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1. OBIIAS XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBI YYEBHOI'O
INPEIMETAOYIIL.11 ®PU3NKA

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

O6meo6pa3oBatenbHbl yaeOHbIH npeaMer OVII.11®du3uka sBiasercs o0s3aTENBHON YacThIO
o0meo0pa3oBarenbHOro MUKIa o0pa3zoBaTenbHO mporpammbl B cootrBerctBun ¢ ®I'OC CIIO mo
cnerpanbHocTH 23.02.01 Opranuzamuss mepeBO30K M YIpaBieHHUE Ha TpaHcmoprte (10 BUIAM)
(yrBepxnen mnpukazoMm Munmnpocsemenuss Poccun ot 20.03.2024 Nel76). PaGowas mporpamma
OVIIL.11 ®uszuka paspadborana B coorBeTcTBUM ¢ ®I'OC COO (B nelCTBYyIOLIEH peAaklUuh) U C
y4eTOM MPUMEPHON pabouell mporpammbl 001I€00pa30BATEIbHON AUCHUIUIHHBL «DuU3nuKay 1is
npodecCuoHaAIBHBIX 00pa3oBaTesbHBIX opranu3aiuii MPI1IO (yTBepkaena mporokoiaom Ne6/2025 ot
«18» anpens 2025 r.).

[Ipu peanuzanuu pabodeil mporpaMmbl MOTYT MCIOJIB30BAThCS Pa3IUYHbIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, JJIEKTPOHHOE O0yUYEHHE.

PaGouass mporpamma yueOHoro mpeamera OVIL.11 ®dusuka MoxkeT OBITh HCHOJB30BaHA B
npodecCHOHATLHOM TOATOTOBKE, IMEPENOJArOTOBKE M TOBBIIICHHH KBATH(DHKAIMK pabodux 110
npodeccusim:

15894 Onepatop mocTa HeHTpaTu3aIiy;

18401 Curnanucr;

17244 IlpuemocnaTuuk rpy3a u 6araxa;

25337 Omnepatop 1o 06paboTke NEePeBO30YHBIX TIOKYMEHTOB;

18726 CocraBuTens II0e3/0B;

16033 OnepaTop COpTUPOBOYHOM TOPKH;

25354 Omnepatop npu JEKYPHOM MO CTaHLIUHU.

B yuebnbix mimanax OIIOII-IITICC3 yueOnbiit mpeamer OVYIL.11 ®dusnuka BXOIUT B COCTaB
00X y4eOHBIX TUCUUIUIMH (IIPEIMETOB), POPMUPYEMBIX U3 005A3aTEIbHBIX MPEIMETHBIX 00IacTe
®I'OC cpennero obmero obpazoBanus, s crnenuansHoctedt CIIO. C  yuérom mpodus
OCBaMBaeMOM CHEIHaTbHOCTU JaHHBINA y4eOHBI NpeaMeT peanusyeTcs Ha 1 Kypce.

1.2. lleab u miiaHupyeMble pe3yJabTaThl OCBOEHHSI Y4eOHOI0 MpeMeTa

1.2.1. llenn yyeOHOro npeamera:

Conepxanue mporpammbl obmieoOpazoBarenbHoro y4deoHoro mnpeameraOVYIL11l ®dwusuka
HAIPaBJICHO HA JIOCTIKEHUE CIICTYIOMINX LENeH:

* (opmHpOBaHHE UHTEpECa U CTPEMIICHUsI O0YYAIOUIMXCSI K HAYYHOMY M3YYCHHUIO TIPUPOIBI,
Pa3BUTHUEC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI>1;

* pa3BUTHE TMPEJACTaBICHUM O HAaydHOM MeTOAe IO3HaHus U  (QopMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUSIM;

* (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3ylibTara HM3Y4YEHHs OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (opMHUpOBaHHE YMEHHUU OOBSICHATH SBJICHHUS C HCIOJIb30BaHHEM (U3MUECKUX 3HAHUU U
HAYYHBIX JIOKA3aTeIbCTB;

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

JlocTrkeHHe ITHX 1LeNeil 00ecrieYnBaeTCs PEelIeHUEeM CIICAYIONINX 33/1a4 B MTPOIIECCE N3YYCHUS
Kypca (pU3UKU Ha YPOBHE CPEJHEro 00IIero oopa3oBaHMs:

* mpuoOpeTeHHe CHCTeMbl 3HaHWN 00 OOmMX (QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSAX, BKIIOYAsi MEXaHHKY, MOJCKYIIPHYIO (H3HKY, IEKTPOIAMHAMUKY, KBAaHTOBYIO (H3HKY H
AJIEMEHTHI aCTPOPUHKH;

* (opMHpOBaHHE YMEHHUH NMPUMEHSTH TEOPETUYECKHE 3HAHUS ISl OOBACHEHUS (H3MUECKHUX
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SIBIIGHUY B TIPUPO/JIE U JIJIS TIPUHSATHUS IPAKTHUECKUX PEIICHU B TTIOBCEIHEBHOM JKU3HH;

* OCBOEHHE CIIOCOOOB pEIICHUS Pa3JIMYHBbIX 3a/a4 C SIBHO 3aJaHHON (PM3NYECKOH MOJEINbIO,
3aja4, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe (PU3MYECKOH MOJENN, COOTBETCTBYIOLICH
YCIIOBUSIM 3a71a4H;

* MoHMMaHue (U3MYECKUX OCHOB U TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOICTB U
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

* OBJAQJICHHE METOJaMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U TPOBEACHUS (DU3HUECKUX
JKCIIEPUMEHTOB, aHAIM3a W HWHTEpHpeTanud WHGOpMALUU, ONpEACNCHUs JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTara;

* CO3/1aHME YCIOBUHM JUISl PA3BUTUS YMEHUW NPOEKTHO-UCCIEI0BATEIBCKONW, TBOPYECKOM
NeSITeIbHOCTH.

Ocobennocmov opmuposarus cOBOKYNHOCMU 3a0ay U3YYeHUs QUIUKU OJIsL CUCTEMbl CPeOHe20
npogeccuonanbHo2o 06pa308aHUs 3aKIIOYAEMC 8 He0OX0OUMOCMU Pedatu3ayu NPopheccuoHanbHol
HanNpaeieHHocCmu  peuiaemvlx 3aday, yuéma ocobeHHocmell cgepbl OeamenbHOCMU OYOYUUX
Cneyuanucmos.

Ilpoepamma no @uszuke npedocmasnsiem O3MONCHOCML Ol  Peanu3ayuu  pasiuyHvlX
MeMoOUYecKuUx nooxXo008 K Op2aHu3ayuu 00y4eHus usuxe npu yCiosuu COXpanenus o0sa3amenbHoU
yacmu cooeparcanust Kyped.

1.2.2. IlnanupyemMblie pe3yJabTaThl 0CBOEHUN 00111€00Pa30BATEIbHOI0 Y4eOHOI0 mpeaMeTa
B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue komnetrenuu (nanee — OK) u npodeccronanpasie komnereHnuu (ganee — [1K) ®T'OC
CIIO B cOOTHECEHUH C JIUIYHOCTHBIMH, METAPEMETHBIMHU M MIPEAMETHBIMH Pe3yJIbTaTaMu 00yICHHUS
6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencrasieHsl B Ta0nuIIe:



Kox 1 HauMeHOBaHHe
¢popMupyembIx
KOMIIeTeHIIMH

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

Oﬁume2

JAucuunimHapHbie

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

JIndHOCTHBIE Pe3yJbTaThl JOJDKHBI OTpa)kaTh B 4acTH
TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTH K TpYyAY,
MacTepCTBa, TPYI0II00uE;

- TOTOBHOCTh K  aQKTUBHOMU
TEXHOJIOTUYECKOM M  COLIMAJIbHOM  HAIPaBJICHHOCTH,
CIOCOOHOCTH WHUIUHPOBATH, IUTAHUPOBATH u
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO €SI TEIIbHOCTD;

- UHTEpeC K pa3nu4HbM chepam npodeccruoHaIbHON
NEeSTeIbHOCTH;

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

MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OCO3HAaHUE L CHHOCTHU

JACATCIIBHOCTHU

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBHUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO (bopMyIMpOBaTH u
aKTyalM3WpoBaTh  HpoOJeMy,  paccMaTpuBarh  ee
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH NPU3HAK WM
OCHOBAaHMS NS CpPaBHEHHUs,  KJIACCUPUKALMU U
0000IIICHHS;

- ompenensaTh Ienu  JIeSTeNbHOCTH,  3aJaBaTh

mapaMeTpbl U KPUTCPHUU UX JOCTUIKCHUSA
- BBIABJIATH 3aKOHOMCPHOCTH W INPOTUBOPCUUA B
pacCMaTprBACMBIX SBJICHUAX, BHOCHTH KOPPCKTUBHEI B

ITP6 1. ChopmupoBaHHOCTh TPEACTABICHUN O POJIHU
u MecTe (U3MKU U aCTPOHOMHUU B COBPEMEHHOW HAyYHOH
KapTHHE MHpa, O cucreMooOpasyroue ponu (UMK B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOIWH, O BKIAA€ POCCHUMCKHUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pPa3BUTHE HAYKH;
NOHUMaHWe  (U3MUYECKOW  CYIIHOCTHM  HaOJIr0AaeMBbIX
SIBJIGHUH  MHUKPOMHpa, MaKpoMHpa U  Meramupa;
NOHUMaHWE pOJIM  ACTPOHOMHMHM B  IPAKTUYECKOIl
NESATEIbHOCTH ~ 4YeJOBeKa M JaJbHEHIIeM  Hay4HO-
TEXHUYECKOM pa3BUTHH, poiu bu3uKu
B (QopmupoBaHUM Kpyrozopa © (YHKIHOHAIHHON
IPAaMOTHOCTH 4YeJIOBeKa JUIsl PELICHHUs MPAKTUYECKUX
3azay;

I[IP6 2. CdopmMHupoBaHHOCT, yYMEHUU pPACIO3HABATH
¢usnueckre sBIEHUS (Mpolecchl) U OOBACHATH HUX Ha
OCHOBE  H3Y4YEHHBIX  3aKOHOB:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHENHOE IBUKEHUE, CBOOOIHOE
NaJcHUE TeJl, JBWKEHHE 110 OKPYXHOCTH, WHEpIMS,
B3aUMOJICIICTBHE  Tel,  KojebarelabHOEe  JIBUYKEHHE,
pE30HAHC, BOJIHOBOE JABMKEHHE; TU(dY3us, OpOyHOBCKOE
JIBUKEHHE, CTPOEHHME JKMJIKOCTEH W TBEpABIX Ted,
U3MEeHeHHe o0beMa Tell MPU HarpeBaHUU (OXJIAXKJIECHHUH),
TEIUIOBOE  paBHOBECHE,  HCIApeHHe,  KOHJEHcaIus,
IUIABJICHWE, KPUCTAJIM3alus, KWUIIEHHWE, BIAXKHOCThb
BO31yXa, CBS3b CPEHEM KHHETUYECKOW HSHEPruu

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

* JlucuurIHHAPHBIE pe3yIbTaThl ChOPMYITHPOBAHBI M IPOHYMEPOBAHBI B COOTBETCTBHHM C TPEGOBAHMSMHE K TTPEIMETHBIM pe3yabratam 6azosoro yposms (ITPG) ®TOC COO (Ipukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 1.).
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NEeSTEIbHOCTh, OILEHUBATh COOTBETCTBUE PE3YJbTATOB
LIEJISIM, OTICHUBATh PUCKHU MTOCJICICTBHI €SI TEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MEBIIUICHUE IMPU PEIICHUN
YKU3HEHHBIX TIPOOIIEeM;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BIIQJICTh HABBIKAMHU Yy4e€OHO-HMCCIICIOBATEIBLCKOW H
MPOEKTHON  JEATETBbHOCTH, HABBIKAMH  pa3pelICHHS
npo0em;

- BBISBIATH NPUYNHHO-CICACTBCHHBIC CBSI3U U
aKTyallu3upoBaTh 3a/lady, BBIABUTATh THUIIOTE3y €€
pelIeHUs, HAXOJWUTh AapryMEHTBI IS JIOKa3aTelhCTBa
CBOMX YTBEpXJCHUM, 3aJlaBaTh MapaMeTpbl U KPUTEPUU
pelICHUs;

- AHAJIM3UPOBATH IMIOJIyUEHHBIE B XOJAE PpELICHUS
3ama4l  pe3yJabTaThl, KPUTHYECKH  OIICHHBATh  HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHCHHE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCUTh 3HAHHS B MO3HABATEIBHYIO H
MIPAKTUIECKYIO YaCTH KU3HEACATCILHOCTH;

- yMeThb HWHTErpUPOBAaTh 3HAHUA U3
MpeAMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBBIC UJEH, IPEjIaraTh OPUTHHATbHbBIE
MTOJIXOJIbI U PEIICHUS;

- TPOSIBIATH CIOCOOHOCTh WX WCIOJB30BAHUS B
MMO3HABATEILHON U COIMATIbHON MPAKTHKE;

-IPOSIBISITH ~ CIIOCOOHOCT W TOTOBHOCTh K
CaMOCTOSTEIIbHOMY MTOUCKY METOJIOB pelIeHus
MPAKTUYECKHUX 3a]lad, MPUMEHEHHUIO Pa3IMYHBIX METO/0B
TTO3HAHUS;

- CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIE 33aJa4M B
o0OpazoBaTenbHON e TeTbHOCTH " KU3HEHHBIX
CUTYaIUsX; BBISBJISATh MPUYUHHO-CIECICTBEHHBIC CBS3U H
JUTSL  JIOKA3aTelbCTBA CBOWIX YTBEPKIACHHM, 3a/1aBaTh
nmapaMeTpbl W KPUTEPUHM PEIICHUs aKTyalu3upOBaTh

Pa3HbIX

TEIJIOBOTO  JBIDKEHMS  MOJIEKYyd C  aOCOIIOTHOM
TEMIIEpaTypOi, TOBBIIICHHE JaBICHHA Ta3a MpU €ro
HarpeBaHWM B  3aKPbITOM  COCYZAE, CBS3b  MEXAY
nmapaMeTpaMH ~ COCTOSIHHSL Ta3a B H30IpOIeccax;
ANIEKTPHU3AIMS TeJl, B3aUMOJICHCTBHE 3aps/I0B, HArpeBaHUE
IPOBOJIHUKA C TOKOM, B3aUMOJEHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHAasE WHAYKIHS, JACHCTBHE MAarHUTHOTO
HOJIS HAa MPOBOJHUK C TOKOM M JBIDKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, IPSIMOJIMHEIHOE
pacnpocTpaHeHUEe CBETa, OTpPaKEHHE, IPEIOMIICHUE,
uHTeppepeHrs, audpakuus ¥ MONApU3aLMUs CBETa,
JMCIIEPCHS CBETA; (POTOAIECKTPUICCKHUH dPPEKT, CBETOBOE
JlaBJIeHNE, BO3HMKHOBEHUE JMHEWYATOTO CIIEKTpa aToMa

BOJIOPO/IA, eCTeCTBEHHas n HCKYCCTBEHHAs
PallOaKTUBHOCTb;

I1PO 3. Bnanenue OCHOBOIIOJIaralOIIUMH
(buznuecKuMu TTOHSATHAMH u BEIIMYMHAMH,

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

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

KOJICOAHHSIMH U BOJIHAMH, OITHYCCKHUMH ABJICHHUIMU,
KBAHTOBBIMU SBJICHUAMU, CTPOCHHUEM aTOMa M aTOMHOI'O

sapa, paI[I/IOaKTI/IBHOCTLI-O); BJIaACHUC
OCHOBOIIOJIararOmMMU  ACTPOHOMUYCCKHMU TMOHATHUAMU,
IIO3BOJIAIOIIMMUA XapaKTCpPU30BaTh IIpOLECChI,

MIPOUCXOJAIIME HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMAaxX, B
MEXTaJlaKTU4eCKOi cpese; IBM)KEHHE HEOECHBIX Tell,
JBOJTIONHIO 3Be3] N BeceneHHoi;

[IP6 4. BrageHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU
u TeopusimMu (3akoH BcemupHoro Tsarorenus, I, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOU




3ajady, BBIABUIATh TUIIOTE3y €€ pELICHUS, HaXOIUTb
apryMEeHTHI;

- AHAIM3UPOBATh IIOJIyYEHHBIE B XOJAE PpELICHUS
3alaud  pe3yJabTaThl, KPUTHYECKH  OIICHMBATh  HUX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHME B HOBBIX
YCIIOBUSIX;

- JlaBaTh OILICHKY HOBBIM CHUTYyallUsIM, OLICHUBATb
MPUOOPETEHHBIH OMBIT;

- pa3pabarbIBaTh IJIaH PELICHHUS MPOOJIEMBI C YUETOM
aHallM3a UMEIOLIUXCS MaTepuaibHBIX U HEMAaTePUAIbHBIX
pecypcoB; CTaBUThb IPOOJIEMBI U 3a/adyM, JOIYCKAIOLUe
aIbTepHATUBHBIC PELICHHUS.

SHEPTHM, 3aKOH COXPAHEHHUS HUMIYJIbCa, NPUHIUI
CYMEPIIO3UITHI CHII, MPUHITATT PaBHOIIPABHOCTH
HMHEPIHUATbHBIX CHCTEM OTCUCTA; MOJIEKYJISIPHO-
KHHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BBIC
3aKOHBI, TEPBbI  3aKOH  TEPMOJMHAMHKHU;  3aKOH
COXpaHEHHUs DJJICKTPUYECKOTO 3apsna, 3akoH KyroHna,
3akoH Owma Juis ydacTka nenu, 3akoH OMa Jjsi MOJTHOM
3JIeKTpUYecKor 1enu, 3akoH JDxoyns - JleHua, 3akoH
3JEKTPOMArHUTHOM  WHAYKIIMU, 3aKOH  COXPAaHECHUS
SHEPTHM, 3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPAHCHHS
CBETA, 3aKOH OTPaXCHHUS CBETa, 3aKOH IMPEeIOMIICHUS
CBETA; 3aKOH COXpPAHEHHUs DSHEPIrHH, 3aKOH COXpaHEHHs
UMITYJIbCA, 3aKOH COXPaHEHUs SJEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHHs MaccoBOTO 4Mcia, moctynatel bopa,
3aKOH PaIOAKTUBHOTO pacrnana); YBEpPEHHOE
HCITOJIb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH MPU aHaIU3e
(U3HYECKUX SIBICHUN U MPOIIECCOB;

[IP6 6. Bnanenue OCHOBHBIMH METOJAMHU HAYYHOTO
TO3HAHMS, HCTIOB3YEMBIMU B (PU3UKE: TPOBOUTH MIPSIMbIE
U KOCBEHHBIC M3MepeHus (hM3MUECKUX BEIMYUH, BhIOUpas
ONTUMAIBHBINA CTIOCOO U3MEPEHUS U UCITIOJIb3YsI H3BECTHBIC
METO/Ibl OLEHKH MOTPEIIHOCTeW H3MEpPEHUM, MPOBOJUTH
WCCTEOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEITUYMH
C HCMOJb30BAHUEM TPSMBIX H3MEpPEHUH, OOBICHSITH
TOJTyYEHHBIC PE3YyIbTaThl, UCTIONB3Ys (PU3NUECKUE TEOPHH,
3aKOHBI M IIOHATHA, M [JeJIaTh BBIBOABI, COONIONATH
MpaBuiia 06e301macHOTO Tpyna
MpH TPOBEIEHUU HCCICNOBAaHUN B paMKax y4eOHOro

JKCIIEPUMEHTA u y4eOHO-HCCIIEJ0BATENIBCKON
JESTENBHOCTH c HCII0JIb30BAaHNEM UG POBBIX
W3MEPUTENbHBIX YCTPOUCTB u 71a00paTOPHOTrO
o0opynoBaHusi;  COPMHUPOBAHHOCTH  TNPEACTABICHUI
0 MeToJax TOJNyYeHUS Hay4HbIX AacCTPOHOMHUYECKHX

3HAHUMU.




[MP6 7. CdopMHUPOBAHHOCTH yMEHHUS  pEIIaTh
pacyeTHble 3ama4d C SIBHO 3aJaHHON  (QU3MYIECKOi
MOJICTIbIO, UCIIOJIB3Ys ¢busnyeckue 3aKOHBI

¥ TPUHLMUIBI;, HAa OCHOBE aHAJIW3a YCIOBHUS 3a/a4u
BbIOMpATh (DU3UYECKYI0 MOJEIb, BBLACIATH (PU3NUECKUE
BEJIMYMHBI ¥ (HOPMYIIBI, HEOOXOAMMBIC ISl €€ PEIICHHUS,
OpPOBOJUTH  pacueTsl W OLEHUBATh  PEaTbHOCTh
HOJYYCHHOTO 3HA4YEeHUS (U3MYECKOH BEIMYHMHBL, PELIaTh
KayecTBEHHBbIE  3aJauH, BBICTpaMBasg  JIOTUYECKU
HETIPOTHBOPEYMBYIO LIENOYKY PACCYXKICHHH C OIMOPOH Ha
U3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (QHU3UUECKUE
SIBJICHUSL.

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE
CpezacTBa MOUCKa,
aHanusa u
HWHTEPIIPETAIINH
nHpopManuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOMI
JeSITeITbHOCTH

JIMYHOCTHBIE PE3yNBTATHI JOJDKHBI OTPAKaTh B YACTH
[EHHOCTH HAYyYHOTO TIO3HAHMS:

- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JHMAore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJIUKYJIBTYPHOM MHUDE;

- COBEpILIEHCTBOBAHHE S3bIKOBOM U YHMTATENbCKOM
KYJIBTYpBI KaK CPEICTBA B3aMMOACHUCTBUS MEXKIY JTFOJbMHU
Y TIO3HAHUSI MUDA;

MertarnpeaMeTHbIe pe3yNbTaThl JIOJHKHBI OTPaKaTh:
Osnanenue YHUBEPCATIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmarueil:

- BJAJCTh HAaBBIKAMHU TIIOJIyUYeHHUS WHQPOpMAIUU W3
HCTOYHHUKOB pas3HbIX THUIIOB, CaMOCTOSITENTEHO
OCYIIECTBIISITh TIOWCK, aHAM3, CHUCTEMATH3alHI0 W
MHTEpHpEeTanio HHGOPMAIMK Pa3IUYHBIX BUJOB U (HOpM
MIPEICTABIICHHS,

- CO3J1aBaTh TEKCThI B Pa3IMYHBIX (POpMATaX C YUETOM
Ha3HAUYeHUS WHPOPMAUMU W  IIETEBOW  ayJUTOPHH,
BbIOMpas ONTUMAIbHYIO (QOpPMY TpEACTaBICHUS U

[IP6 5. YmeHue yuyuThIBaTh I'PAaHUIBl IPUMEHEHUS
U3yYCHHBIX (DU3MYECKHX MOjeseil: MarepuaibHas TOUKa,
MHeplLraibHas cUCTeMa OTCYETa, UAealbHbIN Ira3; MOJEIN
CTPOEHUS Ta30B, >KUJIKOCTEH W TBEPAbIX Tel, TOUEUHBI
ANEKTPUYECKUH 3apsijl, sAepHas MOJEIb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'0 si/ipa IPH peleHUH (PU3NYECKUX 3a/1a4;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOM MO3UIIUHU T10
OTHOILIEHMIO K (U3HUecKoi MH(OpMaIUK, MOTydaeMon U3
pPa3HbIX HCTOYHMKOB, YMEHUH MCIOIb30BaTh LU(PPOBHIE
TEXHOJIOTHH JUIS IIOKCKa, CTPYKTYpPUPOBaHUS,
UHTEpIpeTalMi U MpeACTaBlIeHUs] y4eOHOM M HaydHO-
HOIYJIIPHOU uH(pOpMaINH; pasBuTHE YMEHUU
KPUTHUYECKOI0 aHAJIM3a MoTy4aeMoi HHpOpMaIuu.




BU3yaJIH3allUY,

- HCIOJB30BaTh CPENCTBA HMH(MOPMALMOHHBIX H
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B peLIeHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPTaHH3allMOHHBIX
3a7a4 ¢ coOIr0IeHnEM TPeOOBaHUI H)PrOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PeCypcocOepekeHns, MpaBoOBbIX
M OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0€e30IaCHOCTH;

- BIAJCTh HABBIKAMHM pACIIO3HABAHHS W 3alIUTHI
uH(pOpMaImy, THPOPMAIIMOHHON 0E30ITaCHOCTH JINYHOCTH

OK 03. IlnanupoBatb
U peaJin30BbIBATh
coOCTBEHHOE
npoeCCHOHATILHOE U
JUYHOCTHOE PAa3BUTHE,
NPEINPUHIUMATEIBCKY
10 JICSITEIIBHOCTH B
npoheCCUOHATLHON
cdepe, UCTIONB30BaTh
3HAHUS 10 MPABOBOM U
(bunHaHCOBOM
TPaMOTHOCTH B
Pa3TMIHBIX
KUZHEHHBIX
CUTYaITUSX

JIMYHOCTHBIE PE3YNbTAThl JOJDKHBI OTPaXKaTh B YaCTH
JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

- CIOCOOHOCTh OIIGHWBATh CUTYAIllMI0 W TPUHUMATH
OCO3HAHHbIE pEILIEHUs, OPHEHTHPYSACh HAa MOpPaIbHO-
HPABCTBEHHBIC HOPMBIU LIEHHOCTH;

-OCO3HaHWE  JMYHOrO  BKJIAA B
YCTOWYMBOTO OYIyIIEro;

MeranpeameTHble pe3yibTaThl JOJIKHBI OTPaKaTh:
OBnanenue YHUBEPCATbHBIMHU peryIsTUBHBIMU
JEUCTBUSAMMU:

a) CaMOOpTaHU3aIHs:

- CaMOCTOSTENIbHO OCYILECTBIIATh IO3HABATEIbHYIO
NEeSTeTbHOCTh,  BBISIBISTH  NPOOJEMBI, CTaBUTh H
(dbopMynrupoBaTh COOCTBEHHBIC 33/1a4l B 00pa30oBaTeNbHOM
NESTETLHOCTH M )KU3HEHHBIX CUTYyAIIHUsX;

- CaMOCTOSITENIbHO COCTaBIIATh IUIAH  PELICHUS
MpoOJIEMBI C Y4€TOM UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHUIM;

- 1aBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

crocobcTBoBaTh  (OPMUPOBAHUIO U TPOSBICHHUIO
MIUPOKOM JPYIUIMK B Pa3HBIX O00JIACTAX 3HAHWM,
MOCTOSIHHO ~ TIOBBIIIATH  CBOM  OOpa3oBaTeNbHBIA |
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

IIOCTPOCHHUC

I1P6 9. ChopmupoBaHHOCTH COOCTBEHHOM IMO3UIIUH TIO
OTHOIICHHIO K PHU3HUECKO MH(POPMAIUH, TIOITydaeMOn U3
pa3HBIX UCTOYHUKOB, YMEHUH HCIOIB30BaTh HU(PPOBBIC

TEXHOJIOTUH JUTSL MIOUCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallii ¥ TPEICTABICHUS Y4eOHOH M Hay4dHO-
HNONYJISIPHOM uHpopmManuu; pa3BuTHE yYMEHUI

KPUTUYECKOTO aHaJIM3a MMoJlydaeMoi HH(opMaIu.




- HCTOJB30BaTh MpPHEMBI pediIeKCHH s OICHKHU
CUTYaIluu, BBIOOpA BEPHOTO PELICHMUS;

- yMeTh OLEHHMBaThb pPHUCKH U
MIPUHUMATD PEIICHUS MO UX CHUKEHHUIO

CBOEBPEMECHHO

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboraTh B
KOJUIEKTUBE U
KOMaH/1e

JIngHOCTHEIE PE3yibTaThbl JOJKHBI OTpaXaTb B 4aCTHU
OCHHOCTHU HAYYHOI'O ITO3HAHHA:

- OBJIa/ICBaHUE HaBbIKAMH yueOHo-
HCCIIeI0BATEIbCKOM, MPOEKTHOM n COIIMAJIbHOU
JIeITEIILHOCTH;

MeTtanpeaMeTHble Pe3yNbTaThl JOJKHBI OTPAaXKaTh:
OsBnageHue YHUBEPCATbHBIMHU KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) COBMECTHAs e TCIIbHOCTD:

- [OHMMAaThb Y  UCIOJb30BaTh IMPEUMYIIECTBA
KOMaHJHOW U UHJIMBUyaJIbHOU paboThl;

- BBIOMpAaTh TEMaTUKy M METOIbl COBMECTHBIX

JNCHCTBUI C y4eTOM OOIIMX HHTEPECOB W BO3MOXKHOCTEH
Ka)KJOT'0 WieHa KOJUIEKTHBA,

- TNpPUHAMATh LEJIH COBMECTHOM JESATEIbHOCTH,
OpraHu30BbIBaTh W KOOPJAWHUPOBATH JACHUCTBUS IO €€
JOCTH)KEHHIO: COCTABJIATH IUIAH JCWCTBUM, PacCIpeacsTh
polu ¢ y4eTOM MHEHHUW YYaCTHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHOU PabOTHI;

-OLICHUBAaTh KadeCTBO CBOEr0 BKJIaJa M Ka)KIOTo
y4acTHMKAa KOMaHAbl B  OOWmMNA  pe3yiapTaT  Io
pa3paboTaHHBIM KPUTEPHUSIM;

-IpeAJiaraTb HOBBIE MPOEKTHI, OLEHHUBATHh HUJEU C
MO3ULMHA HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOU
3HAYMMOCTH;, KOOPJAMHHPOBATHHU BBIMIOJHATE PAaOOTy B

YCIIOBUSIX peanbHOro, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

-OCYLIECTBIIATh MIO3UTUBHOE CTpaTernyecKoe
MOBEJICHUEB  Pa3JINYHBIX CUTYyalMsIX, MIPOSIBIISATh

TBOPYCCTBO U BOO6pEl)KCHI/IC, OBITh WHHUIIMATHUBHBIM.

I1P6 10. OBnageHue yMeHUsIMH PabOTaTh B TpyIIe
C  BBIIOJHEHHWEM PpA3IMYHBIX COLUAIBHBIX  POJIEH,
TUTAHUPOBATh paboty TPYIIIIBL, panroHaIbHO
pacupenensTe  JIeATeIbHOCTD B HEeCTaHJapTHBIX
CUTyallUsAX, aJeKBAaTHO OLEHUBATh BKJIAJ KaXJOTO W3
Y4acCTHHKOB TpYyNIbl B pPELICHHE paccMaTpUBacMOU
poOJIEMBI.
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OsBnageHue
NEUCTBUSIMU:

T) IPUHITHE CE0S M IPYTHX JIFOICH:

- MPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIIOJCH
MIPY aHAJIN3E PE3YJIHTATOB JACSITCIHLHOCTH.

YHUBEpCaIbHBIMU peryIsTUBHBIMU

OK 05. OcyiiecTBisTh
YCTHYIO U
MMCEMEHHYIO
KOMMYHHUKAIMIO HA
roCy/1apCTBEHHOM
s13bp1ke Poccuiickoi

JImgHOCTHEIC PE3YJIbTAThl JOJDKHBI OTPAXKAaTb B 4aCTH
9CTCTUYCCKOI'O BOCIIMTAHMA:

- OCTETHYECKOEC OTHOIICHHUEC K MHUPY, BKIIIO4Yasd
9CTCTUKY 6BITa, HAay4YHOI'O M TCXHHUYCCKOI'0O TBOPYCCTBA,
criopra, Tpyada u O6H.I€CTB€HHI>IX 0THOI.H€HHI>1;

B o0JracTu MaTpUOTUUYCCKOI'O BOCIIUTAHUA MTPOABJIATH!:

ITP6 1. ChopmupoBaHHOCTh TPEACTABJICHHH O POJIU
u Mecte (U3MKU U aCTPOHOMHUU B COBPEMEHHOW HAyYHOH
KapTHHE MHpa, O CHUCTEMOOOpasyrouieil ponu (GU3UKH B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKU
U COBPEMEHHBIX TEXHOJOTMWA, O BKJIAAE POCCUUCKUX
U 3apyOeKHBIX YYCHBIX-(H3UKOB B pa3BUTHUE HAYKH;

Ddenepanuu ¢ y4eTom -IICHHOCTHOE  OTHOILIEHHWE K TOCYJapCTBEHHBIM | MOHUMaHHe (U3MYECKON  CyIIHOCTH  HaOII0JaeMbIX
ocoOeHHOCTeH CHUMBOJIaM, HCTOPUYECKOMY U NPUPOJHOMY HACJIEIWIO, | SBJICHUM  MHMKpPOMHUpA, MakKpoMHpa M  Merammpa;
COLIMAJILHOTO U MaMsATHUKAM, TPAAUIUSIM HapoAoB Poccuu, JOCTHKEHUSIM | MOHMMAaHME  POJM  ACTPOHOMHUHM B MPAKTUYECKOU
KYJIbTYPHOI'O Poccun B Hayke, HCKycCTBE, CIOPTE, TEXHOJIOTMSX M | JESATEIbHOCTM  Ye€lOBeKa M JajbHEHIIeM  Hay4HO-
KOHTEKCTa TPYIE; TEXHUYECKOM pa3BUTHUH, ponu buzuku
MeramnpeaMeTHbIe pe3yNbTaThl JOJDKHBI OTpakaTh: | B (opMupoBaHMHM  Kpyrozopa ©  (YHKIIMOHAIBHOM
OBnaneHue  yHUBEPCAIbHBIMH  KOMMYHHKATUBHBIMHU | TPAMOTHOCTH 4YeJOBEKa [JIS pEUICHHs MPAKTUYECKUX
JNEUCTBUSAMM: 3a7ad4.
a) ob1eHue:
- OCYILECTBIATH KOMMYHMKAIlMM BO BceX cdepax
KU3HU;
- Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3pEHUS
C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.
OK 07. JIN4HOCTHBIE PE3yNbTAThl JOJKHBI OTPAaKaTh B YACTH I[IP6 8. CdopmMupoBaHHOCTb YMEHHS MPUMEHSTH
CopnelicTBOBaThH 9KOJIOTMYECKOT0 BOCTIMTAHUS: NOJy4YEeHHble  3HAHUSA Ui OOBSICHEHUS  YCIIOBHIi
COXPAHEHHUIO - chOPMHUPOBAHHOCTb HKOJIOTMYECKON KYNbTYpbI, | MpOTeKaHWsl  (U3MYECKUX  SIBICHUH B NpUPOJE
OKpY>KaIoIlEel Cpelsl, [IOHUMaHHe BIIUSTHUS COLIMAJIbHO-OKOHOMHUYECKUX | U JUIS HIPUHSTHS MIPaKTUYECKUX pereHuit
pecypcocOepeKeHHIO, MPOIIECCOB HAa COCTOSTHUE NPHUPOAHOM U COIMAIBHOW | B IMOBCEIHEBHOW XKW3HM JIJIsi oOecrieueHus: 0e30MacHOCTH

MIPUMEHSITh 3HAHUS 00
HU3MCHCHUU KJIUMara,
TIPUHITUITBL
OEpPEIKITUBOTO

cpensl, OCO3HaHUE rJ100amTBEHOTO
AKOJIOTUYECKHUX MPOOIeM;
- TMJaHUPOBAHUE U OCYIIECTBICHHE IEHCTBUU B

OKpPYKalIlleW CpeAe Ha OCHOBE 3HAHMS  LENIeH

XapakTepa

npu  oOpamieHMH ¢ OBITOBBIMH — OpubOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0OPOBBS U
COOJIIOJICHUSI HOPM  SKOJIOTUYECKOTO  MOBEACHHUS B
OKpY)KaloIel  cpefe; MOHUMaHWE  HEOOXOJAMMOCTH
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MIPOU3BO/JICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUSIX

YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;
- aKTUBHOE HENPHUATHE ICHCTBUM, MPUHOCSIINX BpPE.
OKpY>Karollen cpenie.

NPUMEHEHHsI  JIOCTWXKEHUH (U3MKH |
JUISL PALIMOHAIIBHOTO IIPUPOAOIIOIB30BAHMS.

TEXHOJIOTUN

V.|
I1K" 3.1 IlnanupoBath U OPraHU30BBIBATH PAOOTY MO TPAHCIIOPTHO-JIOTHUCTUYECKOMY 0OCITYKUBAHUIO B cpepe TPy30BbIX MEPEBO3OK

4 o o
VxaspBarorcs [IK, amemeHTBI KOTOpPHIX (OpMHpYeT HPUKIaTHOW MOIYNh (MPOo(decCHOHATbHO OPHEHTHpPOBAaHHOE conepxkanue) B cooTBercTBHH ¢ PI'OC peanmsyemoit
npodeccun/cnennansHocty CIIO.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Bua yueOHo# padoThl O0bem B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOI0 peaMeTa 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
npocsemenus Poccuiickoit @enepanun ot 18 masg 2023 r. N 371 (B pemakumu Ilpukaza Munnpocsemenus Poccun
ot 9 okTs10ps 2024 . N 704).
®IIpodeccHonanbHO OPHEHTHPOBAHHOE COIEPXKAHHE MOXKET OBITh pPACHPENEICHO IO pasjenaM  (Temam)
WM CKOHLIEHTPUPOBAHO B pa3zaene [IpuknanHoit Mogyms.
"®opMa MPOMEKYTOUHOI ATTECTALMM M KOIMYECTBO UACOB, OTBOAUMBIX HA €€ MPOBEIACHHE, PErIaMEHTHPYIOTCS
yueOHbIM tutanom OIT CITO
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2.2. TemaTuyeckuii NJIaH u cojep:kanue yueonoro npeamera OYIL.11 ®uszuka

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 yueOHOIro Marepuasa:
Beenenne ®dusuka - Hayka o mnpuposae. HayuHble MeTonpl MO3HaHMSI OKpyKawouero mupa. Poib
SKCHEpUMEHTa M TEOpUH B IHpollecce MO3HAHUSA NPUPOJAbL. OKCHEPUMEHT B (hU3HKe.
MopenupoBanue (U3NYECKUX SBICHUNA M mporeccoB. Hayunbple rumotessl. dusndeckue 2 OK 03
3aKOHbl M TeopuH. ['paHUIBl NPUMEHUMOCTH (PU3MUECKUX 3aKoHOB. [IpuHIMI OK 05
cootBeTcTBUs. Ponb n mMecTo Gu3uKu B (POPMHUPOBAHUN COBPEMEHHON HAyYHON KapTHHBI
MUPa, B IPAKTUYECKON AEATEIbHOCTH JIFOACH
CamocrosiTesibHast padoTa odyuarommxcs Nel 1
[TosyunTs npon3BoaHbIe eAUHMLBI B cucTeMe CH1
Pa3nes 2. Mexanuka 21
Tema 2.1 Coaep:xanue yueOHOro MmarepmuaJa: OK 01
Kunemaruka Mexannueckoe JBukeHHE. OTHOCHUTENBHOCTh MEXaHMYeCKoro apikeHus. Cucrtema 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 K931

MepeMeIIeH!s] MaTepualbHOM TOYkKH OT BpeMeHU. CBoOOmHOE TaAeHHE. YCKOpEHHE
cBoOOIHOTO TajeHus. KpuBonwHelHOe aBWXeHHE. J[BIKEHHE MaTepualibHOW TOYKH TIO

® O6pazoBaTenbHast OpraHU3aIys BIPaBe CAMOCTOSTENHHO OMPEACISTH MTOCIEI0BATEIPHOCTD H3YUEHHS PA3ICTIOB W TEM, BXOIAIINX B HHX, 4 TAKKE MEpPePacipeeaTh KOTHIECTBO
9acoB MJISI OCBOGHHS OOydYalomMMHUCS Y4eOHOTO MaTepuana, C YYeTOM JOTUKHA (OPMHPOBAHMS TPEAMETHBIX pPE3yIbTAaTOB, OOIMUX W MIPO(PECCHOHATBHBIX KOMIETEHIIHH,

MEXIPEIMETHBIX CBS3€H C IPYTUMH TUCIUIUTMHAMU 0011e00pa30BaTeIbHOr0 U 00IIenpodecCHOHATBHOTO UKIOB yueOHoro trana OIT CITO.

° [IK ®I'OC CIIO npodeccruy WK CEeIaIbHOCTH JOJKHBI OBITh OTPAKEHBI B COAEPKAHUH yIeOHOTO MaTepHarna.
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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 cucteme 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
(nokos1, 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 ycTpoilcTBa W MNPAKTUYECKOE 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:

Mexanunueckass pabota U MoOIIHOCTh. KuHernueckas sHeprus. [loTeHnmanpbHas SHEPrus.
3aKOH COXpaHEHHs MeXaHudeckod sHepruu. PaboTa cuiibl TSHKECTH M CHIIBI YIIPYTOCTH.
[IpuMmeHeHne 3aKOHOB COXpaHeHHUs. Vcronp30BaHWE 3aKOHOB MEXAHUKHU IS OOBSICHEHUS
ABHUKCHU S HeOEeCHBIX Tel H A PasBUTHUA  KOCMHUYCCKHUX I/ICCJ'ICJIOB&HI/II\/'I, I'paHHIIbI
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MIPUMEHUMOCTH KJIACCHYECKON MeXaHUKH. IMITybCc MaTepuanbHON TOYKH (Tela), CUCTEMBbI
MaTepualbHBIX TOYEK. MMIylbc CUIIBI U1 U3MEHEHUE UMITyJIbca Telld. 3aKOH COXpPaHEHUs
nmirynbca B MCO. PeaktuBHoe nBmkeHue. Pabora cuibl. MomHocTh critbl. Kunetudeckas
SHEeprus MaTepualbHOW Toukd. Teopema 00 W3MEHEHMHM KHHETHYECKOW HSHEPIHH.
[TorennmaneHas sHeprus. [loTeHmanpHas sHepTrust ynpyro aehopMUPOBAHHOW TPYKUHBI.
[MorennmanpHas JHEprust Tela BOJM3M TOBEPXHOCTH 3eMid. [loTeHIMalbHBIE W
HeMOTeHIIMaabHble Cuibl. CBs3b pabOThl HEMOTCHIHAIBHBIX CHJI C H3MEHEHHUEM
MEXaHWYECKOM HHEPrUU CHUCTEMBbI TeJI. 3aKOH COXPAaHEHHUS MEXaHUYECKOW SHEPTHH.
Yrupyrue u Heynpyrue CTOIKHOBEHHS ™

IIpakTnueckoe 3ansaTue Ne3
TexHunyeckue ycTpoiicTBa M MPaKTHYECKOE NMPUMEHEHHE: BOJIOMET, KOIEp, MPYKUHHBIHI
IMUCTOJICT, ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB U PAKET

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

CamocrosiTesibHas padoTa o0yuarmuxcs Ned
Pabota ¢ yueOHMKOM, peleHre 3a1a4

Pa3nea 3. Moaekyasp

Has GU3MKA U TEPMOIUHAMMKA

21

Tema 3.1
OcHoBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOM
TeOpUuM

Coaep:xanue yueOHOro MmarepmuaJa:

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKONH TEOPUU U MX OMNBITHOE 0OOCHOBAaHHUE.
BbpoynoBckoe apmxkenue. Judpdysus. Xapakrep ABMKEHHS W B3aUMOACUCTBHUS YacTHUI
BemiecTBa. Mojenu CTpOeHHUs Tra3oB, JKUJIKOCTEH M TBEPABIX TeJNI W OOBSICHEHHWE CBOWCTB
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 MOJEKYJISPHO-
KMHETUYECKOM TEOpUHU MJIealbHOIO Tas3a. AOCOIIOTHAs TeMmIeparypa Kak Mepa cpeiHei
KMHETUYECKOW PHEPIUM TEIUIOBOTO ABMXKEHMs yacTul rasa. lllkana temneparyp KenbBuna.
I'a3oBble 3akoHbl. YpaBHeHHEe MeHaeneeBa-Kianeiipona. 3akon JlansToHa. M30mponeccs! B
UJealbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpencTaBieHHE
M30MPOLIECCOB: M30TEpMa, M30X0pa, n3obapa. TexHHUecKne yCTpOiCTBa M MPaKTHYECKOE
IIPUMEHEHHE: TEPMOMETp, bapomeTp™

IIpakTuyeckoe 3ansiTue Ned
M3mMepeHne macchbl BO3/1yXa B KJIACCHOM KOMHATe

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
IIK 3.1
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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:

Buyrtpennss sHeprus. Pabora u Temmonepenada. KoamdecTBO TEmIoTHL. YpaBHEHHE
terioBoro Oamanca. IlepBoe Hawano TepmoamHamuku. AnmabaTHbId mpouecc. Bropoe
Hayano TepMoauHaMuku. Temnossle asurarenu. KIIJ[ TemoBoro asurarens. Oxpana
npupoapl. TepmoauHamuuecKkas cuCTeMa. BHYTpEeHHss JHEprus TEepMOJMHAMHYECKOU
CHCTEMBbI U coco0bl ee u3MeHeHus. KoanuecTBo TemnoTsl U pabota. BHyTpeHHss 3Heprus
OJIHOATOMHOTI'0 MJI€aIbHOTO Ta3a. Buapl Temonepenayu: TEMIONPOBOJHOCTb, KOHBEKIIMS,
u3JlydyeHue. Y enbHas TEIIIOEMKOCTh BelecTBa. Kolm4ecTBo TEIIIOTHI IPY TEeIUIONEpesaye.
[Tonstre 06 aquadbaraom mporecce. [lepBrliii 3akoH TepMoarMHAMUKH. [I[pUMEHEHHE TTEPBOTO
3aKOHa TEPMOJMHAMHKH K wu3omporeccaM. ['padudueckass WHTEprperanus paboThl Tasa.
Bropoii 3akon TtepmoauHamuku. HeoOpaTumocTs mnpoueccoB B mpupoje. TeroBsle
MamuHbl. [IpuHIuUNEl 1edcTBUS TEIIOBBIX MaliuH. [IpeoOpazoBanust s3HEpruM B TEIJIOBBIX
MmamnHax. Koagoumment nonesHoro nedctBus TeraoBoi mamuubl. [{ukn KapHo u ero
KO?((ULUEHT TMOJEe3HOro JCHCTBUS. OKOJIOTMYECKHE TMPOOJIEeMbl TEIIOAHEPreTHKH.
TexHnueckue yCTpoiiCTBAa M TNPAKTHYECKOE IPUMEHEHME: JIBUraTellb BHYTPEHHETO
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 TEMIEpaTyphl KUIEHUs OT AaBieHus. TBepaoe Teno. Kpucramnmueckue u
amop(dHbIe Tema. AHM30TPONHUS CBOMCTB KpucTauioB. JKunkue kpuctamuibl. COBpeMEHHbBIS
Matepuanbl. [lnaBnenue u Kpuctayumsamus. Y enbHas Teriora uiaBineHus. Cyonumanms.
YpaBHeHUE TEIIOBOTO OamaHca™
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IIpakTuyeckoe 3ansiTue NeS
TexHudeckue yCTpPONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U ICUXPOMETP,

KaJIOPUMETpP, TEXHOJOTMHA TIOJIYYEHHS] COBPEMEHHBIX MAaTepuajioB, B TOM YHCIE .
HAaHOMATEpHaJIOB, U HAHOTEXHOJIOTUU
JlabopaTopHas padora NeS 1
Onpenienenye BIaXKHOCTH BO3AyXa
CamocrosiTesqibHas padoTa odyuarommuxcs Ne7 1
Pabora ¢ yueOHMKOM, BBIPACTHTH JJOMa KPUCTAILI COJIM U ONHCATH MPOLIECC KPUCTAIUIN3AINT

Paznen 4. diekTpoamHamMuka 29

Tema 4.1 Coaepixanue yueOHOTro MaTepuaJa:
DJIeKTPOCTATHKA | DJEKTpu3alus Tel. OJEeKTpUdeckud 3apsn. JIBa Buaa dSIEKTPUYECKHX — 3apsIoB.

[IpoBOAHMKY, AMPIEKTPUKH M TOJTYHPOBOJAHHUKH. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsana. BzaumonelictBue 3apsanoB. 3akoH Kynona. TouyeuHblid 3JIEKTpUUECKUH 3apsii.
Onextpuueckoe mnose. HanpsbkeHHOCTh anekTpuyeckoro mnousid. IlpuHuun cynepno3unuu 5
JNEeKTpUYecKuX Tosield. JIuHuUM HanpsHKeHHOCTH SieKTpuueckoro mojis. Pabora cun OK 01
anekTpocraruueckoro mois. Ilorennman. PasHocte noreHuumanos. IIpoBogHuku w OK 02
OUDJIEKTPUKA B DJIEKTPOCTaTHYECKOM  mosie.  JludnekTpudyeckas  MPOHHULIAEMOCTD. OK 03
OnektpoeMkocTh. KoHaeHcaTop. JEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. DHEprus OK 04
3apsHKEHHOr0 KOHJieHcaTopa™® OK 05
IpakTuyeckoe 3ansaTue Ne6 OK 07
TexHuueckue yCTpoiicTBa M NPAKTHUYECKOE INPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP, 1 IIK 3.1
ANEKTPOCTATUYECKAS 3aIuTa, 3a3eMJICHHE JIEKTPONPUOOPOB, KOHJIEHCATOoP,
KOIMPOBAJIBHBIN annapar, CTpyHHBIN IPUHTED
CamocrosiTesibHast padora Ne§
Pabora ¢ yueOHHKOM, U300pa3uTh rpauecKu KapTUHBI SJIEKTPUUECKUX TOJIEH pa3IuuHbIX 2

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

Conep:kanue y4yeOHOIro MaTepuaJa:

DNEKTPUUECKUH TOK. YCJIOBMSI CYLIECTBOBAHMSI DJIEKTPUYECKOrOo TOKA. VMICTOUHMKM TOKa.
Cuna Ttoka. [Tocrosannsiii Tok. Hanpspkenue. 3akon OMa i1 yyacTka Lenu. DJIEKTPUIeCcKoe
COIIPOTHBIIEHUE. Y IEJIbHOE CONPOTUBIIEHHE BeulecTBa. [locienoBarenbHoe, napamuieabHOE,
CMEIlIaHHOE COeJUHEHHE MPOBOAHUKOB. PaboTa snexkrpuueckoro Toka. 3akoH Jxoys-
Jlenna. MOIIHOCTH 3JIEKTPUYECKOIO TOKA. OJEKTPOJABUXKYIIAsh CWJIa M BHYTPEHHEE
COMPOTHUBJIEHWE MCTOYHMKA ToKa. 3akoH Oma i MOJIHOM (3aMKHYTOH) 3JIEKTPUYECKON
uenu. Koporkoe 3ambikaHue. ONEKTpOHHash MPOBOAMMOCTb TBEPABIX METAJIOB.
3aBUCUMOCTh  CONPOTHUBIIEHHUS METANIOB OT Temreparypbl. (CBEpXMpOBOAUMOCTb.
OnexTpuueckuid TOK B BakyyMme. CBOMCTBAa 3JIEKTPOHHBIX MY4KOB. [losynmpoBOmHHKH.
CobcTBeHHass U MpUMECHasl MPOBOJUMOCTh MOIYIMPOBOAHUKOB. CBoOICTBa p-N-miepexoja.
[TonynnpoBOIHUKOBBIE MPUOOPBL. DJIEKTPUUECKUH TOK B pacTBOpax M paciuiaBax
3JEKTPOJIUTOB. IDJIEKTPOJUTUYECKAS] JUCCOLMALUA. DJIEKTPOJIN3. DIIEKTPUUECKUI TOK B
razax. CaMOCTOATENbHBIH U HECAMOCTOATENbHBIN pa3psit. Monnus. [lnazma™

IIpakTuyeckoe 3ansaTue Ne7

TexHuueckue yCTpOMCTBAa M TMPAKTHUECKOE MPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PeocTarT,
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
IMocTostHHBII N3ydyeHne cMEeIaHHOrO COEIMHEHUS PE3UCTOPOB
3JjieKTpuueckuii Tok. | Jlaboparopuasi padora Ne7
Toxu B paznuunbix | M3MepeHne 351eKTpoABUKYILEN CUIIbI UCTOUHUKA TOKA U €r0 BHYTPEHHEIO 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. MaruuTHoe 1oJjie MpoBOJAHUKA ¢ TOKOM. KapTuHa JIMHUN MHIYKIIMM MarHuTHOTO
OJISI IJTMHHOTO MPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKU C
TokoM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOAHUKOB ¢ TOKOM. Cuiia AMriepa, ee MoAyIb OK 01
n HampasieHue. Cuna JlopeHna, ee MOAyJdb W HampaBieHUE. J[BH)KEHHE 3apsHKEeHHOU 1 OK 02
YacTULIbI B OJHOPOJHOM MarHuTHoM moje. PaGora cunbl Jlopenua. SIBnenue OK 03
3JEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEeKTOpa MAarHUTHOM MHAYKIUU. DJIEKTPOABUKYILAS OK 04
CuJia UHIYKIUU. 3aKOH 3JEKTpOMarHuTHOU uHAyKuu dapanes. BuxpeBoe anekTpudyeckoe OK 05
noJie. DIEKTPOABMKYIIAsl CHJIa UHIYKIUU B IIPOBOJHHUKE, ABMXKYILEMCS IOCTYIATENbHO B OK 07
OMHOPOAHOM  MarHuTHOM mnone. [lpaBuno  Jlenuna. MHAaykTUBHOCTH.  SIBieHUE K 3.1
CaMOMHIYKIUHU. OJEKTPOABMXKYIIAsl CWJIA CAMOMHIYKIMH. ODHEPrusi MarHUTHOIO IIOJIS )
KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE noje™
IIpakTnyeckoe 3ansaTue Ne§
TexHuyeckue ycTpoilcTBa UM IMPAKTUYECKOE TPUMEHEHUE: IIOCTOSHHBIE MAarHWTHI, 1
JIEKTPOMArHUTBI, IEKTPOJBUTATENb, YCKOPUTEIN IEMEHTapHBIX YaCTHL, WHIYKIHUOHHAs
neyb
JlabGoparopHas padora Ne§
HccnenoBanue 1eicTBUSA NOCTOSSHHOTO MarHUTa HA paMKy € TOKOM 4
JlaGopaTopnasi paGora Ne9
N3yuenue siBneHns 3JI€KTPOMarHUTHOW MHIYKIUU
CamocrosiTesibHast paboTa o0yyarommuxcs Ne9 2
IloBTOpEHME, pelIeHue 3a0a4
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. Ilepuoxa, dactora, ammuutyaa u (asa kosebaHuil. [IpyXKMHHBIH MasTHHK.
Matemaruueckuii MasTHUK. YpaBHEHME TrapMOHUYecKuX KojeOanuil. IlpeBpamienue
SHEPrMM INpU TrapMOHMYeckuX KosieObaHusx. KonebarenbHblii KoHTYyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUsI B UICATBHOM KOJIEOATEIbHOM KOHTYpE. AHAIOTUS MEXKIY
MEXaHUYECKUMHU U 3JIEKTPOMarHUTHbIMU KojeOaHusmu. Dopmyna Tomcona. 3akoH
COXpaHEHHMsS OJHEPTUM B HJCATBLHOM KojebaTenbHOM KOoHType. IlpencraBienue o
3aTyxamoliux KoiebaHusax. BpIHyXIeHHble MexaHudeckue KoseOanus. Pe3zonaHc.
BoinykaeHHbIE 3J€KTpOMarHuTHble KojeOanus. I[lepemenHslit Tok. CHHYCOUAANBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U JEICTBYIOIEE 3HAYCHHE
cuibl TOKa W HampspkeHus. Tpancdopmarop. IIpomsBoactBo, mepemgaya u morpebieHne
MEKTPUYECKON DSHEPruu. OKOJIOTMYECKHE PHUCKM IpU IPOM3BOACTBE IJIEKTPUUYECKOU
sHepruu. KynapTypa ucnonb3oBaHusl 3J1€KTPOIHEPTUU B IOBCEJHEBHOM 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:

Mexanuyeckue BOJHBI, yCiI0BHs pacnpoctpaneHus. [leproa. 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 BOJHBL. YCJIOBHS M3JIYYCHUS] DIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekTtopoB E, B, v B snekrpomarnuTHoOi BojHe. CBolcTBa
JJICKTPOMArHUTHBIX  BOJIH: OTPaXEHHE, TMpEeJIOMIICHHUe, ToJsipu3aius, Audpakims,
untepdepeniusa. CKOpOCTh AIEKTPOMArHUTHBIX BOJH. [lIkanma 3ieKTpOMarHUTHBIX BOJH.
[IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHKE W OBITY. [IpUHIIMIBI paguoCBs3u H
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
IIK 3.1
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YABTPA3BYKOBasl THMAarHOCTHUKA B TEXHHKE W MEIHIUHE, pajap, PaavoNpHEMHUK, TEJIEBHU30D,
anTeHHa, tenedon, CBY-neyn

CamocrosiTesibHasi padora odyuarommxcst NelQ
Pabora ¢ yueOHUKOM, pelieHne 3a1a4y

Tema 5.3
OnTuka

Conep:kanue yuyeOHOro MaTepuaJa:

I'eomerpuueckas onrtuka. [IpsMonuHeitHOe pacpoCTpaHEHHE CBETa B OJIHOPOJIHOM cpeje.
JIya cBera. TouyeuHblii UCTOYHHMK cBeTa. OTpa’keHHE CBETAa. 3aKOHBI OTPaXEHHUS CBETA.
[TocTtpoenne wu300pakeHuit B TUIOCKOM 3epkanie. [Ipernomiienue cBeta. 3aKOHBI
MpenoMIIeHUs cBeTa. AOCONIOTHBIM TMOKa3aTens mpenomiieHus. [lonmHoe BHyTpeHHee
orpaxxeHue. [IpenenbHbli Yrosl IMOJHOTO BHYTPEHHEro oTpaxeHus. [lucnepcus caera.
Crnoxwublii coctaB Oenoro csera. L[Ber. CoOuparomiyie U paccerBaromiye TUH3bL. ToHKas
nuH3a. QDOKYyCHOE pacCTOSHME U ONTHYeCKas cuwia TOHKOM nuH3bl. [locTpoenue
n300pakeHUI B coOOMparomMX W pacceuBaromMx JuH3ax. DopMylna TOHKOH JIMH3BI.
VYBenuuenue, naBaemoe JHMH30M. [lpegensl NMPUMEHMMOCTH TEOMETPUYECKON ONTHKH.
BonnoBas onrtuka. HWurepdepenuus cBeta. KorepeHTHble UCTOYHUKHU. Y CIIOBUSA
HAOJIOJICHUST MaKCHMyMOB M MHHHMYMOB B HHTEPQEPCHIMOHHOW KapTHHE OT JBYX
cuH(pa3HbIX KOTEPEHTHBIX HCTOYHUKOB. Judpakuus csera. JudpakumoHHas pemieTka.
VYcnoBue HaOMIOACHUS TJIABHBIX MAKCUMYMOB TIPH TIQJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha
nudpakimonnyo pemierky. [lonspuzamnus cera™

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

JlaGopaTopnas 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 KJIACCHYECKOM MexaHuKH. llocTrynaTel cnenmanbHOM TeopuUH

OTHOCHTEJIBbHOCTH | OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BaKyyme, IPUHLUII OK 01
OTHOCUTENBHOCTH  DWHINTeHHAa. (OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE 2 OK 02
BPEMEHU M COKpAICHUE [JIMHBL. DHEPIUs U UMIYJIbC PEISTUBUCTCKON 4vacTuilbl. CBs3b OK 04
Macchl ¢ PHEPTUEH M UMIYJIbCOM PEISATUBUCTCKON YACTHIIBI. DHEPTHs MOKOS CBOOOIHON OK 05
YaCTHULbI OK 07
CamocrositesibHas padora Nel2 5
Pabora ¢ yueOHUKOM, penieHne 3a1a4y
Pa3znen 7. KBanToBas pusuka 10
Tema 7.1 Conep:xanue yueOHOro MarepuaJa:
DJ1eMeHThI ®oronsl. Popmyna [Tnanka cBs3M 3HEPruM (GOTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIBC
KBaHTOBOM onTukm | porona. OTkpeiTue u wuccienoanue ¢Gorordpdekra. OnbiTel A.I'. CronmeroBa. 3aKOHBI
doroadpdexra. VYpaBuenme OiHmTeitHa g portorddekra. "KpacHas rpanuma” 2
dotorddekra. Jlapnenue cera. OmbiThl I1.H. JleGeneBa. Xumudeckoe AeiicTBHE CBeETa.
TexHuueckue yCTpOHCTBA W MPAKTUYECKOE IPHUMEHEHHE: (HOTOIEMEHT, (POTONATUNK, 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. [locrynatel bopa. M3nydyenue u nornomienue GoTOHOB IpHU MEPEXOIE aToMa OK 07
C OJIHOTO YPOBHs 3HEpPruM Ha Apyroil. Buael cnektpoB. CHekTp ypoBHEW PHEPruM aToMa 1 K 3.1
Bojopoaa. BomHoBble cBoicTBa yacTul. Bossbsl ne bpoia. KopnyckyisipHO-BOITHOBOM ’
nyann3M. CIIOHTaHHOE U BBIHYX/IEHHOE U3iTydeHue. /udpakins 31eKTpoHOB B KpUCTaiax.
YcrpoiictTBO M mpuHOMI paldoThl Jjla3epa. TeXHUYECKHe YCTpOMCTBa M TNPAKTUYECKOE
IIPUMEHEHHE: CIIEKTPAJIbHBINA aHaJIN3 (CIEKTPOCKOIT), Ja3ep, KBAHTOBbIM KOMIBIOTEP
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.
OmnseiTel Pesepdopaa mo ompeseneHuio cocTaBa paauOakTUBHOro uzinydeHus. CBoiicTBa
anb(a-, Oera-, raMMma-u3NydeHUs. BiusHuE pagHMOaKTUBHOCTH Ha JKHMBBIC OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeWTpoHa. HykionHnas monens sapa ['eitzenOepra-MBanenko. 3apsia
sanpa. MaccoBoe uucio suapa. M3otombl. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIN
Oera-pacnag. ['amMMma-uznydeHue. 3aKOH pPaJMOAKTUBHOTO pachaga. OHEprusi CBA3H
HYKJIOHOB B snpe. SlnepHbie cuibl. [ledexT maccwl siapa. Snepueie peakuuu. [lenenue u
cuHTe3 sjep. SnepHswiid peaktop. Tepmosiaepubiii cuHTe3. [IpoOiieMbl M TEPCICKTHUBBI
SJIEPHOM DSHEPTreTUKU. OKOJIOTMUYECKHUE AaCMEKThl SJIEPHOM DSHEPIreTUKU. ODJIEeMEHTapHbIE
gactuibl. OTKpBITHE TO3UTPOHA. MeTonbl HAOMIOACHUS U PETUCTPALMU 3JIEMEHTapHBIX
gactull. PyHaaMeHTaIbHbIE B3auMoieiicTBus. EnquHcTBO prsnueckoll KapTHHBI MUpa

IIpakTuyeckoe 3ansaTue Nel3

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpagusm).

IIpakTuyeckoe 3ansaTue Nel4

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

CamocrosiTesibHast padora Nel3
Pabora ¢ yueOHUKOM, pelieHne 3a1a4y

Pasznea 8.271eMeHThI

ACTPOHOMHUM M aCTPOPU3UKHU

Tema 8.1
DJ1eMeHTBbI
aCTPOHOMHUM
U aCTPOPU3NKH

Coaepixanue yueOHOro MmaTepuaJa:

Oransl pa3BUTUS acTpoHOMUH. [IpHKiIagHOE 1 MUPOBO33pPEHUECKOE 3HAUEHUE aCTPOHOMMUH.
Bun 3Be3nHoro HebGa. Co3Be3nusi, sipKkue 3Be3/bl, IUJIAHEThl, MX BUAMMOE JBHKCHHE.
Conneuynas cucrema. Ilmanersl 3emHON rpynnbl. Ilnanersl-rurantel. Mainble Tena
Conneunoit cuctembl. Connue, ¢otochepa u armochepa. CoaHeyHass aKTUBHOCTb.
Wctounuk sueprun CosnHna U 3Be3]1. 3BE3/Ibl, X OCHOBHBIE XapaKTepucTUKU. Jluarpamma
"CIIEKTpaNIbHBIN KJIACC - CBETUMOCTH'". 3B€3/Ibl IJIaBHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh
""Macca - CBETMMOCTB" JUIsl 3BE€3]l IVIABHOM MOCJEA0BATEILHOCTH. BHyTpeHHEe cTpoeHue
3Be3. COBpEMEHHBIE NPEJCTABICHUS O MPOMCXOXKJIEHMU U 3Boitonuu ConHIa U 3BE3.
Otanbl KW3HU 3Be3l. Mneunsiii [lyte - wama [amaktuka. CrmpanbHas CTpPyKTypa
l'anaktuku, pacmpeneneHue 3Be3n, raza u neumd. [lonmoxenune u asmxenue CosHLA B
l'anaktuke. Tunel ramaktuk. Ilmockas u  cdepuueckas mnoxacucrteMbl [anmakTuku.

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
n3ydeHue. MacmrabHas cTpykTypa BeeneHHoM.

Mertaranaktuka. Hepenenusle npo6ieMbl aCTPOHOMHUH

JlaGoparopHnasi padora Nel3

HaGmonenne ocHOBHBIX co3Be3uii CEBEPHOTO MOMyIIApUS U IPKUX 3BE3/IbI 2
IIpomexyTouHas arrecTanms (3K3aMeH) 30
Il cemecTp:
MaKCHMAJbHas HATPYy3Ka: 84
o0si3aTe/IbHAsI HATPY3Ka: 44
JIEKIHH: 16
NMpPaKTHYEeCKUe 3aHATHUsI: 8
J1adopaTopHbie padoThI: 20
CaMOCTOsITeJIbHasI padoTa: 10
NMPOMEKYTOYHASI ATTECTAIUSA: 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 MAaTepPHAJbHO-TeXHHYECKOMY 00ecrevYeHn 0

B cootBercTBun ¢ TpeboBanusimu ®I'OC COO k mMarepuaabHO-TEXHHYECKOMY 00€CIIeUeHHUIO
yueOHOro mporecca 6a30Bblii ypOBEeHb Kypca (U3MKM HAa YpOBHE CpeIHEro obmiero oOpa3oBaHUs
JOJDKEH M3Yy4aTbCsd B YCIHOBHSX KaOuHeTa (PU3MKU WIM B YCIOBHUSX MHTETPUPOBAHHOIO KaOWMHETa
NPEeIMETOB €CTECTBEHHOHAYYHOro LuKiIa. B kabuHere (QHU3MKM TODKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHKE JIsl BBIMOJIHEHUS YKa3aHHBIX B IIPOrpaMMe Mo (Gu3uKe MpaKkTHIeCKUX
paboT M JAeMOHCTpalMOHHOE obopynoBaHue. JleMoHCTparmoHHOe 000pyaoBaHUE (OPMHUPYETCS B
COOTBETCTBMM C TIPUHLUIOM MHUHUMAIBHON JOCTATOYHOCTH U 0O0ecredynBaeT IOCTaHOBKY
MEPEYHCICHHBIX B IPOTpaMMe Mo (PU3MKE KITFOUEBBIX IEMOHCTPALUI ISl UCCIEIOBAHUS N3Y9aeMBbIX
SBJIIGHUH M TPOIECCOB, SMIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, MX TEXHHUYECKHUX
npuMeHennid. JlabopatopHoe oOopynoBanue A JA0OPAaTOPHBIX M MPAKTHYECKUX padboT
dbopMupyercs B BUe TEMaTHYECKIX KOMIUIEKTOB U 00€CIIeUnBaETCS.

B pacu€re omHOro KOMIUIEKTa Ha JABYX OOy4aromuxcs. TeMaTUYeCKUe KOMIUICKTHI
1abopaTopHOro 00OPYAOBAHUS JOJDKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BaHUU
AHAJIOTOBBIX M IH(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHUJIE
U(POBBIX JTaOOPATOPHIA.

ObopynoBanue yueOHOT0 KaOMHeTa:

- IOCA/I0YHBIE MECTa MO0 KOJUYECTBY 00YyUaIOIINXCS;

- pabouee MecTo IpernoaBaTers;

- KOMILJIEKT y4eOHO-HArISAHBIX TOCOOUIA;

- KOMIUIEKT JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3a/1aHU U1 IPOBEPOUYHBIX PadoT;

- IpoheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHMUS,;

- MaTepuallbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAIBbHBIA KOMIBIOTED € JIMIIEH3UOHHBIM ITPOTPAMMHBIM 00€CTIeUeHUEM;

- 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 nadopatopus 1o Gusuke i 00yyaroIerocs;
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 paKkTUKyMa o AIIEKTPUYECTBY
(c renepaTopom);

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

9. ammepmerp J1a0OpPaTOPHBIN;

10. BombTMETp TAOOPATOPHBIN;

11. xomopumeTp ¢ HAOOPOM KATIOPUMETPHUUECKUX 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;
reHEepaTop 3BYKOBOW;

TUTPOMETDP (IICUXPOMETP);

rpy3 HaOOPHBIIA;

JMHAMOMETP JEMOHCTPALIMOHHBIH;

KOMIUIEKT MOCY/bl AEMOHCTPALIMOHHOM C IPUHAITIEKHOCTSIIMU;
MaHOMETP JKHJIKOCTHOU JE€MOHCTPALlMOHHBIM;

METP IE€MOHCTPAlMOHHBIN;

MUKPOCKOII IEMOHCTPALIMOHHBIH;

Hacoc BakyyMHbIi1 KoMoBckoro;

CTOJIUK TTOTbEMHBIN;

IITaTUB IEMOHCTPAIIMOHHBIN (PU3NUECKHIA;

ANEKTPOIUINTKA;

HaOOp IEMOHCTPAI[MOHHBIN 110 MEXaHUYECKUM SIBIICHUSM;
Ha0Op AEMOHCTPALMOHHBINA MO0 TUHAMUKE BPALIATEIBHOTO JIBUKCHUS;
HaOOp IEMOHCTPAIIMOHHBIN 110 MEXaHUYECKUM KOJICOaHUSM;
Ha0Op JIEMOHCTPAIIMOHHBIN BOJTHOBBIX SIBJICHU;

BEJIEpKO ApXHUmena;

MasSTHUK MakcBeia;

Ha0op TeJ paBHOrO 00bEMa;

Ha0Op Ten paBHOM MacCHI;

puOop Ui IEMOHCTPAIIMHA aTMOC(EPHOTO aBICHUS;
MIpU3Ma, HAKJIIOHSIOLIAsICSI C OTBECOM;

pbluar 1eMOHCTPALOHHBII;

COCY/JIbI COOOIIAIOIIHNECS;

CTaKaH OTJIMBHOM 1I€MOHCTPallMOHHBIN;

TpyOKa HBIOTOHA;

map rnackanis;

HabOp 1IEMOHCTPALIMOHHBIN 110 MOJIEKYIIPHON (PU3UKE U TEIJIOBBIM SIBJICHUSM;
Ha0Op AEMOHCTPALIMOHHBIN MO T'a30BbIM 3aKOHAM;

Ha0Op KanmuUIIpPOB;

TpyOKa 1Ji JEMOHCTPAIIMHA KOHBEKIIMH B KUAKOCTH;
LMJIMHJIPBI CBUHIIOBBIE CO CTPYTOM;

niap ¢ KOJIbLIOM;

BBICOKOBOJIbTHBIN UCTOYHHUK;

reneparop Ban-ne-I'paacga;

JO3UMETP;

KaMEpPTOHBI Ha PE30HAHCHBIX SIINKAX;

KOMIUIEKT  OpuOOpOB M MPUHAMIEKHOCTEH Ui JIEMOHCTpAalMd  CBOMCTB

QJICKTPOMArHUTHBIX BOJIH,

56.

KOMIIJIEKT HpI/I60pOB JII HU3Yy4YCHUA IMPUHIIMIIOB paguornpucma

" pagruoIicpeaadm,

57.
58.
59.
60.
61.

KOMIUIEKT IMPOBO/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 TIOTYIPOBOTHUKAM;
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65. Ha0Op 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 IEMOHCTPAIUU YIIEKTPUICCKHX TIOJIEH;

70. TpanchopmaTop yueOHBIH;

71. majouka CTeKIISIHHAS;

72. manouka >00HUTOBAS;

73. mpubop neHa,

74. cTperiku MarHUTHBIC Ha ITATHBAX;

75. cynTaH 3JIEKTPOCTaTUYECKHUIA;

76. ITaTUBBI U30JUPYIOLIUE;

77. 3EeKTPOMarHuT pa3oopHBIA;

78. Habop IEMOHCTPAIMOHHBIN TI0 TEOMETPUUYECKON OITHKE;
79. HaOOp IEMOHCTPALMOHHBIN IO BOJTHOBOH ONTHKE;

80. crieKTpOoCKOoI ABYXTPYOHBIi;

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

83. Habop 1eMOHCTPAITMOHHBIN IO TIOCTOSIHHOW TUIAHKA;

84. KOMILJIEKT HaTJISAHBIX TIOCOOUH ISl TOCTOSIHHOTO UCIIOJIh30BAHUS;
85. KOMITIEKT MOPTPETOB I OPOPMIICHHUS KaOMHETA;

86. KOMIUIEKT IeMOHCTPAIIMOHHBIX YU4E€OHBIX TAOJIHII.

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

IIpn HaJIM4uHU HE00X0IMMOT0 o0opyaoBaHus 3aHATHSA 1o busuke
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 : osnexktponHsld //  Jlamb : amekTpoHHO-OMOnMoreunas cuctema. —  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 : anextpoHHsld // JlaHb : snexTpoHHO-OMOMMOTe4Hass cucrema. — URL:
https://e.lanbook.com/book/334877
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https://e.lanbook.com/book/335051
https://e.lanbook.com/book/335054
https://e.lanbook.com/book/334853
https://e.lanbook.com/book/334877

5. Poraues, H. M. ®usuka. YueOHbIN Kypc Al CpeAHETO MPOPECCHOHATFHOTO 00pa30BaHuUs

: yuebHoe mocobue misi cmo / H. M. Poraues, O. A. JleBuenko. — 3-e¢ u3xd., crep. — CaHKT-
[TetepOypr : Jlanp, 2024. — 312 c. — ISBN 978-5-507-49831-4. — Texkcr : anekrponHsbiii // JIans :
aNIeKTpoHHO-OnOmoreynas cuctema. — URL: https://e.lanbook.com/book/403874 . — Pexum
JI0CTyMa: JUIsl aBTOPU3. M10JIb30BaTEINEH.

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. —
Tekct : aneKTpOHHBIN. (DJIECKTPOHHOE U3AAHKE).

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 UnTEpHET-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 poctyna: 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 omeHKa pe3yibTaTOB OCBOCHHS 00IE00pa30BaTENBLHOIO Y4eOHOTrO IMpeaMeTa
pacKpbIBalOTCA 4epe3 AUCLUIUIMHAPHBIE Pe3ybTaThl, HallpaBIeHHbIE HA (OPMHUpPOBAHUE OOIIUX U
npo¢eCCHOHATBHBIX KOMIIETEHIIUH 10 pa3/ieiaM U TeMaM CO/Iep)KaHus y4eOHOro MaTepuara.

[IpomexyrouHas 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

Pasnmen 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.

Pasnen 4. Temr1 4.1.,4.2.,4.3

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

Paznen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Pasnen 8 Tema 8.1
ITo/c

OK 03. [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

Paznen 1. Tema 1.1

Pazpen 3. Temnr 3.1., 3.2, 3.3.

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

OK 04. 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
Pazgen 7. Temnr 7.1, 7.2, 7.3
ITo/c

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

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

Paznen 6. Tema 6.1

Pazgen 7. 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 3.1 ItanupoBath u
OpraHu30BBIBATH pabOTY 1O
TPAHCIIOPTHO-JIOTUCTUYECKOMY
00CITy’)KUBaHHIO B c(hepe Irpy30BbIX

ICPEBO30K

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 BUJIE OOCYKACHHSI IOKJIAI0OB CTYACHTOB IO TEM WJIA UHBIM
BOIIPOCAM;

- CaMOCTOSITEIbHBIE 1 KOHTPOJIbHBIC PAOOTHI;

- TECTHI,

- YTEHHE U OTPOC.

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

5.2 AKTHBHbIE U HHTEPAKTHUBHbBIE:

- aKTHBHBIC 1 UHTEPAKTUBHBIC JICKIINY;

- paboTa B rpynnax;

- ydeOHas AUCKYCCHS;

- JICTIOBBIE U POJIEBBIE UTPHI;

- UTPOBBIC YIIPAKHEHUS;

- TBOPYECKHUE 3a/1aHUS;

- KpyTJIble CTONbI (KOH(EPEHIINHN) C UCIIOIb30BaHUEM CPEJICTB MYJIbTUME/IHNA;

- pereHue NpoOJIEeMHBIX 3a/1a4;

- QaHAJIM3 KOHKPETHBIX CUTYallnH;

- METOJ MOIYJILHOTO OOyUEeHHS,;

- IPAKTUYECKUH IKCIIEPUMEHT;

- 00y4YeHHe C HCIOJIb30BaHHEM KOMITBIOTEPHBIX 00YJarOIINX MTPOTPaMM.

(83aumooeticmsue npenodasamens kaxk cyOvekma ¢ 0OYUAIOUWUMCSL KAK CYObEKMoM
NO3HABAMENbHOU 0esIMeNIbHOCU).
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