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

1.1 Mectro Yy4yeOHOro TpeaMeTa B CTPYKType OCHOBHOI mpogeccHoHaAIbLHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

O6meo6pa3oBatenbHbl yaeOHbIH npeaMer OVII.11®du3uka sBiasercs o0s3aTENBHON YacThIO
o0mieo0pa3oBarenbHOro MUKIa oOpa3oBaTenbHOM mporpammbl B cootBerctBuun ¢ @I'OC CIIO mo
cnerpanbHocTH 23.02.01 Opranuzamuss mepeBO30K M YIpaBieHHUE Ha TpaHcmoprte (10 BUIAM)
(yrBepxnen mnpukazoMm Munmnpocsemenuss Poccun ot 20.03.2024 Nel76). PaGowas mporpamma
OVIIL.11 ®uszuka paspadborana B coorBeTcTBUU ¢ PI'OC COO (B AcHCTBYIOIIEH peAakliuu) U C
y4eTOM MPUMEPHON pabouell mporpammbl 001I€00pa30BATEIbHON AUCHUIUIHHBL «DuU3nuKay 1is
npodecCuoHaAIBHBIX 00pa3oBaTesbHBIX opranu3aiuii MPI1IO (yTBepkaena mporokoiaom Ne6/2025 ot
«18» anpens 2025 r.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT UCIOJB30BaThCS pa3inydHble 00pa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, JJIEKTPOHHOE O0yUYEHHE.

PaGouass mporpamma yueOHoro mpeamera OVIL.11 ®dusuka MoxkeT OBITh HCHOJB30BaHA B
npodecCHOHATLHOM TOATOTOBKE, IMEPENOATOTOBKE M IMOBBINICHUH KBaIM(HUKAMK padbodux 1o
npodeccusim:

15894 Onepatop mocTa HeHTpaTu3aIiy;

18401 Curnanucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke NEePeBO30YHBIX TIOKYMEHTOB;

18726 CocraBuTens II0e3/0B;

16033 OnepaTop COPTUPOBOUYHOM TOPKH;

25354 Omnepatop npu JEKYPHOM MO CTaHIIUH.

B yuebnbix mimanax OIIOII-IITICC3 yueOnbiit mpeamer OVYIL.11 ®dusnuka BXOIUT B COCTaB
00X y4eOHBIX TUCUUIUIMH (IIPEIMETOB), POPMUPYEMBIX U3 005A3aTEIbHBIX MPEIMETHBIX 00IacTe
@®I'OC cpennero obmero obpazoBanus, s crnenuansHoctedt CIIO. C  yuétoMm mpoduns
OCBaMBaeMOM CHEINabHOCTU JaHHBINA y4eOHBII NpeaMeT peanusyeTcs Ha 1 Kypce.

1.2. Ileab u n1aHupyeMble pe3yJibTaThl 0CBOEHHS Y4eOHOr0 nmpeaMeTa

1.2.1. llenn yyeOHOro npeamera:

Conepxanne nporpaMMmsl obieoOpas3oBarenbHoro y4deOHoro mnpeamera OVIL11 ®dwusuka
HaMpaBJICHO Ha JIOCTHKEHHE CIEAYIOIINX LIeTIei:

* (opmupoBaHue MHTEpEca M CTPEMIICHHS OOYYaIOINXCs K HAyYHOMY M3YYECHHUIO MPHPOJIBL,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

* pa3BUTHE MPEJCTABICHHUIA O HAYYHOM METO/IE TIO3HAHUS

1 GOPMHPOBAHUE HCCIIEI0BATEIHCKOIO OTHOLICHHUS K OKPYXKAIOIIUM SIBICHUSM;

* (opMmupoBaHHE HAayYyHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHHs OCHOB CTPOCHHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (opmupoBaHuEe yMEHUH OOBSCHATH SBICHHS C HCIIOIB30BAaHMEM (PU3UYECKUX 3HAHUH WU
HAYYHBIX JOKa3aTeIbCTB;

* (opmupoBaHue TpeACTABICHUN O POH (PU3UKH JJIST PA3BUTHSI APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTiKeHHe ITHX 1ieiei o0ecrieunBaeTcsl pelieHUeM CIeAYIOInX 3a/1au

B IIpoliecce U3y4eHus Kypca (PU3MKU Ha YPOBHE CPEAHEro 00IIero oopa3oBaHMs:

* MPHOOpPETeHHWE CUCTEMbl 3HaHUK 00 oO0mMX (QU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSAX, BKIIOYAsi MEXaHHKY, MOJCKYIIPHYIO (H3HKY, IEKTPOIAMHAMUKY, KBAaHTOBYIO (H3HKY H
AJIEMEHTHI aCTPOPUHKH;

* (opMHpOBaHHE YMEHUH NMPUMEHSITH TEOPETUIECCKUE 3HAHUS



It OOBsICHEHUS (DU3UYECKUX SIBJICHUW B MPUPOJC U JUIS IPUHATUS MPAKTUYECKUX PEIICHUN B
IMOBCEAHEBHOM JKU3HH;

* OCBOEHHE CIIOCOOOB pEIICHUS PAa3JIMYHBIX 3a/a4 C SIBHO 3aJaHHON (DM3NYECKOH MOJEIbIO,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3MYECKOW MOJENH, COOTBETCTBYIOLICH
YCJIOBHSIM 3aJ1a4H;

* [OHMMaHUE (HU3UYECKUX OCHOB W TPUHIMIIOB JIECHCTBHS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;

* OBJIAJICHHE METO/aMHU CAMOCTOSTEIHHOTO TNIAHUPOBAHUS

U TpOBeACHUS (UIMUYECKUX OKCICPUMEHTOB, aHalW3a M WHTEpIpeTalud HHPOpPMAIUH,
OTIpeJIeJICHUS IOCTOBEPHOCTH TOYY€HHOT'O Pe3yJIbTaTa;

* CO3JaHME YCIIOBHH JJIs Pa3BUTHS YMEHHH IPOCKTHO-HCCIICIOBATEIBCKONH, TBOPYECKOM
JeSITeITbHOCTH.

Ocobennocms hopmuposanusi COBOKYRHOCIMU 3a0ay U3y4eHUs Qu3uKu 0 Cucmemsl CpeoHe20
npogheccuoHanbHo20 00PaA3068aHUsL 3AKTIOUAENC 8 HeOOX0OUMOCIU Pearu3ayuu npopheccuoHaIbHOU
HANpaeneHHoCmuy  peulaemvlx 3aday, yuéma ocobennocmell cgepvl OesmenrbHOCMU OYOYUUX
Ccneyuanucmos.

Ilpocpamma no ¢husuxe npedocmasgniem GO3MONCHOCML OJi Peanu3ayuu  pasiudHbIX
MemoOUUeCKUx no0X0008 K opeanuzayuu ooydenus puzuke npu YCio8uu CoXpanenus 00s13amenbHoll
yacmu cooeparcanus Kypca.

Ilpenooasamensv énpase camocmosimenbHo SblOUPaAMb YOPMY U3YUEHUsT MAMePUand: 1eKyus,
O0eMOHCMPayusi IKCNePUMeHma, NpaKmudeckds paboma, NPakmukym no peuwleHuro 3a0ad u np., a
makadce no Ce0emy YCMOMPEHUI0 Npo8oOUm OeMOHCMPAYUOHHble U 1AO0pamopHvle pabomsi c
yuémom umerouje2ocst 060pyoosanusi (onpeoeinsimos NPOOOJAHCUMENbHOCHb  1AO0PAMOPHO20 UU
NPAKMU4ecKoeo 3aHaAmus, OONOJHAMb €20 OpyeUMU BUOAMU pabom. usyueHue meopemuiecKo2o
Mamepuana, peuleHue 3a0ay, paboma ¢ MmexHU4YeCKUM MeKCmom, mecmuposanue u np.)

Ilpenooasamens camocmosmenvho onpedensem Nnocied08amelbHOCHb U3VUeHUus U 00bem
Yacos, OMEOOUMbBIU HA U3YYEHUe OMOENbHbIX MeM, 6bloupaem memMamuxy npogheccuoHarbHoO
OPUEHMUPOBAHHO20 — COOEPHCAHUSL  OUCYUNIUHBL 6  3asUcuMocmu om cneyuguxku oOyoyuet
npogheccuonanbHol 0essmelbHOCmuU 00V4aoWUxcsl.

1.2.2. Illnannpyembie pe3yJbTaThl OCBOCHHA 0011€00Pa30BaTEJbLHOI0 Y4e0HOI0 MpeaMera
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo6mue komnetenuu (nanee — OK) u npodeccronanpasie komnereHnuu (ganee — [1K) ®T'OC
CIIO B cOOTHECEHUH C IUIHOCTHBIMH, METAPEMETHBIMHU H MIPEMETHBIMH Pe3yJIbTaTaMi 00yICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Ko 1 HauMeHOBaHHUe
¢popMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUSA NIPOIrpaMMbI 11O y‘leﬁHOMy npeaMeTy

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEeITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE PE3yJbTaThl JOJKHBI OTpa)kaTb B 4acTH
TPYAOBOTO BOCIIUTAHUS:

- TOTOBHOCTH K TpYyAY,
MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTh K  aQKTUBHOMU
TEXHOJIOTUYECKOW W  COUMAJbHOW  HANPABIEHHOCTH,
CIOCOOHOCTH WHUIUHPOBATH, IUTAHUPOBATH u
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATCIHHOCTS;

- UHTEpeC K pa3nu4HbM chepam npodeccruoHaIbHON
NEeSTEILHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHUIO U
caM000pa30BaHUIO Ha IPOTSHKEHUU BCEH KU3HU.

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JICUCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENNLHO (POPMYITUPOBATh U AKTYAIU3HPOBATH
npobiemy, paccmaTpuBaTh ee BCECTOPOHHE;
yCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHHS
JUIsL  CpaBHEHMs, Kiaccupukanuu W 000OIIeHNUs;
OTIPEAETATh LENHU NEeSTENbHOCTH, 33/1aBaTh MapameTpbl U
KPUTEPHUH MX JIOCTVIKCHUS; BBISBIIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHUSI B PAaCCMATPUBAEMBIX SIBICHHUSAX; BHOCHUTH
KOPPEKTHBBI B JICITEIHHOCTh, OIEHWBATH COOTBETCTBHE
pEe3yNbTaTOB IIeNsAM, OIICHUBATh PUCKH TOCIEICTBUIN
NEeSATEIbHOCTH, Pa3BUBAaTh KPEATHBHOE MEBINIUICHUE IPU
pEIIeHNH KU3HEHHBIX MPOOIeM;

0) 6a30BbBIE UCCIIENOBATEIbCKUE ICHCTBUS:

- BJAJETh HAaBBIKAMH Yy4eOHO-UCCIIEJIOBATEILCKON U
MPOCKTHOH  JESATEILHOCTH, HABBIKAMH  Pa3peIICHHS
npobiem;

OCO3HAaHUE L CHHOCTHU

JACATCIIBHOCTHU

ITP6 1. ChopmupoBaHHOCTh TPEACTABICHUN O POJIHU
u MecTe (U3MKU U aCTPOHOMHUU B COBPEMEHHOW HAyYHOH
KapTHHE MHpa, O cucTeMooOpasyrouei ponu (U3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIWH, O BKIAA€ POCCHUMCKHUX
U 3apyOeKHBIX YYCHBIX-(H3UKOB B pa3BUTHUE HAYKH;
NOHUMaHWe  (U3MUYECKOW  CYIIHOCTHM  HaOJIr0AaeMBbIX
SIBJIGHUH  MHUKPOMHpa, MaKpoMHpa U  Meramupa;
IOHUMaHWE pOJM  ACTPOHOMMHM B  IPAKTUYECKOH
NESATEIbHOCTH ~ 4YeJOBeKa M JaJbHEHIIeM  Hay4HO-
TEXHUYECKOM pa3BUTHH, poiu bu3uKu
B (QopmupoBaHUM Kpyrozopa © (YHKIHOHAIHHON
IPAaMOTHOCTH 4YeJIOBeKa JUIsl PELICHHUs MPAKTUYECKUX
3ajad;

I1P6 2. CdopMHpOBaHHOCTb YMEHUH paclo3HaBaTh
¢usnueckue sBIEHUS (MpoIEecchl) U OOBACHATH HUX Ha
OCHOBE  H3Y4YEHHBIX  3aKOHOB:  PaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE, CBOOOIHOE
NaJcHUE TeJl, JBWKEHHE 110 OKPYXHOCTH, WHEpIMS,
B3aUMOJICIICTBHE  Tel,  KojebarelabHOEe  JIBUYKEHHE,
pE30HaHC, BOJIHOBOE JABMKEHHE; MU y3Hsi, OpOyHOBCKOE
JIBUKEHHE, CTPOEHHME JKMJIKOCTEH W TBEpABIX Ted,
U3MEeHeHne o0beMa Tell MPU HarpeBaHuU (OXJIAXKICHHH),

TEIUIOBOE  pPaBHOBECHE,  HCHApeHUe,  KOHJEHCAIMS,
IUIABJIICHUE, KPUCTAJIM3alMs, KHUIIEHHE, BIIAXKHOCTh
BO31yXa, CBS3b CpPEIHEWM KHHETUYECKOW DHEPruu
TEIUIOBOTO  JABMXKEHHUS  MOJIGKYT C  aOCONIOTHOM
TEMIIEpaTypoOM, IIOBBIIIEHUE [JaBJICHUs Ta3a IIpU €ro
HArpeBaHUM B  3aKPBITOM  COCYJ€, CBA3b MEXKIY
MmapaMeTpamMu  COCTOSHUSA Tra3a B  H30Mpolieccax;

QJICKTpHU3alus TCII, B3aUMOJCHUCTBIE 3apsA 0B, HAIrpCBAHUC




- BBIEBJIATH HOPHUYHUHHO-CJICACTBCHHBIC CBA3U U
AKTyaJIu3upoBaTh 3aJaady, BbIABHUIaTb THUIIOTE3Y €€
peuiCHusd, HAXOAWUTb AaApPryMCHTBI IJId JOKa3aTCJIbCTBA

CBOMX YTBEpKICHUM, 3a/1aBaThb NapamMeTpbl U KPUTEpUU
pelieHus;

- aHANM3UPOBATH IIOJIyYEHHBIE B XOJI€ pELICHUS
3alaud  pe3yJIbTaThl, KPUTHYECKH  OICHUBATH  UX
JIOCTOBEPHOCTh, IMPOTHO3UPOBAaTh HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh NEpPEHOCHTh 3HAHUS B I103HABATEJIBHYIO U
MPAKTUYECKYIO YaCTH KUZHEIEATCIbHOCTH;

- yMeTb HHTErpUpPOBaTh 3HAHUS U3
MpeAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE UJEH, NPEUIaraTb OPUruHaIbHbIE
MOAXObI U PEIICHUS;

- MPOSIBIATH CIOCOOHOCTH WX HCIOJB30BAHUS B
[M03HABATEJILHON U COLMATIbHOM MPAKTHUKE;

-IPOSIBJSITH ~ CIIOCOOHOCT W TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOUCKY METO/IOB pereHus
MPaKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
TTO3HAHMS;

- CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 3aJa4M B
oOpa3oBaTenbHOMI eI TeTbHOCTH " KU3HEHHBIX
CUTYyallUsIX; BBIABIATh NPUYUHHO-CIEJACTBEHHBIE CBA3U U
JUIS  JIOKa3aTelbCTBa CBOMX YTBEPXKIEHUH, 3a7aBaThb
napamMeTpbl W KpPUTEPUU PEIICHUS AKTyalu3UpOBATH
3a/1ady, BBIJBUTATh THUIIOTE3y €€ pEHIeHUs, HaXOIUTh
apryMEHTHI;

- aHaTM3WPOBATHh TIOJIYYCHHBIE B XOJI€ PEIICHUS
3alaud  pe3yJIbTaThl, KPUTHYECKH  OLIEHUBATh  UX
JIOCTOBEPHOCTh, TMPOTHO3MPOBATH HM3MEHEHHE B HOBBIX
YCIIOBUSIX; /1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH
MPUOOPETEHHBIN OMBIT;

- pa3pabaTbIBaTh IUIAH pelIeHUs MPOOJIEMBI C YIeTOM

Pa3HbIX

IIPpOBOAHHKA C TOKOM, B3aHMO,IIeI>iCTBPIe MAar"duToB,
JJICKTPOMArHUTHAS ~WHAYKIUSA, JCUCTBHE MArHUTHOTO
moJi1 Ha HOPOBOJHHUK C TOKOM H I[BPI)Kyu[HﬁCSI 3apsan,
AJIEKTPOMATHUTHBIC KOJICOaHUS U BOJIHBI, TIPSAMOJIMHEHHOE
pacnpocTpaHeHHe CBeTa, OTPaXEHHE, MPEIOMIICHHUE,
uHTepdepeHims, Audpakiuus W MOJSpU3AIUA  CBETa,
nucrepcust cBeta; GoTodeKTpudeckuii 3pQexT, cBeToBoe
JIaBJICHHWE, BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTpa aroMa

BOJIOPO/IA, €CTEeCTBEHHAs 51 HCKYCCTBCHHAS
pPainOaKTUBHOCTb;

11P6 3. Bnanenune OCHOBOMOJIArarouuMu
(bu3HYeCKUMU MTOHATHSIMH u BEJIMYNHAMHU,

XapaKTePU3YIOMUMH (PU3UICCKHUE TIPOIIECCHI (CBS3aHHBIMU
C MEXaHMYECKUM JIBUKEHUEM, B3aWMOJCHCTBUEM Te,

MEXaHHMYECKHUMHU KOJICOAHUSIMU U BOJIHAMH; aTOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM BCIICCTBA, TCIITIOBBIMH
nmponoeccamu,; OJCKTPUYCCKUM W MArduTHBIM I10JI5IMU,
QJICKTPUICCKUM TOKOM, SJICKTPOMArHuTHBIMHA

KOJICOaHUsIMH U BOJIHAMH, OINTHYCCKHMHU ABJICHHUAMU,
KBAHTOBBIMHU ABJICHUAMH, CTPOCHUECM aTOMa MU aTOMHOI'O

sanpa, PaZ0aKTUBHOCTHIO); BIIaJICHUE
OCHOBOIOJIAralolIMMU  ACTPOHOMHYECKMMH  ITOHSTHUSIMH,
MTO3BOJISIFOIIMMU XapaKkTepu30BaTh MIPOLIECCHI,

MIPOUCXOMSIIME HA 3BE3/1aX, B 3BE3IHBIX CUCTEMAaX, B
MEXKTIAKTUYECKON Ccpejie; JBIKEHHE HEOECHBIX Ted,
ABOJIIOLMIO 3Be311 U BeelneHHoi;

[IP6 4. BrageHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU
u TeopusimMu (3akoH BcemupHoro Tsarorenus, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPIHM, 3aKOH COXPAHEHWS MMIIYJIbCa, MPHHIUI
CYINEPIIO3ULINU cui, IIPUHIUI PaBHOIIPABHOCTH
WHEpPLUUAIBHBIX  CHUCTEM  OTCYETa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUsS BEILIECTBA, TIa30BbIE




aHaJIM3a UMCHOIIUXCA MATCPHUAIBHBIX U HCMATCPUAJIbHBIX
PECYPCOB, CTAaBUTH HpO6J'IeMBI " 3aJa4yd, JOITYCKaromue
AJIbTCPHATUBHLBIC PCIICHUSA

3aKOHBI, TMEPBbIH  3aKOH  TEPMOJMHAMHKHU;  3aKOH
COXpaHEHHUs DJJICKTPUYECKOTO 3apsna, 3akoH KyroHna,
3akoH Oma Juis ydacTka uenu, 3akoH OMa Jjisi MOJHOM
3JIeKTpUYecKor 1enu, 3akoH JDxoyns - Jlenua, 3akoH
3JEKTPOMArHUTHOM  MHAYKIMU, 3aKOH  COXPAaHEHUS
SHEPTHM, 3aKOH MPSAMOJIMHEHHOTO PaCIpPOCTPAHCHHS
CBETa, 3aKOH OTpPaXCHHUS CBETa, 3aKOH IMpEeIOMIICHUS
CBETA; 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH COXpaHEHHUs
UMITYJIbCA, 3aKOH COXpaHEHHUs SJIEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHHs MaccoBOTO 4Mcia, moctynatel bopa,
3aKOH PaIOaKTUBHOTO pacrniana); YBEpPEHHOE
WCITOJIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH MPHY aHATIU3e
(U3HYECKUX SIBICHUN U MPOIIECCOB;

[IP6 6. Bnanenue OCHOBHBIMH METOJAMHU HAYYHOTO
TIO3HAHMS, UCIIOJIb3YEMbIMH B (PU3UKE: POBOUTH IPSMBIC
U KOCBCHHBIC M3MEpPEHUS (PU3NYECKUX BEIIMYUH, BHIOHpAs
ONTUMAIBHBINA CIIOCOO U3MEPEHUS U UCIIOJIb3YsI H3BECTHBIC
METO/Ibl OLEHKH MOTPEIIHOCTeW H3MEpPEHUM, MPOBOJUTH
WCCTEOBaHUE  3aBUCUMOCTEH  (U3MUECKUX  BEITUYMH
C HCMOJb30BAHUEM TPSMBIX H3MEpPEHUH, OOBICHSITH
TOJTyYEHHBIE PE3YyIbTaThl, UCTIONB3Ys (DU3NUECKUE TEOPHH,
3aKOHBI M IIOHATUA, M [eJIaTh BBIBOABI, COONIONATH
MpaBuiia 06e30macHOTo Tpyna
Ipu TPOBEICHUHM HWCCIENOBaHUI B paMKax y4eOHOro

IKCIIEPUMEHTA u y4eOHO-UCCIIeIOBATEIIbCKON
NeSTeNbHOCTH c UCIOJIb30BaHUEM U (POBBIX
HM3MEPHUTEITBHBIX YCTPOWCTB " 1ab0paToOpPHOTO
obopynoBanusi;  cHOpMHPOBAHHOCTH  MPEICTABICHHMA
0 MeToJaxX TIOJNyYeHHUS HAYYHBIX aCTPOHOMHUYECKUX
3HAHUI;

[MP6 7. CdopmupoBaHHOCTH yMEHHS  peliaTh
pacdeTHble 3aJadud C SBHO 3a/JlaHHON  (hU3HUYECKOI
MOJICTIBIO, HCTIOJB3YS dusnueckue 3aKOHBI

W TNPpUHIOHUIBI;, HAa OCHOBC dHajin3a YCJIOBHA 3aJadyu




BBIOMpPATh (DU3UYECKYIO MOJENb, BBIICTATH (PU3UUECKUE
BEJIMYMHBI ¥ (HOPMYIIBI, HEOOXOAMMBIC ISl €€ PEIICHHUS,
OpPOBOJIUTH  pacueTsl W OLEHUBATh  PEaTbHOCTh
MOJIYYCHHOTO 3HA4YEeHUS! (U3MYECKON BEIMYHMHBL, PEUIaTh
KayecTBEHHbIC  3aJauH, BBICTpauBasi  JIOTHYECKHU
HETIPOTHBOPEUUBYIO LIEMOYKY PACCYXKJICHHUH C OIMOpOW Ha
W3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3UYECKUE
SIBJICHUS

OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpezacTBa MOUCKa,
aHaM3a u
HWHTEPIIPETAIINH
nHpopManuu u
nH(POPMAIOHHBIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeITbHOCTH

JIMYHOCTHBIE PE3YNbTATHl JOJDKHBI OTPaKaTh B YaCTH
[IEHHOCTH HAYyYHOTO TIO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH W OOIIECTBEHHOW MpPAKTUKH, OCHOBAHHOTO Ha
JHMAIore KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJIUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOU
KYJIBTYpBI KaK CPEICTBA B3aMMOACUCTBUS MEXKIY JIFOJbMHU
Y TIO3HAHUSI MUDA;

MertarnpeaMeTHbIE pe3yNbTaThl JIOJKHBI OTPaKaTh:
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIBHBIMA JCHCTBUSIMH:

B) paboTa ¢ uHpopmaueit:

- BJAJCTh HaBBIKAMHU IIOJIy4eHHs] WHPOpMAIHU U3
HCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISITh TIOWCK, aHAM3, CHUCTEMATH3alHI0 W
MHTEpHpEeTalnio HHHOPMAMK Pa3InYHbIX BUJOB U (HOpM
MIPEICTABIICHHS,

- CO3J1aBaTh TEKCThI B Pa3IMYHBIX (POpMATaX C YUETOM
HazHA4YeHUs WHPOPMAMU ¥ IIEJEBOH  ayJUTOPHH,
BbIOMpas ONTUMANbHYIO (QOpMY TpEACTaBICHUS U
BU3YyaJIN3aIiH;

- HUCHOJNB30BaTh CpeJICTBAa HWHGPOPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTUH B pereHuH
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpPraHU3allMOHHBIX

[IP6 5. YmeHue yuyuThIBaTh T'PAHUIBl IPUMEHEHUS
U3YyYCHHBIX (DU3MYECKHX MOJEeNeil: MaTepuanbHas TOYKa,
MHepIHabHasi CUCTEMa OTCYeTa, WACATBbHBIN ra3; MOACIH
CTPOEHUS Ta30B, >KUJIKOCTEH W TBEPAbIX Tel, TOYEUHBIH
AIIEKTPUUECKUI 3apsi, siepHast MOJIETb aTOMa, HYKJIOHHAs
MO/JIeITb aTOMHOI'0 a1pa
IPY PEUICHUU PU3UIECKUX 33ad;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3ULIUU TIO
OTHOIICHHIO K (PU3MUECKON MH(POPMAIUH, TTIOTydaeMON U3
pa3HBIX HMCTOYHUKOB, YMEHHMH HCIOJIb30BaTh IM(PPOBHIE
TEXHOJIOTHH TUIst TIONCKaA, CTPYKTYpUPOBAHHS,
UHTEpIpeTallud M MpeICTaBleHUs] y4eOHOH M Hay4dHO-
MONYJIIPHOM nH(popManuu; pasBUTHE yMEHUI
KPUTUYECKOI0 aHajIM3a MojiyyaeMoil nHpopMaru




3a7a4 ¢ coOIr0IeHnEM TPeOOBAaHUI H)PrOHOMUKHU, TEXHUKU
0€30MacHOCTH, THTHUEHBI, PeCypcocOepexeHus], IPaBOBBIX
M OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0€e30IaCHOCTH;

- BIAJCTh HABBIKAMHM pACIIO3HABAHHMS W 3alIUTHI
uHpopMamu, THHOPMATMOHHOH O€30ITaCHOCTH JIMYHOCTH

OK 03. IlnmanupoBars
U peaJin30BbIBAThH
coOCTBEHHOE
npodeCCHOHATILHOE U
JIMYHOCTHOE Pa3BUTHE,
MPEIIPUHIUMATEIBCKY
10 JICATEIBbHOCTD B
npoheCCUOHATLHON
cdepe, UCTIOIB30BaTh
3HaHUS 110 PABOBOH U
¢buHaHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX
KU3HEHHBIX
CUTYyaIHsIX

JIM4HOCTHBIE PE3YNbTATHl JOJDKHBI OTPAKaTh B 4ACTH
JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUA:

- CIIOCOOHOCTH OIICHWBATh CHTYAalUI0O W MPUHUMATH
OCO3HAHHBIE pEILIEHUs, OPUECHTUPYACH HAa MOpaIbHO-

HPaBCTBCHHBIC HOPMBEI
U ICHHOCTH,
-OCO3HaHUC JIUYHOI'O BKJ1a[ B IMOCTPOCHUC

YCTONYMBOTO OYIyIIEro;

MeranpeameTHbie pe3yibTaThl JOJKHBI OTPaKaTh:
OBnanenue YHHUBEPCATbHBIMU PEryISITUBHBIMU
JCACTBUSAMMU:

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO
NeSTeNbHOCTh,  BBIABJISITH ~ MPOOJIEMBI, CTaBUTh |
(dhopmynupoBaTh COOCTBEHHBIE 3a/1a4u B 00pa30BaTEeIbHON
NEeSATEIbHOCTH U JKU3HEHHBIX CUTYAILIUX;

- CaMOCTOSTENIbHO COCTaBIISITh IUIAH  PEIICHUS
MPOOJIEMBI C YY4ETOM UMEIOIIUXCSI PeCypCOB, COOCTBEHHBIX
BO3MOXHOCTEU

U TIPEANIOYTEHUH;

- 1aBaTh OIIEHKY HOBBIM CUTYAaIIHsIM;

crocobcTBoBaTh  (OPMUPOBAHUIO U TPOSBICHHUIO
MIUPOKOM JPYIWIIMM B Pa3HBIX O0O0JIACTAX 3HAHHM,
MOCTOSIHHO ~ TIOBBIIIATH ~ CBOM  OOpa3oBaTeNbHBIA |
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

WCIIONB30BaTh TPHEMBI PEeQIIEKCUU I OLIEHKH
CUTYaIliH, BBIOOpA BEPHOTO PELICHMUS;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOW MO3UIIUU TIO
OTHOIICHUIO K (pu3nveckoit HHPOPMAIIUH, TOTydaeMOon U3
pa3HBIX UCTOYHUKOB, YMEHUH HCIOIB30BaTh HUPPOBBIC

TEXHOJIOTUH JUTSL MIOUCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallid ¥ TPEICTABICHUS Y4eOHOH M Hay4dHO-
HNONYJISIPHOMN uH(popMaInu; pazBuTHE yMEHUMI

KPUTUYECKOTO aHAIM3a MOJTydyaeMoil nH(OpMaIiH




- YMCTb OLCHUBATHb
IIPUHUMATh PCIICHUA
110 UX CHUXKCHUIO

PpUCKHU U CBOCBPCMCHHO

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATH U
pabortarth B
KOJUIEKTHBE U
KOMaH/Ie

JIM4HOCTHBIE PE3YNbTAThl JOJKHBI OTPAXKaTh B YACTH
LIEHHOCTH HAy4YHOr'0 NTO3HAHUS:

-OBJIa/ICBaHHE HaBbIKAMU Y4€OHO-HCCIIEeI0BATEIbCKOM,
MIPOEKTHOM
Y COLIMAIBHOM JI€ATEIbHOCTH;

MeranpeamMeTHbIE PE3YJAbTAThl JOJDKHBI  OTPAX,aTh:

OBnaneHue  yHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JIEHCTBUSIMU

0) COBMECTHasl IeATCIbHOCTD:

- TOHMUMAaTh ©  WCIOJB30BaTh  IMPEUMYIIECTBA

KOMaHIHOU

Y UHJIUMBUIYaJIbHOU PabOTHI;

- BBIOMpAaTh TEMaTUKy M METOIbl COBMECTHBIX
JNCHCTBUI C y4eTOM OOIIMX HHTEPECOB W BO3MOXKHOCTEH
Ka)KJOT0 WieHa KOJUIEKTHBA,

- TNpUHUMATH 1NN
OpraHU30BbIBATH
U KOOPJAMHHUPOBATH JIEUCTBHS TIO €€ JIOCTHUKEHUIO:
COCTABJISITH IJIaH JIEUCTBUM, paCIPEENsATh POJIA C YUETOM
MHEHHI y4aCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOM
paboThI;

-OIICHMBATh KAauyeCTBO CBOErO BKJIaJAa M KaXHOTO
ydyacTHMKa KOMaHAbl B  OOHMIl  pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

-Ipejaratb HOBBIE TPOEKTHI,

COBMECTHOM JICSITEIIHLHOCTH,

OCHMUBATh HICH C

MMO3UIIMM  HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOU
3Ha4UMOCTH; KOOPJAMHHUPOBATH
U BBIIOJNHATH  pabOTy B YCIOBUAX  PEaJbHOTO,
BUPTYaJILHOTO
1 KOMOMHMPOBAHHOT'O B3aUMOJECHCTBUS,

-OCYLIECTBIIATh ITO3UTUBHOE CTPAaTErnyecKoe

[TP6 10. OBnageHue ymeHWsMU pabOTaTh B TPYIIE

C  BBIIOJIHEHUEM  PA3IMYHBIX  COLMAIBHBIX  pOJIEH,
IUTAHUPOBATD paboty TpYMIIbI, paloHaIbHO
pacnpenensitb JIeATEeTbHOCTh B HECTaHJAPTHBIX

CUTYyallusX, aJeKBAaTHO OILICHWUBATh BKJIAJ KaKIOrO U3
YY4aCTHUKOB TPYIIBI B pEHNICHUE paccMaTpUBaEMOM
POOIEMBI




MOBE/ICHUE
B Pa3MYHBIX CHUTYyallUiX, MPOSBISATH TBOPUECTBO H
BooOpakeHue, ObITh HHUIIUATUBHBIM.
OBnaneHue  yHHBEpCaJIbHBIMU
JEHCTBUSAMMU:
T') IPUHATHE ce0s U APYTUX JIIOJICH:
- NPUHUMATh MOTHBBI U apTYMEHTBI APYTUX JFOJEH
IIPH aHAJIN3E Pe3yIbTATOB ACSITEIbHOCTU

PETYJIIATHBHBIMU

OK 05. Ocy1iecTBasiTh
YCTHYIO U
MHUCbMEHHYIO
KOMMYHHUKAIMIO HA
rOCyJ1apCTBEHHOM
s3e1ke Poccuiickoi

JIngHocTHBIE PE3YIbTAThl JOJIKHBI OTpaXaTb B 4aCTHU
ACTETUYECKOTO BOCIIUTAHUS:

- OCTCTHYCCKOC OTHOHICHHC K MHUPY, BKIIIO4ad
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
cropTa, Tpyna
1 OOIIECTBEHHBIX OTHOIICHUH;

[1P6 1. CdopmupoBaHHOCTH MPEACTABICHUI O pOJIU
U MecTe (GU3UKU U aCTPOHOMHUU B COBPEMEHHOW Hay4dHOH
KapTHHE MHpa, O cHcTeMooOpasyromeid ponn (U3NKA B
pa3BUTUU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIaJAE€ POCCUNUCKHUX
U 3apyOeKHBIX YYEHBIX-(M3UKOB B pa3BUTUE HAYKH;

denepanyu ¢ yueTom B 00J1aCTH MaTPUOTUYECKOTO BOCIIUTAHUSI TPOSIBIIATH: NOHMMaHWe  (PU3MUYECKOW  CYIIHOCTH  HaOJIIOIaeMBIX
ocoOeHHOCTeH -IIECHHOCTHOE  OTHOIIEHHME K TOCYAApCTBEHHBIM | SIBJIEHHMH  MHUKPOMHpA, MakpoMuUpa W  MEraMupa;
COLIMAJIbHOTO U CUMBOJIaM, HCTOPUYECKOMY U MPUPOJHOMY HACJIEIWIO, | NOHMMaHUE pOJIM  acTPOHOMUM B  INPAKTUYECKOU
KYJIbTYPHOIO MaMATHUKAM, TPAOULMIM HaponoB Poccuu, JOCTHKEHHUSM | IESATEIBHOCTH  4Ye€lIOBeKa M JAINbHEHIIEM  HAay4HO-
KOHTEKCTa Poccun B Hayke, HMCKYCCTBE, CIIOPTE, TEXHOJIOTUAX M | TEXHMYECKOM pa3BUTHUH, ponu buzuku
TPYZE; B (opMmupoBaHUM Kpyrozopa M  (YHKIHOHAIBHON
MertanpeameTHble pe3ynbTaThl JOJKHBI OTpa)kaTh: | IPaAaMOTHOCTHU YeJIOBEKa JJIs PEeIeHUs] IPAaKTUUECKUX 3a7a4
OBnaneHne  yHUBEpPCAJIBHBIMM  KOMMYHHKAaTHBHBIMH
JNEUCTBUSAMM:
a) ob1eHue:
- OCYILECTBIATH KOMMYHMKAIlMM BO BceX cdepax
KU3HU;
- Pa3BEpHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3pEHUS
C MCII0JIb30BAaHUEM S3BIKOBBIX CPEJICTB
OK 07. JIM4HOCTHBIE PE3YNbTAThl JOJKHBI OTPAXKaTh B YACTH I[IP6 8. CdopmMupoBaHHOCTb YMEHHS MPUMEHSTH
CopnelicTBOBaThH 9KOJIOTMYECKOT0 BOCIIMTAHUS: MOJyYeHHbIE  3HAaHUS  JUII  OOBSCHEHUS  YCIOBHUI
COXPaHEHHUIO - chOpPMHUPOBAHHOCTh JKOJIOTMUYECKON KYNbTYpbI, | MpOTeKaHWs  (U3MYECKUX  SIBICHUH B MPUPOJE
OKpY>KaIoIlel Cpelsl, [IOHUMaHHE BIIUSTHUS COLIMAJIbHO-DKOHOMHUYECKUX | U JUIS IPUHSTHS MIPaKTUYECKUX peleHni

pecypcocOepeKeHHUIO,

MPOIECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOMN

B IIOBCEIHEBHON XKM3HU IISI oOecreueHust 0€30MacHOCTH




MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMaTa,
MIPUHIUITBI
OCpEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIYAITHBIX
CUTYaIUIX

Cpeasl, OCO3HaHUE I7100aJIbHOTO
9KOJIOTUYECKUX MTPOo0IIeM;

- IUIAHUPOBAaHHWE U OCYLIECTBICHUE JACUCTBUU B
OKpYXKaloIle  Cpele Ha OCHOBE 3HAHMA  LEJeH
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

aKTUBHOE HEIPHUATHE ACUCTBUM, NPHUHOCSIIHUX BpEL

OKpY>Karollen cpejie

Xapakrepa

npu  oOpameHMH ¢ OBITOBBIMH — OpuOOpaMu U
TEXHHYECKHMH YCTPOWCTBAMH, COXPAHEHHS 3/I0pOBbS U

COONIOAICHUSI HOPM  SKOJIOTHYECKOTO  IIOBEJICHUSA B
OKpyKaroliel  cpene; IMOHMMaHUE  HEOOXOIUMOCTH
NPUMEHEHHsST  JIOCTMKCHUH (U3MKM ¥ TEXHOJOTHH

JJIA paliliOHAJIbHOI'O IIPUPOAOIIOJIb30BaHUS

I1K 3.1 [1nanupoBath 1 OpraHU30BBIBATH PAOOTY MO TPAHCIIOPTHO-JIOTHCTUYECKOMY OOCITYKHBaHHIO B cepe rpy30BBIX IEPEBO30OK




2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bua yueOHo# padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OcCHOBHOE coJIep:KaHue 95
B T.4..

TEOPETHYECKOE 00yUeHNe 53
IIPAKTUYECKHUE 3aHATH 16
nabopaTOpHEIEC 3aHATHUS 26
6 m.u. Ilpogheccuonanvro opuenmuposannoe cooepiicarue (cooepiicanue 32
NPUKTIAOHO20 MOOYJISL

CamocrosiTesibHas padoTa o0y4yawuierocs (Bcero) 19
WuauBuayanbHbIH poeKT (da/nem)

IIpomexyTouHas arTecTanus (3K3aMeH) 30




2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

HaumenoBaHue pa3jiesioB u Coaep:xanue yueOHOro MarepuaJia (OCHOBHOE U IPO(ecCHOHAIBLHO Oo0bem dopmMupyembie
TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AaHATHS, IPUKJIATHON 4acos o0mue u
MOZy.1b (PU HAJIH1HH) npogeccHoHaIbLHbIE
KOMIIeTeHIIUH
! 2 3 4
Pa3zpnen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUS
Tema 1.1 Coaep:xxanue yueOHOro MaTepHaJia: 3
Beenenne ®uznka - Hayka o npupoje. HayuHnble MeToAbl MO3HAHMS OKPYKAIOLIETO MHpA.
Ponb skcnepuMeHTa ¥ TEOPUH B IPOLIECCe MO3HAHUS MPUPOBL. DKCIEPUMEHT B
¢usuke. MonenupoBanue (QUINYCCKUX SBICHUH © mpoieccoB. Haydnbie 1
runore3bl. Guznyeckue 3aKOHbl U TEOpUU. [ paHUIIbI MPUMEHUMOCTH (PU3UUECKHIX OK 03
3akoHOB. [IpuHIMI coorBercTBHs. Ponb uw Mecto ¢u3uku B (HOPMUPOBAHUU OK 05
COBPEMEHHOM Hay4YHOH KapTHHbBI MUPA, B IPAKTUYECKON JESATEIBHOCTH JIIOAEH
CamocTrosTenbHass paboTa 0Oy4arOIIMXCS: IMOJYYUTh MPOU3BOJHBIE EIUMHUIIBI B 1
cucreme CH.
Pa3nes 2. Mexanuka 21
Tema 2.1 Copepxanue y4eOHOro MmaTepuaJa:
Kunemaruka Mexannueckoe JaBmwkeHHe. OTHOCHUTETBHOCTh MEXAaHUYECKOTO  JIBHXKEHUS.
Cucrema orcuera. Tpaektopus. Ilepemenienue, ckopocTb (CpenHsisi CKOPOCTb,
MI'HOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepUaIbHOW TOUKH, UX MPOEKLIUU Ha OCU OK 01
cucteMbl KoopauHAT. CJOXKEeHHE TEepPEMEIEHUN M CIOKEHUE CKOPOCTEH. OK 02
PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPAMOJMHENWHOE JBUXKEeHHe. [ 'paduku OK 04
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IyTH M IEpEeMEIICHUs 4 OK 05
MaTepuaibHOW TOUKH OT BpeMeHU. CBOOOJHOE MajieHHe. Y CKOpeHHe CBOOOIHOIO OK 07
naaeHus. KpuBonmHeliHoe [BrkeHHe. [IBMKeHHME MaTepHalbHOM TOYKH IIO [IK

OKPYKHOCTH C MOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTIIOBAsi CKOPOCTh, TUHEHAS
ckopocth. Ilepuoxg m yacrora oOpamenus. LleHTpocTpeMHTENbHOE YCKOPEHHE.
Texuuueckue yCTpOﬁCTBa N MPAKTHYCCKOE MPUMCHCHUC. CIIMAOMETP, ABHIKCHUC

CHapsA 0B, HCITHBIC U peMéHHLIe nepenaqn*




HpaKTI/I‘ICCKI/Ie 3aHATHUA

[TpakTuyeckue paboOTHI:

W3mepenue MrHoBeHHOM ckopocTH. McciienoBanre COOTHOLIEHUS! MEXY ITyTIMH,
IPOIIEHHBIMHU TEJIOM 3a I10CJI€A0BATEIbHbIE PAaBHBIC MIPOMEKYTKH BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBUJKEHUU C HAyaJIbHON CKOPOCTHIO, paBHOU Hyimo. M3yueHue
JBYDKEHUS IIApUKA B BA3KOW KMJIKOCTU. V3ydeHue ABHKEHMsI Tena, OPOLIEHHOro
TOPU30HTAJILHO

CamocrosTensHas pa60Ta o6yqa}oumxcx: IIOBTOPCHUC, 3a/la4U, 3aII0OJIHUTH
CpPaBHUTCIIBHYIO Ta6nnuy HpﬂMOJ’IHH@ﬁHHX ,Z[BH)KGHPII;'I.

Tema 2.2
Jlnnamuka

Copaepxanue yueOHOIro MaTepuaJa:

[Tpunuun otHocutensHOCTH ['anmunes. [lepBeiii 3akoH HetoToHa. MHepinanbHbIe
cucteMbl oTcuera. Macca Tena. Cuna. [lpunnun cynepnos3unmu cui. Bropou
3akoH HplOTOHA JUIsi MaTepuanbHOM TOYKM B MHEPUUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3akon HproToHa A1 MaTepuagbHBIX TOYEK. 3aKOH BCEMUPHOTO
taroteHus. Cuna Tsokectd. IlepBas xocmumyeckas ckopoctb. Cuia ympyrocTu.
3akoH I'yka. Bec Tenma. Tpenue. Bunpl TpeHus (1OKOS, CKOJIbKEHUS, KaUCHMUS).
Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS! CKOJIBKEHHSI U CHJIa TPEHHS MOKOSL.
Koaddurnment tpenusi. Cuna cCONpOTUBIICHUS TMPU TBUKEHUM TeNla B YKUIKOCTH
win rtaze. llocTymarenbHoe W BpallaTelbHOE IBUKEHHE aOCONIOTHO TBEPAOTO
Tena. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpamieHud. Ilnedo cuibl. Ycenosus
paBHOBecust TBepaoro tena B MCO. TexHuyeckue ycTpouWcTBa M NMPAKTHUYECKOE
MIPUMEHEHHUE: TTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB™

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[TpakTiueckue paboThI:

Wzydenne nBukeHuss Opycka 1O HAKIOHHOM IUIOCKOCTH MO JCHCTBUEM
HECKOJIbKUX CHII. MccieoBaHue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIAX B
J1e(OpMHUPOBAHHON NPYKUHE U PE3MHOBOM 00pa3lie OT BEIMYMHBI UX JleopMaluu

JlabopaTopHbie 3aHATHS

JlaGopaTopnast pab6ota 1. MccrnemoBanue ycCIOBHII paBHOBECHS TBEPJOTO Tela,
MMEIOIIIETO OCh BpalleHUs

CamocrosiTenpHas paboTa 00yJaronuxcsi: y9eOHUK, 3aa9H.
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Tema 2.3 Conep:kanue y4eOHOT0 MaTepuaJia:
3aKoHBI COXpaHeHHUSs B Mexanuueckass pabora u MouHOCTh. Kunermueckass sHeprus. [loTeHuumanbHas

MeXaHHKe SHeprus. 3aKOH COXpPAHEHUs MEXaHUYeCKOW sHepruu. Pabora cuibl TSHKECTH U
cuiibl yrpyroctd. llpumeHeHne 3akoHOB coxpaHeHHs. Vcnosip3oBaHHE 3aKOHOB
MEXaHUKU JJI1 OOBSICHEHUS [JBW)KEHUS HEOeCHBbIX Tel M i Pa3BUTHA
KOCMHYECKHX HCCIIEIOBaHMA, TPAHUIIBI TPUMEHUMOCTH KJIACCHUECKOW MEXaHUKH.
Hmnynbe MatepuaabHON TOYKH (Tena), CUCTEMBbl MaTepUaibHbIX Todek. Mimmynbe
CHUJIBl M HW3MEHEHHWE HMIyJbca Tena. 3akoH coxpaHeHuss umnyiabca B HCO.
PeaktuBHOe nBmxenue. Pabora cuibl. MomHocTs cuiibl. Kunernueckas sHeprus
MaTepuaibHOW Touku. Teopema 00 U3MEHEHMHM KHUHETHUYECKOM DHEPIUH.
[TorennuanbHas sHeprus. IloreHnuanbHas sHeprus ynpyro JepopMHpPOBAHHON
npyxuHbl. [loTeHmmanpHas »dHeprus Tela BONM3M TIOBEPXHOCTH  3EMIIH.

[ToreHuuanbHble M HEMOTEHUMATbHBIE CHIIBL. CBS3b PabOTHl HEMOTEHIMATBHBIX 6

CHJI C U3MEHEHHEM MEXaHMYECKOW SHEPIHMHM CHUCTEMBbI Tel. 3aKOH COXPaHCHHS

MEXaHMYECKOM dHepruu. YNpyrue U Heynpyrue CTOIKHOBEHUs ™

[IpakTueckue 3aHATUA

[TpakTiueckue pabOThI:

N3yuenne cBsA3M cKopocTed Ten mpu HeympyroMm ynape. MccinenoBanue cBszu

paboTHI CUJIBI C N3MEHEHHEM MEXaHUYECKOM SHEPTHH Tela.

TexHuueckue ycTpoiCTBa M TpaKTHUECKOE TNPUMEHEHHUE: BOJIOMET, KOIep,

NPYKUHHBIN TIHCTOJIET, ABMKEHHE UCKYCCTBEHHBIX CITYyTHHKOB U PaKeT.

Hcnonb30BaHue 3aKOHOB MEXAHUKH JJIs1 OObSICHEHMsI IBUKEHUSI HEOECHBIX TNl U

JUIS  Pa3BUTUSl KOCMHYECKHUX  HWCCIEJOBAaHWA, TPaHUIBI MPUMEHUMOCTH

KJIaccu4yeckoil MexaHuku. Mimuranus HeBecoMoCTH

JlaGopaTopHble 3aHATHSA

JlaGopatopHass pabota 2. MccnenoBanue cBsi3u paOOTHI CHIIBI C H3MEHEHUEM 2

MEXaHUYECKOW YHEPTHH TeJla Ha TIPUMepe PacTsHKEHHS PE3UHOBOTO KI'yTa

CamocrosiTenpHas paboTa 00yJaronuxcs: yaeOHUK, 3aa9n 1
Pa3nea 3. Mosekyasipuasi pu3nKa 1 TepMOAHHAMHUKA 17
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Tema 3.1
OCHOBBI MOJIEKYJISIPHO-
KUHETHYeCKO Teopuu

Conep:kanue y4eOHOT0 MaTepuaJia:

OCHOBHBIE TIOJIOKEHUSI MOJICKYJAPHO-KUHETUYECKOW TEOPUU M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSI YacTHI] BewecTBa. MoJeln CTPOEHUsI Tras3oB, KUIAKOCTEU U
TBEPABIX TeN U 00BSICHEHHE CBOWCTB BEIlIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyn. KonmuectBo BemectBa. IloctosiHHas ABoragpo. TeruioBoe
paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temneparyp Llenbcus.
Mogenp uneansHoro rasa. OCHOBHOE YpaBHEHHUE MOJCKYJISIPHO-KHHETHYECKOM
TEOpUU UAeaNbHOro ra3za. AOCONIOTHas TeMIepaTypa Kak Mepa CpeaHeu
KHHETHYECKOW PHEPruu TEIUIOBOrO NBIKEHHS vacTHl] raza. [llkama temmepatyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa-Knanelipona. 3akoH
HanproHa. HM3ompoueccbl B MIACaTbHOM Ta3€¢ C MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. [paduueckoe mpencTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30XO0pa,
n3obapa. TexHuueckne ycTpOHWCTBAa M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomeTrp™

ITpakTyeckue 3aHATUA

HpaKTI/I‘-ICCKI/Ie pa6OTBII I/I3MepeHI/Ie MacCcCbl BO3JYyXa KJacCHOM KOMHaTe.
I/ICCJ'IGI[OBaHI/IC 3aBUCUMOCTH MCKIY MapaMeTpaMu COCTOAHHA Pa3pCKCHHOI'O ra3a

CaMocTosTenbpHas pa60Ta 06y‘IaIOIJ_II/IXC$IZ y‘IC6HI/IK, 3agaqu.

JlabopaTopHble 3aHATHS

JlabopaTtopHnast pabota 3. M3ydyeHne 0JHOTO U3 U30MPOIECCOB

Tema 3.2
OcCHOBBI TEPMOAUHAMHKH

Copepxanue y4eOHOro MaTepuaJa:

Buyrtpennsass osHeprus. Pabora u Termomnepenada. KonmdyecTBo TEmIoTHI.
VYpaBHenue TeruioBoro 6ananca. IlepBoe Hauano TepMoAMHAMUKU. AuaOaTHBIN
npouecc. Bropoe Hawaio TepmoauHamuku. TermoBeie auratenu. KITJI
TerioBoro asurarend. Oxpana npupoasl. TepmMoauHamuueckas CHUCTEMA.
BHyTpeHHss HEprusi TepMOJIMHAMUYECKOW CHUCTEMBI U CIIOCOObI €€ M3MEHEHUS.
KonngectBo TeminoTsl u pabota. BHyTpeHHss SHEprUsi 0JHOATOMHOTO MJ€abHOTO
raza. Bunel Temnonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIUS, H3Iy4YEHHE.
VYaenbHas TENJIOEMKOCTh BellecTBa. KoJIMYECTBO TEIJIOTHI IPH TEILIONEpENAUE.
[TousstTue 006 anumabatHoM mporecce. [lepBblif  3aKOH  TEPMOJIMHAMUKH.
[IpuMeHeHHe mepBOro 3aKOHa TepPMOJMHAMUKM K H3omponeccaM. ['padpuueckas
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uHTepIpeTanus paboThl raza. Bropoil 3akoH TepmoamHamuiku. HeoOpaTtumocTtsb
npoueccoB B mnpupoie. TemnoBple MamuHbl. [IpUHOMNBL IEUCTBUS TEMIOBBIX
mammH. [IpeoOpa3oBanus »sHepruu B TeIIOBBIX MamuHax. Kosdduuuent
MOJIE3HOTO JACUCTBUS TeruioBoi MamuHbl. [lukn Kapuo u ero xosdduuument
MOJIE3HOTO JEHCTBHS. DKOJIOTHYECKUE MTPOOIEMbI TEINIOOHEPTeTUKH. TeXHUUeCKue
YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: ABUIATENIb BHYTPEHHEIO CrOpPaHUs,
OBITOBOW XOJOJUIBHUK, KOHJUIIOHED

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 4. MI3mepeHue yaenbHON TeIIOEMKOCTH

CamocTtosrenbHas pabota o0yyaronmxcs yueOHHK, 3a1a4u

Tema 3.3
ArperatHbie COCTOSIHUS
BemecTBa u (pazoBbie
nepexobl

Conep:xaHnue yueOHOro MaTepuaJa:

[TapooOpa3oBanne u KoHAeHcamws. Mcmapenwme W KureHue. AOCONIOTHAsS U
OTHOCUTENIbHAs BJIAXHOCTh BO3AyXa. HacwllieHHBIH map. YnaenabHas TeIioTa
napooOpa3oBaHusl. 3aBUCHUMOCTbh TEMIIEpaTyphbl KUIIEHUS OT JaBieHus. TBeproe
teno. Kpucrannuyeckue u amopdubie Tena. AHU3OTPOMNHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramnsl. CoBpeMeHHble MaTepuanbl. [lnaBienne u Kpucramszamnms.
VY nenbHas Terora miasieHus. Cyonumanys. YpaBHEHHE TEIJIOBOTo OanaHca

[IpakTueckue 3aHATUA

[TpakTnyeckas pabota: TexHHYECKHE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE:
TUTPOMETP U INICUXPOMETP, KAJTOPUMETP, TEXHOJOTHHM IOJYYEHHS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH

CamocrosrenbHas paboTa oOydaromuxcs: y4eOHUK, BBIPACTUTh JOMa KpHUCTaJlI
COJM W OmHcaTh Mpolecc Kpuctamuzaiuu. [loarotoBka k 3adery Ho pasieny
«MonekynspHas (pu3uKka ¥ OCHOBBI TEPMOAMHAMUKI

JlabopaTopHble 3aHATHSA

JlabopaTopHas pabota 5. OnpeneneHue BIaKHOCTH BO3AyXa

Pasznea 4. DiiekTpoanHamMuka

26
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Tema 4.1
DJIeKTPOCTATUKA

Conep:kanue y4eOHOT0 MaTepuaJia:

Onexrpuzauus Teia. DIEKTpUUECKUH 3apsia. JBa BuIa 3JIEKTPUYECKUX 3apsiioB.
[IpoBOHMKYN,  JUANEKTPUKA U TOJYNPOBOAHUKH. 3aKOH  COXpaHEHUs
aJIeKTpudeckoro 3apsna. B3aumonelictBue 3apsinoB. 3akoH Kynona. Toueunslit
3JIEKTPUYECKUN 3apsi. DIJeKTpuueckoe mnosie. HanpspkeHHOCTh 3JeKTpUYECKOro
nons. [IpyHuun cynepno3uiuy 3JIEKTPUYECKUX IModed. JIMHUM HanpsKEHHOCTH
anekTpuyeckoro mnoss. PabGora cun anekrpocrarnyeckoro rmnosd. Ilorenuwmar.
Pasnocte moreHuumanoB. IIpoBOAHMKM M JTUAJIEKTPUKU B 3IIEKTPOCTATUYECKOM
nosie. JludnekTpuueckass MPOHULIAEMOCTb. DJIEKTpoeMKOocTh. KoHaeHcaTop.
DJIEKTPOEMKOCTh IJIOCKOr0 KOHJIEHCATOpa. DHEPIusl 3apsyKEHHOr0 KOHJIEHCATOpa

HpaKTI/I‘leCKI/IC 3aHATUA

[Ipaktuueckue pabotel:  M3MepeHue  3IEKTPOEMKOCTH  KOHZAEHCATopa.
TexHuueckue yCTpoilCTBA W NPaKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOII,
AIIEKTPOMETP, DIIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE OHIIEKTPONpUOOpOB,
KOH/JIEHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTPYHHbBINA IPUHTEP

CamocTrosrenbHas pabota o0yyaronmxcs: yaeOHUK, H300pa3uTh rpaduyuecku
KapTHUHBI AEKTPUUECKUX MOJIEeH Pa3IMYHBIX CUCTEM 3apsii0B.

Tema 4.2
MocTossHHBIN
3JiekTpuyeckuil ToK. Toxku
B Pa3JIMYHBbIX Cpeaax

Conep:xkanue yue0HOro Mmarepuasa:

ONEKTPUYECKUN TOK. Y CIOBHS CYLIECTBOBAHHUS JIEKTPUUECKOr0o ToKa. McTouHukKn
toka. Cuia Toka. [locrostHublil Tok. Hanpsxenue. 3akon Oma Juist yyacTka IemH.
ONEKTPUYECKOE  CONPOTHUBIEHUE.  YIENbHOE  CONPOTHUBIEHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapajIeNbHOE, CMEIIAHHOE COEAMHEHHE IIPOBOJHHUKOB.
Pabota anexrpuueckoro Toka. 3akoH /xoyns-Jlenna. MOIIHOCTD 31€KTPHUECKOTO
TOKa. DJEKTPOABMKYIAs CUJIa U BHYTPEHHEE COINPOTUBIEHHE MCTOYHHUKA TOKA.
3akoH OMa 11 ITOJIHOM (3aMKHYTOM) aneKTpuyeckoi nenu. KopoTkoe 3amMbIkaHue.
DJIEKTpOHHAsA MPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCHMOCTH COIPOTUBIICHUS
METAJIJIOB OT TeMrepaTypsl. CBEpXIPOBOIUMOCTb. DIEKTPUUECKUN TOK B BAKyyMe.
CaoiicTBa 351eKTpOHHBIX MydKoB. [TomynpoBonuuku. CoOCTBEHHAss U PUMECHas
IIPOBOJIUMOCTD MIOJIYIIPOBOTHUKOB. CaoiicTBa p-n-nepexona.
[TomynpoBOTHUKOBBIE MPUOOPHI. DJIEKTPUUECKUNH TOK B pacTBOpax M pacIuiaBax
AJIEKTPOJINTOB. DJIEKTPOJIUTHYECKAST JUCCOLUALUSA. DJIEKTPOIN3. DIEKTPUUECKUIN
TOK B razax. CaMOCTOSITENbHBIN H HECAMOCTOSTENbHBIN pa3psan. Monnus. [Tnazma™

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
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HpaKTI/ILICCKI/Ie 3aHATUA

[MpakTuueckass pabora: TexHMYECKHE  yCTPOWCTBA U MPAKTUYECKOE
[IPUMEHEHUE:  aMIIepMETp,  BOJBTMETP, PEOCTaT, MCTOYHUKH  TOKa,
JNEKTpOHArpeBaTeNIbHbIE  MPUOOPBI,  DJIEKTPOOCBETUTEIILHBIE  MPUOOPHI,
TEPMOMETP COIPOTUBJICHHUSI, BAKYYMHBIN JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPBHI,
MOJYIIPOBOTHUKOBBIN THOJI, TAJIbBAHUKA

JlaboparopHble 3aHSITHS

JlaboparopHast pabota 6. M3ydeHre cCMEIIaHHOTO COCTUHEHUS PE3UCTOPOB.

JIaGoparopHas pabota 7. VI3MepeHue 31eKTpoABHKYIIEH CUIIbl ICTOYHUKA TOKA 4
U €r0 BHYTPEHHETO CONPOTUBIICHMUSI
| cemecTp:
MaKCHMaJIbHasi Harpy3Ka: 60
o0s3aTesIbHAsI HArPy3Ka: ol
JIEKINHU: 29
NpaKTHYecKHue padoThl: 8
JadopaTopHble 3aHATHS: 14
caMocTosiTe]IbHAas padora 9
Tema 4.3 Coaep:xxanue yueOHOIro MaTepuaJia:
MaruuTHoOe moJie. ITocTositHHBIE MarHuTHL. B3aMMOJEHCTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe
DJIEeKTPOMarHUTHasA nosie. BekTop MarHuTHOM MHAYKIUU. [IpyHIMD CyIIeprIo3uMy MarHUTHBIX TOJIEH.
UHAYKIHS. Jlunun maruuTHOW uWHAYKIMU. KapThHa nWMHUNA MarHUTHOW WHAYKIUU MOJS
ITOCTOSIHHBIX MarHUTOB. MarHuTHOE moJjie MpoBOJHMKA ¢ TOKOM. KapTuHa nuHui OK 01
WHAYKIMM MarHUTHOTO NOJSA JJIMHHOIO MPSMOTO IPOBOJHHMKA M 3aMKHYTOTO OK 02
KOJIBIIEBOTO TPOBOJHMKA, KaTymIKu ¢ TokoM. OmbIT Dpcrena. BizaumonelictBue OK 03
IIPOBOAHMKOB ¢ TOKOM. Cuina Ammnepa, ee Moynb U HarpaBieHue. Cuna JlopeHna, 4 OK 04
€e MOAyJIb U HampaBieHue. JIBWKEHHE 3apsHKeHHOW YacTHIbl B OJHOPOIHOM OK 05
MarHuTHOM 1osie. PaGora cunbel  JlopeHua. SIBieHune 3I€KTpOMarHUTHOM OK 07

uHayKnuu. [loTok BekTOpa MAarHUTHOM MHAYKIUHU. OJIEKTPOABIKYIIAs cujia
WHOYKIIMU. 3aKOH  JJIeKTpOMarHUTHOM  wHAykumu  @apanes. Buxpepoe
ANEKTPUYECKOE TMOJie. DIEKTPOABUXKYIAsS CHUJIAa HHIAYKIUMA B TMPOBOIAHUKE,
JIBUKYILIEMCS TIOCTYIATENIbHO B OJTHOPOJAHOM MarHUTHOM moze. [IpaBwmio Jlenna.
NHIyKTUBHOCTS. SIBnenue CaMOMHYKIUU. DJIEKTPOABUKYILAS cuia
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CAMOMHIYKIMU.  DHEepruss  MarHUTHOIO  TOJS  KaTylIKU €  TOKOM.
DIIEKTPOMarHuTHOE T0JIe

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue padoThl: M3ydeHre MarHUTHOTO NOJISl KaTYILIKHU C TOKOM.
TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSIHHbIE
MAarHuThl, 3JEKTPOMAarHUTHI, JJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTapHBIX
4aCTUL, UHAYKIIMOHHAS 11€Yb

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota 8. MccrnemoBanue AeCTBUS MOCTOSIHHOIO MarHuTa Ha

paMKy ¢ TOKOM 4
JlaboparopHas padota 9. 3ydyeHune sBneHus 2IeKTPOMArHUTHONW WHAYKIIUU
CamocrosiTenbHas paboTa 00yJaronuxcsi: MOBTOPEHUE, 3a/1a4u 2
Pa3nen 5. Kosiebanusi 1 BOJIHBI 24
Tema 5.1 Mexauuueckue | Cogep:kanue yueOHOTro MaTepuaJia:
U 3JIEKTPOMATHUTHBbIE Konebarenbnas cucrema. CBoOOIHbIE MeXaHWYecKue koiebanus. ['apmMmoHnueckue
KoJ1e0aHusA koneOanus. Ilepuon, uvacrora, ammuiutyna u ¢asza konebanuil. [IpyKuHHBIN
MasiTHUK. MaremMaTHUecKuii MasTHHK. YpaBHEHHE TapMOHUYECKHX KOJIEOaHUM. OK 01
[IpeBpamienue »HepruM Tmpu TapMOHUYECKMX KojebaHusx. KomebarenpHbIit OK 02
KOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIEC KOJIeOaHUs B UICATHHOM KOJIeOaTeIbHOM OK 04
KOHType. AHAJIOTUS  MEXIYy MEXaHMYECKUMU W  JJIEKTPOMArHUTHBIMU 6 OK 05
konebanusmMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS] DHEPTHH B HICATHHOM OK 07

KoneOaTeslbHOM  KoHType. [lpencraBieHwe o  3aTyxarouux  KojeOaHUsX.
BoiHyxeHHble  MexaHuueckue — KoneOanus.  Pesonanc.  BeIHyXIeHHbIE
JleKTpoMarHutHele  koneOanus.  [lepemensbiii  Tok.  CuHycOMAANbHBIN
NIEPEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOIO TOKA. AMITUTYJHOE U JEHCTBYIOLIEE
3HAYCHME CUJIBI TOKa M HanpsbkeHus. Tpancdopmarop. [IponsBoacTBo, nepempaya u
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noTpeOJIeHNe MEKTPUUECKON SHEPTruu. DKOJIOTHYECKUE PUCKHU TP IPOU3BOJCTBE
JNEKTPUYECKOM dHepruu. KynbTypa HCIONB30BaHUS — DJIEKTPOIHEPIUU B
IIOBCEIHEBHOM JKHU3HU

[IpakTrueckue 3aHATHS

[IpakTuueckue paboTel: VccnemoBaHue 3aBUCHUMOCTH —IEpUOJa  MAJIbIX
KoJieOaHUM rpy3a Ha HHUTH OT JJIMHBI HUTHU M MacChl rpy3a. TexHuueckue
YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE: IJIEKTPUUECKHUI 3BOHOK, T€HEPaTOp
IIEPEMEHHOTI'0 TOKa, JIMHHUU JJIeKTponepeaay

JlabopaTropHble 3aHATHS

Jlaboparophas padota 10. MccrnenoBanue nepeMeHHOTO TOKA B LIETIH U3
IIOCJIEZIOBATEIBHO COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU M pe3UcTopa

Tema 5.2 Mexannueckue
U 3JIEKTPOMATHUTHbIE
BOJIHBI

Coaep:xxanue yueOHOro MaTepuaJia:

Mexannyeckue BOJIHBI, yCJOBHS — pacmpoctpaHenusa. llepuon. CxopocTh
pacupocTpaHeHuss M JJauMHa BoOJHBL. llomepeuHble W TPOJOJIbHBIE BOJIHBI.
WnTepdepenims u nudpakuus MEXaHHYeCKHX BOJH. 3BYK. CKOpPOCTh 3BYKa.
I'pomkocTh 3Byka. Bricotra ToHa. TemMOp 3ByKa. DIEKTpOMAarHWUTHBIE BOJHBI.
VYcnoBust u3aydeHus JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaIus BEKTOPOB
E, B, v B nsnexkrpomarHuTHOW BoJiHE. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpaKe€HUe, MPeTOMIICHHE, ToJisIpu3alus, Audpakuus, nateppeperius. CKopocTb
ANEKTPOMArHUTHbIX BOJH. Illkanma »nekTpoMarHUTHBIX BOJIH. [IpumeHeHue
AJIEKTPOMATrHUTHBIX BOJH B TEXHUKE W ObITy. [IpUHUIMIBI paguoCBs3U U
TeneBuaeHud. Paanonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYXKarolen
cpeasr™

HpaKTI/I‘leCKI/Ie 3aHATUA

[Ipaktnueckass pabora: TexHMuUeckue yCTpOHCTBA H  IPAKTUYECKOE
IIPUMEHEHNE: MY3bIKaJIbHbIE WHCTPYMEHTBI, YJIbTPAa3BYKOBas AUArHOCTUKA B
TEXHUKE W MEAUIIMHE, pajap, paauonpuéMHUK, TEICBU30D, aHTCHHA, Tele]oH,
CBY-neun

CamocTosrenbHas paboTa o0ydaroumxcs: MOAroTOBKa K 3a4eTy 10 pa3aeny
«Konebanust v BOJIHBI

Tema 5.3

Conep:xxaHnue yueOHOIro MaTepuaJia:
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OnrTuka

I'eomerpuueckas ontuka. [IpsAmonuHelHOE  pacnpoCTpaHEHHME CBeTa B
onHopoaHou cpene. Jlyu cera. Todyeunblid MCTOUHMK cBeTa. OTpa)keHUE CBETa.
3akoHbl oTpakeHus cBera. llocTpoeHne u300pakeHH! B TUIOCKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI TMPENOMJICHHUS CBeTa. AOCONIOTHBIA TOKa3aTesb
npesnomiuenus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yroia mOJHOIO
BHYTpEeHHEro otpaxeHus. Jlucnepcust cBera. CIOXHBIA cocTaB Oeloro caeTa.
IBer. CoOwuparonue u paccewBaromue JHH3bL. ToHKas mauH3a. DOKycHOE
paccTosiHME W ONTHYECKas cujla TOHKOW JuH3bl. [locTpoeHue u3zoOpaxkeHuil B
coOMparIIMX U pacceMBaIIUX JTuH3aX. PopMyna TOHKOM JUH3BL. Y BEJIUYCHHE,
JaBaeMoe JuH30M. [Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKHU. BonHoBas
ontuka. aTepdepenuus ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHUS HAOIIOICHUS
MaKCHMYMOB U MHHUMYMOB B HHTeP(EPCHIIMOHHONW KapTHHE OT IBYX CHH(A3HBIX
KOTepEeHTHBIX HCTOYHUKOB. Jludpakuus cBera. J[ludpakumonHas peuieTka.
VYcnoBue HaOMIOIEHN TTIaBHBIX MAKCUMYMOB IIPU NaJICHUH MOHOXPOMAaTHYECKOIO
cBeTa Ha qudpakimoHHyo pemetky. [lonsgpuzanus cBera

[IpakTyueckue 3aHsATHS

[TpakTuyeckue padotel: HabmoaeHue aucnepcun cBera. TexHu4eckue
YCTpOICTBa U MPAKTUUECKOE IPUMEHEHHUE: OUKH, JIyTna, (hoToamnmnapar,

IIPOEKIIMOHHBIN anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,

TUPaKIMOHHAs PeleTKa, MOJISPOU, TEIECKOI

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 11. Onpenenenue noxkaszaress MPEJIOMIICHUS CTEKIIA 4
JlaboparopHas padota 12. MccrnenoBanne cBONCTB N300pakeHU B JTMH3aX

CamocrosTenbHas paboTa 00yJaonmxcs: yueOHUK, 3a1a4H 2

Paszpnen 6. OcCHOBBI crieMAJIbHONM TEOPUH OTHOCUTEJIBHOCTH 4
Tema 6.1 Copepxxanue yueOHOro MaTepuaJa: OK 01
OCHOBBI TEOPHH ['paHunbl MPUMEHUMOCTH KJIACCUYECKON MexXaHukH. [locTymarsl crnenuanbHOM OK 02
OTHOCHTEIbHOCTH TEOPHH OTHOCHTEILHOCTH: HHBAPHAHTHOCTb MOJYIIA CKOPOCTH CBETA B BaKyyMe, OK 04
MPUHIMI OTHOCUTEIBHOCTH OWHIITENHAa. OTHOCUTEILHOCTh OJHOBPEMEHHOCTH. 2 OK 05
3aMe[UIeHUe BPEMEHM UM COKpAIlEHWE JUIMHBL. OJHEpruss M = UMITYJIbC OK 07

penaTuBUCTCKOM  vacTulbl. CBA3b Macchl € JHEpruel ©  HUMILYJIbCOM
PENATUBUCTCKOM YaCTUIBl. DHEPTHsl MOKOS CBOOOTHON YaCTHIIBI
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‘ CamocTosTenpHas padoTa o0ydaronmxcs: Y9eOHUK, 3a1a4n

Paszpen 7. KBanToBas pusuka

12

Tema 7.1
JJIeMeHThI KBAHTOBOM
ONTHKH

Conep:kanue y4eOHOT0 MaTepuaJia:

®otonbl. ®opmyna [Tnanka cBsi3u SHEpruu (GOTOHA C €r0 YaCTOTOW. DHEPrusi u
uMItysibe  (otoHa. OTkpbiTHEe u uccienoBanue Gorodddekra. Onbitel AT
CroneroBa. 3akonbl gorodddexra. YpaBHenue DiiHmrTeriHa s GoTodrddekra.
"Kpacnas rpanuna" dortosddexra. anenue cera. OmbiTel I1.H. JleOenena.
XUMUYECKOE JEHUCTBUE CBETA. T[EXHUYECKHE YCTPOWCTBA M IMPAKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATYNK, COJTHEeUHas: 6aTtapesi, CBeTOANO]

Tema 7.2
Crtpoenue atoma

Copaepxxanue y4eOHOIro MaTepuaJa:

Mopnenr aroma Tomcona. OmbiTel Pesepdopna 1o  paccessHHIO -YaCTHII.
[Inanerapuas Mogmens aroma. Iloctymatel bopa. M3nydenue wu morjouieHue
GbOoTOHOB TpH MepexoJe aToMa C OAHOIO YPOBHS HSHEPruM Ha Apyroil. Bumsl
criekTpoB. CHEKTp ypOBHEW SHEpPruM aromMa BOJAOpOJa. BoyiHOBBIE CBOICTBa
yactull. Bonnel ge bpoinsa. KopnyckynsapHo-BonHoBoi ayanu3M. CriOHTaHHOE U
BBIHYX/ICHHOE M3iydeHue. Judpakuus 3J1eKTpOHOB B KpUCTAJUIaX. Y CTPOMCTBO U
OPUHIUI paboThl Ja3epa. TexHuyeckre ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE:
CHEKTpaJIbHBIN aHaIKu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIBIOTEP

[IpakTyueckue 3aHsATHS

ITpakTuyeckas pabora: HaOnroneHue TuHeHyaToro crekTpa

Tema 7.3
ATOMHOE s1IpO

Copaepxxanue y4eOHOro MaTepuaJa:

OKCIEpUMEHTBI,  JI0Ka3bIBAIOIUE  CJIOXKHOCTb CTpoeHus snpa. OTkpsiThe
pammoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuo  cocTaBa
panuoakTuBHOro u3nydeHus. CBoiictBa anbga-, Oera-, ramMMma-u3IydeHus.
BinusHne paamoakTHBHOCTH Ha JKHMBbIE OpraHu3Mbl. OTKpbITHE MPOTOHA U
Heiitpona. Hyknonnas wmopnens sinpa [eitsenOepra-MBanenko. 3apsn sapa.
MaccoBoe uucno siapa. M3oronsl. Anbda-pacnajn. IIeKTPOHHBIA U TO3UTPOHHBIN
Oera-pacnan. ['amma-n3nydenue. 3aKOH paJuOaKTUBHOTO pacrajga. DHeprus CBA3H
HYKJIOHOB B sijpe. SnepHwie cunbl. Jlepext maccwl siapa. SnmepHble peakiuw.
Henenue u cuntes saep. Anepusiit peaktop. Tepmosinepuslit cuntes. IIpodiaemsr u
NIEPCIEKTUBBl  SIAEPHOM  HDHEPreTHKU. OKOJOTMYECKHE aCHEeKThl  SACPHOM
DHEPreTUKU. OjeMeHTapHble 4YacTulpl. OTKpbITHE MO3UTpoHA. MeTomsl

OK 01
OK 02
OK 04
OK 05
OK 07
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HaOJIIOAEHUS M PErucTpaluy 3JIeMEeHTapHbIX dacTull. @OyHnaMeHTaIbHbIE
B3auMoJIeiicTBHs. EMMHCTBO U3MUECKOi KapTUHBI MUPa

HpaKTI/ILICCKI/Ie 3aHATUA

[IpakTuueckue padotel: MccnemoBaHue TPEeKOB dYacTHI] (IO TOTOBBIM
dboTorpadusm).

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHE; JO03UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas 6oM6a

CamocrosTenbHas pa60Ta O6y‘~IaIOH_II/IXC$IZ y‘le6HI/IK, 3aJa4un

Pa3nes 8.9/1eMeHTHI aCTPOHOMMH U ACTPOPHU3NKH

34

Tema 8.1
DJIeMeHThI ACTPOHOMMU
H acTPOPU3UKH

Coaep:xxanue yueOHOro MaTepuaJia:

Otanbl pa3BUTHUs acTpoHoMuu. llpukiiagHoe M MHUPOBO33PEHUYECKOE 3HAUYEHUE
actpoHomuu. Bupn 3Be3gHoro HeOa. Co3Be3nusi, spKue 3Be3[Ibl, IJIAHETHI, HX
BunuMoe nBwkenue. Comneynas cucrema. [lmanerst 3emHoM rpymibl. [lnanetsi-
rurantel. Mansie Tena ConHeunoil cuctemsl. Conaie, ¢orocdepa u atmocdepa.
Conueynasi akTUBHOCTh. Mcrounuk »sHepruu CoiHI@ W 3BE3A. 3BE3/bl, HX
OCHOBHBIE XapakTepUCTUKH. [[narpamMma "CneKTpaiabHBIM KJacc - CBETUMOCTB'.
3Be3Abl TJIaBHOM IOCIIEN0BATEILHOCTH. 3aBUCUMOCThL ''Macca - CBETMMOCTDL'" IS
3B€3[] IVIABHOM NOCIEN0BaTeNbHOCTH. BHyTpeHHee cTtpoenue 38e31. COBpeMEHHBIE
IPEJICTAaBICHUS] O MPOUCXOXKIEHUU U 3BotonuKu CosHIAa U 3Be3/. DTambl KU3HU
3Be31. Mueunsiii Ilyte - Hama [anmaktuka. CrnmpaneHas cTpykrypa I'anmaktukw,
pacripenenenue 3Be3n, raza u nbUtd. [lonmokenue u  naBwxkenue ConHIA B
[Nanaktuke. Tunel ramakTuk. [lnockas u chepuueckas moacuctemsl [ amakTHUKH.
Panmnoramaktukn m KBazapbel. UepHble AbIppl B sApax TalakTUK. BcemeHHas.
Pacmiupenune Bcenennoil. 3akon Xa0O6ma. PaszOeranme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe n3nyuenue. Macmrabnas ctpykrypa Beenennoii.
Meraranaktuka. HeperieHHbIe TpoOIEMbI aCTPOHOMHH

JlaboparopHble 3aHATHSA

JlaGoparopnass pabora 13. HaOmromeHuss HEBOOPYXKEHHBIM TIJIa30M C
WCIOJIb30BAaHUEM KOMITBIOTEPHBIX NMPUIOKEHUN AJI ONpeNeleHUs TOJI0KEHUs
HeOeCHBIX O0BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOro
MOJIyIIApHsI U IPKUE 3BE3bl

OK 01
OK 02
OK 03
OK 05
OK 07

IIpoMeskyTouHasi aTTecTanust (3K3aMeH)
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Il cemecrp:

MaKCHMAaJIbHAsl HAarpy3Ka: 84
00si3aTeIbHASI HATPY3Ka: 44
JIEKIMH: 24

NpPaKTHYeCKUe 3aHATHS 8
J1a0opaTOpHbIE PA0OTHI: 12
caMocTosiTeJIbHAs padora: 10
MPOMEKYTOUYHAS ATTECTAINS: 30

3a roa:

MaKCHMMAaJibHasl HATPY3Ka: 144
o0s3aTe/IbHAsl Harpy3Ka: 95
JIEKINHU: 53

NMpPaKTHYeCKHEe 3aHATHS 16
JaboparopHbie padoThI: 26
caMoCTOsITe/IbHAA padora: 19
MPOMEKYTOUYHASI ATTECTAIUS: 30

*
IIpogeccuonanvrno opuenmuposantvle 21emeHmbvl
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITIPE/IMETA

3.1. TpedoBaHusI K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecrevYeHn 0

B cootBercTBun ¢ TpeboBanusimu ®I'OC COO k maTepualbHO-TEXHHYECKOMY 00€CIIeUeHHUIO
yueOHOro mporecca 6a30Bblii ypOBEeHb Kypca (U3MKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs
JOJDKEH M3Yy4aTbCsd B YCIHOBHSX KaOuHeTa (PU3MKU WIM B YCIOBHUSX MHTETPUPOBAHHOIO KaOWMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro IMKiIa. B kabunere (U3MKKM JODKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHKE JIsl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpaMMe Mo (Gu3uKe MpaKkTHIeCKUX
paboT M JAeMOHCTpalMOHHOE obopynoBaHue. JleMoHCTparmoHHOe 000pyaoBaHUE (OPMHUPYETCS B
COOTBETCTBMM C NPUHLUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U 00eCleynBaeT IOCTaHOBKY
MEPEYHCICHHBIX B IPOTpaMMe Mo (PU3MKE KITFOUEBBIX IEMOHCTPALUI ISl UCCIEIOBAHUS N3Y9aeMBbIX
SBJIIGHUH M TPOIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, MX TEXHHUYECKHUX
npuMeHennid. JlabopatopHoe oOopynoBanue i Ja0OpAaTOPHBIX M MPAKTHYECKUX padboT
dbopMupyercs B BUe TEMaTHYECKIX KOMIUIEKTOB U 00€CIIeUnBaETCS.

B pacu€re omHOro KOMIUIEKTa Ha JABYX OOy4aromuxcs. TeMaTUYeCKUe KOMIUICKTHI
1abopaTopHOro 00OPYAOBAHUS JOJDKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUU
AHAJIOTOBBIX M IIM(POBBIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJIC
U(POBBIX JTaOOPATOPHIA.

ObopynoBanue yueOHOT0 KaOMHeTa:

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YyUaIOIINXCS;

- pabouee MecTo IpernoaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHUATIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- Mpo(heCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHMS,;

- MaTepuallbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIBbHBIA KOMIBIOTED € JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C IKPAHOM.

- 3anpl  (OMOnIMOTEKa, YMTAIBHBIA 3al € BBIXOAOM B MH(GOPMAalMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO C€Th UHTEPHET).

ITpumMepHbIii epedeHb JeMOHCTPALIMOHHOTO U J1a00paTOpPHOro 000py10BaHMS:
uudposas madoparopusi Mo GU3UKE IS IPETOIaBaTeNs;
nudposas 1adopatopus 1o Gpusnke 11 00yyaromerocs;
BECHI TEXHUYECKUE C PA3HOBECAMHU;
KOMILJIEKT /17151 1TaOOpaTOPHOTO MPaKTUKyMa 110 OITHKE;
KOMIUIEKT /715 TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE;
KOMIUIEKT Ui Ja0OpaTOpHOTO  NpaKkTUKyMa IO  MOJIEKYJISpHOW  (usmke
Y TEPMOJMHAMUKH;

7. KOMIUIEKT JUIst 71a00paTOPHOTO MPaKTUKyMa o JJIEKTPUUYECTBY
(c renepaTopom);

8. KOMIUIEKT Ul M3y4eHUS BO30OHOBISIEMbIX HCTOYHMKOB SHEPIHU (COTHEYHOM, BETPOBOM
SHEpruu, OMo-, MEXaHMYECKON M TEPMOIJICKTPUIECKOM SHEPTETUKH);

9. ammepmerp J1a0OpPaTOPHBIN;

10. BombTMETp TAOOPATOPHBIN;

11. xomopumeTp ¢ HAOOPOM KAJIOPUMETPHUUECKUX TEIT;

12. TepmomeTp 1ab0OPaTOPHBIA;

13. xommiekT TSt M3YyYeHUS OCHOB MEXaHUKH, THEBMATUKU
Y BO300HOBJISIEMBIX HICTOUHUKOB SHEPIHH;

14. Gapomerp-aHepous;

ocoarwNE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
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.

OJIOK TUTaHUSI PETYIIUPYEMBIiA;

BeO-Kamepa Ha MOJBUKHOM IITATHUBE;

BUJICOKaMepa sl paboThl C ONTHYECKUMH TPUOOpaMu;
reHepaTop 3BYKOBOIA;

TUTPOMETDP (IICUXPOMETP);

rpy3 HaOOPHBIIA;

JMHAMOMETP JEMOHCTPALIMOHHBIH;

KOMIUIEKT MOCY bl IEMOHCTPAIIMOHHOM € MPUHAIICKHOCTSIMH;
MaHOMETP JKHJIKOCTHOU JE€MOHCTPALlMOHHBIM;

METp JEMOHCTPAIIMOHHBIN;

MHUKPOCKOII IEMOHCTPALIMOHHBII;

HACOC BaKyyMHBI KOMOBCKOT0;

CTOJIUK TTOTbEMHBIN;

IITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHIA;

ANEKTPOIUINTKA;

HaOOp IEMOHCTPAI[MOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO JUHAMHUKE BPAIIATEIbHOTO JTBUKCHUS;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSIM;
Ha0Op JIEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHU;

BEJIEPKO apXuMea;

MasiTHUK MaKCBEJLIa;

Ha0op TeJ paBHOrO 00bEMa;

Ha0Op Ten paBHOM MacCHI;

puOop IS IEMOHCTPAIMKA aTMOC(EPHOTO 1aBICHUS;
MpU3Ma, HAKJIOHSIOLIAsICSI C OTBECOM;

pbluar 1eMOHCTPALOHHBII;

COCY/JIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOM 1I€MOHCTPallMOHHBIN;

TpyOKa HBIOTOHA;

1ap mackanis;

HabOp 1IEMOHCTPALIMOHHBIN 110 MOJIEKYJIIPHON (PU3UKE U TETIJIOBBIM SIBJICHUSIM;
HaOOp IEMOHCTPAI[MOHHBIH 10 Ta30BBIM 3aKOHAM;

Ha0Op KanmuUIIpPOB;

TpyOKa 1Ji JEMOHCTPAIIMHA KOHBEKIIMH B KUAKOCTH;
LMJIMHJIPBI CBUHIIOBBIE CO CTPYTOM;

map ¢ KOJIbLOM;

BBICOKOBOJIbTHBI UCTOYHHK;

reHepaTop BaH-Je-Tpaada;

JO3UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SIINKAX;

KOMIUIEKT  OpHOOpOB M TNPUHAMIEKHOCTEH Ui JEMOHCTpAalMd  CBOMCTB

QJICKTPOMArHUTHBIX BOJIH,

56.

KOMIIJIEKT HpI/I60pOB JII HU3Yy4YCHUA IMPUHIIMIIOB paguornpucma

" pagruoIicpeaadm,

57.
58.
59.
60.
61.

KOMIUIEKT IMPOBO/IOB;
Mar"uT JyrooOpasHbIii;

MAarHMuT MOJIOCOBOM JIEMOHCTPAILIMOHHBIN;
MallmHa 3J1eKTpodopHasi;

MAasITHUK 3JIEKTPOCTATUYECKU;

62. HaOop MO U3yYEHHIO MATHUTHOTO TOJISI 3EMJIH;
63. HabOp IEMOHCTPAITMOHHBIN 1T0 MATHUTHOMY TIOJTIO KOJIBIICBBIX TOKOB;
64. HaOop 1EMOHCTPALMOHHBIN IO TIOTYIPOBOTHUKAM;
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65. HaOOp 1EMOHCTPALMOHHBIN IO TOCTOSIHHOMY TOKY;

66. HaOOp IEMOHCTPAITMOHHBIN TI0 AJIEKTPUIECKOMY TOKY B BAKyyM€;
67. HaOop 1EMOHCTPAITMOHHBIN TIO AJIEKTPOANHAMHUKE;

68. Habop 1711 AEMOHCTPAIlUA MarHUTHBIX TMTOJICH;

69. HaOOp 1S IEMOHCTPAIUU YIIEKTPUICCKHX TIOJIEH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKIISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTperiku MarHUTHBIC Ha ITATHBAX;

75. cynTaH 3JIEKTPOCTaTUYECKHUIA;

76. ITaTUBBI U30JUPYIOLIUE;

77. 3EeKTPOMarHuT pa3oopHBIA;

78. Habop IEMOHCTPAIMOHHBIN TI0 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOTHOBOH ONTHKE;

80. crieKTpOoCKOoI ABYXTPYOHBIi;

81. Habop creKTpabHBIX TPYOOK C HICTOUHHKOM ITUTAHUS;
82. ycranoBka juig uzydenus porodddexra;

83. Habop 1eMOHCTPAITMOHHBIN IO TIOCTOSIHHOW TUIAHKA;

84. KOMILJIEKT HATJISAIHBIX TOCOOUH ISl TOCTOSIHHOTO UCIIOJIb30BAHUS;
85. KOMITJIEKT MOPTPETOB Il 0POpMIICHHUS KaOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YU4E€OHBIX TAOJIHII.

[IpumepHBIii TepeYeHb JAEMOHCTPAIMOHHOTO U JabopaTopHOro 00OpYyAOBaHHS HOCHUT
pEKOMEH1aTeNbHbIN XapaKTep.

IIpn HaJIM4uHU HE00X0IMMOT0 000pyaOBaHUs 3aHATHSA 1o ¢dusnke
B HEKOTOPBIX CIy4asX MOTYT IPOBOJUTHCS B HMEIOUIMXCA B 0Opa30BaTEIbHOW OpraHu3aluu
MacCTEepCKHUX WK Jab0opaTopusx.

3.2 UudopmanuonHoe odecriedeHne 00y4YeHust

Ilepeyens HcnMoOab3yeMbIX Y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, T0MOJHUTEIbHOI
JIMTEPaTyphbl

OcHOBHbIE HCTOYHHKH:

1. Msxkumes, I'. 1. @usuka: 10-ii knace: 6a30BbIH U yriyOnE€HHBIA ypoBHH : yueOHuK / I S1.
Msxkumes, b. b. ByxoBues, H. H. Corckuii ; mox pemakmueit H. A. [MappentreBoit. — 10-¢ m3j.,
crep. — Mocksa : IIpocsemenune, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. — Tekcr :
AIIEKTPOHHBIN /l Jlanb : 3JIEKTPOHHO-0MOIMOTEIHAS cucrema. — URL:
https://e.lanbook.com/book/335051

2. Msxumes, I'. 5. ®usnka: 11-ii kiracc: 6a30BbIid U yriyOnEHHBINA ypoBHY : yueOHUK / . S.
Msxkumes, b. b. byxosues, B. M. Hapyrun ; non penakmueid H. A. IMapdentseBoit. — 11-e u3m.,
crep. — Mocksa : [IpocBemenne, 2023. — 432 c¢. — ISBN 978-5-09-103620-6. — Tekcr :
AIIEKTPOHHBIN /1 Jlanb : 3JIEKTPOHHO-OUOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/335054

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Kacesnos, B. A. ®usuka: 10-i kiace: yriryOn€HHbI ypoBeHb : yueOnuk / B. A. KachsHoB.
— 11-e usn., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Texcr : osnexktponHsld //  Jlamb : amekTpoHHO-OMOnMoreunas cuctema. —  URL:
https://e.lanbook.com/book/334853

2. Kacesno, B. A. ®usmka: 11-ii kmacc: yriyOn€HHBIM ypoBEeHb : yueOHUK / B. A.
KacesnoB. — 11-e u3z., crep. — Mocksa : IIpocemmenue, 2023. — 493 c¢. — ISBN 978-5-09-
103622-0. — Texkcr : anextponHsid // JlaHb : snexTpoHHO-OMOMMOTewHas cucrema. — URL:
https://e.lanbook.com/book/334877

24


https://e.lanbook.com/book/335051
https://e.lanbook.com/book/335054
https://e.lanbook.com/book/334853
https://e.lanbook.com/book/334877

3. Poraues, H. M. ®usuka. YueOHbIN Kypc Al CpeAHETO MPOPECCHOHATFHOTO 00pa30BaHuUs

: yuebHoe mocobue mis cmo / H. M. Poraues, O. A. JleBuenko. — 3-e¢ u3n., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Texkcr : anexkrponusbii // JIans :
aNIeKTpoHHO-OnOmoreynas cuctema. — URL: https://e.lanbook.com/book/403874 . — Pexum
JOCTYIA: JIsl aBTOPH3. MOIH30BATEICH.

4. JlorBunenko, O.B. ®wusuka + ellpunoxenne : yaebnuk / Jlorsunenko O.B. — Mocksa :

KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL: https://book.ru/book/929950. —
Tekct : aneKTpOHHBIN. (DJIECKTPOHHOE U3AAHKE).

5. Jlorsunenko O.B. ®usmka. Ilpaktukym : yuebnoe mocobue / JlorBunenko O.B. —
MockBa : KwnoPyc, 2022. — 358 c¢. — ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582. — TekcT : ANEeKTPOHHBIN.

Ilepeuens UHTEpHET-pECypcoB:

1. baux 3a1aHUi PISAEHT - Pexum
noctyna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Enunas xomnekuus UM@poBBIX 00pa3oBaTeNbHBIX pecypcoB. - Pexum mgocryna:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-mkomna. - Pexxum goctyna: http://www.km-school.ru/ ;
4. OrtkpblTas ¢duszmnka. Pexum JIoCTyTa:
http://www.physics.ru/courses/op25part2/design/index. htm
[Tnarpopma SAKmacc - Pexum nocryna: http://www. yaklass.ru;
Poccwuiickas a1ekTpoHHas 1Koa - Pexxum gocryma: http://www.resh.edu.ru/;
dwusuka.m. - Pexxum mocryma: http://www.fizika.ru;
®UITA (BIIP 11 knacc) - Pexxum moctyna: http://www.fipi.ru/;
DeKTpoHHBIH yueOHuK - Pesxxum moctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

KoHTpo.ib M omeHKa pe3yibTaTOB OCBOCHUS 00IE00pa30BaTENBHOIO Y4eOHOTrO IMpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLUIUIMHAPHBIE Pe3ybTaThl, HallpaBIeHHbIE HA (OPMHUpPOBAHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIIUH 10 pa3/ieiaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepuara.

[Ipomexyrounas attectanus — B popMme 3x3ameHa (1 u 2 cemecTpsi).

Kox n nHaumenoBaunue
(bOpMHUPYEMBIX KOMITCTCHITHI

Pasgen/Tema

Tum oreHOYHEBIX
MEpOIPUATHI

OK 01. Beibupats cioco0sl
pelieHus 3a1a4d
po(hecCHOHATTLHOM e TEIEHOCTH
IPUMEHUTEIBHO K Pa3IUUHBIM
KOHTEKCTaM

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

Pasnen 4. Temer 4.1.,4.2., 4.3

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

Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
o/ct

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAIUN
uHpopmanuu
1 WHPOPMAIMOHHBIC TEXHOJIOTUHU
JUTSL BBITIOJIHEHUS 32144
poEeCCHOHAIBHON e TEIHHOCTH

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

Pasnen 4. Temr1 4.1.,4.2.,4.3

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

Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

OK 03. [TnanupoBatb
U peaJln30BbIBaTh COOCTBEHHOE
npoeccuoHaIbHOe
U JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETCKYIO
JesITeIbHOCTD
B npoeccruonanbHoil chepe,
UCIOJIb30BaTh 3HAHMS
10 MPaBOBOM U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
YKU3HEHHBIX CHTYaIUsIX

Paznen 1. Tema 1.1

Pazpen 3. Temnr 3.1., 3.2, 3.3.

Pazgen 4. Temnr 4.1.,4.2., 4.3
Pa3nen 8 Tema 8.1
Ilo/c

OK 04. D¢ddexTuBHO
B3aMMOJICHICTBOBATh U PadOTATh
B KOJIJIEKTHBE U KOMaH/Ie

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temer 4.1.,4.2., 4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.
Pa3znen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcymecTBasTh yCTHYIO
U MMCbMEHHYI0 KOMMYHHKAIIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLIHAIILHOT'O
U KyJIBTYpPHOI'O KOHTEKCTa

Pazgem 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Pasgen 4. Temsr 4.1., 4.2., 4.3
Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3

YCTHBIN OIIPOC;
(bpoHTaIBHBIN O0IPOC;
KOHTpOJIbHAsA paboTa;

HaOJIroeHue 3a
BBITTOJIHEHUEM
71a00paTOPHBIX PaboT;

MpakTH4ecKue paboThl
(pemieHME KaueCTBEHHBIX
U pacUYeTHBIX 3a/1a4);

TECTUPOBAHUE;
pelLIeHne Kenc-3a1ay;

BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccuoHaNbHOMI
HaIpaBJIECHHOCTH;

BBITIOJTHEHHE 3aJaHNI
IIPOMEKYTOUHON
aTTecTaInu

1
HpO(IJCCCI/IOHaIILHO OpPHUCHTHUPOBAHHOC COACPIKAHUC (coz[epxcaHHe MPUKIaJHOTO MO,HyJ'IH).
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Pa3nen 8 Tema 8.1
ITo/c

OK 07. CoxnelicTBOBaTHL
COXPaHEHHUIO OKPY>KaroLIeh Cpeibl,
pecypcocOepeKeHHIO, TPUMEHSTh

3HaHUs 00 U3MEHEHHUU KIINMarTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaILUSIX

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

Paznen 4. Temre1 4.1.,4.2., 4.3

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

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

3.1 [ImanupoBath u
OpraHu30BBIBATH pabOTY 1O
TPAHCIIOPTHO-JIOTUCTUYECKOMY
00CITy’)KUBaHHIO B c(hepe Irpy30BbIX

ICPEBO30K

ITo/c
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5. IIEPEYEHb UCIIOJIB3YEMbBIX METO/10B OBYUEHU A

5.1 IlaccuBHBbIE:

- JICKIIUU TPAJUIIMOHHBIC 0€3 TPUMEHEHHUS MYJIbTUMEIMIHBIX CPEJICTB U 0€3 pa3gaToOuyHOro
MaTepuana,

- IGMOHCTpanus y4eOHbIX (HHIEMOB;

- pacckas;

- CEMUHAPBHI, MPEUMYIIECTBEHHO B BUJIE OOCYKACHHSI IOKJIAI0OB CTYACHTOB IO TEM WJIA UHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE 1 KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

(63aumooeticmeue npenooasamensi Kak cyoOvekma ¢ 00y4arouwumcs Kak 00beKmom
NO3HABAMENbHOU 0esIMeNlbHOCU).

5.2 AKTHBHbIE U HHTEPAKTHUBHbBIE:

- aKTHBHBIC 1 UHTEPAKTUBHBIC JICKIINY;

- paboTa B rpynnax;

- ydeOHas AUCKYCCHS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHUE 3a/1aHUS;

- KpyTJIble CTONbI (KOH(EPEHIINHN) C HCIIOIb30BAaHUEM CPEACTB MYJIBTHMEINA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- aHAJIM3 KOHKPETHBIX CUTYAIHIA;

- METOJ MOIYJILHOTO OOyUEeHHS,;

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4YeHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YJarOIINX MTPOTPaMM.

(83aumooeticmsue npenodasamens kak cyOvekma ¢ 0OVYAIOUWUMCSL KAK CYObEKMoM
NO3HABAMENbHOU 0esIMeNIbHOCU).
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