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

1.1 Mecto Yy4yeOHOro mpeaMeTa B CTPYKType OCHOBHOI mpodeccHoHAIbLHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

O6meo6pazoBatenbHbli yaeOHbIH npeamer OVII.11®du3uka sBiasercs o0s3aTENHHON YacThIO
o0mieo0pa3oBarenbHOro MUKIa oOpa3oBaTenbHOM mporpammbl B cootrBerctBun ¢ ®I'OC CIIO mo
cnerpanbHocTH 23.02.01 Opranuzamuss mepeBO30K M YIpaBieHHUE Ha TpaHcmoprte (M0 BUIAM)
(yrBepxnen mnpukazoMm Munmnpocsemenuss Poccun ot 20.03.2024 Nel76). PaGowas mporpamma
OVIIL.11 ®uszuka paspadborana B coorBeTcTBUU ¢ OI'OC COO (B AcHCTByIOIIEH peaaklUuu) U C
y4eTOM TNpUMEpHON paboueil mporpammbl 00I1e00pa30BaTeNbHON AUCUUIUIMHBL «DU3nKa» I
npodecCuoHaAIBHBIX 00pa3oBaTebHbIX opranu3aiuii IPI1IO (yTBepikaeHa mporokoiaom Ne6/2025 ot
«18» anpens 2025 r.).

[Ipu peanuzanuu paboueid mporpaMmbl MOTYT MCIOJB30BAThCS Pa3IUYHbIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM UHCJIE JUCTAHIIMOHHBIE, JJIEKTPOHHOE O0yUYEHHE.

PaGouass mporpamma yueOHoro mpeamera OVIL.11 ®dusuka MoxxeT OBITh HCHOJB30BaHA B
npodecCHOHATbHOM TOJATOTOBKE, IMEPENOJArOTOBKE M IMOBBIMICHUH KBaIM(HUKAMK padbodux 1o
npodeccusim:

15894 OnepaTop mocTa HeHTpaTnu3aIim;

18401 Curnanmucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke NEePeBO30YHBIX TOKYMEHTOB;

18726 CocraBuTeb I10e3/0B;

16033 OnepaTop COpTUPOBOYHON TOPKH;

25354 OnepaTop npu JEKYPHOM IO CTaHLIUHU.

B yuebnbix mimanax OIIOII-IITICC3 yueGHbiit mpeamer OVIL.11 ®usnka BXOJUT B COCTaB
001X y4eOHBIX TUCUUIUIMH (IIPeIMETOB), POPMUPYEMBIX U3 005A3aTEIbHBIX MIPEIMETHBIX 00IacTei
@®I'OC cpennero obmero obpazoBanus, st crnenuanbHocTtedt CIIO. C  yuétom mpoduns
OCBaMBaeMOM CHENabHOCTU JaHHBINA y4eOHBIN NpeaMeT peanusyeTcs Ha 1 Kypce.

1.2. leab u n1aHupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOr0 nmpeaMeTa

1.2.1. lleau yyeOHOrO nmpeagmera:

Conepxanue nporpaMMmsl obieoOpas3oBarenbHoro ydeOHoro mnpeamera OVIL11 ®Dwusuka
HaMpaBJIeHO Ha JIOCTHKEHHE CIEAYIOIINX LIeTIei:

* (opmupoBaHue MHTEpEca M CTPEMIICHHS OOYYaIOIUXCsl K HAYYHOMY M3YYCHHUIO MPHPOJIBL,
Pa3BUTHUEC UX UMHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI\/II;

® Ppa3BUTHC Hpe)ICTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOAC IMO3HAHUA

1 GOPMHPOBAHUE HCCIIEI0BATEIHCKOIO OTHOLICHHUS K OKPYKAIOIIUM SIBJICHUSM;

* (opMupoBaHHE HAayYyHOTO MHPOBO33PEHHS KaK pe3yjibTaTa H3yYeHHs OCHOB CTPOCHHUS
MaTepuH U QyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;

* (opMHUpOBaHHE YMEHHUH OOBSICHATH SBJICHHS C HCIOJIb30BaHHEM (U3MUYECKUX 3HAHUU W
HAYYHBIX JOKa3aTeIbCTB;

* (opMupOBaHUE NPEACTABICHUI O POIN (HUZUKHU IS Pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTiKeHHe THX 1eJiei 00ecreuynBaeTcs peueHneM CIeAyIoInX 3a/1au

B IIpoliecce U3ydeHus Kypca (U3UKU Ha YPOBHE CPEAHEro O0IIero oopa3oBaHMs:

* MpHOOpETeHHE CUCTEMbl 3HaHUM 00 00X (QU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpUAX, BKIIOYAsi MEXaHUKY, MOJEKYISPHYIO (QU3UKY, 3JIEKTPOJUHAMHUKY, KBAaHTOBYIO (DU3UKY U
AJIEMEHTHI aCTPOPUHKH;

* (¢opMupoBaHHE YMEHUN IPUMEHSATh TEOPETUUECKUE 3HAHUS



It O0BsICHEHUS (PU3UYECKUX SIBJICHUW B MPUPOJC U JUIS IPUHATUS MPAKTUYECKUX PEIICHUN B
IMOBCEAHEBHOMN JKU3HH;

* OCBOEHHE CIIOCOOOB pEIICHUS PAa3JIMYHBIX 3a]a4 C SIBHO 3aJaHHON (PU3NYECKOH MOJEINbIO,
3aja4, TMOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHHe (DU3MYECKOW MOJENN, COOTBETCTBYIOLICH
YCJIOBHSIM 3aJ1a4H;

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

* OBJIAJICHHE METO/IaMHU CAMOCTOSTEIHHOTO TNIAHMPOBAHUS

U TpOBeACHUS (UBMYECKUX OKCIICPUMEHTOB, aHalW3a M WHTEpIpeTalud HHPOpMAIWH,
OIIpeJIeJICEHUS IOCTOBEPHOCTH TOy4€HHOT'O PE3yIIbTaTa;

* CO3JaHME YCIOBHH JJIS Pa3BUTHS YMEHHH IPOCKTHO-HCCIICIOBATEIBCKONH, TBOPYECKOM
JeSITeIbHOCTH.

Ocobennocms hopmuposanusi COBOKYRHOCIMU 3a0ay U3y4eHUs QuauKu O cucmemsbl CpeoHe20
npogheccuoHanbHo20 00PA3068aAHUsL 3AKTIOUAENC 8 HeOOX0OUMOCMU Pearu3ayuu npopheccuoHaIbHOU
HANpaeieHHoOCmu  peulaemvlx 3aday, yuéma ocobennocmell cgepvl OesmenbHOCmMU  OYOYUUX
Ccneyuanucmos.

Ilpoecpamma no ¢husuxe npedocmasniem BO3IMONCHOCMb OJil Peanu3ayuu  pasiudHbIX
MeMOOUUECKUX NOOX0008 K OpeaHuzayuu ooydenus puzuke npu yCiosuu coXpanenus 00s13amenbHoll
yacmu cooeparcanus Kypea.

Ilpenooasamensv énpage camocmosimenbHo SblOUPAMb YOPMY U3YUEHUST MAMePUand: J1eKyus,
O0eMOHCMPayusi IKCNePUMeHmd, NpaKmudeckds paboma, NPakmukym no peuwleHuro 3a0ad u np., a
makodce no ce0emy YCMOMPEHUIo Npogooum OeMOHCMPAYUOHHble U 1aO0pamopHvle pabomsi
yuémom umerowe2ocsi 000py0osanusi (onpedenimv NpoOOJHCUMENTbHOCb 1a00PAMOPHO2O ULU
NPAKMU4ecKo2o 3aHAmus, OONOIHAMb €20 OpyeuUMU BUOAMU pabom. uzyueHue meopemuiecKoo
Mamepuana, peuteHue 3a0ay, paboma ¢ MmexHU4eCKUM MeKCmom, mecmuposanue u np.)

Ilpenooasamens camocmosmenvho onpeodeisem Nnocied08amelbHOCHb U3VUeHUus U 00bem
Yacos, OmMEOOUMbBIU HA U3YYEHUe OMOENbHbIX MeM, 6bloupaem memMamuxy npogheccuonarbHoO
OPUEHMUPOBAHHO20 — COOEPHCAHUS  OUCYUNIUHBL 8  3A8UCUMOCMU om  cneyuduku  Oyoyuer
npogheccuonanbHol 0essmeibHOCIMU 00V4aoWUXcsL.

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

Oo6mue komnetrenuu (nanee — OK) u npodeccronanpasie komnereHnuu (ganee — [1K) ®T'OC
CIIO B cOOTHECEHUH C JTUIHOCTHBIMH, METAIPEIMETHBIMHU U TIPEMETHBIMU PE3yIbTaTaMU O0YICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHbl B Ta0IUIIE:



Kox 1 HauMeHOBaHHe
¢popMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUSA NIPOIrpaMMbI 110 y‘leﬁHOMy npeaMeTy

Oommue?

JucuunauHapHabie’

OK 01. Beibupats
CTIOCOOBI PEIICHUs
3ama4
npodeccnoHaTBEHOMI
JESTETbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3ybTaThl JOJKHBI OTpa)kaThb B 4acTU
TPYIOBOT'O BOCITUTAHHUS:

- TOTOBHOCTH K TpYyAY,
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K  aQKTUBHOMU
TEXHOJIOTUYECKOM UM  COLIMAJIbHOM  HAIPaBJICHHOCTH,
CIOCOOHOCTH WHUIIUHPOBATH, IUTAHUPOBATh u
CaMOCTOSITENTLHO BBIMOJIHATE TAKYIO ACATEIbHOCTD;

- MHTEpeC K pa3nu4HbIM chepam npodeccruoHalIbHON
NeSITEIbHOCTH,

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

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU ICHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

CaMOCTOSITENTLHO (OPMYITUPOBATH U AKTYyalIM3UPOBAThH
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
MPOTUBOPEUYUSI B PAacCMATPUBAEMBIX SIBICHUSAX; BHOCHUTH
KOPPEKTHBBI B JICSATEIHHOCTh, OIEHWBATH COOTBETCTBUE
pEe3yNbTaTOB IIeNAM, OIICHHBATh PUCKH TOCIEICTBUIN
NEATEIbHOCTH, Pa3BUBATh KPEATHBHOE MBIIIUICHUE IPU

OCO3HAaHUE ILCHHOCTHU

JACATCIIBHOCTHU

I[TP6 1. ChopmMupoBaHHOCTH TPEACTABICHUA O PO
u Mecte (U3MKUA U aCTPOHOMHUU B COBPEMEHHOW HAyYHOMH
KapTHHE MHpa, O cucTeMooOpasyrouei ponu (GU3MKU B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOIWH, O BKIAJ€ POCCHUMCKHUX
U 3apyOeXHBIX YYCHBIX-(QU3UKOB B pa3BUTHE HAYKH;
NOHUMaHWe  (U3MUYECKOW  CYIIHOCTHM  HaOJIr0AaeMBbIX
SIBJIGHUH  MHUKPOMHpa, MaKpoMHpa U  MEraMmupa;
IOHUMaHWE pOJM  ACTPOHOMMHM B  IPAKTUYECKOH
NEATEIbHOCTH  4YeJOBeKa M JajbHEHIIeM  Hay4HO-
TEXHUYECKOM pa3BUTHH, poiu bu3uku
B (QopmupoBaHUM Kpyrozopa © (YHKIHOHAIHHON
IPAaMOTHOCTH 4YeJIOBeKa JUIsI pPELICHHUs MPAKTUYECKUX
3azay;

I[IP6 2. CdopmMHupoOBaHHOCT, yYMEHUU pPACIO3HABATH
¢usnueckue sBIEHUS (MpoIecchl) U OOBACHATH HX Ha
OCHOBE  H3Y4YEHHBIX  3aKOHOB:  PaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIUHENHOE IBUKEHUE, CBOOOIHOE
NaJcHUE TeJl, JBWKEHHE 110 OKPYXHOCTH, WHEpIUS,
B3aUMOJICIICTBUE  Tel,  KoJiebaTeabHOE  JIBU)KEHHE,
pE30HAHC, BOJIHOBOE JABMXKEHHE; U y3Hsi, OpOyHOBCKOE
JIBUKEHHE, CTPOEHHME JKMJIKOCTEH U TBEpABIX Tel,
U3MEeHeHne o0beMa Tell MPU HarpeBaHuU (OXJIAXKICHHUH),

TEIUIOBOE  PAaBHOBECHE,  HCHApPEHUE,  KOHJECHCAIMS,
IUIABJICHUE, KPUCTAJIM3AlMs, KHUIIEHHE, BIIAJKHOCTh
BO3JyXa, CBS3b CPEHEW KHHETUYECKOW DHEPIruu

206mue pe3ymbTaThl cOPMYIHPOBAHEI B COOTBETCTBUM C JIMYHOCTHBIMH M MeTampeIMeTHBIMH pesyinbratamu OI'OC COO, B (GOpPMHpPOBAaHHMM KOTOPHIX YYacTBYET
obmeo0Opa3oBaTenbHas AUCIUTUINHA.

3 [lucuumIMHapHbIE PE3YIBTATH COPMYITMPOBAHEI M TPOHYMEPOBAHEI B COOTBETCTBHY C TPEOOBAHUSAMM K TIPEAMETHBIM pe3yibTataMm 6azoBoro yporns (ITPG) ®IOC COO (IIpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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pEIICHNH KU3HEHHBIX MPOOIIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJAJETh HABBIKAMH Yy4eOHO-UCCIICIOBATEILCKON U
MPOCKTHOM  JEATEIBbHOCTH, HABBIKAMH  Pa3peIICHUs
pooem;

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

- AHAIM3UPOBATH IIOJIYYCHHBIC B XOJAC pEUICHUS
3ala4d  pe3yabTaThl, KPUTUYECKH  OLEHUBATh  UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh HM3MEHCHHE B HOBBIX
YCIOBUSIX;

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

- yMETh HHTETPUPOBATH 3HAHUA U3
MPEAMETHBIX 00J1aCTeH;

- BBIJIBUTATh HOBBIC UJCH, IIPEjIaraTh OPUTHHAIHHBIC
MOIXOJIbI U PEIICHUS;

- TPOSIBJIATH CIIOCOOHOCTH WX WCIOJIB30BAHUS B
MO3HABATENBHON M COIMAILHOM MPAKTHKE;

-IPOSIBJISITH ~ CIIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITETEHOMY MOHUCKY METOJIOB peleHus
MPAKTUYECKHUX 3aJ1a4, MPUMCHCHHIO Pa3JINIHBIX METOJIOB
IMO3HAHUS;

- CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4ul B
o0Opa3oBaTenbHOI JIEATEIIbHOCTH U YKA3HEHHBIX
CUTYAITUAX; BBISBJIATH NMPUYUHHO-CIICICTBEHHBIC CBSI3H H
JUIS  JTOKa3aTelbCTBAa CBOUX YTBEPXKIEHUH, 3a7aBaTh
mapaMeTpsl W KPHUTEPUH PEIICHUS aKTyaJu3HpPOBATh
3a/lady, BBIABUTaTh THUIIOTE3y €€ pEelIeHUs, HaXOIUTh
apTryMEHTHI,

- QHAJIM3UPOBATH TMOJIYUYEHHBIE B XOJAE pEUICHUS

pa3HbIX

TEIJIOBOTO  JBIDKEHMS ~ MOJIEKYd C  aOCOIIOTHOM
TEeMIIEpaTypoi, TOBBIIICHHE [aBJICHHUS Ta3a NpPU €ro
HarpeBaHWM B  3aKPBITOM  COCYZAE, CBSI3b  MEXAY
nmapaMeTpaMH ~ COCTOSIHMSL Ta3a B H30IpOIleccax;
AJIEKTPHU3AIUS TeJl, B3aUMOJICHCTBHE 3aps/I0B, HArpeBaHUE
IPOBOJIHUKA C TOKOM, B3aUMOJCHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIHS, JCHCTBHE MAarHUTHOTO
HOJNs Ha MPOBOJAHUK C TOKOM WU JABIXKYIIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOaHUs M BOJHBI, IPSIMOJIMHEIHOE
pacnpocTpaHeHHWE CBETa, OTpPaKEHHe, NPEIOMIICHUE,
uHTeppepeHrs, audpakuus ¥ MONSpU3aLUs CBETa,
JMCIIEPCHS CBETA; (POTOIIECKTPUIECKUI dPPEKT, CBETOBOE
JaBlIeHNE, BO3HMKHOBEHUE JMHEWYATOTO CIIEKTpa aToMma

BOJIOPO/IA, eCTeCTBEHHas n HCKYCCTBEHHAs
PaIlOaKTUBHOCTb;

I1PO 3. Bnanenue OCHOBOIIOJIaralOIIUMH
(buznuecKuMu MMOHATHAMH Hu BEIIMYMHAMH,

XapaKTCPU3YIOIIUMHU (1)H3H‘ICCKI/IG IMpoueCChl (CBHSaHHLIMI/I
C MCXAaHUYCCKUM JIBUKCHUCM, BSaI/IMOILGfICTBPIGM TCII,

MEXaHMYECKHMMHU KOJICOAHUSIMU U BOJIHaMH, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BCIIICCTBA, TCITIJIOBBIMHU
nmponeccamu; ISJICKTPUYCCKUM W MArHUTHBIM I10JISIMU,
QJICKTPUICCKUM TOKOM, OJICKTPOMAariMTHBIMHA

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

sapa, paI[I/IoaKTI/IBHOCTI)I-O); BJIaACHUC
OCHOBOIIOJIararomyMu  aCTPOHOMHUYCCKMMU TIOHATHUAMU,
ITO3BOJIAIOIIMMUA XapaKTCpPU30BaTh IIpOLECCCHhI,

MPOUCXOMAIINE Ha 3Be3/1aX, B 3BE3JHBIX CHUCTEMaX, B
MEXTaJaKTUYeCKOU Cpele; JBIKEHHE HEOECHBIX Tell,
JBOJTIOIHIO 3Be3] U BeeneHHoi;

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




3aJaud = pe3yibTaThl, KPUTHYECKH  OLEHHBATh  HX
JOCTOBEPHOCTh, TPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCJIOBHSAX; /1aBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, OIICHUBATh
NPUOOPETEHHBI OIIBIT;

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

3aKkoHbl HpIOTOHA,
SHEpPruu, 3aKOH

3aKOH COXPAHEHUS MEXAHUYECKOU
COXpaHEHHUs HUMITYJIbCa, TPUHIUII
CYTMEPIIO3UIINHI CHII, MPUHIUTT PaBHOIPABHOCTH
WHEPIUATBHBIX CHCTEM OTCUETA; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, TIa30BbIC
3aKOHBI, TIEPBBIH  3aKOH  TEPMOJWHAMHKH,  3aKOH
COXpaHEHHUs JJIEKTPUYECKOTO 3apsiga, 3akoH Kyrona,
3akoH Oma Ui ydacTka 1enu, 3akoH Oma i MOJHOM
3JIEKTpUYECKOM uenu, 3akoH Jlxoyns - JleHua, 3akoH

IEKTPOMArHUTHOM  MHAYKLHMHM, 3aKOH  COXPAaHEHUs
SHEPruM, 3aKOH MPSIMOJIMHEHHOTO paclpOCTpaHEHUS
CBETA, 3aKOH OTPAXKEHMsI CBETa, 3aKOH IPEIOMIICHUS

CBETA; 3aKOH COXPAHEHUs DHEPIMM, 3aKOH COXpPaHEHUs
UMITyJbCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOIo 3apsja,
3aKOH COXpPaHEHMs MacCOBOIO 4YMCia, MOCTynaTel bopa,
3aKOH paaroaKTUBHOTO pacrnaza); YBEPEHHOE
UCIIOJIB30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIPU aHAJIN3Ee
(bu3NYeCKUX SIBIECHUH U MPOLIECCOB;

[IP6G 6. BnaneHue OCHOBHBIMH METOJAMHU HAYYHOI'O
MO3HAHUS, UCIIOJIb3YEMbIMH B (DU3HKE: IPOBOIUTH MPSIMbIE
U KOCBEHHbIE M3MepeHusl (PU3NUEeCKUX BEIMYMH, BbIOUpas
ONTUMAJILHBIN CIIOCO0 U3MEPEHMS U UCTIONb3YS U3BECTHBIE
METOJBl OLEHKH IOTIPEIIHOCTEN W3MEPEHHU, MPOBOAUTH
UCCIIEIOBAaHME  3aBUCUMOCTEH  (PM3MYECKUX  BEIMYUH
C HCHOJb30BAaHUEM TMPSMBIX H3MEpPEHUH, OOBICHSITH
HOJy4YEeHHBIE PE3YNbTaThl, UCTIONIB3YS (PU3UUECKUE TEOPUH,
3aKOHBl W TIOHATHS, M JeNaThb BBIBOJABI; COOJIOIATh
IpaBuJIa 6e30macHoro TpyAa
IpU TPOBEJIEHUU HCCIEIOBAaHUN B paMKax ydeOHOro

JKCIIEPUMEHTA u yueOHO-UCCIIeIOBATENIbCKON
JeSITeTbHOCTH c HCIIOJIb30BaHNEM U (POBBIX
M3MEPUTENBHBIX YCTPOICTB u 1abopaTopHOTO
obopynoBanus;  CHOPMUPOBAHHOCTH  TPEICTABIICHUM
0 MeToJaxX TONyYeHUs HAayYHBIX AaCTPOHOMHUYECKUX




3HAHUI;

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

U TPUHLUIOBL, HAa OCHOBE aHAJIW3a YCIOBUS 33Jauu
BBIOMPATh (U3UYECKYIO MOJIEb, BBIACIATH (DU3MUECKHE
BEIMYUHBI U (OPMYIIbI, HEOOXOANMBIE [UIA €€ PEeLICHus,
OpPOBOAMTH  pacyeTbl W OLEHUBaTh  PEabHOCTD
MOJyYEeHHOTO 3HA4YeHUs! (U3NYECKON BEIWYHMHBI, PEIIaTh
KayeCTBEHHbBIC 3a/a4d, BbICTpauBas JIOTUYECKH
HEIIPOTHUBOPEUYUBYIO LIENIOYKY PACCYKICHUM C ONOPOH Ha
U3YYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U (pu3MUecKue
SIBIICHHSI

OK 02. Ucnonb3oBath
COBPEMEHHBIC
CpeICTBa IMOUCKA,
aHanu3a u
UHTEPIIPETANH
nH(popMaluu U
nH(pOpMalOHHBIE
TEXHOJIOTHH JIJIS
BBINIOJIHEHUS 33124
npo¢ecCuOHAIIBHON
NEeSATETbHOCTH

JIn4HOCTHBIE PE3YNbTAThl JOJDKHBI OTPAXKaTh B YaCTH
LIEHHOCTH HAYyYHOTO MTO3HAHMUSL:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH ¥ OOIECTBEHHOW TMPAKTUKU, OCHOBAHHOTO Ha
Uajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATEIIbCKOU
KYJIbTYpbI KaK CpPEeJCTBA B3aUMOJEHUCTBHS MEXK]Y JIFOJIbMU
Y TIO3HAHUS MUDA;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXkaTb:
OsBnageHue YHUBEPCATbHBIMH y4eOHBIMU
MMO03HABATENLHLIMH JCHCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BIQJIeTh HAaBBIKAMH TMONY4YeHUS HWHGOpMALUU W3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSITEIBLHO
OCYHIECTBJISATh TOWCK, aHaJIU3, CHUCTEMATHU3alUI0 U
WHTEPIPETAINI0 MHPOPMAIIUHA PA3IMYHBIX BUIOB U (HOPM
MIpEACTAaBICHUS;

- CO371aBaTh TEKCTHI B PA3IUYHBIX (popMaTax ¢ ydeToMm
Ha3HaueHus: WHGOpMAIMM W [EJIEBOW  ayJuTOPHH,

I[IP6 5. YMmeHue y4yuTHIBaTH TPAHUIBI HMPUMEHEHUS
W3YYCHHBIX (PU3UYECKHX MOJIEJICH: MaTepualbHas TOYKa,
MHEpLUalbHasi CUCTEMA OTCUETA, UACAIBbHBIN I'a3; MOAEIIN
CTPOCHHUSI Ta30B, KUAKOCTEH M TBEPIBIX TeJl, TOUYCUHBIN
3JEKTPUYECKUN 3apsi, sepHas MOJENIb aTOMa, HyKJIOHHAs
MOJEIIb aTOMHOTO anpa
pu perieHnu GU3NYECKuX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUU 10
OTHONICHUIO K pU3NYECKON MHPOpMAIUH, MTOTy4aeMoi U3
pa3HBIX HMCTOYHUKOB, YMEHHH HCIOJIB30BaTh IU(POBLIE
TE€XHOJIOTUH JUTSt MOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIpPETAIMd ¥ TPEACTABICHHUS y4yeOHOM M Hay4dHO-
NONYJISIPHOM nH(popMaInu; pa3BUTHE yMEHUM
KpPUTUYECKOTO aHaJIn3a MojJydyaeMoi nHdopmaIuu




BbIOMpas ONTUMANbHYIO (QOpPMY TPEACTABICHUS U

BU3YyallU3aluH;
- HUCHOJNB30BaTh CpeICTBAa HWHGPOPMALMOHHBIX |
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B peleHnu

KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3alMOHHBIX
3a7a4 ¢ COOIOIeHHEM TPEOOBaHUI APrOHOMHKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHH s, TPABOBBIX
U OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0€30I1acHOCTH;

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

OK 03. IlnanupoBath
U pealn30BbIBATH
COOCTBEHHOE
npodeccCHoHaABEHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEPUHAIMATEILCKY
10 JICATEIBHOCTD B
npo¢ecCuOHAIBHON
cdepe, UCTIOTB30BATh
3HaHMA 10 NPABOBOM U
¢buHaHCOBOM
I'PaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CUTYaIHUsAX

JIN4HOCTHBIE PE3YNbTAThI JOJDKHBI OTPAKaTh B YACTH
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

- CIIOCOOHOCTb OIICHHMBATh CHUTYallUI0 U IMPUHUMATH
OCO3HAHHbIE pEILIEHUs, OPHUEHTUPYSACh HA MOpPAIbHO-

HpPAaBCTBECHHBIE HOPMBI
U IICHHOCTH,
-OCO3HAaHWE  JMYHOIO  BKJIAJ B  IIOCTPOCHHUE

YCTOMYHUBOTO OYAYIIEro;

MeTtanpeaMeTHble Pe3ynbTaThl JOJKHBI OTPa’KaTh:
OBnanenue YHHMBEpCaTbHBIMU PETYISITHBHBIMA
JEUCTBUSAMMU:

a) CaMOOpTaHU3aIHUS:

- CaMOCTOSITEIbHO OCYIIECTBIATh IO3HABATEIbHYIO
NeSTeTbHOCTh,  BBIBISATH  NPOOJIEMBI,  CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 3a7]aull B 00pa30BaTeIbHOI
NEeSITeTPHOCTH W )KU3HEHHBIX CUTYAIHIX;

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

U NIPEATNIOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

crocobcTBoBaTh  (OPMUPOBAHUIO U TPOSBICHUIO
IIUPOKOM OSPYAWIIMM B pa3HbIX o00JacTIX 3HAHUM,

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3ULIUU TIO
OTHOIICHHIO K (PU3UYECKON MH(POPMAIIUH, TIOTYyIaeMOn U3
pa3HBIX HMCTOYHHUKOB, YMEHUW HCIONb30BaTh HUGPOBHIE

TEXHOJIOTHH JUTS IIOUCKA, CTPYKTYPUPOBAHMS,
UHTEpIpeTallid M IpeJICTaBICHUs Y4eOHOH M HaydHO-
HONYJIIPHOMN nH(pOpMAILINH; pasBUTHE yMEHUI

KPUTHUYCCKOI'O aHaJIh3a nonyqaeMoﬁ I/IH(bOpMaLII/II/I




MOCTOSIHHO ~ TOBBIIATh ~ CBOM  0Opa3zoBaTenbHBIA U
KYJIbTYPHBIN YPOBCHB;

0) CAMOKOHTPOJIb:

UCIOJb30BaTh HpUEMbl pediaeKcuu JUisl  OLEHKH
CHUTYyalllH, BHIOOPA BEPHOTO PEILICHHUS;

- YMETb OLEHUBaTh pPHUCKH U  CBOCBPEMEHHO

IIPUHUMATD PELICHUS
10 X CHHYKEHHUIO

OK 04. O¢ddexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JInyHOCTHBIE pE3yNbTAThl JOJKHBI OTpa)kaTh B YaCTH
LIEHHOCTU HAyYHOTI'O [TO3HAHUSL:

-OBJIa/ICBAHME HABBIKAMU YI€OHO-HUCCIICIOBATEIIbCKOM,
MPOEKTHOMN
M COLIMAJIbHOM NCATCIBHOCTH;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaXKaTh:

OBnameHne  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHAs NeSTCIILHOCTD:

- TIOHUMaTh MW  WCIOJIB30BaTh  IPEUMYIIECTBA

KOMAaH/THOU

Y MHJIUBUAYaIIbHON paOOTHI;

- BBIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX
JEeUCTBUI C y4yeTOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)kJI0rO WICHA KOJIJIEKTHBA,;

- NPHUHUMATh LEIH
OpraHU30BbIBATH
U KOOPAWHHUPOBATH JEUCTBHUS 110 €€ JOCTHUKEHUIO:
COCTABJIATH IIJIAH JIEWCTBUM, PACTIPEIEIIATh POJIA C YUETOM
MHEHHMH Y4aCTHHKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

-OLICHMBAThb KAaueCTBO CBOEro0 BKJIaAa W KaxI0ro
y4acTHMKa KOMaHJbl B  OOWmMH  pe3yiabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

-IpeyiaraTtb HOBBIE IIPOEKTHI,
MIO3ULIMM  HOBU3HBI, OPUTMHAJIBHOCTH,

COBMECTHOM ACATCIIBHOCTH,

OLICHHMBATh HJEU C
IIPAaKTUYECKOU

I1P6 10. OBnageHue yMeHUsIMH PabOTaTh B TpyHIe
C  BBIIOJHEHHUEM PpA3IMYHBIX COLMAIBHBIX  POJICH,
IUTaHUPOBATh paboty TPYIIIIBL, panroHaIbEHO
pacnpenenite  JeSATeIbHOCTh B HEeCTaHJapTHBIX
CUTyallusiX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKIOrO U3
Y4acCTHHKOB TpYyNIbl B pPELICHHE paccMaTpUBacMOn
poOIeMBbI




3Ha4MMOCTH; KOOPIMHHUPOBAThH
U BBIIOJHATH paboOTy B  YCIOBUSAX  PEaJbHOIO,
BUPTYaJILHOTO
1 KOMOMHMPOBAHHOTO B3aUMOJIEHCTBHUS;

-OCYLIECTBIIATh IIO3UTUBHOE CTpaTernyecKoe
MOBEJCHUE

B Pa3IMYHBIX CHUTYallUiX, TMPOSBISITH TBOPUYECTBO H
BOOOpakeHre, ObITh MHUIIMATHBHBIM.
OBnaneHue  yHMBEpPCaJIbHBIMU
EUCTBUSIMU:
I') IPUHATHE Ce0sl U IPYTUX JIFOACH:
- NPUHUMATh MOTHBBI U apryMEHThI APYTUX JOJeH
P AHAJIN3E PE3YIbTATOB JCSITCILHOCTH

peryIsTUBHBIMU

OK 05. OcymiecTBasiTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHUKAIMIO HA
roCyJ1apCTBEHHOM
s361Ke Poccuiickoi
denepanuu ¢ yueToMm
0COOCHHOCTEH
COILIMAJILHOT'O B
KYJIbTYPHOTO
KOHTEKCTa

JIMYHOCTHBIE PE3yNIbTAThl JOJDKHBI OTPAKaTh B YaCTH
9CTETHYECKOI0 BOCIIUTAHMS:

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

B 00J1aCTH MaTPHOTUYECKOTO BOCITUTAHHUSI IPOSIBIISATH:

-IICHHOCTHOE  OTHOIIEHWE K  TOCYJapCTBCHHBIM
CUMBOJIaM, HCTOPUYECKOMY U TIPUPOTHOMY HACJEIHUIO,
MaMSATHUKAM, TPAIUIHSIM HApPOJ0B Poccuu, JOCTHKCHHUSIM
Poccun B Hayke, HCKYCCTBE, CIOpTE, TEXHOJIOTHUAX H
TPYIE;

MeTtanpeaMeTHble Pe3ynbTaThl JOJKHBI OTPa’KaTh:

Osnaneuue YHUBEPCATbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:
a) obmieHue:

- OCYIIECTBISTh KOMMYHHKAIIMM BO BceX cdepax
KU3HU,

- Pa3BEPHYTO U JIOTUYHO H3JaraTh CBOKO TOUKY 3pEHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

ITP6 1. ChopmMupoBaHHOCTHh TPEACTABICHUA O POJIH
U MecTe (U3UKU U aCTPOHOMHMH B COBPEMEHHOW Hay4yHOM
KapTHHE MHpa, O cucTreMooOpasyrole ponu GU3MKd B
pa3BUTUHU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJIOTMM, O BKJIAJNE POCCUICKUX
U 3apyOeXHBIX YUYEHBIX-(DM3MKOB B pa3BUTHE HAYKH;
NOHMMaHWe  (U3MUYECKOW  CYIIHOCTH  HaOJIr0JaeMBbIX
SBJIEHUN  MHKpPOMHpa, MakKpoMHpa U  Meramupa;
NOHMMAaHHE PpOJIM  aCTPOHOMHUU B  IPAKTUYECKOU
NEATEIbHOCTH  4YEJIOBEKa W JAJBHEWIIEM  HaydHO-
TEXHUUYECKOM pa3BUTHH, ponu bu3uku
B (dopMupoBaHMM Kpyrozopa ¢  (PYHKIHOHAJIbHON
IPaMOTHOCTH Y€JIOBEKA JUJISl PELICHMS] PAKTUYECKUX 3a/1a4




OK 07.
CopeilicTBOBaThH
COXpaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMUIIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JInuHOCTHBIE PE3yJbTaThl JOJDKHBI OTpaXkaTb B 4acTU
9KOJIOTMYECKOTO BOCIIMTAHUSA:

- copMHUPOBAaHHOCTh HKOJOTHYECKOH KYJIBTYPHI,
IIOHMMAaHHe BIIMSIHUS COLIMAJIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOJHOW U COLMAIBHON
Cpensl, OCO3HaHUE r7100aJ1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- IUJIAaHMPOBAaHUE M OCYILIECTBICHUE JEUCTBUH B
OKpY)KalollleW CpeAe Ha OCHOBE 3HAHM  LIENeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEINPUATHE ICHUCTBUN, NPUHOCSIIUX BPEX
OKpY’Karolllel cpeie

I[MP6 8. CdopMuUpoBaHHOCTh YMEHHUS TMPUMEHSTH

IOJy4YEeHHble  3HAaHUSA Ul OOBSICHEHUS  YCIIOBHIA
NpoTeKaHus  (U3UYECKUX  SBICHUH B NPHPOJE
u JUTs HNPUHATUSA [IPaKTUYECKUX pelieHui

B MOBCEIHEBHOM JKM3HH I 0OecredeHusi 0€30macHOCTH
npu  oOpameHud ¢  OBITOBBIMH  TIIpuOOpamMu |
TEXHHYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 3/I0POBbS U
COOJIFOJICHHUSI HOPM  JKOJIOTUYECKOTO  TOBEICHHUS B
OKpyXarlIlel cpeae; TMOHMMaHUE  HEOOXOIUMOCTH
NPUMEHEHUS  JIOCTH)KCHUH  (GU3UKH M TEXHOJIOTUH
JUTSL PAIlIOHAIBHOTO MTPUPOIOTIONB30BAHUS

ITK* 3.1 IInaHupoBaTh ¥ OPraHU30BLIBATE PAOOTY IO TPAHCIIOPTHO-TOTUCTUUECKOMY OOCTYKMBAHUIO B chepe IPy30BBIX HEPEBO3OK

4 o .
VxaspBarorcs 11K, smeMeHTBI KOTOpBHIX (OpMHUpPYET NPUKIATHOH MOAYNb (TpodeccHOHAIFHOOPHEHTHPOBAaHHOE cozepkanue) B coorBeTcTBHH ¢ DPI'OC peammzyemoit
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO# padoThl

Bun yueOHo# padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 NpeaMeTa 144
OCHOBHOE COlep:KaHue’ 95
B T.4..
TEOPETHYECKOE 00yUeHHe 53
IIPAKTHYECKUE 3aHATHS 16
n1ab0opaTOPHBIEC 3aHATHUS 26
6 m.u. Ilpogheccuonanvro opuenmuposannoe cooepicarue (cooepircanue 32
npUKIaOH020 Mooyia)®
CamocrosiTesibHas padoTa o0y4yawuierocs (Bcero) 19
WunuBuayanbHBIN IPOCKT (Oa/nem)
IpomekyTOUHASA aTTecTANMSA (IK3aMeH)’ 30

SOCHOBHOE COfIEPKAHUE BKIIOYAET COIEPKATENBHBIE JIMHUM 1O y4eOHOMY npeamery «Dusuka» (6a30BbIi yPOBEHD)
DenepanbHON 00pa3oBaTEIbHON MPOTPaAMMEBI CPEIHET0 00mIero o0pa3oBaHus, YTBEpKIASHHOH MpuKka3oM MuHHCTEpCTBA
npocsemenus Poccuiickoit @eneparun ot 18 masg 2023 r. N 371 (B pemakumu Ilpukaza Munmnpocsemenus Poccun
ot 9 okTs10ps 2024 . N 704).
TIpoeccHOHATBEHO OPMEHTHPOBAHHOE COJIEPXKAHHE MOXET OBITh PAaclpelelieH0 M0  pasjenam  (Temam)
WM CKOHLIEHTPUPOBAHO B pazzaene [Ipuxiaanoil Moxys.
"dopMa MPOMEKYTOUHON ATTECTAIIMM M KOJUYECTBO YACOB, OTBOJMMBLIX HA €€ MPOBEACHHUE, PErNAMEHTHPYIOTCS
yueOHbIM tutanom OIT CITO
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2.2. TemaTnuyeckuii miiaH u coaepxanue yueonoro npeamera OYIIL.11 ®dusuka

HaumenoBaHue pa3jiesioB u Coaep:xanue yueOHOro Marepuasia (OCHOBHOE U IPO(ecCHOHAIBLHO O0bem dopmMupyembie
TeM OpPHEHTHPOBaHHOe)3, 1a60opaTOpHbIe H NPAKTHYECKHE 3aHATHS, IPUKJIAXHON | YacoB obume u
MOAy.1b (PU HAJIH1HH) npogeccHoHaIbLHbIE
KOMIIeTEeHIIUHN
1 2
3 4

Paszpnen 1. du3uka u MeTOAbI HAYYHOI0 NO3HAHUS

Tema 1.1 Coaep:xanue yueOHOro MaTepHaJia: 3

Beenenue ®usuka - Hayka o npupone. HayuHsle MeTOABI MMO3HAHMS OKPYXkKAIOIIEro MHpA.

Ponb 3kcneprMeHTa U TEOPUU B MPOLIECCE MO3HAHUS MPUPOJBI. DKCIIEPUMEHT B
¢usuke. MonenupoBanue (QUINYCCKUX SBICHUH © mpoieccoB. Haydnbie

runore3bl. Guznyeckue 3aKOHbl U TEOPUU. [ paHUIIbI MPUMEHUMOCTH (PU3UUECKIX ! OK 03
3akoHOB. [IpuHImMN coorBercTBHs. Ponb W Mecto ¢u3ukum B (HOPMHPOBAHHH OK 05
COBPEMEHHOM Hay4yHOI KapTUHBI MUPA, B MPAKTUYECKOM NEATEILHOCTH IO
CamocTrosTenbHas paboTa 00y4arOIIMXCS: IMOJYYUTh MPOU3BOJIHBIE EIUHUIIBI B 1
cucreme CH.
Pa3nea 2. Mexanuka 21
Tema 2.1 Copepxanue y4eOHOro MaTepuaJa: OK 01
Kunemaruka Mexannueckoe JaBmwkeHHe. OTHOCHUTETBHOCTh MEXaHUYECKOTO  JIBHXKEHUS. OK 02
Cucrema orcuera. Tpaextopus. Ilepemerienue, CKOpocTb (CpenHssi CKOPOCTb, OK 04
MI'HOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOM TOUKH, UX MPOEKLIUU Ha OCU 4 OK 05
cucteMbl KoopauHar. CroXeHHEe TMEepEeMEIEHUd M CIOKEHUE CKOPOCTEH. OK 07
PaBHOMepHOE M paBHOYCKOpEHHOE NpsIMOJUHEHHOoe nBwkeHue. ['padpuku KO

3aBHCUMOCTH  KOOpDAMHAT, CKOpPOCTH, YCKOPEHHS, IyTH M MepeMeIeHus
MaTepuaibHOW TOYKH OT BpeMeHU. CBOOOHOE MajieHHe. Y CKOpeHHe CBOOOIHOIrO

8 O6pasoBaTebHAs OPTAHMU3AIMSA BIIPABE CAMOCTOSTENBHO ONPENENATH MOCIIEA0BATENLHOCTD U3YIEHUS PA3IENOB M TEM, BXOIAIINX B HAX, a TAK)KE NMEPEPACTIPENENATH KOJIUIECTBO
4acoB JJIsl OCBOCHHsI OOyYaloUmIMMHCS Y4eOHOro Marepuaia, ¢ y4eTOM JIOTHMKH (OPMHUPOBAHUS MPEJAMETHBIX PE3YJbTaTOB, OOIIMX M MNPO(ECCHOHAIBHBIX KOMIIETEHIIUH,
MEXIIPEIMETHBIX CBS3€H ¢ APYTHMMH AUCIUINTHHAMH 0011e00pa3oBaTeIbHOTO 1 00IIenpodecCHOHaIRHOTO NHKIOB yuebnoro miana OIT CIIO.

9 TIK ®I'OC CIIO npodeccuy Win CIENUaTbHOCTH JOJLKHEI ObITh OTPAYKEHBI B COAEPKAHMN yIeOHOTO MaTepHana.




najgenusi. KpuBonuueliHoe nBuxeHue. JIBUKEHHE MaTEepUATbHONM TOYKUA IO
OKPYKHOCTH € MOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JIMHENHAS
ckopocth. Ilepumon m wactora oOparmieHus. LleHTpocTpeMHUTEIbHOE YCKOpPEHHE.
TexHUYeCKHue yCTPOICTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIUOMETP, TBUKEHUE
CHapsIOB, LICTTHBIC U PEMEHHBIC MTepeavun *

[IpakTrueckue 3aHATHS

[TpakTuyeckue paboOTHI:

M3mepeHre MrHOBEHHOM ckopocTH. VccienoBaHue COOTHOIICHHST MEXK/TY MyTSIMHU,
NPOWICHHBIMH TEJIOM 3a IOCJICI0BATEIbHBIC PAaBHBIC MPOMEXKYTKH BPEMEHHU IMPU
PaBHOYCKOPEHHOM JIBU)KCHHHU C HAYalbHON CKOPOCTBIO, paBHOW HyIto. M3yueHne
JIBIDKCHUS IIAPUKA B BS3KOW JKUAKOCTH. M3yueHue NBMXKEHHsI Tella, OPOLICHHOTO
TOPU30HTAILHO

CamocrosTenpHas paboTa 00yJaromuXxcs: MOBTOPEHHE, 3aauH, 3aI0JIHUTh
CPaBHHUTEIBHYIO TaOIHIly MPSIMOIMHEUHBIX JBUKECHUMN.

Tema 2.2
JAunamuka

Coaep:xxanue yueOHOro MaTepHaJia:

ITpunuun otHocurensHocTH ['ammites. Ilepseiii 3akoH Herotona. MHepuuanbHbie
cuctembl orcuera. Macca tena. Cuna. IlpuHnun cymepnosunuu cui. Bropoi
3akoH HpIOTOHa U1 MaTepuaJbHOW TOYKM B HMHEPLUUAIBHOM CHUCTEME OTCUYETa
(MCO). Tperuit 3akoH HploToHa 111 MaTepHajIbHBIX TOYEK. 3aKOH BCEMHPHOTO
tarorenus. Cuna Tsokectu. IlepBas kocMuueckass ckopocTh. Cuila ynpyrocti.
3akon ['yka. Bec Ttema. Tpenue. Bumpsl TpeHUs (TMOKOS, CKOJBKEHUS, Ka4CHHS).
Cuia tpenusi. Cyxoe Tpenue. Cuiia TPEHHUS! CKOJIBKEHHS W CHJIa TPEHHS TOKOSI.
Koadduuuent tpenns. Cusa conpoTHBIEHHs MPU JBIXKEHUHM Tela B KHUJIKOCTU
win raze. llocrynarenbHoe M BpallaTelbHOE IBUKEHHE aOCOJIIIOTHO TBEPAOIO
Tena. MOMEHT CWIbl OTHOCUTEIBHO OCH BpauleHud. Ilnedo cuibl. Ycenosus
paBHOBecust TBepaoro tena B MCO. TexHuyeckue ycTpoMCTBA U MPAKTUYECKOE
IPUMEHEHHNE: NOIUIUITHUKH, JBUKEHNE HCKYCCTBEHHBIX CITyTHUKOB™

[IpakTueckue 3aHATHS

[TpakTrueckue paboThI:
N3yuenne nBmwxeHUss Opycka IO HAKJIOHHOM IJIOCKOCTH TOJ JIEHCTBHEM
HECKOJIbKUX CHII. VMccieoBanue 3aBHCHMOCTH CHJI YIIPYTOCTH, BOZHUKAIOMIAX B
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nehOopMUPOBAHHON MPYKUHE U PE3MHOBOM 00pa3iie OT BEIMYMHBI UX JehopMaIun

JlabopaTopHble 3aHATHS

Jlaboparopuas pabora 1. HccnemoBanue ycioBuil paBHOBECHsI TBEpJOro Teja,
MMEIOLIET0 OCh BpallleHUs

CamocrosiTenbHas paboTa 00yJaronmxcs: yaeOHUK, 3a0a9H.

Tema 2.3
3aKoHBI COXpaHEHHS B
MeXaHHKe

Copaepxxanue yueOHOro MaTepuaJa:

Mexanunueckass pabora U MouHocTb. Kunermueckas sHeprus. [loTeHuumanbHas
SHEprus. 3aKOH COXPaHEHHs] MEXaHHMYECKOW sHepruu. PaboTa CHIIBI TSDKECTH H
cuibl ynpyroctd. IIpumeHeHue 3akoHOB coxpaHeHus. lcrnonp3oBaHuEe 3aKOHOB
MEXaHUKH U1 OOBSICHEHMs] JBW)KEHHS HEOECHBIX Tel W JUIsl pa3BUTUSA
KOCMHUYECKHMX HCCIIEJOBaHUM, IPaHULbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.
HNmnynbc MaTepuanbHON TOUYKHU (Tea), CUCTEMbl MaTepUallbHbIX ToueK. VMmyibc
CWJIBl M H3MEHEHHME MMIIyJbca Tejna. 3aKoH coxpaHeHus ummyiasca B MCO.
PeaxtuBHOe nBmkenue. Pabora cuinbl. MomHocts cuinbl. KuHnerndeckas sHeprust
MmarepuagbHOH Touku. Teopema 00 M3MEHEHUM KUHETHYECKOM SHEPruu.
[TorenunanbHast sHeprus. [loTeHumanpHas sHEprust ynpyro aehopMHUpPOBaHHON
npyxuHbl. [loTeHuumanpHas »dHeprus Tena BONM3M TOBEPXHOCTH  3€MIIH.
[ToTeHunanbHbBle M HEMOTEHLIMANIbHBIE CHIIbL. CBSI3b pabOTHl HEMOTEHIMAJIbHBIX
CWJI C U3MEHEHHMEM MEXAaHWYECKOW DHEPIruu CUCTEMBI Tell. 3aKOH COXPAHEHUs
MEXaHMYECKOH 3Heprun. YNpyrue u Heynpyrue CToJKHOBEHUs *

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTideckue paboOThI:

N3yuenue cBsI3M CKOPOCTEH Tel IpH HeynpyroM yaape. MccnenoBanue cBs3n
paboThI CUIIBI C U3MEHEHHEM MEXaHMYECKOW YHEPrUH Tea.

TexHu4yeckne yCTPOWCTBA M TPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTep,
MPY>KUHHBINA TUCTOJIET, ABUKEHUE UCKYCCTBEHHBIX CIIYyTHUKOB U PAKET.
Hcmonbp3oBanne 3aKOHOB MEXAHUKH [UISI OODBSICHEHUS ABW)KEHUS HEOECHBIX TEI U
I Pa3BUTHUS  KOCMUYECKHUX  HCCIEAOBAHWM, TpaHULbl MNPUMEHHUMOCTH
KJTaccmueckor MexaHnku. MIMuTanmss HEBECOMOCTH

JlabopaTopHble 3aHATHS
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Jlaboparopuas pabora 2. HccnemoBaHue cBsi3U pabOThl CUJIBI C HW3MEHEHHEM
MEXAHUYECKOM HEPIuu TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOI'O JKI'yTa

CamocTtosTenbHas pabota o0yJaronmxcs: y4eOHUK, 3a/1a4u

Paznen 3. MoJsiekyasipHasi pu3uKa 1 TEPMOAMHAMHUKA

17

Tema 3.1
OCHOBBI MOJIEKYJISAPHO-
KHHETHYeCKOH Teopuu

Copaepxxanue yueOHOIro MaTepuaJa:

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM M HX OIBITHOE
obocnoBanue. bpoyHoBckoe naBwxkenue. Huddysus. Xapakrep IBHKECHUS U
B3aMMOJICHCTBUS YacTULl BellecTBa. MoJieln CTpPOEHHsl Ta30B, XHUJIKOCTEH W
TBEPAbIX TeJ U 00BSCHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3TUX Mozeneil. Macca u
pasmepsl Monekyn. KonumuectBo BemiectBa. [locrosiHHas ABorazapo. TemoBoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana temmneparyp Llenscus.
Mogens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOMH
TEOPUM HUJEaIbHOro rasa. AOCONIOTHAas TeMIeparypa Kak Mepa cpenHeil
KWHETHUYECKOW PHEPIruu TEIUIOBOro JBM)KEHHUS dacTull rasa. lllkama temmepartyp
KenpBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa-Knanelipona. 3akoH
HansToHa. W3ompomeccel B HAEANBHOM Tra3e C IOCTOSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpencTaBIEHUE H30MPOLECCOB: HM30TEPMa, H30X0pa,
n3o0apa. TexHuueckue ycTpoHCTBA M MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapometrp*

HpaKTI/I‘{eCKHe 3aHATUA

[Tpaktuyeckue pabotel: M3mepeHne Maccsl BO3AyXa KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tra3a

CamocrosiTenbHas paboTa o0yJaronuxcsi: yaeOHUK, 3a1a9u.

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota 3. M3yueHue ogHOT0 U3 U30IPOIIECCOB

Tema 3.2
OCHOBBI TEPMOIMHAMHKH

CopaepixaHue y4eOHOro MaTepuaJa:

Buytpennsst osneprus. Pabora wu Termsomnepenada. Komu4ecTBO —TEIMIIOTEHI
VYpaBHeHnne temnoBoro Oamanca. [lepBoe Havano TepMOAMHAMHUKUA. ATUAOATHBINA
npouecc. Bropoe Hauano TepmonuHamuku. TersnoBbie aBuratenu. KITJ]
TerioBoro aurarens. Oxpana mnpupoapl. TepMoamHaAMUYecKas CHCTEMa.
BHyTpeHHSssI SHEprusi TePMOAMHAMUYECKON CHCTEMBI U CHOCOOBI €€ M3MEHEHHSI.

12




KonngectBo TemnoTsl u pabota. BHyTpeHHss 3HEprust 0JHOATOMHOT'O UJI€aJIbHOIO
raza. Buael Temonepenadd: TEIUIONPOBOJHOCTb, KOHBEKLHS, H3JIy4CHHE.
VYaenpHas TEIUIOEMKOCTh BewlecTBa. KoaM4ecTBO TEIIOTHI IPH TEIIONEpenaye.
[Tonsstue 006 agmabatHoMm mporecce. [lepBplii  3aKOH  TEPMOAWHAMHKH.
[IpumeHeHne mepBOro 3akoOHa TEPMOJUMHAMUKM K H3ompoueccaM. ['paduueckas
UHTEepHpeTanus paboThl raza. Bropoil 3akoH TepmonmHamuku. HeoOpatumocTtb
npoueccoB B npupoge. TermnoBble MamuHbl. [IpyHIMIBL AEHCTBHSA TEIUIOBBIX
mamuH. [IpeoOpa3oBaHusi »HEpruM B TEIUIOBBIX MammHax. Koaddunment
IOJIE3HOr0 JAeWcTBUS TeruoBoi MamuHbl. [lukin KapHo u ero kxosdduuument
MI0JIE3HOTO JICUCTBUS. DKOJIOTHIECKUE TPOOIEMbI TEIUIOHEPTETHKHU. TeXHn4IecKne
YCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHME: ABUIaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOIUILHUK, KOHIUIIMOHED *

JlaGopaTropHble 3aHATHSA

JlaboparopHas pabota 4. I3mepeHue yaenbHON TeII0EMKOCTH

CamocTosTenpHas paboTa o0ydaronmxcs y9eOHUK, 3a1a9u

Tema 3.3
ArperatHbie COCTOSIHUA
BelecTBa U ga3oBble
nepexoabl

Conep:xaHue yuedOHOTro MaTepuaJa:

[TapooOpa3oBanne u koHaeHcamnus. HMcmapenwe W kureHue. AOCONIOTHasS U
OTHOCUTEIIbHAS BJIAXKHOCTh BO3ayXa. HacelmeHHBIH Tap. YaenpHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIEepaTyphl KUTIEHUS OT JnaBleHUs. TBepmoe
teno. Kpucramnmueckue u amopgHble Tesna. AHH30TPONHS CBOWCTB KPHUCTAJIIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe MaTepuanbl. [InaBneHne u KpucTaIU3aIys.
VnenpHas Teriora masieHus. Cyonumanusi. Y paBHEHHE TEIIOBOTO Oaianca*

HpaKTI/I‘{eCKHe 3aHATUA

[TpakTnueckast pabora: TexHUUYECKHE YCTPOICTBA M MPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHM IOJIyYEHHS] COBPEMEHHBIX
MaTepHaJoB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH

CamocTtosTenpHas paboTa oOydaromuXcs: Y4eOHUK, BBIPACTHTH JOMa KPHUCTAILI
COJIM M omHcarh mpouecc Kpucramwimizauuu. [loaroroBka k 3adery mo pasnueny
«MomnekynsipHas pu3uka ¥ OCHOBBI TEPMOAMHAMUKH

JlaboparopHble 3aHATHA

JlaboparopHas padota 5. OnpeneneHue BIaXXHOCTH BO3IyXa
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Paznen 4. diekTpoamHamMuka

26

Tema 4.1
DIeKTPOCTATHKA

Conep:xanue yueOHOro MaTepuaJia:

DJeKTpu3anusa Tell. DJIEeKTpU4ecKuil 3apsa. J[Ba BHIa AIEKTPUUECKUX 3apsIOB.
[IpoBOIHUKH,  JUAJNEKTPUKA U TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
3NIeKTpUYecKoro 3apsana. BzaummopeiictBue 3apsnoB. 3akoH Kymona. TouedHsblit
AIIEKTPUYECKUI 3apsii. DieKTpuueckoe moje. HampsykeHHOCTh 3JIEKTPHUYECKOro
nosis. [IpuHIUN Cynepno3uiuu 3JMeKTPUYEeCKUX Mosied. JIMHUM HanpsKeHHOCTH
anekTpudeckoro mnoisig. Pabora cun asnektpocratuueckoro nois. Ilorennuman.
Pasnocte morennmanoB. [IpoBOIHUKH U AUDIEKTPUKU B DIEKTPOCTATHYECKOM
nosie. Jludnekrpuueckass IMPOHULIAEMOCTb. JJEKTpoeMKocTb. KoHnzaeHcarop.
DJIEKTPOEMKOCTb IJIOCKOTO KOHJEHCATOpa. DHEPrusl 3apssKeHHOI0 KOHJIEHCAaTopa™

[IpakTueckue 3aHsATUS

[Ipaktuueckne pabotel:  M3MmepeHue  DIIEKTPOEMKOCTH  KOHJEHCATOpA.
TexHuueckue yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: BJIEKTPOCKOI,
ANEKTPOMETP, SJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE JIIEKTPONPHUOOPOB,
KOH/JIEHCATOP, KOMMPOBAJIBHBIN anmapar, CTpyHHbIN IPUHTEP

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

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

Conep:kanue y4eOHOT0 MaTepuaJia:

DIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. cTrounuku
toka. Cuna Toka. [loctosiuubiil Tok. Hanpsiokenue. 3akon Oma 11 ydacTKa LEMH.
ONEKTPUYECKOE  CONPOTUBIEHUE.  YJIENbHOE  CONPOTHUBIICHUE  BEIIECTBA.
[TocnenoBarenbHOe, MapajjieibHOE, CMEIIAaHHOE COEAMHEHHE IPOBOJHUKOB.
Pabota snexrpuueckoro Toka. 3akoH Jlxoyinsg-Jlenna. MOIHOCTD 3JIEKTPUUYECKOTO
TOKa. DJEKTPOABMKYINASI CUJIa U BHYTPEHHEE COINPOTHBIECHHE HCTOYHHMKA TOKA.
3akon OMa 1t MOJTHOM (3aMKHYTOM) JeKTprudecKon rienu. KopoTkoe 3amMmbikaHue.
DJIEKTPOHHAsA MPOBOJUMOCTb TBEPIBIX METALIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT TemMmeparypsl. CBEpXMPOBOAMMOCTb. DJIEKTPHUUECKUI TOK B BaKyyMe.

CaolicTBa 311eKTpOHHBIX MydKoB. [lomympoBomuuku. CoOCTBEeHHAss U MPUMECHas 6
POBOIUMOCTb HOJTYIPOBOTHUKOB. CoiicTBa p-n-iepexona.
[TomynpoBOIHUKOBEIE MPUOOPHL. DIEKTPUUECKUNH TOK B pacTBOpax W pacijiaBax
AIIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS JUCCOIMALUSA. DIEKTPOIN3. DIEKTPUUESCKHMA
TOK B razax. CaMOCTOSITENbHBIN H HECAaMOCTOSTENbHBIN pa3psa. Monnus. [lnazma*
[IpakTueckue 3aHsATUS
[Ipaktnyeckas pabora: TexHUueckMe  yCTPOMCTBA W HPAKTUYECKOE
NpUMEHEHHEe:  aMIepMeTp, BOJBTMETP,  PEOCTaT, WCTOYHUKH  TOKa,
3JIEKTpOHArpeBareibHble  MPUOOPBI,  BJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JINOJI, TEPMHUCTOPHI U ()OTOPE3UCTOPHI,
MIOJTYITPOBOJIHUKOBBIN 1MO]1, TAJIbBAHUKA
JlaGopaTopHble 3aHATHSA
JIaGopatopHas pabota 6. V3ydyeHue cMeIaHHOro COeMHEHUS PE3UCTOPOB.
JlabopaTtopHas pabota 7. VIaMepeHue aIeKTPOIBIKYIIEH CUIIbI HCTOYHHKA TOKa 4
Y ero BHYTPEHHEr0 CONPOTHUBIICHHSI
I cemectp:
MaKCHMMAaJbHas HATPY3Ka: 60
o0s3aTesIbHAsI HATPY3Ka: 51
JICKIIMH 29
NpaKTHYeCKHe padoThl: 8
JabopaTopHbIe 3aHATHSI: 14
CaMoOCTOsITeIbHAsA padoTa 9
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Tema 4.3
MarsHuTHoe 1oJie.
DJIeKTPOMArHUTHAS
HHIAYKIHS.

Conep:kanue y4eOHOT0 MaTepuaJia:

IlocTosiHHBIE MarHuThl. B3aMMOJEHCTBHE IMOCTOSHHBIX MarHuTOB. MarHutHoe
noJsie. Bextop MaruuTHON MHAYKUMU. [I[prHIMD Cynepno3uiu MarHUTHBIX TTOJICH.
JIuaun marautHOM uMHAYKIMU. KapruHa 1MHUNA MarHUTHOW HWHAYKIUU IOJA
IIOCTOSIHHBIX MarHUTOB. MarHuTHoOE IoJie NMPOBOJHUKA ¢ TOKOM. KapTuna nmHui
WHIYKIUA MAarHUTHOTO IIOJISI JUIMHHOIO IIPSMOIO IIPOBOJAHMKA M 3aMKHYTOT'O
KOJIBLICBOTO IPOBOJHHUKA, KaTylIKH ¢ TOKOM. OmbIT Opcrena. Bzanmmonelictue
IPOBOAHMKOB ¢ TOKOM. Cuia Aminepa, ee MoJysb U HarpaBieHue. Cuna Jlopenua,
€ec MOAYJIb W HalpaBlcHHE. J[BHKEeHHE 3apsHKCHHOM YacTHLBI B OJHOPOAHOM
MarHuTHoM nosie. PabGora cuibl  JlopeHua. SIBieHHe 3JIEKTpOMAarHUTHOU

uHAyKuu. IloTok BekTOpa MarHMTHOM MHIYKUMHU. OJIEKTPOABIKYIIAs CHIIA 4 OK 01
UHAYKIMHU. 3aKOH  JJieKTpoMarHuTHoW  uHaykuuu  @apaznes. Buxpesoe OK 02
JJIEKTPUUECKOE T0J€. OJEKTPOJABMKYILAS CHUJIa WHAYKIUHM B IPOBOJHHKE, OK 03
JBUKYIIEMCS] TIOCTYNATEIbHO B OJJHOPOJAHOM MarHutHoMm node. IIpaBuio Jlenna. OK 04
WHayKTUBHOCTb.  SIBJE€HHME  CaMOMHAYKUMH.  OJEKTPOABIDKYILAsS  CHIIA OK 05
CAMOMHJIYKIMHU.  OHEpruss  MarHUTHOIO  MOJsA  KaTylIKM € TOKOM. OK 07
DNEKTPOMarHuTHOE MoJje™
[IpakTueckue 3aHsATHUS
[TpakTuyeckue paboTel: V3ydeHue MarHUTHOTO MOJISl KATYIIKH C TOKOM.
TexHuuyeckue yCTpoilcTBA M MNPAKTHUYECKOE TMPUMEHEHHUE: IOCTOSHHbIE
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBUIATENb, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHII, MHAYKIIMOHHAS 11€Yb
JlabopaTopHble 3aHATHS
JlabopaTtopHas pabora 8. WcciaenoBanue AEUCTBUS MOCTOSTHHOTO MarHuTa Ha 4
paMKy ¢ TOKOM
JlabopaTtopHas pabota 9. M3ydenne siBJICHUS 2JIEKTPOMAarHUTHON WHAYKITUU
CamocrosiTenpHas paboTa 00yJaronuxcsi: MOBTOPEHUE, 3a/1a9n 2
Pasznea 5. Kosiedanus 1 BOJTHBI 24
Tema 5.1 Mexannueckne | Cogep:kaHue y4eOHOro MaTepuaJa: OK 01
U 3J1eKTPOMATHUTHbIE Konebarenbnas cucrema. CBoOOIHbIE MeXaHUYeckue kojiebanus. ['apmMmonnueckue 6 OK 02
KoJieOaHust kosebanus. Ilepuoxa, dvactota, ammuutyna U (asa konebanuid. I[IpyKMHHBINA OK 04
MasiTHUK. MaremaTHuecKuil MasTHUK. YpaBHEHHE TapMOHUYECKHX KOJeOaHUM. OK 05
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[IpeBpaiienrie SHEpPruM NpU TapMOHMYECKUX KoJjebanusx. KonebaTenbHblii
KOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIC KOJICOAHUS B HICATHHOM KOJIeOaTeIbHOM
KOHType. AHAJIOTHUS  MEXIY MEXaHWYECKMMH U  3JIEKTPOMAarHUTHBIMU
kosnebanusimMu. @opmyna Tomcona. 3aKkOH COXpaHEHHUS SHEPIUU B HJICATBHOM
KonebaTesibHOM — KoHType. IlpencraBienwe o  3aTyxaroumux  KojeOaHUsIX.
Brinyxennbie MEXaHUYECKUEC Koe0anus. Pe3onanc. BrinyxneHnbie
JJICKTpOMAarHuTHhIe  KojeOanus.  IlepemenHwnii  Tok.  CHHYCOMJANBHBINA
MepeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYTHOE U JIEHCTBYIOIIEE
3HaYeHHE CUJIBI TOKa U HanpsbkeHus. Tpancdopmatop. [IpousBoacTso, nepenaya u
MOTpeOICHUE PIIEKTPUUECKON IHEPTUU. IKOJOTUIECKUE PUCKU TIPH MTPOU3BOJICTBE
3JeKTpudYeckol  sHepruu. KynbTypa HCHOIB30BaHUS  JJIEKTPOIHEPTUU B
MTOBCETHEBHON KUZHH ¥

HpaKTI/IquKI/IC 3aHATUA

[IpakTuueckue paboTel: MccnempoBaHue 3aBUCHUMOCTH —IE€pUOJIa  MAaJbIX
Kosie0aHUH Ipy3a Ha HUTU OT JUIMHBI HUTH M Macchl rpys3a. TexHuueckue
YCTPOMCTBA M IIPAKTUYECKOE ITPUMEHEHHUE: JIEKTPUYECKHUM 3BOHOK, F€HEpaTop
IIEPEMEHHOT0 TOKA, JJMHHUH JIEKTponepeaay

JlaGopaTopHble 3aHATHSA

JlabopaTtopHas pabota 10. UccnegoBanue nepeMeHHOT0 TOKa B MU U3
MOCJIeTIOBATEIBHO COSTMHEHHBIX KOHIEHCATOPa, KATYIIKH U PEe3UCTOpa

Tema 5.2 MexanunueckKue
U 3JIEKTPOMATHUTHBbIE
BOJIHBI

Copepxxanue yueOHOIro MaTepuaJa:

Mexannueckue BOJHBI, yciaoBusl — pacnpoctpaHeHus. Ilepuwon.  Cxopocth
pacnpocTpaHeHuss W JAauHa BoyiHbL. [lomepeuyHble W TPOAOJIBHBIE BOJIHBIL.
Wntepdepentyst u audpakius MeXaHMUecKuX BOJMH. 3ByK. CKOpOCTh 3BYKa.
I'pomkocts 3Byka. Bricota Tona. TemOp 3Byka. DJI€KTpOMarHUTHbBIE BOJIHBIL.
VYcnoBusa U3My4eHHs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTalus BEKTOPOB
E, B, v B oanexkrpomarHuTHONW BoOJiHE. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeoMIIeHHe, nospu3anus, audpaxius, narepdepenuus. CKopocTb
JJeKTpOMarHuTHeIX BoOJH. Illkama saexkTpoMarHUTHBIX BOJIH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJH B TeXHUKE U ObITy. [IpuHUIMOBI paanocBs3M U
TeneBuAeHus. Panuonokanus. DNEKTPOMAarHUTHOE 3arpsi3HEHHE OKpYKarolleu
cpenbr®

OK 07
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HpaKTH‘lGCKI/Ie 3aHATUA

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

CamocrosTenbHas pabota 00ydJaroIuxcs: MOATOTOBKA K 3aUeTy 10 pa3Jieny
«Konebanust u BOJHBI)

Tema 5.3
OnTuka

Copepxxanue yueOHOIro MaTepuaJa:

I'eomerpuueckas ontuka. [IpsamonuHeliHOe  pacnpoCTpaHEHHME CBeTa B
onHoponHou cpene. Jlyu cera. Todyeunblii MCTOUHHMK cBeTa. OTpa)keHUE CBETa.
3akoHbl oOTpakeHus cBera. [locTpoeHne u300pakeHHI B TUIOCKOM 3epKalle.
[Ipenomnenue cBera. 3aKOHBI TMPENOMJICHHUS CBeTa. AOCONIOTHBIA TOKa3aTesb
npesnomienus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yroia MOJHOIO
BHyTpeHHero otpaxeHus. Jucnepcusi cera. Cl0oXHBIM cOCTaB O€JIOro cBeTa.
[[Ber. Cobwuparomue u pacceuBarone JauH3bL. ToHkas nuH3a. DokycHoe
paccTosiHWE W ONTHYECKas cujla TOHKOW JuH3bl. [locTpoeHue m3zoOpaxkeHuil B
COOMpAIONIMX U paccenBaroLIMX JuH3aX. PopMmysna TOHKOM JMH3BL. YBeTUYEHHE,
JaBaeMoe JMH30M. [Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKHU. BonHoBas
onrtuka. MaTepdepenius ceera. KorepeHTHbIe HCTOYHUKH. Y CIIOBUS HAOJIIOJCHUS
MaKCHMyMOB U MUHUMYMOB B UHT€p(EPEHIIMOHHONW KapTUHE OT JIBYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB. Jludpakuus cBera. JudpakuuoHHas peleTka.
VYcnoBue HaOMIOIEHNS TTIaBHBIX MAKCUMYMOB IIPHU NaJICHUH MOHOXPOMAaTHYECKOIO
cBeTa Ha T pakuMoHHYIO pemieTky. [Tonspusanus ceera*

[IpakTueckue 3aHsATHUS

[TpakTuyeckue pabotel: Habmoaenue aucnepcun cBera. TexHuueckue
YCTpOMCTBA U MPAKTUUECKOE MPUMEHEHHUE: OUKH, JIyna, (poToarnrmapar,

IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OINTHKA,

T paKIMOHHAs peleTKa, MOJISPOU, TEIECKOI

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota 11. Onpenenenue moxkaszaresns MPEJIOMIICHUS CTEKIIA
JlaboparopHas pabdota 12. MccrienoBanre cCBONCTB N300pakeHUI B JTMH3aX

CaMocTosTenbpHas pa60Ta 06yan01111/1xc;1: y‘-Ie6HI/II(, 3aga4un
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Pa3znen 6. OCHOBBI cienAJIbHOM TEOPUH OTHOCUTEJIbHOCTH

Tema 6.1
OcHoOBBI TEOPUM
OTHOCUTEJbHOCTH

Conep:xanue yueOHOro MaTepuaJia:

I'paHunBl TPUMEHMMOCTH KJIacCUYECKOM MexaHuku. lloctynarsl crnennanbHOU
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETAa B BAaKyyMe,
INPUHUMUIT OTHOCUTEJIBHOCTH OiHIITEeMHA. OTHOCUTEIBHOCTh OJAHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM M COKpalleHUEe JUIMHBL. OJHEPrusi U HUMITYJIbC
pEeNATUBUCTCKOM  4YacTUlbl. CBA3b MacChl € DJHEPrued U UMIYJIbCOM
PEIAATUBUCTCKON YaCTUIIBI. DHEPTUSI TOKOSI CBOOOTHON YaCTHIIBI

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

OK 01
OK 02
OK 04
OK 05
OK 07

Paspen 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 ucciegoBanue ¢orodpdekra. Onbitel A.Tl.
CroneroBa. 3akonbl (orodddexra. YpapHenue DiiHmreriHa s (portodrddekra.
"Kpacnas rpanuna" dotoaddexra. anenue cera. OmbiTel I1.H. JleOenena.
XUMUYECKOE JEHUCTBUE CBETa. TEXHUYECKHE YCTPOWCTBA M IMPAKTUYECKOE
npuMeHeHue: (OTorNeMeHT, GOTOAATYNK, COTHEeUHas: 6aTtapesi, CBeTOANO]

Tema 7.2
Crtpoenue atoma

Copaepxxanue yd4eOHOIro MaTepuaJa:

Mognens aroma Tomcona. OmbiTel Pe3epdopaa 1o paccesHUIO -4acTHULL.
IInanerapnas monens aroma. Iloctynmatel bopa. M3nydeHune wu morsonieHue
(OTOHOB TpU MEpexoJie aromMa C OJHOTO YPOBHS SHEPrMM Ha Jpyroi. Bups
criekTpoB. CHEKTp ypOBHEM SHEpPrMM aromMa BOJOpOJa. BoyIHOBBIE CBOMCTBa
gactull. Bonnsl ne bpoins. KopnyckynspHo-BonHOBO# ayanusm. CliOHTaHHOE U
BBIHYX/ICHHOE M3iydeHue. Judpakuus 3eKTpoOHOB B KpHUCTaLUIax. Y CTPONCTBO U
OpUHIUI paOoThl Ja3epa. TexHuyeckre ycTpoicTBa U MPAaKTUUYECKOE TPUMEHEHHE:
CHEKTPaJIbHBIN aHaIu3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMIBIOTED

HpaKTI/I‘-ICCKI/IC 3aHATUA

[IpakTnueckas pabora: Habmonenue nuHeiiuaTroro crnekrpa

Tema 7.3
ATOMHOE PO

Copepxxanue y4eOHOro MaTepuaJa:

OKCIIEPUMEHTHI,  JTOKa3bIBAIOIIME CIIOXKHOCTh  CTpoeHUs saapa. OTKpbeITHE
panuoaktuBHOCcTH.  OmnbiTel  Pesepdopaa  mo  ompepeneHHio  cocTaBa
panguoakTuBHOro wu3nydenus. CpoiictBa anbda-, Oera-, raMMa-u3IydyeHUs.

OK 01
OK 02
OK 04
OK 05
OK 07
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BnusHue paaumoakTHUBHOCTH HA JKHMBbIE OpraHu3Mbl. OTKpbITHE MPOTOHA U
Helitpona. Hykionnas wopens simpa [eisenOepra-Banenko. 3apsn  sjpa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnajn. IIEKTPOHHBIA U MTO3UTPOHHBIN
Oera-pacnaj. ['aMMa-uzimyuenue. 3aKOH paJiMOAaKTUBHOIO pacnajia. DHEPIus CBs3U
HYKJIIOHOB B sizpe. fnepubie cuwibl. JledexkT maccel sigpa. SnepHble peakiiui.
Jenenue u cuntes anep. AnepuHelii peakrop. TepmosiaepHsblil cunres. [Ipodaemsl n
NEPCIEKTUBBl  SAEPHOM HHEPreTUKU. OKOJIOTMYECKHE aCHEeKThl  SACPHOM
DHEPreTUKU. OJeMEHTapHble 4acTUIpl. OTKpbITHE MNO3UTpOHA. MeToabl
HAOMIOJIEHUsI M PETUCTpPAallMM JJIEMEHTapHbIX dYacTull. DyHIamMeHTalbHbIE
B3auMoyeiicTBusl. EqMHCTBO (pu3nueckoil KapTUHbI MUpa

HpaKTI/IquKI/IC 3aHATUA

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

TexHuyeckue ycTpoHCTBAa M MHPAKTUUYECKOE MPUMEHEHHE; JI03UMETp, Kamepa
Busbcona, siaepHblil peakTop, aToMHas Oom0a

CamocTtosTenbHas pabota o0ydaronmxcs: y4eOHUK, 3a/1a4u 2
Pa3nen 8.9/1eMeHTHI ACTPOHOMUY U ACTPOPU3MKH 34
Tema 8.1 Copepxanue y4eOHOro MaTepuaJa:
DJ1eMeHTBI ACTPOHOMMHU Otanbl pa3BUTHS acTpoHOMHH. l[IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
U ACTPOPU3NKH actpoHomuu. Bun 3Be3gHoro Heba. Co3Be3nusi, spKHe 3Be3[Ibl, IMJIAHETHI, HX
Bugumoe nBuxkeHue. ConHeuHas cuctema. [lnmaneTs! 3eMHOM rpynmbl. [lnaneTsi-
rurantel. Mansie Tena ConHeunoil cuctemsl. ConHile, ¢otocdepa u atmochepa. OK 01
Conneynasi akTUBHOCTh. Mcrounuwk »sHeprum CojHI@ W 3Be3A. 3BE3/bl, HX OK 02
OCHOBHBIE XapakTepUCTUKH. [[narpamMma "CHeKTpajdbHBIA KJIacC - CBETUMOCTB'. OK 03
3Be3/1bl TJIAaBHOM TOCIIEOBATENIPHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTB" Jis 2 OK 05
3BE€3]1 TJIaBHOM MOCJEI0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 38e3/1. COBpeMEHHbBIE OK 07

IIPEICTABICHUS O MPOUCXOXKACHUU U 3BOJIONUU COJHIA W 3BE3]. OTambl )KU3HU
3Be31. Mueunsiii Ilyte - Hama ["anmaktuka. CrnmpaneHas cTpykrypa I'anmaktukw,
pacnpenenenue 3Be3, raza W neuid. [lomoxenme u gaBwkenne ConaHua B
lanaktuxe. Tunsl ramaktuk. Ilmockas u cdepuyeckas mojacucreMsl ['amakTUKu.
Pannoramaktukn u KkBa3apel. UepHble ABIPBI B s/Ipax TaJaKTUK. BceneHHas.
Pacmupenne Bceenennoil. 3akon Xa60ma. Pasberanume ramaktuk. Teopust
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Bboawmoro B3peiBa. PenrkroBoe n3nyuenue. Macmrabnas ctpyktypa Beenennoii.
Meraranaktuka. Hepeniennbie mpo6iemMbl acTpOHOMUU

JlaboparopHble 3aHSITHS

Jlaboparopuass pabora 13. HaOmogeHuss HEBOOPYKCHHBIM TIJIa30M  C
HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUH ISl ONPENENIEeHUs MOJ0KEHUS 2
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qust CeBepHOro
NIOJIyHIApHS] U SIPKUE 3BE3/1bI
IIpomexyTouHas arrecTanms (3K3aMeH) 30
II cemectp:
MaKCHMMAaJibHas HATPY3Ka: 84
00s13aTeJIbHAs HATPY3KAa: 44
JICKIIMH 24
NpaKTHYeCKHe 3aHATHUS: 8
JabopaTopHbie padoThI: 12
caMocTosiTe]IbHAas padora: 10
NMPOMEKYTOUYHAS ATTECTALMA: 30
3a roa:
MaKCHMaJIbHasi Harpy3Ka: 144
o0s3aTe/IbHAsi HATPYy3Ka: 95
JICKIMH: 53
NPaKTHYeCKHEe 3aHATHSA: 16
JJabopaTopHbIe padoThI: 26
caMoCTosITe/IbHAsA padoTa: 19
NMPOMEKYTOUYHAS aTTecTalms: 30

*
HpOd)eCCUOHCZJZbHO OPUEHMUPOBAHRHbLE DJIEMEHNTbL
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3. YCJIOBUSA PEAJIM3ALIMHU YYEBHOTI'O ITIPE/IMETA

3.1. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecrevYeHn 0

B cootBercTBum ¢ TpeboBanmsimu @I'OC COO k mMaTepHaTbHO-TEXHUYECKOMY 00€CTICUeHUTO
ydeOHoro mpoiecca 0a30BbIii YpOBEHb Kypca (PU3MKH HA YPOBHE CPETHETO 00IIero oOpa3oBaHUS
JOJDKEH M3Yy4aTbCs B YCIOBHUSX KaOuWHeTa (PU3UKU WIM B YCIOBHUSIX MHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB EeCTECTBEHHO-HAY4YHOro IMKiIa. B kabunere (U3MKM JODKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHUE JIIsl BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe 1o (pru3nKe MpaKkTHIeCKUX
paboT M JAeMOHCTpalMOHHOE obopynoBaHue. JleMoHcTpanmoHHoe 00opynoBaHue (OpMHpYETCs B
COOTBETCTBUM C MPHUHLUIOM MHUHUMAIBHON JOCTATOYHOCTH U 00ECleYyMBaeT IOCTAaHOBKY
MEPEYHCIICHHBIX B IPOrpaMMe Mo (PU3MKE KITFOUEBBIX AEMOHCTPALUI ISl UCCIIEIOBAHUS N3Y9aeMBbIX
SBJIGHUA M TIPOIECCOB, OSMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKHX
npuMeHeHuid. JlabGopaTopHoe oOopynoBanue s JAO0OPAaTOPHBIX M MPAKTHYECKUX padboT
dbopMupyercst B BUJe TEMAaTHYECKIX KOMIUIEKTOB U 00€CIeUnBaeTCA.

B pacuére omHOro KOMIUIEKTa Ha JABYX OOydaromuxcs. TeMaTHYecKHe KOMIUICKTHI
1abopaTopHOro 00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUU
AHAJIOTOBBIX M IM(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPUTEIBHBIX CHUCTEM B BHJC
HU(POBBIX JTAOOPATOPHIA.

ObopynoBanue yueOHOT0O KaOUHeTa:

- IOCA/I0YHBIE MECTa MO KOJTUYECTBY 00yUaIOIINXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3aJ1aHUA U1 IPOBEPOUYHBIX PadoT;

- IpoheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpercTBa 00ydeHus:

- IEPCOHAIbHBIA KOMIBIOTED € JIMIIEH3MOHHBIM NIPOTPAMMHBIM 00€CIIEUEHUEM;

- IPOEKTOP C IKPAHOM.

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

[TpumMepHbIii IepedeHb JeMOHCTPAlMOHHOTO U J1a00paTOpHOro 000py10BaHMS:
nudposas nadoparopusi Mo GU3UKE IS TPETOIaBaTEeNs;
udposas 1adopatopus 1o Gpusnke 11 00yyaromerocs;
BEChI TEXHUYECKHE C Pa3HOBECAMU;
KOMILIEKT /1715 1TaOOpaTOPHOTO MPaKTUKyMa 110 OITHKE;
KOMIUIEKT /17151 JTaOOpaTOPHOTO MPaKTUKyMa 110 MEXaHHUKE;
KOMIUIEKT  JUii  Ja00OpaTOpHOTO  NpakTUKymMa IO  MOJEKYISIpHOW  (usmke
Y TEPMOJMHAMUKH;

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

8. KOMIUIEKT Il M3y4eHHs] BO3OOHOBIISIEMBIX MCTOYHUKOB YHEPTUHU (COJIHEUHOH, BETPOBOM
SHEPruH, OM0-, MEXaHUYECKOU U TEPMORIIEKTPUUECKON IHEPTETHKH );

9. ammepmeTp J1abOpaTOPHBIN;

10. BosmbTMETp 1a00PATOPHBIN;

11. xonopumeTp ¢ HAGOPOM KaTOPUMETPUUECKUX TET;

12. TepMmomeTp J1abopaTOPHHBIIi;

13. KOMIUIEKT JUTS H3y4YECHUs OCHOB MEXaHUKH, IMHEBMATHKH
Y BO30OHOBJISIEMBIX HICTOUHUKOB SHEPIHH;

14. GapomeTrp-aHEpOHL;

S S
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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 PETYIIUPYEMBIA;

BeO-Kamepa Ha MOJBUKHOM IITATHUBE;

BUJICOKaMepa sl paboThl C ONTUYECKUMH TPUOOpaMH;
reHepaTop 3BYKOBOIA;

TUTPOMETP (IICUXPOMETP);

Ipy3 HaOOPHBIA;

JUHAMOMETP JEMOHCTPALIMOHHBIH;

KOMIUIEKT MOCY bl IEMOHCTPAIIMOHHOM C MIPUHA/IICKHOCTSIMH;
MaHOMETD JKHJIKOCTHOU JEMOHCTPALlMOHHBIM;

METp JE€MOHCTPAIIMOHHBIN;

MHUKPOCKOII IEMOHCTPALIMOHHBIH;

HAcOC BaKyyMHbBI KOMOBCKOT0;

CTOJIUK TTOTbEMHBIN;

IITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHUIA;

ANEKTPOIUINTKA;

HaOOp IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALMOHHBIN MO JMHAMHUKE BPAIIATEIbHOTO TBUKCHUS;
HaOOp IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJIECOAHUSIM;
Ha0Op IEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHUI;

BEJIEPKO apXuMea;

MasiTHUK MaKCBEJLIa;

Ha0Oop TeJ paBHOTO 00beMa;

Ha0Op Ten paBHOM MacCHI;

puOop Ui IEMOHCTPAIMHA aTMOC(EPHOTO 1aBICHUS;
MIpU3Ma, HAKJIOHSIOLIAsICS C OTBECOM;

phluar 1eMOHCTPAlMOHHBIH;

COCYJIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOM JIEMOHCTPalMOHHBI;

TpyOKa HbIOTOHA;

1ap mackais;

HabOp 1IEMOHCTPALIMOHHBIN 110 MOJIEKYIAPHON (PU3UKE U TEIIJIOBBIM SIBJICHUSIM;
Ha0Op IEMOHCTPAIIMOHHBIH 110 Ta30BBIM 3aKOHAM;

Ha0op KanmmuIIpOB;

TpyOKa AJi JEMOHCTPAIIUYA KOHBEKIIUU B KHUJAKOCTH;
LMJIMH]IPBI CBUHIIOBBIE CO CTPYTOM;

ap ¢ KOJIbLOM;

BBICOKOBOJIbTHBIM UCTOYHHK;

reHepaTop BaH-Je-Tpaada;

JO3UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SIIMKAX;

KOMIUIEKT  OpuOOpOB U TMPUHAMIEKHOCTEH Ui JEMOHCTpAallud  CBOMCTB

QJICKTPOMATIrHUTHBIX BOJIH,

56.

KOMIIJIEKT HpI/I60pOB JIIsL HU3Yy4YCHUA IMPUHIIUIIOB paguornpucMa

U paguoriecpeaaim,

57.
38.
59.
60.
61.

KOMIUIEKT MPOBO/IOB;
Mar"uT JyrooOpasHbIii;

MAarHMuT MOJIOCOBOW IEMOHCTPAIIMOHHBIN;
MalIfHa IeKTpodopHas;

MAasITHUK 3JIEKTPOCTATUYECKU;

62. HabOp MO U3YYEHUIO MATHUTHOTO TIOJIS 3€MIIH;
63. HabOp TEMOHCTPAITMOHHBIN TI0 MATHUTHOMY ITOJIFO KOJIBIIEBBIX TOKOB;
64. HaOop 1EMOHCTPALMOHHBIN IO TOTYIPOBOTHUKAM;
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65. HaOOp 1EMOHCTPALMOHHBIN IO TOCTOSIHHOMY TOKY:;

66. HabOp 1IEMOHCTPAIIMOHHBIH 110 3JIEKTPHUYECKOMY TOKY B BaKyyMe;
67. HaOop IEMOHCTPAITMOHHBIN TIO AJIEKTPOANHAMHUKE;

68. HabOp [1J1s IEMOHCTPAIIUN MAarHUTHBIX TIOJIEH;

69. HaOOp 1S IEMOHCTPAIUY YIIEKTPUICCKHX TIOJIEH;

70. TpancdopmaTop y4eOHBIH;

71. manodka CTCKIISTHHAS,

72. nanoyka 300HUTOBA;

73. mpubop neHa,

74. cTpesku MarHUTHBIE HA MITaTUBAX;

75. cynTaH 371€KTpOCTaTUYECKUI;

76. IITATUBBI U30IUPYIOIINE;

77. 3IeKTpOMarHuT pa3z0oopHBIA;

78. HabOp AEMOHCTPALIMOHHBIN MO0 TEOMETPUUYECKOM ONTHKE;
79. HabOp TEMOHCTPAIMOHHBIH 110 BOJIHOBOU ONTHKE;

80. CIEeKTPOCKON JABYXTPYOHBIif;

81. HabOp CIEKTPATBHBIX TPYOOK C MCTOYHUKOM ITHTAHHS,
82. ycranoBka A uzyuenus porosaddexra;

83. Habop IEMOHCTPAIIMOHHBIN O IIOCTOSTHHOM TIaHKA;

84. KOMIUIEKT HaIJISIHBIX TOCOOUH /IS TOCTOSIHHOTO UCIIOJIb30BAHMUS,
85. KOMIUIEKT MOPTPETOB I 0OPMIICHHS KAOMHETA;

86. KOMIUIEKT IEMOHCTPAI[MOHHBIX Y4EOHBIX TAOJIHII.

[IpumepHBIii TepeYeHb JAEMOHCTPAMOHHOTO U JabopaTopHOro 00OpYAOBaHUS HOCHUT
pEKOMEHIaTeNbHBIN XapaKTep.

IIpn HaJIM4uU HE00X0IMMOT0 000pyaOBaHUs 3aHATHSA 1o ¢buzuke
B HEKOTOPBIX CIy4asX MOTYT IPOBOJUTHCS B HMEIOLIUXCA B 0Opa30BaTeIbHOW OpraHu3aluu
MacCTEePCKHUX WIH JTab0paTopusx.

3.2 UnpopmannoHHoe odecniedyeHne 00yueHust

Ilepeyens Hcnoab3yeMbIX Y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, T0MOJHUTEIbHOI
JIMTEPaTypPbl

OcHOBHbIE HCTOYHHKH:

1. Mskumes, I'. 5. ®uzuka: 10-i kinacc: 6a30BbIi U yrinyOnéHHbIN ypoBHY : yueOHUK / . 5.
Msxkumes, b. b. byxosues, H. H. Corckuii ; mog penakmueit H. A. [TapdentreBoit. — 10-e u3m.,
crep. — Mocksa : Ilpocemenue, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. — Tekcr :
ANIEKTPOHHBIN /1 Jlanb : ANEKTPOHHO-OMOIMOTEYHAs cucTema. — URL:
https://e.Janbook.com/book/335051

2. Mskumes, I'. . ®uzuka: 11-if knacc: 6a30BbIi U yrayOon€HHbIN ypoBHU : yueOHUK / . 5.
Msxkues, b. b. byxosues, B. M. Hapyrun ; non penaxmueid H. A. IMapdentseBoit. — 11-e u3.,
crep. — Mocksa : [lpocsemenue, 2023. — 432 c. — ISBN 978-5-09-103620-6. — TekcT :
IIEKTPOHHBIN /1 Jlanp : 3JIEKTPOHHO-OUOINOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/335054

JlonoJHUTeIbHbIEe HCTOYHUKH:

1. KacesaHoB, B. A. ®uszuka: 10-ii knacc: yriayO0n€HHbIN ypoBeHb : yueOHUK / B. A. KacbsHOB.
— 11-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Texct : onekrponsbii //  Jlamb : 2neKTpoHHO-OmOmuorteunas cucrema. —  URL:
https://e.lanbook.com/book/334853

2. KacpsanoB, B. A. ®usuka: 11-ii kmacc: yrnmyOn€HHbI ypoBeHb : yueOHUK / B. A.
KacpsiHoB. — 11-e u3a., crep. — Mocksa : Ilpocsemenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Tekcrt : snektpoHHbI // Jlanb : snekTpoHHO-OMONMHMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334877
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3. Poraues, H. M. ®usuka. YueOHbIN Kypc Al CpeAHETO MPOPECCHOHATBHOTO 00pa30BaHuUs

: yuebHoe mocobue mis cmo / H. M. Poraues, O. A. JleBuenko. — 3-e u3xa., crep. — CaHKT-
[etepOypr : Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Tekcr : anekrpoHHblii // Jlans :
3eKTpOoHHO-OMOmoTeyHas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexum
JIOCTyMA: JUIsl aBTOPU3. N10JIb30BaTENEH.

4. JlorBunenko, O.B. ®usuka + ellpunoxenne : yaeObnuk / Jlorsunenko O.B. — Mocksa :

KnoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL: https://book.ru/book/929950. —
TekcT : aneKTpOoHHBIN. (DJIEKTPOHHOE U3AAHHE).

5. JlorBuaenko O.B. ®wusuka. IIpaktukym : yueOHoe mocobue / JlorBunenko O.B. —
MockBa : KwnoPyc, 2022. — 358 c¢c. — ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582. — TekcT : 2IEKTPOHHBIH.

Ilepeuens UHTEpHET-pECypCcoB:

1. bauxk 3aJaHNNI PISAEHI - Pexum
nocryna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. Enunas xomnekuus UUMQPOBBIX 00pa3oBaTeNbHBIX pecypcoB. - Pexum mgocryna:

http://school-collection.edu.ru/catalog/pupil/?subject=30;

3.  KM-ukona. - Pexxum noctyna: http://www.km-school.ru/ ;

4. OrtkpblTas ¢busnka. - Pexum JIoCTyma:
http://www.physics.ru/courses/op2Spart2/design/index.htm;

5. Tlmardopma SdKiace - Pexxum nocryma: http://www. yaklass.ru;

6. Poccuiickas snekTpoHHas mkoia - Pexxum nocryna: http://www.resh.edu.ru/;
7. ®usuka.u. - Pexxum nocrymna: http://www fizika.ru;
8
9

OUIIA (BIIP 11 knacc) - Pexxum noctyna: http://www.fipi.ru/;
DneKTpOoHHBIN yueOHuK - Pexum gocryna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOT'O ITPEJIMETA

KoHTpo.ib M omeHKa pe3yibTaTOB OCBOCHHS O0IIE00Pa30BaTENbHOIO Y4eOHOTrO IMpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLUUILTMHAPHBIE Pe3yJbTaThl, HAIlPaBJICHHbIE HA (OPMUpPOBAHUE OOILUX U
npoeCCUOHATBHBIX KOMIIETEHIUH 0 pa3/ienaM U TeMaM CO/Iep)KaHus yueOHOro MaTepHara.

[IpomexyTrounas aTrtectanus — B popme 3x3ameHa (1 u 2 cemecTpsl).

Kox n nHaumenoBaunue
(bOpMHUPYEMBIX KOMITCTCHITHI

Pasgen/Tema

Turm o1eHOYHEBIX
MEpOIPUATHI

OK 01. Beibupats cioco0st
pelieHus 3a1a4d
po(hecCHOHATTLHOM e TEIIEHOCTH
IPUMEHHUTEIBHO K PA3IUUHBIM
KOHTEKCTaM

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

Pasnen 4. Teme1 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
Pa3nen 8 Tema 8.1
To/c'

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETANN
uHpopmanuu
1 WHPOPMAIMOHHBIC TEXHOJIOTUHU
JUTS BBITIOJIHEHUS 32144
PO EeCCHOHAIBHON JEATEIHLHOCTH

Pazgen 2. Temnr 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
Pa3nen 8 Tema 8.1
ITo/c

OK 03. [TnanupoBatb
U peaJin30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
U JINYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETHCKYIO
JesITeIbHOCTD
B npoeccruonanbHoil chepe,
UCIOJIb30BaTh 3HAHMS
10 MPaBOBOM U (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CHTYalUsIX

Paznen 1. Tema 1.1

Pazpen 3. Temnr 3.1., 3.2, 3.3.

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

OK 04. D¢ddexTuBHO
B3aMMOJICHICTBOBATh U PadOTaTh
B KOJIJIGKTHBE U KOMaH/Ie

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

OK 05. OcymecTBasTh yCTHYIO
U MUCbMEHHYI0 KOMMYHHKAIIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ yueTom
0COOEHHOCTEN COLIMAILHOTO
U KyJIBTYpPHOI'O KOHTEKCTa

Pazgen 1. Tema 1.1
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temnr 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

YCTHBIN OIIPOC;
(bpoHTaIBHBIN OIPOC;
KOHTpOJIbHAsA paboTa;

HaOJIroeHue 3a
BEITIOJTHCHUEM
1abopaTOpHBIX padoT;

npakTH4ecKue paboThl
(penieHME KaueCTBEHHBIX
U PaCUYETHBIX 33/1a4);

TECTUPOBAHUE;
pelIeHne Kerc-3a1ay;

BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccnoHanbHOMI
HaIpaBJIECHHOCTH;

BEIIOTHEHHWE 3aJaHNI
IIPOMEKYTOUHON
aTTeCTaInu

10 TIpogeccronanbHO OPHEHTHPOBAHHOE COEPKAHUE (COIEPIKAHNE NPUKIIAIHOTO MOIYJIs).
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Pa3nen 8 Tema 8.1
ITo/c

OK 07. CoxmelicTBOBaTHL
COXPaHEHHUIO OKPY>KaroLIeH Cpeibl,
pecypcocOepeKeHHIO, TPUMEHSTh

3HaHUs 00 U3MEHEHHUU KIIMMarTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYyaILUSIX

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

Paznen 4. Temre1 4.1.,4.2., 4.3

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

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

3.1 [ImanupoBath u
OpraHu30BBIBATH PabOTY MO
TPAHCTIOPTHO-JIOTUCTUYECKOMY
00CITy’)KUBaHHIO B c(hepe Irpy30BbIX

ICPEBO30K

ITo/c
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S. HEPEYEHb UCIIOJIB3YEMbIX METOJ0OB ObYUYEHUSA

5.1 IlaccuBHbIe:

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

- IGMOHCTpanus y4eOHBIX (PHIBMOB;

- pacckas;

- CEMUHAPBbI, MPEUMYIIECTBEHHO B BUJIE OOCYKACHHS IOKJIAI0OB CTYACHTOB MO0 TEM WJIH HHBIM
BOIIPOCaM;

- CAMOCTOSTEJIbHBIE U KOHTPOJIbHBIE PaOOTHI;

- TECTHI,

- YTEHUE U OTIPOC.

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

5.2 AKTHBHBbIC M HHTEPAKTHBHbIE:

- QKTUBHBIE U UHTEPAKTUBHbBIE JICKLIUY;

- paboTa B rpynnax;

- yueOHas IUCKYCCHUS;

- ZICTIOBBIE U POJIEBBIEC UTPHI;

- UTPOBbIC YIPAXKHEHUS;

- TBOPYECKHUE 3/1aHUS;

- KpyIJible CTOJIbI (KOH(GEPEHIH) C UCIIOIb30BaHUEM CPE/ICTB MYJIbTUMEANA;

- pereHue NpoOJIEMHBIX 3a/1a4;

- aHAJIM3 KOHKPETHBIX CUTYAIHii;

- METO MOZIYJILHOTO OOyUEeHHS,

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4eHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YJArOIINX MTPOTPaMM.

(83aumodeticmeue npenooasamens KaxK cyovbeKma ¢ 00y4aruumMcs KaxK cyovbekmom
NO3HABAMENbHOU 0esIMeNIbHOCIU).
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