BroxeTHoe mpodeccuoHanbHOE 00pa30BaTENbHOE YUPEXKICHHE
XaHThI-MaHCHICKOT0 aBTOHOMHOT'O OKpyra — FOrpel
«Cypryrckuil Kouiemk pycckoil KyapTypsl UM. A. C. 3HaMEHCKOTo»

Paccmotpeno Ha 3acenanuu
HpGI[MGTHO-L[PIKJIOBOfI KOMHUCCHHU
(bu3MKO-MaTEMATUYECKUX
JUCIUITIIINH

Y PEKOMEHJIOBAHO K YTBEPXKACHHIO
IIpoTokon

Ne5 o1 19.06.2023

Yr1Bepxaeno Ilegarornueckum

COBETOM
[IpoTokon

ot «20» urous 2023r.

Ne 09/04-11T1C-4

BBezneno B nelictBue
IIpukazom
oT «21» nrousa 2023r

Ne 09/04-OJ1-163

PABOYAS ITIPOI'PAMMA
[Ipenmera O/1.01.08 ®usuka (6a30BbIi ypOBEHB)

HHJIEKC HaMMEHOBaHUE Yy4eOHOro mpeamera
JUTS CIICIUAIBHOCTH 51.02.01 HapoaHoe Xym0KeCTBEHHOE TBOPYECTBO (TI0
BHUIaM)

KOZ

HAaMMCHOBAHHC

HaMMeHOBaHue nukia O01eo0pa3zoBaTeNbHbIA YUEOHBIN IIUKI

Knacc (kypc): 2 kypc

(cormacHo yueOHOMY IIaHy)

O6mwem paboueit mporpaMmsl — 38 yacos

B Tom uncne:
- JIeKIIUU ¥ YpPOKHU — 38 yacoB

- camocrosTenbHas pabota — 0 yacos

dopma IpoOMeKyTOUHON aTTecTaluu — TuQGepeHIIMPOBaHHbINA 3a4eT, 4 ceMecTp

Pazpabotunk (cocraButens): Kyptun FO.A. mpenonaBarens Gpusuku

Moanucax: Kobuesa AHHa AHaTonbesHa
DN: C=RU, S=XaHTbl-MaHcuickuit
aBTOHOMHBbIV OKpyr - KOrpa, T=[upekTop,
O="BIO[PKETHOE
NPO®ECCUMOHANBHOE
OBPASOBATEJIbHOE YYPEXAEHVE
XAHTbI-MAHCUNCKOrO
ABTOHOMHOIO OKPYTA - tOrPbl ™
CYPTYTCKWUWM KONMNEK PYCCKOW
KYNIbTYPbI M. A.C. 3HAMEHCKOIo™™,
CHWNC=07854168402,
WMNHH=860213823200,
E=ork-hmao@mail.ru, G=AHHa
AHaTonbeBHa, SN=KobueBa,
CN=Kobuesa AHHa AHaTonbeBHa
MecTtononoxeHue: Cypryt

[Oara: 2023-11-22 10:35:47

r. Cypryt
2023



COJEPXAHUE

1. ITACIIOPT ITPOT'PAMMBI

2. CTPYKTYPA U COAEPX)XAHUE ITPOI'PAMMBI

3 YCJIOBMA PEAJIM3ALIMN [TPOI'PAMMBI

4. KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHUS ITPOI'PAMMBI

20

21



1. HACITOPT ITPOI'PAMMBI
0/1.01.08 ®dusuka (6a30BbIil YPOBEHb)

1.1. Ob6aacTh NPpUMeHEeHHUS TPOrPAMMBI

IIporpamma siBiIsIeTCS 4aCThIO OCHOBHOM IpoheccuoHalIbHONH 00pa30BaTeIbHON
nporpammsl B cootBercTBuU ¢ @I'OC no cnienmansHocty 51.02.01 HaponHoe XynoxecTBEHHOE
TBOPYECTBO (110 BUJaM)

1.2. Mecto npeamera B ctpykrype IHIICC3
IIpeamer sBisercs yacthio O0meoOpazoBareabHoro yueonoro mukia (OJ1.00)

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

[Tporpamma 1o ¢u3mke 0a30BOr0 YpOBHS Ha YpOBHE CpEIHEro o0Imero oopazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOKEHHM W TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammel, mpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHMS W KOHLEMIUU IMPErnojaBaHus Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTeNbHBIX oOpraHu3anusix Poccuiickoit  @Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBL.

CopepxaHue mporpaMMbl 1O (U3MKE HaMpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH kapTuHb! Mupa oOydaromuxcs 10—11 kmaccoB npu o0yyeHun ux (usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO nojixoaa. IIporpamma no ¢pusmke cooTBETCTBYET
tpeboBanusiM GPI'OC COO k nuaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOyYeHHs, a TAaKK€ YUYHUTHIBAET HEOOXOAMMOCTH pPEATU3alUU MEKIPEIMETHBIX
cBsizell (DM3UKU C €CTEeCTBEHHO-HAyYHBIMM YYeOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHbBIE LI€IM M3Y4YeHUs (PU3MKU HAa YPOBHE CpelHEro oOuiero oopazoBaHus, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3MKH: JMYHOCTHBIE, METallpeIMETHbIe, IpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma o (usmke BKIIOYAET:

* IJIAaHUPYEMbIE PE3yNbTaThl OCBOCHHUA Kypca (QU3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE
MPEAMETHBIC PE3YNIBTATHI 110 TOJaM OOYUCHHS;

* coziepkaHue yueOHoro npenmMera «Pu3nkay mo rojgam o0ydeHusl.

®dusnka Kak Hayka o Hanbosee oOmuX 3aK0OHaX MPHUPOJIBI, BHICTYMAs B KAYECTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIUN JJis €CTECTBEHHO-HAYYHBIX Y4YEeOHBIX
IPEMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBJICHHUH, N3ydyaeMbIX
XumHel, ouonoruen, usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OIlpenessieT XapakTep M pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJIY4YEHHs] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Vizyduenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ B
(GhopMHUpPOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronmxcs, B popMUpoBaHUE YMEHUH
IPUMEHSTh HAyYHBIH METO]I TTO3HAHUS MPH BBHITIOJTHEHUN MU y4eOHBIX HCCIIEOBAHUH.

B ocHOBY kypca pu3uku 1151 ypoBHS cpeHero oOmiero oopa3oBaHusl MOJOXKEH P UICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TTOCTPOSHHUSI.



Wnes nenoctHocTH. B COOTBETCTBUM € HEM KypC SBISETCA JIOTUYECKHU 3aBEPLIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (U3MKHU, BKIHOYAET KAaK BOIPOCH KJIACCHUYECKOH, 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 MaT€pUH, BELIECTBE U IOJIE.

Wnes rymanurapusanuu. E€ peanusanus npeanonaraeT HUCHIOIb30BAaHHE I'yMaHUTapHOIO
noteHuana GU3NYecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HUKU C pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMH MTPOOIEMaMHU.

I/I,Heﬂ HpHKHaHHOﬁ HaIIpaBJICHHOCTH. Kpr (1)I/ISI/IKI/I npearojgaract 3HakOMCTBO C HIIMPOKUM
KPYroM TEXHUYCCKUX U TCXHOJIOTMICCKHUX HpI/IJIO)KCHI/Iﬁ HU3YUCHHBIX Teopnﬁ M 3aKOHOB.

Hnes oKkomorusanuu pealms3yercss IOCPEACTBOM BBEIEHHUSA DJIEMEHTOB COICP)KaHU,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI 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
SBISIOTCS (u3udeckue Teopuu ((HOpMHpPOBAHWE NPEACTABICHUNW O CTPYKTYpe MOCTPOCHHS
dbuznyeckoil Teopuu, poinu (PyHIAMEHTAIBHBIX 3aKOHOB M MPUHILMUIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTU TEOpHUH, AJIs ONMCAHUS E€CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CuCTeMHO-IEITETFHOCTHBIN MOAX0 B Kypce (PM3HKHM peam3yercsi MPekIe BCEro 3a CYET
OpraHu3aluK SKCIIEPUMEHTAIBHON JIessTeNbHOCTH o0yvaronmxcs. s 6a30Boro ypoBHsl Kypca
(GU3UKK — ITO MCMOJB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX PabOT, KOTOpbIE B Mporpamme Mo (usuke oObeAWHEHBI B OOIIMH CIHCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BrlaeneHne B ykazaHHOM IEpEeYHE JIAOOPATOPHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSL M OLEHKH, OCYLIECTBISETCS y4YacTHUKaMH 0Opa30BaTebHOTO
nporecca UCXo/is U3 0COOEHHOCTEN IIaHMPOBAHUS U OCHaleHUs kaObuHera Qusuku. [lpu sTom
o0ecrieynBaeTcsi OBJIAJICHHE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yaIensieTcs pEeUIEHUI0 PaCUETHBIX M KauyeCTBEHHBIX 3aaad. [Ipu sTom
JUISL pacYETHBIX 3a7a9 IPHOPUTETOM SIBJISIFOTCS 3a7]a4H C SIBHO 33JIaHHOW (PU3HUECKOU MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHATh M3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pa3fena
Kypca, Tak ¥ UHTETPUPYS 3HAHUS W3 Pa3HBIX pa3AenioB. J[Jig Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIISIOTCS 3aJlaHusl Ha OOBSCHEHHWE TPOTeKaHUs (PUINYECKUX SBIEHUH U TPOIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyronme BhIOOpa (DU3WYECKONW MOJENTH Il CHTYallud TPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ tpeboBanusiMu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4ueOHOro rmporecca 0a30BbI ypoBEeHb Kypca (M3MKH Ha YpPOBHE CpEIHEro
obmiero o0pa3oBaHUs JTOJDKEH M3y4aThCsS B YCIOBHUSAX IMPEIMETHOrO KaOWMHeTa (M3UKUA WU B
YCIOBUAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOTro ITUKJa. B xabunete
(bU3UKA TOJDKHO OBITH HE0OX0aMMOe JJabopaTopHOE 000PYI0BAHKE TSl BBITIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YYCHHMUECKHUX TPAKTHUYECKUX pabOT U JEMOHCTpAIMOHHOE
obopyoBaHue.



JleMoHCTpalioHHOE  00OpyIOBaHWe (QOPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ecreyrBaeT MOCTAaHOBKY MEPEYUCIICHHBIX B MPOrpamMMme IO
(GU3HMKe KIIOYEBBIX JEMOHCTpAIUU MJIsi WCCICIOBAHMS HM3y4aeMBIX SIBICHUH W IPOIIECCOB,
SMIIUPHUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaboparopHoe 0o6OpyIOBaHME IJi1 YYEHHUYECKHX MPAaKTUYECKUX paboT dopmupyercs B
BUJIC TEMaTHYECKMX KOMIUIEKTOB M 00€cleYnBacTCs B pacyére OJHOTO KOMIUIEKTAa HA ABYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOrO 0OOPYAOBaHMS JOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LU(POBBIX 1aOOpaTOPHil.

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

* hopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYalOUIMXCS K HAayYHOMY H3YYEHHUIO
IPUPOIbI, pA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHC Hpe,Z[CTaBHGHI/Iﬁ 0O HaydHOM METOAC IIO3HAHHUA U (bOpMHpOBaHI/IC
HCCIICOOBATCIILCKOI'0O OTHOMICHUA K OKPYKAIOIIUM SABJICHUSM

* (hopMupoBaHKE HAYYHOTO MHPOBO33PEHUS KAaK Pe3ysbTaTa M3y4YCHHS OCHOB CTPOCHHUS
MaTepuy U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

* popmupoBaHue yMEHUN OOBSCHATH SIBJICHUS C WCIIOJIB30BAaHUEM (PU3NYCCKUX 3HAHWHA W
Hay4HbIX JI0Ka3aTeJIbCTB;

® (I)OpMI/IpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ 0 poJi (1)I/I3I/IKI/I AJIL pa3BUTHUA APYTHX CCTCCTBCHHBIX
HAayK, TCXHUKH U TEXHOJIOTHIil.

Joctumxenne 3THX Lenell oOecneunBaeTcs pelIeHHEM CIEIYIOIIMX 3a/Jad B Ipoliecce
M3Y4eHHUs Kypca (U3UKU HA YPOBHE CpeIHEro o0Iiero o0pa3oBaHus:

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

* popMupOBaHWE YMEHHMA TIPUMEHATH TEOPETUYECKHE 3HAHUS I OOBSICHEHUS
(buU3MYECKUX SIBICHUN B MPUPOAC U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B TMOBCETHEBHOM
KU3HU;

* OCBOCHHE CIIOCOOOB peIIeHUs] pa3IUYHbIX 3a/1a4 C ABHO 3aJJaHHON (pHU3HUECKON MOJIEeNbIo,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIBbHOE CO3JaHue (PU3NYECKON MOJeNu, aJIeKBaTHOM
YCJIOBHSIM 33J1a4H;

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

* OBJIAZICHHE METOAAMU CaMOCTOSATENbHOIO IUIAHUPOBAHMWS M INPOBEACHMSA (PU3NUECKUX
HKCIEPUMEHTOB, aHAJIM3a W MHTEpIpeTanuu WHPOpPMAlUK, ONpPEICNCHHUs JOCTOBEPHOCTH
IIOJIy4E€HHOTO PE3yJIbTaTa;

* CO3/JaHME YCIIOBUM I PA3BUTHUs YMEHUN NPOEKTHO-UCCIEAOBATEIBCKOM, TBOPYECKOU
JESTCIIBHOCTH.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOTo mpeamera «DPuU3MKa» OJKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  OOIIECTBa,
paclIupeHHre KU3HEHHOI'O OIbITa U OMbITA AESITEIBHOCTH B MPOLECCE PEAM3allUd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0ydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUMCKOr0 00IECTBA;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEUECKMX TI'YMAHUCTHUUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUU B 00pa30BaTEIbHON OpraHU3aluiy;

YMEHHME B3aUMOJEHCTBOBATh C COLUAIbHBIMU HHCTUTYTaMH B COOTBETCTBHUM C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHHCKUX
yu€HBIX B 007acTU (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AE€ATEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIJIIOUasi 3CTETUKY HaYyYHOI'O TBOPYECTBA, MPUCYILETO
¢u3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3iuuHbiM cdepam npodecCHOHATbHOW JESTeIbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M caMO0OpazoBaHUIO B o0jacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TJI00AJIBLHOIO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUI B OKPYKAIOUIEH Cpelie Ha OCHOBE 3HAHUSA
1eJIel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,;

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

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3NUECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe U3YUEHUST (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUIYaIbHO U B TPYTIIIE.



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

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

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

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX (DU3HUCCKUX SIBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI ¢ YUETOM aHAIM3a UMEIOLIUXCS MaTepUAIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBbHOCTh, OLEHMBATH COOTBETCTBHE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU IMOCIIECACTBUH JESITEIILHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJOBHSIX pPEaTbHOT0, BHUPTYaJlbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarejbckme 1eiCTBUSA:

BJIQ/IETh HAYYHOW TEPMHHOJOTHEH, KIIOYEBBIMU MOHATUSIMH U METOJaMU (PU3UYECKOM
HaYyKH;

BJIa/IETh HaBbIKAMHU Y4Y€OHO-HCCIIEOBATEIbCKON U MPOEKTHON AESITEIbHOCTH B 001acTu
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHUS 3a]1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQ/IETh BHUJAMHU JI€ATEIHHOCTU MO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro HHTEpHpeTaIui,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CHUTyallUsiX, B TOM YHCIE TpHU
CO3JIJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEJICTBEHHbIE CBSI3M W aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUINIOTE3y €€ pEeIIeHUs,, HAaXOJUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOUX YTBEPXKICHHI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yJibTaThl, KPUTHYECKU
OIICHUBAThH UX JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3aJaud B OOPa30BATEIbHON NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HUKE B MPAKTHUECKYIO 007IaCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

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

Pabora ¢ undopmaumeii:

BJIQ/IETh HABBIKAMU TOJTY4YeHHS WH(MOpMANUU (PU3NIECKOTO COAEPIKAHUS M3 HCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAM3, CUCTEMAaTHU3alUI0 U
WHTEPIpETAHio HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATH IOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa MHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
peIIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33a4 C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHHUS B PA3NUYHBIX QopMaTax ¢ Yy4ETOM
Ha3HAueHUs MWHPOpPMALMU U LEJIEBOM ayAuTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:



OCYIIECTBIISATH OOIIEHHE HA ypoKaxX (PU3MKU U BO BHE-YPOUHOU N1E€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI U CMSATYATh KOH(QIHKTHL;

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

MOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U HHINBUAYAIbHON PabOTHI;

BEIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUU C y4E€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JEATEeIbHOCTH, OPTraHU30BBIBaTH M KOOPIWHUPOBATH
JOeHCTBUS MO €€ JOCTHIKEHMIO: COCTaBISATh IJIaH ACHCTBMIA, paclpenessTh POoju C y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOMH paboThI;

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

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

OCYIIECTBIISITh MO3UTHBHOE CTPATETMYECKOE IIOBEICHHWE B paA3JIUYHbIX CHUTYalusX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe eiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JESITEIBHOCTh B 00JacTH (DU3HUKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUICHHsS Pacu€THBIX M KAYeCTBEHHBIX 3aJlay, IJIaH
BBIITOJIHEHUSI MPAKTHYECKOH paboThl € y4ETOM HMMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUH;

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

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYIUIUMUA B 001MacTd (U3HKH,
MTOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTeIbHbIN U KYyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

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

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKcun Kak OCO3HAHHUS COBEPIIAEMbIX JAEHCTBHIA
Y MBICJUTENBHBIX MPOLIECCOB, X PE3YIbTATOB U OCHOBAHUI;

UCTIONIb30BaTh IPUEMBI peICKCHH JIJIS OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHUBHI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIILHOCTH;

MPUHUMATH €051, TOHNMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

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

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouiecce 1o0CTHKEHNSI TNYHOCTHBIX Pe3yIbTaTOB OCBOEHHUS MTPOTrPaMMBbI MO (HU3UKe AJIs
YPOBHsI cpefHero oOmiero oopa3oBaHus y OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJJIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HAaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0e;



caMOperyJIUpOBaHuUs, BKJTIOYAIOIETO CaMOKOHTPOJIb, yMEHHe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJallTUPOBATHCS K SMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

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

SMIIATUH, BKIIIOYAIONICH CIOCOOHOCTh MOHHMMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUUTHIBATh €T0 MPHU OCYIIESCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOUICHHS C IPYTHMMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHMIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIly oOydeHHs NpenMeTHble pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJjib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JNeITEeIILHOCTH JIFOACH;

YUUTBIBaTh TPAHULIbI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBIH AJIEKTPUUYECKUHN 3apsii IPU pElICHUU
du3nYecKux 3a1ay;

pacrio3HaBaTh (U3MYECKHE SIBICHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMHUKU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NpPSIMOJIMHEIHOE JBUXKEHHE, CBOOOJHOE MaJeHHE TeJ,
JIBIDKEHUE TI0O OKPYXHOCTH, WHEpPIHs, B3auMmojencTBue Ten, nuddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUAKOCTeH M TBEPIBIX Tel, M3MEHEHUEe oO0bEMa Tell NMpU HarpeBaHUU
(oxJaKJIeHUH ), TEIJIOBOE paBHOBECHUE, UCTIAPEHNE, KOHJICHCAIUs, TUIaBJIEHUE, KpUCTaIN3alys,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JABJICHMS raza IMpH €ro HarpeBaHUU B 3aKPbITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIONIb3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, NEpPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teljla, CHJIa, UMITYJbC Tela, KMHETUYecKas
SHEprusi, NOTEHLHUalbHAas DSHEPIUs, MeXaHHueckass paboTa, MeXaHHuYecKas MOUIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJB3YEMbIX BEJIWYMH, UX
0003HAUEHHSI U €JMHUIIBI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETHUUHY
C IPYTUMU BEIUYUHAMU;

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelnHss KHHEeTH4YecKas >SHeprus
XAOTUYECKOTO JIBJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTHUYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHSISI AHEprusi, pabora rasza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JBUTATENS; IPU ONMUCAHUM MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOJIb3yEMbIX BEJTUUHH,
uX OOO3HAYeHMs U EIUHMIBI, HAXOIUTh (OPMYJIBI, CBA3BIBAIOLINE MAHHYIO (DU3MUYECKYIO
BEJIMYMHY C APYTUMHU BEITUUYUHAM;

ONMCBHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEIECTBA M JIEKTPUYECCKUE SBIICHUS
(mporecchl), UCNONIb3ysl (U3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsij, 3JIEKTpUYecKoe Iolie,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJN, pPa3HOCTh IIOTEHLHUAJIOB;, IpPU ONHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUCHUS W EIMHULIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUMHY C APYTUMH BEIMUYMHAMU;



aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SBJICHUA, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro tarotrenusd, |, |l u |1l 3axonsr HproTOHa, 3aK0oH coxpaHeHuUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETHUYECKYIO TEOPHIO CTPOCHHUS
BEUICCTBA, I'Aa30BbIE 3aKOHBI, CBA3b CPEINHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJ C a0COJIOTHOM TeMIlepaTypo, MEepBBI 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pas3iuyath CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BhIPaKEHUE U YCIOBUS (FPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH,

BBITOJIHATh SKCIEPUMEHTHI 10 HCCIICAOBAHUIO (PU3MYECKUX SIBICHUH M MPOIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M KOCBEHHBIX HW3MEPEHUH, Hpu 3TOM  (HOPMYIUPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEJJI0KEHHOT0 000PYAOBAHUS, TPOBOAUTD ONBIT U (POPMYJIUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKHX BEJIWYMH, HPU ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (U3MUECKUMH BEITUYMHAMH C HCIOJIb30BAaHHEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYMPOBAaTh YCTAaHOBKY, (HUKCHpPOBATH pPE3YIbTATHI
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, J1eNaTh BBIBObI
10 pe3yJbTaTaM MCCIIEN0BaHNUS;

coOnronarh mnpaBuia O€30laCHOIO TpyAa IPU HPOBEACHUM HCCIEOBAaHUNH B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4E€OHO-UCCIIEOBATENIbCKOM M TMPOEKTHOW JEATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U TaOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢u3nyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1aull BHIOUPATh PU3UUYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (OpPMYJIbl, HEOOXOAMMBbIE s €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelaTh KayeCTBEHHBIE 3aJauyd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIEMOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (DU3UYECKUE SBIICHNUS,

UCIOJIb30BaTh NPU PELIEHUMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMM U TPEICTaBICHHUs y4eOHOH H
HAYYHO-TIOMYJISIpHOW HMH(OPMAaIUU, MOJYyYEHHOH W3 pPAa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaINIo;

IPUBOJIUTH MPUMEPHI BKJIa/Ja POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCTOJIb30BaTh TEOPETHUYECKHE 3HAHWA N0 (U3MKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHUS B OKpY KalolIei cpee;

paboTaTh B IPYIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIeH, MJIaHUPOBATh paboOTy
TPYMNIIbl, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaH/IaPTHBIX CUTYalUsIX, aJIeKBATHO OLIEHMBATH BKJIAJ Ka)/JIO0r0 M3 yYaCTHUKOB TPYIIBI B
pelLIeHne paccMaTpuBaeMOoil MPOOIIEMBI.

JIEMOHCTPUPOBATh HA MpPUMeEpax pojib U MeCTO (HU3UKU B (HOPMUPOBAHHM COBPEMEHHON
Hay4YHOU KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIO/IEH, LIETTOCTHOCTh U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;
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YVUUTHIBaTh TPAaHUIBI TPUMEHEHUS M3YyYEHHBIX (QU3NYECKUX MOJENel: TOYEUHbII
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOUYEUYHBIM HMCTOYHUK CBETa, SJEpHAs MOJEIb aTroMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa MPH pelIeHUH QU3HUSCKUX 3a7ad;

pacro3HaBaTh (pU3MUecKHe sBIEHUS (TMpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAHTOBOHM (DU3MKHU: 3JEKTpHUUECKas MPOBOAUMOCTH, TEIIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBME MArHUTHOTO TMOJS Ha MPOBOJAHMK C TOKOM W JABWXKYIIUUCA 3aps,
3JIEKTPOMArHUTHbIE KOJIEOaHUs M BOJIHBI, IPSIMOJIMHEHHOE pacCIpOCTPAaHEHHUE CBETA, OTpaKEHHeE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJSIpU3alUsi CBeTa, IUCIEpPCUsl CBeTa,
doroanekrpudeckuii 3¢ dext (poroaddekr), CBeToBOS JaBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Jia, ECTECTBEHHAs] 1 UICKYCCTBEHHAsl PaAMOAKTUBHOCTE;

OMKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPENl) U INIEKTPOMATHUTHBIC SIBICHUS (TIPOIIECCHI),
UCTIONB3YS  (U3MYCCKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsj, cujia TOKa, OJIJIEKTPUIECKOE
HaIpsKEHUE, JIEKTPUIECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJICKTPOIBIKYIIAs CUIIa,
paboTa Toka, MHAYKLUHS MarHUTHOTO MOJs, cwia Awmmepa, cwia JlopeHia, MHIyKTHBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO MOJIeH, MEpUOA W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX IJICKTPOMATHHTHBIX
KoneOaHui, (OKYCHOE pAcCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, TPU ONMUCAHWH IPABUIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEJIUYMH, MX OOO3HAYEHHS] M EIUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUYHUHY C IPYTHMH BETUYHMHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIOJIB3Ys (U3HUSCKUC
BEJTMYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrUs U
UMIynasC (OTOHA, MEpHOJ ToNypacmaaa, SHEpPrHsl CBsI3W aTOMHBIX SAep, NPU ONHUCAHUU
MPaBUJIbHO TPAKTOBAaTh (U3MUYECKUN CMBICH HCHOIB3YEMbIX BEIUYMH, HX OOO3HAYeHUS U
€JIMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (DPU3UUYECKYIO BEIUYUHY C JAPYTUMHU
BEITMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3MUECKOM BETUYNHBI;

aHAIM3UPOBATh (PU3NYECKUE TPOIECCHl M SBIICHUS, UCHONB3YS (U3MUECKHUE 3aKOHBI U
OpUHUUIBL: 3aKk0oH OwMa, 3aKOHBl IOCJIEAOBATENBHOIO M MApaIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTpaHEHUsl CBETA, 3aKOHBI OTPAKCHHSI CBETAa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHE OWHITeWHa 118 ¢GoTodddeKTa, 3aKOH COXPAHEHUS DOHEPTruu, 3aKOH
COXpPAaHEHHUSI HMIYJbCa, 3aKOH COXPAHEHMS DIIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCcoOBOTO YHCJIa, MOCTyJaThl bopa, 3aKOH paJMOaKTHBHOTO pacmajaa, Mph ATOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHUE W YCJIOBHS (TPAHUIIBI,
00JacTH) IPUMEHUMOCTH,

ONpeNIeNATh HAMPABICHUE BEKTOpPa MHIAYKIUU MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OMUCHIBATH N300PAKEHHE, CO3/IaBAEMOE TNTIOCKUM 3EPKAJIOM, TOHKOH JTMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX H3MEpEHUi: Tmpu 3TOM  (QOpMyIHpOBaTh
npobnemMy/3ajady W TUNOTE3y Y4eOHOro OSKCHEpHMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

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

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIHUMH C UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU ATOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyJIbTATHI MOJYYEHHON 3aBUCHUMOCTHU
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(Gu3n4eckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [A€NaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIC/IOBAHMS,

coOmoaTh MpaBuia 0O€30MacHOro TpyAa NpU TPOBEIEHHH HCCIEAOBAHUN B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Yy4eOHO-UCCIEN0BAaTEIbCKOM U  INPOEKTHOW JAEATENBHOCTU C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aO0OpaTopHOro 000pyJOBAHNUS;

pemiath pacuy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCHOIb3Ys
¢du3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Jaud BHIOUPATh (PU3UYECKYIO
MOJIeJIb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (QOPMYJIbI, HEOOXOAUMBbIE JUIsl €€ pelIeHMs,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYEHHOI'O 3HaU€HUs (PU3MUECKON BEIIUYMHBL;

pemath KayecTBEHHBIC 33/Ja4M: BBICTPAMBATH JIOTUYECKH HENPOTHBOPEUYHMBYIO IICTIOUKY
paccyXKIeHU C ONIOPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBIICHHUS;

UCMOJb30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETALUU U NPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH(OpMAaIUM, MOJYYCHHOW W3 PA3JIMYHBIX HMCTOYHUKOB, KPHUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMALIHUIO;

OOBSICHATh NPUHLUIIBI IEHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BAaHU B [IOBCEJHEBHOM JKU3HU;

NPUBOJUTH TPUMEPHI BKJIA/Ia POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B TOBCEJIHEBHOM KHM3HM JUIs
oOecrieyeHus 6€30MaCHOCTH MTPHU 0OpalleHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JUIs
COXpPaHEHHsI 3I0POBbsSI U COOIIOZICHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie;
paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH, IJIaHUPOBATh paboTy
TPYIIIBI, PAMOHATIBHO PACTIPEACISATh 00S3aHHOCTH M IIAHUPOBATH JICATEIILHOCTD B
HECTAaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLEHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB I'PYIIIBI B
pelieHne paccMaTpuBaeMou MpooJIeMBbl.
®opmupyeMble KOMIIETEHIMH:
OK 01. Beibupats criocoObI pemieHust 3a71a4 npo(ecCHOHaNbHON AeATEIbHOCTH TPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM;
OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHAJIN3a U UHTEPIIPETAllMU HH(DOpMALIUK
U MH(OpPMAIIMOHHBIE TEXHOJIOTUHU JJIs BBIIIOJHEHHUS 3a7a4 Npo(ecCHOHANBHOMN e TeTbHOCTH;

1.4. PekoMeHayeMoe KOJIMYECTBO YacOB Ha OCBOEHHE NMPOIrpaMMbl NpeaMeTa BKJIOYaeT
Yyachl:

O6mwem paboueit mporpammsl — 38 yacos

B Tom uncne:

- JIeKIIMU ¥ YPOKHU — 38 yacoB

- camocrosTenpHast pabota — 0 yacos

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

By yaeOHo# paboThl OO6bem yacoB
O0bem padoueii mporpaMmsbl 38
B TOM YHCJIC YaChl:
- 00s13aTeIbHON YacTH 00pa30BaTEILHON MPOTPAMMBbI 38
- BApMAaTUBHON YacTH 00pa30BaTeIbHOM MPOrpaMMbI 0
YueOHasi Harpy3ka o0y4damomerocss B padore ¢ npenogasarejem | 38
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(Bcero)

B TOM 4YHUCJIC:

- TCOPETUYECKHE U MPAKTHUECKUE 3aHATUS (JICKIHH, YPOKH) 30
- IpohecCHOHAILHO OPUCHTHPOBAHHBIC 3aHSATHUS -
- KOHTPOJIbHBIE PAOOTHI 4
- 1abopaTopHbIC PAOOTHI 4

CamocrosiTesibHas padoTa o0yuyawuierocs (Bcero)

B TOM YHCJIC:

- CaMOCTOsTEJIbHAS paboTa Hajl KypCOBOW paboToM (IIPOSKTOM)

- BBIITIOJJHCHHUEC HHANBUAYAJIbHOT'O ITPOCKTA

- UHBIC BHJIBI CAMOCTOSTEIHLHOU PabOTHI

Hrorosas arrecranus B popme nuddepeHunpoBaHHoro 3auera B 4 cemecrpe

13



2.2. Conep:xanue y4eOHOIr0 npeameTa

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o npupoje. Hayunble METOIbI MO3HAHUS OKPYXKAIOIIEro Mupa. Poib SKCliepuMeHTa U TEOpUU B MPOLIeCcCe MO3HAHUS
PHUPOJIBL. DKCIEPUMEHT B (PU3HKE.

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

Posb 1 MecTo (u3nKu B GOPMHUPOBAHUN COBPEMEHHON HAYYHOM KapTHHBI MUPA, B IPAKTUYECKOH eI TEIHHOCTH JIO/ICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe ABuxeHne. OTHOCUTEIBHOCTh MEXaHNYECKOTO ABMKeHus. Cuctema orcuéra. TpaekTopus.

[Tepemenienne, CKOpOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepPHAbHON TOUKH, UX MPOEKIUU HA OCH CUCTEMBbI
koopauHat. ClioKeHue NepeMEeIieHU U CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABWKECHHE. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPCHHS, MyTH M
NepeMENICHUS] MaTEPUAIbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonunelinoe npmxenue. J[BukeHUe MaTepHaIbHOW TOYKM MO OKPYXKHOCTH C TMOCTOSHHOW MO MOJYJIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, TUHEWHass ckopocTh. [lepuos u yactoTa oOpatmienus. LleHTpocTpeMUTEIbHOE YCKOPEHUE.

TexHu4ecKne yCTpoCTBa U MPAKTUUYECKOE TPUMEHEHHUE: CITUIOMETP, IBIKEHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MepeaduH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3pekKeHHOM MPOCTPAHCTRBE.

Habmronenne aBmxeHus Tena, OpomIeHHOTO MO YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne ycKopeHus CBOOOTHOTO MaCHHS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBIXKCHHUS C IIEJIBIO OMPE/IETICHUSI MTHOBEHHOM CKOPOCTH.
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HccnenoBanue COOTHOIICHUS MEXAY IMYTAMH, NPONICHHBIMH TEJIOM 3a IIOCIEIOBATCIIBHBIE PABHBIE INPOMEKYTKHM BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBUJKEHUU C Ha4aJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydenue ABUKEHUS IIapuKa B BI3KOM KUIKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['amunes. [lepssiii 3akoH HeroToHa. MIHepuuanbHble CUCTEMBI OTCUETA.

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

3akoH BceMupHoOro Tsarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunbl Tpenust (okosi, cKoibxeHus, kaueHus). Cuna tpeHus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TTOKOSI.
Koadduunent tpenus. Cuiia COnpoTUBICHUS IPU ABMIKEHUM TeJla B )KUIKOCTHU HJIU rase.

[TocTynaTenpHOE M BpalllaTesIbHOE JBMXKEHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHUyecKkue ycTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHue Macc B3aMOJIEHCTBYIOIIUX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnoxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJI TPEHNUS NOKOSI, KAYE€HUS U CKOJIBKECHMUS.

Ycnosus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue aBm>xeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIMX B MIPYKHHE U PE3UHOBOM 00paslie, OT ux JeopMalmH.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coOXpaHeHus 6 MmexaHuKe

15



Nmnynsc MaTepuaabHOW TOYKH (Tena), CUCTEMbl MaT€pUAIbHBIX TOYeK. VMMmynbc CHIIbl M M3MEHEHUE HUMIyjbca Tela. 3aKOH
COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUYKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernyeckas sHeprust MaTepuanbHOM TOUkH. Teopema 00 U3MEHEHNH KUHETUYECKOM SHEPTUu.

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

[ToreHuManbHble U HEMOTEHIMAIbHBIE CHIIbL. CBsI3b paOOThl HEMOTEHLUUAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW 3HEPIUU CUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuyeckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, NPY>KUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBUXKEHHE.

[Tepexox mOTEHIIMATFHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

H3ydeHne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paOOTHI CUITBI C U3BMEHEHHUEM MEXaHWYEeCKOM SHEPTUH Tella Ha IPUMEPE PACTHKEHHUS PE3HHOBOTO JKI'yTa.

Pa3nen 3. MoJsiekyasipaas (pM3uKka ¥ TepMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KMUHETUYECKOH TEOpUH M MX ONbITHOe oOocHoBaHWE. bpoyHoBckoe apwxkenue. duddysus.
XapakTep JBM)KEHUS M B3aMMOJEHCTBHS 4YacTHIl BemlecTBa. MoJenu CTPOEHHUs Ta30B, KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB
BEII[ECTBA Ha OCHOBE 3THX Mojelnei. Macca u pazmepsl Mosekyi. KomnuectBo BemectBa. [loctosaHas ABorapo.

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

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHYECKOM TeOpUH HJlealIbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak
Mepa CpedHEeW KMHETUYECKOW JHEPruu TEIIOBOro IBMKEHMS dacTtul rasa. Illkxama temnepatyp KenpBuHa. I'a30Bble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B HI€aqbHOM Ta3e C TOCTOSHHBIM KOJWYECTBOM BelmiecTBa. | paduueckoe
IpeJICTaBICHNE N30IPOLIECCOB: U30TEPMa, H30X0pa, n3o00apa.

TexHuueckue ycTpoucTBa M MPaKTHUECKOE 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 JBHXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul

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

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHaMudeckas cuctemMa. BHyTpeHHsISI SHEPTUsl TEPMOJMHAMUYECKON CUCTEMBI U CrIOCcOObI €€ n3MeHeHus. KoamuecTBo TemoThl 1
paboTa. BHyTpeHH:s SHEPrUsl 0THOATOMHOTO UJI€AJIbHOTO ra3a. Bubl Terionepenauu: TeIIONPOBOAHOCTh, KOHBEKLIUS, U3TyUeHHUE. Y IebHasl
TEIUIOEMKOCTB BelecTBa. KoMuecTBO TEIUIOTHI IPU TEIIoNepeaye.

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

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

TennoBble MmamuHbl. [IpuHIMIBL AeHCTBUS TeIUIOBbIX MamuH. [IpeoOpa3zoBaHus >HepruM B TemaoBbIX MamnHax. Kosdduuuent
noje3Horo JeiictBus TeroBoi MamuHbl. I{ukn KapHo u ero ko3¢¢uIMEHT MOJE3HOro JeHcTBUA. OKOJIOIMYecKHe MpoOsieMbl
TEII0PHEPTETUKHY.

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTaTellb BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIBHUK, KOHIUIIMOHED.

Llemoncmpayuu

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

W3meHeHne BHYTpeHHEHN 3Hepruu (TemMnepaTypsl) Teja Ipy TeIuionepeaaye.

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

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

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapoobpazoBanue u KoHAeHcauus. Mcnapenue u kuneHue. AOGCOMIOTHAs U OTHOCUTEIbHAsI BIAXKHOCTh BO3Ayxa. HacklmeHHbIH map.
VY aenbHas TemioTa mapoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUS.
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Teépnoe Temo. Kpucrammmueckue u amopdubie Tena. AHH30TPONUS CBOWCTB KpucTawioB. JKuakue kpuctaiuibl. COBpeMEHHBIC
Mmatepuaibl. [InaBinenue u Kpuctaum3anus. Y aeabHas Teriora miasienus. Cyonumanus.
YpaBHeHHe TEIUIOBOTO OallaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP,
COBPEMEHHBIX MaTeprasoB, B TOM YHCIie HAHOMaTEPHAaIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

KaJIOPUMETP, TEXHOJOIMHU IIOJTYUYCHHA

Kunenve npyu mnoHM>KEHHOM JIaBJICHHUH.
CrniocoObl U3MepeHus BIKHOCTH.
Habmonenne HarpeBaHus ¥ IUIaBJICHHS KPUCTAJUIMIECKOTO BEIIECTBA.
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. [[Ba BHAA JJICKTPUUYCCKUX 3apPs10B. HpOBOI[HI/IKI/I, AUBJICKTPUKU U IMOJTYIIPOBOJHUKH. 3aKoH
COXpPAaHCHUA JICKTPHUUCCKOI'O 3apsaa.

B3aumopneiictBue 3apsaoB. 3akon Kynona. TodeuHbIN 3IEKTPUUYSCKUN 3apsia. DieKTpudeckoe mose. Hanpspk€HHOCTD 3JIEKTPUYECKOTOo
nosist. [IprHIAI cynepno3uiuuy MEKTPUIECKUX Mosei. JIMHNK HanpsyKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGora cun QJICKTPOCTATUUCCKOT'O IIOJIA. [Torenunan. Pa3HOCTh MOTEHIIMAIOB. HpOBOI[HI/IKI/I U JUBJICKTPUKU B SJICKTPOCTATHUYCCKOM
ITOJIC. I[I/I3J'ICKTpI/I‘leCKa$I IMPOHUIACMOCTb.

OnektpoéMkocTh. KoHencaTop. DmeKTpo€MKOCTh MIIOCKOTO KOHIEHCATOpa. DHEPTHsl 3apsHsKEHHOT0 KOHJIEHCAaTopa.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: SJIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE
AIIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBATIBHBIN anmnapar, CTPYHHBIN IPUHTED.

Llemoncmpayuu

VYCTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

IIpoBOAHUKY B 2JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIM3TIEKTPUKH B DJIEKTPOCTATUYECKOM TTOJIE.
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3aBUCUMOCTbh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIAAM IUIACTHH, PACCTOSHMS MEXKIAY HUMHU U JIUDJIEKTPUUYECKOU
IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATOopPa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku 6 paznuunsix cpeoax

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

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DJIEKTPUUYECKOE COINPOTHUBIICHHE. Y IEJIbHOE CONPOTHBIIEHHE BeunlecTBa. IlocienoBarenbHoe, mapajjiebHOE, CMEIIAHHOE COSAUHEHUE
MIPOBOJHUKOB.

Pabota anekTpuueckoro Toka. 3akoH [xoyms—JIenna. MOmHOCTh 371EKTPUIYECKOTO TOKA.

DJIeKTPOABMKYIIAsl CHUJIa ¥ BHYTPEHHEE COMPOTHBICHUE MCTOYHUKA TOKA. 3aKOH OMa ISl MOJHON (3aMKHYTOM) 3JEKTPUYECKOM 1IN,
KopoTtkoe 3aMbikanue.

DNeKTpOHHas IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIICHHSI METANIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTbD.

DneKkTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M HpPUMECHAas MPOBOJUMOCTH MONYNpOoBOAHUKOB. CBoiicTBa p—N-nepexona. I[lomynpoBoaHUKOBEIE
IPUOOPHI.

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

OnekTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTeNbHbIN pa3psaa. Monnus. [Tna3ma.

TexHu4ecKknue yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UICTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE
npuOOpbI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BAKyyMHBIM JHOJ, TEPMHUCTOPHI U  (OTOPE3IUCTOPHI,
MOJTYNPOBOTHUKOBBIN U0, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaApsHKEHMS.

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

CMmenaHHoe COeTMHEHUE IPOBOJHUKOB.

[IpsmMoe wu3MepeHHne >IeKTpOoABMKYIIEH cuibl. KoOpoTkoe 3amplkaHWE TalbBaHWYECKOIO JJEMEHTAa W OLEHKa BHYTPEHHETO
COITPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.
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OIIHOCTOPOHHSS MPOBOJIUMOCTD AUO/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

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHuTOB. MarHuTtHoe mnoJie. Bexkrop MarHutHOM wuHAYKUWU. [IpuHImn
CYNEepHO3UIIMM MATHUTHBIX MoJied. JInHUU MarHuTHON MHAYKIMU. KapTrHa TMHUNA MAarHUTHON MHYKIIUK T0JISI TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1moJjie MpOBOJIHUKA ¢ TOKOM. KapTuHa JUHMI MHIYKIUK MAarHATHOTO MOJISI JJIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O NMPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcreaa. BzaumoaeiicTBre npoBOIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ Moaynb U HanpaBlieHue. [[BrKeHNe 3apsKEHHOM YaCTHIIBI B OJTHOPOJAHOM MarHuTHOM moie. Pabota cunel Jlopenna.

SIBneHue 3JIeKTPOMAarHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM MHAYKLUHMH. OJEKTPOABMKYIIAs CHJIa WHAYKUUU. 3aKOH
ANIEKTPOMATrHUTHOM MHAYKIMU Papanes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABUKYINAS CUJIa MHAYKIIMU B MPOBOIHUKE, ABUKYIIEMCS IOCTYMATEIbHO B OJHOPOJIHOM
MarHuTHOM TI0JI€.

[IpaBuio Jlenna.

NHaykTHBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIA CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpoWcTBa M MPAKTHUUECKOE NPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

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

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

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 KoyieOaHus. ['apMonunueckue konebanus. Ilepuon, dacrora, ammutyaa u dasa
KosieOanuii. IIpyXWHHBIM MasTHHUK. MaremMaTndeckuid MasTHHK. YpaBHEHHE TrapMOHMYECKHX KoiyeOanuil. [IpeBpamieHue sSHEprud IpH
FapMOHHMYECKUX KOJICOAHUSX.

Konebartenbubiit koHTYp. CBOOOJHBIE SJEKTPOMArHUTHbIE KOJNEOAHUS B HICATHHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMHU U JJIEKTPOMArHUTHbIMU KoneOanusmu. Popmyna TomcoHa. 3aKOH COXpaHEHMs] SHEPTUU B HJICATBHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aryxaromux koiedanusax. BeiHyk1eHHbIE MeXaHNUecKue Koyie0anus. Pezonanc. BeIHYKIEeHHbBIE 3JIEKTPOMarHUTHBIC
KOJIeOaHMSI.

[lepemenHbIil Tok. CUHYCOUJAIbHBIN IEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U JACHCTBYIOIIEE 3HAUYEHUE CHUIIbI
TOKA U HaNpPsHKEHUS.

Tpanchopmarop. IlpousBoactBo, mepemada W MOTPEOJECHUE DIIEKTPUUECKOW SHEPTHH. DKOJIOTUYECKHE PHUCKH TPU TPOU3BOJICTBE
anekTposHeprun. KynbTypa UCTIOIb30BaHUS 3JIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HMU.

TexHuueckue yCTpoWCTBA M MPAKTHUUECKOE NPUMEHEHHUE: DJIIEKTPUUECKHIl 3BOHOK, TE€HEpaTop NEPEeMEHHOI0 TOKa, JIMHUHU
AJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KosiedaTenbHOM cucTeMbl (IPY>KMHHBIN HIIM MAaTeMAaTUYECKUN MasTHHK).

HaOGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcumorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) [T AJIEKTPOMArHUTHBIX KOJIGOaHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COSIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHACHCATOPa.

Moenb TUHUY DIIEKTPOIIepPETaun.
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Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH NIEPHO/Ia MAJIBIX KOJIEOAHUH rpy3a Ha HUTH OT AJUHBI HUTH M MaccChl rpy3a.

HccnenoBanue epeMEHHOIO TOKA B LIETIH U3 M10CIIE0BATEIBHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60TIHbL

Mexanudeckue BOJIHBI, ycloBus pactipoctpanenus. [lepuon. CkopocTs pacnipocTpaHneHus U JuiHa BoJIHbL. [lonepednsie U npoaoabHbIe
BOJIHBL. MHTEepdepeHnrs u nudpakuns MEXaHUUIECKUX BOJIH.

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

DONEeKTPOMarHUTHBIE BOJIHBL. YCIOBUS H3IydeHUs JJICKTPOMArHUTHBIX BOJH. B3amMuas opueHnrauus BekTtopoB E, B, V B
AJIEKTPOMArHuTHOM BosHe. CBOICTBA 3JIEKTPOMArHUTHBIX BOJH: OTpPaXEHUE, MpeoMIICHUE, Moispusanus, audpaxuus, UHTephepeHIus.
CKOpOCTb AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 371eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHUuyecKkue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBas JAMATHOCTHKA B TEXHUKE U
MEAMILIMHE, Pajiap, paluoNpuEMHUK, TEIIEBU30p, aHTEHHA, TeaedoH, CBYU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne otpaxkeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Audpakiiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTY/IOM ¥ 9acTOTOM KOJieOaHMiA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHNE, O pU3alus, Tudpakuus, HHTepdepeHIusl.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonuHeitHOe paclipocTpaHeHHE CBETa B OJHOPOAHOM cpeze. JIyd cBera. ToueuHbIil HCTOUHHK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeNoOMIIeHUS cBeTa. AOCONIOTHBIM TMOKa3aTenb mpeiaoMieHus. [lonHoe BHyTpeHHee OTpaskeHue.
[TpenenbHBIN yroi MOJHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro csera. LBer.

Cobupatoue u pacceuBarolue JMH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSIHME M ONTHYecKas cujia TOHKoW nuH3bl. [locTpoenue
M300pakeHU B COOMPAIOLINX U pacceuBaroluX JuH3ax. PopMysia TOHKON JIMH3BL. Y BEIUYEHHUE, TaBaeMOe JTMH30M.
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[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. WHTepdepennus cera. KorepeHTHbIE WCTOYHHKH. YCJIOBUS HAOMIOACHHUS MAaKCUMyMOB M MHUHUMYMOB B
uHTEp()EPEHITMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHHUKOB.

Hudpakmaus cera. Judpakinmonnas pemérka. Y cioBrue HaOIIOICHNS TJIaBHBIX MAKCUMYMOB TIPH MaJIeHUA MOHOXPOMAaTHYECKOTO CBETa
Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHUYECKHEe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: OUYKH, Nymna, (poToammapaT, MPOSKIIMOHHBIN armapar, MEKPOCKOI, TEJIeCKOII,
BOJIOKOHHAS OITHKA, TU(PPaKIIMOHHAS PEIIETKA, TOISIPOU/I.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHne. Moiesib CBETOBOIA.

HccnenoBanue CBOMCTB N300paKCHHI B JIMH3aX.

Mojenun MUKpPOCKOIIa, TeecKona.

HaGmronenne unaTepdepeHum cera.

HaGmronenne nudpaknuu cBera.

HabGnronenue aucnepcun cBera.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.

[Tosryuenue cnekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabGmronenue mossipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne noka3aresnst IpeioMIICHUs CTEKIA.

UccnenoBanune CBOMCTB M300pakeHHM B JIMH3aX.

HabGmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPHH OTHOCHTEIbHOCTH

['paHunbl TPUMEHUMOCTH KJIACCHUYECKOW MexaHUKH. [locTynaTel crienuanbHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYIIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMIT OTHOCUTEILHOCTH DUHILTEIHA.

OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHHUE JTTHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas puszuka
Tema 1. Dnemenmul Keanmoeoii onmuKu
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®otonbl. Dopmyna [Tnanka cBsi3u SHEprUM GOTOHA C €r0 YaCTOTOWH. DHEPIrHs U UMITYJIbC (POTOHA.

Otkpeitue u uccneaopanue porodrpdexra. Onbitel A. I'. CToneroBa. 3akonsl poTtodddekra. YpaBHenue DiHmTeHa 11 Gotodrddexra.
«KpacHnas rpanuna» porospdexra.

JaBnenue cBeta. OnbiTel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTOIEeMEHT, (POTOIaTIMK, COTHEUHAst OaTapesi, CBETOAHO.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -yactuil. [lnanerapuas moaens atoma. [loctynatel bopa. U3nydenue u
noryiomenne (OTOHOB TPH TEPEXOoJe aToMa C OJHOTO YpPOBHS PHEPruu Ha Apyroil. Buasl crmektpoB. CHekTp ypoBHEH sHeprum aroma
BOZIOpOAA.

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

CHOHTaHHOE U BBIHYK/JEHHOE U3JTyYEHUE.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: CIIEKTPaIbHbIN aHau3 (CIEKTPOCKO ), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CcTpoeHus sapa. OTkpeiTHe panunoakTuBHOCTH. OmbiThl Pesepdopna mo ompenenenuio
COCTaBa paJIn0aKTUBHOTO U3nyyeHus. CBoiicTBa anb(a-, 6eta-, raMmMa-u3IydeHus. BiusHue painoakTHBHOCTH Ha XKHUBBIE OPTaHU3MBI.

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

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amMa-u3iaydeHue. 3aKkoH paAHOaKTHBHOIO pacmaja.

DHeprus CBs3U HYKJIOHOB B siape. S aepHble cuibl. Jlegext macchl sapa.
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Snepusle peakuuu. [lenenue u cuHTE3 SAEP.

SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBHI SAECPHON IHEPTETHKH. DKOJIOTHMUYECKHE ACIEKTHI SIIePHOMN
SHEPIreTUKMU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HaOJFOIEHUS M PETUCTPALIMK 3JIEMEHTAPHBIX YaCTHII.

OyHiaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa BuiibcoHa, sIepHbIi peakTop, aToMHas boMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTHI ACTPOHOMHUH U ACTPOPU3NKHU

Otanbl pa3zBUTHS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE aCTPOHOMMUH.

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

ConneuHas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3AbI, MX OCHOBHBIE XapaKTepUCTHKHU. J(narpamma
«CHEKTpaJIbHBIA KJIACC — CBETUMOCTBH)». 3BE3/bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB)» ISl 3BE37 IJIaBHOU
nocJyieIoBaTeIbHOCTH. BHyTpeHHee ctpoeHnue 3B€31. COBpeMEHHbIE TIPEICTABICHUSI O TTPOUCXOXKICHUH U 3BOMOIMK CoNHIIA U 3BE3/. DTaIbl
JKU3HU 3BE3I.

Mneunsiii [yt — Hama [Mamaktuka. [lonoxxenue m nBukenune ConHua B [Mamaktuke. Tumbl ramakTuk. PaguoranakTHKu M KBa3apbl.
YEpHble ABIPHI B A1pax rajlakTHK.

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

MacmrabHas ctpykrypa Beenennoit. Meraranakruka.

Hepeménasie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJ1a30M C HMCIOJb30BAaHUEM KOMITBIOTEPHBIX TPUIIOKECHHUN 711 OMPEeTICHUS TOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3/IMst CEeBEPHOTO MOJYIIAPHS U IPKHE 3BE3IBI.

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

O0o0maroniee NOBTOPeHUE
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MexknpeaMeTHbIe CBSI3H

N3yuenne kypca (Qu3MKH 0a30BOTO YPOBHSI OCYILECTBIISIETCS C YYETOM COAEPIKATENBbHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpa(uu 1 TEXHOIOTHH.

Medicnpeomemmvle nonsamus, CBI3aHHBIE C U3YYECHHEM METOJOB HAyYHOTO MO3HAHUS: SBJICHUE, HAYYHBIH (aKT, TUIOTE3a, PU3nYecKas
BEJINYMHA, 3aKOH, TEOPHs, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTMPOBAaHHE, MOJIE)b, H3MEPEHUE.

Mamemamuxa: pelieHne CHCTEMbl YypaBHEHHWH, JuHEWHHas ¢yHKuus, napabomna, rtumepOoia, HX TpapuKH U  CBOMCTBA,
TPUTOHOMETpHUUYECKHE (PYHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHH
HAa OCH KOODJHMHAT, CIIO)KCHHE BEKTOPOB, TPUTOHOMETpHYEeCKHEe (YHKIMU: CHHYC, KOCHMHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M UX MPOCKIMU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB, IIPONU3BOIHBIE JIEMEHTAPHBIX (PyHKINH,
NPU3HAKH TOJ00HS TPEYTOJILHUKOB, OTPEICTICHHE TUIOMIAAN TUIOCKUX GUTYp B 00BEMa TelL.

buonoeusn: mexanmueckoe NBHKEHHUE B JKUBOUM mpuponae, TudQy3ns, 0cCMOC, TEIII0OOOMEH KHUBBIX OPraHU3MOB (BHBI TEILUIOTIEPEIAUH,
TEIJIOBOE PABHOBECHUE), HIIEKTPUIECKUE SIBIICHHUS B )KUBOU MPUPOJE, HICKTPUUECKHUE SIBICHUS B )KUBOU MPUPOJE, KOJIeOaTEeIbHbIEC IBM)KECHHS B
KMBOH MIPUPO/IE, ONITUYECKHE SBICHUS B )KUBOW MPUPOJIE, CHCTBUE PaJANAIMY HA )KUBbIE OPTaHU3MBI.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHNE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHASI Macca, TETIOBBIE CBOMCTBA TBEPIBIX
TEJ, )KUAKOCTEH U Ta30B, ANEKTPUUECKUE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAs AUCCOIMAINS, TaTbBAHUKA, CTPOCHHE aTOMOB M MOJIEKYII,
KPHUCTAJUINYECKas CTPYKTypa TBEPBIX TEJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKOH PEIIETKH, CIICKTPAIbHBIA aHAJIH3.

l'eoepaghus: BIaXKHOCTh BO3JyXa, BETpPhbl, OAPOMETpP, TEPMOMETP, MATHUTHBIE MOJIOCA 3€MJIH, 3aJI€KU MATHUTHBIX Pyl, (GOTOCHEMKA
3eMHOM MTOBEPXHOCTH, MPEICKa3aHNe 3EMIICTPSICCHHIA.

Texnonoeusn: mpeoOpa3oBaHUE IBMKEHUH C WCIOJIH30BAHMEM MEXaHU3MOB, YUYET TPEHHS B TEXHUKE, MOJIIMITHUKH, HCIIONB30BaHUE
3aKOHA COXPaHEHMs UMITYJIbCca B TeXHHUKE (pakera, BOJOMET W JIpyrue), ABUraTeilb BHYTPEHHETO CrOpaHMs, MapoBas TypOMHA, OBITOBOM
XOJIOJUIBHUK, KOHJIUIIMOHEP, TEXHOJOTHUHM TMOJIy4YE€HHUS COBPEMEHHBIX MaTepUaloB, B TOM 4YHCJIE€ HAHOMATEpPHUalOB, U HAHOTEXHOJIOTUH,
DIIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE dJEKTPONPHOOpPOB, KCEPOKC, CTPYHHBIH TNPUHTEP, OJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE NMPUOOPHI, TaTbBAaHWKA, JIMHUH AJIEKTPOIEpeaay, TeHepaTop MEPEeMEHHOT0 TOKa, 3JIEKTPOJBHUTATElb, WHIYKIIHOHHAS
neyb, pajap, paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBYU-neus, mpoeKIIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJTHEUHas 6aTapes.

Ponp ¢usuku 1 acTpOHOMHH B SKOHOMUYECKOW, TEXHOJOTUUECKON, COIMAIbHON M 3THUYECKOU cepax NesaTeTbHOCTH YeoBeKa, POb U
MecTO ()M3MKH U aCTPOHOMHHM B COBPEMEHHON HayyHOW KapTHHE MHpa, poib (usnueckoid Teopuu B (HOPMHUPOBAHMU TPEICTABICHUH O
(u3MdecKoil KapTHHE MHUpPa, MECTO (DM3UUECKON KapTHHBI MHUpPa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O

MIPUPOJIE.
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2.3. TemaTnuyeckoe MJIAHUPOBAHHUE
38 wacoB

TEMATHYECKOE IINTAHUPOBAHHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 0BPA30BATEILHBIC
padoThbI padoTbI pecypesi
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bu6nunoreka [IOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 1 hitps://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Pa3zgen 2. MEXAHUKA
bubnuoreka [IOK
21 Kusemarika . https://m.edsoo0.ru/7f41bf72
bubnuoreka [{OK
22 Humamka 2 https://m.edso0.ru/7f41bf72
bubmnoreka IIOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 3 https://m.eds00.ru/7f41bf72
Hroro no pazneny 6

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 2 bubmorexa [IOK
https://m.edso0.ru/7f41bf72
bubnmnoreka HOK

3.2 OCHOBEI TEPMOMHAMHKH 3 https://m.edsg).ru/7f41bf72

33 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 1 bubnuotexa [JOK

MIEPEXO0/IbI https://m.edsoo.ru/7f41bf72
WTtoro no pazneny 6
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DJeKTpocTaTHKa 2 ‘ bubmmorexa LIOK
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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
https://m.edsoo.ru/7f41bf72

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

492 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 3 bubmuorexa [JOK
Pa3ITUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
43 MaruauTtHoe nosje. DJeKTpOMarHUTHasI 3 Bu6mumotexa [JOK
WH YKLV https://m.edsoo.ru/7f41c97c
Hroro no pazueny 8
Paznen 5. KOJTEBAHUS 1 BOJIHbBI
21 MexaHn4YecKHe U dJIEKTPOMarHuTHbIE 5 Bbu6muoteka [JOK
KoJicOaHust https://m.edsoo.ru/7f41c97c
2.2 MexaHW4YeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 2 bubmorexa LIOK
https://m.edso0.ru/7f41c97c
bubnnorexa [JOK
2.3 Onruica 2 https://m.edsc])lo.ru/7f41c97c
Htoro no pazneny 6
Pa3znen 6. OCHOBBI CIEIIMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
31 OCHOBBI CIEIIUATIBHOW TE€OpUU 1 bu6nmorexa LIOK
OTHOCHUTEJIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 1
Pa3znen 7. KBAHTOBAS ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTUKU 2 ﬁggg?/%éezicﬁg’ﬁ/? f41c97¢
bubmmoteka IIOK
4.2 Crpoenue atoma 2 https://m.edsc]i).ru/7f41c97c
bubmuoreka [IOK
4.3 ATOMHOE A71pO . https://m.edsc]i).ru/7f41c97c
Hroro no pazgeny 5
Pa3znen 8. 9JIEMEHTbI ACTPOHOMMUHU U ACTPO®PU3UKHU
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 1 Eggg?lcr)rfe;jigoorﬁ/? f41c97¢
Uroro no pazgeny 1

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

O06o0maroiee MOBTOPEHUE

3auer
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

38

bu6nmoreka [IOK

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

Ne KoJsmnuecTBo yacos
Tema ypoka
n/n Bcero

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

dDopmupyeMble
KOMIIeTCHIIUH

OK 01, OK 02

Mexanndeckoe JBIKCHHE.

[Iepemernienue, CKOPOCTh, YCKOPEHHUE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE

2 MPSIMOJIMHEITHOE TBUYKEHUE. 1
CBoOoanoe nmagenue. KpuBoaunennoe

JIBH>KEHUE. [|BIsKEeHUE MaTepUalIbHOM

TOYKH 10 OKPYKHOCTH

OK 01, OK 02

[IpuHuun otHOocuTenbHOCTH ["anunest.

NHepuyanpHble CUCTEMBI OTCUETA.

[Tepsriii 3akoH HetoToHa. Bropoit

3aKoH HproTOHA /U1 MaTepuanbHOR

3 Touku. Tpernii 3akon HeroToHa 1151 1
MaTepuaIbHBIX TOYEK 3aKOH

BCEMHUPHOrO TAroreHus. Cumna

Tsokectu. [lepBas kocMuveckas

CKOPOCTb.

OK 01, OK 02

Cuna ynpyroctu. 3akoH ['yka. Cuna

TpeHus. Cuiia CONpOTUBIIEHUS TPU

JBUKEHUHU TeJa B )KUIKOCTH WUJIU Ta3e.

4 [ToctynarenbHOE M BpaniaTeabHOE 1
JBUKEHHE a0COTIOTHO TBEPAOTO Tea.

MowmenT cuisl. [liieuo cumel. Ycnosus

paBHOBECHS TBEPAOTO Tl

NMnynbsc MmaTepraibHOW TOYKHU.

Nmmynbce cuitbl. 3aKOH COXpaHEHUs

HMITyJbCca. PeakTuBHOE 1BHKEHHE

5 PaboTa 1 MOIITHOCTH CHIIBI. 1
Kunernueckast sHeprust MaTepuagIbHON

tTouku. Teopema 00 U3MEeHEHUN

KMHETHYECKON SHEPTUH.

[ToTentmanpHas SHEPTUS YIIPYTO
nedOopMUPOBAHHOM MPYKUHBI, TEa
BOJIM3H MMOBEPXHOCTH 3eMITH
[loTeHnManbHBIC M HEIOTCHIINAIBHBIC
CWJIBL. 3aKOH COXPaHEHUs
MexaHuueckoit snepruu JlaboparopHas
pabora «lccnenoBanne CBs3M pabOTHI
CHJIBI C MI3MEHECHUEM MEXaHUYCCKOM
SHEPIruU TeJla Ha MPUMEPE PaCTSHKEHUS
PE3UHOBOTO JKT'yTa)

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02




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

OK 01, OK 02

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. duddysus. Monenn
CTPOEHUS Ira30B, )KUIKOCTEW 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 SHEPruun
JIB>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona. 3akox
JanbpTona. ['a30BbIe 3aKOHBI.
JlaboparopHas padorta «MccnenoBanue
3aBUCUMOCTH MEXIY IapamMeTpamu
COCTOSIHHS pa3peKEHHOT'0 Ta3a

OK 01, OK 02

OK 01, OK 02

10

11

12

13

Buytpennss sneprus
TGpMOI{HH&MH‘IGCKOﬁ CUCTCMBI.
KomuyecTBo TemioTs! u padora.
BryTpeHHss d3HEprus 0JHOATOMHOIO
WJICJIbHOTO T'a3a, TEPMOJIMHAMUYECKON
CUCTCMBI. KOJ’II/I‘IGCTBO TCIUIOTHI 1
pabota. BuyTpenHsist sHeprus
OJTHOATOMHOT'O HJIeaJIbHOTO Ta3a. Buis!
Terionepeayn. Y 1eabHast
TEIJIOEMKOCTh BEIIECTBA.

IIepBblil 3aKOH TEPMOAMHAMUKH U €T0
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
TEPMOIAUHAMUKN>

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. AGCOIMIOTHAs U
OTHOCHTEJbHAs BJIAKHOCTh BO3/1yXa.
Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOIIHS
CBOMCTB KpHcTaioB. JKuakue
kpuctaibl. Cyonumarnus. YpaBHEeHUE
TEIUIOBOrO OajaHca

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

14

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

OK 01, OK 02

31



aNeKTpudecKoro noss. [IpuHiun
CYTEPIIO3UIINH JIEKTPUUYECKUX TTOJICH.
Pabota cwit anekTpocTaTH4ecKoro
nonad. ITorennuan. PasHocts
MMOTEHIINATIOB

15

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

OK 01, OK 02

16

17

DnekTpuyeckuii Tok. COonpoTUBIIEHHUE.
3axon OMa 11 yyacTKa LEenu.
[TocnenoBarenpHOE, TapaIEIBLHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHHKOB.

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

JlaboparopHas pabota «3mepenue
OJ1C ucToyHUKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS
DneKTpOHHAs! TPOBOJAUMOCTb TBEPABIX
MeTaJUIOB. 3aBUCUMOCTD
COIPOTHUBIIEHUS] METAIIIIOB OT
temreparypbl. CBEpXIPOBOANMOCTb.
DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBOIHUKH.

OK 01, OK 02

OK 01, OK 02

18

19

20

DNeKTpUYECKUi TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB.
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
DReKTponan3. DNEKTPUIECKUIl TOK B
razax. CaMOCTOSATEIbHBIA 1
HECaMOCTOSITENbHBIN pa3psia. MonHus.
IInazma

ITocTosTHHBIE MATHUTEL K UX
B3auMoecTBHE. MarHuTHOE T0JIE.
Bexktop MaruutHOM MHAYKUMH. JIMHUN
MAarHMTHOM MHAYKUHUH. MarautHoe
MOJIE€ TPOBOJHUKA C TOKOM.
JlaGopatopnas pabora «3yuenue
MAarHUTHOTO TOJIST KaTYIIKH ¢ TOKOM)

JlelicTBME MarHUTHOTO TTOJIST HA
MPOBOJIHUK C TOKOM, Ha JBUKYIIYIOCS
3apsokeHHyro yactuny. Cuia Jlopenua.
PaGora cunbl JlopeHia.
DNeKTpOMarHuTHas WHIYKIIHS.
JlaGopatopnas pabora «lccnenoBanue
SIBJIGHUS DJIEKTPOMAarHUTHOM

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02
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HHAYKOUNA

21

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO TOJISI KATYILIKU C
TOKOM. DJIEKTPOMarHUTHOE I0JIE.
KontponbHas pabora no teme

«MarnutHoe noJie. DJIeKTpOMarHuTHas

HUHAOYKIOUS»

OK 01, OK 02

22

23

24

CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl.

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

JlaboparopHas padora «/ccnenoBanue

3aBUCUMOCTH MIEPUOJA MaJIbIX
Koje0aHuil Tpy3a Ha HUTH OT JAJTUHBI
HHUTH U MacChl Tpy3a»

Ilepemennsblit Tok. CUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MoIHOCTh
nepeMeHHoro Toka. Tpancpopmarop.
Y CTpONCTBO U NPAKTUYECKOE
MIPUMEHEHUE IEKTPUUYECKOTO 3BOHKA,

réHeparopa NICpeEMCHHOro TOKa, JIMHAMN

JIeKTponepeaay
3Byk. CkopocTb 3ByKa. ' poMKOCTB
3ByKa. Boicota ToHa. TemOp 3ByKa.
DNEeKTPOMarHuTHbIE BOJIHBI.
[TpuHIUTIB PATHOCBSI3U U
TEJIEBUACHHUS.

OK 01, OK 02

OK 01, OK 02

OK 01, OK 02

25

26

Konrtponsnas pabora «Konebanus u
BOJTHBI»

[IpsimonHENHOE pacpOCTpaHEHHE
CBETa B OJHOPOJHOM cpenie. 3aKOHbI
oTrpaxxeHus ceera. [loctpoeHue
1300pa’keHUH B IIIOCKOM 3€pKalie.
[Ipenomnenue ceta. [loaHoe
BHYTPEHHEE OTPAXKEHUE.
JlabopaTtopHas pabota «3mepenne
MOKAa3aTels MPETOMIICHHSI CTEKIIa

OK 01, OK 02

OK 01, OK 02

27

JInn3sel. lucnepcus csera.
Nutepdepennius ceta. udpakius
cera. JludppakironHas pemerka
[TonepedHOCTH CBETOBBIX BOJIH.
[Monspuzanus ceera JlaboparopHas
pabora «lccnenoBanue CBOMCTB
1300pakeHU B JIMH3aX»

OK 01, OK 02

28

[ToctynaTel cnennalbHON TEOPUU
OTHOCUTEIBHOCTH OTHOCHUTEIHLHOCTD
OJIHOBPEMEHHOCTH. DHEPIUs U
UMIYJIbC PEIATUBUCTCKON YACTHUIIBI.
CBs13b Macchl € HEpTuen u
WMIYJbCOM. DHEPIrus MOKos

OK 01, OK 02
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29

KontponbHas padota «OnrTuka.
OcHOBBI CIELIMATIBHON Teopuun
OTHOCHUTEIIEHOCTH

OK 01, OK 02

30

31

®otonsl. Dopmyna [Inanka. Jueprus u
uMnynbe poroHa. PoTorpdexT.

JaBiienune ceera. XuMHUECKOE
JNIEUCTBYUE CBETA. TeXHUUECKUE
ycTpoiicTBa: (OTOIIEMEHT,
(dhoTomatuuk, coHeUHas Oarapes,
cBeroaunol. Pemenue 3a1a4 no reme
«7EMEHThI KBAHTOBON ONTHUKH»

OK 01, OK 02

OK 01, OK 02

32

Monens atoma Tomcona. OnbBITEI
Pesepdopna o paccessHUIO 0-9aCTHII.
[InanerapHas MoJieIb aTOMa
[Toctynatel bopa. U3nydenue u
rorJyioneHue GoToHoB Bupl CieKTpoB.
BonHoBEIe cBoiicTBa yacTull. BoiaHEI e
Bbpoiina. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE
U3IIy4eHUe

OK 01, OK 02

33

OTKpbITHE paInOaKTUBHOCTU. OIBITHI
Pesepdopna Croiicta anbda-, 6era-,
ramma-usiydeHus. OTKpbITUE IPOTOHA
u HerTpoHa. M3otomnbl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnan. 'aMMa-uznyuenue. DHeprus
CBSI3M HYKJIOHOB B sijipe. SlnepHbie
peakuuu. SInepHslil peakTop.
DOnemeHTapHble YacTUlbl. OTKpPBITHE
MIO3UTPOHA

OK 01, OK 02

34

Co3Be3nust, spKue 3BE3/1b1, IIIAHETBHI,
ux BUAUMoe BrkeHue. CoHevHas
cucrema. 3Be3pbl. I'anaktuku. YépHole
JBIPBI B SIAPax TaIaKTHK. Beenennas.
Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. Pennkrosoe
u3Jy4eHue. MeraranakTuka

OK 01, OK 02

35

O6o0m1aroniee MOBTOPEHUE

36

Ob6o0m1aronee MOBTOPEHUE

37

O6o0m1aroniee MOBTOPEHUE

38

3auer

S

3. YCJIOBUS PEAJIMBALIUU TPOI'PAMMBI IPEIMETA

CIICIUAJIbHBIC ITIOMCIICHUA.

nabopaTopuH.

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTePHAJIbHO-TEXHHYECKOMY 00ecredyeHn o

Jis peanuzanuy IpOTpaMMbl AUCHUIUIMHBL JTOJDKHBI OBITH MPEIYCMOTPEHBI CIEAYIOIIHNE
yueOHbIii KaOuHeT ¢GU3MKW W/WiIM y4eOHOW (Qu3HUECcKOn
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OGopynoBanue ydeOHOTO KaOwHeTa (HarmsgHele mocoOus): OOopymoBaHwe y4uyeOHOTO

KaOuHeTa:

ook whE

[udposas madboparopust Mo GU3KMKE ISl YIUTEIIS;

[Hudposas nadopatopus o Gpu3MKe 11 yYCHHUKA,

Becsl TexHUYECKHE ¢ Pa3HOBECAMUY;

KommiekT 1711 1a60paTOpHOTo NpakTUKyMa 10 OINTHKE;

KommiekT 1711 1a60paTOpHOTo NpakTUKyMa 110 MEXaHUKE;

Kommuexkt i n1abopaTopHOro MpakTHKyMa IO  MOJIEKYJSIpHOM — ¢Qu3uke U

TEPMOANHAMHKHU,

7.
8.

KommiekT a5t 1abopaToOpHOTo MpakTUKyMa 10 3JIEKTPUUYECTBY (C T€HEpaTOpPOM);
KoMIuiexT /it u3yueHus: BO30OHOBIIIEMbIX HCTOUHHUKOB 3HEPTUU (COJIHEUHOW, BETPOBOM

SHEPTuu, OM0-, MEXaHUYECKOH M TEPMOIJICKTPUICCKON SHEPTETUKH );

9.

10.
11.
12.
13.

AmniepmeTp J1abopaTOpHBIii;

BosbT™meTp 1a60paTopHBIii;

Konopumerp ¢ HabopoM KaJIOpUMETPUUECKUX TEJT;

TepmomeTp 1a60paTOpPHBIiL;

KommuiekT 1715t u3y4eHusi OCHOB MEXaHUKHU, THEBMAaTHKHU U BO30OHOBIISIEMbIX HCTOYHHUKOB

SHEPruy;

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

bapomeTrp-anepounpn;

bitox nuTanus perynupyemsli;

Beb6-kamepa Ha MOABMYKHOM IITAaTHBE;

Buneokxamepa juis paboThl ¢ ONITUYECKUMU TpUOOpamu;
I'eneparop 3ByKOBOM;

['urpometp (cuxpomerp);

I'py3 HabOpHBIIA;

JluHaMoMeTp 1IEMOHCTpalMOHHBIH;

KoMruiekT nocyibl 1éeMOHCTPAIIMOHHOM C IPUHAITIEKHOCTIIMH;
MaHoMeTp KUAKOCTHOM JEMOHCTPALIMOHHBIN;

MeTtp neMOHCTpalMOHHBIH;

MukpocKon 1€EMOHCTPALMOHHBIN;

Hacoc Bakyymnslii KomoBckoro;

CTonuK nMoAbEeMHBIN;

[lITaTuB AEMOHCTPAIMOHHBIN (HPU3HUECKUA;

ONEeKTPOIINTKA;

HaGop neMoHCTpaioHHBIN TT0 MEXaHUYECKUM SIBIICHUSIM;
Habop neMoHCTpanimoHHBIHM 10 AMHAMUKE BpaIaTeIbHOTO IBUKEHUS;
HaGop neMoHCTpaliOHHBIN TT0 MEXaHUYECKUM KOJICOaHUSIM;
HaGop neMoHCTpaliioHHBIN BOJTHOBBIX SIBICHUH;

Benepko Apxumena;

MasTauk MakcBeia;

Habop ten paBHOTO 00BEMA;

HaGop Ten paBHOIi Macchl;

[Tpubop st nemMoHcTpaIuu aTMOCHEPHOTO TaBJICHHUS;
[Ipu3ma, HaAKIOHSIOIIASICS C OTBECOM;

Poiuar nemMmoHCTpalOHHBIN;

Cocyapl cooOmIaronmecs,
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42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

CrakaH OTJIMBHON AE€MOHCTPAlOHHbIN;

Tpy6ka HproToHa;

[ITap ITackais;

Habop neMoHCTpalmOHHbIH 110 MOJIEKYJISIPHOU (DU3UKE U TETIOBBIM SIBIICHUSIM;
Habop neMoHCTpaIMOHHEIH 110 Ta30BBIM 3aKOHAM;

Ha6op xanumisapos;

TpyOka it feMOHCTpaIii KOHBEKITUU B KUIKOCTH;

LumuHIpBl CBUHIIOBBIC CO CTPYTOM;

[Tap ¢ konbIOM;

BEICOKOBOIBTHBIN HCTOYHUK;

I'eneparop Ban-ge-I'paada;

Jlo3umerp;

KamepToHbl Ha pe30HAHCHBIX SIUKAX;

Kommiekr mnpubopoB W NPUHANICKHOCTEH  JUIsI  JIEMOHCTPAIlMd  CBOWMCTB

QJICKTPOMAaruuTHLIX 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.

Kommiext npubopoB 11 H3ydeHus IPUHIIUIIOB paJuolprueMa U pajuonepeiaun;
KoM1uiexT npoBo10B;

Maruaut nyroodpasHblii;

MarsuT noJIoCOBOW JIEMOHCTPALIMOHHBIH;

MarmHa 35ekTpodopHasi;

MasATHHK JIEKTPOCTaTUYECKHN;

HaGop 1o uzyueHno MarHuTHOTo MoJjisi 3eMJIu;

HaGop neMOHCTpallMOHHBIHN 110 MATHUTHOMY HOJIIO KOJIBLIEBBIX TOKOB;
HaGop neMOHCTpalMOHHBIH 1O MOTYIPOBOIHUKAM;

HaGop neMOHCTpalMOHHBIH 110 MOCTOSIHHOMY TOKY;

HaGop neMOHCTpalMOHHBIH 0 3IEKTPHUECKOMY TOKY B BaKyyMe;
Habop neMoHCTpaimoHHbIH 10 3JIEKTPOIMHAMUKE;

Habop 115 neMoHCTpanuu MarHuTHBIX MOJIEH;

Habop nns neMoHCTpanuu 37eKTpUYEeCKUX MoJIeH;
Tpanchopmarop yueOHbIH;

ITanoyka cTekysiHHAS,

[Tanouka s00HUTOBAS;

[Tpubop Jlenua;

Crpenky MarHUTHBIE HAa IITAaTUBAX;

CynraH 351eKTpOCTaTUYECKUH;

[IITaTuBBI U30JIUPYIOIIHE;

DNeKTpOMarHuT pa3z0oopHbIit;

Habop neMoHCTpaliMoOHHBII 10 TEOMETPUUYECKOM ONTHKE;

HaGop neMOoHCTpallMOHHBIH 110 BOJIHOBON OINTHKE;

CriekTpocKoI ABYXTpYOHBIH;

HaGop cniekTpanbHbIX TPYOOK ¢ HCTOUHUKOM MUTAHHUS;
VYcranoBka st u3ydenus porodddexra;

Ha6op nemoHcTpanronHblii o moctosiHHOM [1nanka;

Kommiekt HarmsgHbIX MOCOOUH 17151 TOCTOSTHHOT'O MCII0JIb30BaHMS;
KowmmuekT moptpetoB 11st opopmieHus: kabuHeTa;

KoMmrmuiekT 1eMOHCTparimOHHBIX yYeOHBIX TAOJIHII.
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3.2. Y4eOHO-MeTOoAnYeCcKoe 00ecIeyeHue

3.2.1. OcHOBHbBIE HCTOYHUKHU
e Msakume ['.4., byxouneB b.b., Corckuii H.H. / Tlom pen. IlapdentreBoit
H.A.®u3uka. 10 knacc. Yuebnuk. bazoBsiii 1 yriayOn€éHHbINA ypOBHU
e Msakume ['.4., byxouneB b.b., Corckuii H.H. / Tlom pen. IlapdenTtbeBoii
H.A.®u3uka. 11 kinacc. YueOouuk. ba3oBslii u yrinyOn€éHHBINA YpOBHU

3.3 Opranu3anusi 00pa3oBaTeJLHOI0 NPolecca HA 3aHATHAX 110 Y4eOHOMY MpeaMeTy

Peasn3anus BOCHHTATEJLHBIX ACHIEKTOB B IIpouecce y4eOHbIX 3aHATHI

Ha 3aHATHSAX HCHOJB3YIOTCS BOCIUTATEIBHBIE BO3MOXKHOCTH COJCP)KAaHUS Y4eOHOTO
npeaMeTa yepe3 co3AaHue OJaronpusTHBIX YCIOBUH A MPUOOpETeHUs: 00y4YaroIUMUCS OIbITa
OCYIIIECTBJICHUS COLMAJIbHO 3HAUYMMBIX €], Mepetady oOy4arolMMCsl COLMaIbHO 3HAYMMBIX
3HAHWM, pa3BHUBAIOLIME MX JIIOOO3HATENBHOCTh, MO3BOJAIOIIME IPHUBICYbh HMX BHHUMAaHHE K
HSKOHOMHUYECKUM, MOJUTHYECKUM, OSKOJOTMYECKHM, TyMAaHUTApHbIM IpoOjemMaM Hallero
oOmiecTBa, HOPMUPYIOIIKE UX TYMAHUCTHYECKOE MUPOBO33PEHUE U HAYUHYIO KapTUHY MHpa.
Hcnonb3oBaHue aKTUBHBIX M MHTEPAKTHBHBIX ()OPM NpoOBe/ieHUS 3aHATHIH
B nmensx peanusanuMu KOMIIETEHTHOCTHOIO IIOJXOJA, NPENYCMOTPEHO HCIOJIb30BaHUE B
00pa30oBaTebHOM MpOIIECCE AKTUBHBIX W HWHTEPAKTUBHBIX (OpPM MpOBENEHUS 3aHATUN
(KOMIBIOTEPHBIX CUMYJIALUH, JAEJIOBBIX M POJEBBIX HIp, pa300opa KOHKPETHBIX CHUTYalHi,
MICUXOJIOTHYECKUX U UHBIX TPEHUHIOB, TPYIIOBBIX JTUCKYCCHM) 11 POPMHUPOBAHUS U PAZBUTHS
00MmHMX 1 IpoeCCHOHATBHBIX KOMIETEHINI 00yJaronmuxcs.

3.4. OcoGennocTu peaausanuu nporpammsl ¢ npumerenuem J1OT u 90

B ocoObix ciyuasix (KapaHTHH, aKTHPOBaHHBIC JHU W [p.), BO3MOXKHA OpraHH3alus
yueOHOro mporecca B (opMe  TUCTAHIIMOHHOTO O0Oy4deHHs (PIEKTPOHHOE OOydeHHe U
JTUCTaHIIMOHHBIE 00pa3oBaTelibHble TexHoJorun). [loa 37aeKTpOHHBIM 00ydYeHHEM MOHMMAETCs
opraHu3zaiusi 00pa3oBaTeNIbHON EATEIILHOCTH C IPUMEHEHHEM COZeprKallencs B 6a3ax JTaHHBIX
U HCIOJB3YEeMOM TMpu  pealu3aluu  0o0pa3oBaTelbHBIX IporpaMMm  HHGOpManuu U
oOecrieunBarIUX €€ 00paboTKy MH(POPMALMOHHBIX TEXHOJOTUH, TEXHUYECKHX CpEJACTB, a
Takke HWHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHBIX CeTel, oOecneuuBalomMX mepeaady 1o
JUHUSAM CBSI3M yKa3aHHOM MH(pOpMAaIMM, B3aUMOJEWCTBHE OOYUYaIOIIMXCS W TeJarorudyeckux
pabotHukoB. Ilox JUCTAaHIMOHHBIMH  O0OpA30BAaTENbHBIMH  TEXHOJOTHSMH IOHHMAOTCS
o0pa3oBaTelbHbIE TEXHOJIOTHH, pealn3yeMble B OCHOBHOM C NPHUMEHEHUEM WH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKALMOHHBIX CETed MpH OMOCPEAOBAHHOM (HAa PACCTOSHHUM) B3aMMOJCHCTBUU
00yYaromuxcst ¥ MeJarorndeckux paboTHUKOB.

JlucraHuimoHHOe  00ydyeHHe, B  3aBUCUMOCTH OT TEXHHYECKUX  BO3MOXKHOCTEH
00yYaromuxcsi, MPOBOAUTCS C MCIIOJIb30BAaHUEM TaKUX (OPM MPOBEJECHHS 3aHATUN KaK OHJIAiH-
YPOKH, OHJIAaiH-KOH(EpEeHIIUH, OHJIAMH-IEKIUU, HCIOIb30BaHUE BHIEOYPOKOB, IMpE3EHTAIM,
BO3MOXHOCTEH 3JIEKTPOHHBIX 00pa3zoBarenbHbIX aThopm Yuu PV, pemry EI'D, POII u np, a
TaK k€ B aJbTEpHATUBHBIX (popMax, MpelycMaTpUBAIOLIUX PaboTy 00ydaroImIKXCs 0 OCBOEHUIO
OPOTPaMMHOT0 MaTepuall C YYEOHBIMM U JIUIAAKTHYECKUMHM MOCOOMSMH, MapLIPYTHBIMH
auctamu. JIMCTaHIMOHHOE 00yYeHHUE COMTPOBOXK/IAETCS KOHCYIbTUPOBAHUEM O0YyUaIOIINXCS U UX
poauTesel (3aKOHHBIX MpeACTaBUTENeH) B JII000H JOCTYIMHOM IMCTaHIIMOHHOM (opme.

OOyuarommmMcst o0ecredeH JIOCTYN K pecypcaM 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMBI
(anexTponHo 6ubmmoreke) KOpaiiT u Jlans.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA NIPEIMETA

KOHTpOJ’[L H OLECHKa pC3yJIbTaTOB

OCBOCHUA yqe6H0r0 npeaMeTa OCYIICCTBIIACTCA

MpernoiaBaTesieM B IPOIECCe MPOBEJACHUS MPAKTHYCCKUX 3aHATHH, TECTUPOBAHHUA, a TaKKe
BBITIOJTHEHUS 00YJarOIIMMHICS] MHIUBUYaTbHBIX 3a/IaHUN.

Texymuit KOHTPOJIb U MPOMEKYTOUHAS aTTECTAIUs MPEAYyCMATPUBAIOT BBHITOJHEHHE PabOT (KX
4acTH) B TECTOBOW ()opMe, COCTABJIICHHBIX Ha OCHOBe 3amanmu u3 Oanka DUOKO (BIIP B
CIIO) u otkpbrToro 6anka 3ananuii ®UIN nmo noaroroske k EI'D.

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

@DopMbI U METO/IbI KOHTPOJISI U OLIEHKH
pe3yJbTATOB 00y4YeHusl

YMmenns:

OTNHUCHIBATh M OOBSCHATH (DU3UUCCKHUE SBICHHUSI U
CBOMCTBA TEII

- OLICHKA Pe3yJbTaTOB BBIMOJIHEHHS JTa00OPaTOPHBIX
pabot
- YCTHBIH onpoc

OTJIMYATh I'MIIOTE3bI OT HAYYHBIX TGOpI/II\/’I

-ICBMEHHAs! IPOBEPKa
- OIICHKA Pe3yJbTaTOB MPAKTUYECKUX PabOT

JIeNIaTh BBIBOJBI HAa OCHOBE JKCIIEPUMEHTAIBHBIX
JAHHBIX

- IMCbMCHHAs INPOBEPKa

- OIICHKA PEe3yJIbTATOB MMPAKTHYECKUX paboT

- OILIEHKA PE3yJIbTATOB BBIMOIHEHHS JTaO0OPATOPHBIX
pabot

IIPUBOJUTH  IIPUMEPBI, IOKA3bIBAIOIIKE, 4YTO
HaOJIIONEHHUS U SKCHEPUMEHT SIBIISIIOTCSI OCHOBOM
JUTSI BBIABMDKEHUS THUIIOTE3 U TEOPUU

- OLICHKA PEe3yJIbTaTOB BHIITOIHEHHS JIAOOPATOPHBIX
pabot
- OLICHKA Pe3yJbTaTOB MPAKTUYECKUX PabOT

IIPUBOJUTH IIPUMEPBI IPAKTUYECKOTO
UCTIOJIb30BaHMs (PU3NIECKUX 3HAHUN

- OLICHKA Pe3yJIbTaTOB BBINOJIHEHHS J1a00PaTOPHBIX
pabot
- YCTHBIH onpoc

BOCIIPUHUMATH 1 HA OCHOBE TOJyYEHHBIX 3HAHUMA
CaMOCTOSATENBLHO OIICHHWBaTh  MH(OPMAIHIO,
conepkanrytocs B coobmenusix CMU u T. 1.

- YCTHas IIpOBEpKa
- MMChMEHHasl MPOBepKa

IMPUMCHATL IIOJIYYCHHBIC 3HAHUA JIA PCUICHUA
bu3NUeCKUX 3a/1a4

- NUCbMEHHAsS IPOBEPKA
- OIIEHKA PE3yIhTaTOB MPAKTUIECKUX pabOT
-TECTOBBIN KOHTPOJIb

OTIpEICIIATh XapakTep (PU3MUECKOro mporecca Mo
rpaduky, Tabmure, popmyie

- OIICHKA PE3YJIbTATOB BEHITIOJIHEHHUS J1a00PATOPHBIX
pabot
- OIICHKA PE3YJIbTATOB MPAKTHYECKUX paboT

U3MEPSTH psn (buznveckux BEJINYHH,
NPEJICTABISIS PE3yJIbTAaThl M3MEPEHUH € y4eToM
UX MOTpemHoCTeN

- OIICHKA PE3YJIbTATOB BBINIOJIHEHHUS J1a00paTOPHBIX
pabot

3HaHuA:

CMBICJI IOHATHUH

- YCTHas IpOBEpKa
- TECTOBBIN KOHTPOJIb

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

- MICbMEHHAs MPOBEPKa
- OIICHKA Pe3yJIbTaTOB MPAKTHIECKOM paboThI

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

- TECTOBBII KOHTPOJIb
- OIICHKA PE3YJIbTATOB MPAKTHUECKOMN paboThI
-yCTHas MpoBepKa
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| B/ POCCHICKHX 1 3apyGeXKHBIX YUCHBIX | - yerHas nposepka

Kpurtepuu oneHnBanus

OneHKa MMCbMEHHbIX CAMOCTOATEIbHbBIX U KOHTPOJbHBIX Pa60T

Onenka «5» craButTcs 3a paboTy, BHIIOTHEHHYIO 0€3 OMIMOOK U HEI0UETOB WIIM UMEIOLTYIO
He 0oJiee OIHOTO HEAOYEeTa.

Onenka «4» ctaBuTcs 3a paboTy, BBIINOJIHEHHYIO OJHOCTHIO, HO MIPU HAJUYMUU B HEil: a)
He OoJiee 0/THOM HerpyOOl OMIMOKK M OJJHOTO HeJo4eTa, 0) Uiu He OoJiee IBYX HEJOUYETOB.

Onenka «3» CTaBUTCS B TOM Cllyyae, €CJIM YYEHHMK IPABHJILHO BBINOJIHUI HE MEHee
MOJIOBUHBI PabOTHI WM JOMYCTUI: a) He Ooyiee ABYX rpyObIX ommOOK, 0) win He Ooee OJTHON
rpyOoi ommOKH U OJHOTO HEIo4YeTa, B) WM He Oojee NBYX-TpeX HErpyObIX OIIMOOK, T') WU
OJIHOI HerpyOoii OoIIMOKHM U TpeX HEJT0YETOB, A) UM IPU OTCYTCTBUU OIIHUOOK, HO NPU HATUYUU
4-5 Heno4eToB.

Onenka «2» CTaBHTCS, KOT/Ia YMCIO OMIMOOK M HEIOYETOB IMPEBOCXOAUT HOPMY, HPH
KOTOPO MOXKET OBbITh BBICTABJICHA OIEHKA «3», WM €CIH MPaBWIbHO BBINOJIHEHO MEHEe
MIOJIOBUHBI PaOOTHI.

OueHKA YCTHBIX OTBETOB

Onenka «5» CTaBUTCA B TOM CiIydae, €CJIM ydYamuiics: a) OOHapy)XKHBAaeT IIOJHOE
MOHMMaHHEe (DU3MUECKON CYIIHOCTH PacCMaTpUBAEMbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3HaHUE
3aKOHOB M TEOpPUH, yMEeT MOATBEPAUTh MX KOHKPETHBIMH NPHMEPAMH, MPUMEHUTH B HOBOM
CUTyalldd W TPU BBIOJHEHUN MPAKTUYECKUX 3aJaHui; 0) JaeT TOYHOE OMpeleleHHe U
UCTOJIKOBAaHHE OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHH, a TaKXKe IPaBWILHOE ONpeAeICHNE
(pU3MYECKUX BETMYHH, UX SIUHUIl U CIIOCOOOB N3MEPEHHS; B)TEXHUYECKH IPAMOTHO BBIMOJIHSET
¢u3nvecKue ONBITHI, YEPTEXKH, CXEMbI, TpadUKH, COIMYTCTBYIOIIME OTBETY, NPaBUIBHO
3anuchIBaeT (POPMYJIbI, MOJIB3YSACh MPUHATOW CUCTEMOM YCIOBHBIX 0003HAYE€HUH; I') IpU OTBETE
HE TIOBTOPSET JOCJIOBHO TEKCT Yy4eOHHMKA, a yMeeT OToOpaTh TJIaBHOE, OOHApy>KHWBAeT
CaMOCTOSITENIbHOCTh U apryMEHTHPOBAHHOCTh CY)KJIEHHH, yMeeT YCTaHOBUTb CBSI3b MEXIY
U3ydaeMbIM M paHee W3yYeHHBIM MaTepHalioM IO Kypcy (HU3UKH, a TaKkKe C MaTepHalioM,
YCBOEHHBIM TIpU M3YyYEHHM JPYTUX CMEXKHBIX HPEIMETOB; J) yMEeT MOAKPENUTbh OTBET
HECIIO)KHBIMU JIEMOHCTPAIIMOHHBIMH  OTIBITAMHU; €) yMeeT JelaTh aHajiu3, OOOOIIeHus u
COOCTBEHHBIE BBIBOABI IO JAHHOMY BOIPOCY; K) YMEET CaMOCTOSTEIbHO M PALMOHAIBHO
paboTaTh ¢ y4eOHUKOM, TOTOJHUTEIBLHOM TUTEPATypOl U CIIPABOYHUKAMHU.

Onenka «4» craBUTCS B TOM ciydae, €CIM OTBET YJOBIETBOPSET HAa3BaHHBIM BBILIE
TpeOOBaHUSAM, HO Yy4alllMiics: a) JOMyCKaeT OJHY He rpyOyro omuOKy win He Oosee ABYX
HE/I0UETOB U MOXKET UX MCIPABUTh CAMOCTOATENBHO, MM MPU HEOOJIBIION OMOIIU yUuTes; 0)
HEe 00JIaJlaeT JOCTaTOYHBIMH HABBIKAMH pabOTHI CO CIPAaBOYHOW JHTEpaTypod ( Harpumep,
YUEHHK YMEET BCe HalTH, MPaBUILHO OPUEHTUPYETCS B CIIPAaBOYHHUKAX, HO pabOTaeT MeIJICHHO).

Onenka «3» CTaBUTCS B TOM clly4yae, €Cil y4aluicsl MpaBUIbHO MOHUMAET (PU3NYECKYIO
CYIIHOCTh pacCMaTPUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEH, HO IpU OTBETE: a) OOHApYKHUBAeT
OTJeNbHBIC TIPOOEITBI B YCBOSHHUH CYIIECTBEHHBIX BOIIPOCOB Kypca PU3UKH, HE TPENSATCTBYIOIINE
JanbHEHIIeMy YCBOGHHIO MpPOrpaMMHOTO MarepHuaia; ©O) MHCHBITbIBAeT 3aTpyIJHEHUS B
NPUMEHEHUN 3HaHWI, HEOOXOAMMBIX ISl PEUICHUS 3a[a4 Pa3INYHBIX THUIIOB, IPU OOBSICHEHUH
KOHKPETHBIX (U3MYECKUX SIBJICHUH Ha OCHOBE TEOPUUM U 3aKOHOB, WJIM B IOATBEPKIACHUU
KOHKPETHBIX TIPUMEPOB MPAKTHIECKOTO MIPUMEHEHUS TEOPHH, B) OTBEYAET HEMOJIHO HA BOIIPOCHI
yuutens ( ymyckas M OCHOBHOE), WJIM BOCHPOHM3BOJIUT COJIEpXKaHME TeKcTa ydeOHHKa, HO
HEJOCTAaTOYHO MOHUMAET OT/AEIbHBIE MOJO0XKEHHS, UMEIOIIME BaXXHOE 3HAUYEHUE B ATOM TEKCTE,
r) oOHapy>XMBAeT HEAOCTATOUYHOE MOHMMAHHE OTIENBHBIX IOJIOKEHUH MPU BOCIPOU3BEICHUH
TeKcTa yuyeOHMKA, UJIM OTBEYAeT HEMOJIHO Ha BOMPOCHI YUUTENs, JOMYCKas OAHY-ABE IpyObie
OIIINOKHU.
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Onenka «2» cTaBUTCA B TOM Cllydae, €CIM YYEHHUK: a) HE 3HA€T U HE IIOHHMAaeT
3HAYUTENIbHYI0 WJIM OCHOBHYIO YacTh IPOrpaMMHOr0 MarepHaja B Ipejeiax MOCTaBICHHBIX
BOIIPOCOB, 0) WM UMEET ci1ab0 CPOPMYIUPOBAHHBIC M HENOJIHBIE 3HAHUS U HE YMEET MPUMEHSTh
UX K PEIICHHI0 KOHKPETHBIX BOIPOCOB U 3aJa4 MO 00paslly U K MPOBEICHUIO OMBITOB, B) WIU
IpU OTBETE JIOMyCKaeT Oosiee AByX IpyOBIX OMIMOOK, KOTOPbIE HE MOXKET HCIPaBUTh JaKe MPHU
MOMOIIN YUHUTETIS.

OueHka 1a00pATOPHBIX M NPAKTHYECKHX PadoT

Onenka «5» cTaBUTCS B TOM Cily4ae, €CJIM YYallUHCs: a) BBIIOJHWI pabOTy B MOJHOM
o0beMe C coOMoIeHHEeM HEoOXOAWMOW TIOCIIEOBATEIILHOCTH TPOBEJCHUS OIBITOB U
U3MEpeHMil; 0)caMOCTOSTENIbHO W pAllMOHANIbHO BHIOpal M MOATOTOBHJI JUISL OIBITa BCE
HEo0XxouMoe 00OpYAOBaHUE, BCE OMBITHI MPOBET B YCIOBUSAX U PEXKHUMAX, 00ECIIEUMBAIOIINX
MOJIy4YeHUE Pe3yIbTAaTOB U BHIBOJIOB C HaWOOJbIIEH TOYHOCTHIO; B) B MPEACTABICHHOM OTYETE
NPaBWIBHO M AaKKypaTHO BBHIMOJHUJI BCE 3alUCH, TaOJHIbI, PUCYHKH, YEPTEKH, rpaduku,
BBIUMCJICHHSI U C/ENaN BBIBOJIbI; T') MIPABUJIBHO BBIMOJIHUI aHATN3 MOTPEUTHOCTEH; 1) coOmoaan
TpeOoBaHus 0€30IaCHOCTH TPY/a.

Onenka «4» CTaBUTCS B TOM Cllydae, €CIIU BBIIOJHEHBI TPeOOBaHMs K OLIEHKE 5, HO: a)
OTIBIT MPOBOJWIICA B YCJOBHUSX, HE O0ECIEUMBAIONINX JOCTATOUYHOW TOYHOCTH HM3MEpEHHUi; 0)
win ObUIO JOMYIIEHO JBa-TPU HEAOYeTa, WM He Ooliee OJHOM HEerpyOol OMMOKU U OJHOTO
HeJ04YerTa.

Onenka «3» cTaBUTCS, eclii paboTa BBHINOJIHEHA HE TOJHOCTHIO, HO 00bEM BBIMOJTHEHHOMN
YacTH TaKOB, YTO MOYKHO C/IE€aTh BBIBOJBI, WIIM €CIIM B XOJI¢ MPOBEICHHS OIbITa U U3MEPEHHUI
OBLIM TOMYIIEHBI CIENYIONINE OMIMOKH: a) OIBIT MPOBOIMIICSA B HEPAIIMOHATIBHBIX YCIOBUSX, YTO
IPUBEJIO K IOJYYEHHUIO PE3YJIbTaTOB C OOJbIIEH MOrpelHOCThio, 0) WM B OTueTe ObUIN
JIOTIYIIEHBI B OOIEH CI0XKHOCTU He Ooiiee ABYX OIMMOOK ( B 3amMCSX €IUHHI], U3MEPEHUAX, B
BBIUMCIICHUSIX, Tpadukax, TabIUIax, CcxXxeMax, aHalu3e IMOTPEIIHOCTe | T.J.), He
MPUHIIMITAATIBHOTO 7S JaHHOW paboThl XapakTepa, He MOBIMSBIINX HA PE3YIbTAT BHIMOITHEHHUS,
B) WJIM HE BBINOJHEH COBCEM WJIM BBINOJIHEH HEBEPHO AaHAJIU3 MOTPELIHOCTEH, I') UM padbora
BBINOJIHEHA HE TOJTHOCTHIO, OJTHAKO 00BEM BBIMOJIHEHHON YaCTH TaKOB, YTO MO3BOJISIET MOITY4YUTh
NPaBUJIbHBIE PE3YIbTATHI U BBIBOIBI 10 OCHOBHBIM, IIPUHIIMITAAIBHO BKHBIM 331a4aM paOOTEHI.

OneHka «2» CTaBUTCS B TOM Clly4yae, €Cli: a) paboTa BBIIOJIHEHA HE MOJHOCTBIO, U 00beM
BBITTOJIHEHHON YacTH Pa0OThI HE TO3BOJISIET CIeNaTh IMPAaBHIbHBIC BBIBOJBI, 0) WM OMBITHI,
U3MEpPEHUs], BEIUMCIICHUS, HAOII01€HUS TPOU3BOININCH HETIPABUIIBHO, B) MM B XOJ€ PabOThI U
B OTYeTe OOHApYXWINCh B COBOKYMHOCTHM BCE€ HEIOCTaTKH, OTMEUYEHHbIE B TPEOOBaHUAX K
OLICHKE «3

I'pyovimu  cuumaromes  credyrowue owudOKU. © HE3HAHWE OIMPEIEICHUS OCHOBHBIX
HOHATHH, 3aKOHOB, IPAaBUJI, OCHOBHBIX IOJIOKEHUH TeOpuH, He3HaHHE (HopMyJ1, OOIIETPUHSATHIX
CHMBOJIOB 0003HaUeHUH (U3NYECKUX BEIWYHMH, CEIAWHUI] WX W3MEPEHHs;, ® He3HaHHe
HAaNMEHOBAHWW €IMHUII W3MEPEHUs, ® HEyMEHHE BBIIICIUTh B OTBETE TJaBHOE, ® HEYMEHHE
OPUMEHATh 3HAHUS JJs pelleHHs 3a1a4 U OOBSICHEHUS (U3UYECKUX SBICHUN, ® HEyMEHHE
JienaTh BBIBOJBI U 000OIIEHHs, ® HEYMEHHE YUTaThb U CTPOUTH TpaUKU W MPUHIMIIHAIBHBIE
CXEMbI, ® HEYMEHME IOATOTOBUTH YCTAaHOBKY WM JabopaTtopHoe 00OpynOBaHUE, MPOBECTH
OTBIT, HEOOXOIMMBIE pAacdeThl WM HCIOIB30BaTh IOJNyYCHHBIC JaHHBIC Ui BBIBOJIOB, ®
HEYMEHHE I0JIb30BaThCsl YUEOHHMKOM U CHPAaBOYHUKOM MO (PU3MKE U TEXHUKE, ® HapylIeHHE
TEXHUKA O€30MaCHOCTH IPH BBINOJHEHUH (PU3UYECKOTO OKCIIEPUMEHTa, © HeOpexXHOoe
OTHOLIEHHE K Jab0paTopHOMY 000PYAOBAHUIO U U3MEPUTENIBHBIM MPUOOpaMm.

K neepybwvim owubkam credyem omuecmu: ® HETOUYHOCTb (POPMYIUPOBOK, ONpPEIEICHHH,
NOHATHUH, 3aKOHOB, TEOPWUH, BBI3BaHHAs HEMOJHOTOH OXBara OCHOBHBIX IPU3HAKOB
OTIPENIeNISIEMOTO TTOHITHS WJIM 3aMEHOW OJHOTO-IIBYX M3 3THUX NMPH3HAKOB BTOPOCTETICHHBIMH, ®
OLIMOKH MPH CHATHH MOKAa3aHUH C U3MEPUTENBLHBIX NPHUOOPOB, HE CBSI3aHHBIE C ONpPE/ICICHUEM
LEHbI JeJIeHUs IIKalbl (HampuMep, 3aBUCSIINE OT PACIONOKEHHS U3MEPUTEIbHBIX MPHUOOPOB,
ONTUYECKUE U Jp.), ® OIIMOKH, BBHI3BAHHBIC HECOOJIOJCHHEM YCIOBHUU IMPOBEACHUS OIIBITA,
yCIOBHUHA pabOThl U3MEPUTENHHOTO MPUOOpa (HEypaBHOBEIICHHBI BECHl, HE TOYHO OINpe/eeHa
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TOYKa OTC‘-IeTa), e OIIHOKH B YCIOBHBIX 0003HaYEeHUAX Ha MNPUHIUIIHAIBHBIX CXCMaX,
HETOYHOCTb rpaq)m(a u ap., ® HepaHHOHaHBHBIﬁ MCTO[ PCIICHUA 3aaadyd WM HEAOCTATOYHO
HpOI[YMaHHbe/'I IJIaH yYCTHOI'O OTBCTa (HapymeHHe JOTUKH, IOJMCHA OTACIBHBIX OCHOBHBIX

BOIIPOCOB BTOPOCTEIICHHBIMH), ® HEpaI[MOHAJIbHbIE METOABl padOThl CO CIPABOYHOM U JIPYrou
JIUTEepaTypoil, HEyMEHUE pelaTh 3a7auu B o0IIeM BHIE.
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