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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 obpa3zoBaTenbHO mporpammbl B cootrBerctBun ¢ ®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 coorBeTcTBUM ¢ ®I'OC COO (B nelCTBYyIOLIEH peAaklUuh) 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 paboueil mporpaMmbl MOTYT MCIOJIB30BAThCS pa3IUYHbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH, B TOM YHCJIE IUCTAHIIMOHHBIE, YJIEKTPOHHOE 00y4EHHE.

Pabouass mporpamma yueOHoro mpeamera OVIL.11 ®usmka MoxeT OBITh HCIOJb30BaHA B
npodecCHOHATLHOM TOATOTOBKE, IMEPENOJArOTOBKE M TOBBIIICHHH KBATH(DHKAIMK pabodux 110
npodeccusim:

15894 Onepatop mocTa HeHTpaTu3aIiy;

18401 Curnanucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke NEePeBO30YHBIX TIOKYMEHTOB;

18726 CocraBuTens II0e3/0B;

16033 OnepaTop COpTUPOBOYHOM TOPKH;

25354 Omnepatop npu JEKYPHOM MO CTaHLIUHU.

B yuebnbix mmanax OIIOII-IIIICC3 yuebnsiit mpenmer OVYIIL.11 ®usuka BXOAWT B COCTaB
00muUX y4eOHBIX AUCHUIUINH (TIPEAMETOB), (POPMHUPYEMBIX U3 00s3aTEIBHBIX MPEAMETHBIX 00acTen
®I'OC cpennero obmero o6OpaszoBanusi, s crneuuansHocted CIIO. C  yu€rom mnpoduns
OCBaMBaE€MOM CIIEIIUATILHOCTH JaHHBIA y4eOHBIN MpeIMeT peann3yeTcs Ha 1 Kypce.

1.2. Heap 1 njiaHupyemMblie pe3yJbTaTbl 0CBOCHHS Y4eOHOI0 nmpeaMeTa

1.2.1. llenn yyeOHOro npeamera:

Conepxanne nporpaMMmsl obieoOpas3oBarenbHoro y4deOHoro mnpeamera OVIL11 ®dwusuka
HaIIPaBJIEHO HA JOCTHKEHUE CIEAYIOUINX LETEH:

* (opMHUpOBaHHE WHTEpPECAa U CTPEMJICHUSI OOYYaIOMIMXCS K HAYYHOMY H3YUEHHUIO MPUPOJBI,
pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

* Ppa3BUTHE MPEACTABICHUIN 0 HAYYHOM METO/IE MO3HAHUS

1 GOPMHUPOBAHUE MCCIIEIOBATENIBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSM;

* (opMupoBaHHE HAay4yHOTO MHUPOBO33PEHHS Kak pe3yjibTaTa H3y4eHHs OCHOB CTPOCHHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (QopMupoBaHHE yYMEHUN OOBSCHATH SIBICHUS C HMCIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeNbCTB;

* (opMupoBaHUE MPEACTABICHUIN 0 POIN (HUZUKHU VIS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

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

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

* MpHOOpETeHHEe CUCTeMbl 3HaHUI 00 oO0mMX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIIOYAsi MEXaHUKY, MOJEKYISPHYIO (QHU3UKY, dJIEKTPOJUHAMHUKY, KBAaHTOBYIO (DHU3UKY U
AJIEMEHTHI acTPODU3UKY;

* (popMupOBaHHE YMEHUN NPUMEHSATh TEOPETUUECKUE 3HAHUS



It O0BsICHEHUS (PU3UYECKUX SIBIICHUW B MIPUPOJAC U JUISI TPUHSATUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOMN JKU3HU;

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

* [OHMMAaHUEC (HU3UYECKUX OCHOB W TIPUHIIMIIOB JICHCTBHSI TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIILYIO CPENY;

* OBIIAQJICHHE METOJIAMHU CAMOCTOSITEIILHOTO TNIAHUPOBAHUS

U TpOBeACHUS (UIMUYECKUX OKCIICPUMEHTOB, aHalW3a M WHTEPIpeTalud HHPOPMAIUH,
OTIpeJIeJIEHUS JIOCTOBEPHOCTH TOYY€HHOT'O PE3yIIbTaTa;

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

Ocobennocmov popmuposarus cOBOKYNHOCMU 3a0ay U3YYeHUs. QU3UKU OJisL CUCTEMbl CPeOHe20
npogheccuoHanbHO20 00PA3068aAHUsL 3AKIIOUAENCS 8 HEOOXO0OUMOCU Pearu3ayuu npogpheccuoHaIbHOL
HAnpasieHHOCmu  peulaemvlx 3a0ay, yuéma ocobenHocmel cghepbl OesmenvHocmu  0yOYWUX
Ccneyuanucmos.

Ilpocpamma no ¢husuxe npedocmasgniem GO3MONCHOCML OJi Peanu3ayuu  pasiudHbIX
MemoOouyecKux no0xX0008 K opeaHuzayuu ooyyerus gusuke npu ycio8uu COXpaHerus 00a3ameibHol
yacmu cooeparcanus Kypca.

Ilpenooasamensv énpase camocmosimenbHo SblOUPaAMb YOPMY U3YUEHUsT MAMePUand: 1eKyus,
O0eMOHCMPayusi IKCNePUMeHma, NpaKmudeckds paboma, NPakmukym no peuwleHuro 3a0ad u np., a
makodce no Cce0emy YCMOMPEHUI Npo8ooUum OeMOHCMPAYUOHHble U 1aO0pamopHvle pabomsi
yuémom umerouje2ocst 060pyoosanusi (onpeoeinsimos NPOOOJAHCUMENbHOCHb  1AO0PAMOPHO20 UU
NPAKMU4ecKo2o 3aHAmus, OONOJIHAMb €20 OpyeUMU BUOAMU pabom. usyueHue meopemuiecKoo
Mamepuana, peuteHue 3a0ay, paboma ¢ MmexHU4eCKUM meKCmom, mecmuposanue u np.)

Ilpenooasamens camocmosmenvho onpeodensem Nnocied08amelbHOCHb U3VUeHUus U 00bem
Yacos, OMBOOUMbBIU HA U3YYEHUe OMOENbHbIX MeM, 6bloupaem memMamuxy npogheccuoHarbHoO
OPUEHMUPOBAHHO20  COOEPHCAHUS  OUCYUNIUHBL 8 3asucumMocmu om cneyugpuxu 6yoyweu
npogheccuonanbHol 0essmelbHOCmuU 00V4aoWUxcsl.

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

O6mue komnetrenuu (nanee — OK) u npodeccronanpasie komnereHnuu (ganee — [1K) ®T'OC
CIIO B coOTHECEHUH C JIMIHOCTHBIMH, METAIPEIMETHBIMU U TIPEMETHBIMH Pe3yIbTaTaMi 00yICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHsl B Ta0IUIIE:



Kox 1 HauMeHOBaHUe
¢popMupyembIx
KOMIIeTeHIIMH

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

Oﬁume2

JAucuuniamHapHbie

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

JIn4HOCTHBIE PE3yJbTaThl JOJKHBI OTpa)kaTb B 4acTH
TPYIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTH K TpYyAY,
MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTh K  aQKTUBHOMU
TEXHOJIOTUYECKOM M  COLIMAJIbHOM  HAIPaBJICHHOCTH,
CIOCOOHOCTH WHUIUHPOBATH, IUTAHUPOBATH u
CaMOCTOSITENTLHO BBITOJIHATH TAKYIO I€ATEIBHOCTD;

- UHTEpeC K pa3nu4HbM chepam npodeccruoHaIbHON
NEeSITENIbHOCTH,

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

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU ICHCTBUSMU:

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 JICATEIHHOCTh, OIEGHWBATH COOTBETCTBHE
pEe3yNbTaTOB IIeNsAM, OIICHUBATh PUCKH TOCIEICTBUIN
NESATCIbHOCTH, Pa3BHUBATh KPEATHBHOE MBINIUICHUE IPH

OCO3HAaHUE L CHHOCTHU

JACATCIIBHOCTHU

ITP6 1. ChopmupoBaHHOCTh TPEACTABICHUN O POJIHU
u MecTe (U3MKU U aCTPOHOMHUU B COBPEMEHHOW HAyYHOH
KapTHHE MHpa, O CHUCTEeMOoOOpasyroleil poiu (U3UKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMW, O BKJIaJA€ POCCUNUCKHUX
U 3apyOeXHBIX YYEHBIX-(DU3UKOB B DPAa3BUTHE HAYKH;
NOHMMaHHWE  (PU3NYECKOW  CYIIHOCTH  HaOJII0JaeMbIX
SIBJIGHUH  MHUKPOMHpa, MaKpoMHpa U  Meramupa;
NOHUMAHUE POJM  ACTPOHOMUU B  MPAKTHUYECKOU
NEATEIbHOCTH ~ 4YeJOBeKa M JaJbHEHIIeM  Hay4HO-
TEXHUYECKOM pa3BUTHH, ponu buzuku
B (QopmupoBaHUM Kpyrozopa © (YHKIHOHAIHHON
FPAMOTHOCTH YEJIOBEKA JUIsl PEIICHUS MPAKTUYECKUX
3azay;

I[IP6 2. CdopmMHupoBaHHOCT, yYMEHUU pPACIO3HABATH
¢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  PAaBHOBECHE,  HCHApPEHUE,  KOHJCHCAIMA,
IUIABJIICHUE, KPUCTAJIM3alMs, KHUIIEHHE, BIIAXKHOCTh
BO31yXa, CBS3b CPEHEM KHHETUYECKOW HSHEPruu

206mme pe3ysbTaThl COPMYIHPOBAHBI B COOTBETCTBHH C IMYHOCTHBIMH M MeTanpeIMeTHbIMH pesymbratamu ®IOC COO, B (OPMHPOBAHHH KOTOPHIX Y4acTBYET
obmeoOpa3oBaTenbHas AUCIUTUINHA.

¥ JlucuuIHHAPHBIE Pe3yIbTaThl CHOPMYITHPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBHH C TPEOOBAHMSMHE K TIPEIMETHBIM pe3yibTataM 6a3oBoro yposus (ITP6) ®IOC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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pEIICHNH KU3HEHHBIX MPOOIIeM;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMHU Yy4e€OHO-HCCIIEIOBATEIbCKOU M
MPOCKTHON  JEATENBHOCTH, HABBIKAMHU  pPa3peIICHUs
pooem;

- BBUIBJIATH NPUYMHHO-CJICACTBEHHBIE CBSI3M M
aKTyallu3UpOBaTh 3a/ady, BBIABUTATh THUIOTE3Y €€
pelieHus, HaXOAUTh AapryMeHThl IS JOKa3aTelIbCTBa
CBOMIX YTBEpXICHHI, 3a/laBaTh MapaMeTpbl U KPUTEPUU
penieHus;

- QHAIM3MPOBATH IIOJIYYCHHBIC B XOJE pPCUICHHUS
3ala4i  pe3yabTaThl, KPUTUYECKH  OIEHUBATh  UX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH HM3MCHCHHE B HOBBIX
YCIOBUSIX;

- YMETh TEPCHOCUTH 3HAHWS B IO3HABATCIBHYIO H
MPAKTUYECKYIO YaCTH KU3HECSITeIbHOCTH;

- yMEThb HHTETPUPOBATH 3HAHUA U3
MPEAMETHBIX 00J1aCTEH;

- BBIJIBUTATh HOBBIC UJCH, IIPEJIaraTh OPUTHHAIHHBIC
MOIXOJIbI U PEIICHUS;

- TMPOSIBJIATH CIIOCOOHOCTh WX WCIOJIB30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE;

-IPOSIBJISITH ~ CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITETEHOMY MOUCKY METOJIOB pereHus
MPAKTUYECKHUX 3aJ1a4, MPUMCHCHHIO Pa3JINIHBIX METOJIOB
MMO3HAHUS;

- CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7a4H B
o0Opa3oBaTenbHOI JIEATEIIbHOCTH u YKMU3HEHHBIX
CUTYAITUAX; BBISBJIATh MPUYUHHO-CIICICTBEHHBIC CBSI3H H
JUIS  JTOKa3aTelbCTBAa CBOUX YTBEPXKICHUH, 3a7aBaTh
mapaMeTpsl W KPHUTEPUH PEIICHUS aKTyaJu3UpOBATh
3a/lady, BBIABUTATh THUIIOTE3y €€ pelIeHUs, HaXOIUTh
apryMEHTHI,

- QHAJIM3UPOBATH TMOJIYUYEHHBIE B XOJ€ pEUICHUS

pa3HbIX

TEIJIOBOTO  JBIDKEHMS ~ MOJIEKY1 C  aOCOIIOTHOM
TEeMIIEpaTypOi, TOBBIIICHHUE [aBJICHHUS Ta3a NpPU €ro
HarpeBaHWM B  3aKPbITOM  COCYZAE, CBS3b  MEXAY
nmapaMeTpaMH ~ COCTOSIHHSL Ta3a B H30IpOIeccax;
ANIEKTPHU3AIMS TeJl, B3aUMOJICHCTBHE 3aps/I0B, HArpeBaHUE
IPOBOJHUKA C TOKOM, B3aWMOJCHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHAasE WHAYKIHS, JACHCTBHE MAarHUTHOTO
HOJNs HAa MPOBOJAHUK C TOKOM W MABIXKYIIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, IPSIMOJIMHEIHOE
pacnpocTpaHeHUEe CBETa, OTpPaKEHHE, IPEIOMIICHUE,
uHTeppepeHrs, audpakuus ¥ MONApU3aLMUs CBETa,
JMCIIEPCHS CBETA; (POTOIIECKTPUIECKUH dPPEKT, CBETOBOE
JaBlieHHE, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa aToma

BOJIOPO/IA, eCTeCTBEHHas n HCKYCCTBEHHAs
PallOaKTUBHOCTb;

I1PO 3. Bnanenue OCHOBOIIOJIaralOIIUMH
(buznuecKuMu TTOHSATHAMH u BEIIMYMHAMH,

XapaKTCPU3YIOIIUMHU (1)I/I3I/I‘{CCKI/IG IMpoueCChl (CBHSaHHLIMI/I
C MCXAaHUYCCKUM JIBHUKCHUCM, BSaI/IMOILGfICTBHeM TCII,

MEXaHMYECKHMMHU KOJICOAHUSIMHU U BOJIHaMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BCIICCTBA, TCIIJIOBBIMHU
nmponeccamu; ISJICKTPUYCCKUM W MArHUTHBIM II0JISIMU,
QJICKTPUICCKUM TOKOM, SJICKTPOMAarHMTHBIMHA

KOJICOAHHSIMH U BOJIHAMH, OITHYCCKHUMHU IABJICHUAMU,
KBAHTOBBIMU SBJICHUAMU, CTPOCHHUEM aTOMa M aTOMHOI'O

sapa, paI[I/IOELKTI/IBHOCTBIO); BJIaACHUC
OCHOBOIIOJIararOmMMU  ACTPOHOMUYCCKHMU TMOHATHUAMU,
IIO3BOJIAIOIIMMUA XapaKTCpPU30BaTh IIpOLECChI,

MPOUCXOAIINE Ha 3Be3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJaKTUYeCKOW Cpele; JBIKEHHWE HEOECHBIX Tell,
JBOJTIONHIO 3Be3] N BeceneHHoi;

[IP6 4. BrageHue 3aKOHOMEPHOCTSMH, 3aKOHAMU
u TeopusiMu (3akoH BcemupHoro Tsarotenws, [, 11 u III




3aJaud  pe3yibTaThl, KPUTHYECKH  OLEHUBATh  HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCJIOBHSX; /1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh
PUOOPETEHHBIH OIIBIT;

- pa3pabarbIBaTh IJIaH PELICHUS MPOOJIEMBI C Y4ETOM
aHaIM3a MMEIOIIMXCS MaTepPHAIbHBIX U HeMaTepHaIbHBIX
peCypcoB; CTaBUTh NPOOJIEMBbI U 3aJaud, AOIYCKAoIIHe
aIbTEPHATUBHBIC PEIICHUS

3aKkoHbl HpIOTOHA,
SHEpPruu, 3aKOH

3aKOH COXPAHEHUS MEXAHUYECKOU
COXpaHEHHUs HWMITYJIbCa, TPUHIUII
CYTMEPIIO3UIIHI CHII, MPUHIUTT PaBHOIIPaBHOCTH
WHEPIUATBHBIX CHCTEM OTCUETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUSI BEIECTBA, TIa30BbIC
3aKOHBI, TIEPBBIH  3aKOH  TEPMOJWHAMHKH,  3aKOH
COXpaHEHHUs DJJIEKTPUYECKOTO 3apsiiga, 3akoH Kyrona,
3akoH Oma Ui ydacTka 1enu, 3akoH Oma i MOJHOM
3JIEKTpUYeCKOM uenu, 3akoH Jlxoyns - JleHua, 3akoH

IEKTPOMArHUTHOM  MHAYKLHMM, 3aKOH  COXPAaHEHUs
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOH OTPAXKEHMs CBETA, 3aKOH IPEIOMIICHUS

CBETA; 3aKOH COXPAHEHUs DJHEPIMM, 3aKOH COXpPaHEHUs
UMIIyJbCa, 3aKOH COXPAHEHMs DSJIEKTPUUYECKOro 3apsia,
3aKOH COXpPaHEHMs MacCOBOIO 4YHCia, MOCTynaaTel bopa,
3aKOH pasroaKTUBHOTO pacrnaza); YBEPEHHOE
UCIIOJIB30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIPU aHAJIN3E
(bu3NYeCKUX SIBICHUH U MPOLIECCOB;

[IPG 6. BnaneHue OCHOBHBIMH METOJAaMU HAYYHOIO
MO3HAHUS, UCIIOJIb3YEMbIMH B (DU3HKE: TPOBOIUTH MPSIMbIE
U KOCBEHHbIE M3MepeHusl (pU3NUEeCKUX BEIUYMH, BbIOMpas
ONTUMAJIbHBIN CIIOCO0 U3MEPEHMS U UCTIONb3YS U3BECTHbIE
METOJBl OLEHKH IOTIPEIIHOCTEN W3MEPEHHU, NMPOBOAMTH
UCCIIEIOBAaHUE  3aBUCUMOCTEH  (PM3MYECKUX  BEIMYUH
C HCHOJb30BAaHUEM TMPSAMBIX H3MEpPEHUH, OOBSICHSITDH
HOJy4YEeHHBIE PE3YNIbTaThl, UCTIONIB3YS (PU3UUECKUE TEOPUH,
3aKOHBl W TIOHATHS, M JeNaThb BBIBOJBI; COOJIOIATh
IpaBuJIa 6e30macHoro TpyAa
IpU TPOBEJIEHUU HCCIENOBAaHUN B paMKax ydeOHOro

JKCIIEPUMEHTA u yueOHO-UCCIIeIOBATENbCKON
JeSITeTbHOCTH c HCIIOJIb30BaHUEM U (POBBIX
M3MEPUTENIbHBIX YCTPOICTB u 1ab0opaTopHOTO
obopynoBanus;  CHOPMUPOBAHHOCTh  TPEICTABICHUM
0 MeToJaxX TONy4YeHUs HAayYHBIX aCTPOHOMHUYECKUX




3HAHUI;

[IP6 7. CdopmupoBaHHOCTH yMEHHS  peliaTh
pacueTHble 3aJayd  C SBHO 3aJaHHOW  (pusmyeckon
MOJIEITBIO, UCTIOJB3YS buznveckue 3aKOHBI

U TPUHLUIOBL, HAa OCHOBE aHAJIW3a YCIOBUS 33Jauu
BBIOMPATh (DU3UYECKYIO MOJIEb, BBIACIATH (DU3UUECKHE
BEIMYUHBI U (OPMYIIbI, HEOOXOAMMBIE U €€ PELICHuS,
OpPOBOAMTH  pacyeTbl W OLEHUBaTh  PEabHOCTb
MOJyYEeHHOTO 3HA4YeHUs! (U3NYECKON BEIWYHMHBI, PEIIaTh
KayeCTBEHHbBIE 3a/a4d, BbICTpauBas JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYXKICHUM C ONOPOH Ha
U3YYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U (pu3MUecKue
SIBIICHHSI

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
HMHTEPIIPETALNH
nH(popMaLuu U
nH(pOpMaIIOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 33124
npo¢eCcCuOHAIIBHON
NEeATETbHOCTH

JIn4HOCTHBIE PE3YNbTAaThl JOJKHBI OTPaXKaTh B YACTH
LIEHHOCTH HAYyYHOTO MTO3HAHMUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKH H OOIIECTBEHHOW TMPAKTUKU, OCHOBAHHOTO Ha
Jajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOU
KYJbTYpbI KaK CpPEJCTBA B3aUMOJEHUCTBHS MEXKY JIFOJIbMU
Y TIO3HAHUS MDA,

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaKaTh:
OsBnageHue YHUBEPCATbHBIMH y4eOHBIMU
MMO03HABATENLHLIMH JCHCTBUSIMU:

B) paboTa ¢ uHpopmaImei:

- BIQJIeTh HaBBIKAMH TMONXY4YeHUS HWHGOpMALUU W3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYUIECTBJISITh MOWCK, aHaJIU3, CHUCTEMATH3alUI0 U
WHTEPIpETaIio HHPOPMAIUA Pa3IMIHbIX BUAOB U (HOpM
MIpEACTaBICHUS;

- CO371aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eToMm
Ha3HaueHus: WHGOpMAIMU W [EIEBOW  ayJUTOPHH,

I[IP6 5. YMmeHue y4yuThIBaTH TPAHUIBI MPUMEHEHUS
W3YYCHHBIX (PU3UYECKHX MOJIEJICH: MaTepuaibHas TOYKa,
MHEpLHMalbHasi CUCTEMA OTCUETA, UACAIbHBIN Tra3; MOJAEIU
CTPOEHHUSI Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
3JEKTPUYECKUN 3apsi, sepHast MOJEIb aTOMa, HyKJIOHHAs
MOJEIIb aTOMHOTO sapa
IpU perieHnu GU3NYECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU T10
OTHONICHUIO K pU3NYECKON MHPOpMAIIUH, MTOTy4aeMOi U3
pa3HBIX HMCTOYHUKOB, YMEHHI HCIOIB30BaTh IU(POBLIE
TEXHOJIOTUH JUTSt MOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIpETAIllMd ¥ TPEACTABICHUS y4yeOHOM M Hay4dHO-
NONYJSPHOM uH(popMaInu; pa3BUTHE yMEHUM
KpPUTUUYECKOTO aHaJIn3a MojJydyaeMoi nHdopmaIuu




BbIOMpas ONTUMAIbHYIO (QOpPMY TPEACTABICHUS U

BU3YyallU3aluH;
- HUCHOJNB30BaTh CpeICTBAa HWH(POPMALMOHHBIX |
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B peleHnu

KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPTaHU3alMOHHBIX
3a7a4 ¢ COOIOIeHHEM TPeOOBaHUI A)PrOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHHsI, TPABOBBIX
M OITUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0e30I1acHOCTH;

- BIAJICTh HABBIKAMH pACIlO3HABAaHMS W 3aIIUTHI
nHpopManuy, HHOOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 03. IInanupoBath
U pealn30BbIBATH
COOCTBEHHOE
npodeccuoHaEHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEPUHAIMATEILCKY
10 JICATEIBHOCTD B
npo¢eCcCuOHAITBHON
cdepe, UCTIOTB30BATh
3HaHUA 10 NPABOBOU U
¢buHaHCOBOM
I'PaMOTHOCTH B
Ppa3IMYHBIX
KHU3HEHHBIX
CUTYaIUAX

JIN4HOCTHBIE PE3YNbTAThl JOJDKHBI OTPAXKaTh B 4ACTH
JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CIIOCOOHOCTH OIICHHMBAaTh CHUTYalUI0 U IHPUHUMATH
OCO3HAHHbIE pEIIEHUs, OPHEHTUPYSACh HA MOpPaIbHO-

HpPAaBCTBECHHbBIE HOPMBI
U IICHHOCTH,
-OCO3HAaHME  JMYHOIO  BKJIAJ B  IIOCTPOCHHUE

YCTOMYHUBOTO OYAyIIEro;

MeTtanpeaMeTHble Pe3yNbTaThl JOKHBI OTPAXKaTh:
OBnanenue YHHMBEpCaTbHBIMU PETYISITHBHBIMA
JEUCTBUSAMMU:

a) CaMOOpTraHU3aIHs:

- CaMOCTOSITEJbHO OCYIIECTBIATh IO3HABATEIbHYIO
NeSTeIbHOCTh,  BBIBISITH  NPOOJIEMBI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHbIE 3a7a4ll B 00pa30BaTeIbHOM
NEeSITeTPHOCTH U )KU3HEHHBIX CUTYAIHSIX;

- CaMOCTOATENBbHO COCTaBIATh IIJIAH  PELICHHS
MPOOGJIEMBI C YYETOM HMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U NIPEATIOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

crocobcTBOBaTh  (OPMUPOBAHUIO U TPOSBICHUIO
IIUPOKOM OSpPYAWIIMM B pa3HbIX o00JacTIX 3HAHUM,

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3ULIMU TIO
OTHOIICHHIO K (PU3MUECKON MH(POPMAIIUH, TIOTYyIaeMOn 13
pa3HBIX MCTOYHHUKOB, YMEHUH HCIIONb30BaTh IUGPOBHIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHHSI,
UHTEpHpeTallid M IpeJICTaBICHUs y4yeOHOH M HaydHO-
HOMYJIIPHOM nHpOpMAIINH; pasBUTHE yMEHUI

KPpUTHUYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(bOpMaLII/II/I




MOCTOSIHHO ~ TOBBIIATh  CBOM  OOpa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

UCIOJb30BaTh HpUEMbl pedIeKCHur JUIsl  OLEHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;

- YMETb OLEHUBaTb pPHUCKU U CBOCBPEMEHHO

IIPUHUMATD PELICHUS
10 UX CHHYKEHHUIO

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JInyHOCTHBIE pe3yNbTaThl NOJKHBI OTpakaThb B YacCTH
LIEHHOCTU HAyYHOT'O [TO3HAHUSL:

-OBJIa/ICBAHUE HABBIKAMU YI€OHO-HUCCIICIOBATEIIbCKOM,
MPOEKTHOMN
M COLIMAJIbHOM NCATCILHOCTH;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXKaTh:

OBnameHne  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
EUCTBUSIMU:

0) COBMECTHAs e TEIIbHOCTb:

- TIOHUMaTh M  UCIOJIB30BaTh  IPEUMYIIECTBA

KOMAaH/THO!

Y MHIUBUAYaJIbHON pabOTHI;

- BBIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX
JeUCTBUI C y4yeToM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)kJI0r0 WICHA KOJIJIEKTHBA;

- NPUHUMATh LEIH
OpraHU30BbIBATH
U KOOPAMHMPOBATH JEUCTBHUS IO €€ JOCTUKECHUIO:
COCTABJIATH IIJIAH JIEWCTBHM, PACTIPEIEIIATh POJIA C YUETOM
MHEHHMH Y4aCTHMKOB, 00CYKIaTh pe3ylbTaTbl COBMECTHOMN
paboTHI;

-OLICHMBAThb KaueCTBO CBOEro BKJIaAa W KaxI0ro
y4acTHMKa  KOMaHJbl B  OOmMH  pe3yiabTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

-IpeJyiaraTb HOBBIE IIPOEKTHI,
MO3ULIMM  HOBU3HBI, OPUTMHAJIBHOCTH,

COBMECTHOM ACATCIIbHOCTH,

OLICHUBATh HJIEU C
IIPAaKTUYECKOU

I1P6 10. OBnageHue yMeHUsIMH PabOTaTh B TpyIIe
C  BBIIOJHEHHWEM PA3IMYHBIX  COLMAIBHBIX  POJICH,
TUTaHUPOBATh paboty TPYIIIIBL, panroHaIBEHO
pacnpenensite  JeSATEIbHOCTh B HEeCTaHJapTHBIX
CUTyallusiX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKIOTO U3
Y4acCTHHKOB TpYyNIbBl B pPELICHHE paccMaTpUBacMOn
poOIeMBbI




3Ha4MMOCTH; KOOPIMHHUPOBATH
U BBIIOJHATH paboTy B  YCIOBUSX  PEaJbHOIO,
BUPTYaAJILHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

-OCYLIECTBIIATh IIO3UTUBHOE CTpaTernyecKoe
[IOBEJCHUE

B Pa3IMYHBIX CHUTYallUAX, TMPOSBISITH TBOPUYECTBO H
BOOOpakeHre, ObITh MHUIIMATHBHBIM.
OBnaneHue  yHMBEpPCaJIbHBIMU
EUCTBUSIMU:
I') IPUHATHE ce0sl U IPYTUX JIIOAEH:
- NPUHUMATh MOTHBBI U apTYMEHThI APYTUX JOJeiH
IIPY AHAJIN3E PE3YJIHTATOB ACSITEILHOCTH

peryasaTUBHBIMU

OK 05. OcymiecTBasiTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHUKAIMIO HA
roCy/1apCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ yaeToMm
0COOCHHOCTEH
COILIMAJILHOT'O B
KYJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yNIbTAThl JOJDKHBI OTPAXKaTh B YaCTH
9CTETHYECKOI0 BOCIIUTAHMS:

- OACTETUYECKOE OTHOUICHHE K MHpY, BKIOYas
ACTETHKY OBITAa, HAYYHOTO U TEXHHUYCCKOTO TBOPYECTBA,
CIIOpTa, Tpyaa
¥ OOIIECTBEHHBIX OTHOIICHUI;

B 00J1aCTH MaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:

-IICHHOCTHOE  OTHOINIEHWE K  TOCYJapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U TIPUPOJHOMY HACJEIUIO,
MaMSATHUKAM, TPAIUIHSIM HApoJ0B Poccuu, JOCTHKCHHUSIM
Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUAX H
TPYIE;

MeTtanpeaMeTHble Pe3ynbTaThl JOMKHBI OTPaXKaTh:

OsBnaneune YHUBEPCATbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:
a) obmieHue:

- OCYIIECTBISTh KOMMYHHKAIIMM BO BceX cdepax
KU3HU,

- Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOKO TOUKY 3pECHUS
C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

ITP6 1. ChopmupoBaHHOCTh TPEACTABICHHH O POJIU
U MecTe (U3UKU U aCTPOHOMHMH B COBPEMEHHOW Hay4HOM
KapTHHE MHpa, O cucreMooOpasyrouie ponu (UMK B
pa3BUTUU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJE POCCUICKUX
U 3apyOeXHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH;
NOHMMaHWe  (U3MUYECKOW  CYIIHOCTH  HaOIr0JaeMBbIX
SIBJIGHUA  MHUKPOMHpA, MAaKpOMHUpa U  MErammupa;
NOHMMAaHHE pOJIM  acCTPOHOMUU B  IPAKTUYECKOU
NEeSATeIbHOCTH  4YeJoBeKa M JajbHEHIIeM  Hay4dHO-
TEXHUUYECKOM pa3BUTHH, ponu bu3uKu
B (dopMmupoBaHMM Kpyrozopa ¢  (PYHKIHOHAIbHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS] PAKTUYECKUX 3a1a4




OK 07.
ConelicTBOBaThH
COXPaHEHHUIO
OKpYIKaroIien cpejipl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,

JImuHOCTHBIC PE3ybTaThbl JOJIKHBI OTpaXaTb B 4aCTHU
9KOJIOTMYECKOI'O BOCIIUTAHUS:

- chOPMHUPOBAHHOCTh IKOJIOTHYECKON KYIbTYPHI,
ITOHUMAaHHE BIIUSIHUSA COLIMAIbBHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHOMN
cpensl, OCO3HaHUE rJ100aIBbHOTO Xapakrepa
IKOJIOTHYECKUX TPOOIIEM;

I[MP6 8. CdopMuUpoBaHHOCTh YMEHHS TMPUMEHSTH

IOJY4YEeHHble  3HAaHUSA Uil OOBSICHEHUS  YCIIOBHI
OpoTeKaHus  (U3MYECKUX  SBICHUH B NPHPOJE
u JUTS PUHATUSA [IPaKTUYECKUX pelIeHni

B TMOBCEIHEBHOM JKM3HH I 0OecredeHusi 0€30MacHOCTH
npu  oOpameHud ¢ OBITOBBIMH ~ TIIpuOOpamMu |
TEXHHYECKUMHU YCTPOHUCTBAMHU, COXPAHEHHS 3JI0POBbS U

MIPUHIIUIIBI - IUIAaHUPOBAaHWE U OCYIIECTBICHUE JCHUCTBUH B | COONIIOACHUS HOPM  JKOJIOTHYECKOTO TIOBEICHHUS B
OepexKIMBOTO OKpy)XamlIleld cpeJe Ha OCHOBE 3HaHHWS LEJeH | OKpyXamlled cpelae; TMOHUMaHUE  HEOOXOIUMOCTH
MPOU3BOJCTBA, YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA; NPUMEHEHUS  JOCTIKCHMH (PU3MKM M TEXHOJOTHM
3¢ HeKTHBHO AKTUBHOE HENPUATHE ACHCTBUU, MPHUHOCAIIAX BPEd | IS pallMOHAIBLHOTO MPHUPOAOINOIH30BAHUS

JIENCTBOBATH B OKpY’Karollen cpee

YpE3BbIYANHBIX

CUTYaLUSIX

V.|
ITK" 3.1 TitanupoBaTh U OPraHU30BBIBATH PAOOTY IO TPAHCIIOPTHO-JIOTUCTUICCKOMY OOCITY)KHBAHHIO B c(hepe TPy30BBIX MEPEBO30K

4 o o
VxaspBarorcs 11K, smeMeHTBI KOTOpBHIX (OpMHUpPYEeT NPUKIATHOH MOAYIh (IMpodeccHOHAIFHOOPHEHTHPOBAaHHOE coaep)kaHne) B cooTBeTcTBUH ¢ DPI'OC peammsyemoit
npodeccun/cnennansHocty CIIO.
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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 NPOrpPaMMbl Y4eOHOI0 NpeaMeTa 144
OcHOBHOE couepmanne5 95
B T.4..
TEOPETHYECKOE 00yUeHNe 53
IIPAKTUYECKHUE 3aHATH 16
nabopaTOpHEIEC 3aHATHUS 26
6 m.u. Ilpogheccuonanvro opuenmuposannoe cooepaicarue (cooepiicanue 32
NPUKIAOHO20 MOOyJZ}Z)G
CamocrosiTesibHas pa6oTa o0yuyarwierocsi (Bcero) 19
WuauBuyanbHbIH PoeKT (da/nem)
IIpomexyTouHast aTTECTALMSA (3x3amen)’ 30

OCHOBHOE COJEP/KAHHE BKIIOUACT COAEPKATENbHBIC JIMHUH MO yuebHOMY mpeamery «Dusukay (6a30BbIil ypOBEHS)
®DenepanbHON 00pa3oBaTEIbHON MPOTPaMMBI CPEIHEr0 00IIero o0pa3oBaHus, YTBEpKISHHOH Mpuka3oM MuHHCTEpCTBA
npocsemenus Poccuiickoit @eneparun ot 18 masg 2023 r. N 371 (B pemakumu Ilpukaza Munmnpocsemenus Poccun
ot 9 okts0ps 2024 . N 704).
®IIpodeccHoHanbHO OPHEHTHPOBAHHOE COIEPKAHHE MOXKET ObITh pPACHPENEICHO [0 pasjgenaM  (Temam)
WM CKOHLIEHTPUPOBAHO B pazzaene [IpuxiaaHoil Moxyb.
"®opMa MPOMEKYTOUHOI ATTECTAIMM M KOIMYECTBO UACOB, OTBOAUMBIX HA €€ MPOBEICHHE, PErIaMEHTHPYIOTCS
yue6HbIM tutanom OIT CITO
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2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

HaumenoBaHue pa3jiesioB u Coaep:xanue yueOHOro MaTepuaJia (OCHOBHOE U IPO(PecCHOHAIBLHO O0bem dopmMupyembie
TeM 0pHeHTHp0BaHH0€)8, JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIAIHON | 4YacoB obume u
MOZy.1b (PU HAJIH1HH) npogeccHoHaIbLHbIE
KOMIIeTEeHIIUHN
1 2
3 4

Pa3zpnen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUS

Tema 1.1 Coaep:xxanue yueOHOro MaTepHaJia: 3

BBenenue ®usuka - Hayka o npupone. HayuyHnele MeToABI MMO3HAHMS OKPYXkKAIOLIEro MHpA.

Ponb 3kcneprMeHTa U TEOPUU B MPOLIECCE MO3HAHMS MPUPOJBI. DKCIIEPUMEHT B
¢usuke. MonenupoBanue (QUINYCCKUX SBICHUH © mpoieccoB. Haydnbie

runore3bl. Guznyeckue 3aKOHbl U TEOpUU. [ paHUIIbI MPUMEHUMOCTH (PU3UUECKHIX ! OK 03
3akoHOB. [IpuHIMI coorBercTBHs. Ponb uw Mecto ¢u3uku B (HOPMUPOBAHUU OK 05
COBPEMEHHOM Hay4yHOI KapTUHbBI MUPA, B MPAKTUYECKON NESTEILHOCTH JIIOJICH
CamocTrosTenbHas paboTa 00y4arOIIMXCS: MOJYYUTh MPOU3BOJIHBIE EIUHUIIBI B 1
cucreme CH.
Pa3nes 2. Mexanuka 21
Tema 2.1 Copepxanue y4eOHOro MmaTepuaJa: OK 01
Kunemaruka Mexannueckoe JaBmwkeHHe. OTHOCHUTETBHOCTh MEXAaHUYECKOTO  JIBHXKEHUS. OK 02
Cucrema otcuera. Tpaekropus. Ilepememienue, ckopocTb (CpemHsisi CKOPOCTb, OK 04
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE MaTepUaIbHON TOUKH, UX MPOEKIIUUA HA OCH 4 OK 05
cucteMbl KoopauHar. CloXeHHEe TNEpPEeMEIIeHU U CI0XKEHHE CKOPOCTEH. OK 07
PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpsAMOJUHEHHOEe ABMkeHHe. [paduku K

3aBHCUMOCTH KOOpDAMHAT, CKOpPOCTH, YCKOPEHHs, IyTH M TepeMeleHHs
MaTepuaIbHOW TOYKH OT BpeMeHU. CBOOOHOE MajieHHe. Y CKOpeHHe CBOOOIHOIO

® O6pazoBaTenbHast OpraHU3aIys BIPaBe CAMOCTOSTENHHO OMPEACISTh MTOCIEA0BATEIBHOCTD H3YIEHHS PA3ICIOB W TEM, BXOIAIINX B HUX, 4 TAKIKE MEPePacipeesiTh KOTHIECTBO
4acoB JJIsl OCBOCHHsI OOyYalolIMMHCS Y4eOHOro Marepuaia, ¢ y4eTOM JIOTHMKH (OPMHUPOBAHUS MNPEJAMETHBIX PE3YJbTATOB, OOIIMX M NPO(ECCHOHAIBHBIX KOMIIETEHIIUH,
MEXIIPEIMETHBIX CBS3€H ¢ APYTMMH AUCIUINTHHAMHI 00I1e00pa3oBaTeIbHOTO U 00IIenpodecCHOHaIBHOTO NHKIOB yuebnoro miana OIT CIIO.

° [IK ®I'OC CITO mpodeccruu wiH CreHabHOCTH I0TKHbI ObITh OTPAKEHB! B CONEPKAHNN YIeOHOTO MaTepHaa.




najnenus. KpuBonuueliHoe nBuxeHue. JIBUKEHHE MaTEepUATbHONM TOYKUA IO
OKPYKHOCTH C MOCTOSIHHOM 10 MOJIYJIKO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JIMHENHAs
ckopocth. Ilepumon m wactora oOparmieHus. LleHTpocTpeMHUTEIbBHOE YCKOpEHHE.
TexHU4YecKue yCTPOICTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP, TBUKEHUE
CHapsJIOB, IIEITHBIC U PEMEHHBIC Mepeaadn™

[IpakTrueckue 3aHATUA

[TpakTuyeckue paboOTHI:

M3mepeHre MrHOBEHHOM cKopocTH. VccnenoBanue COOTHOIICHHST MEXKTY MyTSIMH,
NPOWICHHBIMH TEJIOM 3a IOCJIEI0BATEIbHBIC PAaBHBIC MPOMEXKYTKH BPEMEHHU MpPU
PaBHOYCKOPEHHOM JIBU)KCHHHU C HAYalbHON CKOPOCTBIO, paBHOW HyIt0. M3yueHne
JIBIDKCHUS IIAPUKA B BS3KOW JKUAKOCTH. M3yueHue NBMKEHHs Tella, OPOLICHHOTO
TOPU30HTAILHO

CamocrosTenpHas paboTa 00yJaromuxcs: MOBTOPEHHE, 3a/1auH, 3aI0JIHUTh
CPaBHHUTEIHHYIO TaOIHIly MPSIMOIUHEUHBIX JBUKCHUMN.

Tema 2.2
JAunamuka

Coaep:xxanue yueOHOro MaTepuaJia:

ITpunuun otHocurensHocTH ['anmites. Ilepseiii 3akoH Hprotona. MHepuuanbHbie
cuctembl orcuera. Macca tena. Cuna. IlpuHnun cynmepnosunuu cui. Bropoi
3ak0oH HpIOTOHa U1 MaTepuaJbHOW TOYKM B HMHEPLUUAIBHOM CHUCTEME OTCUETa
(MCO). Tpetnit 3akoH HploToHa A1 MaTepHaibHBIX TOYEK. 3aKOH BCEMHPHOIO
taroreHus. Cuna Tsoxectu. IlepBas kocMuyeckass ckopocTh. Cuila ynmpyrocti.
3akon ['yka. Bec Ttema. Tpenue. Bumsl TpeHUs (TMOKOS, CKOJBKEHUS, KaUCHHUS).
Cuna tpenusi. Cyxoe Tpenue. Cuiia TPEHHUS! CKOJIBKEHUSI U CHJIa TPEHHS TOKOSI.
Koadduuuent tpenus. Cuna conpoTHBIEHHs MPU JBMKEHUHM Tela B KUIKOCTU
win rasze. llocrynmarenbHoe M BpallaTeslbHOE IBUKEHHE aOCOJIIOTHO TBEPAOIO
Tena. MOMEHT CWIbl OTHOCUTEIBHO OCH BpauleHud. Ilnedo cuibl. Ycenosus
paBHOBecus TBepaoro tena B MCO. TexHuyeckne yCcTpOWCTBa M NMPAKTHYECKOE
NpUMEHEHHE: TOJINITHUKH, ABM)KEHHE HCKYCCTBEHHBIX CIYTHUKOB™

[IpakTHueckue 3aHATHS

[TpakTiueckue paboThI:
N3yuenne nBmwxkeHUs Opycka IO HAaKJIOHHOM IJIOCKOCTH TOJ JEHCTBHEM
HECKOJIbKUX CHII. VMccienoBaHue 3aBHCHMOCTH CHJI YIIPYTOCTH, BOZHUKAIOMIAX B
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nehOopMUPOBAHHON MPYKUHE U PE3MHOBOM 00pa3iie OT BEIMYMHBI UX JehopMaIun

JlabopaTopHble 3aHATHS

Jlaboparopuas pabora 1. HccnenoBanue ycioBuUil paBHOBECHsI TBEpJOro Tedja,
MMEIOLIET0 OCh BpallleHUs

CamocrosiTenpbHas paboTa 00yJaronuxcs: y4eOHUK, 3aa4H.

Tema 2.3
3aKoHBI COXpaHeHHsI B
MeXaHHKe

Copaepxxanue yueOHOro MaTepuaJa:

Mexanunueckass pabora U MouHocTb. Kunermueckas sHeprus. [loTeHuumanbHas
SHEprus. 3aKOH COXPaHEHHs] MEXaHHMYECKOW sHeprud. PaboTa CHIIBI TSDKECTH U
cuibl ynpyroctu. IIpumeHeHune 3akoHOB coxpaHeHus. lcrnonp3oBaHuE 3aKOHOB
MEXaHUKH JUId OOBSCHEHMsS] JBW)KEHMsSI HEOECHbIX Tel W Ui pa3BUTHSA
KOCMHUYECKHMX MCCIIEJOBaHMM, IPaHULbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.
HNmnynsc MaTepuanbHON TOUYKHU (Tea), CUCTEMbl MaTepUalIbHbIX ToueK. MMmyibc
CHWJIBI M H3MEHEHHME MMIIyJbca Tena. 3akoH coxpaHeHus ummnyiasca B MCO.
PeaxtuBHOoe nBmkenue. Pabora cuibl. MomHocTs cuibl. KuHerndeckass sHEprus
MarepuagbHOH Touku. Teopema 00 M3MEHEHUM KUHETUYECKOHM SHEPruu.
[TorenunanbHast sHeprus. [loTeHumanpHas sHeprust ynpyro aehopMHUpPOBaHHON
npyxuHbl. [loTeHuumanpHas »JHeprus Tena BONM3M TOBEPXHOCTH  3€MIIH.
[ToreHnnanbHble M HEMOTEHLIMATIbHBbIE CHIIbL. CBS3b PabOTHl HEMOTEHIMAIBHBIX
CWJI C U3MEHEHMEM MEXAHWYECKOW JHEPIruu CUCTEMBI Tell. 3aKOH COXPAHEHUs
MEXaHUYECKOM 3Hepruu. YNpyrue U Heynpyrue CTOJKHOBEHUs ™

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[TpakTudeckue paboTHI:

N3yuenue cBsI3u CKOPOCTEH Ten IpH HeynpyroM yxaape. MccnenoBanue cBs3u
paboThI CHIIBI C U3MEHEHHEM MEXaHMYECKOW YHEPrUH Tea.

TexHU4ecKkne YCTPOMCTBA M TPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTep,
MPY>KWHHBINA TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CIIYyTHUKOB U PAKET.
Hcnonbp3oBanne 3aKOHOB MEXAHUKH [UISI OODBSICHEHHUS ABUKEHUS HEOECHBIX TEI U
U pa3BUTHUS  KOCMUYECKHMX  HCCIEAOBAHWM, TpaHULbl MNPUMEHHUMOCTH
KJTaccmueckor MexaHnku. IMuTanmss HeBeCOMOCTH

JlabopaTopHble 3aHATHS
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Jlaboparopuas pabora 2. HccnemoBaHue cBs3U pabOThl CUJIBI C HW3MEHEHHEM
MEXAHMYECKOM HEPIuu TeJla Ha IPUMEPE PACTSYKEHUSI PE3UHOBOI'O JKI'yTa

CamocTrosaTrenbHas pabota o0yJaronmxcs: y4eOHUK, 3a/1a4uu

Paznen 3. Mosiekyasipuasi pu3uKa 1 TEPMOIMHAMHUKA

17

Tema 3.1
OCHOBBI MOJIEKYJISAPHO-
KHHETHYeCKOH Teopuun

Copaepxxanue yueOHOro MaTepuaJa:

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM M HX OIBITHOE
obocnoBanue. bpoyHoBckoe naBwxkenue. uddysus. Xapakrep IBUKECHUS U
B3aMMOJICICTBUS YacTULl BellecTBa. MoJein CTpOeHHsI Ta30B, XKHUJIKOCTEH H
TBEPABbIX TeJ U 00BSCHEHHE CBOWCTB BEILLIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Monekyn. KonumuectBo BemiectBa. [locrosiHHas ABorazapo. TemoBoe
paBHOBecue. Temmneparypa u ee usmepenue. lllkana temmneparyp Llenbcus.
Mogens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKOMH
TEOPUM UJAEAIbHOrO rasa. AOCONIOTHas TeMIeparypa Kak Mepa CpelrHei
KUHETHUYECKOW PHEPIuu TEIUIOBOro JBM)KEHHUS dacTull rasa. lllkama temmeparyp
KenpBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa-Knanelipona. 3akoH
HanbToHa. W3omponeccel B HAEANBHOM Tra3e C IOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBIEHUE M30MPOLECCOB: H30TEPMaA, H30X0pa,
n3o0apa. TexHuueckue ycTpoHCTBA M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomerp™

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[Tpaktnyeckue pabotel: M3MepeHue Maccsl BO3lyXa KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 ras3a

CamocrosiTenpHas pabota o0yJaronuxcs: yueOHUK, 3aJa49u.

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 3. M3ydyeHue ogHOTo U3 U30IPOIIECCOB

Tema 3.2
OCHOBBI TEPMOIMHAMHKH

CopepixaHue y4eOHOIro MaTepuaJa:

Buyrtpennsass osHeprus. Pabora wu Temiomnepenada. KomuwdecTBO TEMIIOTHI.
VYpaBHeHnne TemioBoro Oamanca. [lepBoe Havano TepMOIMHAMHUKA. ATuaOaTHBINA
npouecc. Bropoe Hauano TepmoauHamuku. TersoBeie aBuratenu. KITJ]
terioBoro  asurarend. Oxpana npuponabl. TepMoguHaMHYecKas CHUCTEMa.
BHyTpeHHssT SHEprusi TePMOJAMHAMUYECKON CHCTEMBI U CHOCOOBI €€ M3MEHEHHS.

12




KonnyectBo TeminoTsl u pabota. BHyTpeHHss sHEprust 0JHOATOMHOT'O UJI€aIbHOIO
raza. Buael Temonepenayd: TEIUIONPOBOJHOCTb, KOHBEKLHS, W3JIy4CHHE.
VYaenpHas TEIUIOEMKOCTh BellecTBa. KoanM4ecTBO TENIIOTHI IPH TEIIONEpenaye.
[Tonsstue 006 amgmabatHom mporecce. IlepBplii  3aKOH  TEPMOJAWHAMHKH.
[TpumeHeHne mepBOro 3akOHa TEPMOJUMHAMUKM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus paboThl rasza. Bropoil 3akoH TepmommHamuku. HeoOparumocTthb
mpoueccoB B mpupoge. TeruoBble MamuHbl. [IpyHIMIBL AEHCTBHSA TEIUIOBBIX
mamuH. [IpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX MammHax. Koaddunument
HOJIE3HOr0 JAeWcTBUS TeruioBoi MamuHbl. [lukn KapHo u ero kosdduuument
MI0JIE3HOTO JCHCTBUS. DKOJIOTHIECKUE TPOOIEMbI TeIUIOPHEPTETHKH. TeXHnYecKne
YCTPOMCTBA M IPAKTHYECKOE IMPUMEHEHME: ABUIaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOMJIbHUK, KOHJIUIIHOHEP™

JlaGopaTropHble 3aHATHSA

JlaboparopHas pabota 4. I3mepenue yaenbHON TeII0eMKOCTH

CamocTosTenpHas paboTa o0yJaronmxcs y9eOHHK, 3aa9u

Tema 3.3
ArperaTHbie COCTOSIHUA
BelecTBa U ga3oBbie
nepexoabl

Conep:xanue yueOHOro MaTepuaJa:

[TapooOpa3oBanne u koHaeHcanus. Mcmapenwe W kumeHue. AOCONOTHasS U
OTHOCHUTEIIbHAS BJIAXKHOCTh BO3JyXa. HacwImeHHBIA Tap. YaenpHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIepaTyphl KUTIEHUS OT JnaBieHHus. TBepoe
teno. Kpucramnmueckue u aMmopgHble Tena. AHH30TPONHS CBOWCTB KPUCTAJIOB.
Kunkue kpucramnel. CoBpeMeHHbIe MaTepuanbl. [[naBieHne U KpucTaIA3aIms.
VnenpHas Teriora masiaeHus. Cyonumanusi. Y paBHEHHE TEIIOBOTO Oaanca™

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[TpakTueckast pabota: TexHUUECKHE YCTPOICTBA M MPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHM IOJIyYEHHS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH

CamocTtosaTenpHas paboTa oOydaromuxcs: Y4eOHUK, BBIPACTHTH JOMa KPHUCTAILI
CONIM M omMcarh mpouecc Kpucramwiuzauuu. [loaroroBka k 3adery mo pasnueiny
«MomnekynsipHas pu3uKa ¥ OCHOBBI TEPMOAMHAMUKH

JlaboparopHble 3aHATUA

JlaboparopHast padota 5. OnpeneneHue BIaXXHOCTH BO3AyXa

13




Paznen 4. diiekTpoanHamMuka

26

Tema 4.1
DJIeKTPOCTATHKA

Conep:xanue yueOHOTro MaTepuaJia:

OnexTpu3anus Teia. DIeKTpUuecKkuil 3apsia. J(Ba BuIa 3IEKTPUYECKUX 3apsiioB.
[IpoBOIHMKH,  JUANEKTPUKA U TOJYNPOBOAHUKHU. 3aKOH  COXpaHEHUs
3NIeKTpUYecKoro 3apsna. B3zaummopeiictBue 3apsnoB. 3akoH Kymona. TouedHsblit
AIIEKTPUYECKUI 3apsii. DiekTpuueckoe mnoje. HampsykeHHOCTh 3JIEKTPUYECKOro
nosis. [IpuHIUN Cynepno3uiuu 3JMeKTPUYEeCKUX Mosied. JIMHUM HanpssKeHHOCTH
anekTpudeckoro mnoisig. Pabora cun snektpocratuueckoro nois. IloreHnuman.
Pasnocte moreHnmanoB. [IpoBOIHUKH U AUDIEKTPUKU B DIEKTPOCTATHYECKOM
nosie. Jlupnmekrpuueckass IMPOHULIAEMOCTb. JJEKTpoeMKocTb. KoHnzaeHcarop.
DIEKTPOEMKOCTh TIOCKOT0 KOHJIEHCATOpa. DHEPrusl 3apsHKeHHOro KoHaeHcaTopa™

[IpakTyeckue 3aHsATHUS

[Ipaktuueckne pabotel:  M3MmepeHue  AIIEKTPOEMKOCTH  KOHJEHCATOpA.
TexHnueckue yCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: BJIEKTPOCKOI,
ANEKTPOMETP, SJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONPHOOpPOB,
KOH/JIEHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpPYHHbBINA IPUHTED

CamocrosTenbHas pabota 00yJaronmxcs: yueOHUK, 1300pa3uTh rpapuuecKu
KapTHUHBI AJIEKTPHUYECKUX TOJIEH PA3IMIHBIX CHCTEM 3apsiIOB.

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
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Tema 4.2
ITocTostHHBII
3jieKTpuuyeckuii Tok. Toxku
B Pa3/IMYHbIX Cpeaax

Conep:kanue y4eOHOT0 MaTepuaJia:

DIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. cTounuku
toka. Cuna Toka. [locTtosiuubiii Tok. Hanpsiokenue. 3akon Oma 11 ydacTKa LEMH.
DJIEKTPUYECKOE  COINPOTHUBJICHHE.  YJEIBHOE  CONPOTHUBJICHHE  BEIIECTBA.
[TocnenoBarenbHOE, MapajieibHOE, CMEIIAHHOE COEAMHEHHUE TMPOBOJIHUKOB.
Pabota snexrpuueckoro Toka. 3akoH Jlxoyinsg-JIenna. MOmHOCTh 3JIEKTPUYECKOTO
TOKa. DJEKTPOABMKYIAsl CUJIa U BHYTPEHHEE COINPOTUBIEHHE MCTOYHHUKA TOKA.
3axon OMa 14 ITOJIHOM (3aMKHYTOM) anekTpruyeckoil nenu. KopoTkoe 3amMbIkaHuE.
DJIEKTPOHHAsA MPOBOJUMOCTb TBEPIBIX METALIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJIOB OT TemMneparypsl. CBEpXIPOBOAUMOCTb. DJIEKTPHUUECKUIN TOK B BaKyyMe.

CaoiicTBa 311eKTpOHHBIX MydkoB. [lomympoBonuuku. CoOCTBEeHHAss U TMpPUMECHas 6
POBOJUMOCTb HOJYIPOBOTHUKOB. CoiicTBa p-n-mepexona.
[TomynpoBOIHUKOBEIE MPUOOPHL. DIEKTPUUECKUNH TOK B pacTBOpax M pacijiaBax
AIIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS] JUCCOIMALUSA. DICKTPOIN3. DIEKTPUUCCKHMA
TOK B razax. CaMOCTOSITeIbHBIN H HECAMOCTOSTENbHBIN pa3psan. Monnus. [Tnazma™
[IpakTyeckue 3aHsATHUS
IIpaktnyeckas pabora: TexHMueckMe  yCTPOMCTBA U HPAKTUYECKOE
NpUMEHEHHEe:  aMIepMeTp, BOJBTMETP,  PEOCTaT, HMCTOYHUKH  TOKa,
3JIEKTpOHArpeBaTeibHble  MPUOOPBI,  BJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIH UOJI, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MIOJTYITPOBOJIHUKOBBIN 1MO]1, TAJIbBAHUKA
JlaGopaTopHble 3aHATHSA
JIaGopatopHas pabota 6. V3ydeHue cMeIaHHOro COeMHEHUS Pe3UCTOPOB.
JlabopaTtopHas pabota 7. MI3MepeHue aIeKTPOABIKYIIEH CUITbI HCTOYHUKA TOKA 4
Y ero BHYTPEHHEr0 CONPOTHUBIICHHUSI
| cemectp:
MaKCHMaJibHasl HArpy3Ka: 60
o0s3aTesbHAsI HArPy3Ka: 51
JIEKI[HM: 29
NpaKTHYecKHue padoThl: 8
JadopaTopHbIe 3aHATHSI: 14
CaMoOCTOsITeIbHAsA padoTa 9
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Tema 4.3
MarsnuTHoe 1oJie.
DJIeKTPOMArHUTHAS
HHIAYKIHS.

Conep:kanue y4eOHOT0 MaTepuaJia:

[TocrosiHHbIE MarHuThl. B3auMonencTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIUU. [IpuHIMD Cyneprio3uiii MarHUTHBIX TOJIEH.
Jluaun marautHOM uMHAYKIMU. KapruHa IWMHUNA MarHUTHOM HWHAYKIUU IOJA
MIOCTOSIHHBIX MarHUTOB. MarHuTHoOe moJjie MpoBOJHUKA ¢ TOKOM. KapTuHa nuHui
MHIYKIIMM MarHUTHOTO TMOJs JUIMHHOTO MPSAMOrO MPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O IPOBOJHUKA, KAaTymKu ¢ TOKOM. OmbIT Opcrena. BzaumopeiictBue
IPOBOAHMKOB ¢ ToKOM. Cuia Aminepa, ee MoJysb U HarpaBieHue. Cuna Jlopenua,
€e MOIyJb W HampaBieHHe. J[BukeHue 3apsKEHHON YacTULbl B OJHOPOJIHOM
MarHuTHOM T1oje. PabGora cunbr  Jlopenma. SIBieHHE  3IEKTPOMArHUTHOU

uHAyKIuu. IloTok BekTOpa MarHUTHOM MHIYKUMH. OJIEKTPOABMKYIIAs CHIla 4 OK 01
UHAYKIMHU. 3aKOH  3JieKTpomarHuTHoW  uHaykuuum  @apanes. Buxpesoe OK 02
JJIEKTPUUECKOE T0J€. OJEKTPOJABMKYILAS CHUJIa WHAYKIUM B IPOBOJHHKE, OK 03
JBUKYIIEMCS] TIOCTYNATEIbHO B OJJHOPOJAHOM MarHutHoMm mnode. IIpaBuio Jlenna. OK 04
WHayKTUBHOCTb.  SIBJE€HHME  CaMOMHAYKUMH.  OJEKTPOABIDKYIAsS  CHIIa OK 05
CAMOMHAYKIMH.  OHEprus  MarHUTHOTO  TOJS  KATyIKK C  TOKOM. OK 07
DJeKTpOMarHUTHOE noje™
[IpakTyueckue 3aHsATHS
[TpakTuyeckue paboTel: Vi3ydeHne MarHUTHOTO MO KATYIIKU C TOKOM.
TexHuueckne yCTPOHCTBA W TNPAKTHYECKOE TNPUMEHEHHUE: IMOCTOSTHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBUIATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTHII, MHAYKIIMOHHAS 11eYb
JlabopaTopHble 3aHATHS
JlabopaTtopHas pabora 8. McciaenoBaHue AEMCTBUS MOCTOSTHHOTO MarHuTa Ha 4
paMKy ¢ TOKOM
JlabopaTtopHas pabota 9. M3ydenue siBJIeHUS 2JIEKTPOMAarHUTHON MHAYKITUU
CamocrosiTenpHas paboTa 00yJaronuxcs: MOBTOPEHUE, 3a/1a4n 2
Paznen 5. Koyiedanusi 1 BOJIHBI 24
Tema 5.1 Mexannueckne | Cogep:kaHue y4eOHOro MaTepuaJa: OK 01
U 3JIeKTPOMATHUTHbIE Konebarenbnas cucrema. CBoOOIHbIE MeXaHW4Yeckue koiebanus. ['apmonnueckue 6 OK 02
KoJieOaHust kosnebanus. Ilepuoxa, dvactora, ammiuutyaa U (asa konebanuid. I[IpyKMHHBINA OK 04
MasiTHUK. MaremMaTHuecKuii MasTHUK. YpaBHEHHE TapMOHUYECKHX KOJeOaHUH. OK 05
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[IpeBparienrie SHEpPruM NpU TapMOHMYECKUX KoJjebaHusx. KonebaTtenpHblii
KOHTYp. CBOOO/IHBIE JIEKTPOMAarHUTHBIE KOJICOAHUS B UACATHHOM KOJIeOaTEIIbHOM
KOHType. AHAJIOTHUS  MEXIYy MEXaHWYECKMMH U  3JIEKTPOMAarHUTHBIMU
kosebanusamMu. Popmyna Tomcona. 3aKkOH COXpaHEHHUS SHEPIUU B HJICAIBHOM
KonebaTesibHOM — KoHType. IlpencraBienwe o  3aTyxarouux  KojeOaHUSIX.
Brinyxennbie MEXaHUYECKUEC Koe0anus. Pe3onanc. BrinyxneHnbie
JJICKTpOMAarHuTHhIe  KojeOanus.  IlepemenHwnii  Tok.  CUHYCOMJANBHBINA
NEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMITUTYJHOE U JEHCTBYIOLIEEe
3HaYeHHUE CUJIBI TOKa U HanpsbkeHus. Tpancpopmatop. [IpousBoacTso, nepenaya u
noTpedIeHUE IEKTPUUECKON IHEPTruu. DKOJOTUUECKUE PUCKHU NPU IIPOU3BOJICTBE
3JeKTpudYecKkol  sHepruu. KynbTypa HCIOJIB30BaHUSl  JJIEKTPOIHEPTUU B
MTOBCETHEBHOM KU3HU™

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTnueckue paboTel: MccnenoBaHue 3aBUCHUMOCTH —II€pUOJa  MaJIbIX
Kosie0aHUH Ipy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpys3a. TexHuueckue
YCTPOWCTBA M IPAKTUYECKOE ITPUMEHEHHUE: JIEKTPUYECKUM 3BOHOK, F€HEPATOp
IIEPEMEHHOT0 TOKA, JJMHUH JIEKTponepeaay

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas padora 10. UccnegoBanue nepeMeHHOT0 TOKa B MU U3
MOCJIeTIOBATENBHO COSTMHEHHBIX KOHIEHCATOPa, KATYIIKH U PE3UCTOpa

Tema 5.2 Mexanuueckue
U 3JIEKTPOMATHUTHBbIE
BOJIHBI

Copepxxanue ydyeOHOIro MaTepuaJa:

Mexannueckue BOJHBI, yciaoBusl — pacnpocrpaHeHusd. [lepuwon.  Cxopoctb
pacnpocTpaHeHuss W JAauHa BoyiHBL. [lomepeuyHble W TPOAOJIBHBIE BOJIHBIL.
Wntepdepentyst u audpakius MexXaHHYecKuX BOJH. 3BYK. CKOpOCTb 3BYyKa.
I'pomkocTh 3Byka. Beicotra ToHa. TeMOp 3ByKa. DJIEKTPOMAarHUTHBIE BOJIHBI.
VYcnoBusa U3My4eHHs 3JIEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTanus BEKTOPOB
E, B, v B anexkrpomMarHuTHONW BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeoMIIeHHe, nossipu3anus, audpaxius, nartepdepennus. CKopocTb
JJMeKTpOMarHuTHeIX BoJH. Illkama siexkTpoMarHUTHBIX BOJIH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJH B TeXHUKE U ObITy. [IpuHUIMOBI pagnoCBS3UM U
TeneBuAeHus. Panuonokanus. DJNEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYKaroleu
Cpensr™

OK 07
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HpaKTI/ILICCKI/Ie 3aHATUA

[Ipaktrueckass pabora: TeXHHMUECKHME  yCTpOHCTBA M IIPAKTHYCCKOE
MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTBI, YJIbTPAa3BYKOBas JIUArHOCTHKA B
TEXHUKE W MEIUIUHE, paaap, paauoNpUEMHIK, TEIEBU30P, aHTEHHA, TeIe(OH,
CBY-neun

CamocrostenbHas pabota 00ydJaroIuXxcs: MOArOTOBKA K 3a4eTy M0 Pas3eiy
«Konebanust u BOJTHBD)

Tema 5.3
OnTuka

Copaepxxanue yueOHOTro MaTepuaJa:

I'eomerpuueckas ontuka. [IpsmonuHeliHOe  pacnpoCTpaHEHHE CBeTa B
onHoponHou cpene. Jlyu cera. Todyeunblid MCTOUHHMK cBeTa. OTpa)keHUE CBETa.
3akoHbl oTpakeHus cBera. llocTpoeHue u300pakeHHI B TUIOCKOM 3€pKalie.
[Ipenomnenue cBera. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA TOKa3aTesb
npesnomienus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yroia mOJHOIO
BHYTpEeHHEro otpaxkeHus. Jlucnepcust cBera. CIIOKHBIA cocTaB 0eoro cBeTa.
[[Ber. Cobwuparomue u pacceuBaroue auH3bL. ToHkas nuH3a. DokycHoe
paccTosiHME W ONTHYECKas cujla TOHKOW JuH3bl. [locTpoeHue n3zoOpaxkeHuil B
COOMpAIONIMX U paccenBarolMX JuH3aX. PopMmysna TOHKOHM JMH3BL. YBeTUYEHHE,
JaBaeMoe JTMH30M. [Ipenensl MpUMEHUMOCTH T€OMETPUYECKON OoNTUKH. BonHoBas
onrtuka. MaTepdepennus ceera. KorepeHTHbIe HCTOYHHUKH. Y CJIOBUS HAOMIOACHUS
MaKCHMyMOB U MUHUMYMOB B UHT€P(EPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOT€PEHTHBIX HCTOYHUKOB. Jludpakuus cBera. JudpakiuoHHas peleTka.
VYcnoBue HaOMIOIEHN TTIaBHBIX MAKCUMYMOB IPU NaJICHUH MOHOXPOMAaTHYECKOIO
cBeTa Ha T pakuMoHHYIO pemieTky. [Tonspusanus ceera™

[IpakTyueckue 3aHsATHS

[TpakTnyeckue padotel: Habmonenue nucnepcun cBeta. TexHuueckne
YCTpOICTBa U MPaKTUUECKOE MPUMEHEHHUE: OUKH, JIyna, (hoToarmapar,

IIPOEKIIMOHHBIN anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,

TUpaKIMOHHAs peleTKa, MOJISPOU, TEIECKOI

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 11. Onpenenenue mokaszaress MPEJIOMIICHUS CTEKIIa
JlaboparopHas pabdota 12. MccrnenoBanre cBONCTB N300pakeHU B JTMH3aX

CaMocTosTenbpHas pa60Ta 06yan01111/1xc;1: y‘le6HI/IK, 3aga4un
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Paznen 6. OCHOBBI cienAJIbHOM TEOPUH OTHOCUTEIbHOCTH

Tema 6.1
OcHoBBI TEOpUHN
OTHOCUTEJbHOCTH

Conep:xanue yueOHOTro MaTepuaJia:

I'paHunBl IPUMEHMMOCTH KJIaCCHYECKOM MexaHukHu. lloctynarsl crnennanbHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
INPUHIUIT OTHOCUTEJIBHOCTH OiHIITeHHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM U COKpalleHUWEe JUIMHBL. OJHEPrusi U HUMITYJIbC
pENATUBUCTCKOM 4yacTulbl. CBA3b MacCchl € DBHEPrued U UMIYJIbCOM
PESITUBUCTCKON YaCTUIIBI. DHEPTHSI IIOKOSI CBOOOTHOM YaCTHIIBI

CamocrosTenpHas pa60Ta O6y‘~IaIOH_II/IXC$IZ y‘le6HI/IK, 3aJa4uu

OK 01
OK 02
OK 04
OK 05
OK 07

Paspnen 7. KBanToBas pusuka

12

Tema 7.1
JJIeMeHThI KBAHTOBOM
ONTHKH

Coaep:xxanue yueOHOro MaTepuaJia:

®oronbl. ®opmyna [Tnanka cBsi3u SHepruM (GOTOHA C €r0 YACTOTOW. DHEPrUsl u
umnynsc (ortona. OtkpeiTHe u ucciefoBanue Qorodpdekra. Onbitel A.Tl.
CroneroBa. 3akonbl (orodddexra. Ypapaenue DiHmTelHA s hoTodddekTa.
"Kpacnas rpanuna" dortosaddexra. aBnenue cera. OmbiTel I1.H. JleOenena.
XUMUYECKOE JEHUCTBUE CBETA. T[EXHUYECKHE YCTPOWCTBA M IMPAKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATYNK, COJTHEeUHast 6aTtapesi, CBeTOANO]

Tema 7.2
Crtpoenue atoma

Copepxxanue ydyeOHOIro MaTepuaJa:

Mogens aroma Tomcona. OmbiTel Pesepdopaa mno paccesHHUIO -4acTHUIL.
IInanerapnas moxens aroma. Iloctynatel bopa. M3nydeHune wm morsonieHue
(GOTOHOB TIpU MEpexoJe aromMa C OJHOTO YPOBHS SHEPrMM Ha Jpyroi. Bupsl
criekTpoB. CHeKTp ypOBHEW SHEpruM aromMa BOJIOpOJa. BoJIHOBBIE CBOICTBa
yactull. Bonnsl ne bpoins. KopnyckynspHo-BonHOBO#M ayanusm. CIIOHTaHHOE U
BBIHYX/IEHHOE HU3iydeHue. Judpakuus 3J1eKTpOHOB B KpUCTAJUIaX. Y CTPOMCTBO U
OPUHIUI paboThl Ja3epa. TexHuyeckre ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE:
CHEKTpaJIbHBIN aHaK3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIH KOMIIBIOTED

HpaKTI/I‘-ICCKI/Ie 3aHATUA

[IpakTnueckas pabora: HabmoneHue nuHeiiuaTtoro crnekrpa

Tema 7.3
ATOMHOE AP0

Copepxxanue y4eOHOro MaTepuaJa:

OKCHEepUMEHTBI, JIOKa3bIBAIOLIUE CJOXKHOCTh CTpoeHus sjupa. OTKpeITHE
panuoaktuBHOCcTH.  OmnbiTel  Pesepdopaa  mo  ompepeneHHio  cocTaBa
panvoakTuBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, raMMa-uzaydyeHUs.

OK 01
OK 02
OK 04
OK 05
OK 07
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BnusiHue paguMoakTMBHOCTM Ha JKUBBIE OpraHu3Mbl. OTKpBITHME IPOTOHA U
Heiitpona. Hyknonnas wmopgens snapa [eisenOepra-MBanenko. 3apsn sapa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnajn. IIeKTPOHHBIA W MTO3UTPOHHBIN
Oera-pacnaj. ['aMMa-uzimyuyenue. 3aKOH paJiMOAKTUBHOIO pacnajia. DHEPIus CBs3U
HYKJIOHOB B snpe. Snepusle cuibl. Jlepekr maccel siipa. SnepHble peakuuu.
Henenue u cuntes saep. SAnepusiii peaktop. Tepmosinepusiii cuntes. Ilpodiemsr u
IIEPCIIEKTUBBl  SIICPHOW  DHEPreTUKH. OJKOJOTMYECKHE  AaCIEKThl  sIEepHOU
DHEPreTUKU. OJeMEeHTapHble 4acTulpl. OTKpbITHE MO3UTpoHA. MeTomsl
HAOJIIOAEHUS U PErucTpaluy 3JIEeMEHTapHbIX dacTull. @DyHIaMeHTaIbHbIE
B3auMoeiicTBusl. EqMHCTBO (pu3nueckoil KapTHHbI MUpa

HpaKTI/I‘leCKI/IC 3aHATUA

[IpakTuueckue pabotel: MccnenoBaHue TpeKkoB YacTUL] (IO TOTOBBIM
dboTorpadusm).

TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE INPUMEHEHME; JO03UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHasi bom0a

CamocTtosTenbHas pabota o0yJaronmxcs: y4eOHUK, 3a/1a4u 2
Pa3nen 8.9/1eMeHTHI ACTPOHOMUY U ACTPOPU3MKH 34
Tema 8.1 Copepxanue y4eOHOro MaTepuaJa:
DJ1eMeHTBbI ACTPOHOMHHU Otanbl pa3BUTHS acTpoHOMHH. l[IpuKiIamHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
U aCTPOPU3NKH actpoHomuu. Bupn 3Be3gHoro Heba. Co3Be3qusi, spKHe 3BE3[Ibl, IJIAHETHI, HX
Bugumoe nBuxkeHue. ConHeuHas cuctema. [lnmaneTs! 3eMHOM rpynmbl. [lnaneTsi-
rurantel. Mansie Tena ConHeunoil cuctemsl. ConHie, ¢orocdepa u atmochepa. OK 01
Conneynasi akTUBHOCTh. Mcrounuk »sHepruu CoiHI@ W 3Be3/A. 3BE3/bl, HX OK 02
OCHOBHBIE XapakTepUCTHKH. [[narpamMma "CneKTpaidbHBIM KJacc - CBETUMOCTB'. OK 03
3Be3Abl TJIaBHOM IOCIIEN0BATEILHOCTH. 3aBUCUMOCThL '"'Macca - CBETMMOCTDL'" IS 2 OK 05
3B€3]1 TJIaBHOM MOCJeN0BaTeNbHOCTU. BHyTpeHHee cTpoenue 38e3/1. COBpeMEHHbIE OK 07

IIPEICTABJICHUS O MPOUCXOXKACHUU U 3BOJONMU COJHIA W 3BE3]. OTambl )KU3HU
3Be31. Mueunsiii Ilyte - Hama [anmaktuka. CrnupaneHas cTpykrypa I'anmaktukw,
pacnpenenenue 3Be3l, raza W neud. [lomoxenme u gaBwkenne CoiaHua B
[Nanaktuke. Tunsl ramaktuk. [lnockas um cdepuueckas moacucreMsl ['amakTHKH.
PamuoramakTukn u kBa3apel. UepHble OBIPBI B s/Ipax TaJlaKTUK. BceneHHas.
Pacmmpenne Bceenennoil. 3akon XaO0na. Pasberanme ramaktuk. Teopust

20




Bbonwmioro B3peiBa. PennkroBoe n3nyuenue. Macmrabnas ctpykTypa Beenennoii.
Mertaranaktuka. Hepeniennbie mpo6iemMbl acTpOHOMUU

JlaboparopHble 3aHSTHS

Jlaboparopuass pabora 13. HaOmogeHuss HEBOOPYKCHHBIM TJIa30M  C
UCTIOJIF30BAHUEM KOMIBIOTEPHBIX TPHIIOKEHUH JJISl ONPECTICHUS MOJI0KEHHS 2
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBepHOTro
HOJTYIIAPUS U SIPKHE 3BE3/IbI
IIpome:kyTouHasi arTecTanus (3K3aMeH) 30
Il cemectp:
MaKCHMAaJIbHasl HATPy3Ka: 84
o0si3aTesIbHAsI HArPy3Ka: 44
JeKIUHU: 24
NpaKTHYeCKUe 3aHATHS 8
JIa0opaToOpHbIE PA0OTHI: 12
caMocTosiTeJIbHAs padora: 10
MPOMEKYTOUYHAsI aTTeCTAIUsI: 30
3a roa:
MaKCHMaJIbHasi Harpy3Ka: 144
o0s3aTeJIbHAs HATPY3Ka: 95
JIEKINHU: 53
NPAKTHYeCKHE 3aHATHSA: 16
J1abopaTopHbIe padoThI: 26
caMoCToOsITe/IbHAsA padoTa: 19
MPOMEKYTOYHASI ATTECTAIUS: 30

*
IIpogeccuonanvrno opuenmupogantvle 21emeHmbl
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/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
JIOJDKEH M3Yy4aThCsl B YCIOBHUAX KaOuMHeTa (M3UMKU WIM B YCIOBUSAX HMHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB EeCTECTBEHHO-HAYYHOro IHMKiIa. B kabunere (U3MKKM JODKHO OBITH HEOOXOIUMOE
nabopaTopHOe 000PYZAOBAaHUE JJIsl BBINOJIHEHHSI YKa3aHHBIX B IPOrpaMMe Mo (pU3UKe NPAKTUYECKUX
paboT M JAeMOHCTpalMOHHOE obopynoBaHue. JleMoHCTparmoHHOe 000pyaoBaHUE (OPMHUPYETCS B
COOTBETCTBMM C MPUHLUUIOM MHUHMMAJIbHOM JIOCTATOYHOCTM U 0OECHEYHBACT IOCTAaHOBKY
MEPEYHCICHHBIX B IPOTpaMMe Mo (PU3MKE KITFOUEBBIX IEMOHCTPALUI ISl UCCIEIOBAHUS N3Y9aeMBbIX
ABJICHUM M TPOLECCOB, HMIMPUYECKUX M (PYHJAAMEHTAIbHBIX 3aKOHOB, HUX TEXHUYECKHX
npuMeHennid. JlabopatopHoe oOopynoBanue i Ja0OpAaTOPHBIX M MPAKTHYECKUX padboT
(bopmupyeTcs B BUJIe TEMATHUECKUX KOMIUIEKTOB U 00€CIIeYnBaeTCsl.

B pacuére omHOro KOMIUIEKTa Ha JABYX oOOydarommxcs. TemaTnyeckue KOMILICKTHI
71a00paTOPHOrO OOOPYAOBAaHUS JOJDKHBI ObITh IOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAHUU
AHAJIOTOBBIX M IIM(POBBIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJIC
U(POBBIX JTaOOPATOPHIA.

ObopynoBanue yueOHOT0 KaOMHeTa:

- I0CAJJ0YHbIE MECTA 10 KOJMUYECTBY 00yJaroIuXcs;

- pabouee MecTo IpernoaBaTers;

- KOMIUIEKT y4eOHO-HarJIsIIHbIX TOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHUATIOB;

- 3aJJaHMsl JUI IPOBEPOUHBIX paboT;

- IpoheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHMUS,;

- MaTepualbl FK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C FIKPAHOM.

- 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;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMIUIEKT /1715 1TaOOpaTOPHOT0 MPaKTHUKyMa 110 OINTHKE;
KOMIUIEKT /715 TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE;
KOMIUIEKT Ui Ja0OpaTOpHOTO  NpaKkTUKyMa IO  MOJEKYISIpHOW  (usmke
Y TEPMOJMHAMUKH;

7. KOMIUIEKT JuIst 71a00paTOPHOTO MPAaKTUKyMa o JIEKTPUUYECTBY
(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 KAIOPUMETPHUECKUX Tell;

12. TepmomeTp 1a0OPaATOPHBIIA;

13. xommiekT ISt U3Yy4EHUs OCHOB MEXaHUKH, THEBMATUKU
Y BO30OHOBJISIEMBIX HCTOYHHUKOB SHEPTHH;

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 LITATHUBE;

BUJIeOKamepa AJis pabOThl C ONTUYECKUMU NTPUOOPAMH;
reHepaTop 3BYKOBOIA;

TUTPOMETDP (IICUXPOMETP);

rpy3 HaOOPHBIIA;

JMHAMOMETP JEMOHCTPALIMOHHBIH;

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

METp JEMOHCTPAIIMOHHBIN;

MHUKPOCKOII IEMOHCTPAIIMOHHBIH;

HACOC BaKyyMHBI KOMOBCKOT0;

CTOJIUK TTOTbEMHBIN;

LITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHUIA;

ANEKTPOIUINTKA;

HaOOp JIEMOHCTPAI[MOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO JUHAMHUKE BPAIIATEIbHOTO JTBUKCHUS;
HaOOp JIEMOHCTPAIIMOHHBIN 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;
MIpU3Ma, HAKJIOHSIOLIAsICS C OTBECOM;

phIYar JeMOHCTPALIMOHHBIN;

COCYJIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOW J€MOHCTPALIMOHHBIN;

TpyOKa HbIOTOHA;

ap mackans;

HabOp 1IEMOHCTPALIMOHHBIN 110 MOJIEKYJIIPHON (PU3UKE U TETIJIOBBIM SIBJICHUSIM;
Ha0Op AEMOHCTPALIMOHHBIN MO ra30BBIM 3aKOHAM;

Ha0Op KanmuUIIpPOB;

TpyOKa JUIs JeMOHCTpAlK KOHBEKIIMU B )KUJKOCTH;
LMJIMHJIPBI CBUHIIOBBIE CO CTPYTOM;

niap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHHUK;

reHeparop BaH-Je-rpaada;

JO3UMETP;

KaMEpPTOHbI Ha PE30HAHCHBIX SIINKAX;

KOMIUIEKT  OpuOOpOB M TNPUHAMIEKHOCTEH Ui JEMOHCTpAalud  CBOMCTB

QJICKTPOMATrHUTHBIX BOJIH;

56.

KOMIIJIEKT HpI/I60p0B JII HU3Yy4YCHUA IMPUHIIMIIOB paguornpucma

" pagruoIicpeaadm,

57.
58.
59.
60.
61.

KOMIUIEKT IMPOBO/IOB;
Mar"uT JyrooOpasHbIii;

MAarHMuT MOJIOCOBOM JIEMOHCTPAILIMOHHBIN;
MaIIfHa 1eKTpodopHas;

MAasITHUK 3JIEKTPOCTATUYECKU;

62. Habop MO U3YYEHUI0 MATHUTHOTO TIOJIS 3€MIIH;
63. HaOOp IEMOHCTPAITMOHHBIN IT0 MATHUTHOMY ITOJTFO KOJIBIIEBBIX TOKOB;
64. Habop IEMOHCTPAIIMOHHBIH 1O TOTYITPOBOIHUKAM;
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65. HaOOp 1EMOHCTPALMOHHBIN IO TOCTOSIHHOMY TOKY;

66. Habop IEMOHCTPAITMOHHBIN TT0 JIEKTPUUECKOMY 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 NIEMOHCTPAIMOHHBIN TI0 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOTHOBOM ONTHKE;

80. creKTpoCcKoI IBYXTPYOHBII;

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
PEKOMEHIaTeIbHBIN XapakTep.

[Ipu HaJIM4uu HEOO0XO0JMOT0 o0opynoBaHus 3aHATUSA o buznke
B HEKOTOPBIX CIIy4asX MOTYT MPOBOJIUTHCS B HMMEIOUIUXCS B 00pa30oBaTEIbHOM OpraHU3AIMH
MacCTEepCKHUX WK Jab0opaTopusx.

3.2 UupopmanuoHHoe odecriedeHne 00y4eHust

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 : IIpocBemenune, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. — Tekcr :
AIIEKTPOHHBIN /l Jlanb : 3JIEKTPOHHO-0MOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/335051

2. Msxumes, ['. 5. ®usuka: 11-if kiracc: 6a30BbIid 1 yriyOnEHHBINA ypoBHY : yueOHUK / . S.
Msxkumes, b. b. byxosues, B. M. Hapyrun ; non penaknueir H. A. INapdentreBoit. — 11-e u3.,
crep. — Mocksa : IIpocBemenne, 2023. — 432 c¢. — ISBN 978-5-09-103620-6. — Texkcr :
AJIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs 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 : onexktpoHHsld //  Jlamb : amekTpoHHO-OMOnMoreunas cuctrema. —  URL:
https://e.lanbook.com/book/334853

2. KacpsnoB, B. A. ®msuka: 11-if kmacc: yrimyOn€HHBIH ypoBeHb : yueOHHWK / B. A.
KacbsinoB. — 11-e m3a., crep. — Mocksa : IlpocBemenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Texkct : amekTpoHHBIH // JlaHB : 3MeKTpOHHO-OMONMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/334877
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3. Poraues, H. M. ®usuka. Y4ueOHbIN Kypc A CpeAHEro MpopeCcCHOHATBLHOTO 00pa30BaHus

: yuebHoe mocobue misi cmo / H. M. Poraues, O. A. JleBuenko. — 3-e¢ u31d., crep. — CaHKT-
[TetepOypr : Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Texkcr : anekrponHsbiii // JIans :
aNIeKTpoHHO-OnOmoreynas cuctema. — URL: https://e.lanbook.com/book/403874 . — Pexum
JI0CTyMa: JUIsl aBTOPU3. M10JIb30BaTEINEH.

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. Jlorsuaenko O.B. ®wusuka. Ilpaktukym : yueOHoe mocobwe / 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. bauk 3alaHuNi PISAEHT - Pexum
noctyna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Epwnas xominexkuuss 1MGPOBBIX 00pa3oBaTEeNIbHBIX peCcypcoB. - Pexum nmocryma:

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 SAKmace - Pexxum nocryna: http://www. yaklass.ru;
Poccwuiickas a1ekTpoHHas 1Koia - Pexxum goctyma: http://www.resh.edu.ru/;
dwusuka.m. - Pexxum mocryma: http://www.fizika.ru;
®UITA (BIIP 11 knacc) - Pexxum moctyna: http://www.fipi.ru/;
DreKTpoHHbIH yueOHuK - Pexxum poctyma: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

KoHTpo.ib M omeHKa pe3yibTaTOB OCBOCHHS 00IE00pa30BaTENBLHOIO Y4eOHOTrO IMpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLUIUIMHAPHBIE Pe3ybTaThl, HallpaBIeHHbIE HA (OPMHUpPOBAHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIINH M0 pa3/ieiaM U TeMaM COJep)KaHus yueOHOro Marepuara.

[IpomexyTrounas aTTectanus — B popMme 3x3ameHa (1 u 2 cemecTpsi).

Kox n nHaumenoBaunue
(bOpMHUPYEMBIX KOMITCTCHITHI

Pasgen/Tema

Turm o1eHOYHEBIX
MEpOIPUATHI

OK 01. Beibupats cioco0sl
pelieHus 3a1a4d
po(hecCHOHATLHOM JIEATEIIBHOCTH
IPUMEHUTEIBHO K Pa3IUUHBIM
KOHTEKCTaM

Pazgen 2. Temnr 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.

Pasnen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
Mo/c*®

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a ¥ HHTEPIPETAIIUN
uHpopmanuu
U uHOOPMAIIMOHHBIC TEXHOJIOTHH
JUTSL BBITIOJIHEHUS 32144
po(heCCHOHATTLHOM e TEIIbHOCTH

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

Pazgen 4. Temnr 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. ITnanupoBatb
U peaJln30BbIBaTh COOCTBEHHOE
po(hecCuOHATIbHOE
U JINYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEICKYIO
JesITeIbHOCTD
B npoeccruonanbHoil chepe,
UCIOJIb30BaTh 3HAHMS
10 MPaBOBOM U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
YKU3HEHHBIX CHTYaIUsIX

Pazgen 1. Tema 1.1

Pazgen 3. Temnr 3.1., 3.2, 3.3.

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

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh U PadOTATh
B KOJIJIEKTHBE U KOMaH/Ie

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

OK 05. OcymecTBasTh yCTHYIO
U MUCbMEHHYI0 KOMMYHHKAIIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLIMAILHOTO
U KyJIBTYpPHOTO KOHTEKCTa

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

Paznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3

YCTHBIN OIIPOC;
(bpoHTaIBHBIN 0IPOC;
KOHTpOJIbHAsA paboTa;

HaOJIrOeHue 3a
BBITIOJTHCHUEM
1abopaTOpHBIX padoT;

NPaKTUYECKUE PadOTHI
(peueHne KaueCTBEHHBIX
Y pacyUeTHBIX 3aJ1a4);

TECTUPOBAHUE;
pelIeHne Kenc-3a1ay;

BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccnoHaNbHOMI
HaIpaBJIECHHOCTH;

BBIITIOJIHEHYE 3aJaHn
IIPOMEKYTOUHON
aTTecTaluu

Y Tpodeccronanbuo opueHTHPOBAHHOE CONEpPKAHHE (COAEPKAHNE IPUKIATHOIO MOYIIS).
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Pa3nen 8 Tema 8.1
ITo/c

OK 07. CoxnelicTBOBaTHL
COXPaHEHHUIO OKPY>KarolIel 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
OpPraHu30BBIBATH PAbOTY MO
TPaHCIIOPTHO-JIOTHCTHYECKOMY
00CITy>)KUBaHHIO B c(hepe Irpy30BbIX

IEPEBO30K

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 cyovekma ¢ 00y4arnuumcs Kak 00beKmom
NO3HABAMENbHOU 0esIMeNlbHOCIU).

5.2 AKTHBHbIE H HHTEPAKTHBHbBIE:

- aKTUBHBIC M UHTCPAKTUBHBIC JICKIUH;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- ICJIOBBIC U POJICBBIC UTPHI,

- UTPOBBIC YIIPAKHCHUS;

- TBOpPUYECKHUE 33 JaHUS;

- KpYTJIbIe CTOJIBI (KOH(PEPEHIIUH) C UCIIOJIB30BAaHUEM CPEJICTB MYJIbTHMEIHA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- aHAJIM3 KOHKPETHBIX CUTYAIIHIA;

- METOJ] MOJIYJIbHOTO OOy4EHHS;

- IPAKTUYECCKHI IKCIICPUMEHT;

- 00y4CHHE C UCTIOIh30BAaHUEM KOMITBIOTEPHBIX 00YUYaAIOIUX ITPOTPAMM.

(83aumooeticmsue npenodasamens kaxk cyovekma ¢ 0OYUAIOUWUMCSL KAK CYObEeKMoM
NO3HABAMENbHOU 0esIMeNbHOCU).

28



