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1. IACIIOPT ITPOT'PAMMBbI YYEBHOM JUCIUILINHBI

1.1. ObsacTh NPpUMEHEeHHUs TPOrPAMMBI

[Tporpamma yue6Hoi quctumuabl OYII1.6 ®usnka npegHazHaueHa i BeCHUS 3aHITHI
CO CTyleHTaMH O4YHOH (¢opMbl OOyYEHHUS, OCBAMBAIOUIMMH IMPOTPaMMy TMOATOTOBKU
KBATH(UIIMPOBAHHBIX PadOYMX, CIYXKAIIMX CPEIHEro MPoQeCCHOHAIBHOIO 00pa30BaHUs IO
HanpasieHuto 18.01.34 JlaGopaHT 0 KOHTPOJIIO KaYecTBa ChIPbs, PEaKTUBOB, IIPOMEKYTOUHBIX
IPOAYKTOB, TOTOBOM MPOAYKIIMU, OTXOJI0B MPOU3BOACTBA (IO OTPACIISIM).

1.2. Mecto aucuuniaunsl B crpykrype IHIIKPC

Huctumnuaa OYIL06 ®usuka Bxoaut B 010k «OOs3aTenbHble yueOHBIE MPEAMETHD)
o011eo0pa3oBaTeIbHOrO0 LHUKJIA MPOrpaMMbl IMOATOTOBKHM KBAIU(DUIMPOBAHHBIX paboyvMX,
CIIyXallluX CpelHero mpodeccruoHaibHoro odpasoBanus mo HampasieHuto 18.01.34 JlaGopaHT
10 KOHTPOJIFO KA4YECTBA CHIPHS, PEAKTUBOB, MPOMEKYTOYHBIX MPOTYKTOB, TOTOBOW MPOIYKIIHH,
OTXOJIOB TMPOM3BOACTBA (MO OTpacisiM). YUeOHBIM IUIAHOM TMPEAYCMOTPEHO W3Y4YCHHE TaHHON
JTUCIUTIINHBI Ha TIepBOoM Kypce (1-2 cemectp).

1.3. Leau u 3aaa4y JMCHUIJIMHBI — TPeOOBAaHUS K Pe3yJIbTaTaM OCBOEHHMS TUCHUTLIUHBI
Hean aucrumnunbl «Pu3nka» — GOopMHUPOBAHNE UHTEPECA U CTPEMIICHUS 00YYarOIUXCs
K Hay4HOMY HM3YYEHHIO MPUPOIbI, Pa3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
KaK pe3yJbTaTa U3y4eHUs OCHOB CTPOCHHS MaTepuH U (yHJaMEHTAIbHBIX 3aKOHOB (DPM3UKH.
B cBsa3u ¢ 9TuM 00yuenne MHGOPMATHKE UMEET CIEYIOIIHME 3ada4M:

npUOoOpeTeHNe CUCTEMbI 3HAHUN 00 OOLIMX (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsIX, BKIIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, SJEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY
M 2JIEMEHTBI aCTPO(DHU3HUKH;

¢bopMupoBaHHE YMEHUI TNPUMEHSATh TEOPETHUYECKHE 3HAHUS M OOBICHEHUs
(¢u3nYecKuxX SBJICHUI B MPHUPOJE M JUIS NMPUHATUS NPAKTUUYECKUX PEIIEHUH B MOBCEIHEBHOU
HKU3HU,

OCBOCHHME CHOCOOOB pEIICHUs PA3IMYHBIX 3aJady C SBHO 3aJaHHON (U3NYECKOH
MOJIeIbIO, 3a/ad, IOJpa3yMEBAIOIIUX CaMOCTOSATENbHOE cO3JaHue (U3HMUECKONH MOenH,
COOTBETCTBYIOIIEH YCIIOBUSIM 3a/1a4H,

MOHMMaHUE (PU3MUECKUX OCHOB M NPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSAHUSA HA OKPYIKAIOILYIO CPETLY;

OBJIaJICHHE METOJaMH CaMOCTOSITEJIbHOTO TJIAHUPOBAaHUS U MPOBENEHUs (PU3NUEeCKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTanuy HHGOpMalUK, ONpEeAeNeHHUs JOCTOBEPHOCTH
TIOJTyYEHHOT'O PE3YJIbTATa;

CO3/1aHHE YCJIOBUM JUIsSl pa3BUTHsI YMEHUI MTPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JeSITEIIbHOCTH.

B pesynbrare usydenus yueOHoM aucuuIuinHbl «Pu3nka» oOydaroniecs J0IKHBI:
_ BJIAJIETh:

OCHOBOIIOJIATAIOIMMU (PU3UUECKUMH TMOHATUSMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMH M
TEOPUSIMU;

) (bu3nueckoil TepMUHONIOTUEN 1 CHMBOJIHKOI;

OCHOBHBIMM METOJIaMU Hay4YHOT'O NTO3HAHUSI, UCIIOJIb3YEMbIMU B (hr3Hke (HabtoneHue,
ONKMCAHUE, H3MEPEHUE, IKCTIEPUMEHT);

YMEHUSMH 00padaTbIBaTh pe3yNbTaThl W3MEPEHUH, OOHAPYXHBATh 3aBHCHMOCTH
MEKIY PU3MIECKUMH BETMYMHAMH, OOBACHSTD MOJyYEHHBIE PE3YIILTATHI M JIETATh BHIBOIBI,

HaBbIKAMHU y4eOHO-UCCIIEJIOBATEIBCKON M TMPOEKTHOW JESATENIbHOCTH, HaBbIKAMU
paspeieHust mpooseMm;

HaBBIKAMU PaOOTHI ¢ U(PPOBBIMU N3MEPHUTEIBHBIMH YCTPOHCTBAMHU U JIAOOPATOPHBIM
000py10BaHUEM € COOIIIOIEHHEM IPaBUI O€30MacHOr0 TPy Aa.



yMeThb:

"~ NPOBOIHMTH HAGITIONCHHS, IAHUPOBATh U BBITIOIHATH SKCIICPHMEHTBI;

NPUMEHATh TOJY4YCHHBIE 3HAHUSA 1O (U3MKE JUIsI OOBSICHEHHS Pa3HOOOpPA3HBIX
(bU3UYECKUX SIBJICHUW U CBONCTB BEIIECTB;

" [IPAKTHYECKH HCIIONb30BATH (H3NUECKIE 3HAHNUS,

OLIEHHUBAThH JJOCTOBEPHOCTh €CTECTBEHHO-HAYUYHOI HHPOpMAIIHH;

WCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS JJI PEIICHUs] MPAaKTHYSCKUX 3a7ad
MOBCETHEBHOM JKW3HM, oOecrieueHuss Oe30MacHOCTH COOCTBEHHOW JKW3HH, PAIMOHAIBHOTO
IPUPOIOTIOIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPEJIbI;

" OmHCHIBATH M OOBACHATH DHU3MUECKUE SIBICHHS U CBOIMCTBA Ten (HAIPHUMep, CBONCTBA
ra3oB, JKUJIKOCTEH © TBEPABIX TeEN, DIEKTPOMArHUTHYIO WHIYKIUIO, pPAacIpOCTpaHEHHE
AJIEKTPOMATrHUTHBIX BOJIH, BOJTHOBBIE CBOMCTBA CBETA, M3IyUYCHUE U TIOTJIONICHHE CBETA aTOMOM,
botorddekr);

" JenaTh BBIBOJBI HA OCHOBE SKCIIEPUMEHTATBHBIX JAHHBIX;

pemath (GU3HUeCcKue 3aa4u Pa3HbIX YPOBHEH CIOKHOCTH.

3HATH:

CMBICJT TIOHATHH: (U3WYECKOe SBJICHWE, THUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
BBaHMOﬂeﬁCTBHC, QJICKTPOMArHuTHOC 110JIC, BOJIHA, (I)OTOH, aToOM, aTOMHOC AP0, HOHHU3UPYIOIINC
U3JTY4YCHUS;

" CcMbICT (DMBHYECKHX BEIHYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHla, MMITYJIbC, padoTa,
MeXaHUYEeCKasi SHEPTHsl, BHYTPEHHSISI SHEPTHsl, a0COTIOTHAS TEMIIEpATypa, CPEIHsST KHHETHIECKast
SHEPIUsl YaCTHUIl BEIECTBA, KOJIUYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JIEKTPUYECKUN 3apsT;

" cMbICT (DM3MUECKHX 3aKOHOB KJIACCHYECKOH MEXAHHMKH, BCEMHUPHOTO TATOTCHHS,
COXPAHCHUS SHCPIruu, UMITYJIbCA U SJICKTPUICCKOTO 3apsaa, TCPMOANHAMUKH, BHGKTpOMaFHHTHOﬁ
UHAYKIWU, hoTodddekra;

"~ BKyIag poccuiickux M 3apyOeKHbIX Y4YEHBIX, OKa3aBIIMX HauOOJbIlIee BIMUSHUE HA
pa3BuTHe HU3UKH.

1.4. PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHME MPOrpaMMbl y4eOHOM JUCUMIIIIMHBI
MaKkcUMalbHOU yueOHo# Harpy3ku —180 yaca, B TOM yucie:
" 06s3aTeIbHON ayaUTOPHOI y4eOHO# Harpy3kn — 160 daca (B TOM 9HCIe JICKIUH —
38 yacos, nabopaTopHbie paboThl — 60 YacoB, MpakTUYecKue padoTel — 62 Yaca);
" caMOCTOATENbHOI paboTsl — 8 uaca;
IIPOMEXYTOYHOH arrecTaui — 12 yacos.

2. PE3YJIbTATBI OCBOEHMS YYEBHOM JUCIUILIUHBI

[IpumeneHue qaHHON MPOrpaMMBbl HaIIPaBJIEHO HAa (POPMHUPOBAHKE PJIEMEHTOB OCHOBHBIX
BUJIOB PO EeCCHOHATBHOM AeTETLHOCTH B YaCTH OCBOEHUS cOOTBETCTBYIONMX 001mux (OK) n
npodeccronanbubix komneteHnui (I1K):

Kox u HaumeHoBaHue Ilnanupyemble pe3y/ibTaThbl 0CBOCHUSI IPOrPAMMBbI 10 TUCHUILIMHE
(popmupyembix Oo6mue JAucuunimHapHble
KOMIIeTEeHIH I
OK 01. Beibupars JIM4HOCTHBIE PE3YIBTATHI JOIKHBI ChopMHUpOBaHHOCTH NPE/ICTABICHUH
CIIOCOOBI PEIIEHHs OTpa)kaThb B 4YaCTU TPYIOBOTO poim 1 MecTe (PU3NKU U aCTPOHOMUH B
3a1au BOCIIUTAHHUSA: COBPEMEHHOW Hay4YHOH KapTHHE MHPA, O
npodecCHOHATBHOI - TOTOBHOCTB K TPyJy, OCO3HaHHE CHCTEMOOOpa3yIomei ponu Gpu3nKku B
IESTEIBHOCTH LHEHHOCTH MacTePCTBa, TPYI[OHIOGI/IC; PasBHTHHU ECTECTBEHHBIX HayK, TEXHUKH H
- TOTOBHOCTb K aKTUBHOM COBPEMEHHBIX TEXHOJIOTUH, O BKIIAJIE
TPUMCHUTCIEHO K JeATENIbHOCTU TEXHOJIOTHYECKON U POCCHICKHX U 3apyOeKHBIX YUECHBIX-
PasITHEHBIM KOHTEKCTAM | ¢o1panpHoit HanpaBneHHOCTH, (DU3MKOB B pa3BUTHE HAYKH; TOHUMaHHE
CIOCOOHOCTh HHULIUUPOBATb, (U3MUYECKOI CYIIHOCTH HAaOJIIOAaEeMbIX
IUIAHUPOBATh U CAMOCTOSITEIIBHO SIBIICHUHM MUKPOMHpPA, MAaKpOMUPA U
BBINOJIHATH TAKYIO IS TEIbHOCTD; MeraMupa; IOHUMAaHUE POJIU ACTPOHOMUHU




- HHTEpPEC K Pa3IMYHbIM chepam
PO eCCUOHATBHOM ESITeTbHOCTH,
- TOTOBHOCTb U CIIOCOOHOCTH K
00pa30BaHUIO U CAMOOOPa30BAHHIO
Ha TIPOTSHKCHUU BCCH YKH3HU.
MertamnpenMeTHBIE Pe3yIbTaThl
JOJDKHBI OTPaKaTh:

OBageHre yHUBEPCaTbHBIMA
y9eOHBIMH [TO3HABATEIEHBIMU
JNEUCTBUSIMU:

a) 0a30BbIe TIOTUYECKUE ICHCTBUS:
CaMOCTOATENBHO (POPMyYIHUpPOBATh U
aKTyaJlu3upOBaTh NpodIiemy,
paccMaTpuBaTh €€ BCCCTOPOHHE;
YCTaHABJIMBATH CYIICCTBCHHBIH
TIPU3HAK WA OCHOBAHUS JIJIS
CpaBHEHUSI, KJIacCUPUKAIINH U
0000IIIeHNS; ONPEACTIATh [ENN
NeSTeTHHOCTH, 33/1aBaTh ITapaMeTPhI
¥ KPUTEPHH UX TOCTHKCHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B PACCMATPHBAEMBIX
SIBIICHHSIX; BHOCHTH KOPPEKTHBHI B
JIeSITeTbHOCTD, OLICHUBATh
COOTBETCTBHUEC PE3YJIHTATOB LICIISIM,
OIICHUBATh PUCKH MOCIICICTBHIMA
JESTETHbHOCTH; Pa3BUBATh
KpEaTHBHOE MBIIIUICHHIE TIPU
pelICHUN XU3HCHHBIX POOIIEM;

0) 6a30BBIC UCCIIEIOBATEIILCKHE
IEUCTBHS:

- BIIA/ICTh HaBBIKAMH y4eOHO-
HCCIIE0BATENbCKON U TIPOESKTHOM
JESITeIbHOCTH, HABBIKAMH
paspernieHus npooieM;

- BBISIBJIATH IIPUYUHHO-CIICACTBEHHbBIC
CBSI3U U aKTyaJIU3UPOBATh 337auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAaXOJUTh apTYMCHTBI JJIs
JIOKa3aTelbhCTBA CBOMX YTBEPKICHUH,
3a/aBaTh MapaMeTPhl U KPUTSPUH
peleHus;

- aHAM3UPOBAThH MOJTyYEHHBIE B X0
peleHus 3aJa9u pe3yIbTaThI,
KPUTHYCCKH OIICHUBATh UX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH
W3MCHCHUE B HOBBIX YCIIOBHSX;

- YMETh ICPEHOCUTH 3HAHUS B
MO3HABATENILHYIO U TPAKTUYCCKYIO
YaCTH JKU3HEACATEIBHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JIaCcTel;

- BBIIBUTATh HOBHIC UICH,
TpeIaraTb OPUTHHAIBHBIE TTOIX OB
W PEIICHNUS;

- TMPOSIBIATH CIIOCOOHOCTP MX
HCIIOJIb30BaHUS B [T03HABATEIIBHOM 1
COIMAIbHON MPaKTHKE;

-TIPOSIBIIATH CIIOCOOHOCTH U
TOTOBHOCTH K CAMOCTOSATCIEHOMY
TTOMCKY METOJIOB PCIICHHUS
MPaKTHYCCKUX 3a/1a4, IPUMCHEHUIO
Pa3NUIHBIX METOJIOB ITO3HAHMS,

B IIPAKTUYECKOM JIESITEIbHOCTH YeJIOBEKa
U aJIbHEHIIEM Hay4YHO-TEXHUYECKOM
pasBUTUH, POIH (HU3UKH B (POPMUPOBAHUH
Kpyrosopa 1 (yHKIMOHAIBHOM
T'PaMOTHOCTH YeJIOBeKa ISl peIICHUS
MPAKTUYECKUX 3a1ay;
CdopmupoBaHHOCTE yMEHUI
pacro3HaBaTh (GpU3HYECKUE SBICHUS
(mpormieccrl) U OOBACHATH X HA OCHOBE
N3Y4YEHHBIX 3aKOHOB: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOIMHEUHOE
JBIDKEHUE, CBOOOIHOE Ma/ICHHE Tel,
JIBW)KEHUE 110 OKPYKHOCTH, HHEPLU,
B3aUMOJICHCTBUE Tell, KosiebaTenbpHOoe
JBIDKEHUE, PE30HAHC, BOJIHOBOE
nBkenue; muddysus, OpoyHOBCKoe
JBIKCHHE, CTPOCHHE KHIKOCTSH U
TBEPJBIX TEN, N3MEHEHHE 00beMa Tel IPH
HATrpeBaHUU (OXJIAKACHUH), TETUIOBOE
paBHOBecHe, HCIIapeHUEe, KOHICHCAIHS,
IUTaBJICHNUE, KPHCTAIUIN3ALN, KUIICHUE,
BJIQ)KHOCTh BO3/lyXa, CBS3b CpeqHEH
KWHETUYECKOI SHEPTUH TEIIOBOTO
JIBIDKCHUSI MOJICKYJT C a0COFIOTHOM
TEeMITEpaTypOH, MOBHIIICHNE JaBJICHUS
ras3a IIpH €ro HarpeBaHuu B 3aKPHITOM
COCYJZIe, CBSI3b MEX/ly TapaMeTpamu
COCTOSIHHMS Ta3a B U30IIPOIIEccax;
9NIEKTPU3ALUS TeJl, B3AUMOJCHCTBUE
3apsI0B, HATPEBaHUE IPOBOIHUKA C
TOKOM, B3aUMOJICHCTBHE MarHUTOB,
9JIEKTPOMArHUTHAS HHIYKIHS, TeHCTBHE
MAarHUTHOT'O OIS HA ITPOBOJTHUK C TOKOM
U ABYDKYLIMICS 3apsfl, 2JEKTPOMarHUTHbIE
KoJIeOAaHHUS ¥ BOJIHBL, IPSIMOJIMHEHHOE
pacrpocTpaHeHUe CBETa, OTPAKEHUE,
IpeioMJIeHUE, HHTeppEPEeHIHS,
audpaknus 1 monspu3anys CBeTa,
JcnepcHsi CBeTa; (POTOINEKTPUISCKIN
3¢ deKT, CBEeTOBOE aBIICHUE,
BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
aToMa BOJOpO/ia, €CTECTBCHHAS
HCKYCCTBEHHAs PaIHOAKTHBHOCTb;
Biragenue ocHOBONOIArarOIIUMH
(bI/I3I/I‘-IeCKI/IMI/I MNOHATUAMU U BCIIMYUHAMHU,
XapakTepu3yooumuMu Gusndeckue
MPOIECCHI (CBA3aHHBIMHU C MEXaHUUECKUM
JIBIDKEHUEM, B3aMMOJICHCTBHEM Tell,
MEXaHWYECKUMHU KOJEeOaHUsAMHU U
BOJIHAMH; aTOMHO-MOJICKYJIIPHBIM
CTPOCHHEM BEIIECTBA, TETNIOBBIMHU
npoLeccaMi; SJIEKTPHYECKUM 1
MAarHUTHBIM MOJISIMH, SJIEKTPUYECKAM
TOKOM, JJICKTPOMarHUTHBIMH
KOJIEOaHMSAMH ¥ BOJTHAMH; ONITHYECKUMH
SIBJICHUSIMU; KBAaHTOBBIMH SIBIICHUSIMH,
CTPOEHHEM aTOMa U aTOMHOTO s/1pa,
PanvoaKTHBHOCTBIO); BIIAJICHUE
OCHOBOIIOJIATAOLIIUMHU
ACTPOHOMHUYECKUMH TOHSTUSIMH,
TO3BOJISIIOIIMMH XapaKTepHU30BaTh
TIPOIIECCHI, IPOUCXOISIIIE Ha 3BE3/aX, B
3BE3JHBIX CHCTEMAX, B MK ATAKTHICCKOM




- CTaBUTH U (hopMyIHupoBaTh
COOCTBEHHBIE 3aJ1aUH B
00pa3oBaTeNbHOM AEATEIBHOCTH U
JKU3HCHHBIX CUTYAIUAX; BBISBIATH
MIPUYHHHO-CIIC/ICTBEHHBIC CBSI3H
IUTSL IOKa3aTeIbCTBa CBOUX
YTBEpP)KACHHH, 3a/1aBaTh IIapaMeTphl
1 KPUTEPHHU PELICHHS
aKTyaJIN3UPOBATh 33134y, BBIIBUIATh
THIIOTE3Y €€ PeIeHUs, HAXOIHUTb
apryMEHTBHI;

- AHAJIM3UPOBATH NNOJYYECHHBIC B X0O/1€
peLIeHusl 3a1a41 Pe3yIbTaThl,
KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTD, TIPOTHO3UPOBATH
HU3MCHECHHUE B HOBBIX YCIIOBUSIX;
JaBaTh OLICHKY HOBBIM CHTYallHsM,
OLICHUBATh PHOOPETEHHBIH OIIBIT;

- pa3pabaTbIBaTh IUIaH PELICHUSL
MPOOIIEMBI C YIeTOM aHaJH3a
UMEIOIUXCSl MAaTEPUATIBbHBIX H
HeMaTepHalbHBIX PeCYpCOB; CTABUTh
npoOJIeMbl U 3a/1a4H, JI0ITYCKAoIIHe
AIBTCPHATUBHBIC PCHICHUSA

cpeie; IBIKECHHE HEOSCHBIX Tell,
9BOJIIOLINIO 3Be3]1 ¥ BeeneHHoi;
Bnanenue 3akoHOMEpHOCTSIMHU, 3aKOHAMH
1 TEOPHUSAMH (3aKOH BCEMHPHOTO
tarotenus, I, II u 11 3axonsr HeroToHa,
3aKOH COXPaHEHMSI MEXaHMYECKOH
SHEPTHH, 3aKOH COXPaHEHHs UMITyJIbCa,
MIPUHINT CYTIEPIIO3HITIH CHII, TPUHIAIT
PaBHONIPABHOCTH MHEPIUAIBHBIX CHCTEM
OTCUETa; MOJIEKYJISIPHO-KMHETHIECKYIO
TEOPHUIO CTPOCHUSI BEIIECTBA, ra30BbIC
3aKOHBI, TIEPBbIIl 3aKOH TEPMOIUHAMHKH;
3aKOH COXPaHEHHs dJIEKTPHYECKOTO
3apsiaa, 3akoH Kynona, 3akon Oma ji1s
ydyacTka menw, 3akoH Oma 151 TOJTHOH
JIEKTPUYUECKOI LienH, 3aKoH JKOYIIs -
JleH1a, 3aKOH AIEKTPOMAarHUTHOU
WHIIyKIWH, 32KOH COXPAaHEHUS SHEPTUH,
3aKOH NPSMOJIMHEWHOTO pacipoCTPaHEHUS
CBETA, 3aKOH OTPA)KEHHS CBETA, 3aKOH
TIPEIOMIICHUS! CBETA; 3aKOH COXPAaHEHUS
SHEPrHH, 3aKOH COXPaHEHHs UMITyJIbCa,
3aKOH COXPaHEHHsI JIEKTPHUIECKOTO
3apsia, 3aKOH COXPaHEHHUs] MaCCOBOTO
4ucIa, moctynatsl bopa, 3akon
palvoaKTHBHOIO paciiaia); yBEpeHHOE
HCIIOJIb30BAaHNE 3aKOHOB U
3aKOHOMEPHOCTEH TP aHaJIn3e
(U3MYECKNX SBICHUN U IPOLIECCOB;
Brnanenne ocCHOBHBIMH METOIAMH
HAYYHOTO TTO3HAHUS, UCTIOIb3YEMBIMU B
(u3HKe: IPOBOIUTD MPSIMbIE M KOCBEHHBIE
nu3MepeHus (PU3NUECKUX BEJIUYHH,
BBIOMPAst ONTHMAIIBHBIH CII0CO0
U3MEPEHUS U HCIIOJIb3Ys U3BECTHBIC
METO/IbI OLIEHKH TIOTPELIHOCTEN
W3MEpEeHUH, NPOBOAUTH UCCIIE0BAHNE
3aBUCHMOCTEN (PM3MYECKUX BETUUUH C
HCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH,
OOBSICHSTH TOJTyYCHHBIE PE3YJIBTATHI,
UCTIONB3Ys (PU3HUECKUE TEOPHH, 3aKOHBI
TIOHATHSA, U IeNIaTh BBIBOJIBI; COOIIONATh
mpaBwjIa 6€30MacHOTo Tpyaa

IIPY TIPOBEICHUHU HCCIIEIOBAHUN B paMKax
y4e0HOTO IKCTIEpUMEHTA U yUeOHO-
UCCIIEZI0BATENBCKON JIESITENBHOCTH C
UCIIOJIb30BaHHEM LIU(PPOBBIX
H3MEPUTENBHBIX YCTPOUCTB U
11a60paTOPHOro 000PYIOBAHHS;
c(OPMHUPOBAHHOCTH IIPEJICTABICHUH O
METO/1aX TOJIyYeHHUS] HAYIHBIX
aCTPOHOMHYECKNX 3HAHUI;
CchopMupoBaHHOCTH YMEHHUS pemIaTh
pacdeTHbIE 33a7a4H C SBHO 331aHHOM
(u3HIECKON MOJETBIO, HCIIOTIb3YS
(u3nYecKre 3aKOHBI M IPUHIUIIBL; HA
OCHOBE aHaJN3a yCJIOBHS 33/1a4n
BBIOMPATh (PU3NUECKYIO MOJIEINb, BBIIEISATH
(u3nyecKkre BeIMIUHBI U (OPMYJIBI,
HEOOXOAMMBIE [UISl €€ PEeICHNS,
MIPOBOANTH PACUETHI M OLICHUBATh
PeaTbHOCTH MTOYYEHHOTO 3HAUCHHS
(HU3MYECKOM BEJIMYNHBI; pelIaTh




Ka4€CTBCHHBIC 3aj/la4u, BhICTpanBas
JIOTHYECKH HETPOTHBOPEUHBYIO IETIOYUKY
paccykIeHuil ¢ OIOpOii Ha N3yUCHHEIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUEC
SIBJICHHS

OK 02. Ucnons3oBath
COBpEMEHHBIE CPEICTBA
MOKCKa, aHAJIN3a U
HUHTEPIpeTaIuu
nHpOpMAaITIH 1
WHPOPMAIIOHHBIC
TEXHOJIOTHHU JJIs1
BEITIOJTHEHUS 337124
podeCcCHOHATBEHOM
JIESAITEIbHOCTH

JIM4HOCTHBIE PE3yNIBTATHI IOJKHBI
OTpPaXkaTh B YAaCTH LIEHHOCTH
HaY4YHOTO TIO3HAHHMS:

- c(hopMUPOBAHHOCTH
MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU ¥ OOIIECTBEHHOU MPaKTUKH,
OCHOBaHHOTO Ha JAMAJIOTE KYJBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOET0 MecTa B MOJIMKYJIbTYPHOM
MHUpE;

- COBEPLICHCTBOBAHUE SI3BIKOBOU H
YHUTATEIBCKON KYJIBTYPBI KaK
CpencTBa B3aUMOACHCTBHS MEXITY
JFOJBMU U IO3HAHUS MUPA;
MeramnpeaMeTHbIE pe3yJIbTaThl
JOJDKHBI OTpakaTb: OBiasieHue
YHHUBEPCATbHBIMU Y4eOHBIMU
IIO3HAaBaTCJIIbHBIMHU ﬂeﬁCTBHﬂMHZ

B) paboTa ¢ uH(pOpMaImei:

- BJIaJIeTh HaBBIKAMH MOJTyUCHHUS
nH(pOpMaLNK N3 UICTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh OUCK, aHAJIN3,
CHCTEMATH3aLHIO H HHTEPIIPETALHIO
nH(OPMAIUY Pa3INIHBIX BUIOB U
(hopmM mpencTaBIeHIS;

- CO31aBaTh TEKCTHI B PA3JIMNYHBIX
(dopmarax ¢ yueToM Ha3Ha4EeHHs
uH(pOpMaLIUK U LIENEBOH ayIUTOPHUH,
BBIOHMpas ONTHMAIBHYIO GopMy
MPCACTAaBJICHUSA U BU3YyaJIU3alluU;

- UCTIOJIB30BATh CPEACTBA
MH(POPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
peLIeHHH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3alOHHBIX 33134 C
coOuroIeHreM TpeOOoBaHHIA
9PrOHOMUKH, TEXHUKH
0e301aCHOCTH, TUTHCHBI,
pecypcocOepekeHusi, MpaBOBbIX U
TUYECKUX HOPM, HOPM
WH(POPMALMOHHOW 0E€30MaCHOCTH;

- BJIaJIeTh HaBBIKAMH PACIIO3HABAHUS
1 3a1uThl HHQOpMAaLUH,
MHPOPMAIIMOHHON 0€3011aCHOCTH
JMYHOCTH

YMeHHEe YYUTHIBATh TPAHUIBI TPUMCHCHUS
M3YYCHHBIX (PU3MYECKUX MOJCTICH:
MaTepHallbHas TOYKa, HHEePIHAIbHAS
CHCTEeMa OTCUETa, HICaTbHBIN Ta3; MOJICIH
CTPOEHUS Ta30B, KHUIKOCTEH U TBEPIBIX
TEeJl, TOUEYHBIN JIEKTPUUYECKUM 3apsij,
AA€pHad MOAECJIb aTOMa, HYKJIOHHAsA
MO/JIeNIb aTOMHOTO SIJIpa MIPU peIIeHUN
(usnUecKux 3aaay;

ChopMupoBaHHOCTH COOCTBEHHOU
TTO3MIMH TI0 OTHOIICHUIO K (PU3UUECKOI
nH(pOPMAIINH, TTOTy4aeMOi U3 Pa3HBIX
HMCTOYHHUKOB, YMCHHH HCIIOBE30BATh

I POBBIC TEXHOJIOTHH JIJIS TIOHCKA,
CTPYKTYPHUPOBaHUS, HHTEPIPETALINU H
MIpeCTaBICHNS yueOHONW 1 HaydHO-

MOy JIAPHOI HH(MOPMAINK; Pa3BUTHE
YMEHUI KPUTUYECKOTO aHAIN3a
nosxyyaeMoi nHpopMauu

OK 03. IInanupoBars u
pEaNN30BBIBATh
coOCTBEHHOE
npohecCHOHANBHOE U
JUYIHOCTHOE Pa3BUTHE,
NpeANPUHAMATEIbCKYIO
JeSITEIbHOCTD B
podeCcCHOHATHEHOM
cthepe, HCTIOTH30BATH

JIM4HOCTHBIE PE3YIBTATHI JOIKHBI
OTpaXkaThb B YaCTH yXOBHO-
HPaBCTBEHHOI'0 BOCIIUTAHMS:

- CHOCOOHOCTH OLIEHUBATH CUTYAIHIO
Y IPUHAMATL OCO3HAHHBIE PEIIECHNU,
OPUEHTHUPYSCh HA MOPAJIBHO-
HPAaBCTBEHHbIEC HOPMBI

U LICHHOCTY;

-OCO3HAHUE JINYHOTO BKJIAJ B
IIOCTPOEHHUE YCTOHUUBOro OyaylIero;

CchopmMupoBaHHOCTE COOCTBEHHON
TIO3UIIMH IO OTHOIICHUIO K (PH3UYECKOM
nH(OPMaLNH, ITOTyIacMOi U3 Pa3HBIX
HCTOYHUKOB, YMEHUH HCIIOIB30BaTh

1 (poBbIe TEXHOIOTHHU IS [IOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALUHN U
npe/cTaBIeHus yueOHOI 1 Hay4HO-
TIOMTYJISIPHOI MH(OpMaNnK; pa3BUTHE
YMEHHH KPUTHYECKOTO aHaIn3a
roJy4yaeMoi nadopmanum




3HAHUS 110 IIPABOBOU U
(uHAaHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX
CUTYaLUsIX

MeranpeamMeTHble pe3ybTaThl
JIOJDKHBI oTpaxath: OBiazeHue
YHHUBEPCAJILHBIMHU PETYJISITUBHBIMA
JICHCTBUSIMU:

a) caMOOpraHu3anus:

- CAaMOCTOSTEIILHO OCYIECTBIIATh
MTO3HABATENIbHYIO ACATECIBHOCTD,
BBIABJIATH MPOOJIEMBI, CTABUTH 1
(hopMyIHpOBaTH COOCTBEHHBIE
3a/1a4u B 00pa3oBaTeIbHON
ACATCIIBHOCTHU U ) KU3HCHHBIX
CUTyaluAax;

- CAaMOCTOSTENILHO COCTABIISITh IUIaH
peteHus mpoOiIeMsbl C y4EeTOM
HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH

1 TIpeIIIOYTeHNUH;

- 1aBaTh OIIEHKY HOBBIM CHUTYalHsIM;
CIO0cOOCTBOBATH (POPMUPOBAHHIO U
MIPOSIBIICHUIO IIHPOKOH SPYIULIIH B
pa3HBIX 00TACTIX 3HAHHM,
MIOCTOSIHHO MOBBIIIATh CBOH
00pa3oBaTeNbHBIN U KyIbTypHBIH
YPOBEHbD;

0) CaMOKOHTPOJIB:

UCIIOJIb30BaTh NPUEMBI peIIEKCHH
JUISl OLICHKU CUTYalllH, BEIOOpa
BEPHOTO pELICHUS;

- YMETh OLIEHUBAThH PUCKU H
CBOEBPEMEHHO NPUHUMATh PELICHUS
10 UX CHI)KECHHIO

OK 04. DddhexTuBHO
B3aHUMOJIECHCTBOBATh U
paboTaTh B KOJICKTUBE
1 KOMaH/e

JIM4HOCTHBIE PE3YIBTATHI JOIKHBI
OTpa)kaTh B YACTU LIEHHOCTH
HAYYHOT'O ITO3HAHHUS:
-OBJIa/IeBaHNE HaBBIKAMHU y4eOHO-
HCCIIEI0BATENIbCKOM, IIPOCKTHOU U
COLMAIBHOM JEATEeIbHOCTH;
MertanpeaMeTHbIEe Pe3ynbTaThl
JIOJDKHBI OTpakaTh: OBIaseHue
YHHUBEPCAIbHBIMU
KOMMYHUKAaTHBHBIMH JEHCTBUSAMU:
0) COBMECTHAs ACATCIIEHOCTE:

- IOHUMATh U UCTIONBb30BaTh
NPEUMYIIECTBA KOMAaHJHOU

Y MHAUBULyalbHON paboThI;

- BEIOMpATh TEMAaTHKY U METOJIBI
COBMECTHBIX JEHCTBUH C y4€TOM
00IIMX UHTEPECOB U BO3MOXKHOCTEN
KaX/I0T0 WIeHa KOJJICKTHBA,

- IPUHUMATh LIEJIM COBMECTHOU
JIeSITeIbHOCTH, OPraHU30BbIBATH U
KOOpPAWHUPOBATh JEUCTBUS 10 €€
JOCTH)KEHUIO: COCTABIIATh IUIaH
JIEHCTBUH, pacIpeleaTh POJIH C
y4E€TOM MHEHUH Y4aCTHHKOB,
00CYXIaTh pe3yIbTaThl COBMECTHOM
paboTHI;

-OLICHUBATh Ka4eCTBO CBOETO BKJIa1a
1 KQKJI0T0 Y4aCTHHKA KOMaHAbI B
001Mii pe3ysIbTaT 1o
pa3paboTaHHBIM KPUTEPHSIM;
-TIpeAnaraTb HOBbIE MIPOEKTHL,
OLICHUBATh UJEHU C NMO3UIUH

OBragerrne yMEHHSIMA padoOTaTh B TPYIIE
C BBITIOJIHEHHEM PA3IMYHBIX COLUATBHBIX
poJieid, INITaHUPOBaTh PaboOTy IPYIIIHL,
palKroHaIbHO PaCHpPENEIATh AEATEIbHOCTD
B HCCTAHJAAPTHBIX CUTYalluAX, aICKBATHO
OLICHUBATH BKJIAJ KaXXJI0T'0 U3 YYaCTHUKOB
IPYIIIBI B pELIEHHE paccMaTpUBaeMOi
POOIIEMBI




HOBU3HBI, OPUTUHAJIBHOCTH,
MPaKTHYECKOH 3HAaYUMOCTH;
KOODPJMHUPOBATH U BBIIOJIHSATH
paboTy B yCIIOBUSIX PEasbHOTO,
BUPTYJIFHOTO 1 KOMOWHHPOBAaHHOTO
B3aHMOJCHCTBHS;

-OCYILIECTBIIATH NO3UTHBHOE
CTpaTern4ecKoe MOBEICHHE B
PA3IMYHBIX CUTYALHSX, IPOSBIATD
TBOPYECTBO U BooOpakeHue, ObITh
WHUIIUATHUBHBIM.

OBageHne yHUBEPCAIbHBIMU
PETYJIATUBHBIMU ZleﬁCTBHSIMHI

T') IPUHSATHE CE0sl U IPYTUX JIIOACH:
- IPUHUMATh MOTHBEI U apTYMEHTHI
JPYTHX JIFOJICH PY aHaN3e
PE3yJIbTATOB ACSATEILHOCTH

OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHI/IKaHI/IIO Ha
roCy1apCTBEHHOM
s3e1Ke Poccuiickoi
denepanuu ¢ y4eToM
oco0eHHOoCTEH
COLIMAJILHOrO U
KYJIBTYPHOI'O KOHTEKCTA

JIMYHOCTHBIE PE3YJIbTATHI JIOJIKHBI
OTpaXkaTh B YaCTU ICTETUUECKOTO
BOCTIUTAHUSL:

- 3CTETHYECKOE OTHOIICHHUE K MUY,
BKJIFOUAsl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TPyZAa U OOIIECTBEHHBIX OTHOIIICHHIA;
B 00JIACTH MATPUOTUICCKOTO
BOCIIUTAHHS TIPOSIBIISTE:
-LIEHHOCTHOE OTHOILICHUE K
rOCyIapCTBEHHBIM CHMBOJIAM,
HCTOPHYECKOMY U MIPUPOTHOMY
HACIIeTUI0, TTAMSITHUKAM, TPaHIUSIM
Hapo 0B Poccuu, 10CTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE,
TEXHOJIOTHUSIX U TPY/IC;
MertanpenMeTHbie pe3yJbTaThl
JIOJDKHBI OTpakaTh: OBiascHHe
YHUBEPCAIBbHBIMU
KOMMYHUKAaTHBHBIMU ,)leﬁCTBI/IﬂMl/I:
a) oOuIcHue:

- OCYIICCTBIISATh KOMMYHHUKAIMH BO
Bcex cepax KHU3HHY;

- Pa3BEpPHYTO U JIOTHYHO M3J1araTh
CBOIO TOYKY 3PCHUSI C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

C¢opMupoBaHHOCTD IPEICTABICHUH O
poiu 1 MecTe (pU3NKH 1 aCTPOHOMUH B
COBPEMEHHOM Hay4YHOH KapTUHE MUPA, O
cucTeMooOpa3yromei poiau GU3NKA B
Pa3BUTHH ECTECTBEHHBIX HAYK, TEXHUKH U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJe
POCCHHCKHX U 3apyOeIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH; TOHUMaHHE
(U3NUECKO CYyNTHOCTH HAOTIOTaEMBIX
SIBJICHUI MUKPOMHPA, MaKpOMHUpa 1
MeramMpa; TOHUMaHHE PO aCTPOHOMUH
B IIPAaKTHYECKON JICATEIBHOCTH YEIOBEKA
1 JTIbHEHIIEM HayYHO-TEXHUIECKOM
Ppa3BUTHH, POIH (HU3UKH B HOPMUPOBAHUH
Kpyro3opa U pyHKIIHOHAIEHON
IPaMOTHOCTH Y€JIOBEKa ISl PEIICHUS
MIPaKTHYECKUX 3a7ad

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
SBJICHUH B IIPUPOJE U JUISl IPUHATHUS
IIPAKTUYECKUX PELICHUH B IOBCEAHEBHOM
YKHM3HU JUIs oOecriedeHus: 6e30MacHOCTH
Ipy 0OpalieHuu ¢ OBITOBBIMH ITPUOOpaMu
U TEXHUYECKUMH yCTPOHCTBAMHU,
COXpaHEHHMs 370POBbS M COOJIIOICHHS
HOPM 3KOJIOTHYECKOT'O ITOBEICHUS B
OKpYXKaloIIeH cpezie; TOHNMaHNe
HEOOXOANMOCTH IPUMEHEHUS
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 ®uznka
Bua yuyeoHoii pa6boThI O0beM B yacax

MaxkcuMajibHasl yueOHasi Harpy3kKa 180
Oo0s13aTesibHAs ayIUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 160

B TOM YHUCJIE:

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

MIPOBOJIUTCS B popMe IK3aMeHa B 2 CEMECTpE
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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
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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

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. HaGop cniekTpanbHbIX TPYOOK C HCTOYHUKOM 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

JInsg peanuzanuy MpoOrpaMMbl JUCIMIUIMHBL OMOIHOTEYHBbIH (OHA 00pa3oBaTenbHON
OpraHM3alK JO0JDKCH MMETh ICYaTHbIC W/WIIM 3JCKTPOHHBIC YYCOHMKH M pa3pabOTaHHbIC B
KOMIUIEKTE C HUMH y4deOHbIE 1OcoOusi (MpH HAJIMYWH), JOMYIICHHBIE K HCIIOJIB30BAHUIO TIPH
peanuzanuu  00pa3oBaTEIbHBIX MPOTPAMM CpeaHero mpodecCHOHAIBHOTO 00pa3oBaHMS,
peann3yeMbIX Ha 0a3e OCHOBHOTO OOIIETr0 00pa3oBaHusl.
[Mpu peanuzanuu OPOrpaMMbl  JUCIHUIUIMHBI BO3MOYKHO —HCIIOJIB30BAHUE  AJIEKTPOHHBIX
00pa3oBaTeNBHBIX ~ PECYpCOB,  JOMYHIEHHBIX K  HUCIOJNB30BAHUIO TPU  peaH3aluu
00pa3oBaTeNbHBIX MPOTPAMM CPETHErO 001Ier0 00pa3oBaHUs

JIEKTPOHHBIE pecypcehl
[Mopran «Poccuiickas snexTpoHHas mkoia» https://resh.edu.ru/
Hudposas oubmmorexa IPRsmart https://www.iprbookshop.ru/
DnekTpoHHO-6uGIHOTeHas cuctema AMGyke https:/ibooks.ru/
DnexTpoHHO-O0nMbNMuoTeyHas cucrema JIAHD https://e.lanbook.com/
O6pasosatenbHas miatdopma FOPAWT https://urait.ru/
®wusuka — 10 knacc https://resh.edu.ru/subject/10/

dusuka — 11 xiacc https://resh.edu.ru/subject/11/
S xnacc https://www.yaklass.ru/?%08

O N ANk
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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. 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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