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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
YTBEPXKICHUH (penepaabHOil 00pa30BaTeNbHOM MPOTrpaMMBbl  CpelHEro oOmmero o0pa3oBaHM»
(3apeructpupoBaH MunucTepcTBoM rocTuInu Poccutickort @enepamuu 22.12.2022 r. Ne 71763);

- IlpumepHoit paboueii mnporpamMMmbl 00IIEOOpa30BaTEILHON JUCHMIUIMHBL "®u3zuka" mis
npo(ecCHOHANBLHBIX 00pa30BaTENbHBIX OpraHm3aiuii, pekomenaoBanaon @DI'BOY IO «UPIIOy,
yTBep)KAEHHON Ha 3aceqanuu CoBeTa MO OLEHKE COAEp)KaHUS M KauecTBa IMPUMEPHBIX pabodmx
porpamm;

- ®@epgepanbHOro0 TOCYIAPCTBEHHOTO oOpa3zoBarenbHOro cranjgapra (manee — PI'OC) cpemnero
MpOoECCHOHAIBHOTO 00pa30BaHUsl MO MPOTPaMME IOJATOTOBKH KBATU(DUIIMPOBAHHBIX pPa0OOUUX,
cyxamux 1mo npodeccun  08.01.28 Mactep OTICIOYHBIX CTPOUTEIBHBIX W JEKOPATHBHBIX padOT
(ITpuka3 MunucrepctBa npocsemienus: Poccuiickoit @enepamnnu Ne 340 ot 18 mas 2022 roza)
Opranusanusi-pa3padoTumnk:

rocyJapcTBEHHOE OIOKETHOE TMpOoQecCHOHAIbHOE 00pa3oBaTeIbHOE —yupexiaeHue bupckuit
MHOTOTIPOGMIBHBIN NpodeccrnoHanbHbIil Kowtek (manee ['BIIOY Bupckuit MHOTOTPOQGUITBHBIN
pohecCHOHANBHBIN KOJITEIK)

PazpaboTunkm:

JlockyroBa ['to3enus PanMoBHaA — ipeno1aBaress BBICHIEN KaTeropun

[Iporpamma yueOHON JUCHMIUIMHBI 00CyXJIe€Ha U ojo0peHa Ha 3aceJaHuu MeToAMuYecKoro
00BeAMHEHUS TUCIUILINH 00111e00pazoBaTeNnbHOro ukia (mpotokos Ne 9 ot 22.05.2025r.)
PykoBoauTens Metoandeckoro o0beJMHEHUs AUCIUILTIMH 0011e00pa30BaTeIbHOIO UK

I'.P.JIockyToBa

[IporpamMma y4eOHON AMCHMITIMHBI 00CYXJIeHa MeTOIMYeCKUM COBETOM M pPEKOMEHIOBaHA JUIS

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
npodeccuu 08.01.28 MacTep OTHETOYHBIX CTPOUTEILHBIX U JIEKOPATUBHBIX PaboT

1.2. Heau U miIaHupyemMblie pe3yJabTAaThbl 0CBOCHUS IUCHUIINHBI:
1.2.1. Heau 1UCHUTNIMHBI:

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

. dbopMupoBaHUE MHTEpPECA M CTPEMIICHUS O0YYalOUIMXCsA K HayYHOMY H3y4EHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

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

. dbopMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS Kak pe3ylbTaTa H3Y4YEHHS 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 TEXHOJIOTUH.
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, BKIIOYAs MEXaHUKY, MOJIEKYJISIpHYIO (GHU3UKY, 3JIEKTPOJANHAMHUKY,
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 Pa3IMUYHBIX 3a]ad C SBHO 3aJJaHHOH (u3nyeckoi
MOJIEIIBIO, 3a7a4, M0/Ipa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3laHne (PU3NYECKON MOAEIH,
COOTBETCTBYIOLIEH YCITOBHSIM 3a/1a4H;

L4 ITOHUMAaHHeC CI)I/I3I/I‘ICCKI/IX OCHOB W IIPUHIIUIIOB JIENCTBUS TEXHUUECKUX YCTpOﬁCTB
N TCXHOJIOTHYCCKUX MMPOUCCCOB, UX BIIMAHUA HA OKPYIKAIOUIYIO CPEAY,
L OBJIAZICHUC METOJaMH CaAMOCTOATCIIBHOTO IIJIAHUPOBAHUA W MPOBCIACHUA

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

o CO3JaHME YCJIOBUW JJIsi pa3BUTHUA YMEHUN MPOEKTHO-UCCIEN0BATENbCKOM,
TBOPUYECKOH 1€ATENBHOCTH.

1.2.2. Ilnanupyemblie pe3yabTAaThl 0CBOEHUS 00111e00pa30BaTeJIbHOM JUCUMUILJIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6umme komnerenuu (nanee — OK) u nmpodeccuonansubie komnerenuuu (naiee — [1K) ®IrOC
CIIO B cooTHeceHMHM C JMYHOCTHBIMH, METAIPEAMETHBIMH W MPEAMETHBIMH PE3YJIbTaTaMH
oOyuenuss 6azoBoro ypoBHs (mamee — [IP6) @OI'OC COO mpencraBieHbl B
tabmmne:OK1,0K2,0K3,0K4,0K5,0K7



Kox v nanmenoBanue
(opmupyembIx
KOMIIeTeHITH I

IInanupyeMble pe3yJbTaThl 0CBOEHHS IPOrPAMMBI 110 TMCIUIJIHHE

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeATeIbHOCTH
PUMEHUTEIBHO

K Pa3InYHBIM
KOHTEKCTaM

JIM9HOCTHBIE  PE3YNIbTATHI
TPYJIOBOTO BOCITUTAHHUS:
- TOTOBHOCTH K TPYAY,
TPYIOTOOHE;

- TOTOBHOCTh K AKTHBHOM OCITEIHLHOCTH TEXHOJIOTHUECKOM
51 COLIMAILHOM HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHUIIUUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO BBIIIOHSTH
TaKylo JAesITeNbHOCTD;

- WHTEpeC K pasnu4HbIM cdepam TpodecCHOHATHLHOU
eITEIbHOCTH,

- TOTOBHOCTH M  CHOCOOHOCTH K  0Opa3oBaHUIO
¥ caM0OOpa30BaHMIO Ha MPOTSHKEHUN BCEH JKU3HH;

- YMEHHE MPOTHO3UPOBATH HEOIATOMPHUSITHBIE SKOJIOTHUSCKUE
MOCTEACTBHSI MPEeANPUHIUMAEMbIX ACHCTBUIA, MPeJoTBpaIlaTh
HX;

MeTtanpeaMeTHbIE pe3yNbTaThl IOJKHBI OTPAXKAaTh:
OBnajicHUe YHUBEPCATHHBIMH YYCOHBIMH TIO3HABATCILHBIMH
JEUCTBUSIMH:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

CaMOCTOSITENNbHO  (OpPMyNHUpOBaTh M AKTyaJU3UpPOBATh
npoOiieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIIMBATH
CYIIECTBEHHBIH MPU3HAK WJIM OCHOBAaHUS [JIsl CpPaBHEHHS,
knaccupukanuu W 00OOIICHWS;  ONMPEACNATh  IENH
NEeSTeNIbHOCTH, 3a/laBaTh TMapaMeTpbl W KPUTEpUU UX
JIOCTHIKEHHUS; BBISBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEYUS B
paccMaTpUBaeMbIX  SIBJICHHSX; BHOCHTh KOPPEKTHUBBI B
JIESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IIEJISIM,
OIICHUBATh PHUCKU IIOCJICJICTBHHA JEATEILHOCTH; pPa3BUBATH
KpEaTHBHOE MBIIIJICHUE TP PEIICHUN KU3HESHHBIX TPOOJIeM;
0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJEeTh HABBIKAMH  Y4e€OHO-HCCJICIOBATCILCKOU W

AOJDKHBI  OTpaXXaTb B YaCTU

OCO3HAHUC HECHHOCTH MACTCPCTBA,

IIP6 1. CdopmupoBaHHOCTH NPEACTABICHUNH O pPOJIU
U MecTe (PU3MKH U aCTPOHOMUHU B COBPEMEHHOW HayyHOMH
KapTHHE MHpa, O CUCTEMOOOpasylomend ponu (U3UKUA B
pa3BUTHH €CTECTBEHHBIX HayK, TE€XHUKH
U COBPEMEHHBIX TEXHOJOTHM, O BKJIAJAE POCCUNCKUX
U 3apyOeXHBIX YYEHbIX-(QU3UKOB B pa3BUTHE HAYKU;
NOHMMaHHE (U3MYECKON CYIIHOCTHM  HaO0JII0/1aeMBbIX
SABJICHUM  MHKpPOMHpa, MakpomMupa U  MErammupa;
NOHMMAHHUE pOJIK AaCTPOHOMUM B  IIPAKTHUECKOHN
NeSITeIbHOCTH 4YEJOBEKa W JalbHEHIIeM Hay4dHOo-
TEXHUYECKOM pa3BUTHUH, ponu ¢$uzuku
B (opmupoBaHun Kpyrozopa U (YHKIHOHAJIBHOU
IPaMOTHOCTH Y€JOBEKa JUIsl pEIICHUs MPaKTHUYECKUX
3ajau;

[IP6 2. CdopmupoBaHHOCT, YMEHHI pacro3HaBaTh

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

cBOOO/ZHOE TMAaJEeHHE TeJ, ABM)KEHHE I0 OKPYXHOCTH,
WHEpLMs,  B3aUMOJIEHCTBHE  Tell,  KojebaTenbHOe
JBIDKEHUE, PE30HAHC, BOJHOBOE JBIDKEHHE;, TUDPy3us,
OpOYHOBCKOE JBMXKEHHE, CTPOCHUE  JKUIKOCTeH U
TBEPIBIX TEJ, U3MEHEHHE 00beMa Tel NPH HarpeBaHUH
(oxmakaeHuu), TEIMJIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIlMsI, TUTABJICHUE, KPUCTAJUTM3aIlUs, KHUIICHHUE,
BJIQXXHOCTh BO3/YyXa, CBS3b CpEAHEH KHUHETHYECKOUN
SHEPTUU TEMJIOBOTO JBMKEHUS MOJIEKYJ C abCOIMIOTHOU
TEMIIEpaTypoil, MOBBIIIEHUE [ABJIEHUSA Ta3a IpU €ro

HarpeBaHWW B  3aKPBITOM COCYyJle, CBSI3b MEXKIY
napamMeTpamMM  COCTOSIHMSIT Tra3a B HM30MIpOLEeccax;
AJICKTPU3ALIHS Ten, B3aUMOICHCTBIE 3apsIioB,




MPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelICHUS MPoOJIeM;
- BBISIBJISIT MPUYUHHO-CIICICTBCHHBIC CBSI3H u
aKTyaJIM3MpPOBaTh 33Jlauy, BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHS,
HAaXOJUTh  APTyMEHTH  JJIA  JIOKAa3aTeIbCTBA  CBOUX
YTBEPIKIACHHIHA, 3a/JaBaTh napaMeTphl
U KPUTEPUU PEIICHHS,

- aHAJIU3HPOBATh IOJYYCHHBIC B XOJC pEIICHHS 3a7auu
pe3yNnbTaThl, KPUTUYECKU OIICHHBATh HX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- yMeTh TMIEPCHOCUTh 3HAHWA B TIO3HABATCILHYIO U
NPaKTUYECKYIO YaCTH XKU3HEICATEIIbHOCTH;

- yMeTh HMHTETPHUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PELICHUS;

- MPOSIBIIATh  CIIOCOOHOCTh WX  HWCIOJB30BaHUS B
MI03HABATEIILHON M COIMAIbHOM MPaKTHKE;

-TIPOSIBJISITH CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEITEHOMY

npeajaratb OpPUIMHAJIBHBIC

MOMCKY  METOJOB  pEIIeHUs  MpakTHYEeCKUX  3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;
-cTaBUTb ¥ (OpPMYyJIUPOBAaTH  COOCTBEHHbIE  3aJauu

B 00pa30oBaTeIbHOMN AEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;
-BBISIBIISAT MIPUYHUHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJIu3upOBaTh 3aJady, BBIIBUIaTh TUIIOTE3Y €€ PELICHMUS,
HaXOJUTh  ApryMEHThl  JJi1  JIOKa3aTeIbCTBAa  CBOMUX
YTBEPKACHUM, 3a/1aBaTh IapaMEeTPhl U KPUTEPUH PEILICHUS;
AQHAIM3UPOBATh TMOJYYEHHbIE B XOJl€ peHIeHUs 3aJauu
pe3ysbTaThl, KPUTUYECKH OLIEHMBAThb MX JOCTOBEPHOCTD,
MPOrHO3UPOBaTh M3MEHEHHWE B HOBBIX YCJIOBUSX; JaBaTh
OLIGHKY HOBBIM CHUTYallMsIM, OLI€HMBATh IPHOOPETEHHBIN
OTBIT; pa3pabaTbIBaTh IUJIAH PEHICHHs] MPOOJIEMBI C y4ETOM
aHaIM3a UMEIOUIMXCS MATEePUAIBbHBIX M HEMaTepUaJIbHbIX
pecypcos;

OCYIIECTBJIATh LI€JICHANPABICHHBIN MOMCK MEPEHOCA CPENICTB

HarpeBaHWe MPOBOJHUKA C TOKOM, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMATrHUTHAs MHAYKLUS, JIEUCTBUE
MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM M ABHKYITUHCS
3apsn, OJCKTPOMArHUTHbIE KOJeOaHWs W BOJIHBI,
MPSMOJIMHEMTHOE PacHpOCTPaHEHUE CBETA, OTPAKECHHUE,
IIpEIOMIIEHUE, uHTEephEepeHIus, audpakus
u noJIsipu3aIus CBETa, JACTICPCHS CBETA;
(doToanekTpuyeckuii  3PQPeKT, CBETOBOE JaBIICHUE,
BO3HUKHOBEHHE JIMHEHYATOr0 CIEKTpa aroMa BOAOPO/A,
€CTECTBEHHAsI U1 UICKYCCTBEHHAsI PaJIMOAKTUBHOCTb;

[IP6 3. BiameHne OCHOBOIOJATAMOIIMMH (PU3HUESCKHUMHU
MNOHATUSMU W BEJIMYMHAMH,  XAPAKTEPU3YIOIIUMHU
(u3mdeckrue mporecchl (CBA3aHHBIMM C MEXaHHUYECKHM

JABHKCHHUEM, B33,HMOZ[€fICTBI/ICM TCJI, MCXaHHMYCCKHMU
KOJIEOAHUSIMHU u BOJIHAMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMUA IpoueccamMu,

3JIEKTPUYECKUM W MArHUTHBIM TOJSIMH, DJIEKTPUYECKUM
TOKOM, 3JIEKTPOMArHUTHBIMU KOJIEOAHUSMH M BOJIHAMH;
ONTUYECCKUMH SBJICHUSMU, KBAHTOBBIMU SIBICHUSIMH,
CTPOEHUEM atToma u aTOMHOT'O saapa,
PaIOaKTUBHOCTHIO); BIAJCHUE OCHOBOMOJATAIOIUMU
aCTPOHOMUYECKUMHU MMOHATHUSIMH, MMO3BOJISIOIIUMU
XapaKTePU30BaTh MPOIECCHI, MPOUCXOIAIINE HA 3BE3/AaX,
B 3BE3IHBIX CHCTEMaX,
B MEXTaJIAKTUYECKON cpefie; NBIKEHHE HEOECHBIX Tell,
ABOJIIOLMIO 3Be311 U BeelneHHoid;

[IP6 4. Bragenne 3aKOHOMEPHOCTSIMHM, 3aKOHAMU
U TeopusiMH (3akOH BceMupHoro tsrotenus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpAHEHUS MEXaHHYECKOU
SHEPrMH, 3aKOH COXPAaHEHUs HUMIIYJbCA, IPUHIMII
CyNEepHO3UIIUU CHII, MNPUHIMI ~ PaBHOMPABHOCTHU
WHEPLMAIBHBIX  CHCTEM  OTCUYETa;  MOJIEKYJSpPHO-
KUHETHYECKYI0O TEOPUI0 CTPOCHHS BEIIECTBA, Ta30BbIE
3aKOHbI, IIEPBbIA 3aKOH TEPMOJMHAMHUKH;  3aKOH




U crioco00B AeHCTBUA B MPO(PECCHOHABHYIO CPEy;

yMETh NEPEHOCUTh 3HaHUS B [M03HABATEJIbHYIO
U IIPAKTUYECKYIO 00JIaCTU KU3HEACSITETbHOCTH;

YMETh HMHTErPUPOBATh 3HAHMS W3 PA3HBIX MPEIMETHBIX

06.]'[3CT€I>1; BBIABHUI'aTh HOBBIC niacu, npeaiaratb
OPUTrMHAJIbHBIC TOAXOAbI U PCHICHU A,
CTaBUTb HpO6HCMBI u 3aJa4u, JO0ITyCKaromune

AJIBTCPHATUBHBIC PCIICHUA

COXpaHEHUs DIIEKTPUYECKOro 3apsijaa, 3akoH Kynona,
3akoH OMa i ydacTka 1enu, 3akoH Oma Uit TOJTHOM
3JIEKTpUYECKOM 1enu, 3akoH Jxoynsa - JleHua, 3akoH
JNEKTPOMAarHUTHOM  MHIYKLUHM, 3aKOH COXpPaHEHUs
SHEPruM, 3aKOH MPSMOJIIMHEHHOTO PpacHpOCTpaHEHUs
CBETa, 3aKOH OTPAXXEHUS CBETA, 3aKOH IIPEJIOMJICHUS
CBETa; 3aKOH COXPAHEHUS SHEPruu, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsija,
3aKOH COXpaHEHHUS MAacCOBOTO 4Hcla, mocTynatel bopa,
3aKOH PaZMoOaKTUBHOIO pacnana); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB
¥ 3aKOHOMEPHOCTEH Npu aHanu3e (U3NUYECKUX SBICHHUI
U TIPOIIECCOB;

[IP6 6. BnageHue OCHOBHBIMM METOJIaMU HAYy4YHOI'O
MO3HAHMS, UCHOIb3yeMbIMU B (U3MKE: MPOBOIUTH
OpsiIMble M KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIUYUH,
BbIOMpasi ONTUMANIBHBIN CIIOCO0 M3MEPEHUS U UCIONb3Ys
W3BECTHBIE METOJBI OLEHKH IOTPEHIHOCTEW N3MEpPEHUH,
MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NUECKHUX
BEJTMYNH

C MHCIOJb30BAaHUEM TMPSMBIX H3MEPEHHH, OOBSACHATH
NOJY4YEeHHBbIE  Pe3yJibTaThl, HCHONb3Yysd (U3NYECKHE
TEOpUHU, 3aKOHbl W TMOHATHS, M JIeNaTh BBIBOJBI;
coOmogarh  mpaBuja  0e€30macHOro  TpyjAa  Ipu
MPOBEICHUU HCCIICIOBAHU I
B paMKax y4yeOHOro OJKCIEpUMEHTa M  y4yeOHo-
HCCIIEIOBATENbCKON  JESTEIbHOCTH C HCIIOJIb30BaHHUEM
IU(POBBIX U3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO
obopynoBanus; CHOPMHPOBAHHOCTh  MPEIACTABICHUI
0 METOJax TOJY4YEHHMs] Hay4yHbIX acCTPOHOMHMYECKHX
3HAaHUM;

I1P6 7. ChopMHUpOBaHHOCTh YMEHHMSI pellaTh PacyeTHbIE
3a/1aud  C SBHO 3aJIaHHOW (DU3UYECKON  MOJENbIO,
MCTOJB3Yys (PU3UUECKUE 3aKOHBI U MPUHLUIBI;, HA OCHOBE




aHaJ3a yCIOBHUS 3aJayd  BBIOMpPATh  (UINYECKYIO
MOJIeJb, BBIACIATh (PU3MUECKUE BEITHMUMHBI U (POPMYIIBL,
HEOOXOUMbIE ISl €€ PELIeHHUs, TPOBOAUTh PACUEThl U
OLICHMBATh  pEAJIbHOCTh  IIOJIYYEHHOIO  3HAUEHUs
(u3MuecKoil BeIMUYMHBI, pellaTh KaueCTBEHHBbIE 3ajauH,
BBICTpauBasi JIOTUYECKH HENPOTUBOPEUUBYIO LEHNOUKY
paccyXJIeHHM C ONOpOMl Ha HW3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBICHHS

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEIICTBA
MOKCKa, aHaJIHn3a

Y MHTEPIPETALNN
nHpopmanuu

1 HH(pOpPMaIMOHHBIC
TEXHOJIOTUHU

JUTSL BRITIOJTHEHUS 33724
npodeccnoHanbHOM
JeSTEILHOCTH

JIM4HOCTHBIE PE3YyNbTAThl  JIOJKHBI
[EHHOCTH HAyYHOTO MO3HAHUS:

- c(hOpPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKHM W OOIECTBEHHOU
MIPaKTHKH, OCHOBAaHHOT'O Ha JIAAJIore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON KYJIbTYPHI
KaK CpEeJICTBA B3aMMOJAEHCTBUSA MEXKIY JIOJbMU U MO3HAHUS
MUpa;

MeranpenmeTHbie pE3yNbTaThI JTOJKHBI OTpaXKaTh:
OBnazieHue YHUBEPCATBHBIMU YUY€OHBIMHU IMO3HABATEIHHBIMU
JEUCTBUSIMH:

B) paboTa ¢ uHpopmauei:

- BIajeTh HABbIKAMU TMOJYYeHHUS HHPOpPMAIMH U3
HMCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH
MOUCK, AaHallu3, CHUCTEMATU3ALMI M  UHTEPIPETALUIO
nH(pOpMaIUK pa3TUIHBIX BUIOB U (JOPM MPEACTABICHUS;

- CcO3/laBaTh TEKCThl B pa3IMYHBIX (opMarax C y4eToM
Ha3Ha4YeHWs] MHPOPMAIIMU U TEJICBOM ayJUTOpPWHU, BHIOWpas
ONTUMATBHYIO0 (OPMY TIPEICTABICHUS U BU3YyaTH3aIUH;

- OIICGHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTH HH(OpMAIIUH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIbHO-3TUYECKUM HOPMaM;

OoTpaXaTb B YaCTH

- UCIIOJIb30BaTh CpeacTBa MH(OPMaLIMOHHBIX
U KOMMYHUKAIlMOHHBIX  TEXHOJOTMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX

I[IP6 5. YMeHue yuuThIBaTh TPaHUIBI TPUMEHEHUS
M3YYEHHBIX (DU3NYECKUX MOJEINICH: MaTepuaabHasl TOYKa,
VMHEpLUalbHasl CUCTEMA OTCUETa, UICAIbHBIN ra3; MOJIEIu
CTPOEHUSA Ta30B, XUIAKOCTEH M TBEPIBIX TEJ, TOYEHYHBIN
JJEKTPUYECKUNA  3apsij, sSAepHas  MOJAENb  aroMa,
HYKJIOHHasl MOJIeJIb aTOMHOIO siApa IpU PELICHUU
(bu3nuecKux 3a1ay;

[TP6 9. CdhopmupoBaHHOCTH, COOCTBEHHOW MO3ULIUU 10
OTHONICHHUIO K (pu3mueckoi MHGPOpMAIUH, MOIydaeMOi
W3  pa3HbIX HMCTOYHUKOB, YMEHUW  MCIIOJIb30BaTh
(G POBBIE TEXHOJIOTUU AJIS TTOUCKA, CTPYKTYPHUPOBAHUS,
WHTEpIpETAlMi U TPEACTABICHUs] y4eOHON W Hay4HO-
NONYJSPHOM uH(popMaInu; pa3BuUTHE YMEHHUI
KPUTUUYECKOTO aHaJIn3a MojJydyaeMoi nHdopmaiuu




3aJa4 Cc COOMIOZeHHEM TpPeOOBAHMM SPrOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PeCcypcocOepekeHus], MPABOBBIX H
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacCHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3aLIUTHI MH()OPMAIIHH,
nH(}OpMallMOHHON 6€30MaCHOCTH JTUYHOCTH

OK 03.
[InanupoBaTh

U peaJin30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE
pasBuTHE,
MPEIIPUHIMATEIbCK
VIO IeSITENTbHOCTh

B
npodeccHnoHATEHOM
chepe,
WCTIOJIB30BATh
3HAHUS 0 MPaBOBOU
1 (MHAHCOBOM
IrPaMOTHOCTH

B Pa3JIMYHBIX
KUZHEHHBIX
CUTYaITUSX

JIMuyHOCTHBIE pe3yabTAaThl JOJDKHBI OTpakaTb B YacTH
JyXOBHO-HPABCTBEHHOI'O BOCITUTAHMS:

- CIIOCOOHOCTh OLICHHMBATh CHUTYyallUI0 U
OCO3HaHHbIE PELICHUs, OPUEHTHUPYACh Ha
HPaBCTBEHHBIE HOPMBI U IICHHOCTH;

- OCO3HaHUE JIMYHOIO BKJIAJ B IIOCTPOEHHE YCTOWYMBOIO
Oynyuiero;

MeranpeameTHble  pe3yiabTaThl  JOJDKHBI  OTpa)karTb:
OBnajieHre yHUBEPCATBHBIMH PETYISITUBHBIMH JCHCTBUSMU:
a) CaMOOpraHU3aLuUs:

- CAMOCTOSITEIbHO  OCYILECTBJISATH  IO3HABATEJIbHYIO
NeSITebHOCTD, BBISIBIISATh npoOIeMsl, CTaBUTh
U QopMyIMpOBaTh COOCTBEHHBIE 3a/ladyll B 00pa30oBaTeNbHOM
NeSITebHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITENIHO COCTaBIISITh IUIAH PEHICHUS IMPOOJIEMBI
C  y4eToM  HMEIOLIUXCA  PecypcoB,  COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

-pacImMpsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUN;

- JleJaTh OCO3HAHHBIM BBIOOP, apryMEHTUpPOBaTh €ro, Oparhb
OTBETCTBEHHOCTD 32 PELICHUE;

-CIocOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOU
SPYIUIMH B Pa3HbIX 00JacCTAX 3HAHUN, TOCTOSHHO MOBBIIIATH
CBOI1 00pa3zoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

UCTIOIB30BaTh TPUEMBI PeQIIEKCHU Il OICHKH CHUTYaIluH,
BbIOOpa BEPHOT'O PEIICHUS;

- yYMETb OLIEHUBaThb PHUCKU M CBOEBPEMEHHO NPUHUMATh

MNPpUHHUMATDH
MOpPaJIbHO-

IMIP6 9. CdhopMUpPOBAaHHOCTH COOCTBEHHOU IO3UIIUU TIO
OTHOIICHUIO K (U3MUYecKOil MHOpMAIMHU, MOTydaeMOil
nu3 Pa3HbIX HCTOYHUKOB, YMCHI/H‘/JI HUCITIOJb30BATh
11 POBbIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS,
MHTEPIpETallid M TPEACTABICHUS Y4eOHOW W HaydHO-
HONYJISAPHOW  MHGOPMAIHH; pas3BuTHE YMEHUI
KPUTUYECKOTO aHAJIM3a MOJTydyaeMoil HH(OpMaIiu




PEIICHUS 110 UX CHUKEHUIO,

B) SMOLIMOHAIBHBIN MHTEIIICKT

- CTpeMJieHHe K JOCTIDKCHHUIO 1M W YCIeXy, ONTHMHU3M,
WHULIUATUBHOCTb, YMEHHUE JCHCTBOBATh, UCXOJ W3 CBOMX
BO3MOKHOCTEI;

- CIIOCOOHOCTh ITOHMMATh 5SMOILMOHAJIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIIECTBICHUHA KOMMYHHUKAITUH,
CIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

- CIOCOOHOCTh BBICTPANBATh OTHOILIEHUS C IPYTHUMH JIFOJbMU,
3a00THTHCS, TPOSIBIISATH MHTEPEC M pa3periaTh KOHPIUKTHI

OK 04. Db dexTuBHO
B3aMMO/ICVICTBOBATh
u paboraTth

B KOJUICKTHBE

1 KOMaHie

JIn4HOCTHBIE pE3yNbTAThl JOJDKHBI OTpaXkaTb B YacTH
LIEHHOCTU HAay4YHOI'O MTO3HAHUS:

- OBJIaZICBaHME HaBBIKAMU  y4eOHO-HCCIIE0BATENBCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

MeranpeameTHble  pe3ynbTaTbl  JIOJIKHBI OTpaXkaTh:
OBnanenue YHHUBEpCATbHBIMU KOMMYHHUKaTUBHBIMU
JIEUCTBUSIMHU:

0) cOBMeCTHasl I€SITEIbHOCTb:

- TIOHMMaThb ¥ MCIOJb30BaTh IPEUMYILECTBA KOMAaHIHOU
Y MHIMBUIyaJIbHOM paboTHI;

- BbIOMpATh TEMaTHKy U METOJbl COBMECTHBIX AEWUCTBHUI ¢
y4eToM OOLIMX MHTEPECOB M BO3MOXHOCTEH Ka)KJOro 4jieHa
KOJJIEKTHBA;

- PUHUMATh
OpraHU30BBIBATH
U KOOPJMHHUPOBATH AEUCTBUSA 10 €€ TOCTHKEHUIO: COCTABIIATh
IJIaH JEUCTBUM, pACHpeleNsaTb pOJIM C Y4ETOM MHEHHU
YY9aCTHHKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHON PabOTHI;
-OLIEHMBATh Ka4eCTBO CBOETO BKJa/Ja M KaXJAOr0 y4yacTHHKA
KOMaHAbl B 0Owmuil pe3ynbTarT 1Mo  pa3pabOTaHHBIM
KpUTEPHUSIM;

-TpeyiaraTb HOBbIE IMPOEKTHI, OLIEHWBATH WJEH C TMO3UILIUU
HOBHU3HBI, OPUIMHAJIBHOCTH, IPAKTUYECKONW 3HAUYUMOCTH;
KOODJIMHUPOBaTh ¥  BBINOJHATE PpaboTy B  YCIOBHSX

nenu COBMECTHOM JIeSITEIIbHOCTH,

I[IP6 10. OBnageHue yMmeHUsIMH pabOTaTh B TpYIIe

C  BBIIOJHCHUCM  Pa3JIMUYHBIX COLMAJIbHBIX pOJIGfI,
IJIaHUPOBATb pa6 oTy IpYIIIbI, PalruOHAJIbHO
pacnupeaciiiaTb JACATCIBHOCTD B HECTaHAAPTHBIX

CUTyalusiX, aJACKBATHO OLNCHHBATHL BKJIAJ KaKAOIo H3
Y4aCTHHUKOB TpyHIibL
B pCHICHUC paCCManHBaCMOﬁ HpO6HCMI>I
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peanbHOro, BUPTYaJIbHOTO u KOMOHWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

-OCYIIECTBJISITh  TTO3UTUBHOE CTPATETUYECKOE ITOBEJICHUE
B  pPa3MYHBIX CHUTYyalMsiX, MPOSABIATH TBOPYECTBO U

BOOOpakeHUe, ObITh HHUITUATHBHBIM.

OBnajieHre YHUBEPCATBHBIMU PETYJISITHBHBIMU JCHCTBHUSIMHU:
T') MPUHSTHE ce0s U IPYTUX JIFOICH:

- MPUHUMAThL MOTHBBI U apTyYMEHTBl JPYTHX JIOJACH Npu
aHaJIN3e Pe3yJbTaTOB JICATEILHOCTH;

- IPU3HABATh CBOE MTPABO U MIPABO APYTHUX JIFOJICH HA ONIHOKH;
- pa3BHBAaTh CIIOCOOHOCTh TIOHUMATh MUP C MO3UIMH JIPYTOro
YeJIoBeKa

OK 05 OcymecTBnATh
YCTHYIO

U MMCbMEHHYIO
KOMMYHHKAIUIO

Ha rocy1apcTBEHHOM
sa3bike Poccuiickoit
Oenepannu

C Y4eTOM
ocoOeHHOCTeH
COLIMAJILHOTO

U KyJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pE3YNbTATHI
ACTETUYECKOTO BOCIIUTAHUSA:
- 3CTETUYECKOE OTHOILLICHHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa,
HAay4HOI'O M TEXHHMYECKOrO0 TBOPYECTBA, CIOPTA, TpyAd
U OOIECTBEHHBIX OTHOLIEHUH;

B 00J1aCTH MAaTPUOTHYECKOTO BOCIIUTAHUS MTPOSBIIATH!
-IICHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M IPUPOJHOMY HACIEAUIO, NaMATHUKaM,
TpaauuusaM HaponoB Poccun, noctrxkenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE;

JO0JDKHBI OTpaXaTb B 4YaCTHU

MeranpenmeTHbie pE3yNbTaThI JIOJKHEBI OTpaXKaTh:
OsgnageHue YHUBEPCATbHBIMHU KOMMYHUKATUBHBIMU
JEUCTBUSIMH:
a) oOrieHue:

- OCYILECTBJIATh KOMMYHHKAIIMK BO BCeX cepax KU3HU;

- pacnio3HaBaTh HeBepOaIbHbIE Cpe/iCTBA OOIEHNUs, TOHUMATh
3HAQYECHUE COLMAIIBHBIX 3HAKOB, PACIO3HABATh IPEINIOCHUIKH
KOH(JIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHI;

- Ppa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pEHUsd
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[IP6 1. CdopMHpOBaHHOCTh MPEACTABICHUNH O POJIH
U MecTe (PU3UKU U aCTPOHOMHH B COBPEMEHHON 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
SIBJICHUM  MHUKpOMHpAa, MAakpOMHMpa H  METraMHupa;
[IOHUMaHUE PO  ACTPOHOMHUU B  IPAKTUYECKOHN
NEeATEIbHOCTH YeJI0BEKa

U JaJbHEHNIEM HAYYHO-TEXHUYECKOM Ppa3BUTHH, POJIU
¢u3uku B GOpMHUPOBAHUU KPYTo30pa U (pyHKIIMOHAIBHOMN
IPaMOTHOCTH Y€JOBEKa JUIsl PEIICHHs MPaKTHYECKUX
3ajga4

OK 07. CoxelicTBOBaTH
COXPAHCHHUIO

JIMYHOCTHBIE PE3YIbTAThl  JOJIZKHBI
9KOJIOTHYECKOI'O BOCITMTaAHUA .

OTpaXaTb B YaCTU

I1P6 8.
MIOJIyYEHHBbIE

CdopmupoBaHHOCTH
3HAHHUS  JUIS

YMEHHUS
00BIACHEHUS

MIPUMEHSATD
yCJIOBUH
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OKpYIKarolien cpejpl,
pecypcocOepexeHmIo,
NPUMEHSTh 3HAHUS
00 M3MEHEHUHU
KITUMata, IPUHIIHIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3G PEeKTUBHO
JIENCTBOBATH

B UPE3BBIYAHBIX
CUTYaIHUsAX

- ¢()OPMHUPOBAHHOCTb IKOJIOTUYECKOH KYIbTyphl, IOHUMaHHE
BJIIMAHUA COIIMAJIbBHO-3KOHOMMUYCCKUX IMponeccoB Ha
COCTOSIHUE IPUPOJHOM M COLHUAIBHOM Cpeibl, OCO3HAHHE
r7100aJIbHOTO XapaKTepa IKOJIOTHYECKUX IpodiieMm;

- INIAHUPOBAHUE U OCYILECTBICHUE IEHCTBUI B OKPYKAOIIEH
cpele Ha OCHOBE 3HAHMA LEJIeHd YCTOWYMBOIO PAa3BUTHUSA
YeJI0BEYECTBA,

AKTUBHOC HCIIPpUATHC
OKpYXarollen cpene;

- AKTHUBHOC HCIPUATUC
OKpYXKarollen cpene;

- YMCHHUC IPOrHO3UPOBATH H€6HaFOHpI/IHTHI)I€ OKOJIOTHYECKHE
NOCJIEACTBYSI NIPEANPUHUMAEMBIX IEHCTBUM, IIPEJOTBpaAIIaTh
ux

JICUCTBUM, NPUHOCALIUX  BpEX

JICUCTBUM, NPUHOCAIIUX BpeN

NpoTeKaHus (U3NYECKUX SBJICHUH B MNpHpone U s
NPUHATHAA NPAKTUYECKUX PEUICHUM B IIOBCEAHEBHOU
KU3HU

s obecnieueHust 0€30MaCHOCTH  HpHU  OOparieHUH
c OBITOBBIMU npubopaMu M TEXHHYECKUMH
YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS
HOPM DKOJIOTMYECKOTO IIOBEICHUS B OKPYKAIOILIEN CPELE;
IIOHMMaHUE HEOOXOAUMOCTH IMPUMEHEHUS AOCTHXKEHUN
buzukn

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
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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
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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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