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1. ITACITIOPT ITPOI'PAMMBI
OVII1.12 ®usuka (6a30BbIil YpOBEHD)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpamMmbl B cootBeTcTBUU ¢ PI'OC no cnenuansHocty CIIO 53.02.04 BokanbHO€ HCKYCCTBO

1.2. Mecrto npeamera B crpykrype IIIICC3
[Ipenmer sBisercst yacthro OOmeoOpazoBarenpHOro yaeoHoro nukia (OYI[.00)

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

[Tporpamma mo ¢u3uke 0a30BOro ypoOBHS Ha ypOBHE CpeaHEero oOmmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHONM mporpammbl, TmpeactaBieHHbix B DPI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHMS W KOHLEIMIUHU MPEernojaBaHUsl y4eOHOTro
npenvera «@u3ukay B 00pa3oBaTENBHBIX  opraHm3anusx Poccwiickoit  dDenepamnmw,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMEBIL.

CogepxaHue mporpaMMmbl 1Mo (U3MKE HaMpaBlIeHO Ha (OPMUPOBAHHME ECTECTBEHHO-
HAy4YyHOU KapTuHBI Mupa oOyuaroumuxcs 10—11 kmaccoB npu oOyueHuu ux gusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usmke cooTBETCTBYET
tpeboBanusiM @I'OC COO k miIaHUpPyeMbIM JMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
CBs3el (PU3MKHU C ECTECTBEHHO-HAyYHBIMH Yy4eOHBIMH IpeaMeTaMu. B Hell ompepenstorcs
OCHOBHBIC eI M3y4YCHUs (U3UKM Ha YPOBHE CpeaHEero oOmiero oO0pa3oBaHHs, IUIAHHPYEMBbIC
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETallpelIMEeTHbIe, MpeaMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pusmKe BKIIOYAET:

* [JITAHUPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM UHCIIE
IpeMETHBIE PE3YJIbTaThl 10 To1aM 00yUYEeHHUS;

* coziepkanne yueobHoro npeamera «dusukay mo rogam oOydeHHs.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MUpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOUUN Jis E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBJICHUHN, U3y4aeMbIX
XuMmHel, Ouonorue, ¢usmueckoi reorpadueit u acrpoHomueit. Mcnonap3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3MUYECKHX 3HAHUM OIlpenessieT XapakTep M pa3BUTHE Pa3sHOOOPAa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TMOJYYEHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHnue (Gu3MKU BHOCUT OCHOBHOM BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00yJaroImuxcs, B popMupoBaHUEe YMEHUN
NPUMEHATh HAyYHbIH METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY kypca (u3HKHU ISl ypOBHS CPEIHET0 00IIero 00pa3oBaHus MONOKEH P UICH,
KOTOpPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €70 IIOCTPOCHHS.

Wnes uenoctHocTd. B cOOTBETCTBUM € HEll KypC SIBIISIETCS IOTHUECKU 3aBEPLIEHHBIM, OH
COJICPKUT MaTephall U3 BCEX pa3fesioB (PM3UKH, BKIFOUAET KaK BOMPOCHI KIIACCHYECKOW, TaK U
COBPEMEHHOM (DU3UKH.



Wnes renepanuzanuu. B cooTBeTcTBUM C Hell MaTepuall Kypca Gpu3nku 00beJMHEH BOKPYT
buznveckux Teopuid. Benmymmm B Kypce sBmsieTcss (OpPMHPOBAHHME TPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U TOJIE.

Wnes rymanurapusanuu. E€ peanusanus mpearosnaraeT UCIOJIb30BAHUE T'yMaHUTApHOIO
noreHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Wnest mpuknagaoi HanpaBieHHOCTH. Kype (hu3uku mpenonaraet 3HakOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUI N3YYEHHBIX TEOPUHM U 3aKOHOB.

Wnes oKONOrM3aluU peanu3yercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEpPXKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOsIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Tpo0IeM palnoHAIBLHOTO PUPOIOTIOIb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (pU3MKH Ha ypOBHE CpEIHEro o0Iiero oOpa3oBaHHs
SBIISIOTCS (u3udeckue Teopur ((HOpMHUPOBAHHWE MPEIACTABICHHNA O CTPYKTYpe HOCTPOCHHS
dbuznueckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTU TEOpHUH, AJIs ONMCAHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOIIECCOB).

CucTeMHO-IeTEIbHOCTHBIN MOIX0 B Kypce (DU3MKU peaian3yercs Mpexae BCero 3a CUET
OpraHu3aluy SKCIIEPUMEHTAIBHON JIeSATeNbHOCTH o0yvaronmxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ITO HUCMOJIB30BAHUE CHCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboOT, KOTOphIE B MporpamMme Mo (U3NKE OOBESTUHCHBI B OOIIMI CITHCOK
YUECHHUYECKUX TPAKTUYECKUX paboT. BrijeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX IS KOHTPOJS M OILEHKH, OCYIIECTBIISCTCS yJaCcTHHUKaMU 00pa3oBaTeIbHOTO
mpolecca UCXo/Is U3 0COOCHHOCTEH TUIAaHUPOBAaHUSI U OCHaleHus kabuHeta usuku. [Ipu aTom
oOecrieunBaeTcs OBJAJCHHE OOYYaAIOUIMMUCS YMEHHSIMH IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
WCCIICTOBAHMS 3aBHUCHUMOCTEH (DU3MYECKHX BEIWYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPCAIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHuEe yAENseTcsl PEIICHUI0 Pacu€THBIX M KaueCTBEHHBIX 3adad. [Ipu stom
JUTSL pacYE€THBIX 33724 MPUOPUTETOM SIBIISIFOTCS 331a4d C SIBHO 33aJIaHHOW (PU3MUECKOM MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHATh HM3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszfena
Kypca, TaKk ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zAesioB. J{s Ka4yeCTBEHHBIX 3a/1ay MPUOPUTETOM
ABIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBICHUM U TPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ T1peboBanusimu PI'OC COO k MarepHaIbHO-TEXHHUECKOMY
oOecrieyeHHI0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (U3MKHM Ha YpOBHE CpPEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCIOBUAX NPEIMETHOro KabuHeTa (pU3MKH WM B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro 1KKiIa. B kabuHere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BHITIOTHEHUS YKa3aHHBIX
B TIporpamMme N0 (QHU3UKE YYCHHUECKUX TPAKTHYECKUX pabOT W JIEMOHCTpAIlHOHHOE
obopyoBaHue.

JleMmoHCTpanmioHHOe 00opynoBanue (OPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ecleYrBaeT MOCTAaHOBKY MEPEYHCIEHHBIX B MPOrpaMMe I0



(I)I/IBI/IKC KIIIOYCBBIX IIeMOHCTpaL[I/Iﬁ AJIL UCCIICAOBAHUSA H3YYaCMbIX SIBIICHUN U IponecCoB,
OMIIMPHUYCCKUX U (i)YHI[aMeHTaJ'IBHBIX 3aKOHOB, UX TCXHUYCCKHUX HpHMCHeHHI;'I.

JlaboparopHoe 000OpyJdOBaHHME AJII YYCHHMUECKHUX MPAKTUYECKUX padoT dopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M OOeclednBacTcs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBaHMS JOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX 1TaOOPATOPHIl.

OCHOBHBIMH OEIsAMHU U3YUCHUA (1)I/I3I/IKI/I B O6H_ICM O6p€130BaHI/II/I SABJIAKOTCA:

* popmupoBaHuEe WHTEpeca W CTPEMIICHUS OOYYAOIIUXCS K HAYYHOMY H3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEJCTaBICHUH O HAYYHOM METOJEe TMO3HaHUA U  (HOpMUPOBAHHE
MCCJIEI0BATEHCKOTO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

* popmMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUeHHUS OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

* hopmupoBaHUEe yMEHUU OOBSCHATH SIBJICHUS C MCIIOJIb30BAHHEM (PU3NYCCKUX 3HAHHHA H
Hay4HBbIX JI0Ka3aTeJIbCTB;

* popmupoBaHUE TPENCTaBICHUNH O PoNu (DU3MKHU JUIS Pa3BUTHs APYTUX E€CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJIOTUM.

JlocTikeHne 3TUX Ielei o0ecreurBaeTCsl PEHICHHEM CIEAYIONIMX 3aJad B IpoIecce
M3Yy4eHHUs Kypca (U3UKU HA YPOBHE CpeIHEro o0iero oopa3oBaHus:

* IpUOOPETEHNE CUCTEMbI 3HAHUI 00 00IUX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

* popMUpOBaHHWE YMEHHUM TIPUMEHATH TEOPETUUYECKUE 3HAHMUS JUIsi  OOBSICHEHUS
buznYeCKUX SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHUH B MOBCETHEBHOM
JKU3HU,

* OCBOCHHE CITIOCOOOB peIIeHUs] pa3IUYHbIX 3a/1a4 C ABHO 3aJJaHHON (pHU3HUECKON MOJIENbIO,
3a/1a4, TMOAPa3yMEBAIOIIUX CAMOCTOSTENIHHOE CcO3JaHue (U3NYECKOM MOJAENH, aJeKBaTHOU
YCJIOBHSIM 33J1a4H;

* MOHUMaHHe (U3MYECKUX OCHOB W MPUHIUIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHHS HA OKPY>KAIOITYIO CPENY;

* OBJIQJICHUE METOJaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEACHUS (PU3MUECKHUX
DKCIIEPUMEHTOB, aHallM3a W WHTepIHpeTanud WHPOPMAIlUU, OIMpPEAeTeHUs JTOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

* CO3JJaHHUE YCJIOBUHM ISl Pa3BUTHS YMEHHUH MPOEKTHO-HCCIIEIOBATEIbCKOW, TBOPUYECKOM
JIEATEIIbHOCTH.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOro mpeamera «DHU3MKa» TOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, TIO3UTHBHBIX BHYTPEHHMX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHHe KU3HEHHOI'O OIbITa U ONbITA AEATEIBbHOCTH B IPOLIECCE PEAM3allMd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPATUYECKUX
IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTo OOIIEeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3alHu;

YMEHHME B3aUMOJEWUCTBOBATh C COLUAIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM UYHUCJIE B JIeATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IuuHbIM cdepam NpodecCHOHATbHOW JESTeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHMIO B 001acTU (DU3MKM Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrH4€eCKOr0 BOCITUTAHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

IJITAHUPOBAHUE W OCYIIECTBICHUE JIEUCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,;

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

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PrU3HYECKON HAYKH;

0CO3HAHME IIEHHOCTU HAYYHOM AEATEIbHOCTH, TOTOBHOCTh B MpOIecce U3YUYEeHUsT (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.



METANPEIAMETHBIE PE3YJIbTATDBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jloruyeckue 1ecTBUA:

CaMOCTOSITeNIbHO (POPMYJIMpPOBaTh M aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPENENATh eI ACATEIBHOCTH, 3a1aBaTh I1ApaMETPbl U KPUTEPUU UX JTOCTUKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3palaThIBaTh IUIaH peUIeHHs TPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUaAIbHbBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIBTATOB LEIAM,
OLICHUBATh PUCKH IIOCIIEIACTBUM NEATEIBHOCTH;

KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBHSIX PEaTbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

BJIQ/IETh HAYYHOW TEPMMHOJOTHEH, KIIOYEBBIMU MOHITUSIMH U MeToJamMH (pu3mdeckon
HayKU;

BJIAJICTh HABBIKAMU y4eOHO-HMCCIIEOBATEILCKON U MPOSKTHOM NEATENFHOCTH B 007acTH
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHUS 3a]1a4
buznYecKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BJIAJETh BHUJAMM JACSATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMS, €ro HHTEpPIPETalUH,
peoOpa3oBaHNI0 M NPUMEHEHUIO B pPa3jMUHBIX YYEOHBIX CUTYyalUsX, B TOM 4YHUCIE IpU
CO3/IJaHUU Y4EOHBIX MTPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh [PUYMHHO-CIICICTBEHHbIC CBSI3W M AKTyaJlM3UpOBAaTh 3aJady, BbIABUTATh
TUIIOTE3y €€ PpEIICHUs,, HAaXOAUTh AapPryMEHTHl JUIsl JOKAa3aTelbCTBA CBOMX YTBEPKIACHHM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pEUIEHUs 3aJaud pe3yibTaTbl, KPUTHUYECKH
OLICHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 33aJaud B 0Opa3oBaTEIbHON AEATENBHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NIEPEHOCUTh 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACSITENbHOCTH;

yYMEeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAJIBHBIE OAXOAbl U PELICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]a4H, TONYCKAIOIINE albTEepHATUBHBIEC PELLICHUSI.

Padora ¢ undpopmanmeii:

BJIaJIeTh HaBBbIKAMHU MOJy4YeHUs MH(OpMaIK (HU3NYECKOTO COJCpPKAHUSA U3 UCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSATEIIBHO OCYLIECTBIATH IIOMCK, AaHaJIW3, CHUCTEMATU3aLHI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCTOJIb30BaTh CPEJCTBA MH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJI0/IEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEpXKaHHS B pa3IMYHbIX (opMaTax ¢ y4ETom
Ha3HaueHUs MHPOpPMALMKM U LEJIEeBOM ayAuTOpUH, BBHIOMpas ONTUMAIbHYIO (GOpMy
IIPEICTABJICHHS Y BU3YAIM3aLNH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:



OCYIIECTBIISITH OOIICHHE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI[Mi U CMSATYaTh KOH(IUKTHI,

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

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BEIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEH Ka)KJI0T0 4j€Ha KOJUIEKTHUBA;

IPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JEUCTBUSL MO €€ JTOCTHKEHUIO: COCTABJIATH IIAH JIEWCTBHM, pACHpelessTh pOJH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXJIOTO yYaCTHUKA KOMaH/bI B OOIIUI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejjiaraTh HOBBIE IPOEKTHI, OLIEHUBATh WJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1€ CTBUSA
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIbHYIO IEATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSTENIbHO COCTABJIAITh IUIAH PEIICHUs] PAacUETHBIX M Kauye€CTBEHHBIX 3aJad, IJIaH
BBITIOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUI;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUHA B 00NacTH (PU3UKH,
MTOCTOSTHHO TOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KYyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBbIX JEHCTBUN
Y MBICIIUTENBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIIONIb30BATh IPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YIHTATOB JCSITEIHHOCTH,

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce 10CTHXEHNS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MTPOrPaMMBbI IO (PHU3UKE IS
YPOBHsI cpefHero olmiero oopa3oBaHus y OOyYArOIINXCSI COBEPIICHCTBYETCS dMOIIMOHATBHBIN
UHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HAaHUSs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BHJICTh HAIMPABJICHUS Pa3BUTHSI COOCTBEHHOM SYMOIIMOHATBHOUN Cepbl, OBITH YBEPEHHBIM B ce0¢;



caMOperyJIUpOBaHuUs, BKJTIOYAIOIETO CaMOKOHTPOJIb, yMEHHe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aIanTHPOBATHCS K SMOIMOHATHHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTpEHHEH MOTHBAIMM, BKIIOYAIOIICH CTpEeMJICHHE K JIOCTHXKEHHUIO LIeJIH U YCIEeXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOS U3 CBOUX BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOMIEH CIMOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHHIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOUICHHS C IPYTHMMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K kxoHmy oOyueHUs mpenMeTHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJKHBI OTpa)xarhb
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JIeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YyYEHHBIX (PHU3UUECKUX MOAEJeH: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIA 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
du3nYecKux 3a1a4;

pacrio3HaBaTh (U3NYECKHE SIBJIECHUS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE, CBOOOJHOE MaJeHHE TeJ,
JIBUKCHUE 110 OKPYXHOCTH, WHEpIHs, B3aumMopecWcTBue Tei, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE KUAKOCTeH M TBEPABIX Tejd, U3MEHEHHE 00bEMa Tel HpU HarpeBaHUU
(oXxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIIapeHHe, KOHEHCAIMs, TUIaBJIeHHe, KpUCTaJUIU3allus,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTPU3alus Tel,
B3aMMOJEICTBHE 3aps/10B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMIYJIbC Tela, KMHETHYecKas
SHEprusi, NOTEHLUalbHAas 3HEPIus, MexaHudeckas padoTa, MeXaHHMYECKas MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HAuEHMsI U €JMHUILIBI, HAXOJUTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITHUUUHY
C IpyTUMU BEJIMYUHAMU;

ONMCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUWE Ta3za, TeMIleparypa, CpelHss KHHeTHYecKas SHEeprus
XAOTUYECKOTO JIBJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTHUYHas CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod(p(UIKEHT IMOJIE3HOTO JEHCTBUS TEMJIOBOIO
JBUTATENS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOAUThb (OPMYIBI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BEITUYMHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (U3NYECKUE BEIMUYUHBL: AIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOe MOJIE,
HanpspKEHHOCTh  IOJIS, IOTEHLMAJN, Pa3HOCTh IIOTEHLUAIOB; IPHU ONHWCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYUH, UX O00O3HAuUeHHs W EAMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;



aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBIEHUS, UCHOJb3ys (DU3UUECKUEe 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3axonsl HproTOHa, 3aK0oH coxpaHeHHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUSI MUMITYJIbCa, PUHIUIT CYNEPIIO3UIMN CHJI, TPHUHLIUI
pPaBHOIPABUSl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KHUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KHHETMYECKOM 3HEPIruu TEIUIOBOIO JBHKCHMS
MOJIEKYJ C a0COJIIOTHOM TeMIlepaTypoid, MepBBIA 3aKOH TEPMOAWHAMHKH, 3aKOH COXpPAaHEHHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BhIPAKEHHE U YCIIOBUS (MPaHULIbl, 00JaCTH) IPUMEHUMOCTH;

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

BBITOJIHATh SKCIEPUMEHTHI IO HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX H3MEPEHUH, IpU 3TOM  (OpMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIC H3MEPEHHS (PU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh HM3BECTHBIE METOJbl OLIEHKU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIy (U3MYECKUMH BEIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYMPOBaTh YCTAaHOBKY, (PUKCHpPOBaTh pe3ylbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEIMYUH B BUJE TaOJMIl U rpadUKOB, JeIaTh BBIBOJIBI
10 pe3yNbTaTaM HUCCIIEOBAHUS;

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATENLCKOM M MPOEKTHOW JESATENIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOI0 000PYAOBaHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKkol MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7addl BHIOMpATh (PU3NIECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIWYMHBI M (QOPMYIBI, HEOOXOIMMBIE Uil €€ peleHHs,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTh MOJyYEHHOT'O 3HaUeHHs (PU3HMUECKON BEITUYHHBI;

pelaTh KayecTBEHHBIE 33JayM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UUYECKUE SIBJICHHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBlIeHUs y4eOHOH u
HAYYHO-TIOMYJISIpHOH HMH(OpMaIUM, MOJYyYEeHHOM W3 pPAa3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(popMaInio;

NPUBOJIUTH TPUMEPHI BKJIAJla POCCHUCKUX M 3apyOECKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE IPOLIECCOB OKPYXKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCITOJIb30BaTh TEOPETHUYECKUEe 3HAHWA N0 (HU3UKE B TOBCEJHEBHOW JKHU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOUCTBAMU, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHUS B OKpY KalolIei cpee;

paboTaTh B IPYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX pOJIeH, MIIaHUPOBaTh paboTy
IPYMNIbl, palMOHAIBHO paclpeneisTh OO0S3aHHOCTM U IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHHBATH BKJAJ KaXKIOTO W3 yYaCTHHUKOB TPYIIHI B
peleHne paccMaTpuBaeMoN IPOOIEMBI.

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAY4YHOH KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHH, B MPAKTUYECKON
NeSITeTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UIECKON KapTHHBI MUPA;
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VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOAeNel: TOUYeUHBIN
ANEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEUHBIM MCTOYHUK CBETa, sJIEpHAsi MOJEIb aToMma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/ipa MPH peleHnH (PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nUeckue sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAaHTOBON (DU3HMKU: dJEKTpUUYECKask MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLNS, JAEWCTBUE MAarHUTHOIO II0JI1 Ha IPOBOAHMK C TOKOM M JBIKYLIMICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIOaHUs ¥ BOJIHBI, IPSAMOJIMHEHHOE paclpOCTPAHEHHE CBETa, OTPAKECHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOJNSIpU3aLUg CBeTa, JUCIEpPCUsi CBETa,
doroanekrpudeckuii 3¢ dext (poroaddekr), CBeToBOS JaBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToma BOJI0pOJIa, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MTPOBOJUMOCTD PA3IMYHBIX Cpell) U IJIEKTPOMATrHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJICKTPUYECKHH 3apsii, cuja TOKa, OJIEKTPUYECKOe
HaNpPsSDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMANIOB, 3JIEKTPOIBUKYILAS CUIIA,
paboTa Toka, MHAYKLUHS MarHUTHOTO MOJs, cwia Awmmepa, cwia JlopeHia, MHIyKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO MOJICH, MEepUOJ] W 4YacToTa KojeOaHuil B
K0JIeOATeIbHOM KOHTYpE, 3apsil U CHjIa TOKa B IPOIECCE TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
Koyie0aHul, (POKYCHOE pACCTOSIHME M OINTHYECKas CHJIa JIMH3BI, MPH OMUCAHUU TPABHIILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEJIUYMH, MX OOO3HAYEHHS] M EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYHHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS W TPOLECCH, HCIONB3Ys (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPIus U
uMIyasc (OTOHA, MEpUOJ TOJypacmaja, SHEPrusl CBSI3W AaTOMHBIX SJEp, MPU ONUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, HX OO0OO3HAuUEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUMHBI;

aHaJTM3UpPOBaTh (PU3MUYECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUe 3aKOHBI U
OpUHUUIBL: 3aKk0oH OMa, 3aKOHbl IOCJIEAOBATENBHOIO M MApaJIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEHHOTO pacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHHs CBETa, 3aKOHBI MPEOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa I (QoTod(d¢erra, 3aKOH COXpPAHEHUS DHHEPIUH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMS DJJIEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BbIPAXXEHHE W YCIOBUS (IpaHULBL,
00JacTv) IPUMEHUMOCTH;

ONpEeNENATh HAMpPAaBICEHUE BEKTOpPa MHIAYKIUW MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI 10 HCCIICAOBAHUIO (DU3MUECKUX SBJICHUH M MPOIECCOB C
UCTIIONIb30BAaHWEM TPSAMBIX W KOCBEHHBIX H3MEpEHUi: mpu 3TOM  (POpMyIHpPOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILLIECTBIISATh MpPSIMBIE U KOCBEHHBIE H3MEpPEeHHs] (U3NYECKUX BEIMYHH, NPU STOM
BBIOMPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IpU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YyJbTATHl MOJYYEHHON 3aBUCHUMOCTHU
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busznyecKkux BEIWYMH B BHAE TaOMUI M TrpaduKoOB, JeiaTh BBIBOABI IO pe3yiabTaTam
UCCJIEI0BAHMS;

coOmoaTh mMpaBmia 0€30MacHOro Tpyda NPH TMPOBEACHUHM HCCIEIOBAaHMA B pPaMKax
y4eOHOr0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemats pacu€THBIC 3aa4dl C SIBHO 33JIaHHOM (PU3WYECKOW MOJENBI0, HCIOB3Ys
¢u3nueckre 3aKOHBI M MPUHIUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4l BIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIICIATH (U3NYECKUE BEIMUUMHBI U (OPMYIbl, HEOOXOAMMbBIEC i €€ peIICHHUs,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHMUNHBI,

pemiaTth KAa4CCTBCHHLIC 3aJadu: BLICTpAaWBATH JIOTHUYCCKH HCIPOTUBOPCUMUBYIO LCIIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIONIb30BAaTh NPU pPELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHON HWH(OpPMAINK, IOJYYCHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMALIHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHMUS 1O (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00pallleHuu ¢ MPUOOPaAMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM IKOJIOTUYECKOTO TIOBEIEHUS B OKPYKAIOILEH Cpene;
paboTaTh B rpyIIE C BHIIIOJHEHUEM PA3IMYHBIX COI[MAIBHBIX POJICH, IIIAaHUPOBATh paboOTy
TPYIIIbI, PAIMOHATIBHO PACIIPEACIIATH 00s3aHHOCTH U IJITAHUPOBATH JACSITEIILHOCTD B
HECTaHJIAPTHBIX CUTYAILIMSIX, aIeKBATHO OLICHUBAThH BKJIAJ] KQXKIOTO U3 YYACTHUKOB TPYIIIIHI B
pelieHue paccMaTpuBaeMou MpoOJIeMBbl.
DopmMupyeMble KOMIIETEHNH:

OK 10. MUcnonwszoBarh B mNpodecCHOHATHHON ACSITEIHPHOCTH YMEHHS W 3HaHUS,
MOJTyuYeHHbIE OOY4YalOIIMMHUCA B XOAE OCBOCHHUS Y4YEOHBIX MPEAMETOB B COOTBETCTBHH C
denepanbHBIM  TOCYAApCTBEHHBIM  OOpa3oBaTelIbHBIM  CTaHJAPTOM  CpPEeIHEro  OOmIero
o0Opa3oBaHusl.

1.4. PexoMeHayeMoe KOJIMYECTBO YacOB Ha OCBOEHHE NMPOrpaMMbl NpeaMeTa BKJIOYaeT
Yyachl:

O6mwem paboueit mporpaMmsl — 76 yacos

B ToM uucne:

- JIEKIIUM ¥ YpOKHU — 36 yacoB

- camocTosTenbHas padborta — 40 yacoB

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEIMETA
2.1. O0beM yueOHOT0 npeaAMeTa U BUABI YUeOHOIH padoThl

Bun yuebHoM paboThl O6beM yacoB
O0bem padoyeii NporpamMmsl 76
B TOM YHCJIE YaCHI:

- 00s13aTeJIbHOM YacTH 00pa30BaTEIbHON MPOrPAMMBI 76

- BApMAaTUBHON YacTH 00pa30BaTeNIbHOM MPOrpaMMbl 0
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YuyeOHas Harpy3ka o0y4arouierocsi B padore ¢ npemnogaBarejaeM
(Bcero)

36

B TOM YHCJIC:

- TEOPETHYECCKUE M PAKTHYCCKHUE 3aHATHs (JISKI[MH, YPOKH) 28
- Tpo(e€CCHOHATILHO OPHEHTUPOBAHHBIC 3aHATHUS -
- KOHTPOJIbHBIE PA0OTHI 4
- 1aboparopHbiee pabOTHI 4
CamocTrosiTeIbHasi padoTa ody4yaromerocsi (Bcero) 40
B TOM YHCJIE:
- caMOCTOsATeNIbHAsI pab0oTa HaJl KypCcOBOM paboToii (IIPOEKTOM) -
- BBITIOJTHEHUE WH]IMBUTyaJTbHOTO MMPOCKTA -
- UHBIC BUJIBI CAMOCTOSITEIILHON pabOThI 40

HroroBas arrecrauusi B popme nuddepeHIIMPOBAHHOIO 3a4eTa Bo 4 cemecTpe
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2.2. Conep:xaHue y4eOHOIro npeaMerTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupoje. Hayunbie MeTOAbl MO3HAHUS OKpYXKarollero Mupa. Posiab sKcriepuMeHTa U TEOPUHU B MPOIECCe MO3HAHUS
IPUPOJIBI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢u3nueckux sBieHuil u nporeccoB. Hayunbsle runore3sl. dusndeckre 3aKOHbl U TEOPUU. ['paHUIBI TPUMEHUMOCTH
¢buznyeckux 3aKkoHOB. [IpUHLINUIT COOTBETCTBUS.

Posb 1 MecTo ¢u3nKku B GOPMHPOBAHNN COBPEMEHHON HAYYHOM KAPTHHBI MUPA, B IPAKTUUYECKOM IEATETLHOCTH JIOACH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABMKeHusa. Cuctema orcuéra. TpaekTopusi.

[Tepemenienune, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEepPHabHON TOUKH, UX MPOEKIUU HA OCH CUCTEMBbI
KoopauHat. Clio)KeHue NepeMEIIEeHUN U CII0KEHHE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPsSMOJMHEHHOE aBIKeHHe. ['paduku 3aBUCMMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPCHHS, MyTH U
NepeMENICHUST MaTePUAIbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe nBmxeHue. J[BukeHUe MaTepHaIbHOW TOUYKHM IO OKPY>KHOCTH C TMOCTOSSHHOM MO MOAYJIIK CKOPOCThIO. YTiOBas
CKOPOCTb, TUHEWHas cKopocTh. [lepros u yactota oOpamienus. LleHTpocTpemMuTenbHOE YCKOPEHUE.

TexHu4ecKre yCTpOMCTBA U TPAKTUUYECKOE IPUMEHEHHUE: CITIUIOMETD, IBUKEHNE CHAPSIOB, IIETTHBIC U PEMEHHBIC MTepeIaydn.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3pekKeHHOM MPOCTPAHCTRBE.

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

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTH npu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBIXKCHHUS C IIEJIBIO OMPE/IETICHUSI MTHOBEHHOM CKOPOCTH.
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HccnenoBanue COOTHOIIECHUS MEXAY IYTSAMH, NPOHACHHBIMM TEJIOM 3a IIOCJIEJOBATEIbHBIE PaBHBIC IPOMEXYTKH BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUU C HAYaJIbHOM CKOPOCTHIO, pABHOM HYIIIO.

N3ydenue ABUKEHUS IIapuKa B BI3KOM KUIKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MHEpuanbHble CHCTEMBI OTCUETA.

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

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

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

Tpenune. Bunbl Tpenust (mokos, ckoibxeHus:, kauenust). Cuiia tpenus. Cyxoe tpenue. Cusa TpeHUs CKOJIbKEHHUS U CUJIa TPEHMSI TTOKOSI.
Koadduuunent tpenus. Cuna cCOnpoTUBICHUS IPU ABUKEHUU TeJla B )KUAKOCTH UJIM Trase.

[TocTynaTensHOE M BpalllaTesIbHOE ABMKEHHE a0COIFOTHO TBEPJOTO Tea.

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

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HeroToHa.

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 ycl0BUI paBHOBECHUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonvt coxpanenusn 6 mexanuxe
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Nmnynsc MaTepuaabHOW TOYKH (Tena), CUCTEMbl MaT€pUAIbHBIX TOYeK. VMMmynbc CHIIbl M M3MEHEHUE HUMIyjbca Tela. 3aKOH
COXpaHEHHUs UMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernyeckas sHeprus MaTepuaabHOM TOukH. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorenuuanbHas »Heprus. llorenuumanbHas sHeprust ynpyro nedhopMupoBaHHOW mpykuHbl. [loTeHIMaNbHAs SHeprus Tejaa BOIMU3U
IIOBEPXHOCTU 3€MJIH.

[ToreHunanbHble U HEMOTEHIMAJIbHBIE CHIIbL. CBsI3b paOOThl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHUEM MEXAHUYECKOW 3HEPIUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE ABUKEHUE.

[Tepexox mOTEHIIMATFHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHHUEM MEXaHUYECKOW SHEPTUU Tella Ha MPUMEPE PACTIKEHUS! PE3HHOBOTO HKI'yTa.

Pa3nen 3. MoJsiekyasipaas (pM3uKka ¥ TepMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM W MX ONbITHOE 0OOoCHOBaHHME. bpoyHoBckoe nBmxenue. duddyzus.
XapakTep OBUKEHHS M B3aUMOJICHCTBHUS YacTHUIl BelecTBa. MoJieidn CTPOCHHS Ta3oB, KUIKOCTEH M TBEPIBIX TeN M OOBSICHEHHE CBOICTB
BEII[ECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mmosiekyin. KomnuectBo BemectBa. [loctossuaas ABorapo.

TernmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mozens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUYECKOM TeOpUH MIealIbHOTO ra3a. AGCONIOTHAs TeMIlepaTypa Kak
Mepa CpeAHEel KMHETMYECKOW SHEepruM TEIUIOBOro JABMKEeHHMs yactull rasza. lllkana temmnepatyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon [lanpTona. M3omporieccsl B Wa€aIbHOM Ta3e € TMOCTOSHHBIM KOJWYECTBOM BermiecTBa. [ paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u306apa.

TexHuueckue ycTpoucTBa U MPAKTUUYECKOE IPUMEHEHHUE: 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 CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOJEHCTBUS.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

Omnpenenenne Macchl BO3yXa B KJIIACCHON KOMHATe HAa OCHOBE U3MEpeHUil 00bEMa KOMHATBHI, JABJICHUS U TEMIIEPAaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHaMudeckas cuctemMa. BHyTpeHHSISI SHEPTHsl TEPMOJMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3MeHeHus. Komn4ecTBo TemIoTh 1
pabota. BHyTpeHHss S3HEPrUs 0JJHOATOMHOTO UJICAJIBHOIO ra3a. Bubl Temonepesaun: TeIIONPOBOAHOCTh, KOHBEKLUS, U3IyUEHHUE. Y JelIbHas
TEIUIOEMKOCTB BelecTBa. KoJM4ecTBO TEIIOTHI IPU TEIUIONEPEIAUe.

[Tousitue 06 anuabatHoM nporuecce. IlepBblil 3aK0H TepMoauHAMUKH. [IpuMeHeHne nepBoro 3aKoHa TEPMOAMHAMUKU K M30IpOLIEcCaM.
I'padmueckas unTepnperanus padboTs rasa.

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

TennoBble MmamuHbl. [IpuHIMIB AeHCTBUS TeruioBbIX MamuH. [IpeoOpa3zoBaHus >Hepruu B TemIOBbIX MammHax. Koadduuuent
noje3Horo JeiictBus TermoBod MamuHbel. [ukn KapHo u ero ko3¢g¢uuueHT moje3Horo JeicTBUsA. OKOJIOIMYEeCKHe Ipo0JieMbl
TEIIOPHEPTETHKHU.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

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

W3MmeHeHne BHYTpeHHEHN 3Hepruu (TemMrepaTypsl) Tejla Ipy TeIulonepeade.

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

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

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHON TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. MDazoevie nepexoowvl

[TapoobpazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAs U OTHOCUTEIbHAsI BIAXKHOCTh BO3Ayxa. HacklmeHHbIH map.
VY nenbHas TemioTa mapoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.
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Teépmoe Tenmo. Kpucrammnueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB KpucTawioB. JKuakue kpuctauibl. COBpeMEHHbIC
Mmatepuaibl. [LnaBienue u KpucTauu3amus. Y aeabHas Teriora miasieHus. Cyomumarus.
YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: THTPOMETP U ICUXPOMETp, KaIOpUMETD,
COBPEMEHHBIX MaTepHasoB, B TOM YHCIIe HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.
Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

TCXHOJIOTUHU ITOJIYUYCHHA

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.
CrniocoObl U3MepeHus BIKHOCTH.
HaGroienne HarpeBaHus ¥ IUIABJICHHS KPUCTAJLUTUICCKOTO BEIIECTRA.
JleMOHCTpanus KpUCTaIIOB.
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 BHAA JJICKTPUUCCKUX 3apsa10B. HpOBO,Z[HI/IKI/I, AUBJICKTPUKU U IMOJTYIIPOBOJHUKH. 3aKoH
COXpPAaHCHUA JJICKTPHUUCCKOI'O 3apsaad.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHslil aneKkTpuueckuil 3apsaa. DiekTpuueckoe mnojie. HanpsKEHHOCTh IeKTpUYECKOro
noJist. [lpuHIMn cynepno3uumu 3neKTpudecKux mnosied. JINHuM HanpsyKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

Pabota cun anexkrpocratuueckoro nois. Ilorenuman. PasHocts morennuano. I[TpoBOJHUKM M TUAJIEKTPUKH B 3JEKTPOCTATHUECKOM
nosie. J{uanexkrpuyeckas NpoOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHneHncatop. DeKTpo€MKOCTh IIIOCKOT0 KOHAEHCAaTopa. DHEPrusl 3apsHKEeHHOTO KOHIEHCATOopa.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE
JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAIbHBIN anmapar, CTpyHHbINA IPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI AEHCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBrue HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.
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3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAM IUIACTHH, PACCTOSHHUS MEXKIY HHUMHU W JIUDJIEKTPUYECKOU
IPOHUL[AEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOro Toka. Mctounuku Toka. Cua Toka. [1ocTOsIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DJIEKTPUUYECKOE COIPOTHUBIICHHE. Y IEJIbHOE CONPOTHUBIIEHHE BemiecTBa. llocienoBaTenbHoe, nmapajuiesibHOE, CMEIIAHHOE COEIMHEHUE
MIPOBOJIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH [xoyms—JIenmna. MOmHOCTh 37EKTPUYECKOTO TOKA.

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

DNeKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIICHHSI METANIOB OT TeMIrepaTypbl. CBEpXIPOBOAUMOCTbD.

DIIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M HpUMECHash MPOBOAMMOCTH MONYNPOBOAHUKOB. CBolicTBa p—N-nepexona. IlomynpoBoaHUKOBEIE
PUOOPHI.

DNEeKTPUUECKUH TOK B pacTBOPAxX M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAs JUCCOLUALUS. DIEKTPOIIN3.

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

TexHu4ecKknue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UICTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE
npuOOpPbI, AIEKTPOOCBETUTENbHBIE TMPUOOPHI, TEPMOMETP COMPOTHBICHHUS, BaKyYyMHBIH JHOM, TEPMHUCTOPHl H  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTD CONPOTUBIICHUS IUJIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOIIAIM TONEPEUHOTI0 CEYEHUsI U MaTepHraa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

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

3aBUCUMOCTh COMPOTUBIIEHUS 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.

N3mepenne 351eKTpoABUKYIIEH CHUIIbl HCTOYHHKA TOKA M €0 BHYTPEHHET0 COMPOTUBIICHUS.

HabGnronenue anekTpoiusa.

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHuToB. MarHuTHOe mnoJie. Bexkrop MarHuTtHOW uHAYKUMU. [IpuHuumn
CYNEpPHO3UIIMYM MATHUTHBIX MoJed. JIMHUY MarHUTHON MHAYKIMU. KapTrHa TMHUNA MarHUTHON MHYKIIUK T0JISI TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1moJjie MpOBOJHUKA ¢ TOKOM. KapTuHa JUHUI UHAYKIUA MAarHUTHOTO MOJISI JJIMHHOTO MPSMOro MPOBOJAHUKA M 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTeaa. BzanmoaencTBre mpoBOJHUKOB 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 MHAYKUMHU. [lOTOK BEKTOpa MArHUTHOM MHAYKLIMHU. OJIEKTPOABMKYILAS CHJIa WHAYKUUU. 3aKOH
JIEKTPOMATrHUTHOM MHAYKmU Papanes.

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

[IpaBuio Jlenna.

NHaykTHBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJIEKTPOIBUKYIIAS CHIIA CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpoWcTBa M MPAKTUUECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, JEKTPOABUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

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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3aBUCUMOCTbD 3JIEKTPOJBMKYILEH CHIIbI UHAYKIIUK OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKITUU.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazcHumHvle KOaeoanus

Konebarenbnas cucrema. CBOOOIHBIE MeXaHHUecKHe KosieOaHus. ['apMonnyeckue kojeOanus. Ilepuon, vacrora, ammmutyaa u Qasza
Kosiebanuid. IIpyXWHHBI MasTHHUK. MaremMaTndeckuid MasTHHK. YpaBHEHHE TrapMOHMYECKHX KoieOanuil. [IpeBpamieHue sSHEprum Ipu
rapMOHHMYECKUX KOJICOAHUSX.

Konebartenbubiit koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJNEOAHHUS B HICAIBHOM KOJIEOATENbHOM KOHTYype. AHAIOTUS MEXIY
MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMU KoneOanusmu. dopmyna TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B HJICATBHOM KOjeOaTelIbHOM
KOHTYpE.

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

[lepemennbIil Tok. CUHYCOUJAIbHBIN IEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U JACHCTBYIOIIEE 3HAUYEHUE CHUIIbI
TOKA U HaIPsDKEHUS.

Tpancdopmarop. IlpousBoactBo, mepemada U MOTPEOJICHUE DIICKTPUUECKOW HSHEPTHH. DKOJIOTHYECKHE PHUCKUA TPU TPOU3BOJCTBE
31eKkTpo3Hepruu. KynbTypa HCOIb30BaHus JIEKTPOIHEPTHH B TOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

HccnenoBanue napaMmeTpoB KoieOaTenbHOM cucTeMbl (PYKUHHBIN WM MaTEMAaTUYECKUN MAasTHHK).

HaOGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CBOOOTHBIE IEKTPOMArHUTHBIEC KOTeOaHusI.

OcuorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS! OT BPEMEHH ) JJIs QJIEKTPOMArHUTHBIX KOJIeOaHMi.

Pe3onanc mpu mocienoBaTeIbHOM COSIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHACHCATOPa.

Moenb TUHUY DIIEKTPOIIepPETaun.

21



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCMMOCTY IIEPHO/Ia MAJIbIX KOJIEOaHUH I'py3a Ha HUTHU OT JJIMHBI HUTU U MAcChl Tpy3a.

HccnenoBanue nepeMEHHOI0 TOKA B LIETIH U3 M1OCIIEA0BATEIbHO 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 nuppakuus MeXaHUIECKUX BOJIH.

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

DONEeKTPOMarHUTHBIE BOJIHBI. YCIOBHUS HW3Iy4EHUS JJIEKTPOMArHWTHBIX BOJH. B3ammuas opuenrtanusi BektopoB E, B, V B
ANIEKTPOMArHuTHOM BosiHEe. CBOICTBA SJIEKTPOMArHUTHBIX BOJH: OTpaKeHUE, IMpeloMIIeHUe, 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.

TexHUuyecKkue yCTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTHKA B TEXHUKE U
MEAMLIMHE, PaJiap, paluoNpuEMHUK, TEIIEBU30p, aHTeHHA, TeaedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne otpaxkeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

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

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHNE, O pU3alus, Tudpakius, HHTephepeH1Ins.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeitHOe paclipocTpaHeHHE cBeTa B OJHOPOIHOM cpene. JIyd cBeTta. ToueuHbI HICTOYHMK CBETA.

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

[Ipenomnenue cBera. 3aKkOHBI MpeloMJieHUs cBeTa. AOCONIOTHBIN TMOKa3arenb MpenomieHus. lloHoe BHyTpeHHee OTpa)KeHHE.
[IpenenbHBIN yroyl NOJHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro csera. LBer.

Cobuparoiue u pacceuBarolue JHUH3bL. ToHKas JnuH3a. QOKYCHOE pacCTOSTHUE M OINTHYecKass cuiia TOHKoW nuH3bl. [locTpoenue
M300pakeHU B COOMPAIOLINX U pacceuBaroOLUX JuH3aX. PopMyiia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1TaBa€MO€e JTMH30i1.
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[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. WHTepdepennus cera. KorepeHTHbIE WCTOYHHKH. YCJIOBUS HAONIOACHHS MAaKCUMyMOB W MHHHUMYMOB B
uHTEp()EPEHIIMOHHOM 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.

TexHUYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OUYKH, Jyma, (poToammapar, MpOSKIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS ONTUKA, AU(PpaKIIMOHHAS perIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonnHEITHOE pacpocTpaHeHre, OTpaXKEHUE U IIpesioMmiIeHre cBeTa. OnTHYecKue mpudopsI.

[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.

UccnenoBanune CBOMCTB M300pakeHHM B JIMH3aX.

HabGmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHunbl TPUMEHUMOCTH KJIACCUYECKOW MexaHWKU. IlocTynaTel cnenuaibHON TEOPUM OTHOCUTEIIBHOCTH: MHBApPHUAHTHOCTH MOJYJS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHIITEIHA.

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 K6aHmMoB80i ONMUKU
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®otonbl. Dopmyna [Tnanka cBsi3u SHEpruM GOTOHA C €r0 YaCTOTON. DHEPTHs U UMITYJIbC (POTOHA.

Otkpeitue u uccnenaopanue porodrddexra. Ombitel A. I'. Ctonerosa. 3akonsl porodddekra. YpaBHenue DitHmTeiHa 11t poTodddexra.
«KpacHas rpanuna» potosddexra.

JaBnenue cBeta. OnbiTel [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. M3nydenue u
noryiomeHne (OTOHOB TPHU TEPEXOoJie aToMa C OJHOTO YPOBHS PHEPruu Ha Apyroil. Buasl crmektpoB. CHekTp ypoBHEH sHepruum aroma
BOZIOpPOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJHOBOM Ayann3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHUuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbBIN aHaIu3 (CIEKTPOCKO ), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, J10Ka3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTkpbiTHe panunoakTuBHOCTH. OmnbiThl Pesepdopna mo ompenenenHuto
COCTaBa paIn0aKTUBHOTO U3nyyeHus. CBoiicTBa anb(a-, 6eTa-, raMma-u3aydeHus. BiusHue painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. HykionHas mozens siapa ['eiizen6epra—lBanenko. 3apan suapa. MaccoBoe uuncino siipa. M3otomnsl.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. 'amMa-u3iaydeHue. 3aKoH paMO0aKTUBHOTO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sape. AnepHbie 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.

MeTo/p1 HaOJFOIEHUS M PETUCTPALIMK 3JIEMEHTAPHBIX 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
«CTEKTPaJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTB)» ISl 3BE3[ IJIaBHOU
nocJieoBaTeIbHOCTH. BHyTpeHnHee ctpoenue 3BE31. COBpeMEHHbIE TIPEICTABICHUS O TTPOUCXOXKICHUH U dBoMOIMK CoJHIA U 3BE3/1. DTarbl
JKU3HU 3BE3.

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

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

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJb30BAaHUEM KOMITBIOTEPHBIX TPUIIOKECHHUN 711 OMPEeTICHUS TOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE cO3Be31ust CEBEPHOTO MOJYIIAPHUS U IPKHUE 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, Teorpaduu 1 TEXHOIOTHH.

Meoicnpeomemuule noHamus, CBI3aHHBIE C U3yYEHUEM METOJOB HAy4YHOTO MO3HAHMS: SIBJICHUE, HAYYHBIN (aKT, THMoTe3a, puznyeckas
BEJIMUYKHA, 3aKOH, Teopus, HabJII0JeHIE, SKCIIEPUMEHT, MOJICTUPOBAaHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CHCTEMbl YpaBHEHHWH, JHHEWHHas ¢yHKuus, mnapabona, runepboia, uX Trpaduku ¥ CBOKMCTBa,
TPUTOHOMETpHUYECKHE (PYHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIHH
HA OCH KOOpPAMHAT, CJIOXEHHE BEKTOPOB, TPUTOHOMETpPHUYECKHE (YHKIMHU: CHHYC, KOCHUHYC, TaHIT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIIMH HAa OCH KOOPJHMHAT, CII0KEHHUE BEKTOPOB, TPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIMIA,
IPU3HAKU 1I0J100US TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocusi: MeXaHUYECKOE JIBIDKCHUE B )KHBOW TpUpoje, THPPy3us, 0CMOC, TEIIOOOMEH >KHUBBIX OPTaHU3MOB (BHJIBI TEIUIONIEPEIAYH,
TEIUIOBOE PABHOBECHE), ANEKTPUUECKUE SABIICHUS B KUBOM MPUPOJIE, ITEKTPUUECKUE SABICHUS B KUBOU IpUpojie, KojeOaTelbHbIe TBUKECHUS B
YKUBOU MPUPOJE, ONTUYECKUE SBJICHHUS B )KUBOM MPUPOJIE, NEHCTBUE paHalliy HA KUBbIE OPTraHU3MBI.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHNE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX
TEJN, KHUAKOCTEH U ra3oB, 3JIEKTPUUECKHUE CBOMCTBA METAIIOB, MIEKTPOJIUTHYECKAs AUCCOLUAIS, FaIbBAaHUKA, CTPOCHUE aTOMOB M MOJIEKYJI,
KPUCTAIIIMYECKAs CTPYKTYpa TBEPABIX TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaH3.

l'eocpaghus: BIAXXKHOCTH BO3/yXa, BETPHI, OApOMETp, TEPMOMETpP, MAarHUTHbBIE MOJIOCAa 3E€MIIH, 3aJIe)KH MAarHUTHBIX Py, HOTOCHEMKA
36MHOM TOBEPXHOCTH, NpeIcKa3aHue 3eMJIETPSCEHUH.

Texnonoeus: npeoOpa3oBaHUE JABMKEHUH C UCHOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHHUS B TEXHMKE, MOJIUIMITHMKH, HCIOJIb30BaHUE
3aKOHA COXPaHEHMsI UMITYJIbca B TEXHHUKE (pakeTa, BOJOMET W JIpyrue), JABHUraTteilb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJUJIBHUK, KOHJIUIMOHEp, TEXHOJOTHUHM TMOJIy4YE€HHUS COBPEMEHHBIX MaTepUaloB, B TOM 4YHCJIE€ HAHOMATEpHUalOB, U HAHOTEXHOJIOTUH,
JJIEKTpOCTaTUYEeCKass 3allluTa, 3a3eMJICHHE DJIEKTPONpHOOpOB, KCEPOKC, CTPYMHBIA MPHUHTEp, JJIEKTpOHArpeBaTelbHble MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TalbBaHUKA, JIUHUU AJIEKTpoONepeaay, reHepaTop MEePEeMEHHOI0 TOKA, 3JIEKTPOJIBUraTellb, MHAYKIIMOHHAS
neyb, pajap, paIuonpuEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neus, mpoeKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

Ponp ¢usuku 1 acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUUECKON, COIMAIbHON M 3THUYECKOU cepax NesaTeTbHOCTH YeOBeKa, POb U
MecTO ()M3MKH U aCTPOHOMHHM B COBPEMEHHON HayyHOW KapTHHE MHpa, poib (U3NYECKOH TeOopHH B (OPMHUPOBAHUHU MPEICTABICHUNA O
(u3MUecKkoi KapTHHE MHUpPA, MECTO (HH3UUECKOM KapTHHBI MUpPa B OOIIEM Ps/ly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O

MIPUPOJIE.
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2.3. TemaTnuyeckoe MNJIAHUPOBAHUE
36 yacoB+40uacoB 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 U1 METOJbl HAYYHOTO TTO3HAHUS 1 bubmorexa OK
' A i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
CamocTtosaTtenbHas pabora: M3yuenue meopemuuecko2o 1
Mamepuana
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarnka . https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
22 Hnnamika 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
CamocTosrenbHas padota: Pewenue 3adanuil u3 yueOHuka,
bazvt QUIIU, coam EI'D. H3yuenue meopemuueckoz2o 5

mamepuaia

Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJANHAMUKA

3.1

3.2

OCHOBBI MOHCKyJ’IprHO-KHHGTH‘ICCKOﬁ TCOpHUU

OCHOBBI TEPMOIUHAMUKHU

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 BenecTBa. da3oBbie

bub6nmoreka LIOK

Paznen 5. KOJIEBAHUSA U BOJIHBI

3.3 epexoIbl . https://m.edsoo0.ru/7f41bf72
Wroro mo pazueny 6
Paznen 4. JIEKTPOJANHAMUKA
bubnnorexa [{OK
4.1 I7eKTpoCTaTHKA 2 https://m.edso0.ru/7f41bf72
492 [TocTostHHBIM 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 CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

21 MexaHn4yecKue U dJIEKTPOMArHUTHbBIS 5 bubmmoreka [JOK
KoJIe0aHus 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/?f41c97c
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/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:tlggz?/?;]r_e;:jasi(_)ﬁﬂf‘llcgk
42 Crpocrue atoma 2 ]r?tliggzlld/ﬁ;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
Poins 1 MecTo (u3nku B
(hopMHUPOBaHUHM COBPEMEHHOW HAy4YHOH
KapTHUHBI MUPaA, B IIPAKTUYECKOU
NEeSATEIbHOCTH JIF0AEH

KoanuyecTBo 4acoB

Bcero

dDopmHpyeMble
KOMIIeTCHIIUH

OK 10

MexaHnuyeckoe IBUKEHUE.
[Tepemenienue, CKOpOCTh, YCKOPEHHE.
PaBHOMEpHOE UM paBHOYCKOpPEHHOE
MPSMOJIMHEMHOE IBUKEHUE.
CBoOoanoe nagenue. KpuBonunenHnoe
JIBH>KEHUE. [|BH>KEeHUE MaTepUaIbHOMN
TOYKH 10 OKPYKHOCTH

OK 10

[IpuHuun otHOocuTenbHOCTH ["anunest.
NHepuyanpHble CUCTEMBI OTCUETA.
[Tepsriii 3akoH HetoToHa. Bropoit
3aKoH HproTOHA /U1 MaTepuanbHOR
touku. Tperuit 3akoH HproToHa 115t
MaTepuaIbHBIX TOYEK 3aKOH
BCEMHUPHOro TAroteHus. Cuna
TspkecTu. [lepBas kocMuyeckas
CKOPOCTb.

OK 10

Cuna ynpyroctu. 3akoH ['yka. Cuia
TpeHusi. Cuiia COpOTUBIIEHUS TIPU
JBUKCHHUHM TENA B KUAKOCTU WIH rase.
[TocTynarenbHOE M BpalaTesbHOE
JBMKEHUE a0COIIOTHO TBEPJOTO Tea.
MowmeHnT cuinsl. I1nedo cunsl. Ycnosus
paBHOBECHS TBEPAOTO Tl

NMnynbsc MmaTepraibHOW TOYKHU.
Nmmynbce cuitbl. 3aKOH COXpaHEHUs
HMITyJbCa. PeakTuBHOE 1BUKEHHE
PaboTa 1 MOIITHOCTb CHIIBI.
Kunernueckast sHeprust MaTepuagbHON
Touku. Teopema 00 M3MEHEHUN
KMHETUYECKON SHEPIUH.

[ToTentmanpHas SHEPTUST YIPYTO
nedopMUPOBAHHOM MPYKUHBI, TENa
BOJIM3H MMOBEPXHOCTH 3eMITH
[loTeHnManbHBIC M HEIOTCHIINAIBHBIC
CWJIBL. 3aKOH COXPaHEHUs
MexaHuueckoit snepruu JlaboparopHas
pabora «lccnenoBanne CBs3M pabOTHI
CHJIBI C I3MCHEHHUEM MEXaHHYSCKON
SHEPTHH TeJla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKT'yTa)

OK 10

OK 10

OK 10



KontponbHas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

OK 10

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus. Monenn
CTPOEHUS Ia30B, )KUAKOCTEH U TBEPABIX
tei. Macca mosiekyin. KonuyectBo
Bemtectra. [loctostHHas ABoraapo

TennoBoe paBHOBecue. M ieanbHblii ra3
B MKT. OcnoBHoe ypaBuenne MKT.
AOcomoTHas TemMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona. 3akox
JanbToHa. ['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
UJICJIbHOTO T'a3a, TEPMOJIUHAMUYECKON
CUCTCMBI. KOJII/ILIGCTBO TCIUIOTHI 1
pabora. BuyrpenHnsis sHeprus
OJTHOATOMHOT'O HJICAJILHOTO Ta3a. Buanl
TeIJIonepeaauu. Y aenbHas
TEIJIOEMKOCTh BEIIIECTBA.

[IepBrlii 3aKOH TEPMOAMHAMUKHU U €0
MPUMEHEHUE K U30IPOLIECCAM.
HeoOpatumocTs npoIieccoB B MpHUpoIe.
BTtopoii 3ak0H TepMOIMHAMUKH.
[Ipunuun nevictus u KIIJ[ rernnoBoit
MammHbl. ki Kapro u ero KIT/I.

KonTponbhas pabota no teme
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOAVMHAMUKN»

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue u kunenue. AGCONMIOTHAs U
OTHOCHTEJIbHAs BIaXKHOCTh BO3/1yXa.
TBépnoe teno. Kpucramumueckue u
amopdHbIe Tena. AHU3OTPOIIHS
CBOMCTB KpHcTaioB. JKuakue
kpuctamibl. Cyonumarus. Y paBHEHUE
TEIUIOBOrO OajaHca

OK 10

OK 10

OK 10

OK 10

14

OnexTpuszanus Tei. JNEKTPUIECKUN
3apsa. [IpoBOAHMKY, TUANIEKTPUKU U
MIOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS
JIEKTPUUECKOTO 3apsiia. 3aKOH
Kynona. HanpsxénHocts

OK 10
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aNeKTpudecKoro noss. [IpuHiun
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJICH.
Pabota cwit anekTpocTaTH4ecKoro
nonad. ITorenmuan. PasHocts
MMOTEHIINATIOB

15

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

OK 10

16

17

DnekTpuyeckuil Tok. ConpoTUBIIEHHUE.
3axon OMa U1 ydacTKa LEenu.
[TocnenoBarenbHOE, TapaUIETBLHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHHUKOB.

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

JlaboparopHas pabota «3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTH TBEPIABIX
METaJUI0B. 3aBUCUMOCTD
COTIPOTHUBJICHUS METAJIJIOB OT
temreparypbl. CBEpXIPOBOANMOCTD.
DIEeKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBOIHUKH.

OK 10

OK 10

18

19

20

DNeKTpUUYECKU TOK B pacTBOpPax U
pacrmiaBax 3JIeKTPOJIUTOB.
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
DReKTponan3. DNEKTPUIECKUIl TOK B
razax. CaMOCTOSATEIbHBIA 1
HECaMOCTOSITeNbHBIN pa3psa. MonHus.
IInazma

IlocTostHHEIC MATHUTEI U HX
B3aHUMOJIeCTBHE. MarHuTHOE moJe.
Bexrop MarHuTHOM MHAYKIWU. JIMHUM
MAarHUTHOM MHAYKUHUHU. MarautHoe
M0JIE€ TPOBOAHUKA C TOKOM.
JlaGopatopnas pabora «3yuenue
MAarHUTHOTO TOJIST KATYIIKU C TOKOM)

JleicTBMe MarHUTHOTO IOJISI Ha
MPOBOJHHUK C TOKOM, Ha JBHXKYILIYIOCS
3apsokeHHyro yactuny. Cuia Jlopenua.
PaGora cunbl JlopeHia.
DneKTpoMarHuTHasT WHIYKITHSI.
Jlaboparopnas padota «lccrnenoanue
SIBJIEHUSI DJIEKTPOMArHUTHOU

OK 10

OK 10

OK 10
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HHAYKOUNA

21

NHaykTUBHOCTD. SIBIICHUE

camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO NOJIS KaTYILKH €

TOKOM. DJIEKTPOMarHUTHOE I0JI€.
KontpospHast pabora o Teme

«MarnutHoe noJie. DJIeKTpOMarHuTHas

HUHAOYKIOUS»

OK 10

22

23

24

CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.

I"apmonmnueckue KoeOaHusl.
[IpeBpareHme SHEPTUN.
KonebarenbHblil KOHTYD.

JlaboparopHas padora «/ccnenoBanue

3aBUCUMOCTH NIEPHOJIAa MAJIBIX
Kose0aHuil Tpy3a Ha HUTHU OT JJIMHBI
HUTU U MACCHI Tpy3a»

Ilepemennsblit Tok. CUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MoIHOCTh
nepeMeHHoro Toka. Tpancpopmarop.
Y CTpONCTBO U NPAKTUYECKOE

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

JIeKTponepeaay
3Byk. CkopocTb 3ByKa. ' poMKOCTB
3ByKa. Boicora ToHa. TemOp 3ByKa.
DNEeKTPOMarHuTHbIE BOJIHBI.
[TpuHIUTIB PATHOCBS3U U
TEJIEBUJICHHUS.

OK 10

OK 10

OK 10

25

26

Kontponbnas padota «Konebanus u
BOJTHBD)

[IpsmonnHENHOE pacpOCTpaHEHHE
CBETa B OJHOPOJHOMN cpenie. 3aKOHbI
oTrpaxxeHus ceera. [loctpoeHue
1300pa’keHUH B IIIOCKOM 3€pKalie.
[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPAXKEHUE.
JlabopaTtopHas pabota «3mepenue
MOKAa3aTels MPEJTOMIICHHSI CTEKIIa

OK 10

OK 10

27

JInnsel. Jlucnepcus cBera.
HNurepdepennius cera. Judpakius
cera. JludppakironHas pemerka
[TonepedyHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera JlaboparopHas
pabora «lccnenoBanue CBOMCTB
1300pakeHU B JIMH3aX»

OK 10

28

[ToctynaTel cnennalbHON TEOPUU
OTHOCHUTEIbHOCTH OTHOCHTEIILHOCTD
OJIHOBPEMEHHOCTHU. DHEPIusi U
UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.
CBsi3b Macchbl ¢ YHEPruen u
HMMITYJIbCOM. DHEPTHUS MMOKOS

OK 10
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KontponbHas padota «OnrTuka. OK 10
OcHOBBI cIELIMATIBHOM Teopun 1
OTHOCHUTEIIEHOCTH

30

31

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

JaBneHnue ceera. XMMHYECKOE OK 10
JNIEUCTBYUE CBETA. TeXHUUECKUE
ycTpoiicTBa: (poTOIIEMEHT,
(dhoTomatuuk, coHeUHas Oarapes,
cBetouol. Pemenue 3amad mo teme
«DJIEMEHTbI KBAHTOBOM OITHKH)

32

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

[LnanerapHas MoJieIb aToMa

IToctynatel bopa. U3nydenue u

rorJyioneHrue GoToHOB Buipl CIeKTpoOB. 1

BonHoBEIe cBoiicTBa yacTull. BoiaHEI e

Bbpoiina. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE

U3IIy4eHUe

33

OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI OK 10
Pesepdopna Croiicta anbda-, 6era-,
ramma-usiydeHus. OTKpbITUE IPOTOHA
u HeriTpoHa. M3otonbl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnan. 'aMma-uznyuenue. DHeprus
CBSI3M HYKJIOHOB B sijipe. SlnepHbie
peakuuu. SaepHslil peakTop.
OnemeHTapHble YacTUllbl. OTKpPBITHE
MIO3UTPOHA

34

Co3Be3nusl, spKue 3BE31bl, IIIAHETHI,

ux BUAUMoe BukeHue. CoHevHas

cucrema. 3Be3pbl. I'anaktuku. YépHole

JBIPBI B i7[pax rajakTuk. Beenennas. 1 OK 10
Paz6eranue ranaktuk. Teopus

bonpmioro B3peiBa. Pennkrosoe

n3iy4eHue. MeraranakTuka

35

O6o061matroniee MOBTOPEHUE 1

36

3auer 1

3. YCJIOBUS PEAJIN3ALIUU ITPOT'PAMMBI NIPEJMETA

3.1. Tpe6oBaHusl K MUHMMAJIbHOMY MAaTepPHAJbHO-TEXHHYECKOMY 00ecre4yeHHnI0

Jns peanmuzanuy IPOTPaMMBbl JAUCIUTUIMHBL JTOJDKHBI OBITH TPETYCMOTPEHBI CIEAYIOIIHNE
CHelMallbHble TOMEIIeHUs: Yy4eOHbI KkaOuHeT ¢Qu3uku wu/mnm ydeOHON (usnueckoi
1abopaTopuH.

O6opynoBanue yuyeOHOro KabOuHeTa (HaryusgHbele Mocobus): OO6opynoBaHHe Yy4eOHOTO
KabuHera:

1. Iudponas naGopaTtopus o GpU3MKe A YIUTEIS;
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2. Iudposas nabopaTopus 1o hu3uKe sl YICHUKA,

3. Becsl TexHHUYECKHE C pa3HOBECAMU;

4. Kowmrmiekt it 1ab0paTopHOTO MPAKTUKyMa IO OTTHKE;

5. Kowmmekr ajis 1a60paTopHOTO MPAKTUKYMa IO MEXAHHKE;

6. Kommuexkr s 1abopaTOpHOTO MPAKTHKyMa TIO  MOJCKYISIpHOW  (QU3UKEe W
TEPMOJIMHAMHUKH;

7.  KommekT ais 1a00paTOPHOTo MPaKTHKyMa TI0 3JIEKTPUYECTBY (C TeHEpaTOPOM);

8. KommiekT s u3y4eHus: BO30OHOBIISIEMBIX UCTOYHHUKOB SHEPTHU (COTHEYHOM, BETPOBOU

SHEpPruu, OMo-, MEXaHUYECKOU U TEPMOAIIEKTPUUECKON IHEPIeTUKH );

9.

10.
11.
12.
13.

AmrniepmeTp 1a00paTOpHBIii;

BonbT™meTp 1ab0paTopHBIi;

Konopumetp ¢ HabOpoM KaJIOPUMETPHUECKUX Tell;

TepmomeTp 1a60paTOPHBIIL;

KommuiekT 1715t u3y4eHusi OCHOB MEXaHUKHU, [THEBMAaTHKHU 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;

Beb6-kamepa Ha MOABMYKHOM IITATHBE;

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

I'urpometp (ncuxpomerp);

I'py3 HaGopHBIii;

JluHaMoMeTp IEMOHCTpalMOHHBIIH;

KommiekT nocyabl A€EMOHCTPALIMOHHON C IPUHAIEKHOCTSIIMU;
MaHoMeTp KUJIKOCTHOM A€MOHCTPALMOHHBI;

MeTtp AeEMOHCTpaIMOHHBIN;

MHUKpPOCKOI IEMOHCTPAILIMOHHBII;

Hacoc BakyymHbI1l1 KOMOBCKOTO0;

CTONUK 1O HEMHEII;

[IITaTuB AEMOHCTPALIMOHHBIN (PU3UUECKUI;
ONEeKTPOIINTKA;

Habop neMoHCTpaIimoHHbII 0 MEXaHUYECKUM SIBJICHUSIM;
Habop neMoHCTpanimoHHBIH 10 AMHAMUKE BPaAIIaTeIbHOTO BUKCHHUS;
Habop neMoHCTpaImoHHbII 10 MEXaHUYECKUM KOJIeOaHHIM;
HaGop neMoHCTpaliioOHHBIN BOJTHOBBIX SIBICHUH;

Benepko Apxumena;

Mastank MakcBenna;

Habop ten paBHOrO 00BEMa;

HaGop Ten paBHOIi Macchl;

[TpuGop 1t IeMOHCTpaMK aTMOC(HEPHOTO AaBICHHUS;
IIpu3Ma, HAKJIOHSIOLIASICS C OTBECOM;

PeIuar nemoHCTpalOHHBIN;

Cocyapl cooOmIaronmecs;

CrakaH OTIMBHOU JIEMOHCTPAIIMOHHBIN;

TpyOka HeroToHa;

[ap 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;

Hab6op xanmuisipos;

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  mpuOOpoB W TPUHAUICKHOCTEW s 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.

Kommiekt nmpubopoB 11t U3ydeHus IPUHIUIIOB pauoNpreMa U paJnorepelaun;
KoMIuiexT npoBo1oB;

Marsut 1yrooOpasHblii;

Marsut nosocoBOM IEMOHCTPAITUOHHBIM;

Maruna snexkrpodopHas;

MasTHHK JIEKTPOCTaTUYECKUH;

Habop mo n3ydeHnto MarHuTHOTO TIOJIst 3eMJIH;

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

HaGop neMOHCTpaLMOHHBIH [0 TOCTOSIHHOMY TOKY;

HaGop neMOHCTpaLMOHHBIH [0 IEKTPUUECKOMY TOKY B BaKyyMe;
HaGop neMOHCTpalMOHHBIH 110 31EKTPOIMHAMUKE;

HaGop a5 neMoHCTpalu MarHUTHBIX MOJIEH;

HaGop a5 neMoHCTpaluy 31eKTPUUECKUX MoJeH;
Tpanchopmarop yueOHbIH;

Ilamouka cTeKISHHAS,

ITanouxa »00HUTOBAS;

[Tpubop Jlenma;

CTpesiky MarHUTHbBIE HA IITATUBAX;

CyinraH 3J1eKTpOCTaTUYECKU;

HITaTHBEI N30IMPYIOIIHNE;

DNeKTpOMarHuT pa30opHbIH;

Habop neMoHCTpalimoHHBII 10 TEOMETPUUYECKON ONTHKE;

Habop neMoHCTpanimoHHbIH 10 BOJIHOBOM ONTHKE;

CrieKTpocKoI IBYXTPYOHBIN;

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

HabGop nemoHcTpanmonHslil mo nocrostHao# [lnanka;

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

KoMIiekT 1eMOHCTpalluOHHBIX YUeOHBIX TaOHII.

3.2. Y4eOHO-MeToAnYeCcKoe 00eceyeHue
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3.2.1. OcHOBHbIE HCTOYHUKHU
e Msakume ['.4., byxosuneB b.b., Corckuii H.H. / Ilog pen. IlapdhentpeBoit
H.A.®wu3uka. 10 kimacc. YueOHuK. ba3oBbeiii U yriayOa&HHBIN YPOBHU
o Mskume [.5., ByxoBueB b.b., Corckuii H.H. / Tlog pen. IlapdenrbeBoit
H.A.®u3uka. 11 knacc. YueOHuk. ba3oBbeiii U yriayOaEHHBIN YPOBHU

3.3 Opranmsanus o0pa3oBaTeIbHOr0 IpoLecca HA 3aHATHAX MO y4deOHOMY
npeaMeTy

Peanamn3zanusi BOCIHTATEIbHBIX ACIMEKTOB B IMpollecce YUeOHbIX 3aHATHH

Ha 3ansTusix uCnosib3yrOTCS BOCIUTATEIbHBIE BO3MOXXHOCTHU COJEpP>KaHUS Y4EOHOTO
mpeaMeTa 4epe3 co3/anre OJaronpusTHBIX YCIOBUM I IPHOOPETEHHUS 00YJalONIUMUCS OTIhITa
OCYIIECTBJICHUS COLIMAJIbHO 3HAYUMBIX JIeJl, Mepeaady OOydyaroluMCs COLMAIbHO 3HAYMMBIX
3HaHWH, pa3BUBAIOIIME WX JIIOOO3HATEIBHOCTh, IO3BOJISIONIME IPHBJICYb WX BHUMaHUE K
O9KOHOMHWYECCKHMM, IMMOJIUTUYCCKHUM, JKOJOIM4YCCKUM, I‘yMaHI/ITapHBIM HpO6HeMaM Hamero
oOmiecTBa, (GOPMHUPYIOIINE UX TYMAHUCTUYECKOE MUPOBO33PEHNE U HAYUHYIO KAPTUHY MUPA.
HMcnojib30BaHMe aKTHBHBIX H HHTEPAKTHBHLIX (GopM NpoBeaeHus 3aHATHIH
B mensx peanmuzani KOMIETEHTHOCTHOTO TMOJXOJa, MPEIyCMOTPEHO HCIOJIb30BaHUE B
00pa30BaTeIbHOM MpOIIECCE AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM MpOBENEHUS 3aHATUN
(KOMITBIOTEPHBIX CHUMYIISILIMMA, JI€TOBBIX M POJEBBIX HUIP, pa3dopa KOHKPETHBIX CHUTYaIUH,
NICHXOJIOTHYECKUX M UHBIX TPEHHHI'OB, TPYIIOBBIX TUCKYCCHI) UIsl (POPMUPOBAHUS M PA3BUTHUS
001X 1 MpodecCHOHATbHBIX KOMIIETEHIIUN 00yUYaOUXCs.

3.4. OcobennocTn peanu3anuu nporpammsl ¢ npumenesuem 10T u 20

B ocoObix ciywasx (kapaHTHH, aKTHUpOBaHHbIE AHM M JIp.), BO3MOKHA OpraHU3aLUs
yueOHOro mpouecca B (opme  JUCTAaHIIMOHHOTO OO0y4YeHHs (RJIIEKTPOHHOE OO0y4YeHHe u
JMICTaHIIMOHHBIE 00pa3oBaTeIbHBIE TEXHONOTUN). [1o1 3MEeKTPOHHBIM OOyueHHEM MOHUMAETCS
opranu3zanusi 00pa3oBaTeIbHON 1EATEILHOCTH C MPUMEHEHUEM COIeprKallleiicst B 0a3ax JaHHBIX
U HWCHOJB3yeMOW TpW  peanu3anuu  o0pa30BaTENbHBIX IMpOrpaMM  HHPOpPMALUU U
oOecrieunBamIUX €€ 00paboTKy MH(POPMALMOHHBIX TEXHOJOTUWH, TEXHUYECKHX CpEJACTB, a
Takke HWHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CeTel, oOecneduBalomMuX Imepeaady Io
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMalMM, B3aMMOJAEHCTBHE OOy4aroluxcs M IMeJarorudyeckux
pabotHukoB. Ilox JIUCTAaHIMOHHBIMM  OOpa30BATENbHBIMU TEXHOJOTHSMHU ITOHHUMAIOTCS
o0pa3oBaTeNbHbIE TEXHOJOTMH, pEai3yeMble B OCHOBHOM C NpPUMEHEHUEM HH(pOpMalMOHHO-
TEJIEeKOMMYHUKALMOHHBIX CETeH MpH OIMOCPEJOBAHHOM (HA pACCTOSHUU) B3aUMOAEHCTBUU
00yYaroImuxcst ¥ NeJarorndyeckux paboTHUKOB.

JlucraHiMoHHOEe  00y4yeHHe, B  3aBUCUMOCTH OT TEXHHYECKUX  BO3MOYKHOCTEU
00yyYaromuxcsi, MPOBOAUTCS C MCIIOJIb30BAaHUEM TaKUX (OPM MPOBEEHH 3aHATUN KaK OHJIaiH-
YPOKH, OHJIaliH-KOH(EpEeHIUH, OHJIAMH-IEKIUHU, HCIOIb30BaHUE BHIEOYPOKOB, IpE3EHTAIIMM,
BO3MOXHOCTEH 3JIEKTPOHHBIX 00pa3zoBarenbHbIX aThopm Yuu PV, pemry EI'D, POII u np, a
TaK )K€ B aJbTEPHATUBHBIX (popMax, MpelycMaTpUBAIOLIUX PabOTy 00y4arOIIKXCs IO OCBOEHUIO
OPOTPaMMHOIO0 MaTepuall C Y4eOHbBIMM U JUAAKTUYECKMMH TOCOOUSAMH, MapIIpyTHBIMU
auctaMu. JIMCTaHIIMOHHOE 00yYeHHUE COMTPOBOXK/IAETCS KOHCYIbTUPOBAHUEM O0YUAIOIIMXCS U UX
poauTesnel (3aKOHHBIX MpeACTaBUTENEH) B JIF000H JOCTYIMHON IUCTaHIIMOHHOM (opme.

OOGyuarommmMcsi o0ecredeH JOCTYN K pecypcaM 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHoi 6ubnuoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA NIPEIMETA
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KoHTpoJIb W oOIeHKa pe3ylbTaTOB OCBOCHHS Y4eOHOro TpeaMeTa OCYIIECTBIISCTCS
npernojaBaTesieM B TpoIllecce MPOBEACHUS MPAKTUYCCKUX 3aHSATHH, TECTHPOBAHUS, a TaKKe
BBITIOJTHEHUS 00YJarOIIUMHUCS UHIUBUIYATBHBIX 3a/IaHUH.

Texymuii KOHTPOJIb ¥ MPOMEKYTOUYHASI aTTECTAIHsI MPEIYCMAaTPUBAIOT BBIMOJIHEHUE paboT (KX
4acTH) B TECTOBOW (hopMe, COCTABJIICHHBIX 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 M 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

JleJaTh BBIBOJBI HA OCHOBE DKCIEPHUMEHTABHBIX
JAHHBIX

- MUChbMEHHAsI TPOBEPKa
- OIICHKA PEe3yJIbTATOB MMPAKTHYECCKUX PabOT

- OIIEHKA PE3yJbTATOB BBIMOJHEHHS JTAOOPATOPHBIX
pabot

IIPUBOJUTH  IIPUMEPBI, IOKA3bIBAIOIIKAE, 4YTO
HaOJTIOEHNST U 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 BBIIOJIHEHHS J1a00PaTOPHBIX
pabot
- YCTHBIH o1npoc

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

- YCTHas IpOBEpKa
- MMCbMEHHasl IPOBepKa

IMPUMCHSATL IIOJIYYCHHBLIC 3HAHUA MJIA PCIICHHA
bu3nUecKux 3a1a4

- NUCbMEHHAsS IPOBEPKA
- OIIEHKA PE3yIhTaTOB MPAKTUIECKUX pabOT
-TECTOBbIN KOHTPOJIb

OTIPEAENATh XapakTep (hU3MYECKOTO Mporecca 1Mo
rpaduky, Tabuuie, popmye

- OIICHKA PEe3yJIbTATOB BBITOJHEHHS JJAOOPATOPHBIX
pabdort
- OIICHKA PEe3yJIbTATOB MPAKTHYECKUX PAOOT

U3MEPSATH psan ¢duznveckux BEJINYMH,
MIPEACTABIISISL PE3yJIbTaThl U3MEPEHHH C y4ETOM
UX MOrPELIHOCTEN

- OIIEHKA PE3yJIHTATOB BBIMOIHEHHS JTa00PATOPHBIX
pabdort

3HaHuA:

CMBICJI IOHATHUH

- YCTHas IpOBEpKa
- TECTOBBIN KOHTPOJIb

CMBICJI (1)I/I3I/IT-ICCKI/IX BCIINYNH

- MMCbMEHHasl TPOBEpPKa
- OIICHKA PEe3yJIbTaTOB MPAKTHUECKOI paboThI

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

- TECTOBBII KOHTPOJIb
- OLICHKA Pe3yJIbTaTOB MPAKTUUYECKOH PadOTHI
-yCTHas IPOBEPKa

BKJIQJI POCCUUCKHX M 3apyOEKHBIX YUCHBIX

- YCTHas IpOBEpKa
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Kpurepum oueHuBanusi

OneHKa MMCbMEHHbIX CAMOCTONATEIbHbBIX H KOHTPOJILHBIX PadoT

Orenka «5» ctaBUTCs 3a paboTy, BBITIOJIHEHHYIO 03 OMMOOK M HEJ0YETOB MM UMEIOIYIO
He 0oJiee OIHOTO HEAO0YEeTa.

OmneHka «4» cTaBUTCS 32 pabOTy, BBITOJHEHHYIO TIOJHOCTBIO, HO TIPH HAJMYUHU B HEWl: a)
He OoJiee 01HOM HerpyOoii OMOKK M OHOTO HeZl04eTa, 0) WK He 0oJiee IBYX HEJI0UETOB.

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, ) UK MPH OTCYTCTBHU OMIMOOK, HO MPU HAJTMYUHU
4-5 gHeno4eToB.

Onenka «2» CTaBHUTCS, KOT/Ia YMCIIO OMIMOOK M HEIOYETOB IMPEBOCXOAUT HOPMY, HpPH
KOTOPOH MOXKET OBITh BBICTABIICHA OICHKA <«3», WIH €CIU IPABHJIBLHO BBITOJHEHO MEHEE
MIOJIOBUHBI PabOTHI.

OneHKa YCTHBIX OTBETOB

Onenka «5» CTaBUTCA B TOM CiIydae, €CIM ydYamuiics: a) OOHapy)XKMBAaeT IIOJHOE
NOHMMaHKHe (PU3NYECKON CYIIHOCTH PACCMATPUBAEMBIX SIBJICHUI M 3aKOHOMEPHOCTEH, 3HaHUE
3aKOHOB M TEOpPWH, yMEeT MOATBEPIUTh MX KOHKPETHBIMH MpPUMEPaMH, MPUMEHHTh B HOBOM
CUTyallud W TPH BBINOJHCHHM MPAKTHYSCKUX 3aJaHuii; 0) JaeT TOYHOE OIpeNeiCHUuE |
UCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHH, a TaKXKe INPaBWILHOE ONpeAeICHNE
(GU3NYECKUX BEJIIMYHH, UX CIUHUII U CIIOCOOOB M3MEPECHHUS; B)TEXHUICCKH IPAMOTHO BBIMIOJIHSCT
¢u3nUecKue ONBITBI, YEPTEXKH, CXEMbI, TpapuKd, COIMYTCTBYIOIIHME OTBETY, HPaBUIBHO
3alUChIBACT (OPMYJIbI, MOJIB3YSICh PUHATON CUCTEMOM YCIOBHBIX 0003HAYCHUIl; T) PH OTBETE
HE TMOBTOpPSET JIOCJIOBHO TEKCT Y4YeOHHMKAa, a yMeEeT OTOoOpaTh TJIaBHOE, OOHAapyXHBaeT
CaMOCTOSITENIFHOCTh M apryMEHTHPOBAHHOCTh CYXKIIEHHH, YMEET YCTAaHOBUTH CBSI3b MEXIY
U3y4yaeMbIM M paHEe W3YYCHHBIM MaTEepPHAJIOM IO Kypcy (HU3UKH, a TaKkKe C MaTepHallOM,
YCBOGHHBIM TIpHM M3YyYCHHH JPYTUX CMEXKHBIX NPEIMETOB; J) yMEET MOAKPENUTh OTBET
HECJIO)KHBIMU JIEMOHCTPAllUOHHBIMM OIBITAMH; €) yMeeT JejaTh aHalu3, 000OUIeHus Hu
COOCTBEHHBIE BBIBOABI 10 JAHHOMY BOIPOCY; K) yYMEET CaMOCTOSTEIbHO M PAIMOHAIBHO
paboTaTh ¢ yueOHHUKOM, JOMOJHUTEIBHOM JIUTEPaTypOil U CLIpaBOUYHUKAMH.

Onenka «4» cTaBUTCA B TOM CiIy4ae, €CIM OTBET YAOBJIETBOPSET HA3BaHHBIM BHIIIE
TpeOOBaHUSAM, HO Yy4allMiics: a) AONYCKaeT OAHY He rpyOyro omuOKy Wiu He Oosee IBYX
HE/IOYETOB M MOXKET UX MCIPABUTh CAMOCTOSATENBHO, HITH TIPX HEOOJIBIIION TOMOIIN yYUTENs; 0)
He o0iajaeT MOCTaTOYHBIMH HaBBIKAMH Pa0OTHI CO CIIPaBOYHOM JHUTEpaTypoil ( Hampumep,
YUEHHK YMEET BCe HAlTH, MPABHILHO OPUEHTUPYETCS B CIIPABOYHHUKAX, HO pabOTaeT MEIJICHHO).

Onenka «3» CTaBUTCS B TOM Cllydyae, €ClId yJalluiics NpaBUIbHO MOHUMAET (PU3NYECKYIO
CYIIHOCTh pacCMaTPHUBAEMBIX SIBJICHUH M 3aKOHOMEpPHOCTEH, HO TpU OTBETE: a) 0OHApYKHUBAET
OTJeNIbHbIE TPOOEIbI B YCBOGHUH CYLIECTBEHHBIX BOIIPOCOB Kypca (GU3UKHU, HE IPENATCTBYIOIINE
JaNbHEHIIEMy YCBOGHHIO MPOrPaMMHOTO Marepuaia; ©O) WCIBITBIBACT 3aTPyIJHECHUS B
NPUMEHEHUN 3HAHWH, HEOOXOMUMBIX ISl PeIIeHHs 3aJa4 Pa3IMYHbIX THIIOB, IPU OOBSICHEHUH
KOHKPETHBIX (U3UYECKHUX SBJICHWH HAa OCHOBE TEOPUHM W 3aKOHOB, WIH B TOATBEP)KICHHH
KOHKPETHBIX MPUMEPOB MPAKTUUYECKOTO MPUMEHEHUS TEOPUH, B) OTBEYAET HEMOJIHO HA BOMPOCHI
yautenss ( ymyckas ¥ OCHOBHOE), WJIM BOCHPOHM3BOIUT COJIEp)KaHHWE TEKCTa Y4eOHHWKa, HO
HEI0CTaTOYHO MOHUMAET OTJIENIbHBIEC MOJIOKEHHSI, UMEIOIME Ba)KHOE 3HAYEHHUE B 3TOM TEKCTE,
r) oOHapy)KMBAeT HEAOCTATOYHOE MOHWMAHHE OTIENFHBIX ITOJIOKEHUH MPHU BOCIPOU3BEICHUH
TEKCTa y4eOHMKA, WJIM OTBEYAeT HEMOJHO Ha BOMPOCH YUMTENs, JAONMYCKas OJHY-IBE IpyOble
OIMOKH.

Onenka «2» cTaBUTCA B TOM Cllydae, €CJIM YYEHHK: a) HE 3HaeT M HE IMOHHUMAET
3HAYUTEBHYIO WJIM OCHOBHYIO YacTh MPOTPaMMHOTO MaTepHaia B Ipeleiax IMOCTaBICHHBIX
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BOTIPOCOB, 0) UM UMeeT c1abo chopMyTMPOBAHHBIC U HETIOJTHBIC 3HAHUS U HE YMEET MPUMEHSATh
UX K PEIICHHI0 KOHKPETHBIX BOIMPOCOB U 3aJad MO 00paslly U K MPOBEACHUIO OIBITOB, B) WU
IIPH OTBETE JIOMYyCKaeT 0ojee MBYX IpyObIX OMIMOOK, KOTOPhIE HE MOXKET UCIPABUTH JIAXKE MPHU
MOMOIIN YUHUTEJIS.

OueHka 1200pPATOPHBIX M NPAKTHYECKHX PadoT

Onenka «5» cTaBUTCS B TOM Cily4ae, €CJIM YYallUMCS: a) BBIIOJHWI pabOTy B MOJHOM
o0beMe ¢ CcoOmoeHNeM HEOOXOAUMOHN IOCIEeIOBATEIbHOCTH IPOBEJICHUSI OINBITOB U
U3MEpeHMil; 0)caMOCTOSTENIbHO W pallMOHAIbHO BHIOpan M MOATOTOBHJI JUISL OIBITa BCE
HeoOxouMoe 000py/IOBaHUE, BCE OMBITHI MPOBEN B YCIOBUSAX M PEKUMAX, 00€CIICUHBAIOIINX
MOJIy4YeHUE Pe3yJbTAaTOB U BHIBOJIOB C HAaWOOJBIIEH TOYHOCTBHIO; B) B MPEACTABICHHOM OTYETE
MPAaBWJIBHO M AaKKypaTHO BBIMIOJNHWJI BCE 3alHUCH, TaOJIMIBI, PUCYHKH, YEepTeXH, rpadukw,
BBIUMCJICHUSI U C/IEJIa)l BBIBOJIbI; I') MIPABUJIBHO BBIMOJIHUI aHAJIN3 TOTPEUTHOCTEH; /1) coOIoaan
TpeboBaHUs O€30MACHOCTH TPY/A.

Onenka «4» cTaBUTCS B TOM Cllydae, €CiM BBIIOJHEHBI TpeOOBaHMS K OLICHKE 5, HO: a)
OTIBIT TIPOBOJMJICS B YCIOBHSIX, HE OOECIEUMBAIOIINX JIOCTATOYHONH TOYHOCTH U3MEPCHH; 0)
win ObUIO JONYIICHO JBa-TPU HEAOYeTa, WM He Oojiee OJHOM HerpyOoW OMMOKU U OJHOTO
HeJ04YeTa.

Orenka «3» cTaBUTCS, €clU padoTa BBIMOIHEHA HE MOJIHOCTHIO, HO 00bEM BBIMOTHEHHON
YaCTH TAaKOB, YTO MOXHO CHCJIaTh BBIBOJIBI, WJIH €CJIH B XOJI¢ TIPOBEACHHS ONBITA U U3MEPCHUN
OBLIM TOMYIICHBI CIENYIONINE OMIHMOKH: a) OIBIT MPOBOIMIICSA B HEPAIIMOHATIBHBIX YCIOBUSX, YTO
IPUBEJIO K IOJYYEHHUIO PE3YJIbTaTOB € OOJbIIENd MNOrPEelIHOCThIO, 0) WM B OTYeTe 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) WJIM HE BBITIOJHEH COBCEM WJIM BBIIMOJIHCH HEBEPHO AaHAIU3 IMOTPEITHOCTEH, I') Wiu padora
BBITNIOJIHEHA HE MOJHOCTHIO, OJHAKO 00BEM BBIMIOJTHEHHOHN YaCTH TaKOB, YTO MO3BOJIAET MOMYyYUTh
MIPABHJIBHBIC PE3YJIbTAThI U BBIBOJIBI 10 OCHOBHBIM, IPUHIIAITAATBHO BAXKHBIM 3a7a4aM PaOOTEHI.

Orenka «2» CTaBUTCS B TOM Cilydae, €cii: a) padoTa BBIIIOJIIHEHA HE MOJIHOCThIO, 1 00BEM
BBITIOJTHCHHONH YacTH pa0OThl HE MO3BOJISICT CHACNATh NPABHILHBIC BBIBOJBI, 0) WU OIBITHI,
W3MEpEHUS, BEIYUCIICHHS, HAOMIOIEHUS POU3BOAUINCH HEMIPABIIIBHO, B) WK B X0Ji¢ paObOTHI U
B OTYeTe OOHAPYXWINCh B COBOKYITHOCTH BCE HEJOCTAaTKH, OTMCUYCHHBIE B TPEOOBAHUAX K
OIIEHKE «3

I'pyovimu cuumaromes  credyrowue owudOKU. © HE3HAHWE OMPEIEICHUS OCHOBHBIX
MOHSITHI, 3aKOHOB, MPABUJI, OCHOBHBIX MOJOXEHUH TEOpUH, HE3HAHUE (HOPMYII, OOIIETIPHUHATHIX
CUMBOJIOB 0003HAUeHWH (U3MYECKUX BEIWYHMH, CIWHUIl HX W3MEPEHUsS; o HE3HaHUe
HAUMEHOBAHWN CIWHHII W3MEpPEHUS, ® HCYMCHHE BBIJCIUThL B OTBETE TJABHOE, ® HEyMEHUE
MPUMEHSTh 3HAHWS IS pelIeHHs] 3a7ady M OOBSICHEHHS (U3NYECKUX SBICHUH, ® HEyMEHUE
JIeNaTh BBIBOJBI U 000OIIEHHUs, ® HEYMEHUE YWUTaTh M CTPOUTH TpadUKH U MPUHIUIHAIBHBIC
CXEMBI, ® HEYMCHHE IOJTOTOBHTH YCTAaHOBKY WM JaboparopHOoe 000pymOBaHUE, MPOBECTH
OTBIT, HEOOXOMUMBIC pPAcUYeThl WM HWCIOJIB30BATh TOJYyYCHHBIC JAaHHBIC I BBIBOJIOB, ®
HEYMEHHUE TOJIb30BaThCsl YIEOHUKOM U CIIPAaBOYHUKOM MO (U3UKE M TEXHUKE, ® HapyIICHHE
TEXHUKU O€30MACHOCTH TPU BBINOTHEHUH (U3UYECKOTO DJKCIEPUMEHTa, © HeOpe)KHOoe
OTHOILIEHHE K JabOpaTopHOMY 000PYAOBAHUIO U U3MEPUTEIBHBIM MPUOOpaMm.

K neepybvim owubkam credyem omuecmu: ® HETOYHOCTb (POPMYIUPOBOK, ONMpPEICICHHH,
MOHITHUM, 3aKOHOB, TEOPHUI, BBI3BAHHAS HEMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB
OTIPEICIIIEMOTO TIOHATHS WM 3aMEHOMW OJHOTO-IBYX W3 THUX NMPU3HAKOB BTOPOCTCTICHHBIMU, ®
OIIMOKY TIPU CHATUHU TOKA3aHUU C M3MEPUTETHHBIX MPUOOPOB, HE CBS3aHHBIC C OIpPEICICHHEM
IIEHBI JCNICHUS Kbl (HapuMep, 3aBUCSIIAE OT PACIIONIONKCHHS M3MEPUTEIBHBIX PHOOPOB,
ONTHUYECKUE U [Ip.), ® OIMIMOKH, BBI3BAHHBIC HECOOIIOACHHEM YCJIOBHUW TMPOBEACHUS OIBITA,
YCIIOBUHM pabOThl MU3MEPUTENBHOTO MpuOopa (HeypaBHOBEIICHHBI BECHI, HE TOYHO OMpe/esieHa
TOYKA OTCUETa), ® ONIMOKH B YCIOBHBIX OOO3HAYCHHSX HA MNPHHIMIHAAIBHBIX CXeMaX,
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HETOYHOCTh rpaduka W JAp., ® HEepalMOHAIBHBIH METOJ pEIICHUs 3a7ayd WIM HEIO0CTaTOYHO
MPOJYMaHHBIM IUIaH YCTHOTO OTBeTa (HapylleHWE JIOTHMKH, MOJMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMHU), ® HEPAIMOHAJIBHBIE METOABI pabOTHI CO CIPABOYHOU M JAPYTroi
JUTEepaTypoil, HEyMEHUE pellaTh 3a7aun B 00LIeM BUIE.
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