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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN IMPOT'PAMMBI YYEEHOM
JAUCHUIIJIMHBI O/1.06 PU3UKA

1.1. MecTo IMCHUILIMHBI B CTPYKTYPe OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl:

Vuebnas  gucnmmmHa  OJ1.06  ®usmka  sgBiseTcs  00A3aTENIBHOM  YacThIO
00111€00pa30BaTEILHOTO KA MPUMEPHON 00pa30BaTENbHON NPOTpaMMbl B COOTBETCTBHUHU C
®I'OC CIIO no cnenuansHoctu 40.02.04 FOpucnpyneHuus.

Pabouas nporpamma ob6meoOpazoBatensHol qucuuiuinabl «@U3UKA» npennaznavyena
mns m3yuenus ¢umsukun B CIIb T'BIIOY «Akamemuss ympaBieHHST TOPOJCKOM Cpenou,
IPaJIOCTPOUTENIBCTBA M TEYaTH» B IpEJesiaX OCBOCHUS MPOTrPaMM TOATOTOBKU CICIAATHCTOB
CpenHero 3BeHa Ha 0a3e OCHOBHOIO OOIIero oOpa3oBaHUs MPHU MOJTOTOBKE CICHUATHCTOB TIO
cnenuanbHocT 40.02.04 FOpucnpyneHuus.

PaGouass mporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB:
- [Ipukaza Munob6puayku Poccuu ot 17.05.2012 Ne 413 (pen. ot 11.12.2020) «O6 yTBepkaeHUN

denepanbHOTO  TOCYAapCTBEHHOr0  00Opa3oBaTEeNbHOTO  CTaHAapTa  CpeaHero  oOuiero
00pa3zoBaHus»;
- [luceMa nemapTaMeHTa TOCYAapCTBEHHON MOJUTHUKH B cepe cpemHero npoheccHoHalIbHOTO
oOpa3oBanus u npodeccruoHaibHoro ooyuenus MunmnpocemnieHus Poccun ot 01.03.2023 Ne 05-
592 «O HanpaBieHUH PEKOMEHALIMHN 110 peann3alii CpeIHero ooIero oopa3oBaHus B Ipeaesiax
OCBOEHHST 00pa30BaTEILHON MTPOTrPaMMBI CPEIHETO TPOPECCHOHAITIBHOTO 00pa30BaHUSY;
- Ilpumepnoit mporpammbl  oOmieoOpazoBarenbHor — aucuuiuiiabl - «OU3UKA»  mos
npodecCHOHANBHBIX ~ O0pa30BaTENbHBIX  OpPraHM3alMid,  OJOOpEeHHOW  Ha  3acedaHHuU
[Temaroruueckoro copera ®I'BOY IITO UPTIO (mpotokoa Ne6/2025 ot 18.04.2025);
- [Ipuxaza Munnpocsemenus Poccun ot 19 mapta 2024 rona Ne 171 «O BHeceHUN U3MEHEHUH B
HEKOTOphle MpuKa3sl MuHucTepcTBa npocBemeHus P®, kacaromuecs —(denepaabHbIX
o0pa3oBaTeNbHBIX MPOrpaMM HayaJbHOrO OOIIero 0Opa3oBaHMs, OCHOBHOIO OOIIEro
00pa30oBaHUs U CPEAHETO 00IIEro 00pa3oBaHUMY;
- ®I'OC CIIO no cneunuansHoctd 40.02.04 HOpucnpyneHuus, yTBEP>KICHHOIO IPUKa30M
Munncrepctsa [Ipocsemenns Poccuiickoit @eneparuu Ne 798 ot 27.10.2023.
CogepxaHuie IporpaMMbl 00IIe00pa3oBaTeNbHON TUCHUIUTMHBI DU3MKa HAMpPaBICHO

HAa JIOCTH)KEHUE CIIETYIOIINX LIENIeH:

J dbopMupoOBaHUE MHTEpECAa M CTPEMJICHUS! 00YYaroMMXCS K HAyYHOMY HU3YYEHHIO
MPUPOJIBI, PA3BUTHE UX WHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

J pa3BUTHE MIpe/ICTaBIeHUH 0 HayYHOM MeToJie MO3HAHUS

u (bOpMI/IpOBaHI/Ie HCCICAO0BATCIILCKOTI'O OTHOICHUS K OKPY’KAIOIIHUM SABJICHUAM



o dbopMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS Kak pe3yjbTaTa H3Y4YEHHUS OCHOB
CTPOCHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

J dbopMupOBaHHE YMEHUN OOBSCHATH SIBICHUS C HUCIOJIb30BaHUEM (PH3UUECKHX
3HAHUU U HAYYHBIX IOKA3aTeJbCTB;

J dopmupoBaHHE TMPEACTaBICHUH O pond (GU3MKH A7 Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3THX Ieneil  o0ecrieuMBaeTcsi  pelIeHHEM  CIeIYIOIUX  3aaady
B IIpOIIecCe U3yUYeHUS Kypca GU3UKH Ha YPOBHE CPEAHETO 00IIEro o0pa3oBaHMs:

. npuoOpeTeHne CHUCTEeMbl 3HaHUKH 00 oOmuX (QU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKIIFOYAs] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, AJIEKTPOJAUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

. dbopMupoBaHue YMCHHM MIPUMCHSITh TEOPETUICCKHE 3HAHUS
JUIsE OOBSICHEHUST (PU3UYECKUX SBIICHUN B MPHUPOJAE U JUISl PUHATHUS MPAKTUUYECKUX PEIICHUN B
IMOBCEAHEBHOM XKU3HU;

. OCBOCHHE CIIOCOOOB PEIICHHUsI PA3IMYHBIX 337ad C SBHO 33JaHHOW (PU3NYECKOM
MOJIENIBIO, 3aJlad, IOJPa3yMEBAIOIIUX CAMOCTOSATEIIFHOE CO3JaHue (DU3MUYECKOW MOJIEINH,
COOTBETCTBYIOLICH YCIOBUAM 3a1a4H;

o MOHMMaHNEe (PU3NYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTMYECKHX TPOIIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPEY;

o OBJIaJICHUE METOJIaMuU CaMOCTOSITENILHOTO TUTAHUPOBAHHUS
U TpoBeneHUs (UINYECKUX OIKCIEPUMEHTOB, aHalIM3a W HMHTEpHpeTanuu uHGOpMaInu,
OTIpeieNIeHus IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yibTara;

. CO3/IaHWE YCIIOBHHM JJsi Pa3BUTHSA YMEHHU IPOEKTHO-MCCIIETOBATEIBCKOM,
TBOPYECKO JIeATETLHOCTH.

Nzyuenue oOmieoOpazoBarenbHoi aucuumiaudbl «OU3UKA» 3aBepiiaeTcss npoMexyTOUHON
arrectanueit B popme auddepeHnnpoBaHHOTO 3a4ueTa.

1.2. Heap 1 njiaHupyeMblie pe3yJbTAThbl 0CBOCHHUS TUCHHUIJIMHbI:

OcBoenue coaepkanus oomeodpaszoBatenbHoi aucuuiinabl «OU3UKA» obecnieunBaer

JOCTHIXCHHC O6y‘IaIOHlI/IMI/IC${ CICOYIOMUX PE3YIbTATOB!:



Kox ¥ HauMeHOBaHHe
¢GopmMupyembIx
KOMIIeTeHIIMH

HHaHpreMble PE3yJAbTAThHI OCBOCHUSA NIPOTrPpaMMbI IO JTUCIHUIIJIHHE

O01mue

JAucnunimHapHbie

OK 01. BeiOupars
CIIOCOOBI peLIeHUs
3amaq
npodeccHoHaIbHON
JESATeTbHOCTH
PUMEHUTEIHHO

K Pa3InIHBIM
KOHTEKCTaM

JIn4HOCTHBIE pE3yJbTAThl JOJDKHBI OTPaKaTh B 4YacTU
TPYIOBOI'O BOCIIUTAHHUS:
- TOTOBHOCTb K TPYAY, OCO3HAHHME LICHHOCTH MacCTEpCTBa,

Tpyaoooue;

- TOTOBHOCTh K aKTUBHO# ICATEIBHOCTH TEXHOJIOTHYECKON U
COLIMAIbHOM HAIpaBJICHHOCTH, CIIOCOOHOCTh
UHHUIUMPOBaTh,  IUIAHUPOBAaTh MU CAMOCTOSTENILHO

BBITIOJIHATD TaKYI0 JCATCIbHOCTD,

- HUHTEpeC K pasiuHbIM cdepaM MnpoecCHOHANBHOI
JeATEIIbHOCTH,

- TOTOBHOCTH U CIIOCOOHOCTH K OOpa3oBaHHIO U
camM000pa30BaHMIO HA POTSHKEHUH BCEH JKU3HU.
MeramnpeaMeTHbIe Pe3yabTaThl JOJKHBI OTPAXKATh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEILHBIMU AEHCTBUIMH:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

CaMOCTOSITENILHO  (OPMYITUPOBATh W  AKTyaIM3UPOBATh

npo0eMy, pacCMaTpHUBaTh €€ BCECTOPOHHE; YCTaHABINBAThH
CYIIECTBEHHBIN IMPHU3HAK WJIM OCHOBAaHUS Ui CpPaBHEHUS,
KJacCUpUKauuu ¢ 00OOLIEHUs;  ONpeAensTh  LeIu
NeSITeIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEpUU UX
JOCTHUIKCHUS; BBIABIIATH 3aKOHOMCPHOCTH U IPOTUBOPECYUSA B
paccMaTpUBaeMbIX SBICHHMAX; BHOCUTh KOPPEKTHUBBI B
JACATCIIbHOCTD, OIICHHUBATh COOTBETCTBHUEC  PE3YJIbLTATOB
LEeNsIM, OIICHMBATh PUCKU TOCIEACTBUN JIEATEIbHOCTH;
pa3BHUBaTH Kp€aTHuBHOC MBIIIJICHHUE npu pEeIICHUN
KU3HEHHBIX Mpo0iIeM;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

I[IP6 1. CdopMHpOBaHHOCTh TMPEACTABICHUN O POJHU
U MecTe (PU3MKH U aCTPOHOMHUHU B COBPEMEHHOH HAy4HOUH
KapTHUHE MHpa, O CUCTeMooOpasyromeld poiau (U3MKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOIMH, O BKIaJ€ POCCHUHCKHUX
U 3apyOeXHBIX YYCHBIX-(QU3UKOB B pa3BUTHE HAYKH;
NOHUMaHHe PU3NYECKOM CYIIHOCTH HAOII01aeMbIX SBJICHUN
MHUKpPOMHpA, MaKpoOMHpa M MeramMumpa; MOHUMaHHUE pPOJIHU
aCTPOHOMHHU B TPAKTHUUYECKOW JESITEIbHOCTH YelloBeKa U
JabHEHIIIeM HayYHO-TEXHHYECKOM Pa3BUTHH, POJH (PU3UKH
B (GopMHpOBaHMU  Kpyrozopa U  (yHKIHOHAIBHOH
IPaMOTHOCTH Y€JI0BEKa JJIsl pELICHUs] IPAaKTUYECKUX 33/1a4;
I[IP6 2. CdopMupOBaHHOCT, YMEHUH pacrno3HaBaTh
¢buznyeckue sipneHus (Ipo1ecchl) U OObICHITh UX Ha OCHOBE
W3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE U pPaBHOYCKOPEHHOE
NpSIMOJIMHEHOE JBMKEHHME, CBOOOJHOE TMaJeHHe Tell,
JBIDKEHUE TI0 OKPY)KHOCTH, MHEPIIMSI, B3aUMOJIEHCTBHE Tell,
Kose0aTebHOe BUKEHHE, PE30HAHC, BOJIHOBOE JIBUJKEHUE;
g dy3us, 6poyHOBCKOE ABHKEHHE, CTPOCHUE KHUIKOCTEH U
TBEpPABIX Te€J, W3MEHEHHE oObeMa Tel NpHU HarpeBaHuu
(oxnmaxJeHuu),  TEIJIOBOE  paBHOBECHE,  MCIapeHue,
KOHJCHCALlUs, TIUIaBJI€HHe, KPUCTAJUIM3alMs, KUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, CBS3b CPEAHEN KMHETUYECKOW SHEPTUU
TEIUIOBOTO  JBMKEHHS  MOJIEKyl ¢  aOCONIOTHOU
TEMIIepaTypoil, MOBBIIIEHWE MAABICHHUS Tra3a MpU €ro
HarpeBaHuU B 3aKPBITOM COCY/I€, CBSI3b MEX 1Y TapamMeTpamMu
COCTOSIHMSL Ta3a B U30IpOLEccax; dJIEKTpU3alus Tell,
B3aMMOJICIICTBHE 3apsiioB, HArpeBaHUE MPOBOJAHHMKA C

- BIIQJIETh HABBIKAMU  y4eOHO-MCCIIEJOBATENbCKOM U | TOKOM, B3aWMOJICHICTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
IIPOEKTHOM  NIE€ATENbHOCTH,  HABBIKAMH  DPA3PEIICHUs | MHAYKIHS, NCHCTBME MAarHUTHOIO IO HAa INPOBOJHUK C
npobiewm; TOKOM ¥ JBWXKYUIMHCSA  3apsij], OJICKTPOMAarHUTHbBIC
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- BBISIBJIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBs3H nu
aKTyaJIM3MPOBATh 33J1a4y, BBIJIBUTATh THIIOTE3Y €€ PEIICHUS,
HaXOIUThb apI‘yMeHTBI JJIA JOKa3aTcJIIbCTBA CBOUX
YTBEPXKIACHHM, 33/1aBaTh IapaMETPhl U KPUTEPUH PEIICHHUS,
- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XOI€ peIHeHI/HI 3a1a4u
pe3yJIbTaThl, KPUTHYECKH OIICHHBATh WX JIOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;

- yMeTh IIEPEHOCHUTh 3HAHHWS B IIO3HABATCIIBHYIO M
HpaKTquCKyIO HaCTH XU3HCACATCIBHOCTHU,

- yMETh HMHTEIPUPOBATh 3HAHUS W3 Pa3HBIX IPEAMETHBIX
o0OJacrei;

- BBIIBHraTh HOBBIC HJCH, MpeJiaraTh OPUTHHAIbHBIC
MOJIXOJIbI U PELICHWS;

- MPOSIBJIATh  CIIOCOOHOCTh HMX  HCIIOIB30BaHUS B
MMO3HABATEJIbHON U COLIMATIbHOM MTPAKTUKE;

-IIPOSIBIISITD CIIOCOOHOCTH n TOTOBHOCTD K
CaMOCTOATEIIbHOMY MOUCKY METOJIOB peleHus

MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IUYHBIX METOI0B
MO3HAHUS;

- cTraBUTh W (GOPMYIUPOBATh COOCTBEHHBIE 3a/Jaud B
00pa30BaTeNbHON NEATENBHOCTH U )KU3HEHHBIX CUTYaIUsX;
BBISIBJIATh ~ NPUYUHHO-CIEJACTBEHHBIE  CBS3M W JUIS
JI0OKa3aTelIbcTBa CBOUX YTBEPKIAEHUH, 3a71aBaTh apaMeTphl
U KPUTEPUU PEIICHUS aKTyaIM3upOBaTh 3a/1a4y, BBIJABUTATh
TUIIOTE3Y €€ PelIeHUs, HaXO/IUTh aPTYMEHTHI;

- aHaJU3HWPOBATH TOJYYCHHBIE B XOJI€ PEIICHHS 3aaud
pe3ynbTaThl, KPUTUUECKH OLIEHUBATh HUX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSX; J1aBaTh
OIICHKY HOBBIM CHTYaI[UsIM, OIIEHMBATh MPUOOPETEHHBII
OTIBIT;

- paspabarhiBaTh IUIaH pELICHUS NPOOIEMBI C YYETOM
aHaJ n3a HMMEIOIIUXCS MaTePHATbHBIX M HEMaTePHATbHBIX
pPECYpCOB; CTaBUTh TPOOJIEMBI WU 3aJladyM, JOMYCKAIOIIUE
aIbTepHATUBHBIC PELICHUS

KoJIeOaHUsT M BOJIHBI, MPSMOJIUHEHHOE pPACIpPOCTPAaHCHHE

CBETa, OTPaXCHHE, TPEIOMIICHHE, UHTEePPEPEHIIHS,
mudpakuss W TMOJSpU3alMs CBETa, JHUCIEPCHs CBETa;
dbotoanekrpuuecknii  pdexT, CBETOBOE  JaBJICHHE,

BO3HMKHOBEHHUE JIMHEHUYaToOro CHEeKTpa aToMa BOAOPOJA,
€CTECTBEHHAsI M NCKYCCTBEHHAsI PAJOAaKTHUBHOCTb;
[1P6 3. BnageHue OCHOBOMOJAralOMIMMHU (UINIECKUMHU

MIOHATUAMHU u BEJINYMHAMM, XapaKTePU3yIOILUMHU
¢duznUecKkue mpolecchl (CBA3aHHBIMH C MEXaHUYECKUM
JBWKCHHEM, B3aWMOJCHCTBUEM Te€J, MEXAaHUYECKUMU
KOJeOaHUsIMU W BOJIHAMH;  aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM BEILIECTBA, TEIUIOBBIMU IIPOLIECCAMHU;

QJICKTPUYCCKUM MW MArHvuTHBIM IIOJISAMU, OSJIICKTPUYCCKUM
TOKOM, OJJICKTPOMAarHUTHBIMH KOJICOAHUSIMH M BOJHAMHU;
OIITUYCCKUMU SIBJICHUSAMU, KBAHTOBBIMU SIBJICHUSMU,
CTPOCHHEM aToMa M aTOMHOTO S7pa, PaJMOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIOJIAralolMMU  aCTPOHOMHUYECKHUMU
MOHATHUAMHU, MO3BOJIAOIIMMHA XapaKTCPHU30BaTh IMPOLICCCHI,
MPOUCXOSIIME HaA 3BE3/1aX, B 3BE3JAHBIX CHUCTEMAX, B
MEXTaIaKTUUECKOMI cpeac; JIBUIKCHHUC HG6€CHBIX TECII,
ABOJIIOLIMIO 3B€3]1 U BeeneHHoi;

I[IP6 4. Bnanenue 3aKOHOMEPHOCTSIMM,  3aKOHAMH
u TeopusMH (3akoH BcemupHoro Tsarotenus, [, I u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXaHHYECKOH
SHEPrUW, 3aKOH COXPAaHEHUS HMIYJIbCA, IMPHUHIUI
CyNepIO3UIUU cuJl, MIPUHLIUI PaBHONIPaBHOCTH
MHEPIHATbHBIX CHUCTEM OTCYETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPUIO0 CTPOEHHS BEIIECTBA, Ta30BbIE
3aKOHBI, IEPBBIN 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPaHECHUS
ANEKTPUUECKOTo 3apsna, 3akoH Kynona, 3akoH Oma st
y4acTKa e, 3akoH Oma J1st TOJTHOM JIEKTPUIECKOH 11eTTH,
3akoH JDxoyns - JleHua, 3akOH 3JIEKTPOMAarHUTHOM
WHIAYKIWW,  33KOH  COXPAaHEHUsl  DHEPruH,  3aKOH




IPSIMOJIMHEMHOIO  pacHpOCTpPaHEHUsT  CBETa,  3aKOH
OTpaKCHMsI CBETA, 3aKOH IIPEJIOMIICHHsS CBETa; 3aKOH
COXpaHEHMsI SHEPIuH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH
COXpAaHEHHs INIEKTPUUYECKOIO 3aps/a, 3aKOH COXPaHEHUS
MaccoBOI'0 YHCJIa, OCTy1aThl bopa, 3aKoH pagnoakTHBHOTO
pacriaza);  yYBEpEHHOE  HUCIOJb30BAHHME  3aKOHOB U
3aKOHOMEPHOCTEH MpH aHamu3e (PU3MUYECKUX SBICHUH U
IIPOLIECCOB;

I[IP6 6. BrnageHue OCHOBHBIMM METOJAaMH HAy4HOIO
MO3HAHUS, UCTIOJIb3YEMBIMH B (PU3HKE: IPOBOJUTH NPSIMbIE U
KOCBCHHBIE HW3MEpEHUs (PU3MUECKUX BEIWYHH, BBIOHpAs
ONTUMAJIBHBIA CHIOCO0 M3MEpPEHHs] U UCHOJIb3ys W3BECTHBIC
METO/ABl OLICHKM IOTPEIIHOCTEd W3MEpPEHUH, NPOBOAUTH
UCCIICIOBAaHUE  3aBUCUMOCTEH  (U3MYECKMX  BEIMYUH
C HCIOJIb30BAHMEM TMPSAMBIX H3MEpPEHUH, OOBACHATh
HOJIyYEeHHBIE PE3yJbTAThl, UCIIOJIB3YsI (PU3NUYECKUE TEOPHH,
3aKOHBI U MOHSTHS, U JI€JIaTh BBIBOJIbI; COOMIOAATH MpaBUiia
0e30MmacHOro Tpyaa
OpU TPOBEJEHUM HCCIEIOBAaHUH B paMKax Yy4eOHOro
AKCIIEPUMEHTA U YU€OHO-HCCIIEI0BATENbCKOMN 1€ATEIbHOCTH
C UCIOJIb30BAHUEM LUPPOBBIX U3MEPUTENIBHBIX YCTPONUCTB U
71a60paTOPHOTO 000py10BaHNS; c(hopMUPOBAHHOCTH
IIPECTaBICHUI

0 METO0/1ax MOJYYEHHs] HAyYHbIX aCTPOHOMHUYECKUX 3HAHUM;
ITP6 7. CchopMupOBaHHOCTb YMEHHS pellaTh pPacueTHHIE
3a/1auu ¢ SIBHO 33JIaHHON (DH3NYECKON MOJIENBIO, UCTIONB3YS
buznueckue 3aKOHBI
Y IPUHIUIIBI; HA OCHOBE aHaJIM3a yCIOBHS 3a/1a4M BEIOUpATh
(bu3nUecKyr0 MOJeNb, BBIACHATh (PU3UUECKHE BEIUYMHBI U
dbopMyInbl, HEOOXOIUMBIE Il €€ pEeUIeHMs, MPOBOIUTH
pacueTsl U OLEHUBATh PEAILHOCTH MOJIYYEHHOIO 3HAYEHUs
¢bu3nyecKoil BETUYMHBI; pellaTh KayecTBEHHbIE 3a/ayH,
BBICTpauBasi JIOTUYECKHM HENPOTUBOPEUMBYIO LENOUKY
pacCyXJE€HHl ¢ Omopod Ha M3YYEHHBIE 3aKOHBI,
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3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IC SIBJICHUA

OK 02. Mcnonp3oBaTh
COBpEMEHHBIE CPEICTBA
MOKCKa, aHaIn3a

Y MHTEPIIPEeTaluN
nHpopmanuu

1 UH(pOPMaITMOHHBIE
TEXHOJIOTUU

JUTSL BRITIOJTHEHUS 33724
npodeccnoHanbHOM
JeSTSIbHOCTH

JIn4HOCTHBIE pE3yJbTAaThl JOJDKHBI OTpakaTh B 4YacTu
LEHHOCTU HAyYHOTO MO3HAHUS:

- c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W OOIIECTBEHHOM
NPaKTUKK,  OCHOBAHHOTO  Ha  JHalore  KYJbTYp,
CIOCOOCTBYIOLIIETO ~ OCO3HAaHMIO  CBOEr0  MecTa B
MOJIUKYJIBTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE SI3bIKOBOW M UATATEIHCKOU KYJIbTYPHI
KaK CpeJICTBa B3aUMOJACUCTBUS MEXKIY JIIOJbMU U MO3HAHUS
MUpa;

MeranpenmerHsie  pe3yiabTaThl  JOJDKHBI  OTpaXKathb:
OBnanenue YHUBEPCATbHBIMU y4eOHBIMU
II03HABATEIbHBIMU JICHCTBUSMU:

B) pabota ¢ napopmarmei:

- BJajeTh HaBBIKAMHM MOJYYeHHS HWHPOpPMAIMHU U3

MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIHHO OCYIIECTBIISTh
IIOMCK, aHaIM3, CUCTEMATHU3allMl0 M HHTEPIPETALHIO
MH(pOpMaLlUU Pa3InYHBIX BUJIOB U (OPM MPEIACTABICHUS;

- CcO3/1aBaThb TEKCThl B pa3iMyHBIX (hopMaTax C y4eToM
Ha3Ha4YeHHs] UH(OpPMAaLMK U 1IeNIeBOI ayIUTOpUH, BBIOUpast
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3yaIU3alluH;

- HCHOJIB30BaTh  CpeACTBAa  HMH(OPMALMOHHBIX U
KOMMYHHKAI[UOHHBIX TEXHOJIOT MU B peleHnn
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3allMOHHBIX
3a1a4 ¢ coOIOACHNEM TpeOOBaHUI APrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTHEHBI, pECypcocOepeKeH sl, IPaBOBbIX U
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 6€301acHOCTH;

- BIAJETh HAaBbIKAMHU  DPACIIO3HABAHHUS U  3allUTHI
uHpopManuu, UHGOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH

I[IP6 5. VYMeHue yuMTHIBaTH TPAHUIIBI TMPUMECHECHHS
W3YYCHHBIX (U3NYECKUX MOJIENICH: MaTepuaibHas TOYKa,
MHEpLUalbHasl CUCTEMa OTCYETA, MICAIbHBIM ra3; MOJEIU
CTPOEHHUS Ta30B, JKUJIKOCTEM W TBEPABIX TEJ, TOYECUYHBIN
ANEKTPUYECKUI 3apsl, AaepHas MOJAENb aTOMa, HYKJIOHHAas
MO/IEJIb aTOMHOTO sanpa
IIpU pelieHrun GU3NIECcKuX 3a/1ay;

I[TP6 9. CdopMUPOBaHHOCTH COOCTBEHHOH IO3UIUU 10
OTHOUIICHHIO K (hu3nueckoil nHpopMaluu, moixydaeMoil us3
pPa3HBIX HMCTOYHUKOB, YMEHUW HCIOJIb30BATh LHU(PPOBHIC

TEXHOJIOTHH JUTSt MIOUCKA, CTPYKTYpUPOBaHUS,
MHTEpIIpETallMd U MpeJCTaBlIeHUs] Y4eOHOM M HaydHO-
MONYJIIPHOMN uH(pOopMaIuu; pa3BUTHE yMEHUM

KPUTHYECKOI0 aHAJIN3a M0JIy4aeMoi HHpOopMauu

OK 03. IIimannpoBath
U peaJin30BbIBATh
COOCTBEHHOE
npodeccuoHaIbHOE

JInyHOCTHBIE pE3yNbTaTBl JOJDKHBI OTpa)kaTb B YacTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CHOCOOHOCTh OLEHMBATh CHUTYallUI0 M INPUHUMATh
OCO3HAHHBIC PCILCHMS, OPHUEHTHUPYSICh HAa MOPAJIBHO-

I[TIP6 9. CdopmupoBaHHOCT, COOCTBEHHOM TMO3UIIMH 10
OTHONICHHIO K (hU3MUecKoil MHMOpMAaILUU, MOTydaeMoil U3
pasHBIX HWCTOYHHKOB, YMECHHU HCIIOJIb30BaTh HUPPOBBIC
TEXHOJIOTUU JUIsL IIOUCKA, CTPYKTYPUPOBaHUs],
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Y JINYHOCTHOE
pasBuUTHE,
NPEINPUHIMATENbCKY
10 JICSATEIBHOCTD

B nipoeccroHabHOM
cdepe, UCIIOTH30BATH
3HaHMA 110 IIPAaBOBOM
1 (pUHAHCOBOMU
IPaMOTHOCTH

B Pa3JIUYHBIX
KU3HEHHBIX CUTYaIHSIX

HPaBCTBCHHLIC
" IECHHOCTH,
-OCO3HAHUC JIMYHOI'O0 BKJIAA B IIOCTPOCHUC yCTOfI‘II/IBOFO

Oynyuiero;

HOPMBI

MeranpeameTHble  pe3yJbTaThl  JOJDKHBI  OTpaXkaTh:
OBmageHue YHUBEPCAIbHBIMU peryJsITABHBIMU
JECUCTBUSIMU:

a) caMOOpTaHM3aIINS:

- CaMOCTOSITEIBHO  OCYWIECTBJISITh  ITO3HABATEJIbHYIO
JNeATEeIbHOCTh,  BBIABIATH  NPOOJIEMBI, CTaBUTh U

dbopMyIUpoOBaTh COOCTBEHHBIC 33Ja4d B 00pa30BaTEILHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIbHO COCTaBJIATh IUIaH PEIICHUs MPOOJIEMBI C
y4eToM UMEIOLTUXCS pECypcoB, cOOCTBEHHBIX
BO3MOKHOCTEHN

U TIPEIOYTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

Croco0CTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO IMIUPOKOM
SPYIUIMK B pa3HbIX O00JacTAX 3HAaHUM, IOCTOSHHO
MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb;
0) CaMOKOHTPOJIb:

UCIOJIb30BaTh NMpUEMBbl peIeKCUu JUIsl OLIEHKH CUTYalluHy,
BbIOOpa BEPHOI'O PEIICHUS;

- YMETb OLIEHHWBAaTh PUCKU U CBOEBPEMEHHO INPUHUMATb
peleHus

110 UX CHWYKEHUIO

UHTEpPOpPETAllMd W TPEICTaBICHUS Y4eOHOH M HaydyHO-
HOIYJIIPHOM uHpOpMaLUU; pa3BUTHE YMEHUU
KPUTUYECKOTO aHaJIH3a MoJlydyaeMoi nH(opMaIuu

OK 04. DddexTuBHO
B3alMO/IEIICTBOBATH
1 paborath

B KOJUIEKTHUBE U
KOMaHe

JImgyHOCTHBIE pE3YyIbTAaTbl AOJDKHBI OTpaXaTb B YaCTU
HNCHHOCTH HAYYHOTO ITO3HAHUA:

-OBJIaJIECBAHNE HAaBbIKAMH  y4eOHO-HCCIIEOBATEIHCKOM,
MIPOEKTHOMN

W COITMAJIbHOMN JIeSITCILHOCTH;

MeranpeameTHble  pe3yJbTaThl  JOJDKHBI  OTpaXkaTh:
Osgnagenue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
JEeHCTBUSIMU:

I[IP6 10. OBnanenue ymeHUsIMH paboTaTh B TpymIe
C  BBIIOJHEHHUEM  DA3JIMUYHBIX  COLMAIBHBIX  pOJIEH,
IUTAHUPOBATh pabOTy IPYMIbl, PAllMOHANIBHO PACIpenessaTh
JIESITEIBHOCTh B HECTAaHAAPTHBIX CHUTyalMsIX, aJE€KBaTHO
OLICHMBATh BKJIaJ KaX/J0ro W3 YYaCTHUKOB TpPYyNINbl B
peleHre paccMaTpuBaeMOi MpoOIeMBbI
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0) coBMeCTHasl 1€ TEIIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh MPEUMYILECTBA KOMaHIHOM

Y MHIUBHUIYAJILHON pabOTHI,

- BBIOMpaTh TEMATUKy M METOJIbI COBMECTHBIX JACUCTBUI C
Y4€TOM O0ILMX UHTEPECOB U BO3MOKHOCTEN KAXKIOI0 WiIECHA
KOJUJICKTHBA;

- NpUHUMATh  LEJIM  COBMECTHOM  JIESITENIbHOCTH,
OpraHU30BbIBaTh
U KOODPJAMHHMPOBATH JIEUCTBHS 10 €€ JOCTHXKEHHUIO:

COCTaBIIATH IJIaH JACUCTBUMN, paclpenensiTh POIU C y4eTOM
MHEHUH Y4aCTHUKOB, O0CYXIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

-OI[EHUBATh KAUYECTBO CBOETO BKJIA/IA M KaXJJOT0 Y9aCTHHUKA
KOMaHAbl B 0OmUi pe3yiabTar Mo pa3pabOTaHHBIM
KPUTEPHSIM;

-TpeJiyIaraTb HOBBIC MPOEKTHI, OIICHUBATh MJICH C MO3HIIMH
HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYESCKOH 3HAYMMOCTH,
KOOPJIMHUPOBATH

U BBITIOJHSTH paboTy B YCIOBUSIX PEATLHOTO, BUPTYaIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBHS,

-OCYIIECTBIISATh TO3UTHBHOE CTPATETUYECKOE TIOBEICHUE
B Pa3IMYHBIX CHUTYallUsAX, TPOSBISATH TBOPYECTBO W
BOOOpakeHUE, OBITh NHUITUATUBHBIM.
OBnanenue YHUBEpPCAIbHBIMU
JIEHCTBUSMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- MPUHUMATh MOTHBBI U QpTyMEHTHI OPYTHX JIOAEH TpH
aHaJIN3e PE3YJIbTATOB JICATEIIHHOCTH

peryJasTHBHBIMU

OK 05. OcymiecTBisiTh
YCTHYIO Y TUCbMEHHYIO
KOMMYHUKAIUIO

Ha rOCYIapCTBEHHOM
sa3bike Poccuiickoit
QPenepanuu ¢ yueTroMm

JlugHOCTHBIE pPE3yNbTaThl JOJDKHBI OTpa)kaTh B YaCTH
9CTETHYECKOTO BOCITUTAHHUS:

- ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs JICTETHKY
ObITa, HAYYHOTO U TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPyaa
1 OOIECTBEHHBIX OTHOIICHHI;

B 00J1aCTH MAaTPUOTUIECKOTO BOCIIUTAHHUS ITPOSIBIISATH:

I[IP6 1. CdopMupoBaHHOCTh TPEACTABIECHUN O pPOIU
U MecTe (PU3MKM U acCTPOHOMHUHU B COBPEMEHHOH Hay4HOMH
KapTUHE MHpa, O cuUcTeMooOpasyromieid poiau (Gusmku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
W COBPEMEHHBIX TEXHOJIOTUHA, O BKJIAJAE POCCUUCKUX
U 3apyOeXHBIX YYEHBIX-(DU3UKOB B DPAa3BUTHE HAYKH;
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oco0eHHOCTEH
COLIMAJIBHOTO
U KYJIBTYPHOIO
KOHTEKCTA

-[IEHHOCTHOE OTHOILEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM,
HUCTOPUYECKOMY U INPUPOJHOMY HACIEAMIO, NMaMATHHKAM,
TpaguuusM HaponoB Poccum, noctmxkenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYJIE;

MeranpeameTHbie  pe3yiabTaThl  JIOJDKHBI  OTpa)aTh:
Osgnagenue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU
JIEHCTBHUSMU:
a) o0meHue:

- OCYHICCTBJIATL KOMMYHHKAIIUHU BO BCCX C(i)ean KHU3HH,
- Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PCHUA
C HMCITOJIb30BAHUCM SA3BIKOBBIX CPCACTB

NOHMMaHHEe (PU3NIECKOM CYIIHOCTH HAOII01aeMBbIX SBICHUN
MHKPOMHpPa, MakpoOMHpa W Meramupa; HOHHMaHHE POJH
ACTPOHOMHHU B TPAKTHUYECKOW JESATEIHHOCTH YEIOBEKa M
JabHENIIIeM Hay9HO-TEXHUYECKOM Pa3BUTHH, POJIU QU3UKH
B (opMHpOBaHMH  Kpyrozopa ©  (YHKIHOHAIHHON
IPaMOTHOCTH YeJIOBEKA JUIS PEIICHHsI IPAKTHUECKHX 3a/1a4

OK 07. CopnetictBoBaTh | JINuHOCTHBIE pe3ynbTaThl JOJKHBI oOTpaxkarb B yacTtu | [IP6 8.  CdopmupoBaHHOCT,  yMEHHS  NPUMEHSTH
COXPAHEHHUIO HKOJIOTMYECKOTO BOCIIUTAHUS: MOJTYYCHHBIC 3HAHUSA JIJIs1 OOBSICHEHUS YCIIOBUM MPOTEKAHUS
OKpY>KaroIen Cpepl, - cOPMUPOBAHHOCTh  JKOJIIOTUYECKOM  KYyIbTYpHI, | PUINUECKUX SBIICHUIN B IpUpoIe
pecypcocOepexeHuto, | MOHUMaHHe BITUSTHUS COITMAIbHO-9KOHOMUYECKHX | U JUTSt MPUHATHUS MPaKTUYECKUX perieHui
MPUMEHSTh 3HAHUS MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COIIMAILHOM CpPe/ibl, | B TTOBCEIHEBHOM >KM3HMU g obOecriedeHuss 0e30MacHOCTH
00 U3MEHEHUU OCO3HaHWE TJOOATBHOTO  XapakTepa  HKOJOTHYECKUX | MPU OOpAIIEHUU C OBITOBBIMU MPUOOPAMU M TEXHUYECKUMU
KJIUMATa, MPUHIHUIIBI npooieM; YCTPOMCTBAMH, COXpaHEHUs 3A0POBbsI U COOIIOICHUS HOPM
OepeKIIMBOTO - IUIAaHMpPOBaHME U  OCYIIECTBJIEHHWE JIEHCTBUH B | DKOJOTMYECKOTO TIOBEIEHUS B OKpYXKalollel cpene;
MIPOU3BOICTBA, OKpYKaroIllel cpe/ie Ha OCHOBE 3HAHUS 1eJIei YCTOWYUBOTO | MOHMMAaHUe HEOOXOAMMOCTH TMPUMEHEHUS JTOCTHXKEHUM
3¢ PexTUBHO pa3BHUTHS YEIOBEYECTBA; busuKu u TEXHOJIOTHI
JENCTBOBATH AKTUBHOE HENpUATHE JEHCTBHUM, MNPUHOCAIMIMX Bpel | IS pallMOHAIBHOTO MPUPOAOTIOIb30BAHMS

B UpE3BbIYANHBIX OKpY>Karollen cpene

CUTYaIUSIX
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

T CIATITAHBI

2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y41eOHO padoThI

Bun yueOHo# padoThI

O0BeM yacoB

O0bem o0pa3oBaTeIbHON NPOrpaMmsbl (Bcero) 100
O0bem padoThl 00y4arOIIMXCH BO B3aUMO/IeliCTBHH C NpenojgaBartesiemM 100
B TOM YHUCIIE:
84
JEKLIUU
28
B TOM 4YHCIIE€ TPOPECCHOHATLHO-OPUEHTUPOBAHHOE CO/IEpIKaHUE
16
nabopaTOpPHBIE 3aHATHS
*
B TOM 4HCJIe TPO(HECCUOHATILHO-OPUEHTUPOBAHHOE COICpKAHHE
20

MMPAKTUYCCKUC 3aHATUA

B TOM 4HCJIe IPO(eCcCHOHATBHO-OPUCHTUPOBAHHOE COJICPIKAHUEC

KoHncyabTanuu K 3K3aMeHy

IIpome:xxyTounas arrecrauus B ¢popme 1udpepeHIHPOBAHHOIO 3a4eTa
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2.2. TemaTu4yeckuii IJIaH U coJiep:KaHue JUCHUIIMHBI «DPU3HKAY

HaumenoBanue
pa3/aesioB U TeM

Conep:xanue yueOHOro Matepuasia (0CHOBHOE U POdecCHOHAIBLHO OPHEHTHPOBAHHOE),
J1a00paToOpHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOTYJIb (IPU HAJTHUYHMH)

O0nLeM
4acoB

®opmupyemble
KOMIIETCHIIUH

1

2

4

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'O MO3HAHUA

Tema 1.1 Conep:xaHue yueOHOI0o MaTepuaJia

Beenenue

®du3suka - Hayka o npupoje. Hayunbeie MeTobl MO3HAHUS OKpYXaroniero Mupa. Poib sxkcnepumenTa
Y TEOPUH B TPOLIECCE MO3HAHUS MTPUPOIbI. DKCIIEPUMEHT B (hn3nke. MoaennpoBanne GU3NIeCKUX
sSBIeHU u 1mpoueccoB. Hayuneie runore3sl. Pusnueckue 3aKoHbl M Teopuu. [paHuiibl
NPUMEHUMOCTH (U3nyYecknx 3akoHOB. [IpuHIMD coorBercTBHs. Pomb M Mecto (QU3NKH B
(GhopMUPOBaHHH COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B MPAKTUYECKOU NESTEIIbHOCTH JIIOIeH

OK 03
OK 05

Pasznea 2. Mexanuka

12

Tema 2.1

Copep:xanue yue0HOro MaTepuaJia

Knunematuka

Mexannueckoe nBukeHue. OTHOCUTEIIBHOCTb MEXaHUYECKOro JBrkeHHs. Cucrema oTcuera.
Tpaekropus. [lepemelienue, ckopocTh (CpeaHss CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTEpHUaJIbHOW TOYKH, UX NPOEKIUH HAa OCH CHCTEMBI KoopauHaT. CII0KEHHE INEepEMEIEHUN U
CIIO)KEHHE cKopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE NMpsMOJIMHENHOe BUKeHue. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIIECHNS MAaTEPUaIbHOW TOUKH OT
BpeMmeHu. CBoOO/IHOE majieHue. YcKopeHue cBoOoaHOro naaeHus. KpuBosimHeilHOe NBHKEHHE.
JIBrKEHHE MaTepualbHOM TOYKHM II0 OKPYKHOCTH. YTIIOBas CKOpPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yactora. LIeHTpOCTPEMUTEIBHOE YCKOPEHUE

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padbOTHI:

N3mepenne MrHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMEHUS MEX LY ITYTSAMU, IPONRACHHBIMU TEJIOM 32 ITOCJIEI0BATEIbHBIE PAaBHBIE
IIPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JBHYKEHUH C HAYAJIbHOU CKOPOCTBIO, PABHOM HYIIIO.
N3ydenue qBUKEHUS MIAapUKa B BI3KOW KUJIKOCTH.

M3yuenne IBMKEHUS TejIa, OPOLIEHHOTO TOPHU30HTAIBHO

Tema 2.2

Conep:kanue y4eOHOT0 MaTepUaJia

JmHamMuka

[Tpuniun otHocurensHOCTH ['anuies. I[lepBsiii 3akoH HeroToOHA. IHEpUHAIbHBIE CUCTEMBI OTCUETA.
Macca tema. Cuna. [lpuanun cynepmnosuiuu cwi. Bropoi 3akon HeroToHa uisi MatepuaibHOM
Touku B uHepuuanbHou cucteme orcuera (MCO). Tperuii 3akon HproToHa 1711 MaTepHabHBIX
TOYEK. 3aKOH BCeMUpHOTo Tarotenus. Cumna Tsxectd. [lepBas kocMuueckasi ckopocTb. Bec Tena.

OK 01
OK 02
OK 04
OK 05
OK 07
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Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS! CKOJBXKEHUS U CUiia
Tpenus nokos. Koadgdunuent tperus. Cuina COnpoTUBICHUS TTPH IBH)KCHUH TeJa B )KUIKOCTH HIIH
raze. [locTtymarenpbHoe W BpamiateIbHOE IBUKEHHE a0CONIOTHO TBEPAOTO Tela. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpaieHus. [1nedo cuibl. Y cnoBus paBHoBecus TBepaoro teaa B MCO

[IpakTHyecKue 3aHsATHS

IIpakTryeckue paboTHI:

W3yuenne nBmxeHus: OpycKa 1o HaAKJIIOHHOM IIIOCKOCTH MO/ JEHCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCHUMOCTU CWJI YIIPYTOCTH, BO3HUKAIOUIMX B J€()OPMHUPOBAHHON HpPYKUHE U
PE3MHOBOM 00paslie OT BETUYHUHBI UX AePOpMaIIiH.

HccnenoBanue ycioBui paBHOBECHUS TBEPIOTO TeJIa, UMEIOIIEr0 OCh BPALCHUS

Temnepatypa u ee uzmepenue. lllkana remneparyp Llenscus. Moaens naeansHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHUECKOI TeOpUH HIealbHOro Ta3a. AGCOIIOTHAS TeMIiepaTrypa Kak
Mepa CpelHEel KMHETHYECKON 3HEpPrMM TEIUIOBOIO IBMXKEHMS uacTull rasa. lllkama temmneparyp

KenpBuna. VYpaBHenue MengeneeBa-Knanelipona. 3akon [laapToHa. ['a30Bble  3aKOHBI.

Tema 2.3 Conep:xanue yueOHOro MaTepuaJia: 4
3aKOHBI COXpaHEHUs. | IMITyJIbC MaTepuaIbHOW TOYKH, CHCTEMBbI MAaT€PUAIbHBIX TOYEK. VIMIYJIbC CHIIbI U U3MEHEHHE
B MEXaHUKC uMITyJbca Tena. 3akoH coxpaHeHus ummynbca B MCO. PeaktuBHOoe nBuxkeHue. Paborta cuiibl.

Momnocts cuiibl. KuHernueckass sHeprus MarepuaibHOM TOukd. Teopema 00 H3MEHEHUH

KuHeTH4ecKkor dHepruu. lloteHumanbHas osHeprus. lloTeHumanbHast JHEPrUS  YNPYro

nepopMupoBaHHON MpykuHbl. lloTeHLManbHas SHeEprus Tejaa BOJU3U IMOBEPXHOCTH 3eMIIH.

[ToTeHnManpHbIE U HETIOTEHIIMATIBbHBIE CHIIBL. CBS3b paOOTHl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM

MEXaHUYECKON DHEPTUU CHCTEMBI TeJ. 3aKOH COXPAaHEHHUS MEXAHWYECKOW DHEPruH. YIpyrue u

HEYIPYTUE CTOJIKHOBEHMSI

[IpakTHueckue 3aHsATHS

[IpakTuueckue padbOTHI:

N3ydeHue cBA3M CKOPOCTEN TEIN IIPU HEYNIPYTOM YyIape.

HccnenoBanue cBsi3u pabOTHI CHJIbI C U3BMEHEHUEM MEXaHUYECKOM SHEPruu Tena

Paznen 3. MoJiekyasipHasi pu3uka U TepMOANHAMHUKA 20 OK 01

Tema 3.1 Conepxanne yueGHOr0 MaTepuaJa; 4 OK 02
OcHOBBI OCHOBHBIE  TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUH. DBpOyHOBCKOE  JBUKEHHE. OK 03
MOJICKYJIIPHO- Huddys3usa. Xapaktep IBHKEHUS U B3aUMOJICHCTBUS YaCTHIl BemiecTBa. Moenu CTpoeHus ra3os, OK 04
KUHETUYCCKON KHUJIKOCTEH U TBEpPABIX TeJ U 00BSCHEHHE CBOICTB BEIlECTBA HA OCHOBE ATUX Mojeneld. Macca u OK 05
TEOpUHU pasmepbl Monekyn. KommuectBo BemectBa. IlocrosHHas ABoraapo. TemnoBoe paBHOBecCHE. OK 07
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W3onpoueccsl B UACaTbHOM ra3e ¢ IMOCTOSHHBIM KOJMYECTBOM BEIIECTBA: M30TEPMa, U30X0pa,
n3obapa

HpaKTH‘lGCKI/Ie 3aHATUA

[IpakTryeckue pabOTHI:
M3mepeHne Macchl BO3yXa KJIacCHO# koMHare. cciienoBanue 3aBHCHMOCTH MEXITY
napaMeTpaMH COCTOSIHUSI Pa3peKEHHOTO ra3a

JlabopaTropHble 3aHATHSA

JlaboparopHas pabota 1. M3ydeHrne oaHOro U3 U30MPOIECCOB

Tema 3.2 Conep:xanue yueOHOro MaTepuaJia:

OcCHOBBI Tepmonnnamuyeckas cuctema. BHyTpeHHss 3HEprus TEpMOIMHAMUYECKONW CUCTEMBI U CITIOCOOBI €€

TEPMOJUHAMUKHU n3MeHeHus. KonudecTBo TemioTel U paboTa. BHYTpeHHss 3Heprus 0JHOATOMHOIO HI€alIbHOTO
raza. Buapl Teronepenauu: TEIJIONPOBOJHOCTb, KOHBEKIMS, M3JIydeHUE. TemnoeMKocTh Tena.
VYaenpHas TEIIOEMKOCTh BellecTBa. KommdecTBo TemnoTsl mpu Terutonepenade. IlepBolil 3akoH
TepMOoauHaMUKU. [IpumMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKU K U3ompoleccaM. I'papuueckast
uHTepnperanus paboTsl rasa. TeruioBble MamMHbL. [IpUHIMIIBI JEHCTBHUS TEIUIOBBIX MAIlKH.
[IpeoOpa3oBanus 3HEpPrUU B TEIUIOBBIX MamMHax. KoadduimeHt nonesHoro neicTBus (nanee —
KIIJI) temnoBoi wmammubl. ukn Kapno wu ero KIIJ. Bropoit 3akoH TepMOIUHAMHKHU.
HeoOpaTumocTh Ipo1eccoB B MpUPoA€. IKOJIOTHUECKHE MPOOIEMbI TEIIIO3HEPTETUKH
[IpakTHueckue 3aHsATHS
[Tpaktrueckas padota: 3mepenne yaenbHONU TeMI0eMKOCTH

Tema 3.3 Copaeprxanue y4eOHOro MmarepuaJia:

ArperaTtHble [TapooOpazoBanue u KoHaeHcanus. Mcnapenue u kunenue. Y ienbHasl TeMaoTa napoodpazoBaHusl.

COCTOSIHUSIBEILIECTBA | 3aBUCHUMOCTb TE€MIEpaTypbl KUMEHUs OT AaBiieHHs. AOCONIOTHAs U OTHOCHUTENbHAs BIIAXKHOCTb

1 (azoBbie Bo3ayxa. Haceimennsiii map. Tepaoe teno. Kpucraminueckue u amopdubie Terna. AHU30TPOMIHS

[IEPEXOMBI cBoiicTB Kpuctayos. JKunkue kpuctamuisl. CoBpeMeHHble Marepuanbl. IlnaBienune u

KpucTayu3anus. Y ieiabHas Teriora miasneHus. Cyonumanus. Y paBHeHHE TEIUIOBOTO OanaHca

JlaboparopHble 3aHATUSA

JlabopaTtopHas pabota 2. OnpeneneHue BIaKHOCTA BO3IyXa

IIpodeccnoHanbHO OPUEHTHPOBAHHOE COJepkaHNe (CoepKaHue MPUKJIATHOT0 MOIYJIs1)

IIpakTHYecKHe 3aHATHA

[IpakTnueckass pabora: TexHuueckue YCTpPONCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
6apometp. Ompenenenne mMacchl BO3AyXa B KOMHATE€ Ha OCHOBE M3MEpEHH oObeMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEU.
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[Ipaktuyeckas pabora: TexHHUEecKHe YCTPOWCTBA M IMPAKTHMYECKOE NPUMEHEHHUE: JBHUTraTelb
BHYTPEHHEIO CropaHusi, OBITOBOM XOJOAWIBHHUK, KOHIUIIMOHEP, TUIPOMETP M IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU TIOJYYEHHsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCIIE HAHOMATEPHUAIIOB,
Y HAHOTEXHOJIOTUHU

Pa3nen 4. DaekTpoauHaMmnka

22

Tema 4.1
DJIEKTPOCTATUKA

Conep:kanue y4eOHOT0 MaTepuaJia:

Onextpuzanys Tel. DIeKTpUuYecKuil 3apsin. /J[Ba Buma asnekTpuueckux 3apsnoB. IIpoBogHukw,
JUAJIEKTPUKU U TOJTYIPOBOJHUKHM. 3aKOH COXPAaHEHUs IEKTPHUECKOoro 3apsja. Bzaumoneiicrsue
3apsnoB. 3akoH Kynona. Dnekrpuueckoe nosie. HanpskeHHOCTD 3nekTpuyeckoro nosis. [Ipunnun
CYNEPIO3UIMHU 3JIEKTPUUYECKUX Mosiel. JIMHUN HapsKeHHOCTH JIeKTpryeckoro noist. Pabora cui
anekTpocTarndeckoro mois. Ilorennman. PazHocts noreHnmanos. [IpoBOMHUKN U TUDIIEKTPUKA B
JIEKTPOCTATUYECKOM ToJie. J{uaniekTpuueckasl MPOHUIIaeMOCTb. DinekTpoeMKocTh. Konaencarop.
DIEeKTPOEMKOCTh IJIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl 3apsyKEHHOr0 KOHJAEHCcaTopa

HpaKTI/IquKI/IC 3aHATUA

[TpakTrueckas padota: M3mMepeHue 2IeKTpOeMKOCTH KOHIeHCaTopa

Tema 4.2
TTocTOSTHHBIN

TOKM B pa3iIMyHBIX
cpenax

Conep:xaHue yueOHOT0 MaTepuasa:

3HeKTqueCKHﬁ TOK.

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHHS AJIEKTpHUYECKOro Toka. Mcrounmku toka. Cuma
Toka. llocrosHublli TOK. Hampsokenuwe. 3akon Owma Uil ydacTKa LENH. OJIEKTPUYECKOE
CONPOTHUBIICHNE. Y IEIbHOE CONpPOTUBIICHHE BeuniecTBa. [locienoBarenbHOe, MapauieNbHOE,
CMEIIaHHOE COEMHEHUE MPOBOJHUKOB. PaboTa snexTpuyeckoro toka. 3akoH Jlxoyins-JleHua.
MOIIHOCTh 3JIEKTPUYECKOTO TOKa. OJEKTPOABMXKYIIas CuUjla U BHYTPEHHEE COIPOTUBIICHUE
UCTOYHMKA Toka. 3akoH Owma Juid moiHOW (3aMKHYTOM) »snexTpuyeckod nenu. Kopotkoe
3aMbIKaHUE.

OneKTpOHHAas NPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBHCHUMOCTH CONPOTUBIIEHHUS METAJUIOB OT
Temreparypbl. CBEpXMPOBOAUMOCTh. DJIEKTPUUYECKUA TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX
nyykoB. [lomynpoBognuku. CoOcTBEeHHas M IpHUMECHas MPOBOAMMOCTH IOJYIIPOBOJIHUKOB.
CaoiicTBa p-n-nepexoaa. IlomynpoBoJHUKOBEIE MPUOOPHL. DIIEKTPUUYECKHI TOK B pacTBOpax U
pacmiaBax 3J€KTPOJIUTOB. DNEKTPOIUTUYECKAS TUCCOLMALMSL. DIEKTPOIN3. DIEKTPUUECKHUI TOK B
razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENbHBINA pa3psaa. MosnHus. [1nazma

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 3. M3ydeHne CMEmanHOT0 COSAMHEHUS PE3UCTOPOB.
JIaboparopHas pabota 4. U3mepeHue d1MeKTPOABUKYIIEH CUITBI MICTOYHUKA TOKA U €T0
BHYTPEHHET'O CONPOTHBIICHHSI

Tema 4.3

Copep:kaHue y4eOHOT0 MaTepUaJia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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MarauTHOE MHoJe.
DJICKTpOMarHuTHas
HTYKIUS

[TocrossHHbIE MarHuThl. B3auMoOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarnutHoe mone. Bekrtop
MarHuTHOM MHAYKIMU. [Tpunuun cynepno3unuu. JInHUKM MarHuTHOW MHAyKUMU. KapTuna nuHui
MarHMTHOM HMHAYKIMH IOJS MOCTOSHHBIX MarHuTOB. MarHuTHOE MOJIE MPOBOJHHUKA C TOKOM.
Kaptuna nuHMI 1O IJIMHHOTO MPSMOI0 MPOBOJAHMKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJIHHKA,
KaTymku ¢ TokoM. OnbiT Opcrena. B3aumoneiictBue npoBoaHUKOB ¢ TokoMm. Cuiia Amrmepa, ee
Moayap U HampasieHue. Cwia JlopeHna, ee MOIysib M HampaBlieHHE. J[BHKEHUE 3apsyKeHHOU
YacTHUIIBl B OAHOPOJHOM MarHuTHoM mose. Pabora cunsl Jlopenna. SIBneHune 37€KTpOMarHUTHOM
unaykiuu. [lotok BekTopa mMarHuTHOM MHAYKIMU. DC HMHAYKIMU. 3aKOH AJIEKTPOMArHUTHOU
unaykuuu Papanes. BuxpeBoe snekTpuueckoe mojie. DIEKTPOJIBHKYIIAsS CHJIA WHIYKIUUA B
MIPOBOJIHUKE, JBMXXYLIEMCS IMOCTYNATEIbHO B OAHOPOAHOM MarHuTHOM mnoie. IlpaBuno Jlenua.
NunyktuBHOCTh. SBnenue camomuaykiuu. DJIC caMOMHIYKIIMU. DHEPrusi MAarHUTHOTO IOJIS
KaTYLUIKH C TOKOM. DJIEKTPOMAarHuTHOE I0JIe

[IpakTHyecKue 3aHATHS

HpaKTI/I‘leCKI/IC pa6OTLII I/I3yquHe MAarauMTHOTI'O IIOJIA KaTyHIKHU C TOKOM. HccnenoBanue aeiicTBUS
IOCTOAHHOI'O MaromMTa Ha paMKy ¢ TOKOM

JlabopaTopHble 3aHATHS

JlabopaTopHas pabota 5. V3ydeHue siBJICHUS JJIEKTPOMAarHUTHON MHAYKITUU

IIpodeccnonaibHO OPMEHTHPOBAHHOE COJIepKaHue (CoiepKaHue MPUKJIATHOTO MOYJIsl)

HpaKaneCKne 3AHATHUSA

[IpakTnueckast pabora: TexHHUECKHE YCTPOWCTBA M MPaKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOT,
JJIEKTPOMETP, KOHJEHCATOP, KONUPOBAIBHBIA ammapar, CTPYWHBIA IIPUHTEP, aMIIEpMETD,
BOJIbTMETP, PEOCTAT, UCTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, AIIEKTPOOCBETUTENIbHbBIE
npuOOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIM IHOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI,
IIOJIyIIPOBOJTHUKOBBIM ~ JUOJ,  TaJbBAHWKA, IOCTOSHHBIE  MArHHATBHI,  3JEKTPOMArHMTHI,
JJIEKTPOJABUIaTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS I1€Yb.

ITpakTryeckas pabota: Mepbl 31€KTpoO€30IaCHOCTH, MIEKTPOCTAaTUYECKasl 3allUTa, 3a3€MIICHUE
JIEKTPOIPUOOPOB, KOPOTKOE 3aMbIKAaHHE

Pazgen 5. Kosie0anus v BOJHBI

22

Tema 5.1
MexaHUYECKHE U
PIEKTPOMArHUTHBIE
KOJICOaHMS

Conep:xanue yueOHOro MaTepuajia

Konebarenbnas cucrema. CBoOoiHbIe Konebanus. ['apmonndeckue konedanus. [lepuon, yacrora,
amruuTyaa u ¢aza koneGanuid. [IpykuHHBI MasTHUK. MaTeMaTHUYeCKUi MasiTHUK. YpaBHEHHE
rapMOHHUYECKUX Koyiebanuil. KuHemMaTmueckoe M JHMHAMUYECKOE OIKCAaHUE KoJehaTeIbHOro
nBwkeHus. IlpeBpaiieHue »HEPrUUM MPU TapMOHMYECKUX KojeOaHusx. CBS3b aMIUIUTY.IBI
KOJIeOAHUN WCXOJHOW BEIWYMHBI C aMIUTUTYION KoOJIeOaHWW €€ CKOPOCTH M YCKOPECHHUS.

OK 01
OK 02
OK 04
OK 05
OK 07
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KonebartenbHblit KOHTYD. CBoOOIHBIE 3JIEKTPOMAarHUTHBIE Kose0aHus
B MJI€AJIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXy MEXaHUUECKUMHU U 3JIEKTPOMarHUTHbIMU
konebanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPrUM B HACATHHOM KOJIeOATEIbHOM
KOHType. DBbIHyXJeHHble MexaHudeckue KosiebaHusa. Pesonanc. Pe3onaHcHas KkpuBasi.
BoiHykaeHHbIE  3JeKTpoMarHuTHble — KosneOaHus. Ilepemennwlii  Tok. CuHycouaanbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOI0 TOKA. AMIUIMTYJHOE U JEHCTBYIOIEE 3HAYCHUE CUJIBI
Toka u HanpspkeHus. Tpanchopmatop. [IponsBoacTBo, nepenava u moTpediIeHNE SIEKTPUIECKOM
OHEPruu. OKOJIOIMYECKHE PHUCKH IIpU IPOU3BOACTBE AIIEKTpudeckod sHepruu. KynbTrypa
HCI0JIb30BAaHUS AIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue padOTHI:

HccnenoBanue 3aBUCMOCTH TIEPHO/Ia MaJIbIX KOJICOAHU Ipy3a HA HUTH OT JUTMHBI HUTH ¥ MacChI
rpyza. MccnemoBaHue IIepeMEHHOTO TOKa B LENM W3 IOCIEOBATEIbHO COEIMHEHHBIX
KOHJICHCATOPa, KaTYIIKH
U pe3ucropa

Tema 5.2
MexaHUYecKre 1
PIIEKTPOMAarHUTHBIE
BOJHBI

Coaeprxanue y4eOHOro Mmarepuajia

Mexanuyeckue BOJIHBI, YCIOBHS pactipoctpanenus. [lepuon. CKopocTh pactipocTpaHeHuUs U JITTHHA
BoJHEI. [lonepeunslie u mpoAoabHbIe BOIHBL. MHTepdepeHIus u Audpakius MeEXaHn4ecKUX BOJH.
3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa. DIIeKTPOMarHUTHBIE BOJTHBI.
VYcnoBusi U3nydeHus SJIEKTPOMATHUTHBIX BOJH. B3ammuas opuentanus BexktopoB E, B u v B
BHGKTpOMaFHHTHOﬁ BOJIHE B BaKyyMc. CaolicTBa OJICKTPOMAriuTHBIX BOJIH: OTpaXCHUC,
npenomiieHue, noispusanus, audpakuus, uaTepdeperus. CKOpoCTh dMEKTPOMArHUTHBIX BOJIH.
IIxana OJICKTPOMAarHuTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArouTHBIX BOJIH B TCXHHUKE M 6I>ITy.
[IpuHuMnbl panguocBs3W W TeneBUACHUsA. Panuonokaius. DJIEKTPOMArHUTHOE 3arps3HEHUE
OKpY>KaroIlen cpeJibl

Tema 5.3
Onrtuka

[IpsimonuHEtHOE pacpoCTpaHEeHuEe cBeTa B OJHOpOJHOM cpene. Jlyu cera. OTpakeHHe cBeTa.
3akoHbl oTpakeHus cBeTa. [locTpoenne n3oOpaxeHuit B TNIOCKOM 3epkaiie. [Ipenomienue crera.
3aKkoHBl Tpe’IoMIIeHUs] cBeTa. AOCONIOTHBIA TOKa3arenb mpergomieHus. [lomHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblid yroy MOJHOrO BHYTPEHHErO oTpaxkeHusd. Jucnepcust ceera. ClOKHbBINA
coctaB Oenoro ceera. L[Ber. CoOuparonye u paccenBaroniye JuH3bl. ToHKas nauH3a. DokycHOe
paccTosiHue U ONTHYecKas cuia TOHKOM ynuH3bL. [locTpoeHne m3oOpaxeHuil B coOuparomux u
pacceuBaromux auH3ax. PopMyiia TOHKOM JIMH3BL. YBEJIHMYEHUE, AaBaeMoe JIMH30U. [Ipeneinst
MPUMEHUMOCTH reoMmeTpuueckoi ontuku. Wutepdepenius cera. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOIIOACHUST MAaKCUMYMOB M MHUHHUMYMOB B HMHTEP(EpPEHIMOHHON KapTHHE OT ABYX
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cHH(]A3HBIX KOTePEHTHBIX MCTOYHUKOB. Judpakius ceera. Audpakimonnas pemerka. YcloBHue
HAOMIONCHNsT TJIaBHBIX ~MAaKCUMYMOB TIpHM MAaJ€HHMM MOHOXPOMAaTHYECKOIO CBETa Ha
audpakuuoHHyto peuetky. [lonspuszanms cBeta

HpaKTH‘lGCKI/Ie 3aHATUA

[TpakTuyeckas pabora: HabnroneHnue nucnepcun cBeTa

JlabopaTropHble 3aHATHS

JlaboparopHas pabota 6. I3mepeHue moka3aTelis IpeIoMICHUS CTeKIIa
JlabopatopHas pabora 7. MiccinemoBanue CBOWCTB U300paKEHHUHT B JIMH3aX

IIpodeccHoHATLHO OPHEHTHPOBAHHOE ColepKaHMe (Colep:KaHue PUKJIATHOTO MOTYJIsl)

HpaKanecmle 3AHATHUSA

IIpakTuyeckas pabora: TexHHueckue yCTpOMCTBA M NMPAKTUUYECKOE MpPHUMEHEHHe: ceiicMorpad
JJIEKTPUYECKUN 3BOHOK, I'€HEpPATOp IMEPEMEHHOI0 TOKA, JUHHUH JJIEKTPOIIEpEaad, My3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHUKE M MEIULUHE, panap, palHuONpPHUEMHUK,
TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus, ouky, jayna, ¢oToamnmnapar, NpOEKIMOHHbIN anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AU(paKIIMOHHAs! peleTKa, NOISPOH I, TEIECKOI.
[IpakTnueckass pabora: Bunel mznydenuit. Buabl cnektpoB. CrnekTpbl ucnyckanus. CHEKTpbI
nornomenus. CrnektpaibHblil aHamu3. CHekTpalibHble KJIacChl 3Be3J. YJIbTpadHOIeTOBOE
nznyuyenue. Madpakpacnoe nznyuenue. Pentrenosckue nyuu. Mx npupona u cBoiictsa. 1llkana
IEKTPOMAarHUTHBIX M3JIYYEHUN

Paznen 6. OcHOBBI cIelHATbHOI T€OPUH OTHOCHTEJIHLHOCTH

Tema 6.1
OCHOBBI TEOPUH
OTHOCHUTEJIBHOCTH

Conep:xanue yueOHOTro MaTepuaJia

I'paHnuBpl  NPUMEHMMOCTH  KJIACCMYECKOM MexaHuku. [locTynmarel cnenuanbHOM — TEOpUH
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTb MOJIYJISA CKOPOCTH CBE€Ta B BaKyyMe, IIPUHIIUII
OTHOCHTENIBHOCTH OHHIITEHA. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BPEMEHU M
COKpallleHHe JIMHBl. DHEpPrusi U MMITYJIbC CBOOOAHOHN wacTuibl. CBsI3b Macchl C PHEpruedl u
HMMITYJIbCOM CBOOOHOM YaCTHUIIbI. DHEPTHUS MOKOsI CBOOOTHON YaCTHIIBI

OK 01
OK 02
OK 04
OK 05

Paznen 7. KBanToBasi pusuka

14

Tema 7.1
JJIIEeMEHTHI
KBAHTOBOU OIITHUKHA

Conep:xanue yueOHOro MmaTepuajia

®oronsl. Dopmysa [lnanka cBsi3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEPrus U UMITYJIbC (POTOHA.
OtkpeiTe u uccienoanue Gorordpdexra. Ombitel A.I. CroneroBa. 3akoHbl (oTodddexTa.
VYpasuenue DitHmreitHa st pororddexra. "Kpacnas rpanumna” dorodddekra. [laBnenue crera.
Omnpithl I1.H. JlebeneBa. XumMuueckoe AeicTBUE CBETA

Tema 7.2

Conep:xaHue y4eOHOT0 MaTepuaJia

OK 01
OK 02
OK 04
OK 05
OK 07
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CtpoeHue aToMa

Mopnens atroma Tomcona. OnbiTel Pesepdopaa mo uccienoBanuro crpoeHus: aroma. [lnanerapHas
Mozenb aroma. [loctynatel bopa. M3nydenune u mornomienue (GOTOHOB MpU HEPEXo]e aroma C
OJIHOTO YPOBHS SHEpruu Ha Apyroi. Buasl criekTpoB. CrieKTp ypOBHEHM 3HEpruu aroMa BOJOpo/a.
Bomnogsie cBoticTBa wactuil. Boiusl ge bpoitnst. KopnyckynspHo-BosHOBOH nyanu3M. Judpaxius
3JIEKTPOHOB B KpucTauiax. CIIOHTAaHHOE W BBIHY)KJICHHOE W3JIyYeHHE. YCTPONCTBO U IPHUHIIUI
paboTHI J1a3epa

[IpakTrueckue 3aHATHS

[IpakTuueckas paborta: HabmoneHue TMHERYaToro crekTpa

Tema 7.3
ATOMHOE SI7pO

Coaep:xaHue yueOHOro MaTepuaJia

MeToapl HaONIOACHUS U PETUCTPALMM SJIEMEHTApHBIX 4YacTUll. OTKPHITHE PaIMOaKTHUBHOCTH.
OmnbiTel Pesepdopaa mo omnpeneneHnio coctaBa paJroakTHBHOTO m3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3NydeHus. BiausHue paguoakTUBHOCTU Ha KUBbIE OpraHu3Mbl. OTKpBITHE TPOTOHA
u Heirpona. Hykinonnas mozens siapa ['eiizenbepra-MBanenko. 3apsiz siapa. MaccoBoe uuciio siapa.
N3otonbl. Anbda-pacmnan. IIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyuenue. 3akoH
PaIMOAKTUBHOIO pacmnaaa. DHEPrus CB3U HYKJIOHOB B siape. SnepHbie cuibl. JledekT Macchl sipa.
Snepusie peakuuu. JleneHnwe u cuHTe3 sAep. fAaepHbId peakTop. TepMoOsIEepHBIM CHUHTE3.
[TpoGeMbl 1 IEPCHIEKTUBBI SIEPHOIN IHEPTETUKHU. IKOJTOTUUECKHUE aCTIEKTHI SIIEPHONU SHEPTETHKHU.
OneMeHTapHble yacTullbl. OTKphITHE TO3UTpOoHA. DyHIaMEeHTaIbHbIE B3aUMOICHCTBUS

[IpakTHyecKue 3aHsATHS

[TpakTuyeckas padota: MccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM oTorpadusm)

IpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/IEPKaHME (COTePKAHNE MPUKJIATHOTO MOXYJIs1)

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckas padora:

1. JlenoBast urpa: [loHsATUS, CBs3aHHBIE C M3YYEHUEM METOJOB HAy4YHOI'O TO3HAHUSA: SIBJICHUE,
Hay4HbIA (pakT, rumoTe3a, (pu3MyecKkas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, DKCIIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, U3MEPEHHUE.

2. IlpakTuyeckas padora: TexHMUeCKHe yCTPOMCTBA U MTPAKTUUECKOE TPUMEHEHHE: (POTOITIEMEHT,
dboTonaTunk, coimHedHas OaTapesi, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBIK KOMIBIOTED,
J03UMETp, KaMepa BuibcoHa, siiepHbIN peakTop, aToMHasi 6om0a

Pa3nes 8. DieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

(o3}

Tema 8.1
DJIeMEHTBI
ACTPOHOMHH U
acTpou3uku

Conep:xanue yueOHOro MmaTepuajia

Bup 3Be3nHoro Heba. Co3Be3nus, spKue 3Be3[Ibl, IUIAHETHI, X BUIUMOE ABMKeHHe. ConHeyHas
cucrema. [lmanersl 3eMHON rpynmbl. [lnanersi-rurantsl. Manble Tena CONHEYHOM CHCTEMBI.
Comnne, porochepa u armocdepa. CotHeuHnass akTUBHOCTh. MicTounuk sHeprun COJTHIIA U 3BE3]I.

OK 01
OK 02
OK 03
OK 05
OK 07
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3Be3/1bl, HUX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb, paJuyc, TeMmIeparypa, Hux
B3aHMMOCBS3b. 3Be3/bl T'JIAaBHOHN MOCIIEHOBATSIBHOCTH. 3aBHCHMOCTEL ''Macca - CBETUMOCTH' IS
3Be3]1 TJIABHOU TOCIieIoBaTeNbHOCTH. BHyTpenHee crpoenue 38e37. CoOBpeMEeHHbBIE MTPEACTABICHUS
0 IPOUCXOXKICHUHU 1 3Bosironuu CoJHIA U 3Be3. DTallbl )KU3HU 3Be31. Mueunbii [IyTh - Hamia
lNanaktuka. CrimpanbHast cTpykTypa ['anakTuku, pacupeeneHue 38e3/, ra3a u nouid. [lonoxenue
n aswxkenue Comama B [Mamaktuke. Ilnockas m cdepudeckas momacucrteMbl ['amaktuxu. Twurbl
raJlakTuK. PaguoranakTuky v kBazapsl. UepHbIe AbIpHI B siApax rajlakTuk. Beenennas. Pacipenue
Bcenennoii. 3akon Xa066:ma. Paz6eranue ramaktuk. Teopust bonbiioro B3psiBa. Mojienb «ropsdeit
Bcenennoii». Macmrtabnas ctpykrypa Bcenennoii. Meraranaktuka. Hepemiennsie mpooiieMbl
ACTPOHOMUHU

JlabopaTopHble 3aHATHUS 2
JIaGoparopHas pabota 8. HabmtoieH1s HEBOOPYKEHHBIM I71a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUM JIsl ONPEEIICHUS [T0JI0KEHNS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHbIE c03Be31s1 CEeBEPHOTO NOJIyNIapys U IPKUE 3BE3.1bI
Ipomexyrounas arrectamus ([uddepeHunpoBanHbiii 3auer)
Bcero: 100
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33. VCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBLLIEOBPA3OBATEJIBHOM
JUCHUIINHBI

3.1. Jlnsg peanu3auuu mnporpaMmbl o0meoOpasoBareibHONH AucHuiInHbl «OU3UKA»
npexycmorper kadbuner ®U3UKMU, ocHaménupiii 000pyaoBaHuEM:
- HarJiagHbple MOCOOMS (KOMIUIEKThI y4eOHBIX TaONull, miakatbl: «DU3NYecKUe BEIUYUHBI U
dbyHIaMeHTallbHble KOHCTaHTh», «MexnyHaponnas cucrema enununl CH», «llepuogmueckas
cucTeMa XUMUYecKux 3eMenToB J[.11.MeneneeBa», mopTpeThl BHIIAIOIINXCS YI€HBIX-(H3HKOB
1 aCTPOHOMOB);
TEXHUYECKUMU CPECTBAMU O0yUCHHUS:
- nH(OPMaLIMOHHO-KOMMYHHUKATHUBHbBIE CPEJICTBA;
- 9KPaHHO-3BYKOBBIC ITIOCOOUS;
- JIEMOHCTPAIIMOHHOE 000pyI0BaHue (001ero Ha3HAYCHMS );
- naboparopHoe 00opyaoBaHHe (TeMaTHUYECKUe HaOOPhI).
3.2. UudopMmanuonHoe odecriedeHne MPorpaMmMbl

JUis peanmzanuy MPOTrpaMMbl OMOIMOTEYHBIH (OHI 00pa30BATEIIBEHON OpTraHU3AINH
JIOJDKEH MMETh TeYaTHbIC W/UITH 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMALIMOHHBIE PECYPCHI,
pexomennoBanHple ®YMO, nans wucnonb3oBaHus B oOpasoBaTtenbHOM mpouecce. [lpu
dopmupoBannu OubaMoTeuHOro (hoHIa 00pa30BaTENLHON OpraHu3anuell BHIOUpaeTcss He MEeHee
OJIHOTO M3JIaHUS U3 MEePEUNCICHHBIX HIDKE MeYaTHBIX U3TaHUN U (WUJIH) SJIEKTPOHHBIX U3JaHHI B
Ka4eCcTBE OCHOBHOTO, ITPH 3TOM CITHCOK, MOKET OBITh JIOTIOJTHEH HOBBIMH U3JaHUSMHU.

OcHOBHAas1 JIUTEpaTypa
Msakumes I'. SI. ®usuka. 10 kmace : 0a30BbId U yriayOnéHHbIH ypoBHHU : ydyeOHuMK / I'. .
Msxumes, b. b. byxosues, H. H. Cotckuii ; mon penakiueit H. A. TlappentseBoii. — 11-e usn.,
crep. — Mocksa : Ilpoceemienune, 2024. — 432. — URL: https://e.lanbook.com. — Pexum
noctyna: o nognucke. (PITY)
Msakumes I'. SI. ®usnka. 11 knmace : 0a30Bbld U yriayOnéHHbIH ypoBHHU : yueOHuMK / I'. .
Msikumies, b. b. Byxosues, B. M. Uapyrun ; mox penakuueid H. A. IlapdentreBoit. — 12-e u3n.,
crep. — Mocksa : IIpocsemienne, 2024. — 432 ¢. — URL: https://e.lanbook.com. — Pexum
noctyna: o nognucke. (PITY)
Mskumes I'. SI. ®usuka. 10 knace : 6a30Bblil U yriyoneHusiii yposau / I'. . Msxkumes, b. b.
byxosues, H. H. Corckmii. — 8-e n3n. — Mockasa : [Ipocsemenue, 2021. — 432 c. : wi. (PITY)
— 50 oK3.
Msakumes I'. 5I. ®usuka. 11 xnacce : 6a30Bblif U yriayonenssiii yposuu / I'. . Mskuies, b. b.
byxosues, B. M. Yapyrun. — 10-e u3a. — Mocksa : Ilpocsemenne, 2022. — 432[4] c. : un.
(®ITY) — 50 axks3.
®u3uka : 6a30BbI YPOBEHB : YUEOHHK, pa3paOOTaHHbBII B KOMIUIEKTE C Y4€OHBIM IOCOOHEM IS
00pa30BaTeNbHBIX OpPTraHU3AIUK, pPEATH3YIOMUX 00pa3oBaTeNbHBIC TPOTPAMMBI  CPEIHETO
npodeccuonansHoro oopazosanust / H. C. IlypsimneBa, H. E. BaxxeeBckas, /[. A. Hcaes, B. M.
Yapyrun. — Mocksa : Ilpocsemenue, 2024. — 512 c. — (Yuebnux CIIO). — URL:
https://e.lanbook.com. — Pexwum nocryna: o noamnucke. (PITY)
®u3uka : 6a30BbIN YPOBEHB : MPAKTUKYM I10 PEIISHUIO 33/1a4 ;| yueOHOe TocoOune, pa3paboTaHHOE
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B KOMIUIEKTE ¢ Yy4eOHHMKOM s 0oOpa3oBaTeNbHBIX OpraHM3alii, peasTnu3yoLX
o0pa3oBaTeNbHbIE IPOrpaMMBbI cpeiHero npogeccruonansHoro oopazosanust / H. C. [lypsimesa,
H. E. Baxeesckas, /. A. Ucaes, B. M. Yapyrun. — Mocksa : [Ipocsemenue, 2024. — 236 c. —
(Yueonuk CITO). — URL: https://e.lanbook.com. — Pexxum nocrymna: no noanucke. (P@ITY)
®Du3uka : 6a30BbIA YPOBEHb : yUCOHUK, pa3paOOTaHHBIN B KOMIIJIEKTE C Y4€OHBIM TTOCOOHEM TSt
00pa3oBaTeNbHBIX OpPraHU3aLUN, pPeaNTU3YIOIMMUX 00pa3oBaTeNbHBIE NPOTPAMMBI  CPEIHETrO
npodeccuonanbroro oopazoanus / H. C. IlyperimeBa, H. E. Baxeesckas, [I. A. Ucaes, B. M.
Yapyrun. — Mockaa : [Tpocsemenue, 2024. — 512 ¢. — (Yuebnux CI10). (@ITY) — 60 3k3.
®u3uka : 6a30BbIi ypOBEHB : MPAKTUKYM I10 PEIICHHIO 33/1a4 : yuyeOHoe mocodue, pazpaboTaHHOe
B KOMIUIGKTE C YYeOHHMKOM JJsi  00pa3oBaTENbHBIX OpraHu3aluid, peaTu3yIOIIuX
oOpa3oBaTelibHbIe POrpamMmbl cpesiHero npodeccuonanbuoro oopazosanus / H. C. Ilypsiesa,
H. E. Baxeesckas, /1. A. Ucaes, B. M. Yapyrun. — Mocksa : [Ipocseuienue, 2024. — 236 c. —
(Yuebnuk CIIO). (®@ITY) — 60 k3.

JlonoIHUTeIbHAS JTUTEPaTYpa
KacbsinoB B. A. ®usuka : 10-if knacc : yriryOsn€HHbIN ypoBeHb : yueOHuK / B. A. KachsiHoB. —
12-¢ u3n., crep. — Mocksa : IIpocsemenue, 2024. — 480 c. URL: https://e.lanbook.com. —
Pexum octyna: mo moamucke.
KacbsanoB B. A. ®usuka : 11-i kiacce : yrimyOn€éHHbIH ypoBeHb : yueOHUK / B. A. KacbsnoB. —
12-e u3n., crep. — Mocksa : IIpocsemenne, 2024. — 493 ¢. —URL.: https://e.lanbook.com. —
Pexxum noctymna: mo nmoamucke.
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4. KOHTPOJIb M Oll€eHKA Pe3yJIbTATOB OCBOEHHsI 00111e00pa30BaTe/IbHOI U CIUTITTHHbI

KoHTpoJib M OLeHKA pe3ylbTaTOB OCBOCHHUS OOIICOO0pa30BaTEIHHON IUCIUTUTHHBI

PaCKpBIBAIOTCS Yepe3 AUCHUILIMHAPHBIC PE3yIbTaThl, HAIIPaBJICHHBIE HA (POPMUPOBAaHUE OOIINX U

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COJACPIKaHHUA yqe6Hor0 MaTepualia:

Kon u nHaumeHnoBanme
(hopMupyemMbIX KOMIIETEHIM i

Pazgen/Tema

Tun oeHoYHBIX
MeponpUSTHIA

OK 01. BeiOupats criocoObl perieHus
3anad npodeCCHOHATBHOH
NesITeIbHOCTH MPUMEHHUTEIHHO|
K Pa3JIMYHBIM KOHTEKCTaM

Paznen 2. Temsr 2.1., 2.2., 2.3.
Pasnmen 3. Temsr 3.1., 3.2, 3.3.

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1

ITo/c

OK 02. Mcnonb30BaTh COBPEMEHHBIE
CpeJICTBa IIOUCKA, aHAIN3a

1 MHTEpIpeTalny UHPOpMaLIUU

1 UHGOPMALMOHHBIE  TEXHOJOTHUHY]
ISt BBITIOJTHEHUS 3a/ay
PO ECCHOHAIBHON JEATEIHHOCTH

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

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pazgen 8.

ITo/c

B3aHMOHCﬁCTBOBaTB n
B KOJUICKTUBEC U KOMaH/IC

paboTtath

OK 03. [ImanupoBate| Pazgen 1. Tema 1.1

M peanu3oBbiBaTh  cobOctBeHHoe| Paznen 3. Temsr 3.1., 3.2., 3.3.
npodeccronaibHoe u smuyHocTHOoe Paszmen 4. Temsr 4.1.,4.2., 4.3
pasBuTHe,  npeanpuHUMaTenbckyro| Pasgen 8 Tema 8.1

eI TeNIbHOCTD ITo/c

B npodeccuoHanbHOM cdepe,

MCIIO0JIb30BaTh 3HAHUS

Mo  MNpaBoBOM W (UHAHCOBOH

FPaMOTHOCTH B Pa3IMYHBIX

PKU3HEHHBIX CHTYaIUsIX

OK 04. OddextuBHO| Pasznen 2. Tems! 2.1., 2.2., 2.3.

Paszgen 3. Temsr 3.1., 3.2., 3.3.

Pasnen 4. Teme1 4.1.,4.2., 4.3

Pasznen 5. Temsr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Pazgen 7. Temsr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBiasiTh  yCTHYIO
M TUCBMEHHYIO  KOMMYHHUKAIIUIO
Ha roCy/1apCTBEHHOM A3BIKE

Poccuniickoit denepauuu ¢ y4eTOM
0COOEHHOCTEH COLIMAJIBHOTO

1 KyJIbTYpPHOTO KOHTEKCTa

Paznen 1.

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

Pasgen 4. Tems1 4.1.,4.2.,4.3

Pasngen 5. Temsr 5.1.,5.2., 5.3.

Pasgen 6. Tema 6.1

YCTHBIH OIIPOC;
(POHTATBHBIAOIIPOC;
HaOJI0IeHNE

3a BBIIOJIHEHUEM
1abopaTopHbIX paboT;
IPaKTHYECKHE pPaboTh]
(peenue
KaueCTBEHHBIX

U pacueTHBIX 3aj]1a4);
TECTUPOBAHUE;
pelIeHne Keic-3a1ay;
BBINIOJIHEHUE 33 aHUM
IIPOMEKYTOUYHON
aTTecTaluu
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Pazpen 7. Temer 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

OK 07. CopnelicTBOBaTh COXpPaHEHUIO|
OKpYyKaroleun cpenbl,
pecypcocOepexeHuto, IIPUMEHSTH|
3HaHUS 00 UW3MEHEHMH KJIuMara,

[IPUHLIUIIBI OepexITMBOTO
MPOU3BOICTBA, 3¢ heKkTUBHO
MeicTBOBATE B Ype3BbIYANHBIX

CUTYyallUusXx

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

Pasnen 4. Temr1 4.1.,4.2., 4.3

Paznen 5. Temsr 5.1.,5.2., 5.3.

Pasznen 7. Temn1 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

26



