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1. IACIIOPT ITPOT'PAMMBbI YYEBHOM JUCIUILINHBI

1.1. ObsacTh NPpUMEHEeHHUs TPOrPAMMBI

[Iporpamma yueGHoO¥ muctumuabl OVYIL.06 ®usuka mnpenHa3HavyeHa UIsl BEICHHS
3aHATUH CO CTyAE€HTaMH OYHOH (hOpMBI OOY4YEeHHs, OCBAMBAIOIIUMH HPOTPaMMy MOJArOTOBKH
CIIEIUAJIUCTOB cpenHero 3BeHa 1o crernuanbHocTH 20.02.01 DOkojormyeckas 0€30MacHOCTH
MIPUPOIHBIX KOMIUIEKCOB.

1.2. Mecto aucunmimnsbl B ctpykrype IIIIKPC

Hucrunmmaa OVIL.06 ®dwusuka BxoauT B 00k «O0s3aTenbHBIE YU4E€OHBIE MPEAMETHD»
00111€00pa30BaTENILHOrO IMKJIA MPOrpaMMBbl IMOJATOTOBKH CIELHAINCTOB CPEJAHEro 3BEHa I10
cnenuanpHoctu 20.02.01 Dkonoruueckas 6€30MaCHOCTh MPUPOJHBIX KOMIUIEKCOB. YUYeOHBIM
IUITAHOM IPEIYCMOTPEHO U3YUEHHUE TaHHOM TUCIHUILIMHBI Ha IepBoM Kypce (1-2 cemectp).

1.3. Hean u 3aaa4i JUCHUILIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHMS THCHUIIINHBI
Heawb qucruminzel «dusnkay — popMupoBaHre HHTEPECA U CTPEMIICHHUS 00yUaOLUXCs

K Hay4YHOMY M3YYEHHUIO MPUPOAbI, Pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
KaK pe3ysbTara U3y4eHHs OCHOB CTPOEHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU.

_B cBsasu ¢ oTuM 00ydenune Gpusnke HMEET CIENYIONINE 3a1a4u:

MpUOOpETeHNE CUCTEMBI 3HAHUH 00 OOMIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs] MEXAHUKY, MOJIEKYJIIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (U3UKY
M 3JIEMEHTHI aCTPO(OU3UKH;

" (opMupoBaHHE yMEHHMH NPUMEHATH TEOPETHUECKHE 3HAHHS Ui OOBACHCHHS
(U3NYECKHUX SIBICHUI B MPHUPOJE M JUIS NMPHHATUS MPAKTUYECKUX PEIICHUH B IMOBCEIHEBHOU
HKU3HH,

OCBOEHHE CIIOCOOOB pEUICHMs pPA3JIMYHBIX 3aJady C SBHO 3aJaHHON (pusmueckoi
MOJIENIBIO, 3aJad, I[0JIPa3yMEBAIOIIUX CaMOCTOATENIbHOE CO37aHue (pu3nyeckod MojenH,
COOTBETCTBYIOILEH YCIIOBUSM 3a/1a4H,

[IOHUMaHHe (PU3NYECKUX OCHOB M NPHUHLMIIOB JEHCTBUSA TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSAHMSA HA OKPYIKAIOILYIO CPEILY;

OBJIa/ICHUE METOJIaMU CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
SKCHEPUMEHTOB, aHAIW3a W MHTEPIpeTauy WHPOpPMAINU, ONpPEACNCHHUs JIOCTOBEPHOCTH
TI0JIyYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIOBUU I Pa3BUTHUSI YMEHUN MPOECKTHO-UCCIEN0BATEIBbCKON, TBOPUYECKOM
JESATEIIBHOCTH.

B pesynbrare nzyuenus yueOHON AUCHUILIMHBI «Pu3nkay 00ydaromuecs J0IKHbIL:

BJIAJ1€Th:

OCHOBOIIOJIATAIOIIMMH (PU3HUYECKUMHU TIOHITHSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSIMHU;
) (bU3MIECKO TEPMHUHOJIOTUEH U CUMBOJIUKOI;
OCHOBHBIMH METOJIaM{ HAYYHOTO MTO3HAHUS, UCIIONIb3YeMbIMH B (hr3HKe (HaOIroIeHue,
OTIMCaHue, U3MEpPEHNE, IKCIIEPUMEHT);
" yMeHmsMH o00paGaTHBATh PE3yIbTATH H3MEPEHHil, OOHAPYKHBATH 3aBHCUMOCTH
MEXIy PU3NUECKUMU BETUIHMHAME, OOBSICHATD MOTYUYEHHBIC PE3YIbTAThI U JIeJIaTh BHIBOJIBI;
" HaBBIKAMH Y4eOHO-HCCICIOBATEIbCKOM M IPOEKTHOH [EATENbHOCTH, HABBIKAMH
paspetnieHus mpooem;
" HaBBIKAaMH paGoThI ¢ HH(PPOBBIMU H3MEPHTEIBHBIMU YCTPOHCTBAMHU U 1a60PATOPHBIM
000pyI0BaHHEM C COOJIIOICHUEM TPAaBIIT 0€30IMIaCHOTO TPY/Ia.
YMeTh:
" [POBOXHTH HAGIIONCHHS, IAHUPOBATH U BBIIOIHSTH SKCIICPHMEHTBI
MPUMEHSTh TOJNyYEHHBbIE 3HaHUS MO (Qu3uKe A OOBICHEHHUS Pa3HOOOpa3HBIX
(bU3UYECKUX SIBICHUN U CBONCTB BEIIECTB;



MPAaKTUYCCKU UCII0JIb30BATh (I)I/I3I/ILICCKI/I€ 3HaHWA,

OIICHUBAThH JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OPMAIIHH;

HCIIOJIB30BATh HpI/IO6peTéHHBIC SHAHUA U YMCHUSA IJId PCHICHUS IMPAKTHYCCKUX 3a1ayd
MOBCETHEBHON JKW3HH, oOecrieueHus Oe30MacHOCTH COOCTBEHHOW JKH3HH, PAIMOHAIBHOTO
MIPUPOIONIONB30BAHMUS U OXPAHBI OKPY>KAIOIIEH Cpebl;

" OmHUCHIBATH M OOBICHATH (DHM3MUUYECKUE SIBICHHS U CBOICTBA Tel (HAIIPHUMeEp, CBONCTBA
ra3oB, JKHIKOCTEd M TBEPABIX TEJ, JJICKTPOMArHUTHYIO MHAYKLUIO, pPacCIpOCTPaHEHUE
OJICKTPOMArdMTHBIX BOJIH, BOJIHOBBIC CBOMCTBA CBCTa, U3JIYUCHHEC U IOTJIOICHUE CBETA ATOMOM,
dhotorddekr);

B ACJIaTh BBIBOABI HA OCHOBE SKCIICPUMCHTAJIbHBIX TaHHBIX;

pemiath (GpU3MUECKUe 3aJa4H Pa3HbIX YPOBHEH CI0KHOCTH.

3HATD:

CMBICJT TIOHSTHH: (U3WYECKOe SBJICHWE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICCTBHE, DIEKTPOMArHUTHOE TI0JIe, BOJIHA, (JOTOH, AaTOM, aTOMHOE SIIPO, HOHU3UPYIOIIHE
M3JTYYCHHS;

CMBICT (U3MYECKUX BEJIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CHia, UMITYJIbC, padorTa,
MeXaHUYEeCKasi SHEPTHsl, BHYTPEHHSISI SHEPTHs, a0COIIOTHASI TEMIIEpaTypa, CPEIHsST KHHETHIeCKast
OHEPIrus 4aCTUILl BEUICCTBA, KOJIMYCCTBO TCIJIOTHI, BHCMCHTapHBIﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsan;

" cMBICT (DU3MUECKHX 3aKOHOB KJIACCHYECKOH MEXAHHKH, BCEMHUPHOTO TATOTEHHS,
COXPAHCHUS SHCPIruu, UMITYJIbCA U SJICKTPUUICCKOTO 3apsaaa, TCPMOANHAMUKH, BHGKTpOMaFHHTHOﬁ
UHAYKIWU, hoTodddekra;

"~ BKyIag poccuiickux M 3apyOeXHbIX YYEHBIX, OKa3aBIIMX HauOOJbIIee BIMUSHUE Ha
pa3BuTHe HU3UKHU.

1.4. PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHME MPOrpaMMbl Y4eOHOM JUCUMIIIIHHBI
MaKcUMalbHOU yueOHo# Harpy3ku —180 yaca, B TOM yuce:
" 06s3aTeIbHON ayaUTOPHOI y4eOHO Harpy3kn — 160 daca (B TOM 9HCIe JICKIHH —
38 wacos, nabopaTopHbie paboThl — 60 YacoB, MpakTUYecKue padoTel — 62 Yaca);
"~ caMOCTOATENbHOI paboTsl — 8 uaca;
IIPOMEXYTOYHOH arrecTaliui — 12 yacos.

2. PE3YJIbTATHI OCBOEHMS YYEBHOM JUCIUILIUHBI

[IpuMeHeHne maHHOM MPOrpaMMbl HAIIPaBJIECHO Ha POPMUPOBAHUE JIIEMEHTOB OCHOBHBIX
BUJIOB MPO(ECCHOHANTBHOM IeATEILHOCTH B YaCTH OCBOEHUS COOTBETCTBYOMmUX 00mux (OK) u
npodeccuonanbHbix Komnerenuui (I1K):

Kox u HaumeHoBaHue Ilnanupyemble pe3y/ibTaThbl 0CBOCHUSI IPOrPaMMbI 10 TUCHUILIMHE
(popmupyembix Oo0mue JAucuunjimHapHble
KOMIICTEHIUH
OK 01. Beibupars JIM4HOCTHBIE PE3yIBTATHI JOIKHBI ChopMHpOBaHHOCTH NPE/ICTABICHUH
CIOCOOBI pelIeHus OTpaXkaTh B YaCTH TPYIOBOTO poiu 1 MecTe (PU3NKU U aCTPOHOMUH B
3ana4 BOCITUTAHHS: COBPEMEHHON HAayYHOH KapTHHE MHPA, O
npodeccHoHATbHOI - TOTOBHOCTB K TPYAY, OCO3HAHHE CHCTEMO0Opa3yIomei ponu Gpu3nKku B
AEATENBHOCTH IIEHHOCTH MacTepCTBa, TPy,I[OJIIOGI/IC; PAsBHTHIH ECTECTBEHHBIX HAyK, TEXHUKH 1
- TOTOBHOCTb K aKTUBHOM COBPEMEHHBIX TEXHOJIOTHH, O BKIIAJIE
TPHUMCHUTCIEHO K JeATENIbHOCTU TEXHOJIOTNYECKON U POCCHICKHX U 3apyOEKHBIX YUCHBIX-
PasITHEHBIM KOHTEKCTAM | ¢ 1iyanpHoit HanpaBIeHHOCTH, (DU3MKOB B pa3BUTHE HAYKH; TOHUMaHHE
CIOCOOHOCTh HHULIUMPOBATb, (U3MUYECKOI CYIIHOCTH HAaOJIIOAaEeMbIX
IUIAHUPOBATh U CAMOCTOSATEIILHO SIBIICHUHM MUKPOMHPA, MaKpOMUpPa U
BBINOJIHATH TAKyI0 IESTEIbHOCTD; MeraMupa; IOHUMaHUE POJIU ACTPOHOMHUHU
- HHTEPEC K Pa3IMYHBIM chepam B [IPAKTUYECKOH NEATEIbHOCTH YEIOBEKA
npodeccnoHAIBEHOM NesITeNFHOCTH, 1 TATbHEHIIEM HayYHO-TEXHUYECKOM
- TOTOBHOCTB ¥ CIIOCOOHOCTB K Ppas3BUTHH, POIH (HPU3UKH B HOPMUPOBAHUH
00pa30BaHMIO U CAMOOOPa30BaHHIO Kpyro3opa u pyHKIIHOHAIEHOU
Ha MIPOTSHKEHUH BCEH JKU3HH. TPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS




MeranpeamMeTHbIE pe3yIbTaThl
JIOJDKHBI OTPaKaTh:

OBJajicHHe YHUBEPCATBHBIMU
Y4eOHBIMH MTO3HABATEIIEHBIMU
JIEHCTBUSIMU:

a) 6a30BBIC TOTHYECKUE JCHCTBUS:
CaMOCTOSITENTFHO (POPMYITHPOBATh U
aKTyaJIH3HpOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHaBJIMBAThH CYIIECTBEHHBIH
IMPpU3HAK UK OCHOBaHUSA JJIA
CpaBHEHUsI, KITacCU(PUKAIUU U
0000I1IeHUSs; ONPEACISATh [EIN
JESITeTbHOCTH, 33/1aBaTh MTapaMeTpPhl
¥ KPUTCPUU UX JTOCTHIKCHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U
MIPOTHUBOPEYHS B PACCMATPUBACMBIX
SBIICHHUSX; BHOCUTH KOPPEKTHBEI B
JIeSITeTFHOCTD, OLICHUBATD
COOTBETCTBHUE PE3YIBTATOB LIEIISIM,
OIICHUBATh PHCKH MOCIEICTBHA
JIeSITeTTFHOCTH; Pa3BUBATh
KpE€aTHUBHOC MBIIIJICHUE ITPU
PCHICHUHN KU3HCHHBIX Hp06H6M;

0) 6a30BbIC UCCIICIOBATEIBCKIE
JIeHCTBUSI:

- BIIQJICTh HABBIKAMH y4EOHO-
HCCIEeI0BATENIbCKON U MPOEKTHOM
JeSITeTbHOCTH, HABBIKAMHU
pasperieHus mpooieM;

- BBISIBIIATH IPUIAHHO-CIICACTBEHHBIE
CBSI3U M aKTyaJIU3UPOBATh 3a7ady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHus,
HaXOJUTb apryMEHTBI IJIs1
JIOKa3aTeNNbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTCPUU
pelieHus;

- aHAIM3UPOBATH MMOJTyYCHHBIC B XOIC
pelIeHus 3a1a4d Pe3yJIbTaThI,
KPUTHYECKH OI[CHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MCHEHHE B HOBBIX YCIIOBUSX;

- YMETh IepEHOCUTH 3HAHUS B
MTO3HABATENBHYIO U MPAKTHIECKYIO
HaCTH XU3HCOACATCIIBHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MMPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC UJICH,
MpeJIarath OPUrHHAIBHBIC MTOIX OB
W PCIICHUS;

- MPOSBJIATH CIIOCOOHOCTH UX
HCIIOTIH30BAHNUS B IIO3HABATEIHHOMN H
COLIMAJILHOM MPaKTHKE;

-TIPOSIBIISITH CITIOCOOHOCTH |
TOTOBHOCTBH K CAMOCTOSITETEHOMY
MONUCKY METOJIOB PEUICHNUS
MMPpaKTUYCCKUX 3a7a4, MPUMCHCHHUIO
Ppas3IMYHbIX MCTOJ0B IMMO3HAHUA

- CTaBUTH U (hopMyIupoBaTh
COOCTBEHHBIC 33/1a4H B
00pa30BaTENILHON ACATCIFHOCTH U
JKU3HCHHBIX CUTYAaIUsIX; BBISBISATH
MIPHYUHHO-CJIC/ICTBCHHBIC CBSI3U H

NPaKTUYECKUX 3a1a4;
CdhopMupoBaHHOCTH YMEHUI
pacmo3HaBaTh (PU3NYCCKUE SBICHUS
(Tporiecchl) U OOBACHATH UX HA OCHOBE
M3YYCHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE MIPSIMOIMHEHHOE
JIBIDKCHHE, CBOOOIHOE TaICHUE TEll,
IBIDKEHHUE TT0 OKPY>KHOCTH, HHEPIIHS,
B3aUMOJICHCTBHUE T, KoJieOaTeIbHOe
JIBIKEHHE, PE30HAHC, BOTHOBOE
nBikenue; muddysus, GpoyHOBCKOe
JBI)KEHUE, CTPOCHHUE KUAKOCTSH U
TBEPIIBIX TN, U3MCHEHHE 00beMa TeJl pU
HarpeBaHUU (OXJIAXKICHUH), TCIUIOBOEC
paBHOBECHE, UCTTAPCHUE, KOHICHCAIIHS,
IUTaBIICHHUE, KPUCTAIUTH3AIINS, KHIICHUE,
BIIQXKHOCTH BO3IyXa, CBS3b CpeIHEH
KHHETHYECKOU IHEPTUH TEILIOBOTO
JBIDKEHUS MOJIEKYJI C aOCONFOTHOM
TeMIepaTypoii, MOBHIIICHIE JaBICHHS
rasa [Py ero HarpeBaHUH B 3aKPHITOM
cocyje, CBA3b MEXIY MapaMmeTpamMu
COCTOSIHUS Ta3a B M30IPOIeccax;
9JIEKTPH3AIIUs TeJl, B3aUMOJICHCTBHE
3apsi/I0B, HATPEBaHUE TIPOBOIHUKA C
TOKOM, B3aMO/ICHCTBHE MarHuTOB,
AJIEKTPOMArHUTHAS UHIYKIIHS, TCHCTBHE
MarHATHOTO TIOJI Ha MPOBOJIHUK C TOKOM
1 IBIWDKYIIWICS 3apsl, SIEKTPOMarHUTHEIE
KoJIeOaHUS ¥ BOJIHBL, IPSMOJIMHEHHOE
pactpocTpaHeHHe CBETa, OTPaXKCHNE,
MIpeJIOMIICHUE, HHTEePEepEHIHS,
TUudpaxus v MoJsIpU3anus CBeTa,
JUCTIepcus CBeTa; (OTOIICKTPUUCCKUI
3¢ deKT, CBETOBOC JIaBJICHHUE,
BO3HUKHOBEHHE JIMHENYATOTO CIIEKTpa
aToMa BOJIOPOJIa, CCTCCTBCHHAS U
HCKYCCTBEHHAS PaTUOAKTUBHOCTH;
Brnajienue oCHOBOITONATAIOIMU
(U3NIECKUMU TOHATHSAMH U BETHINHAMH,
XapaKTepU3YIOIUMH (PHU3HICCKHe
TIPOIIECCHI (CBA3aHHBIME C MEXaHHYECKIM
JBIKEHUEM, B3aMOJICHCTBUEM TE,
MEXaHUYECKUMH KOJIeOaHUIMHU U
BOJIHAMH; aTOMHO-MOJICKYJIAPHBIM
CTPOCHHUEM BEIIECTBA, TEIUIOBBIMHU
IPOIIECCAMH; AIEKTPHUCCKUM U
MATrHUTHBIM TOJISIMH, SIICKTPHUCCKUM
TOKOM, 3JICKTPOMArHATHBIMU
KOJICOAHHUSIMHU ¥ BOJTHAMHU;, OIITHICCKUMU
SIBJICHUSIMH;, KBAHTOBBIMU SIBJICHHUSIMH,
CTPOCHHEM aTOMa M aTOMHOTO si/pa,
PaArOaKTHBHOCTHIO); BIIAJCHUE
OCHOBOTIOJIAT AOIIMHU
ACTPOHOMHUYECKUMH TTOHSATHAMH,
TTO3BOJISIIOIIMMHE XapaKTepU30BaTh
MPOIIECCHI, MPOUCXOAAIINE Ha 3BE3/1aX, B
3BC3/IHBIX CUCTCMAX, B MEXTaJaKTUUYECKOHN
CpeJie; NBIKEHHE HEOSCHBIX Tell,
SBOJIIOLIMIO 3BE3]1 U BeeneHHol;
Brnajenue 3aKk0OHOMEPHOCTSIMU, 3aKOHAMH
U TEOpUSAMU (3aKOH BCEMUPHOTO
srorenus, 1, 11 u 111 3akonsr HeloToHA,




JUIA JOKa3aTeNIbCTBA CBOMX
YTBEpKJICHUH, 3a/1aBaTh MapaMeTpPhl
Y KpUTEPUH PELICHUS
aKTyaJIM3UpOBaTh 33/1a4y, BBIIBUI'ATh
TUNOTE3Y €€ PELICHHs, HAXOUTh
apryMeHTBH];

- aHaJIM3UPOBATh ITOJTyYCHHBIE B X0J1€
pELICHUsS 3aa4YH Pe3yIbTaThI,
KPUTHUYECKH OLIEHUBATh UX
JOCTOBEPHOCTD, IPOTHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBHSAX;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM,
OLIEHMBATh NPUOOPETEHHBIN OIBIT;

- pa3pabaTbIBaTh IUIaH PEIICHUS
po0JIeMBI ¢ yYETOM aHAJIN3a
HMMEIOLIUXCS MaTepHaIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB; CTABUTH
poOIEMBI U 331a4H, JIOITYCKAIOIIIE
JIBTEPHATHBHBIC PEIICHUS

3aKOH COXPaHEHUsI MEXaHUUECKOM
SHEPTHUH, 3aKOH COXpaHEHHs UMITYJIbCa,
MIPUHIMI CYTIEPIIO3UIINH CHJI, TPUHLIUIT
PaBHONPABHOCTH MHEPLUUAIBHBIX CHCTEM
OTCUETa; MOJICKYJSIPHO-KHHETHIECKYIO
TEOPHIO CTPOCHHS BELIECTBA, Ta30BbIE
3aKOHBI, TIEPBBII 3aKOH TEPMOIUHAMHK;
3aKOH COXPaHEHHS 3JIEKTPHIECKOTO
3apsiaa, 3akoH Kynona, 3akor Oma nis
ydacTka nenw, 3akoH OMa IJ1s TOJTHOH
3JIEKTPUYECKOH 1eMNH, 3aK0oH J[>oynd -
Jlenna, 3aK0H 3EKTPOMarHUTHOM
MHIYKLWH, 3aKOH COXPaHEHUs DHEPIUH,
3aKOH NPSMOJIMHEWHOTO pacipoCcTpaHEeHUs
CBeTa, 3aKOH OTPA)XEHHS CBETA, 3aKOH
TIPEJIOMJICHUS! CBETA; 3aKOH COXPaHEHUS
SHEPTHH, 3aKOH COXPaHEHHs UMITyJIbCa,
3aKOH COXPaHEHHS 3JIEKTPHIECKOTO
3apsiaa, 3aKOH COXPaHEHHUs] MaCCOBOTO
yucia, nocrynartel bopa, 3akox
PanvoaKTHBHOIO paciiazia); yBEpeHHOE
HCIIOJIb30BAaHHE 3aKOHOB U
3aKOHOMEPHOCTEH NP aHaJI13e
(U3NYECKUX SIBJICHUN U MTPOIICCCOB;
Bnanenne oCHOBHBIMH METO/IaMH
HAYYHOTO TI03HAHUSI, UCTIOIb3YEMBIMU B
(u3KKe: TPOBOIUTD NPSIMbIE U KOCBEHHBIE
n3MepeHnst PU3NIECKNX BETHUHH,
BEIOMpAast ONITUMAITBHBIN CIIOCO0
N3MEPEHNS U UCIIOb3YS U3BECTHBIC
METO/IBI OLIEHKH TOTPELTHOCTEH
H3MEPEHNH, IPOBOAUTDH UCCIIEI0BAHNE
3aBHCUMOCTEH (PU3NUECKUX BENUYHH C
HCII0JIb30BAHUEM IIPSIMBIX U3MEPEHUH,
OOBSICHSITH MOJTyYCHHBIE PE3YJILTATHI,
UCIIONB3Ys (PU3UYECKUE TEOPUH, 3aKOHBI U
TIOHSITHS, U JICNIaTh BBIBOJIBI; COOIIONATh
npaBuiia 6€30MacHOTo TpyAa MpH
IIPOBEJICHUH UCCIIEJOBAaHUH B PaMKax
Y9e0HOTO KCIIEpUMEHTa U YIeOHO-
HCCIIEIOBATEIbCKON AEATEIBHOCTH C
HCIIOJIb30BaHIEM IH(PPOBBIX
N3MEPHUTENBHBIX YCTPOUCTB U
mabopaTOPHOTO 000PYIOBAHNS;
c(hOpMHUPOBAHHOCTH TPEJICTABJICHUH O
METOAaX MOJYYCHHA HAYyYHBIX
aCTPOHOMMUYECKUX 3HAHUN;
C¢hopMHUpOBaHHOCTh YMEHHUS pelaTh
pacyeTHble 3a71a4M C SIBHO 33/1aHHOM
(U3MUECKOI MOJIETIBIO, HCIIOIB3YS
(u3MUeCcKre 3aKOHBI ¥ TIPUHIUIIEL;, Ha
OCHOBE aHaJIN3a yCIOBHS 331a41
BBIOMpATh PU3HIECKYIO MOJIETb, BBIACIATh
(u3nIecKre BEMIUHBI U (POPMYIIEI,
HEOOXOANMBIE [UIS €€ PEIICHNS,
IIPOBOAUTH PACUETHI U OLICHUBATD
PeasbHOCTh MOJY4YEHHOTO 3HAUCHHUS
(U3MUECKOl BEINYNHBI; pelIaTh
Ka4C€CTBCHHLIC 3a/la4U, BbICTpanBas
JIOTHYECKH HENPOTHBOPEUNBYIO IETIOUKY
paccyXJIeHHU C OIIOPOI Ha U3yUCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE
SIBJICHUS]




OK 02. Mcnonb30Bath
COBpEMEHHBIE CPEICTBA
TIOMCKA, aHAJIM3a U
WHTEPIIpETaIH
HHpOPMaIH U
nH(pOpMAITOHHBIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 33/1a4
npodeccnoHaTbHOM
JeATeIbHOCTH

JInyHOCTHBIE PE3YyJIbTAaThl JOJIKHBI
OTpa)kaTh B YaCTH IIEHHOCTH
Hay4HOT'O ITO3HAHUS:

- chopMUpPOBAHHOCTH
MHPOBO33PEHUsI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIECTBEHHON MPaKTHKH,
OCHOBAaHHOTO HA THAJIOTE KYJIBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO
CBOETr0 MeCTa B IOJIHKYJIbTYPHOM
MHpE;

- COBEPILIEHCTBOBAHUE A3bIKOBOU U
YUTATEIbCKON KYJIbTYpbI KaKk
Cpe/ICTBa B3aUMOJICHCTBHSI MEKTY
JFOJIBMU U TIO3HAHUS MUPA;
MerarnpeaMeTHbIE Pe3yIbTAThI
JOJDKHBI OTpaxkaTb: OBlaicHUe
YHUBEPCATBHBIMH YYeOHBIMH
[I03HABATEIEHBIMU JCHCTBUSAMHE:

B) paboTta ¢ nH(OpMAaIHEi:

- BJIaJICTh HaBBIKAMH I1OJTyYESHUS
UH(OPMaLUH U3 HCTOYHUKOB PAa3HBIX
THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh OUCK, aHAJIN3,
CHCTEMaTH3aLUI0 U HHTEPIIPETALHIO
UH(MOPMALINK PA3IUYHBIX BUIOB U
(hopM npescTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3INYHBIX
(dopmarax ¢ yueToM Ha3HaYCHHS
nH(OPMAIMH U LENeBOH ay TUTOPUH,
BEIOMpAst ONITUMATBHYIO (GOpMY
MIPEICTABIICHHUS U BU3YaIH3aLHN;

- UCIIOJIB30BAaTh CPEICTBA
uH(pOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
PCICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX
OpraHU3aIl[OHHbIX 33]1a4 C
cobuoieHreM TpeboBaHUi
9PrOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTHCHBI,
pecypcocOepexeH s, MPABOBBIX U
9THYECKHX HOPM, HOPM
MH(OPMAIIMOHHOK 0€30MMacCHOCTH;

- BJIaICTh HaBbIKaMU PAaCIIO3HaBaHUA
U 3aluThl HH(OPMALHH,
uHpopMaMoOHHO# Oe30macHOCTH
JIMYHOCTH

YMmenue YUYHUTBIBATh I'PaHUIIbI TPUMCHCHUSA
W3YYEHHBIX (PU3MUECKUX MOJIEIICH:
MarepHanbHasi TOYKa, HHepLUUATbHAs
CHCTEMa 0TCYETa, HACAIbHBIN ra3; MOJICIH
CTPOCHHS Ta30B, )KUIKOCTEH U TBEPBIX
TeJ, TOYCUHBIH EKTPHUUCCKUH 3apsil,
siIepHast MOJICNb aTOMa, HYKIIOHHAsI
MO/IeIb ATOMHOTO $i/Ipa TPU PELICHUH
¢u3nIecKux 3amad;

CdhopMuUpOBaHHOCTH COOCTBEHHOM
MTO3UIIMU 10 OTHOIICHUIO K (PU3UIECKOM
uH(popMaLuK, MoTyyaeMon U3 pasHbIX
HUCTOYHHUKOB, yMeHI/Iﬁ HUCIIOJIB30BATh
IU(POBBIE TEXHOJIOTUH JUIS TIOUCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUH U
npencTaBIeHUs y4eOHON U HAy4YHO-
MOMYJISIPHO# HH(OpPMAIIUK; Pa3BUTHE
YMEHUI KPUTHYECKOTO aHaJH3a
MoJTy9aeMoi HHpOpMaIiu

OK 03. IInanupoBaTs 1
pean30BhIBATh
coOcTBEeHHOE
po(heCCUOHANBHOE U
JMYHOCTHOE PAa3BUTHE,
MPeANPUHAMATEIHCKYIO
JIeSITEITbHOCTD B
pohecCUOHANBHOM
chepe, UCTIONB30BaThH
3HAHU 0 IPaBOBOU U
(uHAHCOBOI
TPaMOTHOCTH B
Pa3TNYHBIX JKU3HEHHBIX

JInuHOCTHBIE pe3yIbTaThl TOJKHBI
OTpaxarb B YaCTH JTyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHMUSL:

- CITOCOOHOCTH OIICHUBATH CUTYAIIHIO
¥ IPUHIMATH OCO3HAHHBIC PEIICHNUS,
OpPHEHTHPYSCH Ha MOPATIHHO-
HPaBCTBEHHBIEC HOPMBI

M IIEHHOCTH;

-OCO3HaHHUE JUYHOI0 BKJIaJ B
MOCTPOCHHUE YCTOHIMBOTO OYIyIIETO;
MertanpeamMeTHbIE pe3yIbTaThl
JIOJKHBI OTpakaTh: OBNajieHHe
YHUBEPCAIBHBIMU PETYJIATUBHBIMU
NEHCTBHSIMH:

a) caMOOpraHu3alys:

ChopMupoBaHHOCTH COOCTBEHHOU
TIO3MIMH TI0 OTHOIIECHUIO K (PU3NUECKOI
MHOpPMALNH, NOITy4aeMOH U3 pa3HbIX
HCTOYHHUKOB, yMEHHUHI HCIIOIb30BaTh
U(POBbIE TEXHOJIOTUH TS TIOUCKA,
CTPYKTYPHUPOBAHUS, MHTEPIIPETALUH U
MpeICTaBICHHUS y4eOHON 1 HAYyYHO-
MOMYJISIPHO# HH(OpPMAIINK; Pa3BUTHE
YMEHHI KPUTHYECKOTO aHaIn3a
nosxyyaeMoi nHpopMaIu




CUTyalusax

- CaMOCTOSATENBHO OCYIIECTBIISATh
MO3HABATEJIBHYIO JESTEIbHOCTb,
BBISIBJIATH NIPOOJIEMBI, CTABUTH U
(hopMyIHpOBaTH COOCTBEHHEBIC
3aJa4u B 00pa3oBaTeIbHON
JIESTETPHOCTH U )KU3HESHHBIX
CUTYaIHAX;

- CaMOCTOSATENBHO COCTABIIATH TUIAH
pereHns mpodIeMbl ¢ yIeTOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEMN

Y TIpeATIOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYalLlUsM;
CHocoOCTBOBATH (POPMUPOBAHUIO U
TIPOSIBIICHUIO MIUPOKOH IpyAUILIUH B
Ppa3HbIX 00JacTsIX 3HAHUM,
ITOCTOSIHHO ITOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYpPHBIH
YpOBEHb;

0) CAaMOKOHTPOJIb:

HCTIONB30BaTh MPHEMBI Pe(ICKCHH
JUIA OLIEHKU CUTYyalluH, BEIOOpa
BEPHOTO PEILCHHS;

- YMETb OLICHUBATh PUCKU U
CBOEBPEMEHHO MIPUHUMATD PELICHUS
10 UX CHIKEHHIO

OK 04. D¢pdextuBaO
B3aUMO/ICHCTBOBATH U
padoTaTh B KOJJICKTUBE
U KOMaH e

JIMYHOCTHBIE PE3yIbTATHI JOIKHBI
OTpakaTh B YaCTH IEHHOCTH
HayYHOTO TIO3HAHUS:

-OBJIa/IcBaHNE HAaBBIKAMHU YIeOHO-
HCCIIEI0BATENIBCKON, IPOEKTHON U
COIIMAJIbHON JIEATCIHLHOCTH,
MertamnpenmMeTHbIE Pe3yIbTaThl
JOJDKHBI OTpakaTh: OBIaeHue
YHHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMHU }IeﬁCTBI/IHMHZ
0) COBMECTHAsI ICATCIIbHOCTE:

- IOHUMATh U UCIIOJIb30BaTh
MPEUMYIIECTBa KOMAaHIHOMN

¥ MHIUBUIYaTbHON paOOTHI;

- BEIOMPATh TEMAaTHKy U METOJIBI
COBMECTHBIX JCHCTBUI C y4eTOM
OOIIMX WHTEPECOB U BOZMOXKHOCTEH
Ka)KIOTO 9IeHa KOJUIEKTHBA,

- IPHHAMATH eI COBMECTHOM
JIESITEIbHOCTH, OPraHU30BLIBATh U
KOOPJMHUPOBATh IECHUCTBUS 110 €€
JOCTHXKCHUIO: COCTABJIATH IJIaH
JieficTBUH, paclpeaensaTh poJH ¢
Y4eTOM MHEHUH YYaCTHUKOB,
00CYX/1aTh pe3ybTaThl COBMECTHOU
paboTsr;

-OIIEHUBATh KA4eCTBO CBOETO BKJIaIa
¥ KQ)XXJIOTO yYaCTHUKA KOMaHIBI B
o0mmHii pe3ynpTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;
-TIpe/IaraTb HOBBIE MPOEKTHI,
OLICHUBATh UCU C ITO3UIINHN
HOBU3HBI, OPUTUHAJIBHOCTH,
MPaKTUYECKON 3HAYMMOCTH;
KOOPJWHUPOBATH U BBITIOJIHATh
paboTy B YCIOBUSIX PEANBHOTO,
BHPTYAJIHOTO ¥ KOMOMHHPOBAHHOTO

OgitajicHre YMEHUSIMA PabOTaTh B TPYIIIE
C BBITIOJTHCHUEM Pa3IMYHBIX COIUATBHBIX
pOJEH, TUTaHUPOBATh PA0OTY TPYIIIIHL,
PALMOHAIIBHO PACIPEACIATh eI TEbHOCT
B HECTAHAPTHBIX CUTYAIHSIX, aJICKBATHO
OLICHUBATh BKJIA]] KaX/I0r0 U3 YYACTHUKOB
TPYIIIBI B pELICHHE pacCMaTpUBAaEMOit
poOIeMBI




B3aUMOJICHCTBUS;

-OCYIIECTBISTh MTO3UTUBHOE
CTpaTETUIeCKOe MOBEICHHUE B
PAa3IMYHBIX CUTYAIHUSX, IPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITH
HHHALAATABHBIM.

OBageHne yHUBEPCATbHBIMA
PETyIATHBHBIME JICHCTBUSMIE:

T) IpUHATHE ceOs U IPYTUX JFOACH:
- IPHHAMATHh MOTHBBI U apTYMEHTHI
JIPYTUX JIIOAEH NpU aHalnu3e
PE3YNBTATOB AEITEIbHOCTH

OK 05. Ocy1iecTBisTh
YCTHYIO U MIUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOoCyJapCTBEHHOM
s13b1ke Poccuiickoii
denepannu ¢ yaeTom
0COOEHHOCTEH
COLIMAJILHOrO U
KyJIBTYPHOTO KOHTEKCTa

JIMuHOCTHEIE PEIYJIbTAThl JOJIKHBI
OTpa)kaTh B 4aCTH 3CTETUUECKOTO
BOCITUTAHHS:

- 3CTETHYECKOE OTHOIIECHHUE K MUDY,
BKJIFOYast 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA,
TpyJa ¥ OOLIECTBEHHBIX OTHOLICHHH;
B 00J1aCTH MaTPUOTHIECKOTO
BOCIIUTAHUS IIPOSIBIIATE:
-IIEHHOCTHOE OTHOILECHHUE K
TOCyaAapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U IPUPOTHOMY
HacJieguro, naMsaTHUKaM, TpaaullusimM
HapoJioB Poccuu, gocTmkeHusIm
Poccuu B Hayke, HCKycCTBe, CIIOPTE,
TEXHOJIOTUSIX U TPY/E;
MeranpenmMeTHbIC pe3yIbTaThI
JOJDKHBI 0Tpaxath: OBlaneHue
YHUBEPCAIbHBIMH
KOMMYHHKATHBHBIMH ACHCTBHAMH:
a) oOmeHue:

- OCYIIECTBIIATH KOMMYHHKAIMH BO
BceX cepax KHU3HH;

- Pa3BEpPHYTO W JIOTHYHO W3J1araTh
CBOIO TOUKY 3PEHHUSI C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEICTB

ChopMupOBaHHOCTD NPEACTABICHUIT O
o 1 MecTe (PU3UKU K ACTPOHOMHH B
COBPEMCHHOM HayYHOH KapTUHE MUpA, O
crcTeMoo0Opasylomiei posu Gpu3nKy B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJe
POCCHICKHX U 3apyOEIKHBIX YUCHBIX-
(U3MKOB B pa3BUTHE HAYKH; TOHUMAaHKE
(U3NIeCKOi CyITHOCTH HAOII0TaeMBIX
SIBJICHUI MHUKPOMHpA, MaKpOMHUpa U
MEraMupa, IOHUMMaHHUE pOJI aCTPOHOMUN
B IIPAKTUYECKOM JIESITEIbHOCTH YeJIOBEKa
n I[aﬂ]:HeﬁIHeM Hay4YHO-TCXHUYCCKOM
pa3BUTHH, poin GU3UKH B HOPMUPOBAHUH
Kpyrosopa u (hyHKIHOHATIBHOI
IPaMOTHOCTH YeJIOBEKA ISl PEILCHUS
MPaKTHYECKUX 3a1a4

OK 07. CogmeiicTBOBaTH
COXPaHECHHUIO
OKpYXarolleu cpepl,
pecypcocOepekeHuIo,
MPUMEHSITh 3HAHUS 00
W3MEHECHUH KITMMAaTa,
TIPUHIHITBI
OepEeKITUBOTO
MPOU3BO/ICTBA,

3 PEKTHBHO
JIECTBOBATH B
YpE3BBIYANHBIX
CUTYAIIUAX

JIMYHOCTHBIE PE3yIBTATHI JOIKHBI
OTpakaTh B YaCTH IKOJIOTUICCKOTO
BOCIIMTAHHS:

- c(hOpMUPOBAHHOCTB IKOJIOTHUECKON
KyJIbTypbI, TOHUMAaHUE BIASHII
COLMATBHO-3KOHOMHYECKHX
MIPOIIECCOB Ha COCTOSIHUE MTPUPOTHOM
Y COLMAIbHON CPEeIbl, 0CO3HAHNE
TJI00aJILHOTO XapakTepa
HKOJIOTUUECKHX ITpo0Iiem;

- IUJIAHUPOBAHUE U OCYIIIECTBICHHE
JIEHCTBUH B OKpY’Kalolllel cpejie Ha
OCHOBE 3HAHUS LIeei yCTOWIUBOTO
Pa3BUTHS YCIIOBEUECCTBA;

AaKTHBHOE HENPUSITUE IEHCTBUH,
TIPHHOCSIIUX BPe] OKPYKAFOIEH
cpene

ChopMHUPOBaHHOCTH YMEHHS TIPUMEHSTh
TIOJTyYEHHbIE 3HaHUS U1l OOBSICHEHHS
YCIIOBUI POTEKaHUs (PU3NIECKIX
SIBIICHUI B IPUPOJIE U JUISl IIPHUHATHSA
MIPAaKTHYECKHX PEIICHUH B TOBCEAHCBHON
JKU3HU UTS o0ecrieueHns 0€30acHOCTH
pu 00panieHn ¢ OBITOBEIMH TPHOOpaMu
1 TEXHUYECKHMH yCTPOMCTBaMH,
COXpaHEHHMsI 3JI0POBbs M COOIIOICHHS
HOPM 3KOJIOTHYECKOTO MOBE/ICHHS B
OKpYy>Karolleil cpejie; IOHMMaHHe
HEOOXOAMMOCTH IPUMEHEHUS
JOCTIKEHUH (DM3UKU M TEXHOJIOTHI

JUISL pAllMOHAIIBHOTO MPUPOJIOIOIB30BaHUS




3. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHOM AMCUMIIIMHBI M BUABI Y4e0HOH padoThI
OVIIL.6 Pusuka

Bua yuyeoHoii pa6oThI

O0BeM B yacax

MaxkcuMajibHasl yueOHasi Harpy3Ka 180
Oo0si3aTesibHAs ayIUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 160
B TOM YHUCJIE:

TEOPETHUECKOC 00yUCHHE 38
MPAKTUYECKUE 3aHSITUS 62
J1a00paTOPHBIC PAOOTHI 60
CamocrosiTesibHasi padoTa 8
ITpoMexkyTOYHAS aTTEeCTAIUS 12

MIPOBOJIUTCA B popMe IK3aMeHa B 2 CEMECTpe

10




3.2. TemaTnuyeckuii IUVIaH U COAePKaHUE Y4eOHOM TUCHHUIINHBI

OVII.6 ®usznka
HaumenoBanue Conep:xkanue yueOHOro MaTepuasa (0CHOBHOe U MPo¢ecCHOHATILHO OPHMEHTHPOBAHHOE), 1a00paTOPHbIE U Ob6bem | Dopmupyemble
pa3iesioB M TeM NMpaKTHYeCKUe 3aHATHUS, MPUKJIATHOH MOTYJIb (IPH HAJTAYINN) 4acoB KOMIIETeHI[HH
1 2 4
Pazgen 1. ®u3uka U MeTOAbI HAYYHOI0 MO3HAHUS
Tema 1.1 Coaep:xkanue yueOHOro MmaTepuasia 2 OK 03
Beenenue ®dm3nKa - HayKa o Ipupoae. HaydHsre MeTOIBI TO3HAHUS OKPYXKAFOIIETO MUApPa. POJb SKCIIEpUMEHTa M TSCOPHH B TIPOIIECCE OK 05
MTO3HAHUS PUPOBI. DKCIIEpUMEHT B (u3nke. MonennpoBanne GU3NIECKAX SBICHUN U MPoIieccoB. HaydHbIe THIOTE3HI.
Om3nUecKue 3aKOHBI U TCOPUH. [ paHUIIBI IPUMEHIMOCTH (PU3UIECKUX 3aKOHOB. [IpuHIHI cooTBeTCTBHS. PONbh 1 MecTo
(u3uKu B GOPMUPOBAHNH COBPEMEHHONW HAYYHOW KApTHHBI MUPA, B IPAKTUIECKON ACSITEITLHOCTH JTIOACH
Paszgen 2. Mexanuka 40 OK 01
Tema 2.1 Conep:xanue yueGHOro MmaTepuasia 6 8§ 8i
Kunematnka Mexanuueckoe Apuxende. OTHOCHTEILHOCTh MeXaHHYecKoro Apkenus. Cucrema orcyera. Tpaekropus. Ilepemelienue, OK 05
CKOpOCTB (CpeqHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTB) M YCKOPEHNE MaTepHUANbHOW TOUKH, UX MPOESKIIH HA OCH CHCTEMBI OK 07
koopaunHaT. CIoXeHne IepeMeIIeHNH U CI0KeHHe CKopocTeil. PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSIMONIMHEIHOE
JBIKeHue. [ paduky 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI, yTH U MepEeMEIICHHS MaTepUalTbHON TOUYKH OT
Bpemenu. CBOOOIHOE MasieHue. Y CKOpeHHne CBOOOAHOTO najaeHus. KpuponuHelHoe ApwkeHue. J[BrkeHne MaTepruaibHON
TOYKH 10 OKPY>KHOCTH C MTOCTOSIHHOM 10 MOJIYJII0 CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEHHAs! CKOpocTh. Ilepros u yactoTta
obpamienus. [lenTpocTpeMuTensHOE yeKOpeHue. TexXHIUSCKHE yCTPOHCTBA U MPAKTHUECKOE IPUMCHEHUE: CITUIOMETD,
JIBUXKEHHE CHAPSIOB, IIeNHbIE U peMEHHbIE NIepeIaun
[IpakTHyecKHe 3aHATH
[IpakTrueckue paboOTHI:
M3mepeHne MrHOBEHHOM cKOpocTH. MccnenoBanne COOTHOLIEHHS MEXKAY MYTSAMHU, IPONHACHHBIMU TEJIOM 3a
MTOCTICIOBATEIBHEIC PABHEIC TPOMEKYTKH BPEMEHH IPH PABHOYCKOPESHHOM JIBIXKCHHHU C HAYaIbHOHN CKOPOCTHIO, paBHOU
Hy0. M3ydeHne MBMKCHHUS MAaprKa B BI3KOH KUAKOCTH. V3yueHne IBIKCHHUS Tella, OpPOIMICHHOTO TOPH30HTAIEHO
Tema 2.2 Coaep:xkanue y4eGHOro MmaTepuaJa 8
lnHamuka

IIpunnun otHocutensHoctu I'anunesd. IlepBrit 3akoH HeroToHa. MHepruansHble cucTeMsl oTcueTa. Macca tena. Cua.
[punnun cynepno3uuu cui. Bropoit 3axon HeroToHa U1 MaTepHanbHON TOUKU B MHEPLIMATIBHOM CUCTEME OTCUeTa
(MCO). Tpernii 3akon HproToHa [UIs MaTepHaIbHBIX TOYEK. 3aKOH BCEMHUPHOTO TsroteHns. Cra tsoxectd. [lepsas
KocMu4eckast ckopoctb. Cuia ynpyroctd. 3akoH ['yka. Bec tena. Tpenne. Bunbl Tpernst (10Ko0st, CKOJIBXEHHs, KaUCHHU ).
Cua tpenus. Cyxoe Tpenue. Cria TpeHHUs CKONBKEHHS U cuiia TpeHus mokos. Koaddumment tpenns. Crna
CONPOTHUBIICHHS TIPH ABMXCHUH TeJla B )KUAKOCTH WK Tase. [locTymarensHOe 1 BpamaTesbHOE JBIKEHNE a0COIIOTHO
TBepIOoro Tena. MOMEHT CHIIBI OTHOCHTEIBHO OCH BpamieHus. [lnedo cunbl. Y cmoBust papHOBecHs TBepaoro Tena B CO.
TexHudeckne ycTpolCcTBa M NPaKTHIECKOE TPUMEHEHHUE: MOIINITHUKHY, IBH)KEHHE NCKYCCTBEHHBIX CITyTHHUKOB

IIpakTuaeckue 3aHsATHS

IIpakTryeckre paboThI:
W3yuenue qBrKeHUs OpycKa 110 HAKJIOHHOW IJIOCKOCTH IO/ JIEHCTBHEM HECKOJBKHMX CHIL McclieloBaHme 3aBUCHMOCTH

11




CHJI yIIPYTOCTH, BO3HUKAIOIIUX B JIe(OPMUPOBAHHON IIPYKUHE U PE3MHOBOM 00paslie OT BEIMUUHBI UX AedopMalin

JlaGopaTopHble 3aHITHS

JlabopatopHas paboTta 1. MccrnenoBanue ycaoBUil paBHOBECHS TBEPIOTO TeJla, UMEIOIIET0 OCh BPAICHHUS

10

Tema 2.3
3aKOHBI COXpaHEHUS
BMEXaHHKe

Conep:xkanue yueGHOro marepuasia

Mexann4deckast paboTta 1 MoutHocTs. KnHetnueckas saeprus. [loreHunansHas sHeprus. 3aKoH COXpaHEHU MEXaHUIECKOH
sHepruu. PaboTa CHIIbI TSHKECTH M CHITHI yIpyrocTH. [IpruMeHeHne 3akoH0B coXpaHeHus. Ficronb30Banue 3aKOHOB MEXaHUKA
JUTsl OOBSICHEHHS IBM)KEHHSI HEOSCHBIX TEJ M TSl Pa3BUTHSI KOCMHUYECKHUX NCCIIEIOBAHHUHN, TPAaHHIIBI IPHMEHUMOCTH
KJIacCHUYECKOH MexaHUKH. VIMITyIbC MaTepuanbHOil TOUKH (TeNna), CHCTEMbI MATEPHATIBHBIX TOYEK. VIMITyIbC CHIIBI 1
M3MEHEHHEe UMITYJIbca Tea. 3akoH coxpaneHus nmmnyisca B ICO. PeaktuBHoe nBmxenne. Padora crmpl. MOITHOCTB
cuiel. Kunetndeckas sHeprus MaTepuanbHOM Touku. Teopema 00 M3MEHEHNH KMHETHYeCcKor sHeprun. [loreHnuansaas
sHeprust. [loTeHmanbHast 3Heprus ynpyro aehopMUPOBaHHOM MpYKUHBL. [loTeHIMaNbHas SHEPrHs Tea BOIU3H
noBepxHoct 3emin. [loTeHIManbHBIE M HEMOTEHIUAIBHBIE CHITb. CBA3b PaOOThI HEMOTEHIMAIBHBIX CHII C U3MEHEHUEM
MEXaHHYECKOM SHEpIUu CUCTEMBI Tel. 3aKOH COXPAHEHUs] MEXaHUYeCcKOl sHepruu. YIpyrue U Heynpyrue CTONKHOBEHHUS

HpaKTI/I‘{eCKI/Ie 3aHATHA

[IpakTrueckue paboTHI:

W3ydeHue cBsi3u CKOPOCTEH Tel MpH HeynpyroM yaape. VccnenoBaHue cBsi3i pabOThI CUITBI ¢ H3MEHEHHEM MEXaHUYECKOMH
9HEPIHH Tena.

TexHnyeckue yCTpOWCTBA U MPAKTHYESCKOE IPHMEHEHHE: BOJOMET, KOIIep, MPYKHUHHBIA MMUCTONET, IBIKCHHE
HCKYCCTBEHHBIX CIIyTHHKOB U PAKeT.

Hcnonp3oBaHne 3aKOHOB MEXaHHUKH 1 OOBSICHCHHS [BIKCHUSI HEOSCHBIX TEN M TS Pa3BUTHS KOCMUYECKUX
HCCIICIOBAaHM, TPAHHIIBI IPIMEHUMOCTH KJIACCHYCCKOM MeXaHUKU. IMHUTAIMS HEBECOMOCTH

JlaGopaTopHble 3aHITHS

JlabopatopHas pabota 2. MccnenoBanne CBsI3U pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYIESCKOH SHEPTHH Tella Ha IpuMepe
PaCTSKCHUS PE3MHOBOTO XKTyTa

Pazgen 3. MoJiekynsipHasi pU3HKA M TePMOJHHAMHKA

34

Tema 3.1
(OCHOBBI
MOJICKYJISIPHO-
[KHHETHYECKOM
TCOPUH

Conep:xkanue yueGHOro Mmatepuasia

OCHOBHBIE TIOJIO)KEHUS MOJICKYIIIPHO-KMHETHIECKOW TEOPHU M UX OTBITHOE 000CHOBaHME. bpoyHOBCKOE IBHKCHUE.
Hduddysus. Xapakrep IBHKESHUS U B3aUMOICHCTBHS YacTHII BerecTBa. MoIeu CTpOSHHSI Ta30B, JKAIKOCTEH U TBEPABIX
TeN U 00BSCHEHNE CBOMCTB BEUIECTBA HA OCHOBE ATHX Mozesei. Macca u pa3Mepsl MoseKyr. KomaecTBo BemecTa.
[ocrostanas ABoranpo. TemmoBoe paBHOBecHe. Temmeparypa u ee n3mepenue. lllkana remneparyp Llenscus. Monens
nuaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIECKYIISIPHO-KHHETUIECKOI TEOPHH WACATBHOTO ra3a. AGComoTHas
TeMIIepaTypa Kak Mepa CpeHell KHHETHUECKOH SHEPTUH TEIUIOBOTO IBIDKEHUS JacTull rasa. [llkana Temmepatyp
KenbBuna. ['a3oBbIie 3ak0oHBI. YpaBHeHne MenneneeBa-Kaneiipona. 3akon JlansToHa. M3omporiecchl B uaeaibHOM Tase ¢
HIOCTOSIHHBIM KOJIMYECTBOM BelliecTBa. ['paduueckoe npeacraBieHre H30IPOLECCOB: H30TEpMa, H30X0pa, H300apa.
TexHHUECKUE YCTPONCTBA U IIPAKTHUCCKOE IPUMEHEHHUE: TEPMOMETP, bapoMeTp

HpaKTI/I‘{eCKI/Ie 3aHATHA

[NpakTuueckue paboTsl: M3MepeHre Macchl BO3IyXa KilacCHOM koMHaTe. MccnenoBaHne 3aBHCUMOCTH MEXIY
napamMeTpaMu COCTOSIHUS Pa3peKeHHOT0 rasa

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

12




JlaGopaTopHast pabota 3. M3yueHre OJHOrO U3 M30MPOIIECCOB

Tema 3.2
OCHOBEI
TePMOIUHAMUKH

Conep:xkanue yueGHOro Mmatepuasia

Buytpennss sueprus. Pabora u termonepenayda. KonndectBo TeuoTsl. YpaBHEHHE TemIoBoro 6ananca. IlepBoenauano
TepMoIMHAMHUKH. AnnabaTHbIH nporecc. Bropoe Hawano TepmomuHamuky. Teroeie apurarenu. KIIJ[ Temmosoro
neuratens. Oxpana npupoasl. TepmoauHaMudeckas cucteMa. BHyTpeHHSS SHeprus TEPMOANHAMHYECKON CHCTEMBI U
CrocoObI ee n3MeHeHHs1. KosmuecTBo TemioThl U padota. BHYTpeHHsIs1 3HEpIysl 0IHOATOMHOTO HICaNIbHOTO Ta3a. Bubl
TEeIUIoNEepe1aun: TeI0NPOBOJHOCTD, KOHBEKIIMS, H3IydeHHUe. Y IeNbHas TeII0EMKOCTh BenlecTBa. KoanuecTBo TemnoTs
ripu rerutonepenayde. [lonsitue 06 annabarnom nponecce. IlepBolil 3akoH TepMoIUHAMUKH. [IprMeHeHNe IepBOTro 3aKOHa
TEepMOAMHAMUKH K n3omporeccaM. [ papuueckas nHTeprperanus paboTsl raza. Bropoii 3akoH TepMOIMHAMUKH.
HeobGparumocTs nporieccoB B npupoae. TenoBsle MamuHbl. [IpHHIMIET 1elcTBHS TEeIOBEIX MalnuH. [IpeobpazoBanns
SHEPrUH B TEIUIOBBIX MamuHax. KoadduimenT nonesnoro aeictus temnoBoi MamuHbl. L{ukn Kapao u ero
K03()HUIMEHT TOIe3HOTO NEHCTBHS. DKOIOTHUECKHE POOIEMBI TETIIIO3HEPTeTHKH. TeXHIUECKHe yCTpoiicTBa 1
MIPAaKTHYECKOE MPUMEHEHHNE: IBUTaTeNIb BHYTPEHHETO CTOPAHUsI, OBITOBOM XOJIOMIBHUK, KOHIUIIMNOHED

JlaGopaTopHble 3aHATHSA

Jlaboparopnas padota 4. 3MepeHue yieabpHON TSII0EMKOCTH

Tema 3.3
IArperaTHbIe
COCTOSIHHSIBEILIECTBA
1 (azoBbie
[EepEeXObl

Copep:xanue yueOHOro MaTepuaia

[TapooOpazoBanue 1 KoHIeHcaMs. Vcnapenue U kurneHne. AOCOIIOTHAsE 1 OTHOCUTEIbHAS BIaKHOCTh BO3yXa.
Haceimennstii nmap. Y aenpHast TemioTa napooOpa3zoBaHus. 3aBUCUMOCT TEMIIEpATYpbl KUIIEHUS OT AaBieHus. TBepaoe
teno. Kpucrannnaeckue n amopdHsIe Tena. AHH30TPOIHSI CBOWCTB KpHUCTALIOB. JKunkne kprucramuiel. COBpeMEeHHBIE
Matepuainsl. [InaBnenue n kpuctaum3anys. Y AeibHas TeIoTa iasnenns. Cybaumanus. YpaBHEHHE TEIUIOBOTO OaaHca

HpaKTI/I‘leCKI/IC 3aHATUA

HpaKTI/I‘leCKaH pa60Ta: TexHnueckre YCTpoﬁCTBa U MMPAKTUYCCKOC MPUMCHCHHUEC: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP,
TCXHOJIOTHH IMOJYYCHHUA COBPECMCHHBIX MATCPpHUaIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOT'HH

JlaGopaTopHbIe 3aHATHSA

JlabopatopHas paboTa 5. OnpeaencHre BIAKHOCTH BO3TyXa

Paznen 4. DaexkTpoamHaMuKa

40

Tema 4.1
DIEKTPOCTATHKA

Conep:kaHue y4e0HOro MaTepuaja

OnexTpu3anys TeNl. DIeKTPUIeCKHi 3apsil. [[Ba BuIa 3JeKTpUIecKuX 3apsnoB. [IpoBOTHIKY, IUINEKTPUKH U
HOJIYTIPOBOJTHUKHU. 3aKOH COXpaHEHHs DIIEKTPUYECKOro 3apsiaa. BaaumonelictBue 3apsnoB. 3akoH Kynona. Todednsiid
ANEKTPUYUECKHH 3apsil. DIeKTpryeckoe nose. HanpspkeHHOCTh ANIeKTpUuecKkoro modist. [IpuHIun cyneprno3unnu
ANIEKTPUYECKUX MoJIel. JIMHUM HaNpsHYKEHHOCTH 3JIEKTPUYEcKOoro moiisi. PaboTa cuit a5IeKTpoCcTaTHYeCcKoro Mos.
[Morenuman. PazHocts notenmanos. [IpoBOIHUKY M JUAIEKTPUKH B DIIEKTPOCTATHYECKOM Tote. JluanekTpuydeckas
MIPOHUIIAEMOCTb. DIEKTPOEMKOCTh. KoH/IeHcaTOp. DIeKTPOEMKOCTh INIOCKOT0 KOH/IGHCATOpa. DHEPIUs 3apsHKEHHOTO
KOHJICHCaTopa

HpaKTI/I‘leCKI/IC 3aHATUA

[pakTryeckue paboTer: M3MepeHue AIeKTpOEeMKOCTH KOHACHCATOpa. TeXHnIeCKne YCTPOCTBa M MIPAKTHICCKOE
MIPUMEHEHHE: IIEKTPOCKOIL, SJIEKTPOMETP, SJICKTPOCTATHUICCKAS 3aIIUTa, 3236 MIICHIE JIIEKTPOIPHOOPOB, KOHACHCATOP,
KOIIMPOBAJIBHBIN aIllIapaT, CTPYWHBIN IPHUHTED

Tema 4.2

Conep:xkaHue yue0HOro MaTepuaia

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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[locTOSTHHBIN

TOKH B pa3sIHUHBIX
cpenax

PIEKTPUUYECKUN TOK.

DNEeKTPUUECKU TOK. Y CJIOBHSI CYIIECTBOBAHUS AIIEKTpUUeckoro Toka. Mcrounuku Toka. Cuna Toka. [locTOSIHHBIHN TOK.
Hanpsoxenne. 3akon Oma 11 ygacTka Ieny. DJIeKTPUYECKOe CONPOTUBIICHUE. Y AeTbHOE CONPOTUBIICHUE BEIIIECTBA.
[ocnenoBarensHOE, NapayuIeIbHOE, CMEIIaHHOE COEANHEHNE POBOIHUKOB. PaboTa 31eKTpuyeckoro Toka. 3akoH
Jxoyns-Jlenna. MOLTHOCTB 2JIEKTPUYECKOTO TOKA. DJIEKTPOABUAKYIIAsA CUIIA U BHYTPEHHEE CONPOTUBIECHUE HCTOYHHUKA
Toka. 3akoH OMa 151 TOJTHOM (3aMKHYTOM) asiekTpuueckoii nenu. Kopotkoe 3ampIkanne. JIEKTPOHHAs IPOBOANMOCTD
TBEPJIBIX METAIIOB. 3aBUCHMOCTb COITPOTHBIIEHHS METAILUIOB OT TeMIepaTypbl. CBEpXIIPOBOJUMOCTb. DIEKTPHUECKUI TOK
B BakyyMe. CBoicTBa 3JIEKTPOHHBIX ITydkoB. [lomynpoBoganku. CoOCTBEHHAs! M IPUMECHAS IIPOBOIMMOCTh
MoITynpoBoHUKOB. CBo¥icTBa p-n-nepexoaa. [1omynpoBogHUKOBBIE TPUOOPEL. DIEKTPHUECKHI TOK B PACTBOpPax H
pacruiaBax 3J1€KTPOJIUTOB. DIIEKTPOIUTHUECKAS AUCCONUALINS. DIEKTPOIN3. DIEKTPUIECKUH TOK B rasax.
CaMOCTOSATENIbHBIN U HeCaMOCTOSTSIbHBIN pa3psa. Monnus. Ilina3zma

IIpakTuueckue 3aHATUSA

IIpakTrueckas padora: TexHundeckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCTaT,
HCTOYHHUKHU TOKA, 3JIEKTPOHATpeBaTEIbHbIC TPUOOPHI, SITEKTPOOCBETUTENBHBIE TPHOOPEI, TEPMOMETP CONPOTHUBIICHHUS,
BaKYyMHBIH JTNOJI, TEPMUCTOPBI M ()OTOPE3UCTOPHI, OTYIPOBOIHUKOBBIHN JIMO/I, TaJIbBAHUKA

JlaGopaTopHble 3aHITHS

JlabopatopHas paboTa 6. M3yueHre CMEIIaHHOTO COSTUHEHHUS PE3UCTOPOB.
JlaGoparopnas padota 7. MI3aMepeHne 3JIeKTpOABMIKYINEH CHIIBI HCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS

10

Tema 4.3
IMarauTHOE 1oJe.
DJIeKTpOMAarHUTHasI
MHTY KLU

Conep:xkanue yueGHOro Mmatepuajia

ITocrostHHBIE MarHUTHI. B3anMoaeliCcTBHE NOCTOSHHBIX MArHUTOB. MaruutHoe nojie. BekTop MarHUTHON MHYKIIHU.
IIpuHIMnD cyneprno3uuuyu MarHuTHLIX noJaeil. JIMHuy MarHuTHOM MHAYKUKK. KapThHa MTMHUI MarHUTHON MHTyKIUU OIS
MTOCTOSIHHBIX MarHUTOB. MarHUTHOE IOJIE MPOBOAHUKA ¢ TOKOM. KapThHa JIMHUHM HHAYKIUH MArHUTHOTO TIOJIS AJTMHHOTO
MIPSAMOTO NPOBOJHMKA U 3aMKHYTOT'0 KOJIBIIEBOTO IIPOBOJHMKA, KaTyIIKH ¢ TOKOM. OmnelT Opcrena. Bzanmozelictene
IPOBOIHHUKOB ¢ TOKOM. Cuia Amriepa, ee MoIynb 1 Hanpasienue. Cuna JlopeHna, ee MOIynb U HanpasJeHue. JIBikeHne
3apsDKEHHON YacTHIIbI B OJJHOPOJHOM MarHUTHOM moJje. Pabora cunbl JlopeHna. SIBnenne anekTpoMarHUTHOW HHAYKIIHH.
[ToTok BekTOpa MarHUTHON MHIYKLIUHU. DIEKTPOIBIKYIAs CUIa UHAYKIUHU. 3aKOH 3J€KTPOMAarHUTHON MHIYKIIUN
®apanes. Buxpepoe anekrpuueckoe nosie. NeKTPOABIDKYIAs CUla HHIYKIMY B IPOBOJHUKE, ABHKYIIEMCS
MOCTYNATENIBHO B OJHOPOAHOM MarHuTHOM none. Ipasuino Jlenna. MHAyKTUBHOCTS. SIBI€HHE CAMOUHTYKIIUH.
ONEeKTPOABMKYILAS CUIA CAMOUHAYKIMY. DHEPrHsi MArHUTHOT'O MOJIs KaTYHIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE 110JIe

HpaKTI/I‘{eCKI/IC 3aHATUA

HpaKTI/I‘leCKPIC paﬁOTBIZ I/I3y‘-ICHI/Ie MAarHvuTHOT'O MOJIA KaTyYHIIKU C TOKOM.
Texunaeckne YCTpOﬁCTBa U MPAKTUYCCKOC MPUMCHCHUEC: IIOCTOAHHBIC MAIHUTBI, JICKTPOMArHUThbI, 3JICKTPOABUTATECIIb,
YCKOPHUTEIN 3JIEMCHTAPHBIX YaCTUILl, MHAYKIOWMOHHAA 11CYb

JlabopaTopHble 3aHATHS

JlabopaTophast paboTta 8. McciienoBanue gefCTBUS MOCTOSHHOTO MarHuTa Ha PaMKy ¢ TOKOM
JlabopaTopHast paboTa 9. M3yueHne sIBICHNS 3IEKTPOMAarHUTHOW MHIYKITHH

Pasgen 5. Korebanust v BOJIHBI

22

Tema 5.1

Conep:xanue yueGHOro Mmatepuajia

OK 01

14




IMexaHUYEeCKHE U
PIEKTPOMArHUTHBIE
[KosIeOanust

KonebarenbHas cucrema. CBoOoHBIE MexaHndeckue Konebanus. ['apmonnueckue konebanus. [lepron, uacrora,
aMIUTUTyAa U (asza konebanuid. [IpyKHMHHBIA MasTHUK. MaTeMaTHYeCKUi MasSTHUK. Y pABHCHUEC TAPMOHUYCCKHAX
kosiebanuii. [IpeBpareHue sHepruy Mpyu rapMoHNUYecKuX Kosiebanusx. KonebarensHblil koHTYp. CBOOOHBIE
JIEKTPOMAarHUTHBIC KOJICOaHHS B HICaTbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEK/Ty MEXaHHYECKUMU U
3JIEKTPOMAarHUTHBIME KoneOaunsamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUH B HJI€aJIbHOM KOJIe0aTeIbHOM
KoHType. [IpencraBienue o 3aTyXaromux KonebaHusx. BeIHyX/IeHHbIe MexaHuecKkne Koebanus. Pe3onanc.
BriHyXIeHHBIE 2IeKTpOMarHuTHEIE KoneOanus. [lepemenHbIi Tok. CHHYCOMIAIbHBIN TepeMeHHbIH TOK. MOITHOCTB
MIEPEMEHHOTO TOKa. AMIUTUTYTHOE U ICHCTBYIOIIEe 3HAYEHHUE CHIIBI TOKA M HanpspkeHus. Tparchopmatop. [Iponssozactso,
nepesiada v NoTpeOIeHNe IEKTPUIECKON S3HEPTHU. DKOJIIOTHYECKNE PUCKU TIPH MPOU3BOJICTBE 3JEKTPUIECKON 3HEPTHH.
KynpTypa HCHoNb30BaHUs JIEKTPOIHEPTUH B IOBCEHEBHOM KHU3HU

IIpakTuyeckue 3aHsSTHs

[paktrueckue pabotsl: MccienoBanue 3aBUCUMOCTH TIEPHOJIa MAIIBIX KOJIeOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChl
rpy3a. TexHuuecKkue yCTpoucTBa U MPaKTHIECKOE IPUMEHEHNE: 3JIEKTPUIECKUI 3BOHOK, TeHEpaTop IEePEMEHHOTO TOKa,
JIMHUU BJIeKTporepeaay

JlaGopaTopHble 3aHITHS

JlabopatopHas padota 10. MccnenoBanue mepeMeHHOTO TOKa B IIEMH U3 MOCICIOBATEIHHO COCTUHCHHBIX KOHACHCATOPA,
KaTYIIKH M PE3UCTOPa

Tema 5.2
IMexaHHYeCcKHE U
PIEKTPOMAarHUTHbIE
IBOJTHEI

Conep:xanue yueGHOro MmaTepuajia

MexaHn4ecKkye BOJIHBL, yClIoBus pacnpoctpaHenus. [leproa. CkopocTs pacripocTpaHeHus U AanuHa BoaHbI. [lonepeunsie u
NpooJbHBIE BOJIHBL. VHTEepdepeHnns u audpakiys MexaHn4ecKiX BoJH. 3ByK. CKOpocTh 3ByKa. [ pOMKOCTH 3ByKa.
Bricora Tona. TemMOp 3ByKa. DJIeKTpOMAarHUTHbIC BOJHBL. Y CIIOBHS H3JIy4YESHHS AJIEKTPOMArHUTHBIX BOJH. B3anMHast
opueHrarus BekTopos E, B, v B anekTpomarauTHoi BosiHe. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJH: OTPaskeHHE,
TIpeioMIIeHUE, TIoNIsIpr3alys, Tudpaxums, narepdepenuus. CKOpocTh MEKTPOMarHUTHBIX BoJH. [1Ikana
9JIEKTPOMArHUTHBIX BOJH. [IpMeHeHNe 2JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U ObITY. [IpHHIMIBI pagrocBs3u 1
TeneBuaeHus. Paguonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHHE OKpYIKaroIled cpebl

IIpakTraeckue 3aHsATHs

[Ipakruyeckas padora: TexHHIeCKHE YCTPOICTBA M MPAKTHIECKOE IPIMEHEHIE: My3bIKaTbHbIE MHCTPYMEHTEI,
YIBTPa3BYKOBas JUATHOCTHKA B TEXHUKE M MEIUITMHE, pajap, paauoNpUEMHHNK, TSICBU30D, aHTeHHA, TeedhoH, CBY-neun

Tema 5.3
OnTrka

TI'eomerpuueckas ontuka. [IpsMosnHeliHOE pacipocTpaHEHUE CBETa B ONHOPOAHOM cpene. JIyu cBeta. ToueuHblit
HCTOYHHK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHMs cBeTa. IlocTpoeHne n300pakeHNH B IIIOCKOM 3epKalle.
IIpenomienue cBeta. 3aKOHbI IIPENOMIIEHUS cBeTa. AOGCOIOTHBIN MOKa3aTelb npeaomieHus. [loqHoe BHyTpeHHEe
oTpaxeHnue. [IpefenbHbIN yroi MogHOro BHyTpeHHero oTpaxkenust. Jlucnepcus ceeta. CloxHbINH cocTaB 0€/I0ro CBeTa.
[[Ber. Cobupatomiye 1 pacceuBaroniye JuH3bl. ToHkas inH3a. DoKycHOE pacCTOSIHUE U ONTUYECKAst CHJIa TOHKOW JIMH3BI.
INoctpoenue u3o0paskeHU B COOUPAIONIMX U PacCEeUBAIONIMX JIuH3aX. PopMyna TOHKOH JTUH3BL YBEJIMUECHHUE, JaBAEMOE
nuH30M. [Ipenens! mpuMeHNMOCTH TreoMeTpuYecKoi onTuky. BoHoBas ontuka. MHTepdepenus ceera. KorepentHbie
WCTOYHHKH. Y CJIOBHS HAOJIOICHHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEp(EpEHIIMOHHOI KapTHHE OT IBYX CHH(A3HBIX
KOTEPEHTHBIX UCTOYHHKOB. Jndpakus ceera. ndpaknronnas penietka. Y caoBre HaOMOACHUS ITTaBHBIX MAaKCHMYMOB
IIPY ITaeHUH MOHOXPOMATHYECKOT'0 CBETa Ha ANGPPAKIMOHHYIO pemeTky. [lonspusanus cBeTa

HpaKTI/I‘IeCKI/IC 3aHATUA

[pakTuyeckue padoTer: HabnromeHue qucriepcuu cBeta. TeXHUYIeCKHe YCTPOWCTBA U MPAaKTHIECKOE TPUMEHEHHE: OUYKH,
nyma, hoToanmnapar, IpOSKITMOHHBIHN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(MPAKITHOHHAS PEIIETKA,

OK 02
OK 04
OK 05
OK 07
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oJjApona, TEJICCKOII

JlaGopaTopHble 3aHITHS

JlabopatopHas pabota 11. OnpeneneHue mokasaresst IPeIOMICHHUS CTEKIIa
Jlaboparopnas padota 12. MccnemoBanue cBONMCTB H300pakKeHHH B JIMH3aX

Pa3gen 6. OcHOBBI cienia/IbHON TEOPHH OTHOCHTEIBHOCTH

Tema 6.1
OCHOBBI TEOPHH
OTHOCHTEJILHOCTH

Conep:xkanue yueOHOro MmaTepuasia

FpaHI/II_[I)I NMPUMEHUMOCTU KJIACCHYECKOM MEXaHUKH. HOCTyJ'IaTLI CHGHI/I&HLHOﬁ TCOPUU OTHOCUTCIIbHOCTU:
HWHBAPUAHTHOCTb MOAYJISI CKOPOCTU CBETA B BAKYYMC, IPUHIHNIT OTHOCUTCIIBHOCTHU OnHmTerHa. OTHOCUTEILHOCTD
OJHOBPEMCHHOCTHU. 3aMGZ[J'I€HI/Ie BPEMCHHU 1 COKpAIlICHUEC AJINHBI. 3H€pFI/I$[ 1 UMITYJIBC pGHﬂTHBHCTCKOﬁ qaCTHUIbI. CBs13b
MAacCcChI C C-)HCpFPICﬁ 1 UMITYJIbCOM pCHﬂTHBHCTCKOﬁ HaCTHUIEbI. 3Hepr1/m IIOKOA CBO60,I[HOI>1 HaCTUIbI

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3gen 7. KBanToBas ¢pusuka

Tema 7.1
D71€MEHTBI
KBAHTOBOM ONTHKHU

Coaep:xkanue yueGHOro Mmatepuasia

®otonbl. ®opmyna [Inanka cBs3u sHepruu GoToHa C €ro 4acToToi. DHEeprust U UMITyJIbC poroHa. OTKpHITHE U
nccnenosanne Goroaddexra. Ompitel A.I'. Cronerosa. 3akoHs! GpoTtoaddexra. YpaBHeHne DiHITEHHA 1151 hoTodhdeKTa.
"Kpacuas rparnmna” ¢poroaddekra. JaBnenue ceera. OnbiTel I1.H. Jlebenea. Xumudeckoe neiictBrue cBera. TeXHUIECKHE
YCTPOMCTBA M MPAKTUYECKOE ITPUMEHEHHE: (POTORIEMEHT, (POTOIATUHK, COTHEUHAast OaTapest, CBETOIHNO

Tema 7.2
CtpoeHne aToMa

Conep:xaHue y4eOHOro MaTepuaa

Moneins atoma Tomcona. OmnbiThl Pesepdopna mo paccesuuro -yactuil. [Inanerapuas monens atoma. [loctynater bopa.
Wznydenue u norsomeHre GOTOHOB IPH IIEPEX0Ie aTOMa C OJJHOTO YPOBHSI SHEPrHH Ha ApYroi. Bunsl criektpoB. CriekTp
yYpOBHEW 3Hepruu aroMa Bojopoja. BonHossle cBoiicTBa uacTui. Bomns! ne bpoitnsa. KopnyckynaspHo-BoIHOBOH qyanusm.

CroHTaHHOE U BBIHYKACHHOC U3JTYUCHHC. I[I/I(i)paKIII/IH QJICKTPOHOB B KpHCTaJlJIaX. YCTpOﬁCTBO 1 IIPUHIUIT pa6OTBI Jla3epa.

TexHnveckue ycTpolCcTBa M MPAaKTHYECKOE NPUMEHEHHNE: CIIEKTPAIBbHBINA aHAN3 (CIIEKTPOCKOII), Jla3ep, KBAHTOBBIH
KOMITBIOTEP

HpaKTI/I‘ICCKI/IC 3aHATHA

[Ipaktrueckas padora: Habnronenne nuHeiyaTroro crnexrpa

Tema 7.3
IATOMHOE S1IpO

Conep:xanue y4eOHOro MaTepuasa

OKCHEepUMEHTBI, I0Ka3bIBAIOIINE CI0XKHOCTh CTpOeHHUs siipa. OTKphITHE pagnoakTuBHOCTH. OnbIThl Pesepdopaa no
OIpeZIeTICHUIO COCTaBa paJIMOAKTHBHOTO n3my4yenus. CBolicTBa anbda-, 6era-, raMMa-u3iyueHus. Biausnue
palMoaKTHBHOCTH Ha )KMBbIEe OpraHnu3Mbl. OTKpBITHE IPOTOHA U HelitpoHa. HykitonHast Mmozens siapa IeitsenOepra-
WBanenko. 3apsa sapa. MaccoBoe uncio sapa. M3oronsl. Anbga-pacna]. IIeKTpOHHBIN U TTO3UTPOHHBINH OeTa-pacrma.
lNamma-u3irydenne. 3aKOH paJInOAKTHBHOTO pacrana. DHEPTHs CBSI3H HYKJIOHOB B siape. SlnepHbie cuibl. Jledekt macch
snpa. Snepupie peaknuu. Jlenenue u cunTes siaep. AnepHbiit peaktop. TepmosinepHsblit cuaTe3. [IpoOIeMBI U ITepCIEKTHBEI
SIIEPHOI SHEPreTHKH. DKOJIOTHYECKUE aCTIEKTHI SIIEPHOM SHEPTreTHKU. DJIeMeHTapHbIe YacTHIBl. OTKPHITHE TO3UTPOHA.
Merto ! HAOMIOACHNS M PETHCTPANH JIEMEHTapHbIX yacTull. DyHaaMeHTanpHble B3auMoaeiicTus. EquHCTBO
(bu3nyecKkol KapTHHBI MUpa

IIpakTraeckue 3aHsSTHs

[IpaxTryeckue padoTsl: MccnenoBanne TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusm).
TexXHHUECKHE YCTPONCTBA U IPAKTHYECKOE MPUMEHEHHUE; T03UMETP, KaMepa BHIbCOHa, siIepHBIi peakTop, aroMHas bomba
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Pa3gen 8. DieMeHTHI AaCTPOHOMUM M ACTPOGU3NKH

Tema 8.1
(DneMEeHTHI
ACTPOHOMHH

n actpoduzuku

Conep:xanue yueGHOro MmaTepuaJjia:

Ortansl pa3BuTHS acTpoHOMHUH. [IpuKiIafHOE 1 MEPOBO33pEHUECKOE 3HAUCHNE aCTPOHOMUH. Buy 3Be31HOTO Heda.
Co3Be3nus, sipKue 3BE3/Ibl, INTAHETHI, UX BuanMoe aBmkeHne. Connednas cucrema. [lnmaneTsl 3eMHOM rpynmel. [InaneTsI-
ruradtel. Maisie Tena Conaeunoit cuctembl. Counie, horocdepa u armocdepa. CostHedHasT aKTHBHOCTD. MICTOUHHK
sHeprun CofHIIa U 3Be37. 3Be3/1bl, UX OCHOBHBIC XapaKTepUCTHKH. J(narpaMmMa "crieKTpaibHbIH KJIace - CBETHMOCTD'.
3Be3/bI [IaBHOM MOCIEeI0BATENbHOCTH. 3aBUCUMOCTD "'Macca - CBEeTUMOCTB'" 1711 3Be3/1 TTIaBHOM IMOC/Ie0BAaTEIBHOCTH.
Buytpennee crpoenue 38e31. CoBpeMeHHBIE IIPEACTaBIEHUS O IPOUCXOXKICHUU U 3BofoIuH CONHIA U 3Be31. DTallbl
JKU3HU 3Be3. Mieunslit [1yTh - Hama [ManakTuka. CriupanbHas CTpyKTypa ['anakTuku, pacnpeieneHue 38e3/, ra3a U MbLUIH.
[Nonoxenue u npmxenue Connua B ['anmaktike. Tunsl ranaktuk. [nockas u chepuueckas moacucteMsl [ amakTHKH.
PapnoranaxkTuky 1 kBa3apsl. UepHbIe IBIPHI B siipax rajdaktuk. Beenennas. Pacimmpenue Beenennoid. 3akon Xa06ima.
Pasberanue ramaktuk. Teopust bonpmoro B3peiBa. PennkroBoe m3mydenue. MacmrabHas cTpykTypa BeemeHHOT.
Meraranaktika. HepereHabie npo0sieMbl aCTPOHOMHHN

OK 01
OK 02
OK 03
OK 05
OK 07

JlaGopaTopHbIe 3aHATHS 2
JlabopatopHas pabota 13. HaGmtoqeHrs HEBOOPYKESHHBIM IJIa30M C UCIIOJIb30BAHHEM KOMITBIOTEPHBIX MPHIIOKEHHH 151
OIpeZIeIeHUs TIOJI0KEHHsT HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3 st CeBepHOTO MONyIIapus U
SIPKUE 3BE3/IbI
IloaroroBka k NpomMe:KyTOYHOM aTTecTanuu B ¢popme 3xk3aMena 3a 2 cemectp| 20
Bcero: 180u.
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4. YCJIOBUS PEAJIM3AILIAU ITIPOTPAMMBI YYEBHOU JJUCHUTLJIAHBI

4.1. TpeGoBaHusi K MaTePHAJIbHO-TEXHHYECKOMY 00eCIe4eHHIO:

B cootBerctBun ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecrieyeHnIo yueOHOro nmpoiiecca 0a30BbIi ypOBEHb Kypca (PU3HKH HA YPOBHE CPEHETO 00IIero
o0pa3oBaHMsl JOJDKEH M3y4yaThCsl B YCIOBUSAX KaOuHeTa (U3MKM WJIM B  YCJIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOro LuKia. B kaOuHere ¢usuku
JOJKHO OBbITh HeoOxoaumoe J1abopaTopHOe OOOpyAOBaHWE JJIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMMe 1o (U3MKEe TNPAKTHUYECKUX pPabOT U JIEMOHCTPALMOHHOE 000pYyAOBaHHE.
JlemoHCcTpanoHHOE 000pyI0BaHHe (POPMUPYETCS B COOTBETCTBUU € MPUHIIMIIOM MUHUMAIbHON
JOCTATOYHOCTH W OOECHeYMBaeT IOCTAHOBKY II€PEYUCIEHHBIX B IporpamMme 1o (usuke
KJIFOUEBBIX JEMOHCTPALUN AJIs1 UCCIIEIOBAHMSI U3Y4YaeMbIX SIBJICHUN U MPOLIECCOB, SIMITUPUUECKUX
U (pyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX NpuMeHeHul. JlaboparopHoe o60py0BaHuEe 115t
71a00paTOPHBIX U MPAKTHUECKUX paboT (opmupyeTcs B BHAE TEMaTHUYECKUX KOMIUIEKTOB U
oOecrieunBaeTcss B pacyére OJHOIO KOMIUIEKTa Ha JBYyX oOydaroummxcs. Temaruueckue
KOMIUIEKTBl JIaOOpaTOPHOro OOOpYNOBaHUS JIOJKHBI OBITh IOCTPOEHbl HAa KOMIUIEKCHOM
UCIIOJIb30BaHUM aHAJIOTOBBIX U IIM(PPOBHIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX HU3MEPHUTEIbHBIX
CUCTEM B BHJIe HUPPOBBIX Ja0OPaTOPUH.

O6opynoBanue yueOHOro KabuHeTa:

- I0Ca/I04YHbIE MECTA MO KOJIMYECTBY 00YUaAIOUINXCS;

- pabouee MecTO IpernoaBaTers;

- KOMILJIEKT y4eOHO-HarIsAHbIX 10COOUI;

- 3aJIaHMs U1 IPOBEPOUHBIX paboT;

- IpopeccCUOHAIIbHO OPUEHTUPOBAHHbIE 3aJaHMUS,;

- MaTepHalibl K3aMeHa.

[IpumepHBIii IepeueHb AEMOHCTPALMOHHOIO U JIa0OpaTOPHOTO 000PYOBAHMUS:
Hudposas nadbopatopus no Gpu3MKe 11 MpernoiaBaTes.

Hudposas maboparopust o pusuke 17t 00ydaronerocs.
Becbl TexHn4eCKHE ¢ pa3HOBECAMH.

KomruiexT s 1abopaTopHOTro MpakTUKyMa 10 ONTHKE.
KommiekT 17151 1a60paTOPHOro MpakTUKyMa IO MEXaHUKeE.

6. Kommiekt juigs 51abopaTOpHOro MpPAaKTHKymMa IO MOJEKYJISpHOM (¢u3uke u
TEPMOJIMHAMUKH.

7. KomruiekT asis 1ab0paTOpHOTO MPAKTUKYMa 10 JIEKTPUUECTBY (C TEHEPATOPOM).

8. KoMrutekt s u3y4yeHHs BO30OHOBISIEMBIX HCTOYHHUKOB 3HEPruM (COJIHEYHOH,
BETPOBOI HEPIUU, OMO-, MEXaHUUECKON U TEPMOIIEKTPUUECKON SJHEPTEeTUKH).

9. AMmnepmerp 1abopaTOpHBIH.

10. Bonbr™meTp 1a00paTOpPHBIIL.

11. Konopumerp ¢ HaOOpOM KaJIOPUMETPUUECCKUX TEII.

12. Tepmometp J1a00paTOPHBIN.

13. KommiekT A H3ydeHUs: OCHOB MEXaHMKH, IMHEBMAaTHMKM M BO30OHOBIISIEMBIX
UCTOYHUKOB SHEPIHH.

14. bapometp-anepou.

15. biok nutaHus peryaupyeMbli.

16. Beb-kamepa Ha MOABUKHOM INTATHBE.

17. Buneokamepa st paboThl ¢ ONTHYECKUMHU TPUOOpaMHu.

18. I'enepatop 3ByKOBOM.

19. T'urpometp (ricuxpomerp).

20. I'py3 HaOOpHBIiA.

21. IuHaMOMETp I€MOHCTPAIMOHHBIMN.

22. KoMmiekT nocyasl J€MOHCTPALIMOHHOMN C IPUHAIIEHKHOCTIIMHU.

23. MaHoMeTp KUAKOCTHOM IEMOHCTPALIMOHHBIH.

MR
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24. MeTtp NEeMOHCTPALlMOHHBIN.

25. MHUKpPOCKOIT J€EMOHCTPALIMOHHBIN.

26. Hacoc BakyymHblii KomoBcKoro.

27. CTONUK NMOABEMHBIMN.

28. IlltaTHB 1EMOHCTPAIMOHHBIN (PU3UUECKUH.

29. DIEeKTpOIIUTKA.

30. Habop neMOoHCTpalMOHHBIHN 110 MEXaHUYECKUM SIBJICHUSIM.

31. HaGop neMOHCTpallMOHHBIN 10 TUHAMUKE BPAIIaTeIbHOTO JBKEHUS.

32. Habop neMoHCTpalMOHHbIH 110 MEXaHUYECKUM KOJICOAHUSM.

33. Habop neMOHCTpallMOHHBIN BOJIHOBBIX SIBJICHHH.

34. Benepko Apxumena.

35. MastHuk Makcsena.

36. Habop Ten paBHOro oobema.

37. HaGop Ten paBHOI MacCHI.

38. IIpubop 11t IeMOHCTpaMK aTMOC(HEPHOTO JaBICHUS.

39. Ilpu3ma, HAKJTOHSIOIIASICS C OTBECOM.

40. Ppruar 1eMOHCTPAILIMOHHBIMN.

41. Cocynasl cooOIaromuecs.

42. CrakaH OTJIMBHOM IEMOHCTPAI[MOHHBIM.

43. TpyOka Herotona.

44. Hlap [Tackans.

45. HabGop neMOHCTpaIOHHBIN 110 MOJEKYJISIPHON (PU3HUKE U TEIIOBBIM SIBJICHUSIM.

46. Habop neMOHCTpaIMOHHBIH 110 ra30BbIM 3aKOHAM.

47. HabGop KanuuisipoB.

48. TpyOxa s JeMOHCTpallMK KOHBEKIIMU B )KUIKOCTH.

49. LwiuHpHI CBUHIIOBBIE CO CTPYTOM.

50. [ap ¢ KOIbIOM.

51. BBICOKOBOJIETHBIN HCTOYHHK.

52. T'eneparop Ban-ne-I'paada.

53. Jo3zumerp.

54. KamepToHBI Ha pE30HAHCHBIX SIIUKAX.

55. Kommiekr mnpubOpoB ©  NPUHAMISKHOCTSH JIIT  JEMOHCTPAIlMA  CBOWCTB
9JIEKTPOMAarHUTHBIX BOJIH.

56. Kommekr prudopoB JUTSt W3y4YEeHUs IIPUHIUIIOB paguonpuema
U pajivorepe1aun.

57. KOMIUIEKT MPOBOAOB.

58. Maruaut n1yrooOpasHbIii.

59. Maraut nojocoBoi 1€MOHCTPAIIMOHHBIH.

60. MarmmmuHa 31mekTpodopHasi.

61. MasTHUK 3J€KTPOCTaTUUECKUH.

62. HabGop nmo n3yueHuro MarHUTHOTO MOJIs 3eMIIN.

63. Habop neMOHCTpAIIMOHHBIN IO MATHUTHOMY ITOJTEO KOJIBIIEBBIX TOKOB.

64. HabGop neMOHCTpalMOHHBIH MO MOJYTPOBOIHUKAM.

65. Habop neMoHCTpaMoOHHEIH 10 MOCTOSIHHOMY TOKY.

66. Habop neMOHCTpalMOHHBIH 110 3JIEKTPUUECKOMY TOKY B BaKyyMe.

67. HabGop neMOHCTpAIIMOHHBIN TIO AIEKTPOTHHAMUKE.

68. Habop a1 1eMOHCTpaLlMy MarHUTHBIX T1OJIEH.

69. Habop i neMOHCTpaIHH HIEKTPUICCKUX MOJICH.

70. TpancdopmaTop yueOHBIH.

71. Ilamouka cTeKJIsHHAS.

72. Ilamouka >00HUTOBAS.

73. Ipubop Jlenma.
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74. CTpenkyu MarHUTHBIE Ha IITaTUBAaX.

75. CynraH 3J€KTPOCTaTUYECKUM.

76. IllTatuBBI N30JIMPYIOLIKE.

77. DneKTpoMarHuT pa300PHBIA.

78. Habop neMOHCTpalMOHHBIHN [0 FeOMETPUIECKOM ONTHKE.

79. Habop neMOHCTpallMOHHBIN IO BOJTHOBOM OIITHKE.

80. CrexTpocKon ABYXTpYOHBIH.

81. Habop cniekTpanbHBIX TPYOOK ¢ ICTOYHUKOM MUTAHUSI.

82. VYcranoBka Juist u3ydenus: poroapdexra.

83. Habop aemMoHCTpannoHHBIHN Mo mocTostHHOM [maHka.

84. KoMmieKT HarjsHbIX TOCOOuH ISl MOCTOSITHHOTO UCIIOJIb30BAHUS.

85. KommnekT noptperoB st opopmiieHus: KaOMHeTa.

86. KoMmieKT 1eMOHCTPAIIMOHHBIX YUeOHbBIX TaOIHII.

[IpumepHBIil HepedeHb AEMOHCTPALMOHHOIO U JIAOOPaTOPHOro O0OPYIOBaHUS HOCHUT
PEKOMEHIaTENbHBIN XapaKTep.

[Ipn Hanuuuu HEOOXOAMMOro 00OpYIOBAaHUS 3aHATHUS 1O (PU3UKE B HEKOTOPBIX CIy4asx
MOTYT TPOBOJAUTHCS B MMEIOLIUXCS B 0Opa30BaTENbHOW OpraHM3allud MAaCTepCKUX WU
nabopaTopusix.

[TomernieHus: A caMOCTOSTENBHON pabOThl: OMOJIMOTEKA, YNTAJIBHBIN 3a]1 C BBIXOJOM B
ceTh MIHTepHET, KOBOPKUH-LIEHTpP Ha 2 3Ta)e Kopmyca A.

4.2. UudopmanuonHoe odecrneyenune

Jiisa peanuzanuy MpOrpamMMbl JUCHUILTUHBL OMOMMOTEUHBIH (QOHJ 00pa3oBaTENbHOM
opraHu3ali AOOJDKCH HMMCTH IICYATHBIC 15005 8) 851 OJICKTPOHHBIC yLIe6HI/IKI/I u pa3pa6OTaHHBI€ B
KOMIUIEKTe C HHUMH Yy4eOHble mocoOus (IpH HAIWYUH), JOMYIICHHbIE K KCIOJIb30BAHUIO TPHU
peanuzanuu  00pa3oBaTEIbHBIX MPOTPAMM CpeaHero mpodecCHOHAIBHOTO 00pa3oBaHMS,
peann3yeMbIX Ha 0a3e OCHOBHOTO OOIIETr0 00pa3oBaHusl.
HpI/I peamm3anun  1OporpaMMmbl  AUCHUILUIMHBI BO3MOXHO  HMCIIOJIB30BAHUC  JJICKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcoOB, JOMYIIEHHBIX K  HCIOJB30BAHMIO TPU  peau3aluu
00pa3oBaTeNbHBIX MPOTPAMM CPETHErO 001Ier0 00pa3oBaHUs

Ochognas numepamypa

1. Mskumes, I'. ., ByxoBues, b. b., Corckuii, H. H. / ITox pen. IlapdentseBoit H. A.
Dusuka. Yuebunk mig 10 k1. — M.: UznarensctBO «IIpocBemenuey, 2023. — 416¢.

2. Msxwues, I'. S., Byxosues, b. b., Hapyrun, B. M. / Ilox pen. Ilapdentsenoii H. A.
®uzuka. Yueonuk ais 11 ki — M.: U3gatensctBo «IIpocBemenue», 2019. —399c.

Jlonoanumenshas numepamypa

3. Jmutpuena, B. ®. ®usuka ans npodeccuii U CrienuanbHOCTEH TEXHUIECKOTO POoduIIs:
y4eOHUK [Isi 00pa3oBaTeNbHBIX YUPEXKACHUNH HA4YaIbHOTO W CPEAHEro MNpo¢eCCHOHATHHOTO
obpazoBanus / B. ®@. JImutpuena. — 2-e u3n., crep. — M.: M3narenpckuii HEHTp «AKageMus,
2017.-448 c.

4. BacunseB A. A., ®enopoB B. E., Xpamos JI. JI. ®usuka [DaekTpoHHBINA pecypc] :
YyeOnoe mnocobue mist CIIO. — Mocksa: FOpaiir, 2022. — 211 c. — Pexxum poctyma:
https://urait.ru/bcode/492136

5. Ilpoumikun C. C., CamoneroB B. A., Humenckuii H. B. Mexanuka, TepMoauHaMuKa u
MoJekyisipHas pusuka. COOpHUK 3a7ad [DNeKTpoHHBIH pecypc] : YueOHoe mocodue mns CIIO.
— Mocksa: FOpaiit, 2022. — 467 c. — Pexxum noctyna: https://urait.ru/bcode/492830

JJIeKTPOHHBIE pecypchl
1. INopran «Poccuiickas snexTpoHHas mKonay» https:/resh.edu.ru/
2. Hudposas oubmuotexa [PRsmart https://www.iprbookshop.ru/
3. DrekTpoHHO-6nbIHOTeYHas cucTema AMGyke https:/ibooks.ru/
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OnexrpoHHO-6ubnnoreynas cucrema JIAHD https:/e.lanbook.com/
O6pazosarenpHas miatdopma FOPAUT https://urait.ru/
®dusnka — 10 knacc https:/resh.edu.ru/subject/10/

dusuka — 11 xnacc https://resh.edu.ru/subject/11/
A xmacce https://www.yaklass.ru/?%08
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JUCHUTIIIMHBI

HwmxHeTarnnbckuil TOCyJJapCTBEHHBIM COLMANIBHO-TIEAArOTMUECKUil MHCTUTYT ((uinan)
OI'AOY BO «VYpanbCkuil TOCyAApCTBEHHBIM NEAArOrMYECKUN YHHUBEPCHUTET», PEaTU3yIOIIUN
HOJTOTOBKY MO JaHHOM y4eOHOW AMCUUIUIMHE, 00eCreurMBaeT OpraHU3alMi0 M IPOBEJCHUE
MIPOMEXYTOYHOM aTTeCTallUd M TEKYIIEro KOHTPOJS WHIUBUAYalIbHBIX 0Opa3oBaTeNbHBIX
JOCTHKEHHUM — JEMOHCTPUPYEMBIX CTYIEHTaMU 3HAHUM, YMEHHUU U HABBIKOB.

Texynuit KOHTPOJIb IPOBOAUTCS MPEMOAABATENEM B IPOLIECCE POBEAEHUS MPAKTUIECKUX
U J1a0OpaTOPHBIX 3aHATHHA, a TAaK)Ke BBIMOJIHEHUS CTYACHTAMH HMHIUBHIYaJbHBIX TBOPUYECKHX
3a/IaHAM, UCCIIEIOBAaHUH, peIIeHUs TPOOJIEMHBIX 3a/1a4.

OcBoenne yueOHOM AMCHUIUIMHBI 3aBEPIIACTCS MPOMEXKYTOUHOM aTTecTaluei, KOTOpyro
MPOBOAUT menaror. J[isi mpomMexyTOYHOW aTTecTallM M TEKYLIEro KOHTPOJIA co3faaH (OHI
KOHTPOJIbHO-01IeHOUHBIX cpeAcTB (POC). POC BkiItOUaeT B ceOs Me1arornyeckiue KOHTPOJIbHO-
W3MEpUTENIbHbIE MaTepHalibl, MpeJHAa3HAYCHHbIE JJIs OIpeneseHHUs] COOTBETCTBUSA (WU
HECOOTBETCTBHSI) MHAMBHUIYAJIbHBIX 00pa30BATENbHBIX JOCTH)KEHHH OCHOBHBIM I10KA3aTeNIsIM
pe3yNnbTaToB MOATOTOBKU (TaOnMIBI), a TakkKe MaMATKH, aJITOPUTMbI JUJIsl BBIMOJIHEHUS
CTYACHTAaMH DPA3JIUYHBIX BUJOB paboT. POpPMBI U METOJbl KOHTPOJS M OLIEHKU pe3yJbTaToB
0o0y4eHHUsl JOJDKHBI TMO3BOJIATH IPOBEPSITH y OOYyYarOIIMUXCS HE TOJbKO CHOPMHPOBAHHOCTH
npodecCHOHATBHBIX KOMIIETEHIINH, HO M Pa3BUTHE OOIIUX KOMIETEHIMH 1 00eCIIeYnBaIONINX UX
YMECHHM.

Koa n HanMeHOBaHHne Pa3nen/Tema Tun omeHoYHbIX
dopMupyeMbIX KOMIETEHIIMH MepONnpPUATHI

OK 01. Beroupats crmocoObI pereHus Paznen 2. Temnr 2.1.,2.2., 2.3.
Bamau npodeccuoHanbHoi nestenpuoctr| Pasmen 3. Temsr 3.1.,3.2., 3.3.
MIPUMEHHUTEIHEHO Pasnen4. Temn1 4.1.,4.2.,4.3
K PasIMYHBIM KOHTEKCTAM Pasgen 5. Temur 5.1.,5.2., 5.3.
Paznen 6. Tema 6.1

Pasznen 7. Temn1 7.1,7.2, 7.3
Paznen 8 Tema 8.1

OK 02. VMcrionb30BaTh COBpEMEHHBIE Pazmen 2. Temsr 2.1.,2.2., 2.3.
Cpe/ICTBA [TOKMCKA, aHANIN32 Paszen 3. Temsr 3.1.,3.2.,3.3. | YCTHRIM OTIPOC,
W MHTEpIpeTaIy HHPOpMALN Pasien 4. Temsi 4.1, 4.2, 43 | PponTambubiionpoc;
HaOJII0/ICHHE 32
MUHGOPMAITIOHHBIC TEXHOJIOTHH JIJIS Paznmen 5. Temsr 5.1.,5.2., 5.3.
. BBIMTOJTHCHUEM
BEITIOJTHEHUS 3a71a4d podeccuoHanbHoi | Pasnmen 6. Tema 6.1 6 6
NESTENEHOCTH Paznen 7. Tembt 7.1, 7.2, 7.3 71abOPATOPHBIX pabOT;
Paszen 8. MPaKTHYECKHE PabOThI
OK 03. [TmarupoBath Paszen 1. Tema 1.1 (pelieHne KaYeCTBEHHBIX H
1 PEeaTn30BBIBATH COOCTBECHHOE Pasnen 3. Temsi 3.1, 3.2, 3.3. pacyeTHbIX 3a/1a4);
PO ECCHOHATTEHOE W TUIHOCTHOE Pasmen 4. Tembi 4.1.,4.2., 4.3 TCCTUPOBAHHUC,
[pa3BUTHE, IPEANTPUHUMATEIHCKYIO Paszen 8 Tema 8.1 pCIICHNEC KCUC-3a/1a4;

NeATENBHOCTE B NPO(ECCHOHATBHOM BBIMOJIHCHHE 3a/TaHAH

cthepe, UCTIOTH30BATH 3HAHUS 10
MPaBOBOM U (PMHAHCOBOM TPAaMOTHOCTH B
Pa3JIMYHBIX ) XU3HCHHBIX CUTyallusAX =

IIPOMEKYTOUHOMN
arrecTauuu

OK 04. DddextuBHO Pazmen 2. Temsr 2.1.,2.2.,2.3.
B3aMMOJICHCTBOBAThH U pabOTATh B Paznen 3. Temnr 3.1., 3.2, 3.3.
KOJUIEKTHBE K KOMaHIe Paznen4. Temn1 4.1.,4.2.,4.3

Paznen 5. Temnr 5.1.,5.2., 5.3.
Paznen 6 Tema 6.1

Pasgen 7. Temsr 7.1, 7.2, 7.3
OK 05. OcymecTBISITh YCTHYIO U Pasnen 1.
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MACEMEHHYI0 KOMMYHUKAIIUIO HA
rOCYIapCTBEHHOM si3bIKe Poccuiickoi
Denepanuu ¢ y4eToM 0COOCHHOCTEH
COITMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTa

Paznen 2. Temnr 2.1.,2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3.
Pasgen 4. Temer4.1.,4.2.,4.3
Pazgen 5. Temur 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1

Pasznen 7. Temn1 7.1,7.2, 7.3
Paznen 8 Tema 8.1

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY>KaroIIeil cpepl,
[pecypcocOepekeHUI0, TPUMEHSTh 3HAHUS
00 M3MEHEHNH KIIMMaTa, IPUHITUTIBI
OEpEKITMBOTO TIPOM3BOJICTRA,

P PeKTHBHO AEHCTBOBATH B
MpE3BBIYAHBIX CUTYAIHSIX

Pazgen 2. Temur 2.1.,2.2., 2.3.
Paszgen 3. Temur 3.1., 3.2., 3.3.
Paznen4. Temr1 4.1.,4.2.,4.3
Pazgen 5. Temur 5.1., 5.2., 5.3.
Paznen 7. Temn1 7.1,7.2, 7.3
Paznen 8 Tema 8.1
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Tunossble 3a1aHusA I NPOBeAEeHNUS MPOLEAYPHI OLIECHUBAHUSA Pe3Y/JIbTATOB OCBOCHUS
AUCHHIUIMHBI B X0/1€ POMEKYTOYHOM aTTecTAllun

OK 01. Bei0npaTh crioco0bl pemieHusi 3a1a4 NpoecCHOHAJIBHOM NeATeJIbHOCTH,
NPUMEHUTEIbHO K Pa3IHYHBIM KOHTEKCTaM.
TecToBble 3a1aHU
1. MarepuanbpHas TOUKa — 3TO:
a) OYEeHb MaJIEHbKOE TEJIO0
0) Touka Ha KOOPAMHATHOMN MPsAMOit
6) meno, pazmepamu KOmMopozo MON}CHO npeHedpeyb 6 OAHHbIX YCIA0BUAX O6UHCCHUA
T') TeJI0, pa3MepaMH KOTOPOTo Helb3sl IpeHeOpeub B TaHHOM 3a/1a4e
2. Tpernii 3akoH HproToHa BbIpakaeTcst popmMyIioii:

a) F=-F
6) F=uN
B) F = kx
r) F=ma

3. OTpHUIaTENbHBIM CUATACTCS 3apsi/T DIEMEHTAPHBIX YaCTHII:

a) I1eKmpoHOo6

0) MPOTOHOB

B) HEUTPOHOB

') HOHOB

4. ITpueMHBII pynop ¢ AETEKTOPOM NPUHUMAET TOJIBKO MOJISPU30BAHHYIO B

OTIpeIeIICHHOM HalpaBJICHUH BOJHY. 3BYK HCYE3HET, €CIIH MOBEPHYTH IEePeNaONINiA WIN
IIPUEMHBIN pynop Ha ... (90/90°)

OK 02. OcymecTBISTh IOUCK, AHAJIH3 U HHTEPNPETANMIO HH(POPMALINH,
Heo0X0AUMOi1 /ISl BLINOJIHEHUs 3a/1a4 npodeccHOHATBHOM /1eiTeJIbHOCTH.
TecToBbIe 3a1aHUs
1. ITpoMexyTOK BpeMEHHU, 32 KOTOPBIH TEI0 COBEpPIIAET OJUH MOJHBIM 000pPOT,

Ha3bIBACTCA:

a) yacmomoi epawienus

0) yriaoBOi CKOPOCTHIO

B) JINHEHHOM CKOPOCTHIO

2. Korpa macca 3Be3/1pl MeHbllIe, 4yeM 1,2 maccel CoJIHIIA, TO OHA 3aBEPILIAET CBOIO

OBOJIOIHIO KaK:

a) HEeUTpOHHAas 3Be3/1a

0) yepHas abIpa

8) Oenvlil Kapauk

r) hoboc

3. B MeTannax HOCUTENSIMU CBOOOIHBIX 3apSA0B SBISIOTCS:
a) IPOTOHBI

0) 31eKmponbl

B) HEUTPOHBI

T') IO3UTPOHBI

4. Cxopoctb 72 km/a B CU paBHa: (20 /20 m/c)

OK 03. [1nannpoBaTh U peajn30BbIBATH COOCTBEHHOE NPO(decCHOHATBLHOE
JMYHOCTHOE pa3BUTHeE.
TecToBele 3anaHus
1. [Tyt — 370!
a) epeMelleHne Tena
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0) cMeleHre Tena B IPOCTPAHCTBE

B) M3MEHEHHE ITOJIOKEHHSI TeJIa B TIPOCTPAHCTBE

2) Onuna mpaekmopuu

2. [Tpn MexaHUYECKOM JBUKEHUU TEJIa COBIIAIAIOT 110 HAIIPABIICHUIO:

a) cuna u yckopenue

0) yCKOpEHHUE U TIEPEMEIICHHE

B) YCKOPEHHE U CKOPOCTb

T) cujia U CKOPOCTh

3. KonneHcanus — mpoliecc nepexosa BelecTsa us:

a) 2a3000paznozo 6 Hcuokoe

0) ®KUAKOTO B ra3000pa3HOe

B) TBEPJOTO B JKUIKOE

T') )KUAKOTO B TBEPI0E

4. Ecniu ckopocTh 3ByKa B cpefie ¢ = 500 m/c, a niimHa BOTHBI A = 4 M, TO 4acToTa
Kosie0aHui 3BYKOBBIX BOJH B cpene ... (125/125 I'y)

OK 04. PadoTaTh B KOJLUIEKTHBE H KOMaHJe, 3¢ (PeKTHBHO B3aNMOAeiCTBOBATH C
KOJIJIETaMM, PYKOBO/JCTBOM, KJIHEHTAMH.
TecToBbI€ 3a1aHUs
1. JIB>keHue Tena, Ipyu KOTOPOM JIto0ast npsiMasi, IpOBEACHHAs B TEJE, IEPEMEIAeTCs
napaelbHO caMoi ce0e, Ha3bIBaeTCs:
a) BpallaTeabHbIM JBUKECHHEM
0) KoJie0aTEeIbHBIM JIBHIKCHHEM
B) JIBIJKEHUEM TI0 OKPYKHOCTHU
2) nocmynamenbHbIM O8UICEHUEM
2. Cuiibl, C KOTOPBIMU TeJIa CUCTEMbI B3aUMOJIEUCTBYIOT MEXTy COOOM, HA3bIBAIOT:
a) BHEIIHUMU CUJIaMU
0) sHympenHuUMuU cunamu
B) HEKOHCEPBAaTHUBHBIMH CHJIAMHU
') KOHCEPBaTUBHBIMU CHJIaMU
3. DIEKTpUUECKUM TOKOM Ha3bIBAIOT:
a) ynopaooueHHoe 08UNCCHUE 3APANCEHHBIX YACMUY,
0) GecriopsiI0YHOE ABIKEHUE 3aPsHKEHHBIX YaCTHUIL
B) YIIOPSJIOUEHHOE IBUKEHHE HEUTPOHOB
r) GeciopsA0YHOe ABMKEHNUE HEHTPOHOB
4. lnana3oH rojoca My>cKoro 6aca 3aHuMaeT 4acTOTHbINA uHTepBai oT vl = 80 I'uy go v2
=400 I'n. OTHOIIEHNE I'PAaHUYHBIX JUIMH 3BYKOBBIX BOJIH 3TOT0 MHTEPBaJIa PaBHO: (5)

OK 05. OcymecTBISITh YCTHYI0O M NHCbMEHHYI0 KOMMYHHKAILMIO HA

rocy/IapcTBEHHOM SI3bIKe C Y4eTOM 0CO0eHHOCTel COMATbHOI0 U KyJIbTYPHOI0 KOHTEKCTA.

TecroBble 3a1aHusA

1. YckopeHueM Tena Ha3bIBaeTCs:

@) 6enNUYUNA, PAGHAA OMHOWIEHUIO U3MEHEHUA CKOPOCMU K RPOMENCYMKY 6DEMEHU, 6
meuenue KOmopo2o Mo UIMEHEHUe NPOU3OULI0

0) myTh, IPOXOAMMBIH TEJIIOM 3a €AMHUILY BPEMEHHU

B) OBICTpOTA IEpEMEILIEHUS Tella

I') OBICTPOTA ABUKEHUS TeJla B IPOCTPAHCTBE

2. Ha Tonkoii HuTH 1 nojBenieH MaccuBHbIN rpy3. K rpy3y npukpenuiena takas e HUTb 2.
Ecnu MeuieHHO TSHYTh 3a HUTh 2, TO 000pBETCS:

a) TOJIBKO HUTH 2

0) HUTH | ¥ HUTH 2 OHOBPEMEHHO

6) moibko numo 1
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r) 1160 HUTH 1, TMOO HUTH 2 B 3aBUCUMOCTH OT MacChl Tpy3a

3. Mopaenp peanbHOro ras3a, B KOTOpOil He YUYUTBIBAIOTCSA pa3Mepbl MOJIEKYJ U X
B3aUMO/ICIICTBHE MEXIy COOOM, Ha3bIBaeTCs

a) )KUJKOCTBIO

0) TBepAbIM TEJIOM

6) UOeanbHbIM 2A30M

T') BO3YXOM

4. B CU enununneit yactotel Ha3biBaetTcs: (I'epu / T'y)

OK 07. CoaeiicTBOBATh COXPAHEHHIO OKPYKAIOLIEH cpelbl, pecypcocOepesKeHn 1o,
3((peKTHBHO N1eHCTBOBATH B YPE3BbIYAHBIX CUTyaLUAX.
TecToBeie 3anaHus
1. ITpOHUKHOBEHHUE MOJIEKYJI OTHOTO BEIIECTBA B MEXMOJIEKYJIIPHOE TPOCTPAHCTBO
JPYroro BellecTBa Ha3bIBAETCA:
a) bpoyHOBCKUM BHKEHHEM
0) oughghyzuen
B) NIPUTSKECHUEM
') OTTAJIKUBaHUEM
2. Ilpubop, npeaHa3HaYeHHbIH 11 U3MEPEHUS SHEPTHH IEKTPHUUECKOTO TOKA:
a) aMIepMeTp
0) BOJIBTMETP
6) 31EKMPUUECKUIL CUEMUUK
I') BOJIbTAMIIEPMETP
3. UcnapeHue conpoBOXAAETCA:
@) noznouieHuem meniombol
0) BBIZICJICHUEM TETUIOTHI
B) MOTJIOLICHUEM YIJICKUCIIOTO ra3a
T') BBIJCJIEHUEM KUCIOpOJa
4. Tenexxka JBUXKETCS cO CKOpOCTho 3 M/c. Ee kuneTnueckas sueprust pasHa 27 JIx.
Macca tenexku paBHa: (6 / 6 k2)
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