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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI YUEBHOI'O IIPEJMETA
OVYIL.11 ®PU3UKA

1.1 Mecto Yy4yeOHOro TipeaMeTa B CTPYKType OCHOBHOI mpodeccnoHaIbLHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

O6meo6pazoBatenbHbii yueOHbI npeamer OVYII.11 dusuka sBisieTcss 00s3aTEIPHON YaCThIO
o0meo0pa3oBarenbHOr0 MUKIa o0pa3oBaTenbHOM mporpammbl B coorBercTBun ¢ ®I'OC CIIO mo
cnernuanbHoCcTH 23.02.08 CTpouTenbCcTBO JKENE3HBIX OPOT, IMMYTh M MyTEBOE XO3IUCTBO (YTBEPXKICH
npukazoM MunmnpocsemeHus: Poccun ot «29» despans 2024 r. Nel135.r.). Pabouas nmporpamma OVII.11
Odusnka pazpadorana B coorBerctBHH ¢ PI'OC COO (B aeicTByIOLIEH pENaKkIMu) U C y4ETOM
npUMEpHO  paboueil  mporpamMMbl  00mIeoOpa3oBaTeNbHON — AMCIUIUIMHBL  «Du3ukay I
npodeCCHOHAIBHBIX ~ 0Opa3oBaTeNbHBIX opranm3anuii  MPIIO (yTBepkaeHa Ha 3acelaHUd
[Tegarornyeckoro coBera ®I'BOY ITIO UPIIO nporokonom Ne6/2025 ot «18» anpens 2025 r.).

[Ipu peanuzanuu pabodeld mporpaMMbl MOTYT UCIHOJB30BaThCS Pa3iUYHbIE 00pa30BaTENbHBIC
TEXHOJIOTHH, B TOM YHUCJIE IUCTAaHIIMOHHBIE, JIEKTPOHHOE 00yUYeHHE.

B yuebnpix mmanax OIIOII-IIIICC3 yue6nsiit mpenmer OVYIL.11 ®usuka BXOAUT B COCTaB
00m1eo0pa3oBaTebHONM MOATOTOBKH, (OPMHUPYEMOH U3 00sA3aTelIbHBIX MPEIMETHBIX O00JacTei
OI'OC COO mua cnemumanshocteir CIIO. C yu€roM mnpoduis ocBauBaeMol CHEIHATbHOCTH
OVII.11 ®u3uka peanusyercs Ha IEPBOM Kypce.

1.2. Heap u niiaHupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 mpeaMeTa

1.2.1. Leau yuyeOHOro nmpeamera:

Coneprxanue padoueit nporpammbsl OVIIL.11 ®u3nka HapaBIeHO Ha JOCTHKEHHE CIIEyIOUX
neneu:

* (opmupoBaHue MHTEpECa M CTPEMIICHHS O0YYAIOIUXCA K HAYYHOMY M3yYCHHIO TPUPOJIHI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

* pa3BUTHE IMPEJACTaBICHHMM O HAy4yHOM MeTOA€ IO3HaHusi U  (QopMHUpOBaHUE
HCCIIEA0BATEIBCKOIO OTHOLICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

* (opMupoBaHHE HAay4yHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa H3yYeHHs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHY;

* (opmupoBaHue yMEHUH OOBACHATH SBICHHUS C MCIOJIB30BaHMEM (U3UUECKUX 3HAHUHN U
Hay4HBIX JI0Ka3aTEIbCTB;

* (opMupOBaHUE NPEACTABICHUI O POIN (HUZMKU Ul Pa3BUTHS JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTrkeHue 3THX 1ieneil obecneunBaeTcs peleHueM CaeIyIonuX 3a/1ad B Mpoliecce U3yueHHs
Kypca (pU3UKU Ha YPOBHE CPEAHEr0 00Iero oopa3oBaHMsL:

* MpHOOpETeHHEe CUCTEMbl 3HAaHUM 00 oOmMX (QU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUAX, BKIIOYAsi MEXaHUKY, MOJEKYISPHYIO (U3UKY, dJIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U
AJIEMEHTHI acTPOYU3UKY;

* (opMupOBaHHE YMEHHUI MPUMEHSITh TEOPETHUECKUE 3HAHUS Ui OOBSCHEHMS (PU3MUECKUX
SBJICHUM B IPUPOJIE U JUISI IPUHSTHS NPAKTUYECKUX PEIIECHUI B IOBCETHEBHOM KU3HU;

* OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3a/JaHHON (pu3nyeckol Mojenbo,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOATENbHOE CO3JaHMe (PU3NYECKOW MOJENU, COOTBETCTBYIOLIEH
YCIIOBHSM 3a/1a4H;

* MOHMMaHue (U3NYECKUX OCHOB W MPHUHIMIIOB JCHCTBHS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

* OBJIQJICHHE METOJaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAHUS U TPOBEACHHS (DU3HUECKUX
HKCHEPUMEHTOB, aHalIM3a W HUHTEpHpeTaluuud HHPOPMALUHU, ONpPEAETICHUS JOCTOBEPHOCTH
IIOJIy4YEHHOT'O pPE3yJIbTaTa;

* CO3JaHUE YCIOBUM U1 DPa3BUTHS YMEHUM IPOECKTHO-UCCIIEIOBATEIbCKONW, TBOPUYECKOU
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JeSITEIIbHOCTH.

Ocobennocmo ghopmuposanus cO8OKYRHOCMU 3a0ay U3y4eHUs QU3UKU 015 CUCeEMbl CPeOHe20
npogheccuoHanbHo20 06pPaA3068aHUs 3AKII0UAENC 8 HeOOXO0OUMOCU Pedatu3ayuu nPpogpheccuoHaIbHOU
HANpaeieHHOCmuy  peulaemvlx 3aday, yuéma ocobeHnocmeli cepvl OesmenrbHocmu  OyOyuux
cneyuanucmos.

Ilpoepamma no @uszuxke npedocmasnsiem 03MONCHOCMb Ol  Peanu3ayuu  pasiuyHvlx
MemoOUUeCKUX n00X0008 K OpeaHu3ayuu 00yuenus uzuxe npu yCcio8uu COXpaneHus 0013amenbHoll
yacmu cooepaicanus Kypcea.

B pe3ysabTare ocBOeHUSsI YUeOHOI TUCIUNIUHBI 00yUYAIOIIMIACS T10/KEH

yMeThb:

- ONUCHIBATh U OOBSCHATH (DU3MUECKHE SBIICHUS M CBOWCTBA TEN: JBIKEHUE HEOCCHBIX TEN U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA ra3oB, )KUJKOCTEH U TBEPIBIX TEI; JIEKTPOMArHUTHYIO
WHIYKIIHIO, PACIPOCTPAHEHHE AJICKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWCTBA CBETA; M3IYYCHHUE U
TIOTJIONICHHUE CBeTa aTOMOM; (pOoT03h(DHEKT;

- OTVIMYATh TUTIOTE3BI OT HAYYHBIX TCOPHIA;

- IeNaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIBHBIX TaHHBIX;

- IPUBOAMTH MPUMEPHI, IIOKA3BIBAIOIINE, YTO: HAOIIOICHUS U SKCIICPUMEHT SIBIISTFOTCS OCHOBOM
JUIS. BBIABMDKEHUS THUIOTE3 U TEOPUH, MO3BOJSIOT MPOBEPUTh UCTUHHOCTh TEOPETHUECKUX BBHIBOJIOB;
(busnuecKkas Teopus AaeT BO3MOXKHOCTh OOBSCHSATh U3BECTHBIC SIBJIICHUS ITPUPOJIBI M HAYYIHBIC (PaKTHI,
MIPe/ICKa3bIBATh €Ille HEU3BECTHHIC SIBICHUS,

- MPUBOAHUTH MPHUMEPHI TMPAKTUYCCKOTO HCIIONB30BaHMUS (PU3NICCKUX 3HAHWN: 3aKOHOB
MEXaHWKH, TEPMOAMHAMHUKH U  DJIEKTPOJUHAMHKHA B  DHEPreTHKEe; Ppa3IUYHBIX  BUJOB
ANIEKTPOMArHUTHBIX M3JIy9CHUU JJISI Pa3BHTUS PAIUo M TEICKOMMYHHUKAIIUH, KBAHTOBON (DH3MKHU B
CO3/IaHUU SJICPHOM SHEPreTHKH, JIa3epPOB;

- BOCIIPUHUMATh ¥ Ha OCHOBE IMOJTYYCHHBIX 3HAHUI CAMOCTOSTEIHLHO OIICHUBATh HH()OPMAIIHIO,
conepkarrytocs B coodmenusix CMU, aTepHeTe, HaydHO-TIOMYISPHBIX CTATHAX;

- MPUMEHSATH MMOJTYICHHBIE 3HAHUS TIPU PEIICHUH (PU3NICCKIX 33]1aY;

- OIpEeNEeNTh XapakTep GU3NYECKOro npoiiecca no rpaduky, Tadmuie, Gopmyne;

- U3MEPATH Pl (PU3MYECKHX BEIWYMH, TPEICTABISS PE3yabTaThl H3MEPEHHH C Y4ETOM HX
IIOIPELIHOCTEM;

- WCTOJB30BaTh MPHOOPETEHHBIC 3HAHUS W YMCHHS B MPAKTUICCKOW JIEATEIHHOCTH U
IOBCETHEBHOW KU3HU.

3HATH:

- CMBICT TOHATUH: (QU3NYECKOe SBICHHE, TUIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, DJIEKTPOMArHUTHOE TI0JIe, BOJHA, (DOTOH, aTOM, aTOMHOE SIAPO, MOHHU3HPYIOIIHE
W3Iy4eHus, MIIaHeTa, 3Be3/1a, rajlakThka, BeceneHHas;

- CMBICI (PU3UYECKUX BEIWYHMH: CKOPOCTh, YCKOPEHHWE, Macca, CHIla, WMIYJIbC, padoTa,
MEXaHHWYeCKas dHEPrus, BHYTPEHHSS JHEPrusi, abCONIOTHAs TeMmIepaTypa, CpeaHsss KHHETUYeCcKas
SHEPTHS YaCTHUI] BEIIECTBA, KOJMYECTBO TEIUIOTHI, DJIEMEHTAPHBIN JICKTPUICCKHAN 3apsi/;

- CMBICT (PU3UYECKUX 3aKOHOB KJIACCUYECKOW MEXAaHUKH, BCEMUPHOTO TSITOTEHUS, COXPaHEHUs
SHEPTUH, HMITYJIbCA W DJIEKTPUYECKOTO 3apsija, TEPMOIMHAMHKH, SJICKTPOMATHUTHON HWHIYKIIUH,
¢doroaddexra;

- BKJIQJI POCCHMCKHX M 3apyOeKHBIX YUEHBIX, OKa3aBIIUX HAWOOJIbIIICe BIMSHUC HA Pa3BHTHE
busuky.

1.2.2. Illnannpyemble pe3yJbTaThbl OCBOCHHA 0011e00Pa30BaTEIbLHOI0 Y4e0HOI0 NnpeaMera
B cooTBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

O6mue xommereHiuu (manee — OK) u mpodeccuonanpHbie kommereHiuu (gamee — I1K)
®I'OC CIIO B cooTHECEHUN C JIMYHOCTHBIMHM, METANIPEAMETHBIMA U IPEIMETHBIMU PE3YJIbTATAMH
obOyueHnus 6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npencraBieHbl B Ta0IHIIE:



Koa u HauMeHOBaHMe

H.TIaHl/IpyeMble PE3yJabTaThl 0OCBOCHUSA NIPOrpaMMbI 11O y‘leﬁHOMy nmpeamMerTy

(dopMupyeMbIX O6ume! Ipeavernbie?
KOMIIeTEHIM
OK 0l. BriGupats | JIM4HOCTHBIE pe3yabTaThl MOJDKHBI oTpaxkaTh B dYactu | [IP6 1. CdopmupoBaHHOCTh NpEICTAaBICHUNW O POIM U MECTE
CIOoCcOOBI pEeIIeHUsT 3a1a4 | TPYIOBOTO BOCITUTAHWS: (GU3UKN U aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTUHE MHpPA, O
npodeccuoHanbHOM - TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, | CUCTeMOOOpasyroleil ponu (U3MKM B Pa3BUTUU ECTECTBEHHBIX
JeATeTbHOCTH TPYIOIIO0uE; HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJI€ POCCUICKUX
MPUMEHUTEIHHO K |- TOTOBHOCTb K AKTUBHOMN NESITeNIbHOCTA | U 3apyOeXHBIX YUCHBIX-(U3UKOB B pa3BUTHE HAayKH; MOHMMAaHUE
pa3InYHBIM KOHTEKCTaM TEXHOJIOTHYECKOM M  COLMAJIbHOW  HANpPaBIEHHOCTH, | (DU3UYECKON CYIIHOCTH HAOIIOJAaeMbIX SIBJICHHUH MHUKPOMHUPA,
CIIOCOOHOCTh WHUIUUPOBATH, TUTAHUPOBATh U | MaKpOMUpa ¥ MeramMupa; I[OHUMAaHUE pOJM acCTPOHOMHH B

CaMOCTOSITENILHO BBITIOIHATH TAKYIO AEATEIbHOCTD;
- HMHTEpec K pa3nuuHbiM chepam mnpodheccuoHanbHOMI
NeSITeIbHOCTH;

- TOTOBHOCTh M CIHOCOOHOCTH K 0Opa3oBaHUIO W
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU.
MetanpeameTHble pe3ynbTaThl 1OJKHBI OTPaXaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUSIMMU:

a) 6a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTyaJlU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS
JUTSL CpaBHEHUS, KilacCu(UKAUU U 0000IIEeHHMS;

- OIIPEJEIIATh LEU 1eATeIbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPHUH UX JOCTIKEHHUS,

- BBUBIATH 3aKOHOMEPHOCTH U NPOTUBOpEYHs B
paccMaTpUBaeMbIX SIBICHUSX, BHOCHUTh KOPPEKTHBHI B
NeSITeIbHOCTh, OLICHUBAaTh COOTBETCTBUE pE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCIIEJICTBHIA AESTEIHHOCTH;

NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa M JalbHEUIIeM Hay4YHO-
TEXHHYECKOM pa3BUTHH, POJIU GU3UKH B  (OPMUPOBAHUH
Kpyrozopa u (YHKIMOHAJIHHOH TPAMOTHOCTH 4YeJIOBEKa JUIs
pELIeHUs MPAKTUYECKUX 3a/1a4;

I1P6 2. ChopMupoBaHHOCTH YMEHHWH pacrio3HaBaTh (pusmueckue
sBJICHUS (TIpOIlecChl) M OOBSACHATP WX HA OCHOBE HW3YyYCHHBIX

3aKOHOB: PAaBHOMEPHOEC M PAaBHOYCKOPEHHOE MPSIMOJIHHEHHOE
JIBU)KEHUE, CBOOOJIHOE MaJCHUE Tell, IBUKCHUE TI0 OKPYKHOCTH,
WHEpIMS, B3aMMOJCHCTBHE Tel, KoyiebaTeabHOE JIBUXKCHUE,
pe30HaHC, BOJIHOBOe JBWkeHHe, auddy3us, OpoyHOBCKOE
JABMIKCHUEC, CTPOCHUC )KI/I)IKOCTCI\/'I U TBEPABIX TCJI, HW3MCHCHUC
oObemMa TeJN TpH  HarpeBaHUHM  (OXJIAXKICHUH), TEIUIOBOE
paBHOBeCHE, UCIapeHue, KOH/JICHCAIIHS, IUIaBJICHHE,

KpUCTAJUIM3alUs, KUIIEHUE, BIIAXKHOCTb BO3JyXa, CBA3b CpPEIAHEH
KMHETUYECKOM DHEPrUM TEIUIOBOTO JIBMDKEHHMS MOJIEKYN C
a0COIOTHON TeMIepaTypol, MOBBIIIEHUE JaBJICHUS ra3a MpH ero
HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXAY IapamMeTpamu
COCTOSHMS  rasa B  H30IpoLeccax;  JJIEKTpU3alus  Tell,
B3aUMOJICVICTBUE 3aps[iOB, HArpeBaHWE NPOBOJHUKA C TOKOM,

100mme pesynbTarhl cOPMYIMPOBAHEl B COOTBETCTBUM C JIMYHOCTHBIMM M MeTanpeaMeTHeiMu pesdynbratamu ®IOC COO, B (OPMHPOBaHMM KOTOPHIX yYacTBYET
0011e00pa3oBaTebHBINA yUeOHBIH IPeaMET.

IpenMeTHbIE pe3yabTaThl COPMYIMPOBAHBI U POHYMEPOBAHbl B COOTBETCTBUU C TPEOOBAHUAMH K IIPEAMETHBIM pe3yibTaTaM 6a3oBoro yposHs (ITP6) ®I'OC COO (Tlpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penmakuus ot 27.12.2023 1.).
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- pa3BHBaTh KPEATHBHOE MBIIUICHUE TMIPH PEIICHUH
YKU3HEHHBIX TTPpo0IieM;

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIAJETh HaBbIKAMU Yy4eOHO-UCCIIEOBATEIbCKON H
MPOEKTHON  JIeATENBHOCTH, HAaBBIKAMU  Pa3pelICHUS
npo0Jem;

- BBIBISATh ~ NPUYUHHO-CICACTBCHHBIE  CBS3H |
aKTyaJIu3upoBaTh 3ajady, BbIABUIAaTh THUIIOTE3y €€
pelIeHHs, HAXOJWUTh apPTyMEHTBl JUIS JOKa3aTelIbCTBA
CBOMX YTBEpXACHUI, 33aJaBaTh MapaMeTpbl U KPUTEPUU
pelICHHUS;

- AQHAJIM3UPOBATh TOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud
pe3yNIbTaThl, KPUTHYECKU OIEHUBATh WX JIOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TIEPCHOCUTH 3HAHWS B TIO3HABATCIBHYIO W
MPAKTHUYECKYIO YaCTH KU3HEACSITEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOuacrei;

- BBIIBUTaTh HOBBIC HJIEH, MpeIIaraTh OPUTHHAILHEIC
MOJIXOJIBI U PELICHUS;

- MPOSIBIIATE  CIIOCOOHOCTh WX HCIIOJIb30BAHUS B
MO3HABATENILHON U COIMAILHOM MPAKTHKE;

-TIPOSIBIISITH CIIOCOOHOCTH " TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJIOB pelieHus
MPAKTUYECKUX 3aja4, MPUMEHEHHUIO Pa3IMYHBIX METOJOB
MO3HAHMS;

- cTaBUTh W (OPMYITHPOBATH COOCTBEHHBIC 3aJa4Ml B
o0Opa3oBaTenbHOI NESTeIbHOCTH u YKU3HEHHBIX
CUTYaIUSX; BBIBJIATh NPUYUHHO-CIICJICTBEHHBIC CBSI3U U
JUISL  TOKA3aTelNbCTBA CBOUX YTBEPXKICHHM, 3a7aBaTh
mapaMeTpel W KPUTCPUU pEIICHHS aKTyaJMu3HpPOBATh
3a/1ady, BBIIBUTaTh THUIMOTE3Y €€ pEIICHUs, HaXOIUTh
apryMEHTHI;

- AQHAJIM3MPOBAThH TMOJTYYCHHBIE B XOJI€ PEIICHUS 3aJaud

B3aMMOJICHICTBHE  MAarHuUTOB,  AJIGKTPOMArHWTHAs  MHIYKLUS,
JICMCTBUE MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM U
JOBWDKYIIUICS 3apsifl, SJIEKTPOMArHWTHbIE KOJIe0aHWS M BOJIHBI,
PSIMOJIMHEHHOE pacrpocTpaHeHue CBeETa, OTpaKEHHE,
npejoMiIeHue, HHTeppepeHnrs, TUPpakuus U MoIspHu3anus CBeTa,
nucriepcusi  cBera;  (poroasiekTpuueckuit 3G deKT, CBETOBOE
JaBJIeHUE, BOBHUKHOBEHUE JIMHEHYATOrO CIIEKTPa aToMa BOJIOPO/1a,
€CTECTBCHHAsI U HCKYCCTBEHHAS PaJIMOAKTHBHOCTD;,

[1P6 3. Bnajenue oCHOBOMONATAIOMIUME (PU3MYECKIMH TOHATUSMH
U BEIMYMHAMH, XapaKTEPU3YIOIIUMHU (PHU3HUECKUE MPOIECCHI
(CBS3aHHBIMH C MEXaHHYECKUM JBIDKEHHEM, B3aMMOJACHCTBHEM
TEJN, MEXaHUYECKUMHU KOJCOAaHUSIMM ¥  BOJIHAMH; aTOMHO-
MOJICKYJISIPHBIM CTPOCHHEM BEIIECTBA, TEIUIOBBIMU IPOIECCAMH;
DJIEKTPHUYECKUM M MAarHUTHBIM TOJISIMH, SJCKTPHYECKUM TOKOM,
DIIEKTPOMArHUTHBIMH KOJICOAHMSIMM M BOJIHAMH, ONTHYECKUMH

SABJICHUAMHU, KBAHTOBBIMU ABJICHHAMH, CTPOCHHCM aTOMa H
ATOMHOI'O sapa, paIlI/IoaKTI/IBHOCTI)IO); BJIAACHHUC
OCHOBOIIOJIararomumMHn ACTPOHOMUYCCKUMU IIOHATHUAMU,

MO3BOJISIIOIIUME  XapaKTePU30BaTh MPOIECCHI, MPOUCXOANINE Ha
3B€3/1aX, B 3BE3JIHBIX CHCTEMAaX, B MEXraJaKTUUYECKOW Cpee;
JIBIKEHHE HEOECHBIX TEJ, IBOJIIOINIO 3Be3] U BeeneHHOH;

[IP6 4. Bnagenuwe 3aKOHOMEPHOCTSMHU, 3aKOHAMHU U TEOPUSMHU
(3akoH BcemupHoro tsrotenus, I, II u IIl 3akonsr HetoTOHA, 3aK0H
COXpPAaHEHUsSI MEXaHMYECKOM  HHEpPruu, 3aKOH  COXPAHEHHS
HMMITYJIbCA, MIPUHITUTIT CYNEPIIO3UITUU CHII, MIPUHITUTT
PaBHOIIPAaBHOCTH WHEPLHUAIBHBIX CHCTEM OTCUETa; MOJEKYISPHO-
KHHETHYECKYI0 TEOPHIO CTPOEHHWs BEIIECTBA, Ta30BbIC 3aKOHBI,
MepBbII 3aKOH TEPMOJIMHAMUKU; 3aKOH COXpaHEHUs
AJIEKTPUYECKOTo 3apsaa, 3akoH Kynona, 3akoH Oma 11 ydacTka
uenu, 3akoH OMa s TOJHOM D3JEKTPUYECKOM IenH, 3aKOH
Jxoyns - JleHna, 3aKOH SJIEKTPOMArHUTHOM WHIYKIIMHU, 3aKOH
COXpPAHEHHUsI HPHEPTUU, 3aKOH MPSIMOJIMHEMHOr0 PAaCIpOCTPAHEHUS
CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH
COXpPAHEHHUsI DSHEPIMM, 3aKOH COXpaHEHUsl MMIYJbCa, 3aKOH
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pe3ybTaThl, KPUTHUECKH OIIEHWBATh MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- JlaBaThb OLIEHKY HOBBIM CHTYallUsM, OIICHHUBATh
MPUOOPETEHHBIN OIIbIT;

- pa3pabareiBaTh IUIAH pEIICHUS NPOOJIEMBI C YYETOM
aHaJIM3a UMEIOLINXCA MAaTepUAIbHBIX M HeMaTepUaIbHBIX
pecypcoB; CTaBUTh MPOOJIEMBbI W 33Ja4H, JOIMYCKAIOIIHNE
albTepHATUBHBIC PELICHUS.

COXpaHEHMsI  DJEKTPUUECKOIO  3apsja, 3aKOH  COXPAaHEHUs
MaccoBOIO 4HcCja, HOCTysnarel bopa, 3akOH paguMoOaKTHBHOIO
pacnajzia); yBEpeHHO€E MCIOIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEN
IpU aHau3e GU3NUECKUX SBJICHUN U NIPOLECCOB;

IIP6 6. BiageHue OCHOBHBIMM METOJAMU HAYYHOI'O I1O3HAHUS,
UCMOJb3yeMbIMU B (DU3MKE: IMPOBOAUTH INPSAMBIE U KOCBEHHBIE
U3MepeHus: (PU3MUECKUX BETUYMH, BHIOMpAs ONTUMAIBHBINA CIIOCO0
U3MEpPEHUs W UCIOJIb3ys  HU3BECTHBIE  METOABl  OLECHKHU
MOrPEIIHOCTEN HU3MEPEHHI, MPOBOJUTH HCCIENOBAHUE
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH C HUCHOJIb30BAHUEM IPSIMBIX
U3MEpEHUl, OOBACHATH IIOJyUYEHHBIE pPE3YyJbTaThl, HCIOJb3YS
¢u3nyeckue TEOpUH, 3aKOHbl M IOHATHUS, U J€JIaTh BBIBOJIBI;
coOmonaTh mpaBWwia OE30MacHOTO Tpyda TpU IPOBEICHUH
UCCIICIOBAaHUM B paMKax y4yeOHOro SKCHEpUMEHTa M Yy4eOHO-
MCCIIE/IOBATEIILCKON JICATEIIFHOCTU C UCIIOJIb30BaHUEM IH(PPOBBIX
U3MEPUTENIbHBIX YCTPOMCTB U J1a0OpaTopHOro 000pYAOBaHMS,
c(OpMUPOBAHHOCTh NIPEJCTABICHUH O METOJaxX IOJY4YEHHUS
HAy4YHBIX aCTPOHOMUYECKUX 3HAHUH.

IT1P6 7. ChpopMupOBaHHOCTh YMEHHS pellaTh pacdeTHbIE 3a7auu C
SBHO 3aJlaHHON (u3nyeckoil MoOAeNblo, UCHONb3ys (PU3UUYECKHe
3aKOHbl M TMPHUHIMIBI;, HAa OCHOBE aHalu3a YCIOBHUS 3ajauu
BbIOMPATh (PU3MUYECKYIO MOJEIb, BBIICIATh (PU3MUECKUE BETUYMHBI
1 (hopMyIibl, HEOOXOAUMBIE IJISl €€ PELICHUs], POBOJUTH PacyeThl
U OLIEHUBATh PEAJIbHOCTh MOJYYEHHOIO 3HAuYeHUs (U3UUECKOM
BEJIMUMHBI; pelllaTh KaueCTBEHHBIE 33Ja4H, BHICTPAanUBas JIOTHYECKU
HENPOTUBOPEUYMBYIO IIETIOYKY PpacCyKIEHUH C Omopod Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHHUS.

OK 02. HWcnomnb3oBatTh
COBpPEMEHHEIC CpencTBa
ITOMCKa, aHaIm3a 51
UHTEPIIPETAIAN
uH(popMaIuy, u
MH(pOpMaIlMOHHbIE
TEXHOJIOTHH A

JIMuyHOCTHBIE pe3yabTaThl JOJDKHBI OTpaXkKaTb B YacTH
LEHHOCTH HAyYHOTO MO3HAHUS:

- c(OPMHPOBAHHOCTD MHPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHON MpaKTHUKH, OCHOBAaHHOTO Ha
JMaJIore KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MecTa B MOJIMKYJIBTYPHOM MUPE;

I1P6 5. YMeHHe y4MTHIBaTH T'PAHUIBI NPUMEHEHUS W3YyUEHHBIX
buznyecKkux Mojenel: MarepuaibHas TOYKa, WHEpLUHalIbHas
CHUCTEMa OTCYeTa, HJEaNbHBIM Ta3; MOJCIMU CTPOCHMS Ta30B,
KUJKOCTEH M TBEPABIX TEJ, TOYECHHBIM DJIEKTPUUYECKHUN 3apsf,
AlepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO sapa IIpH
pereHnu GU3NIECKUX 3a7a4,

IIP6 9. CdopMUpoBaHHOCTH

COOCTBEHHOM IMO3ULMU 110
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BBIITIOJTHCHU A

3aaa4

npodeccuoHanbHOM
JeATeTbHOCTH

- COBEpLICHCTBOBAHME  SA3BIKOBOM M  YUTATEIbCKOU
KYJBTYpBl KaK CpPeJCTBAa B3aUMOJICHCTBUS MEXAY JTHOAbMU
Y TIO3HAHUS MUPA;

MeranpeaqmeTHble  pe3yabTaThl  JOJKHBI  OTPaXKarh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
IIO3HABATEJIbHBIMU ACHCTBUAMMU:

B) paboTa ¢ nHpopMaIuei:

- BIAJeTh HAaBBIKAMHM IOJY4YEHUS HMHPOpPMaLUU U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYILLIECTBIIATh IIOUCK, AaHaJIW3, CHCTEMAaTHU3aLUI0 U
UHTEpHpEeTannio HHPOPMALUN PA3TUIHBIX BHIOB U (HopM
IPECTaBICHHUS;

- co3JaBaTh TEKCThl B Pa3IMUHBIX (hopMarax C y4yeToM
Ha3HaueHus MHQoOpManmuuM U  LEJIEeBOM  ayIUTOPHH,
BbIOMpass ONTHMaJbHYIO (OpMYy TMpEACTaBICHUS U

BU3YyaJIU3al1H;
- WCHOJB30BaTh  CpeACTBa  WHGPOPMAIMOHHBIX U
KOMMYHHKaIIHOHHBIX TEXHOJIOTUI B peleHnn

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AallMOHHBIX
3a1a4 ¢ coOMroieHueM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUs, TTPABOBBIX
U OTHYECKUX  HOpPM, HOpPM  HMH(OpMAIMOHHOU
0€30I1aCHOCTH;

- BJIQACTh HAaBBIKAMHM pPAcClO3HABAHMS M  3allUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OTHOIIEHHIO K (pU3NYecKOi MH(OpMAIMH, TTOITY4aeMON U3 pa3HbIX
MCTOYHUKOB, YMEHHUI HCHOJB30BaTh HU(PPOBbIE TEXHOJOTMU MJIs
IIOMCKA, CTPYKTYpPUPOBAHMs, HHTEPIPETALMM W TNPEICTABICHUS
y4eOHOW M HAy4YHO-TIOMYJISIpHOW WH(OpMAIMU; pa3BUTHE YMEHUU
KPUTHYECKOTO aHAJIM3a MOJIy4aeMOoi HH(pOpMaIuu.

OK 03. IlnanupoBaTh Hu

JIM4YHOCTHBIE PE3YIbTAThl HOJIKHBI OTpaXaTb B YaCTU

ITIP6 9. CdopMHUpPOBAaHHOCT, COOCTBEHHON  TO3UIMH IO

pean30BbIBATH JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUS: OTHOUICHMIO K (pu3mueckoil MHPOpMaIUH, MOJIydaeMoi U3 pa3HbIX
CoOCTBEHHOE - CIOCOOHOCTh OICHWBATh CHUTYallMI0 M TPHHAMATh | HCTOYHUKOB, YMEHHUI WCIIONBb30BaTh IH(POBBIE TEXHOJIOTHU IS
npoheccuoHaIbHOE U | OCO3HAHHBIE pEILICHHS, OPUEHTUPYICh HA MOPAIBHO- | IIOMCKA, CTPYKTYpPUPOBAHUSA, HMHTEPHPETAUU U IPEICTABICHUS
JMYHOCTHOE pa3BHUTHE, | HDABCTBEHHBIC HOPMBI U IECHHOCTH; y4eOHOU M Hay4YHO-TIOMYJSIPHOW MH(MOPMAIUH; Pa3BUTHE YMEHUI
npeaANIprUHUMATCIBCKYIO -OCO3HAaHUEC JIMYHOI'0 BKJIaA B IOCTPOCHHUEC YCTOﬁqHBOFO KPUTHYCCKOI'O aHaIn3a nonyqaeMoﬁ I/IH(i)OpMaHI/II/I.

JeSITeTbHOCTD B | Oynymiero;

npodeccuoHanbHOM MeranpeaMeTHble  pe3ysNbTaThl  JOJDKHBI  OTPakaTh:

cepe, ucnosp30Bath | OBnageHue YHUBEPCAIbHBIMU PErYJISTUBHBIMU




3HaHUSA 110 IIPaBOBOM U
(MHAHCOBON T'PaMOTHOCTHU
B PAa3JIMYHBIX YKU3HEHHBIX
CUTYaLUsAX

JICUCTBUSIMU:

a) CaMOOpTaHU3aIHUS:

- CaMOCTOSITEJIbHO  OCYIIECTBJIATH  IO3HABATEIIbHYIO
NeSITeIbHOCTh,  BBISBJISAITH ~ MPOOJIEMBI,  CTaBUTh U
dbopMynTupoBaTh COOCTBEHHBIE 33]]a4i B 00Pa30BaTEIBHOM
NeSITEIIbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- CAMOCTOSITEJIBHO COCTABIIATh IJIaH PEIICHHSI TPOOJIEMBI C

y4eTOM MUMEIOLINXCS pecypcos, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;

CHocOoOCTBOBaTh  (DOPMUPOBAHHIO W MPOSBICHUIO
IMIMPOKOM 3pyIUMIUM B pa3HbIX o00JacTAX 3HaAHUI,
IIOCTOSSHHO ~ TOBBIIIATh  CBOM  00pa3oBaTENbHBI U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

- HUCNOJNb30BaTh IpHEMbl pediaeKcuu i  OLEHKH

CUTYyalluu, BbIOOpa BEPHOI'O PELLICHUS;
- YyMETb OLEHMBATb PUCKU U CBOEBPEMEHHO INPUHHUMATH
peneHus 0 X CHUKEHHUIO

OK 04. DOdodexrusHO
B3aMMOJICHCTBOBATH u
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

JIn4HOCTHBIE pe3ynpTaThl JOJDKHBI OTpPa)kaTb B YaCTH
LEHHOCTH HAyYHOT'O NTO3HAHUS:

- OBJIQJICBaHHE HAaBBIKAMHU YUeOHO-UCCIIE0BATENbCKOH,
MPOEKTHOM M COIIMATIbHOM NEATEIIbHOCTH;

MeranpenMeTHble  pPe3yabTaThl  JOJDKHBI  OTPa)Karh:
OsazexHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cCOBMECTHAsI I€SITEIbHOCT:

- IOHUMATh ¥ UCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U
UHAUBUAYaAJIbHON paboThI;

- BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JACUCTBUH C
Y4eTOM OOIIMX HMHTEPECOB M BO3MOXHOCTEH KaKIOTO
YJIeHa KOJIJICKTHBA,

- TpUHAMATh [EIH  COBMECTHOH  JICATEILHOCTH,
OpPraHU30BBIBaTh M KOOPJIMHHPOBATH JEHCTBUS MO €€

IIP6 10. OsBnaneHue yMmMeHMAMH paboTaTh B TIpynme cC
BBITIOJTHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIeH, IJIAaHUPOBAThH
paboTy Trpynmbl, pPalMOHAIBHO pacCHpeAessaTh JesATeIbHOCTh B
HECTaH/IapTHBIX CUTYallUsX, aJ€KBaTHO OLICHWBAThH BKJIAJ KaXJ0Tr0
U3 YYaCTHUKOB IPYIIIBI B pellIeHHe paccMaTpuBaeMoi poOIeMbl.




JOCTHKEHHIO: COCTABIIATH ILIaH JIECHUCTBHUM, PACIPEIEIIATh
poJIM € Y4YeTOM MHEHHMH y4YaCTHHUKOB, 0OCYyXIaTb
pe3yIbTaThl COBMECTHON pabOTHI;
-OLICHUBaTh KAaueCTBO CBOETO
Y4aCTHMKAa KOMAaHIbl B
pa3paboTaHHBIM KpUTEPUSIM;
-Ipe/yIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C ITO3ULIUU
HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
KOOPAWHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSX
peasbHOro,  BUPTYaIbHOIO M KOMOMHHMPOBAHHOI'O
B3aUMOJCHCTBUS;

-OCYILECTBJIATH IO3UTUBHOE CTPATETNYECKOE MIOBEJICHUE B

BKIIaJla W  KaXKIOro
o0muii  pe3ynabTaT IO

pa3IMYHBIX  CHUTYyalUsIX, MPOSBIATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

OsgnajgcHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:
- MPUHUMaThb MOTHMBBI M apryMEHTHl APYTHX JIOJEH NpHU
aHAJIM3€ PE3yJIbTATOB AEATEIHLHOCTH.

OK 05. OcymecTBusTh
YCTHYIO H THCBMEHHYIO
KOMMYHHKAIHIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit ®@enepanuu c
y4eToM 0CcoOeHHOCTEN
COLIMAJIBHOTO u
KYJBTYpHOTO KOHTEKCTa

JIngHOCTHBIE PE3YNbTATHl JOJKHBI OTPAXXaTb B YacTH
ACTETUYECKOTO BOCIIUTAHUS:

- DCTETUYECKOE OTHOLIEHHE K MHUPY, BKIKOYas DCTETUKY
ObITa, HAYYHOIO W TEXHMYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa ¥ OOLECTBEHHBIX OTHOLIECHUH;

B 00J1aCTH MAaTPUOTUYECKOTO BOCITUTAHUSI ITPOSIBIIATH:
-[ICHHOCTHOE OTHOILIEHUE K IOCYJapCTBEHHBIM CUMBOJIAM,
HMCTOPUYECKOMY W IPUPOJHOMY HACIEAMIO, aMsATHHUKaM,
TpaguuusaM HaponoB Poccum, noctmxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYJIE;

MeranpeameTHble  pe3yiabTaThl  JIOJDKHBI  OTPAXaTh:
OsmageHne VHUBEPCATHHBIMH ~ KOMMYHUKATHBHBIMHU
JEUCTBUSIMU:
a) oOIieHue:

- OCYHICCTBJIATH KOMMYHHKAIIUHU BO BCCX C(bean KHU3HH,

ITP6 1. CchopMupoBaHHOCTb MNPENCTABIEHUH O POJIM M MeCTe
(GU3UKN U aCTPOHOMUHU B COBPEMEHHOW HAay4yHOW KapTHUHE MHpa, O
cucreMooOpa3zymomeil ponu QUMK B Pa3BUTHH €CTECTBEHHBIX
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJIE POCCHUCKUX
U 3apyOeXHBIX YYEHBIX-(PU3MKOB B pa3BUTHE HAYKH; IMOHMMaHUE
¢u3nyecKkoil CyIIHOCTM HAOMIOAaeMbIX SIBJICHUM MHKPOMUDA,
MakpoMupa WM MeraMHpa; IIOHMMAaHHE pOJIUM acCTPOHOMHUU B
MIPAKTUYECKOW JIEATEIIbHOCTH 4YeJIOBEKa W JAIbHEHIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, pPOJIM (GU3UKK B  (OPMHUPOBAHUHU
Kpyrozopa " (yHKIMOHAJIBHOM TPaMOTHOCTH YeJOBeKa s
peLIeHUs IPAKTUYECKUX 3a1a4.
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- Pa3sBCPHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUA
C UCITIOJIb30BAHUEM SA3BIKOBBIX CPEACTB.

OK 07. CopelicTBOBaTh
COXPaHEHHUIO
OKpY>Karoleu cpensl,
pecypcocOepeKeHHUIO,
OpUMEHATh  3HaHWUA 00
U3MEHEHUU KJIuMarTa,
OPUHLUIIBL  OEpeXIUBOrO
MIPOU3BO/ICTBA,

3¢ (HEeKTHBHO JIEHCTBOBATH
B Ype3BhIYAITHBIX
CUTYalHsix

JImyHOCTHBIE PE3YIbTAThl MOOJIKHBI OTpPaXaTb B YaCTU
J3KOJOIrH4YC€CKOIro BOCIIMTAHUA:

- chOopMUPOBAHHOCTh  JKOJOTMYECKOW  KYJBTYPHI,
IIOHMMAaHHE BIIMSTHUS COLIMATILHO-DKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE NPUPOJHOM M COLHMAIBHOU
Cpenpl, OCO3HaHHE r7100aJIbHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IUIAHUPOBAaHHME M  OCYILIECTBICHHE JIEHCTBUH B
OKpYKaloIlleW CcpeAae Ha OCHOBE 3HAHUA  LeNed

YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;
- AKTUBHOE HENpPUATHE ACUCTBUMN, IPUHOCAUIMX BpPENX
OKpYXKaloIlleH cpefe.

I1P6 8. CdopMHUpPOBaHHOCTH YMEHHS MPHUMEHSTH IOJIyYCHHbIC
3HAHMSA I OOBSICHEHHS YCIOBHH TIPOTEKaHUS (QHU3MYECKUX
SBIICHUN B MPHUPOJEC M JUIA MPHHATUS NPAKTUYECKUX PEIICHU B
NOBCETHEBHOM KM3HM JUIg oOecrieueHus Oe30MacHOCTH IIpH
oOpamieHUd ¢ OBITOBBIMH ~ NpHOOpaMH U TEXHHUYECKUMHU
YCTPOMCTBAMH, COXPAaHEHUS 310pOBbS M COOJIIOACHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKpY’KAIOWIEH cpeie; MOHUMAaHUEe
HEOOXOMMOCTH MTPUMEHEHUS JOCTHKCHUH (PU3NKU M TEeXHOJIOTHIA
JUTS PallMOHATIBHOTO TMPHPOJIOTIOIE30BAHMS.

TTK® 3.1 I1aHMpOBATh U OPTAHW30BEIBATH PAOOTY 110 TPAHCIIOPTHO-JIOTHCTHYECKOMY OOCITYKHBAHHIO B Chepe TPy30BEIX MEPEBO3OK

3 VkassiBatores IIK, sneMeHTH KOTOpHIX (opMHpyeT NpHKIagHOW MOAyNb (TpodecCHOHATBFHO OpHMEHTHPOBAaHHOE coaepkaHwme) B cooTBercTBUU ¢ PI'OC peammsyemoit
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMeTa U BU/bI Y4eOHOl padoThl

Bua yueOHo# padoThl O0bem B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OcHOBHOE coep:kanue’ 95
B T.4..

TEOPETHYECKOE 00yUeHHe 53
IIPAKTUYECKHUE 3aHSATH 16
n1ab0opaTOpHBIEC 3aHATHUS 26
8 mM.4. NPopheccUOHANbHO OPUEHMUPOBAHHOE CcodepIicanue (codepiicanue 32
NPUKIAOH020 MOOYIIA)

CamocrosiTesibHas padoTa 00y4arIerocs 19
IpomesxyTouHas aTTecTauus (3Kk3amen)® 30

# OcnosHoe coJiep)kaHKe BKITIOYACT COZEpIKaTesIbHbIE JIMHUM 10 yuyeOHOMy mpeamery «®Pusukay» (6a30BbIH ypOBEHB)
denepanpHOll 00pazoBaTENLHON POrpaMMBI CPEJHEro 00IIero 00pa3oBaHMsl, yTBEPKICHHON MprUKa3oM MUHHCTEpCTBA
npocsemenus Poccuiickoit @enepanuu ot 18 masg 2023 r. N 371 (B penakuuu Ilpukaza Munnpocsemenus Poccun ot
9 okTs0pst 2024 . N 704).

5 [IpodeccronanbHO OPHEHTHPOBAHHOE COAEPKAaHNUE PACIIPEAEICHO IO pa3zienaM (TeMaMm).

6 .
dopMma NMPOMEKYTOUHON aTTECTAllMM W KOJUYECTBO 4YaCOB, OTBOJUMBIX Ha €€ MPOBEIECHUE, PErIaMEHTUPYIOTCS

yuebnbiM ianom OIT CIIO.
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2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

®opmupyemMbie 0011IHE

H 7 | O0bem
aMMeHOBaHHe Copaepxxanue yueOHOro Mmarepuasia (0CHOBHOe U NPo¢ecCHOHAJILHO OPHEHTHPOBAHHOE) ', 4ACOB "
pa3aesioB U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTUYMH) npodeccuoHaIbHbIE
KOMIIeTeHIIUH
1 2 3 4
1 cemecmp

Paznen 1. ®u3uka M1 MeTO/1bI HAYYHOT'O O3HAHUS 3

Tema 1.1. BBenenue Coaepixanue yueOHOTro MaTepuaJa:
®usuka - Hayka o mnpupoje. HayuHble MeToabl MO3HaHUS OKpy’Kawomero mupa. Pounb
OKCIEPUMEHTAa W TEOpPUU B TIPOIECCe TMO3HAHUSA MPHUPOILL. IDKCHEPUMEHT B (PHU3HKeE.
MonenupoBanue Gpu3nYecKux ABJIeHUN U nporieccoB. Hayunsie runoressl. Ou3nueckue 3aKOHbI 2 OK 03
U Teopuu. ['paHHIBI MPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpuHIMN coorBeTcTBHs. Ponb m OK 05
MecTo (pu3uku B (POPMUPOBAHUU COBPEMEHHOM HAay4yHOH KapTHHBI MUpPA, B MPAKTUYECKOM
NEeITeILHOCTH JIIOIEH
CamocrosiTesibHast padoTa o0yuarommuxcs Nel 1
3anosiHeHne Tabauibl «MeTo 1bl HAYYHOT'O MO3HAHMS

Pa3nes 2. Mexanuka 21

Tema 2.1. Knunemaruka Coaepixanue yueOHOro MmaTepuasa: OK 01
MexaHn4ueckoe JABHXXCHHUC. OTHOCHUTENBLHOCTh MEXAHUYECKOTO JABMKCHUA. Cucrema oTcUeTa. OK 02
Tpaextopust. Ilepememienue, cKOpocTb (CpeiHsss CKOPOCTb, MIHOBEHHAas CKOPOCTb) U OK 04
YCKOpEHUE MaTepUaJbHOM TOYKHM, MX MPOEKIUU HAa OCH CUCTeMbl KoopauHar. CrioxxeHue 3 OK 05
NEPEMEIIEHUI U CIIOXKEHHE CKopocTed. PaBHOMEpHOE M paBHOYCKOPEHHOE MNPSMOJIMHEHHOE OK 07
nBukeHue. ['paduky 3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHs], MMyTH U HEpeMEIIeHHs K32 3

MaTepuaabHOW TOYKH OT BpeMeHU. CBOOOAHOE mMajieHue. YCKOpEeHHEe CBOOOJHOTO MaaeHUS.
KpuBonuneliHoe nBrkeHue. J[BUkKeHHE MATepHAIbHON TOYKH MO OKPYKHOCTH C MOCTOSTHHOM

" O6paszoBaTeNbHas OPraHu3alys BIIPABE CAMOCTOATENLHO ONPEENATh MOCIEN0BATEILHOCTh U3YUEeHHUs PA3/IE]oB H TeM, BXOJAIIMX B HUX, a TAKXKE [ePepacipeIe)iaTh KOIMYECTBO
4acoB JJIsl OCBOCHHsI OOyYaloUIMMHCS Y4eOHOro Marepuajia, C y4eTOM JIOTHMKH (OPMUPOBAHUS MPEJAMETHBIX PE3YJbTATOB, OOLIMX W NPO(ECCHOHANBHBIX KOMIETEHIINH,
MEXIIPEIMETHBIX CBSI3€H ¢ APYIrMMH y4eOHBIMU AUCIUILIMHAMHU 00Ie00pa3oBaTeIbHOTO U 00IIepoheCCHOHAIBHOTO NHUKIIOB yuebnoro miana OIT CIIO.
8 TIK ®I'OC CIIO cnenuanbHOCTH JOJKHBI OBITH OTPAXKEHBI B COAEPKAHUN y4eOHOro MaTepuana.
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0 MOJYJIK CKOPOCTBIO. VYTJIOBash CKOpOCTb, JIMHEHHAas CKOpocTh. llepmonm u dacrtoTa
obpamienus. LleHTpocTpeMuTenbHOE yCKOpeHUue. TexHuueckue ycmpoucmea u npakmuyeckoe
npuMeHerue: CRUOOMemp, O8UNCEHIUE CHAPO08, YenHble U peMeHHble nepedadu ™

IIpakTnyeckoe 3ansaTue Nel
W3yuenue nNBM>KEHUs Tej1a, OPOLIEHHOTO TOPU30HTAIBHO

CamocrosiTesibHas pabora o0y4yarommxcs Ne2
3anonHenue Tabiauubl «lIpsMonuHeliHOe paBHOMEpPHOE JBUXKEHHE M IPSIMOJIMHEHHOe
PaBHOYCKOPEHHOE JIBUKEHUE

Tema 2.2. JIlunamMuKa

Conep:xanue yueOHOro MaTepuasa:

[Ipunnun otHocurensHOCTH ['ammies. IlepBeii 3akoH HproTona. MHepruanbHbIE CHUCTEMBI
orcuera. Macca tena. Cuna. Ilpunuun cynepniozunuu cui. Bropoil 3akon HeroToHa miis
MarepuaibHOW Touku B uHepmaibHoil cucteme orcueta (MCO). Tperuii 3akon Herotona miis
MarepuaibHbIX TOYEK. 3aKOH BCEMHUpPHOro TAroteHus. Cuna Tsoxectu. IlepBas kocMmuueckas
ckopoctb. Cuna ympyroctu. 3akon ['yka. Bec tenma. Tpenue. Buasl Tpenust (moxos,
cKousbkeHus1, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHUs CKOIbKEHUS U CHIIa TPEHUS
nokosi. Koapduument tpenus. Cuna cOnpoTUBIECHUS NPU JIBUKEHUM Tela B KUIKOCTH WU
raze. [locTynarenbHoe U BpalaTelbHOE JBHKEHHE aOCONIOTHO TBEPAOTO Tela. MOMEHT CHIIBI
OTHOCUTENbHO Oocu BpamieHus. [lneuo cunbl. YcnmoBusi paBHoBecusi TBepaoro tena B MCO.
Texuuueckue ycmpoucmeéa u npaKkmuyeckoe HpUMeHeHue: NOOWUNHUKU,  OBUNCEHUE
UCKYCCMBEHHbIX CNYMHUKOB ™

IIpakTnyeckoe 3ansaTue Ne2
W3ydenue nBuxenust Opycka o HaKJIOHHOW MJIIOCKOCTH MOJ IEHCTBUEM HECKOJIBKHUX CHII

JlabopaTopuas padora Nel
VccnenoBanue ycinoBuii paBHOBECHS TBEPJIOTO Tella, HMEIOIIET0 OCh BPaIlCHHS

CamocrosiTesibHas padora odyuyaromuxcs: Ne3
3anonHeHue Tabaunbl «Cuibl B TMHAMUKE)

Tema 2.3. 3aKOHBI
COXpaHeHMs B
MeXaHUuKe

Conep:kanue yuyeOHOro MarepuaJa:

Mexanunueckasi pabota 1 MOIIHOCTh. KuHetndeckas sHeprus. [loreHmanbHas sHeprus. 3aKoH
COXpaHEHUs MeXaHW4YecKoil sHepruu. PaboTa cuibl TsSKecTH U cuiibl ynpyroctu. [lpumenenue
3aKOHOB coXxpaHeHus. Vcronbp3oBaHHe 3aKOHOB MEXaHUKU JUIS OOBSICHEHUS JBUKCHHS
HeOECHBIX Tell H IJIs1 pa3sBUTUA KOCMHYCCKHUX I/ICCJIe}IOBaHHfl, T'paHULlbl TPUMCHHUMOCTHU
KJIACCMYECKOW MexaHWKu. VMmynsCc MaTepuanbHOW TOYKHM (Tela), CHCTeMbl MaTepualbHBIX
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To4yeK. MIMITynbC CHJIBI U1 M3MEHEHHE MMIYyJbca Tena. 3aKOH coxpaHeHus umnyiasca B MCO.
PeaktuBHOoe nBmkenue. Pabora cunbl. MomHocTh cmibl. KuHertndeckas — sHeprus
MaTepualbHOW Touku. Teopema 00 H3MEHEHMM KuHeTH4YecKoW sHeprud. lloTeHumanbHas
sHeprus. lloTeHumanbHas »HEprus ymnpyro aedhopMupoBaHHON NpYXKHUHBI. [loTeHUManbHAsS
SHeprus Tena BOIM3M noBepxHOcTH 3eMid. [loTeHInanbHble 1 HenoTeHIMaIbHble CUIIbl. CBsI3b
paboThl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM MEXaHMUYECKOW HHEPTUU CHUCTEMBbI Tel. 3aKOH
COXpaHEHMsI MEXaHUUECKOM dHepruu. Ynpyaue u neynpyaue cmoakHogeHus ™

IIpakTnueckoe 3ansaTue Ne3

TexHuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMep, MPYKUHHBIN 2
MUCTOJIET, TBUYKEHNUE NCKYCCTBEHHBIX CTYTHUKOB U PAKET
JlaGoparopHnasi padora Ne2 2
WccnenoBanue cBs3M pabOThI CUJTBI C U3MEHEHUEM MEXaHWYECKON YHEPTUU Teja
CamocrosiTesibHas padoTa o0yuarmuxcs Ned 1
Pemenue 3agau

Pa3znea 3. MoJjiekyJsipHasi GM3NMKa ¥ TEPMOTHUHAMHUKA 21

Tema 3.1 Ocnosbl | Conep:kanue yueOHOro MaTepuaa:

MOJIEKYJISIPHO- OCHOBHBIE TIOJOKEHUSI MOJEKYJISIPHO-KMHETHYECKOW TEOpPHH W WX ONBITHOE OOOCHOBAHUE.

KHHETHYeCKOH TeOpuun BbpoynoBckoe naBmwxkenue. Juddys3us. Xapakrep ABMKEHHUS € B3aUMOJEWUCTBUS YACTHII
BelecTBa. Mojed CTPOCHHS Ta30B, JKUJIKOCTEH W TBEPABIX Tell U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojeneil. Macca u pa3Mepsl Molekyia. KonndecTBo BeliecTBa.
[Tocrosunas Asoraapo. TemnoBoe paBHoBecue. Temmeparypa u ee usMmepenme. I[llkana OK 01
temneparyp Lenbcus. Mogens wupeanbHoro raza. OCHOBHOE YpaBHEHHME MOJEKYISIPHO- 3 OK 02
KMHETHYECKON TEOpUU uJcabHOrO ra3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHeu OK 03
KMHETUYECKON 3HEpPruM TEIUIOBOTO ABMXEHHUs dvacTul] rasza. lllkama temmneparyp KenbBuHa. OK 04
l'azoBbie 3akoHbl. YpaBHeHHe MenneneeBa-Knaneiipona. 3akon Jlambrona. M3omponecchl B OK 05
UJealbHOM Ta3e ¢ TOCTOSIHHBIM KONWYEeCTBOM BemiecTBa. ['paduueckoe mpencraBieHue OK 07
M30MPOIIECCOB: HM30TEepMa, H30Xopa, m3obapa. Texwuueckue ycmpoticmeéa u npaKmuyeckoe IIK 2.3
npumeHenue: mepmomemp, bapomemp
IIpakTuyeckoe 3ansiTue Ne4 1
W3mepenne maccol BO3/1yxa B KJIACCHOM KOMHATE
JlabopaTopHas padora Ne3 5

W3y4yeHune n3obapHOro mporecca
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CamocrosiTesibHasi padoTa odyuarommxcst NeS
3anonaenue Tabmuibl «M30mporeccs)

Tema 3.2. OcHOBBI
TePMOJAMHAMUKH

Conep:kanue yuyeOHOro MaTepuaJa:

Buytpennss sneprust. Pabora u temnonepenaya. KonuuecTBo TemIoTsl. Y paBHEHHE TEMIOBOTO
Oamanca. IlepBoe Hawano TepMOAWHAMHUKH. AnuabaTHBI mporecc. Bropoe Hauamo
tepmoauHamuku. TermoBele napurarenu. KIIJ[ temnoBoro nBurarens. OxpaHa HOpUpPOABL.
TepmoauHamuueckass cucteMa. BHYTpeHHssi SHEprusi TEPMOAMHAMUYECKOHM CHUCTEMBI H
crocoObl ee m3MeHeHus. KomudecTBo TeIioThl U pabota. BHYTpEeHHSISI SHEPTUST OJJHOATOMHOTO
uJeanbHOro rasza. Buael Termonepenauu: TEIJIONPOBOAHOCTb, KOHBEKIUS, W3IIyYCHHE.
VYnaenpHas TemioeMKOCTh BelecTBa. KomudecTBo TemnoTsl npu Temnonepenaye. [lonstue o6
anunabatHoM mponecce. IlepBblii 3akoH TepMmoauHaMuKd. I[IpuMeHeHHEe MepBOro 3aKoHa
TEPMOJIUHAMUKHU K m3omporeccaM. ['paduyeckas nHTEprnpeTanys padoTel ra3a. Bropoii 3akoH
TepMoauHamMuku. HeoOpatumocThs mpoueccoB B mpupoze. TersoBble MamuHbl. [IprHIMIIBI
JCHCTBHS TeIIoBbIX MamuH. [IpeoOpa3oBanms SHEPTUU B TEILIOBBIX MamuHax. KoadduimeHt
MOJIE3HOTO JieicTBUsl TeruioBod MamuHbl. ukn KapHo u ero koadduiueHT moie3HOro
NecTBUs. ODKOJOrMYecKHe MpoOJeMbl TEMJIOIHEPreTUKu. Iexuuueckue ycmpoucmea u
npakmuyeckoe npumMeHeHue: 08ueameslb GHYMPEHHe20 C20paHus, ObIMOGOL XO0N0OUTbHUK,
KOHOUyuouep ™

JlabopaTopnasi paGora Ne4
M3MepeHue yenbHON TEI0EMKOCTH

CamocrosiTesbHast padora o0y4yarommxcs Ne6
Pemenne 3anau

Tema 3.3. ArperarHsbie
COCTOSIHUSI BellecTBa U
(hazoBbie nepexoanl

Conep:xanue yueOHOro MaTepuasa:

[TapooOpazoBanue u koHAeHcarus. Vcnapenwe u kunenwe. AOGCONIOTHAsS W OTHOCHTEIbHAsS
BIIQXKHOCTh BO31yxa. HackileHHbIN map. YenbHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTD
TeMIIepaTypbl KUIICHHUsI OT naBiieHus. TBepmoe Teno. Kpucrammuyeckue u amopdHbIE Tena.
AHM30TpOTIUS CBOMCTB KpuUCTa/UIoB. Kujakue Kpuctaiibl. COBpEeMEHHbIE MaTepHalbl.
[InaBnenne W Kpuctammusamus. YaenbHas TemioTa IuiaBiaeHus. CyOmumarus. Ypasnenue
menioeoeo bananca™

IIpakTHyeckoe 3ansaTHe NeS
Texnuueckue ycmpoucmea u npaKxmuieckoe npUMeHeHue. 2ucpomemp U ncuxpomemp,
Kanopumemp,  MeXHONA02UU  NOJYYEHUs COBPEMEHHbIX — MAamepuanos, 6 MOM  YUCie
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HAarnomamepualoes, u HanomexHono2uu™

JlaGopaTopHasi paGora NeS

OnpezeneHrie BIaKHOCTH BO3yXa 2
CamocrositesibHast padoTa o0y4yarommxcst Ne7 1
3anonHeHue Tabauibl «ArperarHble COCTOSHHSI BEHIECTBAY
Pa3nen 4. DjeKTpoAMHAMUKA 25
Tema 4.1. | Copepxxanue y4yeOHOro MaTepuaJa:
DIIEKTPOCTATHKA DnekTpusanus Tell. JNeKTpudeckuid 3apsai. [[Ba Buaa snexkrpuyeckux 3apsaos. [IpoBoaHuKw,
JOUDJIEKTPUKA M TOJYNPOBOJHUKHU. 3aKOH  COXPAaHEHHUS  DJIEKTPUYECKOTO  3apsja.
B3aumopeiictBue 3apsigoB. 3akon Kynona. TodeuHbId 37I€KTpUUYECKHI 3apsll. DIEKTPUIECKOE
nosie. HanpsbkeHHOCTh 35iekTpuyeckoro nodist. [IpuHuun cynepno3uuuu 3JeKTPUYECKUX MOJeH. 3
JIuHUM HaNpsDKEHHOCTH 3JIEKTpUYecKoro mnois. Pabora cui 31eKTpOCTaTMUECKOro IOJs.
[Torenuuman. Pasnocts noreHuumanoB. [IpOBONHUKM M AUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM
nosie. Juanexkrpuyeckas MpOHUIIAEMOCTb. DJeKTpoeMKocTh. KoHaeHcaTop. DIeKTpOeMKOCTh
TJIOCKOTO KOHJICHCATOpa. DHepaus 3apsjiceHHo20 KoHoeHcamopa ™
IIpakTu4yeckoe 3ansaTue Ne6 OK 01
Texnuueckue ycmpoucmea U NpaKmuiyeckoe npuMeHeHue: 31eKMpPOCKON, 2J1eKmpomemp, 1 OK 02
neKmpocmamuyeckas — 3auwumad, 3azemnenue  1eKMponpudopos, KOHOeHcamop™, OK 03
KOIMPOBAJIBHBIN anmnapar, CTpyWHBIN IPUHTEP OK 04
CamocrosiTesibHast padora Ne§ 5 OK 05
Pemenne 3anau OK 07
Tema 4.2. Iloctrosinnbiii | Conep:kanue yueOHOro MaTepuaja: K 2.3
JIEKTPUYECKU I TOK. | DIEKTPUUYECKUIN TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. Mcrounuku toka. Cua
Toxkm B  pazauubix | Toka. [locTosusbii Tok. Hanpspkenme. 3akoH Oma Uit ydacTKa LENH. OJIEKTPUUECKOE
cpenax COINPOTHUBIIEHUE. YIeTbHOE CONpPOTHBJIEHHE BemlecTBa. [locnenoBarenbHoe, MapaieNbHOE,
CMEIIaHHOE COEeIMHEHHE MPOBOJAHMKOB. PaboTra snexkTpuyeckoro toka. 3akoH Jlxoyins-JIeHua.
MOIHOCTE 3JIEKTPUYECKOrO0 TOKAa. ODJIEKTPOABWKYIIAS CHJIA U BHYTPEHHEE COINPOTHBICHUE 4

HMCTOYHMKA TOKa. 3akoH OMa [y NOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. Koportkoe
3aMbIKaHUE. DJIEKTPOHHAS TPOBOJUMOCTH TBEPJBIX METAIOB. 3aBUCHMOCTH COIMPOTHBIICHHS
METaJUIOB OT Temneparypbl. CBEpXIPOBOJIUMOCTh. DIIEKTpUUECKUI TOK B Bakyyme. CBolcCTBa
ANEKTPOHHBIX TydkoB. [lomynmpoBomnumku. CoOCTBEHHas U TPUMECHas MPOBOJAUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p-N-nepexona. [lonynpogoonuxosvie npubopsl. Inekmpuieckuil
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MOK 6 pacmeopax u pacniaéax 9aeKmpoiumos. NeKmposumudeckas OucCoyuaysl.
Onexmponuz. Onekmpuueckuti moxk 6 easax. CamocmosmenvHulil U HecamMoCmOosmebHbll
paspso. Monnus. Ilnasma*

IIpakTuyeckoe 3ansaTue Ne7
Texnuueckue ycmpouicmea u npakmuieckoe npuMeHeHue. amnepmemp, 601bmmemp, peocmam,

UCMOYHUKY MOKA, DNeKMPOHAZpesamenbHble Npubopbl, dIeKMpoocsemumenbHvle npudbopbi, 1
mepMoMemp — CONPOMUGIEHUs,  BAKYYMHbIL — OUOO,  MepMUCmopvl U  Gomope3ucmopbwi,
NOTYNPOBOOHUKOBBII OUO0O, 2AIbBAHUKA™
JlabopaTopHas padora Ne6
N3ydyeHne cMEIaHHOTO COEUHEHUS PE3UCTOPOB 4
JlaGoparopHasi padora Ne7
W3mepenue 37eKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS
IpomexxkyTounas arrectamus (inddepeHUPOBAHHDII 3a4eT)
| cemecTp:
MaKCHMAaJbHas HArpPy3Ka: 60
o0s13aTeJIbHAsI HATPY3Ka: 51
JIEKIUH: 29
NPaKTH4YeCKUe 3aHATHUS: 8
J1adbopaTopHbie padoThI: 14
CaMoOCTOsITeIbHAsA padoTa 9
2 cemecmp
Tema 4.3. MaruutHoe | Cogep:xxanue yueOHOro MaTepuaJia:
noJjie. ITocrosiHHBIE MarHuThl. B3anMojneiicTBre MOCTOSIHHBIX MarHuToB. MarHuTHoe mose. Bekrop
DJIeKTPOMarHUTHAasI MarHuTHOM WHAYKIUHU. lIpyHIMO Cyneprno3unuy MarHUTHBIX ToJied. JIMHUM MarHuTHOU OK 01
HHIYKIHS uHAyKIuY. KapTuHa AMHUN MarHUTHOW MHIYKUMHU TOJI TMOCTOSHHBIX MAarHUTOB. MarHuTHOe OK 02
II0JI€ MPOBOJHUKA ¢ TOKOM. KapThHa JIMHWNA MHIYKIWA MarHUTHOTO TOJI JUIMHHOTO IPSIMOTO OK 03
MPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOI'O IMPOBOJHHUKA, KaTyHMKH ¢ TokoM. OmbIT DpcTena. 3 OK 04
B3anmoneiictBre npoBoIHMKOB ¢ TokoM. Cuia Amnepa, ee Moayidb M HampasiieHue. Cuma OK 05
JlopeHiia, ee MOAyJnb M HampaBieHHe. J[BukeHue 3apspKeHHOM 4YacTUIBl B OJHOPOIAHOM OK 07
MarHuTHOM Tmosie. Paborta cuinbl Jlopenua. SIBneHue snekTpoMarHUTHOW WMHAYKIMH. [loTok I1K 2.3

BEKTOpPa MarHUTHON MHAYKIMHU. DJIEKTPOABIKYIIAs CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOM
naaykiuu @Dapanes. BuxpeBoe siekTpuyeckoe moje. DIeKTPOABHKYINAsS CHJIa WHAYKIINU B
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MIPOBOJHUKE, JBUKYIIIEMCS IMOCTYNATEIbHO B OJJHOPOAHOM MarHuTHOM mone. [IpaBuno Jlenna.
NHnykTUBHOCTD. SIBIEHUE CaMOMHAYKIIMU. DJIEKTPOABUKYIIAS CUJIa CAMOMHAYKIIUU. DHepaus
MASHUMHO20 NOJISL KAMYWKU C MOKOM. DINeKmpoMasHumuoe noe*

IIpakTnyeckoe 3ansaTue Ne§
Texnuueckue  ycmpoucmea U  NPAKMUYECKOE  NPUMEHEHUue:  NOCMOsHHblE — MASHUMbL,

INEKMPOMASHUMDbL, INeKMPOOBULAMENb, YCKOPUMENU INEMEHMAPHBIX Yacmuy™, UHIYKIUOHHAS .
neyb
JlabopaTopHasi padora Ne§
HccnenoBanue necTBUS OCTOSHHOTO MarHUTa Ha paMKy € TOKOM 4
JlabopaTtopHasi padora Ne9
V3ydenue siBIeHUs! 3JIKTPOMArHUTHON MHAYKIIUU
CamocrosiTesibHas pabora odyuarommxcs Ne9 9
Pemenue 3agau
Pa3nen 5. Kosiebanus U BOJIHBI 23
Tema 5.1. Mexannueckue | Cogep:xkanue yueOHOro MaTepuaJia:
u  suaexkTpomarauTHble | KonebarenbHas cucrtema. CBoOOAHBIE MeXxaHUUecKue kojeOaHus. ['apMoHnueckue kojaeOaHus.
KoJIeOaHus Ilepuon, vacrora, ammiuutyna u (asza kosneOanui. [IpyxuHHBIH MasTHHK. MaremaTudyeckuil
MasiTHUK. Y paBHEHUE rapMOHUYeCKHX Konebanuil. [IpeBpalieHne sHEprun Mpu rapMOHUYECKUX
koneOanusix. KonebartenbHblii KOHTYp. CBOOOAHBIE AJIEKTPOMAarHWTHBIE KoJieOaHMSI B
uaeadbHOM  Koyie0aTelnbHOM  KOHType.  AHAJIOrMs ~ MEXAY  MEXaHHYeCKHUMH U
ANEeKTpOMarHuTHEIMU  Konebanusimu. ®dopmyna Tomcona. 3akoH CcoOXpaHEHMsI SHEPIMH B 5 OK 01
uaeadbHOM KosebaTrenbHOM KOHType. IlpeacraBieHne o 3aTyxammux — KoJeOaHUSX. OK 02
BrinyxnenHsle MexaHuueckue KoseOanus. Pe3oHaHc. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE OK 04
konebanus. [lepemennslii Tok. CuHycouanbHbI NEpEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOTO OK 05
TOKAa. AMIUTUTYIHOE M JIEUCTBYIOIIEEC 3HAYCHHE CUJIBI TOKAa W HampsbkeHus. Tpanchopmatop. OK 07
ITpou3BonacTBO, TIepeada U MOTPeOICHUE AIIEKTPUUECKON SHEPTUH. JKono2uyecKue pucku npu IIK 2.3
npouszgoocmee  dnekmpuieckou dHepeuu. Kynemypa ucnonvszoeanus onekmposnepeuu 8
NOBCEOHEBHOU HCU3HU ™
IIpakTHyeckoe 3ansaTHE N9
Texnuueckue ycmpoiucmea U Npakmuieckoe npuMeHeHue: 3NeKMPUYecKull 360HOK, 2eHepamop 1
nepemMeHH020 MOKa, TUHUU d1eKkmponepeoay™
JlaGoparopuas padora Nel( 2
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HccnenoBanue mepeMEHHOT0 TOKa B IIETH U3 TIOCJIC0BATEIbHO COSJIMHEHHBIX KOHICHCATOPA,
KaTYyIIKU M PE3UCTOpa

CamocrosiTesibHasi padora odyuarommxcst Nel(
Pemenue 3agau

Tema 5.2. Mexannueckue
i 3JIEKTPOMATHUTHbIE
BOJIHBI

Conep:kanue yuyeOHOro MaTepuaJa:

Mexanuueckue BOJHBI, yciioBusi pacnpocTtpaHeHus. [lepumon. CkopocTh pacrpocTpaHEHUs U
JuiiHa BoJHBL [lomepeunble W mpojonibHbIE BONHBL. MHTepdepeHuus u audpaxius
MexaHuuecKux BOJH. 3ByK. CkopocTh 3Byka. ['pomkocTs 3Byka. Beicora ToHa. TemOp 3Byka.
DONEeKTPOMarHuTHBIE BOJHBL. YCJIOBUS M3JyYEHHs] DJIEKTPOMArHUTHBIX BOJIH. B3auMHas
opuenrtanusi BektopoB E, B, v B anextpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXeHUE, MpelioMIIeHue, moispu3anus, Audpakius, uHTepdepenuus. CKOpOCTh
ANEKTpOMarHuTHeIX BoJH. [lIkana snekTpomMarHuTHBIX BOJH. [IpuMeHeHHe 3J1eKTPOMAarHUTHBIX
BOJIH B TexHUKe H ObITy. IlpuHOMIBI paguocBsi3u W TeneBUACHUsA. Pagmonmoxarus.
Dnexmpomacnummoe 3azpsazHenue okpysxcaouell cpedst ™

IIpakTuyeckoe 3ansatue NelQ
Texnuueckue ycmpoticmeéa U NpaKMuyeckoe npuMeHeHue: MY3bIKAIbHbIE HWHCTPYMEHTHI,
VILbMPAzeyKosas OUASHOCMUKA 6 MmexHuKe* W MeIWULUHe, pajaap, PaJuoNpUEMHUK, TENEBH30D,
aHTeHHa, TenedgoH, CBU-neun

CamocrosiTe1bHasi padoTa o0yqarommxes Nell
CocraBneHue mioccapusi ¢ OHpPEAENeHUsIMH MO TeMe «MeXaHMYecKue M IEKTPOMArHUTHbIE
BOJIHBI»

Tema 5.3. OnTuka

Conep:xanue yueOHOro MaTepuasa:

I'eomerpuueckas ontuka. [IpsmMonnHeEiHOE pacipOCTpaHEHUE CBETAa B OHOPOAHOM cpene. JIyu
cBera. ToueuyHslil UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHus cBeta. [locTtpoeHue
n300pakeHUil B IUTOCKOM 3epkaie. [IpermomiieHne cBera. 3aKOHBI TPEIIOMJICHHUS CBETA.
AOcomoTHBIN mokazatens npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIil yroi
MOJIHOTO BHYTpeHHero otpaxkeHus. Jucnepcusi ceera. CloxkHBIN coctaB O6emoro cBera. L[Ber.
Cobwuparorue U pacceuBaroniie JTUH3bL. ToHKas JrH3a. DOKYCHOE PACCTOSTHUE W ONTHYECKAs
cwia ToHKOM nuH3bL. [locTpoeHne n300pakeHUH B COOMPAMOIIMX W PACCEUBAIOIINUX JTHH3aX.
Q@opMyna TOHKOM JMH3BL. YBeIW4YeHWe, naBaeMoe JuH30M. llpenensl npumeHMMOCTH
reoMeTpuueckoil ontuku. BomHoBas ontuka. HWutepdepenius cBera. KorepeHTHbIE

WCTOYHUKHU. YCIOBUS HAOMIONEHUS MaKCHMYMOB M MHHHUMYMOB B HWHTEpGhEpEHIIMOHHOM
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KapTUHE OT ABYX CHMH(A3HBIX KOI€PEHTHBIX UCTOYHHMKOB. J(udpakuus cBera. Judpakunonnas
pemieTka. YciaoBHE HAONIOJCHUS TJIABHBIX MAKCUMYMOB TPH IMaJICHUU MOHOXPOMATHYECKOTO
cBeTa Ha TUPaAKIUOHHYIO pemeTky. [lonsapuszayus ceema™

IIpakTnyeckoe 3ansaTue Nell

Texnuueckue ycmpoucmea u npaKmuyeckoe HnpuMeHenue: OYKU, Jayna, (oToamnmapar, 1
MPOEKIIMOHHBIN ammapar, MUKPOCKOIN, TEJIECKOI, B0JOKOHHAS onmuka™, audpaxiuoHHas
peleTKa, NoJsIpou
JlabGopaTopHas padora Nell
Omnpenenenue nokasares MPeJIOMIICHUs CTEKIIa 4
JlaGopaTopHnas padora Nel2
VccnenoBanue cBOMCTB M300paskeHUM B JIMH3aX
Pa3nes 6. OcHOBBI clIeNMAJIbHON T€OPUH OTHOCUTEIbHOCTH 3
Tema 6.1. OcHoBbl | Conepxanue y4eOHOro MaTepuasa:
TEOpPUH I'paHnupl NPUMEHMMOCTH KJIACCMYECKOM MexaHukH. llocTynarsl crenualbHOW TEOpPUH OK 01
OTHOCUTEJIbHOCTH OTHOCHUTEJIbHOCTU: HHBAapUAaHTHOCTb MOJYJsS CKOPOCTM CBeTa B BaKyyMme, IPHUHLUI 2 OK 02
OTHOCUTENBHOCTH DWHITeHHA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/IJICHUE BPEMEHH U OK 04
COKpaIlleHHe JJIUHBI. DHEPIrus U UMITYJIbC PEIATUBUCTCKOM yacTHIbl. CBA3b MACChl C SHEPrUeH OK 05
Y UMIYJIBCOM PEJIITUBUCTCKON YaCTUIbl. DHEPTUs MOKOsI CBOOOTHOM YaCTUIIbI OK 07
CamocrosiTesibHast padoTa o0yuarommuxcs Nel2 1
Pemenue 3anau
Pasznen 7. KBanToBas pusnka 14
Tema 7.1. Daementsl | Conep:kanue yueOHOro MaTepuasa:
KBAaHTOBOW ONITHUKH ®oronsl. @opmyna [lnanka cBs3u sHepruu (OTOHA C €ro 4acTOTOM. DHEprusi U HMMILYIIbC
¢orona. OtkpeiTue u wuccienoBanue ¢orodpgekra. Omnbitel A.I. CrosneroBa. 3aKOHbBI OK 01
dbotodrddekra. Ypasuenue DiiHmTerHa s poTodrdhdekra. «KpacHas rpanuna» Gorodddekra. 2 OK 02
Nasnenue cera. OmnwiTel ILH. JleOeneBa. Xumuueckoe AcHCTBUE cBeTa. [exuuueckue K 04
ycmpoucmea U npaKkmuyeckoe npumeHeHue: Qomosnemenm, @Gomooamuux, COIHeUHAs 81{ 05
bamapes, c6emoouoo™
OK 07
CamocTosiTebHasi padora Nel3
2 I1K 2.3
Pemenue 3agau
Tema 7.2. Ctpoenue | Coaep:xkanue yueOHOro MaTepuaJia: 3
aToma Mogens aroma Tomcona. OnbiTel Pesepdopna no paccesnuto yactuu. IlnmanerapHas mMozenb
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atoMma. [locrynarel bopa. M3nydyenue u norsiouieHrue GOTOHOB MPHU MEpexoje aToMa C OJHOrO
YPOBHSI 3HEpruu Ha Jpyroi. Buasl cnextpoB. CrekTp ypoOBHEH 3HEprMM aTomMa BOAOPOJA.
BonnoBeie cBoiictBa wactuill. Bomubl ge bpoitnsg. KoprnyckyispHO-BOJHOBOM JIyaslM3M.
CrioHTaHHOE W BBIHY)XJIEHHOE n3iydeHue. Jludpakius 31eKTPOHOB B KpUCTALIaX. Y CTPOHCTBO
U TOpUHOUO paboThl Jazepa. Texnuueckue ycmpoticmea U HpaAKMUYecKkoe npuMeHeHue:
CNeKMPAbHbIU AHAIU3 (CHEKMPOCKON), 1a3ep, KBAHMOBbIU KOMNblomep™

IIpakTHyeckoe 3anaTHe Nel2

Haburoienne TmHeHYaToro CreKTpa 1
Tema 7.3. AtomHoe saapo | Coaep:xxanue yueOHOro MaTepuaJia:

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTpOEHHS sapa. OTKphITHE paAHMOAKTHUBHOCTH.

OmnbiThl Pezepdopra no onpeaeneHuio cocTaBa panoakTUBHOTO u3nydeHus. CBoiicTBa anbga-,

Oera-, ramMMma-W3NydeHHs. BiMsHuEe pajgnOaKTHMBHOCTH Ha JKHMBBIE OpraHu3Mbl. OTKpbITHE

nporoHa u HelTpoHa. Hyxnonnas wmopmens sjpa ['eitzenOepra-MBanenko. 3apsn sjpa.

MaccoBoe uncno siapa. M3otomnbl. Anbga-pacnaz. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacna. 2

I'amma-usnmyuenue. 3akoH paguOaKTHBHOIO pacnaja. OHEPrHs CBSI3M HYKJIOHOB B sJIpe.

Anepunie cunsl. Jlegext maccsl siapa. SAnepueie peakuuu. Jlenenue u cuHTe3 siaep. SAmepHbrit

peaktop. TepmosiaepHslit cuHTe3. IIpobimembl M MEpPCHEKTUBBI  AJEPHOW SHEPreTHKH.

DKOJIOTUYECKHE AacCleKThl SJAEPHON DHEPreTUKH. OJeMeHTapHble dacTulbl. OTKphITHE

MO3UTPOHA. MeTo bl HAOMIOIEHUSI U PETUCTPALMU AJIEMEHTAPHbIX YacTHll. DyHIaMeHTaIbHbIE

B3anMoJeiicTBusl. EqMHCTBO (hr3nueckoil KapTUHBI MUpa

IIpakTyeckoe 3ansaTue Nel3

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusm).

IIpakTnyeckoe 3ansaTue Nel4 2

Texnuueckue ycmpoucmea u npaKmuieckoe npumererue, 0o3umemp™, kamepa BuibcoHna, siiepHbli

peakTop, aToMHasi bomba

CamocrosiTesibHas padora Neld 9

Pemenue 3agau
Paznen 8. D1eMEHTELI ACTPOHOMMH M aCTPODUIUKH 4
Tema 8.1. Duementnl | Cogep:xanue yueOHOro MmarepuaJa: OK 01
aCTPOHOMHH U | OTanbl pa3BUTHs acTpoHoMUHM. [IpukiasHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE aCTPOHOMUU. By 5 OK 02
acTpopu3uKu 3Be3nHoro Heba. Co3Be3nusi, SPKUE 3BE3MbI, IUIAHETHI, UX BHAUMOE ABMXKeHue. CormHedHas OK 03

cucrema. [lnaners! 3emHoOM rpynmnsl. [Inanersi-rurantel. Mansle Tena COJIHEYHONW CHUCTEMBI. OK 05

23




Connue, ¢orocdhepa u armocdepa. ConHeyHass akTUBHOCTh. Mcrounuk sueprum CosHLA U
3Be3/l. 3BE3/bl, MX OCHOBHBIC XapaKTepUCTUKH. JlmarpamMma «CHEKTpajbHBIM Ki1acc —
CBETUMOCTB». 3BE3/Ibl TJIABHOW MOCIEA0BATEIIbHOCTUA. 3AaBUCUMOCTh «Macca — CBETUMOCTB) JUIsl
3B€3]] TJAaBHOM MoOcCienoBaTeabHOCTH. BHyTpeHHee cTpoeHue 3Be3n. (CoBpeMeHHbIE
MPEACTABICHUS O NPOUCXOXKACHMH M 3Boionu ConHua W 3Be3d. OTanbl KU3HU 3BE3.
Muneunsiii [1yTe - Hama [Nanaktuka. CriupaiibHast cTpykTypa ["anakTuku, pacrnpeenenue 3Be3/,
raza u neuid. [lonoxenne m nuxenne Connua B [Mamaktuke. Tunel ranakrtuk. [lmockas u
chepuueckas moacucteMbl ["amakTuku. PamuoranakTuky u KBazapbl. UepHbIC IBIPHI B sIpax
ranakTtuk. Beenennas. Pacumpenue Beenennoii. 3akon Xa66mna. Paz6eranue ranaktuk. Teopust
Bonpmoro  B3peiBa.  PenmukroBOoe  m3myueHwe. MacmrtabHas — CTpyKTypa —BceleHHOM.
Mertaranaktuka. Heperenasie npobieMbl aCTpOHOMHUH

JlabopaTopHnas padora Nel3

OK 07

HabntoneHue ocHOBHBIX co3Be3/inii CeBepHOro NOJIYHIAPHsL U IPKUX 3BE3]T 2
IIpomexyTouHas aTTecTanus (IK3aMeH) 30
Il cemecTp:
MaKCcHMaJbHasi HATPy3Ka: 84
o0s13aTeJIbHAsI HATPY3Ka: 44
JICKIIMH: 24
NpaKTHYeCKHe 3aHATHS: 8
J1abopaTopHbIe padoThl: 12
CaMOCTOsITe/IbHas1 padoTa: 10
NMPOMEKYTOYHAS aTTeCTANMS: 30
3arox:
MAaKCHMaJIbHAsl HArpy3Ka: 144
o0s3aTeJIbHASI HATPY3Ka: 95
JIEKIUH: 53
NPAKTHYECKHUE 3AHATHS: 16
J1abopaTopHbIe padoThI: 26
caMoCTosiTeIbHAs padora: 19
NMPOMEKYTOYHAS aTTeCTANMS: 30

*
IIpogeccuonanvrno opuenmuposanHule d1eMeHmbl COOEPHCAHUS
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITIPE/IMETA

3.1. Tpe6oBaHHS K MUHUMAJILHOMY MATEPHAJIbLHO-TEXHHYECKOMY 00ecneyeHH o

B cootBercTBum ¢ TpeboBanmsimu ®I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CTICUeHUTO
ydeOHoro mpoiecca 0a30BbIii YpOBEHb Kypca (PU3MKH HA YPOBHE CPETHETO 00IIero oOpa3oBaHUS
M3y4yaeTcss B YyCIOBUAX KaOwHeTa ¢Gu3uku. B kabuHere ¢uU3MKKM HMMeEETCs HEOO0X0auMoe
naboparopHoe 00OpYJIOBaHKE JJIsi BBIMOJHCHUS YKa3aHHBIX B pabodeill mporpamme MpaKkTUYECKUX
3aHATUA M J1a0OpaTOpPHBIX pPabOT W JEMOHCTpAllMOHHOE OOopynoBaHue. JleMOHCTpalMOHHOE
obopynoBanue GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHUMAIBHONH JOCTATOYHOCTH U
o0ecrnieunBaeT MOCTAHOBKY MEPEUYUCICHHBIX B pabodeil mporpamme KIFOYEBBIX JEMOHCTPALMMA s
WCCIICTIOBAHMS U3YU4aeMBIX SIBIICHUH M MPOIIECCOB, IMITUPUICCKUX U (DYHITaMEHTATBHBIX 3aKOHOB, UX
TeXHUYECKUX mnpumeHeHuil. JlaGopaTtopHoe oOopymoBanue [Uisi Ja0OpPaTOpHBIX paboT H
MPAKTUYECKUX 3aHATUH (PopMHpyeTcs B BHUAEC TEMAaTHYECKMX KOMIUJICKTOB M OOECIICUMBAETCS B
pacuére OJHOrO KOMIUIEKTAa Ha JIByX oOyuwaromuxcs. TeMaTHdeckue KOMIUIEKTHI J1abopaToOpHOro
000pyIOBaHUs TIOCTPOCHBI HA KOMIUICKCHOM MCIOJIb30BAHNN aHAJIOTOBBIX U IIU(PPOBEIX TPHOOPOB, a
TaK)ke KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BHI€ HU(POBBIX TaOOPATOPHIA.

ObopynoBanue yueOHOT0 KaOUHETa:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YyUaIOUINXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMITJICKT 3JIEKTPOHHBIX BHICOMATEPHAJIOB;

- 3a/1aHU U1 IPOBEPOUHBIX PadoT;

- mpoeCCHOHATBEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHasl JUist mpoBeieHus JuddepeHIIMPOBAHHOTO 3a4eTa U SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAJIbHBIA KOMIIBIOTED C JIMIIEH3MOHHBIM NIPOTPAMMHBIM 00ECIIEUEHUEM;

- IPOEKTOP C IKPAHOM;

- 3anpl  (OMOnIMOTEKa, UMTANbHBIA 3al € BBIXOJOM B MH(OPMAaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO CeTh UHTEPHET).

ITpuMepHbIii IepeyeHb JeMOHCTPAIMOHHOTO U J1a00paTOPHOTo 000py10BaHMS:
nudposas madoparopusi Mo GU3UKE IS IPETOoaBaTEeNs;
nudposas 1adopaTopus 1o Gpusnke 11 00yyaromerocs;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMILIEKT /1715 1TaOOpaTOPHOT 0 MPaKTUKyMa 110 OITHKE;
KOMILIEKT JIJIs TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE;
KOMIUIEKT JJs  JIaOOpaTOPHOrO  NPaKTUKyMa IO  MOJIEKYJSIpHON  Qu3uke W
TEPMOIMHAMHUKH;
7. KOMIUIEKT AJIs JJaOOPAaTOPHOIO MPAKTUKyMa IO AJIEKTPHUUECTBY (C T€HEPATOPOM);
8. KOMIUIEKT Ui M3y4eHUs] BO30OHOBISEMBIX HCTOYHHKOB SHEPTHH (COTHEYHOH, BETPOBOM
SHEpruu, Ouo-, MEXaHMYECKON M TEPMOIJIEKTPUUECKOI SHEPTeTUKH);
9. ammepmeTp 1abOPaTOPHBIN;
10. BosbTMETp 1AOOPATOPHBIH;
11. xonmopumeTp ¢ HAOOPOM KaJOPUMETPUUECKUX TET;
12. TepmomeTp 1a0OPaTOPHBIiA;
13. KOMIUIEKT [T M3y4eHHUSI OCHOB MEXaHUKH, THEBMATUKHA M BO30OHOBIISIEMBIX MICTOYHUKOB
SHEpIuu;
14. Gapomerp-anepous;
15. 650k mUTaHUS PETyIUPYEMBIii;
16. BeOG-xaMepa Ha TOJABMYKHOM IITATHUBE;
17. Bugeokamepa st pabOTHI C ONTUYECKUMHU IPUOOpaMU;

ocoarwnE
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.

TEHEPATOP 3BYKOBOU;

TUTPOMETP (TICUXPOMETP);

rpy3 HaOOPHBIA;

JUHAMOMETP JE€MOHCTPALIMOHHBIN;

KOMIUIEKT MOCY bl JEMOHCTPALMOHHOM C IPUHAIEKHOCTSIMU;
MaHOMETp JKHJIKOCTHOW JE€MOHCTPALIMOHHBIN;

METpP AEMOHCTPALMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

Hacoc BakyyMHbIi KoMOBCKOro;

CTOJIMK IIO{bEMHBIN;

IITATUB JIEMOHCTPAIIMOHHBIN (PHU3UIECKHUIA,

JNEKTPOIUINTKA;

Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM SIBICHUSIM;
Ha0op AEMOHCTPALIMOHHBIN [0 JTUHAMUKE BPALIATEIbHOIO IBUKECHHUS;
Ha0Op AEMOHCTPALIMOHHBIA M0 MEXaHUYECKUM KOJICOaHUsIM;
Ha0Op AEMOHCTPALIMOHHBIN BOJIHOBBIX SBJICHUH;

BEJIEPKO ApXumMena;

MasTHUK MakcBeia;

Habop Ten paBHOTO 00BEMA;

Habop TeJ paBHOW Macchl;

npuOOp TS IEMOHCTPAIMK aTMOC(EPHOTO AaBIICHHS,
IIPU3Ma, HAKJIOHSIOLIASICS C OTBECOM;

phIYar J€MOHCTPALIMOHHBIH;

COCY/Ibl COOOLIAIOIIUECS;

CTaKaH OTJIMBHOM JIEMOHCTPAlMOHHBIN;

TpyOKa HbIOTOHA;

map rackais;

Ha0op AEMOHCTPALIMOHHBINA MO MOJIEKYIISIPHON (PU3HKE U TETIJIOBBIM SIBJICHUSM;
HabOp 1IEMOHCTPALIMOHHBIH 110 Ta30BbIM 3aKOHAM;

Ha0op KaWIJISPOB;

TpyOKa JJi JEMOHCTPALIUH KOHBEKIIUU B XKHUJKOCTH;
LIMHPBI CBUHIIOBBIE CO CTPYTOM;

1ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHUK;

reHeparop Ban-ge-I'paada;

JO3UMETP;

KaMEpTOHBI Ha PE30HAHCHBIX SIIUKAX;

KOMIUIEKT ~ OpUOOpPOB W NPUHAAISKHOCTEH  JUIsI  JIEMOHCTpPAllMM  CBOMCTB

OJICKTPOMArdHuTHBIX BOJIH,

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

KOMIUIEKT MPUOOPOB /715l U3Y4EHUS PUHIIMIIOB paiioNprueMa U paJnonepeiaun;
KOMIUIEKT IPOBOJIOB;
MarHuT JyrooOpa3HbIii;
MarHuT IOJIOCOBOM IEMOHCTPAlMOHHBIN;
MalligHa 3J1eKTpodopHasi;
MasATHHK JIEKTPOCTATUYECKHIA;
Ha0op MO U3YYEHHIO MArHUTHOTO TOJIS 3€MJIH;
HabOp IEMOHCTPAI[MOHHBIN 110 MATHUTHOMY TTOJIIO KOJIBLIEBBIX TOKOB;
Ha0op AEMOHCTPALIMOHHBIN MO MOTYITPOBOIHUKAM;
HaOOp IEMOHCTPAI[MOHHBIH 110 TOCTOSIHHOMY TOKY;
Ha0Op AEMOHCTPALIMOHHBIN MO ANEKTPHUECKOMY TOKY B BAaKyyME;
Ha0Op AEMOHCTPALMOHHBIN MO IEKTPOJUHAMUKE;
Ha0Oop AJIS IEMOHCTPALIMN MarHUTHBIX TOJICH;
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69. HaOop /7151 IEMOHCTPAIMH AIEKTPHUUECKUX MOJICH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTpeniku MarHUTHBIC Ha IITATHBAX;

75. cynTaH 3JIEKTPOCTATUUECKHUIA;

76. ITaTUBBI U30JUPYIOLINE;

77. 3EeKTPOMarHuT pa30oopHBIA;

78. HabOp IEMOHCTPAIMOHHBIN TI0 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOJIHOBOM ONTHKE;

80. creKTpoCcKoI NBYXTPYOHBIIA;

81. Habop creKTpanbHBIX TPYOOK C HICTOYHHUKOM IMUTAHUS;
82. ycranoBka juig uzydenus porodddexra;

83. Habop 1eMOHCTPAIMOHHBIN IO TIOCTOSIHHOMN TUIAHKA;

84. KOMILJIEKT HATJISAIHBIX TOCOOUH JUIsl TOCTOSIHHOTO UCIIOJIb30BAHUS;
85. KOMITJIEKT MOPTPETOB I 0pOpMIICHHS KaOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YUCOHBIX TAOJIHII.

[IpumepHBIi MepeYeHb JAEMOHCTPAIMOHHOTO W JabOpaTopHOro 00OpYAOBaHUS HOCHUT
PEKOMEHIaTeIbHBIN XapakTep.

[Tpu Hanuuuu HeoOX0IUMOTO 000PYAOBAHUS 3aHATHS 110 (U3HUKE B HEKOTOPBIX CIy4YasX MOTYT
MIPOBOMTHCS] B MMEIOIIUXCSI B 00pa30BaTeIbHON OpraHU3aI[MH MACTEPCKUX I JIA0OPATOPHSIX.

3.2 UndopmanuonHoe odecriedenne 00yueHust

Ilepeyens ucnmosb3yeMbIX y4eOHbIX H3naHui, WHTepHeT-pecypcoB, MONOJHUTEIbHOMN
JINTEpPaTypsbl

OcHOBHBIC HCTOYHHMKH:

1. ®wusuka. TexHonormueckuilt nmpodunp : ydeOHUK i 00pa30oBaTENIbHBIX OpraHHU3aluil,
peanu3yonmx o0pa3oBaTeibHbIE HPOrpaMMbl cpeia. mpo¢. oOpasoBanus : B 2 4. Y. 1
B.®. Imutpuesa. — 5-e u3n., crep. — Mocksa. : M3natensckuit meHTp «Axagemus», 2025. — 320 c. —
ISBN 978-5-0054-3300-8.

2. Owusuka. TexHomorudeckuid mpoduip : y4eOHHK Uit 00pa30BaTENbHBIX OpraHHU3aIlNH,
peanu3yonmx o0pa3oBaTeibHbe NPOrpaMMbl cpea. mpod. obpazoBanus : B 2 u. Y. 2
B.®. Imutpuesa. — 5-e uzn., crep. — Mocksa. : U3narenbckuii meHTp «Akanemusi», 2025. — 256 c. —
ISBN 978-5-0054-3301-5.

3. ®wmsuka. TexHomormueckuid mnpodwis. COOpHHK 3amad : y4ed. mocobue JyIs
00pa3oBaTeNbHBIX OpraHU3alMi, peaJu3yoLUMX o0pa3oBaTeibHble NPOrpaMMbl cpel. Tpod.
obOpazoBanus : B.®. [Imutpuesa. — 5-e usn., crep. — Mocksa. : M3naTenbCkuii EHTP «AKaIeMus»,
2025. — 256 c. — ISBN 978-5-0054-3302-2.

JlonoJHUTeIbHbIE HCTOYHUKH:

4. Msakumes, . 5. ®usuka : 10-if kmacc: 6a30Bblid U yriayOnEHHBIA YpOBHHU @ Y4eOHHK /
I'. 1. Msxkumes, b. b. Byxosues, H. H. Cotckwuii ; mox penakmueit H. A. TTapdentreBoit. — 10-e u3n.,
ctep. — Mockaa : [IpocBemienue, 2023. — 432 c. — ISBN 978-5-09-103619-0. — TekcT : 3MeKTPOHHBIH
// Jlanb : anekTpoHHO-0nbOaHoTeuHas cuctema. — URL: https://e.lanbook.com/book/335051

5. Msxkumes, I'. SI. ®usuka : 11-i kmacc: 0a30BbId U yriTyOJaEHHBIH YpOBHHU : Y4eOHUK /
I'. 4. Mskuies, b. b. byxosues, B. M. Uapyrun ; nox pegaknueit H. A. ITapdentreBoil. — 11-e uzn.,
ctep. — Mockaa : [IpocBemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT : 3MeKTPOHHBIH
// Jlanb : anekTpoHHO-0MbOaHOTeuHas cuctema. — URL: https://e.lanbook.com/book/335054

6. Kacpsanos, B. A. ®usuka: 10-ii knacc: yriayOnéHHbI ypoBeHb : yueOHuk / B. A. KacpsHOB.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

Kontposar m omenka pesynpratoB ocBoeHuss OVIIL.11 ®usuka packpbIBaloTCs uepe3
JIMCLUIUIMHAPHBIE pe3yJbTaThl, HAIIPAaBICHHbIC Ha (OPMHPOBAHHE OOLMIMX U MPO(ECCHOHAIBHBIX

KOMIIETEHIIM 10 pa3/ienaM U TeMaM COJIepKaHMsl yueOHOTro MaTepuana.

[Ipomexxyrounas arrectanus — B popme auddepenuupoBanHoro 3auera (1 cemectp), B hopme

sK3aMeHa (2 cemectp).

Kon u HaumeHoBaHue
(bhopMUPYEMBIX KOMIIETCHIIHIA

Pasnen/Tema

Tum orleHOYHEBIX
MEPONPHUITUI

OK O01. BsiOupath cmocoOsb
peleHus 3aja4
npodecCuOHATHHON

ACATCIIBHOCTH TIPUMCHHUTCIBHO
K pa3JIMYHbIM KOHTCKCTaM

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pa3gen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3zgen 8 Tema 8.1

ITo/c®

OK 02. HUcnons3oBats
COBpPEMEHHBIE CPEJICTBA TIOKCKA,

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paszgen 3. Temnr 3.1., 3.2, 3.3.

aHanau3a u uHrepnperanuu | Paznen 4. Temo1 4.1.,4.2., 4.3
uH(popMauu u |Paznen 5. Temnr 5.1., 5.2., 5.3.
nHpopmarnmonHeie  TexHosioruu | Pazgen 6. Tema 6.1

JUIst BBIIIOJIHEHUS 3amady | Pasmen 7. Temnr 7.1, 7.2, 7.3
npodecCuoHAIbHON Paznen 8 Tema 8.1
JeATENLHOCTH Ilo/c

OK 03. ITnanuposats | Paznen 1. Tema 1.1

U peanu3oBbiBaTh coOcTBeHHOe | Pazgen 3. Temst 3.1., 3.2., 3.3.
npodeccuoHanbHOe u | Paznen 4. Temn1 4.1.,4.2.,4.3
JMYHOCTHOE pa3Butue, | Paznen 8 Tema 8.1
MpeIPUHIMATETbCKYIO ITo/c

JIeTEeIIbHOCTD B

npodeccuoHaIbHON cepe,

HCIOJIL30BATh 3HAHUSA

N0 TpaBoBOH M (hUHAHCOBOU
rPAMOTHOCTH B Pa3iIMYHBIX
JKU3HEHHBIX CUTYaLMX

OK 04. OddexTuBHO
B3aMMO/JICHICTBOBaTh U paboTaTh
B KOJJIEKTUBE U KOMaH/Ie

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Paszgen 5. Temsr 5.1., 5.2., 5.3.

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

OK 05. OcyiiecTBiiTh yCTHYIO
N NMHUCBMCHHYIKO KOMMYHHKAIIUIO

Ha  TOCYJAapCTBEHHOM  SI3BbIKE
Poccutickoit denepanun C
y4eTOM 0COOEHHOCTEN

COLIMAJILHOTO M KYJIBTYPHOTO

Paszgen 1. Tema 1.1

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temn1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

YCTHBIN OIIPOC;
(bpoHTaTBHBIN OIPOC;
KOHTpOJIbHAsI paboTa;

HabJto/IeHueE 3a

BBITIOJTHEHHEM
1abopaTOpHBIX padoT;
MpakTH4ecKue paboThl

(pelieHre KaueCTBEHHBIX U
pacueTHBIX 3a7a4);
PAKTUYECKHUE 3aHSTHS;
TECTUPOBAHUE;
pelIeHne Kerc-3a1ay;
BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHUI
npodeccnoHanbHOMI
HaIPaBJIEHHOCTH;
BBINIOJIHEHHE 3aJaHUI
ITPOMEKYTOUYHON
aTTecTalluu

® TIpodpeccMOHANIEHO OPHEHTHPOBAHHOE COJIEPHKAHME.

30




KOHTEKCTA Pazgen 7. Temnr 7.1, 7.2, 7.3
Paznen 8 Tema 8.1
ITo/c
OK 07. CopeiictBoBath | Pasnen 2. Temnr 2.1., 2.2., 2.3.
COXpaHEHUIO okpyxaromeit | Paznen 3. Temnr 3.1., 3.2., 3.3.
Cpelibl, pecypcocOepexennto, | Paznen 4. Temsr 4.1.,4.2.,4.3
MIPUMEHSTh 3HAHUS 00 | Pasgen 5. Temsr 5.1., 5.2., 5.3.
U3MEHEHUHU KiuMmata, npuHuunsl | Pasnen 7. Temsr 7.1, 7.2
OEpEIKITUBOTO Npou3BOACTBa, | Paznen 8 Tema 8.1
3pPEKTUBHO  J1€HCTBOBAThH Ilo/c
Ype3BbIYAITHBIX CUTYaIUSIX
[1K 2.3 OcymectBasaTs kKoHTpoab | Ilo/c

Ka4ecTBa TEKYILErO COJCpPIKaHHsI
PKEJIC3HOI0OPOIKHOTO yTH,
PEMOHTHBIX M  CTPOHTEJIbHBIX
paboT.
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5. IIEPEYEHb UCIIOJIB3YEMbBIX METO/10B OBYUEHU A

5.1 IlaccuBHBbIE:

- JICKIMH TPaIUIMOHHbIE 0e3 MPUMEHEHUS MYJIbTUMEIUHHBIX CPEICTB U 0€3 pa3gaToyHoro
MaTepuaa,

- IGMOHCTpanus y4eOHbIX (HHIEMOB, 1a00PATOPHBIX OIBITOB,;

- pacckas;

- CEMHHAPBI, IPEUMYILIECTBEHHO B BUJIE 0OCYKICHHS JJOKJIAJA0B CTYIEHTOB IO TEM WJIM WHBIM
BOIIPOCaM;

- CAMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PA0OTHI;

- TECTHI,

- YTEHUE U OTIPOC.

(63aumooeticmeue npenooasamensi Kak cyovekma ¢ 00y4aowumMcs Kak 00beKmom
NO3HABAMENbHOU 0esIMelbHOCIU).

5.2 AKTHBHbIE H HHTEPAKTHBHbBIE:

- AKTUBHBIC | UHTCPAKTUBHBIC JICKIIUH;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- ICJIOBBIC U POJICBBIC UTPHI,

- UTPOBBIC YIIPAKHCHUS;

- TBOpPUYECKHUE 3aJaHUS;

- KpYTJIbIe CTOJIBI (KOH(MEPEHINH) C UCIIOJIb30BAaHUEM CPEJICTB MYJIbTUMEINA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- pelICHHEe KaYeCTBEHHBIX U PACUCTHBIX 3a/1a4;

- aHAJTN3 KOHKPETHBIX CUTYaIUi;

- METOJ1 MOJIYJIbHOTO O0yUEHUS;

- IPAKTUICCKHI IKCIICPUMEHT;

- 00y4eHHe ¢ UCTIOIb30BaHUEM KOMITBIOTEPHBIX 00YUYaIOIUX MPOTPAMM.

(63aumoodeiicmeue npenooasamens Kak cyOvekma ¢ 0OV4AIOWUMCS KAK CYObEKmMom
NO3HABAMENLHOU 0eSIMENbHOCU).
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