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PaGouast mporpamMmma yueOHON 00111€00pa30BaTEIbHON TUCITUTIIIMHBI pa3paboTaHa Ha OCHOBE:

- [Ipuka3z MunucrepcrBa npocsemenus Poccuiickoii ®enepaunn ot 23 HosOps 2022 r. Ne 1014 «O6
YTIBEpXKICHUH (enepaabHOil  00pa30BaTENIbHOW MPOrpaMMBbl  CpPEeIHEro o0mero o0pa3oBaHU»
(3apeructpupoBaH MunucTepcTBoM rocTuInu Poccutickort @enepamuu 22.12.2022 r. Ne 71763);

- IlpumepHoit paboueii mnporpamMMmbl 00IIEOOpa30BaTEILHON JUCHMIUIMHBL "®u3zuka" mis
npo(ecCHOHANBLHBIX 00pa30BaTENbHBIX OpraHm3anuii, pekomennopannoir GOI'bBOY 1O «HPI1O,
yTBep)KAEHHON Ha 3aceqanuu CoBeTa MO OLEHKE COAEp)KaHUS M KauecTBa IMPUMEPHBIX pabodmx
porpamm;

- ®@epgepanbHOro0 TOCYIAPCTBEHHOTO oOpa3zoBarenbHOro cranjgapra (manee — PI'OC) cpemnero
MpoQEeCCHOHAIBHOTO 00pa30oBaHUsl MO MPOTpaMMe IMOATOTOBKM KBAaTU(HUIMPOBAHHBIX pabouuX,
ciayxamux no crneuuanbHoctd  15.02.19 Capounoe mnpousBoactBo (Ilpukaz MunucrepcTa
npoceernienns Poccuiickoit @enepanuu Ne 907 ot 30 Hos6ps 2023 rona)
Opranusanusi-pa3padoTumnk:

rOCyJapCTBEHHOE OrO/KeTHOE TMpodeccHoHalbHOE 00pa3oBaTelbHOE yupekaeHue bupckuit
MHOTOTIPOGMIBHBIN MpodeccrnoHabHbIil Koutek (manee ['BIIOY Bupckuit MHOTOIPOQGMITBHBIN
pohecCHOHANBHBIN KOJITEIK)

PazpaboTunkm:

JlockyroBa ['to3enus PanMoBHaA — ipeno1aBaress BBICHIEN KaTeropun

[IporpamMma yueOHONH JUCHMILIMHBI O0OCYXJeHa M oJ0o0peHa Ha 3aceJaHuu MeToaAnYEecKOro
00BeAMHEHUS TUCIUILINH 00111e00pazoBaTenbHOro Iukia (mpotokon Ne 9 ot 22.05.2025r.)
PykoBoauTens Metoandeckoro o0beJMHEHUs AUCIUILTIMH 0011e00pa30BaTeIbHOIO UK

I'.P.JIockyToBa

[IporpamMma y4eOHON AMCHUIUIMHBI 00CYXJIeHa MeTOIMYeCKUM COBETOM U pPEKOMEHJOBaHa s

BHe/IpeHUs B yueOHbIN nporiecc (mpoTokoin Ne 9 ot 26.05.2025.)

Crapmuii MEeToaucT M.E. Jly3anuna
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1. O6mas xapakrepucTHKa NPHMEPHOIl padodyeii mporpaMMbl
0011e00pa3oBaTeIbHOM TUCHUILINHBI

O6meoOpazoBarenbHas  AuciuiuinHa — «Pu3nMka»  ABISETCS  00s3aTeIbHOW  YacTbhblO
00111600pa30BaTEILHOTO IHUKJIa 00pa3oBaTeabHOM mporpaMmMbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
crenuanbHocTd 15.02.19 CBapoyHOE NPOU3BOICTBO

1.2. Heau U miIaHupyemMblie pe3yJabTaThl 0CBOCHUS IUCIHUILINHBI:
1.2.1. Heau 1UCHUTNIMHBI:

Copepxanue mnporpaMMmbl oOIIe00pa3oBaTeabHOM AUCHUIUIMHBL (DuU3KMKa HampaBlIeHO Ha
JOCTHUKEHHUE CIEAYIOUINX LENIeH:

. dbopMupoBaHUE MHTEpEca M CTPEMIICHUS OOYYarOIIMUXCS K HAyYHOMY HU3YYCHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

. pa3BUTHE TMPEICTABICHUA O HAYYHOM METOJe MO3HaHWS W (HOPMHUPOBAHHE
HCCIIEI0BATENBCKOTO OTHOLICHUS K OKPY/KAIOIIMM SIBJICHUSIM;

. dbopMupoBaHHEe HAYYHOIO MHUPOBO33PEHHUS Kak pe3yjibTara H3Y4YEeHHUS OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

. dopMupoBaHUE yYMEHUN OOBSCHATH SBICHHS C HCIIOJB30BaHUEM (PH3UUECKUX
3HAHUH U HAy4YHBIX JJOKA3aTEIIbCTB;

. dbopMupoBaHue TpEACTaBICHUNH O ponu (U3MKK JUIsL Pa3BUTUS JIPYTHX

€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJOTUH.
JlocTikeHune 3TUX Lieiel o0ecreurBaeTcsl pellieHueM CIEeAYIOUINX 3aad B POLIECCe U3YUeHUs
Kypca (pU3UKU Ha YpOBHE CPEHEr0 O0IIEero 00pa3oBaHus:
o npuoOpeTeHne CHCTeMbl 3HaHMH 00 OoOmMX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKIOYAas MEXaHUKY, MOJIEKYJSPHYI (HU3HUKY, 3JIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY M 3JIEMEHTBI aCTPOPHU3UKH;
o dopMHpoBaHHE YMEHHUH TNPUMEHSATh TEOPETHUYECKHE 3HAHUS Uil OOBIACHEHMS
¢u3nUecKkux SBJIEHUM B MpHUpoJe M Ui TNPUHATUA MPAKTUYECKHX pELIeHuH B
MMOBCEAHEBHOM XKU3HU;
o OCBOCHME CIIOCOOOB pELICHUs Pa3IMyYHBIX 33Jay C SBHO 3aJaHHOM (u3ndecKoit
MOJIEIBIO, 3a71ay, M0/IPa3yMeBAIOIINX CaMOCTOSTENIbHOE CO3/laHue (pu3nueckoi MoJen,
COOTBETCTBYIOLIECH YCIOBUAM 334U,

L4 ITOHUMAaHHeC CI)I/I3I/I‘ICCKI/IX OCHOB W IIPUHIIUIIOB JIENCTBUS TEXHUUECKUX YCTpOﬁCTB
N TCXHOJIOTHUYCCKUX MPOUCCCOB, UX BJIUAHUA Ha OKPYKAIOMIYIO CPEIY,
L OBJIAICHUC MCETOJAMH CaMOCTOATCIIBHOTO IUIAHUPOBAHHUA W IIPOBEICHHA

bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a M WHTEpIpeTanuu HHGOpMaLUU, ONpPEIeIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3YyJIbTaTa;

o CO3JaHME YCJIOBUW JJIsi pa3BUTHUA YMEHUN MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOH 1€ATENBHOCTH.



1.2.2. IInanupyemMble pe3yJibTaThl 0CBOCHHS 001e00pa30oBaTebHONH TUCHUILVINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue xommereHumu (mamee — OK) um mpodeccumonansubie kommereHnuu (nanee — I[IK) ®T'OC CIIO B cOOTHECEHWH C JTHYHOCTHBIMH,
METaIlpeAMETHBIMH ¥ TNPEAMETHBIMU pe3yJibTaraMu o00ydeHuss ©Oa3zoBoro ypoBHa (mamee — IIP6) DI'OC COO mnpencraBieHbl B

tabmune:OK1,0K2,0K3,0K4,0K5,0K7

Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

IInanupyeMble pe3yJbTaThl 0CBOEHHS IPOrPAMMBI 110 TMCIUIJIHHE

Oomue

III/ICIII/IH.]II/IHapHLIe

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JESATeITbHOCTH
PUMEHUTEIBHO

K Pa3InYHBIM
KOHTEKCTaM

JIM9HOCTHBIE  PE3YJIbTATHI B YacTH
TPYJAOBOTO BOCIIUTAHUSA:
- TOTOBHOCTH K TPYAY,
TPYIOIO0ue;

- TOTOBHOCTh K AKTMBHOH JIEATEIHLHOCTH TEXHOJIOTHYECKOM
51 COLIMAILHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHUIIUUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO BBIIIOHSTH
TaKylo JAesITeIbHOCTbD;

- UWHTEpeC K pas3nu4yHbiM cdepam npodeccroHaTbHOU
JIeITEIIbHOCTH,

- TOTOBHOCTH M  CIOCOOHOCTh K  0Opa3oBaHUIO
U caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HH,

- YMEHHE TPOTHO3UPOBATh HEOIATOMPHUSITHBIE YKOJIOTHUECKUE
MOCNEACTBHSI MPEANPUHIUMAEMBIX JICHCTBHM, MPeaoTBpaIiaTh
HX;

MeTtanpeaMeTHbIE pe3ynbTaThl IOJDKHBI OTPAXKAaTh:
OBnajicHue YHUBEPCATHHBIMH YYCOHBIMH TIO3HABATEIHLHBIMH
JEUCTBUSIMU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

CaMOCTOSITENIbHO  (OpPMYNIHUpPOBaTh M AKTyaJM3HPOBATh
npo0JieMy, paccMaTpHBaTh €€ BCECTOPOHHE; YCTaHABJIMBATH
CYIIIECTBEHHBI TMPU3HAK WM OCHOBAaHUS ISl CPaBHEHHS,
knaccupukanuu W 00OOIICHWS;  ONMpEeneNiaTh  IEeTu
NEeSTeNIbHOCTH, 3a/laBaTh TMapaMeTpbl W KPUTEpUU UX
JIOCTYDKCHHS; BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B

AOJDKHBI  OTpaXXaTb

OCO3HAHUC HEHHOCTH MAaCTCPCTBA,

I[IP6 1. CdopMUpPOBaHHOCTb NPEICTABIECHUN O pOJIU
U MecTe (PU3MKU U aCTPOHOMUHU B COBPEMEHHOW Hay4HOMH
KapTUHE MHpa, O CUCTEMOOOpa3yroliel poiau (U3UKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIAAEC POCCHUCKUX
U 3apyOeXHBIX YYEHBbIX-(DU3UKOB B pa3BUTHE HAYKU;
NOHMMaHHE (U3MYECKON CYIIHOCTH  HaOJII01aeMBbIX
SBJICHUH  MHKPOMHpa, MaKpoOMHMpa M  MErammpa;
MOHUMaHWE POJM  aCTPOHOMHUU B  MPAKTUUYECKOU
NEATEIIBHOCTH  4Ye€JlOBEeKa M JajbHEMIIEM Hay4dHO-
TEXHUYECKOM pa3BUTHUH, ponu buzuku
B (opmupoBaHun Kpyrozopa U (YHKIMOHAJIbHOU
IPaMOTHOCTH Y€JOBEKa JUIsl pEIHICHUs MPaKTHYECKUX
3a1a4;

[IP6 2. CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh

¢usnueckue  sABIEHUS  (Mpolecchl) U OOBSACHATH
WX Ha OCHOBE W3YyYCHHBIX 3aKOHOB: pPaBHOMEPHOE
U PaBHOYCKOPEHHOE  MPSIMOJMHEHHOE  JBUKECHHE,

CBOOOJHOE MAaJE€HUE TeJ, JBUXKEHHE IO OKPYXKHOCTH,
UHEepLUs,  B3aMMOJCHCTBHE  Tel,  KojiebaTenbHOe
JBUKEHHE, PE30HAHC, BOJHOBOE IBUXKeHHE; Tuddysus,
OpOYHOBCKOE JBIDKEHHE, CTpPOEHHE IKHIKOCTEH U
TBEPJABbIX TeJl, U3MEHEHHuEe o0beMa Tell MpU HarpeBaHUU
(oxnaxaeHuM), TelJIoBOe pPaBHOBECHE, HCIapeHHe,
KOHJICHCAllMsl, IUIaBJICHHME, KpHUCTANIM3alMsl, KHUIIEHUE,




paccMaTpUBaEeMbIX  SBJICHHSIX; BHOCHTh KOPPEKTHUBBI B
JIeATEILHOCTD, OLICHUBATh COOTBETCTBHE PE3Y/ILTATOB IICIISIM,
OIICHUBATh PHUCKU IIOCJICJICTBUMA JEATEILHOCTH; pPa3BUBATh
KpEaTHBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIeM;
0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIQACTh HaBBIKAMU  y4eOHO-UCCIIEAOBATEIBCKON |
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;
- BBISBIIATE MPUYUHHO-CJICICTBCHHEIC CBSI3H u
aKTyallu3upOBaTh 3aJlauy, BBIIBUTaTh TUIIOTE3Yy €€ pPelICHMs,
HAaXOJWTh  APryMEHTHl  JJIA  JIOKa3aTeIbCTBA  CBOUX
YTBEPKACHHUIH, 3aJaBaTh napameTpbl
U KPUTECPUU PEIICHHSI,

- aHANU3MPOBATh TOJYYEHHBIE B XOJE peUIeHHs 3a7auu
pe3yNIbTaThl, KPUTHYECKU OIICHUBATh WX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TMIEPCHOCUTh 3HAHHWS B TIO3HABATCIBHYIO U
MPAKTUYECKYIO YaCTH KU3HEACSITETbHOCTH;

- yMeTh WHTETPHUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0OJacTen;

- BBIIBUTaTh HOBBIE HIEH,
MOJIXOJTBI U PEIICHHUS;

- MPOSBIIATh  CMOCOOHOCTH WX  HUCIHONB30BaHUS B
MM03HABATEJIbHON U COIIMATIbHOM MTPAKTHKE;

-TIPOSIBIISITH CHOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITETEHOMY

npeajaratb  OpPUTHHAJILHBIC

MOMCKY  METOJOB  pEIleHUs  MpakTHYEeCKUX  3ajad,
IIPUMEHEHHUIO Pa3INYHbIX METOJIOB MIO3HAHNUS;
-cTaBUTb U (GOpPMYyIUPOBAaTH  COOCTBEHHbIE  3aJauu

B 00pa3oBaTeIbHOMN JEATENILHOCTH M KU3HEHHBIX CUTYallUsX;
-BBISIBIIATH MIPUYHUHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJIM3upoBaTh 3aJady, BbIIBUIaTh TUIIOTE3Y €€ PEIICHMS,
HAaXOJUTh  apryMEHThl  JJi1  JIOKa3aTeIbCTBAa  CBOMUX
YTBEP)KJICHHI, 3371aBaTh MapaMeTpbl U KPUTEPUH PELLICHMS;
AQHAIM3UPOBATh TMOJYYEHHbIE B XOJI€ pEHICHUs 3aJlaud
pe3ysbTaThl, KPUTUYECKH OLIEHMBATh MX JOCTOBEPHOCTD,

BJIQXKHOCTh BO3/lyXa, CBSI3b CpEAHEH KUHETUYECKOMN
SHEPTUM TEIUIOBOTO JIBMXKEHHSI MOJIEKYJ ¢ a0COIIOTHOM
TeMrepaTypol, NOBBIIIEHUE [ABJIICHUS Ta3a IpPU €ro
HarpeBaHUM B  3aKPBITOM COCYyJle, CBSI3b  MEXKIY
napaMeTpamMu COCTOSIHMSL Ta3a B H30Mpolieccax;
3JICKTPU3ALIMS Tell, B3aMMOJICHCTBHE 3apsi/ioB,
HarpeBaHWe IMPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE
MarHuTOB, OJJICKTPOMATrHUTHAs MHAYKLUS, JEUCTBUE
MarHUTHOTO T0JI HAa MPOBOJAHUK C TOKOM U JBUKYILIUNUCS
3apsn, OJCKTPOMArHWTHBIC KOJeOaHWS W BOJIHBI,
MPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETa, OTPAKECHHUE,
IIPEJIOMJICHHE, uHTephepeHIus, T paKus
u NoJIsIpu3aIus CBeETa, JCTICPCUS CBETa;
doToanekTpuyeckuii  3QQPeKT, CBETOBOE JaBJICHUE,
BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aroMa BOAOPO/A,
€CTECTBEHHAsI U UCKYCCTBEHHAsI PaJIOAKTUBHOCTH;

[IP6 3. BiameHue OCHOBOIIOJATAMOIIMMH (PU3HUESCKHUMHU
MOHATUAMH W BEIMYMHAMH,  XapaKTEPU3YIOIIUMHU
(buzmdeckrue mporecchl (CBA3aHHBIMH C MEXaHUYECKHM

JABHKCHHUEM, B3aI/IMO,Z[eI>’ICTBI/IeM TCJI, MCXaHHWYCCKHMU
KOJICOaHUsIMH U BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA IIponeccaMu,

BJIEKTPUYECKUM W MArHUTHBIM MOJSIMH, 3JIEKTPUUYECKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH KOJIEOAHHUSIMH M BOJIHAMU;
OIITHYECKHUMM  SBJICHHSMH, KBAHTOBBIMU SBJICHUSMU,
CTPOEHUEM aroMma u aTOMHOT'O spa,
PaIMOaKTUBHOCTHIO); BIAJCHUE OCHOBOTMOJATAIOITUMU
aCTPOHOMUYECKUMHU MMOHSITUSIMH, MMO3BOJISIOIIMMU
XapaKTePU30BaTh MPOIIECCHI, MPOUCXOAIINE HA 3BE3/aX,
B 3BE3/IHBIX CHUCTEMAX,
B MEXTAJIAaKTUYECKON cpefie; MBIKEHHE HEOECHBIX Tell,
ABOJIIOLIMIO 3Be311 U BeeleHHoid;

[IP6 4. Bragenne 3aKOHOMEPHOCTSIMHM, 3aKOHAMHU
U TeopusiMu (3akoH BceMupHoro tsrotenus, [, II u 111




MPOrHO3UPOBaTh H3MEHEHHWE B HOBBIX YCJIOBUSX; JaBaTh
OIICHKY HOBBIM CHTYaIlUsiM, OIICHHBATh MPUOOPETCHHBIM
OTBIT; pa3pabaTbiBaTh IUIAH PEUICHHs] MPOOJIIEMBI C y4ETOM
aHaJIM3a MUMEIOIIUXCSA MaTepUANIbHBIX W HeMaTepHAIbHBIX
pPECypCOB;

OCYILIECTBIIATh LI€JICHANPABICHHBIN MTOMCK MEPEHOCA CPENCTB
U crioco00B AeHcTBUS B MPO(PECCHOHAIBHYIO CPEy;

yMETh NEPEHOCUTh 3HaHUS B [103HABATEJIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

YMETh HMHTErPUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX

06HaCTeﬁ; BbIABHUI'aTh HOBBIC niacu, npeajiaraTb
OpPUTrMHAJIbHBIC MTOAXOAbl U PCIHICHU A,
CTaBUTb HpO6JI€MLI u 3aJa4u, AOITYCKAroIIne

AJIBTCPHATUBHBIC PCIICHUA

3akOHbl HBIOTOHA, 3aKOH COXpAaHEHHS MEXaHUYECKOH
SHEPIHM, 3aKOH COXPAHEHUS UMIIYJIbCa, MPUHIUI
CyNEpIO3UIMN  CWJI,  IPUHLUWAI  PABHOIPABHOCTH
WHEpPUUAIbHBIX  CHCTEM  OTCY€Ta;  MOJEKYJISIPHO-
KMHETHUYECKYI0 TEOPHI0 CTPOEHHUs BEIECTBA, I'a30BbIE
3aKOHBI, TEPBBIM 3aKOH TEPMOJAMHAMHUKH;  3aKOH
COXpaHEHHUs JJEKTPUYECKOro 3apsaa, 3akoH KyioHa,
3akoH OMa i ydacTka 1enu, 3akoH Oma Uit TOJTHOM
3JeKTpUYecKol nenu, 3akoH [[xoyns - Jlenua, 3akoH
9JEKTPOMArHUTHOW  MHIYKIHUHU, 3aKOH  COXPaHCHHS
SHEPIrHM, 3aKOH MPSMOJIMHEHHOr0 pacnpoCTpaHEHUs
CBETA, 3aKOH OTPaXCHHUS CBETA, 3aKOH MPETOMIICHUS
CBETA; 3aKOH COXPAHEHHUsI SHEPruH, 3aKOH COXPAHECHMS
UMITYJIbCA, 3aKOH COXPAHEHHS JJIEKTPUYECKOTO 3apsina,
3aKOH COXpPaHEHHsI MaccOBOr0 4MCIa, MOcTynarsl bopa,
3aK0H PaIOAKTUBHOTO pacmajna); YBEpPEHHOE
HCII0JIb30BaHUE 3aKOHOB
Y 3aKOHOMEPHOCTEH mpu aHanu3e (HU3UYECKUX SIBICHHI
Y TIPOIIECCOB;

[IP6 6. BnageHwe OCHOBHBIMH METOJIaMH HAYy4YHOTO
TO3HAHMS, WCIONB3YEMBIMH B (U3HUKE: TMPOBOAUTH
npsiMble ¥ KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYUH,
BBIOMpAs ONITUMAJIbHBIN CIIOCO0 M3MEPEHUS U UCIOJIBb3YsI
M3BECTHBIE METOJIbl OIIEHKH MOTPEIIHOCTEN H3MEpPEeHUH,
MPOBOJIUTH HCCJIEIOBAHHE 3aBUCUMOCTEH (PU3ndecKkux
BEJINYUH

C UCIMOJIb30BAaHWEM TMPSMBIX HM3MEpPEHUN, OOBIACHITH
MOJIYYCHHBIE  pPEe3YylbTaThl, MCHOJB3YyS  (U3HUECKUE
TEOpHWH, 3aKOHBI W TIOHATHUS, € JEJIaTb BBIBOJIBI;
coOnromath  mpaBuia  Oe30macHOro  TpyAa  MpH
MPOBEICHUU HUCCIIEIOBAaHUN
B paMkKax yd4eOHOro DJKCHepUMEHTa H  y4eOHOo-
WCCTIEOBATENIbCKON JICSITEIIBHOCTA C HCIOJIb30BAHHEM
U(POBBIX U3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO




o0opynoBaHusi;  COPMUPOBAHHOCTH  IPE/CTABICHUI
0 MeTojax IMOJY4YeHHUs] Hay4YHbIX aCTPOHOMHYECKHX
3HAHWI;

I1P6 7. ChopMUpOBaHHOCTh YMEHHSI peIIaTh PacyeTHbIC
3aJa4yd ¢ SBHO 33JaHHON (PU3MYECKOH MOJEIBIO,
UCIIOJIB3YS (PM3MUYECKHUE 3aKOHBI U MPHHIMIIBI, HA OCHOBE
aHaJIM3a YCJOBUS 33Ja4d  BBIOMpATh  (HU3HYECKYIO
MOJIeIb, BBIICIATHh (DU3UUECKHE BEIUYMHBI U (OPMYJIBI,
HEOOXOAMMBIC JJIsl €€ PELICHUs, MPOBOJUTH PACUETHl U
OLICHMBAaTh  PEAIBHOCTh  IOJYYEHHOTO  3HAYCHHUSI
(U3MUECKON BEIMYUHBI, peliaTh Ka4yeCTBEHHBIC 33/1a4H,
BBICTpAMBasi JIOTHYSCKH HENPOTHBOPEUYUBYIO IICTIOUKY
pacCykIeHHH C ONOpOil Ha HW3y4YCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTHU M (DU3UUCCKHE SBICHHSI

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPECTBA
MIOMCKa, aHaJI13a

Y MHTEPIIPETANT
uHpopMauu

1 “HGOPMaAIIMOHHbIE
TEXHOJIOTUU

UTSL BBITIOJTHEHHMS 33124
npodeccnoHanbHOMI
JeSITeITbHOCTH

JIMyHOCTHBIE pe3yabTaThl JOJKHBI OTpakaTb B YacTH
LIEHHOCTU HAyYHOI'O MTO3HAHUS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKH WU OOIECTBEHHOU
IIPAKTHKH, OCHOBaHHOTO Ha Jaore KYJIBTYD,
CIOCOOCTBYIOLIIETO ~ OCO3HAaHUIO  CBOEr0  MecTa B
MOJINKYJIBTYPHOM MHDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOW M YUTATEIBCKOM KYIbTYpPbI
KaK CpEICTBa B3aMMOJCHCTBUSA MEXIY JIIOJABMH U TO3HAHHUSA
MUDA;

MeranpeameTHble  pe3ynbTaTbl  JOJDKHBI  OTPaXkaTh:
OBnaneHve yHUBEpCaJIbHBIMU Y4€OHBIMHM TO3HABaTEIbHBIMU
JEUCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BIQJETh HaBBIKAMU TMOJYy4YeHUs UHPOpMALUU U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIAThH
NOWCK, AaHalu3, CUCTEMATU3allMl0 W  UHTEPIPETALHUIO
MH(pOpMalMU PA3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

- CO37aBaTh TEKCTHl B PA3NUYHBIX (opMmarax ¢ y4eToM
Ha3zHaueHUs MHGoOpMalMu M IeJeBOW ayAMTOpUH, BbIOMpas

I[IP6 5. YMeHue yuuThIBaTh TPaHULBI NPUMEHEHUS
M3YYEHHBIX (DU3NYECKUX MOJEJNICH: MaTepuaabHasl TOYKa,
MHEpLHAIbHAS CUCTEMA OTCYETA, UICAJIbHBIN Ia3; MOJEIN
CTPOEHUSA Ta30B, XUIAKOCTEH M TBEPIbIX TEJ, TOYCHYHBIN
JJIEKTPUYECKUM  3apsif, sAAEepHAas  MOJEIb  aToMa,
HYKJIOHHAasi MOJENIb AaTOMHOrO siApa TMpU PEIICHUU
(bu3nuecKkux 3a1ay;

[TP6 9. CdhopmupoBaHHOCT, COOCTBEHHOW MO3UIIUU 10
OTHONICHHUIO K (pu3mueckoi MHPOpMAIUH, MOIydaeMOi
W3  pa3HbIX HMCTOYHUKOB, YMEHUW  MCIIOJIb30BaTh
(G POBBIE TEXHOJIOTUU AJIS TTOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIpETAlM U TIPEACTABICHUS y4eOHOW W HaydHO-
MOIYJISIPHOM nH(popManuu; pa3BUTHE YMEHHI
KPUTHYECKOTO aHaJIn3a MojydyaeMoi nHdopmaIuu




ONTUMAJIBHYIO (POPMY IIPE/ICTaBICHUS U BU3yaIH3aliH,
- OIICHWBATh JIOCTOBEPHOCTH, JIETHTHMHOCTH HH(OpMAIIHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJILHO-3TUYECKUM HOpMaM;

- UCIIOJIb30BaTh CpeacTBa UH(POPMALMOHHBIX
U KOMMYHUKAllMOHHBIX  TEXHOJIOTMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allMOHHBIX

3aJa4 C COOMIOACHHEM TpPeOOBAHUM SPrOHOMMKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI, PecypcocOepekeHHs], MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMALIMOHHO O€30MacCHOCTH;

- BJIaJIETh HaBbIKAMHU pPaclO3HaBaHMsI U 3allUThl HUH(POpMALIUH,
nH(}OPMaIMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 03.
[InanupoBath

U pealn30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe
Y JIMYHOCTHOE
pas3BuUTHE,
MpeNPUHIMATETBCK
VIO IeSITENTHOCTh

B
npo¢eCcCuOHAIBHON
chepe,
UCTIOJIb30BATh
3HAHUS 0 MPaBOBOU
1 (MHAHCOBOM
IPaMOTHOCTH

B Pa3IMYHBIX
KUZHEHHBIX
CUTYaITUSIX

JImuyHOCTHBIE pE3yabTAaThl JOJDKHBI OTpakaTh B  YacTH
JyXOBHO-HPABCTBEHHOI'O BOCITUTAHMS:

- CIIOCOOHOCTh  OLIGHHMBATh CHUTYallUI0 U
OCO3HAHHbIE PELICHUs, OpPUEHTUPYACh Ha
HpPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIAJ B IOCTPOCHHE YCTOWYMBOIO
Oynyuiero;

MertanpeameTHble  pe3yiabTaThl  JOJDKHBI  OTpa)karTb:
ORtajieHre YHUBEPCATBHBIMH PETYISITHBHBIMH JCHCTBUSMU:
a) caMOOpraHu3aLuUs:

- CAMOCTOSITEIbHO  OCYILECTBISATh  IO3HABATEJIbHYIO
NeSITebHOCTD, BBISIBIISATh npoOIeMsl, CTaBUTh
1 QopMyIMpOBaTh COOCTBEHHBIE 3a/ladyll B 00pa30BaTeNbHOM
NeSITebHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITENIFHO COCTaBIISAITh IUIAH PEIHICHUS IMPOOJIEMBI
C  y4eToM  HMEIOLIUXCS  PEecypcoB,  COOCTBEHHBIX
BO3MOJKHOCTEHN U IPEAITOYTECHHIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

-pacmMpsATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUN;

- JlefaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBaTh €ro, Oparhb
OTBETCTBEHHOCTD 32 PELICHUE;

-CIocOOCTBOBaTh (hOPMHUPOBAHHUIO M TPOSBICHUIO ITUPOKOU

MNPpUHHUMATDH
MOpPaJIbHO-

ITP6 9. ChopMUPOBAaHHOCTH COOCTBCHHOHN IO3HMIIMU TIO
OTHOIICHHIO K (U3NYECKON HMH(POpMAIMH, MOTy4aeMON
n3 Pa3HBIX HCTOYHHUKOB, YMGHI/Iﬁ HUCITIOJIb30BATh
U(PPOBBIC TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPUPOBAHHUS,
UHTEPIpETallid M TPEACTABICHUS Y4eOHOW W HaydHO-
MOMYJISIPHOM uH(pOopMaInu; pasBuTHE yYMEHUH
KPUTHUYECKOTr0 aHAIN3a MoIy4aeMoi HHPpopMauu




SPYAUIMH B Pa3HbIX 00JaCTSIX 3HAHHM, IOCTOSHHO MOBBIIIATD
CBOI1 00pa3oBaTeNbHbIN U KYJIbTYPHBI YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMBI pPeQIIEKCHU Il OLICHKH CUTYaIluH,
BbIOOPA BEPHOTO PEIICHNUS;

- YMEThb OLICHMBaTb PUCKM U CBOEBPEMEHHO IIPUHUMATH
PELIEHUS IO UX CHUKEHUIO;

B) SMOLMOHAJIbHBIM HHTEJJIEKT

- CTpeMJIEHHE K JOCTHKEHUIO LEIU U yCIeXy, ONTHUMU3M,
WHULHAATUBHOCTh, YMEHHUE JCHCTBOBaTb, UCXOI W3 CBOMX
BO3MOKHOCTEH;

- CMOCOOHOCTh TOHMMATh AMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYUIECTBICHUN KOMMYHUKAIIUH,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

- CIOCOOHOCTH BBICTPANBATh OTHOILICHUS C IPYTHUMH JIFOJbMU,
3a00TUTHCSI, TPOSIBIIATH MHTEPEC U pa3penarb KOHPINKTHI

OK 04. O¢ddexTrBHO
B3aUMOJICIICTBOBATh
u paboTatb

B KOJIJICKTHBE

U KOMaH/Ie

JluyHOCTHBIE pE3yNbTaThl JOJKHBI OTpaXkaTb B YacTH
LIEHHOCTH HAyYHOT'O MTO3HAHUS:

- OBJIQJICBaHME HAaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOW U COLIMATIBHOM AEATEIbHOCTH;

MeranpeaMeTHble  pe3yiabTaThl  JIOJKHBI OTpaXkaTh:
OBnanenue YHUBEPCATbHBIMHU KOMMYHHKATHBHBIMA
JEUCTBUSIMH:

0) cOBMECTHasl I€SITEIbHOCTb:

- TOHMMaTh W HCIOJb30BATh NPEUMYILIECTBA KOMaHIHOU
Y MHIUBHYyalIbHOM paboThI;

- BBIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX ICHCTBHM C
y4eToM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOro 4jeHa
KOJUIEKTHUBA;

- MPUHUMATH
OpraHU30BBIBATh
U KOOPJMHHUPOBATH AEUCTBUSA 10 €€ TOCTHKEHUIO: COCTABIIATD
IJaH JeWCTBHM, pachpelensTh poJu € YYEeTOM MHEHHM
YYaCTHHKOB, 00CY)X/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

eau COBMECTHOM JIeSITEIbHOCTH,

IIP6 10. OsnageHue yMmMeHMsIMH paboOTaThb B TIpyIIe

C BBINOJIHEHHEM pAa3IMYHBIX COLMAJIBHBIX  pOJIEH,
IUTaHUPOBATh paboty IpYIIIBI, panroHaIbHO
pacnpenenartb — JIeATeJbHOCTh B HECTaHJAPTHBIX

CUTyalusX, aJCKBATHO OLNCHHUBATHL BKJIAA KaXXJ0ro U3
Y4aCTHHUKOB TpyHIibL
B pCHICHUC paCCManHBaCMOﬁ HpO6HCMI>I

10



-OOCHHUBATh KAauC€CTBO CBOCI'0 BKJIaJa M KaXXIO0Io yd4aCTHHKa

KOMaHApl B OOmMH  pe3yabTaT 1O  pa3pabOTaHHBIM
KPUTEPHIM;

-TIpeJIaraTb HOBBIE TPOEKTHI, OICHWBATh HJIEH C IMO3UIHU
HOBM3HBI, OpPUTMHAIBHOCTH, IPAKTUUYECKOM 3HAYMMOCTH;
KOODJAMHUPOBATb ¥  BBINOJHATH pabOTy B  YCIOBHSX
peabHOro, BUPTYaJIbHOIO u KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

-OCYIIECTBIIATh MO3UTUBHOE CTPAaTErM4yeckoe MOBEICHHE
B pasIMYHBIX CHUTYyalUsiX, TPOSIBIATH TBOPYECTBO U

BOOOpakeHUE, ObITh HHUITUATHBHBIM.

OBnajieHNe YHUBEPCATBHBIMU PETYJSITHBHBIMU JCHCTBHUSIMHU:
T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHUMAThL MOTHBBI W apTyYMEHTBI JPYTHX JIOACH TIpU
aHaJIN3e Pe3yJbTaTOB JICATEIILHOCTH;

- IPU3HABATh CBOE MTPABO U MPABO JAPYTHUX JIFO/ICH Ha ONIHOKH;
- pa3BHBAaTh CIIOCOOHOCTh TIOHUMATh MUP C MO3UIMH JIPYTOro
YeJIoBeKa

OK 05 OcymecTBnATh
YCTHYIO

U MIMCbMEHHYIO
KOMMYHHUKAITIIO

Ha rocy1apcTBEHHOM
sa3bike Poccuiickoit
Oenepannu

C y4eToM
ocoOeHHOCTeH
COITMATEHOTO

U KyJIbTYPHOTO
KOHTEKCTa

JIn4HOCTHBIE pE3YNbTATHI
ACTETUYECKOT0 BOCIIUTAHUS:
- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa,
HAyyHOTO M TEXHUYECKOro TBOpPYECTBa, CIOpTa, Tpyla
U OOIIECTBEHHBIX OTHOIIEHUH;

B 00J1aCTH MAaTPUOTHYECKOTO BOCIIUTAHUS MTPOSBIIATH!
-IICHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY U TPUPOJHOMY HACIEIUIO, IMaMATHHUKaM,
TpazuuusM HaponoB Poccun, noctuxkenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

JOJIDKHBI OTpaXaTb B YaCTU

MeranpeameTHbie pe3yabTaThl JTIOJKHBI OTpaXaTh:
OsmageHne YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU
JEUCTBUSIMU:
a) oOIieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HU;
- pacro3HaBaTh HeBepOaIbHBIE CPEICTBA OOIIEHNUS, TOHUMATh

I1P6 1. CdopmupoBaHHOCTh NPEACTABICHUNH O pPOJIU
1 MecTe (PU3UKHU U aCTPOHOMUU B COBPEMEHHOW HAy4YHOU
KapTHHE MHpa, O CHUCTEeMOOOpasylomied ponu (U3KMKU
B pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKIAAEC POCCHUUCKUX
U 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;

NOHMMaHWe (U3NYECKON CYIIHOCTH  HaOJI0JaeMbIX
ABJICHUM  MHMKpOMHpPA, MakKpOMHpa HW  MEramupa;
[IOHUMAaHHUE POJIU  aACTPOHOMUM B  IIPAKTUYECKOHN
NEeATEITbHOCTH YeJI0BeKa

U JAIbHEHWIIEM HAyYHO-TEXHHUUYECKOM pAa3BUTHH, POJIU
¢bu3uku B GOpMUPOBAHUU KPYTo30pa U (PyHKIHOHAIBHOMN
IPaMOTHOCTH Y€JOBEKa JUIsl PEIIEHHUS MPaKTHYECKHX
3a1a4
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3HAYEHHUE COLMAIBHBIX 3HAKOB, PACIIO3HABATH MPEAIIOCHIIKH
KOH(JIMKTHBIX CUTYAIl U CMAT4aTh KOH(DIUKTHL;

- Ppa3BepHYTO M JIOTMYHO H3J1aratb CBOIO TOYKY 3pEHUsd
C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 07. CoxmelicTBOBaTHL
COXPAaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSITh 3HAHUS
00 M3MEHEHUHU
KJIMMAaTa, MPUHIUIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTUBHO
JIENCTBOBATH

B UPE3BBIYANHBIX
CUTYaIUsIX

JIM4HOCTHBIE PpE3YyNbTATHl  JIOJIKHBI
HKOJIOTUYECKOTIO BOCIIUTAHHUS:

- ¢()OPMHUPOBAHHOCTb IKOJIOTUYECKOH KYIbTyphl, IOHUMaHHE
BJIIMAHUA COIIMAJIbBHO-3KOHOMMUYCCKUX IMponeccoB Ha
COCTOSIHUE IPUPOJHOM M COLMAJIBHOM Cpenbl, OCO3HAHHE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUIAHUPOBAHUE U OCYILECTBIICHUE IEHCTBUI B OKPY’KaOLEH
Cpele Ha OCHOBE 3HAHMS LEJIeHd YCTOWYMBOIO PAa3BUTHSA
4eJI0BEYECTBA;

AKTHUBHOC HCIIPpUATHC
OKpYXKarollen cpene;

- AKTHUBHOC HCIPUATUC
OKpYXKarolleu cpese;

- YMCHHUEC MPOTrHO3UPOBATH H€6J1aFOHpI/I$[THBI€ OKOJIOTHYECKHUE
NOCJIEACTBYSI MTPEANPUHUMAEMBIX JEHCTBUM, NIPENOTBpaLIaTh
ux

OTpaXaTb B YaCTH

JCUCTBUM, TNPUHOCSAIIUX  BpEx

JICUCTBUM, NPUHOCAIIUX BpeN

[IP6 8. CdopMUpOBaHHOCT, yMEHHUS TPUMEHSITH
MONyYeHHbIE  3HAaHUS Ui OOBSICHEHUS  YCIOBHM
npoTeKaHus (QU3NYECKUX SBJICHUW B MpUpPOAE U IS
NPUHATHAA NPAKTUYECKUX PEUICHUM B IIOBCEAHEBHOMU
KU3HU

s obecnieueHust 0€30MACHOCTH TNpH  OOpamieHUH
c OBITOBBIMU npubdopaMu U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUs 3JI0pOBbS U COOJIIOJIEHUS
HOPM 3KOJIOTHYECKOr0 NOBEACHUS B OKPYKarOUIEH Cpese;
NOHMMAaHHE HEOOXOJAMMOCTH IPHUMEHEHUS JTOCTUKEHUUN
[1)737041

Y TEXHOJIOTUH JJIs1 PallMOHAJIBHOTO PUPOIOTIONb30BAHUS
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2. CTpyKTypa M coaepxanue 0011e00pa3oBaTeJbHON U CIUIIINHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHOH padoThl

Bun yueOHo# padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 180

OcHoBHOE coep:kaHue 122

B T.Y.

TEOPETUYECKUE 3aHATHUS 80

nabopaTopHbIC 3aHATHS 36

IIpogeccnonanbHO OpEeHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 58

NMPUKJIAJTHOT0 MO1YJIA)

IIpome:kyTouHasi aTTecTanus (3K3aMeH) 6
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2.2. TemaTu4eckui MJIaH U coiep:KaHue TUCUUIIMHBI «DU3HKaY

HaumenoBanue
pa3esioB U TeM

Conep:xxanue yueOHOro MaTepuaia (OCHOBHOE U MPO(ecCHOHATIBLHO OPMEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTUYHHT)

O0nLeM
4acoB

®opmupyemMble
KOMIIETCHIIUH

1

2

4

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1
Beenenue

Conep:xanue yueOHOro MaTepuaJia

Ddusuka - Hayka o npupoje. Hayunsle MeToAbl MO3HAHUS OKpY’KaroLero Mupa. Posb s3xkcnepuMeHTa
M TEOPHH B INPOLIECCE MO3HAHMS MPHUPOJBL. DKCIIEPUMEHT B ¢u3nke. MoaenupoBanne GU3NIECKUX
sBJICHUNA M 1nponeccoB. Hayunble rumore3bl. @Pusndyeckue 3aKOHbBI W Teopuu. ['paHuIsl
MPUMEHUMOCTH (HU3MUECKUX 3aKoHOB. IlpuHImmm coorBercTBus. Ponb u mecto (Qu3MKH B
(bopMHPOBAHUN COBPEMEHHON HAYYHOM KAPTUHBI MUPA, B IPAKTUUECKON JeITEIbHOCTH JII0IeH

OK 03
OK 05

Paszaea 2. Mexanuka

18

Tema 2.1
Kunematuka

Conep:xanue yueOHOIro MaTepuaJia

Mexannueckoe naBwkeHHE. OTHOCUTENBHOCTh MeEXaHW4eckoro nswxkeHus. Cucrema orcyera.
Tpaextopus. Ilepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHOW TOYKH, MX MPOEKIMH HAa OCU CUCTeMbl KoopAuHaT. CloXeHHE INepeMellleHud u
CIIO’)KEHHE CKOpocTel. PaBHOMepHOE M paBHOYCKOpPEHHOE MNpsMOJMHENHHOoe ABrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U NEepEeMELIeHHUs] MaTepualbHOW TOYKH OT
BpemeHu. CBOOOJHOEe mMajieHue. YcCKopeHue cBoOonHoro mnajaeHus. KpuBoiuHelHoe ABHXKEHHE.
JIBUKEHHE MaTepHAIbHOM TOYKHM MO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTIIOBas
CKOpOCTb, JIMHeWHas ckopocTh. [lepuon u yacrota oOpamienus. LleHTpocTpeMUTeIbHOE YCKOpEHHE

HpaKTI/I‘leCKI/Ie 3aHATUA

[IpakTuueckue paboThI:

V3MepeHne MrHOBEHHOW ckopocTu. MccienoBaHue COOTHOIIEHHUS MEXAY MYTSIMH, MPOHAeHHBIMU
TEJIOM 3a IOCIIeIOBAaTEIbHBIC PaBHBIE MPOMEXYTKH BPEMEHH NPU PABHOYCKOPEHHOM JIBHKEHHUU C
HavalbHOM CKOPOCTHIO, paBHOU HYJIIO. M3yueHue NBM)KEHUS IIapuKa B BA3KOH sxuakocTH. M3ydyenue
TIBYDKEHUS Teja, OPOIICHHOTO TOPHU30HTAIBHO.

TexHuueckue ycTpoiCcTBa U MPAKTHYECKOE NMPUMEHEHHUE: CIIUAOMETP, ABMKEHHE CHAPSI0B, LIEITHbIE
W peMEHHBIE Tieperadd. TeXHWYEeCKHe YCTPOMCTBa M IMPAKTHUECKOE NMpPUMEHEHHE: TOIIIUITHUKH,
TIBIDKEHUE HCKYCCTBEHHBIX CITYTHHKOB. T€XHHYECKHE YCTPOWCTBA M INPAKTHUECKOE MPUMEHEHUE:
MOJIINITHUKY, JBHYKCHNE HCKYCCTBEHHBIX CIIYTHUKOB

Tema 2.2

Conep:xanue yueOHOro MmaTepuajia

OK 01
OK 02
OK 04
OK 05
OK 07

14



J/InHamuka

[IpuHnmn otHocurenbHOCTH ['anmunes. Ilepsoiii 3akoH HproToHa. MHEpuuanbHble CUCTEMBI OTCYETA.
Macca Tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropo#t 3akon HploToHa ajis mMarepuaibHOM
ToYkd B mHepuuanbHOM cucteme otcuera (MCO). Tperuii 3akoH HploTOHa 1711 MaTepHaIbHBIX
To4yeK. 3akoH BcemupHoro Tsrotenus. Cuna Tsokectu. IlepBas kocmuueckast ckopoctb. Cuna
ynpyroctu. 3akoH ['yka. Bec tenma. Tpenue. Buapl Tpenus (mokos, CKojabxeHUs, kaueHus). Cuma
rpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS M cuiia TpeHus mnokos. Kosddumuent tpenus.
Cuila CONpPOTUBIICHMS IIPU IBMKEHUU Tela B AKUAKOCTH WM rasze. [locTynarensHoe u BpanjaTenbHOe
NBIDKEHUE a0COJTIOTHO TBEPAOro Tesla. MOMEHT CHIIBI OTHOCHTENIFHO OCH BpalmieHus. [lnedo cuibl.
YcnoBust paBHoBecust TBepaoro teaa B UCO

HpaKTI/I‘leCKI/IC 3aHATUA

HpaKTI/I‘leCKI/IC pa6OTBIZ I/ISY‘ICHI/IG JABUMIXXCHUA 6pyCKa 10 HAKJIOHHOHM IIJIOCKOCTH 1o ﬂeﬁCTBHCM
HCECKOJIBKHUX CUI. TeXHHYSCKHUE yCTpOfICTBa H IMPAKTHUYCCKOC IMPUMCHCHUC:! ITIOJUINITHUKHA, IBUKCHHUC
IMCKYCCTBCHHBIX CITYTHUKOB

JlabGopaTopHble 3aHATHUS

JlabGoparopnas pabora 1. MccrnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHHUKAIOUIUX B IPYKUHE
1 pe3MHOBOM 00paslie, OT UX AeopMaluu.

JlaGoparopnast pabora 2. MccnenoBaHue ycloBUM PaBHOBECHS TBEPAOTO Teja, MMEIONIETO0 OCh
BpaIlICHUS

Tema 2.3
3aKOHBI COXpaHEHUs B
MEXAHUKE

Conep:xaHue yueOHOro MaTepuaJia

Mexanuueckass pabota u MoOIHOCTh. KuHermdeckass »Heprus. [loTeHuuanbHas sHeprusi. 3aKoH
COXpaHEHHUs MEXaHWYeCKOW HHepruu. Pabora cuibl TXKECTH M CWiIbl yrnpyroctu. [Ipumenenwue]
3aKOHOB coxpaHeHus. Mcnonap30BaHNe 3aKOHOB MEXaHUKH AJIs1 OOBSICHEHUS JBUKEHUSI HEOSCHBIX Tel
W JUIs pa3BUTUS KOCMUYECKUX HCCIIEIOBAHUM, TPAHUIBI MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.
Mmynbc MaTepuanbHOW TOYKH (Tena), CHUCTEMBbl MaTepuUajbHBIX ToYeK. VMIynbc CHIBI U
M3MEHEHNE WUMITyJIbca Tejla. 3aKOH COXpaHEHUs uMITyibca. PeakTtuBHOE nBKeHue. PaboTa CHIbI.
MotHocTh cuiibl.  KuHeTudeckass »Heprusi MaTepuanbHOW TOYkH. Teopema 00 W3MEHEHHUU
KuHEeTHYeCKOM  sHepruu. lloteHumanbHas  sHeprusa. [loTeHImanbHass  SHEPrust  ynpyro
nedopMUpOBaHHON TpykuHBL. [loTeHNManpbHAas »HEpPrus Tena BOMU3M TOBEPXHOCTH 3EMIIH.
[ToTeHuanpHble U HEMOTEHIIMATbHBIE CHIIBL. CBsI3b PabOTHl HEMOTCHIIMAIBHBIX CHUJI C U3MEHECHUEM
MEXaHUYECKOW SJHEPTUU CUCTEMBI TEJ. YIPYTUE U HEYNIPYTHE CTOJIKHOBEHUS

[ IpakTHyecKkue 3aHsATHS

[TpakTudeckue paboThI:
M3yueHnne cBsI3U CKOPOCTEH Ten TpH HEynpyroMm yaape. HMccnmemoBaHue cBsi3W pabOTHI CHIIBI (|
M3MCHEHUEM MEXaHUUECKOU OHCPIrUu TCJIA.
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TexHu4eckue yCTpOoWCTBa U IPAKTUYECKOE NPUMEHEHME: BOJIOMET, KOIEp, MPYKUHHBIM MHUCTOJIET,
NIBUYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PAaKeT.

Vcrionb30BaHUE 3aKOHOB MEXAHUKHU Uil OOBACHEHMs JBMKCHMs HEOECHBIX Tel W Ul pa3BUTHUS
KOCMHMYECKUX MCCICJOBAaHUN, TIPAaHULBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. HMmuranus
HEBECOMOCTH

JlabopaTopHble 3aHATHA

Ulaboparopuas pabota 3. MccnenoBanue CBs3u pabOThI CUITBI ¢ U3MECHEHHEM MEXaHHYECKON YHEPTHH
Teia Ha PUMEPE PACTSHKCHUS PE3UHOBOTO JKI'yTa

Paznen 3. MoJiekyasip

Hasl (l)I/I3I/IRa U TEPMOJAUHAMHKA

22

Tema 3.1

Conep:xanue yueOHOro MaTepuaJia

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOUTCOPUH

OCHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUHM M HUX OIBITHOE OOOCHOBAaHME.
bpoynoBckoe nBuxenue. Juddys3us. Xapakrep IBMKCHUS U B3aUMOJCHCTBUS YacCTHI[ BEUIECTBA.
Mojenu CTpOEHUs Ia30B, XKUIKOCTEH U TBEPAbIX TeJl U OOBSICHEHHE CBOMCTB BEILECTBA Ha OCHOBE
pTUX Mozeneil. Macca u pasmepbl Mosekyid. KommuectBo BemectBa. [loctosiHHas ABoranpo.
TeroBoe paBHoBecue. Temmeparypa u ee usMmepenue. lllkama temneparyp Llenbcus. Mopeinb
uaeanbHOro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKONW TEOpUU HIEAbHOTO Tasa.
AGcoutoTHAs TemIeparypa Kak Mepa cpeHel KHHETHUECKOM HEPruu TEIIOBOrO IBUKEHUS YacTHUI]
rasza. [lIxana remneparyp KenbBuna. I'a3oBblie 3akoHbl. YpaBHeHne MenneneeBa-Knaneiipona. 3akoH
JlanbTOHa. M30mporecchl B WeaabHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. I'paduueckoe
MpeJicTaBIeHNEe N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa

[IpakTHyecKue 3aHATHS

[IpakTuueckue padbOThI:

3MepeHue mMacchl BO3yXa KJIacCHOM koMHarte. MccnenoBaHue 3aBUCUMOCTH MEXy MapaMeTpaMu
COCTOSIHUSI Pa3peXEHHOro Ta3a. TeXHWYEeCKHe YCTPOWCTBA W MPAKTHUECKOE TMPUMEHEHHE:
TepMOMETp, bapoMeTp

JIabopaTopHble 3aHATUA

JTaGopartopnast pabora 4. OnpeneneHne Macchl BO3yXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEPECHHI

00beMa KOMHATBI, IaBJICHUS U TEMIEpaTyphbl BO3/lyXa B HEH.

Ulabopatopnas pabotra 5. MHccienoBaHue 3aBUCUMOCTH MEXIY IapaMeTpaMH COCTOSIHHS
a3peKEHHOTO Tas3a

Tema 3.2
OCHOBBI

ConeprxaHue y4eOHOro MaTepuasia

BHYTpCHHSISI OHEPIus. PabGora u TCIIonepeaaya. KoauuecTBO TEILIOTEHL YPaBHCHI/IC TCIIJIIOBOT'O

TEPMOANHAMHKHN

Oananca. [lepsoeHavano TepmMoauHaMuku. AnrabaTHbii mporiecc. Bropoe Havamo TepMOIWHAMUKH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

16



TemnoBele npuratenu. KIIJ[ TtemmoBoro pasurarens. OxpaHa npuponbl. TepMoaMHaMHUyecKas
ciucreMa. BHYyTpeHHSS »HEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI M CIIOCOOBI €€ H3MEHEHUS.
KonnyectBo TemaoTel U paboTa. BHYTpeHHss SHeEprus OAHOATOMHOIO HJAEAIbHOTO Traza. Bumipl
TEIUIONEPEeayu: TEILIONPOBOJHOCTb, KOHBEKINS, MU3IIydeHHUE. YeNbHas TEIJIOEMKOCTb BEIIECTBA.
KonnyecTtBo TerioTsl npu Temionepenade. Ilonstue o6 agmabatHoM mpouecce. IlepBblii 3akoH
TepMOIMHAMUKH. [IpuMeHeHue mepBOro 3akoHa TEPMOAMHAMHUKU K H3omporeccaM. I 'paduueckas
uHTepnpeTanus paboTel raza. Bropoil 3akoH TepMoamHamuku. HeoOpaTMMocTh mpoueccoB B
npupoae. TeroBble MauHbl. [IpuHIMIBL AeiicTBUS TemIoBbIX MalinH. [IpeodpazoBanus sHEpruu B
reruioBblX MamuHax. Koadduuuent nonesnoro aedictBus teroBoil Mamubel. Hukn KapHo u ero
KOX(Q(PHUIHUEHT MOJE3HOTO IEHCTBUA. DKOJOTHUYECKHE MPOOIEMbI TEIIOPHEPreTUKU. TeXHUYECKHE
YCTPOICTBA M MpPAKTHUYECKOE NPHUMEHEHME: JBUraTellb BHYTPEHHEro CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHIAUIMOHED

[IpOBOOHUKN M AMDJIEKTPUKU B AJIEKTPOCTATHYECKOM Ioiie. JluanekTpuueckass NPOHHULIAEMOCTb.

JlabGopaTopHble 3aHATHUS 2
JlaGopaTopHas pabora 6. MI3mMepeHue yaelibHON TeII0eMKOCTH
Tema 3.3 Conep:xaHue yueOHOIro MaTepuaJia 4
ArperaTHble [lapooOpa3zoBanue u KoHjaeHcanus. VcnapeHue u kuneHue. AOCOJIOTHAas M OTHOCHTENbHAs
COCTOSIHUSIBCILIECTBA  BIa)KHOCTh BO31yxa. HacblmeHHBIH map. YjaenabHas Temjaora napooOpa3oBaHUs. 3aBHCUMOCThb
1 (Qa3oBbIe TeMIepaTypbl KUIEHHs OT naBieHus. TBepmoe Tteno. Kpucrammmueckwne u amopdHbe Tema.
[epeXoabl AHU30TpONUs CBOIMCTB KpucTamoB. JKunkue kpucrawisl. CoBpeMeHHble MaTtepuaisl. [InaBnenue u
KpUCTayUTM3aus. Y aenpHas Teriora miasienus. Cyonumanus. YpaBHEHHE TEIJIOBOTO OaaHca
[ IpakTHyecKue 3aHATHS
IIpakTuyeckas pabora: TexHHuUecKHe YCTPOHCTBA W NPAKTUUYECKOE MPHUMEHEHHME: TUIPOMETp M
MCUXPOMETP, KaJOPUMETpP, TEXHOJOTMH TIOJyYEHHs COBPEMEHHBIX MAaTEpUaNOB, B TOM YHCIE
HaHOMaTepHaJlOB, U HAHOTEXHOJIOTUU
JlaGopaTopHble 3aHITUS 2
JlaGopaTopnas pabora 7. OnpeneneHue BIaKHOCTH BO3/1yXa
Pa3nen 4. DaeKTpoaAMHAMHKA 30
Tema 4.1 Coaeprxkanue y4eOHOIro MmaTepuaJia 6 OK 01
DIIEKTPOCTaTHKA DIIeKTpU3aIsl Ted. JJIEeKTpUUYecKuil 3apsia. JlBa BHOAa DICKTPUYECKHX 3apsiioB. [IPOBOIHHUKH, OK 02
TUAJICKTPUKU U TIOJIYTIPOBOJAHMKU. 3aKOH COXpaHEHUs 3JIEKTPHUYECKOro 3apsia. B3aumopeiictBue OK 03
3apsioB. 3akoH Kymona. TOUeUHBIH SIEKTPUYECKHIA 3apsi1. DIeKTprdeckoe moje. HanpsskeHHOCTD OK 04
HIIEKTPUUYECKOro TOojs. [IpUHIMI Cyneprno3uiuu 3JIeKTPUYECKUX mojei. JIMHUM HanpsyKeHHOCTH OK 05
HIIEKTPUIECKOro MoJjist. PaGoTa cuit saekrpocraruueckoro mous. [Torenuan. PasHoCTh OTEHIUATIOB. OK 07
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DiekTpoeMKoCcTh. KoHieHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJICHCATOPa. DHEPrHs 3apsKEHHOTO
KOHJEHCaTopa

[IpakTyecKkue 3aHATHS

V3mepeHue 9IEKTPOEMKOCTH  KOHAEHcAaTopa. TexHHMYecKHe YyCTpoWcTBa M IMPaKTUYECKOe
[IPUMEHEHHUE:  DJIEKTPOCKOI,  JJEKTPOMETP,  3JIEKTPOCTAaTHUYECKas  3aluTa,  3a3€MJICHHUE
PIEKTPONPUOOPOB, KOHJECHCATOP, KONMUPOBAJILHBIN anmnapar, CTpyHHBIN NPUHTEP

JlabopaTopHble 3aHATHS

Jlaboparopnas paboTta 8. M3mepeHue 2IeKTpOeMKOCTH KOHACHCATOpa

Tema 4.2
ITocTossHHBIN

PIEKTPUYECKUN TOK.

Toku B pa3mu4HBIX
cpenax

ConeprxaHue y4eGHOT0 MaTepuaJa:

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUSA JIEKTpUueckoro Toka. Mcrounuku toka. Cuiia Toka.
[TocTostnubiil Tok. Hanpsbkenue. 3akon Oma ajig ydacTka Ienu. DJIEKTPUUYECKOE COMPOTHUBIICHUE.
Y nenbHOE conmpoTuBIeHUE BellecTBa. [locnenoBaTenbHoe, nmapamiebHOE, CMEIIAHHOE COEIHMHEHUE
poBOAHUKOB. PaboTa snexkTpuueckoro Toka. 3akoH Jlxoyms-JleHna. MoUIHOCTh 3JIEKTPUYECKOTO
TOKA. DJEKTPOJABMXKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHMKA TOKA. 3akoH OMma nis
MOJHOW (3aMKHYTOM) 3yiekTpuueckoil nernu. KopoTkoe 3ambikaHue. DIEKTPOHHAS MPOBOIUMOCTH
TBEPABIX  METaJIOB. 3aBHCUMOCTh CONIPOTUBIIEHUS  METaJNIOB OT  TeMIepaTyphl.
CBepXNpoOBOMMOCTb. DJIEKTPUYECKH TOK B BakyyMe. CBoWCTBa 3JEKTPOHHBIX ITyYKOB.
ITonynpoBosHuku. CoOCTBEHHAass U NMPUMECHAss MPOBOJUMOCTH IMOJIYIPOBOAHUKOB. CBoiicTBa p-N-
nepexona. I[lomynmpoBOIHUKOBBIE TPUOOPHL. DJIEKTPUUECKHH TOK B pacTBOpax M pacljiaBax
DIIEKTPOJINTOB. DJIEKTPOJIUTHYECKAs JUCCOLMALMS. OJIEKTPOIM3. ODJIEKTPUUECKUH TOK B rasax.
CaMocCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3paa. Monnus. [1nazma

HpaKTI/I‘leCKI/Ie 3aHATUA

IlpakTuyeckas pabora: TexHHMUECKHMEe YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIIepMeTp,
BOJIbTMETP, PEOCTAT, UICTOYHUKH TOKA, AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FJIEKTPOOCBETUTEIbHBIE
npuOOpBl, TEPMOMETP COINPOTHBIECHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI,
MOJIYIPOBOJIHUKOBBII IMOJI, TaJIbBaHUKA

JlabopaTopHble 3aHATHSA

JlaGopaTopnast padota 9. M3ydeHune cCMEMIaHHOTO COSTUHEHUS PE3UCTOPOB.

UlaGopaTopnas pabora 10. 3MepeHne 31eKTpOABMKYILEH CUIIbl HCTOYHUKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHHUS.

UlaGopaTopHnas pabota 11. HaGmonenue snekrponnsa

Tema 4.3

ConeprxaHue y4eGHOro MaTepuasa
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MarauTHoe noJie.
DJIEeKTpOMarHuTHas

HMHAYKIOWA.

IlocTostHHBIE MarHuThl. B3auMOAEWCTBUE IIOCTOSIHHBIX MarHuToB. MarauutHoe noisie. Bektop
MarHuTHOM MHAYKUMU. [IpuHIUII Cynieprio3uiuy MarHUTHBIX IToJIel. JIMHMM MarHUTHOM MHAYKIUH.
KapTuHa TMHMA MarHUTHOW MHAYKLMU I10JIS IOCTOSIHHBIX MarHUTOB. MarHUTHOE 110JI€ TPOBOJHUKA
c TokoMm. KapTuHa JNMHMN HHAYKIMM MarHUTHOIO IO JUIMHHOIO IIPSIMOrO IIPOBOJHUKA H
3aMKHYTOTO KOJIBLIEBOI'O IIPOBOJHUKA, KaTylIKM C TOKOM. Omnblr Opcrexa. Bzaumonelicteue
MPOBOAHUKOB ¢ TokoM. Cuna Ammepa, ee Moaysb U HamnpasieHue. Cuna JlopeHua, ee Moaynb u
HanpasieHue. JIBUKeHHe 3apsyKeHHOM 4acTUIbl B OJHOPOJHOM MarHMTHOM mose. PabGora cuibl
JlopeHna. fIBieHME >SIE€KTPOMAarHUTHOM MHIAYKUMH. IIOTOK BEKTOpa MAarHUTHOW WHIYKIUU.
OJEKTPOABMKYIAsl CWJIA WHAYKLMU. 3aKOH 3JEeKTpoMarHuTHOM uHaykuuu @Papaznes. Buxpesoe
PIIEKTPUYECKOE TIOJe. OJEKTPOABMXKYIIAs Cujia MUHAYKUMM B IPOBOAHMKE, JBMXKYIIEMCS
[IOCTYIAaTEIbHO B OAHOPOJHOM MarHUTHOM none. [IpaBuno Jlennma. MuaykrtuBHOCTB. SIBieHue
CAaMOMHIYKIMHU. DJIEKTPOJBUKYIAs CHJIa CAMOMHIYKIMHU. DHEPIrUsi MArHUTHOTO TOJIS KaTYLIKU C
[TOKOM. DJIEKTPOMArHUTHOE 110JI€

HpaKTI/I‘leCKI/IC 3aHATUA

HpaKTI/I‘leCKaﬂ paGOTa: TexHuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IMPHUMCHCHUC: ITOCTOAHHBIC
IMArHMThbl, 3JICKTPOMATIHUTEI, SJICKTPOABUIATCIIb, YCKOPHUTECIN JICMCHTAPHBIX YaCTUI], MHAYKIWMOHHAA
ICYb

JlabopaTopHble 3aHATHUS

UTaGopaTopnast pabota 12. MccnenoBanue AeCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
Ulaboparopnas pabota 13. V3ydyenue sBneHus 21€KTPOMarHUTHON UHAYKIIUS

Pasznen 5. Koseoanus

M BOJIHBI

24

Tema 5.1
MexaHUJecKne 1
PIEKTPOMAarHUTHbIE
KOJICOaHMS

Conep:xanue yueOHOIo MaTepuaJia

KonebartenbHas cucrema. CBOOOIHBIE MeXaHMUYeCKHe KoJsiebaHus. ['apMoHMYecKkue KoJaeOaHwus.
Ilepuon, dactota, amrumtyga u (asza koneOanuil. [IpyXuHHBIH MasTHUK. MaTeMaTHUeCKui
MasTHHK. YpPaBHEHHE TapMOHHYECKUX KoJjieOaHuil. [IpeBpamienune sHEpruu mpu TapMOHUYECKUX
kosneOanusx. Konebarenbupiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUs B HICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMH U JICKTPOMArHUTHBIMUA KOJICOAHUSIMHU.
@Dopmyna Tomcona. 3akOoH COXpaHEHHsS DHEPTUU B HUICATHHOM KOIEOATeThHOM KOHTYpE.
[IpencrasneHue o 3aTyxawIuX KojeOaHusX. BeiHYX)IeHHBIE MeXaHnueckue Konebanus. Pe3oHaHc.
BreIHyKICHHBIE dJIEKTpOMAarHuTHbIe KoneOanus. [lepeMennsbiii Tok. CHHYCOMIANBHBIN TepeMEHHBIN
TOK. MOIIHOCTh NEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JICUCTBYIOIEE 3HAYEHUE CHIJIbI TOKAa M
HanpsokeHus. Tpanchopmarop. [IpousBoacTBo, nepenaya u moTpeOIeHHE dISKTPHUECKON YHEPTHH.
DKOJIOTUYECKHUE PUCKW TPU TMPOU3BOACTBE DJIECKTPUUYECKOW »Heprur. KynbTypa HCHONIb30BaHUA
PIIEKTPOIHEPTUHU B OBCEAHEBHOM KU3HU

OK 01
OK 02
OK 04
OK 05
OK 07
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[IpakTyecKue 3aHATUS

[TpakTudeckas paborta: TexHUYECKHE YCTPOWCTBA M MPAKTUYSCKOE MPUMEHEHHUE: 3JIEKTPUICCKHIA
3BOHOK, F€HEpaTOp NMEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeay

JlabopaTopHble 3aHATHS

UlaGopaTopnas pabora 14. McciaenoBanue 3aBUCUMOCTH IIEpHOJIa MAIBIX KOJICOAHUH Trpy3a Ha HUTH
OT JUIMHBI HUTU U MaccChl Tpy3a.

UlabGoparopnass pabora 15. HccnemoBaHue MEPEeMEHHOTO TOKa B IIEMM W3 IOCJIEIOBATEILHO
COCTMHEHHBIX KOHJIEHCATOPA, KAaTYIIKH U PE3UCTOpa

Tema 5.2
MexaHu4ecKkue 1
PIEKTPOMArHUTHBIE
BOJIHBI

ConeprxaHue y4eGHOT0 MaTepuaJa:

MexaHuueckrue BOJIHBI, YCIIOBHs pacnpocTtpaHeHus. Ilepuon. CkopocTs pacnipocTpaHeHUs U JUIMHA
BOJIHBL. [lomiepednsie u MpoaosbHBIe BOJIHBI. MHTEpdepeHys u Tudpakins MEXaHMYECKHX BOJIH.
3ByK. CKkopocTh 3ByKa. I'poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTPOMAarHUTHbIE BOJIHBI.
YcinoBus M3Iy4eHMs JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHranus BexktopoB E, B, v B
DIIEKTPOMAarHuTHOM BoiHE. CBONCTBAa 3JIEKTPOMATHUTHBIX BOJH: OTPa)K€HUE, IPEIOMIICHUE,
nojspuzauus, audpakuus, uHTeppepeHuus. CKOpoCTh 3EKTpOMarHuTHbBIX BojH. [llkana
HIIEKTPOMAarHUTHBIX BOJIH. [IpuMeHeHHe 31eKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITy. [IpuHIUMIBI
aZMOCBSA3M U TeNeBUIeHUs. Paanonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

HpaKTI/I‘leCKI/Ie 3aHATUA

[IpakTuueckast pabota: TexHMUYECKHE YCTPOICTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPA3BYKOBAsl IUArHOCTUKAa B TEXHUKE M MEIULMHE, pajap, PaaiuONpPUEMHUK,
reneBu30p, anteHHa, tenedon, CBU-neup

Tema 5.3
OnTuka

I'eomeTprueckas ontuka. IIpsmMonuHEiHOE pacnpoCTpaHEHHE CBeTa B OOHOPOIHOW cpexe. Jlyu
cBeTa. ToueuHblil MCTOYHUK cBeTa. OTpakeHHME cBeTa. 3aKOHBbI OTpaxeHus cBeTa. [locTpoeHue
n300paskeHui B mII0cKoM 3epkaiie. [Ipenomienne cBera. 3aKOHbI peIoMIIeHHs cBeTa. AOCOMIOTHBIN
rmokasaTenb mnpenowsieHus. [lomHoe BHyTpeHHee oTpaxkeHHe. IIpenenbHbId  yroa MOJHOTO
BHyTpeHHero otpakeHus. [{ucnepcus cBera. CioxHsblit coctaB 6enoro cera. Liger. Cobuparomue u
paccenBatonive JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHHUE M ONTHUYECKas CUJIa TOHKOW JIMH3BI.
ITocTpoeHne M300pakeHU B COOMpAIOIIMX M pacCeMBAIONIMX JUH3aX. PopMyna TOHKOW JUH3BI
YBenuueHue, maBaeMoe JuH30u. [Ipenenbl MpUMEHMMOCTH TE€OMETPUYECKON ONTHUKU. BoiHoBasd
ontuka. uTepdepenus ceera. KorepeHTHbIE UCTOYHMKH. Y CIOBUS HAONIOJECHUS MaKCUMYMOB U
MUHUMYMOB B HHTEP(PEPEHLMOHHONW KapTHMHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHMKOB.
Jludpakus csera. JudpakunoHHas pemierka. YcioBHe HAOMIOACHUS TJaBHBIX MaKCHUMYMOB IpHU
1aJIcHU MOHOXPOMAaTHYECKOro CBeTa Ha Au(pakMoHHYI0 peuietky. [longpusanus ceeta

[IpakTruecKkue 3aHATHs
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[TpakTuyeckue paboTHI:

HaGutoieHre aucrepcuy CBeTa.

TexHuYecKne YCTPONCTBA U MPAKTHUECKOE TIPUMEHEHUE: OYKH, Jyma, (hoToarnmnapar, mpOeKIIMOHHBIN
armnapar, MHKPOCKOII, TEJECKOIl, BOJIOKOHHAs OINTHKA, JU(PPAKIHOHHAS pPEUIeTKa, IOJISIPOU,
TEJIECKOIT

16. JIaGoparopnas padota 19. Habmronenne nuHeHyaToro ceKkTpa

JlabopaTopHble 3aHATHS 4
JTaGopartopnast padota 16. OnpenencHue mokazaress MPeTOMIICHUS CTEKIA.
Ulaboparopuas padota 17. MccinenoBanue cBONCTB N300pakKeHUI B JIMH3AX.
JIaGopaTopnast pabora 18. Habmonenue qucnepcuu cBeTa
Pa3nen 6. OcHOBBI cIelHATbHOI T€OPUH OTHOCHTEJIHLHOCTH 4
Tema 6.1 Conep:xanue yueOHOro MaTepHaJia: 4 OK 01
OCHOBBI CIIENUATBHON [paHUIBl  MPUMEHMMOCTH — KJIACCHYECKOW  MeXaHWKW. I[lOCTy/narhl — CHENMANbHOM  TEOpHH OK 02
Teopun OTHOCUTEJIbHOCTU: HHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKYyM€, IPUHIIUI OTHOCUTEIBHOCTH OK 04
OTHOCHUTEJIBHOCTH OiiHIITeiHa. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMe/UIEHHUEe BPEMEHHM U COKpAlICHUE JJIUHBI. OK 05
OHEprus W UMIYJIbC PENSITUBUCTCKOW 4acTulbl. CBSI3p Macchl C DBHEPrUEd U MMILYJIbCOM
eJIATUBUCTCKOM YaCTHIIbl. DHEPTHsI TOKOSI
Pa3nen 7. KBantoBas puszuka 14
Tema 7.1 Coaepsxkanue y4eOHOro MmarepuaJia: 4
DIIEMEHTBI KBAaHTOBOW [DoTonbl. ®opmMyna ITnanka cBs3u 3HEPruU (JOTOHA C €r0 YaCTOTOM. DHEPrHs M MMIYJILC (POTOHA.
ONTHKHU OtkpbiTe U uccaenoBanue ¢orodddekra. Omnbitel A.I. CronmeroBa. 3akoHsl ¢oTodpdekra.
YpaBuenue OuHmTerHa 11 pororddexra. "KpacHas rpanuma" ¢ororddekra. [laBnenue cperta.
OmnbiTel [1.H. JlebeneBa. Xumndeckoe aeicTBue cBeTa. TeXHHYECKHE YCTPOWCTBA U MPAKTUYECKOE]
npuMeHeHue: PoTorieMeHT, PoToaaTunK, CoTHEUHas 6aTtapesi, CBEeTOANO]T OK 01
Tema 7.2 Coaepsxkanue y4eOHOIro MmaTepuaJia: 3 OK 02
Ctpoenue atoma Mopnenb atoma Tomcona. OmnbiTel Pezepdopaa no paccesiauto -yactuil. [TnanerapHast Mosiesb aToma. OK 04
IToctynatel bopa. M3nydyenue u morsomnieHue (OTOHOB NMPH MEPEXOie aToMa C OJHOTO YPOBHS OK 05
PHEpruu Ha Jpyroi. Bumel cmektpoB. CHeKTp ypOBHEW SHEpPruM atomMa Bojxopojna. BoiHoBbIE OK 07
cBoiicTBa yactuu. BosHbl ne bpoinsa. KopnyckymspHo-BonHoBoW ayanusMm. CHOHTaHHOE U
BBIHYXJICHHOE H3iydeHue. {udpaxius 37eKTpOHOB B KpUCTA/IaX. Y CTPONCTBO U MPUHIUI pabOThI
mazepa. TexHMueckue YCTPOHCTBA M MPAaKTHMYECKOE NPUMEHEHME: CIEKTPAJIbHBI aHalu3
(CIEKTPOCKOM), J1a3ep, KBAHTOBBI KOMITHIOTED
JIabopaTopHbIe 3aHATHS 1
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Tema 7.3
ATOMHOE SAPO

Conep:xaHue yueOHOro MaTepuaJia

OJKCIIEpUMEHTBI, TOKa3bIBAIOIIUE CIOKHOCTh CTpOeHUs sAapa. OTKpbITHE paAHMOAaKTUBHOCTH. OIBITHI
Pezepopra mo ompenesneHur0 cocTaBa paJuOaKTUBHOro u3nydeHus. CpoiicTBa anbga-, Oera-,
raMMma-u3ilydeHus. BinsHHE paguMOaKTHUBHOCTH HA JKUBbIE OpraHu3Mbl. OTKpBITHE NPOTOHA U
HeliTpoHa. Hyknonnas monens sapa ['eiizenbepra-MBanenko. 3apsan sapa. MaccoBoe 4HCIIO spa.
M3oTonbl. Anbda-pacnan. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacnaa. I'amma-uznydenue. 3aKoH
[PaZlnOAKTUBHOTO pacnaja. DHeprus CBA3M HYKIOHOB B sipe. SlnepHble cuibl. JlegexT mMaccsl sapa.
S nepubie peakiun. [lenenue u cuntes saep. Snepusiit peakrop. Tepmosinepusiii cuntes. [IpoGiemsbr
U TEPCHEKTUBBI  SACPHOM DHEPreTHKH. OKOJOTMYECKHE AaCIEKThl SIAEPHOW  DHEPIrEeTHUKH.
OnemeHTapHble 4acTulpl. OTKpbITHE MMO3UTpOHA. MeToapl HAOMIOJEHUS U PETUCTpaluu
HJIeMEHTapHbIX YacTull. PyHaaMeHTalbHble B3auMoecTBus. EqMHCTBO (hr3nyeckoil KapTUHBI MUPA

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padbOThI:

MccnenoBaHue TPEKOB YacTHIl (110 TOTOBBIM (oTorpadusim).

TexHUUeCKue yCTpPONCTBA M NPAKTUYECKOE NMPUMEHEHHE: (POTOIIEMEHT, (OTOJATUUK, COTHEUHAS
Oarapesi, CBETOMO/I, CIIEKTPOCKOTI, J1a3ep, KBAaHTOBBIH KOMITBIOTEp, HO3UMETP, Kamepa BuibcoHa,
SIIepHBINA peakTop, aToMHasi bomba

Pa3nes 8. JieMeHTBHI AaCTPOHOMUM M ACTPOPU3UKHU

Tema 8.1 DieMeHTHI
ACTPOHOMUHU U
ACTPOPUUKU

Conep:xaHue yueOHOro MaTepuaJia

OJTanel pasBUTUs acTpoHOMUU. [IpukinagHoe M MUPOBO33PEHUYECKOE 3HAYEHHE acCTPOHOMMH. Bun
3Be3qHoro Heba. Co3Be3aus, ApKue 3B€3/lbl, IUIAHEThl, UX BUAUMOE JBMKeHHE. CoTHEUHAsl CUCTEMA.
[lnanetsl 3emHOi Tpynnbl. Ilnanersi-rurantel. Manbsie Tena ConHewyHoil cucteMbl. ComHIe,
dboTtochepa u armochepa. CosnHeuHast akTUBHOCTD. VicTounuk sHeprun CosiHIIa U 3B€3/1. 3BE3/bI, UX|
OCHOBHBIE XapaKTepUCTUKHU. [lnarpamma '"cCreKTpajbHBIA Kjacc - CBETMMOCTB'. 3B€3/bl IIaBHOU
MOCJIEOBATEIHHOCTH. 3aBUCUMOCTE 'Macca - CBETUMOCTS" IS 3B€3]1 TTIaBHOM ITOCIEI0BATEIEHOCTH.
BuyTtpeHnHee crpoeHue 3Be3l. COBpPEMEHHBIE NPEACTABICHUS O IPOUCXOXKICHUM M HBOJIOLMH
ConHua u 3Be311. DTanbl )kU3HU 3Be31. Mueunsblil [1yTs - Hama [Nanaktuka. CrivpaibHas CTPYKTYypa
["anakTuky, pacupeneneHue 3Be3, raza U nelnu. [lonoxenune u asmxenne CosHua B 'amakTuke.
Tunsl ramaktuk. [lnockas u cdepuueckas moicucrems! ['amakTuku PaguoranakTuku U KBas3aphbl.
UepHble AbIpHI B siApax rajakTtuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa66mna. Pa3beranue
raiakTuk. Teopust bonbioro B3peiBa. PenmukroBoe mznyuenue. MacmtabHas cTpykTypa BeeneHHoil.
Metaranaktuka. Heperenusle npobieMbl aCTpOHOMHUHU

JlabopaTopHble 3aHATHA

OK 01
OK 02
OK 03
OK 05
OK 07
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Jlaboparopras pabora 20. HaOmoneHus HEBOOPYXKEHHBIM TJIA30M C  HCIIOJIB30BAHHEM
IKOMITbOTCPHBIX HpI/IJ'IO)i(eHI/II;'I AJI OMPECACIICHUA TTOJIOKCHUA He6eCHLIX OGT:CKTOB Ha KOHKPCTHYIO
1aTy: OCHOBHBIE co3Be3usi CeBEPHOTo MOJYIIApUs M IPKHE 3BE3/IbI

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COJepKaAHNeE (COMePKAHUE TPUKJIIATHOTO MOIYJIs1) 58
IpomexxyTouHnas aTrecTamus (IK3aMeH) 6
Bcero: 180
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3. YCJIOBUS PEAJIM3ALUU TPOT'PAMMBI TIUCHUIIJINHBI
3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHn 0
Peanuzanus nporpammbl AUCHMILIUHBI TPeOyeT HANUYUS y4eOHOTro KabnuHeTa

O6opynoBanue yueOHOro kabuHera:
- TOCAZI0YHbIE MECTA MO KOJIMYECTBY 00YUaIOIIUXCS;
- pabouee MeCTO MpenoaBaTes
- KOMIUICKT Y4eOHO-HATJISTHBIX TOCOOMH U MJIaKaTOB
- 00opyoBaHue 17151 1TaOOPAaTOPHBIX U MPAKTHUECKUX PaboT:
1. ammepmerp (1udpoBoii)
Bechl TexHuueckue 10 1000 rp,
J03UMETP COIKC
MCTOYHHUK [TOCT.UMEPEM. HANPSKEHUS
TpaHcGopMaTOp YHUBEPCATLHBIH
Bechl deKkTpoHHbIe T-1000
JI€MOHCTPALIMOHHBIN HAOOP MO FEOMETPHUECKON ONTUKE
KOH/IEHCAaTOop
KOMILIEKT PUOOPOB U MPUHAAISKHOCTEH
. TabOpaTOPHBINA KOMILIEKT I10 3JIEKTPOIMHAMUKE
. TabOpaTOPHBINA KOMIUIEKT 110 MEXaHHUKE
. TabOpaTOPHBINA KOMILIEKT 10 (pU3UKE
. MallliHa 3JIEKTPOHHAs oOpaTuMasi (JIBUraTesb- T€HEpaTop)
. Habop 1a0OPATOPHBIN «OTMTHUKAY
. Ha0Op XUMUYECKON MOCYAbI Al QUBUKH, «MKT»
. Ha0Oop J1abOPATOPHBIN «AIEKTPHUUECTBOY
. Ha0Op IMPPOBBIX U3MEPUTENIBHBIX TPUOOPOB
. Ha0Op PIEKTPOU3MEPUTEIHHBIX TPUOOPOB
. TEJULYPHH, «aCTPOHOMHUSD)
. amIrepmeTp JabopaTOpHBIit
. 6apoMeTp, BOJIBTMETP
. BOJIBTMETP JIEMOHCTPAIIMOHHBIN (1I1dp.)
. Tpy3 J1abopaTopHbIii 1 KT,
. AMHaMOMETp J1abopaTopHbIi 1H,
. IMHaMOMETp J1abopaToOpHBI 5 H,
. UICTOYHUK TTUTAHUS
. UICTOYHUK TTUTAHUS JIAOOPaTOPHBIN
. KaTyIIKa- MOTOK
. KOMIIAC IIKOJIbHBIH
. KOMIUIEKT JUTsl U3Y9eHUS TTOTYIPOBOIHUKOB
. JabopaTopHbIe pabOTHI
. MarHuT U-oOpa3HbIN JEMOHCTPALMOHHBIN
. MarHuT u-oOpa3HbIi 1abOPaTOPHBIN
. MAarHUT IOJIOCOBOH J1abopaTOPHBIH (2 1mIT)
. MArHUT TIOJIOCOBOM JIEMOHCTPAIIMOHHBIN
. Ha0Op MPYKUH € Pa3TUIHON KECTKOCTHIO
. Ha0Op COEMHHUTENIBHBIX TPOBOIOB
. Habop TeJ Mo KAJIOMETPUH
. Habop Tu(PAKIMOHHBIX PEIIETOK, «OTITHKAY
. Habop Ten paBHOU MaccChl U 00bEMa, «KMEXAHUKA, «KMKT»
. IEPEKIIIOYATENb OJHOIIOIFOCHOM

©ooNO A WN
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42. pubop 11 U3y4eHHUs Ta30BhIX 3aKOHOB (C MAaHOMETPOM)
43. mpubop 1151 IEMOHCTPAIMH TETIONPOBOAHOCTHU TEJ
44. pubop ISt AEMOHCTPAIIMK TOBEPXHOCTHOTO HATSKCHUS
45. npubop 1151 AEMOHCTPALMU JIMHEHHOIO pacIIipeHus Tel
46. npubop UIsl AEMOHCTPALMK 3aBUCUMOCTH CONPOTUBIICHUS IIPOBOJHUKA
47. mpubop IIst AEMOHCTPAIIMK 3aBUCUMOCTH COTPOTUBIIEHUE METaJlIa
48. peoctat mon3yHKoBbIi pr 100, «31eKTpoIMHAMUKAY
49. peocTaT-nIOTEHIIMOMETP pI-OM, «3JIEKTPOANHAMHUKAY
50. ppryar-nuHerika (J1a00paTOPHBIN)
51. cniupans —pe3ucrop,
52. mratuB A5 PPOHTANBHBIX paboOT
53. CTOJIMK MOIBEMHO-TIOBOPOTHBIN
- IpUOOPBI AJIS IEMOHCTPALHIA;
- CPeICTBA MEPBUYHOTO MOKAPOTYIICHHUS;
- MEIULIMHCKAs anTeyka.
TexHuveckue cpeicTBa 00yIeHUsI:
- KOMIIBIOTEP C JIMLIEH3UOHHBIM IIPOrPaMMHBIM OOecrieueHHEeM
-TEJIEBU30D

3.2. UndopmanuonHoe odecrnedenne o0yueHust

[TepeueHp peKOMeHyeMbIX yUeOHbIX U3AaHul, IHTepHET-pecypcoB, 1ONOIHUTENIBHOMN JIUTEPaTyphl
3.2.1 OcHOBHBIE 3JIEKTPOHHbIE U3TAHUS

1. ®usuka. 10 xnacc. bazoBblil u yriy6nénnsiil ypoBHu. YuebHuk/ Mskumes I'.5., Byxosues b.b.,
Cotckuii H.H. / Ilog pen. ITapdpentseBoit H.A.9bC;

2. ®uswuka. 11 xmacc. ba3oBblii n yrimy0n€éHnsnii ypoBHU. YueOnuk/ Mskumes I'.5., Byxosues b.b.,
Yapyrun B.M. / Ilog pen. ITapdpentseBoit H.A. OBbC;

3. ®usuka. O6meodpazoBatenbHb UK 1751 CI1O. Yuebnuk/ [lypsimea H.C., Baxeesckas H.E.,
Hcaes JI.A., Hapyrun B.M. ObC;

4. ®uzuka. ba3osblil ypoBenb. [IpakTukym no pemenuto 3agad. O0ueoOpa3oBaTeaIbHbIN LUK A5
CIIO. Yue6nuxk/ [lypermea H.C., Baxeesckas H.E., Mcaes JI.A., YUapyrun B.M. ObC.

3.2.2 JlonoiHUTEIbHbIE HCTOYHUKH

1. ®uzuka s npodeccuii U CrenuaTbHOCTEN TEXHUYECKOTOo Mpoduiist: yueOHUK Il 00pa3oBar.
yupexaeHuil Hay. U cpel. npod. oOpazoBanus / B.D.JImutpueBa. — 6-e u3am., crep. — M.:

W3narenbckuit ieHTp «Akamgemusi», 2019.-448c¢.

2. ®usuka ans npodeccuil M crnenuarbHOCTeH TEXHUYECKOT0 M €CTECTBEHHO-HAYYHOTO MPOQUIICH:
y4eOHHK JIJISl CTYICHTOB YUPEXACHUH cpeaHero mnpodeccrnoHanbHOro oopazoanus/ A. B. ®upcos;

nop pea. T. U. Tpodumosoit — M: U3znatensckuii neHTp «Akagemus», 2019.-352c.

3. ®usuka Ui npodeccuii U CrenuanbHOCTEN TEXHUYECKOIO0 U €CTECTBEHHO-HAyYHOTO MPOQUIIEH:
COopHUK 3amay: mocobue Il YUYpexJAeHU cpenHero mpodeccnoHambHOro odOpasoBanms/ A. B.

®upcos; nox pen. T. . Tpodpumosoit — M: Mznarensckuii neHTp «Axaaemus», 2018.-288c.

4. dusuka i1 npodeccuil M CrIeUUalbHOCTEH COLMATbHO-DPKOHOMUYECKOTO M TYMAaHHUTapHOTO
npoduneil: ydeOHUK JUIsi 00pa—30BaB YUPEKACHHM HayallbHOTO M CpedHero mpod. obpa3oBaHus /

[1.1.Camoiinenko. — 3-e uzf., crep. — M.: U3natenbckuii neHTp «Akagemusi», 2012. - 496 c.
5. ActpoHOoMHS: yuel. IS CTyI. yupexaeHui cpe. mpod. oopazoanus/ mox pea. T.C. demenko-
2-e u3n., crep.-M.: M3parenbckuii ieHTp «Akanemusi», 2019.-256¢.
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NuTepHeT-pecypcesl:

www. edu.bashkortostan.ru (DnexTpoHHOE 00pa3zoBanue pecmyoauku bamkoprocran)

www. fcior. edu. ru (DenepanbHbIid HEHTP HHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).

wwww. dic. academic. ru (Axagemuk. CIOBapUHIHIMKIIONICINN).

www. booksgid. com (Books Gid. Dinekrponnas 6ubiaroTeKa).

www. globalteka. ru (I'mo6anreka.l moGanpHas OnbIMOTEKa HAYIHBIX PECYPCOB).

www. window. edu. ru (Equaoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam).

www. st-books. ru (JIyamas ydeOHas aureparypa).

www. school. edu. ru (Poccuiickuii 06pa3oBaTenbHbIN MOPTAI.JIOCTYITHOCTh, KAYECTBO,
3P PEKTUBHOCTD).

www. ru/book (DnekTpoHHas OUOIMOTEUHAS CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbIe pecypcbl MaTepHETa — DH3HKA).

www. school-collection. edu. ru (Equnas kosuiekius udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).

https//fiz.1september. ru (yueOHO-MeTOMUECKast razeTa «DU3HKay).
www. n-t. ru/nl/fz (HoGeneBckue aypeaTsl o QpU3MKe).
www. nuclphys. sinp. msu. ru (Snepuast pusuka B UaTepuere).

3.3. JocTtymHocTh Ajs y4acTHUKOB ¢ OB3
Jonyctumast Hozosnoruueckas (-ue) rpymnmna (-bl):
- HapyUICHHE CIIyXa;
- c71a00CBIIIAIIHIE;
- HapyLICHHUE peYn;
- SIUJIETICHUS;
- caxapHblil Tuaber;
- 3[1P B yacTu megaroruveckoi 3amymeHHOCTH
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4. KoHTPOJIb U OLleHKA Pe3yJIbTATOB 0CBOEHUS TUCIIUIIMHBI

Kourpoar wu

dbopmupoBaHre OOMUX U

OllcHKA

pE3yNIbTATOB

npodeCcCUOHATBHBIX

¥ TEMaM COJIepKaHus yueOHOTO MaTepHaIa.

OCBOCHMUA

KOMIETEHIIUA  TI0

00111e00pa30BaTEIbHOM
JTUCITUTUIMHBI PACKPBIBAIOTCS 4Yepe3 JAUCIHUIUIMHAPHBIC Pe3yiIbTaThl, HAIIPaBICHHBIC Ha

Kon n HaumenoBaHue
(opMupyemMbIX KOMIIETEHIM A

Pa3zpgen/Tema

Tun oueHoYHbIX
MeponpHUATHI

OK 01. Beibuparh cmoco0sl
pelieHus 3a1ay
poeCCHOHATILHON NI TeTbHOCTH

Paszpen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr14.1.,4.2.,4.3

HPUMCHUTCIRPHO K PasIMIHBIM pasnen 5. Temsr 5.1., 5.2., 5.3.
KOHTCKCTaM Pa3zznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1
ITo/c
OK 02. Hcnons3zoBars Pasgen 2. Temsr 2.1., 2.2., 2.3.
COBPEMEHHBIC CpeJcTBa IoOMcKa, Pasgen 3. Temsr 3.1., 3.2., 3.3.
aHaIn3a U HHTCpOpCTaluM Pasnen 4. Temsr 4.1., 4.2., 4.3
MH(OpMALNK Paszmen 5. Temsr 5.1.,5.2., 5.3.
1 MH()OPMALMOHHBIE TEXHOJIOTHH Paszen 6. Tema 6.1
s BBIIIOJHEHUS 3a7ay

npohecCHOHANBHOM NesTeNbHOCTH

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

ITo/c
OK 03. [TnanupoBats| Paznen 1. Tema 1.1
U peann3oBbIBaTh  coOcTBeHHOE Paznen 3. Temsr 3.1., 3.2., 3.3.
po(heCCHOHANBHOE Paznen 4. Tems1 4.1., 4.2., 4.3
12§ JMYHOCTHOE pasBuTHE, Pasnen 8 Tema 8.1
MpeINpPUHIMATENbCKYIO Io/c
NesITeTbHOCTD
B  npodeccuoHanbHOl  cdepe,
MCTIOJTb30BaTh 3HaHUS
MO0 MpaBoBOM W  (PUHAHCOBOW
rPaMOTHOCTH B Pa3INYHBIX
PKU3HEHHBIX CHUTYallUsAX
OK 04. OddexruBnol Pasmen 2. Temsr 2.1.,2.2., 2.3.
B3aMMOJICIICTBOBAaTE W paboTath Paspmen 3. Temsr 3.1., 3.2., 3.3.

B KOJUICKTUBEC U KOMaH/IC

Pasgen 4. Temnr 4.1.,4.2., 4.3

Pa3zgen 5. Temsr 5.1.,5.2., 5.3.

Pazgen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBisiTh YCTHYIO
U MICbMEHHYI0O KOMMYHUKAIUIO HA
roCyIapCTBEHHOM A3bIKE]
Poccuiickoit denepanuu ¢ y4eToM
0COOEHHOCTEH COLIMAJIBHOTO
U KyJIbTYPHOTO KOHTEKCTa

Paszmen 1. Tema 1.1

Paszmen 2. Tems1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3.

Pasgen 4. Temnr 4.1.,4.2., 4.3

Paszpen 5. Temnr 5.1.,5.2,, 5.3.

Pasznen 6. Tema 6.1

Pasgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1

YCTHBIH OIpOC;
(GPOHTATBLHBIAOIIPOC;
KOHTpOJIbHAS paboTa;
HaOJro/1eHue

3a BBITIOJTHEHUEM
nabopaTOpHBIX paboT;
IpaKTHYeCKUe padoThl
(pemenue
KauyeCTBEHHBIX

Y PacUeTHBIX 3a7a4);
TECTUPOBAHUE,
pelieHue Kerc-3a1ay;
BBITTOJIHEHHE
MPAKTHYECKHUX
3aJJaHuN
npohecCuOHATBHOM
HaIpaBJICHHOCTH;
BBITIOJTHEHHE 3a/IaHUI
MIPOMEKYTOUHON
aTTecTaluu

paszaenam
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ITo/c

OK 07. CopelicTBOBaTH|
COXPAHEHHIO OKpY’Kalollleh Cpelibl,
pecypcocOepeKeHII0, MPUMEHSTh
3HaHHWA OO0 W3MEHEHMM KJIMMara,
[T PUHLIUIIBI OepeKITMBOTO
MPOU3BOICTBA, 3¢ pexTUBHO
JIEHCTBOBATh B YPE3BBIYANHBIX

CUTYyallusAX

Pasnen 2. Temnr 2.1., 2.2, 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Temr1 4.1.,4.2.,4.3

Paznen 5. Temnr 5.1.,5.2,, 5.3.

Pazgen 7. Temnr 7.1, 7.2
Pasnen 8 Tema 8.1
ITo/c
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Pa3padoTunkn.

I'BIIOY bupckuii

MHOFOHDOd)I/IJlLHLIﬁ

npodeccuoHaIbLHBIN

KOJUIC K

(MecTo paboTh)

IIpenonaBarens

(3aHMMaeMasi JI0JDKHOCTB)

(TIOITHCB)

I'.P. JlockyToBa
HMHULMAJIBL, (QaMHJINAS

Pabouast mporpamma mporuta cogepkatensHyro skcnepTusy B I'BIIOY Bupckuit MEHOTONIpoGUITEHBIN

PO eCCUOHANTBHBIN KOJIICIK

OKCIepTsl:

I'BIIOY bupckuii

MHOFOHDOd)I/IJ'ILHHﬁ

HDO(beCCI/IOHaJ'IBHHﬁ

KOJIC K

(mecto paboThI)

I'BIIOY Bupckuii

MHOTonpo(WIbHbII

npodeccuoHaIbHbIN

KOJUICJIK

(mecTo paboThI)

T'BIIOY bupckuii

MHOFOHDOd)PIHLHBIﬁ

HDO(beCCI/IOHaJ'IBHHﬁ

KOJUIC K

(MecTo paboTh)

CT. METOIHCT

(3aHMMaeMast JI0JKHOCTb)

Metoauct

(3aHMMaeMasi 10JKHOCTE)

Pykosogurens MO

(TIOITHCB)

(3aHMMaeMasi I0JKHOCTE)

[GRnS)

[CnS)

M.E. Jly3anuHa
HMHULMAJIBL, (aMHJINAS

JI.H. 3akupoBa

HMHULHAJIBL, (QaMUJIASA

I'.P. JlockyToBa
HMHULHAJIBL, (QaMUJIASA
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