosnHas ABoraapo

TennoBoe paBHoBecue. M ieanbHblii ra3
B MKT. OcnoBnoe ypaBHenue MKT.
AOGcomtoTHas TeMIepaTypa Kak Mepa
CpeIHEeW KUHETUYECKON SJHEPTUU
JBUKCHUSI MOJIEKYJ1. Y paBHEHUE
MenneneeBa-Knanelipona. 3akoH
JanproHa. ['a30BbIe 3aKOHBI.
JlaboparopHas pabdora «/ccnenoBanue
3aBHUCHUMOCTH MEXy MapameTpamMu
COCTOSIHUSI Pa3pEKEHHOI0 ra3zay

BnyTtpennss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI.
KonnuectBo Tennotel u padora.
BHyTpeHHsIs 3HEprHsi 0THOATOMHOTI'O
UJICAJIbHOTO rasa, TEpMOJUHAMUYECKOI
cucreMbl. KonmdecTBo TEIIOTH U
pabota. BHyTpeHHsIs1 dDHEPTUS
OZIHOATOMHOTO U/I€aJIbHOIO ra3a. Busl
TEILIONEPEIaun. YIeapHas
TEII0EMKOCTD BEIlleCTBA.

OK 11

OK 11

10

11

[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO
MIPUMEHEHUE K U30TPOIIeccaM.
HeoOpatumocTs mpoIieccoB B mpHUpo/ie.
BTtopoii 3aKk0H TepMOIMHAMUKHU.
[Ipunnun nevictus u KIIJ[ rernnoBoit
MammHbl. ki Kapro u ero KIT/I.
KonTponbHas pabota mo Teme
«Monexymnsipaas ¢puzrka. OCHOBBI
TEPMOJANHAMUKI

OK 11

OK 11

12

13

ITapooGpazoBaHue 1 KOHEHCALIUS.
Ucnapenue u kunenue. AOCOTIOTHAS U
OTHOCUTEIIbHAS BJIAXXKHOCThH BO3/yXa.
Teépnoe teno. Kpucrammdeckne u
amop¢HbIe Tena. AHUZOTPOIHS
CBOMCTB KpucTayuios. JKuakue
kpuctasl. Cyonumarus. Y paBHeHHE
TEIIOBOro OanaHca

DIIEKTpU3aLMs Te. DIEKTPUIECKHUI
3apsna. [IpoBOAHMKH, TUAIEKTPUKH U
TTOJTYITPOBOAHUKH. 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsa. 3akoH Kynona.
Hamnpsixk€HHOCTB AIIeKTpUYECKOTO TOJIS.
[IpuHuuMn cyneprno3uiun
MEKTPUYECKUX ToJiel. PaboTta cun
3IEKTPOCTATUYECKOTO MOJISI.
ITorennuan. PasHocTh IOTEHIINAIOB

OK 11

OK 11

14

[TpoBOTHUKY ¥ TUIIICKTPUKHU B
ANEKTPOCTATUYECKOM TOJIE.

OK 11
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OnekTpoémkocTh. Konnmencarop.
Jlaboparopnas padora "M3mepenue
AMEKTPOEMKOCTH KOHACHcaTopa' .
DeKTpocTaTHYECKas 3alUTa.
3azemiIeHHE AIIEKTPONPUOOPOB

15

16

DnekTpuyeckuii Tok. ConpoTUBIICHUE.
3akon OMa it yqacTKa LETH.
[TocnenoBarenbHOE, TapaLIEIbLHOE,
CMEILIaHHOE COEIMHEHNE IIPOBOIHUKOB.
PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenua. 3akoH
OmMa 1151 TOJTHOM (3aMKHYTOH )
BJIEKTPUYECKON LIECTIH.

JlaboparopHas pabora «M3mepenue
OJIC ucToyHuKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHHSI
DNeKTpOHHAs TPOBOAMMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh
COTIPOTHUBJICHUS METAJIIIOB OT
Temreparypbl. CBEpXIPOBOIUMOCTb.
DNEeKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 371€KTPOHHBIX TYYKOB.
[TonynpoBOIHUKH.

OK 11

OK 11

17

DNEeKTpUYECKHl TOK B pacTBOpax U
pacrmiaBax 3J1€KTPOJIUTOB.
OJNEKTPONUTHYECKAS TUCCOLNALIMSL.
OnexTponu3. DNeKTPUIECKUI TOK B
razax. CaMoCTOATENbHBIN U
HECAMOCTOSATEIbHBIN pa3psan. MosHus.
[lmazma

OK 11

18

19

ITocTosiHHBIE MATHUTEL K UX
B3auMoecTBUEe. MarHuTHoeE 1oJIe.
Bektop MarHutHOM MHAYKUIWH. JIMHIA
MAarHMTHOM UHAYKUHUHU. MarHuTHoe
M0JIE€ TPOBOJHUKA C TOKOM.
JIaGoparopHas pabota «3yuenue
MAarHUTHOTO TOJIST KATYIIKU C TOKOM))

JlelicTBME€ MarHUTHOTO TIOJIST Ha
MPOBOJHHUK C TOKOM, Ha JBHKYLIYIOCS
3apspkeHHyro yactuny. Cuita Jlopenua.
PaGora cunel JlopeHia.
DJIEKTpOMAarHuTHAsI UHIYKIHS.
Jlaboparopnas padota «lccrnenoanue
SIBJIEHUSI DJIEKTPOMArHUTHOU
WHIYKIAW

OK 11

OK 11

20

NunykTuBHOCTS. SIBIEHUE
camonHAyKIHU. IJ1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE MOJIE.
KonrponsHas pabora no teme
«MarauTHoe noJje. DJIeKTpOMarHuTHast

OK 11
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HUHAOYKIOUS»

21

22

23

24

25

CB00OOIHBEIE MEXAHUYECKHE KOJICOaHU.
I"apmonundeckue xoneOaHusl.
[IpeBparieHue SHEPTUm.
KonebarenbHbIN KOHTYP.
JlaboparopHas pabota «MccinenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJTBIX
KoJIe0aHui Tpy3a Ha HUTH OT JIJTUHBI
HUTHU ¥ MaCChl TPy3a»

Ilepemennsblil Tok. CHHYCOUJAIbHBIN
IepeMEeHHbIN TOK. MOITHOCTH
MepeMeHHOTo Toka. Tpanchopmarop.
YCTpoicTBO M MPAKTUUECKOE
MIPUMEHEHUE AJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToOKa, TMHUN
aNeKTponepeaay

3Byk. CKOpocCTh 3ByKa. [ poMKOCTh
3ByKa. Beicota Tona. TemOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJIHBI.
[IpyHIMIIBI pPagUOCBSI3U U
TEJIEBUACHHUS.

KontponbHas padota «Konebanus u
BOJTHBD

[IpsamonuHETHOE pacIpOCTpaHEHHE
CBETa B OTHOPOIHOM cpezie. 3aKOHBI
oTrpaxxeHus ceera. [loctpoenue
n300pa’keHHH B TNIOCKOM 3epKaie.
[Ipenomnenue ceta. [TonHoe
BHYTPEHHEE OTPAXKEHUE.
JlabopaTtopHas pabota «3mepenue
MOKAa3aTels MPEJTOMIICHHSI CTEKIIa

OK 11

OK 11

OK 11

OK 11

OK 11

26

JInnsel. Jlucnepcus cBera.
HNurepdepennius cera. qudpakius
cera. JludppakiuronHas pemerka
[TonepedHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera JlaboparopHas
pabora «lccnenoBanne CBOMCTB
1300pakeHUH B JIMH3AX»

OK 11

27

28

29

[Tocrynarsl crienuanbHON TEOPUU
OTHOCHUTEIBHOCTH OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH. DHEPIUs U
UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SHEpruei u
AMIYJIbCOM. JHEPIrus MOKOs

KonTponbnas padbota «OnTuka.
OCHOBBI crielIMaIbHON TEOPUHU
OTHOCHUTEIIbHOCTH»

®otonbl. opmyna [1nanka. DHeprus u
uMITysibC potona. DoTodrhdexr.

OK 11

OK 11

OK 11

30

JlaBnenue cBeta. XMMHUYECKOE

OK 11

33



JNIEUCTBYUE CBETA. TeXHUYECKUE
yCTpoiicTBa: (DOTOIIEMEHT,
(dhoTomaTtuuk, coHEUHas OaTapes,
cBeToano/1. Pelrenue 3amad mo TeMe
«DJEeMEHTHI KBAHTOBOM OIITHKHY

31

Monens aroma TomcoHa. OnbITEI OK 11
Pesepdopna mo paccessHUIO 0-4aCTHII.

[1nanerapHas Mozienbs aroma

[Tocrynarel bopa. U3nyuenne u

noryomieHrue (GoToHoB Buabl CIIeKTpOB. 1

BomnHoBrle cBoricTBa yacTul. BonHEI e

bpoiinsa. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CHIOHTAaHHOE U BBIHYKJIEHHOE

U3Iy4yeHue

32

3aueTr 1

3. YCJOBUS PEAJIMZALIUU TPOT'PAMMBI ITPEJIMETA

3.1. TpeOoBaHusI K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHMYECKOMY 00ecle4eHn 10

Jnis peanmuzanuy IpOTPaMMbl AUCHUIUIMHBL JTOJDKHBI OBITH MPEIYCMOTPEHBI CIEAYIOIIHE
CHenHalbHbIe TIOMEIIEHUs: y4eOHBbI KaOuHeT GU3MKW W/Wih y4eOHOW —(QHU3HUECKOU
nabopaTopuu.

O6opynoBanue yueOHOro KkabuHeTa (HaryisgHele mocobus): OO6opynoBaHHe Y4eOHOTO
KabuHera:

[udposas nabopaTopust 1o Gpuzmke i yUUTENS;

[udposas nadopatopust 1o Gpusmke Ui yYeHHKa;

Becel TexHHn4eckue ¢ pa3HOBECaMH;

KommutekT 115t 1abopaTOpHOTO MPaKTHKyMa 110 OTTHKE;

KommiekT 115t 1abopaTOpHOTO MPaKTHKyMa 110 MEXaHHKE;

ok wbhE

Kommexkt yst  yabopaTOpHOro  MHpakTHUKyMa IO  MOJIEKYJSIpHOM — dusuke u
TEPMOJIMHAMHKH;

7.  KommexT 1711 1a00paTOPHOTO MPaKTHUKYMa I10 3JIEKTPUUECTBY (C FeHEPaTopoM);

8. KommekT /i u3ydeHus: Bo300HOBIISIEMBIX HICTOUHUKOB SHEPTUHU (COTHEYHOM, BETPOBOM
SHEPruu, OMo-, MEXaHUYECKON U TEPMOIJIEKTPUIECKON SHEPTeTUKN );

9. Awmmnepmerp 1a60paTOPHBIN;

10. BonpT™meTp nabopaTOpHBIN;

11. Konopumetp ¢ HaOOpoM KaTOPUMETPUUECKHUX TEIT;

12. TepmomeTp J1a00OPaTOPHBIIA;

13. KoMmrmexT uist u3ydeHus] OCHOB MEXaHHUKH, THEBMATHKH U BO30OHOBIISIEMBIX HCTOYHUKOB
DHEPTUH;

14. Bbapomerp-anepoun;

15. briok nuTaHus peryiupyemblii;

16. Beb-xamepa Ha OJIBUYKHOM IITATHBE,

17. Bupeokamepa st paboThl C ONITUYECKUMHU IPUOOPaMHu;

18. T'enepaTop 3BYyKOBOIi;

19. T'urpometp (ICUXpomeTp);
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20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

['py3 HaGopHBIi;

JlnHamMoMeTp 1eMOHCTPAlMOHHBIN;

KommiekT nocyapl A€eMOHCTPALIMOHHON C TPUHAATICKHOCTSIMHU;
MaHoMeTp )KHIKOCTHOM AE€MOHCTPALMOHHBI;

MeTtp 1eMOHCTpaLlMOHHBIH;

MUKpPOCKOI IEMOHCTPAIITMOHHBIN;

Hacoc Bakyymubliii KoMoBckoro;

CTOJIMK O bEMHBII;

[IITaTuB HTeMOHCTPAITMOHHBIA (PU3UUSCKHUIA,

ONEeKTPOIINTKA;

Habop 1eMOHCTpaIMOHHBIHN 110 MEXaHUYECKUM SIBJICHUSIM;
Habop neMoHCTpanMoHHEBIH 110 JMHAMUKE BPAIaTeIbHOTO IBUKCHHUS;
Habop 1eMOHCTpaIMOHHBIN 10 MEXaHUYECKUM KOJICOAHUSIM;
Ha6op neMoHCTpanimoHHbII BOJTHOBBIX SIBJICHUN;

Benepko Apxumena;

Mastauk MakcBenna;

Ha6op Ten paBHOro 00BEMA;

Habop ten paBHO# MacCHI;

[Tpubop 1st IeMOHCTpaIK ATMOC(HEPHOTO JTABIICHUS;
[Tpu3ma, HaAKJTOHSAIOIIASICA C OTBECOM;

PoIuar nemoHCTpaOHHBIN;

Cocynsl coobIaronmecs;

CrakaH OTJIMBHOW J€MOHCTPALIMOHHBIN;

Tpy6ka HproToHa;

[ap ITackans;

Habop neMoHCTpanimoHHbIH 10 MOJIEKYIAPHON (PU3UKE U TETIIOBBIM SIBICHUSIM;
HaGop neMoHCTpaloHHbBIN IO Ta30BBIM 3aKOHAM;

Ha6op xanmmisapos;

TpyOka yist feMOHCTpaIiy KOHBEKIIUU B KUIKOCTH;
[unuHIpBl CBUHIIOBBIE CO CTPYTOM;

[Tap ¢ xonbLOM;

BBICOKOBOIBTHBIN UCTOYHUK;

I'eneparop Ban-ge-I'paada;

Jo3umerp;

KamepToHbl Ha pe30HAHCHBIX SIIHKAX;

Kommiekt mnpubopoB W NpUHANISKHOCTEH  UISI  JEMOHCTPAIlMd  CBOMCTB

SJICKTPOMArHMTHBIX BOJIH;

56.
57.
58.
59.
60.
61.
62.
63.
64.

KommiekT mpuOGopoB 1151 H3ydeHHs MPUHIMIIOB PauoNprueMa U paJarorepeaadn;
KommiekT npoBo0B;

Marsut 1yrooOpa3Hblif;

MarsuT noyIoCOBOM JEMOHCTPALIMOHHBIH;

Marmna snektpodopHasi;

MasaTHHK JIEKTPOCTaTUYECKHH;

Ha6op 1o n3y4eHnto MarHuTHOTO TOJIs 3EMITH;

Habop neMoHCTpanimoHHbII 10 MAarHUTHOMY TOJIIO KOJIBLIEBBIX TOKOB;

HaGop neMoHCTpaoHHBIN TT0 MOTYIPOBOAHIKAM;
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65. HaGop neMOHCTpallMOHHBIN MO MMOCTOSIHHOMY TOKY;

66. HabGop neMOHCTpallMOHHBIN MO AIEKTPUIECKOMY TOKY B BaKyyM¢;
67. HaGop neMOHCTpalMOHHBIH 0 IIEKTPOIUHAMUKE;

68. Habop asnst 1eMOHCTpAIllMi MAarHUTHBIX TTOJICH;

69. HaGop asist AeMOHCTpALUK IEKTPUIECKUX TTOJICH;

70. Tpancdopmarop y4eOHBIH;

71. Ilamouka CTEKIAHHAS;

72. Ilamouka >00HHUTOBAS;

73. Ilpubop Jlenma;

74. CTpenky MarHUTHBIE Ha IITaTUBAX;

75. CynTaH 3J€KTpOCTaTUUECKUN;

76. IllTaTuBBI N30JIUPYIOIIHE;

77. DnekTpomMarHut pa300pHbIii;

78. HabGop 1eMOHCTpaLMOHHBIH 10 TEOMETPUIECKOM ONTHKE;
79. Habop neMOHCTpallMOHHBIN IO BOJHOBOM OITHKE;

80. CnexTpockon ABYXTpPYOHBIii;

81. HaGop cniekTpanbHBIX TPYOOK C HCTOYHUKOM MUTAHUS;
82. Ycranoka s uzydenus porodddexra;

83. Habop neMoHCTpanmoHHBIH 10 ocTostHHOM [Tnanka;

84. KommuiekT HarIsgHbIX TOCOOUH /TSl IIOCTOSTHHOTO MCIIOJIb30BAHMS;
85. Kommiekt mopTpetoB uist opopMIIeHHsI KaOUHETa;

86. KomrmiekT AeMOHCTPallMOHHBIX Y4€OHBIX TaOIHII.

3.2. Y4eOHO-MeTOANYEeCKOe o0eceyeHue

3.2.1. OcHOBHbIE HCTOYHUKHU
e Msakume I'.4., byxouneB b.b., Corckuii H.H. / Tlom pen. IlapdeHTbeBoii
H.A.®wu3uka. 10 kinacc. YueOHUK. ba3oBblii U yriayOaEHHBIN YPOBHU
o Mskume ['.4., byxoBueB b.b., Corckuii H.H. / Tlom pen. IlapdhentbeBoii
H.A.®u3mka. 11 kimacc. YueOHuK. ba3oBblii U yriayOaEHHBIN YPOBHU

3.3 Opranmsanusa o0pa3oBaTeIbHOr0 MpoLecca HA 3aHATHAX MO y4deOHOMY
npeaMery

Pea.ﬂmaunﬂ BOCIIUTATCJIbHbBIX ACIICKTOB B ITPOLIECCE V‘lCﬁHle 3aHﬂTI/Iﬁ

Ha 3aHATHSAX HCHONB3YIOTCS BOCHUTATENbHBIE BO3MOXHOCTH COJEp)KaHUS y4eOHOTO
mpeaMeTa 4epe3 co3anne OJaronpusTHBIX YCIOBUN JIJIsl MPUOOPETEHUS] 00YJArOIMMUCS OTbITa
OCYIIECTBIICHUS] COIMMAILHO 3HAUMMBIX JIeN, Mepenady oOy4JaroluuMcsl COIMAIbHO 3HAUYUMBIX
3HaHI/II\/’I, pa3BI/IBaIOIHI/IC nux J'[IO603HaTeJ'II)HOCTI), TIO3BOJIAOIINC HpI/IBJ'Ie'-II) X BHHMAHHEC K
HSKOHOMHUYECKUM, TOIUTHUYECKUM, OKOJIOTMYECKHM, TyMaHUTapHBIM MpoOJieMaM HaIlero
obmrecTBa, HOPMUPYIOIIHE UX TYMAHUCTHYECKOE MUPOBO33PECHHIE U HAYUHYIO KapTHHY MHPA.
Hcnoab30BaHNe AKTUBHBIX M MHTEPAKTHBHBIX (DOPM NIPOBE/ICHUS 3aAHATHI
B umensx peanmuzanuy KOMIETEHTHOCTHOTO TMOJXO0Aa, MNPEAYCMOTPEHO HCIOJIb30BAaHUE B
00pa30BaTeIbHOM TIPOIIECCE AKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBENCHUS 3aHATUH
(KOMIIBIOTEPHBIX CHUMYJISIIIUHN, JENOBBIX W POJEBBIX HIP, pa3dbopa KOHKPETHBIX CHUTYaIlUi,
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NICUXOJIOTHYECKUX M UHBIX TPEHUHIOB, TPYMIIOBBIX JUCKYCCHIA) i (POPMHUPOBAHUS U PA3BUTHUS
00mux 1 mpodhecCuOHaTbLHBIX KOMITETCHIINN 00yJarOImmnXCcs.

3.4. Ocob0ennocTH peaju3anuu nporpammbl ¢ npumenesuem JJOT u 20

B ocoObix ciywasx (kapaHTHH, aKTUPOBaHHbIE IHU M JIp.), BO3MO)KHAa OpraHU3alus
ydqeOHOro mpormecca B (GopMe  JUCTAHIIMOHHOTO OOy4YeHUs (DJIEKTpOHHOE OOydeHHe u
JTUCTaHIIMOHHBIE 00pa3oBaTeIbHBIC TEXHONOTUH). [lo1 31MeKTpOHHBIM O0yYeHHEM HMOHHUMAeTCs
opraHusaiysi 00pa3oBaTeIbHON IESTEIBHOCTH C IPUMEHEHUEM COJeprKalielics B 0azax JTaHHBIX
U HUCHOJB3yeMOW TpU  peanu3anuu  o0pa3oBaTeNbHBIX IporpaMMm HHPOpPMALUU U
oOecrieunBarOUX e 00paboTKy HH(POPMAIMOHHBIX TEXHOJOTHM, TEXHUYECKUX CPEACTB, a
TaKke HWH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTeH, OO0eCreYnBalomuX mepeaayy Io
JUHUSAM CBSI3U YKa3aHHOW HH(OpMAaIMK, B3aUMOJAEHCTBHE OOYYalOIIUXCS U TEeAaroru4ecKux
pabotHukoB. Ilom JUCTAHIMOHHBIMH OOpPA30BATEIILHBIMU  TEXHOJIOTHSMH — TTOHUMAIOTCS
o0Opa3oBaTenbHble TEXHOJOTHH, peallu3yeMble B OCHOBHOM C MPUMEHEHHEM WH(OPMAalHOHHO-
TEJICKOMMYHUKAIIMOHHBIX CETEH TMpPH OMOCPEAOBAaHHOM (HA PACCTOSHUM) B3aUMOJEHCTBUU
00y4aromuXxcs ¥ MeAarorndyeckux paboTHUKOB.

JlucraHuvoHHOe  00ydeHHe, B  3aBUCUMOCTH OT TEXHUYECKMX  BO3MOXKHOCTEH
00y4aromuxcsi, MPOBOJUTCS C UCHOJIB30BaHUEM TaKUX (OPM MPOBEICHUS 3aHITHI KaK OHJIalH-
YPOKH, OHJIAH-KOH(EPEHIINH, OHJIAWH-IEKINH, HUCIOJIb30BaHUE BUICOYPOKOB, MPE3CHTALNH,
BO3MOXKHOCTEH AJEKTPOHHBIX 00pa3oBaTenbHbIX iatgopm Yuu PV, pemry EI'D, POII u ap, a
TakK K€ B aJbTEPHATUBHBIX (hOopMax, IPeAyCMATPUBAIOIINX padOTy 0OYyJaOUINXCS IO OCBOCHUIO
IPOrpaMMHOT0 MaTepuall ¢ Y4YeOHBIMH M JUIAKTUYECKHUMH IOCOOUSMH, MAapIIPYTHBIMU
auctaMy. JIMCTaHIMOHHOE 00yYeHUE CONIPOBOXK/IAETCSl KOHCYIbTUPOBAHUEM 00YyYarOIIMUXCS U UX
poauTenel (3aKOHHBIX MPEACTaBUTENEH ) B TH000U JOCTYIMHON AUCTAaHIIMOHHON (opMe.

OOyuarommmMcsi o0ecredeH JIOCTYN K pecypcaMm 3JIEKTPOHHO-OMOIMOTEYHON CHUCTEMBI
(anexTponHo 6ubnuoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS ITPEJMETA

Koutpoas u omeHka pe3yabTaToOB OCBOCHHUS Y4YEOHOTO TMpeaMeTa OCYIIECTBIISETCS
npenojaBaTeNieM B TMpollecce MPOBEACHUS MPAKTUYECKUX 3aHATHUH, TECTHUPOBAHMS, a TaKXKe
BBITIOJTHEHUS O0YJIArOIIMMHUCS HHIUBUIYaTbHBIX 32 TaHHH.

Texymuii KOHTPOJIb U MPOMEKYTOUHAs aTTECTAlHsl MPeyCMaTPUBAIOT BBIMOJHEHHE PaboT (UX
YacTH) B TECTOBOHM (popMe, COCTABJICHHBIX Ha OCHOBe 3amanuu u3 Oanka DUOKO (BIIP B
CIIO) u otkpeiToro 6anka 3aganuii ®UIIN no noaroroske k EI'D.

Pe3syabTaTsl 00yyeHust @DopMbI U METO/IbI KOHTPOJISI M OLIEHKH
(ocBOECHHBbIE YMEHHS, YCBOCHHbIE 3HAHMS) pe3yabTATOB 00YUeHHs

YMmenua:

- OIICHKA Pe3yJIbTaTOB BHITIOJIHEHUS JTA00PaTOPHBIX
pabor
- YCTHBII onpoc

OTIMCHIBaTh M OOBSICHATH (PU3MUYECKUE SBICHUS H
CBOMCTBA TEI

-IIMCbMCHHAas IPOBEPKa

OTIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHI
- OIICHKA Pe3yJIbTaTOB MPAKTHYECKUX paboT

- IMCbMCHHAs NPOBECPKa
ACJIaTh BBIBOJIbI HA OCHOBE 3KCIICPUMCHTAJIBHBIX | - OLCHKA PC3YJIbTATOB IPAKTUYCCKUX pa60T

JaHHBIX - OLICHKA pE3yJIbTATOB BBIITOJIHCHUA HaGOpaTOpHBIX
pabort
- OLICHKA PEe3yJIbTaTOB BBIIIOJIHEHHS JIAOOPATOPHBIX
IIPUBOAUTH IIPUMEDPHI, ITOKAa3bIBAKOIINEC, qTOo pa60T

HaGIIOEHNs U YKCIEPHMEHT ABIAIOTCA OCHOBOIL | - OLCHKA PE3YIITATOB NPAKTHIECKHX PaboT

JUJIA BBIABHMIKCHUS T'HMIIOTE3 U TeOpI/Iﬁ
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- OLICHKA pC3yJIbTATOB BLIITOJHCHUA J'Ia60paTOpHLIX

IIPUBOIUTH IIPUMEPHI IIPaKTUIECKOTO pabor
UCTIOJIB30BaHMsI (PU3MUECKUX 3HAHUN - YCTHBIW OIPOC

- YCTHas IpOBEpKa
- NUCbMEHHAs IPOBEPKA
BOCIIPUHUMATh U HA OCHOBE MOJYYEHHBIX 3HAHUU
CaMOCTOSITETILHO ~ OIEHUBATh  MH(OPMAIIHIO,
conepkaniytocs B coodmenusx CMU u T. .

- MIChMEHHAsI MPOBEpKa
MPUMEHATH TIONYYECHHBIC 3HAHUS JUIA DPEUIeHHsS | - OIEHKA Pe3yIbTaTOB MPAKTHIECKUX paboT
(dusnYecKux 3a71a4 -TECTOBBIN KOHTPOJIb

- OIICHKA PEe3yJIbTATOB BBITOJHEHHS JJAOOPATOPHBIX
pabot
- OIIEHKA PE3yJIbTATOB MPAKTHYESCKUX PabOT

OTIPEAeIATh XapakTep (PU3MIECKOTro Iporecca 1Mo
rpaduky, Tadnuie, popmye

HA3MEPATH pan (1)I/ISI/I‘IGCKI/IX BEJIWMYHUH, | ~ OLICHKAa PE3YJIbTaTOB BBIIIOJTHEHUSA na6opaT0pHHx
MIPEJCTaBIISIsL PE3YJIbTAThl U3MEPEHUN C YYETOM pabor
UX MOrPELIHOCTEN

3HaHuA:

- YCTHas IIpoBepKa

CMBICJI TOHATHH o
- TECTOBBIIl KOHTPOJIb

- IUCbMEHHAsI [IPOBEPKa

CMBICIT (PU3NUECKUX BETUUUH .
- OLICHKA Pe3yJIbTaTOB MIPAKTUYECKOH pabOThI

- TECTOBBII KOHTPOJIb

CMBICIT (PU3NYECKUX 3aKOHOB - OIIEHKA Pe3yJIbTaTOB MPAKTHUECKOM paboThI
-yCTHAas POBEPKa
BKJIaJ] POCCUHCKHX M 3apYOEKHBIX YUEHBIX - yCTHasi MpoBepKa

Kpurepun onenuBanus

OLeHKa MMCbMEHHbIX CAMOCTOATEIbHbIX H KOHTPOJIbHBIX PadoT

OrneHka «5» cTaBUTCS 32 pabOTY, BBHITIOJIHEHHYIO 0€3 OIMOOK 1 HEJIOUETOB WU UMEIOIIYIO
He 0oJiee 0O/IHOTO HeJ0YeTa.

Onenka «4» ctaBuTcs 3a pabOTy, BHIINOJIHEHHYIO OJHOCTBIO, HO MIPH HAJIMYWU B HEU: a)
He OoJiee 0/1HOM HerpyOOi OMIMOKK U OJHOTO HeJo4eTa, 0) WK He OoJiee IBYX HEJOUETOB.

Onenka «3» CTaBUTCS B TOM CIlydae, €CIM YYEHUK IPABHIHHO BBHIOJHUII HE MEHEE
MOJIOBUHBI PabOThl WIIM JOMYCTHII: a) He Oosee ABYX IpyObIX ommMOOK, 0) uiu He Oosee OqHON
rpy0oi ommOKH U OJHOrO HeIouYeTa, B) WM He Oojee ABYX-TpPEeX HErpyObIX OIIMOOK, I') WIH
OJTHOW HerpyOo# OIMOKH M TpeX HEIO0UYETOB, 1) UM MPH OTCYTCTBUU OIIMOOK, HO MPH HAJTMYUHU
4-5 genoyeTos.

OneHka «2» CTaBUTCS, KOT/Ia YMCIIO OIMIMOOK M HEJO0YETOB IMPEBOCXOAUT HOPMY, HpHU
KOTOpPOH MOKET OBITh BBICTAaBIIEHA OIIEHKA «3», WM €CIIM TPABHILHO BHIIOJIHEHO MeEHee
MOJIOBUHBI PabOTHI.

OueHKa YCTHBIX OTBETOB

Onenka «5» cTaBUTCA B TOM Cllydae, €CJIM YydJaluiica: a) oOHapy>KMBaeT IOJHOE
MOHUMaHue (PU3NYECKON CYIIHOCTH paccMaTPHBAEMBIX SBICHHH M 3aKOHOMEPHOCTEH, 3HAHUE
3aKOHOB M TEOpUH, yMEeT MOATBEPIUTh MX KOHKPETHBIMU IMpPHUMEpaMH, NMPUMEHUTHh B HOBOM
CUTyalldd W TPU BBIIOJHEHUU MPAKTUUYECKUX 3alaHuil; O0) JaeT TOYHOE OMpeleleHHe U
UCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHH, a TaKXe IPaBHIBHOE OINpe/ieIeHUe
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(bU3HYECKUX BEIWYWH, UX EAMHUIl U CTIOCOO0B M3MEPEHUS; B)TEXHUUYECKH TPAMOTHO BBITIOIHSET
¢busznyecKkue OIBITHI, YEPTEXH, CXEeMbl, TrpaduKd, COMYTCTBYIOUIME OTBETY, MPaBUILHO
3amuChIBaeT (HOPMYIIBI, MONB3YSICh TPUHITON CHCTEMOW yCIOBHBIX 0003HAYCHHIA; T') TIPU OTBETE
HE TMOBTOpPSAET JOCIOBHO TEKCT YydeOHMKa, a yMeeT OToOpaTh TJlaBHOE, OOHapy>KHMBaeT
CaMOCTOSITEIILHOCTh M apTyMEHTHPOBAHHOCTHh CYXKJICHUW, YMEET YCTAaHOBHTH CBSI3b MEXKIY
M3Y4aeMbIM M paHee HU3YYECHHBIM MaTepUaloM MO Kypcy (HU3UKH, a TaKXKEe C MaTepualioM,
YCBOCHHBIM TIPH H3Y4YCHUHM JPYIrUX CMEXKHBIX MPEIMETOB; J) YMEET TOJIKPEHHUTh OTBET
HECJIO)KHBIMU  JIEMOHCTPAIIMOHHBIMHM  OTBITAMHU; €) YMEeT JelaTh aHalu3, OO0OOUIeHHs U
COOCTBEHHBIC BBIBOJBI 110 JAHHOMY BOIIPOCY; ) YMEET CaMOCTOSTEIbHO W PAIMOHAIBHO
paboTaTh ¢ yueOHMKOM, JTOTOTHUTEIBHON JIUTEPATypOr U CIIPAaBOYHUKAMH.

Onenka «4» CTaBUTCS B TOM CiIy4ae, €CIIM OTBET YAOBICTBOPSET HA3BAaHHBIM BBIIIC
TpeOOBaHUSAM, HO Y4YaIIMICS: a) JONMyCKaeT OAHY He IpyOyro omuOKy Wiu He Oojiee ABYX
HEJ0YETOB U MOXET UX HCIPABUTh CAMOCTOSTEIILHO, WIIH MPU HEOOIBIIION TOMOIIH YIUTENs; 0)
He o0JajaeT JOCTAaTOYHBIMU HAaBBIKAMHU PAOOTHI CO CIPABOYHOM JUTEpaTypoil ( Hampumep,
YUEHHUK YMEET BCE HAWTH, MPABUIHLHO OPUESHTUPYETCS B CIIPABOYHUKAX, HO pabOTaeT MEIIJICHHO).

Onenka «3» CTaBUTCS B TOM Cy4yae, €CJIM y4Yalluiics MpaBUIbHO MOHUMAET (PU3UUECKYIO
CYITHOCTh PacCMaTPUBAEMBIX SIBJICHUU W 3aKOHOMEPHOCTEH, HO MPH OTBETE: a) OOHAPYKUBACT
OTJIeIbHBIE MPOOEIBI B YCBOCHUHU CYIIIECTBEHHBIX BOMPOCOB Kypca (DU3UKHU, HE MPEMSITCTBYIONIUE
JAIBHEUINIEMY YCBOSHHUIO TPOTPAMMHOIO MaTepuana; ©) WCHBITBIBACT 3aTPYJAHCHHUS B
MPUMEHEHUN 3HaHWN, HeOOXOIUMBIX JUIS PElIeHUs 3aJad Pa3IMYHbIX TUIOB, MPU OOBICHEHUU
KOHKPETHBIX (DM3MUECKUX SIBIICHUH Ha OCHOBE TEOPUU M 3aKOHOB, WJIM B IOATBEPKICHUU
KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO IPUMEHEHUSI TEOPUH, B) OTBEUAET HEMOTHO HA BOIPOCHI
yuutenst ( ymyckas W OCHOBHOE), WJIM BOCIPOU3BOIHUT COJCP)KAaHHWE TEKCTa YYeOHUKA, HO
HEJOCTAaTOYHO MMOHMMAET OT/AETbHBIC MOJIOKESHHSI, UMEIOIE BaXKHOE 3HAUEHUE B ITOM TEKCTE,
r') 0OHApY)KMBAET HEJIOCTATOYHOC MOHMMAHHUE OTIEIBHBIX IMOJIOKCHHUA MPH BOCIPOU3BEICHUN
TeKcTa yuyeOHHMKA, UM OTBEYAEeT HEMOJHO Ha BOMPOCHI YUUTENs, JOMYCKas OAHY-ABE rpyObie
OIITNOKH.

OneHka «2» cTaBUTCS B TOM CcCllydae, €CIIM YYEHUK: a) HE 3HAeT U HE IOHHMAeT
3HAYUTENBHYIO WJIM OCHOBHYIO 4acTh MPOTPAMMHOTO MaTepHayia B MpejesiaX IMOCTABICHHBIX
BOIPOCOB, 0) UM UMeeT c1ado chopMyTMpPOBAHHBIEC U HETMOJIHBIC 3HAHUS U HE YMEET MPUMEHSITh
UX K PEIICHUI0 KOHKPETHBIX BOMPOCOB W 33Ja4 1O 00pasiy M K MPOBEJCHUIO OIBITOB, B) WA
IpU OTBETE JOMyCKaeT Oosee NBYX IpyObIX OMMOOK, KOTOPhIE HE MOXKET UCHPABUTH JaXke MPH
MTOMOIIH YIHTEJIS.

OueHka 1200pPATOPHBIX M NPAKTHYECKUX PadoT

Onenka «5» cTaBUTCS B TOM Cily4ae, €CJIM Y4YalllUMCs: a) BBIIOJHWI padOTy B IMOJHOM
o0beMe ¢ CcoOmoaeHNeM HEOOXOAMMON TOCIEeNOBATEIbHOCTH IPOBEIEHUSI OMNBITOB U
U3MEpEeHHil; 0)caMOCTOSATENIBHO W pallMOHAIbHO BbIOpan M MOATOTOBHJI JUISl OIBITa BCE
HeoOxoauMoe 000py/IOBaHUE, BCE OMBITHI MPOBEN B YCIOBUSAX M PEKHUMAaX, 00€CIEUHBAIOIINX
MOJTyYEHUE PE3yJbTATOB M BBIBOJIOB C HAWOOJBIICH TOYHOCTBHIO; B) B MPEACTABICHHOM OTYETE
MPaBUJIBHO M AaKKypaTHO BBIMIONHUJ BCE 3alHCH, TaONHUIbI, PUCYHKH, YepTeXH, rpaduxwy,
BBIUMCJICHHS U CJIJIA) BBIBOJIBI; T') NMPABWIJIBHO BBITOJIHHUJI aHATU3 TIOTPENTHOCTEH; JT) COOJTFOIal
TpeGoBaHus 0€30MaCHOCTHU Tpy/a.

Ornenka «4» CTaBUTCS B TOM Cllydae, €ClId BBITOJIHEHBI TPeOOBaHUS K OIICHKE 5, HO: a)
OTIBIT TIPOBOJUJICS B YCIOBHSIX, HE OOECIEUMBAIOIINX JIOCTATOYHONH TOYHOCTH U3MEpEeHHii; 0)
WM OBUIO JIOMYIIEHO JIBa-TPU HEJOouYeTa, WM He Oojiee OJHOW Herpy0oil OommOKH M OJHOTO
HeJoYeTa.

Onenka «3» CcTaBUTCS, €clid paboTa BHITIOJIHEHA HE MOJTHOCTHIO, HO 00beM BBITTOJTHEHHOU
YacTH TaKOB, YTO MOXKHO CJIE€TIaTh BBIBOJBI, HJIM €CIIM B XOJI€ MPOBEICHUS OIbITAa U U3MEPEHUN
OBLITM JIONYIICHBI CIICTYIONINE ONIHOKK: a) OIBIT MPOBOMIICS B HEPAITMOHATIBHBIX YCIOBHSX, YTO
NPUBEIO K MOJNYYECHHIO PE3YyJbTaTOB C OOJNbIIEH IMOTPEemHOCThI0, 0) WM B OTYeTe ObUIH
JIOTYIIIEHbI B OOIIEH CI0KHOCTU He Oosiee ABYyX OMMOOK ( B 3alUCSIX €IWHUII, H3MEPEHUSX, B
BBIUMCICHUSIX, Tpadukax, TabIuIax, cxeMmax, aHalu3e MOTPEIIHOCTe u T.J1.), He
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MPUHIMITHATIBHOTO 71 JAHHOK paboThl XapakTepa, He MOBJIUSBIINX HA PE3YyIbTAT BBHITOTHEHHUS,
B) WJIM HE BBITIOJIHCH COBCEM WJIM BBITIOJHEH HEBEPHO aHAW3 IMOTPEUTHOCTEH, T') Wi padoTa
BBITIOJIHEHA HE MOJIHOCTHIO, OJTHAKO 00bEM BBIMOJIHEHHOM YaCTH TAaKOB, YTO MO3BOJISIET MOJTYYUTh
MpaBUJILHBIC PE3YJIbTAThl U BHIBOJIBI IO OCHOBHBIM, MIPUHITAIIMAIBLHO BAXKHBIM 3a/1a4aM PaOOTHI.

Orenka «2» CTaBUTCS B TOM CIIy4ae, €Ciu: a) padoTa BBITIOJHEHA HE TIOJTHOCTHIO, H 00bEeM
BBITIOJIHCHHOW YacTH paOOThl HE IO3BOJIACT CIENaTh MPABWIBHBIC BBIBOJIBI, 0) WM OIBITHI,
WU3MEPEHUS, BEIYUCIICHHS, HAOIIOICHUS POU3BOIUINCH HEIIPABIIBHO, B) HIIM B X0JIe paOOTHI U
B OTYeTe OOHAPYKHWJIUCh B COBOKYIMHOCTH BCE HEIOCTaTKH, OTMEUYCHHBIE B TPEOOBAHMIX K
OLICHKE <3

I'pyovimu cuumaromes  ciedyrowue owudOKU. © HE3HAHUE OIPECICHUS OCHOBHBIX
MOHSITHIA, 3aKOHOB, TIPABUJI, OCHOBHBIX IMOJOXEHUH TEOPUH, He3HAHUE (DOPMYII, OOIICTIPHUHATHIX
CHMBOJIOB 0003HAaYeHUH (PU3MYECKUX BEIWYUH, CIWHUIl WX HW3MEPCHHS; © HE3HAHHE
HAaUMEHOBAHUHN E€WHUI] U3MEPECHUs, ® HEYMEHUE BBIICIUTH B OTBETE TIJIABHOE, ® HEYMEHHE
NPUMCHSTh 3HAHHS JUIS PEIICHHS 3aJa4 M OOBSCHCHHS (U3NYCCKUX SBIICHUH, ® HEYMCHHUC
JienaTh BBIBOJBI M OOOOIICHMS, ® HEYyMEHHE YUTATh U CTPOUTH TpadUKu W TPUHIUITHAIHHBIC
CXEMbI, ® HEYMEHHE IMOATOTOBUTH YCTAaHOBKY WM JabopaTtopHoe 00OpynOBaHUE, MPOBECTH
OTBIT, HEOOXOJUMBIE pacyeThl WM HCIOJIb30BaTh TMOJYYCHHBIC [aHHBIC MJISi BBIBOIOB, ®
HEYMCHHUE I0JIb30BAThCS YYCOHUKOM M CIPABOYHUKOM IO (PU3MKE M TEXHUKE, ® HapyIICHUE
TEXHUKH OE€30MaCHOCTH TIPH BBIMIOJIHEHUH (DU3UYECKOTO OKCIEPUMEHTa, © HeOpexHoe
OTHONICHHE K Ta00paTopHOMY 000PYAOBAHUIO U U3MEPUTEILHBIM IPUOOPAM.

K neepyovim owubxam credyem omuecmu. ® HETOUYHOCTH (DOPMYITHPOBOK, OINPEACICHHH,
MOHATHM, 3aKOHOB, TEOPUM, BBI3BAHHAS HEMOJHOTOM OXBaTa OCHOBHBIX ITPU3HAKOB
ONpPENEAEMOr0 MOHATHS WIA 3aMEHOM OJHOI0-JIBYX M3 3THUX IPU3HAKOB BTOPOCTEIEHHBIMU, ®
OIIMOKY TIPH CHATHUW TOKA3aHWUH C M3MEPUTEIBHBIX MPUOOPOB, HE CBS3aHHBIC C OINPEICICHHEM
IEHBI JeNeHUs IIKalbl (HampuMep, 3aBUCSIINE OT PACIONOXKEHHUS M3MEPUTEIbHBIX MPUOOPOB,
ONTHUYECKHUE W Jp.), ® OUIMOKH, BBI3BAHHBIE HECOOJIIOJCHUEM YCIOBHI MPOBEACHUS ONBITA,
YCIOBUM pabOThl M3MEPUTENILHOTIO Mpudopa (HEypaBHOBEIIEHHBI BECHI, HE TOYHO OIpeiesieHa
TOYKa OTCUeTa), ® ONIMOKM B YCIOBHBIX OOO3HAYEHUAX HA MPHUHIUIHUAIHHBIX CXeMax,
HETOYHOCTh TpaduKa U Jp., ® HEPAMOHAIBHBIM METOJ[ pEIIeHUs 3aJaud WIM HEJI0CTATOYHO
MPOJIyMaHHBIN IIJIJaH YCTHOTO OTBeTa (HapyIIEHWE JIOTHKHU, MOIAMEHA OTACIBbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTETICHHBIMH), ® HEpaIlMOHATIbHBIE METOABI PaOOTHI CO CIPABOYHOW M JPYroi
JUTEPATYpOi, HEYMEHHUE pPelIaTh 3a7a4u B O0IIEM BHUJIE.
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