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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI JUCIHUATIJIAHBI

1.1. ObaacTh npuMeHeHus1 padoyeil MPporpaMMbl
Pa6ouas mporpamma yueono# nuctummimabl COO.01.06 dusunka sBiIsieTcsl 4acThIO OCHOB-

HOM TpodeccroHanbHOM 00pa3oBaTeNbHON MPOTpaMMBbl CpelHEro MpodecCHOHaIBLHOrO0 00pa3o-
BaHUs (POTrpamMMbl OJATOTOBKY CHEIMATMCTOB cpeaHero 3BeHa) B coorBeTcTBUU ¢ PI'OC 1o cre-
nuaiabHOoCTH 49.02.01 ®dusnueckas KyiabTypa.

1.2. MecTto y4eOHOro npeamMera B CTPyYKType 00pa3oBaTe/IbHOMH NPOrpamMMBbl:
VYueonsiii npeamer COO.01.06 dusuka n3ydaercs B 001m1e00pa3oBaTeIbHOM IHKIIE 00-

pa3oBaTeNbHON TIporpamMMbl cpefaHero npodeccruonansHoro obpazopanus (nanee — OIT CITO) mo
cnenuanbHoct 49.02.01 ®dusnyeckas KynbTypa Ha 6a3e OCHOBHOTO 001Iero oOpa3zoBaHHs C TO-
Jy4eHHEM CPEIHETO 00IIero o0pa3oBaHMUs.

1.3. llesin n nIaHUPyeMBble pe3y/IbTAaThl OCBOCHUS TUCHUILINHbBI

1.2.1. Henu AMCIUTUIMHBL:

Coneprkanue mporpammsel 061eoopazoBatenbHoM Auciuinabl COO.01.06 dusnka Hanpas-
JICHO HA JIOCTM)KCHUE CIICTYIONTUX IIEeJICH:

dbopmupoBaHKEe y 00YUYaAIOIINUXCSl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHusl, 3HAYUMOCTH (Pr3u-
YECKUX 3HAHUU ISl COBPEMEHHOTO KBAIU(PUIIMPOBAHHOTO CIIEUATINCTA TPU OCYIIECTBICHUH €TI0
npohecCHOHANBEHOM NeSTENIbHOCTH;

dbopMupOBaHUE €CTECTBEHHO-HAYYHON TPAMOTHOCTH,

OBJIQ/ICHUE CTIEUU(PUUECKON CUCTEMOI (PU3MUECKUX MOHATUH, TEPMUHOJIOTHEH U CUMBOJIH-
KOI;

OCBOCHHE OCHOBHBIX (PU3MUYECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIQJICHHE OCHOBHBIMHM METOJIaMH HAyYHOT'O MO3HAHUS MPUPOJIbI, UCTIOJIB3YEMBIMH B (PU3H-
ke (HaOmroieHre, OnrcaHue, M3MEpPEHUE, BBIIBIKCHUE TUIIOTE3, TPOBEACHUE YKCIIEPUMEHTA);

OBJIaJICHE YMEHUSIMH O0OpalaThIBaTh JaHHbBIE YKCIEPUMEHTA, OOBSACHAThH MOIYYEHHBIE pe-
3yJbTaThl, YCTAaHABIMBATH 3aBUCUMOCTU MEXIy (U3NYECKUMH BEIUMYMHAMH B HAOIIOAAEMOM SIB-
JICHUH, J1eJ1aTh BHIBOJIBI,

dbopMupoBaHUE YMEHHS peliaTh (U3MUECKUe 3aJa4l Pa3HBIX YPOBHEH CII0KHOCTH;

pa3BHUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
nporecce MPUOOPETEeHUsT 3HAHUN C HWCTOJIh30BAHUEM PA3IMYHBIX MUCTOYHHKOB HMH(OpPMAIMUA U
COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHH; YMEHUH (pOpMyIMpoBaTh U 0OOCHOBBIBATH COO-
CTBEHHYIO TO3UITUIO 110 OTHOIICHUIO K (pu3nyeckoi nH(popMaIuu, mory4aeMoil U3 pa3HbIX UCTOU-
HUKOB;

BOCIHMTAHNE YYBCTBA FOPAOCTH 32 POCCUMCKYIO (PU3UYECKYIO HAYKY.

OcBoenue kypca COQ0.01.06 ®u3zuka npeanoiaraeT peleHrue caeayomx 3a1ay:

npuoOpeTeHne 3HaHUM O (GyHIaMEHTAIbHBIX (DPU3MYECKHX 3aKOHAX, JEKAlIMX B OCHOBE
COBPEMEHHOM (pU3MUYECKOW KapTHHBI MHpa, MPUHLUIOB JCHCTBUS TEXHHUYECKUX YCTPOWUCTB M
MIPOU3BOJICTBEHHBIX MPOIIECCOB, O HAMOOJIeE BAXKHBIX OTKPHITUSAX B 007acTH (DM3HMKH, OKA3aBIIUX
OTIpEIETISIONIEEe BIUSIHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

OCBOCHHE CIIOCOOOB HCIIOIB30BAaHUS (PU3MUECKUX 3HAHUW VISl PEIICHHS] TMPAKTUYCCKUX U
pohecCHOHANBHBIX 33/1a4, OObSICHEHUS SIBJICHUM MPHUPOJbI, IPOU3BOJCTBEHHBIX U TEXHOJIOTHYE-
CKHUX TPOIIECCOB, MPUHIUIOB JEHCTBUS TEXHUUYECKUX MPUOOPOB U yCTPOUCTB, oOecnieueHus 6e3-
OMAacHOCTH NMPOU3BOJICTBA U OXPAHbI IPUPOJIBL;

dbopMupoBaHUE YMEHH periaTth yueOHO-IpakTHYecKue 3aaun (PU3MUecKOro CoIep KaHus ¢
y4€TOM MpoQecCHOHATHHON HAPaBIEHHOCTH;



npuoOpeTeHne OIbITa MO3HAHMA M CAMOINO3HAHUS, YMEHHUI CTaBUTh 3a/aud M peIIaTh
poOJIeMbI ¢ y9€TOM NMPoQEeCcCHOHANTBHON HAPABICHHOCTH;

¢dopMHupOBaHHE YMEHUI HCKaTh, aHATM3UPOBATh U 00pabaThiBaTh (huzndeckyo uHpopma-
U0 ¢ YYETOM PO eCCHOHATBHOU HAMPABIEHHOCTH;

MOJIFOTOBKA OOYyYalolUXcs K YCIEUIHOMY OCBOCHHIO TUCUUIUIMH M MOAyJei mpodeccuo-
HAJIBHOTO IHKJIA: (GOPMHUPOBAHHE Y HUX YMEHHM U OIbITa AESITEIbHOCTH, XapaKTEPHBIX IJI Ipo-
(eccuil / TOMKHOCTEN CIy>KaIMX WK CHENMaTbHOCTEH, MOTy4aeMbIX B MpodeccnoHalbHbIX 00-
pa3oBaTeNbHBIX OPraHU3AIIHSIX;

HOJTrOTOBKA K ()OPMHUPOBAHUIO OOLIMX KOMIETEHIMI OyAyIIero crnenuaiiucta: camooopaso-
BaHMs, KOMMYHHKAIIUU, TPOSIBICHUS T'PAXXTAHCKO-NATPHOTHYECKON MO3UIIUH, COTPYIHUYECTBA,
NPUHATHS PEUICHUH B CTAaHJAPTHON M HECTAaHIAPTHOW CUTYalUsX, IPOCKTUPOBAHUS, IPOBEICHUS
¢busnvyecknx m3mMepeHni, 3hHekTHBHOro 1 0€30MaCHOTO UCTIONB30BAHUS PA3THYHBIX TEXHUIECKUX
YCTPOMCTB, COOMIOEHHS MPaBUJI OXpaHbl TpyJa npu pabdote ¢ ¢puznyecKuMu npudopamu u 000-
pyZlOBaHUEM.

OcoOeHHoCTh (hOPMUPOBAHMSI COBOKYITHOCTH 3a/1a4 U3yUeHUs] PU3UKU AJI1 CUCTEMBI CpeIHe-
ro npodecCHoHaIbHOr0 00pa30BaHMs 3aKII0YAETCS B HEOOXOAUMOCTH pealu3aluu npodeccuo-
HaJIbHOW HAINpaBJIEHHOCTH pellIaeMbIX 33134, yuéTa 0coOeHHOCTEH chepbl AesITeTbHOCTH OYayIIHNX
CIELIMAJIUCTOB.

B pesynbrare 0CBOCHUS AUCHUILTUHBI O0YYArOIIUICS JOHKEH 3HATD:

CMBICJI TIOHATHH: (pru3HyecKoe SBICHUE, THIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMOJICH-
CTBUE, 3JIEKTPOMarHUTHOE I10JI€, BOJIHA, (POTOH, aTOM, aTOMHOE AP0, HIOHU3UPYIOLIUE U3ITYUSHHUSI

CMBICT (PU3UYECKUX BEIMUYUH: CKOPOCTb, YCKOPEHHUE, Macca, Cujia, UMIYJbC, paboTta, Mexa-
HUYECKas SHEPTUs, BHYTPEHHSS SHEPrHsl, aOCOIIOTHAS TEMIIEpaTypa, CpEAHssI KHHETUYECKas SJHep-
T'Us YaCTHI] BEIIECTBA, KOJIMYECTBO TEIUIOTHI, SIEMEHTAPHBIN SJIEKTPUUECKUH 3apsij;

CMBICIT (PU3NYECKUX 3aKOHOB KJIACCHUYECKOW MEXaHUKHU, BCEMUPHOTO TATOTEHUS, COXPAHEHUS
SHEPI'uu, UMITYJIbCa U 3JIEKTPUUECKOro 3apsa, TePMOJMHAMUKH, 3JIEKTPOMArHUTHON MHIYKIIMH,
dbotorddekra;

BKJIaJ] POCCUHCKHX U 3apyOeXHBIX YUEHBIX, OKa3aBIIMX HauOOJbIIEe BIUSHUE HA pPa3BUTHE
¢bu3uky;

B pesynbrare ocBOeHUS AUCHUIUIMHBI O0YUaIOLIUIICS T0JKEH YMETh!

MPOBOAMUTH HAOIOJEHUS, TUIAHUPOBATh U BBIMIOJIHATH SKCIIEPUMEHTHI, BHIBUTATh TUIIOTE3BI
U CTPOUTH MOJIEJH, IPUMEHSTH MOJIyYeHHbIE 3HAHUS M0 (U3UKe Al 00BACHEHUST Pa3HOOOPA3HBIX
(bU3MYECKUX SIBICHUN U CBOWMCTB BEIECTB;

NPaKTUYECKU UCTIOIb30BaTh (PU3NUECKUE 3HAHUS;

OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO-HAYYHOI HH(pOpMAINH;

UCTIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS JUIs pEIICHUS MPAKTHUECKUX 3a]1a4 MOBCe-
JTHEBHOM JKU3HU, 00€CTIeUeHHs 0€30MaCHOCTH COOCTBEHHOM KU3HH, PAIIMOHATEHOTO MPUPOI0TIOITb-
30BaHHUS U OXPAHbI OKPY’KaIOLIEH CPEeIbl.

ONMCHIBATh U OOBACHATH (PU3HUECKUE SBJICHUS U CBOMCTBA TeJl: CBOMCTBA ra30B, KUIKOCTEH
U TBEPBIX TEJN; ANEKTPOMATHUTHYIO HHIYKIUIO, PACIPOCTPAHEHUE FIEKTPOMArHUTHBIX BOJIH; BOJI-
HOBBIE CBOMCTBA CBETA; M3NyUEHUE U MOTIONIEHUE cBeTa aToMOM; (hoTod(h(DeKT;

OTJMYATh FMIIOTE3bl OT HAYYHBIX TEOPUH;

JIeNIaTh BBIBOJIBI HA OCHOBE SKCIIEPUMEHTAIBHBIX JIaHHBIX;

NPUBOJIUTH MPUMEPHI, TIOKA3BIBAIOIINE, YTO: HAOMIOACHUS U SKCIIEPUMEHT SIBIISIFOTCS OCHO-
BOW IS BBIABIDKEHHSI TUTIOTE3 U TEOPHIA, MTO3BOJISIOT POBEPUTh HCTUHHOCTh TEOPETHUECKUX BBI-
BOJIOB; (pM3MYECKasi TEOpHUs 1a€T BOZMOKHOCTh OOBACHATH U3BECTHBIE SIBICHUS MPUPOJIBI U HAyY-



HbIC (DaKTHI, MPEACKA3bIBATH €II¢ HEM3BECTHBIC SBIICHMUS;

MPUBOIUTH MPUMEPHI PAKTHYECKOTO UCTOIH30BAaHUS (PU3NICCKUX 3HAHMIA: 3aKOHOB MeEXa-
HUKHU, TCPMOJIMHAMUKH U DJIEKTPOIMHAMUKH B YHEPTETHKE; PA3IMIHBIX BUJIOB JIEKTPOMATHUTHBIX
U3yYeHUH JUI pa3BUTHS Pajvo U TEJIEKOMMYHHUKAIUMA, KBAaHTOBOW (PM3UKU B CO3JaHUM SIEPHOI
SHEPreTHKH, JIa3€POB;

BOCIPUHUMATh M Ha OCHOBE IMOJYYEHHBIX 3HAHUN CaMOCTOSITENIbHO OIEHMBaTh MH(pOpMa-
110, coJieprKaltytocs B coobmmenusx CMU, MHTepHeTe, HaydYHO-TIOMYJISPHBIX CTAThSIX.

MPUMEHSATD MOJyYeHHbIE 3HAHUS TSI pelIeHns (PU3HUeCKUX 3aa4;

OTIpeeIATh XapakTep GPu3ndecKkoro mnpoiecca no rpaduky, Tadmuie, Gopmye;

U3MEPSATH Pl GU3NUECKUX BEIHUWH, IPECTABIISSI PE3yIbTaThl H3MEPEHUI C YI€TOM HX I0-
IPELIHOCTEN.

1.3.1. [lnanupyemble pe3yabTaThl OCBOEHHUS 0011€00pPa30BATENbHON IMCHUILIUHBI B
cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO Oco60e 3HAYEHHE JUCHUNIJINHA UMe-

eT npu ¢popmupoBanum u pazsutun OK

KO}I N HaMMCHOBAHUC

HJIaHI/IpyeMLIe PE3yJibTaTbl OCBOCHUA TUCHHUIITIMHBI

dopmupyeMbIx Komre- | Oouue JlucuuIinHaApHbIe
TEHLUHI
OK 0l. Beibupats | B yacTu Tpy10BOro BocnuTa- - chopMupoBaTh MpenCTaB-

CrocoObl peleHust 3a-
Jad  mpodecCuoHaIb-
HOW JIeSITeIbHOCTH TTPH-
MEHHTEIBHO K Pa3iind-

HBIM KOHTCKCTaM

HUSA:

- TOTOBHOCTb K TPY/ly, OCO3HAHUE
[IEHHOCTU MacTepCTBa, TPYI0JII0-
oue;

- TOTOBHOCTbH K aKTHUBHOM /€S-
TETHHOCTU TEXHOJIOTUYECKON U
COLIMAJIbHOW HAIIPABJICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD,
TUTAHUPOBATh M CAMOCTOSTEIIBHO
BBITIOJHSATH TaKYIO JI€ATEIbHOCTH;
- HHTEpEC K pa3IudHbIM cepam
npoheccCuoHaNbHOM NesTeNbHO-
CTH,

Osgi1ajieHHe YHUBEPCAJIbHBIMH
Y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUAMMU:

a) 6a3oBbIe JIOTHYECKHE JIeii-
CTBHA:

- CaMOCTOSTEIHLHO (POPMYITHPO-
BaTh U aKTYyaJU3UPOBAThH MpolIie-
My, paccCMaTpuBaTh €€ BCECTO-
pOHHE;

- YCTaHaBJIMBATb CYHICCTBGHHLIﬁ
MMPpU3HAK UK OCHOBAaHUS IJId CpaB-
HEHUSI, KJIacCCU(pHUKAIMK U 0000111e-
HUA,

- OMPEAENATH NENN JCATENBHOCTH,

JICHUsI O POJIU U MecTe PU3u-
KA U acTpOHOMHUHU B COBpe-
MEHHOM Hay4yHOW KapTHHE
MHpa, O CHCTeMOooOpa3ylo-
meld poiau QU3MKU B Pa3BH-
TUU €CTECTBEHHBIX HAYK, TEX-
HUKU U COBPEMEHHBIX TEXHO-
JIOTHH, O BKJIAJI€ POCCUHUCKUX
U 3apyOeXHbIX Yy4YeHBIX-(pU-
3MKOB B pa3BUTHE HAYKHU; I10-
HUMaHue (QU3MUECKOH Cyll-
HOCTH HaOJI0JaeMBbIX sBIe-
HUI MUKpOMHpA, MaKpoMupa
U MEramupa; IIOHUMaHUe po-
JU aCTPOHOMHHU B IIPAKTHYE-
CKOH JeSTEIIbHOCTH YEJI0BEKa
U JAIbHEHIIEM Hay4HO-TEX-
HUYECKOM DPAa3BUTHH, POJIHU
busukun B (popmMupoBaHUU
Kpyrozopa M (yHKLIHOHAJb-
HOW TPaMOTHOCTH 4EJIOBEKa
JUISL PELIEHUS] MPAKTHYECKHUX
3az1ay;

- copMupoBaTH YMEHUS pe-
1IaTh pacyeTHbIE 3aJayul C
SIBHO 3aJaHHOW (U3HUECKOU




3a/1aBaTh NMapaMeTPbl U KPUTEPUU UX
JOCTUXKCHUA,

- BBIAIBJIATH 3aKOHOMEPHOCTH U IIPO-
TUBOPCUYHA B paCCMAaTpHUBACMBIX AB-
JICHUSX;

- BHOCUTBH KOPPCKTUBLI B 1€ATCJIb-
HOCTb, OLICHHUBATh COOTBCTCTBUC
pE3yIbTaTOB LEAM, OLIEHUBATh PUC-
K1 HOCJ'IC,I[CTBI/Iﬁ JACATCIbHOCTHU,

- pa3BUBATh KPEATHBHOE MBIIILIEC-
HUE TIPH PEIICHUN KU3HCHHBIX
npo0iem

0) 0a30BbIE HCCIEN0BATEIbCKHE
neiiCcTBUA:

- BIIQJICTh HaBBIKAMHU y4eOHO-HC-
CJIEI0BATENIBCKON U MPOEKTHON
NI TeTLHOCTH, HABBIKAMU pa3pe-
HIeHUs TPo0IIeMm;

- BBISIBJISITH TIPUYMHHO-CJIC]T-
CTBEHHBIE CBS3H U aKTyaIH3UPO-
BaTh 3aJ]a4y, BBIIBUTATh TUIOTE-
3y €€ pelleHUs], HAXOAUTh apry-
MEHTHI JIJIs1 IOKA3aTeNIbCTBa
CBOUX YTBEP>KJEHUH, 3a/1aBaTh
napameTpbl U KpUTEPHUH peliie-
HUS,

- aHAJIM3UPOBATH MOJTYUCHHBIE B
X0JIe PEIICHUS 3a]1a4M pe3yJIbTa-
ThI, KPUTUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh
M3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb MePEHOCUTH 3HAHUS B
MMO3HABATEJIbHYIO U MPAKTHYE-
CKYIO 00J1aCTH KU3HEACATEITHHO-
CTH;

- YMETh UHTETPUPOBATH 3HAHUS
13 pa3HBIX MPEIMETHBIX 00JIa-
CTeH;

- BBIJIBUTaTh HOBBIC HJICH,
npeasiaraTh OpUruHaIbHBIC MMOJI-
XOJIbI ¥ PEIICHUS;

- CITOCOOHOCTH MX UCTIOJIb30BAHUS
B II03HABATEJIILHON U COLMATILHON
MIpaKTHUKE

MOJIENIBIO, UCHOIB3Ys (PH3H-
YEeCKHE 3aKOHBI M TIPUHIIUIIBL;
Ha OCHOBE aHalIM3a YCJIOBHS
3ajaud  BeIOMpaTh (uznye-
CKYI0 MOJI€Jb, BBIIENIATh (U-
3UYeCKHe BEIUYMHBI U (op-
MyJIbl, HEOOXOAMMBIE AJIs €€
peleHus, IPOBOIUTH pacue-
Thl ¥ OLICHUBATh PEAJIHHOCTD
MOJYYSHHOTO 3HAaueHUs (u-
3MYECKOW BEJTMYMHBI; PEeIIaTh
KadeCTBEHHBIC 3aJa4d, BHI-
CTpauBasi JOIMYECKH HEIpo-
TUBOPEUMBYIO IIENOYKY pac-
CYXJIEHUH C OMOpoil Ha H3y-
YEHHBIE 3aKOHBI, 3aKOHOMEp-
HOCTU W (pU3MYecKue sBle-
HUS;

- BJAJETh OCHOBOIIOJIAraro-
MAMA  PU3UYECKUMHU  TIOHSI-
TUSIMH 1 BEJIMYMHAMHU, XapaK-
TEPU3YIOIMUMH  (PU3NUECKHE
nporecchl  (CBSI3aHHBIMH €
MEXaHUYECKUM JIBHIKEHUEM,
B3aUMOJICHICTBUEM Tell, Me-
XaHUYECKHUMHU KOJICOaHUSMU
¥ BOJTHAMH; aTOMHO-MOJIEKY-
JSIPHBIM CTPOSHHEM  Bellle-
CTBa, TEIUIOBBIMH IIpoliecca-
MH; WIEKTPUYECKUM U Mar-
HUTHBIM TIOJSIMH, 3JIEKTPH-
YECKMM TOKOM, 3JEKTpoMar-
HUTHBIMH KOJICOAHUSIMU U
BOJIHAMH; ONTHYECKUMH SB-
JCHUSMH; KBAaHTOBBIMU SIB-
JICHUSIMH, CTPOCHUEM aTroma
U aTOMHOIO f1pa, paJuoak-
TUBHOCTHIO); BJIaJICHUE OCHO-
BOIOJIAralOIMMH  aCTPOHO-
MHUYECKUMH HOHATHIMHU, 03~
BOJIIOUIMMU  XapaKTepU30-
BaTh MPOILECCHI, MPOUCXOIS-
M€ Ha 3Be3/aX, B 3BE3JHBIX
cUCTeMax, B MEXTraJlaKTHye-
cpene;

CKOMt JIBMKCHHE




HEOECHBIX TE€JI, DBOJIIOIUIO
3Be3]1 U Beenennoi;

- BIAJETh 3aKOHOMEPHOCTS-
MU, 3aKOHAMHU H TECOPHSIMH
(3aKOH BCEMHUPHOTO TATOTE-
mus, 1, II u 111 3axonsl Hero-
TOHA, 3aKOH COXPaHEHUs Me-
XaHUYECKOW JHEPIrHuH, 3aKOH
COXpaHCHHUS UMITYJIbCA,
MIPHUHIIUATI CYTIEPIIO3UIIUH CHII,
IPHUHIAIT  PAaBHOIPABHOCTH
WHEPIHUAIBHBIX CHCTEM OT-
CYeTa; MOJIEKYJISIPHO-KHHE-
TUYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, T'a30BbIC 3aKOHBI,
NEepBBIA 3aKOH TEPMOJIMHA-
MUKW, 3aKOH COXpaHCHHS
AIIEKTPUYECKOrO 3apsijia, 3a-
koH Kyiona, 3akon Oma st
ydacTka 1enu, 3akoH Owma
JUIS. TIOJIHOW DJEKTPUYECKON
uenu, 3akoH [xoyns - Jlen-
112, 3aKOH AJIEKTPOMarHUTHOM
WHAYKIHHA, 3aKOH COXpaHe-
HUSl DHEPTUH, 3aKOH TPSMO-
JIMHEWHOTO  pacIrpocTpaHe-
HUS CBETA, 3aKOH OTPAXEHUS
CBETa, 3aKOH MPEIOMIICHHUS
CBETa; 3aKOH COXpaHEHHs
SHEPruu, 3aKOH COXpaHEHUs
UMITyJIbCa, 3aKOH COXpaHe-
HUS 3JIEKTPUUYECKOTO 3apsfa,
3aKOH COXpPaHEHUS MacCOBO-
ro 4mcia, mocryijarsl bopa,
3aKOH paJMOaKTUBHOIO pac-
11a/1a); YBEPEHHOE HUCIIOJIb30-
BaHUE 3aKOHOB U 3aKOHOMEp-
HOCTEH mnpu aHanm3e (Qu3n-
YECKUX SIBJIEHUM U TIpOIlEeC-
COB

OK 02. Hcnons3zoBaTh
COBPEMEHHBIE CPEJICTBA
MIOMCKa, aHalu3a U WH-
Tepnperanu  UHpOp-
Maluu, U UHpopMalu-

B 06.,1acTH HEHHOCTH HAYYHOI'0
MO3HAHUS:

- chopMHEpPOBAaHHOCTH MUPOBO3-
3pEeHHs, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BH-

- YMETb YUUTHIBATh TPAHULIbI
NpUMEHEHUS U3yUeHHBIX (u-
3UYECKUX MOJIEIIEH: MaTepu-
AJIbHAsA TOYKa, MHCPLHUAJIbHAA
cucTeMa OTCueTa, Ueab-




OHHBIC TCXHOJIOTHUHM IJIA

BBITIOJTHCHUA 3aga4
npodeCCuOHAIBHON
JIESITSIIBHOCTH

THUSI HAYKU U 00IIIeCTBEHHON
NPaKTUKHA, OCHOBAHHOTO Ha JTna-
JIOT€ KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B TO-
JMKYJIBTYPHOM MUpE;

- COBEPILICHCTBOBAHHE SI3BIKOBOM
Y YUTATEIBCKOM KYJIBTYPBI KaKk
CpPEe/CTBA B3aUMOJICHCTBUS MEX-
Iy JIIOZIbMU M TIO3HAHHS MHPA;

- OCO3HAaHHE LICHHOCTU HAay4YHOU
JeSITeTLHOCTH, TOTOBHOCTB OCY-
HIECTBIIATH IPOCKTHYIO M UCCIIe-
JIOBATEJIbCKYIO JIESTEIbHOCTD HH-
JMBHYQJILHO U B TPYIIIIE;
OBiajienne yHNBepCAIbLHBIMU
Y4eOHBIMH MO3HABATEIbHBIMH
NeHCTBUAMM:

B) padorta ¢ nHgopmManmei:

- BJIaJIETh HaBBIKAMH TTOJTyYSHHS
uH(pOpMAIIMU U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEIIHLHO
OCYIIECTBIIATH TONUCK, AaHAIIN3,
CHCTEMAaTH3alNIO M HHTEpIIpeTa-
M0 HHPOPMAIIMU Pa3INYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS;

- CO3[1aBaTh TEKCTHI B Pa3JINYHBIX
dbopMaTax ¢ yueToM Ha3HAYCHUS
MH(POPMAILINHU U LIEIEBOH ayanUTO-
puH, BEIOUpAsk ONTUMATTBHYIO
dbopMy mpencTaBieHHS U BU3Y-
N3N,

- OLICHUBATH JOCTOBEPHOCTD, JIe-
THTUMHOCTH HH(OPMALIUH, €€
COOTBETCTBHUE MIPABOBBIM U MO-
paTbHO-3TUYECKHM HOpMaM;

- UCTIOJI30BaTh CpeacTBa HH(DOP-
MAaIMOHHBIX U KOMMYHHKAIIHOH-
HBIX TEXHOJIOTHI B pPEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHB-
HBIX ¥ OPTaHU3aIMOHHBIX 33]1a4 C
co0uo/IeHreM TpeOOBaHM 3p-
TOHOMHUKH, TEXHUKH 0€3011acHO-
CTH, TUTHEHBI, pecypcocOepexe-
HUSI, TIPABOBBIX U 3TUYECKUX
HOPM, HOPM MH(QOPMAaIIMOHHOM

HBIH ra3; MOJEIU CTPOCHUs
ra3oB, KUJIKOCTEH U TBEPABIX
T€JI, TOYCHYHBIN AIEKTpUIe-
CKUH 3apsifi, siAepHast MOAENb
aTOMa, HYKJIOHHAsi MOJIEJIb
aTOMHOTO si/ipa IpHU pele-
HUM (PU3MYECKHX 33134

- yMeTb (opMHpOBATH COO-
CTBEHHYIO IO3HULMIO 10 OT-
HOULICHUIO K (U3UYECKON UH-
dbopmariu, mnoxyyaeMonl wu3
Pa3HBIX UCTOYHHUKOB, YMEHHU

WCIT0JIB30BATh nudpoBbie
TEXHOJIOTUM  JUIsl  TIOMCKa,
CTPYKTYPHPOBaHUS, HWHTEp-

IpeTalud U IpeICTaBICHUS
yueOHOI U Hay4YHO-TIOMYJISIp-
HOU WH(pOpMAINU; pa3BUTHE
YMEHUH KpHUTHYECKOIO aHa-
au3a nojgyvyaeMou umH(popMma-
U1




0€30I1acCHOCTH;

- BJIAJCTb HAaBbBIKAMHU PACIIO3HA-
BaHMS M 3aIIUTHl WH(POPMAIIHH,
MH(GOPMaLlMOHHON 0€30MacCHOCTH
JUYHOCTH

OK 03. [InanupoBath u
pean30BbIBaTh  COO-
npocdeccuo-
HAJIBHOE W JIMYHOCTHOE

CTBCHHOC

pa3BUTHE, IPEINPUHU-
MaTEIbCKYI0  JIEATENb-
HOCTh B Tmpodeccuo-
chepe,
MOJIb30BaTh 3HAHUS TI0

HaJILHOU Hc-

¢dbuHaHCOBOM
HOCTH B  PAa3JIMYHBIX

rpamor-

JKU3HCHHBIX CUTYyalUsIX

B o0.1acTH 1yX0BHO-HpaB-
CTBEHHOT'0 BOCIIUTAHUS:

-- c(OPMHPOBAHHOCTH HPAB-
CTBEHHOT'O CO3HAHMSI, 3STUYECKOTO
MOBEJICHUS;

- CIIOCOOHOCTH OLIEHUBATDH CUTY-
allyIo0 ¥ MPUHUMATh OCO3HAHHBIE
pellIeHNs, OPUEHTUPYSICh Ha MO-
paJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

- OCO3HaHKE JTUYHOTO BKIIAJa B
MOCTPOCHUE YCTOHYUBOTO OYIy-
1IET0;

- OTBETCTBEHHOE OTHOIIICHHE K
CBOMM POJUTENSIM U (WIH) ApY-
TUM 4YJI€HaM CEMbHU, CO3/IaHHUIO
CEMbHU Ha OCHOBE OCO3HAHHOTO
MIPUHSTHUS LIEHHOCTEN CeMEeHOM
JKU3HU B COOTBETCTBUU C TPAJIU-
uusiMu HaponoB Pocenu;
Ogi1ajieHHe YHUBEPCAIbHBIMHU
PeryJisiTHBHBIMH 1€HCTBUSIMU:
2) caMOOPraHU3aIUs:

- CaMOCTOSITEIILHO OCYIIECTBIISITh
MO3HABATENIbHYIO JACSTENBHOCTD,
BBISIBJISITH MPOOJIEMbI, CTABUTDH U
¢dbopMynupoBaTh COOCTBEHHBIE
3aa4u B 00pa3oBaTENbHOM Jie-
ATEIHHOCTHU M KU3HEHHBIX CUTY-
arusx;

- CAaMOCTOSITEIILHO COCTABIIATh
TJIaH PeIIeHUs MPOOIJIEMEBI C yue-
TOM UMEIOIIUXCS PECYPCOB, COO-
CTBEHHBIX BO3MOXKHOCTEH U
MIPEAIIOYTEHU;

- IaBaTh OLICHKY HOBBIM CUTYa-
UM

Croco0CTBOBATH (POPMHUPOBAHUIO
Y TIPOSIBJICHUIO IITUPOKOU 3Py IU-
MU B Pa3HBIX 001ACTIX 3HAHUH,

- BJIaJIeTh OCHOBHBIMU METO-
JTaMH Hay4HOT'O TIO3HAHUS,
UCTIOJIb3YEMbIMU B (PU3HKE:
IPOBOJUTH MPSIMbIE U KOC-
BEHHBIE U3MEpEeHHS (hu3nde-
CKUX BEJIMYUH, BEIOMpAst OI1-
TUMAaJIbHBIN CTIOCO0 M3Mepe-
HUS U UCTIONIb3Ysl U3BECTHBIE
METO/bI OLIEHKH ITOTPELIHO-
CTeU U3MEPEHUH, IPOBOJIUTH
UCCIIEIOBAaHHE 3aBUCUMOCTEH
(u3nUeCKUX BETMYUH C UC-
MOJIb30BAHUEM TIPSIMBIX U3-
MEpEeHUN, OOBSACHATH MOTY-
YeHHBIC PE3YJIbTATHI, UC-
MoJIb3ys PU3HMYECKUE TEO-
pHHM, 3aKOHBI U IOHATUS, U
JieNaTh BBIBOJIBL; COOIIOATh
npaBuia 6e30MacHoro Tpyaa
IpY IPOBEICHUH UCCIIE0-
BaHM B paMKax y4eOHOTO
IKCTIIEPUMEHTA B y4eOHO-HC-
CIIEIOBATENILCKOM JIeITeIh-
HOCTHU C UCMOJIb30BaHUEM
HU(PPOBBIX U3MEPHUTEIBHBIX
YCTPOUCTB U 1a00paTOPHOTO
o0opyaoBanus; chopMupo-
BAaHHOCTb NPEJICTaBICHUI O
METO/AX MOJTy4YeHUs Hayy-
HBIX aCTPOHOMHYECKUX 3Ha-
HUH;

- oBiaaeTh (chopMUpOBATH
NpPECTaBICHNs]) IPaBUIAMHU
3anmucu (pU3NIecKux hopmyi
penbedHO-TOUEYHON — CcHcTe-
Mbl 0oO6o3Hauenuit JI. Bpaitns
(s crnenbix W crnaboBUAS-
HIAX 00yYarOIUXCs)




MOCTOSTHHO TOBBINIATH CBOM 00-
pPa30BaTENbHBIN U KyJIbTYPHBII
YPOBEHB;

0) CAaMOKOHTPOJIB:
MCIIOJIb30BaTh MpUeMbl pediek-
CHUU JIJISl OLIEHKH CUTYallUH, BbI-
00opa BEpHOTO pPEIICHNUS;

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO NMTPUHUMATH pellie-
HUS TI0 UX CHUKCHHUIO;

B) IMOLMOHAJILHbIN HHTEJ-
JIEKT, MpeAnoarawimui chop-
MHMPOBAHHOCTD:

BHYTpPEHHEH MOTUBALIUH, BKJIIO-
Yaroliel CTpeMIICHUE K TOCTHKE-
HUIO 1IeJIU U yCHeXY, ONTUMM3M,
WHUIIUATHBHOCTh, YMEHUE JCH-
CTBOBATh, UCXO/IS U3 CBOMX BO3-
MO>KHOCTEH;

- DMITATUH, BKITIOYAFOIIICH
CHOCOOHOCTH ITOHUMATh dMOILH-
OHAJILHOE COCTOSIHUE JAPYTHUX,
YUUTBHIBATh €TO MPH OCYIIECTBIIE-
HUU KOMMYHHUKAIIUU, CTIOCO0-
HOCTb K COUYBCTBHIO U collepe-
JKUBAHUIO;

- COLMAJBHBIX HAaBBIKOB, BKIIIO-
YaIONIMX CIOCOOHOCTH BBICTpA-
WBaTh OTHONICHUS C JPYTHMH
JOJIbMH, 3a00TUTHCS, TPOSBIATH
MHTEpeC W pa3pemaTh KOHQIHK-
THI

OK 04. DddextuBHO
B3aMMOJICVICTBOBATh U
paboTaTh B KOJUICKTHUBE
¥ KOMaHJIie

- TOTOBHOCTb U CIIOCOOHOCTbH K
00pa30BaHUIO U CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIpe-
JIEJIEHHUIO;

-OBJIaJICHUE HABBIKAMH y4eOHO-HC-
CIE€A0BATENBCKOM, MPOEKTHOM U CO-
LUATBHOM eATEIBHOCTH;
OsJiaieHne YHUBEPCAIBLHBIMH
KOMMYHHKATUBHBIMU /1€l CTBH-
SAMM:

0) coBMecTHasl 1eATeJbHOCTD!

- IOHUMATh U UCIIOJIb30BaTh Ipe-
UMYIIECTBa KOMaHIHON U UH/U-
BUyaJIbHOU paboThI;

- OBIIQJIETh YMEHHUSIMH Pabo-
TaTb B I'pynIie ¢ BbIMIOJIHCHU-
€M PAa3JIMYHbIX COLNUAJIBbHBIX
poJiel, IIaHupoBaTh padoTy
TpyIIBl, palMOHAIBHO pac-
HpefensiT JesITeIbHOCTh B
HECTAHAAPTHBIX CUTYyalUsX,
a/IeKBaTHO OLICHMBATh BKJIAJl
KOKIONO0 M3  YYaCTHHMKOB
TPyIIBI B PELICHUE paccMar-

pHUBaeMOii TPoOIEMBI




- IPUHUMATH [IETTH COBMECTHOM
JIeTeTbHOCTH, OPTaHU30BLIBAThH
¥ KOOPJAMHHUPOBATH JICHCTBUS TIO
ee TOCTHXKEHMIO: COCTaBIATh
IJIaH JEUCTBUM, paCIpECsATh
POJIH ¢ yY€TOM MHEHHI YYaCTHH-
KOB 00CYKJIaTh pe3ybTaThl COB-
MECTHOM paloThI;

- KOOPJIMHUPOBATH U BBIIOJIHATH
paboTy B yCIIOBUSX PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAH-
HOTO B3aNMO/ICHICTBHSI,

- OCYIIECTBIISITh TIO3UTUBHOE
CTpaTernuecKoe MOBEICHUE B
Pa3IMYHBIX CUTYaIUsX, IPOSIB-
JSITH TBOPYECTBO M BOOOpaxke-
HHE, OBITh MHUITUATUBHBIM
Osgi1ajieHHe YHUBEPCAJIBbHBIMHU
PeryJisiTHBHBIMH 1€ CTBUSIMU:
I') IPUHSITHE ce0sl U APYTUX JII0-
aeii:

- MPUHUMATh MOTHUBBI U apTyMEH-
THI IPYTHX JIFOJCH TP aHATIN3e
pE3yNbTATOB EATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
JIPYTHX JIFO/ICH HA OLTHOKY;

- pa3BUBaTh CIMOCOOHOCThH IMOHH-
MaTh MHpP C TO3HIHU JIPYTOro
YyeJIoBeKa

OK 05. OcyuiecTBisTh
YCTHYIO U MHCbMEHHYIO
KOMMYHHKAIIMIO Ha TO-
CyJIapCTBEHHOM  SI3bIKE
®Denepa-
IMA C Yy4E€TOM OCOOEH-

Poccuiickoit

HOCTEW COLUAIBHOIO U
KyJAbTYPHOIO  KOHTEK-

CTa

B o0s1acTH 3cTeTHYECKOr0 BOC-
NUTAHUA:

- 3CTETUYECKOE OTHOIIICHUE K MU-
Py, BKJIFOUAsi 3CTETHKY HAYYHOTO
TBOPYECTBA, PHUCYILETro PHU3U-
YECKOU HayKe;

- CIOCOOHOCTH BOCIIPHHAMATH
pas3IMYHbBIC BU/IBI HCKYCCTBA, TPa-
JMIIMA ¥ TBOPYECTBO CBOETO U
JPYTUX HAPOJIOB, OIIYIIATh YMO-
[IUOHAILHOE BO3/ICHCTBUE HCKYC-
CTBa,

- YOSKICHHOCTh B 3HAYMMOCTHU
JUTSL TUYHOCTH U 00IIeCTBa
0TEYECTBEHHOT'O0 U MUPOBOTO HC-
KyCCTBa, 3STHUYECKUX KYJIbTYp-

- YMETh pacro3HaBaTh (pu3u-
YECKUE SIBJICHUS (IPOIIECCHI)
U OOBSCHATH UX HAa OCHOBE
M3YYCHHBIX 3aKOHOB: PaBHO-
MEpPHOE€ U PaBHOYCKOPEHHOE
IIPSIMOJIMHEVHOE  JIBUYKEHHUE,
CcBOOOIHOE TIajJeHHe  Tell,
JBUKCHUE TI0 OKPYXXHOCTH,
WHEpLMS, B3aUMOJACHCTBUE
TeN, KolebaTenbHOE JBIKE-
HUE, BOJIHOBOE

nBuxkeHne; auddysus, Opo-

PE30HAHC,

YHOBCKOE JABUKEHUE, CTpOe-
HUE JKHUJIKOCTEH W TBEPIbIX
TeJ, U3MECHEHHE 00beMa Tea
IpU HarpeBaHuU (OXJaxK[Je-
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HBIX TPaAULUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPaXEHHIO
B Pa3HbIX BUIAX UCKYCCTBA,
CTpeMJICHHUE MPOSBIIATH KauyecTBa
TBOPYECKOH JIMYHOCTH;
OgJaieHHe YHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH /1eiCTBHU-
SAMM:

a) o0LIeHue:

- OCYILIECTBIISITh KOMMYHHUKAIIUU
BO BceX c(epax KU3HU;

- pacrio3HaBaTh HEBEpOAIbHbBIC
cpencTBa oOIIeHus], TIOHUMATh
3HAYEHUE COLMATIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKN KOH-
(IUKTHBIX CUTyallud U CMSATYATh
KOH(JIUKTBL;

- pa3BEpHYTO U JIOTUYHO U3JIarathb
CBOIO TOYKY 3PEHHS C UCIOJb30-
BaHUEM SI3BIKOBBIX CPEJICTB

HUM), TEIUIOBOE PaBHOBECHE,
WCIIApEHUE,  KOHAECHCALMS,
IJIABJICHUE, KPUCTAIM3aLIHS,
KUIIEHHUE, BIIAJKHOCTh BO3Y-
Xa, CBSI3b CPENHEH KHHETHU-
YECKOW HHEPruu TEIIOBOIrO
JIBUKEHHSI MOJIEKYN ¢ abco-
JIOTHOM TeMIepaTypou, Io-
BBIIIICHUE JIABJICHUSA Ta3a Mpu
€ro HarpeBaHuM B 3aKPBITOM
CcOoCyJ€e, CBSI3b MEXIy Napa-
METpaMH COCTOSIHUSI Ta3a B
u3oImporeccax;  3JIEKTpU3a-
ous  TeJl, B3aUMOJCHCTBUE
3apsAJI0B, HarpeBaHue Ipo-
BOJIHUKAa C TOKOM, B3auMO-
JEeHCTBHE MAarHuTOB, DJIICK-
TPOMAarHUTHasT ~ WUHIYKLHUS,
JICUCTBUE MATrHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM M
JBIKYIIMICS  3apsf,

TPOMAarHuTHBIC KOJI ebaHusa u

OJICK-

BOJIHBI, TIPSIMOJIMHEWHOE pac-
NPOCTpPaHEHUE CBETa, OTpa-
KEeHHe, IIPeJIOMIICHHE, HHTEp-
depennys, audpaxnys u mo-
JSIpU3alUs CBETa, TUCTICPCHS
cBeTa; (OTORIIEKTPUUECKHI
s dexT, cBeTOBOE NaBlICHHUE,
BO3HHMKHOBEHHUE JIMHEWYATO-
TO CIIEKTpa aToMa BOJIOPOJaA,
€CTECTBEHHAst U MCKYCCTBEH-

Has paAuOaAKTUBHOCTb

OK 07. CogeiictBOBaThH

COXPAaHEHHIO OKpYKa-
IOIIEH Cpelbl, PECypco-
COEpeKEeHHIO, TpPUMeE-

HATh 3HAHUA 00 H3Me-
HEHUW KiMMaTa, IpPHH-
LUIIBI OepexIMBOro
POM3BOJICTBA, 3 dek-
TUBHO JEUCTBOBAaTh B
Ype3BBIYAMHBIX  CUTY-

aluax

B o0Js1acTH 3K0J10rH4YeCKOro
BOCIIUTAHMSA:

- chopMHEPOBAHHOCTH IKOJIOTH-
YECKOM KyJIbTYphl, HOHUMaHUE
BIIMSIHUSI COLMAJIbHO-3KOHOMH-
YECKUX IPOLIECCOB HAa COCTOSIHUE
MIPUPOJHON U COLIMATIBHOM Cpe-
JIbl, OCO3HAHUE II100aJIBHOTO Xa-
paKTepa SKOJIOIMUECKHUX
npo0Jem;

- IJIJAHUPOBAHHUE U OCYLIECTBIIE-
HUE JICVCTBUI B OKPY>KarOIIEH

- copmupoBaTh
MPUMCHATH NOJTYYCHHBIC 3HA-

yMEHUs

HUSL JUIsI OOBSCHEHUS YCIIO-
BUU TIPOTEKAHUS (PU3HUECKUX
ABJICHUN B TpUpole U s
NPUHATHS TPAKTHUYECKUX pe-
LIEHUW B ITOBCETHEBHOMU JKU3-
HU Juid oOecrieyeHus Oe3-
OTIaCHOCTH TP 0OpaIleHuH ¢
OBITOBBIMU ~ TIpuOOpaMu U
TEXHUYECKUMH YCTPOWCTBA-

MH, COXpPAHEHHUs 310pPOBbs U
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cpelie Ha OCHOBE 3HaHMS LEeen
YCTOMYHMBOIO pa3BUTHUS YEIIOBE-
YEeCTBA;

AKTMBHOE HENPUATHE JIEHCTBHM,
IIPUHOCSALIMX BPEX OKPYXKaroLIeH
cpere;

- YMEHHE NIPOTHO3UPOBATH HE-
OJaronpusTHBIE SKOJIOTUIYECKUE
IOCJIEACTBUSI IPEATIPUHUMAEMBIX
JICMCTBUM, IPEAOTBPAILATh UX;

- PacUIMpPEHHE ONBITA ACSATEIBHO-
CTH S3KOJIOTUYECKON HaIlpaBJICH-
HOCTH Ha OCHOBE 3HaHMH MO (Pu-
3HUKE

COOJIIOJICHHUSI HOPM HKOJIOTH-
YEeCKOTo IMOBENEHHUs B OKpY-
JKaouien cpeae; NOHUMAaHUE
HEOOXOAMMOCTH  TPUMEHE-
HUSl JTOCTM)KCHUH (PH3UKH U
TEXHOJIOTUH ISl paliMoHalb-

HOT'O ITPpHUPOAOITIOJIb30BAHHA

[IK 2.1 Pa3pabartbiBaTh
MeTOoauYecKoe obecrie-
YeHue I OpraHu3a-
MU U TPOBEACHUS 3a-
HATUN 10 (hU3HUECKOn
KyJIbTYype M  CHOpPTY,
GU3KYyIBTYpPHO-CIIOP-
TUBHOU paboThI

- YMEHHE BBIOMPATH CITOCOOBI pe-
IeHus 3a/1a4 npodecCuoHaTBHOM
NESITETbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

- HaBBIK UCTIOJIH30BATh COBPEMCH-
HBIE CPEJICTBA MOWCKA, aHAJIHM3a U
UHTEpIpETaud WHPOPMAIIUHU, a
TakKe MHPOPMAIIMOHHBIC TEXHO-
JIOTHH JUTS BBITIOJTHEHUST TIpodec-
CHOHAJILHBIX 3a7a4.

- BUJIbI U OCOOEHHOCTHU IPO-
rpaMM B oOnactu ¢usmnue-
CKOM KyJIbTYpBI U CIIOPTA;

- ycIoBUS U TpeOOBaHUS K
pa3paboTke U pealu3aluu
mporpamMm B 00JacTu (Qu3u-
YeCKOH KyJIbTYpbI U CIIOPTA;

- TpeboBaHUs K pa3paboOTKe
y4eOHO-METOIMYECKUX  Ma-
TEepUaIoB, 00€CIEeUYNBAIOIINX
peaau3almio Mporpamm;

1.4. PexoMeHayeMoe KOJINYECTBO YaCOB HA OCBOECHHUE NPOTrPAMMBbI AHCUHUIIJIMHBI:

MaKCUMaJIbHON y4eOHON Harpy3ku oOydaromierocst — 78 yaca, B TOM 4Hcie: 00s3aTenb-
HOW ayJUTOpPHON y4eOHOW HArpy3Ku OOydaromerocs - 78 4acoB; TEOPETHYECKHE 3aHATUS — 64,
nabopaTopHbIe 3aHATHS — 14, 3a4eT ¢ OLEHKON 2 ceMecTp.

2. CTPYKTYPA U COAEPKAHUE JUCIIUAIIJIMHBbI

2.1 O0beM yueOHOro npeaMeTa M BUbI y41eOHOI padoThl

Buna yueOHo# padoThl O0Bem B yacax
O0bem 00pa3zoBaTe/IbHOM MPOrPaAMMBbI M CIUTIIUHbBI 78

OcHoOBHOe coep:kaHue 78

B T.4.

TEOPETUYECKUE 3aHATUS 64

12



1abopaTOpPHBIE 3aHATH

14

IIpodeccuonajibHO OpMEHTHPOBAHHOE COlep:KaHue (coep:KaHue MPH-
KJIQAHOI0 MOAYJIA)

MPAKTUYCCKHUEC 3aHATHA

IIpomeskyTOUHAs aTTecTALMSA (3a4€T C OLEHKOM)
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2.2. COAEPKAHUME U TEMATNYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA

COO. 01.06 PU3NKA

HaumeHnoBaHue pa3je- Conep:kanue yueOHOro marepuaja u ¢GopmMbl OpraHu3anum aesatejibHOcTH 00y- | O0bem B [Kox o6pa3oBa-
JIOB M TeM YAUIHXCS yacax TeJIbHOT0
pe3yJibTara
PIrocC COO
Pa3nen 1. BBenenue.
Tema 1.1. Conep:xanue yueOHOro MaTepuasa 4
Beenenne. Ousnka n 1 Uto uzyuaer pusuka. Pusnyeckue spjaenus. HadroneHust u onbIThI. 4 OK 0.1
METO/Ibl HAYYHOI'O IIO3Ha- duzuka — pyHaaMeHTaIbHas HayKa o mpupojie. EctecTBeHHO-HAYUYHBIH METOT 0K 0.2
HUS. [MO3HAHMSI, €TO BO3MOKHOCTHU U TPAHULIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPUS OK 0.4
B IIPOIIECCE MO3HAHUS TIPUPO/IBI.
MonenrpoBanue GU3NUECKUX SBJICHUHN U polieccoB. Posb 3kcniepuMeHTa u Teo-
puu B IIpoLiecce Mo3HaHus Npupoapl. Pusnyeckas BeauunHa. PU3nuecKue 3aKo-
HbI. [ paHUIIbI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuil. [IpuHIHI cCOOTBET-
ctBus. [lonstue o
(bu3naeckoit kapTuae Mupa. [lorpemHocT M3MepeHnt (PU3NIECKUX BETUIHH.
Pa3nen 2. Mexanuka.
Tema 2.1. Coaep:kaHue yueOHOro MaTepuaja
OCHOBBI KHHEMATHUKHU. "
1 [KuHeMaTHKa TOYKM U TBEPAOIO TeJa. 4 OK 0.1
Mexannueckoe asmxenune. Cucrema orcyéra. CriocoObl ONUCAHUS IBUKEHUS. OK 0.4
Tpaekropus. IlyTe. Ilepemerenne. PaBHOMEpHOE IPSIMOJIMHEWHOE IBUKEHUE. K 2.1

Cxopoctb. YpaBHeHue aBrkeHus. CioxxeHue ckopocteil. MrHOBEHHas U CpeHsIs
CKOpPOCTH. Y cKOpeHue. JIBUKEHHUE C MOCTOSIHHBIM ycKopeHuem. OnpeaeneHue Ku-
HEMATUYECKHX XapaKTEPUCTUK ABMXKEHUS C IIOMOIIbIO rpa@uKoB. [[BruxkeHue ¢
MOCTOSIHHBIM YCKOPEHHUEM CBOOOIHOTOIIaICHHUSI.

PaBHOMEpHOE IBUYKEHUE TOUKH 110 OKpYx)HOCTU. KHemaTnka abconoTHO TBEp-

IToro Tena.
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Conep:xanue y4eOHOIro MaTepuasa 10
1 Bakonnl Mexanuku HuloToHa. 4 OK 0.1
Tema 2.2. OK 0.3
OCHOBBI JUHAMUKH. OcHoBHOe yTBepkaeHue Mexanuku. Cuia. Macca. Eqununa maccsl. [lepBbliit 3a- OK 0.4
koH HproToHa. Bropoii 3akon Hetorona. [Ipuniun cynepno3unuu cui. TpeTkoH
Hprorona. ['eonentpuueckas cucrema orcuéra. [IpuHiun otHocurensHoctu ['a-
nmuies. UHBapuaHTHbIE HOTHOCUTEIbHBIE BETUYNHBI.
JlabopaTopnasi padora Ne 1 2
Pemenne 3a1a4 no reme «3akoHbl HbrOTOHa»
2  |[Cuabl B MeXaHHKe. 2 OK 0.1
OK 0.4
Cuiibl B ipupoze. ['paButanmonHbie cuiibl. Cuiia TSKECTH U CUjla BCEeMHUPHOTO
Tarotenus. Cuiia TsSHKECTH Ha apyruxivianerax. [lepBas kocMuueckas CKo-
pocth. Bec. HeBecomocTs.
Cuitbl ynpyrocta. Jledopmanmst 1 cuiibl yrpyrocTtd. 3akoH ['yka. Cuiibl TpeHUsI.
JlaGopaTtopnas padora Ne 2 2
Pemenue 3agau mo reme «Cuiibl B IpUPOICH
Tema 2.3. Conep:xanue y4eOHOT0 MaTepuaia 6
3aKOHBI COXPAHEHU B 1 [BakoHn coxpaHeHMs1 UMITyJIbCA. 2 OK 0.1
MEXaHHKE. OK 0.4

Nmnynbc MaTepraibHON TOYKH. 3aKOH COXPAHEHHUS UMITYJIbCa.
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3akoH COXpPAHCHUSA JHEPIrUH.

Mexannueckasi paboTa U MOIIHOCTh cuiibl. DHeprus. Kuneruueckas sHep-
rusi. PaboTa CHUITBI TSDKECTH U CUJTBI YITPYTOCTH.

KoncepBaruBHbie cuiibl. [loTeHITMaIbHAS SHEPTUSI. 3aKOH COXPAHEHUS SHEPTUU
IB MCXaHHKC. Pa60Ta CHUJIbI TATOTCHMUS.

HOTGHIII/IaJII)HaH OHEPIUs B I10JIC TATOTCHUA.

OK 0.1
OK 0.4

JIluHAMM KA BPalaTeJIbHOI0 IBMKEeHUsI A0COJI0THO TBEPOIO TeJia.

(OCHOBHOE YpaBHEHUE JUHAMUKHU

BpalIaTCIbHOI'0 IBUKCHHU. 3akou COXPAaHCHUS MOMCHTA UMITYJIbCA. Kunetuue-
CKast YHeprus abCOIIIOTHO TBEPOTO TEJa, BPAIIAIOIIET0CsS OTHOCUTEIILHO HETIO-
ITBHUKHOM OCH.

Paznen 3. MoJiekyJsipHasi pu3uKa ¥ TEPMOJAMHAMHUKA.

Tema 3.1.
OCHOBBI MOJIEKY-
JIIPHO- KUHETUYECKOMN
TEOPUHU.

Conep:xanue y4yeOHOTro MaTepuasa

1 |OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOI TEOPHH.

(OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO- KHHETUYECKOM Teopuu.Pazmepbl
MoJieKy1. bpoyHoBckoe nBukeHue. Cuilbl B3aUMOJIEHCTBUS MOJIEKY .
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX Tell.

OK 0.1
0K 0.3
OK 0.4
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MOJIeKyJ'IﬂpHO-KI/IHeTI/I'—IeCKaﬂ TEOpudA HACAJTBHOI0 ra3a.

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO- KHHETHYECKON TeOpUUTa3zoB. TeM-
nepaTypa U TeIioBoe paBHoBecue. OnpeseneHue

TeMIIepaTypbl. DJHEPIHsl TEIIOBOTO ABMKEHUAMOIEKY. MI3MepeHue cko-
[POCTEN MOJIEKYJI ra3a.

OK 0.1
OK 0.4

Tema 3.2.
ArperarHble COCTOSIHUSI BEILe-
cTBa U (a30BbIE MEPEXObI.

Conep:xanue ydyeOHOTro MaTepuasia

=)

1

'YpaBHeHHe COCTOSIHUS U1€ATbHOT0 ra3a. ['a3oBbie 3aKOHBI.

'YpaBHEHUE COCTOSHUS UIEaIbHOTO Ta3a. ['a3oBbie 3akoHEbI. [Ipumepsl
pelieHus 3aaau.

OK 0.1
OK 0.4

B3anMHbIe IpeBpaleHUs )KUIKOCTEN U ra3oB. TBEpbIE Tema.
Haceimennsiil nap. /J[aBieHue HaCBILIEHHOr0 napa. BiaxxHOCTh BO3AyXa.
Kpucrammnueckue 1 aMop(HbIE TeTa.

ceMecTp

34 yaca

Tema 3.3.
OCHOBEI
TEPMOJIUHAMUKH.

Conep:xxaHue yuyeOHOTro MaTepuasia

1

OCHOBBI TEPMOAUHAMHUKH.

Buytpennsist sneprus. Pabora B

repMoauHamMuke. KoandecTBo TEIoThl.

YpaBHeHue TeruioBoro Oananca. IlepBbiii 3axkoH TepmonuHamuku. [Ipu-
MEHEHHE IIEPBOr0 3aKOHA TEPMOJUHAMUKH K PA3IMYHBIM MTPOLIECCAM.
BTopoii 3akoH TepMoAMHAMUKU. [[puHIMI NEHCTBUS TEIUIOBBIX JBHU-
raTesei.

Koaddumuent nmonesnoro nevictust (KI1/]) TerioBeix nBurarenei.

OK 0.1
OK 0.4

JlabopaTropnasi pabora Ne 3
Pemenue 3anay no teme «OCHOBBI
TEPMOJAUHAMUKI.
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Paznen 4. DaexkTpoanHaMmuka

Tema 4.1.
DIIEKTPUUYECKOE TIOTIE.

Conepxxanue yueOHOIro MaTepuasia

1 [DaekTpocraTHuka.

DIIEKTPUYECKUH 3apsij] ¥ dJIEMEHTAPHBIC YACTHUIIbI. 3aKOHCOXPAHECHHMS 3a-
psina. 3akon Kynona. Enununa snexkrpudeckoro 3apsnaa. bauszkoneiictsue
Y ICICTBHE HA PACCTOSTHUU.

OnekTpuueckoe nojie. Hanpsx€HHOCTD

pIeKTpuueckoro noist. Cunnossle nuHuu. [lone ToueyHoro 3apsiaa u 3apsi-
PKEHHOTO I1apa.

[ [puHIMn

Cynepro3uiuu nojei. [IpoBOIHUKYN U TUAJIEKTPUKH B SJIEKTPOCTATHYE-
CKOM I0JI€.

[loTeHManbHas SHEPTUs 3apPsHKEHHOTO TeJa B OJHOPOHOMDJIEKTPOCTa-
TUYECKOM TI0JIE.

[ToTeHnanm 3MeKTPOCTATUIECKOTO MOJIsl M Pa3HOCTh MOTEHIMANOB. CBs3b
MEXKTY

HaIMPSKEHHOCTBIO 3JIEKTPOCTATUUECKOTO MOJISI HPA3HOCThIO OTEHIINAIIOB.
DKBUIOTEHIIUATbHBIE TOBEPXHOCTH.

DnekTpoéMKocTb. Enunuiibl anexkrpoémrkoct. Konnencarop. Dueprus 3a-
PSKEHHOTO

KOHACHCATOpA. HpI/IMCHeHI/Ie KOHJCHCATOPOB.

OK 0.1
OK 0.4
OK 0.7

JlaGopaTtopnas padora Ne 4
Pemenne npodeccnoHaabHO-OPHUEHTHPOBAHHBIX 33124 110 TeMe «DJIEKTPUIECKOe
oJIe».

Tema 4.2. Coaep:xkaHue y4eOHOT0 MaTepHuaia

18




3aKOHBI TOCTOSIHHOTO ToKa | | [3aKOHBI MOCTOSIHHOTO TOKA. OK 0.1
OK 0.4
DrexTpudeckuii Tok. Cuima Toka. 3akon OMa st ydacTka renu. ConpoTHs- OK 0.7
IIeHHE.
OnexkTpuueckue nenu. [locnenoBarenbHOe M MapauieIbHOE COEIMHEHUS
MPOBOTHUKOB. Pab0Ta M MOIIHOCTH TOCTOSTHHOTO TOKA.
DIIEKTPOABMKYINAS cuia. 3akoH OMa JJIs OTHOM IIETIH.
JlabopaTopHas paGora Ne 5 «Onektpuu
eckue 1enu. [locnenoBarenbHoOe U MapauieIbHOE COSTUHEHUS IPOBOJTHUKOBY.
Tema 4.3. Conep:xanue yueOHOro Marepuasa
DneKTpuYecKuil TOK B pas- 1  [DuexkTpuueckmii TOK B pa3IMYHBIX cpeax. OK 0.1
JUYHBIX Cpeliax. DNEKTpUUECKast MPOBOJUMOCTD PA3TUYHBIX BEUIECTB. DNEKTPOHHASI IPOBO- 8K 8.4
K 0.5

ITMMOCTh METAJIOB. 3aBUCUMOCTh COITPOTHBIICHHSI POBOTHUKA OT
remrepaTypbl. CBEpXIIPOBOIUMOCTb.

DIEKTPUUECKUN TOK B MOIYNPoBOoAHNKAX. COOCTBEHHASI HIIPUMECHAS TIPO-
BOOIUMOCTH. SHGKTpI/I'-ICCKI/Iﬁ TOK 4Y€PE3 KOHTAKT NOJYIIPOBOAHHUKOBC

Pa3HbIM THUIIOM

POBOAUMOCTH. TpaH3uCTOPHI. DIIEKTPUUECKHI TOK B BaKyyMe. DJIEKTPOHHO-
TydeBasITpyOKa.

DIEKTPUUECKUNA TOK B )KUJIKOCTSIX. 3aKOH AJIEKTPOJIN3a. DIEKTPUUECKUI TOK

B razax. HecaMocTOSITeIbHBIM NCAMOCTOATCIbHBIN pa3pAaabl. IIna3ma.

Tema 4.4.
MarauTtHoe nose.

Conep:xanue yuedOHOro MaTepuaja
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MarauTHoOe I10JI€.

B3anmoaencTere TOKOB. BEKTOp MarHuTHOM MHAYKIUU.JIMHUY MarHUTHOU
MHIYKLWH.

Monynb BEKTOpa MarHUTHOM MHAYKIMU.Cuita Amnepa. DIeKTpou3MepH-
TenabHbIe MpuOopkl. [IpuMeHenune 3akona Ammepa.

['poMKkorosopurens. JleicTBUE MarHUTHOTO T10JIS HA ABUKYIIHANCS 3a-
psan.Cuna Jlopenua. MarHutHbie CBOMCTBA BEIIECTBA.

0K 0.1
OK 0.4

Tema 4.5. Conaep:xaHue ydyeOHOro MaTepuaja

DneKTpoMarHuTHas 1
MHIYKLIMS.

DJIEeKTPOMATHUTHAS] UHAYKIHUS.

OTKpPBITHE 3JICKTPOMArHUTHOM MHAYKIIMKU. MaruutHeli notok. Hanpasiie-
HU€ UHIYKUUOHHOTO ToKa. [IpaBuio Jlenna. 3akoH 37eKTpOMarHuTHOW UH-
mykiuu. Buxpesoe

piekTpuyeckoe nose. IJ{C NHAYKIUH B ABMXKYIIMXCS IPOBOAHUKAX.
DnekTpoauHamudeckuii MUKpodoH. CamonHaykius. HIyKTHBHOCTD.
DHEpPrusi MArHUTHOTO TOJIsI TOKA. DJIEKTPOMArHUTHOE

IIOJIC.

OK 0.1
OK 0.4

Pazgea 5. Kojie0anus v BOJIHBEIL.

Tema 5.1. Conep:xaHue ydyeOHOro MaTepuaja

Mexanunueckue Koseba-
HUS U BOJIHBI.
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MexaHu4yecKHe KoJIeOaHUS U BOJHBI.

CBOOOIHBIE U BBIHYK/IEHHBIE KOJIeOaHUs. Y CIIOBUSI BOBHUKHOBEHUS CBO-
0OJIHBIX KoJIeOaHui. MaTeMaTHYCCKUI MasSTHUK. JIMHAMUKa KoJjieOaTe b-
HOT'O JABUKCHUSI.

["apmonunueckue konebanus. dasza KoneOaHHH.

[IpeBpamienue 3Hepruu npu

rapMOHHYECKHXKoneOaHusx. BeinyxaeHHbie kKonebanus. Pezonanc. Bos-
nercTBHE pe3oHaHca 1 00prOa ¢ HUM.

BousHOBBIE sBIICHMS. PacipocTpaHeHUE MEXaHUYECKUX BOJIH. J[JIMHA BOJIHBL.
CKOpOCTB BOJTHBI. Y paBHEHHE TAPMOHUYECKON OETYIIEH BOJIHBI.
PacnipocTpaHeHue BOJIH B YIIPYTHUX

cpeniax. 3ByKOBbBIC BOJIHBI.

0K 0.1
OK 0.4

Tema 5.2.
DJeKTpOMarHuTHbIE KoJieha-
HUSI U BOJHBIL.

Conep:kaHue y4eOHOT0 MaTepuasia

1

JJIeKTPOMATHUTHBIE KOJIeDaHusl.

CBOOO/IHBIE U BBIHY KJIEHHBIE AJIEKTPOMAarHUTHHIE

KkoneOanus. KonedaTeapHbIN KOHTYP.

[IpeBpamieHue 3Hepruu. pu

PIIEKTPOMArHUTHBIX KOJIeOaHUSIX. AHAJIOTHUS MEXAY MEXaHUYECKUMUN
HIIEKTPOMArHUTHBIMH KOJI€OaHUAMU. Y paBHEHHUE, OMMCHIBAOIEE MPOLIEC-
CBIB KoJiebaTeIbHOM KOHTYpe. [leprnosr cBOOOAHBIXAIEKTPHUUECKUX KoJieha-
HUW.

[lepeMeHHBIN ANEKTPUYECKUI TOK. AKTUBHOE CONIPOTUBIICHUE. JlelicTBY-
FOLI[ME€ 3HAUEHUS CUIIBI TOKA U HanpspkeHus. KoHneHncaTop B 1ienu nepe-
MEHHOT0 TOKa. KaTylllka MHAYKTUBHOCTH B LIENIHM IEPEMEHHOIO TOKA.
Pe3oHaHC B anekTpuueckon uenu. ['eneparop

Ha TpaH3UCTOpPE. ABTOKOJICOAHHS.

OK 0.1
OK 0.4
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2 [[Ipou3BoaCTBO, epeaaya U MCIOJIb30BAHUE JJIeKTPUYECKOI JHEePruM. OK 0.1
OK 0.4
I"enepupoBanue snekTpuueckoit sHeprun. TpanchopmaTopsl. [Ipons-
BOJICTBO M MCIIOJIB30BAHME IEKTPUUYECKOM dHepruu. [lepenaua
HIIEKTPOIHEPTUU. D(H(HEKTUBHOE UCTIONB30BAaHUE AIEKTPOIHEPTHH.
3 [DJIeKTpOMArHUTHBIE BOJIHBI. OK 0.1
OK 0.4
YTo Takoe 3JIeKTpOMAarHUTHas BOJIHA. OK 0.5
ODKCIIEPUMEHTAIILHOE
00Hapy’KEHHEITEKTPOMAarHUTHBIX BOJH. [I1OTHOCTH MOTOKA 311€KTpOMar-
HUTHOTO M3nydeHus. M3ooperenue paano A. C. [Tonossim. [Ipuniiuns
PanuoCBs3H.
Monynauus u gerektupoBaHue. CBONWCTBaA 2JIEKTPOMAarHUTHBIX BOJIH. Pac-
[IpOCTpaHeHue paanoBoiH. Pannonokanus. [lonarue o
TeneBuieHuu. Pa3BuTHe CpesicTB CBA3H.
Pasnen 6. Onruka.
Tema 6.1. Conep:xxanue yueOHOro MaTepuasa
ITpupona ceera. 1 |CBeroBbI€ BOJIHBL. OK 0.1
OK 0.4
0K 0.7

CxopocTts cBeta. [Ipunnun ['toiireHca. 3akoH oTpakeHus cBeTa. 3aKOH
npenomiieHus ceera. [lomHoe oTpaxeHue.

Jlunza. [Toctpoenue n3obOpaxkeHus B auH3e. DopMysia TOHKOH JTUH3HI.
YBennueHue JUH3bL.

Tema 6.2.

BomHOBEIE CBOMICTBA CBETA.

Coaep:kanue yueOHOT0 MaTepuaja

22




Monens aromaBogopoaa mo bopy. Tpyanoctu teopun bopa. KBantoBas
MexaHuka. Jlazepsl.

1  |BosHOBBIE cBOiicTBA CBeTA. OK 0.1
OK 0.4
Jlucriepcust cBeta. HTEpdepeHnms mexannaeckux BoiH. MHTepdepen-
U cBeTa. HexoToprie mpuMeHeHUs! HHTephEPEeHIINN.
Judpakmus mexanndeckux BoH. udpakuus ceeta. Judpakimonnas
pelieTka.
[TonepedyHocTh cBeTOBBIX BOJIH. [lomsipru3anus ceera. [lonepednocTs
CBETOBBIX BOJIH U
HIIEKTPOMAarHUTHAs TEOPHsI CBETA.
Tema 6.3. Conep:kaHue y4eOHOT0 MaTepuaia
CrennansHas Teopust 1 [DJaeMeHTbI TeOpPHH OTHOCHTEIHLHOCTH. OK 0.1
OTHOCHUTEIILHOCTH. OK 0.4
3aKOHBI SJIEKTPOJUHAMUKY U PUHIUIOTHOCUTENBHOCTHU. [locTynaTel
TEOPUU OTHOCUTEIBHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH.
(OCHOBHBIE CJIEICTBUS U3 IIOCTYJIATOB TEOPUHUOTHOCUTEIHHOCTH.
(DJIEMEHTBI PEJIAITUBUCTCKON TNHAMUKH.
Pa3znen 7. KBanToBas ¢pusuka.
Tema 7.1. Conep:xxanue yueOHOro MaTepuaJia
KBanToBas onruka. 1 CBeTOBBIC KBAHTBHI. OK 0.1
0K 0.3
Dotoadpdext. Teopus hpotordpdexra. Poronsl. [Ipumenenue pororddex- OK 0.4
Ta. JlaBineHue cBeta. XMMHUYECKOE JCHCTBUE CBETA.
Tema 7.2. Conep:xanue yueOHOro Marepuasa
Pusuka aroMa ¥ aTOMHOTO 1 |AtomHas ¢u3uka. OK 0.1
sapa. OK 0.3
Crtpoenne atoma. OnbiTel Pezepdopna. Kanrossie noctynarer bopa. OK 0.4
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Du3uKa aTOMHOI0 siApAa.

MeTtoanl HaOJIIOAEHNS U

[pErucTparu3IeMEHTapHBIX YaCTHII.

OTKpBITHE paAMOAKTUBHOCTH. Anb(da-, 0eTa- 1 ramma-u3nydenus. Pa-
TNOAKTUBHbBIE

[peBpalleHus. 3aKOH PaIiOaKTUBHOTO

pacmana. [lepuoanonypacnana. M30Tomnsl.

OTtkprITHE HeTpoHA. CTpOEHHE AaTOMHOTO

[lenenue sanep ypaHa. LlenHbie snepHble peakuu. SnepHbIi peakTop.
TepmosinepHble peakuuu. [Ipumenenue

sepHoM sHepruu. [loaydeHne paguoaKkTUBHBIX U30TOIOB U UXIIPUMEHE-
Hue. buonornueckoe AeMCTBUE paIMOAKTUBHBIX U3TyYCHUH.

a1pa. SnepHble CUIIbl. DHEPTUs CBA3M aTOMHBIX siiep. SepHble peaklnu.

OK 0.1
OK 0.4

Pa3znen 8. Crpoenue Beesienno

H.

Tema 8.1.
Crpoenue ConHeuHOU
CUCTEMBI.

Conep:xaHue y4yeOHOro MaTepuajia

1

CoJiHeYHas cucTeMa.

BuauMble ABMKEHUS HEOECHBIX TEJI. 3aKOHBI ABIDKeHU iaHeT. Cucre-
Ma 3emisi—JlyHa.
duznyeckas Npupoja IIaHeT U MalbIX TeICOIHEUHON CUCTEMBI.

OK 0.1
OK 0.4

CoJIHIIE ¥ 3Be3]bl.

Comnnue. OCHOBHBIEC XapaKTEPUCTHKHU 3BE3/1.
BuyTtpennee ctpoenue. CoiHIIA U 3Be3]] IITaBHOUIIOCIE0BATEILHO-
CTU. DBOJIOLU

3BC3: POXKACHUEC, )KU3Hb U CMEPTH 3BC3/1.

OK 0.1
OK 0.4

Tema 8.2.
DBoIIOLUA
Bcenennoi.

Coaep:xaHue y4eOHOT0 MaTepHuaia
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1 Ctpoenue BceneHHoii. 2 OK 0.1
OK 0.4
Muneunslii [1yTe — Hama ['anaxtuka. 'anaktuku. CTpoeHue U 3BOIIIO-
g BcenenHon.
2 cemecTp 44 yaca
Bcero: 72 yaca
IIpomMe:xxyTouHasi aTTecTanus (3a4eT ¢ OLEHKOM)
2.3. Temaruyeckuii IVIAaH U coJep:KaHue Y4eOHOH TMCUMILIUHBI 32049HOi GopMBbI 00yUeHHst
HaunmenoBanue pa3- |[CoaepxkaHue yueOHOT0o MaTepHana, 1abopaTopHbsie U npaktu- [O0beM yacoB  Jlekmnus-ypok (Camoctost DopMuUpyembl
EJI0B U TEM YeCKUe paboThI, CAMOCTOSITENIbHAS paboTa 00yJarommxcs, TenpHasd pa-  [e oOmIye 1
KypcoBast paboTa (IIpoeKT) 6oTa npodeccnona
(ecau npedycmomperul) TBHBIE KOMIIe-
TEHLIUU
1 2 3 4 S 6
Baenenue. ConeprxkaHue y4eOHOT0 MaTepuaa: 2 2 OK 01
dusuka u MEeTOIBI OK 02
Hay4YHOI'0 ITIO3HAHUS OK 03
OK 04
OK 05
OK 07
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dusuka — ¢PyHIaMeHTalbHas Hayka o mpupoze. EctectBen-
HO-HAYYHBI METOJ ITO3HAHHUS, €r0 BO3MOXHOCTH M I'DAHMIIBI
[IPUMEHUMOCTH. DKCIIEPUMEHT U TEOpUs B IPOLIECCE TO3HAHUS
npupoasl. MonenupoBanue (pU3MUYECKUX SBICHUH M TpoIlec-
coB. PoJIb dKCIEprMEHTa ¥ TEOPUU B IPOLIECCE TTO3HAHUS IIPU-
ponbl. Pusnueckas BenuunHa. Pusndeckue 3aKoHbl. ['paHuIb]
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB U Teopuid. [IpuHImn co-
orBeTcTBUsA. [loHsTHE 0 Pusmyeckoit kapTuHe mupa. [lorper-
HOCTU U3MEPEHUI PU3NUECKUX BETUUNH

Pa3nen 1. Mexanuka

OK 01

Tema 1.1
OCHOBBI KHHEMAaTHUKHU

Copep:xanue yueOHOro MaTepHana:

MexaHndeckoe JBUKEHUE M €ro BUJIbl. MaTepuanbHas ToUKa.
CkansipHble U BEKTOpHbIE (u3uveckue BenIuduHbl. OTHOCH-
TEIHLHOCTh MEXaHHYEeCKOoro ABmkeHus. CHcTeMa oTcYera.
[Ipuauun orHocurenbHOocTH [amunes. Tpaexropus. Ilyts.
[lepemenienue. PaBHOMEpHOE MNPSIMOJIMHEHHOE JBUKCHHE.
CxopocTh. YpaBHEHHE IBWXKEHUS. MTrHOBEHHas W CpeaHsA
CKOpocTH. YckopeHue. lIpsmonnHelHOe ABUXKEHUE C IOCTO-
STHHBIM yCKOpEHUEM. J[BHKEHHE C MOCTOSIHHBIM YCKOPEHHEM
cBOOOMHOTO mTajeHus. PaBHOMEpHOE IBMKCHHE TOYKH TIO
OKpY>KHOCTH, YIJI0Basi CKOPOCTh. LIeHTpOCTpEMUTENBHOE YCKO-
peHue.

KunemaTtuka abCoIOTHO TBEPIOTO TeIa

Tema 1.2
OCHOBBI TUHAMUKH

Coneprxanue ydeOHOT0 MaTepuana;

OcHoBHasg 3aga4ya qfuHaMukd. Cuita. Macca. 3aKkOHBI MEXaHUKHA
Hprotona. Cuibl B mipupoje. Cuita TSKECTH W CHUjla BCEMHP-
HOTO TATOTEHHS. 3aKOH BCEMHUPHOTO TATOTeHHS. IlepBas koc-
MHUUYECKasi CKOpOCTh. JIBrkeHue miaHeT U Majibix Ten CoaHeu-
Ho# cucteMbl. Bec. HeBecomocTh. CHtbl

OK 02
OK 04
OK 05
OK 07

ynpyroctd. Cuiibl TpeHUs
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Tema 1.3

CogepxaHue yaeOHOTO MaTepHana;

3aKkoHBl COXpAaHEHHS B
MEXaHUKe

Nmnynbe Tena. mnynse cuibl. 3aKOH COXpaHEHUsS] UMITysbca. Pe-
aKTUBHOE JBIDKeHHE. MexaHuueckas padoTa ¥ MOIIHOCTh. KuHeTn-
yeckas sHeprus. [loTeHunanpHas sHeprus. 3aKOH COXpaHEHUs MeXa-
HUYECKOH 2Hepruu. PaboTa cHiIbl TSHKECTH U CHITBI yipyrocTH. [1pu-
MEHEHHE 3aKOHOB COXpaHeHHs. Vcnosib30BaHME 3aKOHOB MEXAHMKH
JUIsl OOBSICHEHUS IBUKEHHSI HEOECHBIX TeNl U JJIsl Pa3BUTHUS KOCMHU-
YECKHMX HCCIIEJOBAaHUM, T'PAaHUIBI IPUMEHUMOCTH KJIACCHYECKOU Me-
XaHUKU

Pazgen 2. MonekynsapHas pu3nka U TEpMOIUHAMUKA

20

18

Tema 2.1
OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH

Conepxxanue yueOHOro MaTepuara:

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON Teopuu. Pazme-
pBl U Macca MOJIEKYJ M aTOMOB. bpoyHoBckoe aBukeHue. CTpoeHue
ra3o00pa3HbIX, KHUJIKUX U TBEepAbIX Tell. MneanbHblii ra3. JlaBieHue
raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUECKOW Teopuy|
ra3oB. Temmneparypa u ee uaMepeHue. AOCONIOTHBIA HYJIb TeMIepa-
Typsl. TepmoauHamudeckas IIKaia TeMmmepaTypbl. Temmeparypal
3Be31. CKOpOCTH IBMKEHUS MOJIEKYJ U MX M3MEpPEHUE. YpaBHEHHE
COCTOSIHUS MJIealIbHOTO Ta3a. M3omporecchl u ux rpaguku. ['a3oBble
3aKOHBI

JlaboparopHbie pabOTHI:
1. 3y4enue 0JJHOTro U3 U30IPOIIECCOB

Tema 2.2
OCHOBBI TEPMOIUHAMU

Conepxanue yueOHOro MaTepHaa:

KN

BuyTpennss sHeprus. Pabora u temsonepenaya. KomuuectBo Ter-
J0Thl. YpaBHEHUE TeruioBoro OanaHca. [lepBoe Hadano TepMoauHa-
MUKU. AnuabatHelil npouecc. Bropoe Hauano tepmoauHamuku. Ter-
noBbie aurarenu. KII/ termoBoro nsurarens. OxpaHa npupoabl

Tema 2.3

ArperaTHbIe COCTOSTHUS
BelecTBa U (pa3oBbie
TIePEeXO0/IbI

Copepxanue yueOHOT0 MaTepHana;
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OK 01
OK 02
OK 03
OK 04
OK 05
OK 07




Wcnapenne u konaeHcauus. Hacelennsiii nap u ero coiicrsa. Ot-
HOCHUTeIbHAs! BIAKHOCTh BO3ayxa. [Ipubopsl A1t onpeaeneHus BiIax-
HOCcTH Bo3ayxa. Kumenue. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT
JaBJIcHUS. XapAKTEPUCTHKA KUJIKOTO COCTOSHHS BEIIECTBA. BIirK-
Hull nopsaok. [loBepxHocTHoe HaTspkeHHe. CMaunBanue. Kanwsap-
HBIE SIBJICHUA. XapaKTEPUCTUKA TBEPAOr0 COCTOsIHUSA BemecTBa. Kpu-
CTaJUIMYECKHE U aMOp(HBIE Tena

JlaGopaTopHbie pabOTHI:
2. OnpenencHue BIAKHOCTH BO3yXa

KontponsHas padora Nel «MonekynsipHas pu3rKa ¥ TEpMOJTUHAMUKA

Paznen 3. DnexkTpoauHaMuka

18

18

OK 01

Tema 3.1 DnexTpuue-
CKOE TI0JIe

Coneprkanne ydeOHOro MaTepurana:

DJIEKTPUUECKUE 3apsA/Ibl. DJIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsal. 3aKOH
coxpaHeHHus 3apaja. 3akoH Kynona. Dnexrpuueckoe nozie. Hanpsoxen-
HOCTb AJIeKTpudeckoro nouid. [IpuHuun cynepriozunmuu nonei. IIpo-
BOJHUKH B JIEKTPUYECKOM I10JI€. J{UANEKTPUKH B DIIEKTPUUYECKOM IIO-
ne. [lomapuszanuust qusnekTpukoB. [lorenuuan. Pa3HOCTh MOTEHIIMANIOB.
OKBUIIOTEHIIMAIbHBIE TOBEPXHOCTU. CBA3b MEXIy HANPSKEHHOCTHIO
M Pa3HOCTBIO MOTEHIIMAJIOB 3JIEKTPUUECKOTO MOJs. DIEKTPOEMKOCTD.
Konnencaropsl. DHeprusi 3apspKeHHOTO KoHaeHcaTtopa. [IpuMenenue
KOHJICHCATOPOB

Tema 3.2
3aKOHBI ITOCTOSHHOI'O
TOKa

ConeprxaHue yaeOHOTO MaTepuana:

YcioBus, He0OOXOAUMBIE JUIsl BOSHUKHOBEHMS U MOJAEP)KAaHUS DIIEK-
Tpudyeckoro Toka. Cuiia Toka. DJIeKTpUYecKoe CONPOTUBICHHE. 3aKOH
Oma ans ywactka uenu. IlapannenbHoe U mocienoBaTeabHOE COETU-
HEHHME MPOBOAHUKOB. PaboTa M MOIIHOCTh MOCTOSIHHOTO TOKa. Teruio-
Boe neiicTBue Toka 3akoH /[xoyns—IJlenna. DnekTpoaBuxKyIas cuia

HCTOYHHKA ToKa. 3akoH OMa JIJIS TIOJIHOM LTI
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OK 03
OK 04
OK 05
OK 07




JlaGopaTopHbIie pabOTHI:

M3yuyeHne 3aKk0OHOB ITOCIEA0BATEIBHOIO U NapajuIeIbHOTO COEINHEHUN
[IPOBO/IHUKOB.

M3mepenue 3/1C u BHYTpEHHET0 COMPOTUBIICHUSI HCTOYHUKA TOKA

Tema 3.3

Coneprkanue ydeOHOro MaTepurarna:

DNEeKTpUUECKUN TOK B
Pa3IUYHbIX Cpelax

DJNEeKTpUUECKUi TOK B METajljlaX, B JIEKTPOJIUTAX, ra3ax, B BaKyyMe.
Onektponu3. 3akoH 3iiekTponu3a Dapajnes. Buasl ra3oBbIX pa3psioB.
TepmonnektponHas smuccus. [lnazma. DieKTpudeckuil TOK B MOTYy-
npoBoaHukax. CoOCTBEHHas U MpUMECHas IpoBoAuMocTH. P-n mepe-
xox. IlomynpoBogaukoBeie npubopsl. [IprMeHeHne MOoIynpOBOIHH-
KOB

Tema 3.4
MaruuTtHoe noJjie

ConeprkaHue yueOHOTO MaTepuaa;

Bektop unaykiuu marHutHoro mnoiis. Bzaumoneiictsue TokoB. Cuial
Awmmnepa. [Ipumenenue cuiibl Amnepa. MarHutHelid oTok. JleiicTBue
MarHuTHOTO MOJisl Ha ABKyumics 3apsaa. Cuna Jlopenua. ITpumene-
Hue cuiibl JIopenia. MarauTHbie cBolcTBa BerecTBa. CojIHEUHAs aK-
TUBHOCTH U €€ BiHsIHIE Ha 3emito. MarHuTHeie Oypu

Tema 3.5
DIIEKTPOMArHuTH as
WHTYKIUS

Copepxanue yueOHOTO MaTepHana;

SIBneHHEe HNEKTPOMArHUTHOM MHIYKUUHU. 3aKOH 3JIEKTPOMATrHUTHOW
unaykuuu. IlpaBuno Jlenna. BuxpeBoe snextpuueckoe none. I/C
UHAYKIMU B JIBWXKYIIMXCS NPOBOJHUKAX. SIBIEHHME CaMOMHAYKIIHU.
NHayKTUBHOCTE. DHEPrusi MArHUTHOTO TOJS TOKA. DJIEKTPOMarHuT-
HOE T10JIE

Jlaboparopubie pabOTHI:
5. V3yueHue siBIEHUS 3JIEKTPOMAarHuTHON MHYKIIUU

KonTponbhast paborta

IIoJIC. SHeKTPOMaFHI/ITHaSI HHIAYKOWSA»

Ne2 «Dnexrpuueckoe mosie. 3aKOHBI MMOCTOSHHOTO TOKa. MarHuTHOE

Pasznen 4. Konebanus v BOJIHEL

Tema 4.1

Coneprkanue yueOHOTO MaTepuana:

OK 01
OK 02
OK 04

N
O




Mexanuueckue koiie-
OaHUs U BOJHBI

I"apmonnueckue konebanus. CBoOOIHBIE MEXaHHMUYECKUE KOJIEOaHUS.
[IpeBpaienue HEPTUM MpH KoyeOaTeIbHOM IBM)KEHUH. MaremaTH-
YeCKUM MaATHUK. [IpyKMHHBIM MasATHHK. BBIHYKI€HHbIE MEXaHHUYe-
ckue kosnebanus. PezoHaHc.

[Tonepeunsle 1 MPOIOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHBL. 3BYKO-
BbI€ BOJHBI. YJIbTPa3BYK U €r0 MPUMEHEHHE

Tema 4.2

Copepxanne yueOHOT0O MaTepHana;

OK 05
OK 07

DJIEKTPOMAarHUTHbIE
KOJIEOAHUS U BOJIHBI

CBOOOHBIE AIIEKTPOMAarHuTHBIE Kosebanus. [IpeBpaleHne sHepruu B
Kosie0aTeslbHOM KOHType. Ilepuoa cBOOOAHBIX 3JEKTPUUECKUX KOJe-
Oanuii. @opmyna Tomcona. 3aryxaroiiue 3JeKTPOMarHUTHBIE KoJieha-
HUsl. BBIHYKIEHHBIE AyIeKTprueckue KojeOanus. [lepeMeHHBIH TOK.
Pe3oHaHC B 3iEKTpUYECKOM Ienu. ['eHepatop NEPEMEHHOro TOKa.
Tpancdopmaropsl. [lomyuenue, nepenada U pacrpeaesieHue dIeKTPo-
PHEPIHUH.

OIEKTPOMAarHuTHbIE BOJHBI. (CBOWCTBAa 3JIEKTPOMAarHUTHBIX BOJIH.
OTKpbITHIN KoebaTenbHbIi KOHTYp. OmbiThl I'. I'epua. M3o6pereHue
panuo A.C. Ilonosbim. Ilonsatue o paguocssu. [IpuHuun paguocsssu.
[IpumeHeHNEe AMEKTPOMAarHUTHBIX BOJIH

Pasnen 5. Onruka

10

10

OK 01

Tema 5.1 [Ipupona cBe-
Ta

Coneprkanne ydeOHOro MaTepurana:

ToueuHblil UCTOUHUK cBeTa. CKOPOCTh paCIPOCTPAHEHUs CBETA. 3aKO-
Hbl OTpa)kKeHUs U npesnomsieHus ceera. [Ipuninun I'roiirenca. Conneu-
Hble W JIyHHbIE 3aTMeHMs. llosHoe oTpakeHue. JIunssl. IlocTpoeHue
n300paxeHust B TnH3ax. @opMyia TOHKOW TUH3bI. Y BETUYCHUE JTHH3BIL.
['ma3 kak ontudeckas cucrema. Onruueckue mpuOopkl. TernecKorb

JlaGopaTopHbie pabOTHI:
6. OnpenieneHne moKasaTess IPeIOMIICHHUS CTEKIIa

Tema 5.2

Conepikanue yueOHOTO MaTepHaa:
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BoiHoBEIE CBOMCTBA
cBETa

WuTepdepenus cBeta. KorepeHTHOCTh CBETOBBIX Jydeid. MuTepde-
peHuus B TOHKUX uieHKax. Konbsua HeroTona. Mcnonb3oBanue uHTEp-
(bepennyu B Hayke u TexHuke. udpakius ceera. Audpaxius Ha menn
B napasulenbHbIX Jydax. udpaknuonnas pemertka. [lonspusanus mo-
nepeunbix BosIH. [lomsipuzanus ceera. [lomsipounsl. ucnepcus cBera.
Buasl uznyuennii. Buasl cnekrpoB. Cnektpsl ucnyckanus. CnekTpsl
nornouieHust. CrnexkrpanbHblil aHanu3. CHeKTpaibHbIE KIIACChl 3BE3I.
YnbrpaduoneroBoe uznyuenue. Muppakpacnoe uznyuenue. Pentre-
HOBCKUE JIY4H.

Mx npupona u cBoiictsa. llIkana 3eKTPOMArHUTHBIX U3ITy4YEHUN

JlaGopaTopHbie pabOTHI:
7. OnpesienieHre IJTUHBI CBETOBOM BOJHBI ¢ MOMOIIIBIO AUGPAKITMOHHOM
PEIICTKH

S}

Kontponbnas padota Ne 3 «Konebanus n BonHbl. OnTHKaY 2
Tema 5.3 JIBro>keHue co cKopocThio cBeTa. [locTynaTel TeOpUM OTHOCUTENBHO- | 2
CrnieunanbHasi TEOpUs | CTU U CJIEACTBUS U3 HUX. IHBapHaHTHOCTH MOJYJISl CKOPOCTH CBETa B
OTHOCHUTEJILHOCTH BakyyMe. DHeprus mokosi. CBsi3b MacChl U SHEPTUu CBOOOTHON ua-
CTHIIbl. DJIEMEHTHI PEISITUBUCTCKON JUHAMHUKHI
Paznen 6. KBantoBas ¢pusnka 10 OK 01
OK 02
Tema 6.1 Coneprxanne y4eOHOT0o MaTepuana; 2 OK 04
KBanToBas onruka
KBanroBas runoresa Ilnanka. Terosoe usnydenue. Kopnyckyssp- OK 05
HO-BOJIHOBOM Ayanu3M. @oToHsl. I'unoresa e bpoist 0 BOTHOBBIX OK 07

cBoMcTBax yactull. /laBieHue cBera. XMMHUYECKOE JICCTBHE CBETA.
Omnwitel I[1.H. JIe6enea u H.. BaBunosa. ®oroaddexr. YpaBHeHue
OiiHmreiina g potospdexra. [Ipumenenue potorpdexra

Tema 6.2
dusuka atoma u
aTOMHOTO S/pa

ConeprkaHue yueOHOTO MaTepuaa;
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Pa3BuTHe B3IrII10B Ha CTpOEHUE BellecTBa. Moienu cTpoeHus: aToM-
Horo siapa. SnepHas monens atoma. OneiTel D. Pezepdopra. Monensb
atoma Bogopoza o H. bopy. Ksanrossie nocrynarsl bopa. Jlasepsr.
PannoakTuBHOCTB. 3aKOH paJlo0aKTUBHOIO pacnaja. PaguoakTuBHbIe
npeBpaieHus. CriocoObl HAOMIOACHUS M PErHCTPALUH 3apsKEHHBIX
gactuil. CTpoeHre aTOMHOTO sapa. JledhekT Macchl, SHEpTus CBSI3U U
YCTOMYMBOCTh aTOMHBIX slep. SnepHble peakuuu. SnepHas sHep-
reTuka. DHEepreTHYecKuil BBIXOJ sIIepHBIX peakuuil. MckyccTBeHHas
paanoakTUBHOCTb. Jlenenue Tsokenbix saep. Llennas snepHast peak-
uus. Yopasisemas nenHas peakuus. SnepHeiii peaktop. Tepmosiep-
HbII cuHTe3. DHeprus 3Be3x. [loaydeHne paaroOaKTUBHBIX W30TONOB
U UX NpUMeHeHHue. buonornueckoe NeNCTBUE PaAMOAKTUBHBIX U3ILY-
YEHUU. DJIEMEHTAPHbIC YACTUIIbI

KonTponbnas pabota Ne 4 «KBanroBas ¢puzuka» 2 2
Pazgen 7. Ctpoenne Beenennoit 6 6 OK 01
OK 02
Tema 7.1 Crpoenune | ComepkaHue y4eOHOTO MaTepuaa: 2 OK 03
C .
OTHEHHOR CHETEMBL [ HeuHas cHCTeMa: TUIAHETHI M MAJTBIC TEIa, CHCTEMa 3emna—Jly- 2 OK 04
Ha OK 05
OK 07
Tema 7.2 Dpomornus | Conepskanue yueOHOTO MaTepuana: 2 2 OK1
Bcenennon " " OK 02
Crpoenue u sBomrorus Connna u 38E31. Kimaccuduxarus 38E311. OK 03
3BE3bI ¥ UCTOYHHUKYU MX DHEPTHH. OK 04
Ianaktrka. CoBpeMEeHHBIE TPECTABICHUS O CTPOSHUHU U 3BOTIOIIUN OK 05
B .
CEJICHHOM OK 07
JlaboparopHbie pabOTHI: 2
8. M3ydeHune kapThl 3B€3THOTO Heba 2
70
HUTOI'O: 78
O6bem 00pa3oBaTeIbHOM MPOrpaMMbl Y4eOHOW AUCHIUTUINHBI 78
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HpaKTI/I‘{eCKI/Ie 3aHATHUA

CamocTtosaTenbHas paborta

74

[IpomesxyTounas arrectanus ( qudepeHIIMPOBAHHBINA 3a4ET)
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3. YCJI0OBUS PEAIM3AIIUU JUCIUITJIMHBI

Peanu3arus nporpaMMel y4eOHOTO mipeaMeTa TpedyeT Hajaudus y4eOHOro KaOuHeTa ry-
MaHUTAPHBIX M COIUAIBHO-3KOHOMHYECKHUX JAUCLHUILINH.

O0opynoBanue y4eOHOro KaduHera:

- MOCAJ0YHBIC MECTA 110 KOJIMYECTBY 00YUarOIIIXCS;

- pabouee MECTO MPerno1aBaTeis;

- MarepHalbl IK3aMeHa

TexHuuyeckue cpeacTBa 00y4eHH:

- TEePCOHAJILHBIA KOMITBIOTEP C JIMIEH3NOHHBIM IPOTPAMMHBIM 00€CIICUeHUEM;

- TPOEKTOP C IKPAHOM;

- KOMIIBIOTCPHBIC KOJIOHKH.

3.1. UudopmaumnonHoe odbecnevyeHue 00ydeHmsl.
s peanuzanuu nporpaMMbl OuOIMOTeYHBINH (HOHA 00pa30BaTEeNbHON OpraHu3aluu
UMEET TeYaTHbIe, DIIEKTPOHHbBIE, HH(OPMALIMOHHBIE PECYPCHI, PEKOMEHAYEMbIEC AJIs HCIIOIb30-
BaHUs B 00pa30oBaTeIbHOM MPOIIECCe.

3.2. OcHOBHbIE HCTOYHUKH

na npenooasameneil

1. ®enepanbubiii 3akon ot 29.12.2012 Ne 273-®3 «O6 obpasosanuu B Poccuiickoii de-
Jeparuny (C U3BMEHEHUSIMU U JOTIOTHEHUSIMH).

2. Ipuka3z Munobpuaykn Poccun ot 17.05.2012 Ne 413 «O6 yTBepxaeHun dhenepab-
HOTOTOCYJJApCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa cpeAHero (MOJHOro) obiero oopasoBa-
HUS.

3. Ilpuka3 MunucrepcTBa obpazoBanus u Hayku P® ot 31 mexabps 2015 r. N1578 "O
BHECEHUH M3MEHEHUH B (efiepaibHbIi FOCYAapCTBEHHBIH 00pa3oBaTelbHbIN CTAHAAPT CPEIHETO
obmero oOpa3oBaHus, YTBEPKACHHBIA MpUKa3oM MuHHCTEpCcTBa 00Opa3oBaHus U Hayku Poccwmii-
ckoit deneparuum ot 31 mas 2021 r. N 287».

4. Konuenuus mnpenojasadus y4eOHoro npeamera «®Du3nkay, yTBEPKICHHAsA KOJLIE-
rueid MunncrepcrBa npocsemeHust Poccuiickoit @enepamun ot 3 nexadbps 2019 roma Ne TIK-
4BH.

5. IlpumepHast OCHOBHas 00pa30BaTeNIbHAsA IPOrpaMMa CPEIHEro 00MLIEro 00pa3oBaHus,
onobpeHHas pernieHueM (eaepaabHOro yueOHO-METOIUYECKOr0 OOBEIMHEHHS M0 00meMy 00-
pa3oBaHuio (mpotokoi oT 28 utoHs 2016 r. Ne 2/16-3.

6. Crpayr E. K. IIporpamma: Actporomus. ba3zossiii yposens. 11 knace: yue6HO-MeETO-
nudeckoe nocobue / E. K. Ctpayr. — M.: lIpoda, 2020. — 11 c.

st cmyoenmos

. Yapyrua B.M. Actporomus. 10 — 1 1knaccel: y4e6. Jlns obuieobpasosar. opranusa-
uii: 6a30BbIil ypoBeHb. - M.: [IpocBenienne, 2021 - 144 c.

2. Msakumes I'. 5. ®usuka. 10 kmacc: yue6. s 00meoOpa3oBaT. OpraHU3ALMIA:
6a30BbIi U yrnyOnéHuslil ypoBHU. .- M.: [IpocBemienue, 2023 - 432 c.Msakumes ['.5., bByxoBues
Bb.b., Yapyrun B.M. ®usuka. 11 knacc: y4e6. ans o0iieo0pa3oBar. opranusanuii: 0a30BbId ypo-
BeHb. - M.: IIpocBemienue, 2023 - 436 c.

3.3. lonoiHUTEIbHbIE HCTOYHUKH
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JIns npenodaeamenetl
1. Anekceesa E.B., CkBo

proB [1.M., ®emenko T.C., llecrakora JI. A.; mox pen. T.C.

®denieHKo ACTpoHOMHS: y4eO. Ui CTyA. YUYPEeKICHUH cpell. mpod. odpasoBaHus /. - 2-e¢ u3l.,
crep. - M.: U3narensckuil neHTp «Akaaemus», 2020.- 256 c.

2. 3acos, A. B. Actpono
A. B. 3acos, B. I'. Cypaun. — M.:

musi. 10—11 xmaccel. Metonudeckoe mocooue it yauTens /
BMHOM. JlaGopatopus 3nanwmi, 2020.

3. Caiipos B.A., YBaposa M.II. Teopus u MeToguka o0yueHus GpU3UKH: ydeOHOE MOCO-

6ue.- M.: FOpaiir, 2021.- 263 c.

4. Nmutpuesa B.®. ®usuka: yaeOHOE MOCOOHUE LIS CTYIEHTOB 00Pa30BaTENbHBIX yUpe-

XKICHHUU CpeHero npodeCcCuoHaIbHOro 0opazoBanus.- M.: M3garenbCkuil EHTP «AKaIeMus,

2019.-448 c.

5. Jimurpuesa B.®. 3agauu o pusmke: yueOHOE TOCOOHE ISl CTYACHTOB 00pa3oBaTelib-
HBIX YUpeXJIeHUH cpeaHero npodeccuoHaibHoro oopazoBanus.- M.: M3narensckuii neHTp «Aka-

nemMus», 2019.- 256 c.
s cmyoenmos

1. Anekceesa E.B., Cxsopuos I1.M., ®emenko T.C., lllecrakosa JI. A.; nox pex. T.C.

®dereHKo ACTpOHOMHS: y4ueOl. T

S CTYI. yupexaeHui cpea. npod. odpaszoBanus /. - 2-e u3m.,

crep. - M.: U3narensckuii ueHtp «Axkanemus», 2020.- 256 c.

2. Imutpuesa B.®. ®usuka: yaeOHOE MOCOOHUE LIS CTYIEHTOB 00Pa30BaTENbHEIX yape-

KACHUN cpeaHero npogeccuoHaIbHOro oopasoBanus. - M.: M3garensckuil EHTp «AKaneMus»,

2019. —448 c.

3. Jimutpuena B.®. 3anauu no pusuke: yueGHOE IOCOOHUE IS CTYACHTOB 00pa30BaTehb-

HBIX YUpEXACHUH cpeHero npodeccuonanbHoro oopasoBanus.- M.: U3natensckuil neHTp «Aka-

nemus», 2019.- 256 c.

4. Jlesuran E.II. «Actporomus ot A 1o S: Manas neTckas SHIMKIONEAUsS». — M.: Ap-

rymMeHThI U pakTer, 2013.
5. Tlonosa N.A. ®usuka.
Oxemo-IIpece, 2018.- 320 c.

3.4. UnTepHeT-pecypcesl

1. DnexTponnslii pecype
tion.edu.ru/ -

2. DIEKTPOHHBINH pecypc
//fizzzika/narod.ru/ -

3. DyeKTPOHHBIN pecypce
http: //sverh-zadacha.ucoz.ru/ -

Harnsaneiii cnpaBounuk st noarotroBku k OI'D u EI'D.- M.:

. 3agaun no ¢usuxe. Popma gocryna: http: //school-collec-
. 3agaun mo ¢usuke c pemenusmu. Popma mgoctymna: http:

. I[I/I,Z[aKTI/I‘-ICCKI/IC MaTepuajbl I10 (bI/I3I/IKC. (I)opMa AOCTyIa:

4. DneKTpOoHHBIM pecypc. DIEKTPOHHBEINH yuebHMK 10 ¢usuke. Dopma J0CTyHa:

omsknet.ru
5. DeKTpOHHEIH pecypc.

CrpaBounuk no ¢pusuke. opma nocrymna: physics.vir.ru
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6. DIeKTPOHHBIN pecypc. AHMMAIMs (PU3HUECKUX TIPOLIECCOB: BOJIHBI, ONTUKA, MEXAHH-
Ka, TEPMOJIMHaMHKa (C TEKCTOBBIM TosicHeHneM). dopma nmoctymna: physics.vir.ru

7. HaunoHanbHas 3ieKTpoHHas oubnuoreka. @opma jpocryna: https:/H36.pd

8. Stellarium // StellariumAstronomySoftware [DnexTponusiii pecype] — Pexum mocry-

na: https://stellarium.org/ru/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbBTATOB OCBOEHUSA JUCIUIIJIMHBI

KoHTpoib 1 OlleHKa pacKpbIBAIOTCS Yepe3 YCBOEHHBIE 3HAHUS U NMPHOOpPETEHHbIE 00yYa-

IOLIMMHUCS YMEHHUS, HallpaBJIeHHbIe Ha (hopMUpOBaHHE OOIIUX U NMPO(HECCHOHAIBHBIX KOMIIETEH-

HI/Iﬁ. KOMHGTGHHI/H/I JOJIZKHBI OBITh COOTHECEHEI C NpCaAMCTHBIMU PE3YJIbTaTaMU. I[J'Iﬂ KOHTPOJIA U

OIICHKU PE3yJIbTaTOB 00y4YeHUS MperoaBaTeb BRIOUpaeT GOPMBbI U METOBI C y4eToM Ipodec-

CHOHAaJIM3alln 06y‘ICHI/ISI I10 ImporpamMme I1UCHUITIINHBI.

Konx u HaumeHnoBanue
popmupyemMbIx KoMmIe-

TeHIUHI

Pasznen/Tema

Tun oeHOYHBIX

MepOnpHUATHH

OK 01. Bsibupats croco0s]
pelieHus 3amad npodeccuo-
HAJIGHOW JIESITeIbHOCTH TIPH-

MCHUTCJIIbBHO K pPa3JIMYHbIM

Pazpen 1. Temsr 1.1.

Pasgen 2. Temsr 2.1.,2.2.,
Paznen 3. Temsr 3.1., 3.2., 3.3.
Paznen 4. Tems1 4.1.,4.2.

MIOWCKA, aHAJIW3a M UHTEp-
nperaund UHGoOpManuu U
MH(POPMALIMOHHBIE TEXHO-
JIOTHHM JJ1s1 BBIIOJTHEHUS 3a-
mad  npodeccHoHAIBHON

JCATCIIbHOCTH

KOHTCKCTaM Pasnen 5. Temsr 5.1., 5.2.
Paszgen 6. Temrr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 02. MUcnoonws3osats | Pasnmen 1. Temsr 1.1.

COBPCMCHHEIC cpenctBa | Pasgen 2. Temur 2.1.,2.2., 2.3.

Pazgen 3. Temsr 3.1.,3.2., 3.3.
Pasnen 4. Teme1 4.1.,4.2.
Paznen 5. Temsr 5.1.

Pasznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 03. IlnmanupoBaTh 1
peann30BbIBATH co0-
CTBEHHOE  Mpodeccuo-
HAJIbHO€ M JIMYHOCTHOE
pa3BuTHE, TpEANPUHU-
MaTeJIbCKYI0  JesTelb-
HOCTb B POECCHUOHATH-
HOM cdepe, HCHONB30-
BaTh 3HaHUA MO (UHAH-

COBOM TIPaMOTHOCTH B

Pazgen 1. Temsr 1.1.,

Pazgen 2. Temsr 2.1., 2.3.
Pazgen 3. Temsr 3.1.,3.2.,3.3.,
Pazgen 7. Temnr 7.1, 7.2

- YCTHBIM OMpOC;

- (ponTamBHBIHONPOC;

- OIIGHKAa KOHTPOJBHBIX Pa-
0orT;

- HaOIIOACHHE 3a XOJO0M|
BBITIOJTHEHHSI J1a0OPATOPHBIX|
pabor;

- OIICHKA BBITTOJIHEHUS Jia-
OopaTopHBIX paboT;

- OIICHKA MPaKTUYECKHUX Pa-
00T (pelieHusT KayeCTBEH-
HBIX, PACUETHBIX 33/1a4);

- OILICHKa TECTOBBIX 3aJa-
HHUH;

- HaOIIOACHHE 3a XOJO0M
BBITIOJTHCHHSI WH/IMBHTyaJTb-
HBIX TIPOCKTOB M OIICHKA BBI
TIOJITHEHHBIX TIPOEKTOB;

- OLIEHKA BBINOJIHEHUS J10-
MaIllHUX CaMOCTOSITEIbHBIX|
pabor;
- HaOJIOZICHUE U OTICHKA Pe-
IICHNS Kekc-3a/1ad;
- HaOJIIOJICHHE M OILICHKA JIe-

JIOBOU WIPBI;
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Pa3JIMYHbIX KU3HCHHBIX

- 3adeT c OLICHKOM

TOIMYECKOE 00eCTIeYeHHE ISl
OpraHu3ali U MpPOBEIEHUS]
BaHATHH 10  (hu3HUYECKOH|
KyJIbType U CHOpTYy, (u3-
KYJIbTYpPHO-CIIOPTUBHOH  pa-
OOTHI.

CUTYaIUIX

OK 04. DddextuBno B3au- | Pazgen 1. Temsr 1.1.,

MozelicTBoBaTh U paboTath | Pasnen 2. Temsr 2.1.,2.2., 2.3.

B KOJUICKTHBC U KOMAaH/IC Pazgen 3. Temsr 3.1.,3.2.,3.3.,
Paznen 4. Teme1 4.1.,4.2.
Pazgen 5. Temsr 5.1.,5.2., 5.3.
Pazgen 6. Temsr 6.1., 6.2.
Pazgen 7. Temnr 7.1, 7.2

OK 05. OcymectBasate | Pazgen 1. Temsr 1.1.,

YCTHYIO MW MNOHUCBMEHHYIO | Paspen 2. Temnr 2.1.,2.2., 2.3.

KOMMYHMKalMIO Ha Tocy- | Paznen 3. Tems 3.1., 3.2.

JapCTBEHHOM s3bIKe POC- | pasnen 6. Temsr 6.1.,6.2.

CHHCKOH  Deaepattt € | pasniesr 7. Temsr 7.1, 7.2

y4€TOM OCOOEHHOCTEH COo-

[UAIBHOTO U KYJIBTYPHOTO

KOHTEKCTa

OK 07. CopeiicTBOBaTh Paznen 1. Temnr 1.1.,

COXpPaHEHHUIO OKpPYXKaro- Pazgen 2. Temsr 2.1.,2.2., 2.3.

et cpenpl, pecypcocde- | Paspen 3. Temsi 3.1., 3.2.

PCKCHUIO,  TPUMCHATE | Pasnen 4, Temsr 4.1., 4.2.

3HaHUS 00 W3MCHCHHUH Pasen 6. Tembi 6.1.,

KIMMATa, NPUHIMIEL Oe- Pasnen 7. Temsr 7.1, 7.2

PEXKITUBOTO IPOU3-

BOJCTBA,  A(PPEKTHUBHO

JIECTBOBATh B 4YPE3BBI-

YalHBIX CUTYaLUSAX

[IK 2.1 PaspaGateiBaTh Me-| Pazgen 2. Temsr 2. 1 - 3aHATHUSA C IEMOHCTpAIUEn

(U3NIECKUX 3aKOHOMEPHO-
CTE B CIIOPTE;

- IpaKTUYECKUE padOThI Ha
CTaJOHE WJIH B 3aJI€ C 3aMe-
paMu U pacu€Tramy;
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5. ATANITAIIUA PABOYEM ITIPOTPAMMBI ITPU OBYUEHHH JIUI] C OT'PA-
HUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Ananranus paboueit mporpammbl qucturuinabl COO0.01.06 du3uka mpoBOAUTCS MPH pe-
JIM3aluy 1Al TUBHOM 00pa30BaTEIbHON MPOrpaMMBbl — IPOTPaAMMbI IOJTOTOBKH CIICIIHATUCTOB
CpeIHero 3BeHa 1o criennadbHOCTH 49.02.01 @du3nyeckas KyJabTypa B IENsIX oOecreueHus mpa-
Ba MHBAJIMJIOB U JIUI C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 370pPOBbsl Ha MOJy4YeHHEe npodeccuo-
HAJILHOTO 00pa30BaHMsl, CO3AaHMUSI HEOOXOIMMBIX JJIsl TIOJTYUYEHUS CpEAHEro MpodeccuoHaIbHOTO
00pa3oBaHMs YCIOBHMA, a TaKKe 00eCTIeUeHUs TOCTHKEHUS 00YUarOIUMHICS HHBAIUAAMU H JIH-
[[aMH C OI'PAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS pe3yIbTaTOB (POPMHUPOBAHUS MTPAKTUUECKO-
'O OIBITA.

Obopyoosarnue kabunema 0e1onpouU3B00CMeEa U PeXCUMa ceKkpemuocmu 0 00yuaouux-
€A C PA3IUYHBIMU BUOAMU OSPAHUYEHUS 300P06bS

OcHaiienue KkabMHeTa AeTONPOU3BOICTBA U PEKUMA CEKPETHOCTH JOKHO OTBEYaTh OCO-
ObIM 00pa30BaTeNbHBIM MOTPEOHOCTSIM OOYYAIOIIMXCS UHBAIH/IOB U JIUI C OTPAHUYEHHBIMU BO3-
MO>XHOCTSIMH 3/10pOBbsi. KaOMHETHI TOKHBI OBITH OCHAIEHBI 000PYIOBAaHUEM M yYCOHBIMU ME-
CTaMH C TEXHUYECKUMH CPECTBAMU O0ydeHUs ISl O0YUaIOUIUXCs ¢ PA3TUYHBIMU BUIAMH Orpa-
HUYEHHU 3I0POBBS.

Kabuner, B KOTOpoM 00y4aroTCs A C HApyIIEHUEM CiIyXa JIOJKEH ObIThb 000pYyI0BaH
palloOKIaCCOM, KOMIIBIOTEPHON TEXHUKOM, Ay AMOTEXHUKOM, BUECOTEXHUKOM, DIEKTPOHHOM J10C-
KOW, MyJIbTUMEAUINHON CUCTEMOM.

JInst cnaGoBUASIIMX OOYYArOIIMXCSl B KAOMHETE MPEeayCMaTPUBAIOTCS TIPOCMOTP yAaJIeH-
HBIX OOBEKTOB NP MOMOILM BUICOYBEIUUUTENEH Ul YIaJIeHHOTo MpocMoTpa. Mcnonbs3oBaHue
bpalineBckoi KOMIBIOTEPHON TEXHHMKH, JIEKTPOHHBIX JIYI, IPOrPaMM HEBU3YaJbHOI'O JOCTYyIIA
K uH(pOpMaIMK, TEXHUYECKUX CPEICTB MpUeMa-Tiepenadyn yaeOHoi nHpopMauu B TOCTYITHBIX
dhopmax.

Jiis oOyyaromuxcst ¢ HapylIeHHEeM OIOPHO-ABUTaTEIbHOTO ammapaTa KaOWHET JOJKEeH
OBITH 000PYIOBaH MEPEABIKHBIMU PETYITHPYEMBIMU TTAPTAMH C HCTOYHHUKOM TTUTAHUSI.

Brlmeyka3aHHoe OCHAIIEHHE YCTAaHABIMBACTCS B KAOMHETE MPU HATUYUH O0yUYaOIUXCS
M0 aJanTHPOBAaHHOW 00pa30BaTENLHOW MPOrpaMMe C yYETOM HMEOIIErocsl THIa HapyIIeHHH
3JI0pOBbsI y 00yHYaIOILIErocs.

Hngopmayuonnoe u memoouueckoe obecneyerue 00y4aOWuUxcs

Hoctyn k nHGOpPMALMOHHBIM M OUOIHOTrpadUUecKuM pecypcam, yKa3aHHBIM B 11.3.2 pa-
0odell mporpamMMmebl, TOJKEH OBITh MPEJCTaBIeH B (opMax, alaNTHPOBAHHBIX K OTPAHUYCHUSIM
3JI0pOBbsI 00YUAIOIIMXCSI UHBAJIHU/IOB U JIUI[ C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBbSL:

Jlist a1 ¢ HapyIIeHUsIME 3peHus (He MEeHee OJTHOTO BUIA):

- B meyaTHOH (hopMe yBEIIMYCHHBIM MIPUPTOM;

- B (popMe 3JIEKTPOHHOTO TIOKYMEHTA;

- B (hopme ayauodaiina;

- B neyaTHoM (opMe Ha si3bike bpaiins.

J7i au1L ¢ HapyIICHUSIMH CTyXa!

- B Ie4aTHoOu opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JUiist i1 ¢ HAapyIIEHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara (He MeHee ABYX BHJIOB):

- B Ie4YaTHOH Gopme;

- B (popMe 3JIEKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Jist 1] ¢ HEPBHO-TICHXUYECKUMH HapYIICHUSIMH (PacCTPOMCTBO ayTHYECKOTO CIIEKTPA,
HapyIICHUE TICUXUYECKOTO Pa3BUTHS):

- HCTIOJIH30BAHNE TEKCTA C MILTIOCTPALIUSIMH;

- MyJIbTUMEIUHHBIC MAaTEPUATIBL.

Bo BpeMst caMOCTOSATENBHOM MOITOTOBKH 00yYaIOIIHecs HHBAINIBI U JIUIA C OTPAaHUYCH-
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HBIMHU BO3MOYKHOCTSIMU 37I0POBbSI TIOJKHBI OBITH 00€CTIEYEeHBI TOCTYIIOM K ceTh VIHTepHeT.

Dopmbl 4 MemoObl KOHMPOJISL U OYEHKU Pe3yTbmamos 00yueHus

VYka3zaHHble B 1. 4 TporpaMMbl GOPMBI B METOIBI KOHTPOJIS IPOBOAATCS C YY€TOM OTpaHH-
YSHUS 3JI0POBBs 00ydaronmxcs. L{epio TeKyIero KOHTPOIIs SBISETCS CBOCBPEMEHHOE BEISBIIC-
HUE 3aTPyJAHECHUN M OTCTaBaHMsI, 00YyYAIOIIEroCs ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 3/IOPOBBS
Y BHECEHUE KOPPEKTHUBOB B YUCOHYIO ICSITEIHLHOCTb.

dopma MPOMEKYTOUHOM aTTeCTalluy YCTAaHABIMBACTCS C YUETOM WHAUBHYaAbHBIX TICH-
X0(hH3UIEeCKIX 0COOCHHOCTEH O0yJYaromMXcsi HHBAJUAOB M JIUI] ¢ OTPAaHUYCHHBIMH BO3MOXKHO-
CTSIMU 37I0pOBBs (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpe, B (popme TecTupo-
BaHUS U T.IL.).

[Tpu mpoBeneHNH TPOMEXYTOUHON aTTeCTAllMU 00yJarOIIeMyCsl IPEIOCTABISIECTCS BPEeMs
Ha MOATOTOBKY K OTBETY, YBEIMYCHHOE HE OoJiee YeM B TPH pas3a, yCTAaHOBICHHOTO JUIS TIOJTO-
TOBKHU K OTBETY 00yYarOIIUMCSl, HE UMEIOIIUM OTPAHUYEHUI B COCTOSIHUU 3/I0POBBSL.

ABTOpP(bI)-COCTABUTEJIN: TIPENOIaBaTeNh Kadeaphl 001meo0pa3oBaTeIbHBIX JUCIUILTUH
Mup3saeBa M.M.
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