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1. HACIHHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCIHUITTINHBI
«DODU3UKA»

1.1. O6saacTh NpUMeHeHHsI MPOTrPAMMBbI

PabGouass mporpamma yueOHOW aucUUIUIMHBI «Du3UKa» SBISETCS YacCThlO MPOTPAMMBbI
MOArOTOBKUA  CIEHMAJIMCTOB CpelHero 3BeHa mno crneuuanbHoctd 44.02.03 Ilemaroruka
JIOTIOJTHUTEIBHOTO 00pa30BaHuUs

PaGouass mporpamma aucuuminHel «@usuka» paspaboraHa A CTYIEHTOB CHENHMAIbHOCTH
cpennero  mpodeccuonanpHoro  obpazoBanus  (mamee  CIIO)  44.02.03  Tlemaroruka
JOTIOTHUTEILHOTO 00pa3oBaHUs HAa OCHOBE NPUMEPHOH Mporpammbl 00HIe00pa3oBaTeIbHON
yueOHoM aucuuiuinabl  «Du3uka» st Tpo(ecCHOHATBHBIX 00pa30BaTEBHBIX OpPTaHHU3AIIHA,
paccMoTpeHHoi Ha 3acenanuu llemarornueckoro coera ®I'bOY AIIO MPITO (UuctuTyta
pasBUTHS TPOPECCHOHATHHOTO 00pa3oBaHus), MpoTokon Nel3 or 29.09.2022 . u
yTBEpKACHHON Ha 3acenaHuu CoBeTa MO OIEHKE COJEp)KaHUs M KauecTBa MPHUMEPHBIX pabouyux
nporpaMMm  0011e00pa3oBaTeIHLHOTO U COUHUATBHO-TYMaHUTAPHOTO IHMKJIOB CPEAHETO
npodeccuoHaibHOT0 00pa3zoBanus, mpoTokosa Nel4 ot 30.11.2022 r.

1.2. Mecto aucuuminnsl B ctpykrype IHHIICC3:

YueOnas aucnumuinHa «Du3nka» sBIsieTcs MPOQIIBHON IUCIUIUIMHON M3 00sS3aTelbHON
npenMeTHoit obnactu «EctectBennbie Hayku» OI'OC cpennero obmiero 06pazoBaHusl.
Hucuunnuna «®Pus3uka» #3ydaercss B I[UKIE 0O0meoOpa3oBaTeNbHBIX  TUCHUIUIUH  JJIA
cnenuansHoct  44.02.03 Ilemarormka AOMONHUTENBHOrO oOpa3oBanus B yueOHOM 1U1aHe
MporpaMMbl MOATOTOBKHU crenuanuctoB cpennero 3seHa (IIIICC3) mecto 6a30BOM AUCIMIUIAHBI
«Du3nkKa» — B COCTaBe JAMCIUILIMH 0011e00pa3oBaTebHON MOATOTOBKH crienuanbHocTth 44.02.03
[lemaroruka 1OMOJHUTEILHOTO 00PA30BAHUS

1.3. Heau u 3axaum y4yeOHOH TMCUMIUIMHBI — TPeOOBaHUS K pe3y/JbTaTaM OCBOEHHS
AUCHUTLINHBI
Conepkanre mporpammbl  00Ie00pa3oBaTeIbHOM  MTUCHUILIMHBI  (DU3MKa HaNpaBlIeHO Ha
JOCTHKEHHE CIEAYIOIIMNX LeTeH:
* (QopmupoBaHue y OOY4YAIOIIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS, 3HAYUMOCTH
buznuecKuX 3HAHWI Ui COBPEMEHHOTO KBaTU(UIIMPOBAHHOTO CIIEIUATNCTA TIPU OCYIIECTBICHUN
ero Mpo(eCCUOHAIIBLHON JeSTENHHOCTH;
* (QopmupoBaHUE €CTECTBEHHO-HAYYHOH TPAMOTHOCTH;
* OBIaJieHHE crieu(UIEcKOr crucTeMoi (GU3HMUECKUX MOHATUH, TEPMUHOJIOTUEN U CHMBOJIMKOI;
* OCBOCHHE OCHOBHBIX (DH3UYECKHX TECOPHI, 3aKOHOB, 3aKOHOMEPHOCTEH;
¢ OBJAACHUC OCHOBHBIMU MCETOAAMU HAYYHOTI'O MO3HAHUSA NPUPOALI, UCIIOJIB3YCMbBIMH B (1)I/I3I/IKG
(HaOnroficHWe, OTWCAHWE, W3MEPCHHE, BBIABWKCHHUE THIIOTE3, IIPOBEJACHUE IKCIICPHUMEHTA);
° OBJIAICHUC YMCHHAMU 06pa6aTI)IBaTI) JaHHBIC OKCIICPUMCHTA, 00BSICHITH MMOJIYYCHHBIC
pe3yNbTaThl, yCTaHABIMBATh 3aBHUCUMOCTH MEXAY (DU3MUYECKUMU BETUYMHAMH B HAOIIOaeMOM
SIBJICHUH, AC€J1aTh BBIBObI,
* (¢dopMUpOBaHHE YMEHHUs pemarh (U3NUECKUe 3aJaud PaA3HBIX YPOBHEH CIOKHOCTH;
® Pa3BHUTHC IMO3HABATCIIBHBIX HWHTCPECOB, HHTCIICKTYAJIIBHBIX W TBOPUYCCKHX CIIOCOOHOCTEN B
mporecce MpUOOpeTeHUs] 3HAHWUM C HUCHOJIB30BAaHUEM pPA3IMYHBIX UCTOYHHKOB WHGPOpMAIUU U
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTUN; yMeHUN (QopMyaupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TMO3HMIHI0O MO OTHOUIEHHIO K (u3ndeckoil WHGOpMAIUMHU, TMOTy4aeMoill u3



pa3HbIX HCTOYHUKOB,;
* BOCIHUTaHHE YYBCTBA TOPJIOCTH 3a POCCUHCKYIO ¢u3mueckyro Hayky. OcBoenue kypca O/
«®Pu3uKay» MPeANoNaracT pelieHue CIeIyOInX 3a1a4:

* npuoOpereHHE 3HAHUH O (QYHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX, JIEKAllUX B  OCHOBE
COBPEMEHHOMN duznveckoit KapTUHBI MHpA, [IPUHLUIIOB JICUCTBUSL  TEXHUYECKUX
YCTPOMCTB ¥ IPOU3BOACTBEHHBIX IIPOLIECCOB, O HamOOJee BAXKHBIX OTKPBHITUAX B O0JIACTH
(Gu3MKK, OKa3aBIIMX OIpPEIEIAIONIee BIUSHHE Ha PA3BUTHE TEXHUKU M TEXHOJIOTUH;

. [OHUMaHue  (QU3UYECKOM  CYIIHOCTH  SIBIEHUH,  NPOSBIAIOLIMXCA B PaMKax
IIPOU3BOJCTBEHHON JESTEIbHOCTH;

* OCBOGHHE CIIOCOOOB MHCIIOJB30BaHMs (U3UUECKUX 3HAHUM Ui PEeLIeHUs MPaKTHYECKUX
npodeCcCHOHATBHBIX 3a1a4, OOBSICHEHUS SIBICHHI IPUPOJIBI,  MTPOU3BOJCTBEHHBIX W
TEXHOJIOTHUECKUX MPOLECCOB, NPHHIUINOB ACHCTBUS TeXHMYECKHX NPHOOPOB M YCTPONCTB,
o0ecrnieueHus 0€30MaCHOCTH MTPOU3BOJICTBA U OXPAHBI IPUPOIBL;

* (opmupoBanue ymeHHi pemiatb y4eOHO-TIPAKTHUYECKHE 3a/aud (PU3NYECKOTO COACPIKAaHUS C
y4€TOM NpodecCuoHaNbHON HAalIPaBIEHHOCTH;

* TpUOOpPETEHHE OMBITA MO3HAHUS U CAMOIIO3HAHMS; YMEHHI CTaBUTh 334l U PemaTh MpOOIeMBbI
¢ yuéTtoM mpodecCHOHATTLHON HANpaBIeHHOCTH;

* (dopmupoBanue YMEHMH  HCKaTb,  AHAIU3UPOBATh U 0o0pabareiBaTh
¢usnueckyro nHpopMaIyio ¢ yu€Tom npodeccuoHaIbHON HaPaBICHHOCTH;

*  [OArOTOBKa OOyYyaroIMXCsl K  YCHEIIHOMY OCBOCHMIO JUCHUIUIMH W MOAyJeH
npo(ecCHOHAIBPHOrO LUKJIA: (OPMUPOBAHME y HUX YMEHUMH M ONbITa JEATEIbHOCTH,
XapakTepHbIX Uil mpodeccuit /|  JOKHOCTEH — COyKallMX WM CICHUATBHOCTEH,
[0JIy4aeMBbIX B IPO(EeCCHOHANIBHBIX 00pa30BaTeNbHbIX OPraHU3ALMSIX;

. IOJArOTOBKa K  (OpMHUpOBaHUIO  OOIIMX  KOMIETEHIMH  Oyaymiero  crenuaiucra:
camMoo0pa3oBaHMsl, KOMMYHUKAIlMH, TPOSBICHHUS TPAXIAHCKO- HATPUOTUYECKOHN IMO3UIIH,
COTPYAHHMYECTBA, MPUHATUS pEIIEHUWH B  CTAHAAPTHOM W  HECTaHJApTHOM CUTyalusX,
NPOEKTHUPOBAHUS, MpoBelNeHUs (pu3MuecKux u3MepeHud, 3ddexkTuBHOro u 6e30MaCHOrO
UCIIOJIb30BAaHUS Pa3IMYHBIX TEXHUYECKUX YCTPOMCTB, COOJIIOJIEHUS MpaBUJI OXpaHbl Tpyna
npu pabote ¢ Gpu3nIeCKUMHU NpudopaMu 1 000pyJOBAHUEM.

OcobeHHOCTh  (OPMUPOBAHUS  COBOKYMHOCTH  3a7a4 H3y4yeHUs (PU3MKU i1 CHCTEMBI
CpeIHEro npogeccuoHaIbHOTO o0pa3oBaHUs 3aKJII0YAETCs B
HEOOXOIUMOCTH peanu3aluu Mpo(ecCHOHaNbHOM HANpaBJIEHHOCTH —pellaeMbIx3adad, yuéra
0coOeHHOCTEH chephl eATENBHOCTH OYIYIINX CIEIUATUCTOB.

B pe3ynbraTe 0CBOGHUS TUCHUILIUHBI O0YYaIONIUIiCs JOKEH 3HATh:

* CMBICT MOHATHI: (u3NUecKkoe sBIIEHUE, TUIO0TEe3a, 3aKOH, TEOPHsl, BELIECTBO, B3aUMO/ICICTBHE,
AIIEKTPOMAarHUTHOE II0JIe, BOJHA, (POTOH, aTOM, ATOMHOE SIIPO, HOHU3UPYIOILINE U3ITYUYEHNUS;
* cMbICH (U3MYECKMX BEIMYMH: CKOPOCTb, YCKOpEHHE, Macca, CHlla, HMITYJbC,padoTa,
MeXaHM4YecKas  dJHEprus, BHYTPEHHSsS  JHeprusi, aOCoJIIOTHAas  TemImepaTypa, CpeaHss

KMHETUYECKas YHEPIUs YaCTUIBEIIECTBA,  KOJMYECTBO TEIJIOTHI, DJIEMEHTAPHBIN
ANEKTPUYECKUN 3apsL;
* CMBICI ¢buznyecKkux 3aKOHOB KJIACCUYECKOW MEXAHHUKH, BCEMHUPHOI0
TATOTCHUS, COXpaHeHus JHEPIUH, UMITyJIbCA U DJIEKTPUYECKOro 3apsja,

TEPMOJMHAMUKH, 3JIEKTPOMAarHUTHON UHIIYKIUH, poTodPdexTa;
* BKJIQJ POCCHUICKHX M 3apyOEKHBIX YYEHBIX, OKa3aBLIMX HauOOJblllee BIUSHHE HA pPa3BUTHE
buzuku;



B pesynbpTaTe 0CBOCHHS NUCIUIUTMHBI 00YJArOITUICS JOKEH YMETh:

* TPOBOAWTH HAOIONEHUS, TUIAHUPOBATH W BBIMOJIHATH 3KCIIEPUMEHTHI, * BBIABHIATh

THITOTE3bl U CTPOUTH MOJIEIH,

* IPUMEHATH MOJTy4EHHBIC 3HAHHSA no  ¢usnke st OOBSICHEHHS

pa3Ho00pa3HBIX (PU3UIECKUX SBICHUI M CBOICTB BEILIECTB;

* TPAKTUYECKU UCIIOIB30BaTh (PU3MUECKUE 3HAHUS;

* OLEHHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOI MH(DOpMAIH;

* UCIOJIB30BaTh  IPUOOpPETEHHBIC 3HQHWA M yYMEHUS U1 PELICHUs

HPaKTHYECKUX 3ama4y MIOBCE/THEBHOM KH3HU, obecrieueHus Oe3omacHOCTH

COOCTBEHHOM KH3HH, PAlMOHATBHOTO MPHPOIOIIONB30BAHMS U OXPaHbl OKPYKAIOLIEH CpeIbL.

* ONKCHIBaTh U OOBSCHATH (PU3MUYECKHE SBICHUS W CBOWCTBA TEN: CBOMCTBA I'a30B, JKUAKOCTEH

U TBEPIBIX TEJ; JIJICKTPOMATHUTHYIO MHAYKIHMIO, PACHPOCTPAHCHUE AJIEKTPOMATHUTHBIX BOJIH;

BOJIHOBBIEC CBOMCTBA CBETA; M3JIyUdEHHE U MOTJIOIIEHUE CBeTa aTOMOM; (oTo3(hDeKT;

* OTJIMYATh TMIIOTE3bI OT HAYYHBIX TEOPHH;

* JIeNIaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIBHBIX JIaHHBIX;

* TMPUBOAMTH [PHUMEPHI, IOKA3bIBAIOIINE, YTO: HAOJIOJNCHUS H OKCIICPUMEHT SIBIISIFOTCS

OCHOBOW /Ui  BBIIBHXKCHUS THUIIOT€3 W  TEOPHid, II03BOJIAIOT IPOBEPUTh HCTUHHOCTD

TEOPETUYECKUX BBIBOJOB; (HU3UYECKass TEOpHs MJaeT BO3MOXKHOCTh OOBSACHSATH H3BECTHHIC

SIBJICHUSI TIPUPOJABI W HayuyHble (DAKThI, MPEICKA3bIBATh €Il HEU3BECTHBIC SIBIICHHUS,

* TPUBOJWTH NPUMEPHl MPAKTUUECKOTO UCIOIb30BAHUS (U3MUCCKUX 3HAHUI: 3aKOHOB

MEXaHWKH, TEPMOJAMHAMUKMA M  OJCKTPOJAWHAMUKHA B  JHEPreTUKE, pa3jIM4YHBIX BHUJIOB

JJICKTPOMATHUTHBIX ~M3JIYYCHHH JJIsI Pa3BUTHS Paglo M TEJICKOMMYHHUKAIMA, KBAHTOBOM

(GU3UKK B CO3JaHNU SACPHOM SHEPTETHUKH, JIa3€POB;

* BOCHPHUHUMATHh U HAa OCHOBE TOJYYECHHBIX 3HAHUH CaMOCTOSITEIBHO OICHHBATH MH(OPMAILHIO,

conepxamrytocs B coobmenussx CMU, VHTepHeTe, HAayYHO-TIOMYJISPHBIX CTATHIX.

* MPHUMEHSTH MOJIYYCHHBIC 3HAHUS JUTS PELICHUs (DU3NUECKUX 3a/1aY;

e ompeneiaTh XapakTep (HU3MUECKOro mporecca o rpaduky, Tadsmie, hopmyne’;
U3MEPATHh PN (PU3MUYCCKUX BEIUYWH, MPEICTABISS PE3yJIbTaThl M3MEPEHUH C YUETOM HX

MOTPELTHOCTEH.



1.4. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 10 JUCHHUILINHE (MepeYyeHb (POPMUPYEMBbIX KOMIIETEHINI)

Konx wu HamMeHOBaHue
bopMHpyEeMBIX
KOMIICTCHITAI

[TmaaupyemMble pe3yIbTaThl OCBOSHHS AUCIUIUINHBI

06nme1

JucnuninHapHble

OK 01. Bribupars
CIocoObl peleHns 3a1au
podeccnOHATHHON
JesATEeIbHOCTH
MMPUMEHHUTECIIBHO K
Pa3INYHBIM KOHTEKCTaM

B gactu Tpy0BOTO BOCITUTAHHUS:
- TOTOBHOCTh K TPYJY, OCO3HAHHE LIEHHOCTH MacTepcTBa,

Tpyzomooue;

- TOTOBHOCTh K aKTUBHOW MHEATENBHOCTH TEXHOJOTHYECKOW |
COLMANTIbHON HAaIpaBJIeHHOCTH, CIIOCOOHOCTH WHHULHAPOBATH,
IJIAHUPOBATh U CaMOCTOSTEIBHO BBITIOJTHATD TaKyIo
JeSTEIbHOCTH;

- HHTEpeC K  PasMYHBIM chepam npodeccCHoHaTbHOMI
JeATEIbHOCTH,

ORazicHue YHUBEPCAILHBIMH YYCOHBIMHU TTO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 6a30BbIC JOTMYCCKUE NCHCTBUS:

- CAMOCTOSITEIBHO (hopMynHpOBaTH 31
npo0JeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
-YCTaHABJIMUBATh CYIICCTBCHHBIH NPH3HAK FJIA OCHOBAHUS IS
CpaBHEHMS, KiTaccu(pukanuu u 0000IIeHNUS;

- ONpEACIATh IeJIH ACATSIIHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUHU
HUX JJOCTUIKEHHUS,

AKTYaJIN3UPOBATh

- BBIABJIATH SaKOHOMepHOCTI/I u HpOTI/IBope‘II/IH B
paCCManI/IBaeMI)IX SIBJ'ICHI/I}IX;

- BHOCHUTD KOPPEKTUBBI B JEATCIbHOCTb, OLICHUBATH
COOTBETCTBUE pPE3YyJIbTaTOB  LEJSIM, OLIEHHUBAThH pHUCKH
MOCJIEACTBUU ICATCILHOCTH;

- pa3BUBaTh KpeaTHUBHOE MBIIIJICHUE pu pelieHun

KHU3HEHHBIX IPOOIIEM
0)0a30BBIC HCCIICAOBATECILCKUE ICHCTRUS:

- BIaJICTh ~ HaBBIKAMH  y4EOHO-HCCICHIOBATEIbCKOH U
MPOCKTHOH NEATETbHOCTH, HABBIKAMHU Pa3pelICHUs IIPO0IIeM; BBISBISTE
MPUYIHHHO-CJICJICTBEHHEIC CBSI3H u

AKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIOTE3Y €€ PEIICHUS

HaXOJUThb apryMeHTBI JUIS JIOKa3aTeJIbCTBA CBOMX
YTBEPKACHUM, 3a1aBaTh 1apaMeTpbl U KPUTEPUU PELLEHUS,

- QaHaJIU3UpOBaThb  IIOJY4YEHHBIE B  XOA€  pCLICHHA  3a1adyu
pE3yNbTaTHI, KPUTHYECKH OLICHUBATh ux JIOCTOBEPHOCTb,

- chopMHpOBaTh TMPENCTABICHHA O PONA M MecTe OQUIUKH U
aCTPOHOMHM B  COBPEMEHHOM Hay4HOW KapTHHE MHpa, O
cucTeMoobpasyroniei ponn (¢GU3NKA B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTWi{, O BKJaJe
POCCHHCKMX M 3apyOeKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH;
NOHMMaHNe (H3UYSCKOH CYIIHOCTH HaONMIOJaeMbIX  SBICHUM

MHKpPOMHpPA, MaKpOMHpa U Merammupa,
MIOHUMaHWE  POJH aCTPOHOMUH B MIPaKTUYECKOH
JIESITEIPHOCTH ~ YeJIOBeKa M JalbHEHIIeM Hay4HO-TeXHHYECKOM
pasBuTHH, posn  Qu3MKM B (OPMHUPOBAHHMHU
Kpyrozopa W  (GYHKIMOHAIbHOH TPaMOTHOCTH  4YEJIOBEKa  JUIA
pelieHus TNpakTHYECKUX 3a71ad;
- chopmupoBaTh yMEHHS pemIaTh pacyeTHBIC 33a4d C SBHO
3aaHHON (M3MYECKOH MOJEINBIO, UCTIONB3YS

¢u3ndeckne 3aKOHBI M TNPUHLIUIB, HAa OCHOBE aHAIN3a YCIOBHUS
3aauu BBIOMpPATh ¢busnueckyo MO/JIeIb, BBIJCNATh
¢bu3HyecKkne BETMYMHBI u (opMyIIBl, HEOOXOJUMBIE IS
€€ PpELIeHus,, NPOBOAMUTh PACUYEThl M OLICHUBATH peanbHOCTb
MOJTyIEHHOTO 3Ha4eHUs (U3NYECKON BETHYMHBI, peIIaTh
Ka4eCTBEHHBIE 3a]1a4Hy, BBICTpauBasi JIOTYECKU
HEMPOTUBOPEUUBYI0 LEMNOYKY PACCYKICHHUH c onopowu Ha
M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NUIECKUE SBICHUS,
- BIIAJETh OCHOBOIIOJIATAlONIMMHE  (U3UYECKUMH  TTIOHATHSIMHU
U BEeNMYMHAMH,  XapaKTePHU3YIOIIMMHU (U3UYECKHE ITPOLECCHI
(cBA3aHHBIMM C MEXaHHYECKMM JIBIKEHHEM,  B3aWMOJICHCTBHEM
TN, MEXaHW4YEeCKHMHU KOoJeOaHUsIMU u BOJIHAMHY; aTOMHO-
MOJIEKYJISIPHBIM CTPOGHUEM __ BEIECTBA, TEMJIOBBIMU
npoleccamMu
NMEKTPUYECKMM U MArHUTHBIM MOJSMH, 3JIEKTPUYECKUM TOKOM,
JNEKTPOMArHUTHBIMUA ~ KOJIEOAaHWSIMM W BOJHAMH, ONTHYECKIMHU
SIBICHUSAMY, KBaHTOBBIMU SIBIICHUSIMHY,
CTPOCHHEM aTOMa M aTOMHOTrO sIpa, PaJHOaKTHBHOCTBIO); BIIAJICHHE
OCHOBOTIOJIATAIOINMH ACTPOHOMHUYIECKAMHU
TTO3BOJIIOIIUMH XapaKTepH30BaTh TIPOTIECCHI,

IIOHATUAMU,
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OPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCIOBHUSIX;

- yMeTh TIEPEHOCUTD 3HAHUSA B TI03HABATEIBHYIO n
TPaKTHYECKYIO OOIACTH KU3HEACATEILHOCTH;

- yMETh WHTETPUPOBATh 3HAHHUSA W3 PA3HBIX IPEIMETHBIX
obacrei;

- BBIJIBUTaTh HOBBIE
TIO/IXOJIBI U PETIICHHS;

- CIOCOOHOCTL  MX
COIMAIbHOM MPaKTHKE.

nIacu, npeayiaraTb OPUTHHAJIBHBIC

HCIIOJIL30BAHUA B MO3HaBaTEILHOM u

NPOUCXOJAIINEe  Ha
MEXTraJakTUUECKON cpene;
3Be3 U BceneHHow,

- BJIIQJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMH U TEOpUsIMH (3aKOH
BcemupHoro Tsarotenus, |, Il u Il 3akonsl HeloToHa, 3akoH
COXpaHEHUs] MEXaHMYECKOH SHEprH, 3aKOH COXPAaHEHHs HMITYJIbCa,
TIPUHIINT CYNEpHO3UIIMN  CHJI, TIPUHIIHI PaBHOIIPAaBHOCTH
WHEPLIUAIBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-KMHETHUECKYIO TEOPHIO
CTPOCHHS BEILECTBA, ra30BbIC 3aKOHBI, IEPBBIH 3aKOH
TCPMOAMHAMHKH,  3aKOH  COXpaHEHHS  JJIEKTPUYECKOro 3apsja,
3akoH Kynona, 3akoH Oma mns ywacTka wnenu, 3akoH Owma ais

3B€37JaX, B  3BE3JHBIX  CHCTEMax, B
NBHKEHHE HEOECHBIX TEJ, DBOIIOLIMIO

MOJIHOM 3JeKTpuueckod nend, 3akoH JIxoyns - JleHua, 3aKkoH
3JIEKTPOMAarHUTHOM WHIYKIMH, 3aKOH COXPAaHEHHUS HHEPrUM, 3aKOH
NPSIMOJIMHEHOIO paclpOCTPaHEHHsI CBETAa, 3aKOH OTpPaKEHHs CBETa,
3aKOH IIPEJIOMJICHUSI CBETA; 3aKOH COXpPAaHEHUs OJHEpPruu, 3aKOH
COXPaHEHUs HAMILYJIbCA, 3aKOH  COXPAaHEHUs
JJIEKTPUYECKOTO  3apsAla, 3aKOH COXPaHEHWs MacCOBOIO UHCIA,
IOCTYJIAThI bopa, 3aKOH PaaMOaKTUBHOTO Pacraja);

YBEPEHHOE  HCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH IpHU
aHanmu3e (U3NIECKUX SIBICHUH W MPOIIECCOB.

OK 02. Hcnonp3oBaTh | B 06iacTH IeHHOCTH HAYYHOTO MTO3HAHHMS: -yMEThb YYUTHIBATH TpaHHULIbI IIPUMEHEHHUS HA3yYEHHBIX

COBpPEMEHHBIE cpencrsa | - c(hOpMHPOBaHHOCTh MHPOBO33pEHMUS, COOTBETCTBYIOIIETO | (hU3MUECKUX MOJIEJICH: MarepuaiabHasg  TOYKa,

MOMCKa, aHaIM3a U | COBPEMEHHOMY YpOBHIO  pPa3BUTHs HAayKu W  OOLIECTBEHHO! | MHEpIMAaNbHAasg CHCTEMa OTCYETa, WACAIBHBIM ras; MOJEIH CTPOCHHS

HHTEpIpETAUA MIPAKTUKH, OCHOBAHHOT'O Ha JIaJore KYJIBTYD, ra3oB, MHUJAKOCTEH M TBEpIbIX TeJl, TOUEUHBIN JIEKTPUUECKUM 3apsi,

nHpOpMALUH, U | CHOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MeCTa B sfiepHas MOJEJIb aTOMa, HYKJIOHHAasT MOJEIb aTOMHOrO fAapa IIpH

HHPOPMAITHOHHBIE MOJIMKYJIBTYPHOM MHPE; pemieHNH (HU3HICCKUX 3a/1a4.

TEXHOJIOTUU IUISL | - COBEpLIEHCTBOBAHUE S3BIKOBOM M UMTATENbCKOW KYJBTYphI Kak

BBITIOJTHCHHUSA 3a7a4 | cpeicTBa B3aMMOJEHCTBUS MEXKIY JIIOJbMHU M MO3HAHUS MUPA;

podecCHOHANBHOM - OCO3HaHWE IEHHOCTM HAy4YHOW  JIeSITEIbHOCTH, T'OTOBHOCTh

ACATCIIbHOCTH OCYIIECTBIIATH MPOCKTHYIO u HCCJICIOBATCILCKY IO

ACATCIbHOCTb MHANBUYAJIbHO U B rpynne;

- OBnajieHNe YHUBEPCAIBbHBIMH YICOHBIMY MO3HABATEIBHBIMH
JIEHCTBUSIMU:

B) paboTa ¢ nHdopmaruen:

- BJIIQACTH HaBbIKaMU TMOJIYyYCHUA I/IH(i)OpMaI_H/II/I nu3
WCTOYHUKOB DA3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBISATH ITOHWCK,
aHaINn3, CHCTEMaTH3aluio ¢ MHTEPIPETALHIO
MHGOPMAIIUH Pa3JINIHBIX BHIOB U GOPM IpPEACTaBICHHS,;

- co3laBaTh TEKCTHl B  pasnmuMuHbIX  (Qopmarax ¢
Ha3HaueHWs WHGPOpPMAIMKM W LEJIEBOH  ayJIWTOPHH,
ONTHMAIBHYIO (DOPMY NPEACTABICHUSI U BU3yaJIH3aLHH,

y4eToM
BBIOMpast
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- OCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTDH I/IH(l)OpMaIII/II/I, cC
COOTBETCTBHUE ITPABOBBIM U MOPAJIBHO-OTHICCKUM HOPpMaM;

- HCIIOJIb30BAaTh cpencTBa UH(POPMALTUOHHBIX u

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH B  pEUIGHUH  KOTHUTHBHBIX,

KOMMYHUKAaTUBHBIX | OpraHU3alMOHHbBIX 3amad c

coOmoaeHreM TpeOoBaHMIA SPrOHOMUKH, TEXHUKH

0e30MacHOCTH,  THUTHEHBl,  PECypcocOEpekeHHs,  MPaBOBBIX U

9TUYECKUX HOPM, HOPM MH(OPMaMOHHOI 0e301acHOCTH;

- BJIaJIeTh HaBBIKAMH pacro3HaBaHusl M 3aIUTHI

nHQOpMAIUH, HPOPMAITMOHHOH 0€301MaCHOCTH JTMIHOCTH.
OK 03. IlnanupoBaTh u | B 06iacTé MyXOBHO-HPaBCTBEHHOTO BOCIMTAHHMS: - BHAaZeTh  OCHOBHBIMH  METOJAaMHM  HAy4YHOTO  [O3HAaHWA,
pea30BBIBATH - chopMupoBaHHOCTH HPaBCTBEHHOT'O CO3HAHUS, WCTIONIB3yeMBbIMH B (DU3MKE. TPOBOAWTH MPSAMBIE W KOCBEHHBIC
coOCTBEHHOE 9TUYECKOTO TIOBEJICHUS; n3MepeHns (PU3NIECKUX BEIMYHUH, BBHIOMpPAs ONTUMAIBHBIH CIIOCO0
npodeccHoHanbHOE U | - ciocoOHOCTh OLICHHUBATh CHUTYAIIHIO U [pUHHMATH N3MEpEHUs " UCIIONB3YS ~ M3BECTHBIE  METOIBI
JUYHOCTHOE pa3sBUTHE, | OCO3HAHHBIC pelIeHus, OpHUEHTHUPYSCh Ha MOpaJbHO- | OHEHKHM IOTPEIIHOCTEH  W3MEPEHHH, TPOBOJAWTH  HCCIICIOBAHHE
NpeAPUHUMATEIBCKYIO HPaBCTBEHHbIC HOPMBI M [ICHHOCTH, 3aBUCUMOCTEH (DU3MUECKHUX BETMIUH c UCIIOJIb30BAaHHEM
JIeITeNIbHOCTh B | - OCO3HAaHHME JHMYHOTO BKJaga B IMOCTPOCHHE YCTOIYHBOIO MPSMBIX U3MEPEHUH, OOBSICHATH MOJTyYeHHBIE
npodecCHOHANBHON Oynyuiero; pe3yJIbTaTH, UCTIONB3ysl (U3MYECKHE  TEOpHUH,  3aKOHBI U
cepe, UCIIONB30BAaTh | - OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMTENAM W (WJIM) APYTHM | IOHATUS, U JelaTh BBIBOJBI, COOMIOAaTh IpaBUia 0E30MacHOro

3HaHMS 1O (PUHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CHTYaLUsIX

4YlleHaM CEMbH, CO3JaHMI0 CEMBHM Ha
OPUHATHS ~ LIGHHOCTEH  CEMEHHOM  KU3HHU
TpazuuusamMu HaponoB Poccuy;

OBnaneHne yHUBEPCAIbHBIMU PETYIATHBHBIMU ACHCTBUSMU

OCHOBC OCO3HAaHHOT'O
B COOTBCTCTBHH C

4) CaMOOPTraHU3AIUSI:

- CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIbHY O
ACATCIBbHOCTD, BBIABJIATH HpO6HeMLI, CTaBUThH nu
dbopmyaupoBath  COOCTBEHHBIE  3amaud B 00pa3oBaTeIbHOM

JIEATEIIBHOCTH U )KU3HEHHBIX CUTYyalUsX;

- CaMOCTOSITEJIbHO COCTaBJISITh IJIaH pELICHHsS MpoOJeMbl C y4yeTOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;
- 1aBaTh OLICHKY HOBBIM CHUTYalUsM;

Croco0OCTBOBaTh (POPMUPOBAHUIO H TIPOSBICHUIO IIUPOKOU 3PYIUIIHA
B Pa3HBIX 00JIACTSAX 3HAHUH, HOCTOSIHHO TTOBBIIIATH CBOH
00pa3oBaTeNbHbIi U KYJIBTYPHBIH YPOBEHb; ) CAMOKOHTPOJIB!
WCIIONIb30BaTh IIPUEMBI peQIIEKCHH Ul OLIEHKH CHTYallWH, BEIOOpa
BEPHOI'0 PELIECHMUS,;

-yME€Th OLEHUBaTb PHUCKU M CBOEBPEMEHHO IPUHUMATh PEIICHUS
10 UX CHMIKCHMUIO,

B) SMOIIMOHATIBHBIH HHTEJIEKT, MpeAnoararomun
c(OPMHUPOBAHHOCTH:
BHYTpPEHHEN MOTHBAIINH, BKJIOUAIOLIEH CTPEMJICHHE K

TpyJa INpH NPOBEJCHWM  MCCIENOBaHMH B paMKax  y4eOHOTo
SKCICpUMEHTA u yae0HO-HCCIeIOBATEIIECKOM
JeSITeTbHOCTH c HCTIOJIb30BaHIEM TP POBBIX
M3MEPUTEIFHBIX YCTPOHCTB u 1ma00paTOPHOTO
o0opynoBaHus; CHOPMHPOBAHHOCTh MpPEACTABICHUH O MeToJax
MONyYCHHUsT HAYYHBIX ACTPOHOMHYECKAX 3HAaHWH -  OBIAJCTh
(copmupoBatb TIPEICTABIICHMU) TIpaBHJIAMUA 3aImncH

(buznuecKknx dbopmyn peiibehHO-TOUCYHON CHCTEMBI
ob6o3znauennii  JI.  bBpaitis (s chnembix W caabOBHASAIINAX
obOyuaromuxcs).
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JIOCTHKEHHUIO LIETH U YCHeXy, ONTUMHU3M, HHHUIIMATUBHOCTH, YMEHUE
JIeHCTBOBATh, HCXOAS U3 CBOUX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAOLIEeH CIIOCOOHOCTB HOHUMATh

SMOIMOHAIBFHOE  COCTOSIHME  JApPYIMX,  YYWTBIBaTh  €ro  IpH

OCYIIECTBICHUN KOMMYHMKAI[HM, CIIOCOOHOCTb K COYYBCTBHIO U

CONEPEKHUBAHMIO;

COIMAIBHBIX HaBBIKOB, BKJIIOYAIOLIUX  CHOCOOHOCTD

BBICTpaMBaTh  OTHOLIGHUS C  JPYCMMH  JIIOABMH,  3a00THThCH,

HPOSBIIATH HHTEPEC U pa3pemaTb KOHQIUKTHI.
OK 04. DO¢dexktuBHO | TOTOBHOCTH U CIOCOOHOCTH K  00pa3oBaHUIO U | - OBIAJETh YMEHUSIMH paboTaTh B TPYMIIC C BHINOJIHECHUEM Pa3IUIHBIX
B3aUMOJICHCTBOBATh U | CaMOpasBUTHIO,  CAMOCTOATENLHOCTH W  CAMOOIPENENICHHIO; - | COLUANbHBIX pOJIed, IIaHUpOBaTb pPabOTy IPYIINBI, PALUOHAILHO
paboTaTh B KOJUIEKTHBE W | OBIaJCHUE HaBBIKAMHYYEOHO-HUCCIIE0BATEILCKOM, MPOEKTHOM U | paclpenensaTh  JIESATENbHOCTh B HECTAHNAPTHBIX  CHUTyalusX,
KOMaHjIe COIMANBLHOMN eSITENIbHOCTH; a/IeKBaTHO OICHMBATH BKJAJ KaXKI0TO u3 YYaCTHHKOB

Osnanenne YHUBEPCATbHBIMH KOMMYHHKATUBHBIMH TPYHIBI B pelIeHne paccMaTpuBaeMOM IPOOIEMEL.

JIEACTBUAMMU:

0) coBMecTHas AEITEILHOCTD.

- IOHUMAaTh M HCHOJb30BAaTh IPEHMYIIECTBA KOMAHIHON U

WHIUBHUIYaJIbHOH paboTHI;

- IPUHUMATD (S COBMECTHOM JEeATEIbHOCTH,

OpTaHH30BbIBATH u KOODPJMHUPOBATh JeHCTBHS o ee

JOCTHKEGHHIO: COCTABIATh IIaH JAEHCTBUH, paclpenersTe poiH c

Y4EeTOM MHEHHH Yy4YacTHHKOB O0O0CYXIaTh pe3yJbTaTbl COBMECTHOM

paboTHI;

- KOOP/INHUPOBATH 1 BBITMIOJIHSTh paboty B YCIOBHSX

peansHoro, BUPTYaJIHOTO " KOMOMHUPOBAaHHOTO

B3aMMOJICHCTBYS,

- OCYWIECTBISITh  MO3UTHBHOE  CTPAaTErMUecKoe  IMOBEJEHHE B

Pa3IMIHBIX CHUTYaIHsIX, HPOSIBIIATD TBOPYECTBO u

BOOOpaxkeHHe, OBITh HHUIIMATHBHBIM

OBnajieHre YHUBEPCAIbHBIMH PETYIATUBHBIMHU JEHCTBUSMHU: ')

HPUHATHE Ce0sI U IpyTHX JIIO/CH:

- IPUHUMAaTh MOTHBBI W apryMeHTBl JpyrMX JIoJiell MpH aHajIu3e

PEe3yJIbTaTOB JIESITENLHOCTH,;

- NpU3HABaTh CBOE MPABO U IIPABO JPYTHX JIFOJICH Ha OIIMOKHU; pa3BUBATh

CrIocOOHOCTh MOHMMATh MHp C TIO3UIIMHU JIPYyroro YesioBeKa.
OK 05. OcymecTBuaTh | B 0061acTH 3CTETHYECKOTO BOCIHTAHMUS: - yMeTh paclo3HaBaTh (U3MUECKHE SBICHMS (TIPOLECCH) H
YCTHYK0 M IHUCBMEHHYIO | - 5CTETHMYECKOE€ OTHOIICHHE K MHpPY, BKIIOYas JCTETHUKY OOBSICHSTh WX Ha OCHOBE M3YYEHHBIX 3aKOHOB. PABHOMEpHOE
KOMMYHHKAIUIO Ha | Hay4YHOTrO TBOPHYECTBA, MPUCYIIEro (HU3NUECKOH HAayKe; U pPaBHOYCKOPEHHOE IPSIMOJIMHEHHOEe JIBIKEHHE,
TOCy/IJapCTBEHHOM  SI3BIKE | - CIIOCOOHOCTH BOCHPHUHHMMATh Pa3jIMYHbIE BUJbI HCKYCCTBA, TPAIUIIMK | CBOOOAHOE naJieHne Tel, JBIKEHUE 10  OKPYXHOCTH,
Poccwmiickoii @enepanuu ¢ | ¥ TBOPYECTBO CBOETO M JPYIMX HApOJOB, OLIyIaTh SMOIMOHAIBHOE | WHEpUMs, B3aMMOAEHCTBHETEN, KoyebaTenbHOe JIBIDKEHUE,
y4eTOM 0COOCHHOCTEH | BO3JEHCTBHE HCKYCCTBA, pE30HAHC, BOTHOBOE JBUKCHHE; nuhdysms, OpOYHOBCKOE
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COLIUANIBHOTO u
KyJIbTYpPHOTO KOHTEKCTa

JIMYHOCTU U O6HI€CTBa
OTHHYCCKUX

- yOeXIECHHOCTh B 3HAYUMOCTH JUJIS

OTEYECTBEHHOIO U MHPOBOTO HCKYCCTBA,

KyJIBTYPHBIX TPAIUIANA U HAPOJIHOTO TBOPUECTBA;

TOTOBHOCTh K CAMOBBIP2XXCHHIO B Pa3HBIX BUIAX MCKYCCTBA,

CTpEMIICHHE MPOSBIIATH KAYECTBA TBOPUYCCKOM JIMUHOCTH; OBNaicHUE
YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH

IEUCTBUSIMU:

a) obIIeHue:

- OCYIICCTBIIATH KOMMYHHUKAITUH BO BCEX Chepax KU3HU,

- pacmio3HaBaTh HeBepOalbHBIE CPENCTBA oOmmeHus,
HOHUMATh 3HAYCHHE COLMANBHBIX 3HAKOB, PAacIO3HABATh
HPEIIOCBUIKA  KOHQIIMKTHBIX — CHTYaLlUi U CcMsr4aTb
KOH(QJIMKTHI;

- Pa3BCpHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3pCHUA C
HCIOJIb30BAHUEM SA3bIKOBBIX CPEACTB.

JABUKCHUE, CTPOCHUC X(HZ[KOCTGﬁ " TBEPAbIX TCJ, U3BMCHCHUC o0beMa

TN MIpU HarpeBaHUU (oxmaxaeHnn), TEIIOBOE
paBHOBECHE, HCTIapeHHE, KOHJICHCALUS, TUTABJICHHE,
KPUCTAJUIM3alus], KUIIEHUE, BIAXHOCTb BO3JyXa, CBA3b CpeAHEH
KMHETUYECKOH  DHEPrMM  TEIJIOBOTO  JBIDKEHHS MOJEKYl  C
aOCONIIOTHOH  TeMmepaTypoill, MOBEHIIICHUE AABICHUS Ta3a IPH €ro
HarpeBaHWH B 3aKPBITOM COCYIE, CBS3b MEXKIY rapaMeTpaMu

COCTOSIHUS rasa B U30MpOLECcCax;  AIIEKTPU3ALUL
TN, B3aUMOJCHCTBHE 3aps0B,  HarpeBaHHE  INPOBOAHUKA  C
TOKOM, B3aHMOJEHCTBHE MarHMTOB, 3JIEKTPOMarHUTHas

UHAYKOWA, }leﬁCTBHe MAr"iuTHOI'O IIOJIA Ha MPOBOJHHK C TOKOM u

JBIDKYIIUICS  3apsin, JJIEKTPOMAarHUTHBIE
KoJe0aHHs W BOJHBI, NPSMOJHMHEHHOE pacIpOCTpaHEHHE CBETa,

OTpaXKeHHe, HpeJIoMJICHHE, uHTepdepeHIus,
mudpakuuss W moJjsipu3aunMs  CBeTa,  JUCIEPCUs  CBETa,
(OTOIIEKTPHUCCKUIA ek, CBETOBOE JIaBIICHIE,

BO3HHKHOBCHHUE JIMHECHIATOIO CIICKTpa aTOMa BOAOPOJA,
CCTCCTBCHHAA U UCKYCCTBCHHAA PAAHOAKTHBHOCTD.

OK 06. CopgeiicTBOBaTh
COXPaHEHHIO
OKpy>Xaromiei cpensl,
pecypcocOepekeHuto,
OPUMEHSATh 3HaHUSA 00
WU3MEHECHHN KJINMAaTa,
NPUHIMIBL  GepexKITUBOTO
NPOU3BOJICTBA,
3pPEeKTHBHO EHCTBOBATH
B Ype3BBIYAHBIX
CHUTYaIHIX

B o6nacTu 5K0J0rn4ecKoro BOCIHUTAHUS:

- chopMHPOBAHHOCTh IKOJOTUYECKOW KYJIbTYpBHI, MOHUMAaHHE BIUSHHS
COLMATEHO-?KOHOMUYECKHIX TIPOIIECCOB Ha

COCTOSHHE  TPHUPONHOH W  CONUANBHOM  Cpelbl,  OCO3HaHUE

rJ00aJIbHOTO XapaKkTepa dKOJOTHYECKUX IPOdIeM;

- MJIAHUPOBAaHUE U OCYLIECTBJIEHUE JEHCTBUI B OKpYyKarolel cpefe Ha

OCHOBE 3HAHMA IIeNieH YCTOWYMBOTO pa3BUTHS YEIOBEUYCCTBA,

aKTHBHOE HETIpUSATHE JICHCTBUH, MIPUHOCATINX Bpen
OKpY’Karolleu cpee;
- yMEHHE TMpPOTHO3MPOBATH  HEONATONPHUATHBIE  AKOJOTHUYCCKUE

MOCJIENCTBUS MPEIIPUHIMACMBIX JIEHCTBUH, MperoTBpamarh ux;
- pacIIUpEeHUe  OMBITa JEATCIBHOCTH  SKOJOTHYECKOM
HaIPaBJICHHOCTH Ha OCHOBE 3HAHHI MO (DU3UKE.

- Cq)OpMI/IpOBaTI) YMEHUA TIPUMCHATHL IOJYYCHHBIC 3HaHUA JId

OOBSICHEHUsST ~ YCJIOBMH  MpOTeKaHusi  (PU3MYECKUX SBICHUH B
opupoAe M U1 IPUHATUA  [PAaKTUYECKUX PpEUIeHMH B
MOBCEJHEBHOM  *kM3HM i obecredeHuss O€30MacHOCTH MpH

oOparieHnu ¢ OBITOBBIMU NPHOOPAMU U TEXHHUYECKHUMHU yCTPOICTBaMH,
COXPaHEHHUS 37I0POBbS M COOITIOICHNUS HOPM  DKOJIOTHYECKOTO

TIOBE/ICHUS B OKpYy’Kalollel  cpene; MOHNMaHHe
HEOOXOANMOCTH TPUMEHEHHS JOCTIDKCHHH (U3NKH W TEXHOJOTHH
JUISl palMOHATIBHOTO IIPHPOJIOTIOIB30BaHUS.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/IbI Y4eOHO# padoThI

N Bcero CemecTpbl

Bun yueGHO# paboThI 4ACOB 1 5
YuyeOHasn Harpy3kKa (Bcero) 78 32 46
AyauTOpHBIE 3aHATHUS (BCEro) 78 32 46
B tom uncie:
3aHATHUS JCKIHMOHHOTO TUIA 38 16 22
IIPAKTUYECKHE 3aHATHsI (IPAKTUKYMBI) 40 16 24
nab0opaTOpHBIC 3aHATHUS
ITpomexyrouHas aTTectanus (dK3aMeH/3adet/aud.3a4er) nud.3ader
OO6m1ast TpyI0EMKOCTh 78 32 46

2.2. CTpyKTYypa IMCHUIINHBI:

KoaunuectBo AYAUTOPHBIX YacoB

HavnmeHoBaHuUe pa3iesioB U TEM

Bcero

Teopernueck
oe o0y4eHHe

IMpakTu4yeck
He 3aHATHS

Pa3zgea 1. Mexanuka

Beenenne Tema 1.1. ®usuka — QyHAaMeHTaTBHAS
Hayka o nmpupoje. Kunemaruka MaTepuaibHON TOUKU

Tewma 1.2. [Ilunamuka

Tewma 1.3. 3akoHBI COXpaHEHHUs B MEXAHUKE

Tema 1.4. Mexaundeckue KoiueOaHUA U BOJTHBI

Pazgen 2. OcHOBbI MOJIEKYJSIDHOH (U3HKH H
TEPMOAUHAMHKH

D (NN DN

0 (ININDN DN

Tema 2.1. OcCHOBBI MOJEKYISPHOM KHHETHUECKOU
Teopuu. MneanbHbli ra3

Tema 2.2 M3omporiecchl: 3aKOHBI U HX Trpaduueckoe
MIpEJICTaBIICHHE

Tema 2.3 OcHoBbl TepmonuHamukH. IlepBoe Hawaso
TEPMOJUHAMHUKN U €ro npuMeHeHue. Bropoe Hauano
tepmoguHamuku. KIT/. [ukia KapHo

o

N

N

Tewma 2.5. CBOMCTBO MapoB, KHUIKOCTEH, TBEPIBIX TEI

N

N

Paznen 3. DjieKTpoAMHAMHKA

[EY
o

[EY
o

Tema 3.1. DnexTpocTtaruka

Tema 3.2. [ToCTOSHHBIN TOK

Tema 3.3. MarauTHebIe ABJICHUA

Tewma 3.4 DnexTpomMarHuTHast UHIYKITUS

Tema 3.5. DnekTpoMarHuTHbIE KOJICOAHUS M BOJIHBI

Paznea 4. OnTuxka

Tema 4.1. Ilpupona ceta. OCHOBBI (HOTOMETPHH

Tema 4.2 DneMeHTBI reOMeTpUYECKON ONTUKH TOHKHE

NS ENEEE RIS

NINOINNINININ

NINOINNINININ

13




nuH3bl.  [locTpoeHne wu300pakeHWH B JIMH3aX U
3epKajax

Tema 4.3. BosiHOBbIE CBOMCTBA CBETA 4 2 2
Paznen 5. OcHoBBbl cnenuajbHON  TeoOpUM 4 2 2
OTHOCUTEJIbHOCTH

Tema 5.1 OcHOBBI  CHELMATBHOM  TEOPUH

OTHOCHUTEIILHOCTH. [TocTynater DWHINTEHHA. 4 2 2
[IpeobpaszoBanus JlopeHma.

Pa3nen 6. JjeMeHTHl KBAHTOBOW (PU3HKH 12 6 6
Tema 6.1 KsanToBas ontuka 4 2 2
Tema 6.2 DnemeHTsI (HU3KMKH aTOMA 4 2 2
Tema 6.3 DnemeHThl (GU3UKA aTOMHOTO sjApa H 4 2 2
AJIEMEHTAPHBIX YaCTHII

Bcero mo qucuuninHe 78 38 40

14




2.3. TemaTnyeckuii NJIaH U colep:KaHNe Y4eOHOH AUCHUIINHBI «DU3nKa»

HauMmenoBanue
pa3aesioB u TeM

Conep:xaHue y4yeOHOro MaTepuasa
NPAKTHYECKHE 3aAHATUS U CAMOCTOSITeIbHAS
padora o0y4aromerocsi

O0beM
4acoB

dopmMupyemblie
KOMIIETeHIIH

1

2

3

4

1. Mexanuka

Conep:kanue y4eOHOT0 MaTepuaJia

Jleknuu

Tewma 1.1. ®usuka — dpyHgamMeHTaNbHAS HayKa
o npupoje. 3HayeHue GU3NKU IPU OCBOCHUHU
npodeccuit CIIO u cnenmansrocteit CI10.
KunemaTtuka MarepuagbHON TOYKH

Tema 1.2. Jlunamuka

Tema 1.3. 3aKOHBI COXpaHEHUsI B MEXAHUKE
Tema 1.5. Mexanndeckue kojiebaHus U BOJHbI

8

IIpakTuyeckue (iabopaTopHbie) 3aHATHUS
HccnenoBanue ABUKEHUS Tea MO IEUCTBUEM
MOCTOSIHHOM CHJIBI.

N3yuenune 3aKoHa COXpaHEHUsI UMITYJIbCA.
CoxpaHeHHEe MEXaHUYECKON SHEPTUU TIPU
JBUKEHUU TE€JIa MO JEHCTBUEM CUJI TSIKECTH U
YOPYTOCTH.

CpaBHeHue pabOoThI CUITBI C U3MEHEHUEM
KMHETUYECKON IHEPTUH Tea.

N3yueHune 3aKOHOB COXPAHEHUS Ha IPUMEpE
yaapa mapoB U 0aUIMCTHYECKOTO MasiTHUKA.
N3ydeHrne 0cOOEHHOCTEN CUITBI TPEHHUS
(CKOJIBXKEHMUS).

OK 01
OK 02
OK 05
OK 06

2. OcHOBBI
MOJIEKYJISIPHOM
(puzuxku n
TePMOAMHAMMKH

Coaep:xxanue yueOHOro MaTepuaJia
Jleknuu

Tema 2.1. OCHOBBI MOJIEKYJIIPHOU
KMHETUYECKOU Teopuu. M neanpHbli ra3
Tema 2.2 M3onponeccsl: 3aKOHBI U UX
rpaduyeckoe npeacTaBIeHue

Tema 2.3 OcHoBbl TepMoarHaMuKH. [IepBoe
HA4aJio TEPMOJMHAMMKY U €T0 IPUMEHEHHUE.
Bropoe nauano trepmonunamuku. KITJ[. Hukn
Kapuo

Tema 2.5. CBOWCTBO MapoB, )KUIKOCTEM,
TBEPABIX TEJ

IIpakTyeckue (J1a00paTopHbIE) 3aHATHSA
W3mMepeHune BIa)KHOCTH BO3/1yXa.

M3MepeHne OBEPXHOCTHOIO HATSHKEHHUS
KUJKOCTH.

Habmonenue npouecca KpuCTauIn3aluu
Nzyuenue nepopmanuu pactspkenus. Mzydenue
TEIJIOBOTO PACUIMPEHUS TBEPABIX TEI.
W3ydeHne 0coOEHHOCTEH TEMI0BOro

OK 01
OK 04
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paciIupeHust BOJbL.

3.

DJIeKTPOAMHAMMKA

Conep:xaHnue yueOHOIro MaTepuasa
Jlexnun

Tema 3.1. DnexTpocTaThka

Tema 3.2. ITocTOSIHHBIN TOK

Tema 3.3. MaruutHeble sIBICHUSA

Tema 3.4 DnekTpoMarHuTHasE UHIYKIIUS
Tewma 3.5. DJIeKTpOMarHUTHEIE KOJICOAHUS U
BOJIHBI

10

IIpakTuyeckue (iabopaTopHbie) 3aHATHUS
N3yuenue 3akona Oma i1 ydacTka ey,
MOCJIEIOBATEIBLHOTO U NapalIeIbHOTO
COEIMHEHUS TPOBOIHUKOB.

N3yuenue 3akoHa Oma /17151 IOJTHOW LIEIH.
N3yueHue sBIeHUS 3JEKTPOMarHuTHOM
WHYKIUU.

Omnpenenenne kodhHUIIMEHTA MOJIE3HOTO
JIEUCTBUA JIEKTPUUYECKOTO YaHUKA.
OrnpezeneHne TeMIepaTypbl HUTH J1aMIIbl
HaKaJIMBaHUSI.

Onpenenenne I/[C u BHyTpEeHHETO
COMPOTHUBIICHUS UCTOYHUKA HAIIPSKEHUSI.

10

OK 01
OK 03
OK 06

4. OnTuka

Coaep:xanue yueOHOro MaTepuaJia
Jlekuunu

Tewma 4.1. IIpupona cera. OCHOBBI
doromeTpun

Tema 4.2 DneMeHTbl TeOMETPUUECKON ONTUKHU
Tounkue nmuH3bL. [locTpoenne n3o0paxeHnuii B
JMH3aX U 3epKajax

Tema 4.3. BosiiHOBbIE CBOCTBA CBETa

IIpakTyeckue (J1a00paTopHbIE) 3aHATHSA
N3yuenune nzo0paxkeHus MpeIMeTOB B TOHKON
JIMH3E.

W3yuenue untepdepeHnn u qudpaxkium CBeTa.
['pagynpoBKa CIIEKTPOCKOIIA U ONPEACIEHUE
JUITMHBI BOJIHBI CHEKTPAJIbHBIX JTUHUH.

OK 01
OK 02
OK 05

5. OcHOBBI
crenuaJbLHOMI
TEOpHUH
OTHOCHUTEJHLHOCTH

Coaep:xxanue yueOHOro MaTepuaJia
Jleknuu

Tema 5.1 OcHOBBI cCIEIIMAIBHON TEOPUH
oTHOcuTeNnbHOCTH. [locTynarel DitHIITEHA.
ITpeoOpa3zoBanus Jlopenua.

IIpakTHyeckue (;iabopaTopHbIe) 3aHATHS
WM HBapHaHTHOCTb MOAYJSl CKOPOCTH CBETA B
BakyyMe. [locTynarel DMHIITENHA.
IIpocTpaHCTBO M BpEMS CIIELUAILHON TEOPUU
OTHOCHUTENBHOCTH. CBSI3b MAacChl U SHEPTUHN
CBOOOJTHON YaCTHIIbI. DHEPTHUsl MOKOSI.

OK 01
OK 04
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6. D1eMeHTBI
KBAaHTOBOH (U3UKHU

Conep:kaHue y4eOHOT0 MaTepuaJa

Jleknuu

Tewma 6.1 KBanToBas onruka

Tema 6.2 DnemMeHTHI (PU3UKH aTOMA

Tema 6.3 DneMeHTHI GU3UKHA aTOMHOTO SApa U
AJIEMEHTAPHBIX YaCTHUII

IpakTnyeckue (JiadopaTopHbie) 3aHATHS
1. Pacuer MakcUMaJIbHOW KMHETUYECKOM
SHEPTUU JIEKTPOHOB NPU (HOTOINEKTPUIECKOM
addekre.

Omnpenenenne pabOThl BBIX0/A AIEKTPOHA 110
rpaduKy 3aBHCUMOCTH MaKCUMAIIbHOMN
KMHETUYECKOW SHEPTrUuH POTOIIEKTPOHOB OT
9acTOTHI cBeTa. MI3MepeHue padoThl BBIX0/1a
3JIEKTPOHA.

2. Pacder 4acTOTHI U IJTUHBI BOJIHBI
MCITyCKaeMOrI'o CBETa IpH Mepexoie aToMa
BOJIOPOJia U3 OJJHOTO CTAl[MOHAPHOT'O COCTOSHUS
B JIPYroe.

3. Pacuer sHepruu CBsI3M aTOMHBIX SIIIEP.
Ornpenenenue 3apsiia U MaCCOBOTO YMCia
aTOMHOTO SI7Jpa, BOSHUKAIOIIETO B PE3yJIbTaTe
pPaaroaKTUBHOIO pacnaia. Beiuncinenue
SHEPTUH, OCBOOOKAAOIIECHCS TPH
paanoakTUBHOM pacnaje. OnpeneneHue
MPOAYKTOB SIIEPHOM peakiuu. Berunciienue
SHEPruH, OCBOOOXKIAIOIEHCS MPU STEPHBIX
peaKIusX.

OK 01
OK 02
OK 03

BCEI'O

78

Hna xapakmepucmuku ypo8Hsa 0C80eHUsA yUeOH020 Mamepuala UCHOoIb3yIomcs ciedyoujue

0bo3HaYeHUs:

1. — o3naxkomumenvHblil (V3HABAHUE PaHee U3YUEHHBIX 00bEKMOo8, CEOUCMS),
2. — penpoOyKmuGHblil (8bINOJHEHUE OesIMENbHOCMU N0 00PA3YY, UHCMPYKYUU UAU NOO
PYKOBOOCMEOM) 3. — NPOOYKMUGHDBIU (NIAHUPOSAHUE U CAMOCTOSAMENbHOE GbINOIHEHUE

OdesimenbHOCMU, peulerue npooaeMHblX 3a0ay)
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2.4. Conep:xaHue pa3/iesioB M CHUIIITHHBI
2.4.1. 3ansaATHSA JIEKIIUOHHOI'0 TUIIA

CkopocTb. PaBHOMEpHOE NPSAMOIUHENHOE IBUKEHUE.
Yckopenue. PaBHonepeMeHHOE TPSAMOJIMHEUHOE JIBUKEHUE.
CBobOonHoe naneHue. [IBuxkenne temna, OpoIeHHOro Mo yriaiom
K TOpU30HTY. PaBHOMEpHOE JIBH)KEHHE 110 OKPY>KHOCTH.
3akonbl MexaHnuku HerotoHa. [1epBeiii 3akon HetoTona. Cuna.
Macca. Umnynsc. Bropoit 3akon Herorona. OCHOBHO# 3aKOH
KJIacCcuyeckou auHaMuku. Tperuit 3akoH HeroToHa. 3akoH
BCEMHUPHOTO TATOTeHUS. [ 'paBuTanmonHoe mnoje. Cuma TsSHKeCTH.
Bec. Crioco6s1 uzmepenust maccobl Ten. Cuibl B MEXaHHUKE.
3aKOHBI COXpPAHECHHS B MEXaHUKE. 3aKOH COXpPaHEHUS UMITYJIbCa.
PeaktuBHOe nBmkenue. Pabota cumbl. PaboTa moTeHuanbHbIX
cul. MouHocTs. DHeprus. Kunetnueckas sHeprusi.
[ToTeHumanbHas sHEPrus. 3aKOH COXPAaHEHUsI MEXaHUYECKOM
sHepruu. [I[puMeHeHne 3aK0HOB COXpaHEHUSI.

JeMoHcTpanumn

3aBUCHUMOCTh TPAEKTOPUHU OT BHIOOpA CHCTEMBI OTCUETA.

Buibl MEXaHMYECKOTO ABUKEHUSI.

3aBUCUMOCTb YCKOPEHHS T€JIa OT €r0 MacChl U CUJIBL,
JercTByrolel Ha Teno. CloXeHue CHIL.

PaBeHCTBO ¥ MPOTHBOIOJIOKHOCTH HAIPABJICHUSI CUJT JICHCTBUS
Y IPOTUBOJICUCTBHS. 3aBUCUMOCTb CHUJIbI YIPYTOCTH OT
nedopmaruu. Cunel Tpenus. HeBecomocTs. PeakTuBHOE
nBwxeHue. [lepexo noTeHIIMaNbHONW SHEPTUHN B KHHETUYECKYIO
1 o0paTHo.

Ne | HaumenoBan ®opma
pasn | ue pa3JenoB Conepxanue pasaena TEKYLIETO
ena U TEM KOHTPOJISI
1 2 3 4
Beenenue Oduznka — (QyHIaMEHTaIbHASI HAYKA O IPHPOJIC. v, T
EcTtecTBeHHO-HAY4YHBIN METOJ] IO3HAHHUS, €T0 BO3MOKHOCTH U
IPaHULbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHs B IIpoLiecce
NO3HAHUsA Npupoabl. MojenupoBaHue (U3NYECKUX SIBICHUN U
npoueccos. Posb 3kcriepuMenTa U TEOPUU B IpoLiEcce
no3HaHus npupoasl. Pusudeckas Beanuuna. [lorpemnoctu
u3MepeHuil puznueckux BennynH. OU3HUecKue 3aKOHBI.
I'panuiibl mpuMeHUMOCTH (hru3nyecKux 3aKkoHOB. [loHsTHE O
¢du3nveckoil kapTuHe MHUpa. 3HaYeHHE (U3UKU TIPU OCBOCHUHU
npodeccuit CI10 u cnennansHocreit CIIO.
1 MexaHunka Kunematuka. Mexanndeckoe npmxenue. [lepememenne. [lyrs. | YV, KP
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OcHOBBI
MOJIEKYJISIPH
oil GU3HKHU U
TEPMOIUHAM
UKHU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU Teopuu. M ieanbHblii ras.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPHUH.
Pa3smepsl 1 Macca MOJIEKYJI M aTOMOB. BpOyHOBCKOE IBUKEHUE.
Juddyzus. Cuibl 1 3HEPTUsE MEKMOICKYIISIPHOTO
B3anMoJieiicTBusa. CTpoeHne ra3000pa3HbIX, )KUAKHX U TBEPJIBIX
Ten. CKOpOCTH JBUKEHUS MOJIEKYJ U UX U3MEPEHHUE.
Wneanshelii ras. /laBnenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETHYECKOW TeOpHuH ra3os. TeMiieparypa u ee
n3Mmepenue. ['a3oBbie 3aKOHBI. AOCOTIOTHBIN HYJIb
TeMIiepatypsl. TepMoguHaMuyecKast Kajla TEMIIEPATYPBI.
VYpaBHEHHE COCTOSIHUSA UIEAIBHOTO ra3a. MossipHas ra3osas
IIOCTOSIHHASI.

OcHoBbI TepMOAMHAMUKHY. OCHOBHBIE IOHATHS U ONIPEACICHUS.
BnyTtpeHnHss osHeprus cuctemMsl. BHyTpeHHss1 SJHeprus
uzeanbHOro rasa. Pabora u teriora kak (hopMsl epeadn
SHEPruu. TernoeMKOCTh. Y 1eJIbHAs TEINIOEMKOCTh. Y paBHEHUE
TerioBoro 6ananca. [lepBoe Hayano TEPMOIUHAMUKH.
AnmabatHblii iporecc. [IpuHIMIT ASWCTBUS TEIUIOBOW MAIIMHBIL.
KII[] TenmoBoro asuraresns. Bropoe Hauaio TepMOJIUHAMUKH.
TepMoanHaMuyeckas IIKana Temneparyp. XoJa01uabHble
MamuHbl. Terioble npuratenu. OxpaHa npupombl.

CsoticTBa napos. Mcnapenue u konaeHcanus. HacelmeHHbIi
nap v ero cBoiicTBa. AOCOTIOTHASI 1 OTHOCUTEINIbHAS BIAKHOCTh
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTB TEMIIEpaTyphbl
KHUIIEHUS OT JaBiieHus. [leperpersiil map u ero UCIoiIb30BAHNE B
TEXHHUKE.

CaolicTBa )xuKOCTEN. XapaKTEpPUCTUKA KUAKOTO COCTOSHUS
BelecTBa. [I0BepXHOCTHBIN CIION KUAKOCTH. DHEPrUs
IIOBEPXHOCTHOTO CJ10A. SIBIEHUSA HA TPAHULIE KUIKOCTH C
TBEpAbIM TesoM. KanuuisipHele sBiIeHuS.

CaolicTBa TBEP/IBIX TeJ. XapaKTEPUCTHKA TBEPIOTO COCTOSHUS
BElIECTBA. YIIPYrHe CBOMCTBA TBEPBIX TeJl. 3aKkoH I'yka.
MexaHuyeckne CBOMCTBA TBEP/bIX Tel. TemIoBOe paclliupeHne
TBEPABIX TeN U XKuAKocTel. [InaBienne n kpuctaymsanus.
JeMoHCTpannu

JBuxenne 6poyHoBckux actull. Juddysus. 3menenue
JIaBJICHUs ra3a ¢ U3MEHEHUEM TEMIIEpaTyphl IPU TOCTOSTHHOM
o0beme. M3orepMudeckuii 1 M300apHbIi npoueccsl. M3MeHeHune
BHYTpPEHHE! HEpPIUHU TeJ MPHU COBEpILIEHNU paboThl. Moaenu
TEIUIOBBIX ABUrareneil. Kunenue Boabl npyu NOHMKEHHOM
nasineHun. Ilcuxpomerp u rurpomerp. SBieHus
MIOBEPXHOCTHOI'O HATSKEHUS M cMauuBaHus. Kpucramisl,
aMop(HbIe BENECTBA, )KUIKOKPUCTAIUIMUECKHE Tella.

DneKTpoauH
amMHKa

DJeKTpUUecKuil TOK B MeTaiaX. DJIeKTpOoHHBIN ra3. Pabora
BBIXOJa. DJIEKTPUUECKUM TOK B JEKTPOIUTAX. DIEKTPOIIHU3.
3axonbl Dapanes. [IpuMeHeHne IEKTPoIN3a B TEXHUKE.
DJIEKTPUYECKHI TOK B ra3ax u BakyyMme. Monusamus rasa. Busl
ra3oBbIX pa3psaaoB. [lonsTue o masme. CBolicTBa
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MIPUMEHEHHNE AIEKTPOHHBIX MYYKOB. DJIEKTPUUECKHUI TOK B
nonynpoBogHuKax. CoOCTBEHHAS TPOBOIUMOCTD
MOJIYIPOBOHUKOB. [107yIIpoBOJHUKOBBIE TPHUOOPHI.
DNEeKTpUUECKOe MoJje. DIEKTPUIECKHUE 3apsaibl. 3aKOH
coxpaHeHus 3apsaa. 3akoH KynoHa. DnekTpuueckoe noe.
HanpsixeHHOCTB 25ekTprdeckoro nois. [Ipunnun
CyIepHo3UIMH nosei. PaboTa cui 31eKTpocTaTH4eCcKOro moJisl.
[ToTenuan. Pa3nocTh NOTEHIIMAIOB. DKBUIMIOTEHIIUATBHBIC
NOBEpXHOCTU. CBS3b MEKy HANPSIKEHHOCTHIO M PA3HOCTHIO
MOTEHIIUAIOB JIEKTPUUYECKOTO T0JIsL. [udnexTpuku B
31eKTpudeckoM noiie. [lomsipuzanust AU3IEKTPUKOB.
IIpoBoHMKY B AyIeKTpU4eCcKOM Mose. Konaencaropsl.
CoennHeHne KOHACHCATOPOB B OaTapero. DHeprus 3apsKeHHOTO
KOHJIEHCATOpa. DHEPTHsl AIEKTPUUECKOTO MOJIS.

3aKOHBI TOCTOSIHHOTO TOKA. Y CII0OBUS, HEOOXOIUMbIE AJIs
BO3HUKHOBEHUSI U MOICPKAHUS IIEKTpUUYecKoro Toka. Cuna
TOKa M MJIOTHOCTh TOKAa. 3akoH OMa /17151 yyacTka 1enu 0e3
O/1C. 3aBHCUMOCTb 3JEKTPUUECKOIO CONPOTUBIIEHUS OT
MaTtepuaa, JUIMHbI U TJI0MIAIU TOTIEPEYHOTO CEUCHUS
MIPOBOJIHUKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO COMPOTUBIIECHUS
MIPOBOJIHUKOB OT TEMIIEPATyphl. DIIEKTPOIBIKYIIIAs CHIIA
HCTOYHHKA TOKa. 3akoH OMa misg noiaHoH enn. CoequHeHne
poBOAHUKOB. COeTMHEHNE HCTOYHUKOB JICKTPUIECKOM
sHepruu B 6arapero. 3akoH Jxoyns—IJlenna. Pabota u
MOIIHOCTb 3JIEKTPUYECKOr0 TOKa. TeniaoBoe AeMCTBUE TOKA.
DNEeKTpUYECKUi TOK B OIYynpoBogHNKax. CoOCTBEHHAs
MIPOBOJIMMOCTD TMOJYITPOBOTHUKOB. [10ynpoBOAHUKOBBIE
IPUOOPHI.

MarunuTtHoe nojie. BeKTop HHIYKIIMM MarHUTHOTO TOJIS.
JleficTBHEe MarHUTHOTO IOJISI HA IPSAMOJIUHEHHBII POBOAHUK C
ToKkOM. 3akoH Amnepa. BzaumoseiictBue TokoB. MarHUTHBIIM
noTok. PaboTa no nepemenieHuio mpoBOHUKA C TOKOM B
MarHuTHOM ToJie. J[elicTBMe MarHUTHOTO TOJISl Ha ABUKYIIUKACS
3apsia. Cuna Jlopenua. OnpesneneHue yaeabHOro 3apsa.
Yckopurenu 3apspKEHHBIX YaCTHIL.

DNIEKTPOMAarHuTHask MHAYKIUSA. DIEKTPOMarHuTHasi MHIYKIUS.
Buxpeoe anexrpuieckoe moje. CaMOMHIYKIUs. DHEPrust
MarHUTHOTO TOJIA.

Jlemoncmpayuu

B3anmoneiictue 3apsykeHHBIX Tell. [IpoBOgHUKY B
AIEKTPUUECKOM ToJie. JIUATIEKTPUKH B DJIEKTPUUECKOM TIOJIE.
Konnencaropsl. TemioBoe AeiicTBUE JIEKTPUUECKOTO TOKA.
CoOcTBeHHas ¥ PUMECHAS POBOJAMMOCTD MOJTYIPOBOTHUKOB.
[TomynpoBoaHukoBbIi 1uoa. Tpanzucrop. OnsiT Dpcrena.
B3anmoneiicTBre NpOBOTHUKOB ¢ TOKaMU. OTKIOHEHUE
AJIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb.
DNEeKTPOU3MEpPUTENbHBIE MPUOOPHI. DIEKTPOMarHUTHas
unaykuusa. Oneitel apages. 3apucumocts IC
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CaAaMOMHIYKIIMH OT CKOPOCTHA U3MEHEHUS CHITBI TOKA U
WHAYKTUBHOCTH MPOBOIHUKA. PaboTa anekTporeneparopa.
Tpancdopmarop.

Onruka

[Ipupona cBera. CKOpOCTh pacpoCTpaHEHHS CBETA. 3aKOHBI
OTpakeHusd U npenomiieHus ceera. [lonHoe orpaxkenue. JInH3bI.
['ma3 kak ontudeckas cucrema. Onruueckue mpuOOopHI.
BoaHoBsie cBoiicTBa cBeTa. MIHTEpdepennus crera.
KorepenTHoCTh CBeTOBBIX NTyueil. IHTepdepeHns B TOHKUX
menkax. [lonocel paBHoi Tonmuuel. Konbsiia HetoToHa.
Hcnons3oBanue MHTEp(HEPEHIINN B HAYKE U TEXHHKE.
Hudpaxius ceera. Audpakuus Ha mienu B MapaiieIbHbIX
ny4ax. Judpakuuonnas pemierka. [Tonstue o ronorpaduu.
[Tonsspuszanus nonepeunsix BoH. [lonspusanus ceera.
JBoiinoe nyuenpenomiienue. [onspouasl. Jucnepcus ceera.
Bunbl cnexktpoB. CriekTpbl ucnyckanus. CeKkTphl MOTJIONIECHUS.
YabTpaduoneroBoe v HHGPAKPACHOE U3ITYICHUS.
Pentrenosckue nyuu. X npupozaa u CBOMCTBA.

JeMmoHcTpanmn

3aKOHBI OTpaXXKEHUs U MpeomiieHus cBeta. [loaHoe BHyTpeHHee
oTpakeHne. ONTHYCCKHUE TPUOOPHI.

Wntepdepenmus ceeta. Audpakmus ceera. [lonspuzamnus ceera.
[Tomydyenue cnektpa ¢ moMonuisio npusmsl. [lonydenue cnekrpa
C OMOIIBI0 TU(pakinOHHON peneTKu. CHeKTPOCKO.

OCHOBBI
CIICIIUATBHO
1 Teopun
OTHOCHUTEIIb
HOCTH

WMHBapraHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyMe.
[Toctynarel DitHiuTeliHa. [IpocTpaHcTBO U BpeMsl criennaibHON
TEOPUH OTHOCUTENBHOCTU. CBSA3b MacChl U SHEPTUU CBOOOTHOM
YacTULIBI. DHEPIrHsl MOKOSI.

DJIEMEHTHI
KBAaHTOBOU
bu3uKu

KBanToBas onrtuka. TeroBoe uzinydenue. Pacnpenenenue
DHEPTUU B

criekTpe abcoIroTHO uépHoro Tena. KBanToBas runoresa
IInanka. @OTOHBL.

Buemnuit poroanekrpuueckuii a¢pdexr. BHyTpenHmit
doTtoaddexr. Tumbr

¢dorosnemenToB. Jlapnenue csera. [IoHATHE O KOPITYCKYIISPHO-
BOJIHOBOW MPUPOJAE

CBeTa.

®u3suka atoma. PazBurre B3IIs,10B HA CTPOCHUE BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bogopoaa. SnepHas
Mojieb atoMa. OTbIThI

3. Pesephopaa. Mozgens aroma Boopona no H.bopy. ['unoresa
ne bpors.

CootHomenue HeonpeaenéHHocrel I eitzendepra. KBanrossie
TeHEepaTOPHI.

DBOIIONUA
Bcenennoi

Crpoenue u pa3sutue Beenennoi. TemHast MaTepust U TeMHas
sHeprus. Hama 3Be3iHas cucrema — ['anaktuka. pyrue
rajnakTuku. beckoneunocts Beenennoit. Ilonsarue o
kocMonoruu. Pacmmpsitomasicss Beenrennas. Mogens ropsiaeit
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Bcenennoit. CTpoeHne u mpoucXokIeHue [ amakTuk.
Oomtonus 38e34. ['unoresa npoucxoxaenus ConHeqHoON
cucreMbl. Tepmosinepubiid cuntes. [Ipobiiema TepmosiaepHOi
sHepreTUku. JHeprus CoaHLa U 3B€3/1. DBOJIIOLNS 3BE3L.
[Tpoucxoxaenne CoNHEYHON CUCTEMBI.

JleMoHCTpanyuu

Conneynas cuctema (Mojens). dotorpaduu mniaHerT,
CIEJIaHHbIE ¢ KOcMUYecKHuX 30H10B. Kapra JIyHbl 1 1utaHer.
Ctpoenue u sBojronus BeeneHHoi.

[Ipumeuanue: T — TectupoBanue, P — Hancanue pedepara, ¥ — ycrHblil onpoc, KP — koHTpoibHast
pabora

2.4.2. 3ansATHS CEMHUHAPCKOTO THIIA

Ne ®opma
as Hanvenosaine ConepikaHue paszena TEKYILEro
pasit pa3aesoB U TEM P pasi yi
ena KOHTPOJIS
1 2 3 4
1 cemecmp
Bsenenne ®dusuka — GyHIaMeHTallbHAs HayKa O IPUpPO/IE. vV, T

EcrecTBeHHO-Hay4YHbIN METOJ] TO3HAHUS, €M0 BO3MOKHOCTH
Y TPaHULIbl TPUMEHUMOCTH. DKCIIEPUMEHT U TEOpHUs B
npouecce Mmo3HaHus npupoibl. MoaennupoBaHue
buznyeCKuX SIBICHUN U MpoiieccoB. Poib sxcniepuMeHTa u
TEOPHUHU B MPOLIECCE MO3HAHUS TPUPOAbL. Pru3nyeckas
BennurHa. [lorpenrHoctu uaMepeHunii pU3nIecKux BeTHUHH.
dwusndeckue 3aKOHbBI. | paHUIIBI TIPUMEHUMOCTH (HPU3HICCKHUX
3akoHOB. [loHsaTHe 0 huznueckoit kapTuHe Mupa. 3HaUCHUE
¢uzuku npu ocsoeHnu npodeccuii CI1O u cnenuanbHOCTEH
CIIO.

1 MexaHnka KunemaTtuka. Mexannueckoe npuxenue. [lepemerienue. VY, KP
ITyts. CxopocTh. PaBHOMEPHOE NPSAMOJIMHENHOE IBUKECHHUE.
Yckopenue. PaBHonepeMeHHOE TPSMOJIMHEWMHOE IBUKEHHUE.
CBoOonHoe mageHue. [IBuxenne tena, OpoIeHHOro Mo
YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUKEHHE 110
OKPYKHOCTH.

3akonbl MexaHuku Herotona. [1epBriii 3akoH HpioToHa.
Cuna. Macca. Imnynsc. Bropoit 3akon HeroTona.
OCHOBHOM 3aKOH KJIaCCUYECKON AMHAMUKH. TpeTuii 3aKoH
HeroToHa. 3aKk0H BCEMUPHOTO TATOTEHUS. | paBUTalIMOHHOE
nosie. Cuna tsxect. Bec. CriocoObl n3MepeHust Macchl Tedl.
Cuiiel B MEXaHHUKE.

3aKOHBI COXpAaHEHUsI B MEXaHUKE. 3aKOH COXPAaHEHUS
umnynbca. PeaktuBHoe nBmxenue. Pabora cuibl. Pabora
MOTEHIMANBHBIX cHil. MontHoCTh. DHeprusa. Kunerndeckas
sHeprus. [loreHnnanpHas sHeprus. 3aKOH COXPaHEHUs
MeXaHUUYEeCKOH 3Hepruu. IIpruMeHenne 3ak0HOB COXpaHEHUS.
JeMoHCTpanyun

3aBHCUMOCTh TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.
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Bupl MEXaHHYECKOTO JBHIKCHU.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U CUJIBI,
JeicTBytoIer Ha Teso. CloKeHue Cuil.

PaBeHCTBO ¥ MPOTUBOMOJIOKHOCTh HAMPABIICHUS CUJT
JIEUCTBUS U IPOTUBOACHCTBUS. 3aBUCUMOCTD CHUJIBI
ynpyrocti oT nedopmanuu. Cuitel Tpenusi. HeBecoMocTs.
PeaktuBHOe aBmxkeHue. [lepexon moTeHIUAIbLHON YSHEPTUHU B
KUHETHYECKYIO U 00paTHO.

OcHOBBI
MOJIEKYJIIPHOU
busuku u
TEPMOJIUHAMUKHU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM Teopuu. aeanbHbIN
ra3. OCHOBHBIE ITOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. Pazmepsl 1 Macca MOJIEKYN U aTOMOB. bpoyHOBCKOE
newkenne. Juddysusa. Cumsl u SHEPTHS
MEXMOJIEKYJIIPHOTO B3auMoieicTBus. CTpoeHue
ra3000pa3HbIX, )KUIKUX U TBEpAbIX Tea. CKOpoCTH
JIBUKEHHSI MOJIEKYJI U UX U3MepeHue. neanbHelii ras.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOpHUH ra3oB. TemnepaTrypa u €€ U3MEpEeHHE.
["a30BbIe 3aKOHBI. AGCOIIOTHBIHN HYJIb TEMIEPATYPBHI.
TepmoanHaMuuecKas IIKajga TEMIIEPATYPBL. Y DpAaBHEHHE
COCTOSIHUS UZI€aIbHOTO ra3a. MossipHas ra3osas
IIOCTOSIHHASI.

OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE TOHATHS U
onpeneneHus. BHyTpeHHss sHeprus cucremsl. BHyTpeHH:s
SHEprus uaeanbHOro rasa. Pabora u temnora kak Gopmbl
repenayu SHepruu. TermmoeMKoCTh. Y AebHas
TEIUIOEMKOCTb. Y paBHEHHE TerioBoro 6ananca. [lepsoe
Ha4ajo TepMOAUHaMUKU. AnnabaTtHbii npomecc. [Ipunuun
neicrsus teroBor MamuHbl. KIT/L Ternosoro asurarens.
Bropoe Hauano repmonHamMuKy. TepmMoarHaMUYecKas
LIKaJIa TEMIEPATyp. X0JOAUIbHbIE MAIIUHEI. TernnoBbIe
neurarenu. OxpaHa NpUpPO/IbI.

CaoilicTBa napos. Mcnapenue u KoHaeHCAMsL.
Hacpimennsiii nap u ero cBoiictsa. AOCONIOTHAS U
OTHOCHUTEIIbHAS BIAXKHOCTh Bo3AyXxa. Touka pocel. Kunenue.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JIaBJICHMUS.
Ileperpetslil map 1 €ro UCIOJIb30BAHUE B TEXHHUKE.
CaoiicTBa )kHIKOCTEN. XapaKTEepUCTUKA HKUAKOTO
COCTOAHMS BelecTBa. II0BEpXHOCTHBIN CIION KUAKOCTH.
DHeprus MOBEPXHOCTHOTO CJ0sl. SIBIEHUS HA TpaHUIEe
JKUAKOCTH € TBEPIBIM TeIoM. KanuiuisspHble SBICHUS.
CaoiicTBa TBEP/BIX TeJl. XapaKTEPUCTHKA TBEPIOTO
COCTOSIHMS BEUIECTBA. Y IPYIHE CBOMCTBA TBEPABIX TEIL.
3akoH ['yka. Mexanndeckre CBOMCTBA TBEPABIX TEN.
TemoBoe paclInpeHre TBEPABIX TEN U KUAKOCTEN.
[InaBneHue U KpucTaIn3anus.

JleMoHCTpauyuu

JBmxenue 6poyHoBckux dactuil. Jnddys3usa. Usmenenune
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JIaBJICHMS ra3a ¢ U3MEHEHUEM TEMIIEPaTyphl U
NOCTOSTHHOM 00Bbeme. M3orepMudeckuii U n300apHbIi
npoueccsl. Mi3MeHeHne BHyTpeHHEW SHEPruu Tell IIpU
coBepIeHNH padoThl. MoJenu TerIOBbIX ABUTaTEICH.
Kunenne Bozb! Ipy NOHMKEHHOM JaBieHuH. [Icuxpomerp u
TUTPOMETP. SIBJIEHUSI TOBEPXHOCTHOTO HATSKEHUS U
cmauuBanus. Kpucramisl, amopdHbie BeliecTsa,
KUAKOKPUCTAININYECKHUE TENIA.

DJIEKTPOAMHAMHU
Ka

DIIEKTPUUYECKHUI TOK B METaJIaX. DJIEKTPOHHBIN Ta3. Pabora
BBIX0J1a. DJIEKTPUUECKUM TOK B DJIEKTPOIUTAX. DICKTPOJIU3.
3akonbl @apazes. [IpumeHeHue 31eKTPOan3a B TEXHUKE.
DNEeKTpUYECKU TOK B ra3ax U BakyyMme. MoHuzauus rasa.
Bunbl razoBeix pa3psnos. [lonstue o mnazme. CoiicTBa 1
MIPUMEHEHHUE IEKTPOHHBIX MYYKOB. DJIEKTPUUECKHUI TOK B
nonynpoBogHuKax. CoOCTBEHHAs! IPOBOIUMOCTD
MOJIYITPOBOIHUKOB. [10ynpoBOAHMKOBBIE TPUOOPHI.
DneKTpuYecKoe noJie. DIEKTPUUYECKUE 3apsiibl. 3aKOH
coxpaHeHus 3apsaaa. 3akoH KynoHa. DnekTpuueckoe nosie.
HanpsixenHocTs a5ekTpuyeckoro nois. [punmun
CyMEepIo3uIuu NoJiel. PaboTa cril 3IeKTPOCTaTUYECKOTO
nosist. [lorenuman. Pa3HOCTh MOTEHIMATIOB.
OKBUINIOTEHLMAIbHbIE TOBEPXHOCTH. CBSA3b MEXKAY
HaIPSKEHHOCTBIO U PA3HOCTHIO MOTEHIIUAJIOB
ANEKTPUUECKOTO TOJIA. [IUIIEKTPUKHU B SJICKTPUIECKOM
nosie. [lonsipuzanus qusnekTpukoB. [IpoBoHUKYN B
anekTpuueckom nojie. Kongencaropel. CoeqHeHNE
KOHJICHCATOPOB B OaTapero. JHeprus 3apsyKeHHOTO
KOH/JIEHCATOpa. DHEPTHsl MIEKTPUIECKOTO MOJIS.

3aKOHBI OCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOIUMBIE AJIs
BO3HUKHOBEHUSI U MOICPKAHUS FICKTPUIECKOTO TOKA.
Cuita ToKa U IJIIOTHOCTh TOKa. 3aKkoH OMa /i1 yyacTKa Lenu
6e3 D/IC. 3aBUCUMOCTD NEKTPUUECKOTO COITPOTUBIICHUS OT
Marepuana, JUIMHbI U MJI0IIa 1 TONEPEYHOTO CeUeHUS
MPOBOJIHUKA. 3aBUCUMOCTD JIEKTPUUECKOTO COTPOTUBIICHUS
MIPOBOJIHUKOB OT TEMIIEpaTyphl. DNEKTPOJBIKYIIAs CHUIIa
MCTOYHMKA TOKA. 3akoH OMa JIJIsl IOJIHOM LEeMu.
Coenunenue nmpoBoJHUKOB. CoeTMHEHNE UCTOUYHUKOB
AIIEKTpUYECKOi SHepruu B OaTapero. 3akoH [[xoyns—
Jlenna. Pabota u MOILITHOCTH AJIEKTPUYECKOTO TOKA.
TennoBoe neicTBUE TOKA. DIEKTPUUECKHUM TOK B
nosrynpoBoiHuKax. CoOCTBEHHAs MPOBOANUMOCTD
MOJYTIPOBOTHUKOB. [10TyITpOBOTHUKOBBIE TPHOOPHI.
MarnuTHoe noje. Bektop HHAYKIIMYT MarHUTHOTO TOJIS.
JlelicTBME MAarHUTHOTO TOJIS HA MPSAMOJIMHENHBIN
MPOBOJHUK C TOKOM. 3akoH Amnepa. BzaumoenictBue
TOKOB. MarHuTHbI# MOTOK. PaboTa 1o nepemMenieHnto
MPOBOJHUKA C TOKOM B MarHUTHOM MoJie. JleficTBue
MarHUTHOTO TOJI Ha ABIKYyIMiics 3apsa. Cuna Jlopenia.
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Onpenenenne yIeabHOro 3apaaa. Y CKOPUTEIN 3apsHKEeHHBIX
YaCTHII.

DOneKTpOMarHUTHAs MHIAYKIHS. DIEeKTPOMarHUTHAS
uHayknusa. Buxpesoe anekrpuueckoe mnosie. CaMOMHIYKIIHS.
DHeprus MarHUTHOTO TOJISI.

Jlemoncmpayuu

B3auMogeiicTBue 3apsykeHHbIX Tell. [I[poBOIHUKY B
AIEKTPUYECKOM MoJie. JJUAIEKTPUKH B 3JIEKTPUUECKOM I10JI€.
Kongencaropsl. TermnoBoe neicTBUE 2JIEKTPUIECKOTO TOKA.
CoOcTBeHHAS U TPUMECHAsSI TPOBOANMOCTh
MOJIYIPOBOIHUKOB. [107yITpOBOHIUKOBBINA JUO/.
Tpansucrop. OneiT Opcrena. Bzaumopeiicrsue
MIPOBOJAHHUKOB ¢ TOKaMU. OTKIIOHEHHE JIEKTPOHHOTO MyYKa
MarHUTHBIM MOJIEM. DJIEKTPOABUTATEb.
DNEeKTPOU3MEPUTENbHbBIE MPUOOPHI. DJICKTPOMArHUTHAS
unaykuus. Oneitel @apanes. 3asucumocts IC
CaMOMHYKIIUU OT CKOPOCTH U3MEHEHHUS CUIIbI TOKA U
WHIYKTUBHOCTH MPOBOIHUKA. PaboTa anekTporeHeparopa.
Tpanchopmarop.

2 cemecmp

OnTtuka

[Tpupona ceera. CKOpOCTh pacpOCTPaHEHHUs CBETA. 3aKOHBI
OTpakeHHUsl U IpesiomiieHus ceeta. [lonHoe oTpakeHue.
Jlunzel. ['na3 kak ontudeckas cucrema. OnTuyeckue
IpUOOPHI.

BonnoBele cBoiicTBa cBeTa. UHTEepdepeHius cBeTa.
KorepeHTHOCT CBETOBBIX Jyueld. IHTepdepeHnns B TOHKUX
rwienkax. [lomocer paBHoit Tonmuuel. Konbia Hetotona.
Hcnonp3oBanue nHTEpHEPEHIINN B HAYKE U TEXHHKE.
Hudpaxius ceeta. dudpakius Ha eIy B MapaiieIbHbIX
nydax. ludpaknuonnas pemierka. [Tonstue o ronorpadun.
[Tonspu3zanus nonepednbix BoyH. [lonspuszamus cBera.
JBoiinoe nmyyenpenomienue. [lonspounast. ducnepcus
cBeTa. Buapl criektpoB. CriekTpbl ucnyckanusi. CieKTpsl
MOTJIONICHHS. Y IIbTpaduoiIeToBOe U HH(PpaKpacHOe
u3nydeHus. PentrenoBckue ayuu. X npuposaa u cBoicTaa.
JeMoHCcTpanyuu

3aKoHBI OTpaykeHUs U IpesiomiieHus ceta. [TomHoe
BHYTpeHHee oTpakeHue. Onruyeckue npudopsl.
Wntepdepennus creta. dudpakmus ceera. [lonspuzamnus
cBeta. [lonydyeHue criekTpa ¢ MOMOIIBIO TPU3MBL.
[Tony4yeHue criekTpa ¢ HTOMOIIbIO AU(PAKIIMOHHOMN PEIIETKH.
CrniekTpockon.

OCHOBEBI
crenragbHON
TEOpUHU
OTHOCHTEIIFHOCT
n

NHBapuaHTHOCTH MOAYJISL CKOPOCTH CBETA B BAKyyMeE.
[Toctynatel DiiHmTeHA. [IpocTpancTBO M BpeMst
CIeIMaIbHON TEOPUU OTHOCUTEIBLHOCTU. CBA3b MACCHI U
SHEPTUH CBOOOTHOM YaCTHUIIBI. DHEPTHS MOKOSI.

DeMEHTHI

KBanroBas ontuka. TeroBoe uznydenue. Pacnpenenenue
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KBaHTOBOM SHEPIruu B

buzuku crieKTpe abcomoTHO Y€pHoro Tena. KBanToBas rumnotesa
I1nanka. @OTOHBL.

Buemnuit ¢poroanexkrpuueckuii 3¢ dexr. BHyTpeHHmit
doTtoaddext. Turbr

¢dorosnementoB. JlaBnenue cera. [lonsTue o
KOPITYCKYJISPHO-BOJTHOBOH MPUPOJIE

CBeTa.

®dusuka atoma. PazBuTue B3riIs10B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojopoaa. Snepnas
Mojieb atoMa. OTbIThI

3. Pezepdopna. Moaens atoma Bonopoaa mo H.bopy.
I'mnoresa ne bpoits.

CootHomieHue HeonpeaenénHocrel 1elizendepra.
KBaHTOBbIE reHEepaTOpHI.

7 DBOJIIOIUS Crpoenue u pazsutue Beenennoit. Temuast Matepus u VY, KP
Bcenennon TeMHas dHeprus. Haia 3Be3qHas cucrema — [ ayiakTuka.
Hpyrue ranaktuku. beckoneunocts Beenennoit. Ionstue o
kocmoutoruu. Pacmmmpsromasics Beenennas. Monenb
ropsiueit Beenennoit. CtpoeHue v NpoucxoxkIeHue
lManaktuxk.

OBosmonus 3Be3/1. ['unoresa npoucxoxacHuss ConHeuHON
cuctembl. Tepmosinepusiii cuaTes. [Ipobnema TepmosiepHoit
sHepreTUku. JHeprus CoaHIa U 3B€3/1. DBOJIIOLMS 3BE3.
[Ipoucxoxaenne ConHEUHON CUCTEMBI.

JleMoHCTpanyuu

Conneunas cucrema (Mojenb). @ororpaduu miaHerT,
CIEJIaHHbIE ¢ KOCMUYeCKHnX 30H10B. Kapra JIyHbl 1 1taHer.
Ctpoenue u sBojronus BeeneHHoi.

[Ipumeuanue: T — TectupoBanue, P — nancanue pedepara, ¥ — ycrublil onpoc, KP — konTpoibHast
pabora

Ipumeuanue: I1P- npaxmuueckas paboma, JIP- nabopamopuas paboma; T — mecmuposanue, P —
Hanucauue pegpepama, Y — ycmuwiii onpoc, KP — konmponvhas paboma
2.4.3. IlpakTu4ecKkue 3aHATHS

dopma
Hanmenosanue .
Ne asena CopepxaHue MPaKTUYECKUX 3aHATUN TEKYLIETO
P KOHTPOJIS
1 2 3 4

Hccneoosanue osudcenus mena noo oeticmsuem
NOCMOSIHHOU CUTBL.

H3yyenue saxona coxpanenus umMnyiscad.

1 Mexanuka CoxpaneHnue Mexanuueckou sHepeun npu 08UMCeHUU meja 1P, JIP
noo Oeticmeuem Cuil maxcecmu u ynpy2o0cmu.
CpasHenue pabomul cuibl ¢ UsMeHeHUueM KUHemu4ecKoll
9Hepeuu meid.
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H3yuenue 3aKoH08 cOXpaneHusi Ha npumepe yoapa wapos u
bannucmu4ecko2o MasmuuKda.
H3zyuenue ocobennocmeil cuibl mperusi (CKOAbIHCEHUS).

OcHOBBI
MOJIEKYJIAPHOM
bu3uKY U
TEPMOIUHAMUKHU

Hzmepenue enasxcnocmu 6030yxa.

H3zmepenue nosepxHocmuo2o HAmsaHCeHus: HCUOKOCHU.
Habnwooenue npoyecca kpucmannuzayuu Mzyuenue
depopmayuu pacmsdicenus. Vzyuenue mennogoco
pacuupenus meepovix mel.

U3yuenue ocobennocmeli meniogoco pacuiupenust 600bvl.

I1P, JIP

:‘)J'ICKTpOI[I/IHaMI/IKa

Hzyuenue saxona Oma 014 yuacmka yenu,
NOCIe008amMeNbHO20 U NAPALIeNbHO20 COeOUHeHUs
NPOBOOHUKOS.

H3zyuenue saxona Oma 0151 NOIHOU Yenu.

H3yuenue sgnenus 21eKmpomMacHumHou uHOYKYuu.
Onpeodenenue KO3 duyuenma noiesHo2o 0etcmeus
NEeKMPUECKO20 YAUHUKA.

Onpeoenenue memnepamypsbl HUMU J1AMNbI HAKATUBAHUSL.
Onpeodenenue I/C u enympenne2o conpomueienus
UCTMOYHUKA HANPANCEHUSL.

I1P, JIP

Onruka

H3zyuenue uzobpasicenus npeomemos 8 MOHKOU JIUH3e.
H3yuenue unmepghepenyuu u ougppaxyuu céema.

I padyupoexa cnekmpockona u onpeoeieHue OJUHbL 80JIHbI
CNEeKMPAIbHLIX TUHUIL.

TP, JIP

OCHOBBI
CIelranbHON
TEOpUH
OTHOCHUTEIBHOCTH

Husapuanmnocms Mo0yns ckopocmu ceema 6 8axyyme.
[locmynamuvr Diinwmetina. Ilpocmpancmeo u epems
cneyuanbHol meopuu omuocumensvnocmu. Cesaszb maccol u
9Hepeuu c60000HOU Yacmuyvl. IHepeUus NOKOSL.

TP, JIP

ONEMEHTHI
KBaHTOBOUN (U3UKH

1. Pacuem maxcumanbHou KuHemu4eckou sHepeuu
9IeKMPOHO8 Npu (homosiekmpuieckom ¢ pexme.
Onpeoenenue pabomsi 8b1X00a 1eKMPOHA NO 2PAPUKY
3a6UCUMOCU MAKCUMATbHOU KUHEMUYEeCKOU SHepeull
@omoanekmponos om uacmomsi cgema. Mzmepenue
pabomul 861X00a IIEKMPOHA.

2. Pacuem yacmomol u OnuMbl BOIHBL UCHYCKAEMO20 CEemd
npu nepexooe amoma 8000pooad U3 00H020 CMAYUOHAPHO20
cocmosnus 8 opyeoe.

3. Pacuem snepeuu c6s13u amomHuIX s0ep.

OnpedeneHnue 3apsaoa u Maccogo2o Yucia amomHo2o a0pa,
BO3HUKAIOWE20 8 pe3yibmame paouoakmueHo20 pacnaod.
Buiyucnenue snepeuu, oceobodrcoarouenics npu
paouoaxkmuenom pacnade. Onpeoenenue npooyKmos
s0epHoll peakyuu. Beiyucnenue snepauu,

0c60002ICcOaowelics npu s1I0ePHLIX PeAKYUSIX.

TP, JIP

2.4.4. CoaepxxaHue caMOCTOATEJIbHOM PadoThI
He npenycmoTtpeHo.

27




2.4.5. llepevyeHb yueOHO-MeTOANYECKOI0 00ecneYeHHs JIl CAMOCTOSATEIbHOM PadoThI

o0y4aromuxcs 1Mo JMCUHILIMHE
He npexgycmorpeno.

2.4.6 KoHTpOJIb M OLIEHKA Pe3YyJIbTATOB O0CBOEHHsI 0011€00pa30BaTEeIbLHOM

JTUCIHHUILINHBI

KOHTpOJ’IL H OLHEHKa pPC3yJIbTaTOB

OCBOCHHS  00I111e00pa30BaTEIbHOI

JVCLHHIUIMHBI PACKPBIBAIOTCS 4€pPe3 MUCLUIUIMHAPHBIE PE3YJIbTaThl, HAIPABICHHBIE
Ha (opmupoBaHHe OOUIMX M TPO(ECCHOHATBHBIX KOMIETEHIMM MO pa3neiaaMm u
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

O6mmas/ npodeccrnonanpHas Pasnen/Tema Tum oreHOYHBIX
KOMIICTCHIIMS MEPOTIPUATHIA
OK 01 Paznen 1, paznen 2, paznmen 3,
paznen 4, pasyien S YcTHBII ompoc
OK 02 Paznen 1, pasnen 4, pasnen 6 TecrupoBauue
OK 03 Paznen 3, paznen 6 Brmonnenue
OK 04 Pazzen 2, pasgen 5 MPaKTUYECKHUX 3aIaHUI
OK 05 Paznen 1, paznen 4
OK 06 Paznen 1, paznen 3

OK 01, OK 02, OK 03, OK Bce Tembl HuddeperunrpoBaHHbIi
04, OK 05, OK 06 3a4uer
3. OBPA3OBATEJIBHBIE TEXHOJIOTI'MAU
3.1. O0pa3oBaTe/bHbIC TEXHOJIOTHH IIPH NPOBEACHUH JICKIUH
No Tema Bunbl mpumeHsieMbIx 00pa3oBaTEIbHBIX TEXHOIOTUN K?IJ;;BO
2 3 4
MexaHuka 8
2 OCHOBBI MOJIEKYJISIPHOM 5
(bU3UKH U TEPMOTMHAMUKHU
3_[PnexTpoauHamuia Jlekuuu, mpocMOTp BHUIE0-MATEPHUATIOB 10
4 |Onrtuka 1un, 1p p BUX Y 5
5 OCHOBBI crielIMaIbHOU 2
TEOPUH OTHOCUTEIIHOCTH
DJIeMEHTHI KBAaHTOBOMU
6 6
(bu3MKH.
Wroro o xypcy] 38
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3.2. O0pa3oBaTe/ibHbIE TEXHOJIOTHH NIPH NPOBEICHUHU NPAKTHYECKUX 3aHATHI
(1abopaTopHbIX padoT)

.| Kon-Bo
Ne Tema Buapl npumMeHsieMbIx 00pa3oBaTeIbHBIX TEXHOJIOTHI qac
1 2 3 4
Mexanuka 8
2 OCHOBBI MOJICKYJISIPHOM (pHU3HKH 8
1 TEPMOJAMHAMUKH CemuHapckue 3aH4TUs, pa3d0p peleHus 3aaad,
3 [DnekTponuHaMuKa nmabopaTopHbie pabOTHI 10
4 |OnTuka 6
5 OCHOBBI CIELIMATIBHON Teopuun 5
OTHOCHUTEIILHOCTH
6 |DmeMeHTHhI KBaHTOBOM (DU3UKH 6
Wroro mo xypcy| 40
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no

4, YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI IUCLHUTIIJINHBI
4.1. MaTepuajbHO-TeXHUYecKass 0a3a, He0OXoAUMAas I OCYIeCTBJIEHHsI 00Pa30BaTeJIbHOIO
npouecca no AUCUHIIHHE

Kabuner ¢uzuku. Criennanu3upoBanHas MmeOeb U CUCTEMbI XpaHeHUs (JI0CKa KJlaccHast, CTOJ U
CTYJI YUUTEs], CTOJIBI ¥ CTYJIbSl YYCHUYECKHE, K] 1151 XpaHEHHs y4eOHBIX TOCOOUH, CUCTEMBI
XpaHeHHs TaOJIUII U TIJIaKaTOB);

TEXHUYECKHE cpeacTBa oO0ydeHus (pabodyee MeECTO YUUTENsA: KOMIBIOTED YUHTEINd,
BUJICONIPOEKTOP, SKpaH, nuieHsnonnoe [10);

JIEMOHCTPALIMOHHBIE ~ y4e€OHO-HArJsiHbIe MOCOOMS  (KOMIUIEKThI CTEHJIOB, TaOJIMIIbI
JEMOHCTPAIIMOHHBIE, TOPTPETHI BHIAAIOIINXCS (DU3UKOB);

1a00paTOPHO-TEXHOIOTHYECKOe 00opyaoBanue (J1aboparopHble HAOOPHI, HAOOPBHI LIS
MPAKTUKYMOB, KOMIUIEKTBI JIJA0OPATOPHBIX MPUOOPOB, KOMILIEKThI IEMOHCTPALIMOHHBIX MPUOOPOB).

IlepeyeHb HEOOXOAMMOIO MPOrPAMMHOI0 OOecredeHUus

. Oneparnmonnas cucrema Microsoft Windows 10

[MTaxet nporpamm Microsoft Office Professional Plus

. 7-zip GNULesser General Public License (cBo6ogHOe iporpaMMHOe 0OecIicueH e, He OrpaHHYCHO,

OGeccpodHo)

. Uurepuer Opaysep Google Chrome (GecrmatHoe mporpamMmHoe oOecrieueHHe, HE OTpaHHYeHO,

OGeccpodHo)

. K-Lite Codec Pack — yHuBepcanbHblii HA0Op KOJACKOB (KOIMPOBIIUKOB-ICKOJANPOBIIMKOB) U

YTHJIUT JUIS TIPOCMOTpa W 0O0paboTKu ayauo- W BuacodaiiyioB (OecrulaTHOE MPOrpaMMHOE
oOecrnieueHre, He OrpaHUYEHO, OECCPOUHO)

. WinDjView — mporpamma mus mpocmotpa ¢aitioB B dopmare DIV u DjVu (cBobomHOe

mporpaMmmMHoOe o0ecriedeHre, He OrpaHuYeHo, OECCPOUHO)

. Foxit Reader — mpuknamHoe mporpaMMHOE OOECIEYeHHE Ui MPOCMOTPA AIICKTPOHHBIX

nokyMmeHToB B cranaapre PDF (GecrmatHoe mnporpammHoe oOecrieueHue, HE OrpaHuyeHo,
OeccpovHO)
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5. IEPEYEHD OCHOBHoﬁ U JONOJIHUTEJbHOM YYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJIs1 OCBOEHUS JUCHUILIUHBI

5.1. OcHoBHas JuTEpaTypa

1. Bacunwes, A. A. ®usuka. ba3zoseiii ypoBeHb: 10—11 kiacchl : y4eOHUK ISl CPEAHETO
obmiero oopazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3.1., UCIIP. U JIOII.
— Mocksa : UznatensctBo IOpaiit, 2024. — 211 ¢. — (OO6meobpaszoBarenbupiii 1uki). — ISBN
978-5-534-16086-4. — Tekct : anmektponHbiit // OOpazoBarenbHas miatdopma KOpait [caidt]. —
URL.: https://urait.ru/bcode/544862

2. KpaBuenko, H. HO. ®wusuka : y4eOHUK U MPAKTUKYM JUISS CPETHETO MPOodecCHOHATBHOTO
obpaszoBanusi/ H. }O. KpaBuenko. — MockBa: MW3marensctBo IOpaiit, 2024. — 300c. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-534-01418-1. — Tekcer : 2ICKTpOHHBINA //
Oo6pa3zoBarenbHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537596

3. Kanamnukos, H. [1. ®usnka : y4eOHUK W TPaKTUKyM Uil CPEIHEro MpoQecCHOHATBHOTO

obpazoBanus / H. I1. Kamamuukos, C. E. MypaBbeB. — 2-¢ u31., nepepadb. u gomn. — Mocksa :
UznatensctBo FOpaiit, 2024. — 496 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-
534-16205-9. — Tekct : anmekTpoHHbd // OOpa3zoBarenpHas tiatdpopma HOpaiT [cait]. —

URL: https://urait.ru/bcode/542247

5.2 JlonosiHMTEIbHAS JIUTEpPaTypa

1. PomuonoB, B.H. ®usuka nns kosuiemkeil : ydeOHOoe mocoOue A CpPEIHEro

npodeccuonansHoro obpazoBanus / B. H. PomnonoB. — Mocksa : U3zmatensctBo FOpaiir,
2024, — 202 c. — (Ilpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-10835-4. — Tekct
3JEKTPOHHBIN // O6pazoBarenbHas wiatdopma FOpaiit [caiiT]. —

URL: https://urait.ru/bcode/541746

2. l'opnay, B. B. ®usuka. 3amaun, TecTbl. MeTOABI pelIeHus : yueOHOe mocooue st
cpenHero npodeccuoHanbHOro oopasosanus / B. B. 'opnau. — 2-e usn., nepepad. u mom. —
Mocksa : M3narensctBo HOpaiit, 2023. — 343 ¢. — (IIpodeccronaiibHOe 00pa3oBaHue). —
ISBN 978-5-534-16184-7. — Tekcr : anektpoHHbI // OOpa3oBarenbHas miaatdopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/530576

5.3. llepuoauyeckue u3TaHus

1. Bomnpocsr UCTOPUH €CTECTBO3HAHHUS U TEXHUKH. — URL:
https://eivis.ru/browse/publication/673
2. Bectaumk MockoBckoro ynuBepcutera. Cepusi 03. ®usmka. AcrpoHomusi. — URL:

https://eivis.ru/browse/publication/9085

5.4. [lepeuensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAINMOHHOM ceTu « AUHTEepHET»,
HEO0XOAUMBIX [IJIS OCBOCHUSI JUCIHUNIMHBI

DJ1eKTPOHHO-0ubInoTeuHble cucTeMbl (IBC)
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[EEN

. O6pazosarenbHas miatdopma «FOPAWT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com/books?spo=1

IIpodeccnonanbubie 0a3bl JAHHBIX

1. BupryanbHblit unTansHbii 3a11 Poccuiickoii rocynapctBennoi 6udanorexu (PI'b)
https://ldiss.rsl.ru/;

2. Hayunas snexrponHas 6ubimoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HannonanbHas s5ekTpoHHast oubaroreka https://rusneb.ru/;

4. Ipesunentckas 6ubmoreka uM. b.H. Enpriuna https://www.prlib.ru/;

5. "Jlekropuym TB" - Bumeoneknu Beaymux gekropos Poccun hitp://www.lektorium.tv/

HNudopMmanmoHHbIie CIPABOYHBIEC CHCTEMbI
1. Koncynbrant [Litoc - cripaBo4Hasi mpaBoBasi CUCTEMa (JIOCTYI 1O JOKAIBHOW CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcol cBOOOAHOTO HO0CTYNA
1. KubepJlenunka http://cyberleninka.ru/

2. MUHHCTEpPCTBO HAayKH U BbICIIero oopazoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

. MunucrepcTBo npocsemieHus Poccutickoit ®enepanuu https://edu.gov.ru/

3

4. ®denepanbhbiii mopran "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Enunas xomeknus mudpoBbix o0pa3oBaTenbHbIX pecypcoB http://school-collection.edu.ru/ .

6. IIpoekt 'ocymapcTBeHHOTO HHCTHTYTA pycckoro si3bika uMeHu A.C. [Tymkuna "OOpa3oBanue Ha
pycckom" https://pushkininstitute.ru/;

7. CipaBouHo-uH(pOpMaMOHHBIN mopTan "Pycckwuii si3pik" hitp://gramota.ru/;

8. Cnosapu u sHnmkioneauu http://dic.academic.ru/;

CoOcTBeHHbBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(popMannoHHbIe pecypcsl Kyol'yY

1. DnexTpoHHbIi Katanor Hayunoit 6ubmmorexu Kyol'Y http://megapro.kubsu.ru/MegaPro/\Web
2. DnexTpoHHas 6ubanoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpbITas cpena MOAYJIbHOTO quHaMuueckoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IIJIaHOB, y4€OHO-METOJUYECKIX KOMIUIEKCOB, MyOIMKaui 1 KOH(pepeHIuit
http://infoneeds.kubsu.ru/

5. Dnektponuslii apxuB qokymentoB KyoI'Y_http://docspace.kubsu.ru/
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6. METOANYECKHUE YKA3ZAHMUA U1 OBYUYAIOIIUXCSA 11O OCBOEHUIO
JUCHUTIIMHBI

VYyammecs Ui MOJHOIEHHOTO OCBOEHUS yueOHOro Kypca «Du3mka» JOIKHBI COCTABIAThH
KOHCITIEKTHl KaK TPH TNPOCITYIIUBAHUU €r0 TEOPETUYECKOW (JICKIMOHHOW) YacTW, TaK W MpHU
MOATOTOBKEC K MPAKTHYCCKUM 3aHATUSAM. }KCHaTeJILHO, YTOOBI KOHCITEKTEI JIGKI_[I/Iﬁ H CCMHHApOB
3aIMCHIBAIMCH B JIOTUYECKOH ITOCIICIOBATEIbHOCTH H3Y4YEHHUS Kypca W COACPKAINCh B OIHOMN
TeTpaau. DTo obecrneyuT 0ojiee MONHYI0 MOATOTOBKY KaK K TEKYHIIMM Y4eOHBIM 3aHATHUSAM, TaK U
CECCHOHHOMY KOHTPOJIIO 3HAHHH.

CamocrosaTenbHass pabora yyamuxcs sBIseTCs  BaxkHedmed ¢opmoir  yueOHO-
IO3HABaTeNBbHOrO mpouecca. llenp 3amaHuit U1 caMOCTOSTENBHOW pPabOTBl — 3aKpenuTh U
paCllipuTh 3HAHUA, YMCHUSA, HABLIKH, HpI/IOGpeTeHHBIG B PE3YyJIbTAaTC HU3YUYCHUA JUCLHUIIIINHBI,
OBJIAJICTh YMEHUEM HCIIOJIb30BAaTh MOJIYYEHHbIC 3HAHMUSA B NPAKTHYECKOM padoTe; IMOIydUTh
NEPBUYHBIC HABBIKHU MPO(HECCHOHAIBHOM JeSITeIbHOCTH.

3amaHus AN CAMOCTOSATENBHOM paOOTHl  BBINONHSIOTCS B IHCBMEHHOM BHJE BO
BHEayaAUTOpHOE BpeMms. Pabora [OKHA HOCHTH TBOPYECKHM XapakTep, HpU €€ OLEHKE
IpernoaaBaTeb B NEPBYIO OYepeab OICHUBAET OOOCHOBAHHOCTh M OPUTHHAIBHOCTH BBIBOJOB. B
IICBMEHHOW paboTe 1Mo TeMe 3aJaHusl yJalluiics TODKEH HOJTHO U BCECTOPOHHE PACCMOTPETh BCE
aCIIeKTBhl TEMbI, YETKO CPOPMYIHPOBAaTh M apryMEHTHPOBATH CBOIO IO3MIHUIO MO HCCIETyEeMBIM
BOTpocaM. BrIOOp KOHKPETHOTO 3a/1aHUs ISl CAMOCTOSITEIILHON paOOThl IPOBOJUT IIPETIOIaBATENb,
By MPAKTHYECKHUE 3aHATUSI B COOTBETCTBUY C TIEPEYHEM, YKA3aHHBIM B IUIaHAX MPAKTHUECKUX
3aHATHUH.

Obwue npasuna 8blNOIHEHUS. NUCOMEHHBIX pabom

Ha mepBoM 3aHSATHM CTYIEHTHI JOJDKHBI OBITH MPOHMH(MOPMHUPOBAHBI O HEOOXOAWMOCTH
COOJIIOJICHHs] HOPM aKaJleMUYecKOM 3THKM M aBTOPCKHUX IpaB B Xojae oOydeHus. B wactHoCTH,
IIPEIOCTABIISAIOTCS CBEJCHUS:

- obmas napopManus 00 aBTOPCKUX MPaBax;

- IpaBuja UUTUPOBAHUS;

- npaBuiia OpOPMIIEHHUS CCBIIOK;

Bce umeromuecs B TEKCTE CHOCKH TIIATENbHO BBIBEPSAIOTCS U CHAOKAIOTCS «aIpecaMmm».

HenonyctuMo BKJIIOYaTh B CBOIO Pa0OTY BBIIEPKKU U3 pabOT APYrUX aBTOPOB 0€3 yKazaHHs
Ha 3TO, MEePECKa3bIBaTh YyXKYyI0 paboTy OJM3KO K TEKCTy 0€3 OTCBUIKU K HEH, UCIOIb30BaTh UyXKHeE
uznen 0e3 yKazaHUs MEPBOMCTOYHUKOB (3TO KacaeTcs M MH(opmanuu, HaiijieHHOH B HTepHere).
Bce cnyvan miaruata g0KHBI ObITh UCKITIOUEHBI.

Crucok HCIOJIb30BaHHOM JHMTEpaTyphl JOJKEH BKJIIOYATh BCE HMCTOYHMKHM HH(OpMALUH,
M3YYEHHbIE M TPOpabOTaHHBIE CTYAEHTOM B IIPOLIECCE BBHIMOJHEHUS pPadOTHI, M JOIKEH OBITh
coctaBieH B cootBerctBUM ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduueckass ccpuika. OOmue
TpeOOBaHUS U MpaBUIAY.

7. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJISA YCIIEBAEMOCTHU
7.1. Kputepnu oueHKH 3HAHUH

O0600611IeHHAasT OLIEHKAa KOMITETEHIINU
bann
Ornenka (2-5 GannoB)
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«HeynoBneTBOpUTEIBHOY -
HYJIEBOU YPOBEHb

20am1a

OO6yuarommiics HE OBJIAZIEN OII€HUBAaeEMON
KOMIIETEHITUEH, HE pacKpbIBaeT CYILIHOCTh
MOCTaBJICHHON TmpobiaeMbl. He yMmeer mpuMeEHSTH
TEOPETUYECKHE 3HAaHUS B PEUICHUU MPAKTUYECKOU
cutyanud. Jlomyckaer oOmMOKH B NPUHAMAEMOM
peH_IeHI/II/I, B pa60Te C HOpMaTI/IBHBIMI/I l[OKyMeHTaMI/I,
HEYBEPEHHO OOOCHOBBIBACT IIOJYYEHHBIC PE3YJIbTATHI.
Marepuan wu3naraercs  HEJIOTHYHO, OECCHCTEMHO,
HEJIOCTAaTOYHO IPaMOTHO.

«Y IOBJIETBOPUTEILHOY
IIOPOrOBBIA YPOBEHb

30aiuia

OO6yyaromuiics OCBOMJI 60-69%  oneHuBaeMoi
KOMIIETEHIIUM,  II0Ka3bIBa€T  yJIOBJIETBOPUTEIbHBIE
3HAHUS OCHOBHBIX BOIIPOCOB MPOTPaMMHOI0 MaTepuara,
YMEHHMsI aHAJIM3UPOBATh, J€NaTh BBIBOJBI B YCIOBHSIX
KOHKpPETHOW CHUTyallMOHHOMW 3anauu. M3maraer pemieHue
npoOJIeMbl HEIOCTaTOYHO MOJHO, HEMOCIEeI0BaTeIbHO,
JIOTIYCKAaeT HETOYHOCTU. 3aTpyAHSAETCS JI0Ka3aTeIbHO
00OCHOBBIBaTh CBOU CYKJICHHUS.

«Xopomo» -
0a30BbIif ypOBEHb

40asu1a

OO6yuatommiicss  ocBomsn  70-890%  oneHuBaeMoi
KOMIICTCHIIMHM, YMEeT [PHHUMATh TEOPETHUECKUEC
3HaHUA U NOJYYCHHBIN IIPAKTUYECKHUM OIBIT B PELICHUU
MPAaKTHUYECKOW  CUTyalMu. YMeno  paboraer ¢
HOPMAaTUBHBIMHU JIOKyMEHTaMH. YwMmeer
apryMEHTHpPOBaTh  CBOM  BBIBOJBI W NPHUHUMATh
CaMOCTOSITEIILHBIC PEIICHHS, HO JIOIMYCKAaeT OTACIbHBIC
HETOYHOCTH, KaK IO COICPIKAHUIO, TaK U 10 yYMEHHUIO,
HaBBIKaM pa0OTHI C IOCTABJICHHOM BOIIPOCOM.

«OTIu4HO» -
IIPOJIBUHYTHIN YPOBEHb

50aoB

O6yuatommiicss  ocBomsn  90-100%  omeHuBaeMoi
KOMIIETEHIINHN, YMEET CBA3BIBATh TEOPUIO C IPAKTUKOM,
NPUMEHATh  IIOJIYYCHHBIM  IPAKTUYECKUM  OIIBIT,
aHAJIN3UPOBATh, JIeNaTh BBIBOJIBI, IIPUHUMATH
CaMOCTOATEJIbHBIE PEHICHUs B KOHKPETHOM CHTyaluu,
BbICKa3blBaTh U  OOOCHOBBIBaTH CBOU  CYXKICHHS.
JlemoHCTpHpYyET yMEHUe BECTH Oecenpl,
KOHCYJIbTUPOBATh TPaXKAaH, BEIXOJUTh U3 KOH(PIUKTHBIX
cutyanuii. Bnageer HaBblkaMM pabOThI C pelIEHUEM
3aja4, IpUMEpoB. Braxeer NHCbMEHHOM W YCTHOM
KOMMYHHUKAIMEH, JJOTUYECKUM U3JI0KEHUEM OTBETA.

7.2. OneHo4YHbIe CPEACTB AJs MPOBEICHUs TEKYIIed aTTecTauu
B nanHom pazaesie mpuBoasiTcs 00pa3ubl OLEeHOYHBIX cpeacTB. IloJHBII KOMILIEKT
OLICHOYHBIX CpeACcTB NPUBOANTCS B POH/IE OLICHOYHBIX CPEACTB.

Texkyuuii KOHTPOJIb MPOBOAUTCA B (hopMme:

-(poHTaNBHEIH OmMpoc

-UHAVBUAYAJIbHBIN YCTHBIN ONPOC

-IIMCbMEHHBIN KOHTPOJIb

-T€CTUPOBAHUE 110 TEOPETUUECKOMY MaTepuary
-npakTHueckas (JadopaTopHas) paboTa

34




-3amuTa pedepara
-3aIUTa BBITOJIHCHHOTO 33/1aHMHS,

®opma [IpakTrueckuii JInuHble KauecTBa [Tpumeper
aTTeCTaIluu S Yuenus OTIBIT (BIQICHKUE) | 0OYyYaromerocs OUCHOMHBIX
CPEICTB
YcrHbii Kontpons | Onenxka Onenka HaBbIKOB | O1ieHKa Kontponsn
(MMCbMEHH | 3HAHUU MO | YMEHUs paboThI ¢ CIIOCOOHOCTH 13(S
BIif) OMNpOC | ONPEIEIICH | pa3InyaTh JUTEPATypHBIMUA | OTIEPATHUBHO U BOTIPOCHI
0 TeMaM HBIM KOHKpPETHbIE | HCTOYHUKAMU KaueCTBEHHO o TeMaM
npobiieMa | IOHSTHS OTBeYaTh Ha MPUIATal0T
M MOCTaBJICHHBIE csl
BOIIPOCHI
Pedeparer | Kontpons | Onenka Ouenka HaBbIKOB | OreHKa Tembl
3HAHWUM 110 | YMCHHS paboTsI ¢ CIIOCOOHOCTH K pedeparos
ompezieNieH | pa3inyarhb JUTEPAaTypHBIMU | CAMOCTOSITENIbHOM | MpujararT
HBIM KOHKPETHBIE | HCTOYHUKAMU pabote u aHanmu3y | cs
npobiieMa | OHSATUS JTUTEPATyPHBIX
M HMCTOYHUKOB
[Ipaktuuec | Cmbicna OnuceiBate 1 | HaBbikamu: Onenka Tembl
KHe TIOHSTHI: OOBSICHSITH OIMCAHUS U CIOCOOHOCTH pabor
(1TabopaTop | €CTECTBEHH | €CTECTBEHHOHA | OOBSCHEHUS OTIepaTUBHO U OPUIIAraloT
HBIC) OHAYYHOE | YYHBIC €CTECTBCHHOHAYYH | KAYeCTBEHHO csl
paboThI SIBJICHHE, SIBJICHUS U BIX SIBIICHUH U pemiath
TUIIOTE3a, CBOMCTBa CBOMCTB Te€II IIOCTaBJICHHBIC Ha
3aKOH, TENIOABUKEHHUE | IBHKCHUE MPAKTUYECKUX U
Teopus, HEOECHBIX T€Nl | HEOECHBIX TN U 1a00PaTOPHBIX
BEILIECTBO, | U HCKYCCTBEHHBIX paboTax 3aa4uu u
B3aMMOJICH | MCKYCCTBEHHBI | CITyTHHKOB 3€MJIM; | apryMEHTHPOBATh
CTBUE, X CITyTHHKOB CBOI{CTBa T'a30B, pe3ynbTaThl
ANIeKTpoMar | 3eMJI; KHUJIKOCTEH 1
HHUTHOE CBOIicTBa TBEP/BIX TET,
rnorie, razoB, ANIEKTPOMArHUTHY
BOJIHA, KUJKOCTEH U | 10 HHAYKIIHIO,
¢oToH, TBEP/BIX TN, | PacHpOCTpaHEHHE
aTtoM, AIIEKTPOMArHU | ANIEKTPOMArHUTHBI
aTOMHOE THYIO X BOJIH; BOJTHOBBIE
IO, HHIYKIHIO, CBOICTBA CBETA;
WMOHU3UPYIO | PaCIpOCTpaHe | M3ITy4YECHHUE U
e HHE TIOTTIONIEHHE CBETa
U3TYYCHUSI, | 3JICKTPOMArHW | aTOMOM;
TUIaHEeTa, THBIX BOITH; botorddexr.
3Be3/1a, BOJIHOBBIE [TpuBouTH
rajakTHKa, | CBOMCTBa TIPUMEPBI,
Bcenennas. | cBerta; MOKA3EIBAIOIITHE,
U3ITy4EeHUE U YTO: HAOIOICHUS
TIOTJIOICHUE Y OKCIICPUMEHT
CBETa aTOMOM; | SIBIISIFOTCSI OCHOBOM
dotodhdeKT. | I BBIABIKESHUS

35




TUIOTE3 U TEOPUI,
TI03BOJISIFOT
TIPOBEPHTH
WCTUHHOCTH
TEOPETHYCCKHX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast TeOpUsI 1aeT
BO3MOYKHOCTh
OOBSICHSITH
W3BECTHBIC
SIBJICHUSI TIPHPOJIBI
Y Hay4YHbIe (DaKTHI,
TIPE/ICKa3bIBATh
eIIc HeM3BECTHBIC
SIBJICHUS

TectupoBa | Kontpons | Ouenka Ouenka HaBbIKOB | OrieHKa Bomnpocsl
HUE 3HAHUU MO0 | YMEHUS JIOTUYECKOTO CIIOCOOHOCTH IPUJIAraoT
ompezieNieH | pa3nuyarhb aHanu3a u OTIepaTUBHO U cst
HBIM KOHKPETHBIE | CHHTE3a IIPH KaueCTBEHHO
npobiieMa | OHSATUS COIIOCTaBJICHUU OTBeuaTh Ha
M KOHKPETHBIX MOCTaBJICHHBIC
TIOHSTHIHA BOIPOCHI

IIpumepHBbIe TECTOBBIE 3aJAHUS:
Cuny, ¢ Komopolti 6ce mena NpUMALUBAIOMCS Opye K Opye2y, HA3bl8AIOm.:

. A) cuoii TpeHus:

. b) cunoit ynpyroctu;

o B) rpaBuTanmonHo cuion

Cuna ecemuprno2o msacomeHus y8eauvumcs 6 2 pasa, eciu:

. ') maccy kKaxmoro u3 B3aMMO/ICHCTBYIOIINX TEJ YBEITUYUTH B 2 pasa;
. JI) Maccy KaxJ0ro U3 B3aMMOJCHCTBYIONINX TEJl yMEHBIITUTH B 2 pa3a;
. E) maccy onHOro M3 TE€N YBENUYMTH B 2 pasa.

I'pasumayuonnas nOCMosHHAS 8 3AKOHE 8CEMUPHO20 MALOMEHUSL 0003HAUAEMC S U YUCTEHHO PABHA
. IT) g= 9,8 m/c?

. P) G=6,67-10 "' H - M%/xr?

. C) K=400 H/m

Cuna ecemupnoco msaeomenusi ymenvuwiumes ¢ 100 pas, ecau:
. K) tena conuzuth Ha 100 MeTpoOB;

. K) Tena ynamute Ha 100 MeTpoB;

. H) paccrosnue mMexy Tenamu yBenuduTs B 10 pas.

IIpumepHBbIe BONPOCHI 1JIS1 YCTHOTO ONPOCA (KOHTPOJIbHBIX pador):
MexaHuka — 3TO 4acTh (PU3HKHU, KOTOPas U3y4aeT 3aKOHOMEPHOCTH MEXaHUUYECKOT'O IBHXKEHUS U

MIPUYXHBI, BEI3BIBAIOIIME WIH H3MEHSIOIIHE 3TO JIBHKCHHE.
1)Mexanuueckoe osudxcenue —

Pazensr MexaHUKU: KHHEMATHKA U TUHAMUKA. Yem oHu omauuaromes opye om opyea?
2)Mamepuanvras mouka —
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3)Teno omcuema —

4)Cucmema omcuema —

TpaexTopust — BooOpakaemast TMHUS, COSINHSIONIAs OJI0KEHU MaTepHaIbHON TOUKH (Terna) B
OnmvKalIIMe mociIeJ0BaTeIbHbIE MOMEHTHI BPEMEHH.

S)Ilepemewenue —

6)I[lymo —

7)Yem onu omauuaromes opye om opyea?

8)Cropocmo —[? | popmyna

PaBHOMEpHOE MpsSMOJIMHENHOE TBUKEHHIE — ABHXKEHUE, P KOTOPOM TEJIO MepeMEIIaeTcs ¢
MOCTOSTHHOM 10 MOJTYJIIO ¥ HAIIPABJICHUIO CKOPOCTHIO.

9)3axon pagnomepHOo20 NPAMOIUHENHO20 O8UIICEHUS: hopmyna

10)Ycxopenue —[? ] hopmyna

[IpsamosinHENHOE ABUKEHUE C TOCTOSTHHBIM YCKOPEHHUEM.

11)3axon pasnoyckopennoco nPAMOIUHENHO20 OBUNCEHUS: PopMyaa

12)Dopmyna ckopocmu npu pasHOyCKOPEeHHOM O8UNCEHUU: PopMYLa

13)3axon pagnozameodneHHO20 NPAMOTUHELHO20 OBUNCEHUL: hopMYNa

[TpumepHBIe BOIPOCHI TSI KOHTPOJISI CAMOCTOATEIBHONU paboThI:

14)@opmyna ckopocmu npu pasHo3ameonNeHHOM 0BUNCEHUU. opmyaa

[Teproamdeckoe IBMKEHUE — IBUKCHHE, TOBTOPSIOIICECS Yepe3 paBHBIC MPOMEKYTKH BPEMEHHU.
Bunbl nepuonyeckux JBUKEHUN: BpalllaTeIbHOE U KOJIeOaTEIbHOE.

15)Yem onu omauuaromes opye om opyea?

16)Ilepuoo —

17)I1epuoo epawenusi — pems 00H020 000POMA NO OKPYIHCHOCMU. hopMYIa

18)Yacmoma epawenus —[? | popmyna

19)Unepyus —

20)I1epswiii 3axon Heromona —

21)Bmopoii 3akon Hotomona —[? | popmyna

22)Cuna — 6ekmopHas usuyeckas 6eIuUdUna, AGIAWAACI MEPOU ...

23)Tpemuii 3axon Hotomona —

24)Cuna masxcecmu — 2pasumayuorHas cuia, oelcmayowas Ha meno. [? |gpopmyna

Cuna ynpyroctu — cujia, BOZHUKAOIIAs TIPH MaJlol AeopMaIiii pacTsKeHHs (CxKaTHsI) Tena,
HaIpaBlieHHAs MPOTUBOIOJIOKHO CMEIIEHUIO YaCTHII TeJa MpH JedopMaluu.

25)3axon I'vka —[? | popmyna

26)Cuna mpenus —[? |popmyna

7.3. OueHo4HbIe CPeACTB /AJs MPOBeIeHUs] MPOMEKYTOUHOI aTTecTAlNU
ITpomMexxyTouHast arrecranus

®opMma N JInyneie ITpumepel
[IpakTrueckuii
aTTectaluu | 3HAHUS YMenus Ka4ecTBa OLICHOYHBIX
OTIBIT (BNIA/IETh)
51 00yyaromierocsi | CpeacTs
Hud. KonTpons Ouenka ymenusi | OueHka HaBbIKOB | OleHKa Bomnpocsr:
3a4eT 3HAHUS IIOHUMATh JIOTUYECKOTO CHOCOOHOCTH [IPUJIAraroT
0a30BBIX CHELNATIBHYIO COTOCTABIICHUSI U | TPAMOTHO H csi
MOJIO’KEHUN | TEPMHHOJIOTHIO | XapaKTEpPUCTUKHU | YETKO M3J1araTh
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B oOJracTu
€CTECTBO3HA
HUSA

00BEKTOB MaTtepual
Ouenka ymenust | Ouenka HaBeIkOB | O1ieHKa 3agaun
peuiarb JIOTUYECKOTO CIIOCOOHOCTH IPUIIAraloT
TUTIOBBIC 33]]a4H | MBIIIUICHUS TIPH IPaMOTHO U cst
B 00JaCTH pEILICHUH 33a]]a4 B | YETKO MU3JIaraTh
npodeccuonans | obiactu XOJI peIICHHSI
HOI1 npodeccuoHanbH | 3a71a4 B
NeSTEbHOCTH Oif IESATENILHOCTH | 00acTh
npodeccuoHal
bHOU
JeSITEIIbHOCTH
u
apryMeHTUPOBa

Th PE3yJbTaThI

7.3.1. [IpuMepHBIe BONPOCHI JUIS MPOBEIEHUS MPOMEKYTOUHOI aTTecTaluu (IK3aMeH)
1. 3akon Kynona. Dnekrpuueckoe none. Hanpsskennocts. Cynepno3uuus nonei. Jlnaum

HanpsKEeHHOCTH. [10TOK HANIPSKEHHOCTH.
2. Teopema ['aycca u ee npumenenue. Pabora cun anekrpoctaruyeckoro nodis. [lorenmnuan. Cea3b

MCKAY HAIIPSA)KCHHOCTBIO U

IOTEHLIMAJIOM. DKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH.
3. JIU3neKTpUKH B 3JIeKTpocTaTHuecKoM noJie. [lonsipHble U HenosspHbIe AUIIEKTPUKH.
[Tossspuzanus AMAIEKTPUKOB. DIIEKTpUUECKast HHIYKIM. [usiiekTpudeckas NpOHUIIAEMOCTb U

BOCIIPUUMYUBOCTD.

4. IIpoBOHUKH B AJIeKTpocTaTudeckoM moie. [loreHiuan, HanpsskeHHOCTb, TUIOTHOCTD 3apsija.
OnekrpoeMkocTh. Konnencaropsl. CoennHeHne KOHAEHCaTOpoB. EMKOCTB TI10CKOTO
KOHJICHCATOpa. DIEKTPUYECKOE T0JIe B KOHACHCATOPE.
5. DHeprus CUCTEMBI 3aps0B. DHEPTUs 3apsHKEHHOTO KOHACHCATOpa. DHEPTUs dJIEKTPUUECKOTO

I10JIA

6. ITocrosiHHBIN AnekTpudeckuil Tok. 3akoH OMa. Conpotuiienue. CoelMHEHUE COIPOTUBICHUH.
3akoH /Ixoyns Jlenna. 3akoH

Owma B muddepenmuanpHoit Gopme.
7. OnexTpoaBuKkymas cuia. 3akoH Oma [yt 3aMKHyTOH nenu. [Tone3Has n nogHas MOLTHOCTS.
K.I1.JI uctounuka toka. [IpaBuia

Kupxroga

8. BzaumoseiictBue TokoB. MaruutHoe nosie. MarautHast uHAyKIus. 3akod buo — CaBapa
Jlammaca. 9. JleiicTBre ToJis HA TOK.
Cwia Ammniepa. TeopeMa o ITUPKYIAIMA MAarHUTHOTO 110J1s1. [loJie mpsiMOoro ¥ KpyroBoro TOKOB.
MarHuTHbIii MOMEHT KOHTYpa C

TOKOM.

10. Cuna Jlopenua. JIBukeHue 4acTUIlbl B OAHOPOJAHOM MAarHUTHOM TI0JIE
11. DnexkrpomarauTHas HHAYKIUSA. 3akoH Dapanes. Bzaumuas nnaykims. CaMOMHIYKIIHSL.

Koadduunents! B3aumaoit unaykuuu. UHAYKTUBHOCTh. UHAYKTUBHOCTh COJIEHOMIA.
Tpanchopmarop. DHeprust MarHUTHOTO TOJIS.

12. IlepemeHHBIH 2neKTpuyecKuii TOK. MHIYKTUBHOE, EMKOCTHOE M PEaKTUBHOE COMPOTUBIICHUSI.
BexropHas nuarpamma HanpspbkeHui. [loaHoe conporuBnenue. Pe3onanc HanpsiKeHU.
13. MoIHOCTb B LI€TIH IEPEMEHHOTO TOKa. J[eMCTBYIONINE TOK U HANPSKEHHE.
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7.3.2. [IpuMepHbIe IK3aMeHAIMOHHBbIE 321241 HA IK3aMeH

1. JlBmxkenne camonéra Min-62 mpu pas6ere 3agaso ypaBHernueM: X = 100 + 0,85 t2, m. Uemy paBHO
yekopenne camonera? 1) 02) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernyeckas sneprus tena 8 JIx, a Benuunna umnyibsca 4 H-c, Macca Tena paBHa...
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 k.

3. CBoboHO najatouiee Teno npouuto nociuegaue 30 m 3a 0,5 c. HaliguTe BoICOTY najieHus.

4. OnpenenuTe yAJIMHEHUE TIPYKUHBI, €Tl Ha Hee neiicTByet cuia 10 H, a koaddunuent
xectkoctu 500 H/m.

5. Ilpu moaxoie K CTaHIIMK T0€3] YMEHbIIUII CKOpocTh Ha 10m/c B Teuenue 20c. C kakum
YCKOPEHHUEM JIBUTAJICA 110e317
1) — 0,5M/c%; 2) 2m/c%; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBctpeuy apyr Apyry JeTAT MapUKU U3 TUIACTWIMHA. MOAYIN NX UMITYJIBCOB PaBHBI
coorBercTBeHHO 0,03 kr°M/C 11 0,04 Xr-M/C. CTONKHYBIINCH, APUKH CIUTIAIOTCS. MMmynbe
CITUTIIIMXCS IIAPUKOB PAaBEH

1).01xr-m/c; 2). 00351kr-m/c; 3).0,05kr-m/c; 4) 0,07xr-m/c;

7. Teno nBuxercs no npsmoi. [lox nefictBueM nocrostHHON cuiibl BesinunHou 4 H 3a 2 ¢ ummnyibse
TeJa yBeIMuuiIcs U ctai paseH 20kr-m/c. [lepBoHauanbHbIi UMIYJIbC TEJIa PaBEH
1) 4kr-m/c; 2) 8kr-m/c; 3) 12kr-m/c; 4) 28kr-Mm/c;

8. Sl6;10x0 Maccoit 0,3 kr magaer ¢ aepeBa. Beibepure BepHOE yTBEPKICHUE

1) s6oko nefictByet Ha 3emito cuitoit 3H, a 3emutst He AeiicTByeT Ha A0710K0; 2) 3emiis AeHCTBYEeT
Ha s0;10K0 ¢ cuitoit 3H, a s10:10k0 He AelicTBYeT Ha 3eMiTio; 3) S0I0K0 1 3eMIIsl He ICHCTBYIOT IPYT
Ha zpyra; 4) s161mokxo0 u 3emiis AeMCTBYIOT APYT Ha apyra ¢ cuioii 3 H.

9. Tlpu neiictun crts B 8H Tero gBmkercs ¢ yekopernnem 4m/c’. Uemy paBHa ero macca?
1) 32 xr; 2) 0,5kr; 3) 2 kr; 4) 20KT.

10. Kakyto paboTy HY»KHO COBEPIIUTH, YTOOBI MOAHSTH rpy3 Maccoi 30 kr Ha BbicoTy 10 M €
yckopenuem 0,5 m/c*?

11. Cuna Taru pakeTHOro JBUTATeNs IEPBOM OTEUECTBEHHOM IKCIIEPUMEHTAIbHON paKeThl Ha
XKHUJIKOM TorumBe paBHsutack 660H. CrapToBas macca pakeTs! Obuta paBHa 30kr. Kakoe yckopenue
npuoOperana pakera Bo Bpems crapra?

1) 22m/c%; 2) 45M/c%; 3) 0,1m/c?; 4) 19800 m/c.

12. CxopocThb JIBDKHHUKA ITPH PAaBHOYCKOPEHHOM CITCKE C FOpbI 3a 4¢ yBelIMumiIach Ha 6M/c. Macca

nepkHUKA 60KT. PaBHOIEHCTBYIOIIAS BCEX CUJI, IEUCTBYIOIIMX Ha JIDKHUKA, paBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuanibHasi TOUKa MacCol 1KI IBUKETCS MO IEHCTBUEM JIBYX B3aUMHO
nepneHauKyyspHbIx cuil 8H u 6H. Y ckopenue Touku paBHO
1) 2m/c?; 2) 3,7 M/c%; 3) 10m/c%:; 4) 14 m/c?.
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8. JOINOJIHUTEJIBHOE OBECIIEYEHHUE JUCIIUIIJIMHbI

[Tpunoxenue 1. Kparkuii KOHCIIEKT JICKIIMOHHBIX 3aHSATHIA

3aK0H BCEMHPHOI'0 TATOTeHHs. [IBUKeHUe TeJl MO/ 1eiiCTBHEM CIJIbI TAKECTH

[To BTOpOMY 3akOHY HbIOTOHA MPUYMHOIN U3MEHEHUS JABMKEHUS, T. €. IPUUUHON YCKOPEHHUS
TeN, SIBJISETCA Ccuja. B MeXaHWKe pacCMaTpUBAIOTCS CHIIBI Pa3IUYHON (U3HUYECKON TPHUPOJIBI.
MHorue MmexaHu4eckue sIBICHUS U IPOLECCHI ONPEAETSIOTCS ACMCTBUEM CUJ TSATOTCHHUS.

3axon ecemupnozo mscomenus 01 OTKpHIT Mcaakom Hptotonom B 1682 rogy. Emie B
1665 romy 23-neTHuit HproTOH BBICKa3aj NMPEANON0OKEHHE, YTO CHIIBI, yaepkuBaromue JIyHy Ha ee
opburte, TOH k€ IPUPOIBI, YTO U CHJIBL, 3aCTABIISAIONINE I0I0KO MagaTh Ha 3emiro. [1o ero rumorese
MEXIy BceMU TelaMu BceneHHON IeMCTBYIOT CHIIBI MPUTSDKEHUS (TPaBUTALMOHHBIC CHJIBI),
HarpaBJICHHBIC 110 JIMHUH, COSANHSONEHIIeHTpbI Macc (puc. 1.10.1).

=

Pucynox 1.10.1.

['paBUTALIMOHHBIE CUIIBI IPUTSIKEHUS MEXKIY TEIIAMH.

B mnocnenyromue roasl HploToH mbiTancs HalTH ¢u3nyeckoe OOBSICHEHHE 3aKOHAM
JBIKECHHs IIIAHET, OTKPBITBIX acTpoHOMoM HMoranHom Kemnepom B Hawane XVII Beka, n narteb
KOJIMYECTBEHHOE BBIPAXKEHHUE JUIsl TPABUTALMOHHBIX CHJI. 3Has, KaK JIBWXXYTCS IUIaHEThl, Hpl0TOH
XOTEJ ONPEIEIUTh, KAKUE CUJIbl HA HUX JACHCTBYIOT. Pemenue 3Toil 3agaumn u npusesno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHUSI.

Bce Tena npuTAruBaroTcs Apyr K APYyry ¢ CWIOW, NPSIMO MPONOPUMOHAIBHOW UX Maccam U
00paTHO MPONOPIMOHATBEHON KBAJIPATy PACCTOSHUS MEXKIY HUMH:

m;m,

F = G—R2

KosdbdunmenT nponopuronansiocty G 0AMHAKOB JiIs BceX Tend B npupose. Ero HaspiBaioT
2pasumayuOHHOU NOCMOAHHOU

G=6,67-10"1 H-M?/kr* (CH)

I'paBuTanmonHass mMoCTOssHHAs ObLJIa AKCIIEPUMEHTAIBHO M3MEPEHA AHTIUNCKUM (U3UKOM
I'enpu KaBenaumewm B 1798 rony.

MHorue sBIEHUS B MNPUPOJIE OOBICHSIIOTCS JEHCTBUEM CHII BCEMHPHOTO TSTOTEHUSI.
JBuxenue manetr B COJIHEUHOM CUCTEME, UCKYCCTBEHHBIX CYTHUKOB 3€MJIM, TPAEKTOPHUH IOJIETa
0QJNTMCTUYECKUX PpAKET, JABWIXKEHHWE TeJl BOJIM3M TOBEPXHOCTH 3€MJIM — BCE OHHU HAXOJST
00BsICHEHUE Ha OCHOBE 3aKOHA BCEMUPHOT'O TATOTEHUS M 3aKOHOB TUHAMHUKH.

Kaxnapiii npenmer Bo BcesleHHON BO3JAEHCTBYET Ha JAPYroMl MpPEIMET, OHU MHPUTATHUBAOT
JIpyr nApyra. OTO Ha3bIBAETCA CUJION TSDKECTH, WM TpaButauue. Cuna NOpUTSKEHUS, WIH
rpaBUTAIMs, 3aBUCUT OT ABYX (DaKTOPOB.

Bo-nepBbIX, 3TO 3aBHCHT OT TOTO, CKOJBKO BEIIECTBA COACPKUT OOBEKT, TENO, MPEAMET.
Uem Oompllie Macca BelIeCTBAa Tela, TeM CUJIbHEW rpaBuTanusa. Ecim temo oOnamaer o4eHb
HeOOJIBIION Maccol, ero rpaBuTanus mana. Hanpumep, macca 3eMau BO MHOTO pa3 OOJIbIIIE MacChl
Jlynbl, mo3TOMY 3eMIIs UMEET OOJIBIIIYIO CUITY TsDKeCcTH, YeM JIyHa.

Bo-BTOpBIX, cHla TSHKECTH 3aBUCHUT OT PACCTOSHUS MEXAy Tenamu. Uem Omke Tena
HAxoJATCs APYT K APYTY, TeM CHJIa MPUTSHKEHUs Oosbine. YeM OHW mambllie apyr OT JApyra, TeM
rpaBUTAIMsI MEHBIIIE.
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CoOcTBeHHOE TrpaBUTAllMOHHOE Tojie JIyHBI oOmpenenser YCKOpeHHe CBOOOIHOTO
najieHus gy Ha ee moBepxHocTU. Macca Jlynel B 81 pa3 meHblie mMacchl 3eMiid, a €€ paanyc
npubimsuTensHo B 3,7 paza MeHblne paguyca 3emud. llosTomy yckopeHue gy OmpeaeinuTces
BBIPAKCHHEM:

GM’ G—M3'3’72 017g = 1,661/
= _— = =0, =1, MSlC
R?2 TZ.81 9

B ycnoBusax Takoil ciiaboi rpaBUTallMM OKa3ajluCh KOCMOHABTHI, BbIcaauBluuecs Ha JlyHe.
YenoBek B TaKUX YCIOBUSX MOXKET COBEpLIaTh FMI'AaHTCKUE NMpbDKKU. Hampumep, ecnu yenoBek B
3€MHBIX YCJIOBHUSX MOINPBHITHBAET HA BBICOTY | M, To Ha JIyHe OH MOT GBI MOANIPBITHYTH HA BHICOTY
6onee 6 M.

A ceifyac naBaiiTe MOCMOTPUM Ha YEJIOBEUECKOE CYIIECTBOBaHHE Ha 3emiie. Y 3emiu macca
Oonblle, yeM Yy 4YellOBeKa, MOATOMY CHJIa TsSHKECTH ynepxkuBaer ero Ha 3emie. Ho 3emis
BO3/ICICTBYET TaK, Kak OyJITO BCS €€ MaTepus, BCE €€ BELIECTBO HaxoAsaTcs B 1ieHTpe. [loatomy
CHJIa TSDKECTH B JIIOOOM MecTe 3eMIIM JIOJKHA PACCUUTBIBATHCS C YUETOM PACCTOSHUS JI0 €€ LIEHTpa.

Cuna tsxecTu Ha modepekbe Mopst 00JIbllle, YeM Ha BEpIIMHE ropbl. A ceiyac MpecTaBbTe
YeJIOBEKa, YNAJIMBIIErocs C MOBEPXHOCTH 3€MJIM Ha JAJEKO€ paccTosiHMe. Tam cujla 3eMHOTo
MPUTSDKEHUs: OyAeT MHOTO crabee.

Korna uenoBek HaxoIuTCs B KOCMOCE, OH COBCEM MCU€3aeT U3 OISl 36MHOI'O MPUTSKEHHUS.
I'paBuranus 3emiu coBceM HE JEHCTBYeT Ha Hero (HO OHa €cTh, TOJbKO OYEeHb ciabas u3-3a
0ombiIoro pacctosHus ot 3emiu). OH HaAXOAUTCS B COCTOSIHMM HeBecoMocTu. [loaTomy pakersl,
KOCMHMYECKHE KOpabJii, KOCMOHABTBI MOTYT CBOOO/HO JIETaTh B OTKPHITOM IIPOCTPAHCTBE.

OpHMM U3 NIPOSIBIIEHUIN CHIIBI BCEMUPHOTO TATOTEHUS SABIISIETCS CUIA MAHCECMU.

Cuna TsSHKeCTH — rpaBUTAIIMOHHAs CUJIa, ISHCTBYIONIAs! Ha TEJIO.

Tak mpuHATO HA3BIBATh CUITYy MIPUTSHKEHUS Tel K 3eMiie BOMM3HM ee moBepxHocTu. Eciiu M —
macca 3emiH, R — ee paguyc, m — mMacca JaHHOTO Tela, TO CUjla TSKECTH paBHA

M
F=G-m=mg

R2
rzie g — yckopenue c60000H020 naderus y TOBEPXHOCTH 3eMIIu:
F M
g 3eMJIH
g:_:GRZ :9:8M/C2
m 3eMJIU

YckopeHue CBOOOJHOTO MajieHUs — YCKOpEHHE, MPUoOpeTaeMoe TEelIoM MOJ JIeHCTBUEM
I'PABUTALIMOHHON CHJIBI BOJIM3U TOBEPXHOCTHA HEOECHBIX TeJI (INIAHET, 3BE3/).

Cuna TsDKeCTH HampaBlieHa K IEHTpY 3emin. B oTCyTcTBHE APYrUX CHII TeNOo CBOOOJHO
najaeT Ha 3eMJTI0 ¢ YCKOPEHUEM CBOOOIHOTO TaJICHUSI.

CpenHee 3HaYeHHE YCKOPEHHsI CBOOOTHOTO MaJCHUS JJIA PA3NIUYHBIX TOYEK MOBEPXHOCTU
3emutnt paeHo 9,81 m/c’.

[Ipu ynaneHu# OT MOBEPXHOCTH 3E€MIIM CHJIa 3€MHOTO TATOTEHHUS M YCKOPEHHE CBOOOIHOTO
MaJCHUS HM3MEHSIOTCS OOpPaTHO MPOIOPIIMOHATIBHO KBAJApATy PACCTOSHUSA I IO IIEHTpa 3eMITH.
Puc. 1.10.2 wummocTpupyeT H3MEHEHHE CHWIIBI TATOTCHHs, IEHCTBYIONEH HAa KOCMOHaBTa B
KOCMHUYECKOM KOpalJie MpH ero yAajJeHu: OT 3eMJIH.
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HN3MeHnenue cuiibl TATOTEHHS, JEUCTBYIOIIEN HA
KOCMOHABTA [IPU yJIaJICHUU OT 3eMJIn

Wrak, I'paBuranus (IpUTHKEHHE, BCEMAPHOE TATOTEHHE, TATOTEHHE) (OT jJar. gravitas —
(TSDKECTBY») —BTO 00HA U3 (PYHOAMEHMAILHLIX CUL NPUPOObL, CAMOe CAaboe 83auMOOelucmeue u3
Hux. Onpeodensiemcs: 63AUMHbIM NPUMSIICEHUEM MENCOY O8YMSL AMOMAMU (UL SDYRNAMU AINOMOB).
Ecnu b1 nonoowcume 06a mauuxa na cmoin, medxcoy Humu Oyoem npumsxicenue, Ho Kpatine ciaboe.
Ecnu mstuuru esipacmym 0o pazmepog 3emiu, coomeemcmeento, cuia 603pacment MHO2OKPAMHO U
cmanem owyymumou. I pasumayueil odoraoarom, Kax npasuno, KpynHvle 00beKmoul, 0Opazyioujue
epasumayuonnoe noie. bnazooapsi emy, mvi moodcem xooumwv no 3emne, a cama nianema
voepacusaem ammocgpepy. Ha Jlyne epasumayus cirabas, nosmomy ammocgepy Huuwe2o He
Oeporcum. M3zyuenue epagumayuu, 8 cuiy ciabocmu ee nposieieHus: (Moibko 8 MaKpoMacumaoax),
npoxooum KpatiHe clodicHo. Ecmb MHeHue, Ymo KeaHmMo8ds. meopus Zpasumayui HOMONCem
00beOUHUMb BOCOUHO 6Ce, UMO Mbl 3HAEM O PYHOAMEHMANbHBIX CULAX U Mamepuu 60 BcenenHoil.

9. OBYYEHHUE CTYAEHTOB-UHBAJINJIOB U CTYJAEHTOB C OI'PAHUYEHHBIMH
BO3MOXHOCTAMMU 310POBbA

[Topsimok 00y4eHUS WHBAJIUIOB U CTYACHTOB C OIPAaHMYCHHBIMH BO3MOKHOCTSIMH
onpeneneH «llonoxenuem Ky0I'Y 00 o00ydeHuM CTYAEHTOB-UHBAJIMIOB U CTYAEHTOB C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/IOPOBbBS.

Jlyig U1 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3710POBbsI IIPEAYCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 310POBbS TAKUX JIUII.
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Peuensus
Ha pabodyro y4eOHYI0 TPOrpaMMy JAMCIUILIHHEL
B.05 «®Dusukay
JUISL CIIELMANIBHOCTH CPETHETO PO(ECCHOHATBFHOTO 00pa30BaHus
44.02.03 Ilegaroruka JOOIHUTENHFHOTO 00pa30BaHKs
Paspaboruuk: npenonasarens MHCIIO, xany. TexH. Hayk @uanko A M.

Ipencrasnennas Ha pereHsuro pabodast mporpamma 1o y4e6Hod mucnumiuge bJ1.05
Ousnka paspaboraHa Ha OcHOBe IIpuMepHOM mporpamMMmel 06IIe06pPa30BATENBHOMN
OUCHMIUIMHEL  «DPu3Kka» O11 1po(ecCHOHANBHBIX  00pa30oBaTeNbHBIX oprannsauﬁﬁ,
paccMoTpeHHOM Ha 3aceanuu Ilemaroruueckoro coera ®I'BOY JIITO UPITO (MucTutyTa
pasBUTHA Hpo(dEeCcCHOHAIBHOrO o00pa3zoBaHus), mpoTtokoa Nel3 or 29.09.2022 r. u
yTBep)KIeHHOW Ha 3acenannu CoBeTa IO OIlGHKE COIEp)KAHHS W Ka4ecTBa NPUMEPHBIX
pabo4ux nporpamm o611e06pa3oBaTeILHOTO U COLMAIBHO-TYMAaHHTAPHOTO [IUKJIOB CPETHETO
npodeccuoHaIbHOro 00pazoBanus, mpoTokod Nel4 ot 30.11.2022 .

Crpykrypa mnporpaMmel OTBeyaeT TpeGOBaHHSM K paspaGoTke pabodeii yueGHOI
nporpammbl JUCUUIUIAHEL CIIO M COmepXMT: TUTYIBHBIA JIHCT C DPEKBU3UTAMH, JIHCT
COTJIaCOBAHMS C PA3UYHBIMU CTPYKTYPaMH YyHHBEPCHTETa, IIACIOPT paboyedl MporpamMMebl
y4eOHOH NMCUMIUIMHBL, 00BeMBI y4eOHOM NHCHMIUIMHBI W BHABI y4eGHOM paboThI,
00pa3oBaTeNbHbIE TEXHOJOTHH, YCIOBHS Pead3allii IPOrPaMMBbI JUCIUILIMHEL, IepeyueHb
OCHOBHOW M JIOIIOJIHUTENBHOH Yy4eOHOM nuTeparypsl, HEOOXOMMMOM I OCBOSHHUS
JUCLHUIUIAHBI, METOAUYECKHME YKa3zaHWsA Ui OOYYarOUIMXCsS 110 OCBOEHHIO JMCIMILIKHEI,
OLICHOYHbIE CPENCTBA I KOHTPOJS YCIIeBAEMOCTH, LIPHUMEPHI JIEKIUH W CBEIEHUS I
00y4eHHUs CTYIeHTOB-HHBATHIOB U cTyaeHToB ¢ OB3.

B comepxanwe MUCHMIUIMHBI BKJIIOYEHBI TEMBI M BOIPOCH, O0OECIIEUHBAIOLINE
JOCTYDKEHUE CTYIEHTaMH BCEX KOMIIETSHIINH, HeOOXOAUMBIX, 110 MHeHHI0 MPTIO

IIporpamma paccurTaHa Ha 2 ceMecTpa, Ha 78 4acoB ayJUTOPHBIX 3aHATHH CTyIEHTOB
IpU O9HOU popMe 0OyUeHHs..

Paspaborannas pabodas mnporpamMma MOXeET OBITH HCIIONB30BaHA JUIL  ITOATOTOBKH
CTYZCHTOB IO HAIpaBJIEHHIO MOArOTOBKH mo crenuansHoctd CITIO 44.02.03 Ilemaroruka
JOTIOJTHUTENIFHOTO 00pa30BaHHMst

Penensenr:

MBOY rumuaszus Ned2

r. Kpacuoznapa, 1upexrop A.® Crumesa
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Penensus
Ha pabo4dyio y4eGHyI0 IporpaMMy JUCIMILUTAHEL
«DuzuKa»

IUISL CTIENHAIIbHOCTH CPEHET0 MPO(ecCHOHaTFHOr0 00pa3oBaHus
44.02.03 Ilenaroruxa AOIOIHUTEIEHOIO 00pa30BaHUs
Paspa6oTynk: npenonasatens MHCITO ®@uanko AN

IlpencraBnenHas Ha pereH3uio pabodas [porpaMma [0 y4eOHOM
nucuuruiiHe «Pusrka» paspaboTaHa B COOTBETCTBHH C IPUMEPHOM MPOrpaMMOi
obmeobpasoBarenbHON  AuCHMIUIUHEL  «Du3ukay s podecCHOHATBHBIX
00pa3oBaTeNlbHBIX OpraHU3alii, pACCMOTPEHHOM Ha 3acenanuu [learoruyeckoro
cosera @I'BOY JIIO HPIIO (MuCcTUTyTa pasBUTHS MHPO(HECCHOHATBHOTO
obpazoBanus), npotokon Nel3 ot 29.09.2022 . u yTBEpXKIEHHON Ha 3acelaHHH
CoBera mo OLIEHKE CONEpXKAHMSA U KadecTBa NPUMEPHBIX pabodmMX MpOrpaMm
00meo6pa3oBaTelbHOIO U COLMATBHO-TYMaHUTapPHOTO  IMKJIOB  CPEIHEro
npodeccHoHaIbHOro 06pazoBaHus, mpoTokoa Nel4 or 30.11.2022 r.

CrpykTypa mHporpamMMbl OTBeYaeT TpeOOBaHHMSAM K paszpaboTke paboueit
yde6noi mnporpammel guctiiuiiHel CIIO M CONEPXHUT: THUTYIBHEIA JIUCT C
PEKBHU3HMTaMM, LENM M 3aJa4d OCBOEHHUS IUCIMIUTMHBI, MECTO MUCLMIUIMHEI B
CTPYKType NPOrpaMMEI IIOArOTOBKH CIICLUATICTOB CPEIHETO 3BeHa, TpeGOBaHMs K
pe3ylnbTaTaM OCBOEHUS COAEPXKAaHHsS MWUCIUIUIMHBI, COLEpXKaHWE W CTPYKTYpY
JMCLUUIUIMHEL, 00pa3oBaTeNbHBIE TEXHOJOIMH, OIEHOYHBIE CpENCTBa Ui
IIPOMEXKYTOUHOM aTTeCTallMH, y4eOHO-METOJHYECKOe H MaTepHATIbHO-TEXHUUECKOE
obecreyenne aucHUIUIMHBL ~OCBOSHHE COfepKaHWs pabodeidl MPOrpamMMel
obecreunBaeT JOCTWXEHHIE CTyICHTaMH TPeOyeMbIX KOMITETEHIIHHA.

B copmepxaHuMe QUCHMIUIMHBI BKJIIOYEHBI BOIPOCHI, IO3BOJsOmme: 1)
BOOPYXXHTh CTYZEHTOB TEOPETUYECKUMHM 3HAHUSAMH, NPAKTHIECKHUMH YMEHHUSIMH,
HaBbIKAMM B H3ydaeMod obmactu; 2) (¢GopMHpOBaTh HAaBBIKM —HAy4YHO-
HCCIEeI0BaTeNbCKOM  paboThl:  HammcaHWio  pedepaToB,  JIOKIAIOB, M
CaMOCTOSITENIBHOM pPaboThl ¢ METOAMYECKOH JHTepaTypoil; 3) BOCIHTHIBATH
NOTPeOHOCTh B caMO0Opa30BaHUU, OTBETCTBEHHOCTH 3a IPAKTHYECKOE DPEIIEHHE
nmpoGeM.

IIporpamma paccuuTaHa Ha 78 4acoB mpu ouHOU (opMme oOydenwus. B Heit
OIIpe/ieIeHb] IPYUMEPHBIE TeMBI IPAaKTHUECKUX 3aHATUH, yKa3aHbl ()OPMBI TEKYILETO
KOHTpOJIA. YueOHO-METOANYEeCKOe U MaTepHUallbHO-TEXHHYECKoe obecredeHre
JUCLMILUIMHBI IPEAINOaraeT HCIOIb30BaHUE HHTEPAaKTUBHBIX TEXHOJOTHH IpH
u3y4eHuH Kypca. [IporpamMma mMosxeT ObITh HcTionb30BaHa B yupexaenusx CIIO.

Penensenr:

JlokTOp GMONOTHYECKIX HAYK
npodeccop xadenps! [111

®I'BOY BO «Ky6I'Y» A.3. lnaxos
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