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1. IACIIOPT ITPOT'PAMMBbI YYEBHOM JUCIUILINHBI

1.1. ObsacTh NPpUMEHEeHHUs TPOrPAMMBI

[Iporpamma yue6HoM auctumummabsl OYII.6 dusnka npegHa3zHaueHa i BEACHUS 3aHATUN
CO CTyleHTaMH O4YHOH (¢opMbl OOyYEHHUS, OCBAMBAIOUIMMH IMPOTPaMMy TMOATOTOBKU
CIIECLIMAIIMCTOB CpeaHero 3BeHa mno crenranbHocTu 44.02.03 Ilemarormka IOMOJTHUTEIBLHOIO
o0Opa3oBaHusl.

1.2. Mecto nucuunimnHbl B cTpykrype OIl

Huctunmuaa OVYIL.06 ®usuka BxomuT B 070Kk «O0s3aTenbHbIE YYEOHBIC TPEIMETHI
0011e00pa3oBaTeIbHOrO IUKJIA MPOrPaMMbI MOATOTOBKHM CHEIHATMCTOB CPEIHEro 3BEHa I10
crenuanbHocTH 44.02.03 Ilemarormka MOTOJHUTEIHLHOTO OOpa3oBaHMs. YUYEOHBIM IUIAHOM
PeyCMOTPEHO U3yUeHHe JaHHOM TUCIUTUIMHEI Ha TTepBoM Kypce (1-2 cemectp).

1.3. Hean u 3aaa4i JUCHUILIMHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHMS THCHUIIINHBI
Heap aucuunnunsl «Pu3nka» — GOpMUPOBAHKE UHTEpECA U CTPEMIICHHUS 00y4aroInXCst

K HayYHOMY M3YYEHHUIO MPUPOIbI, Pa3BUTHE UX UHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
KaK pe3ysbTara U3y4eHUs OCHOB CTPOEHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU.

B cBsasu ¢ atum 00yuenne uHGOPMATUKE UMEET CIIENYIOIIME 3a/1aYH:

MpHOOpETeHNE CUCTEMBI 3HAHUK 00 OOMIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJIEKYJIIPHYIO (PU3UKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY
M 3JIEMEHTBI aCTPO(OU3UKH;

) ¢dbopMHpOBaHHE YMEHUH MPUMEHATh TEOPETHUECKUE 3HAHHUA I OOBSICHEHUS
(U3NYECKHUX SIBICHUI B MPHUPOJE M JUIS NMPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
HKU3HH;,

OCBOEHHUE CIIOCOOOB pEUICHMs pPA3JIMYHBIX 3aJady C SBHO 3aJaHHON (pusmueckoi
MOJIENIBIO, 3aJad, I0JIPa3yMEBAIOIIUX CaMOCTOATENIbHOE CcO37aHue (pu3nyeckod MojenH,
COOTBETCTBYIOILEH YCIIOBUSM 3a/1a4H,

[IOHMMaHHe (PU3NYECKUX OCHOB U NPHUHLMIIOB JEHCTBUSA TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSAHKSA HA OKPYIKAIOILYIO CPEILY;

OBJIa/ICHUE METOJIaMU CAMOCTOSITEJILHOIO IUIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
SKCHEPUMEHTOB, aHAIW3a W WHTEPIpeTaluy WHPOpPMAINK, ONpPEACNCHHUS JIOCTOBEPHOCTH
TIOJIyYEHHOT'O PE3yJIbTaTa;

CO3/IaHHUE YCIOBUM I PAa3BUTHUSL YMEHUN MPOECKTHO-UCCIEN0BATEIbCKON, TBOPUYECKOMN
JESATEIIBHOCTH.

B pesynbrare u3ydenus yueOHOM quCIUTUIMHBI «DU3KKa» 00ydaronifecs J0DKHBI:

BJIA1€Th:

OCHOBOIIOJIATAIOIIMMH (PU3HUYECKUMHU TIOHITHSMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOPUSIMHU;
) (bU3MIECKO TEPMHUHOJIOTUEH U CUMBOJIUKOI;
OCHOBHBIMH METOJIaM{ HAYYHOTO MTO3HAHUS, UCIIONIb3YeMbIMH B (hr3HKe (HaOIroIeHue,
OTIMCaHue, U3MEpPEHNe, IKCIIEPUMEHT);
) yMEeHHsIMH 00pabaThiBaTh pe3yJdbTaThl HM3MEPEHUN, OOHApY)KUBATh 3aBUCHUMOCTH
MEXTy PU3NUECKUMU BETUIMHAME, OOBSICHATD MOJTYUYEHHBIC PE3YJIbTaThI U JIeJaTh BHIBOJIBI;
) HaBbIKAaMHU y4eOHO-UCCIIEJIOBATETLCKOM M TPOEKTHOW JEeSATENbHOCTH, HaBBIKAMU
paspernieHus mpooem;
) HaBbIKaMU pabOThI ¢ MUPPOBBIMH U3MEPUTEILHBIME YCTPOUCTBAMH U TAOOPATOPHBIM
000pyI0BaHHEM C COOJIIOICHUEM TPAaBIIT 0€30IMIaCHOTO TPY/Ia.
YMeThb:
) MIPOBOIUTH HAOIIOIEHHS, TFITAHUPOBATH U BBHITTOIHATH YKCIIEPUMEHTHI;
MPUMEHSITh TOJNyYEHHBIE 3HAaHUS MO (Qu3uKe AN OOBICHEHHUS Pa3HOOOpa3HBIX
(bU3UYECKUX SIBICHUW U CBONCTB BEIIECTB;



MPAaKTUYCCKU HUCII0JIb30BATh (I)I/I3I/ILICCKI/I€ 3HaHWA,

OIICHUBAThH JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OPMAIIHH;

HCIIOJIB30BATh HpI/IO6peTéHHBIC SHAHUA U YMCHUSA IJId PCHICHUS IMPAKTHYCCKUX 3a1ayd
MOBCETHEBHOM JKW3HH, oOecrieueHus Oe30MacHOCTH COOCTBEHHOW JKW3HH, PAIlMOHAIBHOTO
MIPUPOIONIONB30BAHMUS U OXPAHbI OKPY>KAIOIIEH CpeIbl;

) OIMCHIBATh M OOBSACHATh (PM3MUYCSCKUE SBJICHHS W CBOMCTBA Tel (HampuMep, CBOHCTBA
ra3oB, JKHIKOCTEd M TBEPABIX TEJ, JJICKTPOMArHUTHYIO MHAYKLUIO, pPacCIpOCTPaHEHUE
OJICKTPOMArdMTHBIX BOJIH, BOJIHOBBIC CBOMCTBA CBCTa, U3JIYUCHHEC U IOTJIOICHUE CBETA ATOMOM,
botorddekr);

N ACJIaTh BBIBOABI HA OCHOBE SKCIICPUMCHTAJIbHBIX TaHHBIX;

pemath GU3NUECKUe 3aja4H Pa3HbIX YPOBHEH CI0KHOCTH.

3HATD:

CMBICJT TIOHATHH: (U3WYECKOe SBJICHWE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHCTBHE, DIEKTPOMArHUTHOE TI0JI€, BOJIHA, JOTOH, AaTOM, aTOMHOE SIIPO, HOHU3UPYIOIIHE
M3JTYYCHHS;

CMBICT (PU3MYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CHiia, UMITYJbC, padorTa,
MeXaHUYEeCKasi SHEPTHsl, BHYTPEHHSISI SHEPTHs, a0COTIOTHASI TEMIIEpaTypa, CPEIHsST KHHETHIECKast
OHEPIrus 4aCTUIl BEUICCTBA, KOJIMYCCTBO TCIJIOTHI, BHCMCHTapHBIﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsan;

) CMBICT (U3NYECKUX 3aKOHOB KIIACCHYECKOW MEXaHUKH, BCEMHUPHOTO TATOTCHUS,
COXPAHCHUS SHCPIruu, UMITYJIbCA U SJICKTPUUICCKOTO 3apsaaa, TCPMOANHAMUKH, BHGKTpOMaFHHTHOﬁ
UHAYKIUU, GoTodddekra;

) BKJIQJI POCCHMCKHMX M 3apyO€KHBIX YYEHBIX, OKa3aBIIMX HauOOIbIlIee BIMUSHUE Ha
pa3BuTHe HU3UKH.

1.4. PexoMeHayemoe KOJHM4YECTBO 4YAaCOB HAa OCBOCHHE MNPOrpamMMmbl y4eOHOI
AUCHUTLTAHBI
_ MaKkCHMaJlbHOH y4eOHol Harpy3ku —108 yacos, B TOM YuCIE:
00s13aTeNIbHON ayTUTOPHOM yueOHO# Harpy3ku — 102 yaca (B TOM 4McCiI€ JEKIHMU —
34 yaca, npakTH4ecKue paboTel — 68 4acoB);
CaMOCTOSITENIbHON paboThl — 6 4acoB.

2. PE3YJBTATHI OCBOEHMS YYEFHOM JJUCIIUTLJIMHBI

[IpumMeHeHne JaHHOM MPOTrpaMMbl HANIPaBJICHO HAa (POPMUPOBAHUE JIEMEHTOB OCHOBHBIX BHJIOB
npohecCHOHATILHOM NeSTeIbHOCTH B YaCTH OCBOEHMSI cooTBeTCTBYIoHMX 00umx (OK) u
npodeccronanbHbIX KomnereHmi (I1K):

Koa u HaumeHoBaHue IlnannpyemMble pe3yJbTaThl 0CBOEHHSI MPOrPaAMMBbI IO TUCHUILIJIMHE
¢popmupyembIx O0mue JucounjinHapHblie
KOMIIeTeH LI
OK 01. Beibupars JIMYHOCTHBIE PE3YIBTATH JOJKHBI ChopMHUPOBAHHOCTH NPEICTABIEHUH
CHOCO6BI pemeHH;[ OTpaXaTb B 4aCTH TPyAOBOI'O PO U MECTC (bHSI/IKI/I H aCTpOHOMHHU B
3aja4 BOCTIUTAHHUS: COBPEMCHHOW HaYYHO! KapTHHE MHpPa, O
NpodeCcCHOHATBHOI - TOTOBHOCTb K TPY/y, OCO3HAHHE crcTeMooOpasylomei posu Gpu3nKu B
IEHHOCTH MacTEPCTBA, TPYAOIIO0UE; | Pa3BUTHH €CTECTBCHHBIX HAYK, TEXHUKU
JEATENbHOCTH - 2
- TOTOBHOCTH K aKTUBHOU Y COBPEMEHHBIX TEXHOJIOTHH, O BKIIAJIC
TIPUMCHHTEIIBHO K JIESTETPHOCTH TEXHOJIOTHYECKON 1 poccuiickux
Pa3IMIHBIM KOHTCKCTAM | ¢o1yppapHO# HANPABICHHOCTH, 1 3apyOeKHBIX YUCHBIX-(PU3UKOB B
CIIOCOOHOCTh HHUITMHPOBATH, pa3BUTHE HAYKW; TOHUMaHHE (PH3NIECKON
TUTAHUPOBATH U CAMOCTOSITEITHHO CYITHOCTH HaOJIIOTaeMBIX SBIICHUN
BBITIOJTHATH TAKyIO JIESTEITHHOCTD; MHKPOMHpa, MAKpOMHPA U METAMHPA;
- HHTEPEC K Pa3IHYHbIM chepam ITOHWMAaHHE POJIM aCTPOHOMHUU B
podheCCHOHATBHOM NS TeIbHOCTH, NPaKTHYECKOM JACSITEIPHOCTH YEIOBEKa U
- TOTOBHOCTbH U CIIOCOOHOCTD K JIAJTbHEHIIIEM HAYYHO-TEXHUYCCKOM




00pa3oBaHMIO U CaMOOOPa30BaAHHIO
Ha MPOTSHKCHUH BCEH JKU3HU.
MerTanpenMeTHbIC Pe3yIbTaThl
JIOJDKHBI OTPaKaTh:

OBajicHre YHUBEPCATBHBIMA
yueOHBIMH IO3HABATEILHBIMU
JIEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBUS:
CaMOCTOSTENIbHO (hOPMYIUPOBATH U
aKTyaJIM3HpPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,
YyCTaHaBJIUBATb CyIJ.[eCTBeHHI;Iﬁ
IMMPpU3HAK UJIX OCHOBaHUS 1A
CpaBHEHUsI, KJIacCUPUKAIIMH U
000011IeHNS; OTIPEIENSTh LU
JESITeTbHOCTH, 33/1aBaTh ITapaMeTpPhI
U KPUTEPHUHU UX JOCTUIKECHHUS,
BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHSI B PACCMATPHBAEMbIX
SIBJICHUSIX; BHOCUTHh KOPPEKTHBEI B
JIeSITeNbHOCTD, OILICHUBATh
COOTBETCTBHE PE3yJIbTATOB LIEJISM,
OLICHUBATb PUCKH HOCHC}ICTBI/Iﬁ
JICSITEbHOCTH; Pa3BUBATh
KpPCaTUBHOE MBIIUICHHUE TIPU
PEIICHUN XXU3HCHHBIX MPOOJIEM;

0) 6a30BBIC UCCIICIOBATEIBCKIE
JIEUCTBUS:

- BJIaJICTh HaBbIKAMH y4eOHO-
HCCIEN0BATENIBCKON U IPOEKTHOM
JIeSATEIbHOCTH, HaBbIKAMU
pasperieHus npooieM;

- BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIC
CBSI3U U aKTyaJU3UPOBATh 3371a4y,
BbIABUTAThb TUIIOTEC3Y €€ PCIICHU,
HaxXOJUTb apryMCHTBI 1JI
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH
pelieHus;

- aHATTM3UPOBATH TTOJIyYCHHBIE B XOJI€
pelIeHus 3a]a9H PE3yIbTATHI,
KPUTHUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETH NICPCHOCUTH 3HAHUA B
[M03HABATEJILHYIO U IPAKTHYECKYHO
YaCTH ) XKU3HCACATCIBbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
PAa3HBIX MPEIMETHBIX 00JIACTEeH;

- BBIJIBUTATh HOBEIC UJICH,
TpepIarath OPUTHHAIBHBIC TTOIX OB
U peIleHuS;

- TPOSBJISTH CIIOCOOHOCTh MX
WCIIOJIb30BAHUSI B TI03HABATEIIHHOM U
COLIMAJILHOM MTPaKTHUKE;

-IIPOSIBIIATH CIIOCOOHOCTD U
TOTOBHOCTB K CAMOCTOATCIIBHOMY
TMMOUCKY METOAOB PCIICHUA
MPpaKTUYCCKUX 3a7a4, MPUMCHCHHUIO
Pa3IMYHBIX METOJIOB TIO3HAHMUS,

- CTaBUTH U POPMYIIUPOBATH
COOCTBEHHBIC 33/1a4M B
00pa3oBaTeIbHOI ACATEIBHOCTH U

Ppa3BUTUH, POIH DUIUKH

B (DOPMUPOBAHUH KPYro30pa u
(YHKIIMOHAJIBHOW TPAMOTHOCTH YeJIOBEKa
JUISL pEILICHNUS] TPAaKTHUECKHX 3371ad;
CdopMupoBaHHOCTD YMEHUH
pacmo3HaBaTh (PU3NIECKUE SBICHUSL
(mporieccrl) U OOBACHATH UX HA OCHOBE
M3YYEHHBIX 3aKOHOB: PABHOMEPHOE 1
PaBHOYCKOPEHHOE MPAMOIIMHEHHOE
IBIDKEHHUE, CBOOOJHOE MMaJieHre TeT,
JIBIDKEHHUE 110 OKPY)KHOCTH, HHEPIIHS,
B3aUMOJIEICTBHE TeJ, KojebarebHOe
JBIDKEHUE, PE30HAHC, BOJIHOBOE
nBrkenue; muddysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHUE KHUKOCTEH U
TBEPABIX TEJI, U3MEHEHUE 00beMa Tell ITpH
HATpEeBaHUU (OXJIKACHUH), TEIUIOBOEC
paBHOBecCHE, UCTIAPCHUE, KOHACHCAIIHS,
IUTaBIICHHUE, KPUCTAJUTH3ALINS, KHIICHUE,
BIIQXKHOCTB BO3IyXa, CBS3b CpEIHEN
KHHETHYECKOW YHEPTUH TEILIOBOTO
JBIDKEHUS MOJIEKYJI C aOCONIOTHOM
TEeMIIEpaTypOM, MOBBIIIEHNE JABICHUS
ras3a IpH €ro HarpeBaHuu B 3aKPHITOM
COCY/ZIe, CBSI3b MEX/ly apaMeTpamu
COCTOSIHHMS ra3a B U30IPOLeccax;
9JIEKTpHU3aLUs Tell, B3aNMOJICHCTBHE
3aps10B, HarpeBaHKe IPOBOTHHKA C
TOKOM, B3aUMOJICHCTBUE MAarHUTOB,
AIEKTPOMAarHUTHAS UHIYKIHS, TeHCTBHE
MarHATHOTO TIOJIA Ha MPOBOIHUK C TOKOM
1 IBWKYIIWHCS 3apsl, SIeKTPOMarHUTHEIE
KoJIe0aHUs ¥ BOJHBL, IPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPAXKEHUE,
npesioMIIeHHe, HHTepQEepeHIHs,
nudpakuus ¥ mosspu3anus CBera,
JCIIepCHsi CBETa; (DOTOINEKTPUIECKHIH
3¢ QeKT, CBETOBOE J1aBIICHHE,
BO3HMKHOBEHHE JITHEHYATOT O CIIEKTPa
aToMa BOAOPO/a, CCTCCTBCHHAS H
HCKyCCTBEHHAS PaIHOAKTUBHOCTE;
Bnagenue ocHOBOITONMATAIOIIMUA
(U3NIECKUMU TIOHATHSMH U BETHIIMHAMH,
XapaKTepU3yIOIUMH (rU3nIecKue
MpoIIeCChl (CBSI3aHHBIMH C MEXaHUYECKUM
JIBIDKEHUEM, B3aMMOJICHCTBHEM TEl,
MEXaHWYECKHUMH KOJICOaHUSIMU U
BOJIHAMH; aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM BEIIECTBA, TEINIOBBIMU
MIPOLIECCAMU; MIICKTPUUECKUM H
MarHUTHBIM ITOJISIMH, JIEKTPUUECKUM
TOKOM, DJICKTPOMAarHUTHBIMHU
KOJIEOaHHUSIMHU F BOJTHAMH;, OIITHYECKUMHU
SIBIICHISIMH; KBAHTOBEIMH SIBJICHUSIMH,
CTPOEHHEM aTOMa M aTOMHOTO SifIpa,
PaInoOaKTUBHOCTHIO); BIIaICHHE
OCHOBOIIOJIATAOLIUMHU
ACTPOHOMHUYECKUMH TIOHSTUSIMHY,
MI03BOJISIIOIIMMH XapaKTepU30BaTh
TIPOLIECCHI, IPOUCXOSIIME Ha 3BE3/aX, B
3BE3JIHBIX CHCTEMAaxX, B MEKTJIaKTHYECKOH
cpeze; IBIKeHNE HeOECHBIX Tell,
SBOJIOIHIO 3Be3 1 BeenenHoii;




JKM3HEHHBIX CUTYalUsX; BBISBISATH
MPUYNHHO-CIIE/ICTBEHHBIE CBSI3U U
JUI JOKa3aTeNIbCTBA CBOUX
YTBEpIK/ICHHUH, 3a]1aBaTh TapaMeTphI
1 KPUTEPHUHN PEIICHUS
aKTyaJM3UpOBATh 33/1a1y, BBIIBUI'ATh
THIIOTE3Y €€ PEIICHHs, HaXOIUTh
apryMEHTBHI;

- aHAJIM3UPOBATh TTOJTyYEHHBIE B X0J1€
peLICHUs 3aa41 Pe3yIbTaThl,
KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTb, IIPOTHO3UPOBAThH
HU3MEHEHHE B HOBBIX YCIIOBHSX;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM,
OLICHUBATh NPUOOPETEHHBIN OIBIT;

- pa3palaTbIBaTh IUIaH PEIICHUS
po0JIeMBI ¢ yIETOM aHaJIN3a
HMMEIONINXCSA MaTepHATIbHBIX U
HEMaTepHAIbHBIX PECYPCOB; CTABUTH
poOIeMBI U 331a4H, IOy CKAIOIIIe
aJIbTEPHATHBHBIC PEILICHUS

Bnanenue 3akoHOMEPHOCTSIMHU, 3aKOHAMH
U TEOPHUSMH (3aKOH BCEMHPHOTO
tarotenus, I, II u 111 3akonsr HetoToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOH
SHEPTHH, 3aKOH COXpaHEHHs UMITyJIbCa,
MIPUHINI CYTIEPIIO3HUITNH CHJI, TPUHIIAIT
PaBHONIPABHOCTH MHEPIUAIBHBIX CHCTEM
OTCYETa; MOJIEKYJISIPHO-KHHETHIECKYIO
TEOPHIO CTPOCHNUS BELIECTBA, TA30BbIE
3aKOHBI, TIEPBBII 3aKOH TEPMOJIUHAMHK;
3aKOH COXPaHEHHs JIEKTPUIECKOTO
3apsna, 3akoH Kynona, 3akon Oma amst
yuyacTka nen, 3akoH Oma 15l TOJIHOM
AJIEKTPUUECKOH LienH, 3aKoH JKOyIIs -
Jlenna, 3aKOH AIEKTPOMArHUTHOM
WHTyKIWH, 3aKOH COXPaHEHUs SHEPTUH,
3aKOH NPSIMOJIMHEWHOTO pacipoCcTpaHEeHUs
CBETA, 3aKOH OTPAXEHHS CBETA, 3aKOH
TIPEIOMIICHUS! CBETA; 3aKOH COXPAHEHUS
SHEPTHH, 3aKOH COXPaHEHHS UMITyJIbCa,
3aKOH COXPAHEHHMS 3JIEKTPUIECKOTO
3apsia, 3aKOH COXPaHEHHUs] MacCOBOTO
yyca, nocryiarel bopa, 3akoH
panvoaKTHBHOTO paciiaia); yBEpeHHOE
HCIIOJIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH P aHaJIM3e
(U3MYECKUX SBICHUN U POLIECCOB;
Brnanenne ocHOBHBIMH METO/IAMH
HaY4HOTO TI03HAHUSL, UCTIOIb3YEMBIMU B
(u3HKe: TPOBOIUTH MPSIMbIE M KOCBEHHBIE
n3MepeHns PU3NIECKUX BETHIHH,
BEIOMpas ONITUMAITBHBIHN CIIOCO0
H3MEPEHNUS U UCIOJb3Ys U3BECTHBIC
METOAbI OLICHKU HOFpeHJHOCTeﬁ
U3MEPEHUI, IPOBOAUTH UCCIIEI0OBAaHUE
3aBUCHMOCTEN (PM3MYECKUX BEITUUUH

C HUCIOJIb30BaHUEM NPSIMBIX H3MEPEHHH,
OOBSICHSTH TOJTyYCHHBIE PE3YJIBTATHI,
UCTIONB3Ys (PM3UYECKUE TEOPHUH, 3aKOHBI 1
TIOHSTHS, U JIENIaTh BBIBOJIBI; COOIIONATh
npaBuiia 6€30MacHOro TpyAa

IIPY TIPOBEICHUN MCCIIEOBAHMNA B paMKax
y4e0HOT0 SKCIIepUMEHTa U YIeOHO-
HCCIIEI0BATEIbCKON AESTEIBHOCTH C
HCIIOJH30BaHUEM HIHU(POBBIX
U3MEPUTENIBHBIX YCTPOUCTB U
11200paTOPHOTO 000PYIOBAHHUS;
c(OPMHUPOBAHHOCTH TIPEICTABICHUN

0 METOoJax MOJIyYEeHHs HayYHBIX
aCTPOHOMHMYECKUX 3HAHUI;
C¢hopMHupOBaHHOCTh YMEHHUS peIaTh
pacdeTHbIe 337a4H C SBHO 33JaHHOM
(U3MIECKON MOJETBIO, HCIIOIB3YS
¢u3nveckre 3aKOHbI

Y TIPUHIINIBL; HA OCHOBE aHAIN3a yCIOBHS
3a1a4i BEIOUPATh (PU3NYECKYIO MOJEIb,
BBIJACIIATH (1)I/I3I/I'-IQCKI/IC BCJIIMYUHBI U
(bopMyJTBl, HEOOXOMMBIE JUIS €€ PEelIeHHS,
MMPOBOAUTL paCY€Thbl U OI€CHUBATDH
PeasIbHOCTD MTOJYYEHHOTO 3HAUCHHUS
(U3MYECKOH BEIMYNHBI; pelIaTh
Ka4eCTBEHHBIE 331a4H, BHICTPANBasI
JIOTHYECKH HEIPOTHBOPEUNBYIO IIETIOUYKY




pacCyKIeHUI ¢ OOPOM Ha U3YyUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE
SIBJICHUS

OK 02. Ucnons3oBaTh
COBpPEMEHHbIE CPEJICTBA
TIOWCKA, aHAITN3a 1
HUHTEPIPETaIluU
nH(pOpMAIIH U
nH(pOpMaITMOHHEIE
TEXHOJIOTHU

JUTS BBITIOJTHEHUS 3314
podeCcCHOHATEHOM
JICSATSIIbHOCTH

JIMYHOCTHBIE PE3YJIBTATHI JIOJKHBI
OTpaXkaTh B YaCTH IIEHHOCTH
HAYYHOTO TTO3HAHUSI:

- ¢(hOPMHUPOBAHHOCTH
MHPOBO33PEHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU U OOIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JAMAJIOTE KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETr'0 MECTA B MOJIUKYJIETYPHOM
MHpE;

- COBEPLICHCTBOBAHUE SI3bIKOBOU H
YUTATETBCKOU KYJIBTYPHI KAk
CpencTBa B3aUMOACHCTBHS MEXIY
JIFOJIbMH U TTO3HAHUS MUPA;
MertanpeaMeTHbIe Pe3yJIbTaThl
JIOJDKHBI 0Tpaxkath: OBiajeHue
YHHUBEPCAbHBIMU Y4eOHBIMU
MO3HABATENILHBIMH JICHCTBUSIMU:

B) paboTa ¢ uHpopMaImei:

- BJIaICTb HaBbIKAaMHU IOJTYYCHUA
uH(popMaLK N3 UICTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh IOUCK, aHAJIN3,
CHCTEMATH3ALHIO U HHTEPIIPETALIUIO
WH(POPMAIIUU PA3TUYHBIX BHIOB U
(hop™m npesicTaBICHUS,

- CO3/1aBaTh TEKCThI B PA3TMYHBIX
(hopmaTax ¢ y4eToM Ha3HAUCHHUS
WH()OPMAIINH U 1IeJIeBOH ayAUTOPUH,
BBIOMpAst ONITUMAJIBHYIO (OpMY
MPCACTABJICHUA 1 BU3YyaJIU3alluU,

- UCTIOJNIB30BAaTh CPEACTBA
UH(pOPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PElICHUU KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHHU3alMOHHBIX 33124 C
coOroIeHreM TpeOOBaHMIA
IPrOHOMHKH, TEXHUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX U
3TUYECKUX HOPM, HOPM
HH(POPMALMOHHOM 0€30MIaCHOCTH;

- BJIaICTb HaBbIKaMU paCIiO3HaBaHUA
Y 3a1UThl HHOPMAIWH,
nH(popMaMOHHOI Oe30macHOCTH
JIMYHOCTH

YMeHue y4uThIBaTh I'PaHULIbl IPUMEHEHHS
W3YYEHHBIX (PU3MUECKUX MOJIETICH!
MarepHanbHasi TOYKa, HHepLUUaIbHAas
CHCTEMa 0TCYeTa, HACAIbHBIN I'a3; MOJCIH
CTPOCHHS Ta30B, )KUIKOCTEH U TBEPIBIX
TeJl, TOYEUHBIN AIEKTPUUIECKU 3apsl,
sJepHast MOJIeNIb ATOMA, HYKJIOHHAs
MOZEJb AaTOMHOT'O sApa

P peleHnd (U3NYecKux 3a/au;
CdhopMupoOBaHHOCTH COOCTBEHHOMU
MTO3UIIMHU TI0 OTHOIICHHUIO K (PU3UUECKOI
nHpOpPMAINH, NOTy4aeMOH U3 pa3HbIX
HCTOYHHUKOB, yMEHHUH HCIIOIb30BaTh
U(POBBIE TEXHOJIOTUH IS TIONCKA,
CTPYKTYpPHPOBAHHS, HHTEPIPETALUH U
NpeCTaBICHUs y4eOHON U HAy4YHO-
NONYJIAPHOH HHOPMALUH; pa3BHTHE
YMEHHI KPUTHYECKOTO aHAIIN3a
ToJTy4aeMoit mHpopMaIiu

OK 03. IInanupoBats 1
peann30BbIBaTh
coOCTBEHHOE
npodeccHoHaNBHOE H
JMYHOCTHOE Pa3BUTHE,
MPEANPUHAMATETHCKYIO
JeSITeIbHOCTD B
npodeccuoHaIbHON
chepe, HCTIOTH30BATH
3HAHMS 110 IIPABOBOU U
(hHHAHCOBOM

JInuHOCTHBIE pe3ybTaThl JOJKHBI
OTpaxarb B YAaCTH JTyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHU:

- CITOCOOHOCTH OLIEHUBATH CUTYAIIHIO
¥ IPUHIMATH OCO3HAHHBIC PEIICHNUS,
OpPHEHTHPYSCH Ha MOPATIHHO-
HPaBCTBEHHBIE HOPMBI

Y IIEeHHOCTH;

-0CO3HaHUE JINYHOTO BKJIAJ B
MOCTPOCHHUE YCTONYHUBOTO OYIyIIEro;
MeranpenmMeTHble pe3yIbTaThl
JIOJKHBI OTpakaTh: OBlajieHNe

ChopMupoBaHHOCTE COOCTBEHHOU
TIO3HIIMH TI0 OTHOWIECHUIO K (PU3NUECKOI
UH(OpPMAIINH, IOTYYaeMOi U3 Pa3HbIX
HCTOYHHUKOB, yMEHHI HCIIOJIb30BaTh
uU(POBbIC TEXHOJIOTUH IS TIOKCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUH U
MpeCTaBIeHHUs yueOHON 1 Hay4HO-
HONYJISAPHON MH(OPMALINK; Pa3BUTHE
YMEHUI KPUTUYECKOT'O aHAIN3a
nojry4aemMoit nadopmanuu




rpaMOTHOCTHU B
Pa3JINYHBIX ) KU3HCHHBIX
CUTyanusax

YHUBEPCAIBHBIMU PETYIATUBHBIMU
JeHcTBUAMMU:

a) CaMOOPTaHU3aIHS:

- CaMOCTOSTENILHO OCYILECTBIATh
TTO3HABATENbHYIO AEATCIHHOCTD,
BBISBIISITH MPOOIIEMBL, CTABUTD
(hopMyIHpOBaTH COOCTBEHHBIC
3a/a9d B 00pa30BaTEIbHON
JeATEeTbHOCTH U KHU3HEHHBIX
CHUTYalHUsX;

- CAaMOCTOSTENILHO COCTABIISTh IUIaH
pelIeHus mpodJIeMbI C YI€TOM
MMEIOIINXCSl PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH

1 TIpeIIOYTeHNUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBAThH (POPMUPOBAHHIO U
MIPOSIBIICHUIO IIMPOKOH 3pYIULUH B
pa3HBIX 00IACTIX 3HAHWIA,
MIOCTOSIHHO MOBBIIIATH CBOR
00pa3oBaTeNbHBIN U KyJIbTypPHBIH
YPOBECHB;

6) CAaMOKOHTPOJb:

UCIIOIb30BaTh NPUEMBI peIIeKCHH
JUISl OLICHKU CUTYalllH, BEIOOpa
BEPHOT'O pELICHUS;

- YMETh OLIEHUBAThH PUCKU H
CBOEBPEMEHHO NPUHUMATH PELICHUS
10 UX CHU)KCHHUIO

OK 04. DddexTnBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJJICKTUBE
Y KOMaH/Ie

JIMgHOCTHBIE PE3yIBTATH JOKHBI
OTpakaTh B YaCTH IEHHOCTH
HayYHOTO TIO3HAHHUS:
-OBJIa/IeBaHNE HABBIKAMH YIeOHO-
HCCIE0BaTENbCKOM, TPOEKTHON U
COLMAIBHOM JeATEeIHbHOCTH;
MeranpeamMeTHble pe3yIbTaThl
JIOJDKHBI OTpakaTh: OBlasieHue
YHHBEPCATbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMHU:
0) coBMeCTHasl IeATEIbHOCTD:

- IOHUMATh U UCTIONB30BaTh
MIPEUMYTIECTBa KOMAaHIHOM

¥ MHIUBUIYaITEHON paOOTHI;

- BEIOMPATh TEMAaTHKy U METOJIBI
COBMECTHBIX JEHCTBUI C yUETOM
001X HHTEPECOB M BO3MOXKHOCTEH
KaX/I0T0 WIEeHa KOJICKTHBA,

- IPUHUMATD LIEJIU COBMECTHOMI
JIeSITeIbHOCTH, OPraHU30BbIBATh

U KOOPJMHUPOBATh JeHCTBUA TI0 ee
JOCTHKEHHIO: COCTABIIATH IIJIaH
JeHCTBUH, pacIpeensaTh POIH C
y9eTOM MHEHUH YYaCTHUKOB,
00CyX/1aTh pe3yIbTaThl COBMECTHON
paboTsr;

-OIIEHUBATh KA4eCTBO CBOETO BKJIaa
M Ka)KJ0T'0 YJaCTHHUKA KOMaH/IbI B
o01uit pe3ynpTar mo
pa3paboTaHHBIM KPUTEPHSIM;
-IIpeJaraTb HOBBIE IIPOEKTEHI,
OLIEHUBATh UJEHU C MO3UIUU
HOBH3HBI, OPUTHHAIBHOCTH,
MPaKTHYCCKOH 3HAYUMOCTH,

OBnajieHre yMEHUsIMU pab0TaTh B TPyIIe
C BBITIOJTHEHHEM PA3IMIHBIX COMUATBHBIX
poJIei, IaHupoBaTh PabOTY TPYIIIIHL,
PaIMOHAIBHO PACTIPEICIIATH AESTEIHLHOCTh
B HECTAHJAPTHBIX CUTYAIHAX, aJ1CKBATHO
OLICHUBATH BKJIAJ KaXXJI0T'0 U3 YYaCTHUKOB
IPYIIIBI B PENIEHHE PACCMATPUBAEMOi
poOIIEMbI




KOOPJMHUPOBAThH
Y BBINOJTHSTH paboTy B YCIIOBUSIX
peasbHOro, BUPTYaJIbHOTO

1 KOMOWHHPOBAaHHOTO
B3aUMO/ICHCTBYS;

-OCYILIECTBIIATh NO3UTHBHOE
CTpaTEerH4eCcKOoe NOBEICHHE

B Pa3iIMYHBIX CHTYALUsIX, TIPOSBILT
TBOPYECTBO U BOOOpakeHHe, OBITH
MHUIIMATUBHBIM.

OBnazieHne yHUBEPCATbHBIMU
PETYJIATUBHBIMH JIEHCTBUIMHU:

T') IPUHSATHE Ce0sl U IPYTUX JIIOAEH:
- IPUHUMATh MOTHBBI U apTYMEHTBI
JPYTHX JIFOJICH PY aHan3e
PE3YJIBTATOB AEATEIbHOCTH

OK 05. OcymiecTBasTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHUKAIIUIO Ha
roCyJ1apCTBEHHOM
si3pIke Poccutickoi
denepanuu ¢ y4eToM
0COOEHHOCTEH
COIMAIIEHOTO U
KyJIbTYpHOTO KOHTEKCTA

JIn4HOCTHBIE PE3YJIBTATHI IOJKHBI
OTpa)kaTh B YaCTU ICTETUUECKOTO
BOCITUTAHHS:

- 3CTETHYECKOE OTHOIICHHUE K MUY,
BKJIFOYAsl 3CTETHUKY ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
TPyAa U OOILIECTBEHHBIX OTHOIICHHIA;
B 00J1aCTH MATPUOTUIECKOTO
BOCIIUTaHUA IPOABJIATH:
-IIEHHOCTHOE OTHOIICHUE K
rOCYAapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY M IPHUPOTHOMY
HACJICIHNIO, TAMSITHUKAM, TPATUIIHIM
Hapo10B Poccuu, OCTHKEHHIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPY/IC;
MertanpenMeTHbIe pe3yJbTaThl
JIOJDKHBI 0Tpaxath: OBiajeHue
YHUBEPCAIBHBIMU
KOMMYHUKATHUBHBIMHU }IeﬁCTBI/IHMHZ
a) oOuIeHuE:

- OCYIIECTBIISATH KOMMYHHUKAIUU BO
BcexX chepax KU3HM;

- Pa3BEpPHYTO U JIOTMYHO W3J1araTh
CBOIO TOUKY 3PECHUS

C UCTIOJIb30BAHUEM SI3BIKOBBIX
CpEJICTB

ChopMupoBaHHOCTD IPEICTABIEHUH O
poiu ¥ MecTe (pU3NKU U aCTPOHOMUH B
COBPEMEHHON HAayYHOH KapTHHE MHPA, O
cucTeMooOpa3yromiei poiu GU3NKA B
Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH

1 COBPEMEHHBIX TEXHOJIOTHH, O BKIaJe
pOCCUNCKUX

U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH; TOHUMaHKUE (HU3UICCKOM
CYIIHOCTH HaOJII0aeMbIX SIBICHUH
MHUKPOMHUPA, MAaKPOMHUPA U METaMupa;
ITOHUMAaHHE POJI ACTPOHOMHH B
MIPAaKTHYECKOH e TeTbHOCTH YeJIOBEKa 1
JanbHEHIIeM HayIHO-TEXHUYECKOM
Pa3BUTHH, POIH (DUUKH

B (hOopMUPOBAHHUHU KPyTo30pa U
(YHKIIMOHATBHON TPAMOTHOCTH YENIOBEKA
JUISL PEILICHNUS IPAKTUYECKUX 3a7a4

OK 07. ConeiicTBoBaTh
COXPaHEHUIO
OKpY2Karollel cpeapl,
pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUH KIIMMarTa,
TIPUHLIMIIBL
OCpPEKITHBOTO
MIPOU3BOICTBA,

3¢ PeKTUBHO
JIeICTBOBATh B
Ype3BbIYAHbIX
CUTYyalusax

JImgHOCTHBIE PE3yIBTATH JOIKHBI
OTpaXkaTh B YaCTH IKOJIOTUIECKOTO
BOCIIUTAHMSI:

- ¢(hOPMHUPOBAHHOCTD IKOJOTHUCSCKOM
KyJ'[I)TypBI, IIOHUMAaHHUC BJIUAHUA
COLMAIbHO-3KOHOMHYECKHX
MIPOLIECCOB HA COCTOSIHUE TPUPOTHOM
Y COLMAIBHOU CpeJbl, 0CO3HAHKE
I00ATBHOTO XapakTepa
9KOJIOTHYECKUX IIPOOIIEM;

- IJJAHUPOBAHHUE U OCYIIECTBIICHHE
JIEHCTBUI B OKpY>KaloLleH cpeie Ha
OCHOBE 3HAaHHUSA LeNel yCTONIUBOTO
Pa3BHUTHS YEIIOBEUECTBA;

aKTUBHOE HENPUSITUE ACHCTBUH,
[IPUHOCALIMX BPEN OKpYXKaroulei
cpene

CchopMupoBaHHOCTD YMEHUS IPHUMEHSATh
TIOTy4EHHbIE 3HAHUS U1l OOBSICHEHHS
YCIIOBUH NPOTEKaHUS (PU3NIECKUX
SIBJICHUH B IPUPOJIE

U U1 IPUHATHS IPAKTUYECKUX PELUCHUI
B HOBC@ﬂHeBHOﬁ JKU3HU JJI1 o6ecnequym
0€30I11acCHOCTH NPH OOpAILEHNH C
OBITOBBIMU IPHOOPAMHU ¥ TEXHUIECKHIMHU
yCTpOMCTBaMH, COXpaHEHHS 37I0pPOBbS U
COOJIIOIEHHST HOPM KOJIOTHYECKOTO
TIOBEAICHUSI B OKpY’KaloIei cpeze;
ITOHUMaHHE HEOOXOIMMOCTH IPHUMEHEHUS
JOCTIDKEHUH (PU3UKH M TEXHOJIOTHH

JUISL pAllMOHAIBHOTO MPUPOJIONOIb30BaHMS

3. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI




3.1. O0beM yueOHOM AMCUMIIMHBI M BUABI Y4e0HOI padoThI
OVIIL.6 Pusuka

Bua yuyeoHoii pa6boThI

O0beM B yacax

MaxkcuMajibHasl yueOHasi Harpy3kKa 108
Oo0s13aTesibHAs ayIUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 102
B TOM YHUCJIE:

TEOPETHUECKOE 00yUCHHE 34
MPAKTUYCCKHUE 3aHATHUS 68
CamocrosiTeibHasi padoTa 6

HpOMe)KyTO‘-lHaﬂ arrecranmus

IIPOBOJIUTCS B JOpME 3aUeTa ¢ OIICHKOM B 2 CEMECTpe
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3.2. TemaTnuyeckuii IUVIaH U COAePKaHUE Y4eOHOM TUCHHUIINHBI

OVIIL.6 ®uznka
HanmenoBanue Conepxanue y4eGHOro MaTepraJia (0CHOBHOE 1 MPO(ecCHOHAJILHO OPHEHTHPOBAHHOE), 1a00pPaTOPHBIE H Oobem | Dopmupyemble
pa3aesioB H 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 26 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 MO OKPY)KHOCTH C ITOCTOSTHHOM MO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHast ckopocTk. [lepuox u yacrora
obpaienus. LlenTpocTpemurensHoe yeckopeHHne. TeXHUYecKrue yCTpOoHCTBa U MPaKTHUECKOe IPUMEHEHHE: CITHIOMETP,
JIBIDKEHUE CHApPSIJIOB, IIEITHbIE U peMEHHBIE TIepeayn
[IpakTHyecKHe 3aHATH
[IpakTrueckue paboOTHI:
W3mepenne MrHOBEHHOH CKOpPOCTH. cciieoBaHie COOTHOIIEHHST MEXKTY Iy TSIMHU, IPOHICHHBIMH TEJIOM 32
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 6
Hunamnka IMpunuun orHocurensHoctd [anunes. [lepsoiit 3akon Herotona. MHepuuanbHble cCUCTeMBI 0TcdeTa. Macca tena. Cuna.

[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
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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

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

22

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
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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

30

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
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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

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
SIPKHE 3BE3/IbI
IloaroroBka k NpomMe:KyTOYHOM aTTecTanuu B ¢popme 3a4eTa ¢ OLEHKOI1 3a 2 cemecTp 6
Bcero: 108u.

17




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 JODKCH MMETh TEYaTHBIC W/WJIM DJIEKTPOHHBIE YYEOHWKH U pa3paOOTaHHBIC B
KOMIUIEKTe C HHUMH Yy4eOHble mocoOus (IpH HAIWYUH), JOMYIICHHbIE K KCIOJIb30BAHUIO TPHU
peanuzanuu  00pa3oBaTEIbHBIX MPOTPAMM CpeaHero mpodecCHOHAIBHOTO 00pa3oBaHMS,
peann3yeMbIX Ha 0a3e OCHOBHOTO OOIIETr0 00pa3oBaHusl.

[Ipu peanuzamuu nporpaMMbl JTUCHMIUIMHBI BO3MOXXHO HCIIOJIB30BAHUE  DJIEKTPOHHBIX
o0pa3oBaTeNbHBIX  PECypcoOB, JOMYIIEHHBIX K  HCIOJB30BAHMIO TPU  peau3aluu
00pa3oBaTeNbHBIX MPOTPAMM CPETHErO 001Ier0 00pa3oBaHUs

Ochognas numepamypa

1. Mskumes, I'. 5., Byxosues, b. b., Corckuii, H. H. / ITox pen. IlapdenteeBoit H. A.
duzuka. Yueonuk g 10 k1. — M.: U3narensctBO «lIpocBemenney, 2023. — 416¢.

2. Mskumes, I'. §., Byxoenes, b. b., Hapyrun, B. M. / Ilox pen. [TapdenreeBoii H. A.
Ouszuka. YueOnuk ans 11 k. — M.: U3narensctBo «IIpocBemenuey, 2019. — 399c¢.

/Jlonoanumenshasa numepamypa

3. Hmutpuena, B. @. ®uszuka 11s npodeccuii 1 cnenuanbHOCTe TEXHHUECKOTo Mpodus:
y49eOHUK Il 00pa3oBaTENbHBIX YYPEKJICHUN HAYAIBHOTO W CPEIAHET0 MPOPECCHOHATHHOTO
obpazoBanus / B. ®@. JImurpueBa. — 2-e¢ u3f., crep. — M.: M3marenbckuii IEHTp «AKaaeMHus»,
2017. - 448 c.

4. BacunseB A. A., ®enopos B. E., Xpamos JI. JI. ®usuka [DaeKTpoHHBIA pecypc] :
Yuebnoe mocobme mist CIIO. — Mocksa: FOpaiir, 2022. — 211 c. — Pexxum npocryma:
https://urait.ru/bcode/492136

5. Ipomkun C. C., CamonetroB B. A., Humenckuit H. B. Mexanuka, TepMoinHaMHUKa 1
MonekysipHas ¢uzuka. COopHUK 3a1au [DnekTpoHHBIN pecypce] : YueOHnoe mocobue s CIIO.
— Mocksa: FOpaiir, 2022. — 467 ¢. — Pexxum moctyna: https://urait.ru/bcode/492830

DJIEeKTPOHHBIE pecypchl

1. IToptan «Poccuiickas anekTpoHHas mKoxa» https://resh.edu.ru/

2. Ludposas oudbmmorexa IPRsmart https://www.iprbookshop.ru/

3. DiekTpoHHO-6nbIHoTeuHas cuctema AMGyke https:/ibooks.ru/

4. DnexktpoHHO-OnbmoTeunas cucrema JIAHbD https://e.lanbook.com/
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5. O6pasoarensHas mwiarhpopma FOPAWT https://urait.ru/
6. ®usuka — 10 xnacc https://resh.edu.ru/subject/10/

7. ®uzuka — 11 knacc https://resh.edu.ru/subject/11/
8. S kmacc 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.
MIPUMEHUTENBHO K Pa3IHYHBIM Paznen 4. Tems1 4.1.,4.2.,4.3
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.
CPEJCTBA MOMCKA, aHAIN3A 1 Paszen 3. Temwi 3.1.,3.2,,3.3, | YCTHPIM O1IPOC,
MHTEPIPETALNK HHYOPMALIMHU 1 Paznen 4. Tems1 4.1.,4.2.,4.3 (bponTaibHiiionpoc;
HaOJroieHue 3a
MHGOPMAIIIOHHBIE TEXHOJIOTHUH IS Paznmen 5. Temsr 5.1.,5.2., 5.3.
. BBIMIOJIHCHUEM
BEITIOJTHEHUS 3a71a4d podeccuoHanbHoi | Pasnmen 6. Tema 6.1 6 6
NESTENEHOCTH Paznen 7. Tembt 7.1, 7.2, 7.3 71abOPATOPHBIX pabOT;
Paszen 8. NpaKTHYECKUE PaOOThI
OK 03. IlmanupoBaTh U pealn30BbIBaTh | Pasmen 1. Tema 1.1 (peleHye Ka4eCTBEHHBIX U
cOOCTBEHHOE TPoecCHOHATHFHOE 1 Pasnen 3. Temsi 3.1.,3.2., 3.3. pacyeTHbIX 3a71a4);
PITIHOCTHOC PasBUTHC, Paznen 4. Tembi 4.1.,4.2., 4.3 TECTHPOBAHHIC,

NpeANPHHUMATEIBCKYIO ASSTEIBHOCTD B | Pasnen 8 Tema 8.1 PCIICHUE KEUC-3a/1ad,

rpodeccruoHansHOM chepe,
MCTIOJIb30BaTh 3HAHUS 110 TIPABOBO 1
(bMHAHCOBO IPaMOTHOCTHU B Pa3IMYHBIX
PKU3HCHHBIX CUTyalusaXx =

BBITIOJTHEHHE 3aJaHUMN
IIPOMEKYTOUHOMN
aTTecTalnuu

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. BoiOupaTts cnnoco0bl penieHus 3a/1a4 NpodeccuoHAIbHOM AeATeJbHOCTH,
NPHUMEHUTEIbHO K Pa3JIHYHBIM KOHTEKCTaM.
TecToBele 3anaHus
1. MaTepuanbHasi TOUKa — 3TO:
a) OYeHb MaJIEHbKOE TEJIO
0) TOUYKa Ha KOOPJIMHATHOM MPsIMOI
6) meno, pamepamu KOmMopo20 MOIHCHO NPEHeOPedb 6 OAHHBIX YCI06UAX OCUNHCEHUSA
I') TeNo, pa3MepaMu KOTOPOro Helb3sl peHeOpeyb B TaHHOH 3a/1a4e
2. Tpernii 3akoH HproToHa BeIpaxkaercs GpopmMyIioi:

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

3. OTpHLATENbHBIM CUUTACTCS 3apsi/ HIEMEHTAPHBIX YaCTHIL:

a) 271eKmpoHo8

0) MPOTOHOB

B) HEUTPOHOB

') HOHOB

4. [TpueMHBIN pyTIOp C AETEKTOPOM IMPUHUMAET TOJBKO MOJISPU30BAHHYIO B
OIIpeIeJIECHHOM HalpaBJIEHUH BOJIHY. 3BYK HUCUE3HET, €CJIM NOBEPHYTH Mepelaoni Win
IpUEMHBIN pynop Ha ... (90 /90°)

OK 02. OcymecTBIATH MOUCK, AHAJIHU3 U HHTEPNPETALMI0 HH(OPMALINH,
HEe00XO0UMOi1 /ISl BHINOJTHEHHUsI 3a/1a4 NPOoQ)eCCHOHATBHOM 1esATeIbHOCTH.
TecToBbIE 3aMaHUs
1. ITpomMexxyTOK BpeMEHH, 32 KOTOPBIH TEJIO COBEPIIAET OJMH MOJIHBIH 000pOT,
Ha3bIBaETCS:
@) uacmomoii 6PauieHuUs
0) yIJIOBOM CKOPOCTHIO
B) IMHEHHOM CKOPOCTHIO
2. Korna macca 3Be311b1 MeHblle, yeM 1,2 maccbl ColtHIa, TO OHA 3aBEPIIAET CBOKO
IBOJIIOIUIO KaK:
a) HEWTpOHHAas 3Be3/1a
0) yepHas AbIpa
8) Oenvlii KapaIuk
r) ¢poboc
3. B MeTannax HOCUTENISIMU CBOOOIHBIX 3apsA0B SBISIOTCA:
a) IPOTOHBI
0) Inekmponwl
B) HEHTPOHBI
T') IO3UTPOHBI
4. Cxopoctb 72 km/u B CU paBna: (20 /20 m/c)

OK 03. IlnanupoBaTth U peajn30BbIBATh COOCTBEHHOE NPOGeCCHOHATBHOE U
JIMYHOCTHOE pa3BUTHeE.
TecToBbIe 3a1aHUS
1. ITyTs — 370!
a) mepeMelleHue Tena
0) cMeleHHe Tena B IPOCTPaHCTBE
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B) U3MEHEHHE I0JIOKEHHSI TeJIa B IPOCTPAHCTBE

2) O1una mpaexkmopuu

2. [Ipu MexaHNYECKOM JABM)KCHUU TEJIa COBMAIAIOT M0 HAMIPABICHUIO:

a) cuna u yckopenue

0) yCKOpeHUE U MepeMeleHne

B) YCKOPEHHE U CKOPOCTh

I') CHJIa U CKOPOCTb

3. KonaeHcanus — nporuecc nepexoja BelecTBa us:

a) 2a3000pa3no20 8 HeuoKoe

0) ®UAKOro B ra3000pa3HoOe

B) TBEP/IOTO B KHUJIKOE

T') )KUAKOTO B TBEPIOE

4. Ecnu ckopocTh 3ByKa B cpene ¢ = 500 M/c, a nirHa BOJIHBI A = 4 M, TO 4acToTa
Koje0aHuil 3BYKOBBIX BOJIH B cpenie ... (125/125 I'y)

OK 04. PadoTath B KOJUIEKTHBe U KOMaHJe, 3¢ (peKTUBHO B3aMMO/1eiicTBOBATH C
KOJLJIeraMH, PyKOBOJACTBOM, KJINEHTAMMU.
TecToBBIE 3aMaHUs
1. JIBm>keHue Tena, Ipyu KOTOPOM Jr00ast mpsiMasi, IPOBEACHHAS B TeJe, IEPEMEIAeTCs
napasuieJIbHO caMoii cebe, Ha3bIBaeTCs:
a) BpallaTeIbHbIM JBUKCHHEM
0) Kosie0aTeIHbHBIM JIBHIKCHHEM
B) JIBIDKEHHEM TI0 OKPYKHOCTHU
2) nocmynamenbHbIM OGUICCHUEM
2. Cuibl, ¢ KOTOPBIMHU TeJla CUCTEMBI B3aUMOJICHCTBYIOT MEXly OO0, Ha3bIBAIOT:
a) BHEITHUMU CUJIaMU
0) eHympenHumu cunamu
B) HEKOHCEPBATUBHBIMH CHJIAMU
') KOHCEPBAaTUBHBIMU CHIIAMU
3. DIIEKTpUUECKUM TOKOM Ha3bIBAIOT:
@) ynopao0o4ennoe 06uiNceHue 3apAIHCEHHBIX YacCmuy
0) OecropsI0YHOE JIBYKEHUE 3aPSKCHHBIX YaCTHI
B) YIIOPSIOUEHHOE IBUKEHHE HEUTPOHOB
r) OecropsiI0YHOE IBIKEHHE HEUTPOHOB
4. lnana3oH rojioca My>ckoro 6aca 3aHuMaeT 4acTOTHbIA uHTepBai oT v1 = 80 ' mo v2
=400 I'u. OTHOIIEHNE I'PaHUYHBIX JUIMH 3BYKOBBIX BOJIH 3TOTr0 MHTEpBaa paBHO: (5)

OK 05. OcymecTBJAATH YCTHYI0 M MUCbMEHHYI) KOMMYHMKAIINIO HA

rocy/1apcTBEHHOM SI3bIKe C Y4eTOM 0COOeHHOCTEl COlNATbHOI0 U KYJIbTYPHOI0 KOHTEKCTA.

TecToBble 3a1aHUsA

1. YckopeHueM Tena Ha3bIBaeTCs:

a) eenuuuna, pagHaAs OMHOUEHUIO U3MEHEHUS CKOPOCHU K NPOMENCYMK) 6PEMEHU, 8
meueHue KOmopozo IMo U3MeHeHue NPOU3OULIN0

0) MyTh, TPOXOAUMBIN TEJIOM 32 CAMHUILY BPEMEHH

B) OBICTPOTA MEPEMEILICHUS TeJla

r) OpICTpPOTA JABMKEHUS TEJIa B IPOCTPAHCTBE

2. Ha tonkoii Hutu 1 noasemeHn MaccuBHbIN rpy3. K rpy3y npukpemnieHa takas ke HUTb 2.
Ecnu MeuieHHO TAHYTH 33 HUTH 2, TO 00OpBETCS:

a) TOJIBKO HUTH 2

0) HUTH | U HUTH 2 OTHOBPEMEHHO

6) moaibko numo 1

r) 1100 HUTH 1, TMOO HUTH 2 B 3aBUCHUMOCTH OT MacCHI Tpy3a
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3. Mopenb peanbHOro ras3a, B KOTOpOil He YUYUTHIBAIOTCS pa3Mepbl MOJIEKYJ U X
B3aMMOJICCTBUE MEXTY COOOM, HA3bIBACTCS

a) )KMJIKOCThIO

0) TBEP/IbIM TEJIOM

8) U0eabHbIM 2A30M

T') BO3yXOM

4. B C1 enunuueit yactotsl Ha3biBaetcs: (I'epy / T'uy)

OK 07. CoaeiicTBOBATh COXPAHEHHIO OKPYKAIOLIEH Cpelbl, pecypcocOepesKeHn 1o,
3((peKTHBHO 1eHCTBOBATH B YPE3BbIYAHBIX CUTYALUX.
TecToBble 3a1aHUA
1. [TpoHUKHOBEHHE MOJIEKYJI OTHOTO BEIIECTBA B MEXMOJIEKYJIIPHOE IPOCTPAHCTBO
JPyroro BellecTBa Ha3bIBACTCA:
a) bpoyHOBCKMM JBUKEHHEM
0) oudghghy3uei
B) IIPUTSIKEHUEM
T') OTTAJIKUBAaHHEM
2. IIpubop, npegHa3HAYEHHBIN I U3MEPEHUSI SHEPTUU 3JIEKTPUUECKOI0 TOKa!
a) aMmnepMeTp
0) BOJIBTMETD
6) INEKMPUUECKUT CUEMUUK
T') BOJIbTAMIIEPMETP
3. McnapeHue conpoBOXAAETCA:
a) noznowjeHuem meniomol
0) BBIJICJIEHUEM TEILIOTHI
B) MOIVIOIIEHUEM YTJIEKUCIIOro ra3a
I') BBIJICJIEHUEM KHCIIOpOa
4. Tenexka IBUKETCS cO CKOpOCThio 3 M/c. Ee kunetnueckas sHeprus pasHa 27 Jx.
Macca tenexku paBHa: (6 / 6 k2)
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