[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®KWO: MunbyakoB Muxann bopucosuy [punoxenue
Rlonxsocte: ﬂmpe!aop Qunnana e OIIOII-IITICC3 o crenuaibHOCTH
[ata nognucanus: 13.08.2026 21:42:46 23.02.09 A

VHUKaTbHbITE DOTPAMMHI KITI0u: .02. BTOMATHKA U TEJIEMEXaHUKA Ha TPAHCIIOPTE
01f99420e1779¢9f06d699b725b8e8fb9d59e5¢3 (PKeNe3HOOPOIKHOM TPAHCIIOPTE)

PABOYAS ITPOT'PAMMA
OBIIEOBPA30BATEJIBHOI'O YYEBHOI'O ITPEJIMETA'
OVIL.11 PU3UKA

AJIs CIIEIMAJIBHOCTH

23.02.09 ABTOMaTHKAa U TEJIIEMEXAHUKA HA TPAHCIIOPTE
(>KeJIe3HOAOPOKHOM TPAHCIIOPTE)

bazosas noocomosxa
cpeone20 npopeccuonarbHo20 00PaA306aHUsL

(200 Hauana noocomosku: 2026)

! PaGouas nporpamMma MOJJIEKUT €KENOHON aKTyalu3aluy B COCTaBE OCHOBHOI NPo(eCCHOHATLHON 00pa30BaTebHOM MPOrpaMMbl-
MIPOTrpaMMBbI MOATOTOBKHU crieruanuctoB cpeguero 3ena (OITOII-ITTICC3). Ceenenust 06 axryanuzauuu OIIOII-IITICC3 BHOCSTCS B
nuct akryanuzanuu OITOIT-TITICCS.



COJAEP)KAHUE

1. OBIIASA XAPAKTEPUCTHKA PABOYEH IIPOIPAMMBI YYEBHOI'O
INPEIMETA

2. CTPYKTYPA U COAEPKXAHUE YYEBHOI'O ITPEJIMETA

3. YCJIOBUSA PEAIM3ALINU YYEBHOI'O IIPEIMETA

4. KOHTPOJIb MU OILEHKA PE3YJIBbTATOB OCBOEHHsA YYEBHOI'O
INPEIMETA

5. IIEPEYEHD UCITOJIb3YEMBIX METOA0B ObYYEHUA

13

26

30

32



1. OBILIASI XAPAKTEPUCTHUKA PABOUYEN NPOI'PAMMBI YYEBHOI'O ITIPEJIMETA
OVYIIL.11 ®U3UKA

1.1 Mecro y4eOHOro mnpeagMera B CTPYKType OCHOBHOH Npo¢deccHOHAJLHOM
00pa30oBaTeILHON POrPAMMBI:

Oo6meoOpa3oBatenbHblil yueOHbIi nmpeamer OVYIL.11 ®usuka sBusieTcss 005M3aTENHHON YaCThIO
001eo0pazoBaTeslbHOrO MUKIa oOpa3zoBarenbHON mporpammbl B cooTrBeTcTBUU ¢ PI'OC CIIO mo
cnenuanbHocT  23.02.09 ABTOMarMka M TelieMEXaHMKa Ha TpaHCHOpTe (KEIE3HOAOPOKHOM
TpaHcmopre) (yTBepkIeH mnpukazoMm MunmnpocBemenns Poccun ot 27.08.2024 Ne608). Pabouas
nporpamma OVIL.11 ®wusuka paspaborana B coorBerctBu ¢ PI'OC COO (B neicTByrOLICH
pelaKkIMi) U C y4yeToM HIpUMEpHOW padouell mporpammbl 00I11€00pa30BaTEIbHON JUCHUIUIMHBI
«Duzuka» a1 npodeccHoHaIbHBIX  oOpa3oBarenbHbIX opranm3anmuii  WPIIO  (yTBepxkaena
npotokoioM Ne6/2025 ot «18» anpens 2025 r.).

[Tpu peanuzanuu pabodell MporpaMMbl MOTYT MCIOJIB30BATHCS Pa3IUYHbIE 00pa30BaTEIbHbIC
TEXHOJIOTHH, B TOM YHKCJIE JUCTAHIIMOHHBIC, DJIEKTPOHHOE O0YUYECHHE.

B yuebnpix miaanax OITOII-IITICC3 yue6nsbiii mpeamer OVYIL.11 ®dusnka BXOIUT B COCTaB
00X y4eOHBIX TUCIUIUIUH (IIPeAMETOB), POPMUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX 00IacTei
@®I'OC cpennero obmero obpazoBanus, it crnenuanbHocTedt CIIO. C  yuérom mpoduns
OCBaMBaeMOM CHEHNAbHOCTU JaHHBINA YUeOHbI peaMeT peanusyeTcs Ha 1 Kypce.

1.2. llean ¥ muIaHMpyeMble Pe3yJbTAaThl 0CBOEHHS YUeOHOI0 IpeaMeTa

1.2.1. Lenu yyeOHOTrO npeamera:

Conepxkanue mnporpaMmbl oOmieoOpa3zoBarenbHoro yueoHoro mnpenvera OVIL11 dusuka
HaIPaBJIEHO HA JJOCTUKEHHUE CIIEAYIOLUINX LEIeH:

* (¢dopMupOBaHHE WHTEPECa U CTPEMIICHHUSI OOYYarOIIMXCS K HAYYHOMY H3YYEHHUIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

* pa3BUTHE TMPEACTaBICHUH O HAy4YHOM METOAe TMO3HaHusi U  (QOopMHUpOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAFOIIUM SIBIICHUSIM;

* (opMupoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3ysbTara W3yYeHUS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

* (opmupoBaHue yMEHUN OOBSCHATH SIBICHHS C HCIIOIB30BaHMEM (U3UUECKUX 3HAHUH WU
HAyYHBIX JOKa3aTeNbCTB;

* (¢dopmMupoBaHUE NMPEACTABICHUI O PO (HUZUKU IS Pa3BUTHUS JIPYTHX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTH.

JlocTmkeHue 3Tux Leseil ooecrneunBaeTcsl pellieHueM CIIEAYOINX 3aj1ay B [IPOLIecce U3yUeHUs
Kypca (pU3uK1 Ha YpOBHE CpelHEro oO1iero oopa3oBaHus:

* NpuOOpeTeHHE CHUCTEMbl 3HAHMH 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX, BKIIOYAS MEXaHUKY, MOJEKYISPHYIO (PHU3UKY, dIEKTPOIMHAMHKY, KBAaHTOBYIO (DU3HKY U
AJIEMEHTHI ACTPOPUUKH;

* (opmupoBaHuEe YMEHHUI NMPUMEHATh TEOPETHUECKUE 3HAHUS I 00BSCHEHUs (pu3nuecKux
SIBIIGHUI B TIPUPO/IE U JIUISI IPUHSATHUS MPAKTUUECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;

* OCBOEHHME CIOCOOOB pEelIeHMs Pa3IMYHBIX 3a/1ady C SBHO 33/JaHHOM (DU3MUECKON MOJENbIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE cO3/aHue (U3MYECKOM MOJEeNH, COOTBETCTBYIOIIEH
YCIIOBHSIM 33]1a4H;

* TOHMMaHue (U3MYECKUX OCHOB W TPHHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

* OBJIAJCHHE METOJaMH CaMOCTOSITENBHOIO IUIAHUPOBAHUS W TPOBEIACHUSA (PU3HUECKUX
OKCIIEPUMEHTOB, aHaIM3a W HWHTEPHpETanud WHPOPMALUHU, ONpPEACTCHHS JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yibTara;

* CO3/1aHUE YCJIOBUM JUIsl PA3BUTHS YMEHHM MPOEKTHO-UCCIEI0BATEIbCKOW, TBOPYECKOM



JeSITEIbHOCTH.

Ocobennocmov opmuposarus cOBOKYNHOCMU 3a0ay U3yYeHUs QU3UKU OJis1 CUCTEMbl CPeOHe20
npogheccuonantbHo20 00paA308aHUsL 3AKI0OYUAEMCIL 8 HEOOX0OUMOCMU Peatu3ayuu npogpheccuoHaibHou
HANPAaeIeHHOCMuU  peulaemvlx 3a0ad, yuéma ocobenHocmel cgepvl OesimenvHocmu  OyOYuux
CReyuanucmos.

Ilpocpamma no ¢husuxke npedocmasniaem GO3MONCHOCMYL OJi  Peanu3ayuu  pasiudHbIX
MemoOUu4ecKuUx nooxXo008 K Op2aHu3ayuu 0oyuenus Qusuxke npu yCiosuu COXpanenus oo0sa3amenbHoU
yacmu cooeparcanust Kyped.

B pe3yabTare 0cBOCHUS Y4eOHOH JUCHMILIMHBI 00yYAIOIIMIACH T0JIKEH

yMeThb:

- ONUCHIBATh U OOBACHATH (DU3MUECKUE SBJICHUS M CBOWCTBA TEN: IBUKEHUE HEOECHBIX Tell U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA ra30B, )KUJIKOCTEH M TBEPIBIX TEI; JIIEKTPOMATHUTHYIO
MHYKIIMIO, PaclpOCTpaHEHHE AJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOWMCTBA CBETA; M3IyuYEHHUE U
MOTJIOIIEHUE CBETa aTOMOM; (poTOd(heKT;

- OTJINYaTh TUIIOTE3bI OT HAYUHBIX TEOPUIl;

- IeIaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAILHBIX JIAHHBIX;

- IPUBOAUTD MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOJEHUS U IKCIIEPUMEHT SIBIISIIOTCS OCHOBOM
JUTS. BBIZIBMDKCHUS THTIOTE3 U TCOPHH, IMO3BOJISIIOT MPOBEPUTH UCTHHHOCTh TCOPSTHUYECKUX BBIBOIOB;
¢busnueckas Teopus AaeT BO3MOKHOCTh OOBSCHATh U3BECTHBIC SBJICHUS TPUPOJIBI M HAYUYHbIE (PaKThI,
MIPEJICKA3bIBATH €IIl¢ HEN3BECTHBIC SIBICHUS;

- TMPUBOAUTH MPHUMEPHl MPAKTUYECKOTO HCIIONBb30BaHUS (PU3NYECKUX 3HAHUN: 3aKOHOB
MEXaHHWKH, TEPMOAWHAMHKH W  DJJEKTPOJUHAMHKHA B  DJHEPreTHKE; pa3IUYHBIX  BHUJOB
ANEKTPOMATHUTHBIX M3JIYYCHUU AJIS PAa3BUTHS Payo M TEIEKOMMYHHUKAIMi, KBAHTOBON (DU3MKHU B
CO3JIaHHH SIJICPHON PHEPTETHKH, Ja3epOB;

- BOCIIPUHUMATh M Ha OCHOBE MOJTYYCHHBIX 3HAHUI CAMOCTOATEIHLHO OLEHUBATh HH(GOPMAIIHUIO,
cogepkamtytocs B coobmenusx CMU, MHTepHeTe, HayYHO-TIOMYJISIPHBIX CTAThsIX;

- IPUMEHSATH MOTYYCHHBIE 3HAHUS MPU PelIeHUN PU3NIECKUX 33/1aY;

- OTIPEACNATh XapakTep GU3NIECKOro mpoliecca 1o rpaduky, Tadnuie, Gopmyie;

- U3MEPATH psAn (PU3HUECKUX BETWYHH, MPEJCTABIAS PE3yJIbTaThl M3MEPEHUN C yUETOM HX
ITOTPEIHOCTEMH;

- HCTOJb30BaTh MPHOOpPETEHHBbIC 3HAHUS W YMEHHs B MPAKTUYECKOW JNEATEIbHOCTH U
TTOBCETHEBHOM KU3HH.

3HATh:

- CMBICI TIOHATHH: (HU3MUECKOe sIBIIEHWE, THUIOTEe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aMMO/ICICTBHUE, JEKTPOMAarHUTHOE TOJE, BOJIHA, (JOTOH, aTOM, aTOMHOE SIIPO, MOHHU3UPYIOIIHE
W3Iy4YeHHs, TUIAHeTa, 3Be3/1a, TaJakThKa, BeenenHas;

- CMBICT (PU3MYECKUX BEIMYUH: CKOPOCThb, YCKOpPEHHE, Macca, CHIla, HMIIYJbC, padoTa,
MEXaHHWYECKas dHEPTUs, BHYTPEHHsSS JHEPrus, aOCONIOTHAS TeMIiepaTrypa, CpeiaHssl KHHETHYeCKas
SHEPTUS YaCTHUI] BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, DJIEMEHTAPHBIN dNIEKTPUIECKUA 3apsi;

- CMBICIT (PU3UYECKUX 3aKOHOB KJIACCHYECKON MEXaHUKH, BCEMHUPHOTO TSATOTEHUS, COXPAaHCHHS
SHEPTUU, UMITYJIbCa W DIIEKTPUYECKOTO 3apsiia, TEPMOIMHAMHKH, IEKTPOMArHUTHON HHIYKIIUH,
dhotorddexra;

- BKJIaJI POCCHMCKHUX U 3apyOeKHBIX yUEHBIX, OKa3aBIINX HAWOOIbIIee BIUSHUE HA Pa3BUTHE
bu3uku.

1.2.2. IliianupyemMblie pe3yabTaThl OCBOCHHUs 0011¢00pa30BaTEIbHOI0 Y4eOHOr0 npeamera
B cooTBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mme xommnerennuu (nanee — OK) u mpodeccrnonanbupie komnereHnun (gainee — [1K) ®I'OC
CIIO B cOOTHECEHUHU C TUYHOCTHBIMHU, METANIPEIMETHBIMU U MPEAMETHBIMH pe3yJIbTaTaMu 00yUYeHHUs
6a3oBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

[InanupyeMble pe3y/ibTAThl 0CBOEHHS IIPOrPAMMBI 10 Y4eOHOMY MpeaMeTy

Oo6mme?

Ilpeamernnie’

OK 01. Beibupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
PUMEHUTETBHOK
Pa3IUYHBIM
KOHTEKCTaM

JIM9HOCTHBIE PE3yJIbTAThl JIOJDKHBI OTpakaTb B YacTH
TPYI0BOT'O BOCITUTAHHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHHWE IIEHHOCTH MacCTEepPCTBa,
Tpynoiooue;

- TOTOBHOCTH K aKTUBHOM JEITEIHHOCTH TEXHOJIOTHUCCKOM
51 COLIMAILHON HaIPaBJICHHOCTH, CIIOCOOHOCTE
UHUITUHPOBATH, TUTAHUPOBATH u CaMOCTOSTENIHHO
BBITIOJIHSTH TaKYIO JCATEIBHOCTD,

- WHTEpeC K pa3muHbiM cdepam npodeccHOHATBHON
JeITEIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTHP K OOpa3oBaHHWIO U
caM000pa30BaHMIO HA IPOTSHKCHUH BCEH JKM3HHU.
MertanpeamMeTHbIe pe3yIbTaThl JIOJDKHBI OTPAXKaTh:
OBnazgeHue YHUBEpPCaIbHBIMU y4eOHBIMU
[MO3HABATEIILHEIMU AEHCTBUSIMU:

a) 6a30BBIC JTOTUYECKHE ICHCTBUS:

- CaMOCTOSITENILHO (HOPMYJIHPOBATh W aKTYaIH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIN MPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukauu u 00001IeHNS;

- ONPENEeNSTh MEeNU JACITeILHOCTH, 33]aBaTh MapaMeTPhl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIAATE  3aKOHOMEPHOCTH H  TIPOTUBOpCUUSA B
paccMaTpruBACMBbIX SBJICHUAX; BHOCHUTH KOPPCKTUBLBI B
ACATCIIBHOCTh, OLCHUBATH COOTBCTCTBHUEC PE3YJIbLTATOB

oeJIsiM, ONCHUBATL PUCKU MOCJIEICTBUIM ACATCIIBHOCTH

ITP6 1. CdopMupoBaHHOCTH MPEACTABICHUA O pPOIH H
MecTe (U3MKH M aCTPOHOMHUHU B COBPEMEHHON Hay4dHOMH
KapTHUHE MHpa, O CHUCTeMOooOpasyromeil poin (U3MKA B
pPa3BUTHUH €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJE POCCHMCKHX M 3apyOeKHBIX
VYEHBIX-(OU3UKOB B  pPa3BUTHE HAyKW; [OHUMAaHHE
buznuecKoit CYIIHOCTH HaO0JII0JaeMBbIX SIBJICHUI
MUKpPOMHpA, MaKpoOMHpa M MeraMupa; MOHUMaHHE PpOJIU
aCTPOHOMHUHU B NPAKTUYECKOM IEATENILHOCTH 4YEJIOBEKa U
JMaNbHEWUIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHUU, POJIH
¢u3uku B GOPMHUPOBAHUU Kpyro3opa U (HyHKIHOHATIEHOU
IPaMOTHOCTH 4YEJIOBEKa JMJI PpEeUICHHUS MPaKTHYeCKHX
3ajauy;

I[IP6 2. CdopMupoBaHHOCTH YMEHHUH pPAaclO3HaBATh
¢usnueckue sBIEeHUS (MPOLIECChI) U OOBICHATH HX Ha
OCHOBE  HM3YYEHHBIX  3aKOHOB:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE NBUXKEHHE, CBOOOIHOE
najieHue Tel, JBMKEHHE 110 OKPYXHOCTH, HWHEpIus,
B3aMMOJIeicTBHE  Tel,  KojeOaTelbHOE  JBU)KEHHUE,
pEe30HaHC, BOJIHOBOE IBMkKeHHE; Muddy3us, OpOyHOBCKOE

JIBUDKEHUE, CTPOCHUE JKUAKOCTEM W TBEpPABIX TEN,
M3MEHEeHHEe o0beMa Tell MpU HarpeBaHUM (OXJIAKICHHH),
TEIJIOBOE  pPABHOBECHE,  HUCIApPEHWE,  KOHJECHCalus,
IUJIABJICHUE,  KPUCTAJUIM3alMs, KHUIIEHHWE,  BIAXHOCTb
BO31yXa, CBS3b CpPENHEH  KUHETUYECKOW  DHEpPruu
TEIJIOBOTO  JIBIDKEHHST  MOJIGKYl  C  aOCONIOTHOM

200mue pesynbTaThl cPOPMYJHMPOBAHBl B COOTBETCTBHM C JIMYHOCTHBIMH M MeTanpeaMeTHbiMu pesyibratamu ®IOC COO, B (POpMHUPOBAaHMM KOTOPHIX yYacTBYET
o01meoOpa3oBaTenbHas JUCHHUIUIMHA.

3 [IMCUMIIIMHAPHBIE PE3YIIBTATH C(OPMYIMPOBAHEI M IPOHYMEPOBAHEI B COOTBETCTBHH C TPEOOBAHMAMH K IIPEIMETHBIM pe3ynbratam 6a3osoro yposus (IIP6) ®I'OC COO (Ilpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 1.).
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- pa3BHBaTh KPEAaTHMBHOE MBIINUICHHE TIPH PEIICHUU
KU3HEHHBIX Tpo0IeM;

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIQJCTh HABBIKAMHU Y4eOHO-HCCICIOBATEIILCKOW U
MPOCKTHOM  JIEATEIBHOCTH, HABBIKAMH  pa3pelIcHUS
npo0Jem;

- BBIABIATH  NPHYHUHHO-CJICICTBEHHBIC  CBSI3U U
aKTyaJIM3WpOBaTh  3aJady, BBIIBHTaTh THIIOTE3y €€
peIlleHUs], HAXOAUTh AapPryMEHThl I JOKa3aTelIbCTBA
CBOMX YTBEp)KIICHUH, 3a/laBaTh TMapaMEeTPbl U KPUTCPUU
peILICHU;

- aHAJTU3HUPOBATH TOJYYCHHBIC B XOJIE PEIICHUS 3aJa4u
pe3yJIbTaThl, KPUTHYCCKH OLIEHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

- yYMETh TMEPEHOCUTh 3HAHHWA B IIO3HABATCIBHYIO U
MIPAKTHUYECKYIO YaCTH KU3HEACITSILHOCTH;

- YMETh MHTETPUPOBATh 3HAHHS M3 Pa3HBIX MPEIMETHBIX
o0JacTei;

- BBIIBUTATh HOBBIE WJEH, MpeAsiaraTb OPHUTHHAIbHBIE
MOJIXOJTBI U PEIICHHUS;

- MPOSBIATH CMOCOOHOCTh WX UCIHOJB30BAaHUS B
MM03HABATEJIbHOW U COIIMAIbHOM MPAKTHKE;

-IIPOSIBIIATH CIIOCOOHOCTD U TOTOBHOCTh K
CaMOCTOSTEIILHOMY MOUCKY METOJIOB peleHus

IIPAKTUYECKUX 3a7ad, NMPUMEHEHUIO PAa3JInYHBIX METOJI0B
MO3HAHMUS;

- CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/Ja4d B
00pa30BaTeNbHON 1eATEeIbHOCTH U )KU3HEHHBIX CUTYAIINSIX;
BBIBJISITH  NIPUYMHHO-CIEACTBEHHBIE CBSI3M W JJA
JI0KAa3aTeNNbCTBA CBOMX YTBEPKICHHH, 3a/1aBaTh MapaMeTphbl
U KpPUTEpUH  pElICHHd  aKTyalu3upoBaTh  3ajaudy,

TEMIIEpaTypOl, IOBBIILICHUE JABJIEHHUsS Tras3a IpU €ro
HarpeBaHUM B  3aKpbITOM  COCYJE, CBA3b  MEXKAY
rmapamMeTpaMM  COCTOSIHMSA  Tra3a B M30IpoOLEeccax;
ANIEKTpU3aLUs TeJl, B3aUMOAECHCTBUE 3aps/i0B, HAIPEBAaHUE
MIPOBOJIHMKA C TOKOM, B3aUMOJCHCTBUE MAarHUTOB,
AJIEKTPOMAarHuTHasi MHAYKLMS, 1eHCTBUE MarHUTHOTO TOJIS
Ha IIPOBOJHHUK C TOKOM M JBIXKYLIMHCA 3apan,
AJIEKTPOMAarHUTHbIE KOJEOaHUs U BOJIHBI, NPSMOJIUHENHOE
pacnpocTpaHEHUE CBETa, OTpPa)XKEHUe, MPEJOMIICHHUE,
uHTephepeHIms, TUPpakuus W TOJNAPU3ALUS  CBETA,
qucnepceus cBeta; (HoTodneKTpuueckuid 3pQexT, cBeToBoe
JIaBJI€HUE, BO3HUKHOBEHHE JIMHEWYaTOro CIEKTpa aToMa

BOJIOPO/JIA, €CTeCTBEHHas n HMCKYCCTBEHHAs
PaaOaKTUBHOCTb;

I[IP6 3. BrnageHue ocHOBoOMoOJArarouuMu (U3HYECKUMU
MOHSTHUSIMH nu BEJIMUYMHAMH, XapaKTEPU3YIOINMU
¢u3uYecKrue Mporecchl (CBSI3aHHBIMH C MEXaHUYECKHM
IBIKEHUEM, B3aMMOJCHCTBHEM TeEJl, MEXaHWYECKUMH
KojeOaHUsSIMH ¥ BOJHAMU, ATOMHO-MOJIEKYJISPHBIM
CTPOEHHUEM BEIIeCTBa, TEIOBEIMU MpOLIECCaAMU;

JJEKTPUYECKMM M MAarHUTHBIM IOJISIMH, JJIEKTPUUYECKUM
TOKOM, JJICKTPOMArHUTHBIMU KOJEOAHUSIMH W BOJHAMU;
ONTHYCCKUMH  SBICHUSIMHU, KBAHTOBBIMU  SIBJICHHSIMH,
CTPOCHHEM aTOMa M aTOMHOTO si/Ipa, PaAMOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAlOIIMMH  ACTPOHOMUYECKUMHU
MOHATUSIMH, TTO3BOJISIIOIIMMH XapaKTePHU30BaTh MPOLECCHI,
MPOUCXOJAIIME Ha 3Be3/1aX, B 3BE3JHBIX CUCTEMaxX, B
MEXTAJIaKTHYECKON Cpene; JBIKEHHE HEOECHBIX Tell,
SBOJIIOLIMIO 3B€3]1 U BeeleHHoi;

I[IP6 4. BnaneHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TeopusiMu (3akoH BcemupHoro Tsarorenus, I, II wu III

BBIZIBUT'aTh TUIIOTE3Y €€ PCUICHU A, HAXOAUTH apryMCHTEI, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHUA MEXaHUIEeCKOH
- AHAJIM3HUPOBATH IMOJTYYCHHBIC B XOAC PCIICHHA 3adadu | DOHCPIUH, 3aKOH COXpaHCHUA HMITYJIbCA, MPUHIHAIT
PE3YIbTATEI, KPUTHYCCKN OICHUBATH HX JOCTOBCPHOCTD, CyHnCprno3nmmn CHJI, ITPHUHIAIT PaBHOIIPABHOCTHU




MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;
- J1aBaTh OICHKY HOBBIM  CHUTYaIlUsM,
MPUOOPETEHHBIN OIIbIT;

- paspabarbiBaTh IUIAH PEIICHUS TPOOJIIEMBI C YYE€TOM
aHaJlM3a MMEIOIIUXCS MaTepUaNbHBIX M HEMaTepHabHBIX
pEeCypcoB; CTaBUTh MPOOJIEMBI W 33/Ja4H, IOIMYCKAIOIIHE
aJIbTepHATUBHBIC PELICHUS.

OLICHUBATh

HHEPLIUATIbHBIX CHUCTEM OTCUECTa, MOJICKYJISIPHO-
KHHCTUYCCKYKO TCOPUIO CTPOCHHUA BCIICCTBA, TI'a30BLIC
3aKOHBI, HepBBIﬁ 3aKOH TCPMOAUHAMUKU, 3dKOH

COXpaHEHHUs JJIEKTPUUECKOT0 3apsiia, 3akoH KysoHa, 3akoH
Oma s ywactka 1enu, 3akoH Oma 1isd  [OJHOH
ANEKTPUYECKOM wnenu, 3akoH JDkoyns - JleHma, 3akoH
NIEKTPOMAarHUTHOM  MHAYKLWH, 3aKOH  COXPaHEHUs
SHEPIruM, 3aKOH NPSIMOJIMHENHOIO PACIIPOCTPAHEHUSI CBETA,
3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIICHHS CBETA; 3aKOH
COXpaHEHHUs YHEPIHH, 3aKOH COXPAHEHUs UMILYyJIbCa, 3aKOH
COXPAaHEHHs DJIEKTPUUYECKOIO 3apsija, 3aKOH COXPaHEHUs
MaccoBOI'0 qucia, MOCTYJIAThI bopa, 3aKOH
paJMOAaKTUBHOIO pacnazia); YBEPEHHOE MCIIOJIb30BaHUE
3aKOHOB M 3aKOHOMEpPHOCTEH NpW aHaim3e (PU3MUecKuX
SBJICHUH U NPOLIECCOB;

I[IP6 6. BnageHue OCHOBHBIMM METOAAMHM HAy4HOI'O
MO3HAHUS, UCTIOIb3YEMBbIMU B (PU3UKE: IPOBOJIUTH IPSMBbIE
U KOCBEHHBIE M3MEpeHUsl (PU3NYECKUX BEIMYUH, BbIOMpas
ONTUMAJIBHBIN CIIOCOO U3MEPEHMSI U UCTIONIb3Ysl U3BECTHBIE
METO/BI OLIEHKH IIOIPEIIHOCTEN HW3MEpPEHUN, NPOBOJIUTH
UCCIIeIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C
UCIOJIb30BAaHUEM  MPSMBIX  M3MEPEHHUH,  OOBACHATH
MOJIyYeHHbIE Pe3yJbTaThl, UCHOJB3Ys (PU3NUYECKHUE TEOPHUH,
3aKOHBI U MOHATHS, U JIeNaTh BHIBOJIbI; COONIOIATH MTpaBuiia
0e30macHOro TpyJAa MNpH MPOBEAECHUU HCCIEIOBaHUM B
pamKax y4eOHOTO JKCIIEPUMEHTA u y4eOHO-
HCCJIEIOBATENbCKON  JEATENIBHOCTH C  HCIIOJIB30BAHUEM
U(POBBIX U3MEPHUTENBHBIX YCTPOMCTB U J1a0OPAaTOPHOIO
o0opyoBaHus; CHOPMUPOBAHHOCTh IPEACTaBICHUN O
METO/IaX MOJIYYEHHs HayUYHbIX aCTPOHOMUYECKUX 3HAHU.
I1P6 7. ChopMUpOBaHHOCTH YMEHHS peEIIaTh pacyeTHBIC
3a/1a4u C SIBHO 3aJIaHHOW (PU3MUECKOU MOJIEITBIO, UCTIOIB3YS
¢u3nyeckue 3aKOHbl W NPUHIMIBI;, Ha OCHOBE aHalu3a
YCIIOBUS 33/1a4l BHIOMpATh (PU3HUECKYIO MOJIEJb, BBLIEISATh




(buznvecKkrue BeIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE IS €€
pElIeHUs, MPOBOIUTH PACUYCTHl W OICHUBATh PEATbHOCTH
TIOJYYCHHOTO 3HAYeHUs (DPU3MYECKOW BEIMYMHBI, pEIIaTh
KaueCTBCHHBIC 3a/1a4w, BBICTpauBasi JIOTUYECKH
HEMPOTUBOPEYMBYIO IIEMIOYKY PACCYXKICHUH C ONOpOH Ha

W3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKHe
SIBJICHUSL.
OK 02. cnons3oBath | JIMUHOCTHBIE pe3ynbTaThl AOKHBI oTpaxarb B vactu | [IPO 5. VYMeHue yuuThIBaTh TIpaHUlbl [PUMEHEHUS

COBpPEMECHHBIC
CpezacTBa MOUCKa,
aHaM3a u
MHTEPIpETAINN
nHpopManuu u
nH(POPMAIOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npoheCCUOHATLHON
JeSITeTbHOCTH

[IEHHOCTH HAY4YHOTO MO3HAHUS:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOMN

IPAKTUKH,  OCHOBAaHHOIO  Ha  JAHalore  KyJbTyp,
CHOCOOCTBYIOLIIETO ~ OCO3HAaHMIO  CBOErO0  MecTa B
HOJIUKYJIbTYPHOM MHPE;

- COBEpPLICHCTBOBAHME SA3BIKOBOM M  UYUTATEJIbCKON

KYJIBTYpBI KaK CpPE/ICTBA B3aUMOJICHCTBUS MEXKIy JIOIbMHU
¥ TTIO3HAHUS MUPA;

MeramnpenMeTHble  pe3yNbTaThl  JOJDKHBI
Ognagenue YHHUBEpCAIbHBIMU
MI03HABATEIbHBIMA JACHCTBHUSMH:

B) paboTta ¢ uHpopmarmeii:

OTpakaTh:
y4eOHBIMU

- BJIaJ€Tb HAaBbIKaMM IOJYYCHHA I/IH(bOpMaHI/II/I us3
HNCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOSATCIIbHO
OCYHCCTBIATE  ITOUCK, aHaJIn3, CUCTEMATHU3allMI0 U

UHTEpHpeTalnio HHGpOpMaui pa3InuyHbIX BUJIOB U (HopMm
MpeJICTaBICHMUS;

- co3JaBaTh TEKCThl B Pa3NUYHBIX (hopMaTax C ydyeToM
Ha3Ha4YeHUs] THPOpPMAIUH U 1IEJIEBON ayIUTOPUH, BbIOUpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaJIU3alUH;

- HCIONb30BaThb  CpPEeACTBA  HMH(DOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOT U B peleHnn
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTraHM3allMOHHBIX
3a1a4d ¢ coOroieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TMTHEHbl, pecypcocOepekeHus, MPaBOBBIX

U3YYCHHBIX (U3NYECKUX MOJICNICH: MaTepuaibHas TOYKa,
HHCpLMAaJIbHaA CUCTEMA OTCYCTA, I/II[eaJII)HI)If/'I ra3; Moacin
CTPOCHHUSI Ta30B, JKUIKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
E)JIGKTpI/I‘-ICCKI/Iﬁ 3apsand, AAcpHad MOJACIIb aTOMA, HYKJIOHHAaA
MOJIEJIb aTOMHOT'O sijipa MPH perieHr: GU3nIecKux 3a/1ad;

I[TP6 9. CdopmupoBaHHOCTH COOCTBEHHOM MO3UIMU IO
OTHOIICHHUIO K (PU3UYECKOW MHPOPMAILIUH, TIOTyIaeMOn M3
pasHBIX HCTOYHHMKOB, YMEHHH HCIONB30BaTh LHU(POBEIE

TEXHOJIOTHH UL IIOKCKa, CTPYKTYpUPOBaHUsI,
WHTEpIpeTalMi W TPEACTaBICHUs Y4YeOHOW U Hay4yHO-
HOIIYJISIPHOM UHpOpMaLnY; pa3BuUTHE YMEHUI

KPUTUYECKOTO aHaJIn3a MoJydyaeMoi nH(OopMaIuu.




u STUYECKHUX HOPM, HOPM MH(OPMAIIMOHHOU
0e30I1aCHOCTH;
- BIQJCTh HABbIKAMH  pPAclO3HABaHHS W  3aIIUTHI

uHbopManuu, HHGOPMAITMOHHON 0€30MaCHOCTH JINYHOCTH

OK 03. [manupoBaTh
Y PeaTn30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEITPUHUMATEIBCKY
10 JICSITENIbHOCTH B
npodeccHnoHATEHOM
cdepe, UCTIOTB30BATh
3HaHMA 110 IPABOBOM U
(buHaHCOBOM
IPaMOTHOCTH B
pa3IMYHbIX
KU3HEHHBIX
CUTYaIUsAX

JIn4HOCTHBIE pPE3yJIBTATBl JOJDKHBI OTpakaTb B 4YacTU
JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- CIIOCOOHOCTH OLICHMBAaTh CHUTYyalHI0 M MPUHUMATh
OCO3HAHHBIC pEUICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

-OCO3HAHMUE JINYHOIO BKJIAJ B IIOCTPOCHHE YCTOWYMBOIO

Oynyero;

MeranpeameTHble  pe3yJIbTaThbl  JOJDKHBI ~ OTpa)kaTh:
OsBnageHue YHUBEPCAITHHBIMU peryJISITABHBIMU
JEUCTBUSIMU:

a) cCaMOOpTaHM3aIINs:

- CaMOCTOSITEIBHO  OCYILUECTBJISITh  ITO3HABATEIbHYIO
JEATEeIbHOCTh,  BBIABJISATH  MPOOJIEMBI, CTaBUTh U

dbopmynupoBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

- CAMOCTOSITENTLHO COCTABIIATH TUIAH PEIICHHsSI TIPOOIEMBI C
y4eToM UMEIOIIUXCS pecypcos, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

Croco0CTBOBATh (DOPMUPOBAHUIO U MPOSIBJICHUIO IIUPOKOH

SPYIUMIMK B pPa3HbIX OOJNACTSAX 3HAHWM, MOCTOSHHO
MOBBIIIATH CBOM  0Opa3oBaTelbHBIA W KYJIBTYPHBIN
YPOBEHB;

0) CaMOKOHTPOJIb!

- HCIONIb30BaTh MpHEMbl pediaekcuu JUIsl  OLEHKHU

CUTYyalllH, BEIOOpa BEPHOTO PELICHMUS;
- yMETb OLICHMBATb PUCKH U CBOEBPEMEHHO IMPHUHHUMATh
pEeUIeHUs IO MX CHUKEHUIO

ITP6 9. CdopmMupOBaHHOCTh COOCTBEHHOHM IO3HMIIMU IO
OTHOIICHHUIO K (PU3UYECKON MHPOpPMALUH, TOTyIaeMOn M3
pasHBIX HCTOYHHMKOB, YMEHHH HCIOJIb30BaTh MHU(POBHIC

TEXHOJIOTUH JUTS IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTallud M MpeJICcTaBleHuss y4eOHOH M HaydHO-
HOIYJIAPHON UHpOpMaLUY; pa3BUTHE YMEHUH

KPpUTHUYCCKOI'O aHaJIn3a nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I.

OK 04. O¢ddekTuBHO

JIMYHOCTHBIE PE3YJIbTAThl JOJDKHBI OTpaXdaTb B YaCTHU

[1P6 10. OBnageHue yMEHMsIMH paboTaTh B Tpymie ¢




B3aUMOJICHCTBOBATH U
paboraTh B
KOJUIEKTUBE U
KOMaH/1e

LHNEHHOCTH HAYYHOI'O ITIO3HAHM:
- OBJIaJC€BaHUC HaBbIKaMH y‘-IC6HO-HCCHGHOB&TCHBCKOI;’I,
HpOGKTHOﬁ u COHH&J’II)HOﬁ JACATCIIbBHOCTH,

MeranpeameTHble  pe3yJIbTaTbl  JOJDKHBI  OTpa)kaTh:
OBiagenue YHHUBEPCAITbHBIMU KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cOBMECTHas I€SITEIIbHOCTD:

- IOHUMATh U HWCIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U
UHMBUIYaTbHON paObOTHI;

- BBIOMpPATh TEMATHUKy M METOIbl COBMECTHBIX JICHCTBUH C
y4eToM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaxKIO0ro
YJIeHa KOJIJICKTHBA;

-  [pUHUMATh  IEJIM  COBMECTHOH  JESTEIbHOCTH,
OpPraHHW30BBIBATh W KOOPAWHHPOBATH JICHCTBUS IO €€
JIOCTHIKCHHUIO: COCTABIIATH IIAH JCHCTBHI, paclpeieiisiaTh
polli C ydYeTOM MHEHUH YYaCTHHKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOW paOOThI;

-OI[EHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXKJIOTO YYaCTHHKA
KOMaHAbl B OOWIMIl pe3ynbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

-TpesiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UCH C MO3UIUU
HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKOH 3HAYMMOCTH;
KOOPJAMHHUPOBATh U BBIIOJHATH pabdOTy B YCIOBHSIX
pETbHOTO,  BHPTYaJlbHOTO W KOMOWHUPOBAHHOTO
B3aMMOJIEHCTBHS;

-OCYIIECTRIISATh TIO3UTHBHOE CTPATETHYECKOe MOBEJICHUE B

Pa3IMYHBIX  CUTyalMsX, MPOSABIATH TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM.

OsnageHue YHUBEPCAIbHBIMU peryJIsITUBHBIMU
NEUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JIOACH:
- MPUHUMATh MOTHBBI W apryMEHTHI JPYTUX JIOACH IMpU
aHaJIM3€e PE3YJIbTATOB JICATEIHHOCTH.

BBIINIOJTHCHHEM pa3IM4YHBIX COLIMAJIbHBIX pouien,
IUTAHUPOBATh paboTy TPYIIBI, PAlMOHAIBHO PACIPENEIiTh
JEATEIIBHOCTh B HECTAaHAAPTHBIX CHUTyalUsX, aJCKBaTHO
OLICHMBATh BKJIAJ KaXJ0ro0 W3 YYaCTHUKOB TIpYIIbl B
peleHre paccMaTpuBaeMOi MPOOIEMBI.

OK 05. Ocy1iecTBasiTh

JImaHOCTHBIE PE3YJIBTATEI JOJDKHBI OTpaXXaTb B YacCTH

[IP6 1. CdopMHpOBaHHOCTh MPEACTABIECHUNH O POJIU U
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YCTHYIO U
MMUCbMEHHYIO
KOMMYHHKAITUIO HA
rocyJ1apCTBEHHOM
s3e1ke Poccuiickoit
denepauuu ¢ y4eToM

JCTETUYECKOTO BOCIIUTAHUSA:

- ACTETMYECKOE OTHOILLEHUE K MUPY, BKIKOYas 3CTETHUKY
ObITa, HAy4HOTO W TEXHHYECKOI'O TBOPYECTBA, CIIOPTa,
TpyZAa ¥ OOIIECTBEHHBIX OTHOLICHUH;

B 00JIaCTH MAaTPUOTUYECKOIO BOCIUTAHUS IPOSIBIIATH:
-1IIECHHOCTHOE OTHOILIEHUE K IOCYAAapCTBEHHBIM CHUMBOJIAM,

MecTe (PU3MKHM M aCTPOHOMHHM B COBPEMEHHON Hay4yHOMH
KapTUHE MHpa, O CHCTeMooOpasyromield ponu (GU3MKU B
pPa3sBUTHM €CTECTBEHHBIX HAyK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIaJle POCCUHCKUX U 3apyOE€KHBIX YUECHbIX-
(Gu3MKOB B DPAa3BUTHE HAyKW; I[OHMMaHUE (HU3NUECKON
CYLIHOCTH Ha0JII0JaEMBbIX SIBIICHUI MHUKPOMHUPA,

0COOEHHOCTEH HWCTOPUYECKOMY W TPUPOJHOMY HACIEAUIO, MAMATHUKAM, | MaKpoMHupa U Meramupa; NOHUMAaHHUE POJIU aCTPOHOMHUHU B
COLIMAIBHOTO U TpaguuusaM HaponoB Poccum, noctmkeHusM Poccuu B | MPAKTUYECKOW JIESITENBHOCTHM YEJNOBEKA M JAJIbHEHIIEM
KYJIbTYPHOT'O HayKe, UICKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPY/IE; HAyYHO-TEXHUYECKOM  pPa3BUTHUH, poid  (Pu3uku B
KOHTEKCTa MeranpeaMeTHble  pe3yJibTaThl  JIOJDKHBI  OTpaXkaTh: | (opMHUpOBaHUU Kpyrosopa 178 (YHKITMOHATTLHOM

OsBnageHue YHHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU | TPAMOTHOCTHU Y€JIOBEKA IS PEIICHUS MPAKTUYECKUX 3aj1ay.

JEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIIATh KOMMYHHUKAIIMH BO BCEX chepax >KU3HU;

- pPa3BEpHYTO M JIOTUYHO H3JaraTh CBOI TOYKY 3pEHUS

C MCIIOJb30BAHUEM SI3BIKOBBIX CPEJICTB.
OK 07. JImaHOCTHBIE pe3yNbTaThl JNOJDKHBI oTpaxkarh B 4yactu | [IP6 8. CdopmMupoBaHHOCTH  yMEHUS  IPHUMEHATH
CopelicTBOBaThH DKOJIOTHYECKOTO BOCITMTAHHUSA: MOTyYEHHbIE 3HAHUS J1JI1 O0OBSICHEHUS YCIOBUM MPOTEKAHUS
COXPaHEHUIO - c(hOpMHUPOBAHHOCTH AKOJIOTUUECKOM KyJIbTYpbl, | GU3UYECKUX SBIEHUN B TPUPOAEC U Uil TPUHATHS
OKpYKaroIle Cpebl, MMOHUMAaHHE BIWASTHUS COLMAIBHO-KOHOMUYECKUX | MPAKTUYECKUX PEMIEHUHA B IMOBCEAHEBHOW KU3HU IS
pecypcocOepexeHuto, | MPOIECCOB HAa COCTOSHHE TPUPOJHOW U COIMAbHOHN | oOecrieueHus: 0€30MacHOCTH MpHU 0OpalieHud ¢ ObITOBHIMU

MPUMEHSITH 3HaHUsI 00
M3MEHEHMHU KJIMMaTa,
TPUHIIMITBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
NENCTBOBATH B
Ype3BbIUaitHBIX
CUTYaIHsAX

Cp€abl, OCO3HAHUC rI100aILHOTO XapakTepa 3KOJIOTHUICCKUX

npobiuewm;
- IUIJAHUPOBAHME H  OCYIIECTBICHHE JCHCTBUH B
OKpY’KalOIlle  Cpele Ha OCHOBE 3HAHMA  LeeHn

YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;
- AKTHUBHOE HENpUATHE JACWCTBUM, NPUHOCAUIUX BpEL
OKpY>Karolleu cpene.

pudoOpaMyu M TEXHUYECKUMHU YCTPOMCTBaAMM, COXpaHEHUs
3JI0pOBbsI 1 COOJIIOJICHUSI HOPM KOJIOTHYECKOTO MOBECHUS
B OKpyXarouiel cpezne; MOHUMaHHE HEOOXOJUMOCTU
NPUMEHEHUs JOCTHXKEHUH (UMK U TEXHOJIOTHH Juis
palnMoOHAIBHOIO IPUPOIONOIb30BAHUS.
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[1K*1.1 AHanu3UpOBATH
paboTy CTaHIITMOHHBIX,
MEPErOHHBIX,
MHUKPOIPOLIECCOPHBIX U
JTUArHOCTHYECKHUX
CHUCTEM aBTOMATHUKH 1O
MIPUHITATTAATEHBIM
cxemam

[IK 2.2. IIpou3BoauTH
pa3bopky, cOOpKy U
pEeryaupoBKy npuOOpoB
U YCTPOMCTB
CUTHAJIM3AIUH,
LHEHTpaIU3aluy 1
OJIOKMPOBKHU

e BJIAJICTh HABBIKAMHU  y4eOHO-HCCIICOBATEILCKOH U
MPOEKTHON  JESITENbHOCTH, HABBIKAMHU  pa3pelicHUs
npo0Jem;

e BBISIBIISITH MPUYUHHO-CIICICTBEHHBIC CBSI3U u
aKTyaJM3upoBaTh 3a7ady, BBIABUIaTh THIIOTE3y ¢
pellleHus], HAaXOJWUTh AapPTYMEHTBhI IS JOKa3aTelbCTBa

CBOMX YTBEP)KICHHM, 3a/JaBaTh IapaMeTpbl M KPUTCPUHU
peleHus;

e AHAJIM3UPOBATh TOJYYCHHBIC B XOJ€ PEIICHUS 3a7auu
pe3yNbTaThl, KPUTHYCCKH OIICHUBATH WX JOCTOBEPHOCT,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCJIOBUSX;

e YMETh IMEPESHOCUTH 3HAHUS B TIO3HABATEIILHYIO;

e U TIPAKTUYECKYO YaCTH YKU3HEICATCIbHOCTH,

e YMETh WHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEIMETHBIX
obnacreii;

I[IP6 3. Biamenue ocHoBomoJjararonuMu (QpU3NYECKUMH

IIOHATHUAMU u BCIIMYMHAMHU, XapaKTCPU3yrOIUMHU
q)HSI/I‘ICCKI/Ie IIPOLECChI (CB5I3aHHBIMI/I C MEXaHHYCCKHM
JABUXKCHUECM, BSaHMOﬂeﬁCTBHGM TCI, MCXaHHUYCCKUMHU
KOJIEOaHHUSIMU u BOJIHAMMH, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMHA nponecccamMmu,

NIEKTPUYECKUM W MATrHUTHBIM IIOJISIMM, 3JIEKTPUYECKUM
TOKOM, 3JIGKTPOMAarHUTHBIMH KOJICOAHUSMH U BOJIHAMU;
ONTUYECKUMHU  SIBICHUSMHM; KBAaHTOBBIMHU  SIBJICHUSIMU,
CTPOEHHEM aTOMa M aTOMHOIO S/1pa, PaJlOaKTUBHOCTHIO);
BIQJICHUE  OCHOBOIOJAralOUMMH  aCTPOHOMHYECKUMH
MIOHATUSAMM, MO3BOJLIIOIIMMHU XapaKTepU30BaTh IIPOLECCHI,
IIPOUCXOJAINNE Ha 3BE34aX, B 3BE3JAHBIX CUCTEMAxX, B
MEXTraJakTH4eCKONH cpefe; JBUKEHHE HEOECHBIX Tell,
ABOJIIOLIMIO 3Be3]1 U BeenenHol;

I[IP6 5. VYmeHuwe yuyuTBHIBAaTH TpaHULBl [PUMEHEHUS
U3YyYEHHBIX (U3MUECKUX MOJENeH: MaTepualibHas TOYKa,
WHEpLUalbHas CUCTEMa OTCYETA, MACAIbHBIM ra3; MOJEIH
CTPOEHHMs Ta30B, JKUIKOCTEW W TBEPABIX TEJ, TOYECUHBIN
ANEKTPUYECKUN 3apal, siAepHas MOJEIb aToMa, HyKJIOHHAas
MO/IeJIb aTOMHOT'0 si/ipa MPH pelieHHH (PU3NYECKHX 3a/1a4

*ykasbiBatores IIK, smeMeHTHl KOTOpBIX (OPMHUpPYET MNPUKIAAHOW MOAyJb (IpodecCHOHaTIbHOOPUEHTHPOBAHHOE cozepkanue) B coorBeTcTBHM ¢ PI'OC peannzyemoit
npodeccun/crienansHocTr CIIO.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOTI'O IIPEJIMETA

2.1. O0bemM y4eOHOro npeaMera U BUAbl Y4eOHOH padoThl

Bup yuedHoii paboTbl O0bem B yacax

O0bem 00pa3oBaTeJIbHOM NMPOrpaMMbl Y4e0OHOT0 NpeaMeTa 144
OcCHOBHOE cojiepsKaHne’ 95
B T.4.:

TEOPETUIECKOE O0yUeHUE 53
MPAKTUYECKUE 3aHATHUS 16
J1a00paTOPHBIE 3aHIATHS 26
6 m.u. Ilpogheccuonanvno opuenmuposannoe cooepoicanue (cooepaicanue 32
NPUKIAOH020 MoOYs)°

CamocTosiTe/ibHasi padoTa o0yuaruierocs (Bcero) 19
IIpomexyTrounas arrecrauus (IK3amen)’ 30

SOCHOBHOE COJIEPKAHUE BKIIFOUAET COJIEPIKATENBHBIE JIMHAM 10 ydeOHOMY npeaMery «Dusnka» (6a30BBIH ypOBEHE)
denepanpHOll 00pa3oBaTENLHON NPOrpaMMBI CpeTHEro 00IIero 00pa3oBaHusl, yTBEPKICHHON MPHUKa30M MUHHCTEpCTBA
npocsemeHus Poccuiickoit @eneparun ot 18 masg 2023 r. N 371 (B pemakumu Ilpmkaza Munmnpocsemenus Poccun
oT 9 okTa6ps 2024 . N 704).
“TIpoecCHOHANILHO OPHEHTHPOBAHHOE COJEPKAHUE MOXKET OBITh paclpeje]eHo Mo  pasgelaM  (Temam)
WM CKOHLIGHTPUPOBaHO B pazzeine [IpukiiaiHoit MOayIIb.
"®opMa NIPOMEKYTOYHON aTTECTAIIMM M KOJUYECTBO YACcOB, OTBOAMMEIX HA €€ MPOBEICHHE, PETIAMEHTHPYIOTCS
yueoupM manom OIT CITO
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2.2. TemaTnueckuii niian u coaep:xkanue ydeonoro npeamera OYIL.11®du3uka

®opmupyembie o01HE

Oo0bem
HaumenoBanue Coaep:xanue y4e0HOro Mmarepuasia (0CHOBHOE U NPo(hecCHOHATLHO OPHEHTHPOBAHHOE)S, YACOB U
pa3/iesioB U TeM JladopaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) npogeccuoHaIbHbIE
KOMIIeTEeHIIUHN
1 2 3 4
1 cemecmp

Pa3nes 1. Pu3nka U MeTO/Ibl HAYYHOI'O NO3HAHUS 3

Tema 1.1. BBenenune Conep:xanue yueOHOro MaTepuaJia:
®dusuka - Hayka o mpupoxae. Hayunele MeTonbl NO3HaHMSI OKpysKarouero mupa. Pounb
JKCIIEPUMEHTa M TEOPUU B TMPOIECCe MO3HAHUS MPHUPOABI. ODKCHEPUMEHT B (U3HKE.
MonenupoBanue GpU3MYECKHX SBICHUI 1 porieccoB. Hayunsle runore3bl. @U3NUecKre 3aKOHbI 2 OK 03
U TeopuH. ['paHullbl mpuMeHUMOCTH (U3nuecKkux 3akoHOB. [IpuHiun coorBercTBus. Ponb u OK 05
MeCTO (PU3UMKU B (POPMUPOBAHMU COBPEMEHHOM HAay4yHOH KapTHHBI MHUpPA, B NPAKTUYECKOU
JESITEIbHOCTH JIIOJEN
CamocrositeibHas padora ody4yarommuxcs Nel 1
3anonHeHue Tabuuibl «MeTobpl HAyYHOTO MO3HAHUS

Pa3zjnen 2. MexaHuka 21

Tema 2.1. Kunemaruka Coaep:xanue yueOHOro MaTepuaJa: OK 01
Mexanuveckoe aBukeHHE. OTHOCHTENBHOCTh MEXaHMUYECKOro ABMkeHus. CucrteMa oTcyera. OK 02
Tpaextopus. Ilepemenienue, ckOpocTb (CpelHSAs CKOpPOCTb, MI'HOBEHHAasi CKOPOCTh) H OK 04
YCKOPEHHE MAaTE€pUAJIbHOM TOYKH, MX INPOEKIUM HAa OCH CUCTEMBI KoopauHar. CioxkeHue 3 OK 05
MEPEMEIICHUN U CIIOKEHHUE CKOpOCTeil. PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE OK 07
nBIokeHue. ['pauku 3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IMEpeMeIleHus MK°1.1
MaTepuaIbHON TOYKKM OT BpeMeHu. CBOOOAHOE TajzeHHE. YCKOPEeHHE CBOOOHOTO TajcHUSI. IIK 2.2

KpI/IBOJ'II/IHCI\/'IHOe JABHOKCHUC. I[BI/I)KCHI/IC MaTCpHaHBHOﬁ TOYKHU IO OKPYKHOCTHU C MMOCTOSIHHOM

8 OGpasoBaTenbHas OpraHu3alds BIPABE CAMOCTOSATENLHO ONPEJENATh TIOCIIEIOBATENBHOCTL H3YUEHHUs PA3/IeOB M TEM, BXOJAIIMX B HUX, & TAKKE MEPEPACTIPENENATE KOJIHYECTBO
4acoB JUISI OCBOGHHsS OOyYalomMMHCS Y4eOHOro Marepuaia, C y4YeTOM JIOTHMKH (OPMUPOBAHHUS MPEAMETHBIX pPE3yJbTaToB, OOMMX W TNPOQpECCHOHATBHBIX KOMIETEHIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTMMHU YYeOHBIMH JUCIUIUIMHAMHI 0011e00pa30BaTeIbHOTO U 001IenpodeccHOHaNBHOT0 IHKIOB yueOHoro miana OIT CIIO.
° TIK ®T'OC CIIO crenuanbHOCTH J0JKHBI ObITh OTPAXKEHBI B COJIEPKAHUM yIEOHOTO MaTepUaa.
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[0 MOJIYJIK CKOPOCTBbIO. YTIJOBasg CKOPOCTb, JIMHEHWHAas CKOpocTh. llepmon wm wyacrora
oOpamienusi. LleHTpocTpeMuTenbHOe yckopeHue. Texnuueckue ycmpoucmeda u npakmuieckoe
npuMeHeHue: cCnuooMemp, 08UNCEHUe CHAPA008, YyenHvle U peMeHHble nepedaiu ™

IIpakTuyeckoe 3ansiTue Nel
W3ydenne qBUkKEHMS Tela, OPOIICHHOTO TOPH30HTAIBHO

CamocTrosiTesibHasi padoTa o0yuarommxcs Ne2
3amonnenne Tabmunbl  «lIpsMonuHEiHOE paBHOMEpPHOE JBWKEHHE U IPSIMOJMHEHHOE
PaBHOYCKOPEHHOE JIBHIKEHUEY

Tema 2.2. Iunamuxa

Coaepixanue yueOHOro MaTepuaJa:

[Ipunuun otHocurenvsHocTH ['anmumnes. IlepBbiii 3akoH HproToHa. MHepuuaibHble CUCTEMBI
orcuera. Macca Tema. Cuna. Ilpunnun cyneprio3unmu cui. Bropoit 3akon HeroTona miis
MaTepUaIbHOW TOUKH B MHepuuanbHoi cucteme otcuera (MCO). Tperuit 3akon HeroToHa s
MaTepUaIbHBIX TOYEK. 3aKOH BCeMHUpHOTO TAroTeHus. Cua TsokecTu. [lepBas xocmuueckas
ckopocth. Cuia ympyroctu. 3akoH ['yka. Bec tema. Tpenme. Bumel Tpenust (moxos,
CKoJIb)keHus, kKaueHust). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CHJIa TPEHUS
nokosi. Koapduument tpenus. Cuna cOnpoTUBIEHUS TPU JBIKEHUHM Tella B KHUAKOCTU WIH
rase. [locTymarenbHoe W BpamiaTelibHOE JBUKEHHUE a0COIIOTHO TBEPJOTO Teia. MOMEHT CHIIBI
OTHOCUTENBHO ocu BpamieHus. [lneuo cunbl. YcnoBusi paBHoBecusi TBepaoro tena B MCO.
Texuuueckue ycmpoucmea U NpaKmMuyeckoe NpuMeHeHue: NOOWUNHUKU, — O8UICEHUE
UCKYCCMBEHHbIX CNYMHUK08 ™

IpakTuyeckoe 3ansaTue Ne2
W3yyenne nuxenHus Opycka Mo HaKJIOHHOW MJIIOCKOCTH MO/ ISHCTBUEM HECKOJIBKHUX CHII

JlabopaTopnasi paGora Nel
HccnenoBanue ycioBUi paBHOBECHS TBEPJOTO TeJa, UMEIOIIET0 OCh BPALICHHUS

CamocrositeibHas padora o0y4yarommxcs Ne3
amnonuenne Tadaniel «CHIsl B JUHAMUAKE)

Tema 2.3. 3aKOHBI
COXpaHEeHHs B
MeXaHUuKe

Coaepsxanue yueOHOro MaTepuaJa:

Mexannueckasi pabota 1 MoIHOCTh. Kunetnueckas sneprus. IlorennuanbHas sHeprusi. 3aKoH
COXpaHEHMs MEXaHMYeCKOH sHepruu. Pabora cuibl TsDKECTH M cuilbl yrpyroctu. Ilpumenenue
3aKOHOB coxpaHeHMs. lcronb3oBaHHe 3aKOHOB MEXaHHKU Ui OOBSICHEHUS JBUKCHUS
HEOECHBIX Ted M JUId pa3BUTHUS KOCMUYECKMX HCCIEIOBaHUN, TPaHMIBI NPUMEHUMOCTH
KJIacCMUecKoM MexaHuku. MMmynbc MarepualbHOM TOYKHM (Tesa), CHUCTEMbl MaTepualbHBIX
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ToueK. MIMIysbc CHIIbI U MU3MEHEHHE MMITyJIbCa Tejla. 3aKOH coxpaHeHus umnyiasca B MCO.
PeaktuBHoe nBmxeHue. PaGora cunbl. MomHocts cuibl.  KuHerndeckas — sHeprus
MaTepuaabHOW TOuku. Teopema 00 M3MEHEHMM KHHeTHYecKoW nHHepruu. lloreHuumanbHas
sHeprus. lloreHumanbHas »Heprus ynpyro aeGopMuUpoBaHHON mnpykuHbl. [loTeHuumanbHas
SHEprus Tena BOJM3H MOBEPXHOCTH 3eMiu. IloTeHnnanbHble U HENOTEHIMAIbHbIE CUIIbl. CBSA3b
pabOThl HENOTEHLMATIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW IHEPIUU CHUCTEMbI Tel. 3aKOH
COXpaHEHHs MEXaHUYECKOM dHEPTUU. Ynpyaue u neynpyaue CmoIkHo8eHus ™

IIpakTH4eckoe 3anaTHE No3

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOIep, MNPy KUHHBIN 2
IIUCTOJIET, IBUKEHUE UCKYCCTBEHHBIX CITlyTHUKOB U PaKeT
JlaGopaTopHas padora Ne2 5
HccnenoBanue cBs3U pabOThl CHIIbI ¢ K3MEHEHUEM MEXaHWYECKOM 3HEPruu Tena
CamocrosiTeibHas padora odyuaromuxcs Ne4 1
Penrtenne 3agau

Paznen 3. MoJieky/ispHas Gu3NKa M TEPMOJIUHAMHKA 21

Tema  3.1. OcHoBbl | Coneprxanue y4eOHOr0 MaTepuaJa:

MOJICKYJISIPHO- OCHOBHbBIE TOJIOKEHHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOpUHM M MX OINBITHOE OOOCHOBAHHE.

KHHETHYECKON Teopuu BbpoynoBckoe aBmwxkenue. Juddysus. Xapaktep IBMKEHHS M B3aUMOJAEWCTBUS YaCTHI]
BemiecTBa. MoJenu CTpOeHHUsl ra3o0B, >KUIKOCTEH M TBEpPAbIX Ted U OObICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THUX Mojened. Macca u pasmepsl Mosiekysd. KosmuecTBo BellecTsa. OK 01
Ilocrosnnas ABoragpo. TemnoBoe paBHoBecue. Temmneparypa u ee usmepenue. Illkana OK 02
temneparyp Llenbcus. Mopens wunpeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO- 3 OK 03
KUHETHYECKOW TEOpUM HJIeabHOro ras3a. AOCONOTHas TeMmiepaTypa Kak Mepa cpeaHei OK 04
KUHETUYECKON YHEPrHM TEIIOBOTO ABMKEeHUs vacTtull rasza. Illkama temmnepatyp KenbBuna. OK 05
I'a3oBble 3akoHBl. YpaBHeHHe MenneneeBa-Knanelipona. 3akon lanpToHa. M3o0mporecchl B OK 07
uaeadbHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. I 'paduueckoe mpeacTaBiIeHUE K 1.1
M30IPOLIECCOB: M30TE€pMa, H30Xopa, Hu3o0apa. Texuuueckue ycmpoiicmeéa u npaKmuyeckoe K 2'2
npumenenue: mepmomemp, bapomemp* '
IIpakTnyeckoe 3ansaTue Ned 1
M3MepeHne Macchl BO3/1yXa B KJIaCCHOM KOMHATe
JlaGopaTopnasi paGora Ne3 )

W3yuenune n300apHOro mpolecca
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CamocrosiTeibHas padora o0yuaromuxcs NeS
3anonHenue Tabnuisl «M3onponecchd»

Tema 3.2. OcHOBBI
TEePMOIUHAMUKH

Coaepixanue yueOHOro MaTepuaJa:

Buytpennsist sueprus. Pabota u Tenonepenaya. KoindyectBo TenaoTel. Y paBHEHUE TEIJIOBOIO
Oamanca. IlepBoe Hawano TepMoauHaMHKU. AnuabaTHeIA mporecc. Btopoe Hauano
tepmoarHamuku. TemoBeie naurarenu. KIIJ[ TeruoBoro npurarens. OxpaHa HOpHUPOABL.
TepMmonuHamuyeckass cucremMa. BHyTpeHHST 3HEpPrusi TEPMOJUHAMHYECKOH CHCTEMBI U
crnocoObl ee u3MeHeHus. KonnuecTBo TemioTsl U padboTa. BHYTpeHHss 3HEprust 0lHOATOMHOTO
uJealbHOTO Tras3a. Buasl Teronepenayu: TEIIONPOBOJHOCTb, KOHBEKIUS, HW3IyUYEHUE.
VYenbHas TEmI0eMKOCTh BemiecTBa. KonudecTBo TemnoTsl npu Teruionepenaude. I[lonstue o6
annabatHoM mnpouecce. IlepBblii 3akoH TepMoauHaMUKU. lIpuMeHeHHe IepBOro 3aKoHa
TEPMOJMHAMUKH K u3onpoueccaM. ['paduueckas unTepnperanus padoTsl raza. Bropoii 3akon
tepmoauHamMuku. HeoOpatumocTs mpoueccoB B mnpupoze. TermnoBble MamuHbl. [IpuHIMIBL
neicTBUs TeroBbIX MamKH. [IpeoOpa3oBanus sHepruu B TemioBbiX MamuHax. Kosdduiment
MOJIE3HOTO JIeHcTBUsA TeruioBoi MammHbl. [lukn KapHo u ero koaduumeHT moie3HOro
JIeUcTBUS. DKOJIOTMYECKHE MpoOJIeMbl TEMJIOIHEepreTuku. Texuuueckue ycmpoticmeéa u
npakmuyeckoe NpuMeHenue: 08ueamenb GHYMPEHHe20 C20paHus, OblMoGoU XON0OUNbHUK,
KOHOuyuouep *

JlabopaTopHasi padora Ned
W3mepenue yaenbpHOl TemI0eMKOCTH

CamocrosiTeibHas padoTa odyuaromuxcs Ne6
Pemenue 3amau

Tema 3.3. ArperatrHble
COCTOSIHUSI BellecTBA M
(¢azosbie nepexoanl

Conep:xaHue yueOHOro MaTepuasa:

[Tapoobpa3zoBanue u koHaeHcausi. Mcrnapenne u kumneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQXXHOCTH BO3ayxa. HacheImeHHbId map. YAelnbHas TerjaoTa mapooOpa3oBaHUs. 3aBHCHMOCTD
TEMIIepaTypbl KUMEHHs OT AaBiieHus. TBepaoe tenmo. Kpucrammmueckue u amopdHBIE Tela.
AHnzoTponuss CBOMCTB KpuctamuioB. JKuakue Kpucrtamibsl. COBpEMEHHBIE MaTEpHAIIBIL.
[InaBneHve W KpucTaUIM3alus. YJenbHas Temaota iaBneHus. Cyonumanus. Ypasuenue
mennoso2o bananca*

IIpakTnyeckoe 3ansaTHe NeS
Texnuueckue ycmpoticmea U NpaKmuyeckoe npumMeHeHue. 2uspomemp U HCUXpomemp,
KAnopumemp,  MeXHON02UU  NONYYEeHUs  COBPEMEHHbIX MAmepuanos, 6 MOM _ YUCie
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HAaromamepuaulos, u HanomexHono2uu *

JlabopatopHas padora NeS

OmpezeneHne BIaKHOCTH BO3IyXa 2
CamocrosiTesqibHas padoTa odyuaromuxcst Ne7 1
3anonHeHne TabauIbl KATperaTHbIC COCTOSIHHS BEIICCTBAY
Pa3znea 4. DjieKTPOAMHAMUKA 25
Tema 4.1. | Conepxxkanue y4eOHOro MaTepuaa:
DJIEKTPOCTATHKA OnexTpuzanus Tel. JNeKTpuueckui 3apsan. /[Ba Buaa snexkTpuueckux 3apsanos. IIpoBonHukw,
IVSJICKTPUKA W TONYNPOBOJHUKHA.  3aKOH  COXpaHEHHsI  DJEKTPUYECKOTO  3apsija.
BsaumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHblil ayeKTpu4ecKuil 3apsaa. DIeKTpUUECcKoe
noJie. HanmpspkeHHOCTD 3IeKTPpUYecKoro Nojst. [IpHHINIT CyTIepIo3uIiy SIEKTPUIECKUX TTOJICH. 3
JIuHMM HampsDKEHHOCTH AJIEKTPUYECKOro mojis. Pabora cui 31eKTpOCTaTHUECKOTro TOJs.
[Morenmman. Pa3znocts moreHnmanoB. [IpOBOAHWMKM W JUAIIEKTPUKH B AIIEKTPOCTATUYECKOM
nonie. Jusnekrpudeckas MPOHUIIAEMOCTh. DJIEKTPOEMKOCTh. KoHaeHcaTtop. DneKTpOoeMKOCTb
TIJIOCKOTO KOHJICHCATOPA. DHepausi 3apsdceHH020 KOHOeHcamopa ™
IIpakTnyeckoe 3ansaTue Ne6 OK 01
Texuuueckue ycmpoticmea U HNpaKmMuyecKoe npumMeHeHue: 3JIeKMpPOCKOn, 21eKmpomemp, 1 OK 02
INEKMPOCMAMUYECKAS 3awuma, 3aszemienue  NeKmMponpubopos, KoHOeHcamop *, OK 03
KOIIMPOBAJIbHBIN aNnapar, CTPYHUHBIN IPUHTED OK 04
CamocrosiTesbHast padoTa Ne§ OK 05
2
Pemenue 3a1au OK 07
Tema 4.2. Iocrosiuublii | Coxep:kaHue y4eOHOro MaTepuasa: IK 1.1
3J1eKTPUYeCKU i TOK. | DJIEKTPUUECKUI TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku toka. Cuia IIK 2.2
Toxu B  pasamusbIx | ToKa. [locrosuublii Tok. Hampspkenme. 3akoH Oma i y4acTKa LENH. OJIEKTPUYECKOE
cpenax COIIPOTHBIIEHUE. YJEeNbHOE COINpOTHBIEHHE BemiecTBa. IlocnenoBarenbHOe, MapaieabHOE,
CMEIIaHHOE COEIMHEHHE MPOBOJHUKOB. PaboTa snexTtpudeckoro toka. 3akoH J[xoyms-Jlenna.
MOIIHOCTD 3JEKTPUYECKOTO TOKA. DJIEKTPOIBIIKYIIAS CHJIa M BHYTPEHHEE CONPOTUBIICHUE 4

WCTOYHMKA TOKa. 3akoH Oma I TOJIHOW (3aMKHYTOM) dJekTpudeckoil 1enu. Koportkoe
3aMbIKaHUE. DJIEKTPOHHAs MPOBOJUMOCTb TBEPBIX METAJIOB. 3aBUCUMOCTH COIPOTUBIICHUS
METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTh. DJIEKTpUUECKUN TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX My4ykoB. IlomympoBonnuku. CoOcTBeHHass W IMpHUMECHas MPOBOJUMOCTh
noTynpoBoAHUKOB. CBOMCTBa p-n-niepexoaa. [1onynposoonuxosvie npudopvi. diekmpuiecKuil
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MOK 6 pacmeopax U pacniaéax d1eKmMpoIumos. INeKmpoIUmuyeckas OucCoyuayusl.
Onekmponus. Inekmpuueckuu moxk 6 2azax. CamocmosmenvHblll U HecamoCmosmenbHbulll
paspso. Monnus. Ilhasma™

IIpakTnyeckoe 3ansitue Ne7

Texnuueckue ycmpoticmeéa u npakmuieckoe npuMeHeHue: amnepmemp, 60abmMemp, peocmamn,
UCMOYHUKY MOKA, 3NeKMPOHAZPesamebHble Npubopbl, 31eKmpooceemumenbHble npubopbl,
mepmomemp  CONPOMUGIEHUS,  BAKYYMHbINL  OUOO,  MEePMUCMOpbl U homope3ucmopeol,
NOTYNPOBOOHUKOBBIU OUOO, 2ATbBAHUKA ™

JlabopaTopHas padora Ne6
M3ydenue cMeIanHoro COSAMHEHUS PE3UCTOPOB

BCKTOpPa MarHUTHOM HHAYKIOUU. aﬂeKTpO}IBI/I)KYH_[aSI CuJia MHAYKIWH. 3aKkoH BHGKTPOMaFHI/ITHOﬁ
HWHAYKIOUN dDapa,ueﬁ. BpreBoe QJICKTPHUYICCKOC TIO0JIC. 3HeKTp0HBI/I)Ky1_L[aH ChJjla MHAYKIWH B

JlabopaTopHas padora Ne7 4
M3MepeHue 2JIeKTpOABMKYIIEH CHUJIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONMPOTUBIICHUS
| IIpomexyrounas arrecrauus (1uddepeHunpoBaHHbIN 324€T)
I cemecTp:
MAaKCHMMAJIbHAS HATPY3KAa: 60
o0si3aTe/ibHAs1 HATPY3Ka: 51
JEeKINN: 29
NPaKTHYeCKUE 3aHATHUS: 8
J1abopaTopHbIe padoThbl: 14
caMoCTOsITeILHasi padoTa 9
2 cemecmp
Tema 4.3. MaruuTHoe | Conep:xkanue y4e0HOro Marepuaja:
moJie. [TocrossHHBIE MarHuThl. B3auMoaencTBUE MOCTOSAHHBIX MAarHuToOB. MarnutHoe nojie. Bektop OK 01
DJIeKTPOMATrHUTHAs MarHuTHOM WHAYKIUU. [IpuHIMO Cyneprno3uiuy MarHUTHBIX ToJjied. JIMHUM MarHuTHOM OK 02
HHIAYKIUS uHayknud. KapTuHa TUHUA MarHUTHOW MHIYKIIMH TIOJISI TIOCTOSTHHBIX MarHUTOB. MarHuTHOE OK 03
1oJie MPOBOJAHUKA ¢ TOKOM. KapTuHa NTWHUNA MHIYKIMM MarHUTHOTO TMOJS JUIMHHOTO MPSMOTO OK 04
MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM. OmbIT Opcrena. 3 OK 05
B3aumopeiictBue mpoBogHUKOB ¢ TokoMm. Cuiia Ammepa, ee Moayib M HampaBieHue. Cuna OK 07
Jlopenua, ee Moayidb W HampaBlieHWE. J[BHKEHHE 3apsyKEHHOW 4YacCTUIBI B OJHOPOIHOM K 1.1
MarHuTHOM Tone. PaGorta cunbel Jlopenna. SIBneHue »MeKTpOMarHUTHONW WHAYKIuUU. [ToTOK K 2:2
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MIPOBOJIHUKE, JIBIXKYIIEMCS IOCTYNATEIbHO B OAHOPOJAHOM MarHuTHoM mosne. [Ipasuio Jlenna.
NHayKTUBHOCTB. SIBJIEHHE CAMOMHIAYKIMHU. DJIEKTPOJBHKYIIAs CUIa CAMOMHAYKIUU. DHepausl
MAZHUMHO20 NOJISL KAMYWKU C MOKOM. DIeKmpomasHumuoe noie*

IIpakTnyeckoe 3ansitue Ne§
Texnuueckue  ycmpoticmea U — NpAKMU4ecKoe  NPUMEHEHUe.  NOCMOAHHble — MACHUMbI,

INIEKMPOMACHUMbL, STIEKMPOOGUAMENb, YCKOPUMENU dNIeMeHmapHulX dyacmuy *, UHIYKIHOHHAs !
1eyb
JlaGoparopHasi padora Ne§
HccnenoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha paMKy € TOKOM 4
JlabopatopHas padora Ne9
W3yueHue siBeHNs 3JEKTPOMarHUTHOW MHIYKLIUU
CamocrosiTesibHas padoTa o0yuaromuxcs Ne9 )
Pewenue 3anau

Paznen S. KosieOanusi U BOJIHBI 23

Tema 5.1. Mexannueckue | Conep:xaHue yueOHOro MaTepuaJia:

u  aexkrtpomaruuTHble | KonebarenbHas cucrema. CBOOOAHBIE MeXaHWYeCcKHe KojebaHus. ["apMmoHnueckue konebaHus.

KoJIeOaHus [lepuon, wacrora, ammautyaa u ¢asza xonedanuil. IIpykuHHbBIN MasTHUK. MaTemMaTHuecKui
MasiTHUK. Y paBHEHHE rapMOHUYECKUX KoneOaHuil. [IpeBpaliienne s3Heprun npu rapMOHUYECKUX
konebanusax. KonebarenbHblli KOHTYp. CBOOOJIHBIE 3JIEKTPOMAarHuUTHBIE KoJeOaHUS B
UJeallbHOM  KojeOaTenbHOM  KOHType.  AHalorus  MeXIy  MEXaHMYeCKUMU U OK 01
JIEKTPOMArHuTHBIMU  KojeOanusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs SHEPruu B 5 OK 02
ujealbHOM KojeOarenbHOM KoOHType. IlpeacraBieHue o 3aTyXamlIIUX KoJeOaHUsX. OK 04
BriHyXieHHBIE MexaHMuyeckue KosebaHus. Pe3oHaHc. BbIHYXIEHHBIE 3JIEKTpOMarHUTHbBIE OK 05
koseOanus. [lepemennsblil Tok. CHHYCOUIaIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO OK 07
TOKa. AMIUTUTYZHOE U JIeHCTBYIOIIEe 3HAUCHHE CHJIBI TOKAa M HampsbkeHus. TpaHchopmarop. K 1.1
ITpou3BoacTBO, TIepeaada U MOTPeOICHUE AIIEKTPUUECKON SHEPTUH. DKolo2uyecKue pucku npu K 2'2
npouzeoocmee  dneKkmpuueckoli dHepauu. Kynemypa ucnonvzosanus 21eKmposnepeuu 8 ’
no8ceOHesHOU dHcusHu ™
IIpakTnyeckoe 3ansaTue Ne9
Texnuueckue ycmpoticmeéa u NpPAKMuUYecKkoe NpUMEHeHUe: NEeKMPUYECKUll 360HOK, 2eHepamop |
nepemMenHo20 MoKd, TUHUU d1ekmponepeday ™
JlabGoparopHasi padora Nel( 2
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HccnenoBanue nepeMEHHOI0 TOKa B LIEMH U3 MOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA,
KaTYIIKH U Pe3UcTopa

CamocrositeibHast padora o0yuyarommxcst Nel0
Pemrenue 3anau

Tema 5.2. MexannueckKue
"u 3JIEKTPOMATHUTHbBIE
BOJIHBI

Coaepixanue yueOHOro MaTepuaJa:

Mexanuyeckrue BOJIHBI, ycioBHUs pactpoctpaHeHus. Ilepumon. CkopocTth pacnpocTpaHeHUs U
mmHa BOJHBI. llomepeuHble W MpoAOibHBIE BOJHBL MHTepdepenuus u audpaxus
MexaHu4ecKux BOJH. 3ByK. CkopocTh 3ByKa. ['poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DONEeKTPOMarHUTHHIE BOJHBI. YCJIOBMSI HW3JIy4EHHUS DSJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHrauus BekTopoB E, B, v B anexkTpomarHutHON BosiHe. CBOICTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpak€HHe, MpeloMJICHHEe, NoJspu3anus, nudpakuus, uHTepdepeHus. CKoOpocTh
3JEKTPOMArHUTHBIX BOJH. lIKasia 3neKkTpoMarHuTHEIX BOJH. [IpruMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TeXHUKe M ObiTy. I[IpuHIMIBI paguocBsi3u U TeneBUAEHUsA. Paguosnoxarius.
OnekmpomacsHumnoe 3azpsazHenue oKkpyicaroujeli cpedwvl *

IIpaxkTyeckoe 3ansaTue Nel0
Texnuueckue ycmpolicmeéa U NpAKMUYECKOe NpUMeHeHue: MY3bIKalbHbIE HHCTPYMEHTHI,
VAbMPA3BYKOBAs. OUACHOCMUKA 6 MeXHuKe™® W MEIUIMHE, paaap, PaaIuoNpHEMHHUK, TEIEBHU30D,
anteHHa, Tenedon, CBU-neun

CamocrosiTeibHas padora odyuarommuxcs Nell
Cocrapnenue mioccapusi ¢ OmpefeNeHussMU Mo Teme «MexaHMYecKue M 3IJIEeKTPOMArHUTHbIE
BOJTHBD»

Tema 5.3. OnTuka

Conep:xaHue yueOHOro MaTepuaJia:

I'eomerpuueckas onruka. IIpsMoarHENHOE paclpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu
cBeta. ToueuHbll UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBeta. [locTtpoenue
M300pakeHU B TUIOCKOM 3epkaine. [Ipemomienue cBera. 3aKkOHBI TPEIOMIICHHS CBeTa.
AOcomoTHBIN mokazatens npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIil yroa
MIOJIHOTO BHYTpeHHero otpaxkeHus. Jucnepcus cera. CioxkHbI cocTaB 6emoro cBeta. LIBer.
Cobuparonue u paccenBaromue TuH3bI. ToHKas nuH3a. DOKYCHOE PAcCTOSHUE U OMTHYECKast
cuna TOHKOM nuH3BL [locTpoeHne M300pakeHUd B COOMPAIOIIMX M PACCEHBAIOIINX JIMH3aX.
dopmysia TOHKOW JMH3BL. YBEIWYECHHUE, JaBaecMoe JMH30M. llpenensl npumMeHHUMOCTH
reoMerpuueckoil ontuku. BomnoBas onrtuka. HWutepdepenmus cBera. KorepeHtHble

HWCTOYHHUKU. Y CJIOBHUSI Ha6J’IIOI[eHI/I$I MaKCUMyMOB W MHUHHMYMOB B I/IHTep(I)epeHHHOHHOf/'I
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KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX MCTOYHUKOB. Jnudpakuus ceeta. Audpakiumonnas
pemeTka. YcioBUe HaOJIOJEHHs TJIaBHBIX MAaKCUMYMOB IIPHM IMaJEHUU MOHOXPOMAaTHYECKOIO
cBeTa Ha TU(PPAKUMOHHYIO pemeTKy. [lonapuzayus ceema™

IMpakTnyeckoe 3ansiTue Nell

Texnuueckue ycmpoucmea u npaKmuyeckoe HpuMeHeHue: OYKH, Jjyna, (oToamnmapar,
MPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJECKOMN, 6010KOHHAsA onmuka™, nudpakiMoHHas
penieTKa, moJIIPOuI

JlaGoparopuasi padora Nell
Onpenenenue nokasaresst MPeIoMIEHUs CTEKIIa
JlaGoparopHasi padora Nel2
HccnenoBanue cBONCTB M300paKeHUH B JIMH3aX

Pa3ngen 6. OcHOBLI cIelMAJILHOM TEOPHY OTHOCUTEILHOCTH

)

Tema 6.1.
TeopHuu
OTHOCUTEJIBLHOCTH

OcHOBBI

Coneprxanue y4e0HOro MaTepuaJia:

['paHMIIBI TPUMEHUMOCTH KJIACCHYECKOW MeXaHWKU. [loCTynarel CHEIHMaIbHONH TEOpUHU
OTHOCHUTCIIBHOCTH: HHBApUAHTHOCTL MOAYJIA CKOPOCTH CB€Ta B BaKyyMC, MIPHUHIHUII
OTHOCHUTEJILHOCTH DiHIITeHa. OTHOCUTEIILHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U
COKpall€HUC AJIUHBI. SHGPFI/IS[ U UMITYJIbC peHSITI/IBI/ICTCKOfI YaCTHUIIbI. CB#3b Macchl C aHeprMeﬁ
Y MIMITYJIbCOM PEJISITHBHCTCKOM YaCTHUIIBL. DHEPIHsl TOKOsI CBOOOTHON YaCTHIIBI

CamocrositeibHas padora o0y4yarommuxcs Nel2
Pemenne 3amau

OK 01
OK 02
OK 04
OK 05
OK 07

Paznen 7. KBanToBas pusuka

Tema 7.1. DJjeMeHTbI
KBAaHTOBOM ONTHKH

Copep:xanue yuedOHOro MaTepuaJa:

®otonbl. @opmyna [lnanka cBA3u sHeprur (OTOHA C €ro YacTOTOW. DHEpPrus U HUMITYJIbC
dorona. OtkpeiTie u wucciaenaoBanue ¢oroddpdexra. Ombitet A.I'. CroneroBa. 3aKOHBI
¢doroaddexra. YpaBuenue DitHmreitHa a1 hororddexra. «Kpacnas rpanuna» gporospdekra.
HaBmeane cBera. OmwiTel II.H. JlebemeBa. Xummudeckoe IeWCTBHUE CBETA. [exHuueckue
yecmpoucmea U npaKkmuyeckoe npumeHeHue: gomosnemenm, @Gomooamuux, COIHeUHas
bamapes, ceemoouoo*

CamocrositeibHas padora Nel3
Pemrenue 3amau

Tema 7.2.
aToMa

Ctpoenue

Conep:xanue y4eOHOro MaTepuaJia:
Mopens atroma Tomcona. OnbiTel Pe3epdopna nmo paccesuuto ydactuil. [lnanerapHas mMoaens

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.1
[IK 2.2
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aroma. [loctynatel bopa. W3nyuenue u nornomieHne (OTOHOB MPU MEPEX0je aToMa C OJHOTO
YPOBHA DHEpruM Ha apyroi. Buuel cnextpoB. CrekTp ypoBHEW SHEprMM aroma BOAOPOJA.
BosinoBeie cBoiictBa wactull. Bomubl e bpoitnsg.  KopyckynsipHO-BOJIHOBOM Jyanau3M.
CrioHTaHHOE U BBIHYXJIEHHOE n3iyueHue. Jludpakius 1eKTpoHOB B KpUCTaiaX. Y CTpOMCTBO
U TpuUHOMN paboThl Jazepa. TexHuyeckue YCMpoOUcmea u NpaAKmMuyecKkoe npuMeHeHue:
CNeKmpaibHblil AHANU3 (CHeKMPOCKON), 1azep, K8AHMOosblll KoMnviomep *

IIpakTuyeckoe 3ansaTue Nel2

HaGmronenne nuHenyaToro criekTpa 1
Tema 7.3. Atomuoe siipo | Conep:xkanue yueOHOro MarepuaJja:

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMS sAapa. OTKpBITHE pPagHMOAaKTHBHOCTH.

OmnbiTel Pezepdopna mo onpeaeneHnio cocTaBa paJnoakKTHBHOTO u3nydeHus. CBoiictea anbpda-,

Oera-, ramMma-usinydyeHMs. BiMsHue paiuMoOaKTHBHOCTH Ha >KHMBble oOpraHu3Mbl. OTKpbITHE

nporoHa u Heurpona. Hywxionnas wmopmens siapa [eiizenOepra-MBanenko. 3apsig sipa.

MaccoBoe umcno sipa. M3otomnsl. Anbda-pacnaj. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnas. )

'amma-uznyuenue. 3akoH paJuOAaKTHBHOIO pacrajga. OJHEprusi CBSI3M HYKJIOHOB B sjpe.

Snepusie cunsl. Jledekt macchl sapa. SnepHsle peakuuu. Jlenenue u cuntes snep. SnaepHuiit

peaktop. Tepmosinepusiii cunTe3. [IpoOnemMbl W TEPCHEKTHUBBI SAEPHOM DHEPIETHKH.

OKOJIOTHYECKHE AaCNEKThl SJEPHOM DHEPreTUKH. OJIEMEHTapHble dacTulpl. OTKphITHE

MO3UTPOHA. MeTo/1bl HAOMIOACHUSI U PETUCTPALIMU 3JIEMEHTApHBIX yacTull. DyHIaMeHTalbHbIe

B3auMoJieicTBUs. ENMHCTBO u3nuecKoil KapTHHBI MUPa

IIpakTyeckoe 3ansaTue Nel3

HccnenoBanue TpEKOB 4acTHUI] (110 TOTOBBIM (OTOrpadusim).

IIpakTuyeckoe 3ansarue Nel4 2

Texnuueckue ycmpoiicmea u npakmuieckoe npumerenue; 0osumemp*, kamepa BunbcoHa, siiepHbIit

peaxkTop, aToMHasi 6omMOa

CamocrositeibHas padora Nel4 )

Pemrenue 3anau
Pa3znes 8. DjeMeHTBLI ACTPDOHOMHUH U ACTPOGU3HKH 4
Tema 8.1. Duaementsl | Conep:xanne y4eOHOro MaTepuaja: OK 01
ACTPOHOMUHM U | DTanbl pa3BUTHs acTpoHoMuu. [IpukiasgHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE aCTPOHOMUU. B ) OK 02
acTpopu3uKu 3Be3Horo Heb6a. Co3Be3aus, spKUE 3BE3[Ibl, IUIAHETHI, MX BUAWMoOE ABMKeHHe. ConHeuHas OK 03

cucrema. [lnmanersl 3emHOM rpynnsl. [InaneTsi-rurantel. Masslie Tena ColHEUHONW CHCTEMBI. OK 05
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Connne, ¢gorocdhepa u armocdepa. ConHednass akTHBHOCTh. Mcrounuk sHepruu ConHIA H
3Be3. 3Be3/bl, HUX OCHOBHBIC XapaKTepUCTHUKU. Jluarpamma «CHEKTpalibHBIM Kiacc —
CBETHUMOCTb». 3B€3/1bl IJIABHOM NOCIIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3Be3]] TJaBHOM TMoOcienoBaTteabHOCTU. BHyTpeHHee cTpoeHue 3Be3ll. CoBpeMeHHbIE
IIPEJICTABICHUSI O IMPOUCXOXACHUM U 3Boimonuu CojgHIa M 3BE3/A. OTallbl JKU3HU 3BE3[.
Muneunsbiii [1yTh - Hama [Manaktuka. CnimpaibHas CTpyKTypa ['alakTuKu, pacnpeaeaeHue 3Be31,
raza u neuid. [lomoxkenne m nBmwkenne Connua B [Mamaktuke. Tumbl ramaktuk. [lnockas u
chepuueckas noacuctemsl ['anaktuku. PanumoranakTuku u KBazapbl. UepHbIE IBIPBHI B sIpax
ranakThK. Beenennas. Pacimpenne Beenennoii. 3akon Xa60ma. Pasoeranue ranaktuk. Teopust
Bbonbmoro B3pbiBa. PenukroBoe m3myuenue. MacmtabHas — cTpykTypa  BceneHHoil.
Mertaranaktuka. Hepenienssle npo06ieMbl aCTPOHOMHUHU

JlaGoparopHuasi padora Nel3

OK 07

Haburoienne oCHOBHBIX co3Be31uii CeBEPHOTO MONYIIAPHSI U IPKUX 3BE3]T 2
IIpomeskyTouHAs aTTecTalMs (IK3aAMEH) 30
II cemecTp:
MaKCHMaJIbHas HArpy3Ka: 84
o0s3aTe/IbHAsI HATPY3Ka: 44
JIEKIUH: 24
NpPaKTHYeCKUe 3aHATHSA: 8
J1abopaTopHbie padoThl: 12
caMoCTOsITe/IbHAsA padoTa: 10
NPOMEKYTOYHAsI ATTeCTAIUSA: 30
3a rox:
MaKCHMaJIbHas Harpy3Ka: 144
00s13aTe/IbHAS HATPY3KAa: 95
JICKIIMH: 53
NPAaKTHYECKHE 3aHATHA: 16
JlabopaTopHbie padoThbl: 26
caMoCTOsiTe/IbHas padora: 19
NPOMEKYTOYHAS aTTeCTAlMs: 30

*
HpOd)@CCMOHa]ZbHO OPUEHMUPOBAHRHbLE DJIEMEHNTbL
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3. YCJIOBUSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecIeYeHH 0

B coorBerctBum ¢ tpeboBanusimu ®I'OC COO k MaTepHanbHO-TEXHHYECKOMY 00ECIICUCHHIO
y4eOHOTro mpolecca 0a30Bblii YPOBEHb Kypca ()M3WKH HAa YPOBHE CPEIHEro oomero oOpa3oBaHUs
u3ydaeTcs B YyCIOBHAX KaOuHeta ¢usuku. B kabuHere QuU3MKKM UMeeTcs HEOOX0IUMOe
nabopaTopHoe 000pyIOBaHUE JUIS BBIOJHEHHS YKa3aHHBIX B pa0odell mporpaMme MpaKTHYECKHX
3aHATHH ¥ J1a0OpaTOPHBIX PabOT W JAEMOHCTPALIMOHHOE OO0OpyZOBaHHUE. JleMOHCTparroHHOEe
obopynoBanue (GOpMHUPYETCSI B COOTBETCTBUU C MPHHIUIIOM MHHHUMAJIBHOW JOCTATOYHOCTH H
o0ecreynBaeT MOCTAaHOBKY MEPEYHCICHHBIX B pabodeill mporpamMme KIIFOYEBBIX JEMOHCTpALUil A
WCCIICIOBAHMSI M3YYaeMbIX SIBJICHUH U MPOIECCOB, SIMITUPUUYCCKUX U (PYHIaAMEHTAIBHBIX 3aKOHOB, UX
TEXHUUYECKUX TMpuMeHeHuid. JlabopaTopHoe oOopymoBanue Uil JTa0OpPaTOpHBIX paboT
MPAKTUYECKUX 3aHATHH (HOpPMUpYETCs B BUAC TEMATUYCCKHX KOMILUICKTOB M OOECIIEYMBACTCS B
pacuére OMHOTO KOMIUIEKTAa Ha JIByX oOydarommxcs. TeMaTH4ecKre KOMIUICKTHI JabopaTopHOro
000pYI0BaHUS TIOCTPOCHBI HA KOMILJICKCHOM HCITOJIb30BaHHH aHAJIOTOBBIX U IIU(POBBIX TPUOOPOB, a
TaKXe KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IU(PPOBHIX 1a00OpaTOpHid.

O6opynoBanue yueOHOro kabuHera:

- TOCAJIOYHBIE MECTA 10 KOJIMYECTBY O0YUArOIIUXCS;

- pabouee MeCTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HaTJISTHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJJaHMs [T IPOBEPOUYHBIX paboT;

- po(heCCHOHAIILHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHUaIbl 17151 IpoBeieHus MU EepeHIIMPOBAHHOTO 3a4eTa U IK3aMEHa.

TexHuueckue cpeacTsa 00ydeHUs:

- IEPCOHATILHBIN KOMITBIOTEP C JMIIEH3MOHHBIM ITPOrpaMMHBIM 00eCIIeUeHUEM;

- IPOEKTOP C IKPAHOM.

- 3ampl  (OuOsMOTEKa, YMTAJIBHBIA  3ad1 €  BBIXOJAOM B  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO CETh UHTEPHET).

[TpumepHBIii TepedeHb JeMOHCTPAIIMOHHOTO U J1a00paTOPHOTO 000pYyT0OBaHHS:
nudpoBas 1adopaTopus 1o Gpusmke I MpenoiaBaTes;
nudposas madoparopusi Mo GU3UKe 151 00yHArOIIETOCs;
BEChl TEXHUUECKUE C PA3HOBECAMU;
KOMIUIEKT /715 TAOOpaTOPHOTO MPAKTHKYMa TI0 OTITHKE;
KOMILJIEKT /715 1TaOOpaTOPHOT 0 MPaKTHKyMa M0 MEXaHUKE;

6. KOMIUIEKT i JJaDOpaTOpHOro  MpPakTHUKyMa IO  MOJEKYJspHOW  ¢u3HKe
U TEPMOJMHAMUKH;

7. KOMILIEKT JUIs 1abopaTopHOTO MpaKTHKyMa o JNEKTPHUYECTBY
(c renepaTopom);

8. KOMIUIEKT Il M3yYeHHs] BO3OOHOBISIEMBIX MCTOYHHUKOB PHEPTUHU (CONHEYHOH, BETPOBOM
SHEpruu, OMo-, MEXaHUYECKON M TEPMOIJIEKTPUUECKOI SHEPTeTUKH);

9. ammepmeTp 1a00paTOPHBIN;

10. BOIBTMETp Ta0OPATOPHBIA;

11. xonopumerp ¢ HAOOPOM KaJIOPUMETPUUECKUX TET;

12. tepmomeTp 1ab0OpaTOPHBIN;

13. KOMIUTEKT TSt W3yYeHUS OCHOB MEXaHUKH, THEBMATHUKA
Y BO30OHOBJISIEMBIX HICTOUHUKOB SHEPTHH;

14. GapomeTrp-aHepous;

15. OOk mUTaHUs perynupyemblii;

16. BeO-kamepa Ha MOABUIKHOM IIITATHUBE;

SNhAWDN =
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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.

BHJICOKaMepa JIsl pabOThl C ONTHYECKUMU TTPHOOpaMU;
TeHEPATOP 3BYKOBOW;

TUTPOMETP (TICUXPOMETP);

rpy3 HaOOPHBIi;

JTUHAMOMETP JE€MOHCTPAIIOHHBII;

KOMIUIEKT MOCY/1bl IEMOHCTPALIMOHHOM C IPUHAIIEKHOCTIMM;
MaHOMETp >KUJIKOCTHOW J€MOHCTPALIMOHHBIN;

METp JAEMOHCTPALMOHHBIN;

MHUKPOCKOII IEMOHCTPAIIMOHHBIIA;

HAacoC BaKyyMHbI KOMOBCKOTI0;

CTOJIMK MOJIbEMHBIN;

IITATUB JIEMOHCTPAIIMOHHBIN (PHU3UIECKHUIA,

ANEKTPOILINTKA;

Ha0Op AEMOHCTPALIMOHHBIN [0 MEXaHUYECKUM SIBIICHUSIM;
HaOOp IEMOHCTPAIIMOHHBIN 110 IUHAMUKE BPAIIaTeIbHOTO JBUKCHHUS,
Ha0Op AEMOHCTPALIMOHHBIA M0 MEXaHUYECKUM KOJICOaHUsIM;
HaOOp JIEMOHCTPAIIMOHHBII BOJTHOBBIX SIBIICHU;

BEJIEPKO apXuMea;

MasiTHUK MaKCBeJLIa;

Habop Ten paBHOTO 00BEMA;

HaOOp Ten paBHOI MacChl;

npuOOp TSt JEMOHCTPAIMKA aTMOC(HEPHOTO JTaBIICHHUS,
MpHU3Ma, HAKJIOHSIOUIASICS C OTBECOM;

phIYar J€MOHCTPALIMOHHBIH;

COCY/Ibl COOOIIAIOIITHECS;

CTaKaH OTJIIMBHOM JIEMOHCTPAlMOHHBIN;

TpyOKa HbIOTOHA;

ap mackans;

Ha0op AEMOHCTPALIMOHHBINA IO MOJIEKYJISIPHOM (PU3HKE U TETIIIOBBIM SIBJICHUSM;
HabOp IEMOHCTPALIMOHHBIH 110 Ta30BbIM 3aKOHAM;

Ha0op KaWIJISIPOB;

TpyOKa /Ui IEMOHCTPALlMA KOHBEKIIUU B KHUJKOCTH;
LMJIMHPBI CBUHIOBBIE CO CTPYTOM;

ap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHUK;

reHepaTop BaH-Ae-rpaada;

JO3UMETP;

KaMEpTOHBI Ha PE30HAHCHBIX AIUKAX;

KOMIUIEKT ~ OpUOOpPOB W NPUHAAISKHOCTEH  JUIsI  JIEMOHCTpPAllMM  CBOMCTB

OJICKTPOMArdHMTHBIX BOJIH,

56.

KOMIIJICKT HpI/I60p0B JJI HU3YyYCHUSA IIPUHIIHUIIOB paguornpucma

U paguorepe1ayu;

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

KOMIUIEKT POBOJIOB;
Mar"uT Jyrooopas3Hblii;
MarHuT MOJIOCOBOM I€MOHCTPAIlMOHHBIH;
MalinHa 371eKTpodopHas;
MasiTHUK 3JIEKTPOCTATHYECKHIA;
HabOp MO0 U3YYEHUI0 MAarHUTHOTO TOJIS 3€MIIH;
Ha0Op AEMOHCTPALIMOHHBIN IO MArHUTHOMY TOJIIO KOJIBIIEBBIX TOKOB;
HabOp IEMOHCTPAI[MOHHBIH 110 MOIYIPOBOJHUKAM;
Ha0Op AEMOHCTPALIMOHHBIN MO TOCTOSITHHOMY TOKY;
Ha0Op AEMOHCTPALIMOHHBIN MO NEKTPUUECKOMY TOKY B BaKyyMe;
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67. Habop IEMOHCTPAITMOHHBIN TT0 JIEKTPOIMHAMHUKE;

68. HaOOop /1151 IEMOHCTPAIIM MAarHUTHBIX MOJIEH;

69. Habop 7151 AEMOHCTPAIIUU ICKTPUICCKUX TOJIEH;

70. Tparcdopmarop yueOHBIi;

71. majiouka CTeKJIsSHHAT,

72. manouka >00HUTOBA;

73. mpubop JneHIa;

74. cTpenKyd MarHUTHBIE Ha IITaTUBAX;

75. CyJITaH 3JIEKTPOCTATUYECKUH;

76. LITaTUBBI U30JIUPYIOIIUE;

77. 2NeKTpOMAarHuT pa300PHBIA;

78. HaOOp NEMOHCTPAIIMOHHBIN IO TEOMETPUUYECKON OITHKE;
79. Habop TEMOHCTPAITMOHHBIN 11O BOJIHOBOM OITHKE;

80. crieKTpOCKOI ABYXTPYOHBIH;

81. Habop creKTpanbHBIX TPYOOK C HICTOUHUKOM ITUTAHMUS,
82. ycranoBka miis uzydenus porodrddexra;

83. Habop IEMOHCTPAIIMOHHBIN 110 MIOCTOSHHOM TJIaHKa;

84. KOMIIJIEKT HaTJISAHBIX ITI0COOUH IJIS IIOCTOSIHHOI'O HCIIOJIb30BaHMS;
85. KOMIUIEKT MOPTPETOB 111 OpopMIICHUSI KaOMHETA,

86. KOMIUIEKT I€MOHCTPAIIMOHHBIX Y4€OHBIX TAOIHII.

[IpumepHBIii mepedyeHb JIEMOHCTPALMOHHOIO U J1a00paTOpHOTro OOOpYAOBaHUS HOCHUT
PEKOMEHIAaTENbHBIN XapaKTep.

[Ipn HaJIMYuu HE00XO0MMOro 000pyI0BaHUS 3aHATHUS 1o ¢busnke
B HEKOTOPBbIX ClIydasX MOIYT INPOBOAMUTHCS B HUMEIOIIUXCA B 00pa3oBaTEIbHOM OpraHu3aluu
MacTEPCKUX WIH Ja00paTopusX.

3.2 UndopmannonHoe odecriedeHne 00yuyeHust
Ilepeyens ucmosb3yeMbIxX y4eOHbIX H3gaHui, WHTepHeT-pecypcoB, MONOJHUTEIbHOMN

JINTepaTypbl
OcCHOBHBIC HCTOYHUKHU:
1. O®uzuka. TexHomornyeckuit mnpodmib : Yy4eOHUK uid oOpa3oBaTeNbHBIX

OpraHu3alyii, peaausyoumx o0pa3oBaTelibHbIe IPOrpaMMbl cpell. pod. oOpa3oBaHus : B 2 4.
Y. 1: B.®. Imutpuesa. — 5-e usa., crep. — Mocksa. : U3narenbckuil neHTp «Akanemus», 2025.
—320 c. — ISBN 978-5-0054-3300-8.

2. O®uzuka. TexHomornyeckuit mnpodmib : Yy4eOHUK uid oOpa3oBaTeNbHBIX
OpraHu3alyii, peaausyoumx o0pa3oBaTelibHbIe IPOrpaMMbl cpell. mpod. oOpa3oBaHus : B 2 .
Y. 2 : B.®. Imutpuena. — 5-e usa., crep. — Mocksa. : 3narenbckuil neHTp «Akanemus», 2025.
—256 c. — ISBN 978-5-0054-3301-5.

3. Ousnka. Texuomormueckuit mpoduns. COOpHUK 3amad : yded. mocodue st
00pa3oBaTeNbHBIX OpraHU3alUMi, pealn3yIomMX 00pa30BaTeNbHBIE MPOTPaMMbl cpea. Mpod.
oOpazoBanust : B.®. JlmutpueBa. — 5-e u3n., crep. — MockBa. : M3natenbckuili ueHTp
«Axamemusy», 2025. — 256 ¢. — ISBN 978-5-0054-3302-2.

JlonoiHUTe/IbHbIE UCTOYHUKH:

4. Mskumes, . 5. ®usuka : 10-if kiacc: 6a30BbIi M YrIyOJIEHHBIM YPOBHU :
yueonuk / I. 5. Mskumes, b. b. byxosueB, H. H. Corckuit ; mom pemakmmeit H. A.
[TapdenTtreBoit. — 10-e u3a., crep. — Mocksa : IlpocBemenue, 2023. — 432 c. — ISBN 978-5-09-
103619-0. — Tekcr : snekTtpoHHbIl // JlaHb : 31exkTpoHHO-OMOMMoOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/335051

5. Mskumes, I'. S. ®usuxa : 11-i1 kmacc: 6a30Bbld M yriayOnE€HHBIA YpOBHU :
yuebnuk / TI. 5. Msxumes, b. Bb. BbyxoBues, B. M. Yapyrun ; mox pemakumeir H. A.
[TapdentpeBoii. — 11-e uzm., crep. — Mocksa : IlpocBemenue, 2023. — 432 c¢. — ISBN 978-5-09-
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https://e.lanbook.com/book/335051

103620-6. — Texkct : anmexkTpoHHbIN // Jlanb : 3MeKTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/335054

6. KacesnoB, B. A. ®usuka: 10-i kinacc: yriryOn€HHBIA ypoBeHb : yueOHUK / B. A.
Kacwsinos. — 11-e u3n., crep. — Mockaa : [Ipocsemenune, 2023. — 480 c. — ISBN 978-5-09-103621-
3. — Tekcr : oanektponHbii // Jlawb : snekTpoHHO-OMOIMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/334853

7. KacpsnoB, B. A. ®wusuka: 11-i kmacc: yriayOn€HHBIA ypOBEeHb : y4eOHUK /
B. A. KacesHoB. — 11-e u3a., crep. — Mocksa : IIpocsemenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — Tekct : anekTpoHHbldt // Jlanb : 3mekTpoHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/334877

8. PoraueB, H. M. ®usuka. YueOHbIII Kypc ISl cpeaHero mnpohecCHuOHaIbHOTO
oOpaszoBanus : yueOHoe nocobue ais cro / H. M. Poraues, O. A. JleBuenko. — 3-e u3j., crep. —
Cankr-IlerepOypr : Jlanp, 2024. — 312 ¢. — ISBN 978-5-507-49831-4. — TekcT : 31eKTpOHHBIH //
Jlanp : snekTpoHHO-OMONIMOoTeuHast cuctema. — URL: https:/e.lanbook.com/book/403874 . —
Pexxum noctyma: A aBTOpU3. MOJIB30BATENCH.

9. Jlorsunenko, O.B. ®umsuka + ellpunoxenne : yueOnuk / Jlorsuaenko O.B. —
Mocksa :KmoPyc, 2019. - 341 c¢. — ISBN 978-5-406-06464-1. — URL:
https://book.ru/book/929950 . — TekcT : 3MeKTpOHHBIN. (DIEKTPOHHOE U3TAHKE).

10. Jlorsunenko O.B. ®wusuka. [Ipaktukym : yuebnoe nocobue / Jlorsunenko O.B. —
MockBa :KumoPyc, 2022. - 358 c¢. — [ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582 . — TekcT : 37IeKTPOHHBII.

Ilepeuens UuTEpHET-pECypCcoOB:

8. Enmunas xomiexkiuss HUQPPOBBIX 0O0pa3oBaTeNbHBIX pecypcoB. — Pexum gocryna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;

9. KM-mkona. — Pexxum nocryna: http://www.km-school.ru/ ;

10. OtkpsiTas ¢duszmnka. — Pexum JocTymna:
http://www.physics.ru/courses/op25part2/design/index.htm ;

11. Ilnardpopma AKnace. — Pexxum goctyna: http://www.yaklass.ru ;

12. Poccuiickas snekTpoHHas mkoia. — Pexxum nocryna: http://www.resh.edu.ru/;

13. ®wusuka. — Pexxum nocryna: http://www.fizika.ru;

14. ®UIIA (BIIP 11 knacc). — Pexum nocryna: http:/www.fipi.ru/ ;

15. DnexTpoHHBIN yueOHUK. — Pexxum noctyna: http:// www.physbook.ru/.

29


https://e.lanbook.com/book/335054
https://e.lanbook.com/book/334853
https://e.lanbook.com/book/334877
https://e.lanbook.com/book/403874
https://book.ru/book/929950
https://book.ru/book/944582
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.km-school.ru/
http://www.physics.ru/courses/op25part2/design/index.htm
http://www.yaklass.ru/
http://www.resh.edu.ru/
http://www.fizika.ru/
http://www.fipi.ru/
http://www.physbook.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOTI'O IIPEJIMETA

Kontpoar um omenka pe3ynbratoB ocBoeHusi OVYIL.11 ®usuka packpbiBalOTCs dYepes
JTUCIUIUTMHAPHBIE PE3yJbTaThl, HAIPaBJICHHbIE Ha (HOpPMHpOBaAHHE OOMMX H MPOPECCHOHATHHBIX

KOMIICTCHITUH 110 pasaciiaM 1 TEMaM COJACpIKaHUA yqe6H0ro mMartrepuaJia.

[Tpomexyrounas arrectamnus — B popme nuddepenupoBannoro 3auera (1 cemectp), B popme

sK3aMeHa (2 cemecTp).

Konx n naumenoBaunue
(bOpMHUPYEMBIX KOMITETCHITHI

Pasgen/Tema

Tum oreHOYHEBIX
MEpONPUATHI

OK 01. BsiOupats crocoOs
pelieHus 3a1a4
npodecCHOHATBLHOM

ACATCIIBHOCTH TIIPUMCHHUTCIBHO
K pa3JIMYHbIM KOHTCKCTaM

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

Pazgen 4. Temn1 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
Pasznen 8 Tema 8.1

[To/c!?

OK 02. Hcnonp3oBarts
COBPEMEHHBIC CPEJICTBA ITOMCKA,

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

aHaim3a u  uHTepnperauuu | Pasnen 4. Temnr 4.1.,4.2.,4.3
uHpopmanuu u |Pazgen 5. Temnr 5.1., 5.2., 5.3.
uH(popMaLmoHHble TexHosoruu | Pasnen 6. Tema 6.1

1A BBIITOJTHEHUS 3amad | Pasnen 7. Temur 7.1, 7.2, 7.3
npoeccuoHaIbHOM Pa3znen 8 Tema 8.1
JeSITeIbHOCTH Ilo/c

OK 03. [Tnanuposats | Paznen 1. Tema 1.1

U peann3oBbiBaTh coOctBeHHoe | Pasnmen 3. Temsr 3.1., 3.2, 3.3.
npoeccuoHaIbHOe u | Pasnen 4. Temn1 4.1.,4.2.,4.3
JIUYHOCTHOE pasButue, | Paznen 8 Tema 8.1
peIPUHUMATEIbCKYIO [To/c

JESATEIBHOCTD B

npodeccuoHanbHOM cdepe,

HCII0JIb30BaTh 3HaHUS

o TMpaBoBOW U (UHAHCOBOH
IPaMOTHOCTM B Pa3jIM4YHBIX
YKU3HEHHBIX CUTYalLUsAX

OK 04. O dexTuBHO
B3aWMOJICHCTBOBaTh W padoOTaTh
B KOJUIEKTHBE U KOMaH e

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

Pazgen 4. Temr1 4.1.,4.2.,4.3

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

Pazgen 6 Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

OK 05. OcyniecTBiTh YCTHYIO
U MHCHbMEHHYI0 KOMMYHUKAIIMIO

Ha  TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit denepauuu c
y4EeTOM ocobeHHocTel

COOHUAJIBHOIO W KYJBTYPHOI'O

Paznen 1. Tema 1.1

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

Pazgen 4. Temr1 4.1.,4.2.,4.3

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

Pa3gen 6. Tema 6.1

YCTHBIH OIpOC;
(bpOoHTaNBHBIHN OIPOC;
KOHTpOJIbHAsI paboTa;

HaOJIroeHue 3a

BBIIIOJTHEHUEM
1a00opaTOpPHBIX padoT;
IpaKTHYeCKHEe padoTh

(pemeHne KaYeCTBEHHBIX U
pacyeTHBIX 3aj1a4);
MPaKTUYECKHUE 3aHATHUS;
TECTUPOBAHUE;
pelLIeHne Kenc-3a1ay;
BBITIOJTHEHUE
MPAKTUYECKUX 3aJaHHHA
npo¢eCCuOHAILHON
HaIpaBJIEHHOCTH;
BBITIOJTHEHHE 3aJaHNI
IIPOMEKYTOUHOU
aTTecTaluu

19 TIpoheccroHanbHO OPHEHTHPOBAHHOE COAEPKAHNE.
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KOHTEKCTa Pazgen 7. Temwr 7.1, 7.2, 7.3
Pazgen 8 Tema 8.1
ITo/c
OK 07. CogpeiictBoBath | Paznen 2. Temur 2.1., 2.2., 2.3.
COXPAHEHHUIO okpyxatoweit | Pazgen 3. Temst 3.1., 3.2., 3.3.
cpebl, pecypcocoepexennto, | Pazgen 4. Temsr 4.1., 4.2., 4.3
MPUMEHSATD 3HAHUS 00 | Pasmen 5. Temsr 5.1., 5.2., 5.3.
W3MEHEHUHU Kiumara, npuHuunsl | Paznen 7. Temsr 7.1, 7.2
OEepEKITUBOTO npou3BoACTBa, | Paznen 8 Tema 8.1
apdextuBHO  neiictBoBath B |Ilo/c
YpEe3BBIYANHBIX CUTYAIIHSIX
IIK 1.1 AnammsupoBats paborty |Ilo/c

CTaHIIMOHHBIX, MNEPCTrOHHLIX,
MUKPOITPOICCCOPHBIX u
JUarHoCTHYCCKHUX CHCTEM
ABTOMATHKH 110

MPUHIMITAATEHBIM CXeMaM
I1IK 2.2. IIpousBoauTh pa3zdoopKy,
cOOpKy u PEryJIupoBKY
nprubopoB u YCTPOMCTB
CUTHAJIM3allUH, HEHTPaIU3aul U
OJIOKMPOBKH
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S.IEPEYEHD UCITIOJIb3YEMbBIX METOAOB OBYYEHU

5.1 IlaccuBHbIE:

- JIEKLIUU TPaJULMOHHbIE 0€3 MPUMEHEHUsI MYJIbTUMEAUNHBIX CPEACTB U 0e3 pa3laTOYHOro
MaTepuana,

- IeMOHCTpanust y4eOHbIX (UIbMOB, 1a00PaTOPHBIX OIBITOB;

- pacckas;

- CEMUHAapbl, MPEUMYIIECTBEHHO B BUJIE OOCYKJICHHS OKIaJ0B CTYIEHTOB 10 TEM WJIH UHBIM
BOIIPOCaM;

- CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI;

- TECTHI;

- YTEHHE U OTPOC.

(63aumodelicmseue npenodasamens Kaxk CcyOvekma ¢ 00V4arOWUMCA KAK 00beKmom
NO3HABAMENbHOU 0esIMeNbHOCIUL).

5.2 AKTHBHbBIE 1 MHTEPAKTUBHbIE:

- aKTUBHBIC ¥ UHTEPAKTUBHBIC JICKIIUH;

- pabora B rpynmax;

- yueOHas IUCKyCCus;

- JIGTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIE YIIPAKHEHUS;

- TBOPYECKHUE 3a/1aHUS;

- KpYTJIble CTOJBI (KOH(EPEHIINH) C UCIIOIB30BAaHUEM CPEJICTB MYJIbTHUMENA;

- peleHne npoOIeMHBIX 3aa4;

- peleHne Ka4YeCTBEHHBIX U PAaCUETHBIX 33]1a4;

- aHAJIM3 KOHKPETHBIX CUTYaIHil;

- METOJ] MOJTyJIbHOTO OOyYEHHS;

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4eHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YUarOIIUX MTPOTPaMM.

(63aumodeticmeue npenodasamens Kax cyOvekma ¢ O00OVUAIOWUMCA KAK CYObeKmom
NO3HABAMENbHOU 0esIMeNbHOCIUL).
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