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

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[IporpamMma sBISIETCS YacThIO OCHOBHOH MPOQECcCCHOHATBHOH 00pa3oBaTeIbHOM
nporpammbl B cooTBeTcTBUU ¢ PI'OC mo cnemmansaoctu CITO 53.02.05 ConbHOE M XOpoBOE
HApOJIHOE TICHHE

1.2. Mecto npeamera B ctpykrype IHIICC3
[Ipeamer sBisieTcs yacthio O6meoOpa3zoBareabHOro yueoHoro ukia (OYIL[.00)

1.3. lesn 1 3aga4m yyeOHOro npeaMera— TpedoBaHMs K pe3yJibTaTaM OCBOCHHS y4eOHOro
npeaMeTa:

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeIHEro ooiiero oobpazoBaHus
pazpaboTaHa Ha OCHOBE IIOJIOXKEHMM W TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOil mporpammsbl, mpenacraBieHHblx B PI'OC COO, a Takke ¢ y4éTom
denepanibHOl paboyeil MporpaMMbl BOCIHMTAHHUS M KOHLEMIMHM TPENOJaBaHUs y4eOHOTO
npenmera «@usuka» B oOpa3oBaTenbHbIX —opranmzanusx Poccuiickoit  ®Denepanuu,
peaIn3yIolX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBIL.

Copnepxanue nporpamMMmbl 10 (M3MKE HampaBlIeHO Ha ()OPMUPOBAHHME €CTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOyvarommxcs 10—11 kmaccoB npu o0ydenunn ux (usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBeTcTBYET
tpeboBanusiM @I'OC COO k miIaHUPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PEaTU3alMd MEXIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YpPOBHE CpeJHero oOuiero oOpazoBaHMsl, IMJIAHUpPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeIMEeTHbIe (Ha
6a30BOM ypOBHE).

[Tporpamma o (puzmKe BKIIOUYAET:

* IJIAaHUPYEMbIE PE3yNbTaThl OCBOCHHUA Kypca (QU3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE
MIPEMETHBIC PE3YJIBTATHI 110 TOJaM OOYUCHHS;

¢ COACpIKaHnC yqe6Hor0 npeameTa «Pu3uKay 1o rojaM O6y‘leHI/IH.

dusmka Kak Hayka o HanOoJiee OOIIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaUeCTBE y4eOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HAHUN 00 OKpYXaroIleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOpa3yIoUIMi Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUHN, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN ONpelessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. M3yueHnune ¢Gpu3nku BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B popMupoBaHre yMeHUH
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY kypca pu3uku st ypoBHs cpeaHero oOmiero oOpa3oBaHUsl MOJIO0XKEH Pl UCH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHHUSI.



Wnes nenoctHocTH. B COOTBETCTBUM € HEM KypC SBISETCA JIOTUYECKHU 3aBEPLIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (M3UKHU, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOU (DU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBUM C Hel MaTepuall Kypca Gpu3nku 00beMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBusercd (OpMHUpOBaHME IPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELUIECTBE U I0JIE.

Wnes rymanurapusanuu. E€ peanusanus npeanosnaraeT UCIOIb30BAHUE T'YMaHUTApHOTO
noteHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HUKU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Wnes npuknagnoi HanpasieHHocTU. Kype dhusuku npeanonaraer 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHUX M TEXHOJOTUYECKUX MPUJIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hnes oKkomorusanuu pealms3yercss IOCPEACTBOM BBEIEHHUSA DJIEMEHTOB COICP)KaHU,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TaKkKe 00CYKIeHHs MPoOIeM palliOHAIBHOTO MPUPOIOII0JIb30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CTep>XKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHHs
SBIISIOTCS (pu3nUecKkue Teopur ((OpMHpPOBAHWE NPEACTABICHUNH O CTPYKTYpE MOCTPOCHUS
dbuznyeckoil Teopuu, poinu (PyHIAMEHTAIBHBIX 3aKOHOB M MPUHILMUIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTU TEOpHUH, AJIs ONMCAHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOIIECCOB).

CuCTeMHO-IEITETFHOCTHBIN MOAX0 B Kypce (PM3MKHM peann3yeTcs MPekae BCEro 3a CUYET
OpraHHM3alUy SKCICPUMEHTAIBHON JesTenbHOCTH oOyuaromuxcs. [[ins 6a3oBoro ypoBHs Kypca
(GU3UKK — ITO MCMOJB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
7a0opaTOpHBIX PabOT, KOTOpbIE B Mporpamme Mo (usnke oObeAMHEHBI B OOMIUI CIHCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BrlaeneHne B ykazaHHOM IEpEeYHE JIAOOPATOPHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSL M OLEHKH, OCYLIECTBISETCS y4YacTHUKaMH 0Opa30BaTebHOTO
mpolecca UCXo/I U3 0COOEHHOCTEN IIaHMPOBaHMS U OCHalleHUs kaObuHera gusuku. [lpu sTom
o0ecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpKE
IPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHue yAENsieTcsl PElIeHUI0 Pacu€THBIX M KaueCTBEHHBIX 3adad. [Ipu stom
JUTSL pacYE€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 337]a4M C SIBHO 33JIaHHON (PM3MUYECKOW MOJIETIBIO,
MO3BOJISIIOIINE TPUMEHATh HM3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OAHOrO paszzena
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zesioB. [ KadyeCTBEHHBIX 3a/1ay MPUOPUTETOM
ABIISIOTCS 3aJlaHusl Ha OOBACHEHWE TMPOTEKaHUs (PUINYECKUX SBIEHUI U TPOIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyronme BhIOOpa (DU3WYECKONW MOJENTH Il CHTYallud TPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu DPI'OC COO k MarepHaibHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro mporecca 0a3oBbIi ypOBEHb Kypca ()M3MKM Ha YpPOBHE CPEIHErO
o0mrero o0pa3oBaHUs JTOJHKEH W3y4daThCs B YCIOBHAX INPEIMETHOTO KaOWHeTa (pM3WKH WIH B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAY4YHOr0 LMKJa. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXOMMOE JTa00paTOpHOE 00OPYAOBAHUE JISI BHIITOJIHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHUECKHUX TMPAKTHUYECKUX pabOT U JEMOHCTpAIMOHHOE
obopyoBaHue.



JleMoHCTpalioHHOE  00OpyIOBaHWe (QOPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecrevyrBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MPOrpaMMe IO
(GU3HMKe KIIOYEBBIX JEMOHCTpAIUU MJIsi WCCICIOBAHMS HM3y4aeMBIX SIBICHUH W IPOIIECCOB,
SMIIUPHUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe 000OpyJOBaHHME AJII YYCHHUECKHUX MPAKTUYECKUX pabdoT dopMmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M 0O0ECIeYnBacTCsl B pacyéTe OJHOTO KOMIUIEKTAa Ha ABYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOro 0OOpPYIOBaHHUS JOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX J1AO0OpaTOPHil.

OCHOBHBIMH HOEIsIMU U3YUCHUA (bI/ISI/IKI/I B O6H_ICM 06p330BaHI/II/I SABJIAIOTCA:

* popmupoBaHUEe uWHTEpeca W CTPEMIICHUS OOYYAIOIIUXCS K HAYYHOMY H3YYCHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHC Hpe,Z[CTaBHGHHﬁ 0O HAy4YHOM MCTOAC IIO3HAHUA U (bOpMI/IpOBaHI/IC
HCCIICOOBATCIILCKOI0 OTHOMICHUS K OKPYKAIOIIHUM SABJICHUSAM

* (hopMupoBaHKE HAYYHOTO MHPOBO33PEHUS KAaK Pe3ysbTaTa M3y4YCHHS OCHOB CTPOCHHUS
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

* hopmupoBaHue yMEHUW OOBSCHATH SIBJICHUS C HCIIOJIb30BAaHHEM (PU3UYCCKUX 3HAHUI U
Hay4HBIX JI0Ka3aTeJIbCTB;

* popmupoBaHUEe TPENCTaBICHUNH O poiu (DU3MKHU UL Pa3BUTHs APYTUX E€CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJIOTUM.

Joctuxenne 3THX Liejaed oOecnednBaeTcs pelIeHMEM CIEAYIOLUX 3a1ady B Ipolecce
M3Y4eHHUs Kypca (GU3UKU Ha YPOBHE CPETHEro OOIIEro 00pa3oBaHUS:

* IpUOOPETEHNE CHCTEMbI 3HaHUM 00 00X (PU3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

* popMUpOBaHHWE YMEHHMM TIPUMEHATH TEOPETUUYECKUE 3HAHHUS [UII  OOBSCHEHUS
bu3NYeCKUX SIBICHUN B MPUPOAE U ISl MPUHATUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HU,

* OCBOCHHE CIIOCOOOB peIIeHUs] pa3IUYHbIX 3a/1a4 C ABHO 3aJJaHHOW (PHU3HUECKON MOJIEINbIO,
3a/1a4, TMOAPa3yMEBAIOIIUX CAMOCTOATENIBHOE CO3JaHue (U3NYECKOM MOJAeNu, aJeKBaTHOU
YCJIOBHSIM 33J1a4H;

* MOHUMaHWe (U3MUYECKUX OCHOB U MPHUHIIMIIOB JEUCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHHS HA OKPY>KAIOIIYIO CPENY;

* OBJIQJICHUE METOJaMH CaMOCTOSTEILHOTO IUIAHUPOBAHUS W TPOBEACHUS (PU3MUECKHUX
DKCMIEPUMEHTOB, aHallM3a W UWHTepIpeTanud WHGOPMAIUU, OINpEeAeTeHUs JTOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;

* CO3/IaHM€ YCJIOBUW MJI1 PA3BUTHUSI YMEHUN MPOEKTHO-UCCIEAOBATENbCKOM, TBOPUECKOU
JIeSITENLHOCTH.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNIbTaThl OCBOCHUS yueOHOro mpeamera «@Du3HMKa» TOKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, TIO3UTHBHBIX BHYTPEHHMX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHHe KU3HEHHOI'O OIbITa U ONBbITA AESITEIBHOCTH B IIPOLIECCE PEATU3aLUU 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;

IPUHIATHE TPAaJUIMOHHBIX OOIIEYEIOBEUECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHUX
IIEHHOCTEH;

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

YMEHHME B3aUMOJEWCTBOBATh C COLUAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUM C UX
(GYHKLUMSMU M Ha3HAUECHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

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

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKEHHMSIM POCCHUHCKHX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH 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 BocnuTaHusi:

UHTEpEC K pa3iuuHbiM cdepam npodecCHOHATbHOW JESTeIbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M caMOOOpa30BaHHUIO B 00jacTu (PU3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCITUTAHUS:

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

IJIJAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUSA
1eJel yCTOMYMBOrO Pa3BUTHSI 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 (pr3UYECKON HAYKH;

OCO3HAHME IIECHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIecce U3YUYEeHUsT (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.



METANPEIAMETHBIE PE3YJIbTATDBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
ba3oBble Jlornyeckue aAeicTBUSA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

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

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBACMbIX (DU3NYECKUX SIBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUAIbHbBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

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

KOOPJAMHHUPOBATh M BBIIOJHATH PA0OTy B YCIOBHSX pPEAlbHOTO, 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;

BJIa/IETh HaBbIKAMHU Y4Y€OHO-HCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTH B 001acTu
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHUS 3a]1a4
buznYecKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BJIAJETh BUAAMH JACSATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIpPETaluu,
peoOpa3oBaHNI0 M NPUMEHEHUIO B pPa3jMYHBIX YYE€OHBIX CUTYyalUsX, B TOM 4YHUCIE IpU
CO3/IJaHUU Y4EOHBIX MTPOCKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh [PUYMHHO-CIICICTBEHHbIC CBSI3W M AKTyaJlM3UpOBAaTh 3aJady, BbIABUTATh
TUIIOTE3y €€ pEeIICHUs, HAaXOAUThb apryMEHThl JUIsl JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

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

CTaBUTh U (pOpMyIHpOBaTh COOCTBEHHBIE 3aJjaud B 0Opa30BATENbHOM NEATENBHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

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

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00acTei;

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, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMATHU3alUI0 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 OpPraHM3AaLMOHHBIX 3aJad C COOJI0JIeHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEpKaHHS B pPa3IMYHbIX (opMaTax c y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJNEeBOM ayAuTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEICTABJICHHS Y BU3YAIM3aLNH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:



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

pacro3HaBaTh MPEANOCHITKA KOH(MDIMKTHBIX CUTYAIIUi U CMATYaTh KOH(IUKTHL;

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

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NCHCTBUH € y4€TOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

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 BKJIAJa U KAXJIOTO YYaCTHHUKA KOMAaH/bI B OOLINI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IOBEJICHHWE B pA3JIUYHBIX CHUTYalUsX,
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 ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

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 MPpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

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

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULMU B 00JacTu (U3HKH,
MOCTOSIHHO IMOBBIILIATh CBOW 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTh, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMU [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBUIA
Y MBICJIUTENIbHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCUH /ISl OLIEHKH CUTYaIH, BEIOOpa BEPHOT'O PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

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

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B npouiecce 10CTHXEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBI IO (pU3uKe IS
YPOBHsI cpefHero oOmiero oopa3oBaHus y OOYYArOIIMXCSI COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJUIEKT, MPeAINoaralonmi copMIUpOBaHHOCTS:

CaMOCO3HAaHUSs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BHJICTh HAIMPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;



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

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIJICHHE K JOCTHMKCHHIO LENH M YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOS U3 CBOUX BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOMIEH CIMOCOOHOCTh IMOHMMATh SMOIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YUUTHIBATh €T0 MPH OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATbBI

K kxoHmy oOyueHUs mpenMeTHbIE pe3yiabTaThl HAa 0a30BOM YpPOBHE JIOJKHBI OTpa)aThb
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 NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIA 3JIEKTPUUECKHUM 3aps] HpU pELICHUU
du3nYecKux 3a1a4;

pacrio3HaBaTh (PU3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMUKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE, CBOOOJHOE MaJeHHE TeJ,
JIBUKCHUE 110 OKPY)XHOCTH, WHEpIHs, B3aumMmojeicTeue ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE JKUAKOCTeH M TBEPIBIX Tel, M3MEHEHUEe oO0béMa Tell MpU HarpeBaHUU
(oXxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIIapeHHe, KOHEHCAIMs, TUIaBJIeHHe, KpUCTaJUIU3allus,
KUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIIICHUE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPbITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJla, UMIYJIbC Tela, KMHETUYecKas
SHEprusi, NOTEHLHUalbHAas DSHEPIUs, MeXaHHueckass paboTa, MeXaHHuYecKas MOUIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HAuEHMsI U €JMHULIBI, HAXOJUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEITHUUHY
C IpyTUMU BEJIMYUHAMU;

ONMCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUWE Ta3za, TeMIleparypa, CpelHss KHHeTHYecKas SHEeprus
XAOTUYECKOTO JIBUJKEHHUS MOJIEKYJ, CPEJHEKBaJIpaTU4YHasi CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora raza, kodQ(UIMEHT MOJEe3HOro JIEeHCTBUS TEIJIOBOIO
JBUTATENS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOAUThb (OPMYIBI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BEITUUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (U3NYECKUE BEIMUYUHBL: AIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOe MOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHLMAJIOB; IIPU OINUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT HMCIIOJIB3YEMbIX BEIMYUH, UX O0003HAuUeHUs M EAMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;



aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBIEHUS, UCHOJb3ys (DU3UUECKUEe 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axonsl HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUSI MUMITYJIbCa, PUHIUIT CYNEPIIO3UIMN CHJI, TPHUHLIUI
pPaBHOIPABUSl MHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KHUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b CPEIHEH KHHETHMYECKOW 3HEPruu TEIUIOBOIO JBHMIKEHMS
MOJIEKYJ C a0COJIOTHOM TeMIlepaTypo, MEepBBI 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKOoe BBIPAKEHHUE U YCIOBUS (FPaHUIIbl, 00JaCTH) IPUMEHUMOCTH;

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

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3MUECKUX SBICHUH U TIPOLIECCOB C
UCMOJIb30BAaHUEM IHPAMBIX M KOCBEHHBIX H3MEpPEHHMH, Ipu 3TOM  (OpPMYJIMPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaThb YCTAHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TPSMBIE W KOCBEHHBIE H3MEPEHHS (UINYECKUX BEIMYUH, TPU STOM
BbIOMpPATh ONTHUMAJIbHBIN CIIOCOO H3MEPEHUs M HCIHOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIy (U3MYECKUMH BEIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYMPOBaTh YCTAaHOBKY, (PUKCHpOBAaTh pE3yIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEIMYUH B BHUJE TaOaMIl U rpaduKOB, A€1aTh BHIBOJbI
10 pe3yNbTaTaM HUCCIIEOBAHUS;

coOnronarh InpaBuia O€30HaCHOrO TpyAa IMPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 OJKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATENLCKOM M MPOEKTHOW JEATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyJOBAHNUS;

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 (OPMYIBI, HEOOXOIMMBIE Uil €€ peleHHs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTh KayecTBEHHBIE 33JayM: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBlIeHUs y4eOHOH u
HAYYHO-TIOMYJISIpHOW HMH(OpMaIUK, MOJYYEHHOH W3 pPAa3IUYHBIX HMCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOJIyYaeMyro HH(pOpMaIHIo;

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

UCMOJIb30BaTh TEOPETHUECKUE 3HAaHMA 1O (U3UKE B TIOBCEIHEBHOW KHM3HM JUIs
oOecrnieueHus 6€30MacHOCTH Mpy 00pallleHnu ¢ MPUOOpaMH U TEXHUUECKUMHU YCTPOUCTBAMU, ISt
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHUS B OKpY KalolIei cpee;

paboTaTh B IPYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX pOJieH, MIIaHuPOBaTh paboTy
IPYMNIIbl, palMOHAIBHO paclpenessTh OO0S3aHHOCTM W IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJAPTHBIX CHUTYallHsiX, aJeKBAaTHO OIEHHBATH BKJAJ KaXKIOTO W3 yYaCTHHUKOB TPYIIHI B
peleHne paccMaTpuBaeMoN IPOOIEMBI.

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (POPMHUPOBAHUM COBPEMEHHOU
Hay4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHMKH M TEXHOJIOTHH, B NMPaKTHYECKOU
NeSITeTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UIECKON KapTHHBI MUPA;
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VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOAeNel: TOUYeUHBIN
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBIM HMCTOYHUK CBETa, SJAEpHas MOJENIb aroMma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/ipa MPH PelIeHHH (PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nUeckue sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAHTOBOHM (DU3HMKHU: 3JEKTpUUYECKas MPOBOJIUMOCTb, TEILIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLNS, JAEWCTBUE MAarHUTHOIO II0JI1 Ha IPOBOAHMK C TOKOM M JBIKYLIMICS 3apaf,
AJIEKTPOMArHUTHBIE KOJICOaHUs M BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS  CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dext (poroaddekr), CBeToBOS JaBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToma BOJI0pOJIa, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIE CBOWMCTBA BEIIECTBA (PIEKTPUUYECKHE, MarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPENl) U IJIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: DJICKTPUYECKHH 3apsii, cuja TOKa, OJIEKTPUYECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIICHUE, Pa3HOCTh IIOTEHIIMAJIOB, 3JIEKTPOIBUKYIIAs CHIIA,
paboTa Toka, MHAYKLUHS MarHUTHOTO MOJs, cwia Awmmepa, cwia JlopeHia, MHIyKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO MOJICH, MEepUOJ] W 4YacToTa KojeOaHuil B
K0JIeOAaTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IPOIECCE TAPMOHUYECKHX AJIEKTPOMArHUTHBIX
Koyie0aHul, (POKYCHOE pACCTOSIHME M OINTHYECKas CHJIa JIMH3BI, MPH OMUCAHUU TPABHIILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEJIUYMH, MX OOO3HAYEHHS] M EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTUMU BEJIUYHMHAMY,

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPIus U
uMIyasc (OTOHA, MEpUOJ TOJypacmaja, SHEPrusl CBSI3W AaTOMHBIX SJEp, MPU ONUCAHUU
MPaBWJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICI HCHOJIb3YEeMbIX BEJIMYMH, MX OO0OO3HAYCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JaHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUMHBI;

aHaTU3UpPOBaTh (PU3MUYECKUE MPOLECChl U SIBICHUS, UCHONB3Ys (DU3MUYECKHE 3aKOHBI U
OPUHLIMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEJIBHOIO W MAapajUIeIbBHOTO  COEIMHEHUs
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
NPSIMOJIMHEHHOTO pacpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHHs CBETa, 3aKOHBI MPEOMIICHUS
CBETa, ypaBHeHMe OMWHIITeNHHa 11 QoTodddexra, 3aKOH COXpPAHEHUS DSHEPruM, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMS DJJIEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHUs
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH paJMOaKTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBHS (TpaHUIBL,
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 IO HCCIEOBAHUIO (PU3MUECKUX SBJICHUH M TPOILECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX H3MEpEHUi: Tmpu 3TOM  (QOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO0 000PYA0BaHNUS, TPOBOAUTD OMBIT U (POPMYIHPOBATH BHIBOIBL;

OCYILECTBIISATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, IMPH ITOM
BBIOMPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIHUYMH C UCIOIB30BAHUEM IPSIMBIX U3MEPEHUI:
IpPU ATOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTATHI MOJYYEHHOH 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
y4eOHOro0 OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M MPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemats pacu€THBIC 3aa4dl C SIBHO 33JIaHHOM (PU3WYECKOW MOJENBI0, HCIOB3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3aJa4d BHIOMPATh (U3NUIECKYIO
MOJIeJIb, BBIICIATH (U3NYECKUE BEIMUUMHBI U (OPMYIbl, HEOOXOAMMbBIEC i €€ peIICHHUs,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHMUNHBI,

pelmiaTh KAa4YCCTBCHHLIC 3aJjda4r: BBICTpAWBATHh JIOTMYCCKH HCIPOTHUBOPCUMBYIO ICIIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIONIb30BAaTh NPU pPELICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHON HWH(POpPMAIUH, TOJYYCHHONH W3 Pa3UYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMALIHUIO;

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

NPUBOJUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHMUS 1O (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MPU OOpaIllEeHUH ¢ MPUOOPAMU U TEXHHUUECKUMHU 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, pAllMOHATIBHO PACIIPEACIATh 00S3aHHOCTHU U TJIAHUPOBATh IEITEIILHOCTD B
HECTaHJIaPTHBIX CUTYAIIUSX, a/IEKBATHO OLICHWBAThH BKJIAJ KaXKJIOTO U3 YYACTHUKOB T'PYIIIHI B
pelieHue paccMaTpuBaeMou MpoOJIeMBbl.
DopmMupyeMble KOMIIETEHNH:

OK 10. MUcnonwszoBarh B mNpodecCHOHATHHON ACSITEIHPHOCTH YMEHHS W 3HaHUS,
MOJTy4YeHHbIe OOY4YalOIIMMHUCA B XOJE OCBOCHHUSI YUEOHBIX MPEAMETOB B COOTBETCTBHH C
denepanbHBIM  TOCYHApCTBEHHBIM  O0Opa3oBaTENbHBIM  CTaHIAPTOM  CpeIHEro  oOmIero
o0Opa3oBaHusl.

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

O6mwem paboueit mporpaMmsl — 76 yacos

B ToM uucne:

- JIeKIIMM U 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 YacTu 00pa30BaTeIbHON MPOTrPAMMBI 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
- po)e€CCHOHATILHO OPUEHTUPOBAHHBIEC 3aHSITHUS -
- KOHTPOJIbHBIE pabOTHI 4
- IPAKTUYECKHE PAOOTHI 4
CamocTrosiTeIbHasi padoTa ody4yaromerocsi (Bcero) 40
B TOM YHCIIE:
- caMOCTOsATeNIbHAsI pab0oTa HaJl KypCcOBOM paboToii (IIPOEKTOM) -
- BBINOJIHEHUE WHAMBHYaTbHOTO MPOEKTA -
- UHBIC BUJIBI CAMOCTOSITEIILHON PabOTHI 40

HroroBas arrecranusi 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. Hayunble MeTOAbl MO3HAHUS OKpPYXKArOIIero Mupa. Poib sKkcrepuMeHnTa U TEOpUU B MpoLecce MO3HaAHUS
IPHUPOJIBI. DKCIEPUMEHT B (PU3HKE.

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

Posb 1 MecTo ¢u3nKu B GOPMHPOBAHNN COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B IPAKTUYECKOM JIEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHNYECKOTO ABKeHus. Cuctema orcuéra. TpaekTopus.

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

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBIMKeHHEe. ['paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPCHHS, MYyTH U
NepeMENICHUS] MaTEPHAIbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe npmxenue. J[BukeHuWe MaTepHalbHOW TOYKHM IO OKPY>KHOCTH C TMOCTOSSHHOM MO MOJAYJIK CKOPOCThIO. YTJOBas
CKOPOCTb, TUHEWHass CKopocTh. [lepuos u yactota oOpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

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

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3pekKeHHOM MPOCTPAHCTRBE.

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

H3mepeHne ycKopeHus CBOOOIHOTO MaeHHUsI.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBIXKCHHUS C IIEJIBIO OMPE/IETICHUSI MTHOBEHHOM CKOPOCTH.
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HccnenoBanue COOTHOIIEHUS MEXAY IYTSAMH, NPOHACHHBIMM TEJIOM 3a IIOCJIENOBATEIbHBIE PaBHBIC IPOMEKYTKHM BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUU C Ha4aJIbHOM CKOPOCTbIO, PABHOM HYIIIO.

N3ydenue ABUKEHUS IIapuKa B BI3KOM KUIKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

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

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

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

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

Tpenune. Bunbl Tpenust (okosi, cKoibxeHus, kaueHus). Cuna tpeHus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TTOKOSI.
Koadduuunent tpenus. Cuna cCOnpoTUBICHUS IPU ABUKEHUU TeJla B )KUAKOCTH UJIM Trase.

[TocTynaTenpHOE U BpalllaTesIbHOE ABMIKEHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIIUX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBECHS TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue aBm>xeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

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

HccnenoBanue ycloBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3akonvl coOXpaHeHus 6 MmexaHuKe
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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 sHeprusi MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHUN KHHETHYECKOM SHEPTUH.

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

[ToreHunanbHble U HEMOTEHIMAIbHbIE CHIIbL. CBsI3b paOOThl HEMOTEHIUANBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOH SHEPruu CHUCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBUXKEHHE.

[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 U3MEHEHHUEM MEXaHWYEeCKOW SHEPTUH Tella Ha MPUMEPE PACTIKEHUS! PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsiekyasipaas (pM3uKka ¥ TepMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU W MX ONbITHOE oOocHOBaHHMe. bpoyHoBckoe apwxkenue. duddysus.
XapakTep JBM)KEHUS M B3aMMOJAEHCTBHS 4YacTUIl BellecTBa. MoJenu CTpOeHHUs Ia3oB, JKUAKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOWMCTB
BEII[ECTBA Ha OCHOBE 3THX Mojenei. Macca u pazmepsl Mmosiekyin. KomnuectBo BemectBa. [loctossuaas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. Illkana remneparyp Llenscus.

Mozens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUYECKOM TeOpUH MIealIbHOTO ra3a. AGCONIOTHAs TeMIlepaTypa Kak
Mepa CpedHEW KMHETUYECKOW JHEpPruu TEIUIOBOro ABMKEHMs 4dactul rasa. lllkama temnepatyp KeneBuna. ['a3zoBble 3akoHBI. YpaBHEHME
MenneneeBa—Knaneipona. 3akon [lampToHa. M3omporiecchl B HA€aTbHOM Ta3e € MOCTOSHHBIM KOJWYECTBOM BelriecTBa. | paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u306apa.

TexHu4eckue ycTporcTBa M MPaKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.
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Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOI'O B3aUMOJIEHCTBUS.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

Omnpenenenne Macchl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE M3MEpEHI 00bEMa KOMHATHI, JaBJICHHS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoanHaMuueckas cuctemMa. BHyTpeHHss SHEprusl TEPMOAMHAMHUYECKON CUCTEMBI U cIIOCOObI €€ u3MeHeHus. KoJnyecTBO TerioThl U
paboTa. BHyTpeHH:s SHEPrUsl 0OJHOATOMHOTO UJI€JIbHOTO ra3a. Byl Terionepenauu: TeIIONPOBOAHOCTh, KOHBEKLIUS, U3TyUeHHUE. Y IebHasl
TEIUIOEMKOCTB BelecTBa. KoJM4ecTBO TEIIOTHI IPU TEIUIONEPEIAUe.

[Tonsitue 06 anuadatHOM npouecce. IlepBblil 3aK0H TepMOoIUHAMUKH. [IpuMeHeHue NepBOro 3aKoHa TEPMOJANHAMUKYU K U30MPOLIECCAM.
I'padmueckas unTepnperanus padboTs rasa.

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

TennoBble MmamuHbl. [IpuHIMIB AeHCTBUS TeruioBbIX MamuH. [IpeoOpa3zoBaHus >Hepruu B TeIIOBbIX MamuHax. KoadduuueHt
noje3Horo JeiictBus TeruoBoi MamuHbl. [{uka KapHo u ero ko3¢g¢uuueHT mosie3Horo JeicTBuA. DKOJIOrMYECKHe MpoOJieMbl
TEIIOPHEPTETHKHU.

TexHuuyeckue 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).

W3meHeHne BHYTpeHHEHN 3Hepruu (TemMrepaTypsl) Tella Ipy Teruionepeaaye.

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 cocmoanusn eewjecmea. Dazoevie nepexoont

[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. Kpucraminueckue W amMopdHbie Tesa. AHU30TPONHsS CBOWCTB KpucTawioB. JKuakue kpuctauibl. COBpeMEHHbBIC
Mmatepuaibl. [LnaBienue u KpucTauu3amus. Y aeabHas Teriora miasieHus. Cyomumarus.
YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue yCTpoMCTBa M MPAKTUYECKOE IPUMEHEHHE: THUTPOMETP U ICUXPOMETp, KaJlOpUMETp,
COBPEMEHHBIX MaTepHasoB, B TOM YHCIIe HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.
Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

TEXHOJIOTMU ITOJIYUCHHUA

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.
CrniocoObl U3MepeHus BIKHOCTH.
HaGroienne HarpeBaHus ¥ IUIABJICHHS KPUCTAUTMYECKOTO 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 BHUAA JICKTPUYCCKHX 3apsa0B. HpOBO)IHI/IKI/I, JAUDJICKTPUKHU U TMOJIYIIPOBOAHHUKHU. 3aKoH
COXpPAaHCHUA JJICKTPHUUCCKOI'O 3apsaad.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHslil aneKkTpuueckuil 3apsaa. DiekTpuueckoe mnojie. HanpsKEHHOCTh IeKTpUYECKOro
noJist. [IlpuHIun cynepno3unmu 3eKTpudeckux nosel. JINHUM Hanps>KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

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

OnexTpoéMkocTh. KoHneHncaTop. DieKTpo€MKOCTh IIIOCKOT0 KOHACHCATOpa. DHEPrus 3apsDKEHHOT0 KOHIEHCaTopa.

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

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

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 MEXKIAY HUMHU W JUDJIEKTPUYECKOU
IPOHUL[AEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit nekmpuueckuil mok. Toku 6 paznuunvix cpeoax

DNIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. Mctounuku Toka. Cuia Toka. [1ocTOsIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DJIEKTPUUYECKOE COINPOTHUBIICHHE. Y IEJIbHOE CONPOTUBIIEHUE BemiecTBa. llocienoBaTenbHoe, mapauiesibHOE, CMEIIAHHOE COEIUHEHUE
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.

DIIEeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCHUMOCTh COMIPOTUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M HpUMECHash MPOBOAMMOCTH MONYNPOBOIHUKOB. CBolicTBa p—N-nepexona. IlomynpoBoaHUKOBEIE
IPUOOPHI.

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, BOJBTMETP, PEOCTAT, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelIbHbIE
npuOOpPbI, AIEKTPOOCBETUTENbHBIE TMPUOOPHI, TEPMOMETP COMPOTHBICHHUS, BaKyYyMHBIH JHOM, TEPMHUCTOPHl H  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpPsHKEHUS.

3aBUCUMOCTD CONPOTUBIICHUS HUJIMHAPUUECKUX MPOBOAHUKOB OT JJIMHBI, ILIOIIAIM TONEPEUHOT0 CEYEHUsI U MaTepHraa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

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

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

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

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHune CMEaHHOr0 COEAMHEHHS PEZUCTOPOB.

N3mepenne 351eKTpoABUKYIIECH CHUITbl HCTOUHMKA TOKA U €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.
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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/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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https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

®duszuka — Hayka o npupoje. Hayunsie
METO/bI ITIO3HAHUS OKPYKAKOLIEro MUpa
Poine 1 MecTO Gu3uku 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. [|BIsKEeHUE MaTepUalIbHOM
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
BCEMHUpPHOro TAroteHus. Cumna
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.

[ToTenmanpHas SHEPTUST YIIPYTO
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 PACTSKEHUS
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, )KUAKOCTEU 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
WJICJIbHOTO T'a3a, TEPMOJIMHAMUYECKON
CUCTCMBI. KOJII/ILIGCTBO TCIUIOTHI 1
pabora. BuyrpenHnsis sHeprus
OJTHOATOMHOT'O HJICAJILHOTO Ta3a. Buanl
TeIJIonepeaauu. Y aenbHas
TEIJIOEMKOCTh BEIIIECTBA.

IIepBbIil 3aKOH TEPMOAMHAMUKU U €TI0
IIPUMEHEHHE K U30MPOLIECCaM.
Heo6paTumocTs npolLeccoB B MpUpoIe.
BTtopoii 3ak0H TepMOIMHAMUKH.
[Ipunuun nevictus u KIIJ[ rernnoBoit
MamuHbl. [{ukn Kapao u ero KII/I.

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

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue u kunenue. AGCOIIOTHAs 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 TUAIEKTPUKH B
ANEKTPOCTATUYECKOM II0JIE.
DnekTpoéMKkocTh. KoHnaencarop.
JlaboparopHas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa'.
DnexTpocTaTHuecKas 3aluTa.
3azemIieHue AJIeKTPOIpruOOpPOB

OK 10

16

17

DnekTpuyeckuil Tok. ConpoTUBIIEHHUE.
3axon OMa 11 yyacTKa 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

DneKTpUYECKUi 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 MHAYKIMU. 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 cunel 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. JluppakironHas 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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29

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

Co3Be3nus, spKue 3BE3/bl, 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 ¢(u3uku wu/mnm ydeOHON (usmueckoi
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. Kowmmiekt it 1ab0paTopHOTO MPAKTUKYMa 10 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. KowmmuekT s u3y4eHus: BO30OHOBIISIEMBIX ICTOYHUKOB SHEPTUHU (COITHEYHOH, BETPOBOM

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 BakyymHb1l1 KOMOBCKOTO0;

CTONUK 1O HEMHEII;

[IITaTuB AEMOHCTPALIMOHHBIN (PU3UUECKUI;
ONEeKTPOIINTKA;

Habop neMoHCTpaIimoHHbII 0 MEXaHUYECKUM SIBJICHUSIM;
Habop neMoHCTpanimoHHBIH 10 AMHAMUKE BPaAIIaTeIbHOTO BUKCHHUS;
Habop neMoHCTpaIimoHHbII 10 MEXaHUYECKUM KOJIeOaHHSIM;
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;

Peluar nemoHCTpaOHHBIN;

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;

Habop xanmuispos;

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;

Komriektr  mpuOOpoB WM TPUHAUICKHOCTEH  JJII  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;

CrTpenky MarHUTHBIE HA IITAaTUBAX;

CyinraH 3J1eKTpOCTaTUYECKU;

HITaTHBEI N30IMPYIOIIHNE;

DNeKTpOMarHuT pa30opHbIH;

Habop neMoHCTpalimoHHBII 10 TEOMETPUUYECKON ONTHKE;

Habop neMoHCTpanimoHHbIH 10 BOJIHOBOM ONTHKE;

CrieKTpocKoI IBYXTPYOHBIN;

Habop cniekTpanbHbIX 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 1eMOHCTpallMOHHBIX YUeOHBIX TaOIHII.

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
e Msxkume [.5., ByxoBueB b.b., Corckuii H.H. / Ilog pen. IlapdentbeBoit
H.A.®u3uka. 11 knacc. YueOHuk. ba3oBbeiii U yriayOaEHHBIN YPOBHU

3.3 Opranmzanusi o0pa3oBaTeJbLHOr0 Npolecca HAa 3aHATHUAX 10 y4eOHOMY
npeaMery

Peaqn3anus BOCOIUTATEILHBIX ACMIEKTOB B Mpollecce YYeOHbIX 3aHATHI

Ha 3aHsATHSAX HCHONB3YIOTCS BOCHUTATENIBHBIE BO3MOXKHOCTU COJIEP)KaHUsA Y4eOHOTo
npeaMeTa 4epe3 co3/laHue OJIaronpusTHRIX YCIOBUHN ISl IPUOOPETEHHS 00yUJaIOITUMUCS OTBITa
OCYIIIECTBIICHUS COI[MAIIBHO 3HAUMMBIX JIeJ, IMepenady OoO0y4yarouuMcsl COIUMAIbHO 3HAUYMMBIX
3HAHWH, pPa3BUBAIOIINE WX JFOOO3HATEIHHOCTh, ITO3BOJISIONIUE IPHUBJICYhL HMX BHUMAHHE K
SKOHOMHMYECKUM, TMOJIMTUYECKUM, OSKOJOTHYECKHUM, TYMAaHUTApHBIM MpoOjIemMaM Hallero
obmiecTBa, (GOPMHUPYIOIIHE WX TYMAHUCTUICCKOC MUPOBO33PCHUE U HAYYHYIO KAPTUHY MUpA.
Hcnonb30BaHue AKTUBHBIX M MHTEPAKTHBHBIX ()OpM NpoBeIeHNs 3aHATHIH
B mensx peanm3anmuu  KOMIIETEHTHOCTHOTO IOJAXO0JId, MPEIyCMOTPEHO HCIOJIb30BaHUE B
o0pa3oBaTebHOM TMpOIlecCe AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM TMpOBENEHUs 3aHATUN
(KOMITBIOTEPHBIX CHMYJISIIIHMA, JIETOBBIX M POJEBBIX HUIP, pa3dopa KOHKPETHBIX CHUTYaIUH,
MICUXOJIOTHYECKUX U UHBIX TPEHUHTOB, TPYIIOBBIX AUCKYCCHUI) A (OPMUPOBAHUS U Pa3BUTHUS
001X ¥ MpoeCCHOHATBHBIX KOMIIETCHITUH 00yUJarONUXCsl.

3.4. OcoGenHocTH peajqu3anuu nporpammel ¢ npumenesuem 10T u 20

B ocoObix caywasx (kapaHTHH, aKTHPOBaHHbIE JAHM M JIp.), BO3MOXKHA OpTraHH3aIUs
yueOHOro mporecca B (opMe  IUCTAHIIMOHHOTO OOy4eHHs (JJIEKTPOHHOE OOYYCHHE U
JMCTAaHIIMOHHBIE 00pa3oBaTebHble TEXHONOTUN). [1oJ1 3MeKTPOHHBIM OOyueHHEeM MOHHUMAeTCs
opraHu3aiysi 00pa3oBaTeIbHON IESTEIBHOCTH C IPUMEHEHUEM coJeprKalielicsd B 0a3ax JTaHHBIX
U HCHOJB3yeMOW Tpu  peanu3anuu  oO0pa3oBaTENbHBIX IMporpamMMm  HHpOpMalUUd U
obecrieunBarOMX €€ 00paboTKy WH(OOPMAIMOHHBIX TEXHOJOTUM, TEXHUYECKHX CPEJICTB, a
TaKkke HWH(POPMAMOHHO-TEIEKOMMYHUKAIIMOHHBIX CeTei, o0ecrneunBaomuX Mepeaady Io
JUHUSAM CBSI3U YKa3aHHOW HHQOpMAaIMH, B3aMMOJEHCTBHE OOydYarolUMXCsl W MelarornyecKux
paboTtHukoB. Ilox JOUCTAaHIIMOHHBIMH O0pa30BaTEIbHBIMH TEXHOJOTMSAMU IOHUMAIOTCS
o0Opa3oBaTeNbHblE TEXHOJOTHH, peaii3yeMble B OCHOBHOM C NPUMEHEHHUEM HH(OpPMaIlMOHHO-
TEJIEeKOMMYHUKALMOHHBIX CETeH MpH OIMOCPEJOBAHHOM (HAa pACCTOSHUU) B3aUMOAEHCTBUU
00yYaroImuxcst ¥ NeJarorndyeckux paboTHUKOB.

JlucraHiMoHHOEe  00y4yeHHe, B  3aBUCUMOCTH OT TEXHHYECKUX  BO3MOYKHOCTEH
00yyYaromuxcsi, MPOBOAUTCS C MCIIOJIb30BAaHUEM TaKUX (OPM MPOBEEHUS 3aHATUN KaK OHJIaiH-
YPOKH, OHJIaliH-KOH(EpPEeHIUH, OHJIAMH-IEKIUHU, HCIOIb30BaHUE BHJIEOYPOKOB, IMpE3EHTAIIMM,
BO3MOXKHOCTEH 3JIEKTPOHHBIX 00pa3zoBareibHbIX aThopm Yuu PV, pemry EI'D, POII u np, a
TaK k€ B aJbTEpHATUBHBIX (popMax, MpelycMaTpUBAIOLIUX paboTy 00y4aroImIKXCs IO OCBOEHUIO
OPOTPaMMHOTO0 MaTephall C YYeOHBIMM U JUAAKTUYECKMMH TOCOOUSMH, MapIIpyTHBIMU
auctaMmu. JIMCTaHIIMOHHOE 00yYeHUE COMTPOBOXKIAETCS KOHCYIbTHPOBAHUEM 00YUAIOIIMXCS U X
poauTenel (3aKOHHBIX MpeACcTaBUTENEH) B JII000H JOCTYIMHOM IUCTaHLIIMOHHOM (opme.

OOyuarommmMcsi o0ecredeH JOCTYN K pecypcaM 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHoi 6ubnuoreke) KOpaiiT u Jlans.
4. KOHTPOJIb U OHEHKA PE3VYJIbTATOB OCBOEHUSA NIPEAMETA
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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 aTTECTAIMsI PEIyCMAaTPUBAIOT BBIMIOJHEHUE 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€HHbIE€ 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
HaOJTIOEHUST M SKCIIEPUMEHT SIBIISTIOTCSI OCHOBOM
JUTSI BBIABMDKEHUS THUIIOTE3 U TEOPUH

- OLICHKA PEe3yJIbTAaTOB BHIITOJIHEHHS JIAOOPATOPHBIX
pabot
- OLICHKA Pe3yJbTaTOB MPAKTUYECKUX PabOT

MIPUBOJUTH MIPUMEPBI MIPAKTHYECKOTO
UCTIONIb30BaHMs (PU3UUECKUX 3HAHUN

- OLICHKA Pe3yJIbTaTOB 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 BEJINYUH,
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 MPAKTHYECKOI 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

Ol1eHKAa MMCbMEHHBIX CAMOCTONATEIbHBIX M KOHTPOJILHBIX PAGOT

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

OmneHka «4» cTaBUTCS 32 pabOTy, BBITOJHEHHYIO TIOJHOCTBIO, HO TIPH HAJMYUHU B HEWl: a)
He OoJiee 01HOM HerpyOoii omMOKK M OHOTO HeZl04eTa, 0) WK He OoJiee 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
OJTHOM HErpyOOi OMIMOKK M TPEX HEJI0YETOB, 1) WK MPH OTCYTCTBHH OIIUOOK, HO MPU HATUYUU
4-5 gHeno4eToB.

OrneHka «2» CTaBHUTCS, KOTJIa YMCIIO OIIMOOK W HEI0YETOB MPEBOCXOAUT HOPMY, HPH
KOTOPOH MOXKET OBITh BBICTABIICHA OICHKA <«3», WIH €CIU IPABHJIBLHO BBITOJHEHO MEHEE
MIOJIOBUHBI PabOTHI.

OueHKA YCTHBIX OTBETOB

Onenka «5» CTaBUTCA B TOM CiIydae, €CIM ydYamuiics: a) OOHapy)XKMBAaeT IIOJHOE
NOHMMaHKHe (PU3NYECKON CYIIHOCTH PACCMATPUBAEMBIX SIBJICHUI M 3aKOHOMEPHOCTEH, 3HaHUE
3aKOHOB M TEOPHUH, YMEET MOATBEPAUTh MX KOHKPETHBIMH IMPUMEPaMH, MPUMCHHUTh B HOBOM
CUTyallud W TPH BBINOJHCHHM MPAKTHYSCKUX 3aJaHuii; 0) JaeT TOYHOE OIpeNeiCHUuE |
UCTOJIKOBAHUEC OCHOBHBIX IIOHSTHH, 3aKOHOB, TEOPHid, a TaKXKe IPAaBUIBHOE OIPEICICHUE
(GU3NYECKUX BEJIIMYHH, UX CIUHUII U CIIOCOOOB M3MEPECHHUS; B)TEXHUICCKH IPAMOTHO BBIMIOJIHSCT
(bu3nUecKue ONBIThI, YEPTEHKU, CXEMbI, TpaduKd, COMYTCTBYIOIIHWE OTBETY, IPaBUIBHO
3alUChIBACT (OPMYJIbI, MOJIB3YSICh PUHATON CUCTEMOM YCIOBHBIX 0003HAYCHUIl; T) PH OTBETE
HE TMOBTOpPSET JIOCJIOBHO TEKCT Y4YeOHHMKAa, a yMeEeT OTOoOpaTh TJIaBHOE, OOHAapyXHBaeT
CaMOCTOSITCIIbHOCTh U apryMCHTHPOBAHHOCTH CY)XKICHHH, YMEET YCTAaHOBUTH CBSI3b MEKIY
U3y4yaeMbIM M paHEe W3YYCHHBIM MaTEepPHAJIOM IO Kypcy (HU3UKH, a TaKkKe C MaTepHallOM,
YCBOCHHBIM TIPH HM3YyYCHHH JPYTUX CMEXKHBIX MPEAMETOB; J) yMEET MOAKPEIUTh OTBET
HECJIOKHBIMU JICMOHCTPAIIMOHHBIMH  OIBITAMH; €) yMeeT JejaTh aHaiu3, O0OOIIeHUs u
COOCTBEHHBIC BBIBOJBI 10 JIAHHOMY BOIPOCY; ) YMEET CaMOCTOSTEIbHO W PAUOHAIBHO
paboTaTh ¢ yueOHUKOM, TOTIOJHUTEIBHOMN JINTEPATYPOil U CIIPaBOYHUKAMH.

OrneHka «4» CTaBUTCS B TOM Cjlydae, €CJIM OTBET YAOBJCTBOPSET HA3BaHHBIM BHIIIIE
TpeOOBaHUSAM, HO YUaIIMWCA: a) JOMYCKaeT OJHY He rpyOyr omwuOKy WM He OoJyiee IBYX
HE/IOUETOB M MOYKET UX MCIIPABHTh CAMOCTOSTEIBHO, HJIH TIPU HEOOJIBIIION TOMOIIU YIUTES; O)
HE 00JIaJIaeT JIOCTaTOYHBIMU HaBBIKAMH PaOOTHI CO CIPABOYHOW JHMTEpaTypod ( Hampumep,
YUEHHK YMEET BCE HAWTH, MPABHILHO OPUCHTUPYETCS B CIIPABOYHHMKAX, HO pab0OTaeT MEIICHHO).

Orenka «3» CTaBHTCS B TOM ClIydae, €CJIM YYalluiics MPaBUIbHO MOHUMAET (PU3NICCKYIO
CYIIHOCTh pacCMaTPUBACMBIX SIBICHUN M 3aKOHOMEPHOCTEH, HO TPHU OTBETE: a) OOHAPYKUBACT
OTJeNIbHBIC TIPOOETBI B YCBOCHHH CYIIECTBEHHBIX BOIIPOCOB Kypca (U3UKHU, HE TIPEISTCTBYIOIINE
JanbHEHIIEMy YCBOGHHIO MPOrPAaMMHOIO MaTepuaia; ©O) WCIBITBIBACT 3aTPYJAHECHUS B
NPUMEHEHUN 3HaHWM, HEOOXOAMMBIX Il PEUICHUsS 33]a4 Pa3INYHbIX TUIOB, IPU OOBSICHCHUU
KOHKPETHBIX (U3UYECKHUX SBJICHHH HA OCHOBE TEOPUHM W 3aKOHOB, WM B TOIATBEPIKICHHH
KOHKPETHBIX MPUMEPOB MPAKTUUESCKOTO MPUMEHEHUS TEOPHUH, B) OTBEYACT HEMOJTHO HA BOIPOCHI
yautenss ( ymyckas ¥ OCHOBHOE), WJIM BOCHPOHM3BOIUT COJIEp)KaHHWE TEKCTa Y4eOHHWKa, HO
HEIOCTaTOYHO MOHUMAET OT/ICJIbHBIC MOJIOKEHHSI, UMCIOINE BaXKHOE 3HAYCHHUE B OTOM TEKCTE,
r) OOHApyKHBAeT HEAOCTATOYHOE MOHHMAHHWE OTIACIBHBIX ITOJIOKEHHH MPHU BOCIPOU3BEICHUH
TEKCTa Y4eOHMKA, WJIM OTBEYACT HEIMOJHO Ha BOMPOCHI YUHTENs, JONMYCKas OJIHY-IBE IpyOblc
OIMOKH.

OneHka «2» CTaBUTCS B TOM Cllydae, €CJIM YUYCHHK: a) HE 3HACT W HE IMOHUMAET
3HAYUTEIBHYIO WJIM OCHOBHYIO YacTh MPOTPaMMHOIO MaTepuana B IMpeaeiax MOCTABICHHBIX
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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 Oojiee MBYX I'pyObIX OMIMOOK, KOTOPhIE HE MOXKET UCHPABUTH JIAXKE MPU
MOMOIIN YUHUTEJIS.

OueHka 1200pPATOPHBIX M NPAKTHYECKHX PadoT

Onenka «5» cTaBUTCS B TOM Cily4ae, €CJIM YYallUMCS: a) BBIIOJHWI pabOTy B MOJHOM
o0beMe ¢ CcoOmIOaeHNEeM HEOOXOJAMMON TOCJIEeIOBATEIILHOCTH IPOBEICHUS ONBITOB 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 TOYHOCTHIO; 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, €CiH BBIIOJHEHBI TpeOOBaHMS K OLICHKE S5, 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.

Onenka «3» cTaBUTCS, €clU padoTa BBIMOIHEHA HE MOJIHOCTHIO, HO 00bEM BBIMOJTHEHHON
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 € OOJbIIEHd MNOTPEelIHOCThIO, 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 BBINMOJIHCH 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 CiIydae, €ci: 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 TPEOOBAaHUAX 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 W3MECPEHUS; o HE3HaHUC
HAUMEHOBAHWN CIWHHII W3MEpPEHUS, ® HCYMCHHE BBIJCIUThL B OTBETE TJABHOE, ® HEyMEHUE
MPUMEHSTh 3HAHWS IS pelIeHHs] 3a7ady M OOBSICHEHHS (U3NYECKUX SBICHUH, ® HEyMEHUE
JieNaTh BBIBOJBI U 0000IIEHHUS, ® 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 BHINOTHEHUH (U3UYECKOTO DJKCIEPUMEHTa, © HeOpexKHOoe
OTHOILIEHHE K JabOpaTopHOMY 000PYAOBAHUIO U U3MEPUTEIBHBIM MPUOOpaMm.

K neepybvim owubkam credyem omuecmu: ® HETOYHOCTb (POPMYIUPOBOK, ONMpPEICICHHH,
MOHITHUM, 3aKOHOB, TEOPHUI, BBI3BAHHAS HEMOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB
OTIPEICIIIEMOTO TIOHATHS WM 3aMEHOMW OJHOTO-IBYX W3 THUX NMPU3HAKOB BTOPOCTCTICHHBIMU, ®
OIIMOKY TIPU CHATUHU TOKA3aHUU C M3MEPUTETHHBIX MPUOOPOB, HE CBS3aHHBIC C OIpPEICICHHEM
IIEHBI JCNICHUS IIKaJIbl (HapUMep, 3aBUCSIIAE OT PACIIONIONKCHHS M3MEPUTEIBHBIX MPHOOPOB,
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 Ipaduka W Ap., ® HEepalMOHAIBHBIA METOJ pEIICHUs 3a7ayd WIN HEI0CTaTOYHO
MPOJYMaHHBIM IUIaH YCTHOTO OTBeTa (HapylleHWE JIOTHMKH, MOJMEHA OTAEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMHU), ® HEPAIMOHAJIBHBIE METOABI pabOTHI CO CIPABOYHOU M JAPYTroi
JUTEepaTypoil, HEyMEHUE pellaTh 3a7a4u B 00IeM BUIE.
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