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

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

O6meo6pazoBatenbHbii yaeOHbIH npeaMer OVII.11®du3uka sBiasercs o0s3aTENbHON YacThIO
o0meo0pa3oBarenbHOr0 MUKIa o0pa3oBaTenbHOM mporpammbl B coorBercTBun ¢ ®I'OC CIIO mo
cnerpanbHocTH 23.02.01 Opranuzamuss mepeBO30K M YIpaBieHHUE Ha TpaHcmoprte (10 BUIAM)
(yrBepxnen mnpukazom Munmnpocsemenuss Poccun ot 20.03.2024 Nel76). Pabowas mporpamma
OVIIL.11 ®uszuka paspadborana B coorBeTcTBUU ¢ PI'OC COO (B AcHCTByIOIIEH peAakluh) U C
y4eTOM TNpUMEpHOW paboueil mporpammbsl 0011e00pa30BaTeNbHON AUCUUIUIMHBL «DU3nKa» I
npodecCuoHaIBHBIX 00pa3oBaTesbHBIX opranu3ainuii IPI1IO (yTBepkaeHa mporokoiaom Ne6/2025 ot
«18» anpens 2025 r.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT MCIOJIB30BAaThCS pa3IU4Hble 00pa3oBaTeIbHbIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, JJIEKTPOHHOE O0yUYEHHE.

PaGouass mporpamma yueOHoro mpeamera OVIL.11 dusuka MoxkeT OBITh HCHOJIB30BaHA B
npodecCHOHATLHOM TOATOTOBKE, IMEPENOATOTOBKE M IMOBBINICHUH KBaIM(HUKAMK padbodux 1o
npodeccusim:

15894 OnepaTop mocTa 1eHTpaTnu3aIiy;

18401 Curnanucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke MEePeBO30YHBIX TOKYMEHTOB;

18726 CocrtaBuTeb I10E3/0B;

16033 OnepaTop COpTUPOBOUHOM TOPKH;

25354 Omnepatop npu JEKYPHOM MO CTaHLIUHU.

B yuebnbix mmanax OIIOII-IIIICC3 yue6bnsiit mpenmer OVYIL.11 ®usuka BXOAUT B COCTaB
001X y4eOHBIX TUCUUIUIMH (IIPeIMETOB), POPMUPYEMBIX U3 005A3aTEIbHBIX MPEIMETHBIX 00IacTei
@®I'OC cpennero obmero obpazoBanus, st crnenuansHoctedt CIIO. C  yuétom mpoduns
OCBaMBaeMOM CHEINabHOCTU JaHHBINA y4eOHBIN NpeaMeT peannsyeTcs Ha 1 Kypce.

1.2. LHeap u niiaHupyemMblie pe3yJbTaTbl 0CBOCHHS Yy4eOHOI0 nmpeaMeTa

1.2.1. llenn yyeOHOro npeamera:

Conepxanue nporpaMMmel obiieoOpas3oBarenbHoro y4deOHoro mnpeamera OVIL11 ®dwusuka
HaIIPABJIEHO HA JOCTHKEHHUE CIEAYIOUINX LENEH:

* (opMUpOBaHHE WHTEpPECAa U CTPEMJICHHUSI OOYYarOMIMXCS K HAYYHOMY M3YUEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

* Ppa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUS

1 GOPMHPOBAHUE MCCIIEI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOIIUM SIBICHUSM;

* (opMmupoBaHHE HAay4yHOTO MHUPOBO33PEHHUS Kak pe3ysibTaTa H3y4eHHs OCHOB CTPOCHHUS
MaTepuH U QyHIAMEHTAIbHBIX 3aKOHOB (PH3HUKH;

* (¢opMupoBaHHE yYMEHUN OOBSACHATH SIBJICHUS C HMCIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUU U
Hay4YHBIX JI0Ka3aTeNbCTB;

* (opMupoBaHUE MPEACTABICHUI O POIN (HUZUKHU IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTiKeHHe ITHX 1eJiel 00ecreunBaeTcsl peIeHUeM CIeAYIOINX 3a/1au

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

* MpHOOpeTeHHEe CUCTEMbl 3HaHUM 00 oO0mMX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAsi MEXaHUKY, MOJEKYISPHYIO (QHU3UKY, 3JIEKTPOJUHAMHUKY, KBAaHTOBYIO (DU3UKY U
AJIEMEHTHI acTPOYU3UKY;

* (popMupoBaHHE YMEHUN NPUMEHSATH TEOPETUUECKHE 3HAHUS



It O0BsICHEHUS (PU3UYECKUX SIBJICHUW B MPUPOJC U JUIS IPUHATUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOMN JKU3HU;

* OCBOEHHE CIIOCOOOB pEIICHUS PAa3JIMYHBIX 3a/a4 C SIBHO 3aJaHHON (DM3NYECKOH MOJEIbIO,
3aja4, TMOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHMe (DU3MYECKOW MOJENN, COOTBETCTBYIOLICH
YCJIOBHSIM 3aJ1a4H;

* [OHMMaHUEC (HU3UYECKUX OCHOB W TIPUHIMIIOB JICHCTBHS TEXHUYCCKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

* OBJIAJICHHE METO/IaMHU CAMOCTOSTEIHHOTO TUIAHUPOBAHUS

U TpOBeACHUS (UIMUYECKUX OKCIICPUMEHTOB, aHalW3a M WHTEPIpeTalud HHPOPMAIUH,
OTIpeJIeJIEHUS IOCTOBEPHOCTH MOIY4E€HHOT'O Pe3yIIbTaTa;

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

Ocobennocmov Gopmuposarus cOBOKYNHOCMU 3a0ay U3YYeHUs QU3UKU OJIsL CUCTEMbl CPEOHe20
npogheccuoHanbHo20 06PA3068aAHUsL 3AKTIOUAENIC 8 HeOOX0OUMOCIU Pearu3ayuy nPpodheccuoHaIbHOU
HANpaeieHHoCmuy  peulaemvlx 3aday, yuéma ocobennocmell cgepovl OesmenbHOCmU  OYOYUUX
Ccneyuanucmos.

Ilpocpamma no ¢husuxke npedocmasgniem BO3MONCHOCMb OJi  Peanu3ayuu  pasiudHbIX
MemoOUUeCKUx no0X0008 K opeanuzayuu ooydenus puzuke npu YCio8uu CoXpanenus 00s13amenbHoll
yacmu cooeparcanusi Kypca.

Ilpenooasamensv énpage camocmosimenbHo SblOUPAMb YOPMY U3YUEHUsT MAMePUand: J1eKyus,
O0eMOHCMPayusi IKCNePUMeHma, NpaKmudeckds paboma, NPakmukym no peuwleHuro 3a0ad u np., a
makadce no Ce0emy YCMOMPEHUI0 Npo8oOUm OeMOHCMPAYUOHHble U 1AO0pamopHvle pabomsi c
yuémom umerowe2ocsi 000py0osanusi (onpeodenimv NpoOOJHCUMENTbHOCb 1a00PAMOPHO2O ULU
NPAKMU4ecko2o 3aHAmus, OONOIHAMb €20 Opy2UMU BUOAMU pAbOm. u3yueHue meopemuiecKo2o
Mamepuana, peuteHue 3a0ay, paboma ¢ MmexHU4eCKUM MeKCnmom, mecmuposanue u np.)

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

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

O6mue komnetenuu (nanee — OK) u npodeccronanpasie komnereHnuu (ganee — [1K) ®T'OC
CIIO B coOTHECEHUH C TNIHOCTHBIMH, METATIPEIMETHBIMU U TIPEMETHBIMU PE3yIbTaTaMUu O0YICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Ko 1 HauMeHOBaHUe
¢popMupyembIx
KOMIIeTeHIIMH

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

O6mme?

JucuuniMHapHbie

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

JIndHOCTHBIE Pe3ybTaThl JOJKHBI OTpa)kaTb B 4acTU
TPYIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTH K TpYAY,
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K  aQKTUBHOMU
TEXHOJIOTUYECKOW W  COUMAJIbHOW  HANPABICHHOCTH,
CIOCOOHOCTH WHUIIUHPOBATH, IUTAHUPOBATh u
CaMOCTOSITENTLHO BBIMOJIHATH TAKYIO ACATEIbHOCTD;

- UHTEpeC K pa3nu4HbIM chepam npodeccruoHaIbHON
NeSITEIbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUIO U
caM000pa30BaHUIO Ha POTSHKEHUH BCEH KU3HU.

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTLHO (POPMYITUPOBATH U AKTYyalIU3HPOBAThH
npobiemy, paccmaTpuBaTh ee BCECTOPOHHE;
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHHS
JUIsL  CpaBHEHMs, Kiaccupukanuu W 000OIIeHNUs;
OTIPEAETATh e NEeSTENbHOCTH, 33/1aBaTh MapameTpbl U
KPUTEPHUH MX JIOCTVIKCHUS; BBISBIIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHUSI B PacCMATPUBAEMBIX SIBICHUSAX; BHOCHUTH
KOPPEKTHBBI B JICSATECIHHOCTh, OICHWBATH COOTBETCTBHUE
pEe3yNbTaTOB IIENsAM, OIICHUBATh PUCKH TOCIEICTBUIN
NESATEIbHOCTH, Pa3BUBATh KPEATHBHOE MBINIUICHUE IPU

OCO3HAaHUE ILCHHOCTHU

JACATCIIBHOCTHU

[TP6 1. ChopmupoBaHHOCTh TPEACTABICHUA O PO
u Mecte (UMK U aCTPOHOMHUU B COBPEMEHHOW HAyYHOH
KapTHHE MHpa, O cucTeMooOpasyrouei ponu (U3MKU B
pa3BUTHU €CTECTBEHHBIX HaykK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIWH, O BKIAJA€ POCCUMCKHUX
U 3apyOeKHBIX YYCHBIX-(H3UKOB B pa3BUTHUE HAYKH;
NOHUMaHWe  (U3MUYECKOW  CYIIHOCTH  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 JUIsI PELIeHHUs 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,
B3aUMOJICIICTBUE  Tel,  KoJebaTeabHOE  JIBUXKEHHE,
pE30HaHC, BOJIHOBOE JABMKEHHE; MU y3Hsi, OpOyHOBCKOE
JIBUKEHHE, CTPOEHHME JKMJIKOCTEH U TBEpABIX Tel,
U3MEeHeHne o0beMa Tell MPU HarpeBaHuu (OXJIAXICHHUH),

TEIUIOBOE  pPaBHOBECHE,  HCHApEHUe,  KOHJEHCAIMS,
IUIaBJICHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIIAJKHOCTh
BO31yXa, CBS3b CPEHEM KHHETUYECKOW DHEPIruu

206mue pesymbTaThl CcOPMYIHPOBAHEI B COOTBETCTBUM C JIMYHOCTHBIMH M MeETampeIMeTHRIMH pesyinbratamu OI'OC COO, B (GOpPMHpPOBAaHHMM KOTOPHIX YYacTBYET
obmeoOpa3oBaTenbHas AUCIUTUINHA.

S ucuuIuIMHapHbIE Pe3yIbTaThl c()OPMYIUPOBAHBI M IPOHYMEPOBAHbI B COOTBETCTBUHU C TPEGOBAHUAMMU K NPEAMETHBIM pe3yibTaTaM 6asoBoro yposHs (ITP6) ®T'OC COO (TTpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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pEIICHNH KU3HEHHBIX MPOOIIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJAJETh HABBIKAMH Yy4eOHO-UCCIICJIOBATEILCKON U
MPOCKTHON  JEATEIBHOCTH, HABBIKAMH  Pa3peIICHH
pooem;

- BBUIBJIATH NPUYMHHO-CJICACTBEHHBIC CBSI3HM M
aKTyallu3UpOBaTh 3a/lady, BBIABUTATH THIIOTE3y €€
pelieHusl, HaXOAUTh AapryMEeHTBl IS JOKa3aTeIbCTBA
CBOWMIX YTBEPXICHHI, 3a/laBaTh MapaMeTpbl U KPUTEPHUU
penieHus;

- AQHAIM3MPOBATH IIOJIYYCHHBIC B XOJC pEUICHUS
3ala4i  pe3yabTaThl, KPUTUYECKH  OIEHUBATh  UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHCHHE B HOBBIX
YCIOBUSIX;

- YMETh TEPCHOCUTH 3HAHWS B IMO3HABATCIBHYIO H
MPAKTUYECKYIO YaCTH KU3ZHECATEIbHOCTH;

- yMETh HHTETPUPOBATH 3HAHUA U3
MpeIMETHBIX 00acTe;

- BBIJIBUTATh HOBBIC UJCH, IIPEIaraTh OPUTHHAIHHBIC
MOIXOJIbI U PEIICHUS;

- MPOSIBJIATH CIIOCOOHOCTH WX WCIOJIB30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE;

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

- CTaBUTh U (POPMyIHpPOBaTH COOCTBEHHBIC 3a7a4H B
o0pa3oBaTenbHOI JIEATEIIbHOCTH U YKA3HEHHBIX
CUTYAITUAX; BBISBJISATh NMPUYUHHO-CJICICTBEHHBIC CBSI3H H
JUIS  JTOKa3aTelbCTBAa CBOUX YTBEPXKICHUH, 3a7aBaTh
mapaMeTpsl W KPHUTEPUH PEIICHUS aKTyaJu3HpPOBATh
3a/lady, BBIABUTATh THUIIOTE3y €€ pelIeHUs, HaXOIUTh
apTryMEHTHI,

- QHAJIM3UPOBATH TMOJIYUEHHBIE B XOJAE pEUICHUS

pa3HbIX

TEIJIOBOTO  JBIDKEHMS ~ MOJIEKYd C  aOCOIIOTHOM
TEeMIIEpaTypoi, TOBBIIICHHE [aBJICHHUS Ta3a NpPU €ro
HarpeBaHWM B  3aKPbITOM  COCYZAE, CBS3b  MEXAY
nmapaMeTpaMH ~ COCTOSIHMSL Ta3a B H30IpOIeccax;
AJIEKTPHU3AIMS TeJl, B3aUMOJICHCTBHE 3apsI0B, HArpeBaHUE
IPOBOJHUKA C TOKOM, B3aUMOJCHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIHS, JACHCTBHE MAarHUTHOTO
HOJNS HAa MPOBOJAHUK C TOKOM WU MABIXKYIIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEIHOE
pacnpocTpaHeHHWE CBETa, OTpPaKEHHEe, NPEIOMIICHUE,
uHTEepepeHrs, audpakuus ¥ MONSpU3aLUs CBETa,
JMCIIEPCHS CBETA; (POTOIIECKTPUIECKUI dPPEKT, CBETOBOE
JlaBJIeHNE, BO3HMKHOBEHUE JMHEWYATOTO CIIEKTpa aToMma

BOJIOPO/IA, eCTeCTBEHHas n HCKYCCTBEHHAs
paIlOaKTUBHOCTb;

I1PO 3. Bnanenue OCHOBOIIOJIaralOIIUMH
(buznuecKuMu TTOHSATHAMH Hu BEIIMYMHAMM,

XapaKTCPU3YIOIIUMU (1)I/I3I/I‘-ICCKI/IC IMPpONECCChI (CBHSaHHLIMI/I
C MCXAaHUYCCKUM JIBHUKCHUCM, BSaI/IMOILGfICTBHGM TCII,

MEXaHMYECKHMMHU KOJICOAHUSIMHU U BOJIHaMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BCIIICCTBA, TCITIJIOBBIMHU
nmponeccamu; ISJICKTPUYCCKUM W MArHUTHBIM I10JISIMU,
QJICKTPUICCKUM TOKOM, SJICKTPOMAarHMTHBIMHA

KOJICOAHHSIMH U BOJIHAMH, OITHYCCKHUMHU IABJICHUAMU,
KBAHTOBBIMHU SBJICHUSAMU, CTPOCHHEM aTOMa M aTOMHOTO

sapa, paI[I/IOELKTI/IBHOCTI)I-O); BJIaACHUC
OCHOBOIIOJIararoOmuMu  aCTPOHOMHUYECKMMU TIOHATHUAMU,
IIO3BOJIAIOIIMMUA XapaKTCpPU30BaTh IIpOLECCHhI,

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

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




3aJaud  pe3yibTaThl, KPUTHYECKH  OLEHHUBATh  HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCJIOBHSAX; /1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh
PUOOPETEHHBI OIIBIT;

- pa3pabarbIBaTh IJIaH PELICHUS MPOOJIEMBI C YIETOM
aHaIM3a MMEIOIIMXCS MaTepPHAIbHBIX U HeMaTepHaIbHbBIX
pecypcoB; CTaBUTh NPOOJIEMbI U 3aJaud, AOIYCKAoIIue
aIbTEPHATHBHBIC PEIICHHS

3aKkoHbl HpIOTOHA,
SHEpPruu, 3aKOH

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

IEKTPOMArHUTHOM  MHAYKLHMM, 3aKOH  COXPAaHEHUs
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO paclpOCTpaHEHUS
CBETA, 3aKOH OTPAXKEHMsI CBETa, 3aKOH IPETOMIICHUS

CBETA; 3aKOH COXPAHEHUs DJHEPIMM, 3aKOH COXpPaHEHUs
UMIIyJbCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOIo 3apsia,
3aKOH COXpPaHEHMs MacCOBOIO 4YMCia, MOCTynaTel bopa,
3aKOH paaroaKTUBHOTO pacrnaja); YBEPEHHOE
UCIIOJIB30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIPU aHAJIN3Ee
(u3NYEeCKUX SIBIECHUH 1 MPOLIECCOB;

[IP6G 6. BnaneHue OCHOBHBIMH METOJAaMHU HAYYHOIO
MO3HAHUS, UCIIOJIb3YEMbIMH B (DU3HKE: TPOBOIUTH MPSIMbIE
U KOCBEHHbIE M3MepeHusl (pU3NUEeCKUX BEIUYMH, BbIOMpas
ONTUMAJIBHBIN CIIOCO0 U3MEPEHMS U UCTIONb3YS U3BECTHbIE
METOJBl OLEHKH IOTIPEIIHOCTEN W3MEPEHHM, NMPOBOAUTH
UCCIIEIOBAaHUE  3aBUCUMOCTEH  (PM3MYECKUX  BEIMYUH
C HCHOJb30BAaHUEM TMPSAMBIX H3MEpPEHUH, OOBICHSITH
HOJy4YEeHHBIE PE3YNIbTaThl, UCTIONB3Ys (PU3UUECKUE TEOPUH,
3aKOHBl W TIOHATHS, M JeJaThb BBIBOJABI; COOJIOIATh
IpaBuJIa 6e30macHoro Tpyaa
IpU TPOBEJIEHUU HCCIENOBAaHUN B paMKax ydeOHOro

JKCIIEPUMEHTA u yueOHO-UCCIIeIOBATENbCKON
JeSITeTbHOCTH c HCIIOJIb30BaHNUEM U (POBBIX
M3MEPUTENBHBIX YCTPOICTB u 1abopaTopHOTO
obopynoBanus;  CHOPMUPOBAHHOCTh  TPEICTABICHUM
0 MeToJaxX TONyYeHUs HAayYHBIX aCTPOHOMHUYECKUX




3HAHUI;

[MP6 7. CdopmupoBaHHOCTH yMEHHS  peliaTh
pacueTHble 3aJayd  C SBHO 3aJaHHOW  (pusmyeckon
MOJIEITBIO, UCTIOJB3YS buznyeckue 3aKOHBI

U TPUHLUIOBL, HAa OCHOBE aHAJIW3a YCIOBUS 33Jauu
BBIOMPATh (HU3UYECKYIO MOJIEb, BBIACIATH (PU3MUECKHE
BEIMYUHBI U (OPMYIIbI, HEOOXOAMMBIE U €€ PELICHuS,
OpPOBOAMTH  pacyeTbl W OLEHUBaTh  PEabHOCTb
MOJYYCHHOTO 3HAueHHsI (U3UYECKOW BETTUYMHBI, PEIIaTh
KayeCTBEHHbBIE 3a/a4d, BbICTpauBas JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYKICHUN C ONOPON Ha
U3YYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U (pu3MUecKue
SIBIICHHSI

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

JIn4HOCTHBIE PE3YNbTAThl JOJKHBI OTPAXKaTh B YaCTH
LIEHHOCTH HAYYHOTO MTO3HAHMUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH ¥ OOIIECTBEHHOW TMPAKTUKU, OCHOBAHHOTO Ha
Uaore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIIbCKOU
KYJbTYpbI KaK CpPEJCTBA B3aUMOJEHCTBHS MEXK]Y JIFOJIbMU
Y TIO3HAHUS MDA,

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXkaTh:
OsBnageHue YHUBEPCATbHBIMH y4eOHBIMU
MMO03HABATENLHLIMH JCHCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BIQJIeTh HaBBIKAMH TMONXYYeHUS HWHGOpPMALUU W3
HCTOYHHKOB Pa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYHIECTBJISTh MOWCK, aHaJlU3, CHUCTEMATU3alUI0 U
WHTEPIPETAINI0 MHPOPMAIIUHA PA3IMYHBIX BUIOB U (HOPM
MIpEACTABICHUS;

- CO371aBaTh TEKCTHI B PA3IUYHBIX (popMaTax ¢ ydeTom
Ha3HaueHus: WHGOpMAIMU W [EIEBOW  ayJuTOpHH,

I[IP6 5. YMmeHue y4yuThIBaTH TPAHUIBI HPUMEHEHUS
W3YYCHHBIX (PU3UYECKHX MOJIEJICH: MaTepuaibHas TOYKa,
MHEpLUalbHasi CUCTEMA OTCUETA, UACAIbHBIN I'a3; MOAEIIN
CTPOCHHUSI Ta30B, KUIAKOCTEH M TBEPIBIX TEJ, TOUYCUHBIN
3JEKTPUUECKUN 3apsil, sAepHas MOJENb aTOMa, HyKJIOHHAs
MOJEIIb aTOMHOTO sapa
IpU perieHnu GU3NYECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU T10
OTHONICHUIO K pU3NYECKON MHPOpMAIIUH, MTOTy4aeMOi U3
pa3HBIX HMCTOYHUKOB, YMEHHH HCIOJIL30BaTh IU(POBLIE
TE€XHOJIOTUH JUTSt MOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIpETAIMd ¥ TPEACTABICHUS y4eOHOM M Hay4dHO-
NONYJSPHOM uH(popMaInu; pa3BUTHE yMEHUM
KPUTHYECKOTO aHaJIn3a MojydyaeMoi nHdopmaIuu




BbIOMpas ONTUMANbHYIO (OpPMY TPEACTABICHUS U

BU3YyallU3aluH;
- WUCHOJNB30BaTh CpelICcTBa HWH(POPMALMOHHBIX |
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B pelLeHnu

KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPTaHU3alMOHHBIX
3a7a4 ¢ COOI0IeHHEM TPeOOBaHUI HPrOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PEeCypcocOepeKeH s, TPABOBBIX
M OITUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0e30IMacHOCTH;

- BIAJICTh HABBIKAMH pACIO3HABAHUS M 3alIUTHI
nHpopManuy, HHOOPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH

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

JIn4HOCTHBIE PE3YNbTATHI JOJDKHBI OTPAXKaTh B 4ACTH
JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CIIOCOOHOCTH OIICHHWBATh CHUTYallUI0 U IHPUHUMATH
OCO3HAHHbIE pEIIEHUs, OPHEHTUPYACh HA MOpPAIbHO-

HpPAaBCTBECHHBIE HOPMBI
U IICHHOCTH,
-OCO3HAaHME  JIMYHOIO  BKJAJ B  IIOCTPOCHUE

YCTOMYHUBOTO OYAYIIEro;

MeTtanpeaMeTHble pe3ynbTaThl JOJKHBI OTPa’KaTh:
OBnanenue YHHMBEpCaTbHBIMU PETYISITHBHBIMA
JEUCTBUSAMMU:

a) CaMOOpTraHU3aIHs:

- CaMOCTOSITEIbHO OCYIIECTBIATh IO3HABATEIbHYIO
NeSTeNbHOCTh,  BBIABIATH  NPOOJIEMBI,  CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3a7jaull B 00pa30BaTeIbHOIM
NEeSITeTPHOCTH W )KU3HEHHBIX CHUTYAIHSIX;

- CaMOCTOATENBHO COCTaBIATh IIJIaH  PELICHHS
MPOOGJIEMBI C YYETOM HMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN

U NIPEATIOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

crocobcTBOBaTh  (OPMUPOBAHUIO U TIPOSBICHUIO
IIUPOKON OSpYAWIIMK B pa3HbIX o00JacTIX 3HAHUM,

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3ULIMU TIO
OTHOIICHHIO K (PU3MUECKON MH(POPMAIIUH, TIOTYyIaeMOn 13
pa3HBIX HMCTOYHHUKOB, YMEHUW HCIONb30BaTh IUGPOBHIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHUS,
UHTEpHpeTallid M IpeJICTaBICHUs Y4yeOHOH M HaydHO-
HOMYJIIPHOM nHpOpMAIINH; pasBUTHE yMEHUI

KPUTUYECKOI0 aHajIM3a MojryyaeMoil nHpopMaiiu




MOCTOSIHHO ~ TIOBBIIATh ~ CBOM  0Opa3zoBaTenbHBIA U
KYJIbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

UCIOJb30BaTh HpUEMBbl pedIeKcuu JUisl  OLEHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEIICHHS;

- YMETb OLEHUBaTb pPHUCKH U CBOCBPEMEHHO

IIPUHUMATD PELICHUS
10 UX CHHYKEHHUIO

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIM4HOCTHBIE PE3yJbTAThl JOJKHBI OTpa)kaTh B YaCTH
LIEHHOCTU HAyYHOI'O [TO3HAHMUSL:

-OBJIa/ICBAHME HABBIKAMU YI€OHO-HUCCIICIOBATEIIbCKOM,
MPOEKTHOMN
U COLIMAJIbHOM JCATCIBHOCTH;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXkaTh:

OBnameHne  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHAs NeSTCIILHOCTD:

- TOHMMaTh W  UCIOJB30BaTh MPEUMYIIECTBA

KOMaHTHOU

Y UHAMBHUAYaIbHON paboTHI;

- BBHIOMpAaTh TEMATUKy W METOJbl COBMECTHBIX
JEHCTBUI ¢ yuyeToM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)XJO0T0 YWICHA KOJICKTHBA,

- IpPUHHUMATh LEIHU
OpraHu30BbIBATH
U KOOPJAMHUPOBATh JIEUCTBUS IO €€ JOCTHKECHHIO:
COCTaBJIATH IUIAH JEHCTBUH, pACIPEEIATh POJIH C Y4ETOM
MHEHUH y4aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM
paboTHI;

-OLICHUBaTh KayeCTBO CBOEr0 BKJIaJa M KaXJoro
y49acTHMKAa KOMaHAbl B  OOmMMNA  pe3yiabTaT  Io
pa3paboTaHHBIM KPUTEPHUSIM;

-IIpeAJiaratb HOBBIE TPOEKTHI,
MO3ULMHA HOBHM3HBI, OPUTMHAIBHOCTH,

COBMECTHOM ACATCIIBHOCTH,

OLICHUBATh HJEU C
IIPAaKTUYECKOU

[IP6 10. OBnanenue ymeHusMu paboTaTh B TpyIIe
C  BBIIOJHEHHWEM PA3IMYHBIX  COLMAIBHBIX  POJICH,
TUTaHUPOBATh paboty TPYIIIIBL, panroHaIBHO
pacnpenensite  JeSATeIbHOCTh B HEeCTaHJapTHBIX
CUTyallUsX, aJeKBAaTHO OLIEHUBATh BKJIQJ KaXKIOrO U3
Y4acCTHHKOB TpYyNIbl B pELICHHE paccMaTpUBacMOn
poOIeMBbI




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

-OCYLIECTBIIATh IIO3UTUBHOE CTpaTernyecKoe
[IOBEJCHUE

B Pa3IMYHBIX CHUTYallUiX, TMPOSBISITH TBOPUYECTBO H
BOOOpakeHre, ObITh MHUIIMATHBHBIM.
OBnazneHue  yHHMBEpPCaJIbHBIMU
NEUCTBUSIMU:
I') IPUHATHE ce0sl U IPYTUX JIIOAEH:
- NPUHUMATh MOTHBBI U apryMEHThI APYTUX JOJeH
IIPY AHAJIN3E PE3YIbTATOB JCITCILHOCTH

peryIsTUBHBIMU

OK 05. OcymecTBasiTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHUKAIMIO HA
rocyaapCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ yueToMm
0COOCHHOCTEH
COILIMAJILHOT'O B
KYJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yNIbTAThl JOJDKHBI OTPAKATh B YaCTH
9CTETHYECKOI0 BOCIIUTAHMS:

- OACTETUYECKOE OTHOUICHHE K MHpYy, BKIOYas
ACTETHKY OBITAa, HAYYHOTO W TEXHUYCCKOTO TBOPYECTBA,
CTopTa, Tpyaa
¥ OOIIECTBEHHBIX OTHOIICHUIA;

B 00J1aCTH MAaTPHUOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:

-IICHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBCHHBIM
CUMBOJIaM, HCTOPUYECKOMY U TIPUPOJHOMY HACJEIHUIO,
MaMSATHUKAM, TPAIUIHSIM HApOJ0B Poccuu, JOCTHKEHHUSIM
Poccun B Hayke, HCKYCCTBE, CIOpTE, TEXHOJIOTHUAX H
TPYIE;

MeTtanpeaMeTHble Pe3ynbTaThl JOJKHBI OTPaKaTh:

OBnagenue YHUBEPCATHHBIMHU KOMMYHUKATHBHBIMU
NEUCTBUSIMMU:
a) obmieHue:

- OCYIIECTBISTh KOMMYHHKAIIMM BO BceX cdepax
KU3HU,

- Pa3BEPHYTO U JIOTUYHO H3J1araTh CBOKO TOUKY 3pEHUS
C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

ITP6 1. ChopmMupoBaHHOCTh TPEACTABICHUA O POJIH
U MecTe (U3UKU U aCTPOHOMHMH B COBPEMEHHOW Hay4yHOU
KapTHHE MHpa, O cucreMooOpasyrole ponu ¢GU3MKH B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMM, O BKJIAJNE POCCHUICKUX
U 3apyOeXHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH;
NOHMMaHWe  (PU3MUYECKOW  CYIIHOCTH  HaOJIr0aeMBbIX
SIBJIGHUA  MHUKPOMHpA, MAaKpOMUpa U  MErammpa;
NOHMMAHHUE PpOJIA  acCTPOHOMHUU B  INPAKTUYECKOU
NEATEIbHOCT  4YEJIOBEKa W JAJBHEWIIEM  HaydHO-
TEXHUUYECKOM pa3BUTHH, ponu bu3uku
B (dopMmupoBaHMM Kpyrozopa ¢  (PYHKIHOHAIbHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS PAKTUYECKUX 3a/1a4




OK 07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIENCTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

JInuHOCTHBIE PE3yibTaThl JOJDKHBI OTpaXkaTb B YacTU
9KOJIOTMYECKOTO BOCIIMTAHUSA:

- c(hopMHPOBAaHHOCTh HKOJOTHYECKOW KYJIBTYPHI,
IIOHMMAaHHe BIIMSTHUS COLIMAJIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHON
Cpensl, OCO3HaHUE r7100aJ1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- IUJIAaHMPOBAaHUE M OCYILECTBICHUE JEUCTBUH B
OKpY)KalollleW cpeAe Ha OCHOBE 3HAHM  LIENed
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEINPUATHE IEHUCTBUN, IPUHOCSAIIUX BPEX
OKpY’Karolllel cpejie

I[MP6 8. CdopMuUpoBaHHOCTh YMEHHUS TMPUMEHSTH

IOJY4YEeHHble  3HAaHUSA Uil OOBSICHEHUS  YCIIOBHI
OpoTeKaHus  (U3UYECKUX  SBICHUH B NPHPOJE
u JUTS NPUHATUSA [IPAKTUYECKUX pelIeHui

B MOBCEIHEBHOM JKU3HH I 0OecredeHusi 0€30MacHOCTH
npu  oOpameHud ¢ OBITOBBIMH ~ TIIpuOOpamMu |
TEXHHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 3/I0POBbS U
COOJIFOJICHHUSI HOPM  JKOJIOTUYECKOTO  TOBEICHHS B
OKpyXaroIllel cpeiae; TMOHMMaHUE  HEOOXOIUMOCTH
NPUMEHEHUS  JTOCTH)KCHUH  (GU3UKM M TEXHOJIOTUH
JUTSL PAIliOHAIBHOTO TTPHPOIOTIONB30BAHUS

TT1K* 3.1 [TnaHupOBaTh M OPTaHU30BEIBATH PAOOTY 110 TPAHCIIOPTHO-JIOTHCTHYECKOMY OOCITYKHBAHHIO B Cepe TPY30BEIX MEPEBO3OK

4 . .
VxaspBarorcs 11K, smeMeHTHl KOTOpBHIX (OpMUpYeT NPUKIATHOH MOAYNb (TpodecCHOHATFHOOPHEHTHPOBAaHHOE cozepkaHne) B coorBeTcTBHH ¢ DPI'OC peammzyeMoit
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 NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OCHOBHOE coiep:Kanue’ 95
B T.4..
TEOPETHYECKOE 00yUeHHe 53
IIPAKTUYECKHUE 3aHSATH 16
n1ab0opaTOpHBIEC 3aHATHUS 26
6 m.u. Ilpogheccuonanvro opuenmuposannoe cooepiicarue (cooepiicanue 32
NPUKIAOH020 MOOYIA)°
CamocrosiTesibHas padoTa o0y4yawuierocs (Bcero) 19
WuauBuayanbHbIi poekT (da/nem)
IpomekyTOUHAs aTTecTanus (K3aMen)’ 30

SOcHOBHOE CO/IEpPKAHUE BKIIHOYAET COJEPKATENbHBIE JIMHMK 10 y4eOHOMY mnpeamery «Dusuka» (6a30Bblil ypoBeHb)
®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 okTs10ps 2024 . N 704).
[IpoeccroHaNbHO  OPUEHTHPOBAHHOE COJIEPXKAHHE MOXET OBITh PAaclpelelieH0 M0  pasjenam  (Temam)
WM CKOHLIEHTPUPOBAHO B pazzaene [Ipukinaanoil Moxyb.
'®opMa TPOMEXYTOUHON aTTECTAIlMM W KOJMYECTBO 4YACOB, OTBOJAMMBIX Ha €€ TPOBEJEHHUE, PETNIAMEHTHPYIOTCS
yueOHbIM 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 Oo0bem dopmMupyembie
TeM opueHTHpOBaHHOe)?, 1aGopaTopHbIe M MPAKTHYECKHE 3AHATHS, NPUKJIAIHON | 4acoB ooImue u
MOZy.1b (PU HAJIH1HH) npogeccHoHaIbLHbIE
KOMIIeTEeHIIUHN
! 2 3 4
Pa3zpnen 1. du3uka u MeTOAbI HAYYHOI0 O3HAHUS
Tema 1.1 Coaep:xxanue yueOHOro MaTepHaJia: 3
BBenenue ®dusnka - Hayka o npupone. Hayunele MeTOABI MO3HAHMS OKPYXAIOIIEr0 MHpA.
Ponb skcnepuMeHTa ¥ TEOPUH B IMPOLIECCE MO3HAHUS MPUPOIBL. DKCIIEPUMEHT B
¢usuke. MonenupoBanue (QUINYCCKUX SBICHUH © mpoieccoB. Haydnbie 1
runore3bl. Guznyeckue 3aKOHbl U TeOpUU. | paHUIIbI MPUMEHUMOCTH (PU3UUECKIX OK 03
3akoHOB. [IpuHIMNI coorBercTBHs. Ponb W Mecto ¢u3uku B (HOPMHPOBAHHH OK 05
COBPEMEHHOI HayYHOI KapTHUHBI MHPA, B TPAKTUYECKON NEATEIbHOCTH JIIOIeH
CamocTrosTenbHass paboTa 00y4arOIIMXCS: IMOJYYUTh MPOU3BOJIHBIE EIUHUIIBI B 1
cucreme CU.
Pasnen 2. Mexanuka 21
Tema 2.1 Copepxanue y4eOHOro MmaTepuaJa: OK 01
Kunemaruka Mexannueckoe JaBmwkeHHe. OTHOCHUTETBHOCTh MEXaHUYECKOTO  JIBHKEHUS. OK 02
Cucrema orcuera. Tpaekropus. Ilepemenienue, ckopocTh (CpemHsisi CKOpPOCTb, OK 04
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHUE MaTepuaJbHOM TOUKH, UX MPOEKIUUA HA OCH 4 OK 05
cucteMbl KoopauHatr. CloXeHHE TNEpPEeMEIIeHU M CI0XKEHHE CKOPOCTEM. OK 07
PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPAMOJMHENWHOE JBUXKEeHHe. [ 'paduku K
3aBUCHMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOpPEHHUs, NyTU U IepeMelIeHus
MaTepHaIbHOW TOYKH OT BpeMeHu. CBOOOAHOE MajieHne. Y CKOpEeHHe CBOOOIHOTO

8 O6pasoBarenbHas OpraHu3alys BIIPABE CAMOCTOSTENLHO ONPEAENATh MOCIEI0BATEILHOCTh H3YUCHHUS Pa3IeloB 1 TeM, BXOAAIIMX B HUX, 4 TAK)Ke IepepacnpeiesaTh KOJTHIECTBO
4acoB JJIsl OCBOCHHsI OOyYalolIMMHCS Y4eOHOro Marepuaia, ¢ y4eTOM JIOTHMKH (OPMHUPOBAHUS MNPEJAMETHBIX PE3YJbTATOB, OOIIMX M NPO(ECCHOHAIBHBIX KOMIIETEHIIUH,
MEXIIPEIMETHBIX CBS3€H ¢ APYTMMH AUCIUINTHHAMH 0011e00pa3oBaTeIbHOTO U 00IIenpodecCHOHaIRHOTO IHKIOB yuebnoro miana OIT CIIO.

® TIK ®T'OC CTIO npodeccry Ui CTENHUaIbHOCTH JT0JKHBI ObITh OTPAXKEHbI B COIEPKAHUM y4eOHOTO MaTepuaa.




najgenus. KpuBonuHeliHoe nBuxeHue. JIBUKEHHE MaTEepUATbHOM TOYKUA IO
OKPYKHOCTH C MOCTOSIHHOM 10 MOJIYJIKO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JINHENHAs
ckopocth. Ilepumon m wactora oOparmieHus. LleHTpocTpeMHUTEIbHOE YCKOpPEHHE.
TexHU4YecKrue yCTPOIMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUOMETP, TBUKEHUE
CHapsJIOB, IIEITHBIC U PEMEHHBIC Mepeaadn™

[IpakTrueckue 3aHATUS

[TpakTuyeckue paboOTHI:

M3mepeHre MrHOBEHHOM ckopocTH. VccnenoBanue COOTHOIICHHST MEXK/TY MyTSIMH,
NPOWICHHBIMH TEJIOM 3a IOCJIECI0BATEIbHBIC PABHBIC MPOMEKYTKH BPEMEHHU IMPU
PaBHOYCKOPEHHOM JIBU)KCHHHU C HAYalbHON CKOPOCTBIO, paBHOH HyIto. M3yueHne
JIBIDKCHUS IIAPUKA B BS3KOW JKUAKOCTH. M3yueHue NBMKEHHs Tella, OPOLICHHOTO
TOPU30HTAILHO

CamocrosTenpHas paboTa 00yJaromuxcs: MOBTOPEHHE, 3aauH, 3aII0JIHUTh
CPaBHHUTEIBHYIO TaOIHIly MPSIMOIUHEUHBIX JBUKECHUMN.

Tema 2.2
JAunnamuka

Coaep:xxanue yueOHOro MaTepuaJia:

ITpunnun otHocurensHOoCcTH ['anmmites. Ilepseiii 3akoH HerotoHa. MHepuuanbHbie
cuctembl orcuera. Macca tena. Cuna. IlpuHnun cymepnosunuu cui. Bropoi
3ak0oH HpIOTOHA U1 MaTepUaJbHOW TOYKM B HMHEPLUUAIBHOM CUCTEME OTCUETa
(MCO). Tpernit 3akoH HploToHa 111 MaTepHajIbHBIX TOYEK. 3aKOH BCEMHPHOTO
taroreHus. Cuna Tsokectu. IlepBas kocMuueckass ckopocTh. Cuila ynpyrocti.
3akon ['yka. Bec Ttema. Tpenue. Bumsl TpeHUs (MOKOS, CKOJNBKEHUS, KaUCHHS).
Cuna tpenusi. Cyxoe Tpenue. Cuiia TPeHHUS! CKOJIBKEHHS W CHJIa TPEHHS TOKOSI.
Koadduuunent tpenns. Cusa cOnpoTHBIEHHS MPU JBIXKEHUHM Tela B KHUJIKOCTU
win raze. llocrynmarenbHoe M BpallaTeslbHOE IBUKEHHE aOCOJIIOTHO TBEPAOIO
Tena. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpalleHus. Ilnedo cuibl. YcimoBus
paBHOBecus TBepaoro tena B MCO. TexHuyeckue ycTpoMCTBA M MPAKTUYECKOE
NpUMEHEHHE: TOJIINITHUKH, ABH)KEHHE HCKYCCTBEHHBIX CIYTHUKOB™

[IpakTueckue 3aHsATHS

[TpakTrueckue paboThI:
N3yuenne nBmwkeHus Opycka IO HAKJIOHHOM 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. MccnemoBanue ycioBuUil paBHOBECHsI TBEpJOro Teja,
MMEIOLIET0 OCh BpallleHUs

CamocrosiTenpHas paboTa 00yJaronuxcs: y4eOHUK, 3aa4H.

Tema 2.3
3aKoHBI COXpaHeHHsI B
MeXaHHKe

Conep:kanue yue0HOro Mmarepuasa:

Mexanunueckass pabora u MouHocTb. Kunermueckas sHeprus. [loTeHuumanbHas
SHEprus. 3aKOH COXPaHEHHs] MEXaHHYECKOW sHeprud. PaboTa CHIIBI TSDKECTH H
cuibl ynpyroctd. IIpumeHeHune 3akoHOB coxpaHeHus. lcrnonp3oBaHuE 3aKOHOB
MEXaHUKH Ui OOBSICHEHMs] JABM)KEHHS HEOECHBIX Teld W JUIsl pa3BUTHUSA
KOCMHUYECKHMX MCCIIEJOBaHUM, IPaHULbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.
HNmnynbc MaTepuanbHON TOUYKHU (Tea), CUCTEMbl MaTepUallbHbIX TOueK. VMmyibe
CHWJIBI M H3MEHEHHME MMIIyJbca Tela. 3aKoH coxpaHeHus ummyiasca B MCO.
PeaxtuBHoe nBmkenue. Pabora cuinbl. MomHocTs cuinbl. Kunerndeckas sHeprust
MmarepuagbHOH Touku. Teopema 00 M3MEHEHMM KUHETHYECKOM JHEPruu.
[TorenunanbHast sHeprus. [loTeHumanpHas sHeprust ynpyro aehopMHUpPOBaHHON
npyxuHbl. [loTeHuumanpHas »JHeprus Tena BONM3M TOBEPXHOCTH  3€MIIH.
[ToreHnnanbHble M HEMOTEHLIMATIbHBbIE CHIIbL. CBS3b PabOTHl HEMOTEHIMAIBHBIX
CHWJI C U3MEHEHMEM MEXAHWYECKOW JHEPIruu CUCTEMBI Tell. 3aKOH COXPAHEHUs
MEXaHMYECKOM 3Hepruu. YNpyrue U Heynpyrue CToJIKHOBEHUs ™

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTueckue paboTHI:

N3yuenue cBsI3u CKOPOCTEH Tel IpH HeynpyroM yaape. HMccnenoBanue cBs3u
paboThI CHITBI C U3MEHEHHEM MEXaHUYECKOW YHEPTHH Tea.

TexHU4YecKkne YCTPOWCTBA M TPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTep,
MPY>KUHHBINA TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB U PAKET.
Hcmonbp3oBanne 3aKOHOB MEXAHHUKH [UISI OOBSICHEHHUS ABHKEHUS HEOECHBIX TEI U
Ui Pa3BUTHUS  KOCMUYECKHUX  HCCIEAOBAHWM, TpaHULbl MNPUMEHHUMOCTH
KJTaccmueckor MexaHnku. IMuTanmss HEBECOMOCTH

JlabopaTopHble 3aHATHS
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Jlaboparopuas pabora 2. HccnemoBaHue cBsi3u pabOThl CUJIBI C HW3MEHEHHEM
MEXAHUYECKOM HEPIuu TeJla Ha IPUMEPE PACTSYKEHUSI PE3UHOBOI'O JKI'yTa

CamocTosTenbHas paboTa o0yJarommxcs: y4eOHUK, 3a/1a4u

Paznen 3. Mosiekyasipuasi pu3uKa 1 TEPMOIMHAMHUKA

17

Tema 3.1
OCHOBBI MOJIEKYJISAPHO-
KHHETHYeCKOH Teopuun

Copaepxxanue yueOHOro MaTepuaJa:

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBUKECHHUS H
B3aMMOJICICTBUS YacTULl BellecTBa. MoJeln CTpPOeHHsl Ta30B, XHJIKOCTEH Hu
TBEPABbIX TeJl U 00BSACHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozenel. Macca u
pasmepsl Monekyn. KonumuectBo BemiectBa. [locrosiHHas ABorazapo. TemoBoe
paBHOBecue. Temmneparypa u ee usmepenue. lllkana temmepatyp Llenbcus.
Mogene uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOMH
TEOPUM HUJEaIbHOrO rasa. AOCONIOTHas TeMIeparypa Kak Mepa cpenHeil
KUHETHUYECKOW PHEpPIruu TEIUIOBOro JBM)KEHHUS dacTull rasa. lllkama temmepatyp
KenpBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa-Knanelipona. 3akoH
Janprona. HM3ompoueccel B HIEaNbHOM TIa3€ C IOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIEHUE H30MPOLECCOB: HM30TEPMa, H30X0pa,
n3o0apa. TexHuueckue ycTpoOHCTBA M NMPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomeTp™

HpaKTI/I‘{eCKHe 3aHATUA

[Tpaktuyeckue pabotel: M3mepeHne Maccsl BO3AyXa KJIACCHOM KOMHATe.
HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 ra3a

CamocrosiTenpHas pabota o0yJaronmxcs: yaeOHUK, 3a1a49u.

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 3. 3yueHue 0gHOTO U3 U30IPOIIECCOB

Tema 3.2
OCHOBBI TEPMOIMHAMHKH

CopepixaHue y4eOHOIro MaTepuaJa:

Buyrtpennsst oaneprus. Pabotra wu Temsomepenada. KomW4ecTBO — TEMIOTHI
VYpaBHeHnne TemioBoro Oamanca. [lepBoe Havano TepMOAMHAMHUKUA. ATHAOATHBINA
npouecc. Bropoe Hauano TepmoauHamuku. TernoBeie aBuratenu. KITJ]
TerioBoro  aurarens. OxpaHa mnpupoabl. TepMoauHaAMUYecKas CHCTEMa.
BHyTpeHHSssT SHEprusi TePMOJAMHAMUYECKON CHCTEMBI U CHOCOOBI €€ M3MEHEHHSI.
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KonngectBo Temnotsl u pabota. BHyTpeHHss 3HEprusi 0JHOATOMHOT'O MJI€aJIbHOTO
raza. Buael Temonepenadd: TEIUIONPOBOJHOCTb, KOHBEKLMS, H3JIy4CHHE.
VYaenpHas TEIUIOEMKOCTh BewlecTBa. KoaM4ecTBO TEIIOTHI IPH TEIIONEpenaye.
[Tonstue 006 amgmabatHom mporecce. [lepBeli  3aKOH  TEPMOAWHAMHKH.
[TpumeHeHne mepBOro 3akOHa TEPMOJUMHAMUKM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus paboTsl raza. Bropoil 3akoH TepmonmHamuku. HeoOpatumocTtb
npoueccoB B mnpupoge. TernoBble MamuHbl. [IpyHIMIBL AEHCTBHSA TEIUIOBBIX
mamuH. [IpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX MammHax. Koaddunument
HOJIe3HOr0 JAeWcTBUS TeroBoi MamuHbl. [lukin KapHo u ero kxo3dduuument
MIOJIE3HOTO JICHCTBUS. DKOJIOTHYECKUE TPOOIEMbI TeIUIOPHEPTETHKHU. TeXHu4IecKne
YCTPOMCTBA M IPAKTHUYECKOE IMPUMEHEHME: ABUIaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOMJIbHUK, KOHJIUIIHOHEP™

JlaGopaTropHble 3aHATHSA

JlaboparopHas padota 4. I3mepeHue yaenbHON TeII0OEMKOCTH

CamocTosTenpHas paboTa o0ydaronmxcs y9eOHUK, 3a1a9u

Tema 3.3
ArperaTHbie COCTOSIHUA
BelecTBa U ga3oBbie
nepexoabl

Conep:xxanue yueOHOro MaTepuaJa:

[TapooOpa3oBanne u koHaeHcamnus. Mcmapenwe W kuneHue. AOCONOTHasS U
OTHOCHUTEIIbHAS BJIAXHOCTh BO3JyXa. HachImeHHBIH Tap. YaenpHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIepaTyphl KUTIEHUS OT JnaBieHUs. TBepmoe
teno. Kpucramnmueckue u amopgHble Tesna. AHH30TPONHS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepuanbl. [InaBieHne U KpucTaIA3aIIHsL.
VnenpHas Teruiora masieHus. Cyonumanus. Y paBHEHHE TEIIOBOTO Oaanca™

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTnueckast pabora: TexHUUYECKHE YCTPOIICTBA M MPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHM IOJIyYEHHS] COBPEMEHHBIX
MaTepHaJIoB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH

CamocTtosTenpHas paboTa oOydaromuxcs: Y4eOHUK, BBIPACTHTH JOMa KPHUCTAII
CONIM M omMcarh mpouecc Kpucramwimizauuu. [loaroroBka k 3adery mo pasnueny
«MomnekynsipHas pu3uKa ¥ OCHOBBI TEPMOAMHAMUKH

JlaboparopHble 3aHATUA

JlaboparopHas pabota 5. OnpeneneHue BIaXXHOCTH BO3IyXa
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Paznen 4. diiekTpoanHamMuka

26

Tema 4.1
DJIeKTPOCTATHKA

Conep:xanue yueOHOTro MaTepuaJia:

DJeKTpu3anusa Tell. DJIEeKTpUYecKuil 3apsa. J(Ba BHIla AIEKTPUUECKUX 3apsIOB.
[IpoBOIHUKH,  JUAJNEKTPUKA U TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
3JIeKTpUYecKoro 3apsna. BzaummopeiictBue 3apsnoB. 3akoH Kymona. TouedHsblit
AIIEKTPUYECKUI 3apsii. DieKTpuueckoe mnoje. HampsykeHHOCTh 3JIEKTPHUYECKOIo
nosis. [IpuHIUN Cynepno3uiuu 3JMeKTPUYEeCKUX Mosied. JIMHUM HanpssKeHHOCTH
anekTpudeckoro mnoisig. Pabora cun asnexktpocratuueckoro mnois. Ilorennuman.
Pasnocte moreHnmanoB. [IpoBOIHUKH U AUDIEKTPUKUA B DIEKTPOCTATUYECKOM
nosie. Jludnmekrpuueckass IMPOHULIAEMOCTb. JJEKTpoeMKocTb. KoHnzaeHcarop.
DIEKTPOEMKOCTh TJIOCKOT0 KOHJIEHCATOpa. DHEPrusl 3apsbKeHHOro KoHaeHcaTopa™

[IpakTueckue 3aHsATUS

[Ipaktuueckne pabotel:  M3MmepeHue  AIIEKTPOEMKOCTH  KOHJEHCATOpA.
TexHnueckue yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: BJIEKTPOCKOI,
ANEKTPOMETP, SJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KOH/JIEHCATOP, KOIMPOBAIBHBIN anmapar, CTpyHHbIN IPUHTEP

CamocrosTenbHas pabota 00yJaronmxcs: yueOHUK, 1300pa3uTh rpapuuecKu
KapTHUHBI AJIEKTPHUECKUX TOJIEeH 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 CYIIECTBOBAHUSA JIEKTPUUECKOro Toka. cTrounuku
toka. Cuna Toka. [loctosiuubiii Tok. Hanpsiokenue. 3akon Oma i1 ydacTKa LEMH.
ONEKTPUYECKOE  CONpPOTUBIEHUE.  YJIENbHOE  COINPOTHUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapajjieibHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB.
Pabota snexrpuueckoro Toka. 3akoH Jlxoyinsg-Jlenna. MOIHOCTD 3JIEKTPUUYECKOTO
TOKa. DJEKTPOABMKYIASI CUJIa U BHYTPEHHEE COINPOTHBIECHHE HCTOYHHMKA TOKA.
3akon OMa Jyist MOJTHOM (3aMKHYTOM) 7eKTpruyecKon 1enu. KopoTkoe 3ambikaHue.
DJIEKTPOHHAsA MPOBOJUMOCTh TBEPIBIX METAJLUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TeMieparypsl. CBEpXMPOBOAMMOCTb. DJIEKTPUUECKUI TOK B BaKyyMe.

CaoiicTBa 311eKTpOHHBIX MydkoB. [lomympoBomuuku. CoOCTBEeHHAss U MPUMECHas 6
POBOIUMOCTb HOJTYIPOBOTHUKOB. CoiicTBa p-n-mepexona.
[TomynpoBOIHUKOBBIE MPUOOPHL. DIEKTPUUECKUNA TOK B PacTBOpax W pacijiaBax
AIIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS JUCCOIMALUSA. DIEKTPOIN3. DIEKTPUUCCKHMA
TOK B razax. CaMOCTOSITENbHBIN H HECAMOCTOSTENbHBIN pa3psan. Monnus. [Tnazma™
[IpakTueckue 3aHsATHS
IIpaktnyeckas pabora: TexHUueckMe  yCTPOMCTBA U HPAKTUYECKOE
NpUMEHEHHEe:  aMIepMeTp,  BOJBTMETP,  PEOCTaT, WCTOYHUKH  TOKa,
JJIEKTpOHArpeBareibHble  MPUOOPBI,  BJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP COTPOTUBIICHHS, BAKYYMHBIH INOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MIOJTYITPOBOJIHUKOBBIN 1MO]1, TAJIbBAHUKA
JlaGopaTopHble 3aHATHSA
JIaGopatopHas pabota 6. V3ydyeHue cMeIanHOro COeMHEHUS Pe3UCTOPOB.
JlabopaTtopHas pabota 7. I3MepeHue aIeKTPOIBIKYIIEH CUIIbI HCTOYHHKA TOKa 4
Y €ro BHYTPEHHEr0 CONPOTHUBIICHHSI
| cemectp:
MaKCHMaJibHasi HArpy3Ka: 60
o0s3aTesIbHAsI HATPY3Ka: 51
JIEKI[HM: 29
NpaKTHYecKHue padoThl: 8
JadopaTopHbIe 3aHATHSI: 14
CaMoOCTOsITeIbHAsA padoTa 9
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Tema 4.3
MarsnuTHoe 1oJie.
DJIeKTPOMAarHUTHAS
HHIAYKIHS.

Conep:kanue y4eOHOT0 MaTepuaJia:

IlocTosiHHBIE MarHuThl. B3aMMOJEHCTBHE IMOCTOSHHBIX MarHuTOB. MarHutHoe
nojsie. Bextop MaruuTHON MHAYKUMU. [I[prHIMD Cynepno3uiuu MarHUTHBIX ITOJICH.
JIuaun marautHOM uMHAYKIMU. KapTuHa IWMHUNA MarHUTHOW HWHAYKIUU IOJA
IIOCTOSIHHBIX MarHUTOB. MarHuTHoOE I0Jie NMPOBOJHUKA ¢ TOKOM. KapTuna nmHui
WHIYKIUA MAarHUTHOTO IIOJISI JUIMHHOIO IIPSMOIO IIPOBOJAHMKA M 3aMKHYTOT'O
KOJIBLICBOTO IPOBOJHHUKA, KaTylIKH ¢ TOKOM. OmbIT Opcrena. Bzanmmonelictue
IPOBOAHMKOB ¢ TOKOM. Cuia Ammepa, ee MoJlysb U HarpaBieHue. Cuna Jlopenua,
€e MOAY/Ib W HalpaBlcHHUE. J[BHKEHHE 3apsHKCHHOM YacTHLBI B OJHOPOAHOM
MarHuTHoM 1osie. PabGora cuibl  JlopeHua. SIBieHHE 3JIEKTpOMAarHUTHOM

uHAyKIuu. IloTok BekTOpa MarHUTHOM MHIYKUMHU. OJEKTPOABMKYIIAs CHIIa 4 OK 01
UHAYKIMHU. 3aKOH  JJieKTpoMarHuTHoW  uHaykuuu  @apaznes. Buxpesoe OK 02
JJIEKTPUUECKOE T0J€. OJEKTPOJABMKYILAS CHUJIa WHAYKIUHM B IPOBOJHHKE, OK 03
JBUKYIIEMCS] TIOCTYNATEIbHO B OJHOPOJAHOM MarHutHoM node. IIpaBuio Jlenna. OK 04
WHAyKTUBHOCTb.  SIBJ€HHME  CaMOMHAYKUMH.  OJEKTPOABIDKYILAsS  CHIIA OK 05
CAMOMHAYKIIMH.  OHEeprus  MarHUTHOTO  TOJS  KATyIKK C  TOKOM. OK 07
DJeKTpOMarHUTHOE noje™
[IpakTueckue 3aHsATHS
[TpakTuyeckue paboTel: V3ydeHrue MarHUTHOTO MOJIsl KATYILKH C TOKOM.
TexHuueckne yCTPOHCTBA W MPAKTHYECKOE TPUMEHEHHUE: IOCTOSIHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHI], MHAYKIIMOHHAS 11€Yb
JlabopaTopHble 3aHATHS
JlabopaTtopHas pabora 8. WccienoBanue ACUCTBUS MOCTOSTHHOTO MarHuTa Ha 4
PaMKy ¢ TOKOM
JlabopaTopHas pabota 9. M3ydenne siBJIeHUS 2JIEKTPOMAarHUTHON WHAYKITUH
CamocrosiTenpHas paboTa 00yJaronuxcsi: MOBTOPEHUE, 3a/1a9n 2
Paznen 5. Koyiedanusi 1 BOJIHBI 24
Tema 5.1 Mexannueckne | Cogep:kaHue y4eOHOro MaTepuaJa: OK 01
U 3JIeKTPOMATHUTHbIE KonebarenbHas cucrema. CBoOOIHbIE MeXaHUYecKue kojiebanus. ['apmonnueckue 6 OK 02
KoJieOaHust kosnebanus. Ilepuoxa, dvactota, ammiuutyaa u (asa konebanuid. I[IpyKMHHBINA OK 04
MasiTHUK. MaremMaTHuecKuil MasTHUK. YpaBHEHHE TapMOHUYECKHX KOJEOaHUM. OK 05
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[IpeBpamienrie SHEpPruM NpU TapMOHMYECKUX KoJjebaHusx. KonebaTtenbHblii
KOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIC KOJICOAHUS B HICATHHOM KOJIeOaTeIbHOM
KOHType. AHAJIOTHUS  MEXIYy MEXaHWYECKMMH U  3JIEKTPOMAarHUTHBIMU
kosebanusamMu. Popmyna Tomcona. 3aKkOH COXpaHEHHUS SHEPIUU B HJICAIBHOM
KonebaTesbHOM  KoHType. IlpencraBienwe o  3aTyxamoumux  KojeOaHUSX.
Brinyxennbie MEXaHUYECKUEC Koe0anus. Pe3onanc. BrinyxneHnbie
JJICKTpOMAarHuTHhIe  KojeOanus.  Ilepemennwnii  Tok.  CHHYCOMJANBHBINA
MepEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U JEHCTBYIOIIEEe
3HaYeHHE CUJIBI TOKa U HanpspkeHus. Tpancdopmatop. [IpousBoacTso, nepenava u
MOTpeOICHUE PIIEKTPUUECKON IHEPTUU. IKOJOTUIECKUE PUCKU TIPH MTPOU3BOJICTBE
3JeKTpudYecKkol  sHepruu. KynbTypa HCIOJIB30BaHUSl  JJIEKTPOIHEPTUU B
MMOBCETHEBHON KUZHU ™

HpaKTI/IquKI/IC 3aHATUA

[Ipaktuueckue pabotel: HccnemoBanwe 3aBUCUMOCTH —TIEpHOJA  MajbIX
KojeOaHuil rpy3a Ha HUTH OT JJIMHBI HUTHU M Macchl rpys3a. TexHuuyeckue
YCTPOWCTBA M MPAKTUUYECKOE TMTPUMEHEHHUE: IEKTPUUECKUN 3BOHOK, T€HEPATOp
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepenay

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas pabota 10. UccnegoBanue nepeMeHHOTO TOKa B IIENH U3
MOCJIeIOBATEIHHO COSTMHEHHBIX KOHIEHCATOPa, KATYIIKH U PEe3UCTOpa

Tema 5.2 Mexanuueckue
U 3JIEKTPOMATHUTHBbIE
BOJIHBI

Copepxxanue ydyeOHOIro MaTepuaJa:

Mexannueckue BOJHBI, yciaoBusl — pacnpoctpaHeHus. Ilepumon.  Cxkopocth
pacnpocTpaHeHuss W JAauHa BoyiHBL. [lomepeyHble W TPOAOJIBHBIE BOJIHBIL.
Wntepdepeniyst 1 audpakius MeXaHMYecKuX BOJIH. 3BYK. CKOpOCTh 3BYKa.
I'pomkocTh 3Byka. Bwicota Tona. TemMOp 3Byka. DJEKTpPOMAarHWTHBIE BOJIHBI.
VYcnoBusa U3My4eHHs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTalus BEKTOPOB
E, B, v B anexkrpomMarHuTHONW BoOJiHE. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeoMIIeHHe, nospu3anus, audpaxius, narepdepennus. CKopocTb
JJeKTpOMarHuTHeIX BoJH. Illkama siexkTpoMarHUTHBIX BOJIH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJH B TeXHUKE U ObITy. [IpuHUIMOBI pagnocBs3M U
TeneBuAeHus. Panuonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYKarolleu
Cpensr™

OK 07
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HpaKTH‘lGCKI/Ie 3aHATUA

[Ipaktnueckass pabora: TeXHHMUECKHME  yCTpPOHCTBA M IIPAKTHYCCKOE
MPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIUArHOCTHKA B
TEXHUKE W MEIUIMHE, paaap, paauonpuEMHIK, TEIEBU30D, aHTEHHA, TeJIe(OH,
CBY-neun

CamocrostenbHas pabota 00ydJaroIuXxcs: MOArOTOBKA K 3a4eTy M0 Pas3eiy
«Konebanust 1 BOJTHBI

Tema 5.3
OnTuka

Copaepxxanue yueOHOTro MaTepuaJa:

I'eomerpuueckas ontuka. [IpsmonuHeliHOe  pacnpoCTpaHEHHME CBeTa B
onHoponHou cpene. Jlyu cera. Todyeunblii MCTOUHHMK cBeTa. OTpa)keHUE CBETa.
3akoHbl oTpakeHUs cBera. [locTpoeHue u300paxkeHH! B IUIOCKOM 3epKalle.
[Ipenomnenue cBera. 3aKOHBI TMPETOMJICHHS CBeTa. AOCONIOTHBIA TOKa3aTesb
npesnomienus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yroil MOJHOIO
BHyTpeHHero otpaxeHus. Jucnepcusi cera. Cl0oXHBIM cOCTaB O€JIOro CBeTa.
[[Ber. Cobwuparomme u pacceuBarone auH3bL. ToHkas nuH3a. DokycHoe
paccTosiHWE W ONTHYEcKas cujla TOHKOW JuH3bl. [locTpoeHue m3zoOpakeHuil B
COOMpAIONIMX U paccenBarolIMX JuH3aX. PopMmysna TOHKOM JMH3BL. YBeTUYEHHE,
JaBaeMoe JTMH30M. [Ipenensl MpUMEHUMOCTH TreOMETPUYECKO ONTUKHU. BonHoBas
ontuka. MaTepdepennus ceera. KorepeHTHbIe HCTOUYHUKH. Y CJIOBUS HAOJIIOJCHUS
MaKCHMyMOB U MUHUMYMOB B UHT€p(EPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOT€PEHTHBIX HMCTOYHMKOB. Jludpakuus cBera. JudpakuuoHHas peleTka.
VYcnoBue HaOMIOIEHN TTIaBHBIX MAKCUMYMOB IPU NaJICHUH MOHOXPOMAaTHYECKOIO
cBeTa Ha T pakuMoHHYIO pemieTky. [Tonspusanus ceera™

[IpakTueckue 3aHsATHS

[IpakTuyeckue padotel: Habmoaenue aucnepcun cBeta. TexHuuyeckue
YCTpOICTBA U MPaKTUYECKOE MPUMEHEHHUE: OUKH, JIyna, (hoToarrmapar,

IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OINTHKA,

T paKIMOHHAs peleTKa, MOJISPOU, TEIECKOI

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota 11. Onpenenenue mokazaremns MPEJIOMIICHUS CTEKIIa
JlaboparopHas pabota 12. MccrienoBanre cBONCTB N300pakeHUI B JIMH3aX

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

Tema 6.1
OcHoBBI TEOPUM
OTHOCUTEJbHOCTH

Conep:xanue yueOHOTro MaTepuaJia:

['paHunBl TPUMEHMMOCTH KJIaCCUYECKOM MexaHuku. lloctynarsl crnennanbHOU
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BAKyyME,
MPUHIMUII OTHOCUTEJIBHOCTH OiHIITEeHA. OTHOCUTEIBHOCTh OJAHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM U COKpalleHUWEe JUIMHBL. OJHEPrusi U HUMITYJIbC
pENATUBUCTCKOM  4YacTUlbl. CBA3b MacChl € DJHEPrued H  UMIYJIbCOM
PEIATUBUCTCKON YaCTUIIBI. DHEPTHUSI IIOKOSI CBOOOHON YaCTHIIBI

CamocrosTensHas 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:

®otonbl. ®opmyna [Tnanka cBsi3u SHeprurM (OTOHA C €r0 YaCTOTOW. DHEPrusl u
umnynsc (ortona. OtkpeiTHe u ucciefoBanue ¢orodpdekra. Onbitel A.Tl.
CroneroBa. 3akonbl (orodddekra. YpapHenue DiHmreriHa st Gortodrddekra.
"Kpacnas rpanuna" dortoaddexra. Hanenue cera. OmbiTel I1.H. JleOenena.
XUMUYECKOEe JEHUCTBUE CBETA. [EeXHUYECKHE YCTPOWCTBA M MPAKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATYNK, COJTHEeUHas: 6aTtapesi, CBeTOANO]

Tema 7.2
Crtpoenue atoma

Copepxxanue ydyeOHOIro MaTepuaJa:

Mogens aroma Tomcona. OmbiTel Pe3epdopaa 1o paccesHUIO -4acTHULL.
IInanerapras monens aroma. Iloctynmatel bopa. M3nydeHune u morsonieHue
(GOTOHOB TIpU MEpexoJe aroMa C OJHOTO YPOBHS SHEPrMM Ha Jpyroi. Bupsl
criekTpoB. CHeKTp ypOBHEM SHEpPruM aromMa BOJOpOJa. BoJIHOBBIE CBOMCTBA
yactull. Bonnsl ne bpoins. KopnyckynspHo-BonHOBO#M ayanusm. CliOHTaHHOE U
BBIHYX/ICHHOE M3iydeHue. Judpakius 31eKTpOHOB B KpHUCTaLUIax. Y CTPOHCTBO U
OpUHIUI paboThl Ja3epa. TexHuyeckre ycTpoicTBa U MPAaKTUUYECKOe TPUMEHEHHE:
CHEKTPaJIbHBIN aHaIKu3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBI KOMIBIOTED

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTnueckas pabora: HabmoneHnue nuHeiiuaTroro crnekrpa

Tema 7.3
ATOMHOE AP0

Copepxxanue y4eOHOro MaTepuaJa:

OKCIIEPUMEHTHI,  JTOKa3bIBAIOIIME CIIOXKHOCTh  CTpoeHUs saapa. OTKpbITHE
panuoaktuBHOocTH.  OmnbiTel  Pesepdopaa  mo  ompepeneHHio  cocTaBa
panguoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, raMMa-uzIydyeHUs.

OK 01
OK 02
OK 04
OK 05
OK 07

19




BnusHue paguMoakTHMBHOCTM Ha JKUBBIE OpraHu3Mbl. OTKpBITHME IPOTOHA U
Heiitpona. Hyknonnas wMopnens sinpa [eiisenOepra-MBanenko. 3apsan  sapa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacna. IIeKTPOHHBIA U MTO3UTPOHHBIN
Oera-pacnaj. ['aMMa-uzimyyenue. 3aKOH paJiMOAKTUBHOIO pacnajia. DHEPIus CBs3U
HYKJIOHOB B snpe. Snepusle cuibl. Jlepekr maccwl sipa. SnepHble peakuuu.
Jenenue u cuntes anep. AnepHelii peakrop. TepmosaepHslil cunres. [Ipodiaemsl n
IEPCIIEKTUBBl  SIICPHOW  DHEPreTUKH. OJKOJOTMYECKHE AaCIEKThl  sSIEpHOU
DHEPreTUKU. OJeMEHTapHble 4acTUlpl. OTKpbITHE MNO3UTPOHA. MeToabl
HAOJIIOACHUS U PErucTpaluy 3JIeMEeHTapHbIX dacTull. @dyHnameHTaIbHbIE
B3auMoeiicTBusl. EqMHCTBO (pn3nueckoil KapTHHbBI MHUpa

HpaKTI/IquKI/IC 3aHATUA

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

TexHudeckue ycTpoOMCTBAa M IPAKTHYECKOE IPUMEHEHHE; JITO3MMETp, Kamepa
Busbcona, siaepHblil peakTop, aToMHasi Oom0a

CamocTtosTenpHas paboTa o0yJaronmxcs: y4eOHUK, 3a/1a4u 2
Pa3nen 8.9/1eMeHTHI ACTPOHOMUY U ACTPOPU3MKH 34
Tema 8.1 Copepxanue y4eOHOro MaTepuaJa:
DJ1eMeHTBbI ACTPOHOMHHU Ortanbl pa3BUTHS acTpoHOMHH. [IpHKiIamHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
U ACTPOPU3NKH actpoHomuu. Bun 3Be3gHoro Heba. Co3Be3nusi, spKHe 3BE3[Ibl, IMJIAHETHI, HX
Bugumoe nBuxkeHue. ConHeuHas cuctema. [lmaneTs! 3eMHOM rpynmbl. [lnaneTsi-
rurantel. Mansie Tena ConHeunoil cuctemsl. ConHile, ¢orocdepa u atmochepa. OK 01
Conueynasi akTUBHOCTh. Mcrounumk osHepruu CojHI@ W 3Be3A. 3BE3/bl, HX OK 02
OCHOBHBIE XapakTepUCTUKH. [[narpamMma "CneKTpajdbHBIM KJIacC - CBETUMOCTBH'. OK 03
3Be3abI TVIaBHOM IOCIIEN0BATEILHOCTH. 3aBUCUMOCTEL "Macca - CBETUMOCTL" IS 2 OK 05
3B€3]1 TJIaBHOM MOCJe10BaTeNbHOCTU. BHyTpeHHee cTpoeHue 38e3/1. COBpeMEHHbBIE OK 07

IIPEICTABICHNUS O MPOUCXOXKACHUU U 3BOJIONMU COJHIA W 3BE3]. OTambl )KU3HU
3Be31. Mueunsiii Ilyte - Hama ["anaktuka. CrnupaneHas cTpykrypa I'anmaktukw,
pacnpenenenue 3Be3l, raza W neud. [lomoxenme u gaBwkenne CoiaHua B
[Nanaxktuke. Tunsl rajmaktuk. [lnockas m cdepuueckas mojacucreMsl ['amakTHKU.
PamnoramakTukn u kBa3apel. UepHble OBIPBI B s/pax TaJakTUK. BceneHHas.
Pacmmpenne Bceenennoil. 3akon XaO0na. Pasberanme ramaktuk. Teopus
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Bbonwmoro B3peiBa. PennkroBoe n3nyuenue. Macmrabnas ctpykTypa Beenennoii.
Mertaranaktuka. Hepeniennbie mpo6iemMbl acTpOHOMUU

JlaboparopHble 3aHSTHS

Jlaboparopuass pabora 13. HaOmogeHuss HEBOOPYKCHHBIM TIJIa30M  C
UCTIOJIF30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUH AJISl ONPECTICHUS MOI0KEHHS 2
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qust CeBepHOro
HOJTYIIAPUS U SIPKHE 3BE3/IbI
IIpome:kyTouHasi arTecTanus (3K3aMeH) 30
Il cemectp:
MaKCHMAaJIbHAsl HATPy3Ka: 84
o0si3aTesIbHAsI HATPY3Ka: 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
MPOMEKYTOUYHAsI ATTECTAIUSI: 30

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

3.1. TpedoBaHusI K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecrevYeHn 0

B cootBercTBum ¢ TpeboBanmsiMu ®I'OC COO k mMaTepHaTbHO-TEXHUYECKOMY 00€CTIeUeHUTO
yueOHOro mporecca 6a30Bblii ypOBEeHb Kypca (U3MKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs
JOJDKEH M3Yy4aTbCsd B YCINOBHSX KaOuHeTa (PU3MKU WIM B YCIOBHUSX MHTETPUPOBAHHOIO KaOWMHETa
IPEIMETOB E€CTECTBEHHO-HAY4YHOro IMKia. B kabunere (U3MKKM [ODKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHKE ISl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpaMMe Mo (hru3uKe MpaKkTHIeCKUX
paboT M JAeMOHCTpalMOHHOE obopynoBaHue. JleMoHcTpanmoHHOe 00opynoBaHue (OpMHpYeTCs B
COOTBETCTBUM C MPUHLUIIOM MHUHUMAIBHON JOCTATOYHOCTH U 00ECIeYyMBaeT IOCTaHOBKY
MEPEYHCICHHBIX B IPOrpaMMe Mo (PU3MKE KITFOUEBBIX AEMOHCTPALUI JJIs UCCIEIOBAHUS N3Y9aeMBbIX
SBJIIGHUH M TPOIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKHUX
npuMeHennid. JlabopatopHoe o6GopynoBanue i Ja0OpAaTOPHBIX M MPAKTHYECKUX padoT
dbopMupyercs B BUe TEMAaTHYECKIX KOMIUIEKTOB U 00eCIeUnBaeTCs.

B pacuére omHOro KOMIUIEKTa Ha JABYX OOy4aromuxcs. TeMaTHYeCKHe KOMIUICKTHI
1abopaTopHOro 00OPYAOBAHUS JAOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUU
AHAJIOTOBBIX M IIM(POBBIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJEC
U (POBBIX JTaOOPATOPHIA.

Ob6opynoBanue yueOHOT0 KaOUHeTa:

- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YyUaIOIINXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- IpoheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAJIbHBIA KOMIIBIOTED C JIMIIEH3MOHHBIM NIPOTPAMMHBIM 00€CIIEUEHUEM;

- IPOEKTOP C IKPAHOM.

- 3angpl  (OMOnIMOTEKa,  YWTAJIbHBIA  3al € BBIXOAOM B MH(GOPMAaIMOHHO-
TEJIEKOMMYHUKAIIUOHHYIO C€Th UHTEPHET).

[TpumMepHbIii epedeHb JeMOHCTPAIMOHHOTO U 1a00paTOpHOro 000py10BaHMS:
uudposas madoparopusi Mo GU3UKE IS TPETOaBaTEeNs;
nudpoBas 1adopaTopus 1o Gpusnke 11 00yyaroerocs;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMIUJIEKT /1715 1TaOOpaTOPHOT0 MPaKTUKyMa 110 OITHKE;
KOMILIEKT JIJIs TaOOpaTOPHOTO MPAKTHKyMa 10 MEXaHHKE;
KOMIUIEKT Ui Ja0OpaTOpHOTO  NpPAaKTUKyMa IO  MOJEKYJISIpHOW  (usmke
Y TEPMOJMHAMUKH;

7. KOMIUIEKT JUIst 71a00paTOPHOTO MIPaKTUKyMa o JIEKTPUUYECTBY
(c renepaTopom);

8. KOMIUIEKT Ui M3y4eHUS BO30OHOBISEMbBIX HCTOYHMKOB SHEPIHMU (COTHEYHOM, BETPOBOM
SHEepruu, ONo-, MEXaHMYECKON M TEPMOIJICKTPUIECKOM SHEPTETUKH);

9. ammepmerp J1a60pPaTOPHBIN;

10. BosmbTMETp TAOOPATOPHBIN;

11. xomopumeTp ¢ HAOGOPOM KAJIOPUMETPHUUECKUX TEIT;

12. TepmomeTp 1a0OPaTOPHBIIA;

13. xommiekT ISt U3YyYEHUs OCHOB MEXaHUKH, THEBMATUKU
Y BO30OHOBJISIEMBIX HCTOYHUKOB 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;

BUJICOKaMepa sl paboThl C ONTHUYECKUMH TPUOOpaMU;
reHepaTop 3BYKOBOIA;

TUTPOMETDP (IICUXPOMETP);

rpy3 HaOOPHBIIA;

JUHAMOMETP JE€MOHCTPALIMOHHBIH;

KOMIUIEKT MOCY bl IEMOHCTPAIIMOHHOM C MIPUHA/IICKHOCTSIMH;
MaHOMETD JKHJIKOCTHOU JE€MOHCTPALlMOHHBIH;

METp JEMOHCTPAIIMOHHBIN;

MHUKPOCKOII IEMOHCTPALIMOHHBIH;

HACOC BaKyyMHBI KOMOBCKOT0;

CTOJIUK TTOTbEMHBIN;

LITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHUIA;

ANEKTPOIUINTKA;

HaOOp IEMOHCTPAI[MOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO JMHAMHUKE BPAIIATEIbHOTO TBUKCHUS;
Ha0Op IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJIEOaHUSM;
Ha0Op JIEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHUI;

BEJIEPKO apXuMea;

MasiTHUK MaKCBEJLIa;

Ha0op TeJ paBHOrO 00bEMa;

Ha0Op Ten paBHOM MacCHI;

puOop Uit IEMOHCTPAIIMKA aTMOC(EPHOTO 1aBICHUS;
MIpU3Ma, HAKJIOHSIOLIAsICSI C OTBECOM;

phIYar JeMOHCTPALIMOHHBII;

COCYJIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOM IEMOHCTPalMOHHBIN;

TpyOKa HbIOTOHA;

1ap mackanis;

HabOp 1IEMOHCTPALIMOHHBIN 110 MOJIEKYIIPHON (PU3UKE U TEIIJIOBBIM SIBJICHUSIM;
HaOOp IEMOHCTPAIIMOHHBIH 110 Ta30BBIM 3aKOHAM;

Ha0Op KanmuUIIpPOB;

TpyOKa IJi JEMOHCTPAIIUHA KOHBEKIIUU B KHUIAKOCTH;
LMIMH]IPBI CBUHIIOBBIE CO CTPYTOM;

map ¢ KOJIbLOM;

BBICOKOBOJIbTHBIM UCTOYHHK;

reHepaTop BaH-Je-Tpaada;

JO3UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SIINKAX;

KOMIUIEKT  OpuOOpOB M NPUHAMIEKHOCTEH Ui JEMOHCTpAalMd  CBOMCTB

QJICKTPOMArHUTHBIX BOJIH,

56.

KOMIIJIEKT HpI/I60pOB JJIsL HU3Yy4YCHUA IMIPUHIIMITIOB paguornpucMa

" pagruoIicpeaadm,

57.
58.
59.
60.
61.

KOMIUIEKT MPOBO/IOB;
Mar"uT JyrooopasHbIii;

MAarHMuT MOJIOCOBOM IEMOHCTPAIIMOHHBIN;
MaIIfHa 1eKTpodopHas;

MAasITHUK 3JIEKTPOCTATUYECKU;

62. Habop MO U3YYEHUI0 MATHUTHOTO TIOJIS 3€MIIH;
63. HabOp IEMOHCTPAITMOHHBIN IT0 MATHUTHOMY ITOJTO KOJIBIIEBBIX TOKOB;
64. Habop IEMOHCTPAIIMOHHBIN 110 TMOTYITPOBOIHUKAM;
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65. Ha0Op 1EMOHCTPALIMOHHBIN IO TOCTOSIHHOMY TOKY;

66. Habop IEMOHCTPAITMOHHBIN TT0 SJIEKTPUUECKOMY TOKY B BaKYyM€;
67. HaOop 1EMOHCTPAIMOHHBIN TI0 AJIEKTPOANHAMHUKE;

68. Habop 1711 AEMOHCTPALIMA MarHUTHBIX TTOJICH;

69. HaOOp 1S IEMOHCTPAIUU IIEKTPUICSCKHX TOJIEH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTpeliku MarHUTHBIC Ha IITATHBAX;

75. cynTaH 3JIEKTPOCTaTUYECKHUIA;

76. ITaTUBBI U30JUPYIOLINE;

77. 3eKTPOMarHuT pa3oopHBIA;

78. HabOp IEMOHCTPAIMOHHBIN 10 TEOMETPUUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOTHOBOH ONTHKE;

80. crieKTpOoCKOI ABYXTPYOHBII;

81. Habop creKTpaTbHBIX TPYOOK C HICTOYHHUKOM ITUTAHUS;
82. ycranoBka /g uzydenus porodddexra;

83. Habop 1eMOHCTPAIIMOHHBIN IO TIOCTOSIHHOW TUIAHKA;

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

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YU4E€OHBIX TAOJIHII.

[IpumepHBIii TepeYeHb JAEMOHCTPAIMOHHOTO U JabopaTopHOro 00OpYAOBaHHS HOCHUT
PEKOMEHIaTeIbHBIN XapakTep.

[Ipu HaJIM4uu HEOO0XO0JMOT0 o0opynoBaHus 3aHATUSA no buznke
B HEKOTOPBIX CIIy4asX MOTYT MPOBOJUTHCS B HMMEIOUIUXCS B 00pa30oBaTEIbHON OpraHU3AINH
MacCTEepCKHUX WK Jab0paTopusx.

3.2 UudopmanuonHoe odecriedeHne 00y4YeHust

Ilepeyens HcnMoOab3yeMbIX Y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, T0MOJHUTEIbHOI
JIMTEPaTyphbl
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Msxkumes, b. b. byxosues, B. M. Hapyrun ; non penakmueir H. A. IMapdentseBoit. — 11-e u3.,
crep. — Mocksa : [IpocBemenne, 2023. — 432 c¢. — ISBN 978-5-09-103620-6. — Texkcr :
AIIEKTPOHHBIN /1 Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAS cucTtema. — URL:
https://e.lanbook.com/book/335054

JlonoJHUTeIbHbIEe 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 : anmekTpoHHO-OMOnmMoreunas cuctema. —  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 : IIpocBemenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Texkct : amekTpoHHBIH // JlaHb : 37eKTpOHHO-OMOIMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/334877
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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 : Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Tekcr : anekrpoHHbli // Jlans :
aneKTpoHHO-OnOmmoreynas cucrtema. — URL: https://e.lanbook.com/book/403874 . — Pexum
JOCTYIA: JUIsl aBTOPHU3. TIOJIb30BaTEIEH.

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. —
Tekcr : aneKTpOHHBIN. (DJIESKTPOHHOE U3AAHHE).

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

Ilepeuens UHTEpHET-pECypcoB:

1. bauk 3alaHuNi PISAEHI - 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 SAKmacce - 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/;
DreKkTpoHHbIH 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 00IIE00pa30BaTENBLHOIO Y4eOHOTrO IMpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLHUILTMHAPHBIE Pe3yabTaThl, HAllpaBJICHHbIE HA (OPMHUpPOBaHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM CO/ep)KaHus yueOHOro MaTepHaa.

[Ipomexyrounas atTectanus — B popMme 3x3ameHa (1 u 2 cemecTpsl).

Kox n nHaumenoBaunue
(hOpMHUPYEMBIX KOMITCTCHITHI

Pasgen/Tema

Tum oreHOYHEBIX
MEpOINPUATHI

OK 01. Beibupats cioco0sl
pelieHus 3a1a4d
po(hecCHOHATLHOM e TEIbHOCTH
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.

Pasnen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
To/c*

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAINN
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. ITnanupoBatb
U peaJln30BbIBaTh COOCTBEHHOE
npoeccuoHaIbHOe
U JINYHOCTHOE pPa3BUTHE,
MPEIIPUHIMATETHCKYIO
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
Ilo/c

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U PabOTAThH
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
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 COLIMAILHOTO
U KyJIBTYpPHOTO 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.

Paznen 6. Tema 6.1

Pazgen 7. Temnr 7.1, 7.2, 7.3

YCTHBIN OIIPOC;
(bpoHTaIBHBIN OIPOC;
KOHTpOJIbHAsA paboTa;

HaOJIroeHue 3a
BBITIOJTHCHHEM
1a00paTOPHBIX padoT;

NPaKTUYECKHE PaOOTHI
(pemieHMEe KaueCTBEHHBIX
U pacUYeTHBIX 3a/1a4);

TECTUPOBAHUE;
pelLIeHne Kenc-3a1ay;

BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccnoHaNbHOM
HaIpaBJIECHHOCTH;

BBITIOJTHEHHE 3aJaHNI
IIPOMEKYTOUHOU
aTTeCcTaInu

Y TIpodeccnonansHo opueHTHPOBaHHOE COflEpKaHUE (COAEPKAHUE PUKIIAITHOTO MOJLYJIs).
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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 [InmanupoBaTh u
OpraHu30BBIBATH PabOTY 1O
TPaHCIIOPTHO-JIOTHCTHYECKOMY
00CITy>)KUBaHHIO B c(hepe Irpy30BbIX

ICPEBO30K

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

5.1 IlaccuBHBbIE:

- JICKIIUU TPAJUIMOHHBIC 0€3 TPUMEHEHHUS MYJTbTUMEMIHBIX CPEJICTB U 0€3 pa3aTOuyHOro
Marepuaa,

- IGMOHCTpanus yu4eOHbIX (HHIEMOB;

- pacckas;

- CEMUHAPBbI, MPEUMYIIIECTBEHHO B BUJIE OOCYKIACHHS IOKIAI0OB CTYACHTOB IO TEM WJIH HHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE i KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTCHHE U OTPOC.

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

5.2 AKTHBHbIE U HHTEPAKTHUBHbBIE:

- aKTHBHBIC | UHTEPAKTUBHBIC JICKIINY;

- paboTa B rpynnax;

- ydeOHas AUCKYCCHS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHUE 33/1aHUS;

- KpYTJIble CTONBI (KOH(EPEHIINHN) C UCIIOIb30BaHUEM CPEJCTB MYJIbTUME/IHA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- QaHAJIM3 KOHKPETHBIX CUTYallNH;

- METOJ] MOJ1YJIbHOTO OOy4EHHS;

- IPAaKTHYECKHUI YKCIIEPUMEHT;

- 00y4YeHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YJarOIINX MTPOTPaMM.

(83aumooeticmsue npenodasamens kaxk cyOvbekma ¢ 0OVUAIOUWUMCSL KAK CYObEKMoM
NO3HABAMENbHOU 0esIMeNIbHOCU).
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