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1. MACIHOPT PABOYEM [TIPOT'PAMMBbI YYEBHOM JACHHUTIJINHBI
«DU3UKA»

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI

Pabouas mnporpamma y4yeOHOW aucHUIIUHBI «DuU3KMKa» SBISETCS YACTHIO MPOrPaAMMBbI
MOATOTOBKM  CHELMAIUMCTOB CpeAHero 3BeHa 1o crneuuanbHoctd 44.02.01  JlomkonbHOE
oOpa3oBaHue

Pabouas mporpamma mucumiuimabl «®@usuka» pazpaboTaHa ajsl CTYIEHTOB CHEIHAIHHOCTH
cpennero npodeccuonanbHoro oopazosanus (nasee CI10) 44.02.01 JlomkoiapHOE 00pa3oBaHue Ha
OCHOBE MPHMEPHOU MporpamMmbl 00Ie00pa3oBaTebHON y4eOHOU AuCHHUILIMHBL «Du3nkay s
npodeccHOHANBHBIX ~ 00pa3oBaTeIbHBIX  OpraHW3alldii, PAcCMOTPEHHONM HAa  3acedaHuu
[legarornueckoro cosera ®I'bOY IO MPIIO (UuctuTyTa pa3BuUTHS NpOoPecCUOHAIBHOTO
obOpazoBanusi), mpotokos Nel3 ot 29.09.2022 r.  u yrBepkJaeHHOU Ha 3acenanun CoBeTa 1Mo
OIICHKE COJEp)KaHUS M KadecTBa NMPUMEPHBIX PadOUYMX MpOorpaMM o0meoO0pa3oBaTeNbHOTO U
COIMATPHO-TYMAHUTAPHOTO IIUKJIOB CPEAHETO MpOo(dhecCHOHATBHOTO 00pa3oBaHus, MpoToko Nel4
ot 30.11.2022 .

1.2. Mecto aucuumiannbl B cTpykrype IICC3:

VYyeOnas aucuumianHa «Du3uka» sBisieTcd MpoQUIbHON TUCIUIUIMHON M3 00s13aTeNbHON
npeameTHo# oOmactu «EctectBennsie Hayku» OI'OC cpeanero obmero oopa3oBaHus.
Hucuunnuna «®dusuka» wn3ydaercs B IUKIE€ 0O0mMeo0pa3oBaTeNbHbIX  TUCHUIUIMH IS
cnenuanbHoctd 44.02.01 [omkonbHoe oOpa3oBaHue B yueOHOM miaHe mporpammbl MOJATOTOBKU
cnennanuctoB cpearero 3BeHa (IIIICC3) mecro 6a3oBoil aucuumuimHbl «PH3uKa» — B COCTaBe
JUCITUIUIAH ~ 00111e00pa3oBaTeIbHOM  MOArOTOBKH  cnenuanbHOCTH  44.02.01  lomkosbHOE
oOpazoBaHHe

1.3. Hean u 3axa4u y4eOHOH NMCHUIUIMHBI — TPeOOBAaHUS K pe3yJibTaTaM OCBOECHHS
AUCHUTLIUHBI:
Cogepxanue mporpamMmbl  001eoOpa3oBaTeNbHON  AUCUMIUIMHBL  DH3MKa HaMpaBlIeHO Ha
JOCTHKEHHE CIIeTYIOIIUX IIeNeH:
* (QopmupoBaHue y oOyyalOUUXCSd YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUSA, 3HAYUMOCTH
(bu3MUecKuX 3HAHUM JUIsI COBPEMEHHOTO KBAJTU(UIIMPOBAHHOTO CIIELMATINCTA MPU OCYIIECTBICHUU
ero npoeccuoHaIbHON JesITeNbHOCTH;
* (QopmMupoBaHUE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH;
* oBiaJeHHe crenuduueckoit cucreMoit pU3NIEeCKUX MOHATUN, TEPMUHOJIOTHEH U CUMBOJIMKOM;
* OCBOEHHME OCHOBHBIX (PM3MYECKHUX TEOPHil, 3aKOHOB, 3aKOHOMEPHOCTEHH;
* OBJIaJICHHE OCHOBHBIMU METOJIaMU HAyYHOTO MMO3HAHUS IMPUPOJIBI, UCTIOIB3YEMbIMU B  (HU3UKE
(mabnrofeHue, OMNHMCAHHME, W3MEpPEHUE, BBIIBUIKCHHE FUIOTE3, TPOBEACHHUE SKCIIEPUMEHTA);
* OBIAJCHHE YMEHHSIMH O0OpabaThiBaTh JaHHBIE JKCHEPUMEHTAa, OOBICHATH MOJyUYEHHBIC
pe3yNnbTaThl, YCTaHABIUBATh 3aBHCHUMOCTH MEXIy (U3MUYECKMMH BEIUYMHAMHU B HaOIrOgaeMoM
SIBJICHUH, JI€TIaTh BBIBOJIbI;
* ¢dopMHpOBaHHE YMEHHUsS pemarh (U3NUECKUe 3aJa4ll pa3HbIX YPOBHEU CIOXKHOCTH;
* pa3BUTHE TMO3HABATENIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
mpolecce MPHOOpEeTeHUsT 3HAHWW C HCIIOJIb30BAHWEM pPA3IUYHBIX UCTOYHUKOB HH(MOpMALUU U
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJOTUH; yMeHUuidl QopmyrnpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TMO3UIMIO TIO OTHOIICHWIO K (u3mdeckold uHPOpMAIUU, MOIydaeMoil u3



Pa3HBIX UICTOYHHUKOB;
* BOCIHTAHWE YYBCTBA FOPJOCTH 3a POCCHHCKYIO (hm3mueckyro Hayky. OcBoenue kypca OJ]
«Pu3KKay NpeaIoaracT pelieHue CIeIyoIuX 3a1au:

* mnpuoOpeTeHHe 3HAHUU O (yHJAAMEHTAIbHBIX (QHU3MUYECKUX 3aKOHAX, JIEKAUIUX B  OCHOBE
COBPEMEHHOM ¢busnveckoi KapTUHBI MHUpa, IIPUHLIUIIOB JICHCTBUSL  TEXHUYECKHUX
YCTPOICTB M MPOU3BOJCTBEHHBIX IPOLIECCOB, O HamOoJee BaXHBIX OTKPBITUAX B 00JIaCTU
(GU3MKH, OKa3aBIIMX OTPEACISIONISe BIMSHUE HA PAa3BUTHE TEXHUKH U TEXHOJIOTHH;

. MoHMMaHWe  (U3WMYECKOW  CYNIHOCTH  SBJICHHWM,  NPOSBILIIOMUXCS B pPaMKax
IIPOU3BO/ICTBEHHOM JI€ATEIBHOCTH;

* OCBOEGHHME CHOCOOOB UCHOJb30BaHUS (U3NYECKUX 3HAHUN JJIs PpELICHUs] MPaKTUYECKUX
npodeccrnoHalbHBIX 3a1a4, OOBSICHEHHS SIBJICHUU IPUPOJBI,  MPOU3BOJCTBEHHBIX U
TEXHOJIOIMYECKUX IIPOLIECCOB, IIPUHIUIIOB JEACTBUSL TeXHHIECKHX MpuOOpPOB U YCTPOMCTB,
obecrnieueHus 0€30MacHOCTH MPOU3BOJICTBA U OXPAHBI IPUPO/IBI;

* (¢opMupOBaHHE YMEHUU pelIaTh y4eOHO-NpaKTHUECKHUE 3aladuu (U3NYECKOTO COACpKAHUS C
y4€ToM IpoecCHOHATbHON HapaBIE€HHOCTH;

* TIpUOOpEeTeHHE OMbITa MO3HAHUS U CAMOINIO3HAHUS, YMEHUHN CTaBUTh 3aJa4d U peuiaTb IpoOIeMbl
¢ yu€rom npodeccuoHaTbHON HANTPaBIEHHOCTH;

* ¢dopmupoBaHUE YMEHHI HCKaTh, AHAJIU3UPOBATH u  oOpabaTeIBaTh
¢dbuzudeckyro nHpopMaIroo ¢ yaéToM npoheccCnoHATBbHONW HANPaBIEHHOCTH;

* TOJArOTOBKAa OOy4aromMXCS K  YCHEHNIHOMY OCBOEHHIO JUCHUIUIMH U MOJYyJel
npodeccuoHaIbHOTO  LMKJIA: (opMHpOBaHME Yy HHUX YMEHUH M ONBITa JESTEIbHOCTH,
XapakTepHbIX g npodeccuii /| MOIDKHOCTEH — CAyKalIMX WM CHCHHAIbHOCTCH,
MOJIy4aeMbIX B MpodeccrnoHalbHBIX 00pa30BaTEIbHBIX OPraHU3aIHIX;

. MOArOTOBKAa K  (OPMHPOBAHUIO  OOMMX  KOMIETCHIMH  Oyaymiero  CrheruancTa:
caMo00pa3oBaHus, KOMMYHMKAIIMHM, TPOSIBICHUS TIPakJaHCKO- MaTPUOTHUECKOM MO3UIIMH,
COTPYOHHYECTBA, NPUHATHUS pEIIeHWH B CTAaHAAPTHOM W  HECTaHJAPTHOM CHUTyalMsX,
MMPOCKTUPOBAHUS, TPOBEACHUS (UIMYECKUX HU3MEpeHH, ASPOHEKTUBHOTO U  0OE301acHOTO
UCIIOJIb30BAHMSI  PA3JIMYHBIX TEXHUYECKUX YCTPOWCTB, COONIOEHUS MpaBUI OXpaHbl Tpyaa
pu paboTe ¢ GpU3HIECKUMHU TPUOOpaMHu U 000PYT0BAHUEM.

OcoOenHocTh  (hOopMHUpOBaHMSI COBOKYIMHOCTH  3a/Jad  M3y4deHHs] (U3UKUM I CUCTEMBbI
CpeIHEro poQeccuOHAIBHOTO obOpazoBaHus 3aKJII0YaeTCs B
HEOOXOIMMOCTH peaju3aluu NpoQeccHOHANIbHON HAaMpaBJIICHHOCTH pellaeMbix3afad, yuéra
ocobeHHOCTel cephl NeATENBHOCTH Oy yIUX CIEHHUATNCTOB.

B pe3ynbraTe ocBOeHUS AUCHUIUTHHBI O0YYAIONINIICS T0KEH 3HATH:

* CMBICI MOHATHI: PU3MUecKoe sIBICHUE, TUNOTE3a, 3aKOH, TEOPHS, BELIECTBO, B3aUMOJICHCTBUE,
AJIEKTPOMArHUTHOE T10Jie, BOJIHA, (POTOH, aTOM, AaTOMHOE SAPO, MOHU3UPYIOIINE U3ITyUCHUS;
* cMmblcT (PU3MYECKHX BEJIMYUH: CKOpPOCTh, YCKOpPEHHE, Macca, CHiIa, HUMIYIbC,paboTa,
MEXaHMYEeCKasi  dSHEeprus, BHYTPEHHSAS  OJHeprusi, aOCOJIOTHAs  TeMmIeparypa, CpeaHss

KMHETUYECKasi 3HEPTUsl YaCTULBELIECTBA,  KOJIMYECTBO TEIUIOTHI, 3JIEMEHTapHbIN
IEKTPUYECKU 3apsiz;
* CMBICH ¢bu3nyeckux 3aKOHOB KJIACCUUECKON MEXaHUKH, BCEMUPHOTO
TATOTEHHH, COXPAaHEHHUS JHEpruy, UMITyJIbCa U DIEKTPUYECKOIO 3apsja,

TEPMOJAMHAMUKH, SIEKTPOMAarHUTHONU MHIAYKLUH, poTod(ddeKTa;
* BKJIQJ POCCHUHCKUX M 3apyOeXHBIX YUEHBIX, OKa3aBIIMX HauOoJbllee BIUSHHE Ha pa3BUTHE
bu3uKy;



B pesynbraTe 0CBOCHUS AUCHUILTUHBI 00YJaIOUIHICS JJOKEH YMETh:

* TPOBOJUTH HAONIOJCHMS, MJIAHUPOBATH M BBIIOJHATH SKCIEPUMEHTHI, * BBIIBUTAThH
THIIOTE3BI U CTPOUTH MOJIEIH,

* MPHUMEHSATh MOJTyYCHHBIE 3HAHUS no  ¢usuke s OOBSICHEHUS
pa3Ho00Opa3HBIX PU3NICCKUX SBIICHUI M CBOHCTB BEIIECTB;

* TPAKTHYECKH MCIIOJIB30BaTh (PH3MUECKIE 3HAHNUS;

* OLIGHUBAThH JOCTOBEPHOCTH €CTECTBEHHO-HAYUYHOI HH(OpMAIHH;

* HCHOJB30BaTh INPHOOpPETCHHBIC 3HaHUST W yMEHHUS  JUII  pelIeHHs
MIPaKTUYECKUX 3az1a4 HOBCE/IHEBHOM YKU3HHU, obecrnieueHus 0e301acHOCTH
COOCTBEHHOMW KHM3HH, PAlMOHATIBHOTO MPHUPOIOIIONB30BAHHS U OXPAHBI OKPYKAIOLICH CPEIbL.

* OIKCHIBATh U OOBSACHATH (DM3WYECKHE SIBICHUS M CBOWCTBA TENl: CBOMCTBA ra3oB, >KUIKOCTEH
W TBEPIBIX TeEJ; DJEKTPOMATHUTHYIO HHIYKIHIO, PACIpOCTPaHEHHE SJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3IyYEHHE U MOTJIOLIEHUE CBETAa aTOMOM; GOTOIPPEKT;

* OTJIMYATh TMIIOTE3BI OT HAYUYHBIX TEOPHUH;

* JIeNaTh BHIBOJBI HA OCHOBE DKCIIEPUMEHTAJIBHBIX TAaHHBIX;

* TPHUBOAWTH TIPUMEPHI, TOKA3BIBAIONIME, YTO: HAONIOJCHUS W OKCIEPUMEHT SBIISIOTCS
OCHOBOM Ui BBIIBWKCHUS THIIOTE3 ©  TEOPUH, TMO3BOJIIIOT MPOBEPHUTH HWCTHUHHOCTH
TEOPETHUYECKHX BBIBOJIOB, (H3WYECKass TEOpHUS JaeT BO3MOXKHOCTh OOBSCHSATH HM3BECTHHIC
SIBIICHUSI TIPUPOJBI W HaydHbIe (DaKTBI, MPEICKA3bIBaTh €IIe HEU3BECTHHIC SBIICHHUS,

* TPHUBOJWTH TPHUMEPHl TMPAKTHUYECKOTO HCIOJB30BAaHUS (U3NYECKUX 3HAHHWI: 3aKOHOB
MEXaHUKH, TEPMOJAWHAMHKH W  DJCKTPOJWHAMHKH B  DHEPIeTHKE, pAa3IMYHBIX  BHIIOB
ANIEKTPOMArHUTHBIX U3IMYyYEHUH s pa3BUTUS paJuo U TEJIEKOMMYHHUKAIMM, KBAaHTOBOM
(U3MKYN B CO3/IaHUU SIAEPHON SHEPTETHKH, JIA3€POB;

* BOCIpPUHUMATh M Ha OCHOBE MOJYYECHHBIX 3HAaHHUU CaMOCTOSITENIbHO OLEHMBaTh WH(GOpPMAIHIO,
coaepxarrtytocs B coobmenusx CMU, NHTepHeTe, HaydHO-TIOMYJISAPHBIX CTATHSIX.

* TIPUMEHSTH MOJIyYeHHbIC 3HAHUS 7S pelieHus GrU3MuecKux 3a1ay;

* ompenensaTh Xapakrep (u3umueckoro mporecca 1o Trpaduky, Tadmuie, hopmyne*;

U3MEpATh pAl (PU3NUECKUX BEJIUYUH, MPEICTaBIsIsl Pe3yNbTaThl M3MEPEHUN C YUeTOM HX
MOrPEITHOCTEH.



1.4. Ilepevyenn NIaHUPYEMbIX Pe3yJIbTATOB 00yUeHHUs M0 JUCHUILIMHE (MepeYyeHb ()OPMHUPYeMbIX KOMIIETEHIIUI)

Kox u HamMeHOBaHHE
(hopMupyemMbIX
KOMIIETECHITUI

IInanupyemblie pe3ynbTaThl OCBOCHUS JTUCIUTUIMHBL

061111/161

I[I/ICHI/IHJ'II/IHapHLIe

OK 01. Beioupats
CIOCOOBI peneHus 3a1a4
PO EeCCUOHATBHOM
JeATENbHOCTH
MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

B wactu TPYAOBOI'O BOCIIUTAHUA:
- TOTOBHOCTb K TpyAy, OCO3HAHUE IICHHOCTU MaCTEpPCTBa,

TPy A0NItO0HeE;

- TOTOBHOCTb K AaKTHBHOM JIEATEIBHOCTH TEXHOJOTHYECKOH U
COIMAJIbHOM HATIPABJICHHOCTH, CIIOCOOHOCTh WHHITUAPOBATH,
MIAaHAPOBATh U CaMOCTOSTENbHO BBITIOJTHSATh TaKyIo
JIEATENLHOCTD;

- UHTEpeC K  PasIUYHBIM chepam npodeccuoHaIbHOM
JIeATENIbHOCTH,

OBHa}IeHHe yHHBepcaJ'II)HLIMI/I y‘le6HLIMI/I ITIO3HABATCJIIbHBIMHU
NENCTBUSIMU:

a) 0a30BbIC JTOTMYECKUE ICHCTBHSL:

- CaMOCTOSATEIBLHO (dopmyHupoBaTh u
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATh CYI[ECTBEHHbIH MNPU3HAK WM OCHOBAHHUS JUIS
cpaBHeHUs, Kiaccu(UKauu U 0000IeHHS;

- ONpENEeNATh UENU JAeSITENbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU
HX JOCTYDKEHUS,

aKTyaJIU3UpOBAThH

- BBISIBIISITH 3aKOHOMEPHOCTH u HPOTHBOPEUUS B
paccMaTpUBaEMBbIX SIBICHUSX,

- BHOCUTb KOpPPEKTHUBBI B JIESTENbHOCTb, OLICHUBATb
COOTBETCTBHE DPE3yJIbTATOB  LIENSAM, OLIEHUBATh pUCKH
MIOCJIEACTBUI JICSITEILHOCTH,;

- pa3BHUBaThH KpeaTHBHOE MBIIIICHUE IIpH  peIIeHUH

KM3HEHHBIX po0ieM
0)0a30BbIE MCCIIEIOBATEIBCKUE ICHCTBI:

- BIQNETh  HABBIKAMH  Y4eOHO-HMCCIICIOBATEIBCKON |
MPOEKTHOH eATeIbHOCTH, HABBIKAMH Pa3pelieHHs TPOOIeM; BbISBIATH
MPUYUHHO-CJIC/ICTBEHHBIC CBSI3U u

AKTYAJIM3UPOBATH 33144y, BEUIBUIaTh THIOTE3Y €€ PELIECHUS

HaXOJNTh apTyMEHTHI ULt JIOKa3aTeNIbCTBA CBOMX
YTBEPXK/ICHHH, 3a71aBaTh MapaMeTPhl M KPUTEPUH PEIICHIS,

- aHAIM3WPOBATh  IONYYEHHBHIE B  XOAE  pEIICHHWs  3a1adu
Ppe3yJIbTATHI, KPUTHYECKH OLICHUBATh ux JIOCTOBEPHOCTS,

- chopMuUpOBaTh TMPENCTABICHHS O pPOMM W MeCTe (U3MKU U
ACTPOHOMHH B  COBPEMCHHOW HAyYHOM KapTHHE MHpPa, O
CHCTEMOO0Opa3yoIIei pomnu (GU3MKU B Pa3BUTHH

€CTECTBCHHBIX HAyK, TEXHHUKH M COBPEMEHHBIX TEXHOJOIH, O BKJIaze

POCCHICKHX W 3apyOeKHBIX YYEHBIX-(DM3MKOB B Pa3BUTHE HAYKH,
NMOHMMaHWe (U3UUECKON CYITHOCTH HAOMIOIaeMbIX  SIBICHHI
MHKPOMHpPA, MaKpoMHpa U Meramupa;
NMOHMMaHWE  POJH ACTPOHOMHUH B IPaKTUIECKON
JIeATEIbHOCTH ~ YellOBeKa W JIaIbHEHIIeM Hay4HO-TEXHHYECKOM
pasBuTHM, ponu  (Gu3ukn B (OPMUPOBAHHHU
Kpyrozopa ¥  ()YHKIMOHAJIbHOW TIPaMOTHOCTHM  4YeJoBeKa  JJIs
pelleHusT IMPaKTHYECKHX 3a7ad;
- chopMHpOBaTH YMEHHS pelIaTh pacyeTHble 3aJayd C SBHO
3aJJaHHON (DM3UYUECKOH MOJEINbIO, HCIOJIB3YS

¢u3u4eckne 3aKOHBI W MPHHLOMIBI, HA OCHOBE AaHAIM3a YCIOBHSA
3a/auu BBIOMPATH ¢bu3nyeckyo MOJI€INb, BBIACIATH
(u3nueckne BeMYUHBI u (bopMyIbl, HEOOXOMUMBIE ISt
€e pELIeHWs, IPOBOAUTH pacdeTbl M OLECHHBAThH peasbHOCTD
HOJTy4eHHOT'0 3HaueHNs (M3MYECKOH BEIWYMHBI, pelaTh
Ka4yeCTBEHHBIE 3aJa4H, BBICTpanBas JIOTUYECKU
HENPOTHUBOPEUMBYIO  LIEMOYKY PACCYKIECHUI c onopoun Ha
U3yYCHHBIE  3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUECKUE SBICHHS,
- BJIAJICTh OCHOBOITOJIATAIOIIUMYH  (PU3UYECKUMH  HOHATHIMH
" BEJIMYMHAMY,  XapaKTepPHU3YIOIINMHU (QU3MYECKHe IPOLEcChl
(CBSI3aHHBIMM C  MEXaHHYECKHM JBWKEHHEM,  B3aMMOICEHCTBHUEM
TEN, MEXaHWYECKUMH KoNeOaHUSIMU u BOJIHAMH, aTOMHO-
MOJIEKYJISIPHBIM CTPOGHHEM  BEUIEeCTBA, TEIUIOBHIMH
OpOLIecCaMy
IEKTPUYECKAM ¥ MAarHUTHBIM  ITOJISIMH,
JIEKTPOMATHUTHBIMH ~ KOJCOAHUSAMH M BOJNHAMHM, ONTHYCCKHUMH
SIBJICHUSIMU; KBaHTOBBIMH SIBIICHUSIMH,
CTPOCHHEM aTOMa W aTOMHOrO siIpa, PaJHOAaKTHBHOCTBIO); BJIAJCHHE
OCHOBOITOJIAr AIOIIMH ACTPOHOMHYECKHMH
TI03BOJISTFOILIMH XapaKTepH30BaTh TPOLIECCHI,

QJIEKTPUIECKUM TOKOM,

IIOHATHUAMU,
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IPOrHO3UPOBATH U3MCHCHHUC B HOBBLIX YCIIOBUSIX,

- YMCTb TIEPpCHOCUTH 3HaHHA B TIO3HABATCIIbHYIO u

TMPaKTUYICCKYIO o0J1acTH KU3HEACSITEIIbHOCTH,

- YMCTb HUHTCTPUPOBATL 3HAHWUA W3 PpPasHbIX TMPEAMETHBIX

o0Jacreit;

- BBIIIBUTaTh HOBBlE  WJeH, IpeanaraTsb
MOJXO/Bl U pEIICHUS;

- CHOCOOHOCTh WX  MWCHONB30OBAaHHS B
COI[MAJIbHOM NMPAaKTHKE.

OpPUTMHAJIBHBIC

MMO3HABATEILHON i

MPOMCXOASAIIAEC  Ha  3Be3MaX, B  3BE3JHBIX  CHUCTEMaX, B
MEKTaTaKTHICCKONH Ccpefie; NBIKEHHE HEOSCHBIX —Tell, YBONOIHUIO
3Be3]1 U BeenenHoi;

- BJaJNCTh 3aKOHOMEPHOCTSAMH, 3aKOHAMH W TCOPHSIMHU (3aKOH
BcemupHoro Tsrorenus, |, Il wu Il 3axkonsr HeloroHa, 3akoH
COXPAHCHUS MCXaHWYCCKOW JHEPTUH, 3aKOH COXPAaHCHHS HMITYJIbCa,
TIPUHITHTT CYIICPIIO3UIIMKA  CHUI, TIPHUHITHUIT PaBHOIIPABHOCTHU
WHEPIMAIbHBIX CHCTEM OTCUETa; MOJCKYJISIPHO-KHHETHUCCKYIO TCOPHUIO
CTPOCHHUSI BEIIICCTRA, T'a30BBIC 3aKOHBI, TICPBBIA 3aKOH
TEPMOJIMHAMUKH,  3aKOH  COXPAaHCHHUsS  3JICKTPHUUYECKOTO 3apsiia,
3akoH Kynona, 3akom Oma mis ydacTka Iend, 3akoH Owma uis
MOJTHOM  JJIEKTpUUEcKoM 1enu, 3akoH Jlkoyms - JleHma, 3akoH
AJIEKTPOMATHUTHON HWHIYKIMH, 3aKOH COXPAHCHUS JHEPrUM, 3aKOH
MPSMOJTMHEHHOTO PAaCIpPOCTPAHEHHS CBETA, 3aKOH OTPAXCHHs CBETA,
3aKOH TIPCIIOMJICHHMS CBETAa; 3aKOH COXPAHEHUS OHEPruu, 3aKOH

COXpaHEHHUS UMITyJIbCa, 3aKOH  COXpaHEHHs
JNIEKTPUYECKOTO  3apsifa, 3aKOH COXPaHEHHs MacCOBOIO YHCIA,
HIOCTYNaThI Bopa, 3aKOH PaJIMOAaKTUBHOIO pacrasa);
YBEPEHHOE  HCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu
aHanu3e (QU3MYECKUX SBJICHMI M IPOLECCOB.
OK 02. Hcmonb3oBaTh | B 06GiacTv HEHHOCTH HAYYHOrO IO3HAHUA: -YMETh YUUTBIBATh IPaHULIBI IIPUMEHEHHS U3Yy4EHHBIX
COBPEMEHHBIE ~ CPEICTBA | -  chOpMHUPOBAHHOCTD MHPOBO33pEHUS, COOTBETCTBYIOIIErO | (QH3MUECKHX MOJIEJIEH: MaTepuajbHas  TOYKa,

TMIOKCKA, aHaM3a u
HHTEPIPETALUH
uHpopmanuu, u
uH()OpMAIMOHHBIE
TEXHOJIOTUH U151
BBIITOJTHEHHS 3amaq
npodeccnonanbHOM
IESITeIbHOCTH

COBPEMEHHOMY  YPOBHIO  Pa3BUTHUA  HayKH

A OOIEeCTBEHHOM

HpPaKTHKH, OCHOBaHHOT'O Ha Janore KyJIbTYD,

CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
HONUKYJIBTYPHOM MHPE;

MECTa B

- COBEpILCHCTBOBAHHE SI3bIKOBOM M YUTATEIBCKOW KYyIbTYPBHI KaK
CpelCcTBa B3aUMOJCHCTBHA MEX[Iy JIFOJbMU U TO3HAHUS MHUPAa;

- OCO3HaHHE [IEHHOCTH Hay4yHOM  JESATENbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH IIPOEKTHYIO u HCCIIEZIOBATENBCKYIO

JeSITeIbHOCTh MHANBHUIYaTbHO U B TPYIIIIE,

- OBJIa,I[CHI/IC YHUBEPCAIIbHBIMUA y‘-IC6HBIMI/I IIO3HABATCIIbHBIMU

NENCTBUSIMU:

B) pabora ¢ unpopmaImei:

- BIaJCTh HaBBIKAaMHU HOTYYCHHS UH(pOpMAIIH 13
HCTOYHHKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH MOMCK,
aHAaJIH3, CHCTEMAaTH3aLUI0 | MHTEpPIIPETaINIO

nH(pOpMALNK Pa3IUIHBIX BUAOB U (OPM IIPEICTABICHUS;
- co3maBaTh TEKCTHl B  pasNMUHBIX  (opMaTax ¢  y4eTOM
HasHadYeHWs WHGPOPMAIMM W  [EJIEeBOW  ayauTOpPHH,  BIOMpas
ONITHMAaJIbHYIO ()OPMY NPE/ICTABICHNS M BU3yAJIN3AINY,

MHepIMaJIbHas CHCTEMa OTCUETa, WACATBHBIM Ta3; MOAETH CTPOCHUS
ra3oB, XHUJAKOCTEH M TBEPIBIX TeJ, TOUCUHBIN IEKTPUUECKUN 3apsia,
sepHas MOJIeTb aTOMa, HYKJIOHHAasE MOJENb AaTOMHOIO fapa IpH
petieHun GU3NYECKUX 3a1ad.
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- OICHMUBATh JOCTOBECPHOCTD, JICTUTUMHOCTDH I/IH(I)OpMaIII/II/I, cC
COOTBCTCTBUEC IIPABOBBIM U MOPAJIbHO-3TUICCKUM HOPMaAM;

- HCIOJIb30BaTh cpencTaa MH(}OPMAITOHHBIX u

KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA B  PEHICHHMH  KOTHHTHBHbIX,

KOMMYHUKATHUBHBIX U OpraHU3alMOHHBIX 3a1aq c

coOI0IeHnEM TpeboBaHMit SPrOHOMUKH, TEXHUKHU

0e30macHOCTH,  THIHEHBl,  pecypcocOepexeHHs,  MNpaBOBBIX WU

STUYECKMX HOPM, HOpM MH(OPMALIMOHHOI O€30MacHOCTH;

- BIIaJICTh HaBBIKAMH pacrlo3HaBaHusl H 3aIUTHI

uHdopMaIyy, HHPOPMAIMOHHOM 0€30I1aCHOCTH JIMYHOCTH.
OK 03. IlnanupoBaTh ¥ | B oGnacTu JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS: - BIajeTh  OCHOBHBIMH  METOJAaMHM  HAy4YHOrO0  IIO3HAHMS,
peann3oBbIBATh - copMHPOBAHHOCTH HPaBCTBEHHOTO CO3HAHUS, UCTIONB3YEeMBIMH B (M3HMKE. MPOBOAMUTH MPSAMBIC K KOCBEHHBIC
coOCTBeHHOE STUYECKOr0 NTOBEEHNU, n3MepeHus] (pU3NYEeCKUX BEIMYHH, BHIOMpAsi ONTUMAIBHBIN CIIOCOO
l'[pO(beCCI/IOHaJ'[I)HOC )51 - CHOCO6HOCTI) OLICHUBAThH CUTYaAIUIO u NpUHUMATDH N3MEPECHUSA nu HCIIOJIb3YsI HU3BECTHHIC METOAbI
JMYHOCTHOE pa3BUTHE, | OCO3HAHHbBIC pelieHus, OPHEHTHPYSCh Ha MOpPAJbHO- | OIEHKM MOrPEeIIHOCTEl  W3MEpEeHWH, MpPOBOAUTh  HCCIENOBAaHHE
peAnPUHUMATEIBCKYIO HPaBCTBCHHLIC HOprIHHeHHOCTI/I; 3aBUCUMOCTEN q)HSH‘{eCKI/IX BCIIMYUH C HCIIOJIb30BAHHUEM
JACATCIIBHOCTD B - OCO3HAHME JIMYHOro BKJIaJla B IOCTPOCHUE yCTOﬁ‘IHBOFO TMPSAMBIX HSMepeHHﬁ, 06’])5[CH$ITI) IMOTY4Y€HHBIC
npogeccuoHaIbHOM Oyyuiero; pe3yJIbTAaTHI, UCronb3yss (u3nueckue  TEOpHUH,  3aKOHBI U
cepe, UCIIONB30BAaTh | - OTBETCTBEHHOEC OTHOMICHHE K CBOMM pPOAUTENSAM W (WJIH) APYTHM | TIOHATWS, M JIeJaTh BBIBOABI, cOOMIOAaTh mpaBuiaa Oe30MacHOro
3HaHMA 10 (MHAHCOBOM | WieHAM  CEMbH, CO3MAHAI0 CEMbH HAa  OCHOBE OCO3HAHHOIO | TpyIa IpH NPOBEIEHWM  MWCCIENOBAaHMM B  paMKax  y4eOHOro
IPaMOTHOCTHU B Pa3NUYHBIX | HNPUHATHS  LIEHHOCTEH  ceMEHHOW JKM3HM B COOTBETCTBHU C | SKCIICPHMEHTA " y4eOHO-UCCIIe0BATENbCKON
KHU3HEHHBIX CUTYaLUsX TpaauIusAMH Haponos Poccuw, JeATENbHOCTH c UCIHONIb30BAaHUEM 1 (POBBIX

OBnazieHne yHUBEPCAIBHBIMU PETYJIATHBHBIMH ACHCTBUAMHU U3MEPHUTENBHBIX YCTPOHUCTB u 71a00paTOPHOTO

a) CaMOOpTaHU3aIHSL: obopynoBaHus; CHOPMHUPOBAHHOCTH IPEACTABICHUA O MeTomax

- CAaMOCTOSITENILHO OCYILIECTBIIATH MO3HABATEIbHYIO NONy4YeHHs HAyYHbIX ACTPOHOMHYECKMX 3HAHHMH -  OBIajeTh

JesATeNbHOCTH, BBISIBIIATD IpOOJIEMBI, CTaBUTh u | (chopmupoBaTh IpeICTaBIICHHs) [paBHIAMH 3anucu

¢dbopMynupoBaTh  COOCTBEHHBbIE  33aJaud B 00pa30BaTelbHOM (br3HIecKuX ¢hopmyn penbehHO-TOYEUHOH CHUCTEMBI

JIESATEIIBHOCTH U )KU3HEHHBIX CUTYaLUsX; oboznauenuii  JI. Bpaiins  (aast  cienbix W CiaGOBHISIIMX

- CaMOCTOSTEIBHO COCTABIATH IUIAH PEIICHHS MPOOIEMBl C y4eTOM | OOYdYaroIImXcs).

HMEIOIINXCSl PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOYTECHHH;
- ZIaBaTh OLICHKY HOBBIM CHUTYalUsIM;

CToco0CTBOBAaTh (POPMHUPOBAHUIO M HPOSBICHHIO MIMPOKOW 3PYAUIIMN
B pa3HbBIX 00JIACTAX 3HAHHH, TOCTOSHHO MMOBHIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYpPHBIH YPOBEHB; O) CAMOKOHTPOJIb:
WCIIONB30BaTh MPUEMbl pedIeKCHH Ul OIIEHKH CHTYalluH, BEIOOpa
BEPHOT'O PEIICHUS;

-yM€Th OIICHWBATh PUCKH W CBOEBPEMEHHO NPHHUMATH PEIICHHS
10 MIX CHIKEHHIO;

B) 3MOILIMOHAJIbHBII HUHTEIEKT, Mpeanoararomun
c(OopMHUPOBaHHOCTE:
BHYTPCHHEH MOTHBALHH, BKJTIOUAIOIICH CTpEMJICHHE K
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JOCTWIKCHUIO HEJIM W YCICXYy, ONTHUMHU3M, HWHUIOHUATUBHOCTH, YMCHUC
Z[eflCTBOBaTL, HUCXOOs U3 CBOUX BO3M0)KHO0T€I>1;
- OMIIaTHH, BKH}O‘IaIOIHeﬁ CII0COOHOCTE IIOHUMATh
OMOIMOHAJIbHOC COCTOsSHHUC Apyrux, YUYHUTBIBATDH €ro npu
OCYHMECTBJICHUN KOMMYHHKAIUU, CIOCOOHOCTE K COYYBCTBHIO H
COIICPECKUBAHUIO,
coHraJIbHBIX HAaBBIKOB, BKJIIHOYAKOIINX CIIOCOOHOCTB
BBICTpAUBATh OTHOLICHU A C Apyrumu JIIOAbMU, 3a60TI/ITI)CH,
TNPOABJIATH MHTEPEC U pa3peliaTh KOH(I)J'II/IKTLI.

O dekTrBHO
B3aUMO/ICMCTBOBATh
paboTaTh B KOJJICKTHBE U

TOTOBHOCTD U CIIOCOOHOCTH K  00pa3oBaHUIO u
CaMOPA3BUTHIO,  CAMOCTOSTEIBHOCTH WM CaMOOINpPEHCICHUIO, -
OBJIAZICHUE HaBBIKAMHUY4YEeOHO-HCCIEIOBATENBCKOM, MPOEKTHONH U
COILIMAIbHOM NEATENIbHOCTH,

OBHa}IeHHe yHHBepcaHLHLIMH KOMMyHI/IKaTI/IBHLIMI/I

NENCTBUSIMU:

0) cOBMeCTHAs JIE€ITENbHOCTD.

- IOHUMAaTh MW HUCIIOJIB30BAaTh HpeI/IMyHleCTBa KOMaH}IHOﬁ n
WHIUBUIYaIbHON pabOoTHI;

- IPUHUMATD () 031 COBMECTHOM JIEATETbHOCTH,
OpraHU30BbIBAThH u KOOPJJUHUPOBATh JIEHCTBHUS o ee
JOCTH)KEHHIO: COCTaBJISATh IUIAH JIGHCTBUI, paclpeiensTh polu ¢
y4eTOM MHEHHH YYaCTHHKOB OOCYXJaTh pe3yJIbTaThl COBMECTHOU
paborhl;

- KOOPJIMHUPOBATH U BBITIOJIHATH paboty B YCIIOBHSX
peapHOro, BUPTYaJIbHOTO u KOMOMHUPOBAHHOTO
B3aUMOJIENCTBUS,

- OCYWIECTBISATh  IO3UTHBHOE  CTPATETHUYECKOE  MOBEACHHE B
Pa3IUYHBIX CUTYyaLUsIX, HpOSIBIISATH TBOPUYECTBO u

BOOOpaxeHue, OBITh HHULIMATHBHBIM
OBnajieHUE YHUBEPCATBHBIMH PETYJIATUBHBIMU JCUCTBUSMU: T')
NPUHSATHE Ce0s U APYTUX JIIOACH:
- IPUHUMATh MOTHBBl W AapryMEHTBl IpPYrHX JIOJCH Ipu aHalmu3e
PE3yJIbTATOB ESITENbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JAPYIUX JIOJEH Ha OMIMOKH; Pa3BUBATH
COCOOHOCTh MOHMMATh MHP C TIO3UIIMU JIPYroro YenoBeKa.

- OBJIaICTL YMCHUSIMHU pa60TaTI) B I'pynI€ C BBIIIOJJHCHUEM Pa3JIMYHbIX
COIMaJIbHBIX poneﬁ, IJIaHUpPOBAThH pa60Ty rpymnrbl, paluOHAJIBHO
pacpeacisitb JACATCIbHOCTD B HECTaHAAPTHBIX CUTyalusx,
aZICKBATHO OLICHHUBATH BKJIAJ KaXI0I'O n3 Y4aCTHUKOB

TPYNIBI B pelieHre paccMaTpuBaeMon POOIIEMBI.

OcCymecTBIsTh

B 061acTi 3¢TETHUECKOro BOCIIUTAHUS:

- yMeTh pacro3HaBaTh (U3WYECKHe SBJICHHUA (NPOLECCHI) U

YCTHYI0O W IHCBMEHHYIO | - 5CTETUYECKOE OTHOIICHHWE K MHUpY, BKIIOYAS ICTETHKY OOBSICHSATh WX HAa OCHOBE W3YYCHHBIX 3aKOHOB: PABHOMEPHOE
KOMMYHHUKAIIHIO HAyYHOI'0 TBOPYECTBA, MPHUCYIIEro (puznveckoil HayKe; U PaBHOYCKOPEHHOE MPSIMOJIHHEIHOE JIBUKEHUE,
TOCYIapCTBEHHOM - CIOCOOHOCTh BOCHPUHMMATH Pa3IMYHBIC BHUIBl MCKYCCTBA, TPAJUIIMU | CBOOOAHOE MajIcHHe Tel, JIBIDKCHHE MO0  OKPYXHOCTH,
Poccuiickoit denepannu ¢ | U TBOPYECTBO CBOETO M JAPYIMX HAPOAOB, OIIYIIATh MOIMOHAIBHOE | WHEPLHs, B3aMMOAEHCTBHETEN, KojiebaTembHOe JIBIDKCHHE,

0COOEHHOCTEH | BO3JEWCTBHE MCKYCCTBA, PE30HAHC, BOTHOBOE [IBIKCHUE; muddy3us, OpOYHOBCKOE
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COLMAIBHOTO u
KYJIBTYpHOTO KOHTEKCTa

JIMYHOCTH HW  00IlIecTBa
STHUYECKUX

- yOeXIEHHOCTh B 3HAYNMOCTH  JUIS

OTE€UECTBEHHOI O U MHPOBOTO HCKYCCTBA,

KYJIbTYPHBIX TPAJUIMA U HAPOIHOTO TBOPUECTBA;

TOTOBHOCTh K CAMOBBIPaXKCHHIO B Pa3HBIX BHUIAX HCKYCCTBA,

CTpEMJICHHE NPOSIBIIATH KAUeCTBA TBOPUYCCKOM TnaHOCTH; OBIaecHIe
YHUBEPCATBHBIMA KOMMYHHUKATHBHBIMH

JENCTBUSIMU:

a) obreHue:

- OCYIIECTBIIATH KOMMYHHUKAITUH BO BCeX cepax KHU3HH,

- pacrmo3HaBaTh HeBepOalbHBIE CPENCTBA o01eHns,
MOHMMaTh 3HAYEHHWE COIMAIBHBIX 3HAKOB, pPAacIO3HaBaTh
NPEANOCHUIKM  KOH(UIMKTHBIX ~ CHUTYyallli U CcMsr4athb
KOH(JIUKTHI;

- pa3B€pHYTO U JIOTMYHO MH3JIaraTb CBOKO TOYKY 3pEHHA C
HCIOJIb30BAHUEM A3BIKOBBIX CPEICTB.

JABWIKCHHUE, CTPOCHUC )KH,HKOCTGP'I 1 TBEPAbIX TECJI, U3MCHCHUC o0BeMa

Ten IIPU HarpeBaHUU (oxmaxaeHnm), TEMJIOBOE
paBHOBECHE, UCTIapeHHue, KOHJICHCALIHS, IUIaBJICHUE,
KpUCTAJUIM3allysl, KUIIEHHE, BIAXXHOCTh BO3AYyXa, CBSI3b CpeaHel
KHHETHYECKOH  HHEpruyd  TEMJIOBOrO  JIBIDKEHUS MOJEKyl ¢
aOCONIOTHOM  TeMIiepaTypol, IOBBIIICHHWE JABJICHUS ra3a IIpHU ero
HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXKIY rapamMeTpamMu

COCTOSIHUS rasa B H30IpoIleccax; dJIEKTPU3aLUs
TeJ, B3aUMOJACUCTBME 3apsii0B,  HArpeBaHuWe  IPOBOJHHKA c
TOKOM, B3aHMOJICHCTBHE MarHuToB, AJIEKTPOMAarHuTHas

WHIYKI A, I[eﬁCTBPIe MAarduTHOI'O IoJIs1 Ha IMPOBOJHUK C TOKOM u

JBUKYIIMICA  3apsf, 3IIEKTPOMArHUTHBIC
KoneOaHussT W BOJHBI, MPSIMOJMHEHHOE paclpOCTpaHEHHE CBETa,

OTpaxXeHHE, TIpeoMIICHHE, uHTEpQEpeHIHs,
qubpakudss W [OOMApU3AlMs — CBeTa,  JHCIEPCHsS  CBETA,
(HOTOIICKTPUUCCKHIA 3¢ dekT, CBETOBOE JTaBJICHHE,

BO3HMKHOBEHME JIMHEWYAaTOro CIIEKTpa aToMa BOJIOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOAKTHUBHOCTD.

OK 06. CopgeticTBOBaTh
COXPaHEHHIO
OKpYXarolen Cpensl,
pecypcochepexeHHIo,
NpUMEHTh  3HaHus 00
HU3MEHEeHUU KJINMAaTa,
NPUHIMIB  OepexITUBOTO
MPOU3BOJCTBA,

3¢ deKkTHBHO eliCTBOBAaTh
B Ype3BBIYAMHBIX
CUTyaLHsx

B obnacTi 5K0NMOrM4ecKoro BOCIUTAHHUS:

- ¢(OPMHUPOBAHHOCTb KOJIOTMYECKOH KyJIbTYpPbl, TIOHUMAHUE BIUSHUS
COLIMAJIEHO-3KOHOMHUYECKUX HPOLIECCOB Ha

COCTOSIHHE IPUPOJHOU Hu COLIMAJILHOM Cpelpsl, OCO3HaHHE

r100aJIBHOIO XapakTepa SKOIOTHYECKUX poodie;

- IUIAHUPOBAHUE U OCYILECTBIICHUE NEHCTBUM B OKPYXKAIOLIEH cpene Ha

OCHOBE 3HaHMs LeJedl YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEenpusATue e CTBUM, IPUHOCSIIUX BpeX
OKpY>KarolleH cpeae;
- yMeHHe [pPOTHO3MPOBATh  HEONATONPHATHBIE  AIKOJOTMYECKHE

MOCJIEICTBUA NPEAIPUHIMAEMbBIX AEHCTBUHN, MPEIOTBpaLIaTh UX;
- pacmIMpeHHe  OmbITa JESITENbHOCTH  SKOJIOTHYECKON
HATIPaBJICHHOCTH Ha OCHOBE 3HAHHH 1O (DU3UKE.

- cdopMupOBaTh YMEHHS IPUMEHATH IONYYCHHbIE 3HAHHA Ul

OOBSICHEHHsI ~ YCIOBHH  TPOTCKaHWS  (PU3HYCCKUX SIBICHUHA B
npupome M JUIS  TPUHATHA —~ OPAKTHYECKHX — pEHICHHH B
MOBCETHEBHOW  KHM3HM  Juisi  oOecrieueHus Oe30MacHOCTH IpH

o0palleHnu ¢ OBITOBBIMH TPHOOPaMH M TEXHUYECKUMH YCTPOHCTBaMHU,
COXpaHEHHS 370POBbsI U COOMIOCHUS HOPM  JKOJIOTHYECKOrO

HOBEICHUS B OKpyXalolieil  cpene; MOHUMaHHUE
HEOOXOOMMOCTH MPUMEHEHHS JOCTHKCHHH (U3UKA U TEXHOJOTHI
IUIsL PALIOHATIEHOTO IPHPO/IOIOIb30BAHUS.
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2. CTPYKTYPA U COJIEP KAHUE YUYEBHOW JUCIIUILIVHBI

2.1. O0beM yueOHOM AMCHMILIMHBI M BUAbI Y4eOHO0# padoThl

. Bcero CemecTpsl

Bun yae6HOI paboThI HACOR 1 >
YueOHasi Harpy3Ka (Bcero) 78 32 46
AyauTopHbIe 3aHATHUS (BCEro) 78 32 46
B toM uucne:
3aHSTHSI JIEKLIMOHHOTO TUIIA 38 16 22
MIPaKTUYECKHE 3aHSTUSI (TPAKTUKYMBI) 40 16 24
71a00paTOPHBIC 3AHITHUS
[IpomexyTrouHas aTTecTanus (9K3aMeH/3auer/aud.3a4er) Jud.3a4er
OO61ast TpyI0€MKOCTh 78 32 46

2.2. CTpyKTYypa AMCUUIIJIMHBI:

KoanuecTBo AYJIUTOPHBIX YaCOB

HaumeHoBaHue pa3ie/ioB U TeM

TeopeTuueck

Bceero
oe o0yueHue

IIpakTHYeck
ue 3aHATUSA

Paznen 1. Mexanuka

BBenenue Tema 1.1. ®usuka — dyHmaMeHTanbHAs
Hayka o npupoje. Kunemarnka maTepuaibHON TOUKH

Tema 1.2. Jlunamuka

Tema 1.3. 3akOHBI COXpaHEHUSI B MEXAHUKE

Tema 1.4. Mexanndeckue KoiaeOaHus 1 BOJIHBI

Pasgean 2. OcHOBBI MOJIEKYJSIPHOH (U3MKM U
TePMOJIMHAMMKH

D (NNIN| DN

0 (NNIN| DN

Tema 2.1. OCHOBBI MOJCKYJISIPHON KHHETHYECKOU
Teopuu. MaeanbHeblii ra3

Tema 2.2 M3omporeccel: 3aKOHBI M UX Tpaduyueckoe
MPEICTaBICHHUE

Tema 2.3 OcHoBbl TepmoauHamuku. [lepBoe Hauano
TEPMOJIMHAMUKU U €ero mpuMeHeHue. Bropoe Hauano
tepmoanHamuku. KITJI. [{ukin Kapnao

S
N

N

Tema 2.5. CBOMCTBO MapoB, )KUJIKOCTEH, TBEPABIX TEII

N

Pa3jaen 3. DiiekTpoaMHAMHKA

(BN
o

Tewma 3.1. DnexrpocTaTuka

Tema 3.2. IlocTOSIHHBINA TOK

Tema 3.3. MarduuTHbIE IBJICHUA

Tewma 3.4 DnekTpoMarHuTHasi MHAYKLIMS

Tema 3.5. DnekTpoMarHuTHbIe K0JIOAHUS U BOJIHBI

Pasznen 4. Onrtuka

Tema 4.1. [Ipupona cBera. OcHOBBI pOTOMETPUU

Tema 4.2 DnemeHThl reoMeTpuyeckoit onTuku TOHKHE

- N
el NI E R e e e e i
NINDOINNDNNN

NN oD NN N N SN
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muH3bl. IlocTpoeHne wn300pakeHWil B JIMH3aX U
3epKajiax

Tema 4.3. BoiHOBBIE CBOICTBaA CBETa 4 2 2
Paznen 5. OcHOBBI cnenuajabHOW  TeOpHM 4 5 5
OTHOCHTEJIbHOCTH

Tema 5.1 OcHOBBl  cHeuuanbHOW  TEOpHUHU

OTHOCUTEJIHOCTH. [loctynaTsl OHHIITEeHHA. 4 2 2
[Tpeo6pazoBanwms Jlopenmna.

Pa3nes 6. DiieMeHTHI KBAHTOBOM GU3UKH 12 6 6
Tema 6.1 KpanToBas onruka 4 2 2
Tema 6.2 DniemeHTH PHU3UKH aTOMa 4 2 2
Tema 6.3 DnemeHTHl (GHU3UKK aATOMHOTO sipa W 4 5 5
AIIEMEHTAPHBIX YaCTHI

Bcero no qucuunjimnHe 78 38 40
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2.3. TemaTnuyeckuii IUIaH U cofiep:KkaHMe y4eOHOH TUCHUILINHBI «DH3UKa»

HaumenoBanue
pa3jaesioB U TeM

Coaep:xkaHue yueOHOT0 MaTepuajia
NMPaKTHYECKUE 3aHATHSI H CAMOCTOSITEIbHAasI
padoTa o0yuaronerocsi

O0neM
4aC0B

®opmupyemMble
KOMIIeTEHIU U

1

2

3

4

1. Mexanuka

Conepxxanue y4eOHOro MaTepuasa

Jlekuuu

Tema 1.1. ®uzuka — QyHraMeHTanbHasE HaAyKa
o mpupoje. 3HayeHne GU3NKU IPU OCBOCHUHT
npodeccuii CI1O u cnenmansaocteii CITO.
KunemaTtnka MaTepranbHON TOUKH

Tema 1.2. lunamuka

Tema 1.3. 3akoHbI cOXpaHEHHS] B MEXaHUKE
Tema 1.5. Mexanuueckue kojieOaHHs U BOJHBI

8

IIpakTHyeckue (1a00paTopHbIE) 3aHATUSA
UccnenoBanue ABMKEHUS TENa MO ACUCTBUEM
MOCTOSITHHOM CHUIBI.

N3ydeHue 3aKk0Ha COXpaHEHUS UMITYJIbCA.
CoxpaHeHHe MEXaHUUECKOW SHEPTUH TPH
JBIDKCHUH TeJIa TIOJT IEHCTBUEM CHJT TSIKECTH 1
YIIPYTOCTH.

CpaBHeHME pabOTHI CUITBI C U3MEHEHUEM
KMHETUYECKON YHEPTUU TeEA.

N3yuenne 3aKk0HOB COXpaHEHUs HAa IPUMEPE
ylapa mapoB U 0aJUTMCTUYECKOTO MasiTHUKA.
N3yuenne ocoOCHHOCTEN CHUITBI TPEHUS
(CKOBKECHMS).

OK 01
OK 02
OK 05
OK 06

2. OcHOBBI
MOJIEKYJISIPHOM
busuku u
TEePMOIMHAMMKH

Conep:xanue y4yeOHOro marepuaJja
Jlekuuu

Tema 2.1. OcHOBBI MOJIEKYJISIPHOM
KMHETHYECKOU Teopuu. MneanpHblil ra3
Tema 2.2 M3onporniecchl: 3aKOHbI U UX
rpaduyeckoe npeacTaBieHUE

Tema 2.3 OcHoBbl TepMOIMHaAMUKH. [lepBoe
Ha4yaJlo TEPMOJIMHAMUKHU U €r0 IPUMEHEHUE.
Bropoe nauano trepmogunamuku. KIT/I. [ukn
Kapno

Tema 2.5. CBOMCTBO MapoB, KUJIKOCTEMH,
TBEPJbIX TEI

IIpakTuyeckue (1abopaTopHble) 3aHATHUSA
W3mepenue BIa)KHOCTH BO3yXa.

N3mepenne nNoBEpXHOCTHOTO HATSHKEHUS
KUIKOCTH.

HabnroneHnue npouecca KpuCTaUIN3alUuU
Wzyuenue nepopmanuu pactspkenus. Vzyuenue
TEIUIOBOTO PACUIMPEHUS TBEPIBIX TEIL.
W3yuenne ocoGeHHOCTEN TEII0BOTO

OK 01
OK 04
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pacuIupeHus BOJBL.

3.

DJIeKTPOAMHAMHUKA

Coaep:xkaHue yueOHOT0 MaTepuajia
Jekuuu

Tema 3.1. DnexkTpocTaTuka

Tema 3.2. IlocTOAHHBIN TOK

Tema 3.3. MaraurtHsle sIBICHHS

Tema 3.4 DnekTpoMarauTHast HHIYKIIHIS
Tema 3.5. DnekTpoMarHuTHbIC KOJICOAHUS U
BOJIHBI

10

IIpakTHyeckue (1a00paToOpHbIE) 3aHATHUSA
N3yuenue 3akona OMa aJ1g ydyacTka 1enw,
MOCJIEI0BATENILHOTO U MapaJUIeILHOTO
COCIMHEHUS TTPOBOTHUKOB.

N3yuenune 3akona OMa Jyist OJTHOM 1IETIH.
N3yuenue siBiieHUs JIEKTPOMArHUTHOM
WH]TYKITUH.

Omnpenenenue kodpuimenHTa moye3Horo
JIEMCTBUSA JIEKTPUUYECKOTO YailHUKA.
Ornpenenenre TeMIepaTypbl HUTH JIAMIIBI
HaKaJIMBaHUS.

Omnpenenenne O/[C u BHYTpEHHETO
CONIPOTHUBIICHUSI HICTOYHUKA HAIIPSKECHUS.

10

OK 01
OK 03
OK 06

4. OnTuka

Conep:xxanue yuyeOHOro marepuaja
Jlekuuu

Tema 4.1. IIpupona cBera. OCHOBBI
dhoTomeTpun

Tema 4.2 D1eMeHTHI TEOMETPUYECKON OTITUKHI
Tonkue mun3bI. [locTpoeHne n300paxkeHuii B
JMH3aX U 3epKaiax

Tema 4.3. BoHOBBIE CBOMCTBA CBETA

IIpakTnyeckue (JiabopaTopHbie) 3aHATHS
N3ydenue n3o0OpakeHus: IpeIMETOB B TOHKOM
JMH3E.

N3yuenue nnrepdepeHuu u nudpakiiuu cBeTa.
I'pagyupoBka crieKTpockona 1 onpesesieHue
JUIMHBI BOJIHBI CHEKTPAJIbHBIX JIMHUH.

OK 01
OK 02
OK 05

5. OcHOBBI
CIelHAJILHOMI
TeOpUH
OTHOCHUTEJIBHOCTH

Conepxanue yueOHOro Marepuasa
Jlexkuun

Tema 5.1 OcHOBBI cieUaNbHOM TEOPUHU
OTHOCUTENBHOCTH. [locTynaTel DiHIITENHHA.
[TpeobOpazoBanus Jlopenna.

IIpakTnyeckue (J1aOopaTopHbIE) 3AHATHS
HHBapnaHTHOCTE MOJTyJsl CKOPOCTH CBETA B
BakyyMme. [locTynarel DiHIITENHHA.
IIpocTpaHCcTBO M BpeMsl clielUaIbHON TEOPUH
OTHOCUTENBHOCTH. CBSI3b MacChl U SJHEPTUH
cBOOOTHOM YaCTHIIbl. DHEPTHUsl MOKOSL.

OK 01
OK 04
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6. Dy1eMeHTBI
KBAaHTOBOM (U3HKHU

Copep:xanue y4eOHOro MaTepuajia

Jlekuuu

Tema 6.1 KBanToBas ontuka

Tema 6.2 DnemeHTH PU3UKH aTOMA

Tema 6.3 DnemMeHTHI (PU3UKH ATOMHOTO SI7pa U
AJIEMEHTAPHBIX YaCTHUI]

IIpakTHyeckue (1a00paToOpHbIE) 3aHATHUSA
1. Pacyetr MakcMMalbHOM KUHETUYECKOU
SHEPTUU JIEKTPOHOB MPU (POTONICKTPUICCKOM
addexkre.

Omnpenenenre pabOTHI BBIX0/1a AJIEKTPOHA T10
rpauKy 3aBUCUMOCTH MaKCUMAaJIbHOU
KHHETUYECKOM IHEPTUu (POTOIIEKTPOHOB OT
4acTOTHI cBeTa. MI3mMepeHune paboThl BbIXOIa
AJIEKTPOHA.

2. PacueT 4acTOTHI M JITTHHBI BOJIHEI
HCITYCKaeMOT0 CBETa MPHU Mepexoie aToma
BOJIOPOJIa U3 OJTHOTO CTAIIHOHAPHOTO COCTOSHUS
B JIpYyroe€.

3. Pacuer sHeprum CBS3M aTOMHBIX SIJIED.
Omnpenenenue 3apsiia © MaCCOBOTO YHCTIa
aTOMHOTO SI7Jpa, BOSHUKAIOIIETO B pe3yIbTaTe
paanoaKkTUBHOTO pacraja. Beraucnenne
SHEPTHUH, OCBOOOKIAIONIEHCS TTPH
pammoakTUBHOM pacmaje. OnpeneneHue
MPOJYKTOB SIACPHOU peakuuu. Beraucienue
SHEPTHUH, OCBOOOKIAIOMIEHCS TTPHU SACPHBIX
peaKIusIX.

OK 01
OK 02
OK 03

BCEI'O

78

s xapakmepucmuxu yposHs 0C80eHUsl Y4eOH020 Mamepuana UCNOoIb3YIOmcs ciiedyrouue

obo3HaueHus:

1. — o3nakomumenvubiil (Y3HABAHUE paHee U3YUEHHbIX 00bEKMO8, C8OUCME);
2. — penpoOyKmusHblll (8bINOJIHEHUE 0esTMeTbHOCMU N0 00PA3YYy, UHCMPYKYUU ULU NOO
PYK080OCmEoMm) 3. — npOOYKMUGHbIU (NIAHUPOBAHUE U CAMOCMOSMENLHOE 8bINOTHEHUE

OoesimenbHOCMuU, peulerue npooieMHblX 3a0ay)
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2.4. ConepxxaHue pa3/ieioB IMCUUILIAHBI
2.4.1. 3aHATHS JEeKIMOHHOTO THIIA

Ne | HaumeHnoBan dopma
pasz | ue pa3acioB Conepxanue pazziena TEKYLIEro
ena U TEM KOHTPOJIS
1 2 3 4
Brenenne ®duznka — QyHIaMEHTAIBHAS HAYKa O MPUPOJIC. vV, T
EcrtecTBeHHO-Hay4YHBIN METO]T HO3HAHMSI, €F0 BO3MOKHOCTH U
IPaHULIbI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPUS B IIpOLECCE
NO3HAHUS PUPoabl. MoaenupoBanue GU3NIECKUX SIBICHUHA U
rporeccoB. Poib skcriepuMeHTa 1 TEOpUH B MPOLIECCE
no3HaHus npuposl. usnyeckas BenuuuHa. [lorpemnoctu
M3MepeHui pU3nYecKnuX BeanunH. OU3ndecKue 3aKOHBbI.
['panunel npuMeHUMOCTH pU3NYecKUX 3aKOoHOB. [loHsTHE O
¢u3nueckoi kKapTuHe Mupa. 3HaueHUuE PU3UKU IPU OCBOCHUHU
npodeccuit CI1O u cnermansHocret CI10.
1 MexaHunka Kunematuka. Mexannueckoe npmxenue. [lepememenue. [Iyts. | ¥V, KP

Cxopoctb. PaBHOMEpHOE MTPSAMOJMHENHOE IBUKEHHUE.
Yckopenue. PaBHoniepeMeHHOE TPSMOJIMHEMHOE IBUKEHHUE.
CBoOosiHOe maneHue. [IBuxkenne Tena, OpoieHHOro Mo yriioM
K TOpU30HTY. PaBHOMEpHOE IBUKEHHE 110 OKPY>KHOCTH.
3akoHbl MexaHuku HerotoHa. [1epBeiit 3akoH HeroTona. Cuina.
Macca. Umnynsc. Bropoii 3akoH Herotona. OCHOBHOM 3aKOH
KJIacCMYeCKo nuHaMuku. Tperuii 3akoH HerotoHa. 3akoH
BCEMUPHOTO TAroTeHus. ['paButannonHoe nose. Cuiia TSKECTH.
Bec. CniocoOb1 n3amepenust Macchbl Test. CHITBI B MEXaHHKE.

3aKOHBI COXpaHEHUs! B MEXaHUKE. 3aKOH COXPAHEHUS UMITYJIbCa.

PeaxktusHoe nBmwxenue. Padbora cuiel. Pabora moTeHIManbpHbBIX
cui. MontHocTe. DHeprus. Kunetudeckasi 3HEprusl.
[TorenumansHas sHeprus. 3aKOH COXpaHEHUs MEXaHUYECKON
sHepruu. [I[puMeHeHre 3aKOHOB COXPaHCHHUS.

JeMoHCTparmu

3aBHCHMOCTb TPACKTOPHH OT BEIOOPA CUCTEMBI OTCUETA.

Bupl MexaHHYECKOTO IBUIKECHUS.

3aBUCHUMOCTbh YCKOPEHHSI Te€Jla OT €r0 MacChl ¥ CHJIBL,
nercTByronie Ha Teno. CioXeHue CHIL

PaBeHCTBO M IPOTUBOIIOIOKHOCTH HAIPABJICHUSI CUJT JCHCTBUS
U TIPOTUBOJICHCTBUS. 3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT
nedopmaruu. Cunel Tpenus. HeBecomocts. PeakTrBHOE
nsuxkenue. [lepexon moTeHIUaIbHON SHEPTHH B KHHETUYECK YIO
1 00paTHO.
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OcHOBBI
MOJICKYJISIPH
ol puzuku u
TEPMOIUHAM
UKH

OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOH Teopuu. MneanbHelii ras.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.
Pasmeprl 1 Macca MOJIEKYJI U aTOMOB. bpOyHOBCKOE JBUYKEHHUE.
Huddyszus. Cuitel 1 SHEPTUS MEKMOJIEKYIISIPHOTO
B3aumMoieiicTBus. CTpoeHue raz000pasHbIX, KUIKUX U TBEPJIBIX
Tesn. CKOpOCTH JBMXKEHUSI MOJIEKYIT U UX U3MEpPEHUE.
Wneanwusiii ra3. JlaBienue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOM TeopuH ra3oB. TemnepaTrypa u ee
u3Mepenue. ['a3oBbie 3aKOHBI. AOCOIOTHBIN HYJb
Temneparypsl. TepMoauHaMuyuecKas IKkaiza TEMIIEpPaTyphl.
VYpaBHEHHE COCTOSHUS UACATBHOrO raza. MossipHas ra3oBas
MTOCTOSIHHAS.

OcHoBBI TepMOAMHAMUKHN. OCHOBHBIE TIOHSTHS U OIIPE/ICTICHHUS.
BryTrpenHssa sHeprus cucteMbl. BHyTpeHHs dHEprus
uaeanbHOTO ra3a. Pabora u Temnora kak Gopmsl repeaaun
SHEpruu. TermIoeMKOCTh. Y 1elIbHAs TEIIOEMKOCT. Y paBHEHUE
TerioBoro 6ananca. [lepBoe Hayaio TepMOIMHAMUKHY.
AnmnabatHslii pouecc. [lpuHnun aeldcTBUS TEIIOBOM MalTUHbI.
KII/I TermoBoro npuratens. Bropoe Hayano TepMOIUHAMUKHY.
TepmoanHamMuueckas nikana Temneparyp. XoJOoAWIbHbIE
MamuHel. TernoBsie auratenu. OxpaHa Tpupobl.

CaotictBa napoB. Ncnapenue u koHaeHcamus. HacblmeHHbI
Tap M ero cBoMcTBa. AOCOJIOTHASI M1 OTHOCUTEhHAS BIAKHOCTD
Bo3ayxa. Touka pockl. Kunienue. 3aBUCUMOCTb TeMIIEpaTyphl
KUIEHUs OT naBiieHus. [leperperslii map U ero UCHOJb30BaHUE B
TEXHUKE.

CBolicTBa XUAKOCTEH. XapaKTepUCTHKA KUIKOTO COCTOSTHUS
BeniecTBa. [loBEpXHOCTHBIN CIOU KUAKOCTH. DHEPTUS
MTOBEPXHOCTHOTIO CJI0s. SIBI€HUS HA I'PaHUILIE )KUJIKOCTH C
TBEPbIM TeJIoM. KanusuisipHble SIBIICHHUSL.

CBoiicTBa TBEpAbIX TeJl. XapaKTEPUCTUKA TBEPIOTO COCTOSIHUS
BEIIlECTBA. YIIPyrue CBOMCTBA TBEPAbIX TeJ. 3akoH ['yka.
Mexanuueckue cBOWCTBa TBEPAbIX Tel. TemioBoe pacumpeHue
TBEPJBIX TEN U )KUAKOcTel. [1naBiaenue u kpuctaiau3amnus.
JeMoHCTparmu

JBuxenue 6poyHoBckux yactull. Juddysus. M3zmenenue
JIABJICHUS ra3a ¢ U3MEHEHUEM TeMIIepaTypbl IPU MOCTOSIHHOM
obwveme. M3otepmuueckuii u n3006apHbIi mpoueccol. M3menenue
BHYTPEHHEH SHEPrUu TeJN MPH COBEPILIEHUHU paboThl. Moaenu
TEIJIOBBIX ABUraTeneil. Kunenue Boabl Ipu NOHUKEHHOM
nasneHuu. [lcuxpomerp u rurpomerp. SBnenus
MOBEPXHOCTHOTO HATsHKEHUA U cMauuBaHus. Kpucramisl,
amop(HbI€ BEIECTBA, )KUJKOKPUCTAIUINYECKHE Tea.

vV, T

OnexTpoauH
aMHKa

DeKTpUUecKuil TOK B MeTaiaX. DJIeKTpOHHbIN ra3. Pabota
BBIXOJA. DJIEKTPUUECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOJIN3.
3axonbl @apanesd. [IpuMeHeHne IEKTPOIN3a B TEXHUKE.
DeKTpuYecKuil TOK B razax u Bakyyme. Monuzanus raza. Bujsl
ra3oBbIX pa3psaaoB. [lonsTue o miazme. ColicTBa U
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MIPUMEHEHHE IEKTPOHHBIX MYYKOB. DIEKTPUUECKUI TOK B
noynpoBoaHuKax. CoOCTBEHHAS TPOBOAMMOCTH
MOJTYTIPOBOHUKOB. [10JTyIIpOBOTHUKOBEIE TPUOOPEI.
DIEKTPUYECKOE T0JIe. DIIEKTPUUECKUE 3apsiabl. 3aKOH
coXpaHeHus 3apsaja. 3akoH KynoHa. Dnekrpuueckoe nosie.
HanpsixeHHOCTB 3nekTpudeckoro noiis. [IpuHnun
CyINEepHo3UIMH 1osiel. PaboTa cuil 31eKTpoCTaTUYECKOIr0O MOJIS.
IloTenmuan. Pa3HOCTh MOTEHIMANIOB. DKBUIIOTCHIIMAILHEIC
noBepXHOCTU. CBs3b MKy HANPSHXKEHHOCTHIO M PA3HOCTHIO
MOTEHITUAIOB JIEKTPUUYECKOTO T0JIsL. [[uanekTpuku B
anexTpudeckom noJie. [lonsipusanus qU3IEKTPUKOB.
[TpoBoaHMKHU B 3eKTprdeckoM mnojie. KonaeHcaTopsl.
CoennHeHne KOHACHCATOPOB B OaTapero. DHeprusi 3apsyKEHHOTO
KOHJIGHCATOpa. DHEPrus dJIECKTPUIECKOTO TOJIA.

3aKOHEBI IIOCTOSTHHOI'O TOKA. Y CJIOBUS, HEOOXOIUMBIC JIS
BO3HUKHOBEHHUSI M TIOJIZICPIKAHUS SIIEKTPUUIECKOTO ToKa. Criia
TOKa U IJIOTHOCTh TOKA. 3akoH OMa i yuacTka 1enu 6e3
O/JIC. 3aBUCUMOCTb 3IEKTPUYECKOTO CONIPOTUBIICHUS OT
Marepuaia, JJIUHBI U IUIOMIAIN MTOTIEPEYHOTO CeUSHUS
MIPOBOJTHUKA. 3aBUCUMOCTbH DJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOTHUKOB OT TEMITEPATyphl. IIEKTPOABIKYIIAS CHUIa
HCTOYHMKA TOKa. 3akoH Oma 1t noitHoi nenu. CoenuHenne
MpOBOJHUKOB. COeIMHEHNE UCTOYHHUKOB AIIEKTPUYECKOM
sHeprum B 6arapero. 3akoH JIxoyns—IJlenmna. Pabora n
MOIIHOCTb 3JIEKTPUYECKOTO TOKa. TermmoBoe 1elCTBUE TOKA.
DNIEeKTPUYECKUN TOK B MOTYNMpoBOaHUKaX. COOCTBEHHAs
MMPOBOIMMOCTH MOTYITPOBOAHUKOB. [10TyIIpoBOTHUKOBBIE
pUOOPHI.

MarnuTtHoe nojie. BeKTop HHAYKIIMY MarHUTHOTO ITOJIS.
JlelicTBME€ MarHUTHOTO TOJISl HA MPAMOJIMHEHHBIN MPOBOJIHUK C
TOKOM. 3aKkoH AMmnepa. B3aumopeiictBue TokoB. MarHUTHBIN
noTok. PaboTa 1o nepeMernieHunio MpoBOJHUKA C TOKOM B
MarHuTHOM moJie. J[eficTBue MarHUTHOTO TTOJISl Ha IBYOKYIITUICS
3apsa. Cuna Jlopenua. OnpeneneHue yaeiabHOro 3apsja.
YckopuTenu 3apsHKEHHBIX YacTHIL.

DNeKTpOMarHUTHAsE UHAYKIUS. DIEKTPOMAarHUTHAS UHYKIIHSL.
Buxpeoe anekrpudeckoe mnosie. CaMOMHAYKIUS. DHEPrus
MAardyuTHOTO IT0JIS.

Jemoncmpayuu

BzaumopelictBue 3apsikeHHBIX Tell. [[poBoHNKH B
ANEKTPUYECKOM T10JIe. JIMAIIEKTPUKH B DJICKTPUUECKOM II0JIE.
Konnencaropsl. TennoBoe AeiCTBUE AIEKTPUUECKOTO TOKA.
CoOcTBeHHas ¥ TPUMECHAs TPOBOAUMOCTE TIOTYITPOBOTHUKOB.
[TonynpoBoannkoBbiii auo. Tpansuctop. OneiT Dpcrena.
B3anmojelicTBre NpOBOIHUKOB € TOKaMu. OTKIOHEHHE
3JIEKTPOHHOTO IMy4YKa MarHUTHBIM MOJIEM. DJIEKTPOIBUTATENb.
DNEeKTPOU3MEpPUTENbHBIE MPUOOPHI. DIEKTPOMArHUTHAS
unayknus. Onbeitel @apanes. 3asucumocts IC
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CaAMOMHAYKIUN OT CKOPOCTHU U3MCHCHUA CUJIbI TOKA U
HMHAYKTUBHOCTH MPOBOIHKKA. PaboTa anekTporeHeparopa.
Tpanchopmarop.

Onruka

[Ipupona cBeta. CKOpOCTh pacpoOCTPaHEHUS CBETA. 3aKOHBI
OTpaKeHHUs U npenomieHus ceera. [lonHoe oTpakenue. JIuH3bL
['na3 xak ontuueckas cuctema. OnTUYeCKrue MpuOOpPHI.
BonnoBeie cBoiicTBa cBeta. UnTepdepeHius ceera.
KorepeHnTHoCTh cBEeTOBBIX Jiyuell. IHTepdepeH1ns B TOHKUX
meHkax. [lomocel paBHoi Tonmuuel. Kosbna Herotona.
Hcnonbs3oBanne nHTEPPEPEHIINN B HAYKE U TEXHHKE.
Hudpaxmus ceera. Judpakuus Ha MIETH B MapauIeIbHBIX
nyyax. udpakunonnas pemerka. [lonsarue o ronorpadumu.
[Tonspuzanusa nonepeunsix BoJH. [lomsipusanus ceera.
JBoiiHoe nmydenpenomienue. [onspouasl. {ucnepcust ceera.
Buner ciekrpoB. CriekTpbl ucyckanusi. CekTpsl HOTIOLICHHUS.
VaerpaduoneroBoe n nHppaKpacHOE UIITYUCHUS.
Pentrenosckue nyun. MIX nmpupoaa u CBOMCTBA.

JeMoHCTparmu

3aKOHBI OTpa)KEeHUs U MpenoMiieHus ceera. [lomHoe BHyTpeHHee
oTpaxeHue. OnTuyeckue npuoopkI.

Nnrtepdepennus creta. Judpaxmus csera. [longpuzanus certa.
[Tonyuenue cnekTpa ¢ moMoIibio npu3Msl. [logydenue cnekrpa
¢ IOMOIIIBI0 THdpakinoHHON pemeTku. CIeKTpOCKOIl.

OCHOBEI
CIIEIUAJIBHO
U Teopuu
OTHOCHTEb
HOCTH

WMHBapuaHTHOCTH MOJTyJIsl CKOPOCTH CBETA B BaKyyMe.
[Toctynatel DiiHmTeHa. [IpocTpaHCcTBO M BpeMs ClieliMaIbHON
TEOPUU OTHOCUTENHHOCTU. CBsI3b MacChl M SHEPTrUu CBOOOIHOM
YacTULIBI. DHEPTUs MOKOSI.

OJIEMEHTEI
KBAaHTOBOH
(0737041

KBanToBas onrtuka. TennoBoe uznydenue. Pactpenenenue
SHEPTuH B

creKTpe abcomoTHO uépHoro Tena. KBantoBas runoTes3a
[Inanka. @OTOHBL.

Buemrauit hotosnexkrpudeckuii 3¢ dexr. BHyrpenamit
dhoTtorddexr. Turb

¢doTosnementoB. JlaBnenue csera. [lonstre o KOpHycKyIspHO-
BOJIHOBOM IpuUpoJie

CBeTa.

®usuka atoma. PazpuTre B3rIs10B HA CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoaa. AaepHas
MoJeNb atoMa. OmbIThI

3. Pezepdopna. Moaens aroma Bonopoaa o H.bopy. I'unoresa
ne bpoiiis.

CootHourenne Heonpeaen€HHoctel I eitzendepra. Ksantosbie
TE€HEPATOPHI.

OBOIIONUA
Bcenennoit

Crpoenue u pazButue Beenennoid. TemHas Matepust U TeMHast
sHeprus. Hama 3se3nHas cucrema — [Manakruka. pyrue
ranakTuku. beckoneunocts Beenennoii. [lonsarue o
kocmousioruu. Pacummpsromasics Beenennas. Monens ropsiuei
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Bcenennoii. CtpoeHue u npoucxoxaeHue [ anakTuk.
DBouronus 3Be3/1. ['unoresa npoucxoxaeHus: CoaHeuHOU
cucrtemsl. TepmosinepHsiii cunres. [IpobGiaema TepmosaepHOit
sHepreTuku. JHeprus CosHLA U 3B€3]1. DBOJIIOLMS 3BE3L.
[Ipoucxoxnenue ConHEUHON CUCTEMBI.

JlemoHcTpanmu

Conneunas cucrema (mogens). @otorpaduu mniaHer,
CIEJIaHHbIE ¢ KOCMHUYeCKHX 30H10B. Kapra JIyHbl 1 1miaHer.
Ctpoenue u 3BoJroIMs BeeneHnoil.

[Ipumeuanue: T — TectupoBanue, P — Hanucanue pedepara, ¥ — yctubiil onpoc, KP — koHTpoabHas
pabora

2.4.2. 3aHATHS CEMHMHAPCKOI0 THIIA

No dopma
aznz Hanveropanne Conepxanue pasaena TEKYILETO
P pa3zesioB U TeEM ym
ena KOHTPOJIS
1 2 3 4
1 cemecmp
Brenenne ®dusnka — QyHIaAMEHTANTBHAS HAYKA O TIPUPOJIC. vV, T

EctecTBEeHHO-HAyYHBIN METO/]1 MO3HAHUS, €70 BO3MOXKHOCTH
Y TPAHMIIBI TPUMEHUMOCTH. DKCTIEPUMEHT U TEOPHsI B
TpoIriecce Mo3HaHUs IPUPOIsl. MoaenpoBaHue
(bu3mYecKux sIBJICHUH U mporieccoB. Ponb sxciepumenTa u
TEOPHUH B IIpoLIecCe MO3HAaHUS TpUpoabl. Dusnyeckas
BenuuuHa. [lorpemHoctu u3MepeHnit PU3NIECKUX BETHUNH.
®uznyeckue 3aKOHbL. [ paHuIbl IPUMEHUMOCTH (PU3HUECKUX
3aKk0oHOB. [TonsiTHE O PU3HMUECKOIt KapTUHE MUpa. 3HAUCHUE
¢usuku npu ocBoenuu npodeccuiit CI1O u ciennanbHOCTEH
CIIO.

1 Mexanuka Kunematuka. Mexanudeckoe npuxenue. [lepemenienue. Vv, KP
[Tyts. CkopocTb. PaBHOMEpHOE NMPSIMOJIUHEHHOE ABUKECHHUE.
Yckopenue. PaBHoniepeMeHHOE TPSIMOJIMHENHOE JIBH)KEHUE.
CBoOonHoe nanenue. [IBuxkeHue Tena, OpoIIeHHOTO Mo/
YIJIOM K TOpPU30HTY. PaBHOMEpHOE IBUKEHHE 10
OKPYXHOCTH.

3akoHbl MexaHuku HerotoHa. IlepBsiil 3akoH HeroToHA.
Cuna. Macca. Umnynbsc. Bropoii 3akon Herotona.
OCHOBHOM 3aKOH KJIaCCUYECKOM TUHAMUKU. TpeTuil 3akoH
HproToHna. 3aKOH BCEMUPHOTO TATOTEHUS. | paBUTalMOHHOE
noJie. Cuna tsoxect. Bec. CriocoObl n3MepeHust Macchl Tedl.
Cuiibl B MEXaHUKE.

3aKOHBI COXPAHEHHS B MEXAHHUKE. 3aKOH COXPaHEHUs
umnyibca. PeaktuBHoe nBuxenue. Pabora cunel. Paborta
NOTEHIMANBbHBIX CHIl. MomHoCTh. DHeprusi. Kunernueckas
sHeprus. [loTeHnnanbHas sHeprus. 3aKOH COXpaHEHUS
MEeXaHU4ecKoil 3Hepruu. [IpumeHeHne 3aKk0OHOB COXpaHEHHUS.
JeMoHcTpanuun

3aBUCHMOCTh TPAEKTOPHUHU OT BEIOOPA CUCTEMBI OTCUETA.
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Bubl MeXaHMUECKOTO JIBUKEHMSL.

3aBUCHUMOCTb YCKOPEHMSI T€JIa OT €r0 MACChl U CUJIbI,
neictByromieil Ha Teno. CloKeHue CUIL.

PaBeHCTBO M IPOTUBOIIOJIOKHOCTh HAIIPABJIEHUS CUIT
JENUCTBUS ¥ IPOTUBOACUCTBUS. 3aBUCUMOCTh CHUJIbI
yrpyroctu ot nedopmanuu. Critel TpeHus. HeBecoMocTs.
PeaktuBHOE nBrkenue. llepexon moTeHIUANBHON SHEPTUU B
KWHETHYECKYIO U 00paTHO.

OcHoBBI
MOJIEKYJIIPHOM
bu3uKu 1
TEPMOIUHAMHUKHI

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON Teopuu. M neanbHbIi
ra3. OCHOBHbIE TIOJIOKEHHST MOJIEKYJISIPHO-KHHETUYECKOM
teopuu. Pazmepsl 1 Macca MOJIEKyYST 1 aTOMOB. bpoyHOBCKOE
nsuxenue. udpoysus. Cunbl 1 3Heprus
MEXMOJIEKYJIIPHOTO B3auMoieiicTBus. CTpoeHue
ra3o00pa3HbIX, KUAKUX U TBEpIbIX Tel. CKopocTH
JBIDKEHUSI MOJIEKYINT U X U3Mepenue. M ieanpHslii ras.
JaBnenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KUHETHUYECKOM TEOpHU ra3oB. TemmnepaTypa U ee U3MEpEeHUe.
["a3oBbIe 3aKOHBI. AGCOTIOTHBINA HYJIb TEMIIEPATYPHI.
TepmoanHaMuyeckas 1MKaia TEMIEPATYpbl. Y paBHEHUE
COCTOSIHUS HACAJIbHOTO Ta3a. MoJisipHast ra3oBast
MTOCTOSTHHAS.

OcHoBbI TepMOAHAMUKHN. OCHOBHBIE TOHATHUSA U
onpeneneHus. BHyTpeHHss sHeprus cucreMsl. BHyTpeHHsIs
SHEPTHsl UACAILHOTO ra3a. PaboTa u Termora kak Gopmbl
nepenayu SHepruu. TemioeMKoCTb. Y aeapHas
TEIJIOEMKOCTh. Y paBHEHHUE TEIUIOBOTO Oananca. [lepBoe
Hayajo TePMOJAUHAMUKU. AnauabatHbii porecc. [IpuHium
JIeicTBus TemaoBor Mamuabl. KITJI TermmoBoro nBurarens.
Bropoe Hauano tepmMoauHamMuky. TepmoauHaMu4ecKas
nIkajga Temmneparyp. XoJ0AWIbHbIe MallUHbL. TerioBbie
nsurarenn. OxpaHa IpUpoOabl.

CaoiictBa napoB. McrapeHne u KOHICHCAIIHS.
Haceimennsiit map u ero cBorictsa. AOCOIOTHAS U
OTHOCHTEIIbHAS BIIAXKHOCTh BO31lyXa. Touka pocel. Kunenue.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHHUSL.
[Ieperpertslii ap 1 €ro UCHOJIb30BaHUE B TEXHUKE.
CBoiicTBa XKUAKOCTEN. XapaKTepUCTUKa )KUIKOTO
COCTOSIHMS BemlecTBa. [I0BEepXHOCTHBIN CIIOH )KUJIKOCTH.
DHeprusi NOBEPXHOCTHOTO CJ0s. SIBJIEHUS HA TpaHuLEe
KUJKOCTHU C TBEpAbIM TejoM. KanwuisipHele siBiaeHus .
CBoiicTBa TBEpABIX TeJl. XapaKTEPUCTUKA TBEPIOTO
COCTOSIHMS BEIIECTBA. YIPYIHe CBOMCTBA TBEPBIX TEN.
3akoH ['yka. MexaHnnueckue CBOMCTBA TBEPBIX TEN.
TennoBoe pacuIMpeHne TBEPbIX TEN U KUJIKOCTEH.
[InaBneHue n KpucTaIU3aLMsL.

JeMoHcTpanyuun

JIBuxkenne OpoyHoBckux dactull. Juddysus. M3zmenenue

vV, T
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JIaBJICHUS raza ¢ U3MEHEHUEM TeMIIEpaTyphl Ipu
MOCTOSTHHOM 00Bbeme. M3oTepmuueckuii 1 n300apHbIi
npoueccel. I3MeHeHne BHyTpeHHENW SHEPTuu Tell Ipu
coBepIeHIH paboThl. MOJIeNN TEIUIOBBIX ABUTATENICH.
Kunenue Boap! py NOHWXKEHHOM JaBiieHuU. Ilcuxpomerp u
TUTPOMETP. SIBJIEHUS MOBEPXHOCTHOIO HATSYKEHUS U
cmauuBanus. Kpucranisl, amopdHbIE BElIECTBa,
KUJKOKPHCTAUIMYECKUE TEIA.

DneKTpoaAuHAMU
Ka

DneKTpuYecKuil TOK B MeTaJUIax. DJIEKTPOHHbIN Tra3. Pabora
BBIX0JIa. DIEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DICKTPOJIU3.
3akonsl Dapanes. [IpumeHeHue IEKTPOIN3a B TEXHUKE.
DnexTpuuecKuil TOK B razax v Bakyyme. Monunzanus raza.
Bunel razoBeix paspsanos. [lonstue o masme. ColicTBa u
MIPUMEHEHHE DJIIEKTPOHHBIX MyYKOB. DIEKTPUUECKHI TOK B
noxynpoBoHuKax. CoOCTBEHHAs! TPOBOIUMOCTh
MOJTYTTPOBOAHUKOB. [10TyIpoBOTHUKOBBIE TPHOOPHI.
DneKTpuyecKoe noje. DIEeKTpUIecKue 3apsaabl. 3aKOH
coxpaHeHus 3apsaa. 3akoH KyioHa. DiekTpudeckoe moe.
HanpsixeHHOCTB AnekTpudeckoro nois. [IpuHnun
CYIIEpIIO3UITNH ToJiel. PaboTa cHit 3JIeKTpOCTaTUYECKOTO
nons. [lorennnan. PasHOCTh MOTEHIIMATIOB.
OKBHINOTEHIUAIIBHBIE TOBEPXHOCTH. CBSI3b MEXIY
HaIpPsHKEHHOCTHIO U PA3HOCTHIO MIOTEHIIUATIOB
ANEKTPUYECKOTO MOJISL. [JUANEeKTPUKHU B AIEKTPUIECKOM
noJie. [lonsipuzamus nusnekrpukoB. [IpoBoHNKY B
anexkTpuueckoM nojie. Konnencaropsl. CoenrHeHne
KOHJICHCAaTOPOB B 0aTapero. DHeprus 3apsiKeHHOTO
KOHJIEHCATOpa. DHEPrus dJIEKTPUYECKOTO MOJIA.

3aKOHBI OCTOSTHHOTO TOKA. Y CIOBHSI, HEOOXOUMbIE IJIs
BO3HUKHOBEHHUS U MOJJICPKAHUS IIEKTPUUECKOTO TOKA.
Cuita TOKa M IJIOTHOCTh TOKA. 3akoH OMa Jj1s yyacTKa el
6e3 DJIC. 3aBUCUMOCTb JIEKTPUUYECKOTO CONTPOTUBIICHHSI OT
MaTepuana, JUIMHbI U IJIOMAU IONEPEYHOTO CEUEHMS
IIPOBOJIHHKA. 3aBUCUMOCTb 3JIEKTPUUECKOTO COIPOTUBIICHUS
IIPOBOJIHUKOB OT TEMITEPATyphl. DIEKTPOABUKYILASI CHIIA
WCTOYHHKA TOKa. 3akoH OMa I MOJIHON IEeNH.
Coenunenue npoBoIHUKOB. COeIMHEHHE HCTOYHUKOB
ANEKTPUYECKOi SHepruu B 6arapero. 3akoH Jxoyna—
Jlenma. PaGoTa 1 MOUTHOCTB ANIEKTPUYECKOTO TOKA.
TennoBoe nelcTBUE TOKA. DIEKTPUUECKUN TOK B
noJtynpoBoiHuKax. CoOCTBEHHAs! MPOBOIUMOCTD
MOJIYTIPOBOIHUKOB. [10omympoBOTHUKOBBIE TPHOOPHI.
MarnuTHoe noJie. BeKTop MHAYKIIMK MarHUTHOTO MOJISI.
JlelicTBMEe MarHUTHOTO ITOJISL HA MPSMOJIMHENHBIN
IIPOBOJIHUK C TOKOM. 3akoH Amriepa. Bzaumoaeiicreue
TOKOB. MaruutHbIil noTok. PaboTa mo nmepemenieHuto
MIPOBOJIHHMKA C TOKOM B MarHUTHOM ToJie. JleiicTBue
MAarHUTHOTO TOJIsSI HA IBIKYyIuiics 3apsa. Cuna Jlopenna.
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Omnpenenenne yaenbHOro 3apsja. Y CKOPUTEIH 3apsKEHHBIX
YacTHULI.

DneKTpOMarHUTHAast UHAYKLHS. DJIEKTPOMarHuTHast
nHaykuusa. Buxpesoe anekrpuueckoe nosie. CaMOMHIYKIMSL.
DHeprus MarHUTHOTO TOJIS.

Jlemoncmpayuu

B3anmonelicteue 3apskeHHBbIX Tell. [IpoBoIHUKY B
ANEKTPUYECKOM M0J1€. JIU3IEKTPUKH B DJIEKTPUUECKOM TIOJIE.
Konpnencaropsl. TernoBoe 1eiiCTBUE 3JIEKTPUUECKOTO TOKA.
CobcTBeHHAs U TPUMECHAs TPOBOAUMOCTh
IIOJIyIIPOBOIHUKOB. [10JIyIIpOBOAHMKOBEIN AUOL.
Tpansucrop. OneiT Dpcrena. BzaumoneiicTsue
MIPOBOJTHUKOB C TOKaMU. OTKJIIOHEHHUE IEKTPOHHOTO My4YKa
MarHUTHBIM TOJIEM. DJIEKTPOJIBUraTEb.
DNeKTpOU3MEpUTENIbHbIE TPUOOPHI. DIEKTPOMArHuTHas
unaykuus. Oneitel @apazes. 3aBucumocts I/1C
CaMOMHJIYKIIMHM OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA U
WHIYKTUBHOCTHU MpOBOJHKKA. PaboTa snexkTporeHepaTopa.
Tpancdhopmatop.

2 cemecmp

Onrtuka

IIpupona ceera. CKOPOCTh pacupoOCTPaHECHHUS CBETA. 3aKOHBI
OTPaXEHHUS | TpesomiieHus cBeta. [loaHoe oTpakeHue.
JIunzel. I'ma3 kak ontuyeckas cucreMa. ONTHYCCKHIE
pUOOPHI.

BonHoBBIC cBoOMicTBa cBeTa. MHTEepdhepeHmnus certa.
KorepenTHOCTh CBETOBBIX Jiyueil. UHTEpdepeHns B TOHKHX
mienkax. ITomocer paBHO# ToammHbl. Koasiia HeroToHa.
Hcnons3oBanne nHTEpPEPEHIINH B HAYKE U TEXHUKE.
HMudpakuus cBeta. Judpakius Ha MIEIU B MapauIeIbHbIX
ny4ax. J{udpakuuonnas pemerka. [Tonsrue o ronorpadumu.
[Tonspuzanus nonepeunsix BoJH. [lonspuzamus ceera.
JBoiinoe nmydyenpenomnenue. Iloaspouasl. ducnepcus
ceeta. Bunbl ciektpoB. CriekTphl ucimyckanusi. CeKTpbl
norJioleHus. YbTpahuoaeToBoe U nH(ppakpacHoe
u3inydyeHus. PentrenoBckue Jiyau. Mx npupoia u cBoicTBa.
JleMoHCTpanuu

3aKOHBI OTpakKEHUs U MpesioMiieHus cBeta. [losHoe
BHYTpeHHee oTpakeHue. OnTudyeckue mprudopshl.
Hurtepdepennus ceera. Judpakuus ceera. [lomspuzarus
cBeTta. [lonydenue crekTpa ¢ MOMOUIbIO TPU3MBI.
[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIICTKH.
CnekTpoCKoI.

OcHOBEHI
crnernuaibHOM
TEOPUHU
OTHOCHTEIIBHOCT
H

HNHBapraHTHOCT MOZYJIsl CKOPOCTH CBETA B BaKyyMe.
[Toctynartel OiHTelHa. [IpocTpancTBO M Bpems
CIEIIMAIBHOM TEOPUH OTHOCUTENIBHOCTH. CBSI3b Macchl U
SHEpPruu CBOOOTHON YaCTHIIbI. DHEPrHsl TOKOSL.

OJIEMEHTHI

KsanToBas ontuka. TemioBoe H3JIYYCHHUC. PacnpeneneHI/Ie
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KBaHTOBOM SHEpPruu B

¢buzukn CreKTpe abCcoIoTHO YépHOoTro Tena. KBaHToBas runoresa
IInanka. ®OTOHSL.

Buemnuii ¢porosnexrpudeckuit apdexr. Buyrpennuit
doTorddexrt. Tumsl

¢dorosrnementoB. [laBnenne cBeta. [lonsarue o
KOPIIYCKYJISIPHO-BOJIHOBOM ITPUPOJE

CBeTa.

®wusuka aroma. PazButre B3IIS10B Ha CTPOCHHE BEILIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoja. SnepHas
Moieb aToMa. ONbIThI

3. Pesepdopaa. Monens atoma Boopoaa o H.bopy.
I'unoresa ne bpoitns.

CootHouienue Heomnpenen€HHocTel [ elizenbepra.
KBaHTOBBIE T€HEPATOPBI.

7 DBOJTIOIHS Crtpoenue u pazsutue Beenennoit. Temuast matepust u VY, KP
Bcenennoi TeMmHas dHeprud. Hama 3Be3iHast cuctema — ["anakTuka.
Hpyrue ranakruku. beckoneunocts Beenennoit. [lonstue o
kocMmosioruu. Pacmmpstomasics Beenennas. Monaenb
ropsuein Beenennolt. CTpoeHMe U MPOUCXOKICHHUE
lNanaktuk.

OBomronms 3Be3. ['unoresa npoucxoxaeHust CoTHEUHOU
cuctembl. TepmosinepHsiit cuntes. [Ipobiaema TepmosiiepHoit
sHepreTuku. JHeprus CosHIa U 3B€37. DBOJIOIUS 3BE3]1.
[Tpoucxoxaenne CoMHEYHON CUCTEMBI.

JeMoHCTparmu

Conneynas cuctema (Mozens). @oTorpaduu MaaHeT,
cIeNaHHbIe ¢ KocMuYecKkuX 30H10B. Kaprta JIyHbl 1 niaHer.
Crpoenue u 3Boronus BeeneHHo.

[Ipumeuanue: T — TectupoBanue, P — nanucanue pedepara, Y — yctusii onpoc, KP — koHTponbnas
pabota

Ipumeuanue: I1P- npakmuueckas paboma, JIP- rabopamopnas paboma, T — mecmuposanue, P —
Hanucauue pegpepama, Y — ycmuwiii onpoc, KP — koumponvrnas paboma
2.4.3. IlpakTr4yeckune 3aHATHS

®dopma
HanmenoBanue o
No asena ConeprkaHue NpakKTUYECKUX 3aHATUM TEKYLIEro
p KOHTPOJIA
1 2 3 4

Hccneoosanue osudicenus mena noo oeticmeuem
NOCMOSHHOU CUTIBL.

H3yuenue 3aK0Ha COXpaHeHUs UMNYIbCA.

1 Mexanuka Coxpanenue mexanuyeckou sHepauu npu 08UNHCEHUU mead 1P, JIP
noo delicmauem Cuil maicecmu u ynpy2ocmu.
Cpaenenue pabomsi cunvl ¢ UsMeHeHUeM KUHEeMU4ecKou
oHepauu mead.
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H3yuenue 3akono6 coxpaneHus Ha npumepe yoapa wapos u
banucmu4ecko2o MasmHuKa.
U3zyuenue ocobennocmetl Cuibl MpeHusi (CKOJIbICEeHUS).

OcHoBBI
MOJIEKYJIIPHOM
¢bu3uku n
TEPMOIUHAMHKH

Hsmepenue eraxcnocmu 6030yxa.

H3smepenue nogepxHocmmo20 HAmANCEeHUs HCUOKOCMU.
Habnioodenue npoyecca kpucmannuzayuu M3yyenue
oeghopmayuu pacmsadxcenus. H3yuenue meniogoco
pacuupenus meepovix mel.

H3yuenue ocobennocmell menaiogo2o pacuiupeHus 600bl.

T1P, JIP

DneKTpoJuHAMUKA

Hszyuenue 3akona Oma 014 yuacmka yenu,
NnOC1e008amMenbHO20 U NAPALIENbHO20 COeOUHEHUs
NpPOBOOHUKOS.

U3zyuenue 3axkona Oma 0151 NOJHOU Yenu.

H3yuenue aenenus s1eKmMpoMacHUmMHOU UHOYKYUU.
Onpedenenue Kod3gduyuenma noae3Ho2o 0elcmeus
NEeKMPUYECKO20 YAUHUKA.

Onpeoenenue memnepamypvl HUMu 1aMnsl HAKATUBAHUSL.
Onpeodenenue I/[C u 6HympenHe2o0 cOnpoOmusieHus
UCTNOYHUKA HANPANCEHUSL.

TTP, JIP

Onrtuka

U3zyuenue uzobpadsicenus npeomemos 8 moHKOU JUH3e.
Hszyuenue unmepgepenyuu u ougpaxkyuu ceema.
I'padyuposka cnekmpockona u onpeoeieHue ONUHbL OJIHbI
CNEeKMPALbHBIX TUHULL.

TTP, JIP

OCHOBEI
CcIelaIbHOI
TEOPHUH
OTHOCHTEIBHOCTH

Hnsapuanmnocms Mooy ckopocmu céema 8 8axKyyme.
Tlocmynamuor Sunwmetina. Ilpocmpancmeo u epems
cneyuanvHotl meopuu omuocumenvuocmu. Ceazvb maccwl u
9Hepauu c60000HOU Yacmuybvl. IHep2usi HOKOSL.

I1P, JIP

OJIEMEHTEI
KBaHTOBOH (hU3MKHU

1. Pacuem makcumanbHOU KUHEMU4ecKol 3Hepeun
9N1eKMPOHO8 Npu homodiekmpuieckom s¢hgexme.
Onpedenenue pabomsl 6b1X00a NEKMPOHA NO PAPUKY
3A8UCUMOCIU MAKCUMATbHOU KUHEMUYECKOU SHep2uu
Gomosnexkmporos om wacmomul ceema. Mmepenue
pabomol 86IX00a 21EKMPOHA.

2. Pacuem yacmomut u On1uHbl 80JIHBL UCNYCKAEMO20 C8eMA
npu nepexooe amoma 6000pooa U3z 00H020 CMAYUOHAPHO2O0
CcOCMosiHUs 8 Opy2oe.

3. Pacuem snepeuu ces3u amomuwix s0ep.

Onpeoenenue 3aps0a u Macco8o2o 4ucia amomHo20 s10pa,
B03HUKAIOWE20 8 pe3yibmame paouoaKmusHo20 pacnaod.
Buiuucnenue snepeuu, ocoboswcoarowelics npu
paouoaxmuernom pacnade. OnpeoeneHue nPpoOyKmoa
s0epHotl peakyuu. Buluucnenue snepauu,
0c60002CcOaowelics npu s10ePHLIX PeaKyUsx.

T1P, JIP

2.4.4. ConepkaHue caMOCTOATEIbLHOM padoThI
He npenycmorpeHo.
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2.4.5. IlepeyeHnb y4eOHO-MeTOAUYECKOr0 O0ecniedeH s VISl CAMOCTOSITE/IbHOI PadoThI

o0yy4aromuxcs 1o JMCHHUILIMHE
He npexgycmorpeno.

2.4.6 KoHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHS 001Ie00pPa30BaTeIbHOM

AUCIUIIJINHBI

KonTposib M omeHka pe3ylbTaTOB OCBOCHUSI 00I11€00pa30BaTeIbHOM
JUCIUIUIMHBI PACKPBIBAIOTCS 4Yepe3 MUCUUIIMHAPHBIE pPEe3yJbTaThl, HAIpPABICHHbIE
Ha (opMUpOBaHUE OOIMMX M MPOPECCHOHANBHBIX KOMIETEHUMU MO pa3fenaMm u

TEMaM COJIepKaHusl yueOHOro MaTepuarna.

O6mras/ mpodeccrnonanbHast Paznen/Tema Tur o1eHOYHBIX
KOMITCTEHITHS MEPOTIPHSITHIA
OK 01 Paznen 1, paznen 2, paznen 3,
paszien 4, pasaen 5 YcrHbIi onpoc
OK 02 Pazpen 1, pasnen 4, pa3nen 6 TecrupoBanue
OK 03 Pa3nen 3, pazaen 6 Beimonaenue
OK 04 Paznen 2, pazmen 5 MPaKTUYECKUX 3aaHu
OK 05 Paznen 1, paznen 4
OK 06 Paznen 1, pazmen 3
OK 01, OK 02, OK 03, OK Bce Tembl JuddepenunpoBaHHbIN
04, OK 05, OK 06 3a4yeT

3. ObPA3OBATEJ/IBHBIE TEXHOJIOT'NH
3.1. O0pa3oBaTe/ibHbIE TEXHOJOTMH NP MPOBEAEHNH JIEKIUIl

No Tema Buapl mpuMeHseMbIx 00pa30BaTeIbHBIX TEXHOJIOTHHA K?IJ:CBO

1 2 3 4
MexaHuka 8

5 OCHOBBI MOJICKYIIIPHOM 5
(bU3HUKN ¥ TEPMOTUHAMUKHU

3 [DnmekTpoarHaMUKa 10

Jlexuu, MPOCMOTP BUEO-MaTEPHUATIOB

4 |OnTHka 6

5 OCHOBBI CHIEIAILHOM 2
TEOPUU OTHOCUTEIHLHOCTHU

6 JNeMEHThl KBAaHTOBOM 6
(bU3UKH.

Wtoro no kypcy| 38
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3.2. O0pa3oBaTe/IbHbIe TEXHOJIOTHH NIPH NPOBEACHUH NPAKTHYECKUX 3aHATHI
(1adopaTopHbIX padoT)

. |Kon-Bo
Ne Tema Busl npuMeHsieMbIX 00pa30BaTebHBIX TEXHOJIOTHIA qac
1 2 3 4
MexaHuka 8
2 OCHOBBI MOJIEKYJIIPHOU (PU3UKU 8
1 TEPMOJMTHAMUKHI CemuHapcKue 3aHTHA, pa300p peIIeHHs 3a1a4,
3 |DnexTpoauHAMUKA nmabopaTopHbIe PabOTHI 10
4 |OnTHka 6
5 OcCHOBBI crielMaNbHOM Teopun 9
OTHOCUTEJIbHOCTH
6 |[DrmemMeHTHI KBaHTOBOW (DU3UKH 6
Hroro mo xypcy| 40
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N

4. YCJI0OBUs PEAJIM3ALINU ITPOI'PAMMBI TUCHUIIJINHBI

4.1. MarepuanbHO-TeXHUYecKasi 0a3a, He0OXoAMMAast /ISl OCYLIECTBICHUSA
00pa30BaTEJBHOI0 NPOLECcCa M0 JUCHHUILINHE

Kabuner puzuku. CnenuanusupoBaHHas MeOelb U CUCTEMbI XpaHEHUs (10CKa
KJIACCHAsA, CTOJI U CTYJI YYUTENsl, CTOJbI U CTYJIb YUYCHUUECKHE, MKa(pbl 115
XpaHEeHUsl YYEOHBIX TOCOOU, CUCTEMBI XpaHEHUS TAOJIUI] U TUIAKAaTOB);

TEXHUYECKHE CcpelacTBa oOydeHus (pabouee MeECTO YUUTENsd: KOMIIBIOTED
YUUTENS, BUACOPOEKTOP, dKpaH, JulleH3uonHoe 110);

JEMOHCTPALlMOHHbIE  y4eOHO-HAIISIAHbIE TMMOCOOMsST  (KOMIUIEKThI CTEHJIOB,
TaOIUIBI IEMOHCTPAIIMOHHBIC, IIOPTPETHI BHIIAOIIUXCS (DU3UKOB);

1a00paTOpPHO-TEXHOJOTUUeCKoe obopyaoBaHue (JlabopaTopHble  HAOOPHI,
HAOOpBl [JIsi MPAKTUKYMOB, KOMIUIEKTBI JIA0OPATOPHBIX NPUOOPOB, KOMILIEKTHI
JE€MOHCTPALMOHHBIX TPUOOPOB).

4.2 llepeyeHb HEOOXOAMMOTO MPOTPAMMHOI0 00ecneYeHust

. Onepanmonnast cucrema Microsoft Windows 10
. [Taket mporpamm Microsoft Office Professional Plus
. 7-zip GNULesser General Public License (cBobomHOe mporpaMMHOE OO€CIeUCHHE,

HE OTrpaHUYeHo, OECCPOUHO)

. Uatrepuer Opaysep Google Chrome (GecruiaTHoe mporpaMMHOE OOEecCleueHHe, He

OTrpaHU4eHo, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcagbHbIii Ha0Op KOAEKOB (KOAHUPOBIIMKOB-

JEKOJIMPOBIIUKOB) W YTHINT JJISI IPOCMOTpa U 00pabOTKH ayauo- M BHjaeodaiion
(6ecruraTHOE MpoOrpamMMHOE oOecTiedeHue, He OTPaHUYCHO, OECCPOYHO)

. WinDjView — mnporpamma mis mpocmorpa ¢aitio B ¢opmare DIV u DjVu

(cBOOOIHOE TIpOTpaMMHOE OO0ECIIeUeHHEe, HE OTpaHuYeHO, OECCPOUHO)

. Foxit Reader — mpukmamHoe mporpaMMHOe oOOecCleYeHHe Il IMPOCMOTpa

ANIEKTPOHHBIX JOKyMEeHTOB B cTanmapre PDF (OGecrmatHoe mporpammHoe
oOecrieueHue, He OTPaHNYEHO, OECCPOTHO)
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5. IEPEYEHDb OCHOBHOvI71 U JJONIOJIHUTEJBbHOM YYEBHOM
JIATEPATYPBI, HEOBXOJIUMOM J1JIs1 OCBOEHUS JUCHUILINHBI

5.1. OcHoBHasi IuTepaTypa

1. ®usuka. ba3oBwiii ypoBeHb : y4EOHHMK JUIsi OOpa30BaTEIbHBIX OPraHU3alUN, pPeaTU3yIOIIUX
oOpa3oBaTelIbHBIC TIPOTPAMMBI cpefHero mpodeccuonamsHoro oopazosanwms / H. C. Iypsimesa, H.
E. Baxeesckas, /[. A. Hcaes, B. M. Hapyrun. — 2-e usn., crep. - Mocksa : [Ipocsemenue, 2025. -
516 c. — (Yuebonuk CIIO). - ISBN 978-5-09-124948-4. - URL: https://book.ru/book/957957 —
TeKCT : AIEeKTPOHHBIN.

2. ®Ouzuka. ba3oBeii ypoBeHb. [IpakTHKyM IO pemIeHHIO 3amad : ydeOHoe mocobwe,
pa3paboTaHHOE B KOMIUIEKTE C Y4€OHHUKOM Jisi 0Opa30BaTEIbHBIX OPTaHMU3aIlUN, PEaTH3YIOIINX
o0pasoBaTelibHbIE MPOTPaMMBbI cpeaHero mnpodeccuonanpHoro oopazosanus / H. C. Ilypeimesa, H.
E. Baxeesckas, JI. A. Hcaes, B. M. Hapyrun. — 2-¢ u3j., crep. - Mocksa : [Ipocsemenue, 2025. -
240 c. — (Yueonuk CIIO). - ISBN 978-5-09-124947-7. - URL: https://book.ru/book/957956 —

Teker : 21eKTPOHHBIN.

5.2. llepuoguveckue u3aHus

1. ®wuzsuka B mrone. — URL: https://eivis.ru/browse/publication/92106

5.3. [lepeuens pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn «HTEepHET,
He00XO0AUMBIX /IJIS 0CBOEHUSI AU CHUILIMHBI

JuekTpoHHast Oudanoreka Hayunoii ondamorexkn Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
DJIEKTPOHHBIN KaTajior
[Tocrymenus nurepaTypsl B OMOIHOTEKH (DUITHATIOB
[TocTymuienus nuccepraiuii u aBropedepaTos
Crarbu U3 IEPUOJIMKH M HAYIHBIX COOpHUKOB ¢ 2016 T.
Crarbu U3 NEPUOIUKH U HAYIHBIX COOPHUKOB 110 2016 T.
I"azeTsl 1 )KypHaIbI
DnekTpoHHas 6MbIMoTeka Tpya0B yueHbIx Kyol'yY

JIeKTPOHHO-0u0ImoTeyHbIe cucreMbl (IBC)

OBC «YuuBepcuterckas oubinoreka onnaita» http://www.biblioclub.ru/
OBC «Jlanby https://e.lanbook.com

Oo6pazoBarenbHas miardopma «FOpaiit» https://urait.ru/

3BC «ZNANIUM» https://znanium.ru/

3BC «BOOK.ru» https://www.book.ru

CHIO «Akanmemus» https://academia-moscow.ru/elibrary/

ok wNE

IIpodeccuonaibubie 6a3bl JAHHBIX POCCUHIICKHTE
1. HammoHnansHas 35eKTpoHHast oubnuoteka https://rusneb.ru/
2. bBa3ssl nanasix xomnanun «MIBUCy https://eivis.ru/
3. Hayunas snextponnas oudnmmnorexka eLIBRARY.RU (H3B) http://www.elibrary.ru/
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http://www.elibrary.ru/

MUAH. [TomHOTEKCTOBAsI KOJUICKIIMS MaTeMaTHUeCKUX xypHaios http://www.mathnet.ru
XKypnan KBanrosas snexrponuka https://quantum-electron.lebedev.ru/arhiv/
Kypnan Yenexu dusndeckux nayk https://ufn.ru/
[TomHoTekcTOBAs KOJIEKIMS )KypHaioB Ha matdgopme PLIHU (DnexTpoHHbIe Bepcuu
HayuHbIX KypHasoB PAH) https://journals.rcsi.science/
[Ipesunenrckas 6ubnmuoreka uM. b.H. Enbrina https://www.prlib.ru/
DnexTpoHHas OMOIMOTEYHAS CHcTeMa cCoo-TymManuTapHoro 3Hanus «SOCHUM»
https://sochum.ru/
NudopmanuoHHbie cIpaBoOYHbIe CHCTEMBI

1. KoncynpranTt Ilmtoc - crpaBouHas mIpaBoBas CHCTEMa (JIOCTYN IO JIOKAJIbHOW CETU C
KOMITBIOTEPOB OMOIMOTEKH)

No ok~

®

©

Ba3bl JaHHBIX OTKPBITOr0 0CTYNA
1. KubepJlenunka http://cyberleninka.ru/;
2. AmepukaHCKas maTeHTHas 0a3a maHHbIX Nitps://www.uspto.gov/patents/search/patent-
public-search
3. Jlextopuym TB - Bumeonekmuu Beaymnux JiektopoB Poccun http://www.lektorium.tv/
4. TlpuopuretHsie HayuHble Hanpasienus PY/IH. Crenmansasie Koyutekuuu https://priority-
lib.rudn.ru/

ba3bl nannbix Kyol'Y
1. OrtkpsiTas cpena MOYIbHOTO AUHaMU4yeckoro ooyuenus Kyol'y
https://openedu.kubsu.ru/
2. baza y4eOHBIX TUTAaHOB, Y4€OHO-METOIUICCKUX KOMITJIEKCOB, MyOIUKaui 1 KoHGepeHITUH
http://infoneeds.kubsu.ru/
3. DnekrtpoHHbIit apxuB gokymenToB KyoIl'Y _http://docspace.kubsu.ru/
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6. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOLIUXCSA ITO OCBOEHUIO
JAUCHUIIJIMHBI

VYyamuecs Ui TOJTHOIICHHOTO OCBOCHHUsSI ydyeOHOro Kypca «®Du3uka» JOIDKHBI COCTABIATH
KOHCHEKTHl KaK IpH TMPOCIYIIMBAHUU €ro TEOPETHYECKOM (JIEKIIMOHHOW) YacTH, TaK W NpHU
IMOATOTOBKEC K IMPAKTHYCCKUM 3aHATUAM. )KeHaTeJIBHO, 9TOOBI KOHCIIEKTEI JIGKI_[I/Iﬁ H CCMHUHApPOB
3aMUCHIBAINCH B JIOTUYECKOW ITOCIIEAOBATEILHOCTH HM3Y4YEHHUS Kypca W COJCPKAIUCh B OJHOU
TeTpaau. 1o obecrneyuT Oosiee MOJIHYIO MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHSTHUSIM, Tak U
CECCHOHHOMY KOHTPOJIO 3HaHUM.

CamocrositenpHass  pabora  yyamuxcsi SBISeTCS  BaxHewmed  Qopmoil  yueOHO-
[I03HABaTeNbHOIO IMpouecca. Llenp 3agaHuil JUIsl caMOCTOSITEIbHOW pabOThl — 3aKpenuTbh U
paclipuTs 3HaHUA, YMCHHUA, HABBIKH, HpI/IO6peT€HHI)Ie B PE3yJIbTaTC HU3YYCHHUA JUCHUIIJINHBI,
OBJIAJIETh YMEHHEM HCIIOJIb30BaTh IOJIyYEHHbIE 3HAHMUS B MPAKTHUECKOM paboTe; MOJy4YHUTh
MIEpBUYHbIE HABBIKY MPO(PECCHOHAIBHOMN 1€ TEIBHOCTH.

3aI[aHI/I$I JIIsL CaMOCTOSITETbHOM pa60Tr,1 BBIIIOJIHAKOTCA B IIHMCBMEHHOM BHJIC BO
BHEAyJUTOpHOE Bpems. PaboTa [M0/DKHAa HOCHUTh TBOPUYECKHM XapakTep, MpPH €€ OICHKE
MIPEeTo/IaBaTellb B TEPBYIO OUYepeb OIEHMBAET 0OOCHOBAHHOCTh M OPWUTHHAIBLHOCTH BBIBOJOB. B
MUCBMEHHOM paboTe 1Mo TeMe 3aJaHusl yJalluics TOJDKEH MOJHO U BCECTOPOHHE PACCMOTPETH BCE
ACIICKTBI TEMBI, YCTKO C(l)OpMy.HHpOBaTI) U apryMmCeHTHpOBATh CBOIO IO3HMIUIO IO HUCCIICAYEMBIM
BOMpocaM. BeIOOp KOHKPETHOTO 3a/IaHus /ISl CAMOCTOSITEITFHON PabOThI MTPOBOIUT MPETIOIaBaTENb,
BG)IYHH/II\/'I MPAKTUYCCKUC 3aHATUA B COOTBETCTBUM C MMIEPCUYHEM, YKA3aHHBIM B IJIaHAX IMPAKTUYCCKUX
3aHsATHUH.

Obwue npasuna 8bINONHEHUs NUCOMEHHBIX paOOm

Ha mepBoMm 3aHSTHM CTyIEHTHI AOJDKHBI OBITH MPOMH(OPMHUPOBAHBI O HEOOXOIUMOCTHU
coONIOICHUS HOPM aKaJIeMUYEeCKOM ATHKM W aBTOPCKUX MpaB B Xoje o0ydeHus. B uacTHOCTH,
MIPEIOCTABIISIFOTCS] CBE/ICHUS:

- o6mas nadopmanus 00 aBTOPCKUX MPaBax;

- MpaBUJIa HUUTUPOBAHUS;

- npaBuiia 0(OPMIICHHSI CCHUIOK;

Bce nmetronuecs: B TEKCTe CHOCKH TIIATEIBHO BBIBEPSAIOTCS U CHAOXKAIOTCS «aJpecaMm.

Heponyctumo BkII0OUaTh B CBOIO pabOTY BBIJCPKKU U3 pabOT APYrUX aBTOPOB 0€3 yKa3zaHUs
Ha 3TO, MEePECKa3bIlBaTh UyXKYI0 paboTy OJM3KO K TEKCTy 0e3 OTCHUIKU K HEH, UCHOJIBb30BaTh UyXKHUE
unen 6e3 ykazaHHs NEPBOMCTOUYHUKOB (3TO KacaeTcss U MH(popmanuu, HaineHHo B MHTepHeTe).
Bce cimydan nnaruara J0KHBI OBITh HCKITIOUEHBI.

Crucok MCHOJb30BAaHHOW JIUTEPATyphl JODKEH BKIIOYATh BCE MCTOYHHMKH WH(OpMAIUH,
W3Y4YEeHHbIE U TPOpabOTaHHBIE CTYACHTOM B MPOIIECCE BHINOIHEHHsS pabOThl, U JOJDKEH OBITh
coctaBneH B cootBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubmuorpaduueckas ccpiika. OOmue
TpeOOBaHUS U MPABUIIAY.

7. OHEHOYHBIE CPEJACTBA JISAI KOHTPOJIA YCIIEBAEMOCTH
7.1. KpuTepuun oueHKH 3HAHUH

O060011IeHHAas OI[EHKA KOMIIETEHIINH
bamn
OrieHka (2-5 6amnoB)
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«HeynoBieTBOPUTEIILHO -
HYJIEBOU YPOBEHb

20aiuta

OO6yuatromuiics HE [):NEN (S OIICHUBaEeMOM
KOMITCTCHITHECH, HE packpbIBaeT CYIITHOCTh
MOCTaBJICHHOW mpobnembl. He ymeer mnpuMeEHATH
TEOPETUYECKHE 3HAHWS B PEIICHUU MPAKTUICCKOU
cutyaruu. JlomyckaeT OMmMUOKM B NPUHUMAEMOM
peuicHu, B pa60Te C HOPMATHBHBIMHU JOKYMCHTAaMU,
HEYBEPEHHO OOOCHOBBIBACT IMOJYYCHHBIC PE3YIbTATHI.
Marepuan u3naraeTcs  HEJIOTHYHO, OECCHCTEMHO,
HEIOCTaTOYHO TPaMOTHO.

«Y IOBJETBOPUTEIBHO»
IIOPOrOBBIM YPOBEHB

30amia

OO6yuatomumiicss ~ ocBomn  60-69%  oneHuBaeMoi
KOMIICTCHIINHU, IIOKa3bIBacT YAOBJICTBOPUTCIIBHBIC
3HaHUSI OCHOBHBIX BOTIPOCOB NMPOTPAMMHOTO MaTepHala,
YMCHHA aHAJIMU3UPOBATh, A€JAaTb BBIBOJAbLI B YCIIOBHAX
KOHKPETHOW CHUTYyallMOHHOM 3anaun. M3naraer pemenue
npoOJIeMBl HEIOCTATOYHO TIOJHO, HEMOCIeNI0BaTEIbHO,
JIOMTyCKAaeT HETOYHOCTH. 3aTpPyAHSETCS J0Ka3aTelbHO
000CHOBBIBATh CBOM CYXKJICHHUSI.

«Xopomioy -
0a30BbIl YPOBEHD

46am1a

OO6yuatommiicss  ocBoun  70-890%  oreHuBaeMoi
KOMIICTCHIINH, YMECT MIPpUHUMATh TECOPECTUICCKUC
3HAHUS U NOJIyYEHHBI MMPAKTHUYECKHM OIBIT B PEIICHUH
MPAaKTUYECKOH  CHUTyalud.  YMeno  pabotaer ¢
HOPMATHBHBIMH JOKYMEHTaMH. Ymeer
apryMEHTHPOBAaTh CBOM  BBIBOJBI W  INPHHUMAThH
CaMOCTOSITEIIbHBIC PEIICHHsI, HO JIOIYCKAaeT OT/EIbHbIC
HETOYHOCTH, KaK I0 COACP)KAaHUIO, TaK M 10 YMEHHIO,
HaBBIKaM Pa0OTHI C TIOCTABICHHOM BOIIPOCOM.

«OTINYHO) -
MIPOJIBUHYTHIN YPOBEHB

50aiu10B

O6yuatommiicss  ocBoun  90-100%  omeHuBaeMoi
KOMITCTCHIIMH, YMEET CBS3bIBATh TCOPHIO C IPAKTHKOM,
OPUMEHSTh  MOJYYCHHBIH  MPAKTUYECKHH  OIIBIT,
aHAJIM3UPOBATh, JienaTh BBIBO/IBI, PUHUMATh
CaMOCTOSITCIIBHBIC PEIICHUS B KOHKPETHOH CHTYyalluH,
BBICKA3bIBaTh W  OOOCHOBBIBATH CBOM  CYXKICHHS.
JleMOHCTpHpYeT yYMEHHUE BECTH Oecepl,
KOHCYJIbTUPOBATh TPAKIaH, BEIXOIUTh U3 KOHPIUKTHBIX
cutyanuid. Brnanmeer HaBbIkamMu pPabOTHI C pEIICHUEM
3a1a4, NPUMEpOB. Bianeer NHUCHBMEHHOW W YCTHOWM
KOMMYHHKAIIMEH, JIOTHYECKUM H3JI0)KEHUEM OTBETA.

7.2. OueHo4YHbIe CPEACTB IS MPOBEACHNUS TEeKylIeH aTTeCTAIUU
B nanHom pa3jaesie mpuBOASITCS 00pa3mbl OIEHOYHBIX cpeacTB. IloJHBIH KOMILIEKT
OLICHOYHBIX CPeICTB NPUBOAUTCH B DOH/Ie OLIEHOYHBIX CPEACTB.

Texymuii KOHTPOJIb TPOBOAUTCS B hopMme:

-(poHTaIBHBII Ompoc

-UHJIMBUYaJIbHBIA YCTHBIW OIPOC

-IIMChbMEHHBIN KOHTPOJIb

-TECTUPOBAHME 10 TEOPETUUECKOMY MaTepuay
-npakTHueckas (JabopaTopHas) paboTa
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-3ammTa pedepara
-3allyTa BBIIIOJHCHHOI'O 3a1aHus,

®opma [IpakTrueckuit JInuynble KauecTBa Hprvepet
aTTecTalluu 3nanus Ymenns OTBIT (BNIaZIeHUE) | 00yYaromerocs OECHOMHELX
CPEJCTB
YcerHbIi Koutpons | Onenka Onenka HaBbIKOB | OrieHka KonTtposbH
(MMCbMEHH | 3HAHMM [0 | yMEHUs paboThI C CIIOCOOHOCTH 15(S
blif) ompocC | ompesaeseH | pa3iauyaTh JUTEPATYpHBIMU | OTIEPATUBHO U BOITPOCHI
0 TeMaM HBIM KOHKPETHBIE | HICTOYHUKAMH KaueCTBEHHO o TeMaM
npobiemMa | IOHATHS OTBEYaTh Ha MIPUJIaralT
M MOCTaBJICHHBIC cs
BOITPOCHI
Pedeparer | Kontpons | Ornenka Ouenka HaBbIKOB | OrieHKa Tembl
3HaHUUW IO | yMEHUS paboThl ¢ CIOCOOHOCTH K pedepaToB
OTIpEeJIeNieH | pa3Iu4aTh JUTEPATYPHBIMH | CAMOCTOSATENLHOM | MPUJIaraloT
HBIM KOHKDETHBIC | HCTOYHUKAMH pabote u aHanu3y | cd
npoOiemMa | HOHATHUS JTUTEPATyPHBIX
M HUCTOYHUKOB
[Ipaktnuec | Cmbica OnuceBate 1 | HaBbikamu: Ouenka Tembl
KHe TIOHSTHIA: OOBSICHATH OTTHCAHUS 1 CIocoOHOCTH pabot
(Jtabopatop | €CTECTBEHH | €CTECTBEHHOHA | OOBSICHEHUS OTIEPATHBHO U MIpUJIararoT
HEIE) OHAayYHOE | YYHBIC €CTECTBEHHOHAYYH | KaU€CTBEHHO csl
paboThI SIBJICHUE, SIBJICHUS 1 BIX SIBJICHUH 1 periarsb
TUIIOTE3A, CBOMCTBa CBOWCTB Tell: IIOCTaBJICHHBIE HA
3aKOH, TENIOJBIKECHUE | IBIKEHUE MPAKTHYECKUX U
TEOpHs, HEOECHBIX TelT | HEOECHBIX Te U 71a00paTOPHBIX
BEIIECTBO, | U HCKYCCTBEHHBIX paboTax 3agauu u
B3aUMOJIEH | MCKYCCTBEHHBI | CITyTHHKOB 3eMJIM; | apryMEHTHPOBATh
CTBUE, X CITyTHUKOB CBOICTBA I'a30B, pe3yabTaThl
3JIeKTpoMar | 3emiiu; JKUIKOCTEN U
HUTHOE CBOMCTBa TBEPABIX TE,
ToJe, rasos, ANIEKTPOMAarHUTHY
BOJIHA, KHUJIKOCTEH U | 10 UHIYKIIUIO,
¢oTOoH, TBEPABIX TN, | pacHpoCTpaHEHUE
aTtom, ANIEKTPOMArHu | 3JIEKTPOMarHUTHBI
aTOMHOE THYIO X BOJIH; BOJIHOBBIE
PO, UH]TYKIHIO, CBOICTBA CBETa,
WOHU3HUPYIO | paclpoCTpaHe | U3Iy4eHHUE U
me HUE MOTJIONIEHHE CBETa
W3JIy4eHUs], | SJIEKTPOMAarHu | aToOMOM;
IJIaHETA, THBIX BOJIH; doTodhhexT.
3B€3/1a, BOJIHOBBIE [TpuBoMTH
rajlakTHKa, | CBOMCTBa MPUMEPBI,
Bcenennas. | cera; MOKAa3bIBAOIIHE,
U3JTy4eHUE U YTO: HAOMIOICHHS
MIOTJIOLLEHNE Y SKCIIEPUMEHT
CBETa aTOMOM; | SIBJISIFOTCSI OCHOBOM
dhotorpdekT. | s BIIBIDKEHUS
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TUIIOTE3 U TEOPHH,
HO3BOJIIOT
IPOBEPUTH
UCTHHHOCTb
TEOPETUYECKUX
BBIBOJIOB;
€CTEeCTBEHHOHAYYH
ast TEOpHsI 1aeT
BO3MOKHOCTb
OOBSACHATH
U3BECTHBIE
SIBJICHUS TIPHPO/IBI
Y Hay4dHble (DaKThI,
Npe/ICKa3bIBaTh
el1le HeU3BECTHbIE
SIBJICHUSI

TectupoBa | Kontpons | Onenka Onenka HaBbIKOB | OrieHka Bomnpocsr
HHE 3HaHUM N0 | yMEHUSA JIOTHYECKOTO CIIOCOOHOCTH MIPUIIAraroT
ONPENENIEH | pa3InyaTrh aHaJIu3a u OIIEPaTHBHO U cA
HBIM KOHKpPETHBIE | CHHTE3a MpPHU KA4ECTBEHHO
npoOiemMa | HOHATHUS COIIOCTABJICHUH OTBEYATh Ha
M KOHKPETHBIX ITOCTaBJICHHBIE
NOHATUN BOIIPOCHI
IIpuMepHBbIE TEeCTOBbIE 32/IAHUS:
Cuny, ¢ komopoii 6ce mena npumMALUBAIOMCsL Opy2 K Opy2y, HA3bI8AIOM.!
. A) cumnou TpeHus:
. b) cunoit ynpyrocrtu;
. B) rpaBuTtanmonHoii cuioi
Cuna 6cemupnoco msecomeHus yseaudumcs 8 2 pasa, eciu:
. I') maccy kax10ro U3 B3aMMOJCHCTBYIONINX TeJl YBEJIHYUTH B 2 pasa;
. J1) Maccy Kax10ro U3 B3auMOJICHCTBYIOIIUX Tell YMEHBIIUTH B 2 pa3a;
. E) maccy oanoro u3 ten yBenuuuTh B 2 pasa.
I'pasumayuonnas noOCMoAHHAS 8 3AKOHE 8CEMUPHO20 MA2OMEHUs 0003HAYAEMCA U YUCTEHHO PABHA
. IT) g= 9,8 m/c?
o P) G=6,67-10 H - m?/xr?
. C) K=400 H/m
Cuna ecemupnozo mseomenusi ymenvwumces 6 100 pa3s, eciu:
. K) tena comm3uth Ha 100 MeTpoB;
. K) tena ynanuts va 100 MeTpos;
. H) paccrosinue mexay Tenamu yBennuuth B 10 pas.

IIpumepHBIe BOIPOCHI VIA YCTHOTO ONIPOCA (KOHTPOJIbHBIX padoT):
MexaHuKa — 3TO 4acTh (PU3UKH, KOTOpask U3ydaeT 3aKOHOMEPHOCTH MEXAaHUYECKOTO ABWKEHUS U

MIPUYMHBIL, BBI3BIBAIOIINE WIIA U3MEHSIOIINUE 3TO IBUKEHHUE.
1)Mexanuueckoe ogudicenue —

Pa3nensl MexaHUKH: KHHEMATHKA U TUHAMUKA. Yem oHu omauuaromes opye om opyea?
2)Mamepuanvnas mouka —
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3)Teno omcuema —

4)Cucmema omcuema —

Tpaekropus — BooOpaxkaemasi JIMHUS, COSTUHSIONIAS TOJI0KEHHUS MaTePUAIBHOM TOYKH (Tena) B
OnuKaiIe mocaeI0BaTeIbHBIE MOMEHTBI BPEMEHH.

S)Ilepemewenue —

6)Ilymb —

7)Yem onu omauuaromes opye om opyea?

8)Cropocmo —[? Jpopmyna

PaBHOMEpHOE TIPSIMOIMHEWHOE IBIKEHUE — IBMYKCHUE, TIPU KOTOPOM TEJIO TIepeMeIaeTcs ¢
MTOCTOSTHHOM 110 MOJTYJTIO ¥l HAIPABJICHUIO CKOPOCTHIO.

9)3akon pagnomepHo20 NPAMOTUHENHO20 0BUNCEHUS: hopMYIa

10)Ycxopenue —[? Jghopmyna

[IpssmonurHeHOE NBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM.

11)3akoHn pagHoycKOpeHH020 NPAMOIUHENHO20 0BUNCEHUS: opmyna

12)Dopmyna ckopocmu npu pagHOYCKOPEHHOM O8UNCEHUU. hopMyIa

13)3akon pasnozameodeHH020 NPAMOIUHEUHO20 0BUNCEHUS: (hopMmYIa

[TpumepHBIe BOMTPOCHI ISl KOHTPOJIST CAMOCTOSITEITLHOM paObOTHI:

14)D@opmyna ckopocmu npu pasHo3ameonNeHHOM 0BUNCEHUU. hopMYIa

[Teprouieckoe TBMKCHHUE — IBIDKEHUE, TOBTOPSIOIICECS Yepe3 paBHbBIE MPOMEKYTKH BPEMEHHU.
Buipl mepuonyueckux ABUKEHUMN: BpalaTeIbHOE U KoJebaTenbHoe.

15)Yem onu omauuaromes opye om opyea?

16)Ilepuoo —

17)Ilepuoo epawenuss — 8pems 00H020 06OPOMA NO OKPYHCHOCIU. hopMYIa

18)Yacmoma epawenus —[? Jpopmyna

19)Unepyus —

20)I1epsvui 3axon Hotomona —

21)Bmopoti 3akon Hotomona —[? |popmyna

22)Cuna — eekmopHas usuveckas 8eauduta, A8IIOWAsICA Mepol ...

23)Tpemuii 3axon Hotomona —

24)Cuna mssicecmu — epasumayuoHHas cuia, oeticmayrowasn Ha meno. [? Jgpopmyna

Cuna ynpyrocTtu — cuja, BOZHUKAOIas pu Majiol AegopMalun pacTsbKeHus (CokaTus) Tena,
HaIpaBJIeHHAs TPOTHUBOTMOIO0KHO CMEIICHUIO YaCTHII TeJia MpH AedopMaiuu.

25)3axon I'vka —[? Jpopmyna

26)Cuna mpenus —[? J¢hopmyna

7.3. OueHo4HbIe CPEACTB IS POBEAEHHUS MPOMEKYTOYHOM aTTeCTANNHU
[IpomexxyTouHas aTTecTalus

®opma N JInyneie ITpumepsl
IIpakTnuecknii

aTTecTaly | 3HAHHUA YMmenus KayecTBa OLICHOYHBIX
OTIBIT (BJIAJIETh)

u oOyyaromierocsi | cpeacTs

Hud. Kontpons Onenka ymeHuns | OueHka HaBbIKOB | OneHka Bomnpocsr:

3aueT 3HAHHUA IOHUMATh JIOTUYECKOTO CHOCOOHOCTH IIPUJIAratoT

0a30BbIX CIEIMAIBHYIO COTIOCTAaBJICHUS U | TPAMOTHO U cs

MOJI0KEHUM TCPMHHOJIOTUIO XaAPAKTCPUCTUKU YECTKO H3J1araTb
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B o0JacTH
€CTECTBO3HA
HUA

00BEKTOB MaTepHuai
Ouenka ymenust | Ouenka HaBbIKOB | O1ieHKa 3agauu
pemaThb JOTHYECKOTO CHocoOHOCTH pUIararoT
THUIIOBBIC 33/1aUl | MBILIUICHUS TIPH PaMOTHO U cst
B o0JIacTH peIIeHNN 3324 B | YETKO M3JIaraTh
npodeccruonans | odacTu XOJI perIeHUs
HO npodeccHoHalbH | 33724 B
JeATEITbHOCTH Oif edaTenbHOCTH | 00JacTu
npodeccruoHan
bHOU
JeSITeTbHOCTH
u
apryMeHTHPOBA

Th PE3YJIbTATHI

7.3.1. IlpumMepHbIe BONPOCHI 1J151 MPOBEIeHNs MPOMEKYTOUHOH aTTeCTAlNK (IK3aMeH)
1. 3akon Kynona. Dnexrpudeckoe nojue. Hanpsokennocts. Cyneprno3unus nosieit. Jlunum

HanpspKeHHOCTH. [I0TOK HanpsSKEHHOCTH.
2. Teopema I'aycca u ee mpumeHenue. Pabora cun snekrpocratudeckoro moust. [Torennuman. Csi3pb

MCKIAY HANMPSP)KEHHOCTBIO U

MMOTEHINAJIOM. DKBUIOTEHIIMAIbHBIE IOBEPXHOCTH.
3. JInanexTpuKHy B 2J€KTPOCTATUUECKOM MoJie. [lonspHbIe U HEMOISPHBIE AUIEKTPUKH.
[Tonspuzanus TMANEKTPUKOB. DJIEKTpUUYECKast MHAYKIHU. [(nanexkTpuyeckas NpOHULIAaeMOCTh U

BOCIIPUHUMYKNBOCTD.

4. TIpoBoIHUKH B 3NIeKTpocTaTudeckoM mnoie. [loTeHuan, Hanps>KeHHOCTh, TUIOTHOCTH 3apsija.
DnekTpoeMkocTh. KonneHncaropel. CoeMHeHnEe KOHACHCATOPOB. EMKOCTh MIIOCKOTO
KOHJIEHCATOpa. DIEKTPUUECKOE M0JIe B KOHJEHCATOPE.
5. DHeprusi CUCTEMBI 3apsAI0B. DHEPTUS 3apsHKEHHOTO KOHACHCATOpa. DHEPrus dJIEKTPUIECKOTO

10JIsA

6. [TocTosiHHBIN AnekTpruyeckuil Tok. 3akoH OMma. Conporusienue. CoeIMHEHNUE CONMPOTUBIICHUH.
3akoH Jlxoyins Jlenna. 3akoH

Owma B muddepennuanbpHoi hopme.
7. DnekTpoaBmKyIaa cuia. 3akoH OMa ajig 3aMkHyTOo# 1ienu. [lone3Has v nojHas MOLIHOCTb.
K.II. ] ucrounuka toka. [IpaBuna

Kupxroda

8. BzaumopeiictBue TokoB. MaruutHoe nose. MarautHas uaaykius. 3akoH buo — CaBapa
Jlannaca. 9. [lelicTBUE IOJIS HA TOK.
Cuna Amnepa. Teopema 0 HUPKYISUUNA MAarHUTHOTO 10Jis1. loJie mpsiMoro u KpyroBoro TOKOB.
MarauTHbBI1 MOMEHT KOHTYpa ¢

TOKOM.

10. Cuna Jlopenua. [IBukeHHE YacTULIBI B OJHOPOJHOM MarHUTHOM II0JIE
11. OnexTtpomaruutHas unaykuus. 3akoH Papanes. Bzanmuas nnayknusa. CaMOMHIYyKIUS.

Kosdduunents! B3auMHolt MHAYKIUU. MHIYKTUBHOCTE. IHTYyKTUBHOCTD COJICHOMIA.
Tpancdopmarop. DHeprust MarHUTHOTO TOJIS.

12. I[lepeMeHHBI# 351eKTpUUECKHU TOK. IHIYKTHUBHOE, EMKOCTHOE U PEAKTUBHOE COMPOTUBIICHUS.
BekropHas auarpamma HanpspkeHuid. [lonHoe conporuBienue. Pe3oHanc HanpsoKEHUN.
13. MomHOCTh B LIeNH IEPEMEHHOT0 TOKa. [[eficTByIOIIME TOK U HANIPsHKEHUE.
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7.3.2. HpHMepHLIe IK3AMCHAIIMOHHLBIC 3aJa91 HA IK3aMCH

1. JlBuxkenne camonéra Un-62 npu pasbere 3anaHo ypaeHeHneM: X = 100 + 0,85 t2, M. Uemy paBHO
yckopenne camonera? 1) 0 2) 0,85 m/c? 3) 1,7 m/c? 4) 100 m/c?

2. Kunernueckas sueprus tena 8 JIx, a BenmuunHa umnyibsca 4 H-c, Macca Tena paBHa. ..
1)0,5xr; 2) 1 kr; 3) 2 kr; 4) 32 kT

3. CBoboaHO magaromiee Teno npouuio nocuennaue 30 m 3a 0,5 c. HaiinuTe BbICOTY maaeHuUs.

4. OnpenenuTe yIIMHCHHE MIPYKUHBI, €CTi Ha Hee neicTByeT cuia 10 H, a koaddumment
xectkoctu 500 H/Mm.

5. Tlpu moaxoae K CTaHIIUU TO€3]] YMEHbIUI cKopocTh Ha 10M/c B Teuenue 20c. C kakum
YCKOpPEHUEM JIBUTAJICS TIOE31?
1) — 0,5m/c?; 2) 2m/c?; 3) 0,5 m/c?; 4) — 2m/c?.

6. HaBctpeuy npyr apyry JIETAT MIapUKU U3 IIaCTUIMHA. MOAYIN UX UMITYJICOB PaBHbI
cootBercTBeHHO 0,03 kr-M/c 1 0,04 kr-M/c. CTONKHYBUIUCH, IIAPUKH cunatoTcs. Mmmynbe

CIIUIIIIUXCSA IHapI/IKOB paBeH
1).01xr-m/c; 2). 00351kr-Mm/c; 3).0,05kr-m/c; 4) 0,07xr-m/c;

7. Teno nemxkercs no npsMoid. [Tox neficTBueM MOCTOSHHON cutbl BemnunHOU 4 H 3a 2 ¢ ummysbe
TeJa yBeJMUuics U ctai paBeH 20kr-m/c. [lepBoHavanbHBIN KMITYJIBC TENA PABEH
1) 4xr-m/c; 2) 8kr-m/c; 3) 12kr-m/c; 4) 28kr-m/c;

8. S16moko maccoii 0,3 kr mazmaer ¢ AepeBa. Beibepute BepHOE yTBEpKICHUE

1) ssémoko nmericTByet Ha 3emutro cuioi 3H, a 3emiist He AecTBYeT Ha 0710K0; 2) 3emMilsl 1eHCTBYET
Ha s10;10K0 ¢ cuyoit 3H, a s16;10k0 He neicTByeT Ha 3eMitio; 3) s10J10k0 U 3eMuIst He JISHCTBYIOT JAPYT
Ha apyra; 4) s010K0 1 3eMJIs ACUCTBYIOT IPyr Ha Apyra ¢ cuioi 3 H.

9. Ilpu neiictBum cuisl B 8H Teno mBmkercs ¢ yckopenneM 4m/c?. UeMy paBHa ero macca?
1) 32 kr; 2) 0,5kr; 3) 2 kT3 4) 20KT.

10. Kakyro paboTy HY>KHO COBEPIIUTh, YTOOBI MOAHATH Tpy3 Maccoi 30 kr Ha BbicoTy 10 M ¢
yckopenuem 0,5 m/c??

11. Cuna Taru pakeTHOTO JBUTATElIs MEPBOM OTEYECTBEHHON IKCIIEPUMEHTAIBLHON PaKeThl Ha
XKUAKoM TorumBe paBHsuiack 660H. CrapToBas macca paketsl Obuta paBHa 30kr. Kakoe yckopenue
nproOperana pakera Bo BpeMs ctapra’?

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

12. CxopocTh JIBDKHUKA ITPH paBHOYCKOPEHHOM CITyCKe C TOpbl 3a 4¢ yBenuumuiach Ha 6M/c. Macca
aebkHUKA 60KT. PaBHOAEHCTBYIOIIAs BCEX CHJI, IEHCTBYIOIIMX HA JIBDKHUKA, paBHA
1) 20 H; 2) 30 H; 3) 60 H; 4) 90 H.

13. MarepuanibHasi TOYKa Maccou 1Kr OBMOKETCS MO JEUCTBUEM JIByX B3aMHO
nepneHuKysapHelx cuil 8H u 6H. Yckopenne Toukn paBHO
1) 2m/c?; 2) 3,7 m/c?; 3) 10m/c?; 4) 14 m/c?.
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8. JOMOJIHUTEJIbHOE OBECIIEYEHHUE JUCIUIIJINHbI

[Tpunoxxenue 1. KpaTkuii KOHCHEKT JIEKIIMOHHBIX 3aHATHI

3aKOH BCEMUPHOI0 TATOTeHHs. {BH:KeHre TeJl o/ JeliCTBHEeM CHJIbI THKECTH

ITo BTOpOMY 3ak0oHY HbIOTOHA IPUYMHON U3MEHEHUS IBWKEHHUS, T. €. IPUYMHOU YCKOPEHUS
TeN, ABISETCS CWiIa. B MeXaHWKe pacCMaTpUBAIOTCS CHJIBI PA3JIMYHON (U3UUECKOW MPHPOJIBL.
MHorue MexaHu4ecKHe SIBJICHUS U IPOLECCHI ONPEAETSAIOTCS AEUCTBUEM CUJ TATOTEHUS.

3axon ecemupnoco msacomenus Obu1 OTKpHIT Mcaakom HptoroHom B 1682 romy. Eme B
1665 roay 23-nerHuii HproTOH BhICKa3aJI PEIIIONOKEHUE, UYTO CHJIBI, yiepKkuBaromue JIyHy Ha ee
opburte, TOH K€ MPUPOIBI, YTO U CHJIBI, 3aCTABIIIONINE S0I0KO Mafgath Ha 3emiro. [lo ero rumorese
MEXAYy BCeMM TeslaMHu BceneHHON NeHCTBYIOT CHiIbl NPUTSKEHHs (TPaBUTALMOHHBIE CHUIIBI),
HaIpaBJICHHBIC 110 JIMHUH, COeAMHSIoNeieHTpsl Macc (puc. 1.10.1).

Pucynok 1.10.1.

['paBuTAIIMOHHBIE CUITBI IPUTSHKEHUS MEXKTY TETIAMHU.

B mnocnenyromme roast HpioToH mbITasics HaTH ¢u3HYeckoe OO0BSICHEHHWE 3aKOHAM
JIBH)KEHUS TUIAHET, OTKPBIThIX acTpoHoMOoM MoranHom Kemiepom B Hawane XVII Beka, u marb
KOJIMYECTBEHHOE BBIPAKEHUE IS TPABUTAIMOHHBIX CHJI. 3Has, KaK JIBWKYTCS TIaHEThl, HbIOTOH
XOTEJ OMPEJEIUTh, KAKUE CUJIbI Ha HUX JACUCTBYIOT. Pemenue »Toil 3agaun u npusesno HproToHa K
OTKPBITHIO 3aKOHA BCEMUPHOTO TSATOTEHHUS.

Bce Tema nmpuTArMBaOTCS APYT K APYLY C CHIIOH, MPSIMO IPOIOPIIMOHAILHON WX MaccaM U
00paTHO MPONOPIUOHATBHON KBaAPaTy PACCTOSIHUSA MEKIY HUMMU:

mym;

F = G—RZ

KosdduimenT nponopruoHaipHocTh G 0JMHAKOB jId BCeX Ted B npupoje. Ero HaspIBaloT
2PaAsUMAYUOHHOU NOCMOSHHOU

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

I'paBuTanmoHHas MOCTOsIHHAS ObLJIa AKCIIEPUMEHTAIBLHO HM3MEPEHA aHTIUHUCKUM (HU3UKOM
I'enpu Kaenaumewm B 1798 rony.

MHorue sBIEHUS B MPUPOJEC OOBICHIIOTCS JEHCTBHEM CHJI BCEMHUPHOTO TITOTEHHSI.
JIBuxenue mianetr B COJIHEUHOM CUCTEME, HCKYCCTBEHHBIX CIIYTHUKOB 3€MJIM, TPAEKTOPUH MOJIETa
OQITUCTUYCCKUX paKeT, IBMIKEHHWE TeJI BOJM3M TOBEPXHOCTH 3€MJIM — BCE OHHU HAXOJMST
00BSICHCHHE HA OCHOBE 3aKOHA BCEMUPHOTO TATOTEHUS U 3aKOHOB JIMHAMMKH.

Kaxnpiii nmpeamer Bo BeeneHHOI BO3AEHCTBYET Ha APYrOoM HpeIMET, OHU MPUTATHUBAIOT
Opyr Jpyra. OTO Ha3bIBAETCS CHJIOM TSDKECTH, WM rpaBuranuei. Cuina NpUTSKEHUs, WIH
IpaBUTALINA, 3aBUCUT OT JBYX (PaKTOPOB.

Bo-miepBbIX, 3TO 3aBHCHUT OT TOTO, CKOJBKO BEIECTBA COJCPKUT OOBEKT, TENO, MPEAMET.
Yem Ooubllle Macca BelIecTBa Tela, TeM CUIbHEH rpaBuTanus. Eciu Tenmo oOnamaeT ouyeHb
HEOOMBIION Maccoii, ero rpaBuTalus Mana. Hampumep, Macca 3emMiid BO MHOTO pa3 0OJIbIIIE MacChl
Jlynsl, moaTomMy 3emiisi UMeeT OOJNBIIYI0 CUiTy TshkecTd, 4yem JlyHa.

Bo-BTOphIX, cuia TSKECTH 3aBUCUT OT PACCTOSHUS MEXIy Teilamu. UeM Ommke Tena
HaxXoJATCsl APYT K OPYTY, TeM Cuila MPUTsDKeHUs Ooubine. Uem oHM Aamibliie APYyr OT Apyra, TeM
rpaBUTAIMS MEHBIIIE.
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CoOcTBeHHOE TrpaBUTAalMOHHOE Tmose JIyHBI oOmpenenseT YCKOpeHHEe CBOOOJHOTO
najeHus gn Ha ee moBepxHocTH. Macca Jlynsl B 81 pa3 MeHbllle Macchl 3eMJIM, a €€ PaJnyc
npubim3utenbHo B 3,7 paza MeHblne panuyca 3emin. [losToMy ycKopeHHE (i ONmpenenuTcs
BBIPKCHUEM:

M M3~ 166 /2
= = =0, =1,66uM/c
RZ " TZ.81 g

B ycnoBusix Takoil ciaoil rpaBUTallMM OKa3aJucCh KOCMOHABTHI, BhIcaauBIIMecs Ha JlyHe.
UYenoBek B TaKUX YCIOBUAX MOXKET COBEpLIaTh T'MTaHTCKHE MpbDKKU. Hampumep, ecnu uenoBek B
3€MHBIX YCIIOBUSX MOANPHITUBAET Ha BBICOTY 1 M, To Ha JIyHe OH MOT Obl MOANPBITHYTH HA BBICOTY
6omee 6 M.

A celfyac naBaiiTe MOCMOTPHUM Ha YeJIOBEUeCKOe CyllecTBOBaHHe Ha 3emie. Y 3emiu macca
Oosblle, YyeM Yy YeJIOBEeKa, MO3TOMY cCuila TSKECTH yhepxuBaeT ero Ha 3emiue. Ho 3emuis
BO3JICHCTBYET TaK, Kak OyaTO BCS €€ MaTepHsi, BCE €€ BEIIeCTBO HaxoIsATcs B ueHTpe. [lostomy
CHJIa TSOKECTH B JIFOOOM MecTe 3eMJIH JIOJIKHA PACCUUTHIBATHCS C YUETOM PAaCCTOSHUS JI0 €€ IIeHTpa.

Cuna TspKecTH Ha modepekbe Mopsi 60JIblile, YeM Ha BepUIMHE ropbl. A ceiiuac MpeCcTaBbTe
YeJl0BEKa, YJAIMBILIErocsi C MOBEPXHOCTH 3€MJIM Ha Jaliekoe paccTosiHhe. TaM cuila 3eMHOTo
MIPUTSDKEHUS OyIeT MHOTO ciabee.

Korzaa 4yenoBek HaXOIUTCS B KOCMOCE, OH COBCEM MCUE3a€T U3 IMOJIA 36MHOTO NMPUTSDKEHUS.
I'paBuTamus 3emuin coBCceM HE JEWCTBYeT Ha HEro (HO OHAa €CTh, TOJIBKO OYEHb ciiadas u3-3a
Oonbmoro paccrosiHus ot 3emun). OH HaxXoOUTCA B COCTOSTHMM HEBECOMOCTH. IloaToMy pakeTsl,
KOCMHYECKHE KOpaliii, KOCMOHABTBI MOTYT CBOOO/IHO JIETAaTh B OTKPBITOM ITPOCTPAHCTBE.

OpHMM W3 POSIBIICHUN CHIIBI BCEMUPHOTO TATOTEHUS SIBIIACTCS CUIA MAICECTU.

Cuna TsKecTy — rpaBUTAlMOHHASA CUJIA, JEWCTBYIONIAs HA TENO.

Tax nmpuHATO Ha3bIBaTh CHIIy NPUTSDKEHUS Tel K 3emiie BOiMM3M ee noBepxHoctu. Ecin M —
Mmacca 3emiH, R — ee paguyc, m — Macca JaHHOTO Tela, TO CUJla TAKECTH paBHA

M
F=G—m=mg

RZ
rae g — YCKoOpeHue 6‘60600H020 nadeﬂuﬂ Y HOBEPXHOCTHU 3emiu:
F M
g 3eMJIU
m 3eMJIU

VYckopeHue cBOOOAHOTO MaJeHHs — YCKOPEHHE, IMPHOOpeTaeMo€e TEJIOM MO JEHMCTBUEM
rPaBUTAIMOHHON CHJIbI BOJIM3H MOBEPXHOCTH HEOECHBIX TEJI (IIAHET, 3BE31).

Cuna TsDKeCTH HampaBlieHa K LEHTpy 3eMid. B oTcyTcTBHE Apyrux cuil TeIo CBOOOIHO
nagaer Ha 3eMITI0 C YCKOPEHHEM CBOOOTHOTO IMaJICHHUS.

Cpeanee 3HaUYeHHE YCKOPEHMS CBOOOJHOTO MAaJE€HUs IS Pa3JMYHBIX TOYEK MMOBEPXHOCTH
3emun paBHO 9,81 m/c?.

[Ipu ynaneHun oT MOBEPXHOCTU 3E€MIIM CHJIa 3€MHOTO TATOTEHHUS U YCKOPEHHE CBOOOIHOTO
MafeHusT M3MEHSIOTCS OOpaTHO MPOIMOPIMOHANBFHO KBAJpaTy pacCTOSHUSA I I0 LEHTpa 3eMIIH.
Puc. 1.10.2 wummocTpupyeT H3MEHEHHE CHIIBI TATOTEHHS, JCUCTBYIOIIEH Ha KOCMOHAaBTa B
KOCMUYECKOM KopabJie mpu ero yaaaeHUuu oT 3eMITu.
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H3MeHenne cuiibl TATOTEHHUS, ACCTBYIONIEH HA
KOCMOHABTA MPHU YAAJEHUU OT 3eMJIU

Utak, D'paButanus (MpuTsHkéHUE, BCEMUPHOE TATOTEHUE, TAroTéHue) (OT Jar. gravitas —
«TSDKECTBY) —ATO 00HA U3 (PYHOAMEHMANbHBIX CUTL NPUPOObL, camoe Claboe 83aumooelicmeue U3
Hux. Onpeoensemcs 63AUMHBIM NPUMANCEHUEM MEHCOY 08YMSI AMOMAMU (ULU 2PYRNAMU AMOMOS).
Ecnu 6vl nonoswcume 0sa msiuuxa na cmoi, medxcoy Humu 6yoem npumsdicerue, HO Kpaiine ciabdoe.
Ecnu mauuku epipacmym 00 pazmepog 3emiu, COOmeemcmeeHHo, Culd 603pacmen MHO2OKPAMHO U
cmanem owyymumou. I pasumayueii obiadarom, KaxK npasuio, KpynHvle o0vekmul, obpasyroujue
epasumayuonHoe none. bnacooaps emy, mvl modxcem xooums no 3emie, a cama niaHema
yoeporcusaem ammocghepy. Ha Jlyne epasumayus crabas, nosmomy ammocgepy Huue2o He
oeporcum. H3yuenue epasumayuu, 8 Cuny ciabocmu ee nposisieHus (Moavko 6 MaKkpomacumaoax),
npoxooum Kpauue crodxcHo. Ecmv muenue, umo keamnmoegas meopus epasumayuu nomoxlcem
00beOUHUMb B0EOUHO BCe, UMO Mbl 3HAEM O (DYHOAMEHMAIbHLIX CULAX U Mamepuu 80 Bcenennoil.

9. OBYYEHHUE CTYJAEHTOB-UHBAJIMOB U CTYJAEHTOB C OI'PAHHUYEHHbBIMH
BO3MOXHOCTAMMHA 310POBbS

[lopsimok o0OyueHHS WHBAJIMAOB W CTYACHTOB C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
onpeneneH «llomoxennem KyOI'Y 00 00ydeHWH CTYJACHTOB-UHBAJIUIOB W CTYIACHTOB C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI.

Jljis au1 ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMH 3I0pPOBbS MIPETyCMOTPEHBI 00pa3oBaTeIbHbIC
TEXHOJIOTUH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3/I0POBbS TAKUX JIHII.
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PENNEH3USI
HA PABOYYIO YYEBHYIO ITIPOTPAMMY
IO JUCIIUITIJINHE
BJ1.05 ®usuka
o crienmanbHocT CIIO 44.02.03 Tlenaroruka JOMONHUTEIBHOTO 00pa30OBaHUS
PazpaboTyuk: npenongasarens MHCIIO @uanko A.J.

IlpencranenHas Ha peleH3HWI0 pabodas mporpaMma II0 JUCLMIUIHHE
«®uzuka»  paspaboraHa B COOTBETCTBMM C  [IpuMepHOW  mporpammon
obureobpasoBarensHolt  gucHumInHbl  «Du3nKay A MpodecCHOHATBHEIX
00pa3oBaTeNbHBIX OpPraHU3alUi, PaCCMOTPEHHOM Ha 3aceJaHuM llearormyeckoro
copeta ®I'BOY JIIIO HWPIIO (MucTHTyTa pasBUTUS NPOdeCcCHOHATBHOTO
obpasopanus), mpoTokon Nel3 or 29.09.2022 r. u yTBep)k[IeHHON Ha 3acelaHHH
CoBera 1O OIIEHKE CONEP)KAaHMS U KadecTBa NPHUMEPHBIX paboumx Mporpamm
001meo6pa3oBaTebHOr0 M COIMANbHO-TYMaHHTapPHOIO  LMKIOB  CPEIHEro
npodeccuoHaIbHOTO 00pa3oBanus, IpoTokoa Nel4 or 30.11.2022 r.

Crpykrypa mnporpaMMel OTBedaeT TpeOOBaHWSIM K paspaboTke pabodeit
yaebnod mnporpammsl gucnuiuiHbl CIIO M COHEPKHT: THTYJIBHBIM IIHCT C
PEKBU3WTAMH, JIUCT COITACOBAHWS C PAasIMYHBIMM CTPYKTYpaMH YHHBEPCHUTETA,
[acropT pabove IporpaMMel y4e6HON JUCIUILIAHEL, 00BeMBI y4eOHON TPOrpaMMBI
peannzyemMoi y4eOHON TUCIUILIHHEL.

OneHounble  cpeAcTBa UL TEKYIIErO  KOHTPOJS  YCIIEBAEMOCTH,
[IPOME)XYyTOYHOW aTTeCTAlldd I10 HKTOraM OCBOCHHS MIUCHHUIUIMHBI ¥ y4eGHO-
MeToaudyecKoe  obecriedeHME  CaMOCTOSTENBHONW  paboThl  0Oydarommxcs
IIPeICTaBIICHB! B IIOJTHOM 00BEME.

B conmepxanue QUCIMIIKMHBI BKIIOYEHBI TEMBI M BOIPOCHI, 06ECIIEYMBAIOLINE
JOCTHXKEHHE CTYIEHTaMU BCEX KOMIIETEHIINH, HEOOXOMUMEIX, 110 MHeHuio VPTIO

Pazpaborannass pabo4as mporpamMma MOMXKET OBITh HCIONIB30BAaHA IS
IIOJArOTOBKM CTYJEHTOB IO HalpaBlIeHWIO IIOATOTOBKHM IO crenuansHoctd CIIO
44.02.03 Ileparoruka JOIOIHUTEIBHOIO 00pa30BaHuUs.

Penenzenr:

JlokTop 6HoIOrHYecKux HayK
npodeccop kadenpsr [1I1
®I'BOY BO «Ky6I'V» 14 A.D. HInaxos

4O L6260,
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PEINEH3U
HA PABOYYIO YYEBHYIO ITPOT'PAMMY
IO JUCHUIIJINHE
BJ1.05 ®usuka
o crierpanbHocTH CITO 44.02.03 [Temaroruka TOMOIHUTEIBHOTO
o0pa3oBaHws
PazpaboTuuk: npenonasarens MHCIIO ®wuanko A..

IIpencraBnenHas Ha peneH3ui0 pabodas IporpaMMa IO IJUCIUILIAHE
«Pusuxa» paspaboTaHa B  COOTBETCTBHM C [IpuMepHO#  mporpammoit
obmeoOpazoBaTenbHOM  AUCHMIUIAHEL  «Du3uka» Il IpoQeCCHOHAIBHBIX
o0pa3oBaTeNbHBIX OpPraHU3allUi, pacCMOTPEHHOH Ha 3aceqaHun [learormaeckoro
coseta ®PI'BOY JITO UPIIO npotokonom Ne6/2025 ot «18» ampens 2025 roxa.

CrpykTypa mporpaMmsl OTBe4aeT TpeOOBaHMSAM K pa3paboTke paboueit
yuebHo#t mporpammbl mucnuIuigHel CIIO ¥ COmEpXXUT: THTYIBHBIA JHCT C
PEKBU3UTAaMH, JIHCT COIVIACOBAHUS C Pa3lMYHBIMU CTPYKTypaMH YHHUBEPCHUTETA,
nmacriopT paboded mporpaMmbl yueOHOH IUCLUIUIMHEL, OOBEMBI y4eOHOM
IIPOTrPaMMBI peaiu3yeMoi yueOHON AUCITUTITIHEL.

CognepxxaHue IpOrpaMMBbl HalpaBJIeHO Ha IPUOOpEeTeHHe O0yYaroIIUMUC
3HaHWUH, yMEeHHUH U HaBBIKOB, onpeneneHHbx ®I'OC CIIO, u cooTBeTCTBYET 00BEMY
9acoB, YKa3aHHOMY B yueOHOM ILIaHe.

B pabouell mporpamme ykazaHbI TpeOOBaHHMS K pe3ylbTaTaM OCBOEHHUS
JUCLUTUIAHEL.

OneHoyHble cpencTBa OIS TEKYIIEro  KOHTPOJIS — yCIIEBAeMOCTH,
IIPOMEXYTOYHON aTTecTallMd II0 HTOraM OCBOEHHUS IUCIHHIUIMHBEI U y4eOHO-
MeTonu4yeckoe  oOecliedeHHe  CaMOCTOSATENBHOM  paboTel  0OydaroImmxcs
IIPe/ICTaBIeHEl B ITOJHOM oObeme. B paznene «KOHTponbs M OLEHKA pe3ysbTaTOB
OCBOEHHUS JUCLUIIIMHED) OIpPEAeNeHbl Pe3yNbTaThl OOydeHus u Te (QOpMBI, U
METOJBl, KOTOphle OyIyT MCIOIB30BaHBI IS HX KOHTPOJIS U  OIEHKH
IperoaBaTels.

B coneprkaHue QUCIUITIMHEI BKIIOUEHB! TEMBI U BOIIPOCHI, 00eCIIeYHBAIOLIHE
JOCTHKEHUE CTYJEHTAaMU BCEX KOMIIETEHINH, He0OXOIUMEIX, 1o MHeHwMI0 HPIIO.

Pexomennyemas U1 u3ydeHus TUTEpaTypa aKTyalbHa U OTpaXkaeT MaTepHal,
HaIpaBJIeHHbIA Ha JOCTHM)KEHHE IIOCTABICHHBIX IIETIeH.

PaspaboranHas pabodas mnporpamMma MOXeT OBITH HCIIOJB30BaHA ISt
IIOATOTOBKU CTYAEHTOB II0 HAIIPaBICHHUIO IOJATOTOBKH IO crenuansHoctr CITO
44.02.03 Ilegaroruxa OIOIHUTENEHOTO 00pa30BaHHS.

Penensenr:

MBOY rumuazus Ne82

r. Kpacroznapa, nupexrop A. @ Cxumesa
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