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1. TACITOPT PABOYEM [TPOT'PAMMBI YUEBHOM JUCIHHUIIINHBI
«DPUBUKA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMbI

PaGouass mnporpamma yueOHOW aucuUIUIMHBI «Du3uKa» SBISETCS YACThIO MPOrPaAMMBI
NOJArOTOBKU  CIIELIMATIKMCTOB cpeAHero 3BeHa Mo crneuuanbHoctd  44.02.01  [lowmkonbHOE
oOpazoBaHue

Pabouas mporpamma aucuuiuimabl «®usuka» pazpaboTaHa A CTYAEHTOB CHEIHATbLHOCTH
cpennero npodeccuoHanbHoro oopazopanus (nanee CIIO) 44.02.01 JlomkoasHOE 00pa3oBaHue Ha
OCHOBE TPHMEPHOW MporpamMmbl 00Ie00pa3oBaTebHON y4eOHON AUCHUILIHHBL «DU3uKa» s
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHM3allMii, PAcCMOTPEHHOM Ha  3acelaHuu
[Tenaroruueckoro cosera ®I'bOY AI1O MUPIIO (MuctuTyTa pa3BuTHs MpodecCHOHATBHOTO
obpazoBanusi), mpotokod Nel3 ot 29.09.2022 r.  u yTBepkaAeHHOU Ha 3acenanuu CoBeTa Mo
OLIGHKE COJAEp)KaHUS M KadyecTBa NMPUMEPHBIX pabouyumx mporpaMM o0IeoO0pa3oBaTeNbHOTO U
COLIMAJIbHO-TYMaHUTAPHOTO LIUKJIOB CPEIHEro MpoQeccHOHAIBHOr0 00pazoBaHus, potokon Nel4
or 30.11.2022 1.

1.2. MecTto aucuuminnsl B ctpykrype IHIICC3:

VYyeOnas mucnuiuimHa «DPu3nKa» SBISETCS NTPOPUIBHOM TUCHUILIMHON M3 00s3aTeIbHOM
npeametHoii o6actu «EcrectBennbie Haykm» OI'OC cpennero odmero oopazoBaHus.
Huctunnuua «@u3uka» u3ydaerca B IHUKIe 00mEeo0pa3oBaTeNbHBIX IUCHUIUIMH IS
cnenuanbHocTy 44.02.01 domkonbHoe oOpa3oBaHue B yueOHOM miiaHe Mporpammbl HOATOTOBKU
cnenuanuctoB cpeanero 3BeHa (IITICC3) mecro 6a30Boil aucuuiuivHbl «PU3HMKa» — B COCTaBe
JUCIUIUTMH ~ 00IIeo0pa3oBaTeibHOW  MOATOTOBKK  crienpainbHocTd - 44.02.01  JlomkonbHOE
obOpazoBaHue

1.3. Hesn n 3anauu y4yeOHOH IAMCHUIJIMHBI — TPeOOBAHMSA K pe3y/ibTaTaM OCBOCHMA
AUCHUIINHBI
Conepkanrie mporpammbl  00IIe00pa3oBaTebHON  MUCHUILIMHBI  (DU3MKa HaNpaBlIeHO Ha
JOCTHKEHHE CIETYIOIINX LEei:
* (QopmupoBaHue y O0Oy4YalOIIHMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHMs, 3HAUMMOCTH
(bu3nuecKux 3HaAHUM Ul COBPEMEHHOTO KBaTU(UIMPOBAHHOTO CIIEUAINCTa IPU OCYIIECTBIECHUN
ero npo(hecCHOHaJIbLHON AEATENbHOCTH;
* (opMupoOBaHHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH;
* oBIafieHHe crienuduyeckoi cucteMoil GU3NMUECKUX MOHATUM, TEPMUHOJIOTUEN U CHUMBOJIMKOM;
* OCBOEHHME OCHOBHBIX (PU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;
* OBJIaJICHHE OCHOBHBIMU METOJIaMU HAy4HOTI'O IO3HAHUS IPUPOJIbI, UCIIOIb3YEMBIMU B  (HU3UKE
(HaOnrofieHUe, OMNMCAHWE, W3MEPEHHE, BbIABM)KEHUE TMIIOTE3, IPOBEACHNUE IKCIIEPUMEHTA);
* OBJQJICHUE YMEHUsIMU oOpabaThiBaTh JIaHHbIE OSKCIEPUMEHTAa, OOBSCHITH MOJIyYECHHBIE
pe3ysabTaThl, YCTAaHABIUBATh 3aBUCUMOCTU MEXAY (U3NYECKHMH BEIMYMHAMU B HAOJI0JIaeMOM
SBJICHUY, JI€1aTh BBIBOJIBI;
* (QopmupoBaHHE YyMEHHUs pemaTrh (U3NYECKUE 3aJaud pa3HbIX YPOBHEH CIOKHOCTH;
* pa3BUTHE IO3HABATENIbHbIX HHTEPECOB, HHTEJUIEKTYalIbHBIX WU TBOPYECKHX CIIOCOOHOCTEW B
npolecce NpUOOpEeTeHUs] 3HAHUKH C MCIOJIB30BAaHUEM pa3IMYHBIX UCTOYHUKOB WHGpOpMAlUU U
COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTUH; yMeHUN (QopMyaupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO  MO3MIMIO IO OTHOIIGHHIO K (usnuyeckoi HHQOpMAIMM, MOTydaeMOd H3



pa3HbIX HCTOYHUKOB,;

* BOCIUTaHHE YYBCTBA TOPJIOCTH 3a POCCHHCKYI0 ¢u3mueckyro Hayky. OcBoenue kypca O/
«®Pu3uKay» MPeANoNaraeT pelieHue CIEeIYOINX 3a1a4:

* npuoOpereHHE 3HAHUH O (GYHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX, JIeKAllMX B  OCHOBE
COBPEMEHHOMN buznueckoit KapTUHBI MHpA, [IPUHLUIIOB JIEUCTBHUSL  TEXHUYECKUX
YCTPOMCTB M IPOU3BOACTBEHHBIX IIPOLIECCOB, O HamOOJee BAXKHBIX OTKPBHITUAX B OO0JIACTH
($u3UKK, OKa3aBIIMX OIpPEIEINAIONIee BIUSHHE HAa PA3BUTHE TEXHUKU M TEXHOJIOTUH;

. [OHUMaHue  (U3UYECKOM  CYIIHOCTH  SIBIEHUH,  NPOSBIAIOLIMXCA B PaMKax
IIPOU3BOJCTBEHHON JESTEIbHOCTH;

* OCBOEGHHE CIIOCOOOB MHCIIOJB30BaHMs (U3UUECKUX 3HAHUM Ui PEeLIeHUs MPaKTHUYECKUX
npo¢eCCHOHATIBHBIX 3aja4, OOBSICHEHUS SIBJICHUW IPUPOJILI,  IPOU3BOJACTBEHHBIX U
TEXHOJIOTHUECKUX MPOLECCOB, NPHHIUINOB HACHCTBUS TeXHMYECKHX NPHOOPOB M YCTPONCTB,
o0ecrnieueHus 0€30MaCHOCTH MTPOU3BOJICTBA U OXPAHBI IPUPOIBL;

* (opmupoBanue ymeHHH pemiath y4eOHO-TIPAKTHYECKHE 3a/1aud (U3NYECKOTO COACPIKAaHUS C
y4€TOM NpodecCuOHaNbHON HalIPaBIEHHOCTH;

* TpUOOpPETEHHE OMBITA MO3HAHUS U CAMOIIO3HAHMSI;, YMEHHI CTaBUTh 33Ja4d U pemaTh MpoOIeMBbl
¢ yu€ToM nipoheCCHOHATILHOM HAIIPABICHHOCTH;

* (opmupoBanue YMEHUH  MCKaTh,  aHAJIU3UPOBATh U 0o0pabareiBaTh
¢usnveckyro nHpopMaIyio ¢ yu€Tom npodeccuoHaIbHON HAPaBICHHOCTH;

*  [OArOTOBKa OOyYaroIMXCsl K  YCHEIIHOMY OCBOCHMIO JMCUUIUIMH W MOAyJeHl
npoeCCHOHATBHOTO [UKJIa: (OPMUPOBAHME Yy HHUX YMEHHH M ONBITa JIESTEIbHOCTH,
XapakTepHbIX Uil mpodeccuit /|  MOMKHOCTEH — COyKallMX  WIM  CICHUATBHOCTEH,
[0JIy4aeMBbIX B IPO(ECCHOHATIBHBIX 00pa30BaTeNbHbIX OPraHU3aALMSIX;

. INOJArOTOBKa K  (OpMHUpOBaHUIO  OOIIMX  KOMIETEHUMH  Oydymiero  crenuaiucra:
caMoo0pa3oBaHMs, KOMMYHUKAIlMH, TMPOSBICHHUA TPAXKIAHCKO- TMATPHOTHUECKOW IMO3UIIHH,
COTPYAHHMYECTBA, MPUHATUS pEIIEHUWH B CTAaHAAPTHOM ¥  HECTaHJApTHOM CUTyalusX,
IPOEKTUPOBAHUs, TNpOBeNeHUs (pu3MUecKuX u3MepeHudl, 3¢ddexkTuBHOro u 6e30macCHOro
UCIIOJIb30BAaHUS Pa3IMYHBIX TEXHUYECKUX YCTPOMCTB, COOJIIOJIEHUS] MpaBUJI OXpaHbl Tpyna
npu pabote ¢ Gpu3nIecCKUMu NpudopaMu 1 000pyJOBAHUEM.

OcobeHHOCTh  (POPMUPOBAHUS  COBOKYMHOCTH  3aja4 M3y4yeHUS (PU3MKK I CHCTEMBI
CpeIHEro npogeccuoHaIbHOTO 00pa3oBaHUs 3aKJII0YAETCs B
HEOOXOJUMOCTH peanu3aluu MpodeccHoHaTbHOM HANpaBJIEHHOCTH pellaeMbIx3adad, yduéra
ocobeHHOCTeH cdepbl AeITETbHOCTH OYAYIIUX CIIEUATUCTOB.

B pe3ynbrare ocCBOCHUS AUCITUTUIMHBI 00YJarONTUNACS JODKEH 3HATh:

* CMBICT MOHATHI: (u3NUecKkoe sBIIEHUE, TUIOTEe3a, 3aKOH, TEOPHs, BELIECTBO, B3aUMO/ICICTBHE,
AIIEKTPOMAarHUTHOE II0JIe, BOJHA, (POTOH, aTOM, ATOMHOE SIIPO, MOHU3UPYIOILIUE U3ITYUYEHNUS;
* cMbIcl (U3MYECKHX BEJIWYUH: CKOpPOCTb, YCKOpPEHHME, Macca, Cujila, HUMIYJIbC,padora,
MEeXaHU4YecKass  PHEpPrus, BHYTPEHHsAs  HHeprus, aOCONIOTHAs  TeMIleparypa, CpenHss

KMHETUYECKasi 3HEPTUs YaCTULIBEIIECTBA,  KOJUYECTBO TEIUIOTHI, 3JIE€MEHTApHBIN
DIIEKTPUYECKUH 3apsiz;
* CMBICT (buznyecKux 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMHUPHOT'O
TATOTEHUS, COXpaHEHHUs SHEpruH, UMITyJIbCa U DJIEKTPUUYECKOro 3apsja,

TEPMOJIMHAMMKH, JIEKTPOMArHUTHON HHAYKIUH, HoTOdPdeKTa;
* BKJIQJ] POCCHUICKMX M 3apyOEKHBIX YYEHBIX, OKa3aBLIMX HauOOJbllee BIUSHHE HA pPa3BUTHE
buzuky;



B pe3ynbrate 0CBOCHUS TUCIUILTHHBI 00YJaIOUIHIACS JODKEH YMETh:

* TPOBOJIUTH HAOMIONEHUS, MJIAHUPOBATh M BBINOJHATH SKCIEPUMEHTHI, * BBIIBUTATh
THITIOTE3BI U CTPOUTH MOJIEIIH,

* MPUMEHSTh MOJTyYCHHBIC 3HaHUS no  ¢usuke UiE  OOBSICHEHUS
pa3HoO0Pa3HBIX (PU3UIECKUX SBICHUI M CBOICTB BEIIECTB;

* TIPAaKTUYECKH UCIIOJIb30BaTh PU3MUCCKUE 3HAHMUS;

* OLICHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOIH HH(DOpMAITHH;

* WCIOJB30BaTh IMPHOOPETCHHBIC 3HaHUST W YMEHHMS  JUId  PEUICHHUs
NPAaKTUYECKUX 3aja4 MTOBCETHEBHOM KHU3HH, obecrieyeHus 0e30macHOCTH
COOCTBEHHOM KHM3HH, PAllMOHAIBHOTO MPHPOJIOIONB30BAHMS U OXPaHbl OKPYKAIOIICH CPEIbL.

* OIKCHIBaTh U OOBACHATH (DPU3MUYECKUE SIBJICHUS M CBOWCTBA TENl: CBOMCTBA ra3oB, >KUIKOCTEH
U TBEpABIX TN, 3JCKTPOMATHUTHYIO HHIYKIHIO, PAcIpOCTPaHEHHE IEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIEC CBOMCTBA CBETA; M3JIyUYEHHE U MOTJIOIIEHUE cBeTa aToMOM; (oTo3(hdeKT;

* OTJIMYATh TMIIOTE3Bl OT HAYUYHBIX TEOPHUH;

* JIeNaTh BHIBOABI HA OCHOBE SKCIIEPUMEHTAJIBHBIX JaHHBIX;

* TPUBOAWTH TIPUMEPHI, TOKA3bIBAIOUIME, YTO: HAOMIONEHHS W OKCIHEPUMEHT SIBIISIOTCS
OCHOBOM Ui  BBIIBMKCHUS THIIOTE3 M  TEOPUH, TO3BOJISIIOT IPOBEPUTH HCTUHHOCTH
TEOPETUYECKUX BBIBOJOB; (HU3UYECKass TEOpPHS MJaeT BO3MOXKHOCTh OOBSACHSATH H3BECTHHIC
SIBJICHUS TIPUPOJBI M HaydHbIe (DAKThI, MPEACKa3bIBAaTh CIe HEU3BECTHBIC SIBICHUS;

* PHUBOAWTH MPHUMEPHl TMPAKTHUYECKOTO HWCIOIB30BaHMUS (U3NYECKUX 3HAHHWHA: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKH W  DJJEKTPOJMHAMHKH B  DHEPIeTHKE, pa3IMYHBIX BHUJIOB
DIIEKTPOMArHUTHBIX W3IYYEHWH s pa3BUTHS paaAUO0 M TEIEKOMMYHHKAIMHA, KBaHTOBOM
(GU3UKK B CO3JaHNU SACPHOM SHEPTETHUKH, JIa3€POB;

* BOCHPHUHUMATh U HAa OCHOBE TOJYYCHHBIX 3HAHWUH CaMOCTOSITEIBHO OICHHBATH WH(POPMAIIHUIO,
conepxamrytocs B coobmenusx CMU, MHTepHeTe, HAyYHO-TIOMYJISPHBIX CTATHSX.

* TIPUMEHSTDH MOJYYCHHBIC 3HAHUS JUIs peleHus QU3MUECKUX 3a71ad;

e ompeneisaTh XxapakTep (u3MUeckoro mporecca o rpaduky, Ttadmnuie, hpopmyne®;

U3MEPATh psAA (PU3NYECKUX BEIMYMH, NMPEACTaBIAS PE3yNbTaThl MU3MEPEHHUH C y4eTOM HUX
MIOTPEUIHOCTEH.



1.4. IlepeyeHb MIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUs M0 JUCHUILINHE (MepedyeHb (JOpMHUPYyeMbIX KOMIIETEHIIHil)

Kon u HauMmeHOBaHue
(hopMUpyeMBIX
KOMIIETEHIIUI

HnaﬂnpyeMLIe PE3YJIbTATbI OCBOCHUSA AUCHUTUIMHBL

06mnel

HI/ICHI/IHJ’II/IHapHLIe

OK 01. Bribupars
CIoco0bl peleHns 3a1au
npodeccnoHaTbHON
JeATEeIbHOCTH
MMPUMEHHUTECIIBHO K
Pa3INYHBIM KOHTEKCTaM

B gactu Tpy0BOTO BOCITUTAHHUS:
- TOTOBHOCTh K TPYJY, OCO3HAHUE LIEHHOCTH MacTepcTBa,

Tpyzomooue;

- TOTOBHOCTh K aKTHUBHOW MHEATENBHOCTH TEXHOJOTHYECKOW |
COLMANIbHON HAaIpaBJIeHHOCTH, CIIOCOOHOCTH WHHULHAPOBATH,
IJIAHHUPOBATh U CaMOCTOSTEIBHO BBITIOJTHATD TaKyIo
JeSATEIbHOCTh;

- MHTEpeC K  pa3IHM4YHbIM cepam npodeccuoHaIbHOH
JeATEIbHOCTH,

ORazicHUe YHUBEPCAILHBIMH YYCOHBIMHU TTO3HABATEIBHBIMU
NEUCTBUSIMU:

a) 6a30BbIC JOTMYCCKUE NCHCTBHUS:

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

- ONPEACTATh IIeNH ACATEIIFHOCTH, 3aaBaTh MapaMeTphl U KPUTEPUHU
HX JIOCTHIKEHHMS,

AKTYaJIN3UPOBATh

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

- BHOCHUTD KOPPEKTUBBI B JEATCIbHOCTb, OLICHUBATH
COOTBETCTBUE pE3YyJIbTaTOB  LEJSIM, OLIEHHUBAThH pHUCKH
MOCJIEACTBUU ICATCILHOCTH;

- pa3BUBaTh KpeaTHUBHOE MBIIIJICHUE pu pelieHun

KU3HCHHBIX MPOOIeM
0)0a30BBIC HCCIICAOBATECIBCKUE ICHCTRUS:

- BIaJIeTh ~ HaBBIKAMHU  y4eOHO-UCCIEOBATEIbCKOW U
HpOCKTHOﬁ JACATCIbHOCTH, HABBIKAMU Pa3pCIICHUA HpO6HeM; BBISABIISITH
IIPUYUHHO-CJICACTBCHHBIC CBsI3U u

AKTYAJIN3UPOBATH 3aa4y, BEIABUTIATh THIIOTE3Y €€ PCUICHUS

HaxOJANTh apryMEHTEI JUIst JIOKa3aTeNIbCTBA CBOHX
YTBEPXKJICHHH, 3a/1aBaTh IapaMeTpbl K KPUTEPHH PEIICHHS,

- aHWIN3UPOBaTh  IIOJNYYEHHbIE B  XOJA€  pEUICHUs  3a/adud
Pe3yIBTATH, KPUTHYECKH OIICHUBATh X JIOCTOBEPHOCTb,

- chopMHpOBaTh TMPEICTABICHHA O POIA M MecTe (GU3NKH |
aCTPOHOMHM B  COBPEMEHHOM Hay4HOW KapTHHE MHpa, O
cucTeMoobpaszyroniei ponn (¢GU3NKA B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMCHHBIX TEXHOJIOTHWi{, O BKJaje
POCCHHCKMX M 3apyOeKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH;
NOHMMaHNe (H3UYSCKOH CYIIHOCTH HaOMIOJaeMbIX  SBICHUM

MHKpPOMHpPA, MaKpOMHpa U Merammpa,
MIOHUMaHHWE  POJH aCTPOHOMUH B MIPaKTUYECKOH
JISITEIPHOCTH ~ YeJIOBeKa M JalbHEHIIeM Hay4HO-TEXHHYECKOM
pasBuTHH, posn QUMK B (OPMHUPOBAHHMHU
Kpyrozopa u  (YHKIMOHAIbHOH TPaMOTHOCTH  YEJOBEKa IS
pelieHus TNpakTHYECKUX 3a71ad;
- chopMHpOBaTh YMEHHS pelIaTh pacdeTHBIE 3aadd C SBHO
3aaHHON (M3MYECKOH MOJEINBIO, UCTIONB3YS

¢u3ndeckne 3aKOHBI M TNPUHLIMIB, HAa OCHOBE aHAINM3a YCIOBHUS
3aauu BBIOMpPATh ¢buznueckyo MOJIeIb, BBIJCNATh
¢bu3nyecKkne BETMYMHBI u (hopMyIIBl, HEOOXOJUMBIE IS
€€ PpELIeHus,, NPOBOAMUTh PACUYEThl M OLICHUBAThH peanbHOCTb
MOJIyIEHHOTO 3Ha4eHUs (U3NYECKON BETHYMHBI, peIIaTh
Ka4eCTBEHHBIE 3a]1a4Hy, BBICTpauBasi JIOTHYECKU
HEMPOTUBOPEUUBYIO  LEMOYKY PACCYkKACHUMN c onopowu Ha
M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUIECKHE SBICHUS,
- BIAJETh OCHOBOIIOJATAIOMIUMHE  (U3HMYECKUMH  TOHATHSIMHU
U BEIMYMHAMH,  XapaKTePHU3YIOIIMMHU (U3UYECKHE ITPOLECCHI
(CBSI3aHHBIMH ¢ MEXaHMYECKHUM JBIXXECHHEM,  B3aUMOICHCTBHEM
TEJN, MEXaHWYECKHUMHU KOJICOaHUSIMHU u BOJIHAMH; ATOMHO-
MOJICKYJISIPHBIM CTPOGHHEM  BEIIECTBA, TEIJIOBBIMU
nporneccamu
MEKTPUYECKMM U MArHUTHBIM MOJSIMH, JJIEKTPUYECKHM TOKOM,
JNEKTPOMArHUTHBIMUA ~ KOJIEOAaHWSIMM W BOJHAMH, ONTHYECKIMHU
SIBICHUSAMY, KBaHTOBBIMU SIBIICHUSIMHY,
CTPOCHHEM aToMa M aTOMHOTrO s/Ipa, PaJHOaKTHBHOCTBIO); BIIAJICHHE
OCHOBOTIOJIATAIOINMH ACTPOHOMHUYIECKAMHU
TTO3BOJISTIOIIUMH XapaKTepH30BaTh TIPOTIECCHI,

IIOHATUAMU,
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MNPOTHO3UPOBATh U3MCHCHUE B HOBBIX YCIOBHUSIX;

- yMeTh NEPEHOCHUTH 3HAHUS B  TI03HABATEIBHYIO i1
TPaKTHIECKYIO 00JIaCTH KU3HEIEATCIFHOCTH;

- yMETh WHTECTPUPOBATh 3HAHHWS U3 PaA3HBIX MPEIMCETHBIX
obacrei;

- BBIJIBUTATh HOBBIE
TIOJXOIBI U PEIICHUS;

- CIIOCOOHOCTH  MX
COLIMAJILHON MPAKTHKE.

nIacu, npeayiaraTb OPUTHHAJIBHBIC

HCIIOJI30BAHUA B IM03HABaTEILHOM u

MPOUCXOJAIUE  Ha
MEXTraJakTUUECKON cpene;
3Be31 1 BceneHHow,

- BJameTh 3aKOHOMEPHOCTSAMH, 3aKOHAMH W TEOPHAMH (3aKOH
BcemupHoro TsaroteHus, |, Il w Il 3akomsr HproToHa, 3akoH
COXpAaHCHMS MEXaHMYECKOW HHEPTHH, 3aKOH COXpaHEHHsS HMITYJIbCa,
TIPHAHITHIL CYTIEPIIO3UIIMA  CHII, MIPUHITATT PaBHOIIPAaBHOCTH
HWHEPIUANBHBIX CHUCTEM OTCYETA; MOJCKYJISIPHO-KHHETUICCKYIO TCOPHUIO
CTPOCHUS BEIIECTBA, ra30BbIC 3aKOHBI, IEPBBIA 3aKOH
TEPMOJUHAMUKH;  3aKOH  COXPAaHCHHUsS  3JICKTPHYCCKOTO 3apsja,
3akoH Kynona, 3akon Owma s ydactka menu, 3akoH Owma ans

3B€37JaX, B  3BE3JHBIX  CHCTEMax, B
NBHOKEHHE HEOECHBIX TeEJ, DBOIIOLIMIO

MOJIHOW  3JeKTpuueckod unenu, 3akoH [lxoyns - JleHua, 3akoH
SHCKTpOMaFHI/ITHOfI I/IH[[yKHI/II/I, 3aKOH COXpaHeHI/IH 3Hepr1/m, 3aKOH
MIPSIMOJIMHEHHOTO PacTIPOCTPAHCHUSI CBETa, 3aKOH OTPa)XCHHS CBETa,
3aKOH TIPEIIOMJICHHS CBETa; 3aKOH COXPaHEGHHS DJHEPTuH, 3aKOH

COXpaHEHHUs HAMITYJIbCa, 3aKOH  COXpaHEeHUs
OJIEKTPUYECKOTO  3apsifia, 3aKOH COXPaHEHHMs MacCOBOI0 4YHCIIa,
ITOCTYJIATBI bopa, 3aKOH PaIMOAKTUBHOIO pacmaja);

YBEPEHHOE  HCITOJIL30BaHHE 3aKOHOB M 3aKOHOMEpPHOCTEH IIpU
aHaiM3e (U3MYECKUX SIBJICHUH U MPOIIECCOB.

OK 02. Hcnons3oBaTh | B 0061acT HEHHOCTH HAYYHOTO MO3HAHMS: -yMeTh YUYHUTHIBATh TPaHHUIIBI MIPUMEHEHUS H3YYEHHBIX

COBPEMEHHBIE cpeacTsa | - c(hOpMHPOBaHHOCTb MHPOBO33pEHMUS, COOTBETCTBYIOMIETO | (HU3MUECKUX MOJIeNei: MaTepuaJbHasl  TOYKA,

MOKCKA, aHaiusa U | COBPEMEHHOMY YpOBHIO  pPa3BUTHS HAayKM W  OONIECTBEHHOH | MHEpIMaNbHas CHCTEMA OTCYETA, UACAIBHBIA ra3;, MOJEIH CTPOCHHUSA

HMHTEPIPETALNU MPaKTUKH, OCHOBaHHOTO Ha JIAAJIoTe KYJIBTYD, ra3oB, MXUJAKOCTEH M TBEPIBbIX TeJl, TOUEUHBIN JJIEKTPUUECKUI 3apsiy,

nHdopmanuu, U | CcIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO MecTa B sEpHast MOJIEJIb aTOMa, HYKJIOHHAasg MOJEIL AaTOMHOTO sJpa IpH

nH(pOpMaIMOHHbIE MOJIMKYJIBTYPHOM MHPE; pemeHny GU3NUECKUX 3a1ad.

TEXHOJIOTHA IUI | - COBEPILIEHCTBOBAHUE S3BIKOBOM M YUTATENbCKON KyJNBTYPBI Kak

BBITTOJTHEHHS 3a/1a4 | cpeAcTBa B3aUMOJEHCTBHUS MEXAY JIOAbMHU U MO3HAHUS MUPA;

npodeccrnoHaNbHOM - OCO3HaHHWE UEHHOCTM HAyYHOM  JESATENbHOCTH, T'OTOBHOCTb

JIEeATEILHOCTH OCYLIECTBIATH NPOEKTHYIO " HCCIENOBATENLCKYIO

ACATCIbHOCTb MHANBUYAJIbHO U B rpynne;

- OBnajieHNe YHUBEPCATbHBIMH YIeOHBIMY MO3HABATEIILHBIMH
JIEHCTBUSIMU:

B) paboTa ¢ nHdopmaruei:

- BJIIQACTH HaBbBIKaMU TMOJIYyYCHUA I/IH(i)OpMaI_H/II/I u3
WCTOYHUKOB DA3HBIX THUIIOB, CAMOCTOSTENHHO OCYIIECTBISTH ITOHCK,
aHaINn3, CHCTEMaTH3aluio ¢ MHTEPIPETALHIO
MHGOPMAIIUH Pa3JINIHBIX BHIOB U GOPM HpPEACTaBICHHS,;

- co3maBaTh  TEKCTBI B DasNMYHBIX  (opmarax cC
HasHaueHWs WHPOpPMAIMK W  IIENIeBOH  ayAWTOPHH,
ONTUMAJIBHYIO (HOPMY IPEACTABICHUS M BU3YaTH3aINH,

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

- HCIIOJIb30BAaTh cpencTBa UHPOPMALMOHHBIX u

KOMMYHUKAIIMOHHBIX ~ TE€XHOJOTMH B  pELIEHMH  KOTHUTHBHBIX,

KOMMYHUKATHBHBIX | OpraHM3allMOHHBIX 3ajad c

coOmoaeHreM TpeOoBaHMIA SPrOHOMUKH, TEXHUKHI

0e30MacHOCTH,  THTHEHBI,  pecypcocOepekeHHs,  NPaBOBBIX U

9TUUECKUX HOPM, HOPM UH(OPMALUOHHON 6€3011aCHOCTH;

- BlajieTh HaBBIKAMU pacro3HaBaHUS U 3aIUTHI

uHpopManuy, “HGOpPMaIUOHHON 0€30I1aCHOCTH JIUYHOCTH.
OK 03. IlnanupoBath u | B 06nacT AyXOBHO-HPABCTBEHHOTO BOCIUTAHHMS: - BIAJETh  OCHOBHBIMM  METOJaMM  HAY4YHOIO  [O3HAHHA,
peann30BbIBATH - chopMupoBaHHOCTH HPaBCTBEHHOI'O CO3HaHHS, UCHONB3yeMbIMH B (H3MKE. IPOBOAUTH MpAMBIE U KOCBEHHBIE
c0oOCTBEHHOE 3TUYECKOI0 IIOBEICHMUS; U3MepeHUsT (PU3NYECKUX BEIIMYHH, BBIOMpAs ONTHMAJBHBIA CIIOCOO
HpO(I)CCCI/IOHaHBHOC n - CHOCO6HOCTL OLICHUBATh CUTYyaluIo u IIpUHUMATh HU3MEPCHUA n HCTIOJIb3Ys HU3BCCTHBIC MCTOJbI
JUYHOCTHOE pa3sBUTHE, | OCO3HAHHbBIC perieHus, OPUCHTHPYSCh Ha MOpaJIbHO- | OLIEHKM HOIPEIIHOCTEH u3MepeHuil, NpOBOIUTH  UCCIIEN0BAaHUE
IpeNIPUHUMATENBCKYIO HPaBCTBEHHbIC HOPMBI M [ICHHOCTH, 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH c UCIIOBb30BaHUEM
JeATEIbHOCTh B | - OCO3HAaHHE JHMYHOIO BKJaga B IMOCTPOCHHE YCTOIYHBOIO OPSIMBIX u3MepeHull, OOBICHATH HOJTyYEeHHbIE
npodeccHOHaNbHON Oyny1ero; pe3yJIbTaTHl, UCTIONB3YST  (PU3WYECKHE  TEOPHH,  3aKOHBl W
cepe, HCIOJIB30BaTh | - OTBETCTBEHHOE OTHOIICHHE K CBOMM DPOAUTENAM U (WIM) APYTHUM | IOHATUS, U  [JeJaTh BBIBOJBI, COOMIOAaTh IpaBUila 0E30MaCHOro

3HaHMS 1O (PUHAHCOBOU
IPaMOTHOCTH B Pa3iIMYHbIX
KHM3HEHHBIX CUTYaIHAX

4Yll€eHaM CEMbH, CO3JaHMI0 CEMBHM Ha
OPUHATHS ~ LIGHHOCTEH  CEMEHHOM  JKU3HHU
TpazuuusamMu HaponoB Poccuy;

OBnafeHne YHUBEPCATbHBIMU PETYIATHBHBIMU ACHCTBHSIMU
a) caMOOpPraHU3aLus:

OCHOBC OCO3HAaHHOTO
B COOTBCTCTBHH C

- CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIbHY O
ACATCIBbHOCTD, BBISABJIATH HpO6HeMLI, CTaBUTH nu
dbopMyaupoBath  COOCTBEHHBIE  3amaud B 00pa3oBaTeIbHOM

JIEATEIIBHOCTH U )KU3HEHHBIX CUTYyalUsX;

- CaMOCTOSITEJIbHO COCTaBJISITh IJIaH pEHICHHs MpoOJeMbl C y4yeToM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;
- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

Croco0CTBOBaTh (POPMUPOBAHUIO H TIPOSBICHUIO IIUPOKOU 3PYIUIHA
B Pa3HBIX 00JIACTSIX 3HAHUH, OCTOSIHHO TTOBBIIIATH CBOH
00pa3oBaTeNbHbIi U KYJIBTYPHBIH YPOBEHb; ) CAMOKOHTPOJIB!
WCIIONIb30BaTh IIPUEMBI peQIIEKCHH Ul OLIEHKH CHTYallWH, BEIOOpa
BEPHOI'0 PEILIECHMUS,;

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

B) SMOIIMOHATBHBIH HHTEJIEKT, [IpeAnoJararomun
c(OpPMHUPOBAHHOCTH:
BHYTpPEHHEM MOTHBALIMH, BKJIIOUAIOLIEH CTPEMJICHHE K

TpyZla TpH MPOBEJACHUU  WCCICAOBAHMH B  paMKaXx  y4eOHOro
JKCIICPUMEHTA u y4eOHO-HUCCIIEIOBATEIILCKON
JIEATEILHOCTH c HCIIOIL30BAHUEM U POBBIX
HU3MEPUTEIILHBIX YCTPONCTB u 1a60paToOPHOTO
obopyaoBanusi; CGHOPMHUPOBAHHOCTh MPEJCTABICHHH O MeEToaax
NOJYYCeHUST HAYYHBIX ACTPOHOMHYECKHX 3HAHMH -  OBJIAJCTh
(copmupoBatb TIPEICTABIICHM) TIpaBHJIAMUA 3aIIACH

¢du3nIecKux dopmyn penbeHO-TOUCTHOH CHCTEMBI
obo3nauennii  JI.  Bpaiins (s cnenbix M cnaboOBHASAIINX
oOyJaromuxcs).
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JIOCTHXKEHHUIO LIEH U YCHeXy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHUE
JIeHCTBOBATh, HCXOAS U3 CBOUX BO3MOKHOCTEH;

- DMIIaTHH, BKJIIOYAIOIIEH CII0COOHOCTD [MOHUMAaTh
SMOIIMOHANIBHOE  COCTOSIHWE  JIPYTMX,  YYHUTBIBaTb  €ro  Tpu
OCYIIECTBICHAN KOMMYHHUKAIINH, CIIOCOOHOCTP K COYYBCTBUIO U
COMEpEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX  CIOCOOHOCTH
BBICTpauBaTh  OTHOWIEHWUS C  JPYTMMH  JIIOJIbMH,  3a00TUThCH,
OPOSIBIIATh MHTEPEC U Pa3peniaTh KOHMIUKTHI.

O dekTuBHO
B3aUMO/ICIICTBOBATh
paboTaTh B KOJUICKTHBE U

TOTOBHOCTB U CIOCOOHOCTH K  00pa3oBaHUIO u
CaMOpa3BUTHIO,  CaMOCTOSITENBHOCTH M CAMOOINPEICNCHUIO, -
OBJIaJICHUC HaBBIKAMHY4EOHO-UCCIIEA0BATENLCKOM, TPOEKTHOW H
COIMAEHOH EATENFHOCTH,;

Osnanenne YHUBEPCATbHBIMH KOMMYHHKaTHBHBIMH

JIEACTBUAMMU:

0) coBMecTHas AEITEIbHOCTD.

- IOHMUMAaTh U HWCIOJb30BaTh MPECUMYIICCTBA KOMAaHIHOW U
WHIUBUAYAILHON pabOTHI,

- IPUHUAMATD ey COBMECTHOMI NEATEIbHOCTH,
OpPraHU30BHIBAThH u KOOPJIUHUPOBAThH necTBU o ee
JOCTHXKEHHIO: COCTABJATh IUIaH JACUCTBHUI, pacmupelensiTh poiau ¢
YY4ETOM MHEHHUH y4YacTHHKOB O0O0CYXJIaTh pE3yJIbTaThl COBMECTHOM
paboTHI;

- KOOPJAWMHHUPOBATH U BBIIOIHATE paboty B yCIOBHSIX
peaTbpHOTO, BHPTYaJIbHOTO u KOMOWHUPOBAHHOTO
B3aMMOJIENCTBUS;

- OCYWIECTBJIATH  MO3UTHUBHOE  CTpaTErMuecKoe  TMOBEJIEHHE B
Pa3IUIHBIX CUTYAIHSAX, TPOSIBIIST TBOPYECTBO 31

BOOOpakeHHe, OBITh MHUIIMATHBHBIM
OBnazeHne YHUBEPCATIbHBIMU PETYISTUBHBIMU IEHCTBUSMHU: T)
HPUHATHE Ce0sI U IPyTHUX JIIO/EH:
- IPUHMMAaTh MOTHUBBI W apryMEHThl JpYrMX JIIOJCH IIpu aHauu3e
PE3yJIbTaTOB JESTEIBHOCTH;
- MIpU3HABATh CBOE MPABO M MIPABO JIPYTUX JIIOACH Ha OMINOKH, Pa3BUBATh
CIIOCOOHOCTh NMOHUMATh MHUP C TO3HIIMH JIPYTOTO YEJIOBEKA.

- OBJIAJIETh YMEHUSIMH paboTaTh B TPYIIIE C BBINOJIHEHHEM Pa3IUYHbBIX
COLIMANBHBIX poJiell, NIaHupoBaTh paboOTy TPYHIMbI, paIHOHAIBHO
pacIpenenarsb JIeSATENbHOCTh B HECTaHJAPTHBIX  CHUTyalUsX,
aJIcKBaTHO OLICHUBATh BKJIAJ Ka)KJOT'O u3 Y4aCTHUKOB

IPYNIbl B pelieHre paccMaTpuBaeMOii IPOOIIEMBI.

OcCyIecTBIATh

B 00nacTu 3cTeTHUECKOTO BOCITUTAHUS:

- yMeTh paclo3HaBaTh (U3MUECKHE SBICHMS (TIPOLECCH) H

YCTHY}0O M IHUCBbMEHHYIO | - 3CTETHYECKOE OTHOLICHHE K MHpPY, BKIIOUas JCTETUKY OOBSCHAT, WX Ha OCHOBE UW3YYCHHBIX 3aKOHOB. PaBHOMEPHOE
KOMMYHHUKAITHIO Hay4YHOTO TBOPYECTBA, MPHUCYIIETO (GU3NIECKOH HAyKe; U  PaBHOYCKOPEHHOE MPSIMOJMHEHHOE NIBIIKEHHE,
rocy1apCTBEHHOM - CIOCOOHOCTh BOCIPUHUMATH Pa3IHUYHBIC BUABI UCKYCCTBA, TPAIUIMK | CBOOOIHOE IajicHue Tell, JIBHOKCHHE 0  OKpPYXHOCTH,
Poccuiickoit denepaunu ¢ | ¥ TBOPYECTBO CBOErO M JPYTMX HAPOJOB, OINYIIATH SMOIMOHANBEHOE | WHEPIHS, B3aHMMOJICHCTBHE TEN, KOjJeOaTeIbHOE JIBIOKCHHE,

0coOeHHOCTEH | BO3JEHCTBHE HCKYCCTBA,; pPE30HAHC, BOTHOBOE JIBUKCHHE; nuhdysms, OpOYHOBCKOE
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COIIMAIBHOTO u
KyJIBTYpHOTO KOHTEKCTa

JIMYHOCTU U OGHIeCTBa
OTHHYCCKUX

- yOeXJAEeHHOCTh B 3HAYUMOCTH  JJIS
OTEYECTBEHHOTO U MHPOBOTO HCKYCCTBA,
KyJIbTYPHBIX TPaAULMNA 1 HAPOAHOTO TBOPUECTBRA;
TOTOBHOCTh K CaMOBBIPAXXEHHIO B Pa3HBIX BUAAX MCKYCCTBA,
CTpeMJICHHE MPOSIBIIATH KauecTBa TBOpUECKOM In4HOCTH; OBNajgeHne

YHUBEPCATIbHBIMH KOMMYHHKaTHBHBIMH
IEUCTBUSIMU:
a) obmIeHue:
- OCYILECTBIIATH KOMMYHHUKAIIUH BO BCEX chepax KU3HH,
- pacrmio3HaBaTh HeBepOalbHBIE CPEICTBA o01eHus,
IIOHHUMATh 3HAYCHHUEC COLMAJIbHBIX 3HAKOB, paCHO?)HaBaT])
OPEANOChUIKA  KOH(IUKTHBIX — CHTYaI[Hid M CcMAT4aTh
KOH(IIUKTHI,

- Pa3BCpHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3pCHUA C
HCIOJIb30BAHUEM SA3BIKOBBIX CPEACTB.

JABWKCHUE, CTPOCHUC X(HZ[KOCTGﬁ " TBEPAbIX TCJ, U3BMCHCHUC o0BeMa

TN MIpH HarpeBaHUHU (oxmaxaeHun), TETIIOBOE
paBHOBECHE, UCTIapeHHE, KOHJEHCALs, TUTIABJICHHE,
KPUCTAJUIM3alus], KUIIEHUE, BIAXHOCTb BO3JyXa, CBA3b CpeAHEH
KMHETUYECKOH ~ DHEPrMM  TEIJIOBOTO  JBIDKEHHS MOJEKYl  C
aOCONIIOTHOH — TeMmepaTypoill, TMOBEHIIICHUE JABICHUS Ta3a IPH €ro
HarpeBaHWH B 3aKPBITOM COCYIE, CBS3b MEXIY rapaMeTpaMu

COCTOSIHUS rasa B U30MpOLECcCax;  AIIEKTPU3ALUL
TN, B3aUMOJCHCTBHE 3aps0B,  HAarpeBaHHE  INPOBOAHUKA  C
TOKOM, B3aHMOJEHCTBHE MarfuToB, JIEKTPOMArHATHAS

UHAYKOUA, }leﬁCTBHe MAar"iuTHOI'O IIOJIA Ha MPOBOJHHK C TOKOM u

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

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

BO3HHKHOBCHHUE JIMHECHIATOIO CIICKTpa aToOMa BOAOPOJA,
CCTCCTBCHHAA M UICKYCCTBCHHAA PAAUOAKTUBHOCTD.

OK 06. CopeiicTBOBaTh
COXPaHCHHIO

OKpYy Karomen Cpensl,
pecypcocOepexeHuto,
NPUMEHATh 3HaHUSA 00
N3MEHEHHU KJIMMara,
MIPUHIUIBL  OEPEeKINBOTO
MIPOM3BOJICTBA,
3pPEKTUBHO IEHCTBOBATH
B Ype3BhIYATHBIX
CUTYaIHAX

B ob6nacTy 5K0IOTHYECKOTO BOCIUTAHUS:

- chopMHPOBAHHOCTh IKOJOTUYECKOW KyJIbTYpbHI, MOHUMaHHE BIUSHHS
COLMATEHO-?KOHOMUYECKHIX TIPOIIECCOB Ha

COCTOSHHE  TPHUPONHOM W  CONUANBHOM  Cpelbl,  OCO3HaHUE

rJ00aIbHOTO XapaKkTepa dKOJIOTHYECKUX IPOodIeM;

- MJIAHUPOBAaHUE U OCYLIECTBJIEHUE JEHCTBUI B OKpYyKarolel cpefe Ha

OCHOBE 3HAHMA IIeNiell YCTOWYMBOTO pa3BUTHS YEIOBEUCCTBA,

aKTHBHOE HETIpUATHE JIEHCTBUH, MIPUHOCATINX Bpen
OKpY’Karolleu cpeje;
- YMEHUE IMPOTrHO3UPOBATH HC6J’IaFOHpI/IHTHBIe 3KOJIOTUYECCKUC

MOCJIENCTBUS NMPEeIIPUHUMAEMbIX JEHCTBUH, MperoTBpanaTh ux;
- pacIIUpEHHE  OMbITa JEATEIBHOCTH  DKOJIOTHYECKOM
HAIpaBJISHHOCTH HA OCHOBE 3HaHMH 110 (PU3HKe.

- Cq)OpMPIpOBaTL YMCHUA TIPUMCHATH IOJYYCHHBIC 3HAHUA JIA

OOBSCHEHUS  YCIOBHH  TpOTEKaHMs  (PU3MYECKUX SBICHHMH B
mpupose W JUIA OPUHATHS — NPAKTHYECKMX pEIIeHHH B
MOBCE/IHEBHOM  JKM3HM Uil oOecnedeHus Oe30MacHOCTH TP

oOpareHnu ¢ OBITOBBIMU NPHOOPAMU U TEXHHUYECKHUMHU yCTPOICTBAMH,
COXPaHEHHUS 37I0POBbs U COOTIOJEHUS HOPM  3KOJIOTHYECKOTO

MOBEJICHUS B OKpyXarmomieil  cpene, MOHUMaHHUE
HEOOXO/JMMOCTH MPUMEHEHHSI JIOCTIKEHUH (GU3UKM M TEXHOJIOTHIA
JUISL pallMOHAIIBHOTO IPUPOJIOIONIb30BAHUS.
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2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHUIIIMHBI M BH/IbI Y4e0HOH padoThl

. Bceero CemecTpbl

Bun yuebnoit pabotbl 4ACOB 1 5
YyeOHasi Harpy3Ka (Bcero) 78 32 46
AyauTopHbIe 3aHATHS (BCEro) 78 32 46
B ToM gncie:
3aHATHSA JIEKIIMOHHOI'O TUIIA 38 16 22
MIPAKTUYECKHUE 3aHATUS (TPAKTUKYMBI) 40 16 24
n1a0b0paTOPHBIE 3aHATHS
ITpomexxyTouHas arrectanus (3K3aMeH/3a4eT/aud.3a4uer) aud.3ader
OO0mmast TpyI0eMKOCTh 78 32 46

2.2. CTpyKTYypa IMCHUILINHBI!

KoauuecTBo AYJIUTOPHBIX YaCOB

HaumeHoBaHue pa3iesioB U TeM

Bcero

Teopernyeck
oe o0y4eHHe

IIpakTHyeck
ue 3aHATHSA

Pa3zpgen 1. Mexanuka

BBenenne Tema 1.1. ®usuka — QyHIaMeHTaNbHAS
Hayka o npupojae. Kunemarnka MarepraibHOM TOUKHU

Tema 1.2. JInnamuka

Tema 1.3. 3akOHBI COXpaHEHUS] B MEXAHUKE

Tema 1.4. Mexannuyeckue Kojae0aHusg U BOJIHBI

Paznen 2. OcHOBBI MOJIEKYJSAPDHOH (U3UKH U
TEePMOAMHAMHUKH

D (NNININ DN

O NN DN

Tema 2.1. OCHOBBI MOJEKYJISPHOW KHHETHUECKOU
teopuH. MneanbHbli ra3

Tema 2.2 M3omporiecchl: 3aKOHBI B MX rpaduaeckoe
MIpeJICTaBJICHHE

Tema 2.3 OcHoBBI TepMonuHamuku. llepBoe Hawamo
TEPMOJMHAMHKHU U €ro npuMeHeHue. Bropoe Hauano
tepmoauHamMuku. KIIJI. Iukia Kapno

o

N

N

Tema 2.5. CBOICTBO MapoB, )KUIKOCTEH, TBEPBIX T

N

Pazgen 3. DjekTpoguHAMHKA

=
o

Tema 3.1. DnexTpocTaTuka

Tema 3.2. I1oCTOIHHBII TOK

Tema 3.3. MarauTHBIE ABJICHUA

Tewma 3.4 DnekTpoMarauTHasi MHIYKIUS

Tewma 3.5. DnexkTpoMarHuTHBIC KOJICOAHUS U BOJHBI

Pa3gen 4. OnTuka

Tewma 4.1. Ilpupona cBeta. OcHOBBI (HOTOMETPHUH

Tema 4.2 DnemMeHThl reoMeTpuyeckoi onTuku ToHKHe

NN EEE NS

NINDODINNININIDN

NN o NN NN N BN
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muH3bl.  [loctpoenne wu300pakeHuil B JHMH3aX U
3epKanax

Tewma 4.3. BoJIHOBBIE CBOMCTBA CBETA 4 2 2
Pazgen 5. OcHOBBI cHeuMajJbLHOW  TeOpUH 4 2 2
OTHOCUTEJIbHOCTH

Tema 5.1 OCHOBBI CIeHHAIbHOMN TEOpUHU

OTHOCHUTEJIHOCTH. [Toctynarst OHHIITENWHA. 4 2 2
[IpeobpazoBanus Jlopenia.

Pa3nes 6. DiieMeHTHI KBAHTOBOM (U3NKHN 12 6 6
Tema 6.1 KsanToBas onruka 4 2 2
Tewma 6.2 DneMeHThI GU3HKK aToMa 4 2 2
Tema 6.3 DneMeHTBl (QHU3UKM aTOMHOTO sApa H 4 2 5
AJIEMEHTAPHbBIX YaCTHII

Bcero mo quciuninae 78 38 40
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2.3. TemaT4yecKkMii IJIAH U COAepPKaHMe YUeOHON TUCUMIIMHBI «DU3NKa)»

HaunumenoBanue
pa3aesioB U TeM

Copep:xanue yueOHOro MaTepuasa
NPaKTHYEeCKUEe 3aHATHUS U CAMOCTOSAITE/IbHAas
paboTta o0yuarouerocs

O0LeMm
4acoB

dopmHpyeMble
KOMIIeTCHIIUH

1

2

3

4

1. Mexanuka

Conep:xanue yueOHOro MaTepuaJia

Jlexnun

Tema 1.1. ®usuka — pyHnameHTagbHas HAyKa
o npupoze. 3HaueHue GU3UKHU MPU OCBOSHUH
npodeccuit CI1O u cnenmansaocteii CIIO.
Kunematuka maTepuaabHON TOYKH

Tema 1.2. Jlunamuka

Tema 1.3. 3aK0oHBI COXpaHEHUSI B MEXaHUKE
Tema 1.5. Mexanndeckue KoJieOaHHs U BOJHBI

8

[pakTnyeckue (JiadopaTopHbie) 3aHATHS
HccnenoBanue IBUKEHUS Tella MO I€UCTBUEM
MOCTOSIHHOM CHUJIBL.

N3ydeHue 3aKkoHa COXpaHEHUS UMITYJIbCA.
CoxpaHeHue MeXaHU4eCKOU YHEPTHH MPU
JBUKEHHUM TeJa M0 JEHCTBUEM CUJI TSDKECTH U
YIPYTOCTH.

CpaBHeHune paboThl CHIIBI C U3MEHEHUEM
KMHETUYECKOM SHEPTUU Tena.

N3ydeHne 3aKOHOB COXPAaHEHUs Ha IpUMeEpe
yJapa mapoB U 0aJUTMCTUYECKOTO MasiTHHUKA.
N3ydeHrne ocoOEHHOCTEN CUITbI TPEHMUS
(CKOJIB)KCHHS).

OK 01
OK 02
OK 05
OK 06

2. OcHOBBI
MOJIEKY I PHO#
(puszuxu u
TEePMOAMHAMHUKH

Conep:xanue yueOHOTro MaTepHaJia
Jlekumnu

Tema 2.1. OCHOBBI MOJIEKYJIIPHOM
KHMHETUYECKON Teopun. neanpHbli ra3
Tema 2.2 M3omporiecchl: 3aKOHBI U UX
rpaduyeckoe npeacTaBIeHue

Tema 2.3 OcHoBbl TepMoarHaMUKH. [lepBoe
HayaJio TEPMOJMHAMUKHU U €r0 TPUMEHEHUE.
Bropoe Hauano repmonnHamuku. KITZ. [uxn
Kapno

Tema 2.5. CBOICTBO MapoOB, )KUIKOCTEH,
TBEPJBIX TEJ

IIpakTuyeckue (1adopaTopHbIe) 3aHATHS
W3mepenne BIa)KHOCTH BO3yXa.

M3mepenne NoBEpXHOCTHOIO HATSKEHUS
KUJKOCTH.

HaGnroneHue npouecca KpucTan3anium
N3zyuenue nepopmanuu pactsokeHus. Mzyuenue
TEIJIOBOTO PACIINPEHUS TBEPABIX TEIN.
M3yueHne ocobeHHOCTEH TEMI0BOro

OK 01
OK 04
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pacCIIMpPEHHUs] BOJBIL.

3.
DJIeKTPOAMHAMHUKA

Conep:kanue y4eOHOT0 MaTepHuaJa
Jlekuun

Tema 3.1. DnekTpocTatrka

Tema 3.2. IlocTossHHBIN TOK

Tema 3.3. MarHuTHbIC ABJICHUS

Tema 3.4 DnekTpoMaroHuTHasE UHIYKIUS
Tema 3.5. DnexkTpoMarHuTHBIC KoJIeOaHUS U
BOJIHBI

10

IMpakTnyeckue (JiadopaTopHbie) 3aHATHS
W3ydenue 3akona Oma JIJisl y4acTKa IIeTH,
MOCJIEA0BATEIBHOIO U HapaliIeIbHOTO
COCTMHEHUS TIPOBOIHUKOB.

N3ydenue 3akona Oma 1151 TOJIHOM LEMH.
W3ydeHue BICHUS dJEKTPOMArHUTHON
UHAYKIINU.

Omnpenenenne ko3 HUIIMEHTA ITOJIE3HOTO
JEHCTBUS DIIEKTPUYECKOTO YalHUKA.
OnpeneneHne TeMIepaTypbl HUTH JIAMITBI
HaKaJUBaHUSI.

Onpenenenne DJIC 1 BHyTpEHHETO
COIMPOTHUBIICHUSI UICTOYHHUKA HAMPSIKEHHUSI.

10

OK 01
OK 03
OK 06

4. OnTuka

Conep:xanue yueOHOTro MaTepHaJia
Jleknuu

Tema 4.1. Ilpupona ceera. OCHOBBI
dboTomeTpun

Tema 4.2 DneMeHTbl TEOMETPUUYECKON ONTHUKU
Tonkue nunH3bl. [locTpoeHne n300pakeHnii B
JIMH3aX U 3epKajiax

Tewma 4.3. BonHOBBIE CBOWCTBA CBETA

IIpakTuyeckue (1adopaTopHbIe) 3aHATHS
N3yuenne nzo0pakeHust MpeIMETOB B TOHKOM
JIMH3E.

N3yuenue natepdepeHun 1 Audpaxium ceeta.
I'pagynpoBKa CIIEKTPOCKOIIA U ONPEACICHUE
JUIMHBI BOJIHBI CIIEKTPAJIBHBIX JINHUM.

OK 01
OK 02
OK 05

5. OcHoBBI
crenuaJbLHOI
TeOpHuH
OTHOCHUTEJIBLHOCTH

Conep:xxanue yueOHOro MaTepuaJia
Jlexkuuu

Tema 5.1 OcHOBBI cielMaIbLHOM Teopun
OTHOCUTENBHOCTH. [locTynarel DifHIITENHHA.
[TpeoOpazoBanus JlopeHria.

IIpakTnyeckue (J1a0opaTopHbIE) 3aHATHSA
WMHBapraHTHOCTh MOJYJIsl CKOPOCTH CBETA B
BakyyMme. [loctynars! DiiHmITEHHA.
[IpocTpaHCTBO M BpeMs CIIEHHATIEHON TEOPUU
OTHOCUTENIBHOCTH. CBS3b MacChl U SJHEPTUH
CBOOOJTHOM YaCTHIIBI. DHEPTHUs TTOKOSI.

OK 01
OK 04
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6. Dy1eMeHThI
KBAHTOBOW (QU3NKHU

Coaepxxanue yqyeOHOIro MaTepuasa

Jlekuun

Tema 6.1 KBanToBas onrtuka

Tema 6.2 DneMeHTHI GU3UKH aToMa

Tema 6.3 DnemMeHThl (PU3UKH ATOMHOTO Spa U
AJIEMEHTAPHbIX YaCTHII

IIpakTnyeckue (1aGopaTopHbIe) 3aHATUS
1. Pacuer MmakcuManbHON KHHETUYECKON
SHEPTUU IEKTPOHOB NPU POTOIIEKTPUIECKOM
s dexre.

Omnpenenenne padOThI BBIXOAA AIEKTPOHA 110
rpauKy 3aBUCUMOCTH MaKCHMAJIbHOM
KUHETHYECKOU YHEPTUHU (POTOINEKTPOHOB OT
4acTOThl cBeTa. Mi3MepeHue paboTsl BbIXOa
AIIEKTPOHA.

2. Pacuer 4acTOThI U JJIMHBI BOJIHBI
UCITYCKaeMOT'0 CBEeTa NP Iepexo/ie aToma
BOJIOPO/1a U3 OHOI'0 CTAL[MIOHAPHOTO COCTOSIHUS
B Ipyroe.

3. PacueT sHepruu cBs3M aTOMHBIX sLJIED.
Onpeznenenne 3apsiia © MAaCCOBOTO YHUCIIa
aTOMHOTO 51ipa, BOZHUKAIOLIETO B PE3YJIbTaTe
panMoaKTUBHOTO pacraja. Beraucnenue
SHEPIuu, 0CBOOOXKAAOLIEHC TpU
panmoakTuBHOM pacmaze. OnpeneneHue
IPOAYKTOB siZIepHON peakuuu. Boeruncienne
SHEPTUH, OCBOOOKAAIOMIECHCS IPU SACPHBIX
PEAKIMSIX.

OK 01
OK 02
OK 03

BCEI'O

78

s xapakmepucmuku yposHs 0C80eHUs Y1eOH020 Mamepuaia UCnoIb3yIOmcs cledyouue

0003HaYeHUA:

1. — o3nakomumenvHolll (Y3HABAHUE paHee U3YUEHHBIX 00BEKMO8, CBOUCME);
2. — penpoOyKmugHblil (8blNOIHEHUe 0esIMebHOCMU N0 00PA3yy, UHCMPYKYUU UU NOO
PYKOBOOCMBOM) 3. — NPOOYKMUBHDBLLUL (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOJIHEHUE

desmenbHOCMU, peuleHue npodIeMHbIX 3a0ay)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI
2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Cxopoctb. PaBHOMEpPHOE NPSAMOJIMHENHOE IBUKEHHE.
Yckopenue. PaBHonepeMeHHOE NPSMOIMHENHOE ABUKEHHE.
CBobonHoe najeHue. [IBuxenue tena, OpoIeHHOro noj yriaiom
K TOpU30HTY. PaBHOMEpHOE IBUKEHHE IO OKPY>KHOCTH.
3akonbl MexaHuku Herotona. [lepBriii 3axoH HetoToHa. Cuna.
Macca. Umnynbe. Bropoit 3akon HeroToHa. OCHOBHOM 3aKOH
KJIaCCUYeCKOM AMHaMuKH. Tperuii 3akoH HploToHa. 3akoH
BCEMMpPHOTI0 TsAroreHus. ['paButannonHoe nose. Cuia TsXKeCTu.
Bec. CriocoOw1 n3mepenust Mmacchbl Tell. CHiTbl B MEXaHHUKE.

3aK0oHEBI COXpaHCHHA B MCXAaHHUKCE. 3aKoH COXPAaHCHUS UMITYJIbCA.

PeaxtuBHoe nBmwkeHne. Pabora cuiiel. PaboTa moTeHIambHbIX
cwl. MomHocts. DHeprus. Kunerndeckas sHeprusi.
[ToreHunanbHast 3HEprus. 3aKOH COXpPaHEHUS MEXaHUUYECKOM
sHepruu. [IpuMeHeHne 3aK0HOB COXPaHEHUS.

JeMoHCTpanuu

3aBUCUMOCTb TPACKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Byl MexaHN4ECKOTO ABUKEHHUS.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT €70 MACCHI U CUJIBL,
neiictByronelt Ha Teno. CiokeHue CHil.

PaBeHCTBO M IPOTHBONOJIOKHOCTD HAIIPABJICHUS CUJI JENCTBUSA
Y TIPOTUBOJICHCTBUS. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT
nepopmanuu. Cuisl TpeHus. Hesecomocts. PeakTrBHOE
nBrxeHue. [lepexo NOTeHIIMaIBHON SHEPTUH B KHHETUYECKYIO
U 00paTHO.

No | HaumenoBan dopma
pasxn | ue pas3zuenos Coneprxanue pasjena TEKYLIETO
ena U TEM KOHTPOJIA
1 2 3 4
Brenenne ®dusnka — QyHIaMEeHTaIbHAS HAYKa O TIPUPOJIC. vV, T
EcrecTBEeHHO-Hay4YHbII METOJ TO3HAHUS, M0 BO3MOKHOCTH U
TPAHUIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPUS B IIpoOLIEcCe
MO3HAHUS MPUPOJILL. MojenupoBanue (GU3NIECKUX SBICHHUNA U
npoueccoB. Posib 3kcriepuMeHTa U TEOpUu B MpoIecce
no3Hanus npupoasl. uznueckas sennurHa. [lorpemnoctu
u3MepeHuil pusnueckux BenuunH. Ousnueckue 3aKOHbI.
['panuiibl mpuMeHUMOCTH (pru3nyYecKknx 3akoHOB. [loHsTHE O
buznyeckoil kapTuHe Mupa. 3HaueHue (GU3UKU IPU OCBOCHUU
npodeccuit CI1O u cneunansHocreit CIIO.
1 MexaHnka Kunematuka. Mexanuueckoe npmxenue. [lepememenne. [lyts. | YV, KP
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OcHOBBI
MOJICKYJISIPH
oif pu3uKu u
TEPMOIMHAM
UKU

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. VieanbHblii ras.
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KMHETHYECKOM TEOPHH.
Pasmepsl 1 Macca MOJIEKYJI U aTOMOB. bpOYHOBCKOE JIBUYKEHUE.
Juddyzus. Cuiibl 1 S3HEPrUst MEKMOJIEKYIISIPHOTO
B3auMoJieiicTBus. CTpoeHne ra3000pa3HbIX, JKUAKUX U TBEPIBIX
Ten. CKOpOCTH JBUKECHHS MOJIEKYJI U UX U3MEPEHHUE.
Wneanbueiii ra3. [laBnenue raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON Teopuu razoB. TeMmeparypa u ee
u3Mepenue. ['a30Bbie 3aKOHBI. AOCOTIOTHBIN HYIb
TeMueparypsl. TepMoauHaMuUecKas IKajaa TEMIIEpaTypBbl.
YpaBHEHHE COCTOSIHUSA UACAIBHOTO ra3a. MossipHas razoBast
IIOCTOSIHHASI.

OcHoBbI TEpMOAUMHAMUKHN. OCHOBHBIE TOHATHSI U OTIPEEIICHUS.
BHyTpeHHss 9HEprus cUCTeMbl. BHYTpeHHsIs SHEprUs
ueanbHOTo ra3a. Pabora u terora kak (opMbl iepeaadn
sHepruu. TennoeMKocTs. Y ienbHast TEMI0EMKOCTh. Y paBHEHUE
TerutoBoro 6ananca. [lepBoe Hayao TepMOANHAMUKH.
AnmabatHsblii iporecce. [IpuHImI AeiicTBUS TETIIOBOM MAIIWHBIL.
KIIJ] TemioBoro nsuraresns. Bropoe Hayano TepMOJANHAMUKH.
TepmoanHaMuueckas 1mKaga Temneparyp. Xoja0anIbHbIE
MaimuHbl. Ternossle neuratenu. OxpaHa Npupombl.

CaoiictBa napoB. Ucnapenue u konaeHcanusa. HaceimeHasii
nap ¥ ero cBoWcTBa. AGCONIOTHAS M OTHOCUTENbHAS BIAXKHOCTb
Bo3ayxa. Touka pocbl. Kunenue. 3aBUCUMOCTb TEMIIEpATyphl
KHIIEHUs OT JaBieHus. [leperperslil map u ero UCIoJIb30BaHUE B
TEXHHUKE.

CaolicTBa )XHIKOCTEN. XapaKTEPUCTUKA KUAKOTO COCTOSHUS
BeniecTBa. [10BEpXHOCTHBIN c10M KUAKOCTU. DHEPrus
IIOBEPXHOCTHOTO CJI0s. SIBJIEHNS HA TPAHULIE KUIKOCTHU C
TBEpAbIM TenoM. Kanumisipuble siBieHus.

CBolicTBa TBEPIBIX TEJ. XapaKTEPUCTHKA TBEPIOTO COCTOSHHUS
BellecTBa. YIIpyrue CBOMCTBA TBEPABIX Tell. 3akoH ['yka.
MexaHnueckue CBOMCTBA TBEPABIX TeNl. TeIoBoe pacliupeHue
TBEPABIX TEN U )KUAKOCTEH. [1naBnenue u kpuctaimsanus.
JeMoHcTpanmun

JBmwxenue 6poyHoBckux yactuil. Juddy3us. Mzmenenune
JIaBJICHMs ra3a ¢ U3MEHEHUEM TEMIIEPATypPhl IPU OCTOSTHHOM
o0wveme. M3orepmuueckuiil 1 n300apHsbIi mpoueccsl. MzmMenenue
BHYTPEHHEH 3HEpruu TeJ IpU coBepieHnH padoTel. Moaenu
TEIUIOBbIX JBUrareneil. Kunenue Boabl Npy NOHMKEHHOM
nasieHud. [lcuxpomerp u rurpomerp. SIBneHus
MOBEPXHOCTHOTO HATSXKEHUS M cMaunBaHusi. Kpucramisl,
amMop(QHbIe BELIECTBA, JKUIKOKPUCTAJUINYECKHE Tela.

DIEeKTpOANH
amHKa

DNeKTpUUECKU TOK B MeTaJuIax. DJNEeKTPOHHbIN ra3. Pabora
BBIX0/1a. DJIEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOJIN3.
3akonbl Dapajnesd. [[pumeHeHne JIeKTPOIN3a B TEXHUKE.
DIIEKTPUUYECKHI TOK B ra3ax U BakyyMme. Monuzaius raza. Bussl
razoBbIX pa3psaoB. [lonstue o nnasme. CBoiicTBa 1
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IIPUMEHEHHNE IEKTPOHHBIX MTYYKOB. DJIEKTPUUECKUN TOK B
noaynpoBogHuKax. CoOCTBEHHas: IPOBOJUMOCTb
NOJIyIPOBOIHUKOB. [1071yIIpOBOJHUKOBEIE TPHUOOPHI.
DJIEKTPUYECKOE MOJIe. DICKTPUUECKHUE 3apsiibl. 3aKOH
coxpaHeHus 3apsna. 3akoH Kynona. DnexTpuueckoe nosie.
HanpsxenHocTh anexkTpuyeckoro nosst. [punnun
CYINEpHO3UIMHU 1osiel. PaboTa cuil 371eKTpoCcTaTHIECKOIO MOJIS.
[Torennuan. Pa3HOCTh NOTEHIIMATIOB. DKBUIIOTEHIMAIbHBIE
noBepxHOCTU. CBA3b MEKY HAIPSKEHHOCTBIO U Pa3HOCTHIO
HNOTEHIMAJIOB IEKTPUUYECKOr0 MOJIs. JIU3IEKTPUKY B
anieKTpudeckoM mnoiie. [lonspusanus 1n31eKTpUKOB.
[TpoBogHMKY B 351eKTprUecKoM mose. KonaeHncaropsl.
CoenuHeHne KOHIEHCATOPOB B OaTapero. DHEPTrHsl 3apsKEHHOTO
KOHJIeHCcaTopa. DHEeprus 3J1eKTPUUYECKOT O MOJI.

3aKOHBI IOCTOSHHOT'O TOKA. Y CIIOBUSI, HCOOXOJUMEBIC IS
BO3HUKHOBEHUS U MOJIEP KaHUs dJIeKTpUuyeckoro Toka. Cuiia
TOKA U IJIOTHOCTH TOKAa. 3akoH OMa i ydacTka 1emnu 6e3
O/1C. 3aBHCUMOCTb 3JIEKTPUUECKOIO COPOTUBIICHUS OT
MmarepHaa, JUIMHbI U IO IU IOIePEeYHOr0 CeYeHUs
IIPOBOJAHMKA. 3aBUCUMOCTD IEKTPUUECKOTO CONPOTUBIICHUS
IIPOBOJIHUKOB OT TEMIIEpaTyphl. DIEKTPOIABUKYIIAs CUIIA
UCTOYHUKA ToKa. 3akoH OMa a1 nosiHoi uenu. CoennHeHue
IpoBOJHUKOB. CoelMHEHNE HCTOUHUKOB 3JIEKTPUUECKOM
sHepruu B Oatapero. 3akon [xoyns—Ilenna. Pabora u
MOIIHOCTb JIEKTPUUECKOro ToKa. TensoBoe neiicTBre ToKa.
DNEeKTpUYECKUM TOK B OIYNpoBogHUKax. CoOCTBEHHAs
IPOBOJUMOCTb MOJIYIPOBOAHUKOB. [10ynpoBoAHUKOBEIE
puOOopHI.

MarunutHoe nose. BeKTop HHAYKIIMM MarHUTHOTO TIOJIS.
JleficTBHEe MarHUTHOTO IOJIS HA MPSAMOJIUHEHHBIN POBOAHUK C
ToKOM. 3ak0oH Amnepa. B3aumoelictBue TokoB. MarHUTHBIM
notok. PaboTa no nepeMenieHuIo NpoBOAHUKA C TOKOM B
MarHuTHOM noJje. JleficTBe MarHUTHOTO TIOJISl Ha JBUKYLIUIICS
3apsia. Cuia Jlopenna. Onpenenenue yaeabHOro 3apsa.
Yckopurtenu 3apsKEHHBIX YaCTHLL

OneKTpOMarHuTHast UHAYKIMS. DJIEKTPOMAarHUTHasI UHTYKIUS.
Buxpeoe anexkrpuueckoe nose. CaMOMHIYKIUSA. DHEPrUs
MarHUTHOT'O TOJIS.

Llemoncmpayuu

B3anmopencTere 3apskeHHbIX Tell. [IpoOBOIHUKY B
IIEKTPUYECKOM IOoJIE. JIMITIEKTPUKH B DJIEKTPUUECKOM II0JIE.
Konnencaropsl. TemioBoe aeicTBUE JIEKTPUYECKOTO TOKA.
CoOcTBeHHas U MpUMECHasi POBOJUMOCTb MOJTYITPOBOIHUKOB.
[TonynpoBoaHUKOBBINM n1uo. Tpanzuctop. OnsIT DpcTeaa.
B3aumonelicTBue NpoBOIHUKOB ¢ TOKaMH. OTKIIOHEHHE
3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM. DJIEKTPOJIBUTATEb.
DIEeKTpOU3MEPHUTEbHBIE TPHUOOPHI. DIEKTPOMArHuTHasI
nHaykius. Onsitel Papanes. 3aBucumMocts IJ1C
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CaAMOUMHAYKIIMU OT CKOPOCTH U3MCHCHUSA CUJIBI TOKA U
WHIyKTUBHOCTH TIPOBO/IHMKA. PaboTa 3ekTporeHeparopa.
Tpanchopmarop.

Ontuka

[Tpupona ceera. CKOpPOCTh pacIIPOCTPAHEHUS CBETA. 3aKOHBI
OTpa)Ke€HHUs U NpernoMiieHus ceera. [lonHoe orpaxkenue. JInH3bL
I'na3 xak ontuyeckas cucrema. Onruyeckue NpuOOpkl.
BonHoBEIE cBOlicTBa cBeTa. IHTEphepeHus cBeTa.
KorepeHTHOCTH cBETOBBIX Jiyuell. IHTepdepeHns B TOHKUX
meHkax. [lomocel paBHo# Tommuuel. Kosnbna HeroTona.
Hcnonb3oBanue HHTEp(HEpPEHUHN B HAYKE U TEXHUKE.
Hudpakuus ceera. Judpakuuns Ha mIeTd B MapaieIbHbIX
aydax. Jludppakunonnas pemerka. [Tonstue o ronorpaguu.
ITonstpusanus nonepeuHsix BoJH. Ilosgpusanus ceera.
HBoiinoe nyuyenpenomienue. [lonspouasl. Jucnepcus ceera.
Bunel ciektpoB. CnekTpbl ucnyckanus. CrieKTphl MOTIOEHUS.
ViberpaduoneroBoe u HHPpPaKpacHOE U3ITYUCHUS.
PentrenoBckue nyun. X npupoa u cBOMCTBA.

JlemoHcTpanuu

3aKOHbI OTpa)KE€HUs U npenoMieHus ceera. [loaHoe BHyTpeHHee
oTpakeHue. OnTuyeckue npuoOopkl.

Wutepdepennms cera. Audpaxmus ceera. [lonspuszanus cera.
[Tosryuenue cnekTpa ¢ moMoIubo npusMsal. [lonydyenue cnekrpa
C IIOMOIIBIO U (pakioHHON pemeTKu. CeKTPOCKOIl.

OCHOBBI
CIIeIIMaIbHO
1 Teopuu
OTHOCHUTEIIb
HOCTH

NHBapuaHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyME.
[Toctynatel DiiHmTeNHA. [IpOocTpaHCTBO M BpeMsl crieuaibHOM
TEOPUU OTHOCUTEIHLHOCTH. CBSI3b MACChl M SHEPTHH CBOOOTHON
YaCTUI[bl. DHEPTUsl MTOKOSI.

IIEMEHTHI
KBAaHTOBOU
buzuku

KBanroBas ontuka. TenoBoe usnyuenue. Pacnpenenenue
SHEPTUU B

cHeKTpe abcomoTHO uépHoro Tena. KBaHToBas runoresa
IImanka. @OTOHBI.

Buewnuit porosnexkrpuueckuii 3¢ dext. Buyrpennuit
dororddext. Tumsl

¢dorornemenToB. [laBnenue ceera. [loHsATHE O KOPITYCKYJISIPHO-
BOJIHOBOU NPUPOAE

CBeTa.

®usnka atoma. Pazputre B3MIs10B HA CTPOCHHUE BEIIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. SnepHas
Mozelb aroMa. OnbIThI

3. Pesepdopna. Monens atoma Bosopoaa o H.bopy. I'mnotesa
ne bpons.

CootHomenue Heonpeaenénnoctelt ['eitzenoepra. Ksantopbie
TeHEePaTOPhI.

OBOJTIOHAS
Bcenennon

Ctpoenue u pazputue Beenennoi. TeMHas Mmatepust 1 TEMHast
sHeprus. Hama 3Be3qnas cucrema — ['anmaktuka. pyrue
ranakTukn. beckoneunocts Becenennoii. [loasarue o
kocmouioruu. Pacumpsitomasics Beenennas. Moaens ropsiueit
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Bcenennoii. Ctpoenue u npoucxoxaeHue ['anakTuk.
OBostonus 3Be31. ['unoresza npoucxoxaeHuss ComHeuHON
cucreMsl. TepmosimepHsiii cuntes. [IpobGiema TepmosiaepHoOn
sHepreTuku. DHeprust ConmHla U 3B€37. DBOJIOIUS 3BE3/.
[Tpoucxoxnaenue ConHEUHON CUCTEMBI.

JeMoHcTpanu

Conneunas cucrema (Mogaens). @ororpaduu nnaner,
ceNaHHbIe ¢ KocMHuecKkux 30H10B. Kapra JIyHsl 1 muaHer.
Crpoenue u 3Boo1Ms BeeneHnoil.

[Ipumeuanue: T — rectupoBanue, P — nanucanue pedepara, Y — yctHslii ornpoc, KP — koHTposibHas
pabota

2.4.2. 3aHATHS CEMHUHAPCKOI0 THIIA

No ®dopma
azn Hanvenopanue Conepxanue pasaena TEKYILEro
P Pa3/IenoB U TeM ACp pasn yII
ena KOHTPOJISI
1 2 3 4
1 cemecmp
Beenenue ®dwusuka — QyHIaMEHTAIbHAS HAayKa O TIPUPO/IE. vV, T

EcTecTBeHHO-HayUHBIN METO/1 TO3HAHUS, €T0 BO3MOXKHOCTH
Y TPaHUIIbl IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUs B
npoliecce Mo3HaHus npupoasl. MoaenupoBaHue
(bu3HYecKuX SBIEHUHN U TpolieccoB. Posb axkcniepumeHTa u
TEOPHUH B IIpoLecce nNo3HaHus npupobl. usnyeckas
BenuurHa. [lorpemHoctu uaMepeHuii pu3n4eckux BEIUUUH.
duznyeckue 3aKOHbI. [ paHUIIbI IPUMEHUMOCTH (PU3HUECKUX
3akoHOB. [loHsaTHe 0 puznueckoit kapTuHe Mupa. 3HaUCHUE
¢u3uku npu ocsoeHuu npodeccuii CIIO u cnenuanbHoCTEM
CIIO.

1 Mexannka Kunemaruka. Mexanndeckoe asmxenue. Ilepemenienue. VY, KP
[Tyts. CxopocTh. PaBHOMEpHOE NMPSAMOIMHENHOE JBUKECHHUE.
Yckopenue. PaBHonepeMeHHOE PSAMOIMHENHOE ABUKCHUE.
CBobonHoe najgeHue. [IBuxenue temna, OpoIeHHOro Mo/
YIJIOM K TOPU30HTY. PaBHOMEpHOE IBUIKEHUE 10
OKPY’KHOCTH.

3axonbl MexaHuku Herotona. [1epBelii 3akoH HproToOHA.
Cua. Macca. Umniynibe. BTopoit 3akon HeroTona.
OCHOBHO} 3aKOH KJIaCCUYECKON IMHAMUKH. TpeTnii 3aK0oH
HreroToHa. 3aKk0H BCEMHPHOTO TArOTeHUs. [ paBUTalilMOHHOE
noje. Cuna tsoxectd. Bec. CriocoObl H3MepeHust Macchl Tell.
Cuiibl B MEXaHUKE.

3aKOHBI COXPAHEHUsI B MEXAHUKE. 3aKOH COXPAaHEHUS
umnyinsca. PeaktuBHoe nBuxenue. Pabora cunbl. Pabota
MOTEHIMANBHBIX cHi1. MontHocTh. DHeprus. Kunernueckas
sHeprus. [loTeHnanbHas s3Heprus. 3aKoH COXpaHEHUS
MEXaHU4eCKOW dHepruu. [I[puMeHeHrne 3aKOHOB COXPaHEHHUS.
JleMoHCTpauyuun

3aBUCHUMOCTh TPAEKTOPHUHU OT BHIOOpA CHUCTEMBI OTCUETA.
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Buzbl MEXaHUYECKOTO ABUKCHUS.

3aBUCHUMOCTB YCKOPEHHMS TeJla OT €TI0 MACCHI U CHJIBL,
neiictByromel Ha Teno. CiokeHue CUil.

PaBeHCTBO ¥ IPOTHBOIOJIOKHOCTD HAIIPABJICHUS CUJT
JIEUCTBUS U IPOTUBOACUCTBUS. 3aBUCUMOCTH CHIIBI
ynpyrocty ot nedopmannu. Cuiiel Tpenusi. HeBecoMocTs.
PeaktuBHOE aBmxkeHue. llepexon mNOoTeHIUAIBHON SHEPTUU B
KHHETHUYECKYIO U 00paTHO.

OcHOBBI
MOJIEKYJIAPHOMN
bu3uKY U
TEPMOUHAMUKHU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU Teopuu. M ieanbHblii
ra3. OCHOBHBIE MTOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON
Teopuu. PazMepsl u Macca MOJIEKYN U aTOMOB. bpoyHOBCKOE
nswkenue. Auddysus. Cuiel u sHEprust
MEXMOJIEKYJIIPHOTO B3auMoencTeusa. CtpoeHnue
ra3000pa3HbIX, KHUJIKAX U TBepAbIX Tesn. CkopocTu
JBIKEHMS MOJIEKYJI M UX U3MepeHue. MneanpHslii ras.
JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKOW Teopuu ra3oB. TemnepaTypa u ee U3MepeHHE.
["a30BbIC 3aKOHBI. AOCOITIOTHBIN HYJIb TEMIIEPATYPHI.
TepMoarHaMuuecKas MIKala TEMIEPATYPHL. Y paBHEHUE
COCTOSIHMS UACAIBHOrO raza. MossipHas ra3oBas
IIOCTOSIHHASL.

OcHoBbl TepMOAMHAMUKHN. OCHOBHBIE ITOHATHS U
onpezeneHus. BHyTpeHHss 3Heprus cucreMsl. BHyTpeHHss
SHEPTHUs UACATBHOTO ra3a. Pabora u Temiora kak popmbl
nepenadu sHepruu. TennoeMKocTs. Y nenbHast
TEIUIOEMKOCTh. Y paBHEHHE TerioBoro Oananca. [lepsoe
Hayajo TepMOAMHAMUKU. AuabaTHbIN npouecc. [Tpuniun
JevictBus TernoBor mamuHbl. KIT/[ TennoBoro aurarens.
Bropoe Hauano repmoauHamMuKy. TepMoauHaMudecKas
mKajga Temneparyp. XoJoAWIbHbIE MAalIUHEL. TeIIoBbIe
nasurarenu. OxpaHa NpUpOIbI.

CaoiicTBa napos. Mcnapenue u KkoHaeHcaIusl.
HacelmenHsiii ap 1 ero cBoicTBa. AGCOMIOTHAS U
OTHOCHTEJIbHAS BIIAJKHOCTh BO31lyXa. Touka pocsl. Kunenue.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JaBJICHMS.
[TeperpeTsiil nap U €ro UCHOJIb30BAHUE B TEXHUKE.
CBolicTBa )kHUIKOCTEN. XapaKTEPUCTUKA KUAKOTO
COCTOSTHHS BemecTBa. [I0BepXHOCTHBIN CIOM )KUAKOCTH.
DHeprus NOBEPXHOCTHOTO CJI0s. SIBJIEHUs HA TPaHMIIE
JKUJKOCTH C TBEPABIM TeaoM. KanuiuisapHele sBiIeHUS.
CBolicTBa TBEPIBIX TEJ. XapaKTEPUCTHKA TBEPIOTO
COCTOSIHMS BEUIECTBA. Y IPYI'HE CBOMCTBA TBEPABIX TEII.
3akoH ['yka. Mexannueckue cBOMCTBA TBEPABIX TEI.
TennoBoe pacmIMpeHne TBEPABIX TEN U JKUIKOCTEH.
[InaBieHne u KpUCTAUIN3ALIHNS.

JeMoHCTpanyu

JBuxenne OpoyHoBckux yactuil. Auddysus. 3menenue
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JAaBJICHUS Tra3a C ©SMCHCHUCM TCMIICPATYPhI IIPU
MOCTOSTHHOM 00Beme. M3oTepmudeckuii 1 n300apHbIH
npoueccsl. Mi3MeHeHne BHYTpEHHEW SHEPIUM Tell IPU
coBepieHnH paboThl. MOJIENN TEIJIOBBIX JBUTATENICH.
Kunenue Boabl Ipy NOHWKEHHOM AaBiieHuu. llcuxpomerp u
TUrpoMeTp. SIBIICHHSI TOBEPXHOCTHOTO HATSDKEHUS U
cmauuBanus. Kpucramisl, amopdHble BeliecTsa,
KHUJIKOKPHCTAUTUICCKUE TeIa.

DNeKTpoANHAMU
Ka

DJEeKTpUYeCKUil TOK B MeTajlaX. DJIeKTPOHHBIN ra3. PaboTa
BBIX0J1a. DJIEKTPUYECKUH TOK B JIEKTPOIUTAX. DIEKTPOIH3.
3akonsl Dapazes. [IpumeHeHue 3J1eKTPOIU3a B TEXHUKE.
DJIEKTPUUYECKUI TOK B Ta3ax U Bakyyme. MloHu3anus rasa.
Bunel razoBsix pa3psanos. [lonstue o miasme. CBolicTBa U
IPUMEHEHHE HJIEKTPOHHBIX YYKOB. DJIEKTPUUYECKUN TOK B
noaynpoBogHuKax. CoOCTBEHHAs IPOBOIUMOCTD
HOJIYyIIPOBOIHUKOB. [1oynipoBoiHUKOBBIE TIPUOOPHI.
DIIEKTPUUECKOE TT0JI€. DIIEKTPUUECKHUE 3apsibl. 3aKOH
coxpaHeHus 3apsja. 3akoH Kynona. Dnekrpuueckoe moie.
HanpsixeHHOCTB 3i1eKTpHuYecKkoro nois. Ipuamun
CyNepIo3uLMy nojeil. Pabota cuit 31eKTpocTaTu4ecKkoro
nosist. [loreHnman. Pa3HOCTh MOTEHIMATIOB.
OKBUIIOTEHIMAIbHbIE TOBEPXHOCTH. CBSI3b MEXKTY
HAIPSDKEHHOCTHIO M Pa3HOCTHIO MOTEHINAJIOB
AJIEKTPUUYECKOTO NOJIs. [IU3IEKTPUKH B 3JIEKTPUUIECKOM
nosie. [lonsipusanust nuanekTpukoB. IIpoBoaHKKY B
anekTpuueckoM nose. Konnencaropsl. CoemuHenne
KOHJICHCATOPOB B OaTapero. JHEprus 3apsupKeHHOTO
KOHJIeHcaTopa. DHeprus 3J1eKTPUYECKOro MOJIs.

3aKOHBI IOCTOSIHHOT'O TOKA. Y CII0OBUS, HEOOXOUMBbIE /IS
BO3HHUKHOBEHUS U MOJAEPKAHUS DJIEKTPUUECKOTO TOKA.
Cuna Toka U INIOTHOCTh TOKa. 3akoH OMa JJis ydyacTKa e
6e3 D/1C. 3aBUCHUMOCTb JIEKTPHUUECKOTO COPOTUBIEHUS OT
MaTepuaia, JUIMHbI U IO OIePEeYHOro CeUeHUS
IIPOBOAHMKA. 3aBUCUMOCTD MIEKTPUUECKOTO COIPOTUBIICHHUS
IIPOBOJAHMKOB OT TEMIIEPATYpPbl. DJIEKTPOABIIKYILAs CUla
MCTOYHUKA TOKa. 3akoH OMa Jis OJTHOM LIemu.
Coenunenne npoBoAHUKOB. CoeIMHEHNE NCTOYHUKOB
ANEKTPUUECKOM HEpruu B 6arapero. 3akoH [ xoymns—
Jlenna. Pabota 1 MOIIHOCTH 3JEKTPUUYECKOTO TOKA.
TemoBoe neficTBUE TOKA. DIEKTPUUECKUN TOK B
noaynpoBogHuKax. CoOCTBEHHAs MPOBOIUMOCTD
MOJIYIPOBOIHUKOB. [107yIIpoBOJHUKOBEIE TPHUOOPHI.
MaruutHoe none. BeKTop HHIYKIIMM MarHUuTHOTO MOJIS.
JleficTBHEe MarHUTHOTO IOJISI HA IPSIMOJIUHEHHBII
IIPOBOAHMK C TOKOM. 3akoH Ammnepa. Bzaumonelictsue
TOKOB. MarHuTHbIN moToK. PaboTa mo mepemernieHunto
IIPOBOJHMKA C TOKOM B MarHUTHOM noJe. [[efictBue
MAarHMTHOTO TOJIs1 Ha ABIWKYynmics 3apsan. Cuna JlopeHua.

Y, KP
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Omnpenenenue yieiabHOro 3apsaa. Y CKOPUTEIN 3apsKEHHBIX
YaCTHII.

DneKTpOMarHuTHast UHAYKIMSL. DJIEKTPOMarHUTHast
uHAyKnus. Buxpesoe anekrpudeckoe nose. CaMOMHIyKIUS.
OHeprus MarHUTHOT'O TOJIS.

Jlemoncmpayuu

B3aumMozeicTBue 3apsykeHHbIX Tell. [IpoBOIHUKY B
IIEKTPUYECKOM IOJIE. JIMIIEKTPUKH B DJIEKTPUUECKOM I10JIE.
Konpnencaropsl. TemnoBoe AeicTBUE MIIEKTPUYECKOTO TOKA.
CoOcTBeHHast U IPUMECHask IPOBOJUMOCTb
IIOJIyIIPOBOIHUKOB. [101ynipOBOAHUKOBBIN JUO.
Tpanzucrop. OneIT Ipcrena. Bzaumoaeiictue
IIPOBOJAHMKOB € TOKaMU. OTKIIOHEHHE JIEKTPOHHOIO ITyYKa
MarHUTHBIM I10JIEM. DJIEKTPOJBUTATEIb.
DIeKTpOU3MEPUTETbHBIE TPHUOOPHL. DIEKTPOMArHUTHAs
unaykiusa. Onsitel @apanes. 3aBucumocts IJC
CaMOMHIYKIMHU OT CKOPOCTHU W3MEHEHHUS CUJIbI TOKA U
MHIYKTHBHOCTH ITPOBOHUKA. PaboTa anexTporeHeparopa.
Tpancdopmarop.

2 cemecmp

Onruka

[Tpupona ceera. CKOpOCTh pacipOoCTpaHEHUs CBETA. 3aKOHBI
OTpa)keHHMs U IIpesiomileHus ceeta. [lonHoe orpakeHue.
JIunzel. ['na3 kak ontuyeckas cucreMa. OnTuueckue
IpUOOPHI.

BonHoBEIE cBOlicTBa cBeTa. IHTEpdepeHIus cBeTa.
KorepeHTHOCT CBETOBBIX Jyuel. IHTepdepeH1rs B TOHKUX
mneHkax. [loocer paBHo# TonmmuHel. Kosbna HeroTona.
Hcnonb3oBanue nHTEp(EPEHIUN B HAYKE U TEXHHKE.
Hudpaxnus ceera. Audpakuus Ha Hieau B HapauieIbHbIX
ayqax. Jludppakunonnas pemerka. [Tonsitue o ronorpagum.
ITonstpuszanusa nonepedHsix BoJH. Ilonspusanus ceera.
JBorHoe nyyenpenomienue. [lonspounsl. Jucnepcus
cBeta. Buapl ciektpoB. CniekTpsl ucmyckanusi. CieKTpbl
noryomeHus. YnprpaduoneroBoe U HHPpaKkpacHoe
n3iydeHus. PentrenoBckue nyun. X npuponaa n cBOMCTBA.
JeMoHcTpauuun

3aKoHbI OTpa)KeHUs U npenoMieHus csera. [lomHoe
BHYTpEHHee oTpaxeHue. Onrudecknue npudopsl.
Wnrepdepennus ceera. Audpaxuus csera. [lonspuzanus
ceeta. [lonydyeHue criekTpa ¢ MOMOIIBIO TPU3MBL.
[Tonyuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PELIETKH.
CrnekTpockon.

OCHOBEBI
crernuaabHOM
TEOpUH
OTHOCHUTEIILHOCT
U

WMHBapraHTHOCTH MOAYJISl CKOPOCTH CBETA B BAKYyME.
[Toctynatel OiiHmTeHA. [IpocTpancTBO M Bpems
CIEMAJIBHON TEOPUH OTHOCUTENBHOCTH. CBS3b MacChl U
SHEPrUM CBOOOIHOM YacTUIIBI. DHEPTrHsl MOKOSI.

DJIEMEHTHI

KBanToBas onruka. TemmoBoe HU3JTy4YCHHUC. Pacnpe/:[eﬂeHI/Ie
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KBaHTOBOU JHEpPruu B

bu3uKn CIIeKTpe abcoMoTHO Y€pHOTo Tena. KBaHTOBas rumoresa
[Inanka. @OTOHBI.

Bremnnii porosnekrpudeckuit a¢dext. BHyrpennumii
dororddexr. Tumst

dorornemenToB. [laBnenue cBera. [lonsitue o
KOPIYCKYJIIPHO-BOJIHOBOU MPUPO/IE

CBeTa.

®usuka atoma. Pa3BuTHe B3IJIs10B HA CTPOCHHUE BEILLECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoaa. SnepHas
Mozelb aroMa. OIBITHI

9. Pesepdopna. Monens atoma Bogoposa o H.bopy.
I'unoresa ne bpoiis.

CooTtHotrenne Heonpeaenénnoctel I 'eizenoepra.
KBaHTOBBIE r€eHEPATOPBI.

7 OBOJIOLHS Ctpoenue u pazputue Beenennoi. TeMHas matepust 1 VY, KP
Bcenennoit TemHas sHeprud. Hama 3Be3qHas cuctema — ['ajlakTuka.
Hpyrue ramaktuku. beckoneunocts Beenennou. [lonstue o
kocmoutoruu. Pacmmmpsiromasics Beenennas. Monenb
ropsiueit Becenennoit. CTpoeHHE U IPOUCXOKACHHUE
lNanaktuk.

Opomrouus 38e31. ['unoresa npoucxoxaeHus ColHEUHOM
cucreMmsl. TepmosinepHsiii cuntes. [Ipobiema TepmosiaepHoi
sHepreTuku. JHeprust CoslHLa U 3B€3/1. DBOJIIOLMS 3BE3 /.
[Tpoucxoxaenne CoMHEUHON CUCTEMBI.

JlemoHcTpamuu

Conneunas cucrema (Mogens). @ororpaduu mianer,
CIeNaHHble ¢ KocMUYecKkuX 30H10B. Kapra JlyHbl 1 miaHer.
Ctpoenue u 3BooIMs BeeneHnoil.

[Ipumeuanue: T — TectupoBanue, P — Haucanue pedepara, Y — yctHbii onpoc, KP — koHTpoabHas
pabora

Ipumeuanue: I[1P- npaxmuyeckas paboma, JIP- nabopamopnas paboma; T — mecmuposanue, P —
Hanucanue pegpepama, Y — ycmusiii onpoc, KP — koumponvhas paboma
2.4.3. lIpakTyeckue 3aHATHUS

dopma
HanmMmenosanue o
No asnena ConeprxaHue NPaKTHUYECKUX 3aHATUI TEKYILETO
p KOHTPOJIA
1 2 3 4

Hccneoosanue osudicenus mena noo oeticmsuem
NOCMOSIHHOU CUTBL.

H3yuenue 3axona coxpanenus umMnyaivca.

1 Mexannka CoxparneHue mexaHuueckou SHepeUUu npu 0BUNCEHUU med 1P, JIP
noo Oelicmauem CUll Majcecmu u ynpy20Cmu.
CpasHenue pabomul cunvl ¢ usMeHeHueM KUHemu4eckoll
9Hepauu mead.
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H3yuenue 3aKon06 coxpanenus Ha npumepe yoapa wmapos u
banuCcmu4ecko2o MasmuuKd.
H3yuenue ocobennocmeil cuibl mpenust (CKONbHCEeHUS).

Hzmepenue enasxcnocmu 6030yxa.
OcHoBBI H3zmepenue nosepxnocmuo2o HamsaniceHus HCUOKOCmu.
MoJIeKyIsipHO  |Habnodenue npoyecca kpucmannuzayuu M3zyuenue
busuKY 1 oeghopmayuu pacmsadxcenus. M3yuenue meniogozo
TEPMOJUHAMUKYU |pacuiupenusi meepovix me.
H3zyuenue ocobennocmeii meniog8o2o pacuiupetust 600bi.

TP, JIP

H3zyuenue saxona Oma 011 yuacmka yenu,
nOCNe008amMeNbHO20 U NAPALIeNbHO20 COeOUHEHUs
NPOBOOHUKOB.

H3zyuenue sakona Oma 07151 nOIHOU Yenu.

H3yuenue snenus 21eKkmpomMasHumHoUu UHOYKYULU.
Onpeoenenue kod¢huyuenma nonesHo2o oelicmaeus
NeKMPULECKO20 YAUHUKA.

Onpeoenenue memnepamypbl HUMu 1aMNbl HAKATUSAHUSL.
Onpeoenenue I/C u enympenneco conpomuenienus
UCTMOYHUKA HANPAACEHUSL.

3 | DnekTpoaMHAMUKA

TP, JIP

H3yuenue uzobpasicenus npeomemos 8 moHKOU JIUH3e.
H3zyuenue unmepgepenyuu u ougpaxyuu ceema.

I paoyupoexa cnekmpockona u onpeoesenue OJUHbl 80IHb
CNeKMpaIbHbIX TUHUU.

4 OnTtuka

TP, JIP

OcHoBBI Hnsapuanmuocms Mo0ysi ckopocmu ceema 8 8axKyyme.
cnenuanbHoit  |[locmynamer Sunwmetina. Ilpocmpancmeo u epems
TEOPHUH cneyuanvHot meopuu omuocumensuocmu. Cesazb maccol u
OTHOCHUTEJIBHOCTHU |9Hepauu c60000HOU Yacmuyvl. IHepeusi NOKOsl.

TP, JIP

1. Pacuem maxkcumanbHoU KUHEMu4ecKol sHepauu
NEKMPOHO8 NPU POMOINeKMPUYecKom 3¢ ghexme.
Onpeodenenue pabomul 8b1Xx00a 2NEKMPOHA NO PADUKY
3a8UCUMOCTU MAKCUMATbHOU KUHEMUYECKOU JHepeUU
gomosnexmporos om wacmomul cgema. Mzmepenue
[pabomul 8b1X00a INEKMPOHA.
2. Pacuem uacmomuwl u O1UHbL 8OJIHbL UCNYCKAEMO20 C8ema
DIIeMEHTHI npu nepexooe amoma 6000pooa Uz 00H020 CMAYUOHAPHO2O0
KBAaHTOBOH (PU3UKU [cocmosanus 6 opyeoe.
3. Pacuem snepeuu cea3u amommwix soep.
Onpeoenenue 3apa0a u Macco8o20 Yucia amomHo20 10pa,
B03HUKAIOWE20 8 pe3yibmanie paouoaKkmueHo20 pacnaod.
Buviuucnenue snepeuu, oceobosicoarowetics npu
paouoaxmusrnom pacnaoe. Onpedenerue npooyKmos
s10epHoll peakyuu. Boiuucienue snepauu,
0c800602COaOWelicsi Npu I0EPHbLIX PeaKyUusix.

TP, JIP

2.4.4. CoaepxxaHue caMOCTOSATEILHOM PadoThI
He npexgycmorpeno.
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2.4.5. IlepeyeHb y4eOHO-MeTOANYECKOI0 0O0ecTedYeHUs VISl CAMOCTOSITEIbHOM PadoThI
00y4YaAIIUXCS 10 TUCHHILINHE
He npengycmotpeno.

2.4.6 KoHTpOJIb U OLIEHKA Pe3yJIbTATOB 0CBOEHMS 00111e00pa30BaTeILHOM
TUCHUNIIHHBI

Koutpoair u omeHka pe3yiabTaTOB OCBOEHHUS 00I1e00pa3oBaTebHON
JTUCHUIUIMHBL PACKPBIBAIOTCS Yepe3 JUCIMIUIMHAPHBIE PE3yJIbTaThl, HalPaBJICHHBIC
Ha (opMUpOBaHUE OOMIMX M MPOPECCHOHAIBHBIX KOMIIETCHLIMH MO paszfenam u
TEMaM COZIepKaHus yueOHOTO MaTepHaia.

Oo6mas/ mpodeccuoHanpHas Paznen/Tema Tun o1eHOYHBIX
KOMITCTCHIIHS MEPOTIPUSITHIA
OK 01 Pazpnen 1, paznen 2, paznen 3,
paszen 4, pasaen 5 YcTHBIN ompoc
OK 02 Paznen 1, paznen 4, paznen 6 TectupoBaHue
OK 03 Paznen 3, pa3aein 6 Beimmonuenue
OK 04 Paznmen 2, paznmen 5 MPAKTUYECKHUX 3a/IaHUI
OK 05 Paznen 1, paznen 4
OK 06 Paznen 1, paznmen 3
OK 01, OK 02, OK 03, OK Bce tembl JuddepennmpoBaHHbIN
04, OK 05, OK 06 3a4er

3. OBPA3OBATEJIBHBIE TEXHOJIOT' M
3.1. O0pa3oBaTe/ibHbI¢ TEXHOJIOTHH NIPH NPOBEICHUH JICKIIUIT

. |Kou-Bo

Ne Tema Bupsl npumeHsieMbIx 00pa3oBaTeIbHBIX TEXHOIOTHI e

2 3 4

MexaHuka 8

2 OCHOBBI MOJIEKYJIIPHOM 5
(U3MKU ¥ TEPMOIUHAMUKH

3_DICKTpOMHAMHKA Jlexuuu, IpOCMOTpP BUI€0-MaTEpHAIIOB 10

4 |Onruka - TP P p 6

5 OCHOBBI CIEIMATILHOM 9
TEOPHH OTHOCUTEIBHOCTH

6 J1eMeHTBl KBaHTOBOI 6

(U3UKH.
Wtoro no kypcy| 38
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3.2. O0pa3oBaTe/ibHbIE TEXHOJIOTHH NP MPOBEACHUM NMPAKTHYECKUX 3aAHATHIA
(s1abopaTopHBIX padoT)

.| Kon-Bo
Ne Tema Buael npumensemMbix 00pa3oBaTeIbHbIX TEXHOJIOTUI yac
2 3 4
1 Mexanuka 8
2 OCHOBBI MOJIEKYJISIPHOM (PU3UKHU 8
1 TEPMOJIMHAMHUKHU CeMuHapckue 3aHsATHS, pa30op peuieHus 3aaad,
3 |DnexTpoarHaAMHUKa nmabopaTopHbIe pabOTHI 10
4 |Ontuka 6
5 OCHOBBI cIelIUAIBHON TEOPUH 5
OTHOCHUTEJIbHOCTH
6 [DneMeHThI KBaHTOBOM (PH3UKHU 6
Hroro o kypcy] 40
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4. YCJOBUA PEAJIMBALINU ITPOTPAMMBI INCHUITJIMHBI

4.1. MaTepuaibHO-TeXHUYecKas 0a3a, HeoOXoAUMAasi Il OCYIeCTBJIEHHsI 00Pa30BaTEJIbHOIO
npouecca no AMCUMILVINHE

Kabuner ¢pusuku. CriennanuzupoBanHas MeOeIb U CUCTEMBI XpaHeHHS (JI0CKa KJIaCcCHasA, CTOJ U
CTYJI YUUTEIIS, CTOJIBI U CTYJIbSl YYCHUUYECKHE, IKA(BI TSl XpaHEHHsI Y4eOHBIX TTOCOOUIt, CHCTEMBI
XpaHeHHs TaOJHII U TJIAKaTOB);

TEXHUYECKHE cpeacTBa oOydeHust (pabodyee MECTO YYHTENs: KOMIIBIOTED Y4YHUTEds,
BUJICOITPOEKTOP, dKpaH, Julien3nonnoe [10);

JEMOHCTPAIIMOHHBIE ~ y4eOHO-HATJISIHbIE TOCOOMST  (KOMIUICKTHI ~ CTEHJIOB,  TaOJHIIBI
JeMOHCTPAIMOHHBIE, TOPTPETHl BBIJAIOIINXCS (DU3UKOB);

J1a00paTOPHO-TEXHOJOTUYECKOE O00OpyaoBaHUE (J1abopaTopHbICe HAOOpHI, HAOOPHI IS
NPAaKTUKYMOB, KOMILJIEKTHI JJAOOPATOPHBIX MPHOOPOB, KOMILIEKTHI IEMOHCTPALMOHHBIX IPUOOPOB).

4.2 TlepeyeHb HEOOXOAUMOTO MPOrPAMMHOI0 00ecneyeHust

e Omnepanuonnas cuctema Microsoft Windows 10

e [laker nporpamm Microsoft Office Professional Plus

o 7-zip GNULesser General Public License (cBoOomHOe mporpaMMHOE
obecrieueHue, He OTPaHUYEHO, OECCPOUHO)

e Hurepner 6paysep Google Chrome (OecrnaTHOoe IporpaMMHOe oOecrieyeHue, He
OTpaHUYCHO, OECCPOUHO)

o K-Lite Codec Pack — yHuBepcampHBIi HA0Op KOIEKOB (KOIUPOBIIMKOB-
JNEKOJUPOBIIMKOB) M YTWIUT Ui TpOocMOTpa U OOpabOTKM ayauo- H
Buaeodaitiop (OecruiatHoe mporpaMMHOE OOecCleueHHe, HE OrpaHUuCHO,
OeccpoUHO)

e WinDjView — mporpamma mis npocMorpa daitioB B dopmare DIV m DjVu
(cBOOOAHOE TIpOrpaMMHOE OOecriedeHre, HE OTPaHUYEHO, O€CCPOUHO)

e Foxit Reader — mnpukiagHOe MPOrpaMMHOE OOCCIeUEHUE I IPOCMOTpa
AJIIEKTPOHHBIX JOKyMeHTOB B cTangapre PDF (6ecmiatHoe mnporpamMmmHoe
oOecrieyeHue, He OrpaHUueHO, OECCPOUHO)
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5. IEPEYEHD OCHOBHoﬁ U JONOJHUTEJBbHOM YYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUS JUCHUILIUHBI

5.1. OcHoBHasi UuTEpaTypa

1. ®usuka. ba3oBelli YypoBEHb : YYEOHHK JJIsi OOpa30BaTEIIBHBIX OpTaHMU3AIUN, PEATH3YIOIINX
o0Opa3oBaTelbHbIC IPOrpaMMBbI cpeaHero npodeccuonansHoro odpazosanus / H. C. Ilypsimesa, H.
E. Baxeesckas, JI. A. Mcaes, B. M. Hapyrun. — 2-e u3z., crep. - Mockga : [Ipocsemenne, 2025. -
516 c. — (Yuebnuk CIIO). - ISBN 978-5-09-124948-4. - URL: https://book.ru/book/957957—
TeKCT : AIEKTPOHHBIN.

2. Ouszuka. bazoBeiii ypoBeHb. [IpakTHKyM IO pelIeHHIO 3a1ad : y4deOHoe mocolOwue,
pa3paboTaHHOE B KOMILJIEKTE C Y4€OHHKOM JJisi 00pa30BaTENIbHBIX OpPraHu3alui, pPearu3yroINX
o0Opa3oBaTelbHbIC IPOrpaMMBbI cpeaHero npodeccuonansHoro odpazosanus / H. C. Ilypsimesa, H.
E. Baxeerckas, JI. A. Mcaes, B. M. Hapyrun. — 2-e u3z., crep. - Mockga : [Ipocsemenne, 2025. -
240 c. — (Yueonuk CIIO). - ISBN 978-5-09-124947-7. - URL: https://book.ru/book/957956 —
TekcT : 3NeKTPOHHBIN.

5.2. llepuoguyeckue u3TaHus

1. ®uzuka B mkone. — URL: https://eivis.ru/browse/publication/92106

5.3. Ilepeuennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET»,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNJIMHBI

JuiekTpoHHas1 Oudauorexka Hayunoii ondauorexn Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DNEeKTPOHHBIN KaTajaor
[Toctynnenus nurepatypsl B OnbinoTeku puinanon
[Toctynnenus nuccepranuii 1 aBTopedepaTon
CraTbM U3 NEpUOIUKU U HAyYHbIX COOpHUKOB ¢ 2016 T.
CraThu U3 NEPUOAUKHN U HAyYHBIX COOpHUKOB 110 2016 T.
I"a3eThl 1 )KypHaIbI
DOnexTpoHHas 6ubnroTeka TpynoB yueHslx Kyol'Y

y1eKTPOHHO-0ubInoTeuHbIe cucTeMbl (IBC)

OBC «YHuBepcuteTckas oubnnoreka onnaiiay http://www.biblioclub.ru/
9BC «Jlanp» https://e.lanbook.com

OG6pasoBarenpHas mardpopma «tOpaiit» https://urait.ru/

9BC «ZNANIUM)» https://znanium.ru/

5BC «BOOK.ruy» https://www.book.ru

CI1O «Axamemus» https://academia-moscow.ru/elibrary/

oakrwdE

IIpodeccnonanbubie 0a3bl JAHHBIX POCCUIICKHUE
1. HanwmonanwsHas 37eKTpoHHas Oubmuoreka https://rusneb.ru/
2. bBassl nansasix komnanuu «MIBUC» https://eivis.ru/
3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (HDB) http://www.elibrary.ru/
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MUAH. IToaHOTEKCTOBAs KOJUIEKIIUS MaTeMaTHUECKUX *KypHanoB http://www.mathnet.ru
XKypuan Ksanrosas snexrponuka https://quantum-electron.lebedev.ru/arhiv/
XKypuan Ycenexu ¢pusnueckux Hayk https://ufn.ru/
[TonHOTEKCTOBAs KOJLIEKIUs KypHaioB Ha mardopme PLIHU (DnekTponHbie Bepcuu
Hay4dHbIX )ypHasioB PAH) https://journals.rcsi.science/
[Ipesunentckas 6udaoreka um. b.H. Enbruna https://www.prlib.ru/
DOnexkTpoHHas OnbIMOTEUHas cucTeMa conno-rymanutapHoro 3uanust «SOCHUM»
https://sochum.ru/
NupopmManoOHHbIE CIIPABOYHBIE CUCTEMbI

1. KoncyneranTt Ilmtoc - cnpaBouyHas npaBoBasi cucTeMa (JOCTYH IO JIOKAJIBHOM CETU C
KOMIThIOTEPOB OUOITMOTEKH )

No ok

«©

©

Ba3bl JaHHBIX OTKPHITOr0 A0CTYNA
1. KwubGepJlenunka http://cyberleninka.ru/;
2. AwmepukaHckas mareHTHas 0a3za maHHbIx _Nttps://www.uspto.gov/patents/search/patent-
public-search
3. Jlekropuym TB - Buacosekiuu Beaymux JekTopoB Poccun http://www.lektorium.tv/
4. TlpuopuretHbie HayuHble HampasieHus PYIH. Crenmansabie koyutekuuu https://priority-
lib.rudn.ru/

ba3b1 nannbix KyoI'Y
1. OrtkpeITas cpeaa MOYJILHOTO JHHAMUYECKOTO 00yueHust Kyol'yY
https://openedu.kubsu.ru/
2. baza yueOHBIX TUIaHOB, y4eOHO-METOMUECKUX KOMIUIEKCOB, MyOIMKauii 1 KOH(pEepeHITHA
http://infoneeds.kubsu.ru/
3. DmnekrponHsblii apxuB gokymenToB Kyol'VY _http://docspace.kubsu.ru/
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6. METOANYECKHUE YKA3ZAHUSA JJ51 OBYYAIOIIIUXCSA IO OCBOEHUIO
JNCHUIIVIMHBI

VYuyamuecs: J1s1 TOJTHOLIEHHOTO OCBOEHHUS Yy4eOHOro kypca «®Du3uka» JOIKHBI COCTABIATH
KOHCIIEKTbl KaK IpU MPOCIYIIMBAHUU €r0 TEOPETUYECKOM (JIEKIIMOHHOM) YacTH, TaKk U IpHU
MOJTOTOBKE K IMPAKTUYECKUM 3aHATUSM. JKenaresnbHO, YTOOBbl KOHCHEKTHl JIEKIUA M CEMHUHApOB
3alUChIBAINCH B JIOTMYECKOM IOCIIEAOBAaTEIbHOCTU H3YYEHHs Kypca U COAEPXKAIUCh B OIHOMU
TeTpaau. JTo obecrneyut OoJsiee MONHYIO MOATOTOBKY KaK K TEKYIIMM Y4YEOHBIM 3aHSTHSIM, TaK U
CECCHOHHOMY KOHTPOJIO 3HaHUH.

CamocrosiTenpbHass  paboTa  ydamuxcsi  SBISETCS  BakHeumed  ¢opmoit  ydeOHO-
[O3HABaTeapHOro Impouecca. llenb 3amaHuil U1 CaMOCTOSITENIBHOM pabOThl — 3aKpenuTh U
paclIupUTh 3HAHUS, YMEHHs, HaBBIKH, MPUOOPETEHHBIE B pE3yJIbTaTe H3YYCHHs AUCLMILIUHBL
OBJIQIETh YMEHHMEM HCIIOJIb30BaTh IOJYYCHHbIE 3HAHHUS B TPAKTHYECKOW paboTe; IMOIydUTh
NEPBUYHbIE HaBBIKU MPO(HECCUOHATILHOM e TEIIbHOCTH.

3amaHust A7 CaMOCTOSTENBHOM pabOThl  BBINONHAIOTCS B NHCBMEHHOM BHJIE BO
BHeaynuTopHOoe Bpems. PaboTa nomkHa HOCHTH TBOPYECKHH XapakTep, IMpU €€ OICHKE
IpEerno/iaBaTesib B MEPBYIO OUEpeb OLCHUBAET OOOCHOBAHHOCTh M OPUTMHAIBHOCTH BHIBOAOB. B
MUCHbMEHHOU paboTe MO TeMe 3aJaHus YJalluics TOJDKEH MOJTHO U BCECTOPOHHE PAacCMOTPETh BCE
ACTIEKTHI TEMBI, YE€TKO CPOPMYIMPOBATh U apryMEHTHPOBATH CBOIO MO3HMIUIO IO HCCIEIYEMbIM
BoIpocaM. BriGop KOHKPETHOTO 3a/laHus JI1 CAMOCTOSITEIbHON PaOOThI MPOBOIUT MPENOAABATENb,
BEJYLINI MPAaKTUYECKUE 3aHATUS B COOTBETCTBUH C [IEPEUHEM, YKa3aHHBIM B IJIaHAX MPAKTHUECKUX
3aHATUH.

Obwue npasuna 6bINOIHEHUs NUCLMEHHBIX pabom

Ha nepBoM 3aHSATHM CTYJEHTHI JOJDKHBI OBITH HMPOMH(POPMHUPOBAHBI O HEOOXOAWMOCTH
COOITIO/ICHHSI HOPM aKaJIeMHUYeCKOW 3THKH M aBTOPCKHX NpaB B Xojae oOydeHus. B wactHOCTH,
HPEJOCTABIISAIOTCS CBEJICHUS:

- obmas napopManus 00 aBTOPCKUX MPaBax;

- IpaBUja UUTUPOBAHUS;

- npaBuiia 0pOPMIIEHUS CCBIIOK;

Bce nmMeronecs B TEKCTE CHOCKHU TIATENBHO BBIBEPSIOTCS U CHAOXKAIOTCS «@ApEcamm.

Hepnomnyctumo BkItOUaTh B CBOIO pabOTy BBIAEPKKH U3 pabOT APYrux aBTOPOB 0€3 yKa3zaHus
Ha 3TO, IIepECKa3bIBaTh YYXKYI0 paboTy OJIM3KO K TEKCTY 0€3 OTCBUIKM K HEH, UCIIOIb30BaTh UyKUe
uaen 6e3 ykazaHHs NEPBOMCTOYHUKOB (3TO KacaeTrcss U MH(popmauuu, HalineHHOW B MHTepHere).
Bce cimyyan mtarmara 10JKHBI ObITh HCKITFOUEHBI.

CrucoK WCIIONIb30BaHHOM JIMTEPAaTyphl JNOJDKEH BKIIOYATh BCE MCTOYHHKH WH(OPMAINH,
U3y4eHHbIE M TNpopabOTaHHBIE CTYAEHTOM B IPOLECCE BBHIMOJHEHUS PabOThl, M JIOJKEH OBITh
cocraieH B coorBerctBUu ¢ ['OCT P. 7.0.5-2008 «bubmuorpapuueckas ccpuika. OOmue
TpeOOBaHUS U MTPABUIIAY.

7. OHEHOYHBIE CPEACTBA J1JISI KOHTPOJISAA YCIIEBAEMOCTH
7.1. Kpurepum oueHKH 3HAHUM

O00011IeHHAs OLIEHKA KOMIIETEHIIUN
bann
Ormenka (2-5 6amioB)
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«HeynoBneTBOpUTEIBHO» -
HYJIEBOM YPOBEHb

20amnn1a

OOyuaromuiics HE (O NEN S OLICHUBAaEMOM
KOMIIETCHIIUEH, HE pacKpbIBaeT CYIIHOCTB
MOCTaBJIEHHOW Tmpobnembl. He ymeer mnpuUMEHSTH
TEOPETUYECKUE 3HAHMA B PEIICHUM IPAKTHYECKOU
cutyauuu. Jlomyckaer oOmuMOKM B INPUHUMAEMOM
peleHny, B paboTe ¢ HOPMATHUBHBIMU JIOKYMEHTAMH,
HEYBEPEHHO OOOCHOBBIBAET IOJIYYEHHbBIE PE3YIIbTAThI.
Marepuan  u3naraercss  HEJOTMYHO, OeCCHCTEMHO,
HEJ0CTaTOYHO IPAMOTHO.

«Y 1OBIIETBOPUTEIILHO»
IIOPOTOBBIN YPOBEHB

30amia

OOywarommiics ~ ocomst  60-69%  oneHuBaeMou
KOMIICTEHIIMM,  IIOKa3bIBa€T  yIOBJICTBOPUTEIBbHBIC
3HAaHUA OCHOBHBIX BOIIPOCOB IIPOI'paMMHOI'0 Marcpurajia,
YMEHHs aHAJIM3UPOBATh, NENATh BBIBOJBI B YCIOBHSAX
KOHKPETHOW CUTYallMOHHOW 3ajauu. M3nmaraer pemenue
poOJeMbl HEOCTaTOYHO MOJHO, HENOCIeI0BaTeIbHO,
JIOTIYCKAaeT HETOYHOCTU. 3aTpyAHSAETCS JI0Ka3aTeIbHO
00OCHOBBIBAaTh CBOM CY>KJICHHSL.

«Xopouio» -
0a30BbIif YpOBEHb

40ama

OOyuarommiics  ocBomsn  70-890%  oneHuBaemoit
KOMIIETCHIIMH, YMEET NPUHUMATh TEOPETUUYECKUE
3HAHUA W TIONYYEHHBIA MPAKTUYECKHUMA OMBIT B PEIICHUU
MPAKTUYECKOW  CHUTyalluu. YMeno  paboraeT ¢
HOPMaTUBHBIMU JIOKYMEHTaMHU. Vmeer
apryMEHTUPOBaTh CBOM  BBIBOJABI M  IPUHUMATh
CaMOCTOSITeNIbHBIE PEUIeHHs, HO JIOMYCKaeT OT/AeJIbHbIC
HETOYHOCTH, KaK MO COJEP)KaHUIO, TaK M IO YMEHHIO,
HaBbIKaM pa0bOThI C TOCTABJICHHOM BOIIPOCOM.

«OTnnyHOY -
MIPOJIBUHYTHIN YPOBEHb

50amoB

OOyuvarommiicas  ocBoms  90-100%  omeHuBaemoit
KOMIIETCHIIH, YMEET CBSA3BIBATH TCOPHIO C MPAKTUKOM,
NPUMEHATh  MOJYYCHHBIM  MPAKTUYECKUH  OIBIT,
aHAIM3UPOBATh, JieNnaTh BBIBOJIBI, MIPUHUMATD
CaMOCTOATENIbHBIE PEUIEHUsT B KOHKPETHOM CUTyalluH,
BBICKAa3bIBaTh M  OOOCHOBBIBATH CBOM  CYXKJEHU.
JleMoHCTpUpYET yMEHUue BECTHU oecenpl,
KOHCYJIbTUPOBATH TPAXaH, BEIXOIUTh U3 KOH(PIMKTHBIX
cutyanuii. Bnageer HaBblkamMu pabOTHI C pelIeHHEM
3a7a4, OpuMepoB. BriageeT NHCBMEHHOW W yCTHOM
KOMMYHHUKAIMEHN, JJOTHYECKUM U3JI0KEHUEM OTBETA.

7.2. OueHo4Hble CPeACTB s NPOBe/IeHUs TeKylleil aTTecTanuu
B nanHom pasgesie mpuBoasiTcs 00pa3ubl OLEHOYHBIX cpeacTB. IoJHBIN KOMILIEKT
OLICHOYHBIX CPeACTB NPUBOAUTCH B DOH/AE OLIECHOYHBIX CPEICTB.

Texymmii KOHTPOJIb MPOBOAUTCS B (hopme:

-(pOoHTaNIbHBIN OIIpOC

-UHJMBUAYAJbHBIM YCTHBIA OIPOC

-ITICEMEHHBIN KOHTPOJIb

-T€CTUPOBAHUE TI0 TEOPETUIECKOMY MaTepHAIly
-npakTudeckas (;maboparopHasi) padbota
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-3amuTa pedepara
-3alllMTa BBIITOJITHCHHOI'O 3aaHHA,

®opma [IpakTrueckuit JInunble kauecTBa Hpumepsi
aTTecTaluu 3uanms Ymenns OMBIT (BIIAJICHUE) | O0yYaromerocs OUCHOHHBIX
CPEICTB
YcrHbiil Kontpons | Orenka Ouenka HaBbIKOB | OreHKa KonTposnbu
(MMCBbMEHH | 3HAHUU MO | YMEHUs paboTsI ¢ CHOCOOHOCTH 3
bIif) OIpocC | OIpeaeNeH | pa3inuyaTh JUTEPAaTypHBIMU | OTIEPATHUBHO U BOIPOCHI
0 TeMaMm HBIM KOHKPETHbIE | HICTOYHUKAMH KaueCTBEHHO o TeMam
npobiieMa | IOHSTUA OTBeuaTh Ha IPUIIAraloT
M MOCTaBJICHHBIC csl
BOIIPOCHI
Pedeparst | Kontpons | Onenka Ouenka HaBbIKOB | O1ieHKa Temsbl
3HaHWH MO | yMEHUS paboThI ¢ CITOCOOHOCTH K pedeparon
OIpeziesieH | pa3inyarb JUTEPATYPHBIMH | CAMOCTOSITEIILHOM | MpUJIaraloT
HBIM KOHKpPETHbIE | HCTOYHUKAMU pabote u aHanu3zy | cs
npoOjemMa | MOHATHUS JTUTEPATYPHBIX
M HMCTOYHUKOB
[Ipaktruec | Cmbicn OnwuceBate 1 | HaBbikamu: Ornenka Tembl
KHe TIOHSITHIA: OOBSCHATH OIUCaHUSA U CIIOCOOHOCTH pabot
(J1abopatop | eCTECTBEHH | €CTECTBEHHOHA | OOBSCHEHUS OTIEPATUBHO U MpUJIAralT
HBIC) OHAy4YHOE | yYHBIC €CTECTBEHHOHAYYH | KAYeCTBEHHO cst
paboThI SIBJICHUE, SIBJICHUS U BIX SIBJICHUH U periaTth
TUIIOTE3a, CBOIicTBa CBOICTB Te: MOCTaBIICHHBIC HA
3aKOH, TEJIOJIBU)KEHUE | JIBUKCHUE MPAKTUICCKUX U
Teopus, HEOECHBIX Tell | HEOECHBIX TeN U 1ab0paTOPHBIX
BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3amauu u
B3aHMOJIC | MCKYCCTBEHHBI | CITyTHHKOB 3€MIIM; | apryMEHTHPOBATh
CTBUE, X CITyTHHKOB CBOMCTBA ra3os, pe3ynbTaThl
ANIEKTpoMar | 3eMJIH; KHUJIKOCTEN 1
HUTHOE CBOWCTBa TBEPIbIX TET,
ToJe, ra3oB, ANEKTPOMArHUTHY
BOJIHA, JKHIKOCTEH B FO MHIYKIIHIO,
doTtoH, TBEPJbIX T, | pacpOCTPaHEHHUE
aTtom, AIIEKTPOMArHu | JIEKTPOMArHUTHBI
aTOMHOE THYIO X BOJIH; BOJTHOBBIE
A1po, VHYKIIHIO, CBOJCTBA CBETa;
VOHU3UPYIO | PACOPOCTPaHE | U3IyYEHHUE U
e HUE TOTJIOIIEHNE CBETa
W3IYYEHUs, | DJIEKTPOMArHd | aTOMOM;
TUIaHETa, THBIX BOJTH; (doroadexr.
3B€371a, BOJIHOBBIE [TpuBoaUTH
TaJlaKTHKa, | CBOWCTBA MIPUMEPBIL,
Bcenennas. | cera; MOKA3bIBAIOIIINE,
W3Ty4eHHE U 4T0: HaOJIFOACHUS
TMOTJIOLIEHUE Y 9KCIIEPUMEHT
CBETa aTOMOM, | SIBIISIEFOTCSI OCHOBOM
dotoapdext. | s BBLABUIKEHHS
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TUIIOTE3 U TEOPUH,
MIO3BOJISIOT
MIPOBEPHTH
HCTHHHOCTb
TEOPETHYECKHUX
BBIBOJIOB;
€CTECTBEHHOHAYYH
ast Teopust 1aeT
BO3MOKHOCTh
OOBSICHATD
W3BECTHBIE
SIBJICHUS IPUPO/IBI
Y Hay4HbIE (paKTBhI,
IPeJICKa3bIBaTh
elle HEM3BECTHbIC
SIBIICHUS

TectupoBa | Kontpons | Ouenka Onenka HaBbIkOB | OrieHka Bonpocsl
HUe 3HAaHUU IO | YMEHUs JIOTUYECKOTO CIOCOOHOCTH IIPUJIAratoT
OIIpENIENIEH | pa3auyaTh aHaIu3a u OIEpaTUBHO U csl
HBIM KOHKPETHBIE | CUHTE3a IIpU KAaueCTBEHHO
npo0iaemMa | MOHATHS COIIOCTaBJIEHUU OTBEYaTh Ha
M KOHKPETHBIX IIOCTaBJICHHBIE
TTOHATUI BOIIPOCHI

IIpumepHbIe TeCTOBBIE 3aJaHUS:
Cuny, ¢ Komopolti 6ce mena NpUMALUBAIOMCS Opye K Opye2y, HA3bl8AION:

. A) cuoii TpeHus:

. b) cunoit ynpyroctu;

o B) rpaBuTanmonHo cuion

Cuna écemuprnoco msacomeHus y8eauvumcs 6 2 pasa, eciu.:

. ') maccy kKaxmoro U3 B3aMMOICHCTBYIOIIMX TEJl YBEIMYHUTH B 2 pa3a;
. JI) Maccy Kax0oro U3 B3aMMOECHCTBYIOIINX TEJl yMEHBIIUTH B 2 pa3a;
. E) maccy onHOro u3 T€n yBenu4uTh B 2 pasa.

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

. P) G=6,67-10 11 H - M%/xr?

. C) K=400 H/m

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

. K) rena ynanuts Ha 100 MeTpoB;

. H) paccrosnue mexy Tenamu yBenuduTs B 10 pas.

IIpumepHBIE BONPOCHI UISA YCTHOTO ONPOCA (KOHTPOJIbHBIX padoT):
MexaHnka — 3TO YacTh (1)I/I3I/IKI/I, KOTOpas n3y4acT 3aKOHOMCPHOCTH MCXAaHUYCCKOI'O JIBUKCHUA U

MIPUYXHBI, BBEI3BIBAIOIIME WIH H3MEHSIOIIHNE 3TO JIBUKCHHE.
1)Mexanuueckoe osudxcenue —

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

4)Cucmema omcuema —

TpaekTopust — BooOpaXkaemast TMHUS, COSIUHSIONIAs OJI0KEHHU MaTepHaIbHON TOUKH (Tera) B
OnmvKalIIMe moCcIeJ0BaTeIbHBIE MOMEHTHI BPEMEHH.

S)Ilepemewenue —

6)I[lymo —

7)Yem onu omauuaromces opye om opyea?

8)Cropocmo —[? | popmyna

PaBHOMEpHOE MpsSMOJIMHENHOE TBUKEHHIE — ABHXKEHUE, P KOTOPOM TEJIO MEepEeMEIIaeTcs ¢
MOCTOSIHHOM 10 MOJTYJIIO M HAIIPABJICHUIO CKOPOCTHIO.

9)3axon pagnomepHO20 NPAMOIUHENIHO20 O8UIICEHUS: hopmyna

10)Ycxopenue —[? | hopmyna

[IpsamosnHENHOE IBUKEHUE C TOCTOSIHHBIM YCKOPEHHUEM.

11)3axon pasnoyckopenno2o nPAMOIUHENHO20 OBUNCEHUS: PopMyaa

12)@opmyna ckopocmu npu pasHOyCKOpEeHHOM O8UdNCEHUU: PopMYLa

13)3axon pagnozameodneHHO20 NPAMOTUHELHO20 08UMNCEHUL: hopMYna

[TpumepHBIE BOIPOCHI TSI KOHTPOJISI CAMOCTOATEIBHON PaboThI:

14)Dopmyna ckopocmu npu pasHo3ame0NeHHOM OBUNCEHUU. opmyaa

[Tepnomuveckoe TBMKEHUE — IBHKEHHE, TIOBTOPSIOIIEECS Yepe3 paBHbBIE MPOMEKYTKH BPEMEHH.
Bunbl nepuoanyeckux JBUKEHUN: BpalllaTeIbHOE U KOJIeOaTeNbHOE.

15)Yem onu omauuaromes opye om opyea?

16)Ilepuoo —

17)I1epuoo epawenuss — pems 00H020 0O0POMA NO OKPYIHCHOCMU. hopMYIa

18)Yacmoma epawenus —[? ] popmyna

19)Unepyus —

20)I1epswiii 3axon Heromona —

21)Bmopoii 3akon Hotomona —[? | popmyna

22)Cuna — 6ekmopHas Qusuyeckas 8eIUdUna, AGIAWAACI MEPOU ...

23)Tpemuii 3axon Hotomona —

24)Cuna masxcecmu — 2pasumayuonHas cuia, oetcmayrowasn Ha meno. [? |gpopmyna

Cuna ynpyroctu — cuia, BOZHUKAIOIIAs MPH MaJloi JedopMaIiuu pacTsKeHHs (CxKaTHsl) Tena,
HampaBleHHAs MPOTUBOIOJIOKHO CMEIIEHUIO YaCTHII TeJa MpH JedopMaliuu.

25)3axon I'vka —[? | popmyna

26)Cuna mpenus —[? |popmyna

7.3. OueHo4YHbIe CPEACTB /IS MPOBEEHNS MPOMEKYTOUYHOM aTTeCTAIUN
[TpoMexxyTouHas aTTecTalus

®opma . JInuneie [Ipumepsr
IIpakTrueckui
aTTecTaly | 3HAHHUS YMmenus KauecTBa OLICHOYHBIX
OTIBIT (BNIA/IETh)
u 00yyJaromerocst | CpeacTB
Hud. KonTpons Onenka ymenus | OueHka HaBbIKOB | OneHka Bompocsr:
3auer 3HAHUA MMOHUMATh JIOTUYECKOTO CIIOCOOHOCTH MpUJIaratoT
6a30BbIX CIEIUAIbHYIO COIIOCTABJIEHUS U | TPAMOTHO U csl
MOJIO)KEHUH | TEPMUHOJIOTHIO | XapaKTePUCTHKH | YETKO M3JIarath
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B 00J1acTH
€CTEeCTBO3HA
HUA

00BEKTOB MaTepHuai
Ouenka ymenusi | OueHka HaBbIKOB | OlieHKa 3agaun
pemiarsb JIOTHYECKOTO CIIOCOOHOCTH MPUIATal0T
THUIIOBBIC 33]]a4W | MBIIIUICHHS ITPH rpaMOTHO U cst
B obOnacTu pellIcHUH 33]1a4 B | YETKO M3JIaraTh
npodeccuoHab | 0bsacTu XOJI PEIICHUS
HO npodeccnoHabH | 337124 B
JeSITeTbHOCTH Oli JedaTeNbHOCTH | 001acTh
npodeccruoHan
bHOM
JIESITEIIBHOCTH
u
apryMEHTHPOBA

Th PE3yJIbTaThI

7.3.1. [IpuMepHbIe BONPOCHI IS MPOBEIEHUS MPOMEKYTOUHOIM aTTecTalNu (IK3aMeH)
1. 3akon Kynona. Dnekrpuueckoe nosie. Hanpsokennocts. Cynepno3unus nosieit. JInnuu

HanpspkeHHOCTU. [1oToK Hanps>KeHHOCTH.
2. Teopema ['aycca u ee nmpumeHenue. Pabora cwit anekrpocrarudeckoro modis. [Torenmnuan. Cessb

MCKAY HAIIPS)KECHHOCTBIO U

INOTCHIIMAJIOM. 3KBI/IHOTCHIII/IaJII>HI)IC IIOBCPXHOCTH.
3. I[I/IBJ'ICKTpI/IKI/I B SJICKTPOCTATUYCCKOM II0JIC. HOJ'ISIpHLIC W HCIIOJIAPHBIC JUBJICKTPUKH.
HOJISIpI/BaLII/ISI JAUDJICKTPHUKOB. BHCKTPI/I‘-IGCKBJI HUHAYKIOUA. I[I/IZ)JICKTPI/I‘-IGCKB.SI IMpOHULIACMOCTb U

BOCIIPUUMYHNBOCTD.

4. IIpoBOJHUKY B AJIEKTpOCcTaTHYeCKOM Mosie. [loTeHnan, HanpspkeHHOCTb, IUIOTHOCTD 3apsija.
OnextpoeMkocTb. Konnencaropel. CoenuHeHne KoHieHcaTopoB. EMKoCTh miiockoro
KOHJIEHCATOpa. DJIEKTPUYECKOE 110JI€ B KOHJIEHCATOPE.
5. DHeprus CUCTEMBI 3aps10B. DHEPrus 3apsKEHHOI0 KOHJGHCATOpa. DHEPrHsl 3J1eKTPUIECKOT0

I1O0JIA

6. ITocTosiHHbIN 2nekTpudeckuil Tok. 3akoH Oma. ComnpoTusienue. CoeluHEHHE COMTPOTHBIICHUH.
3akon Jlxxoyns Jlenna. 3akoH

Owma B nuddepennmanbHoi popme.
7. DnexkTpoaBwxKyias cuia. 3akoH Oma i 3aMKHyTOM 1ienu. [lone3Hast 1 mojgHas MOIIHOCTb.
K.II.I ncroununka toka. [IpaBuna

Kupxroga

8. BzaumozaeiictBue TokoB. MaruutHoe nosie. MarautHas uHAykus. 3akod buo — CaBapa
Jlammaca. 9. JleiicTBHe 1O HA TOK.
Cuia Amnepa. TeopeMa 0 HUPKyJIALMK MarHUTHOTO 1osist. [lose npsiMoro u KpyroBoro TOKOB.
MarauTHbBII MOMEHT KOHTYpa C

TOKOM.

10. Cuna Jlopenna. JIBukeHUE 4aCTUIIBI B OJHOPOJHOM MarHUTHOM TI0JIe
11. DnexkrpomarauTtHas uHAYKIUA. 3akoH Dapanes. Bzaumuas nnaykuusa. CaMOMHIYKIIHSL.

Koad¢unments! B3anmMHol nHAYKIUU. MHIyKTUBHOCTH. UHAYKTHBHOCTH COJIEHOU/IA.
Tpancdopmarop. DHeprus MarHUTHOTO TOJIS.

12. IlepemeHHBIH 351eKTpUYECKUN TOK. IHIYKTHBHOE, EMKOCTHOE M PEaKTUBHOE COIPOTUBIICHUSI.
Bekropnas nuarpamma HanpsokeHul. 1losHoe conpotuBnenue. Pe3oHaHc HanpsiKeHUN.
13. MOIHOCTE B LIETIH TEPEMEHHOTO TOKA. J[eMCTBYIOIIME TOK U HANPSIKEHUE.
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7.3.2. IlpuMepHbIe IK3aMeHAIMOHHBIE 321a4M HA IK3aMeH

1. JIsmxenue camonéra Mn-62 npu pazdere 3amano ypaBHeHneM: X = 100 + 0,85 t2, M. Uemy paBHO
yckopenue camonera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sueprus tena 8 JIk, a Benuunna umnyiasca 4 H-c, Macca Tena pasHa. ..
1)0,5kr; 2) 1 kr; 3) 2 kr; 4) 32 KT

3. CBoboaHO mamarotiee Teao npoiuwto nocieaaue 30 m 3a 0,5 ¢. HaliguTe BbICOTY HageHMS.

4. Onpenenute yIIMHEHNE IPYKUHBI, €Clii Ha Hee AeicTByeT criia 10 H, a koaddurment
xectkoctu 500 H/wm.

5. Ilpu moaxo/ie K CTAaHIMH MMOe3]] YMEHBIIHI CKOpOoCcTh Ha 10M/c B Teuenue 20c. C kakum
YCKOpPEHHEM JBUTAJICA MMOE3]?7
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBctpeuy npyr apyry J€TST MAPUKHU U3 TUIACTHIIMHA. MOAYIN UX UMITYJILCOB PABHBI
cootBeTcTBeHHO 0,03 Kr-M/C 1 0,04 xr-M/c. CTONKHYBIIMCH, IIAPUKH CIUTAOTCS. MMmyibe
CIIMIMIINXCS IAPUKOB PaBEH

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

7. Teno nBuxkercs no npsMou. [loa aeficTBueM MOCTOSHHOM cuiibl BenmnunHO#M 4 H 3a 2 ¢ uMmysbe
Tena yBeuuuics u ctai paBeH 20kr-m/c. [lepBoHAYAIEHBIN UMITYIIEC TEJIA PABCH
1) 4xr-m/c; 2) 8kr-m/c; 3) 12xr-m/c; 4) 28kr-m/c;

8. s16noko maccoii 0,3 kr maznaet ¢ aepeBa. BeiOepure BepHOE YTBEpIKIACHUE

1) s6noxo0 nerictByet Ha 3emutto cwiior 3H, a 3emis He AeicTByeT Ha 10710K0; 2) 3emMils IEUCTBYET
Ha s16710K0 ¢ cuioi 3H, a si6moko He AeiicTByeT Ha 3emito; 3) 1010K0 U 3eMJIs He JEHCTBYIOT IpyT
Ha Apyra; 4) s10J10K0 1 3eMIIsl ISUCTBYIOT IPYT Ha apyra ¢ cuiioi 3 H.

9. Ipwu neiictBun cunsl B 8H Teno aBmkercs ¢ yckoperneM 4m/c?. UeMy paBHa ero macca?
1) 32 kr; 2) 0,5xr; 3) 2 kr; 4) 20KT.

10. Kakyto paboTy HY>KHO COBEPILUTH, YTOOBI MOAHATH TPpy3 Maccoil 30 kr Ha BeicoTy 10 M €
yckopernem 0,5 m/c??

11. Cuna TAru pakeTHOTO JBUTATEIIs NEPBOI OTEUECTBEHHON IKCIIEPUMEHTAIBHOM paKeThl Ha
KUJKOM ToruiBe paBHsutach 660H. CtaptoBast macca pakeTsl 6pu1a paBHa 30kr. Kakoe yckopenue
npuoOperana pakera Bo Bpems cTapTa?

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

12. CkopocTh JIbDKHHKA [TPU paBHOYCKOPEHHOM CITyCKE € TOpbI 3a 4¢ yBenuuuiach Ha 6m/c. Macca
abbkHUKA 60KT. PaBHONIEHCTBYIOIIAs BCEX CHII, IEHCTBYIOIIMX HA JIBDKHUKA, paBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuanbHas TOYKa Maccoil 1Kr ABUIKETCS MO/ IEMCTBUEM JIBYX B3AaMMHO
nepneHauKyspHbix cuil 8H u 6H. Y ckopenue Touku paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.

39



8. JOINOJIHUTEJIbHOE OBECIIEYHEHHUE JUCIIUIIJINHbI

[Tpunoxxenue 1. KpaTkuil KOHCIIEKT JIEKLIMOHHBIX 3aHITHH

3aK0H BCEMHMPHOI'0 TATOTeHH . [IBHKeHUE Tesl O/ 1eiiCTBHEM CHJIbI THAKECTH

ITo BropoMy 3axoHy HbproTOHA IPUYMHON NU3MEHEHUS IBUKEHUS, T. €. IPUYMHON YCKOPEHUS
TeN, SIBISETCA cuia. B MexaHMKe paccMaTpUBAIOTCS CUJIBI Pa3iMYHON (U3MYECKON HPUPOJIBL.
MHorne MexaHU4YeCKHUE SIBICHUS U IPOLECCHI ONPEAEIAIOTCS JEMCTBUEM CUJT TSATOTEHMSL.

3axon ecemuproco mseomenus 061 OTKpHIT Mcaakom HproronHom B 1682 rony. Eme B
1665 romy 23-nerHuii HproTOH BhICKA3aJl PEIIIONOKEHUE, UTO CHJIBI, yaepkuBaromue JIyHy Ha ee
opOuTe, TOil ke MPUPOABI, UTO U CHUJIBI, 3aCTaBIsONIME S0I0K0 Naaath Ha 3emito. [1o ero rumotese
MEXIy BCeMH TejaaMu BceneHHOM IeWCTBYIOT CHJIbI MPUTSKEHUS (TPaBUTALIMOHHBIC CUIIBI),
HarpasJIeHHBIE 110 JIMHUH, COeAUHsomEeneHTphl Macc (puc. 1.10.1).

Pucynox 1.10.1.

I'paBuTaniMOHHBIE CUIIBI IPUTSIKEHUS MEKY TEIIAMH.

B mnocnenyromue roasl HploToH mbiTancs HalTu (u3nyeckoe OOBSICHEHHE 3aKOHAM
JBWKCHHUsSI IIJIAHET, OTKPBITBIX acTpoHOMoM HMoranHom Kemnepom B Hawane XVII Beka, n nathb
KOJIMYECTBEHHOE BBIPAXKEHHUE ISl TPABUTALMOHHBIX CHJI. 3Has, KaK JBUXKYTCS IJIaHeThl, Hpl0TOH
XOTEJ ONPEIEIUTh, KAKUE CUJIbl HA HUX JACHCTBYIOT. Pemenue 3Toil 3anaumn v npuseno HeroToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TATOTEHUSI.

Bce Tena npuTAruBaroTcs Apyr K APYyry ¢ CWIOW, NPSAMO MPONOPUUOHAIBHON MX MaccaM U
00paTHO IPONOPIIUOHATHLHON KBAJIPATY PACCTOSIHUS MEXKIY HUMMU:

mqm,;

F = G—RZ

Koo dunumenT nponopunonanpHocT G 0MHAKOB JUId BCeX Tes B npupoze. Ero HaspBaroT
2pasumayuOHHOU NOCMOAHHOU

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

I'paBuTanmoHHas MOCTOSIHHAsA ObLa DKCIEPUMEHTATBHO HM3MEpEeHa aHTIMHCKUM (PU3MKOM
I'enpu KaBenaumem B 1798 roxy.

MHorue SBJIE€HUS B MPHPOJE OOBACHAIOTCS JEHCTBUEM CHJI BCEMHPHOTO TSTOTEHUS.
JIBuxenue maner B CoMHEYHON cHcTeMe, UCKYCCTBEHHBIX CIIYyTHUKOB 3€MJIH, TPAGKTOPUU I0JIeTa
OATMCTUYECKUX pPAaKeT, ABIKEHHWE Tel BONM3M TOBEPXHOCTH 3€MIIM — BCE OHHM HaXOMAT
00BsICHEHNE Ha OCHOBE 3aKOHA BCEMUPHOTI'O TATOTEHUS U 3aKOHOB JTUHAMUKH.

Kaxnpiii nmpeamer Bo BceeneHHON BO3AEHCTBYET Ha IpYrod NpEAMET, OHU IPUTATHUBAIOT
Ipyr JApyra. OTO Ha3bIBaeTCsl CUJIOW TSKECTH, WM TpaBuTanuei. Cuna NpUTSDKEHUS, WIN
TpaBUTAlMA, 3aBUCUT OT ABYX (paKTOPOB.

Bo-niepBbIX, 3TO 3aBHCUT OT TOT0, CKOJBKO BEILIECTBA COAECPKHUT OOBEKT, TENO, MPEAMET.
Yem Oomplre Macca BelIecTBa Tela, TeM CWIbHEeW rpaBuranua. Ecnu Temo obnamaer odeHb
HeOOJIBIIION Macco, ero rpaButanus Maia. Hampumep, macca 3emirt BO MHOTO pa3 00JIbIIIe MACChI
Jlynsl, moaToMy 3eMiIsl UMEeT OOMBIIYIO CHITY TsKecTH, yeM JlyHa.

Bo-BTOpBIX, cHia TSKECTH 3aBUCUT OT pacCcTOSHUS MexXAy Tenamu. Yem Ommke Tena
HAXOJATCS APYr K JAPYTy, TEM CUJIa MPUTsHKEHHs Oojbine. UeM OHM najibllie Ipyr OT JApyra, TeM
rpaBUTAIUS MEHBIIE.
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Cob6cTBeHHOE TpaBUTalMOHHOE Toje JIlyHBl ompenenser ycKopeHue CBOOOJAHOTO
najeHus gyn Ha ee moBepxHocTd. Macca JlyHel B 81 pa3 MeHblle Macchl 3eMiH, a €€ paauyc
npubnau3uTenbHO B 3,7 paza MeHblne paauyca 3emiu. Ilostomy yckopeHue g ompenenurcs
BBIPKECHHUEM:

M, M,- 3,72 ,
9. =G RZ = GW =0,17g = 1,66:/c

B ycnoBusix Takoi ciaboi rpaBUTAallMM OKa3aJIMCh KOCMOHABTHI, BhICaauBIInecs Ha JlyHe.
YennoBeK B TAKUX YCIOBUAX MOXET COBEPIIATh TMTAHTCKUE NpbDKKU. Hanpumep, eciu yenoBek B
3€MHBIX YCJIOBHUSAX MOINPBHITHBAET HA BBICOTY | M, To Ha JIyHEe OH MOT GBI MOANIPHITHYTH HA BBICOTY
6onee 6 M.

A ceifyac aBaiiTe MOCMOTPHUM Ha YEJIOBEYECKOE CYIIECTBOBaHME Ha 3emuie. Y 3emiin Macca
Oosblle, YyeM Yy YeNOBEKa, MOITOMY CHUJla TSHKECTH yaepkuBaeT ero Ha 3emie. Ho 3emus
BO3/ICIICTBYET TakK, Kak OyITO BCS €€ MaTepus, BCE €€ BELIeCTBO HaxojsaTcs B ueHTpe. [loaTomy
CHUJIa TSOHKECTH B JIIOOOM MeCTe 3eMIIHM JOJIKHA PACCUUTHIBATHCS C YUETOM PACCTOSHUSA 10 €€ IIEHTpa.

Cuna TshxecTu Ha modepekbe Mopst O0JIbIIIe, YeM Ha BEPIIMHE ropbl. A ceidac MpencTaBbTe
YeJIOBEKa, YJAJIMBIIErocs C MOBEPXHOCTH 3€MJIM Ha JajeKkoe paccTosHue. Tam cuia 3eMHOro
NPUTSHKEHUS OyieT MHOTO ciadee.

Korga yenoBek HaXOQUTCS B KOCMOCE, OH COBCEM MCYE3aET U3 MOJI 36MHOT'O MPUTAKEHUS.
I'paBuTanus 3emim coBceM He ACWCTBYET Ha HEro (HO OHAa €CTh, TOJIBKO OYeHb ciabas M3-3a
Oonpiioro paccrosHus ot 3emin). OH HAXOAUTCS B COCTOSIHMHM HeBecoMocTu. [loaToMy pakeTsl,
KOCMHYECKHE KOpaOJii, KOCMOHABTHI MOTYT CBOOOTHO JIETATh B OTKPHITOM ITPOCTPAHCTBE.

OnHuM U3 NPOSIBIEHUHN CUJIBI BCEMUPHOT'O TATOTEHUS SIBISICTCS CULA MAICECTIU.

Cuna TsKeCTH — rpaBUTAllMOHHAS CUJla, JEMCTBYIONIAs Ha TEJO.

Tak npuHATO Ha3bIBATh CHITY MPUTSKEHUS Ted K 3emiie BOiM3u ee moBepxHocTH. Eciu M —
Macca 3emid, R — ee paguyc, M — macca JaHHOTO TeJia, TO CUJia TSHKECTH paBHA

M
F=G—m=mg

R2
rzie g — yckopenue c60000H020 naderus y TOBEPXHOCTH 3eMIIu:
F M
g 3eMJIH
g=_ =G =98Y/,
m 3eMJIU

YckopeHue cBOOOJHOIO MajeHUs — YCKOpEHHE, NMPUoOpeTaeMoe TeloM MOJ JAeHCTBHEM
IPAaBUTALIMOHHON CHJIbI BOJIM3H MOBEPXHOCTH HEOECHBIX TeJ (IJIaHET, 3Be3T).

Cuna TsDKeCTH HampaBiieHa K LEHTpy 3emid. B oTcyTcTBHEe Apyrux cuil Teno cBOOOAHO
nasiaeT Ha 3eMITI0 ¢ YCKOPEHUEM CBOOOIHOTO MaICHUsI.

CpenHee 3Ha4eHHE YCKOPEHUS] CBOOOJIHOTO MAaJEHMs JUIsl PA3IMYHBIX TOYEK MOBEPXHOCTU
3emmu paBHO 9,81 M/c?.

[Ipu ynaneHun oT MOBEPXHOCTU 3€MIJIM CHJIa 3€MHOTO TATOTEHUS U YCKOPEHHE CBOOOIHOIO
najieHusl M3MEHSAI0TCS OOpaTHO NPOMOPLUOHATIBHO KBAApaTy PACCTOSHUSA I 10 ILIEHTpa 3eMIIH.
Puc. 1.10.2 wummocTpupyeT HW3MEHEHHME CHIIBI TATOTEHUs, JACWCTBYIOLIEH Ha KOCMOHaBTa B
KOCMHMYECKOM KOpabJie MpH ero yJAaJeHUH OT 3eMJIH.
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H3MeHeHue cuiibl TATOTEHMS, JEHCTBYIOIIEH HA
KOCMOHABTA IPHU yJIaJICHUU OT 3eMJIn

Urak, ['paBuranus (IpuTsHKEHUE, BCEMUPHOE TATOTEHUE, TAroTEéHKME) (OT Jar. gravitas —
TSDKECTBY») —ATO 00HA U3 (PYHOAMEHMATbHBIX CUL NPUPOObL, camoe Claboe 83aumooelicmsaue u3
Hux. Onpedensaemcs 83aUMHbIM NPUMSANCEHUEM MeHCOY O8YMSL AMOMAMU (UIU ePYNNAMU AMOMOB).
Ecnu b1 nonooxcume 06a mauuxa na cmoin, medxncoy Humu Oyoem npumsdicenue, HO KpatiHe ciadoe.
Ecnu mauuxu evipacmym 00 pazmepog 3emiu, COOmEemcmeeHHo, Culd 803paAcmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obradarom, Kax npasuio, Kpynuvie 00vbekmvl, 0bpasyroujue
epasumayuontnoe none. bnacooaps emy, mvl modxcem xooums no 3emie, a cama niaHema
yoepoicusaem ammocgepy. Ha Jlyne epasumayus crnabas, nosmomy ammocghepy Huueeo He
oeporcum. M3zyuenue epagumayuu, 8 Cuiy ciabocmu ee npossienus (Moavko 6 Makpomacumaoax),
npoxooum Kpaune ciodxcHo. Ecmb muenue, umo xeammosas meopus epasumayuu nOMONCem
00beOUHUMb B0COUHO 8Ce, YMO Mbl 3HAEM O (PYHOAMEHMATbHBIX CULAX U Mamepuu 80 BcenenHoll.

9. OBYYEHUE CTYAEHTOB-UHBAJIMJIOB U CTYAEHTOB C OT'PAHUYEHHbBIMHU
BO3MOXHOCTAMM 310POBbS

[lopsanox oOyueHuss HWHBAIMAOB U CTYIACHTOB C OrPaHUMYEHHBIMH BO3MOXHOCTSMU
omnpenenen «llonoxkenuem Ky6I'Y o006 oOy4yeHMH CTYAEHTOB-MHBAJIMJIOB M CTYJIEHTOB C
OTpaHMYEHHBIMHU BO3MOKHOCTSIMU 37J0POBBSI».

Jljig U1 ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10pOBbsI ITPEyCMOTPEHBI 00pa30BaTeIbHbIE
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 370POBbS TAKHX JIULL.
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PEIIEH3USA
HA PABOYYIO YYEBHYIO TIPOT'PAMMY
IO AU CIIUTIJIMHE
B/1.05 ®uzuka
o criermansaoct CITO 44.02.01 JlomkonsHOe 0O6pa3oBaHue
Paspa6oruuk: npenonaBarens MHCIIO @uanko A.M.

[pencraBieHHass Ha peIEH3M0 pabodas MOporpaMMa IO JUCIMIUIMHE
«Dusukay paspaboraHa B  COOTBETCTBUM ¢ IIpumepHOH mporpammon
o0mmeoOpasoBarepHol  AUCHMIUIMHEL  «Dm3uka» U1 IPOo(ECCHOHATBHBIX
00pa3oBaTenbHBIX OpraHU3allii, paCCMOTPEHHOM Ha 3aceqanuu [lenarornyeckoro
cosera ®I'BOY JITO MUPIIO mpotokomom Ne6/2025 ot «18» anpens 2025 roxa.

CTpyKTypa MpOrpamMbl OTBe4aeT TpeGOBaHMAM K paszpaboTke pabouei
yuebHoi mporpammel auciuIUIHEL CIIO M COOEPKHT: THUTYIBHBIA JIMCT C
PEKBU3UTAMH, JIHCT COTTACOBAHMS C PA3NUYHBIMH CTPYKTYypPaMM yHUBEPCHUTETA,
nacropt pabodelf mporpaMMBl y4eOGHONW IMCUMIUIMHEL, O0BEMBI ydeOHOM
[pOrpaMMBI peau3yeMoit yaeOHOH IMCIMIIIAHEL

Copeprkanue MpOrpaMMbl HANPaBICHO Ha NMPHOOpeTeHHe 00ydaroIluMHUCs
3HAHWH, yMeHuM 1 HaBbIKOB, onpeeneHHbIX @I'OC CIIO, u cooTBETCTBYET 00BEMY
4acoB, yKa3aHHOMY B y4eOHOM ILIaHe.

B paGoueit mporpamme yka3aHbl TpeOOBaHHA K DPe3yIbTaTaM OCBOEHHS
JOUCIIATLTHHEL.

OueHouyHblE CpencTBa IS TEKyIIEro  KOHTPOJS  YCIIEBAEMOCTH,
IPOMEKYTOYHON AaTTeCTAllMd II0 HTOTaM OCBOGHMS [JWCLMIUIMHEI M y4eOHO-
MeTonuueckoe  obecliedeHHe  CaMOCTOSTeNbHOM  paboTel  oOydarommxcs
IpezcTaBlIeHsl B ONHOM obbeMe. B pasnene «KoHTposib ¥ OLEHKA pe3ysibTaToB
OCBOGHHMS JMCLMIUIMHBIY OIPEeeHbl Pe3ynbTaTsl OOydeHHs B Te (GOpMEL, H
METOJBI, KOTOpble OyIyT UCIONB30BAHEI JUIi MX KOHTPOJSL H  OLEHKH
IperoiaBaTes.

B coneprkanue AUCIUILTAHB! BKIIFOYSHBI TEMBI ¥ BOIIPOCHL, 00€CTIeunBaIOLINe
JOCTYDKEHHE CTyIEHTaMH BCeX KOMIIETEHIMH, HEOOXOAUMBIX, [10 MHEHHIO HPIIO.

PexoMeHIyeMas 1Jist U3y9IEHUs TUTepaTypa akTyalbHa M OTpaXkaeT MaTepual,
HaIpaBJIeHHBIH Ha JOCTIKEHNE IIOCTaBIEHHBIX IEJEH.

PaspaGoranHas paGodas IporpaMMa MOXeT OBbITh HCIONB30BaHa JULT
TIOITOTOBKH CTY/IEHTOB I10 HAIPABICHUIO IOATOTOBKH Io cnenmansHoctH CIIO
44.02.01 [domkomsHOE 00pa3oBaHKeE.

Penensenr:
/,‘
JlokTop GMOIOTHYECKHX HAYK
npodeccop kadenps: 1111 7// /) //L/ 4.9, [IInaxos
OI'BOY BO «Ky6I'Y» j 1408 2006
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PEIIEH3USA
HA PABOYYIO YYEBHYIO TIPOTPAMMY
IO JUCITATIVIMHE
B.05 ®uzuka
o crenuansHocT CITO 44.02.01 JJomkonsHoe o6pa3oBanue
Pazpaboruuk: npenonasatens MHCIIO ®uanko A. M.

IlpencraBneHHass Ha peleH3U0 pabodas nporpaMma IO JUCIMILIMHE
«®Du3uka» pazpaboTaHa B  COOTBETCTBHM ¢ [IpuMepHOH IporpamMmoit
o0meobpazoBaTeNnbHOR  AMCUUIUIMHEL «Du3ukay i1 NIpodecCHOHATBHBIX
00pazoBaTeNbHBIX OpraHu3alii, pacCCMOTPEHHON Ha 3acelaHuu [le1arorugeckoro
cosera ®I'BOY JITO MPITO npotoxosmom Ne6/2025 ot «18» anpens 2025 roza.

CrpykTypa mporpaMMbl OTBedaeT TpeOoBaHHAM K pa3paboTke paboueit
yuebHol mnporpammbl aucnuiuiiHel CIIO W COMEPXHT: TUTYNBHBIA JIUCT C
PEKBU3UTaMH, JHCT COIVIACOBAHUA C PA3IMYHBIMU CTPYKTypaMH YHHBEPCHTETa,
macropT paboded IporpaMMbl  y4eOHOM JUCLUIUIMHBEL, OOBEMBI y4eOGHOMN
MIPOrpaMMBl peannu3yeMol yueOHOH TUCITUILTHHEL.

ConepxaHue IporpaMMbl HaIlpaBIeHO Ha IPUOOpPETEHHE O0YYaArOIIUMUCS
3HaHWH, YMEHHH U HaBEIKOB, ornpeieneHHbIX PI'OC CIIO, u cooTBeTCTBYeT 00BEMY
JacoB, yKa3aHHOMY B y4eOHOM ILIaHe.

B pabouelf mporpamme ykasaHbl TpeGOBaHHs K pe3yJIbTaTaM OCBOEHHS
TVCIIUTIINHEL

OneHouHBle  CpeAcTBa AN TEKYLIEro  KOHTPOJS  yCIIEBaeMOCTH,
[IPOME)XXYTOYHOM aTTeCTallid II0 HTOraM OCBOEHHS MUCLHUIUIMHBI W ydeOHO-
MeToqu4YecKoe  oOecIeyeHHe  CaMOCTOSTEeNbHOW  paboThl  O0yYaroIIuXxcs
IIpeJICTaBlIeHb! B IONHOM o0beMme. B pasgene «KOHTpoNb U OIEHKa pPe3yJIbTAaTOB
OCBOGHUS IUCIMIUIMHED) OIpPENeNeHbl pe3yNbTaThl oOydeHHs W Te (GOpPMBI, H
METOZABI, KOTOpble OyIyT WCIONB30BAHBI IS WX KOHTPONISL ¥  OLIEHKH
IIperojaBaTens.

B conepixanue UCIUIIAHBI BKIIFOYEHB! TEMBI X BOIIPOCHI, 00eCTIeYBaIOIINE
JIOCTHKEHUE CTYIEHTaMH BCEX KOMIIETeHIINH, He00X0auMBbIX, o MHeHHI0 VPIIO.

Pexomenyemas 111 H3y4eHUs IUTepaTypa akTyalbHa U OTpaXkaeT MaTepHual,
HallpaBIICHHBIN Ha JOCTMKEHHE IIOCTaBIEHHBIX L.

PaspaboranHas pabodas mporpaMma MOXXET OBITH WCIIONB30BaHa s
IIOJITOTOBKY CTYAEHTOB I10 HAIPaBIEHHUIO IIOATOTOBKU IO crenuanbHoctu CIIO
44.02.01 [domkonbsHoe 00pa3oBaHUe.

Penensenr:

MBOY rumHazus Ne§2 7

r. KpacuHonmapa, nupextop A. @ Crumesa

Nasoscotee

_/
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