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

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

O6meo6pazoBatenbHbii yueOHbIl npeamer OVYIIL.11 dusuka sBisieTcss 00s3aTEIBHON YaCThIO
o0mieo0pa3oBarenbHOro MUKIa oOpa3oBaTenbHOM mporpammbl B cootBerctBuun ¢ @I'OC CIIO mo
cnermanbHocT  23.02.09 ABTOMartMka ¥ TeleMeXaHWKa Ha TpaHCIopTe (JKEIE3HOAOPOKHOM
TpaHcnopre) (yrBepkaeH npukazom Munnpocsemenuss Poccun ot 27.08.2024 Ne608). Pabouas
nporpamma OVIL.11 ®dusmka paszpadborana B coorBercTBUU ¢ PI'OC COO (B aeicTByromei
peMaKIMM) U C y4eTOM NpHUMEpHOU pabouell mporpamMmbl 00IIe00pa30BATENBHON IUCIUTITHHBI
«Duzukay aIa  NpoPeCcCHOHAIBHBIX oOpa3oBaTenbHbIX opranuszanuii  MPIIO  (yTBepxacHa
npoTtokonoMm Ne6/2025 ot «18» anpens 2025 r.).

[Ipu peanuzanuu paboueld mporpaMmbl MOTYT UCIOJB30BaThCS pa3inydHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YHUCJIE€ IUCTAaHIIMOHHBIE, JIEKTPOHHOE 00yUYeHHE.

B yuebnbix mmanax OIIOII-IIIICC3 yuebnsiit mpenver OVYIIL.11 ®usuka BXOAWT B COCTaB
00ImuUX y4eOHBIX AUCHUIUINH (TIPEAMETOB), (POPMHUPYEMBIX U3 00s3aTEIBHBIX MPEAMETHBIX 00acTen
®I'OC cpennero obmero o6paszoBanusi, s crneuuansHocted CIIO. C  yu€rom mnpoduiis
OCBaMBACMOU CICIIMATILHOCTH JAaHHBINA yU4eOHBIN MpeMeT peaim3yeTcs Ha 1 Kypce.

1.2. Heap 1 niiaHupyeMblie pe3yJbTaTbl 0CBOCHHS y4eOHOI0 mpeaMeTa

1.2.1. Leau yuyeOHOro nmpeamera:

Copnepxanue nporpaMmsl obiieoOpas3oBaresnbHoro ydeOHoro mnpeamera OVIL11 ®Dwusuka
HAIIPABJIEHO HA JOCTHKCHUE CIECIYIOIINX LEIIEH:

* (opMUpOBaHHE WHTEpPECAa U CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY M3YUEHUIO MPUPOJBL,
pa3BUTHE UX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

* pa3BUTHE TMPEJACTaBICHHM O HAydHOM METOA€ I[O3HaHus U  (QopMHUpOBaHUE
HCCIIEIOBATENBCKOIO OTHOIIEHHUS K OKPYXKAIOLIUM SIBICHUSM;

* (opMupoBaHHE HAay4yHOTO MHUPOBO33PEHHS KaK pe3yjibTaTa H3y4eHHs OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (opmupoBaHue yMEHUH OOBACHATH SBICHHUS C MCIOJIb30BaHMEM (HU3UUECKUX 3HAHUHU U
Hay4HBIX JI0Ka3aTEIbCTB;

* (opMupOBaHUE NPEACTABIECHUIN O POIN (PU3MKHU JUIsl pa3BUTHUS JIPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTrKeHHe ITHX IieNiell oOecreunBaeTcs pelieHueM CaelyIoIuX 3a/1au B IPOLECcCce N3yUSHHS
Kypca (pU3UKU Ha YPOBHE CPEAHEr0 00Iero oopa3oBaHMsL:

* MpPHOOpETeHHE CUCTeMbl 3HaHUM 00 o0O0mMX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOYAsi MEXaHUKY, MOJEKYISPHYIO (QHU3UKY, dJIEKTPOJUHAMHUKY, KBAaHTOBYIO (DHU3UKY U
AJIEMEHTHI acTPODU3UKY;

* (opMupoBaHHE YMEHHUH MPUMEHITh TEOPETHUECKUE 3HAHUS JUIsl OOBSCHEHHS (PU3MUECKUX
SBJICHUM B IIPUPOJIE U JUISI IPUHATHS NPAKTUYECKUX PEIICHUN B IIOBCETHEBHON KU3HH;

* OCBOEHHE CIIOCOOOB pEIICHUs Pa3JIMYHbIX 3a]1a4 C SIBHO 3aJaHHOM (PU3NYECKOH MOJEINbIo,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOATENIbHOE CO3JaHMe (PU3MYECKOH MOJENU, COOTBETCTBYIOLICH
YCIIOBUSIM 3aJauu;

* MOHMMaHue (U3MYECKUX OCHOB W MPHUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOLECCOB, NX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

* OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUJIAHUPOBAaHUS U TPOBEACHUS (DU3HUECKUX
SKCHEPUMEHTOB, aHalIM3a W HUHTEpHpeTanud HHPOPMALUHU, ONPEACTCHUS JOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTATa;

* CO3JaHuE YCIOBUM U1 DPA3BUTHS YMEHUU IIPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
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ACATCIIbHOCTH.

Ocobennocmo ghopmuposanus cOBOKYRHOCMU 3a0ad U3Y4eHUs QUIUKU O CUCEMbl CPeOHe20
npogheccuoHanbHo20 06PA3068aAHUs 3AKII0UAEMC 8 HEODXOOUMOCMU Pearu3ayul NPopeccuoHAIbHOU
HAnpasieHHoOCmu  peulaemvlx 3a0ay, yuéma ocobenHocmel cghepbl OesmenvHocmu  0yO0yUWUX
cneyuanucmos.

llpoepamma no @uszuke npedocmasnsiem 03MONCHOCMb Ol  Peanu3ayuy  pasiuyHvlX
MemoOUUeCKUX n00X0008 K OpeaHu3ayuu 00yuenus uzuxe npu yCcio8uu COXpaneHus 0013amenbHoll
yacmu cooepaicanus Kypcea.

1.2.2. Ilnannpyemble pe3yJibTaThl OCBOCHHS 0011e00pa30BaTEJbLHOI0 Y4eOHOI0 mpeaMera
B cootBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oo6mue komnerenuu (nanee — OK) u npodeccronanpabie komnereHnuu (ganee — [1K) ®T'OC
CIIO B cooTHECEHUH C TUYHOCTHBIMU, METANPEMETHBIMU U MPEAMETHBIMH pe3yibTaTaMu 00ydYeHUs
6azoBoro ypoBHs (nanee — [IP6) ®I'OC COO npencraBieHbl B TA0IHIIE:



Kox 1 HauMeHOBaHHe
¢popMupyembIx
KOMIIeTeHIIMH

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

Oﬁume2

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PEICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEeITbHOCTH
NPUMEHUTEIBHOK
pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yabTaThl JOJDKHBI OTpakaTh B YacTu
TPYIOBOT'O BOCITUTAHHUSA:

- TOTOBHOCTb K TpPYZy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
TPynOJItO0HeE;

- TOTOBHOCTb K aKTHBHOH J1€ATEIbHOCTH TEXHOJOIMUYECKON
u CoLMaIbHOU HaIPaBJIEHHOCTH, CIIOCOOHOCTH
UHULIMUAPOBATh,  IUIAHUPOBaTb M CAMOCTOSITEJIBHO
BBITIOJIHATH TaKYIO I€ATEIbHOCTB;

- MHTEpeC K pa3iuyHbIM cdepaMm npodeccruoHaTbHON
NeSITENIbHOCTH;

- TOTOBHOCTh U CIOCOOHOCTH K OOpa3OBaHUIO U
caM000pa30BaHUIO HA IPOTSKEHUH BCEU KU3HU.
MertanpeaMeTHbIEe Pe3yIbTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMH y4eOHBIMH
[I03HABATEIbHBIMU JACHCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- caMOCTOATENbHO (OPMYIHUPOBATh M aKTYaJIU3UPOBATH
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBbIM NMPU3HAK WJIM OCHOBAaHUS
JUIS CpaBHEHMsI, Kilaccu(uKauyu U 0000LIeHHUS;

- OIpENeJNIATh LENH JAEATeIbHOCTH, 337aBaTh MapaMeTpbl U
KPUTEPHUH UX TOCTHKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH H
paccMaTpUBaeMBbIX SIBIICHHSX; BHOCHTh KOPPEKTHUBHI B
NesTeNbHOCTh, OIICHWBAaTh COOTBETCTBHE pE3YJIbTaTOB
L[eJISIM, OIICHUBATh PUCKU MOCIIEACTBUI e TENbHOCTH;

IMPOTHUBOPCUNA B

I[IP6 1. CdopMUpOBAaHHOCTh MPEACTABICHUNA O pPOJHU
u Mecte (PU3MKH U aCTPOHOMHUHU B COBPEMEHHON HaydyHOU
KapTHHE MHUpa, O cUcTeMooOpa3zyromiei poiu (Gusmku B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTHH, O BKJIaJle POCCUHUCKUX
U 3apyOeKHBIX YYCHBIX-(PH3UKOB B pPa3BUTHEC HAYKH;
NOHMMaHWe  (PU3UYECKOW  CYIIHOCTH  HaOJI0/IaeMBbIX
SIBJICHUH MUKPOMHpPA, MAKPOMHPA U MEraMupa; MOHUMaHUe
POJIM ACTPOHOMUU B MIPAKTHUECKOH JEITEIbHOCTH YEeTOBEKa
U JaJbHEUIIEeM HayYHO-TEXHHYECKOM pPa3BUTUH, POJIU
¢bu3uku B (HOpMUPOBAHUM KPYro3opa U (PyHKIHOHAIBHOMN
IrPaMOTHOCTH Y€JIOBEKa JUJISl pELICHMs] IPAaKTUYECKUX 3a/1a4;
[MP6 2. CdopmMupoBaHHOCTH yMEHUU pPAaclO3HABAThH
¢usnueckue sBICHUS (MPOLECChI) U OOBSICHATH HMX Ha
OCHOBE  HM3yYEHHBIX  3aKOHOB: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE
NajeHue Tell, JABWKEHUE IO OKPY)KHOCTHU, HWHEpUus,
B3aUMO/ICIICTBHE Tell, KojeOaTelbHOe ABUKEHNE, PE30HAHC,
BOJIHOBOE JBIKeHHE; AU dy3usi, OpOyHOBCKOE ABHKEHHE,
CTpPOCHHE KUIKOCTEH M TBEPJBIX TeJ, U3MEHEHHE o0beMa
TeJ MpU HarpeBaHUU (OXJIAKICHUH), TEIJIOBOE PaBHOBECHE,
WCIIapeHue, KOHJEHCalMs, IUIaBJICHHE, KpUCTaIM3alus,
KUIIEHUE,  BJIQXHOCTb  BO3[yXa, CBA3b  CpeAaHel
KMHETUYECKOM AHEPruM TEIUIOBOTO JBHUKEHHUS MOJIEKYJ C
a0COIOTHOW TeMIepaTypoil, MOBBIIICHHE IaBICHUS Tra3a
P €ro HarpeBaHHM B 3aKPHITOM COCYZE, CBSI3b MEXIY
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- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE TMIPH PEIICHUN
YKU3HEHHBIX TIPOOJIEM;

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJAJETh HAaBBIKAMH Yy4YCOHO-HCCIICJAOBATEIbCKOH U
MPOCKTHON  JEATENTBHOCTH,  HAaBBIKAMH  pa3pellieHus
npo0em;

- BBIBIATH  NPUYUHHO-CIICJCTBEHHBIE  CBS3M U
aKTyaJIM3UpOBaTh  3aJady, BBIABUIAaTh THIOTE3y €€
pElIeHNs, HaXOUTh aPTYMEHTHI ISl IOKA3aTeIbCTBA CBOMX
YTBEPKJCHHI, 33/1aBaTh MIAPAMETPbl U KPUTCPHH PECLICHHUS;
- aHaJIM3UPOBATH TIOJNyYEHHBIC B XOJC PCIICHUS 3a7add
pe3yabTaThl, KPUTUYCCKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMETh TMEPEHOCHUTh 3HAHUS B ITIO3HABATEILHYIO U
MPAKTUIECKYIO YaCTH KUZHEACATCILHOCTH;

- YyMETh HMHTETPUPOBATh 3HAHUS M3 Pa3HBIX IMPEIMETHBIX
obJacrei;

- BBUIBMIaTh HOBBIC HJCH, IIpeljiaraTh OPHUTHHAIbHBIC
MTOJIXOJIbI U PEIIICHUS;

- MPOSIBIISATh  CIIOCOOHOCTh WX  HCIIOJIb30BaHUSA B
MMO3HABATEILHON U COIMATIbHON MPAKTHKE;

-IIPOSIBIISATH CIOCOOHOCTD u TOTOBHOCTh K
CaMOCTOATEIILHOMY MOUCKY METO/IOB peleHus

MIPAaKTUYECKUX 3aJa4, NPUMEHEHHUIO Pa3JIMYHBIX METOIOB
ITO3HAHMS;

- cTaBuTh U (OpMYJIHpPOBaTh COOCTBEHHbIE 33JaYl B
00pa30BaTeNbHON NEATENBHOCTH U )KU3HEHHBIX CUTYalUsX;
BBIBIIATb  [IPUYUHHO-CIIEJCTBEHHbIE  CBA3M U JJIA
JI0Ka3aTesIbCTBa CBOUX YTBEPKIACHUH, 3a1aBaTh NTapamMeTphl
U KPUTEPUH PEILLECHUS aKTyaIu3UpOBaTh 3a1ady, BbIIBUIaTh
TUIIOTE3Y €€ PEUICHUs, HAXOIUTh apTyYMEHTHI;

- AQHAIM3UPOBATH IIOJIYYEHHBIE B XOJE pELICHUS 3aJa4yu
pe3yabTaThl, KPUTHYECKH OLIEHMBATh HX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

napamMeTpaMH ~ COCTOSIHHS ~ raza B HM30IpoILeccax;
ANIEKTPHU3AIMS TEJ, B3aUMOJICUCTBHE 3aps0B, HarpCBaHHUEC
IIPpOBOAHHKA C TOKOM, B3aHMOI[efICTBHC MAarHuToOB,
AIIEKTPOMATrHUTHAS MHIYKIHS, JEHCTBUE MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM M JBIKYIUMMCS  3apsn,
AJIEKTPOMArHUTHBIC KOJICOAHUs M BOJIHBI, MPSIMOJHHEHHOE
pacnpocTpaHeHHe CBETa, OTpPaKEHHE, IPEJIOMIICHHE,
uHTepdepeHims, audpakius ¥ HOJSIPU3ANUSA  CBETa,
TUcTiepcust cBera; (GPOoTOdEKTpUIeCKHit 3PQEeKT, CBETOBOE
JIaBJICHHE, BO3HMKHOBCHHE JIMHEWYATOrO CIIEKTpa aroma

BOJIOPO/Ia, €CTECTBEHHAs U HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

[IP6 3. BnaneHue oOcCHOBOMOJArarOUUMU (U3NUYECKUMU
HNOHATUAMH W BEIMYMHAMH,  XapaKTEPHU3YIOIIUMHU
¢u3mueckre Tporecchl (CBA3aHHBIMH C MEXaHHYECKUM
JBIDKCHUEM, B3aMMOJCHCTBHEM Tell, MEXaHWYECKUMH
KoJIeOaHUSIMHU n BOJIHAMH, ATOMHO-MOJICKYJISIPHBIM
CTPOGHHEM  BELIECTBA, TEIJIOBBIMH  TIPOLIECCAMH;

OJICKTPUYCCKUM W MArHuTHBIM IIOJAMH, 3JICKTPHUYCCKUM
TOKOM, 3SJICKTPOMAariuTHbBIMHA KOJIEOAHUSIMH U BOJIHAMH,
OIITUYCCKUMH SIBJICHUSMU, KBaHTOBBIMH SABJICHUSMU,
CTPOCHUCM aTOMa U aTOMHOTIO sApa, pa,Z[I/IOB.KTI/IBHOCTBIO);
BIaJCHHUCOCHOBOIIOJIAararomnuMun ACTPOHOMUYCCKHUMHU
IMNOHATHUAMU, MO3BOJIIOINUMU XApAKTCPU30BATH IMPOLIECCHI,
OpouCXoJdmure Ha 3BE34aX, B 3BC3JHBIX CHUCTEMAax, B

MEXTaJJaKTUUECKOM cpeze; JBWKEHHEe HEOECHBIX —Tell,
IBOJIOLNIO 3Be311 M BeelnenHoii;
I[IP6 4. BnageHue 3aKOHOMEPHOCTSIMHM, 3aKOHaMH

u TeopusMu (3aKoH BcemupHoro Tsrotenus, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOUN
SHEPrUU, 3aKOH COXPAHEHUS  UMITYJbCa, MPUHIHUI
CyNEPIO3ULIUU cuJl, MPUHLIAI PaBHONPABHOCTHU
WHEPIHATbHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-
KUHETHUYECKYI0 TEOPHI0 CTPOCHHUS BELIECTBA, TIa30BbIE




- JaBaThb OLIGHKY HOBBIM OIICHUBATH
MPUOOPETEHHBIH OIBIT;

- paspabarbiBaTh IUIaH PEIICHUS NPOOJIEMBI C Y4E€TOM
aHaJlM3a MMEIOIIKXCS MaTepUAbHBIX U HEeMaTepHUaJbHBIX
pecypcoB; CTaBUTh MPOOJIEMBI W 33/1a4H, JOIMYCKAIOIIHE

AJIbTCPHATUBHBIC PCIICHUS.

CUTyalluiIM,

3aKOHBI, TEpPBBIA  3aKOH  TEPMOJMHAMHUKH,  3aKOH
COXpaHEHHUs AIEKTPUIECKOTO 3apsaa, 3akoH KyioHa, 3akoH
Oma s ywacTka uenu, 3akoH Owma s TOJHON
SJIEKTpUYEeCKOM 1enu, 3akoH Jxoyns - JleHua, 3akoH
3JEKTPOMArHUTHOW MHYKIIMHU, 3aKOH COXPaHEHUS YIHEPTUH,
3aKOH TMPSMOJMHEHHOTO PacHpoCTpaHEHHUs CBETa, 3aKOH
OTpaXXEHHUS CBETa, 3aKOH IIPEJIOMJICHUSI CBETa; 3aKOH
COXpaHEHHUs SHEPIHH, 3aKOH COXPAHCHUS MMITYJbCa, 3aKOH
COXpaHEHHUS SJEKTPUUYECKOTO 3apsjia, 3aKOH COXpaHEHUS
MacCcOBOT'0O 4KcCla, MOCTynaThl bopa, 3aKoH pajoakTHBHOTO

pacnazna); yBEpPEHHOE  HCIIOJIb30BAHUE  3aKOHOB U
3aKOHOMEPHOCTEW INpHU aHanu3e (U3UYECKUX SBICHUH WU
IPOLIECCOB;

[IP6 6. BnangeHue OCHOBHBIMHM METOJaMU HAYYHOTO
MO3HAHUSI, UCTIOJIb3YEMBIMU B (PU3UKE: TPOBOJUTH MPSMBIE
U KOCBEHHBIC M3MEpEeHUs (PU3MUYECKHX BEIMYMH, BHIOMpas
ONTUMAIBHBIA CIIOCOO M3MEPEHUsI U UCTIOIb3Ysl U3BECTHHIE
METOJIbl OLICHKH IOTPEIIHOCTEH HU3MEPEHUH, MPOBOIUTH
WCCTIEOBAaHUE  3aBUCUMOCTEH  (PU3MUYECKHX  BEJIMYUH
C HCIONB30BaHHWEM TMPSMBIX H3MEpEHUH, OOBSICHATH
MOJTyYEHHBIE PE3YJIbTATHI, UCIIONB3YS (PU3UUYECKHE TEOPHH,
3aKOHBI U MOHATHS, U JeNaTh BBIBOJIBI; COOMIOIATh MPaBHIia
0€e30MacHOro Tpyaa
Opu TPOBENECHUM HCCIENIOBAaHUN B pamMKax Yy4eOHOTo

JKCIIEPUMEHTA u y4eOHO-HUCCIIEJ0BATENBCKON
JEATEIIBHOCTH c MCIIOJIb30BaHUEM U(PPOBBIX
M3MEpPUTENBbHBIX YCTPOWCTB u 1a00paTOPHOTrO
o0opynoBaHus; C(OPMHPOBAHHOCTh  TPEICTaBICHUH

0 METO0/1aX MOJY4YEeHHs] HAyYHbIX aCTPOHOMHUYECKUX 3HAHUM.
I1P6 7. CopMHPOBaHHOCTH YMEHHs peEIIaTh pacyeTHbIE
3a/1a4u C SIBHO 3aJIaHHOW (PU3UUECKON MOJIEIBIO, UCTIOIB3YS
¢buznyeckue 3aKOHBI
W TPUHIUIBI, HAa OCHOBE aHaju3a YCIOBUS 3aJauu
BbIOMPATh (U3UUECKYI0O MOJIENb, BBIACHATh (DU3HUYECKHe




BEIMYUHBI ¥ (OPMYIIBI, HEOOXOIUMBIC JJISI €€ PELICHHS,
IIPOBOAMTH PACUETHI U OLICHUBATH PEAIBHOCTD ITOIy4EHHOT O
3HAa4YeHUs1 (PU3UUECKOW BEIUYMHBI, PEIIaTh KaueCTBEHHBIC
3ala4y, BBICTpaWBasg JIOTUYECKHM  HENPOTHUBOPEUUBYIO
LIETIOYKY PACCYKIEHUN C OIOPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUSL.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
Cpe/ICTBA MTOUCKA,
aHau3a u
HWHTEPIIPETAINH
nHpopManuu u
nH()OPMAIMOHHBIS
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3a/1a4
npoheCCUOHATBLHON
JeSTSIILHOCTH

JIM4HOCTHBIE PE3yNbTAaThl JOJDKHBI OTpa)xaTh B YacTH
LEHHOCTH HAyYHOTO MMO3HAHUS:

- c()OpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOUN

[IPpaKTUKM,  OCHOBAaHHOIO  Ha  JHalliore  KYJbTYp,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEpDUICHCTBOBAHME  SI3BIKOBOM UM  YUTATEIbCKOHN

KYJIBTYpBI KaK CPEJCTBA B3aNMOACHUCTBUS MEXKIY JIFOJbMH U
MIO3HaHHS MHPa;

MeramnpeqMeTHble  pe3yJabTaThl  JOJDKHBI
Osnanenue YHUBEPCAITLHBIMU
MO3HABATEIbHBIMU JICHCTBUSIMH:

B) paboTa ¢ uHpopmanueit:

OTpaXarTh:
y4eOHBIMU

- BJAaJACTb HaBbIKaMWU  IIOJIYUCHUA I/IH(l)OpMaHI/II/I nus3
HMCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATH IIOMUCK, aHaJIn3s, CHUCTEMAaTU3aluIo n

MHTEpHpeTanuio UHGOpMAIMK pa3IUYHbIX BUJIOB U (hopM
MIpe/ICTaBJICHMUS;

- CcO3/1aBaTh TEKCThl B pa3iMyHBIX (opMaTax C y4eTOM
Ha3HaYeHUs] UHPOpMAIMK U LEeJNEeBON ayJUTOPHH, BbIOMpast
ONTUMAJIbHYIO (POPMY MIPECTABICHUS U BU3yaTH3alUH;

- HCIIOJIb30BAaTh  CPEICTBA  MHQOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B peleHnn
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPTraHU3aIlMOHHBIX
3aja4 ¢ cOOIOZCHNEM TpeOOBaHUI HPrOHOMUKH, TEXHUKU
0€30MMacCHOCTH, TUTHEHBI, pecCypcocOepeKeH ], IPABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€3011aCHOCTH;

I[IP6 5. VYmeHHWe YYMUTHIBATH TPAHUIBI [PUMEHEHHS
U3YyYCHHBIX (U3MUECKUX MOAEJeH: MarepuanbHas TOUKa,
HMHEpLUaIbHas CUCTEMa OTCYETA, WJICAIbHBIM Ia3; MOACIH
CTPOCHMS Ta30B, XUAKOCTEH M TBEPIBIX TeJl, TOYECUYHBIN
JIEKTPUYECKUN 3apsil, AIepHas MOJENIb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'O si/ipa IPH peleHUH (PU3NIECKUX 3a/1aY;

I[TP6 9. CdopmupoBaHHOCTH COOCTBEHHOUM TMO3HIIMU IO
OTHOLICHHUIO K (U3UYECKON MHPOpMALUH, NOTy4aeMond M3
pa3HbIX HCTOYHUKOB, YMEHUH MCIOJIb30BaTh LHU(PPOBBIE

TEXHOJIOTUH JUTSt MIOUCKA, CTPYKTYPUPOBaHMS,
UHTEPIpETallid ¥ TPEICTaBICHUsT Y4eOHOH M HaydHO-
HNOMYJISIPHOMI uHbOopMaIuy; pa3zBUTHE YMEHUI

KPUTUYECKOI0 aHaAJIN3a MMoTy4aeMoi HH(POpMaIUu.




- BIAJCTh HAaBbIKAMU  pACIO3HABAaHUA MW  3allUTHI
nHdopManuu, THPOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH

OK 03. IlnanupoBars
U pealin30BbIBATh
coOCTBEHHOE
poeCCHOHATILHOE U
JIMYHOCTHOE Pa3BUTHE,
NPEANPUHIMATEIBCKY
10 JICSITEIILHOCTD B
npodeCCUOHATBLHON
cdepe, UCTIOIB30BaTh
3HaHUS 110 PABOBOH U
¢buHaHCOBOM
IPaMOTHOCTH B
Pa3INYHBIX
KU3HEHHBIX
CUTYyaIHUsIX

JIn4HOCTHBIE PE3yJbTATHl JOJDKHBI OTpa)kaTb B YacTH
JyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUA:

- CIOCOOHOCTh OLIEHMBAaThb CHUTyallMl0 MW IPUHUMATh
OCO3HAHHBIE DECIUECHHS, OPUEHTUPYICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBIH LICHHOCTH;

-OCO3HAaHUE JIMYHOTO BKJIAaJ B IIOCTPOCHUE YCTOWYUBOIO

Oyymero;

MertanpeamMeTHble  pe3ylbTaThl  JOJDKHBI  OTPaKaTh:
OBnanenue VHUBEPCATHHBIMU PETYIISITHBHBIMU
NEUCTBUSIMU:

a) CaMOOpTraHU3aIUs:

- CaMOCTOSITETbHO  OCYIIECTBJISTh  [O3HABATEIHHYIO
NEeSATCNIbHOCTh,  BBIABIATH ~ MPOOJIEMBI,  CTaBUTh U

dbopMynrpoBaTh cOOCTBEHHBIE 3a/laui B 00pa3oBaTeNbHOM
NESATEeIbHOCTH M )KU3HEHHBIX CUTYAIIHUX;

- CaMOCTOSITEIILHO COCTABJISITh TUTAH PEHICHUS MPOOJIEMBI C
Y4ETOM HMEIOIIMXCS pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHNM;

- J1aBaTh OLIEHKY HOBBIM CUTYAIIHsIM;

croco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOI
SPYOUIIMA B Pa3HbIX O0OJACTAX 3HAHUN, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHb;
0) CaMOKOHTPOJIb!

- HCTIOJIH30BaTh MpUEMBbI pedIeKCUU A OIICHKU CUTYaIUH,
BBIOOpA BEPHOTO PEIICHHUS;

- yMETh OLICHMBaTh PUCKH M CBOEBPEMEHHO NPUHHUMATh
pEIIeHUs TI0 UX CHIKEHUIO

IMP6 9. CdopMUPOBAaHHOCTH COOCTBEHHOW TO3HMIIUU TIO
OTHOIICHUIO K (pu3ndeckoit mHDOPMALIUH, MMOJTydaeMOn H3
pa3HBIX HCTOYHHMKOB, YMEHHMH HCIOJIb30BaTh LU(POBHIE

TEXHOJIOTUH JUTS MIOUCKA, CTPYKTYPUPOBAHMS,
WHTEPOpPETAllMd U TPEACTaBICHUS Y4eOHOW W HaydHO-
NONYJISIPHOMN uHbOopMaIuy; pa3BUTHE YMEHUHI

KPUTHYECKOT'O aHaJIM3a M0JIy4aeMOoi HH(pOpMaIiu.

OK 04. O¢ddexTuBHO
B3aMMO/JIEVCTBOBATH U
paboTaTh B
KOJUICKTHBE U

JInyHOCTHBIE pe3yNnbTaThl JOJDKHBI OTpa)kaTb B YacTH
LIEHHOCTH HAY4YHOT'O TO3HAHUS:

-OBNI/ICBAHME  HAaBBIKAMU  y4eOHO-HCCIIEeI0BATENbCKOMH,
MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

I[IP6 10. OBnageHne yMeHMSIMH paboTaTh B TIpyIIe
C  BBIIOJHEHHUEM  Pa3IMYHBIX  COIMAIBHBIX  pOJIEH,
IUTAHUPOBATh paboTy TPYIIBI, PAllMOHAIBHO paclpeensTh
JIESITEIbHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, aJ€KBaTHO




KOMaHJI¢C

MeranpeamMeTHble  pe3yJbTaTbl  JOJDKHBI  OTpaXkaTh:
OBnagenue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU
JNIEUCTBUSIMU:

0) COBMECTHasI IeATECIbHOCTD:

- TIOHMMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U
WHIUBUIYAIBHON paOOTHI;

- BBIOMpaTh TEMATHKy U METOJBI COBMECTHBIX JICHCTBHMA C
y4eTOM OOINUX MHTEPECOB M BO3MOXKHOCTEH KaXKIOTrO
yjieHa KOJIJICKTUBA,

- [pUHUMATh  LEJIM  COBMECTHOM  JIEATEIbHOCTH,
OpPraHHW30BBIBATH ¥ KOOPAWHHPOBATH JCHCTBHSI IO €€
JOCTHKCHHIO: COCTaBJIATh IUIAH JCHCTBHM, pacrnpeieisTh
poli ¢ yYETOM MHCHHH YYacTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHOW paOOTHI;

-OlIEHUBATh KA4eCTBO CBOCTO BKJIaJa U KKJOTO YIaCTHHKA
KOMaHIbI B OOMMHA pe3yibTaT Mo pa3paboTaHHBIM
KPUTEPHUSIM;

-npejJiaraTh HOBBIC MPOEKTHI, OLCHUBATh HCH C MO3UIUU
HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOH 3HAYMMOCTH;
KOOPJIUHUPOBATHU  BBIOJHATH PabOTy B YCJIOBHSX
peaTbHOTO, BUPTYaIHHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS,

-OCYIIECTRIISITh MO3UTUBHOE CTPATETHMYECKOE ITOBEICHUCB

pa3NMYHBIX  CUTYyalHUsX, MPOSABIATH TBOPYECTBO U
BOOOpaXkeHne, ObITh UHUIIMATHBHBIM.

Osnanenne YHUBEPCAIbHBIMU PEeryJISITUBHBIMU
IEHCTBUSIMU .

T') IpuHATHE ceOs U IPYTUX JIIOJICH:
- MPUHUMaThb MOTHBBI W apryMEHTbI JIPYIHX JIOAEeH Mpu
aHaAJIN3€ PE3YJIbTATOB JEATENBHOCTH.

OIICHMBATh BKJIAJ KaXJOr0 W3 YYAaCTHUKOB TPYIIHBl B
pelIeHrne paccMaTpuBaeMon POOIIEMBI.

OK 05. OcymiecTBisTh
YCTHYIO U
MMHCbMEHHYIO
KOMMYHHUKAIMIO HA

JImgHOCTHEIE PE3YIBTATEI OOJIDKHBI OTpaXaTb B YaCTHU
9CTCTUYCCKOI'O BOCIIMTAHUA:

- OCTCTHYCCKOC OTHOIICHHUEC K MHPY, BKIOYad ISCTCTUKY
6BITE[, HAYYHOI'O MW TCEXHHUYCCKOI'0 TBOPYCCTBA, CIIOPTa,

[IP6 1. CdopMUpPOBAaHHOCTh MNPEACTABIEHUNH O pOJU
u Mecte (PU3MKM U aCTPOHOMUHU B COBPEMEHHOM HaydyHOU
KapTUHE MHpa, O CUCTEMOOOpasyrouieil poinu (QU3UKU B
pa3BUTHU €CTECTBEHHBIX HayK, TEXHUKHU
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rocyaapCTBEHHOM
s13pIKe Poccuiickoi
denepanuu ¢ yueToM

TpyAau OOIIECTBEHHBIX OTHOIICHUI;
B 00J1aCTH MaTPUOTUYECKOTO BOCITUTAHUSI IPOSIBIIATH:
-IIEHHOCTHOE OTHOIIEHUE K TOCYAApPCTBEHHBIM CHMBOJAM,

U COBPEMEHHBIX TEXHOJIOTMH, O BKJIAJIE POCCHIUCKHUX
U 3apyOCKHBIX YyUYEHBIX-(U3MKOB B pa3BUTHE HAYKH;
MOHUMAaHUE  (PU3NYECKOW  CYIIHOCTH  HAOJII0/IaeMbIX

0ocoOeHHOCTeH HUCTOPUUYECKOMY W HPUPOJHOMY HAClEAMIO, MaMSATHHUKAM, | IBJICHUH MUKPOMHUpPA, MAaKpOMHUpPA U MEraMupa; IOHUMaHKe
COLIMAJILHOTO U TpaauuusM HapojgoB Poccun, noctwxkenusMm Poccuu B | poiau acCTpPOHOMHUM B IPAKTHUUECKOH AEATEIbHOCTU YEJIOBEKA
KYJIbTYPHOT'O HayKe, MICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYAE; U JalbHEeHIIeM HayYHO-TEXHHUUYECKOM Ppa3BUTUH, POJIHU
KOHTEKCTa MeramnpeaMeTHble  pe3yabTaThl  JOJDKHBI  OTpaXath: | GU3MKU

Osnanenue YHUBEPCATIbHBIMU KOMMYHHMKATUBHBIMU | B (OPMUPOBAaHMM  Kpyrozopa M  (PyHKIHMOHAJIBHON

NENUCTBUAMMU: IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMS] IPAaKTUYECKUX 3a/1a4.

a) obmieHue:

- OCYIIECTBJIATh KOMMYHHUKAIIMU BO BCEX Cepax KU3HH;

- Pa3BEpHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3pEHUS

C MCII0JIb30BAaHUEM SI3BIKOBBIX CPEJICTB.
OK 07. JInyHOCTHBIE pe3yabTaThl JODKHBI oTpakaTh B yactu | [IP6 8.  CdopMupoBaHHOCTH  yMEHHUS  NPUMEHATH
CopelicTBOBaTh 9KOJIOTMYECKOI0 BOCIIMTAHUS: HIOJTyYEHHbIE 3HAHUS 1J1s1 OOBACHEHUS YCIOBUM NPOTEKaHUS
COXPaHEHHIO - c(hopMUPOBAHHOCTH  3KOJOIMYECKOW  KYJIBTYpHI, | GU3NUECKUX SIBJICHUI B npupoje
OKpY’KaloIllel Cpelibl, | MOHUMaHHUE BIIUSTHUS COLIMAJIbHO-3KOHOMUYECKUX | U JUISt HIPUHSTHS MIPaKTUYECKUX perieHui
pecypcocOepeKeHno, | MPOLIECCOB HA COCTOSHUE MPUPOIHON U COLMANIHON Cpefibl, | B MMOBCEIHEBHOM JKU3HU Ul oOecnieueHHst 0e30MacHOCTH
MIPUMEHSTh 3HaHUsI 00 | OCO3HAHUE  IJIOOANBHOTO  XapakTepa  AKOJIOTMYECKUX | MPpU 0OpaIieHuy ¢ ObITOBBIMU MPUOOPAMU U TEXHUYECKUMHU
U3MEHEHNHU KIIMMaTa, npobiuem; YCTPONCTBAMHU, COXPAHEHUS 3/I0POBbSI U COOJIIOJICHUSI HOPM
MIPUHIIMIIBI - IUIAaHMpPOBaHME U  OCYIIECTBJIEHHWE JIEWCTBUH B | DKOJIOTHUYECKOTO TOBEAEHUS B OKpYXarollel cpene;
OepexIIMBOr0O OKpY>Karollel cpeie Ha OCHOBE 3HaHU Iiefiell yCTOMYMBOTO | MIOHUMaHue HEOOXOJUMOCTH TPUMEHEHUS JIOCTH)KEHUH
MIPOU3BO/JICTBA, pa3BUTHS YEJIOBEUECTBA; bu3uku u TEXHOJIOTU
3G HEKTUBHO - AKTUBHOE HENpUITHE JEHCTBUM, NPUHOCALIMX BpEX | AJI PALIMOHAIBHOIO IPUPOIONOIb30BaHUS.
NENCTBOBATH B OKpY’KarollleH cpeae.
Ype3BbIYAHBIX
CUTYaIUsIX

[MK*1.1 AHanu3uposarh
paboTy CTAaHIIMOHHBIX,
IIEPETOHHBIX,
MUKPOTIPOIIECCOPHBIX U

e BIAZICTh HABBIKAMH  Y4eOHO-HCCIICIOBATENBLCKOW |
HpO@KTHOﬁ JCATCIIBHOCTH, HaBBIKaMH paspCiCHuA
npobiewm;

o BBIABJIIATH IMMPUIUHHO-CJICACTBCHHBIC CBiA3U nu

[1P6 3. BnageHue OCHOBONOJArarOIIUMHU (UIUIECKUMHU

IIOHATUAIMU n BCJIMYMHaAMHU, XapaKTCPU3yIOIIUMHU
(I)I/I3I/I‘-ICCKI/IC IMpONICCChI (CBHB&HHBIMH C MCXaHHYCCKUM
JABUXKECHUEM, BSaI/IMOJIeI\/IICTBI/IeM TCI, MCXaHHYCCKUMHU

4 o o
VxaspBarorcs 11K, smeMeHTHI KOTOpBHIX (OpMHUpPYET NPUKIATHOH MOAYNIH (MpohecCHOHATFHOOPUCHTUPOBAHHOE conepkanne) B cooTBercTBHH ¢ PI'OC peammzyemoit
npodeccun/cnennansHocty CIIO.

11




MAArHOCTUYECKHUX
CHCTEM aBTOMATHUKH I10
MIPUHIATAATEHBIM
cxemMam

IIK 2.2. IIpou3Boauth
pa30bopKy, COOPKY U
PEryJIUPOBKY MPpUOOPOB
U YCTPOMUCTB
CUTHAJIN3AllAH,
LEHTPAIN3aIHN U
OJIOKMPOBKH

aKTyaJII/I3I/IpOBaTb 3a;[at1y, BbIABUT'ATb FI/IHOTGSy cec
peIlleHUs, HAaXOJWUTh AapPryMEHThl JUIS JOKa3aTelIbCTBA
CBOMX YTBEP)KIEHUMW, 3aJaBaTh IapaMeTpbl U KPUTEPUHU
peIeHUs;

OaHaJ'II/I3I/IpOBaTb HOJIyT-IeHHBIe B XO0I¢€ peIJ_IeHI/ISI 3aJa4un
pe3yJIbTaThl, KPUTHUECKHA OLIEHHWBATh MX JOCTOBEPHOCTb,
HpOI‘HO?;I/IpOBaTb N3MCHCHHUEC B HOBBIX yCJ'IOBI/HIX;

e YMETh ITEPCHOCUTH 3HAHUS B TIO3HABATEIIbHYIO;

o HpaKTquCKyIO YaCTU X KU3HCACATCIIbHOCTH,

e yMETh WHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

KolneOaHUsIMH H  BOJHAMHU;  aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEILIECTBA, TEIJIOBBIMU IIPOLIECCAMM;
AJEKTPUYECKUM W MArHUTHBIM IIOJSIMHM, D3JEKTPHUYECKUM
TOKOM, JJIGKTPOMAarHUTHBIMU KOJICOAHUSIMH U BOJHAMH;
ONTUYECKUMH  SIBJICHUSIMH; KBAaHTOBBIMH  SIBJICHUSMM,
CTPOEHHEM aTOMa M aTOMHOTIO $/Ipa, PaJlOaKTUBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJAralOlUMU  ACTPOHOMHYECKUMH
MOHATUSAMHU, TMO3BOJISIIOLIMMU XapaKTepU30BaTh IPOLIECCHI,
MPOUCXOJSIIME HA 3BE3/1aX, B 3BE3JHBIX CHCTEMAX, B
MEXraJakTH4YeCKOH cpeze; IBUKEHHE HEOECHBIX Ted,
SBOJIIOIIHIO 3B€3]1 M BeeleHHoM;

I[IP6 5. VYmeHwe y4yUTHIBATh TPAHUIBI [PUMEHEHUS
W3YYCHHBIX (U3NYCCKUX MOJICNICH: MarepHhalibHas TOYKa,
WHEpUUalbHasi CUCTEMa OTCUETa, UJCAIbHBIA ra3; MOJIEIH
CTPOEHHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUYHBII
ANEKTPUUECKUI 3apsll, sAepHas MOJENb aToMa, HyKJIOHHAs
MOJIEJTb ATOMHOTO sIJIpa MPU PEelICHUH (PU3NICCKHX 3a1a4
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bua yueOHo# padoThl O0bem B yacax

O0bem o0pa3oBaTe1bHON NPOrpPaMMbl Y4eOHOI0 NpeaMeTa 144
OcHOBHOE couepmanne5 95
B T.4..

TEOPETHYECKOE 00yUeHNe 53
IIPAKTUYECKHUE 3aHATH 16
nabopaTOpHEIEC 3aHATHUS 26
6 m.u. Ilpogheccuonanvro opuenmuposannoe cooepaicarue (cooepiicanue 32
NPUKTIAOHO20 Moayﬂ;z)e

CamocrosiTesibHas padoTa o0y4yawuerocs (Bcero) 19
IpoMe:kyTOUHas aTTecTamus (IK3amen)’ 30

OCHOBHOE COJEP/KAHHE BKIIOUACT COAEPKATENbHBIC JIMHUH MO yuebHOMY mpeamery «Dusukay (6a30BbIil ypOBEHS)
®DenepanbHON 00pa3oBaTEIbHON MPOTPaMMBI CPEIHEr0 00IIero o0pa3oBaHus, YTBEpKISHHOH Mpuka3oM MuHHCTEpCTBA
npocsemeHus Poccuiickoit @eneparun ot 18 masg 2023 r. N 371 (B pemakmum I[Ipukasa Munanpocsemenus Poccun
ot 9 okTs10ps 2024 . N 704).
®IIpodeccHonanbHO OPHEHTHPOBAHHOE COIEPXKAHHE MOXKET OBITh pPACHPENEICHO IO pasjenaM  (Temam)
WM CKOHLIEHTPUPOBAHO B pazzaene [Ipuxnaanoit Moxys.
"®opMa MPOMEKYTOUHOI ATTECTALMM M KOIMYECTBO UACOB, OTBOAUMBIX HA €€ MPOBEIACHHE, PErIaMEHTHPYIOTCS
yueOHbIM tutanom OIT CITO
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2.2. TemaTuyeckuii nJian u cojep:kanue yueonoro npeamera OYIL.11du3uka

dDopmHpyeMble
Conep:xkanue yuye0HOro marepuasa (0CHOBHOE M MPodeccHoHAILHO Oo0bem
HaumeHnoBanue 8 . odmue
OpPHEHTHPOBAaHHOE) , 1a00pPATOPHbIE M MPAKTHYECKHE 3aAHATHS, IPUKJIAIHOH MOIY/Ib | 4YacoB
pa3/iesioB U TeM g — npogeccuoHaJIbHbIE
KOMIIeTeHIIUH
1 2 3 4
1 cemecmp
Pa3nes 1. @u3uka U MeTO/IbI HAYYHOI'O IO3HAHUS 3
Tema 1.1 Conep:xanue yueOHOro MaTepuasa:
Beenenne ®dusuka - Hayka o mnpuposae. HayuHble MeTonpl MO3HaHMSI OKpyKawouero mupa. Poib
SKCHEpUMEHTa M TEOpPUU B IHpoOIecce IMO3HAHUSA NPUPOJAbL. ODKCHEPUMEHT B (DU3HKE.
MopenupoBanue (U3NYECKUX SBICHUNA M mporeccoB. Hayunbple rumotessl. dusndeckue 2 OK 03
3aKOHbl M TeopuH. ['paHMIBI NPUMEHUMOCTH (U3MUECKUX 3aKoHOB. [IpuHIHMI OK 05
cooTBeTcTBUA. Ponb 1 mMecTo ¢u3uku B (POPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHUHBI
MUPa, B IPAKTUYECKON AEATEIbHOCTH JIFOACH
CamocrosiTesibHast padoTa odyuarommxcs Nel 1
[TosyunTs nponsBoaHble eauHMLBI Bcucteme CU
Pa3nes 2. Mexanuka 21
Tema 2.1 Coaep:xanue yueOHOro MmarepmuaJa: OK 01
KunemaTtuka Mexannueckoe aBmkeHue. OTHOCHTEILHOCTh MEXaHHYecKoro ABmkeHus. Cucrema OK 02
orcuera. Tpaekropus. [lepemerienne, CKOpOCTb (CpEHsIsI CKOPOCTh, MTHOBEHHAsI CKOPOCTB) OK 04
U YCKOpPEHHE MaTepHaJbHOM TOUKH, UX MPOEKIMHU HAa OCHU CHUCTEMbI KoopauHaT. CloxeHue 3 OK 05
MIEPEMELLEHUI U CII0KEHUE CKOPOCTEN. PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE OK 07
nBukeHue. ['paduxku 3aBUCHMOCTM  KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, IyTH H MK°1.1
nepeMeIleHls] MaTepuaJbHOW TOUKM OT BpeMeHH. CBoOomHOE mMajeHue. YCKOpeHHe IIK 2.2
cBoOOIHOTO TajeHus. KpuBonwHelHOe aBWXeHHE. J[BIKEHHE MaTepualibHOW TOYKH TIO

® O6pazoBaTenbHast OpraHU3aIys BIPaBe CAMOCTOSTENHHO OMPEACISTH MTOCIEI0BATEIPHOCTD H3YUEHHS PA3ICIOB W TEM, BXOIAIINX B HHX, 4 TAKKE NEpPePacipeesiTh KOTHIECTBO
4acoB JJIsl OCBOCHHUS OOy4aloUIMMHCS Y4eOHOro Marepuaia, C y4eTOM JIOTHKH (OPMHUPOBAHUS MPEAMETHBIX PE3YJbTaTOB, OOLIMX W NPO(GECCHOHATIBHBIX KOMIIETCHIINH,
MEXIIPEIMETHBIX CBS3€H ¢ APYTMMH AUCIUINTHHAMHI 00I1e00pa3oBaTeIbHOTO U 00IIenpodecCHOHaIBHOTO NHKIOB yuebnoro miana OIT CIIO.
° [IK ®I'OC CIIO npodeccuy WK CHeIAIbHOCTH JOJKHBI OBITh OTPAKEHBI B COACPKAHUH YIeOHOTO MaTepHana.
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OKPY)KHOCTH C TIOCTOSHHOW IO MOJYJIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas
ckopocts. llepmoxg wu wacrora oOpamenus. LleHTpocTpeMUTENbHOE — YCKOpEHHE.
TexHUUecKkue ycTpOHCTBa M MPAKTUYECKOE MMPUMEHEHHE: CIIUIOMETP, JBI)KEHUE CHAPSIOB,
IICTTHbIC ¥ PEMEHHBIC TIepeiaun™

IIpakTuyeckoe 3ansiTue Nel
N3ydenne nBuxkeHHs TeIa, OPOIICHHOTO TOPH30HTAIBHO

CamocTrosiTesqibHasi padora o0yuarommxcst Ne2
[ToBTOpEHME, pemnieHue 3aaad, 3aloJIHUTh CPABHHUTEIBHYIO TAONHIYYy MPSIMOIUHCHHBIX
IBWKECHUH

Tema 2.2
JInHAMHKA

Coaepixanue yueOHOTro MaTepuaJa:

[Ipunuun otHocutenbHocTU ['anmnes. Ilepseiii 3akoH HbproroHa. MHepuuanbHble CUCTEMBI
orcuera. Macca tena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoi 3akon HeroTona st
MaTepuaIbHOM TOYKH B MHepuuansHOi cucrteme otcueta (MCO). Tperuit 3akon HerotoHa
JUIsL MaTepUajbHBIX TOYEK. 3aKOH BceMmupHOro TsaroteHus. Cumna Tsokectu. [lepsas
KocMHueckas ckopocTh. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buabl Tpenus
(nokosi, ckonbxeHus, kaueHus). Cuiia tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHUS U
cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBIEHUs MPHU ABMKEHUU Tea B
XKuakoctu WM rase. IloctynarenpHoe M BpalaTeabHOE JIBUYKEHHE a0COJIIOTHO TBEPIOTO
Tena. MOMEHT CHIIbI OTHOCHUTENbHO OCH BpaileHus. Ilnedo cuibl. YcnoBus paBHOBecUS
tBepaoro Ttena B MCO. TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHUE:
MOIITUITHUKY, IBI)KEHUE UCKYCCTBEHHBIX CIYTHUKOB™

IpakTHyeckoe 3ansaTHe Ne2
W3ydenne nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH MOJ IEHCTBUEM HECKOIBKHUX CHII

JlabopaTopnas padora Nel
HccnenoBanue ycinoBuii paBHOBECHS TBEPJIOTO Tella, HMEIOIIET0 OCh BpaIlleHHs

CamocrosiTesibHas padora odyyaromuxcs: Ne3
Pabota c yueOHMKOM, pellieHre 3a1a4

Tema 2.3
3aKoHBI COXpaHeHus!
B MEXaHHUKeE

Conep:kanue yuyeOHOro MarepuaJa:

Mexanuueckass pabota U MOIIHOCTh. KunHernueckas sHeprus. lloTeHuanbHas »HEprus.
3aKOH COXpaHEHHs MeXaHudeckod sHepruu. PaboTa cuiibl TSHKECTH M CHIIBI YIIPYTOCTH.
[Ipumenenne 3akoHOB coxpaHeHHs.VIcronp30BaHHe 3aKOHOB MEXAHUKU Ml OOBSICHEHHS
ABHUKCHU S HeOEeCHBIX Tel H A1 Ppa3sBUTUA KOCMHUUYCCKHX HCCH@}IOBaHHfl, I'paHHIbI
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MIPUMEHUMOCTH KJIACCHYECKON MeXaHUKH. IMITyJIbCc MaTepuanbHON TOYKHU (Tela), CUCTEMBbI
MaTepualbHBIX TOYEK. MMIylbc CUIIBI U1 U3MEHEHUE UMITyJIbca Telld. 3aKOH COXpPaHEHUs
nmirynbca B MCO. PeaktuBHoe nBmkenue. Pabora cuibl. MomHocTs crutbl. Kunertndeckas
SHEprus MaTepualbHOM Touku. TeopemMa 00 W3MEHEHMHM KHHETHYECKOW HSHEPIHH.
[TorennmaneHas sHeprus. [loTeHmanpHas sHepTrust ynpyro aehopMUPOBAHHOW TPYKUHBI.
[MorennmanpHas JHEprust Tela BOJM3M TOBEPXHOCTH 3eMid. [loTeHIMalbHBIE W
HETOTeHIIMaabHble CUJbl. CBsS3b pabOThl HEMOTCHIMAIBHBIX CHJI C H3MEHEHHUEM
MEXaHWYECKOM HHEPrUU CHUCTEMBbI TeJI. 3aKOH COXPAaHEHHUS MEXaHUYECKOW SHEPTHH.
Yrupyrue u Heynpyrue CTOIKHOBEHHS ™

IIpakTnueckoe 3ansaTue Ne3
TexHundeckue ycTpoicTBa M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIEp, NPYXHHHBINA
IMUCTOJICT, ABHUKCHUC NCKYCCTBCHHBIX CITYTHUKOB U PAKCT

JlabGoparopHnasi pabora Ne2
WccnenoBanue cBs3M pabOTHI CHUJIBI C K3MEHEHUEM MEXaHUYECKOM YHEPTUH Tesla

CamocrosiTesibHas padoTa o0yuarmuxcs Ned
Pabota ¢ yueOHMKOM, peleHre 3a1a4

Pa3nea 3. Mosekyasp

HasA GU3MKA U TEPMOIUHAMHKA

21

Tema 3.1
OcHoBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOM
TeOpUuM

Coaep:xanue yueOHOro MmarepmuaJa:

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPUU U MX OMNBITHOE 0OOCHOBAaHHUE.
BbpoyHnoBckoe apmxkenue. Juddys3us. Xapakrep ABMKEHHMS M B3aUMOJEWCTBUS YaCTHUIL
BemiecTBa. Mojenu CTpOeHHUs Ta3oB, JKUJIKOCTEH M TBEPIBIX TN U OOBSICHEHHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojene. Macca u pasmepsl Mosekys. KoandecTBo BemniecTsa.
[TocTostnnast ABoraapo. TeruoBoe paBHOBecue. Temriepatypa u ee usmepenue. lllkana
temneparyp lLlenbcus. Mopens maeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHU MJIealbHOIO Tas3a. AOCOIIOTHAs TeMmIeparypa Kak Mepa cpeiHei
KMHETUYECKOW PHEPIUM TEIUIOBOTO ABMXKEHMs yacTul rasa. lllkana temneparyp KenbBuna.
I'a3oBble 3akoHbl. YpaBHeHHEe MeHeneeBa-Kianeiipona. 3akon JlansToHa. M30mponeccs! B
UJealbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe MpencTaBieHHE
M30MPOLIECCOB: M30TEpMa, M30X0pa, n3obapa. TexHHUecKne yCTpOiCTBa M MPaKTHYECKOE
IIPUMEHEHHE: TEPMOMETp, bapomeTp™

IIpakTuyeckoe 3ansiTue Ned

I/I3MCpCHI/IC MacCChI BO31yXa B KJIaCCHOM KOMHAaTe

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
[IK 2.2
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JlabopaTopHas padora Ne3
W3yuenne n3o6apHOro npouecca

CamocrosiTesibHas padoTa o0yuyarwuuxcsi Ne5
Pabora ¢ yueOHMKOM, peleHue 3a1a4

Tema 3.2
OcHOBEI
TEePMOAUHAMMKH

Coaeprxanue yueOHOro MaTepuaJa:

Buytpennsas osueprus. Pabora u Ttemnonepenada. KoianuecTBO TeIUIOTHL. YpaBHEHHE
terioBoro Oamanca. IlepBoe Hawano TepmoamHamuku. AnmabaTHbId mpouecc. Bropoe
Hayano TepMoanHaMuku. Temnosbie nsurarenu. KIIJ[ TtemmoBoro nsurarens. Oxpana
npupoapl. TepmonuHamMuuecKkass CUCTEMa. BHyTpeHHss JHEprus TEpMOJIMHAMHYECKOU
CHCTEMBbI U coco0bl ee u3MeHeHus. KoanuecTBo TemnoTsl U pabota. BHyTpeHHss 3Heprus
OJIHOATOMHOT'0 HACAIBHOIO raza. Buasl Teronepenadyu: TEIUIONPOBOJHOCTb, KOHBEKIUS,
u3JlydyeHue. Y ienbHas TEIJIOEMKOCTh BenecTBa. Koan4yecTBo TEIIOTsI IPY TEIIoNnepeaye.
[Tonstre 06 aquadbaraom mporecce. [lepBrliii 3akoH TepMoarMHAMUKH. [I[pUMEHEHHE TTEPBOTO
3aKOHa TEPMOJMHAMHKH K wu3omporeccaM. ['padudueckass WHTEprperanus paboThl Tasa.
Bropoii 3akoH TtepmoauHamuku. HeoOpaTtumocTs mporeccoB B mpupoje. TerioBsle
MamuHbl. [IpuHnunel qeicTBus TemnoBslx MamuH. [IpeoOpa3zoBaHus 3HEPIUU B TEIJIOBBIX
MmamnHax. Koagoumment nonesHoro nedctBus TeraoBoi mamuubl. [{ukn KapHo u ero
KO3 (ULHEHT TMOJe3HOro JeHCTBUS. OKOJIOTMYECKHE NPOOJEMbl TEIIOIHEPTreTHKH.
TexHnueckue yCTpoiiCTBAa W TNPAKTHYECKOE MPUMEHEHME: JBUIaTelb BHYTPEHHEIO
CropaHus, ObITOBON XOJOJUIbHUK, KOHTUIIMOHEP™

JlaGopaTopHas padora Ne4d
W3mepenue yaenbHOM TemI0eMKOCTH

CamocroniTejibHast pa6oTa odyuarumxcsa Ne6
Pabota c yueOHMKOM, pellieHre 3a1a4

Tema 3.3
ArperarTHsbie
COCTOAHUA
BellecTBa U
dazoBbie
nepexoabl

Coaepixanue yueOHOro MaTepuaJa:

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AGCOTIOTHAs U OTHOCUTEIbHAS
BJIQXKHOCTh BO3ayxa. HacelmeHHbsld map. VYxaenbHas TeoTa mnapooOpa3oBaHUS.
3aBUCHMOCTh TEMIEpAaTyphl KUIEHUS OT JAaBieHus. TBepaoe Teno. Kpucraminueckue u
amop(dHbIe Tema. AHM30TPONHUS CBOMCTB KpucTauioB. JKunkue kpuctamuibl. COBpeMEHHbBIS
Matepuanbl. [lnaBnenue u Kpuctayumsamus. Y enbHas Teriora uiaBineHus. Cyonumanms.
YpaBHeHUE TEIJIOBOTO OamaHnca™
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IIpakTuyeckoe 3ansiTue NeS
TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMETpP, TEXHOJOTMHA TIOJIYYEHHS] COBPEMEHHBIX MAaTepuajioB, B TOM YHCIE .
HaHOMAaTEpPHAJIOB, U HAHOTEXHOJOTUU
JlabopaTopHas padora NeS 1
OnpezeneHrie BIaKHOCTH BO3yXa
CamocrosiTesqibHas padoTa odyuarommuxcs Ne7 1
Pabota ¢ yaeOHMKOM, BEIPACTUTh JJOMa KPHCTAIUT COJIM M OITMCATH MPOIECC KPUCTATUTHU3AINN

Paznen 4. diekTpoamHamMuka 29

Tema 4.1 Conep:xanue yueOHOro MaTepuasa:
DJIeKTPOCTATHUKA | DJEKTpu3alus Tel. OJNeKTpUYecKuid 3apsna. /[IBa Bujga 3IIEKTPUUECKUX  3apsJIOB.

[IpoBOIHMKHM, IUAIEKTPUKHA W TOJYNPOBOJHHUKU. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTrO
3apsana. BzaumonelictBue 3apsanoB. 3akoH Kynona. TouyeuHblid 3JIEKTpUUECKUH 3apsii.
Dnektpuyeckoe moisie. HampsokeHHOCTh 3iieKTpuueckoro mnois. [lpuHimn cynepno3unuu 5 OK 01
ANEKTpUYECKUX TMoyield. JIMHUU HampsHKEHHOCTH SJeKTpuueckoro mois. Pabora cun OK 02
anekTpocrarudyeckoro mnouss. IloreHuman. PasHocTes mnoreHmuanoB. [IpoBogHuKM U OK 03
JTUAJIEKTPUKA B BJIEKTPOCTAaTHUYECKOM  Tmosie.  JudnexkTpuyeckas  MPOHMUIIAEMOCTb. OK 04
OnektpoeMkocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. JHEprus OK 05
3apsHKEHHOT0 KOHAeHcaTopa™ OK 07
IpakTuyeckoe 3ansaTue Ne6 K 1.1
TexHudeckue yCTpOMCTBA W TNPAKTUYECKOE MPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETP, 1 K 2'2
3JEKTpOCTaTUUECKAast 3alluTa, 3a3eMJIEHUE AIIEKTPOIPUOOPOB, KOHJIEHCATOP, ’
KOIIMPOBAJIBHBIN annapar, CTpyHHbIN NPUHTED
CamocrosiTesibHast padora Ne§
Pabora ¢ yueOHHKOM, U300pa3uTh rpauecKu KapTUHBI SJIEKTPUUECKUX TOJIEH pa3IuuHbIX 2

CHUCTCM 3apsa10B
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Tema 4.2
ITocToAHHDBIHI
3JIEKTPUYECKHH TOK.
Toxku B pa3Iu4HbIX
cpeaax

Conep:kanue y4yeOHOIro MaTepuaJa:

DNEKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHHUS AJICKTPUUECKOTO TOKA. VICTOYHUKH TOKA.
Cuna Ttoka. [Tocrosannsiii Tok. Hanpspkenue. 3akon OMa i1 yyacTka Lenu. DJIEKTPUIeCcKoe
COIPOTUBIICHUE. Y ACIIBHOE CONPOTUBIIEHUE BellecTBa. [locnenosarensHoe, napamuiesbHoe,
CMEIlIaHHOE COeJUHEHHE MPOBOAHUKOB. Pabora snexTpuueckoro Toka. 3akoH Jlxoyns-
Jlenna. MOIIHOCTH 3JIEKTPUYECKOIO TOKA. OJEKTPOJABUXKYIIAsh CWJIa M BHYTPEHHEE
COMPOTHUBJIEHNE UCTOYHMKA TOoKa. 3akoH Oma i MONHOW (3aMKHYTOM) 3JIEKTPUYECKOM
uenu. Koporkoe 3amblkaHue. DJEKTpOHHasT MHPOBOAMMOCTh TBEPABIX METAJLJIOB.
3aBUCUMOCTh  CONPOTHUBIIEHHUS METANIOB OT Temreparypbl. (CBEpXMpOBOAUMOCTb.
OnexTpuueckuid TOK B BakyyMme. CBOMCTBAa 3JIEKTPOHHBIX MY4KOB. [losynmpoBOmHHKH.
CobcTBeHHass U TpUMeEcCHas MPOBOJUMOCTb MOMYNPOBOAHUKOB. CBoiicTBa p-N-mepexoja.
[TosnynnpoBOIHUKOBBIE MPUOOPBL. DJNEKTPUYECKUH TOK B pacTBopax U paciiaBax
3JEKTPOJIUTOB. IDJIEKTPOJUTUYECKAS] JUCCOLMALUA. DJIEKTPOJIN3. DIIEKTPUUECKUI TOK B
razax. CaMOCTOATENbHBIH U HECAMOCTOATENbHBIN pa3psit. Monnus. [lnazma™

IIpakTuyeckoe 3ansaTue Ne7

TexHuueckue YCTpOMCTBA M IMPAKTHUECKOCTIPUMEHEHHE: aMIIEpMETp, BOJIBTMETP, pPEoCTart,
WCTOYHUKH TOKa, OJIJIEKTPOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETUTENBHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBIECHUS, BaKyyMHbIM JHOA, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
TIOJTYTIPOBOTHUKOBBINA MO/, TalbBaHUKA

| cemecTp:

MaKCHMAJIbHasl HATPY3Ka:

o0s13aTebHas Harpys3ka:

JICKIIUM:

NPAKTUYCCKUE 3AHATHUSA:

J1abopaTopHbie padoThI:

caMoCTOsiTeIbHAsA padoTa
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2 cemecmp

Tema 4.2 JlaGoparopHasi padora Ne6
I[ocTosiHHbIH N3yuenune cMemaHHOTO COeIMHEHHS PE3UCTOPOB
3JjieKTpuueckuii Tok. | Jlaboparopuasi padora Ne7
Toxu B paznuunbix | M3MepeHne a1eKTpoABMKYILEH CUIIbI HCTOYHHUKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHUS 6
cpeaax
Tema 4.3 Conep:xanue yueOHOro MaTepuasa:
MarnutHoe noJsie. | [locrosiHHble MaruThl. B3auMmopeiicTBME NOCTOSHHBIX MarHUTOB. MarHuTHoe moJe.
DJieKTpOMarHuTHasi | Bekrop MarHuTHONM wMHAyKuuuW. IIpuHOUMI Cynepno3uiuyd MarHUTHBIX ITosiel. JIuHum
HHIYKIIUS. MarHuTHOM wuHAYKIMU. KapTuHa JMHMM MarHUTHOM MHAYKUOUU TOJIA IOCTOSTHHBIX
MarHuToB. MarHuTHOE 10JIe MPOBOJHUKA C TOKOM. KapTuHa TMHUI MHIYKIIMK MAarHUTHOTO
MOJISI IJTMHHOTO MPSIMOTO IIPOBOJHUKA U 3aMKHYTOT'O KOJBLEBOI'O MPOBOJIHUKA, KATYIIKH C
TokoM. OmnbIT Dpcrena. BzaumoseiictBue npoBOAHUKOB ¢ TokoM. Cuiia AMrepa, ee MOJyJb OK 01
n HampasieHue. Cuna JlopeHna, ee MOAyJdb W HampaBieHUE. J[BH)KEHHE 3apsHKEeHHOU 1 OK 02
YacTUIbl B OJIHOPOJHOM MarHuTHoM moje. PaGora cunel Jlopenma. SBieHue OK 03
3JEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEekTOpa MarHUTHOM MHIAYKUUU. DIEKTPOABUKYIIAS OK 04
CuJia UHIYKIUU. 3aKOH 3JEKTpOMarHuTHOU uHAyKuu dapanes. BuxpeBoe anekTpudyeckoe OK 05
nosie. DNEKTPOJBIKYIIAsl CUJla UHAYKLIMUA B MPOBOJHUKE, ABUKYIIEMCS MOCTYNATEIbHO B OK 07
OMHOpOAHOM  MarHuTHOM none. [lpaBuno  Jlenuna. MHAyKTUBHOCTH.  SIBieHuUe K 1.1
CaMOMHAYKIMU. DIJEKTPOJABUKYILAS CUJIa CAMOWHIYKUHUHU. ODHEPrusi MAarHUTHOTO MOJsS [1IK 2.2
KaTYIIKA C TOKOM. DJIEKTPOMarHuTHOE oJjie™
IIpakTnyeckoe 3ansaTue Ne§
Texnuueckue yCTpoWCTBA H  TPAKTUYECKOE TPUMEHEHHE: TOCTOSHHBIE MAarHUTHI, 1
AJIEKTPOMArHUTBI, 3JIEKTPOABHUraTeb, YCKOPUTEIN 3JIEMEHTApHbIX YaCTHUI], WHAYKIMOHHAs
reYb
JlabGoparopHas padora Ne§
HccnenoBanue AecTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM 4
JlaGopaTopnasi paGora Ne9
N3ydenue siBeHUs 21€KTPOMAarHUTHOW MHTYKITUH
CamocrosiTesibHast paboTa o0yyarommuxcs Ne9 2
[ToBTOpenue, penieHue 3aaaqy
Pa3nenS.KoseGaHusi MBOJIHBI 22
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Tema 5.1
MexaHunyeckKkue
H
3JIEKTPOMATHUTHbIE
KoJIe0aHus

Conep:kanue y4yeOHOIro MaTepuaJa:

Konebarenbnass cucrema. CBoOogHble MexaHWdeckue kojeOanus. [‘apmoHuyeckue
konebanud. Ilepuon, dactora, ammuutyaa u (asa kosnebanuid. [IpyXMHHBIA MasTHUK.
Matemaruueckuii MasTHUK. YpaBHEHME TrapMOHUYecKuX KojeOanuil. IlpeBpamienue
SHEPrMM INpU TrapMOHMYeckuX KosieObaHusx. KonebarenbHblii KoHTYyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJEOAHUs B WICATBLHOM KOJeOAaTeTbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMH U D3JIEKTPOMAarHUTHbIMU KojeOaHusmu. Dopmyna Tomcona. 3axkoH
COXpaHEHHMsS OJHEPTUM B HJCATBLHOM KojebaTenbHOM KOoHType. IlpencraBienue o
3aTyxamoliux KoiebaHusax. BpIHyXIeHHble MexaHudeckue KoseOanus. Pe3zonaHc.
BoiHykaeHHbIE 3J€KTpOMarHuTHble KojeOanus. IlepemenHsiii Tok. CHHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U JEICTBYIOIEE 3HAUCHHE
cuibl TOKa W HampspkeHus. Tpancdopmarop. IIpomsBoactBo, mepemgaya u morpebieHne
IEKTPUYECKOM DSHEPruu. OKOJIOTMYECKHE PHUCKU IPU IPOU3BOACTBE INIEKTPUUYECKOU
sHeprun. KynpTypa ucronbp30BaHus 3JIEKTPOIHEPTHH B TOBCEAHEBHOM KU3HU

IIpakTHyeckoe 3ansaTHEe Ne9
TexHuueckue yCTpoOMCTBAa M IIPAKTUYECKOE NMPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK, FE€HEpaTop
IIEPEMEHHOI0 TOKA, JIMHUM JJIEKTporepesayd

JlaGopaTopHnas padora Nel(
HccnenoBanne mepeMeHHOT0 TOKa B IENUW M3 TMOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKHA U PEe3UCTOpa

Tema 5.2
Mexannveckue
"
3JIEKTPOMATHUTHBIE
BOJIHBI

Conep:xanue yueOHOro MaTepuasa:

MexaHunyeckue BOJIHBI, YCI0BUS pacnpocTpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHus U
JiHa BOdHBL [lomepeuynsie W TpojosibHBIE BOJHBL. MHTepdepeHus u audpakuus
MeXaHHYecKux BOJH. 3ByK. CkopocTh 3Byka. I'pomkocTh 3Byka. Bricora Tona. TemOp
3ByKa. OJIEKTPOMArHUTHBIC BOJHBI. YCJIOBHUS U3JIYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuass opuentanus BekTopoB E, B, v B 3nexkrpomarautHOi BoiHe. CBOMCTBa
JJICKTPOMArHUTHBIX  BOJIH: OTPaXEHHE, TMpEeJIOMIICHHUe, ToJsipu3aius, Audpakims,
untepdepeniuss. CKOPOCTh AIEKTPOMArHUTHBIX BONH. [IIkama 31MeKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne SJIEKTPOMArHUTHBIX BOJH B TeXHHWKE W ObITy. [IpMHIMIBI paguoCBs3u U
TeneBuAeHus. Pagronokanus. DIEKTPOMarHUTHOE 3arpsS3HEHUE OKPYKAIOIICH cpeibl™

IIpakTu4yeckoe 3ansarue NelQ
TexHuyeckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHME: MY3bIKAJIbHBIE HHCTPYMEHTBI,

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
IIK 2.2
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yABTPA3BYKOBasl TMAarHOCTUKA B TEXHHKE W MEIULMHE, pajgap, PaadoNpHEMHUK, TEICBHU30D,
anTeHHa, tenedon, CBY-neyn

CamocrosiTesibHasi padora odyuarommxcst NelQ
Pabota ¢ yqeOHUKOM, pelIeHne 3a1a4

Tema 5.3
OnTuka

Conep:kanue yuyeOHOro MaTepuaJa:

I'eomerpuueckas onrtuka. [IpsMonuHeitHOe pacpoCTpaHEHUE CBETa B OJIHOPOJIHOMN cpejie.
JIya cBera. TouyeuHblii UCTOYHHMK cBeTa. OTpa’keHHE CBETAa. 3aKOHBI OTPaXEHHUS CBETA.
[TocTtpoenue wu300paxkeHuid B TUIOCKOM 3epkanie. [Ipermomiienne cBera. 3aKOHBI
MpenoMIIeHUs cBeTa. AOCONIOTHBIM TMOKa3aTens mpenomiieHus. [lonmHoe BHyTpeHHee
orpaxkeHue. [IpenenbHbIi Yros IOJHOTO BHYTPEHHEIrO OTpakeHMs. Jlucmepcust cBera.
Crnoxwublii coctaB Oenoro csera. L[Ber. CoOuparomiyie U paccerBaromiye TUH3bL. ToHKas
nuH3a. @OKYyCHOE pacCTOSHUE M ONTHYecKas cwia TOHKOM JuH3bl. [locTpoeHue
M300paKeHU! B COOMpAIOIIMX W pacceMBaOIIUX JuH3aX. DopMyna TOHKOM IJHH3BIL.
VYBenuuenue, naBaemoe JHMH30M. [lpegensl NMPUMEHMMOCTH TEOMETPUYECKON ONTHKH.
BonnoBas onrtuka. HMurtepdepenuus cBeta. KorepeHTHbIE HUCTOYHUKH. Y CIOBHS
HAOJIOJICHUST MaKCHMyMOB M MHHHMYMOB B HHTEPQEPCHIMOHHOW KapTHHE OT JBYX
cuH(pa3HbIX KOTEPEHTHBIX HCTOYHUKOB. Judpakuus csera. [udpakiuoHHas pemieTka.
VYcnoBue HaOMIOACHUS TJIABHBIX MAKCUMYMOB TIPH TIQJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha
nudpakionnyio pemetky. [lonspusamnus ceera™

IpakTuyeckoe 3anaTue Nell
TexHuuyeckue ycTpoWCTBa W MpakTUYECKOe MNPUMEHEHHE: OYKH, Jymna, ¢oToamnmnapar,
MPOCKIIMOHHBIA arapaT, MUKPOCKOII, TEJIECKON, BOJOKOHHAs OINTHKA, MU(PaKIIMOHHAS
penieTka, noJIsipou, TEIECKOI

JlabopaTopHnas padora Nell
Omnpenenenue mokasares MPEJTOMICHHS CTEKIIa
JlaGopaTopHnas padora Nel2
HccnenoBanme cBOMCTB N300pakeHHI B JTMH3aX

CamocrosiTesibHas padora odyuarommxcs Nell
Pabota ¢ yaeOHUKOM, pelieHne 3a1a4

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
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Tema 6.1
OcHoOBBI TEOPUH

Conep:kanue y4yeOHOIro MaTepuaJa:
I'paHuubl MPUMEHMMOCTH KJIACCUYECKOM MeXaHUKHU. IlocTynaTel cnenuaibHOM TEOpHUH

OTHOCHTEJIBbHOCTH | OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BaKyyme, IPUHLUII OK 01
OTHOCUTENBHOCTH  ODWHIITEHHA. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJIEHHE 2 OK 02
BPEMEHU M COKpAICHUE [JIMHBL. DHEPIUs U UMIYJIbC PEISTUBUCTCKON 4vacTuilbl. CBs3b OK 04
Macchl C 3HEPrHMEW U UMIYJIbCOM PEJIATUBUCTCKOM YaCTUIbl. DHEPIUs MOKOSI CBOOOIHOMN OK 05
YaCTHULbI OK 07
CamocrositesibHas padora Nel2 2
Pabora ¢ yueOHUKOM, penieHne 3a1a4y
Pa3znen 7. KBanToBas pusuka 10
Tema 7.1 Conep:xanue y4eOHOro MaTepuasa:
DJ1eMeHThI ®oronsl. Popmyna [Tnanka cBs3M 3HEPruM (GOTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIBC
KBaHTOBOM onTukm | porona. OTkpeiTue u uccienopanue Gorodpdexra. Onbitel A.I'. CromeroBa. 3axoHBI
dororddekra. VYpaBHenue DiHmTeiiHa a1 porodddekra. "KpacHas rpanumna" 2
dotorddekra. Jlapnenue cera. OmbiThl I1.H. JleGeneBa. Xumuueckoe aeiicTBUE CBETA.
TexHuueckue yCTpOHWCTBA M NPAKTUUYECKOE IPHMEHEHHE: (HOTOAIEMEHT, (OTOJATIHK, OK 01
COJIHEYHas Oatapesi, CBETOAHOA OK 02
Tema 7.2 Conep:xanue yueOHOro MaTepuasa: OK 04
Crpoenne atoma Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesHutro -yactuil. Ilmaneraphas OK 05
Mozenb atoMa. [loctynater bopa. M3nydenue u normiomienrne GOTOHOB MPH MIEPEXOE aToMa OK 07
C OJIHOTO YPOBHs 3HEpPruM Ha Apyroil. Buael cnektpoB. CHekTp ypoBHEW PHEPruM aToMa 1 K 1.1
Bojopoaa. BomHoBbie cBoicTBa yacTul. BosHbl ae bpoinsa. KopnyckyisipHO-BOJTHOBOU K 2.2
nayann3M. CIIOHTaHHOE M BBIHYX/IEHHOE U3iTydeHue. [Judpakius 31eKTpOHOB B KPUCTAJUIAX.
YcrpoiictTBO M mpuHOMI paldoThl Jjla3epa. TeXHUYECKHe YCTpOMCTBa M TNPAKTUYECKOE
IIPUMEHEHHE: CIEKTPAJIbHBINA aHaJIN3 (CIEKTPOCKOIN), Ja3ep, KBAHTOBBIH KOMIIBIOTEP
IIpakTuyeckoe 3ansaTue Nel2 1

HabmtogeHue nuHeiuaToro crnekrpa
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Tema 7.3
ATOMHOE AP0

Conep:kanue y4yeOHOIro MaTepuaJa:

OKCIEpUMEHTHI, TOKA3bIBAIOIINE CI0KHOCTh CTpOeHUs siipa. OTKpBITHE PaJHMOAKTUBHOCTH.
OmneiTel Pesepdopaa mo ompeseneHuio cocTaBa paguoaKTHUBHOrO wu3iydeHus. CBoiicTBa
anb(a-, Oera-, raMMma-u3IydeHUs. BiusHue paguMoaKTUBHOCTH Ha JKHMBBIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeWTpoHa. HykionHnas monens sapa ['eitzenOepra-MBanenko. 3apsia
sanpa. MaccoBoe uucio suapa. M3otomsl. Anbda-pacnan. DNEKTPOHHBIA W MO3UTPOHHBIN
Oera-pacnag. ['amMMma-uznydeHue. 3aKOH pPaJMOAKTUBHOTO pachaga. OHEprusi CBA3H
HYKJIOHOB B snpe. Snepusie cuibl. Jledext maccel siapa. SnepHbie peakuuu. Jlenenue u
cuHTe3 sjep. SnepHswiid peaktop. Tepmosiaepubiii cuHTe3. [IpoOiieMbl M TEPCICKTHUBBI
SJIEPHOM DSHEPTreTUKU. OKOJIOTMUECKHE AaCIEKThl SJIEPHOM DSHEPreTUKU. OIJIEMEHTapHbIE
gactullbl. OTKpbITHE TO3UTPOHA. MeTonbl HAOMIONEHUS W PErUCTPAllUU SJIEMEHTapHBIX
gactull. PyHaaMeHTaIbHbIE B3auMoieiicTBus. EnquHcTBO prsnueckoll KapTHHBI MUpa

IIpakTuyeckoe 3ansaTue Nel3

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

IIpakTuyeckoe 3ansaTue Nel4

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE IPUMEHEHHE; J03UMETp, Kamepa BuibcoHa,
SZIEPHBIN peakTop, aToMHasi bomOa

CamocrosiTesibHast padora Nel3
Pabora ¢ yueOHUKOM, pelieHne 3a1a4y

Pasznea 8.271eMeHTHI

ACTPOHOMHUM M acCTPOPU3UKHU

Tema 8.1
DJ1eMeHTBbI
aCTPOHOMHUM
U aCTPOPU3NKH

Conep:xanue y4eOHOro MaTepuasa:

DTanbl pa3BUTHSA acTpOHOMUU. [IpHKIagHOE U MHUPOBO33PEHUYECKOE 3HAUEHHE aCTPOHOMUU.
Bun 3BesmHoro neba. Cos3Be3ausi, spKUe 3BE3/bl, IJIAHETHI, UX BUINMOE JIBH)KEHUE.
Conneuynas cucrema. Ilmanersl 3emHON rpynnbl. Ilnanersl-rurantel. Mainble Tena
Conneunoii cucremsl. Comnnne, ¢orochepa u armochepa. ConHeyHass aKTUBHOCTD.
Ucrounnk sneprun ConHIAa W 3Be3]. 3BE3/bl, UX OCHOBHBIE XapaKTepUCTUKH. J[marpamma
"CIIEKTpaNIbHBIN KJIACC - CBETUMOCTH'". 3B€3/Ibl IJIaBHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh
""Macca - CBETMMOCTB" JJIsi 3BE€3]] IVIaBHOW IOCJIEAOBAaTEIbHOCTH. BHyTpeHHEe cTpoeHue
3Be3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUU M 3Bomtonuu CoyHIa U 3BE3J.
Otanbl KW3HU 3Be3l. Mneunsiii [lyte - wama [amaktuka. CrmpanbHas CTpPyKTypa
lanakTuku, pacnpeneneHue 3Be3la, raza u npuid. llomokenue u nBukenue ConHia B
l'anaktuke. Tunel ramaktuk. Ilmockas u  cdepuueckas noxacucteMbl [anakTuku.

OK 01
OK 02
OK 03
OK 05
OK 07
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Paguoranaktuku u kBasapbl. UepHble IbIpbl B Aapax rajgakTuk. Beenennas. Pacmmpenune
Bcenennoii. 3akon Xa66ma. Pa3zoeranue ranaktuk. Teopust bonbmoro B3peiBa. PenmukroBoe
u3iydeHue. MacmrabHas cTpykTypa BeeneHHoi.

Mertaranaktuka. Hepenenusle npo6ieMbl aCTPOHOMHUH

JlaGoparopHnasi padora Nel3

HaGmonenne ocHOBHBIX co3Be3uii CEBEPHOTO MOMyIIApUS U IPKUX 3BE3/IbI 2
IIpomexyTouHas arrecTanms (3K3aMeH) 30
Il cemecTp:
MaKCHMAJbHAs HArpPy3Ka: 84
o0si3aTe/IbHAsI HATPY3Ka: 44
JIEKIHH: 16
NMpPaKTHYEeCKUe 3aHATHUsI: 8
J1adopaTopHbie padoThI: 20
CaMOCTOsITeJIbHasI padoTa: 10
NMPOMEKYTOYHASI ATTECTAIUS: 30
3a rox:
MaKcHMaJibHasA Harpyska: | 144
o0si3aTe/ibHAsI HATPY3Ka: 95
JIEKIIUH: 53
NMPaKTHYECKUE 3aHITHUSI: 16
JlabopaTopHbie padoThbI: 26
caMoCTOsITeIbHAs padora: 19
NMPOMEKYTOYHAS aTTeCTANMS: 30

*
IIpogeccuonanvrno opuenmupogantvle 21emeHmbl
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPE/IMETA

3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbLHO-TeXHHYECKOMY 00ecredYeHn 0

B cootBercTBun ¢ TpeboBanusimu ®I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CIIeUeHHUIO
yueOHOro mporecca 6a30Bblii ypOBEeHb Kypca (U3MKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs
JOJDKEH M3Y4aTbCsid B YCIOBHUSX KaOWHeTa (PU3MKU WIM B YCJIOBHSX MHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB EeCTECTBEHHO-HAYYHOro IMKiIa. B kabunHere (U3MKKM [ODKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHKE JIsl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpaMMe Mo (Gu3uKe MpaKkTHIeCKUX
paboT M JAeMOHCTpalMOHHOE oOopynoBaHue. JleMoHCTpanoHHOE 00opynoBaHue (HOPMHUPYETCS B
COOTBETCTBUM C NPUHLUIOM MHUHUMAIBbHON JOCTATOYHOCTH U 0OECreyrBaeT I[OCTAaHOBKY
MEPEYHCICHHBIX B IPOTpaMMe Mo (PU3MKE KITFOUEBBIX IEMOHCTPALUI ISl UCCIEIOBAHUS N3Y9aeMBbIX
SBJIIGHUH M TPOIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAJIBHBIX 3aKOHOB, MX TEXHHYECKHUX
npuMeHennid. JlabopatopHoe oOopynoBaHue A JaO0OPAaTOPHBIX M MPAKTHUYECKUX pPadboT
dbopMupyercs B BUe TEMaTHYECKIX KOMIUIEKTOB U 00€CIIeUnBaETCS.

B pacu€re omHOro KOMIUIEKTa Ha JABYX OOy4aromuxcs. TeMaTUYeCKUe KOMIUICKTHI
1abopaTopHOro 00O0PYAOBAaHUS JOJDKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH
AHAJIOTOBBIX M IM(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUJIEC
U(POBBIX JTaOOPATOPHIA.

ObopynoBanue yueOHOT0 KaOMHeTa:

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YyUaIOIINXCS;

- pabouee MecTo IpernoaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHUATIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- IpoheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHMUS,;

- MaTepuallbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIbHBIA KOMIIBIOTED C JIMIIEH3UOHHBIM NIPOTPAMMHBIM 00ECIIEUEHUEM;

- IPOEKTOP C IKPAHOM.

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

ITpumMepHbIii epedeHb JeMOHCTPALIMOHHOTO U J1a00paTOpPHOro 000py10BaHMS:
uudposas madoparopusi Mo GU3UKE IS IPETOIaBaTeNs;
nudposas 1adopatopus 1o Gpusnke 11 00yyaromerocs;
BECBI TEXHUUECKUE C PA3HOBECAMU;
KOMILJIEKT /17151 1TaOOpaTOPHOTO MPaKTUKyMa 110 OITHKE;
KOMIUIEKT /715 TaOOpaTOPHOTO MPAKTHKyMa 110 MEXaHHKE;
KOMIUIEKT Ui Ja0OpaTOpHOTO  NpaKkTUKyMa IO  MOJIEKYJISpHOW  (usmke
Y TEPMOJMHAMUKH;

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

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

9. ammepmerp J1a0OPaTOPHBIN;

10. BombTMETp TAOOPATOPHBIN;

11. xomopumeTp ¢ HAOOPOM KAIOPUMETPHUECKUX Tell;

12. TepmomeTp 1a0OPaATOPHBIIA;

13. xommiekT TSt M3YyYeHUS OCHOB MEXaHUKH, THEBMATUKU
¥ BO300OHOBJISIEMBIX HCTOYHHKOB 3HEPTHH;

14. Gapomerp-aHepous;

ocarwNE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

OJIOK TUTaHUSI PETYIIUPYEMBIiA;

BeO-Kamepa Ha MOJBUKHOM LITATHUBE;

BUJIeOKamepa AJis paboThl C ONTUYECKUMU PUOOPaMH;
reHepaTop 3BYKOBOIA;

TUTPOMETDP (IICUXPOMETP);

rpy3 HaOOPHBIIA;

JMHAMOMETP JEMOHCTPALIMOHHBIH;

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

METp JEMOHCTPAIIMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

HACOC BaKyyMHBI KOMOBCKOT0;

CTOJIUK TTOTbEMHBIN;

IITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHIA;

ANEKTPOIUINTKA;

HaOOp IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM SIBJICHUSIM;
Ha0Op AEMOHCTPALMOHHBINA MO JUHAMHUKE BPAIIATEIbHOTO JTBUKCHUS;
HaOOp IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSM;
Ha0Op JIEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHU;

BEJIEPKO apXuMea;

MasiTHUK MaKCBEJLIa;

Ha0op TeJ paBHOrO 00bEMa;

Ha0Op Ten paBHOM MacCHI;

puOop IS IEMOHCTPAIMKA aTMOC(EPHOTO 1aBICHUS;
MIpU3Ma, HAKJIIOHSIOLIAsICSI C OTBECOM;

pbluar 1eMOHCTPALOHHBII;

COCY/JIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOW JEMOHCTPALIMOHHBIN;

TpyOKa HBIOTOHA;

1ap mackanis;

HabOp IEMOHCTPAILMOHHBIH 110 MOJIEKYJIIPHON (DU3UKE U TETIJIOBBIM SIBJICHUSIM;
Ha0Op AEMOHCTPALIMOHHBIN MO T'a30BbIM 3aKOHAM;

Ha0Op KanmuUIIpPOB;

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

niap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHHUK;

reHeparop BaH-Je-rpaada;

JO3UMETP;

KaMEpPTOHBI HA PE30HAHCHBIX ALIUKAX;

KOMIUIEKT  OpuOOpOB M MPUHAMIEKHOCTEH Ui JIEMOHCTpAalMd  CBOMCTB

QJICKTPOMArHUTHBIX BOJIH,

56.

KOMIIJIEKT HpI/I60pOB JII HU3Yy4YCHUA IMPUHIIMIIOB paguornpucma

" pagruoIicpeaadm,

57.
58.
59.
60.
61.

KOMIUIEKT MPOBO/IOB;
Mar"uT JyrooOpasHbIii;

MAarHMuT MOJIOCOBOM JIEMOHCTPAILIMOHHBIN;
MaIIfHa IeKTpodopHas;

MAasITHUK 3JIEKTPOCTATUYECKU;

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

66. Habop IEMOHCTPAITMOHHBIN IO JIEKTPUUECKOMY TOKY B BaKyyM€;
67. HaOop 1EMOHCTPAITMOHHBIN TIO AJIEKTPOANHAMHUKE;

68. Habop 1711 AEMOHCTPAIlUA MarHUTHBIX TMTOJICH;

69. HaOOp 1S IEMOHCTPAIUH IIEKTPUICCKUX TOJIEH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKIISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTperiku MarHUTHBIC Ha ITATHBAX;

75. cynTaH 3JIEKTPOCTaTUYECKHUIA;

76. ITaTUBBI U30JUPYIOLIUE;

77. 3EeKTPOMarHuT pa3oopHBIA;

78. HabOp IEMOHCTPAIMOHHBIN TI0 TEOMETPHUYECKON OITHKE;
79. HaOop IEMOHCTPALMOHHBIN IO BOTHOBOH ONTHKE;

80. crieKTpOoCKOoI ABYXTPYOHBIi;

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

83. Habop 1eMOHCTPAITMOHHBIN IO TIOCTOSIHHOW TUIAHKA;

84. KOMILJIEKT HATJISAIHBIX TOCOOUH ISl TOCTOSIHHOTO UCIIOJIb30BAHUS;
85. KOMITIEKT MOPTPETOB I OPOPMIICHHUS KaOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YU4E€OHBIX TAOJIHII.

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

IIpn HaJIM4uu HE00X0IMMOr0o 000pyaAOBaHUs 3aHATHS 1o ¢usnke
B HEKOTOPBIX CIy4asX MOTYT IpPOBOAMTHCS B HMEIOIIMXCA B 00pa30BaTeNbHON OpraHU3alUuN
MacCTEepCKHUX WK Jab0opaTopusx.

3.2 UudopmanuonHoe odecriedeHne 00y4YeHust

Ilepeyens HcnMoOab3yeMbIX Y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, T0MOJHUTEIbHOI
JIMTEPaTyphbl

OcHOBHbIE HCTOYHHKH:

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

2. Msxumes, I'. 5. ®usnka: 11-ii kiracc: 6a30BbIid U yriyOnEHHBINA ypoBHY : yueOHUK / . S.
Msxkumes, b. b. byxosues, B. M. Hapyrun ; non penaxmueid H. A. INapdentseBoit. — 11-e u3.,
crep. — Mocksa : [IpocBemenne, 2023. — 432 c¢. — ISBN 978-5-09-103620-6. — Texkcr :
AIIEKTPOHHBIN /1 Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/335054

JlonoJHUTeIbHbIE HCTOYHUKH:

3. Kacesnos, B. A. ®usuka: 10-ii kiacc: yrinyOi€HHBIN ypoBeHb : yueOHuK / B. A. KacksHOB.
— 11-e usn., crep. — Mocksa : IIpocsemenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Texcr : onexktpoHHsld //  Jlamb : amekTpoHHO-OMOnMoreunas cuctrema. —  URL:
https://e.lanbook.com/book/334853

4. KacpaHoB, B. A. ®uszuka: 11-ii knacc: yrnmyOnéHHbIH ypoBeHb : yueOHUK / B. A.
KacesnoB. — 11-e u3z., crep. — Mocksa : IIpocemmenue, 2023. — 493 c¢. — ISBN 978-5-09-
103622-0. — Texkcr : snektpoHHsld // JlaHb : 3mekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/334877
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5. Poraues, H. M. ®usuka. YueOHbIN Kypc A CpeAHEro MpoeCCHOHATBLHOTO 00pa3oBaHus

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

6. JlorBunenko, O.B. ®usuka + ellpwioxenue : yueonuk / Jloreunenko O.B. — Mocksa

:KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL.: https://book.ru/book/929950. —
Tekcr : anexkTpoHHBIN. (DIEKTPOHHOE U3/IAHHE).

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

Ilepeuenb UHTEpHET-pecypcoB:

8. bank 3aJaHUMN PISAEHI" - Pexum
nocryma:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
9. Enmunas xomwreknus UQPOBBIX 00pa30BaTENBHBIX pPECypcoB. - Pexum mgocrymna:

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

10. KM-mikouna. - Pexxum nocryna: http://www.km-school.ru/ ;

11. OtkpsiTas ¢buzuka. Pexxum JIOCTYyTIA:
http://www.physics.ru/courses/op25part2/design/index. htm

12. TInardopma SIKnacc - Pexxum poctyma: http://www. yaklass.ru;

13. Poccuiickas 3nekTpoHHas 1mKona - Pexxum pocryma: http://www.resh.edu.ru/;

14. ®wuswuka.mr. - Pexxum pocryna: http://www.fizika.ru;

15. ®UIIN (BIIP 11 knacc) - Pexxum pocrtyna: http://mww.fipi.ru/;

16. DnexTpoHHBIN yueOHUK - Pexxum nocryna: http://www.physbook.ru/.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA YYEBHOTI'O ITPEJIMETA

KoHTpo.ib M omleHKa pe3ylbTaTOB OCBOEHHS 00I1e00pa30BaTeIbHOrOy4e0HOrO MpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLUIUIMHAPHBIE Pe3ybTaThl, HallpaBIeHHbIE HA (OPMHUpPOBAHUE OOIIUX U
npo¢eCCHOHATBLHBIX KOMIIETEHIINH M0 pa3/ieiaM U TeMaM COJep)KaHus yueOHOro Marepuara.

[IpomexyTrouHas aTTectanus — B popMe 3K3aMeHa (2 cemectp).

Kox n nHaumenoBaunue
(bOpMHUPYEMBIX KOMITCTCHITHI

Pasgen/Tema

Turm o1eHOYHEBIX
MEpOIPUATHI

OK 01. Beibupats cioco0sl
pelieHus 3a1a4d
po(heCcCHOHATLHOM e TEIbHOCTH
IPUMEHUTEIBHO K Pa3IUUHBIM
KOHTEKCTaM

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

Pasnen 4. Temer 4.1.,4.2., 4.3

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

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

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

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
Pasnen 8 Tema 8.1
ITo/c

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

Pazgen 1. Tema 1.1
Pazpen 3. Temnr 3.1., 3.2, 3.3.
Pazgen 4. Temnr 4.1.,4.2., 4.3

Pazgen 8 Tema 8.1

ITo/c

OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U PadOTATh
B KOJIJIEKTHBE U KOMaH/Ie

Paszpen 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
Pasmen 7. Temsr 7.1, 7.2, 7.3
ITo/c

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

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

Paznen 6. Tema 6.1

Pazgen 7. Temwr 7.1, 7.2, 7.3

YCTHBIM OIIPOC;
(bpoHTaIBHBIN 0IPOC;
KOHTpOJIbHAsA paboTa;

HaOJIrOeHue 3a
BBITIOJTHCHUEM
1abopaTOpHBIX padoT;

mpakTH4ecKue paboTsl
(pemieHME KaueCTBEHHBIX
U PaCcUYEeTHBIX 33/1a4);

TECTUPOBAHUE;
pelIeHne Kenc-3a1ay;

BBITIOJIHEHHE
MPAKTUYECKUX 3aJaHHUI
npodeccnoHaNbHOMI
HaIpaBJIECHHOCTH;

BEIIOTHEHHWE 3aJaHAI
IIPOMEKYTOUHON
aTTecTaInu

10
HpO(l)eCCI/IOHaJ'H)HO OPUCHTUPOBAHHOC COACPIKAHUC (COL[ep)KaHI/IC MPUKIAAHOTO MOL[yJ'[SI).
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Pa3nen 8 Tema 8.1
ITo/c

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

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

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

Paznen 4. Temre1 4.1.,4.2., 4.3

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

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

IIK 1.1 Ananu3upoBaTh paboTy
CTaHIIMOHHBIX, IEPETOHHBIX,
MUKPOIPOIIECCOPHBIX U
JTUATHOCTHYECKHUX CHCTEM
ABTOMATHKH IO MPHHIIUITHATIHHBIM
cXeMaM

ITo/c

I1K 2.2. TIponsBoauth paz0opKy,

cOOpKY U PeryJupoBKy IpruOOpOB U
YCTPOMCTB CUTHAIIU3AIINH,

LEHTpAIN3aluu U OJOKHMPOBKU

ITo/c
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S.IEPEYEHDb UCITIOJIB3YEMbBIX METOJOB OBYUYEHMU S

5.1 IlaccuBHBbIE:

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

- IGMOHCTpanus y4eOHbIX (HHIEMOB;

- pacckas;

- CEMUHAPBHI, MPEUMYIIECTBEHHO B BHJIE OOCYKIACHHUS TOKIAI0OB CTYJCHTOB 10 TEM WJIH UHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE 1 KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

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

5.2 AKTHBHbIE U HHTEPAKTHUBHbBIE:

- aKTHBHBIC | UHTEPAKTUBHBIC JICKIINY;

- paboTa B rpynnax;

- ydeOHas AUCKYCCHS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHUE 3a/1aHUS;

- KpyTJIble CTONbI (KOH(EPEHIINHN) C UCIOIb30BaHUEM CPEACTB MYJIbTHMEINA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- QaHAJIM3 KOHKPETHBIX CUTYallnH;

- METOJ MOIYJILHOTO OOyUEeHHS,;

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4YeHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YJarOIINX MTPOTPaMM.

(83aumooeticmsue npenodasamens kaxk cyOvbekma ¢ 0OYUAIOUUMCS KAK CYObEKMOoM
NO3HABAMENbHOU 0esIMeNIbHOCU).
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