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1 OBLIAS XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI

1.1 ObsacTh NpMMeHEeHHUs Y4eOH O NPOrpaMMBbI

PaGouas mporpamma yueOHOU mucturinabl YJ[.03 dusuka sBIsICTCS 9acThIO OCHOBHOM
npodeccuoHanbHOM  00pa3oBaTeNIbHOM MpOrpaMmMoil B COOTBETCTBHM ¢ DeaepaibHBIM
roCyJJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpPEAHEro (MOJHOTro) oOIero oopa3oBaHus U
@denepabHBIM  TOCYJIAPCTBEHHBIM  oOpa3oBarenbHbIM  cTaHaapToM (mamee @OI'OC) 1o
CIENUANIBHOCTU CpeaHero npodeccuoHanbHoro oopasoanus (nanee CIIO) mis cnenuaibHOCTH
09.02.07 UndopMarmoHHbIE CUCTEMBI H IPOTPaMMHUPOBAHHE.

B ocHoBe yueOHOW IUCHUIUIMHBI JIEKUT YCTaHOBKA Ha (OpMHUpOBaHHE y 0O0ydyaeMbIX
CUCTEMBbl 0a30BbIX MOHATUN U MPEACTABICHUA O COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHUHE
MHUpa, a TaKKe BbIpA0OTKAa YMEHHMH NMPUMEHATH MOJTYUYEHHbIE 3HaHUS, KaK B MPO(eCcCHOHATbHOM
JeSITEIbHOCTH, TaK U JIJIs1 pEeLeHuUs )KU3HEHHBIX 3a7ay.

MHorue nosnokeHus, pa3BuBaemble (PU3MKOM, paccMaTpPUBAIOTCA KaK OCHOBA CO3/JAaHUS U
UCIOJIb30BaHUsI MH(POPMALMOHHBIX M KOMMYyHUKalUMOHHBIX TexHonoruit (MKT) — omgHoro wus
Hau0OoJee 3HaYMMbIX TEXHOJIOIMUECKUX JOCTUKEHUI COBPEMEHHOMN [UBUIIM3AIUY.

B ¢uzuke popmupyrorcs MHOTHE BUABI JESTEIBHOCTH, KOTOPbIE UMEIOT METa MPEeAMETHBIN
xapakrep. K HUM B mepBylo ouepenb OTHOCATCA: MOJEIMPOBaHHE OOBEKTOB M IMPOLIECCOB,
MPUMEHEHHE  OCHOBHBIX  METOJOB  TIO3HAHUS, CUCTEMHO-MH(QOPMAIMOHHBIA  aHaJM3,
dbopMynupoBaHUE TUIOTE3, aHAIM3 M CHHTE3, CpaBHEHUE, OO0OOIIeHHe, CcHCTeMaTH3alus,
BBISIBJICHUE TNPUYMHHO-CJIEICTBEHHBIX CBsI3€d, IMOMCK aHAJOIrOB, yIpaBlieHHE OOBEKTaMU U
npoueccaMud. MMeHHO 3Ta AMCUMIUIMHA TIO3BOJIIET MO3HAKOMUTH YYalIUMXCAd C HayYHBIMU
METO/IaMU MTO3HAHUS, HAYYUTh UX OTJIMYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT HKCIIEPUMEHTA.

dusnka UMeeT oueHb OOJIBLIOE U BCEBO3PACTAIOIIEE YUCIO MEXIUCIHUILUIMHAPHBIX CBS3EH,
IIpPUYEM HA YPOBHE, KaK IOHATUIHOIO ammapara, Tak 1 MHCTpyMeHTapus. CkazaHHOE IO3BOJISET
paccMarpuBaTh (GU3UKY Kak MeTa AUCLUIUIMHY, KOTOPas MPEeIOoCTaBIIAET MEXIUCIHUITIMHAPHBINA
A3BIK JUIS ONIMCAHUs HAyYHON KapTUHBI MUDA.

1.2 e ¥ IUIAHMPYeMble Pe3YJIbTAThI 0CBOEHHUA TUCHUIIMHBI:

1.2.1 leau u 3aaa494 TUCUHUIJINHBI.

Coneprxanne mporpammbl « DU3uKa» HAMPaBICHO HA JOCTHKCHHUE CIICAYIOMINX IeJIeH:

— (¢dopMmupoBaHUE y O0YyYAIONTUXCS YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHUs, 3HAUUMOCTH
(bU3MYeCKUX  3HAHUK  JUISI  COBPEMEHHOTO  KBaM(DHUIIMPOBAHHOTO  CIHENUAIMCTAa  IpHU
OCYIIIECTBJICHUH €T0 MPOPECCHOHATHHON IeATeIbHOCTH;

— (dopMHUpOBaHUE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH;

—  OBJAJICHHE CHEIU(DUICCKON CUCTEMON (PU3UIECKUX MTOHSATHM, TEPMUHOIOTHEN 1
CHUMBOJIMKOM;
— OCBOCHHE OCHOBHBIX (PM3NUYECKHX TEOPHH, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIAQJICHHE OCHOBHBIMH METOJIAMHU HAYYHOTO TO3HAHUS MPUPOJIBI, UCIOJIb3YEMbIMU B
¢busuke (HaOmoleHHWE, OINUCaHWE, W3MEPEHHE, BBIIBIDKEHHWE THUIIOTE3, MPOBEICHHE
AKCIIEPUMEHTA);

— OBJIaACHUC YMCHUAMU O6pa6aTI>IBaTL JaHHBIC JKCIICPHMCHTA, OOBSCHATH ITOJIYYCHHBIC
PE3yJbTaTbl, YCTAHABJIIMBATL 3aBUCUMOCTH MCKIY (I)I/I3I/I"IGCKI/IMI/I BCINYHNHaAMH B Ha6JIIOI[aCMOM
SABJICHHNU, JCJIaTh BBIBOABI,

— (QopmMupoBaHHE YMEHUS pemiaTh (U3NUECKHUEe 3a/1a4u Pa3HbIX YPOBHEH CIIOKHOCTH;



— pa3BUTHE  I[IO3HABATEIBHBIX  HMHTEPECOB, MHTEJUIEKTYaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH B Ipoliecce MPUOOPETEHHsI 3HAHUM € MCHOJIb30BAaHUEM PA3IMYHBIX HCTOYHHKOB
MH(pOpPMAIMM M COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTMH; yMEHUH (OpMyIupoBaTh M
00OCHOBBIBATh COOCTBEHHYIO IMO3ULHUIO 10 OTHOHIEHHIO K (U3HYEeCKOW HH(pOpMALINH,
M0JIy4aeMOM U3 Pa3HbIX UCTOYHUKOB;

— BOCIHMTAaHHE YYBCTBA I'OPJIOCTH 32 POCCUICKYIO (PU3NYECKYIO HAYKY.

OcBoenue kypca O/ «Pusukay npeanosaracT peluieHne CIeayomnx 3a1ay:

— mpuoOpeTeHue 3HaHu 0 PyHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, JEKAIINX B OCHOBE
COBPEMEHHON (PU3MYECKON KapTHHBI MHpA, MPUHLHUIIOB JAECUCTBHUS TEXHUYECKHX YCTPOMCTB U
MIPOU3BOJICTBEHHBIX MPOLECCOB, O HaMOOJIee BaXKHBIX OTKPBITUAX B 00JIaCTU (PU3UKH, OKA3aBILUX
OTpeiesIsAolIee BIUSHNE HA PA3BUTUE TEXHUKU U TEXHOJIOTUH;

— T[OHUMMaHue (U3NYECKOM CYIIHOCTH SIBICHHH, MNPOSIBISIONIMXCS MPOU3BOJACTBEHHON
NEATEIbHOCTH;

— OCBOEHHE CHOCOO0B MCIOJIb30BAHMS (PU3NYECKUX 3HAHUM JUIsl pelIeHUs] MPaKTHUYEeCKUX
u mpodeccuoHaNbHBIX 3aJa4, OObSCHEHMs SIBICHUN IPOU3BOJCTBEHHBIX M TEXHOJOTUYECKUX
MPOLIECCOB, NPHUHIIMIIOB JEHCTBUS TEXHUYECKHN MpUOOpOB U YCTPOMCTB, oOOecHeueHUs
0€30MacCHOCTH MPOU3BOJICTBA U OXPAHBI IPUPOIBI;

— (¢dopmupoBaHHWE YMEHUN pelarh Y4yeOHO-MPAKTUYECKUE 3adaud  (PU3UUECKOro
coJiepKaHus ¢ y4€ToM NpodecCUOHANbHON HaNpaBIEHHOCTH;

— MpUOOPETCHHE OIbITA MO3HAHUS W CAMOIIO3HAHMS, YMCHHI CTaBUTh 33JIla4M U PEIIaTh
poOaeMbl ¢ yu4€ToM podecCuoHaIbHOM HAPAaBICHHOCTH;

— (QopmMupoBaHMEe YyMEHHMIl HCKaTh, aHANU3UpPOBaTh M 00pabaThiBaTh (U3HUYECKYIO
uHpopMaIuio ¢ y4EToM MpodeccuoHanbHONW HalPaBiICHHOCTH;

— TMOATrOTOBKAa OOyYaromMXcsd K VYCHEIIHOMY OCBOCHHIO JUCIUIUIMH W MOJIyJen
npodecCHOHAIbHOTO  IIMKJa: (OpMUpOBaHHME Yy HUX YMEHHH U OmbITa JACSITeNbHOCTH,
XapaKTepHBIX 1Js npodeccuil / TOMKHOCTEH CIIyXallluX WM CIEeIHATbHOCTEH, MOJlydaeMbIX B
npodeccroHaIbHBIX 00pa30BaTEIbHBIX OPraHU3alUsX;

— TMOAroToBKa K (OpPMHUPOBAaHMIO OOMMX KOMIIETCHIMHA OYIyIIero CIenuaincTa;
camMoo0Opa3oBaHus, KOMMYHHUKAIIMH, WPOSBICHHUS TPAXKIAHCKO-NIATPHOTHYECKON IO3UIUH,
COTPYIHHYECTBA, TPUHATUS PEIICHUH B CTaHJAPTHOW ¥ HECTAHIAPTHOW CHTYAIHsIX,
NPOCKTUPOBAHMS, TIPOBEACHUS (DU3MUSCKUX M3MEpEHUH, JPPEKTUBHOTO U 0OE30MacHOro
UCTIOIb30BAHUS PA3JIUYHBIX TEXHHUYECKUX YCTPOWCTB, COOJIOACHUS MPaBWII OXPAaHBI TpyAa TpHU
pabote ¢ puznuecKUMU IpUOOpaMu U 000PYTOBaAaHUEM.

OcoOeHHOCTh (OPMHPOBAHHS COBOKYITHOCTH 3ajad W3ydeHUS (QU3UKUA I CUCTEMBI
CpeIHero TMpoQecCHOHATLHOTO O0pa30BaHUs 3aKIIOYAeTC B HEOOXOJMMOCTH pealu3aluu
npoeCCHOHANBHON  HANpaBIEHHOCTH  peliacMmbIx3aaad, yd€ra ocoOeHHocTed  cdepsl
JESITeILHOCTH OyIyIINUX CIICIIUAIACTOB.

B pe3ynbTaTe OCBOCHUS AUCIUTUIMHBI 00YYAIONITUICS TOJKCH 3HATD!

— CMBIC TIOHATWH: (U3MYECKOE SIBJICHWE, THIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMO/ICHCTBUE, SJICKTPOMArHUTHOE TI0JIe, BOJIHA, (DOTOH, aTOM, aTOMHOE AP0, HOHU3UPYIOIIHE
U3ITYUYCHHS,

—  CMBICH (PU3UYECKUX BEJIWYHMH: CKOPOCTh, YCKOpEHHE, Macca, Cuja, UMIYJbC, paboTa,
MEXaHWYeCKass HHeprusi, BHYTPEHHSS DSHeprus, aOcCOJIOTHas TeMIeparypa, CpeaHss
KUHETUYECKasl DHEPTusl YaCTHIl BEIIECTBA, KOJIMUYECTBO TEIUIOTHI, SJIEMEHTAPHBIN IEKTPUUECKUNA
3apsin;

— CMBICT (U3UYECKUX 3aKOHOB KJIACCUYECKOHM MEXaHUKH, BCEMHPHOTO TATOTEHUS,
COXpaHEHHMs]  JHEpruM, HMIyJbca M  JJEKTPUYECKOro  3apsAna,  TEPMOJUHAMMKH,
AJIEKTPOMArHUTHOM MHAYKIUHU, GoTodPPeKTa;



— BKJAJ POCCHICKHX U 3apyO€XHBIX YYEHBIX, OKAa3aBIIMX HaAMOOJbIIEE BIUSIHUE Ha
pa3BuUTHE (PU3UKU.

B pesynbrare 0cBOCHMS TUCIMILUIMHBI 00YYAIOMIUICS T0KEH YMETh!

—  TPOBOJUTH HAOIIOJICHUSI, NIAHUPOBATH U BHIMOIHATH SKCIIEPUMEHTHI,

—  BBIABUTATh THIOTE3bI U CTPOUTH MOJIEINH,

— TOPUMEHATHh TMOJY4YEHHbIE 3HaHWUS 1O (U3UKE UIsi OOBSICHEHUS Pa3HOOOpPA3HBIX
(hU3UYECKUX SBIICHUM U CBONCTB BEILIECTB;

—  TPaKTUYECKH MCIOJIb30BaTh PU3NUECKUE 3HAHMUS;

—  OIICHUBATH JIOCTOBEPHOCTH €CTECTBEHHOHAYYHOU MH(POPMAIIHH;

—  WCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS W YMEHUS IS PEUICHUS MPAKTHUYECKUX 3a7ad
MOBCEIHEBHOM JKMU3HU, oOOecreueHrus Oe30MacHOCTH COOCTBEHHOW JKW3HH, PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS U OXPAHBI OKPY>KAIOIIEH CpPEebl;

— OIUCBHIBaTh M OOBSCHATh (U3NYECKHUE SBJICHHMS M CBOWCTBA TEJ: CBOMCTBA ra3oB,
KUIKOCTEH W TBEPABIX  TEJ,  DJIEKTPOMATHUTHYI  HWHIYKIMIO,  PaclpOCTpaHEHUE
AJIEKTPOMArHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3JIYYCHHUE U TMOIJIONIEHUE CBETa aTOMOM;

dhoTodddexr;

— OTJIMYaTh THIIOTE3bI OT HAYYHBIX TCOprI;
— J€JaTh BbIBOJbI HA OCHOBC OKCIICPUMCHTAJIbHBIX JAaHHBIX]

— TPUBOAWTH MPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOMIOJACHUS M DKCIICPUMEHT SIBIISIOTCS
OCHOBOW [II1 BBIABMIKEHUS THUIMOTE3 W TEOPUM, TO3BOJSIOT TMPOBEPUTH HCTUHHOCTH
TEOPETHUYECKUX BBIBOJIOB; (pu3nueckass Teopus JaeT BO3MOXKHOCTh OOBSCHSTH H3BECTHBIC
SIBJICHUS TIPUPOJIBI M HAy4YHbIE (DaKThI, MPECKa3bIBATh €Ile HEU3BECTHBIC SIBJICHNUS,

—  TPUBOAWTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUSA (DU3NYECKUX 3HAHMI: 3aKOHOB
MEXaHUKH, TEPMOAMHAMHKMA U DSJEKTPOJMHAMUKH B OSHEPreTUKe, pa3lMYHBIX BHUJOB
AJNIEKTPOMArHUTHBIX U3ITyYEHUN AJIs pa3BUTHUS PAaUO U TEIIEKOMMYHUKALIUNA, KBAHTOBON (PU3UKU
B CO3JIaHUH SIIEPHON SHEPTeTUKHU, Ja3epOB;

— BOCIPUHUMATh W Ha OCHOBE IIOJYYEHHBIX 3HAHUI CaMOCTOSITEIbHO OIEHUBATH
uHopMalrio, coaepxkairyrocs B coodmenusix CMU, MuaTepHere, HAy4YHO-TIOMYJISIPHBIX CTAThsIX.

— IHPUMCHATH INOJYUCHHBIC 3HAHUA I PCIOICHUA (bl/ISI/I‘IeCKI/IX 3ajJa4,

— ompenenaTh XapakTep (u3uueckoro mporecca mo rpaduky, Taomuie, dopmyne*;
U3MEPATh pAl (U3NYECKUX BEJIUYUH, MPEACTABISAS PE3YNbTAaThl W3MEPEHUNH C YyUYEeTOM HUX
MIOTPELTHOCTEN.

1.2.2 Ilananupyemble pe3yJbTaThl OCBOEHHS 00II€00pPA30BATEJIbHON JAUCHUIUIMHBI B
coorBercTBHU ¢ PI'OC CIIO 1 Ha ocHOoBe PI'OC COO
Oco0oe 3HaueHME TUCIUIUIMHA UMeeT mipu popmupoBanuu u pazsutuu OK u [TK

Kon 1 HanmenoBanue [TmannpyemMble pe3yabTaThl OCBOSHUS! JUCIUIIIHHBI

(hopMHIpyEeMBIX
KOMIIETEH NN

06mme JIMCIMTUIMHADHbIE

OK 01. Beibupats
CIIOCOOBI pemIeHus 3a1a4
podeCcCHOHaTHHON
JeSTENEHOCTH
NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacT Tpy10BOro BOCHUTAHMS:

- TOTOBHOCTh K TpYyIy, OCO3HAHHE LEHHOCTH
MacTepCTBa, TPYAOIIO0OuE;

- TOTOBHOCTh K aKTHBHOW JIESATEIbHOCTH
TEXHOJIOTMUECKOH " COLIMAJILHOM
HaINpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMNPOBATH,
IUTAHUPOBaTh M CAMOCTOSATEIHHO BBIIOIHSITH
TaKyIo IeSTENbHOCTD;

- WHTEpEC K  pa3iIuIHBIM
npoeccHOHANBHOM JIeSITeNFHOCTH.
OpJlaicHHe  YHMBEPCAIBHBIMH y4eOHBIMHU

chepam

- c(hopMHpOBaTh TPEACTABIECHUA O POIH H
MecTe (PU3UKH U aCTPOHOMHHU B COBPEMEHHOM
Hay4yHOU KapTUHE MHpa, 0
cucreMooOpa3yromeid  pomu  GuU3MKH B
PasBUTHHM €CTECTBEHHBIX HAyK, TEXHWKH U
COBPEMEHHBIX  TEXHOJNOTHH, O  BKJaJe
POCCHIICKHX W 3apyOeKHBIX YYCHBIX-(H3UKOB
B Pa3BHTHE HAyKH; MOHUMAaHHE (PU3UUECKOI

CYIIHOCTH HaOIr01aeMBIX SIBTICHUH
MHKpPOMHpA, MakpoOMHpa H  MEraMmpa;
TIOHVMaHHe pomn ACTPOHOMHH B

7




M03HABATEJbHBIMH ICHCTBUSIMHU:

a) 0a30BbIC JIOTHYCCKUEC ACUCTBUS:

- CaMOCTOATENbHO  (OPMYIMPOBATH U
aKTyaJIM3UpPOBaTh TMPOOJIEMy, pPacCMaTpUBaTh
€€ BCECTOPOHHE;

-yCTaHABIMBATH CYIIECTBEHHBIH MPHU3HAK WM
OCHOBAHUS ISl CPABHEHUSI, KJIACCU(PUKAIIUKN U
00001IeHNS,;

- ONpEAeNATh IENU AeATeIbHOCTH, 3a1aBaTh
napameTpbl U KPUTEPUH UX JOCTHKCHUS;

- BBISIBJIITH 3aKOHOMEPHOCTH M MPOTHBOPEYHSI
B PaCCMaTPUBAEMBIX SBIICHUSAX;

- BHOCHTb KOPPEKTHBBI B JEATEIbHOCTD,
OIIEHUBATh COOTBETCTBHE PE3YJILTATOB IIEIISM,
OLIEHUBATh PUCKH MOCIIEACTBHIM AEATETHHOCTH;
- pasBUBAaTh KPEATHBHOE MBINUICHAE MPH
PELIEHUH XU3HEHHBIX MTPOOIEM

0) 6a30BbIC UCCIICIOBATEIBCKUE ACHCTBYS:

- BJIAJIETh HaBBIKAMHU y4eOHO-
HCCITIeTOBATENBCKOM u MPOEKTHOM
JIeATETLHOCTH, HaBBIKAMHU paspereHus
npo0IeM;

- BBISBJISTH MPUYMHHO-CIIEACTBEHHBIE CBSI3H H
AKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y
ee pelIeHHS;

- HaxOAWTh apryMEHTHl Ui JO0Ka3aTelnbCTBa
CBOMX YTBEPXKICHMH, 3a7aBaTh IapaMeTpbl U
KPUTEPHH PELICHUS;

= aHaJIM3UPOBATH MOJIYUICHHBIC B XO4€ PEHICHUS
3aJlavu pE3yabTaThl, KPUTHUCCKH OLICHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSAX;

- yMeThb HEPEHOCUTD 3HAHUA B
NIO3HABATENIbHYI0O U TIPAKTHYECKYI0 O00JacTH
KU3HEACATEIBHOCTH;

- YMETb WHTETPHpOBaTh 3HAHHUA W3 PAa3HBIX
MpeAMETHBIX o0nacTeif;

- BBUIBUTaTb HOBBIE HJEH, MpeisaraTb
OPUI'MHAJIBHBIEC MTOAXObI U PEILICHNUS;

- CIIOCOOHOCTP HX  HCIONb30BAaHHA B
TI03HABATEIbHOM U COLMAIBHOM NPAKTHUKE.

MPaKTUYEeCKON JEATENbHOCTH YEIOBeKa U
JTaJIbHEHIIEM Hay4HO-TEXHUYECKOM pPa3BUTHUH,
pomu pu3uku B (HOPMHPOBAHUHM KpPYyrozopa U
(hyHKIIOHABHON TPaMOTHOCTH YeJIOBEKA IS
pelIeHNs MPAKTUYECKUX 3a/1aY;

- copMHpOBaTh YMEHUs pellaTh pacyeTHBIE
3aMaud ¢ SBHO 3aJaHHOM  (pu3myueckoi
MOJIENBIO, MCHONB3YS (DM3MYECKHUEe 3aKOHBI U
NPUHIMIBI, HAa OCHOBE aHalu3a YCJIOBUS
3amaun  BBIOMpaTh  (U3MYECKYI0  MOJEINb,
BBIJIETIATH (DPU3MUECKHE BEJTMYMHBI U (DOPMYJIbI,
HEOOXO/MMMBIE JUIS €€ PEIICHHs, MPOBOAUTH

pacyeThl n OILICHUBATb PCAJILHOCTH
IMOJIYYCHHOTI'O 3HAUYCHUA (I)HBquCKOfI
BCJIMYMHBI; pellaTb Ka4YCCTBCHHBLIC 3aavu,

BBICTpauBasi JIOTHYECKH HENPOTUBOPEUHBYIO
LEMOYKy pacCy)kIeHHMH C omopoil Ha

HN3Y4YCHHBIC  3aKOHBI, 3aKOHOMEPHOCTH u
(1)I/ISI/IIIeCKI/Ie SIBJICHUS,
- BJIAJICTH OCHOBOITIOJIararommuMunu

(1)I/ISI/IquKI/IMI/I IHNOHATUAMHW W BCJIWYHMHAMH,
XapaKTCpU3yronumMun (1)1431/[‘1601(1/[6 MpO1ECChL
(CBHSaHHLIMI/I C MCXaHHUYCCKUM JOBUKXCHHEM,

BSBHMOHeﬁCTBHeM TCI, MCXaHHUYCCKUMU
KoeOaHUsIMH )41 BOJIHAMH, aTOMHO-
MOJICKYJIAPHBIM CTpOCHUEM BCIICCTBA,

TCIJIOBBIMU  TTpOLECCaMU; OJOJICKTPUYCCKUM ¢
MAardiuTHBIM TIOJIAMU, DJICKTPUYECKUM TOKOM,
3JICKTPOMAarHuTHBIMHU KOJ'[C6aHI/I$[MH n
BOJIHAMH, ONTUYCCKUMU SIBJICHUAMMU,
KBaHTOBBIMU ABJICHUAMH, CTPOCHUCM aToMa U
ATOMHOT'0 aapa, PaIroaKTUBHOCTHIO);
BJIaJICHUE OCHOBOITOJIATaOIMHU
aCTPOHOMHMYECKUMHU HOHATUAMH,
MO3BOJISIFOLIMMHY  XapaKTepHU30BaTh IIPOLIECCHI,
MPOUCXO/IIIIE Ha 3Be3laX, B 3BE3JHBIX
CHUCTEMaX, B MEKIaJakTHUECKOH  cpene;
JIBIDKCHUE HEOECHBIX TEJN, IBOMIOLUIO 3BE31 U
BcenenHnoi;

- BIIQIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U
TEOPHSIMH (3aKOH BCceMHUpHOro TaroteHus, I, 11
n III 3akonsl HplOTOHA, 3aKOH COXpaHEHHS
MEXaHW4YECKON HHEPrHM, 3aKOH COXpPaHEHUS
UMITyJbca, MPUHLUUI CYNEPIO3UIMU  CHJI,
NPUHLHUI ~ PABHONPABHOCTH  HMHEPIHUAIBHBIX
CHCTEM OTCUETa; MOJIEKYISIPHO-KHHETHUECKYIO
TEOPUIO CTPOCHUS BEILECTBA, TA30BbIEC 3aKOHBI,
NEPBBI  3aKOH  TEPMOJMHAMHKH;  3aKOH
COXPAHEHMSI 3JIEKTPUYECKOTO 3apsija, 3aKOH
Kymnona, 3akon Oma Ui ydacTka IIeIH, 3aKOH
Owma U1t TIOTHOM AIIEKTPUIECKOH IeTH, 3aKOH
Jxoynsa - JleHna, 3aKOH 3JE€KTPOMAarHUTHON
MHIYKIMH, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
NPSMOIMHEWHOTO  PAcIpOCTPAHEHMsI CBETa,
3aKOH OTPaKCHHUSI CBETA, 3aKOH INPETOMIICHUS
CBETa; 3aKOH COXPAHEHMS DJHEPTUH, 3aKOH
COXpAaHCHMSI HMITyJIbCa, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUS
MaccoBOro 4YHCIa, MOCTynaTel bopa, 3akoH
panoaKTUBHOTO pacmiaza); YBEpEHHOE
WCIIONb30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH

npu  aHanu3e  (QU3MYECKHX  SIBICHUH U
MPOIIECCOB.
OK 02. Hcnonp3oBaTh | B 00;1a¢TH IEeHHOCTH HAYYHOIO IIO3HAHUSA ! -yMEThb YUYWTHIBaTh TPAHUIBI MPUMECHEHUS
COBpPEMEHHBIE CPENCTBA | - c(OPMHUPOBAHHOCTH MHUPOBO33peHUsl, | U3yYEHHBIX (uzmuecknx MoJeneit:
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MOKMCKa,  aHallu3a W
HHTEPIPETaLHN
nHpopmanuu, u
uH(GOPMAIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHEHHS 3ajaq
podeCCHOHATHHOM
JeATENbHOCTH

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIIECTBEHHOH NPAaKTHKH,
OCHOBAaHHOT'O Ha JIAANIore KYJBTYD,
CITOCOOCTBYIOILIETO OCO3HAHUIO CBOEr'O MECTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILIEHCTBOBAHHE SI3BIKOBOI "
YUTATEJIBCKOM ~ KYIBTYPHl ~ KaK  CpelcTBa
B3aUMOJICHCTBHS MEXIY JIOJbMH U MO3HAHUS
MUpa;

- OCO3HaHUE LIEHHOCTH Hay4yHOU
JEATENIHOCTH,  TOTOBHOCTH  OCYIIECTBIISITH
MPOSKTHYIO u HCCIIeJOBATEIbCKYIO
JeATENbHOCTh HHMBUIYAIBHO U B TPYIIIIC;
OBiajneHne YHHUBEPCAJbHBIMH YYeGHBIMH
MO3HABATEJIbHBIMU J1eiiCTBUAMM:

a) pabora ¢ uHpOpMaIHEHi:

- BJIaJICTh HABBIKAMU MONYYCHHs HH(POPMAIUK
u3 HCTOYHHKOB pa3HbIX THIIOB,
CaMOCTOSITEIILHO OCYLIECTBIISATh ITOUCK, aHAIU3,
CHCTEMaTH3ALUIO u HHTEPIPETALIHIO
uHbOpMALIUK  PA3IUYHBIX BHAOB ©  (HopM
Npe/ICTABIICHUS;

- co3l1aBaTh TEKCTHI B Pa3JIMUHBIX (hopMaTax C
y4eTOM Ha3HauYeHHs HHOOPMAIMH U IIENCBOM
ayJUTOpUH, BHIOMpas ONTUMAIBHYIO QopMy
MNpEACTaBJICHUA U BU3YyaJIU3allun,

- OHLCHUBATHL JOOCTOBCPHOCTH, JCTUTUMHOCTH
HH(POPMAIIUK, €€ COOTBETCTBHE IMPABOBBIM H
MOPAJIbHO-3THYECKHM HOpMaM;

- HCTOIb30BATh CPENCTBA HH(POPMAHOHHBIX H
KOMM YHUKaITHOHHBIX TEXHOJIOTUH B pemIcHun

KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX u
OpraHM3aLMOHHBIX 3aJad ¢ COOJIOJCHUEM
TpeboBaHuii 3PrOHOMUKH, TEXHUKH

0€30MacHOCTH, TUTHEHBI, PECYpcocOepeKeHus,
IPAaBOBBIX U OTHYECKHX  HOPM,  HOPM
uH(OPMALIMOHHOH 6€30M1aCHOCTH;

- BIIAJCTh HABHIKAMHU PACIIO3HABAHUS M 3ALLUTHI

MaTepuanbHasi TOuKa, MHEpIHaIbHas CHCTeMa
oTCYeTa, WACANBHBIM Ta3; MOIEIH CTPOCHUS
ra3oB, *KMJIKOCTEH U TBEPJIBIX TEJ, TOYEUHBINA
JJEKTPUUYECKUN 3apsi, sAepHast MOJENb aToMa,
HYKJIOHHasi MoOJEIb AaTOMHOrO fA1pa Hpu
penieHnH GU3MYECKUX 3aad.

undopmanu, uH(OpMaLMOHHO

0€30IacHOCTH JINYHOCTH.
OK 03. IImanupoBats u | B odacTn JAYXOBHO-HPABCTBEHHOI'0 | - BIaJeTh OCHOBHBIMH METOJaMH HAay4HOTO
peaIM30BbIBATH BOCIIMTAHUA IIO3HAHMWA, HCII0JIB3YEMBIMU B (bI/ISI/IKe:
CcOOCTBEHHOE - c(hOPMHUPOBAHHOCTb HPaBCTBEHHOrO | IPOBOJMTH NPSAMBIE U KOCBEHHBIE M3MEPEHUs
npoecCHOHANBHOE U | CO3HAHHS, STUYECKOTO ITOBEICHHS, (u3nUeCcKUX BEIUYMH, BEIOHPAs ONTUMAJIbHBIN
JAYHOCTHOEC  PAa3BUTHUEC, | -  CrI0COOHOCTH OLICHUBATHL CUTYyallUI0O U crocoo HU3MEPEHUSI U HCIIOJIb3YysA H3BECTHBIC
NpeAIPUHUMATEIIBCKYTO NPUHUMATD OCO3HaHHBIEC peurenus, METOAbI OICHKH IOIrp€IIHOCTEN H3MEPEHHU,
ACATCIIBHOCTH B OpPUEHTHUPYSICh Ha MOpPaJIbHO-HPaBCTBEHHBIEC IIPpOBOIUTH HUCCIICAOBAHUEC 3aBUCUMOCTEU
HpO(i)eCCI/IOHaJIBHOI‘/'I HOpPMBI U LIEHHOCTH,; (1)PI3H‘I€CKI/IX BECIIMYUH C HCIOJb30BAHUEM
C(i)epe, HCIIOIB30BATh | - (CcO3HAHHE JIUYHOTO BKJIaJla B IIOCTPOEHHUE TMPSIMBIX HSMCPCHHﬁ, O0OBSICHATD IIOJTyYCHHBIC
3HAHMS 10 (UHAHCOBOH | ycToiuMBOro Gy/IyIIero; PEe3yABTATHL, UCHONB3Ys (PU3UUECCKUE TEOPHH,
TPaMOTHOCTH B - OTBETCTBEHHOE OTHOILIEHHE K CBOUM 3aKOHBI W TIOHATHA, W [J€JaTb BBIBOIBI,
PA3MMYHBIX IKH3HCHHBIX | honprensM W (WIM) APYTHM wWieHaM ceMb, | COOTIONATh MpaBuia 6630Hachoro Tpylda HpH
CHTYalHAX CO3AHMIO CEMbH Ha OCHOBE OCO3HaHHOro | IPOBCACHUM — MCCICIOBAHMM B paMKax

NPUHATHS LEHHOCTEH CeMeiiHoii ‘ku3um B | YUCOHOro  OKCIEpuMeHTa M ydeGHO-

COOTBETCTBHH C TPAIAUIIUSAMH HapoaoB Poccwm;
OBiaaaenue YHUBepPCAJLHBIMHU
PeryJiiTUBHBIMH AeiCTBUSMMU:

a) caMOOpTaHU3aIU:

- CaMOCTOSATENEHO OCYILECTBIISAT
MO3HABATENBHYI0  JEATENbHOCTh,  BBISBIATH
mpoOJeMbl, CTaBUTb W (popMymHpoBaTh
COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIHHOM
JIeATENTBHOCTH 1 )KU3HEHHBIX CUTYaIHsAX;

UCCIIEI0OBATENbCKON JEATEITBHOCTH c
WCIIONb30BAaHUEM LH(POBBIX H3MEPHTEIBHBIX
YCTPOHCTB M 7ab0paTOpHOrO0 0OOpPYIOBAHMUS;
c(OpMHUPOBAHHOCTH TIpeICTaBICHUN 0
MeTomax MOTYdeHHS Hay4HBIX
ACTPOHOMMYECKUX 3HAHUI

- oBimanetb (copMHPOBATH TPENCTABIICHI)
mpaBWiaMH 3amuckd  pusmueckux  popmyn
penbeHO-TOUeUHOH CcHcTeMBl 0003HAYEeHHUH
JI. Bpaiing (@ crmembIX W CIaOOBHISIINX
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- CaMOCTOATEIIBHO COCTABJIAThH IUIAH PELICHHS
npoOaeMbl C YY4ETOM HMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TPEMOYTCHUIA;
- J1aBaTh OLICHKY HOBBIM CHTYaIlHsIM;
CII0cOOCTBOBATD (bOopMUpOBaHUIO "
MPOSBIICHUIO HIMPOKOW SPYIULMH B Pa3HBIX
00J1aCTSAX 3HAHUH, TOCTOSHHO MOBBIIATH CBOW
00pa30BaTeIbHbBIA U KYJIbTYPHBIH YPOBEHD;

0) CaMOKOHTPOJIb:

HCIIONB30BaTh MPUEMBI PEICKCHH ISl OLICHKH
CHUTYAaIlUH, BEIOOpA BEPHOTO PELICHHUS;

-yMeTh OLICHUBATh PHCKH K CBOEBPEMEHHO
MPUHAMATD PEIICHHS 110 UX CHIKEHHIO;

B) SMOLMOHABHBIN HHTEIIEKT,
Iperonararomui copMupoBaHHOCTD!
BHYTPEHHEHl  MOTHBAIIWH, BKJIIOYAIOIIEH
CTpEeMJICHHE K MOCTHKCHHIO HEJIH U YCIeXy,
ONTHMHU3M, HWHHUIUATUBHOCTb, yMCHHUE
JIefiCTBOBATH, HCXO/ISl U3 CBOMX BO3MOXKHOCTEH;
- OSMIATHH, BKJIIOYAIOIEH  CIOCOOHOCTH
NOHUMATh SMOLHOHANBLHOE COCTOSHUE NPYTHUX,
YUUTBIBATH ~ €[O0  MPH  OCYIIECTBICHUH
KOMMYHHUKAITUH, CTIOCOOHOCTh K COYYBCTBHIO U
COTEPSKUBAHUIO;  COIMANBHBIX  HABBIKOB,
BKJIFOUAIOIMX  CIIOCOOHOCTb  BBICTPAauBATh
OTHOIICHWA C APYIrUMHU JIFOABMU, 38.60TI/ITI)C$[,
TPOSIBJISATH MHTEPEC M Pa3peniaTbh KOHPIUKTHL.

00y4aromumxcsi).

OK 04. D3ddexruBHO
B3aUMOJCHCTBOBAaTh U
paboTaTth B KOJUICKTHBE
U KOMaH]I

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO H
CaMOpPa3BUTHIO, CaMOCTOSITEIIBHOCTH u
CaMOOIIPEIeNICHNI0; -OBJIaJIcHHEe HaBBIKAMU
y4eOHO-HCCIeIOBATENbCKOM,  MPOEKTHOW |
COLIMAJIbHOM JIeSITEIbHOCTH;

OsgJjageHne yHuBepcaIbHbIMH
KOMMYHHKATHBHBIMH JIeHiCTBUSIMH:

a) COBMECTHas AEATENbHOCTb:

- TIOHMMAaTb U HCIOJb30BaTh NPEUMYIIECTBA
KOMaHJHON U

UHAUBUIYaJIbHON paboTEI;

- IPUHUMATH LIEITM COBMECTHOM AEATEIbHOCTH,
OpraHMW30BbIBATh U KOOPAWHUPOBATH NEHCTBUSA
10 €€ JOCTWKEHHIO: COCTaBIATh IUIaH
JEUCTBUM, pacnpenensiTe poJIH € Y4ETOM
MHEHHH YYaCTHHUKOB OOCYXAATb Ppe3yJIbTaThI
COBMECTHOH paboThI;

- KOOpAWHHMPOBATb M BBIIONHATH paboTy B
YCIOBHAX  pEajbHOrO,  BHUPTYalbHOIO H
KOMOMHHUPOBAHHOTO B3aUMOAEHCTBUS;

- OCYLIECTBIIATh IO3UTHBHOE CTPATETMYECKOE
MOBEICHNE B  Pa3IMYHBIX  CHUTYaLUsX,
MIPOSIBIIATH TBOPYECTBO M BOOOpakeHHe, OBITH
VMHUIMATHBHBIM

OBnazieHNe yHUBEPCAIBHBIMU PETYISITHBHBIMU
NEWCTBUSIMU:

0) mpuHATHE Ce0s M qPYTUX JIOEH:

- NPUHUMATh MOTHMBBI M apryMEHTHl APYTUX
Joaei npu aHanuse Ppe3yJIbTaToOB
JeATENBHOCTH;

- TpU3HaBaTh CBOE NPaBO M IPaBO APYTUX
JIFOJIel Ha OIIMOKH;

- pa3BHBaTh CIIOCOOHOCTh TOHHMMAaTbh MHpP C
TIO3HIMH APYTOTO YEIOBEKA.

- OBJAJIETh YMEHHSMHU DPaboTaTh B TpYIIIE C
BBITNTIOJIHCHUEM Ppa3JInYHbIX COLIMAJIBHBIX
poneil, mIaHWUpoBaTh  paboOTy  TPYIIIBI,
palMOHAIBHO PAaCHpEenesaTh ACATEIBHOCTL B
HECTaHAAPTHBIX CUTyalusx, aJICKBATHO
OLICHMBATh BKJIQJ KaXJOr0 M3 YYAaCTHHKOB
IPYNIbBl B pEIICHHE paccMaTpHUBacMOii
MpOOIEMBI.

OK 05. OcymecTBiars
YCTHYIO M THCHMECHHYIO
KOMM yHHUKAIIHIO Ha

B 00J1acTH 3¢TETHYECKOr0 BOCIIUTAHUA |
= J3CTCTUYCCKOC OTHOLICHUC K MHPY, BKIIIOYasd
OCTCTUKY HAYYHOI'O TBOPYCCTBA, HNPUCYIICTO

- YMeTh pacro3HaBaTh (U3UUECKUE SIBICHUS
(mporteccel) W OOBSACHATHP WX HA OCHOBE
W3YUCHHBIX  3aKOHOB:  paBHOMEpHOE U
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TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu
C y4eToM OCOOEHHOCTEN
COIMAJIBHOTO u
KYJIbTYPHOT'O KOHTEKCTa

(usnueckoi HayKe;

- CrOCOOHOCTH BOCIIPHHUMATH — pa3iIUuHbIE
BHUABl HWCKYCCTBA, TPAaJWLMH M TBOPYECTBO
CBOETO M  JPYrMX HApOJOB, OUIYIIATh
HMOLUOHAIBHOE BO3/IeIiCTBIE UCKYCCTBA;

- YOeXIEHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH
W 0o0IecTBa OTEUECTBEHHOI'O W MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaHULIIHA
Y HapOIHOTO TBOPYECTBA;

- TOTOBHOCTHb K CaMOBBIP@XEHHIO B pa3HBIX

BHAAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
Ka4ecTBa TBOPYECKON JINUHOCTH.
Ogianenne YHUBEPCAJbHBIMHU

KOMMYHHKATUBHBIMY JIeiiCTBUIMM:

a) oOmIeHue:

- OCYIIECTBIISAITh KOMMYHHKAIMM BO BCEX
cdepax KU3HH;

- pacno3HaBaTb  HEB ep6aJ'H)HI)Ie CpeacTBa
06H16HI/I$I, IIOHUMAaTh 3HA4YCHUC COLHMaJIbHBIX
3HAKOB, pacro3HaBaTb MpEAIOChUIKH

KOH(JIMKTHBIX CUTYalluH M CMSTYaTh
KOH(JIUKTHI;

- pa3sBEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUS C UCIIONBb30BAHNEM SI3BIKOBBIX CPEJICTB.

PaBHOYCKOPCHHOC pr[MOHI/IHGﬁHOG JBHIKCHHUC,
CBOGO}IHOG nmaacHueE TCJaI, JOBHMIXKCHHC IIO
OKPY’KHOCTHU, UHECPUHA, B3aHMO].'[eI>iCTBHe TEII,

KosebarenpHOe JBIKEHUE, pe3oHaHc,
BOJIHOBOE JIBIDKEHUE; madhy3us,
OpoyHOBCKOE JBIKEHUE, CTpOCHHE
JKUJIKOCTEH W TBEPABIX TN, H3MEHEHHE

o0beMa Tel TpH HarpeBaHUM (OXJIAXKICHUH),
TEIIOBOE paBHOBecUe, UCIIapeHue,
KOHJIEHCalys, IUIaBJI€HUE, KPHUCTAJIM3aIus,
KUTIEHHUE, BIXXHOCTh BO3AYXa, CBSI3b CpEIHEH
KUHETHYECKOH YHEPrHU TETUIOBOTO JBHIKCHHSI
MOJIEKYT C aOCONIOTHOH TeMIepaTypoH,
TOBBIIIIEHNE ~ JIaBJIEHWsT Tra3a IIpU  €ro
HarpeBaHWU B 3aKPHITOM COCY/IE, CBSI3b MEXKIY
napaMeTpamu COCTOSTHUS rasza B
U30Ipoleccax; EKTpU3aLU Tell,
B3aMMO/IEiCTBUE 3apsIoB, HarpeBaHue
NPOBOJHMKA C TOKOM, B3aMMOJEHCTBHUE
MarHiTOB,  OJICKTPOMArHUTHAas — WHIYKIHSA,
JICHCTBIE MArHUTHOTO TMOJsi Ha TPOBOMHHK C
TOKOM " JIBIKYIIHHACS 3apsii,
JNEKTPOMArHUTHBIC KONEOAHUSI U BOJIHBI,
OpSMOJIMHEHHOE  paclHpOCTpaHEHHE  CBeETa,
OTpakKeHHe, TMpelnoMieHre, HuHTepdepeHnys,
Jubpakiys ¥ TOMSIPU3AIHs CBETA, TUCIIEPCHSI
cBera; (oroanextpuueckuii agdexT, cBeToBOE
JIaBIICHWE,  BO3HUKHOBEHUE  JIMHEHYaTOro
CIIEKTpa aToOMa BOJOpPOAA, ECTECTBEHHAs WU
WCKYCCTBEHHAs paJIMOAKTHBHOCTb.

OK 07. ConeiictBoBaThH

COXPaHEHHIO
OKpYXarole  cpensl,
pecypcocOepexeHHIo,

NPUMEHATh 3HaHHA 00
W3MEHEHUH  KJINMAaTa,
MIPUHLIUIBI OEpeXITUBOrO
MPOU3BO/ICTBA,

3¢ PEeKTUBHO
JEUCTBOBATH B
Ype3BbIYAMHBIX
CHTYalUsIX

B 00s1acTH 3K0/10rH4€CKOro0 BOCIIMTAHNSA

- copMHPOBaHHOCTH SKOJIOTHYECKOMH
KyJAbTypbl, TOHUMAaHUE BIHSHUS COLHUAILHO-
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSHHE
IIPUPOJIHOM M COLMAIBHOW Cpelbl, OCO3HAHUE
r00aJbHOrO  XapakTepa  AKOJIOTMYECKHX
npoliem;

- IUIAHUPOBAHUE U OCYIIECTBIICHUE NEHCTBUI B
OKpYXKarollel cpele Ha OCHOBE 3HAHMA LeNeil
YCTOWYMBOIO pa3BUTHUS UEJIOBEUECTBA;

- AKTUBHOE HENPUATUE AEUCTBUN, IPUHOCALIUX
BpEI OKpYXarouleil cpene;

- YMEHHE NPOTHO3UPOBATH HEOJIarONpHSTHHIE
9KOJIOTUYECKHE TIOCJIEACTBHS
NIPEANPUHUMAEMBIX JECHCTBUM, NIPENOTBPALLATE
ux

- chopMHUpPOBATH YMEHHUA MIPUMEHSATh
TOJTYYCHHBIC 3HAHUA I O6’I)${CHCHI/I${ yCHOBI/Iﬁ
NpOTEeKaHus (U3NYECKUX SBICHUI B IPHUPOIC
U Ul TIPUHATUS NPAKTHYECKUX PEIICHHI B
IOBCEIHEBHOM O KM3HHM I  OOeCIeueHUs
Oe3omacHoCTH Mpu oOpalieH!d ¢ OBITOBBIMHU
npuOOpaMu U TEXHUYECKUMH YCTPOHCTBaMH,
COXPAHEHHS 3J0POBbSI M COOJIONCHUS HOPM
HKOJIOTHYECKOr0 IOBEIEHUS B OKpYyKaroulei

cpee; IMOHUMAHHE HEOOXOIUMOCTH
NPUMEHEHUS]  JOCTIXKEHUH  QU3UKH U
TEXHOJIOT Ui TS paIroHaIBFHOT O
MIPUPOIOIIONB30BAHUS
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2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1 O0bem y4eOHOI TMCHUIJIMHBI U BUbI y4e0HO0il padoThl

Bua yueOHoii padoThI

O0BeM B yacax

2 cemecTp
O0bem 00pa3oBaTebHOI MPOrpaMMbl TUCHUTLIMHBI 144
1. OcHoBHOe coep:KaHue 9
B TOM YHCIJIC:.
TEOPETUYECKOE 00yUeHUE 64
MPAKTUYESCKUE 3aHATUS 30
2. TlpodeccuoHAILHO-OPHEHTHPOBAHHOE COIEPKAHME 38
B TOM YHCIJIC:.
TEOPETUYECKOE 00yUeHUE 24
NPAKTUICCKUE 3aHATHUSA 14
Koncyabranus 6
JK3amMeH 6

CTpyKTypa IMCHUIIHHBI

Bcero

Teopernueckoe | JlabopaTopHsbie

o0yuyeHue 3aHATHA
BBenenue. ®u3nKa u MeTOAbI HAYYHOTO MO3HAHUS 2 2 -
Pa3nen 1. Mexanuka 28 18 10
Tema 1.1 OCHOBBI KHHEMATHKH 8 6 2
Tema 1.2 OCHOBBI TUHAMUKU 10 6 4
Tema 1.3 3aKoHBI COXpaHEHUs B MEXaHUKE 10 6 4
Paznen 2. Mosekyasipuas ¢pusuka. Tepmonunamuka 18 12 6
Tema 2.1 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPHHU 6 4 2
Tema 2.2 OCHOBBI TEPMOJMHAMHKH 6 4 2
Tema 2.3 ArperaTHblie COCTOSIHHS BelllecTBa U (ha30BbIE MEPEXOJIbI 6 4 2
Paznen 3. DaekTpoanHaMuKa 30 22 8
Tewma 3.1 Dnexktpuyeckoe mone 4 4 -
Tema 3.2 3aKOHBI ITOCTOSTHHOI'O TOKa 10 6 4
Tema 3.3 DiekTpruecKril TOK B Pa3IMYHBIX Cpeaax 6 4 2
Tema 3.4 MaraurHoe 1oie 4 4 -
Tema 3.5 DniekTpoMarHuTHas UHIYKIHS 6 4 2
Pasnea 4. Kosie0auusa v BOJHBI 10 8 2
Tema 4.1 Mexanuueckue KonebaHus 6 4 2
Tema 4.2 DreKTpoMarHuTHbIC KoJieOaHus 4 4 -
Pasnea 5. OnTuka 18 12 6
Tema 5.1 Tlpupona cera 6 4 2
Tema 5.2 BoaHOBEIE CBOMCTBA CBETA 6 4 2
Tema 5.3 CrerpanbHasi TEOpUsi OTHOCUTEILHOCTH 6 4 2
Paznen 6. KBanToBasi gusnka 12 8 4
Tema 6.1 KBanrosas ornrTuka 6 4 2
Tema 6.2 ®u3uka aTOMa U ATOMHOTO SI/Ipa 6 4 2
Pa3znen 7. Ctpoenne BeeeHHoii 14 12 2
Tema 7.1 Ctpoenue COMTHEYHOH CHCTEMBI 6 6 -
Tema 7.2 DBomonus Beenennoit 8 6 2
Bceero no gucuunianxe 132 94 38
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2.2 TemaTu4yeckuii nJiaH u cojiep:kanue yueoHoi aucuuminnel YJ.02 ®usuka

HaumeHnoBanue
pa3aeioB U TeM

Conep:xanue y4eOHOr0 MaTepuana, NpaKkTHYecKue padoThl

Oobem
4acoB

®opmupyeMble
obmme u
npogeccuoHaIb
HbIe
KOMMeTeHIHH

1

2

4

BBenenne.
duznka u
METOALI

HAYYHOI'0
MO3HAHHSA

Coaep:xanue yueOHOr0 MaTepuajia

®uznka — ¢yHAaMeHTaNbHAas Hayka O TpHpoae. EcTecTBeHHOHAYYHBIN
METOJl TO3HAHWs, €ro BO3MOXHOCTH M TPaHUIBl NPUMEHHUMOCTH.
OKCHEepUMEHT W TEOpHsl B Tpollecce MO3HAHMS HPHPOIBL. MozenupoBaHue
¢usnueckux SBJIEHUH W TpoueccoB. Ponb SKcnepuMeHTa M TEOpUU B
nporecce mo3HaHus npupoasl. @usndeckas BenuurHa. OU3HUECKHE 3aKOHBI.
I'panunpl  mpuMeHUMOCTH  (U3MYECKMX 3aKOHOB U Teopuwil. [lpuHium
coorBerctBus. IloHatne o ¢usuueckoit kaptuHe Mupa. llorpemHocTn
U3MepeHnil (U3MYECKUX BEIUYHH. 3IHAYeHue Qu3uKu npu o0ceoeHuu
npogeccuii u cneyuansnocmeii CII0.

OK 03
OK 05

Paszgen 1. Mexanuka

28
(412)

Tema 1.1
OCHOBBI
KHHEMATHKH

Conep:xanue yueOHOro MaTepuajia

MexaHudeckoe — JIBIDKEHWE W €ro  BUAbL. ~ MarepuasipHas — TOYKa.
OTHOCUTENBEHOCTh MeXaHndyeckoro aprkeHus. Cucrema orcuera. [IpuHImmn
otHocutenbHocTH ['anmunes. CriocoObl onucaHus ABWXKEHUs. Tpaexmopus.
Ilymy. Ilepemeutenue. PaBHOMEpHOE NpSIMONTMHENHHOE aBUXKeHHEe. CKOPOCTb.
MrHoBeHHas U CpeiHss CKOpOCTU. Y ckopenue. [IpsMonnnelinoe 1BUKEHuE ¢
IIOCTOSSHHBIM YCKOPECHUEM. JIBI/I)KeHl/Ie C ITOCTOSTHHBIM YCKOpEHUEM
cBoOonHOrO majeHus. Pasnomepnoe Osusicenue mouKku no OKpysHCHOCHU,
yanosaa cxkopocme. lleHTpocTpemuTeNbHOE YyCcKopeHue. Kunemamuka
abconiomno meepoozo mena.

JlaGopaTopHble W NMpaKkTHYeCKHE 3AHATHUS

1 | VsydeHue nBuKeHHs Te/la 1O HAKIOHHOM M10CKOCTH

Tema 1.2
OCcHOBBI
JMHAMUHKH

Conep:xaHue y4eOHOro MaTepuaJa

OcHoBHas 3amada guHamukd. Cmima. Macca. 3akoHbl MexaHukd HproToHa.
Cuiel B mpupoze. Cuna TSDKECTH M CHJIa BCEMHPHOTO TSATOTEHHUS. 3aKOH
BCEMUPHOTro TArotenus. Ilepsas kocMuueckas CKOpOCTb. JBIUKEHUE MIIaHET U
Manbix Ten Comueunod cucrembl. Bec. HeBecomocts. Cuibl ympyroctu.
CuJjibl TpeHus.

JlaGopaTopHble M NpaKTHYECKHE 3aHSTHUS

1 | Onpenenenue koddduirieHTa TpeHns 1 KOIPPHUIUESHTA KECTKOCTH

2 Pemenne 3amaa no reme « OCHOBBI KHHEMATHUKU U TUHAMHUAKI)Y

N

Tema 1.3
3aKoHbI
COXpaHeHHsI B
MeXaHHKe

Conep:xaHue y4yeOHOro MaTepuaa

Nmnynee Tena. Ummynbe cuibl. 3aKOH COXpaHEHUS MMITyJbca. PeakTuBHOE
nBikeHue. Mexanuueckan paboma u mowinocms. Kunemuueckas snepzus.
Ilomenyuanvnaa 3nepeus. 3AKOH COXPAHEHUA MEXAHUYECKOU IHEPZUU.
PaGora cumel TsxecTH M CWIBl  ynpyroctd. KoHcepBaTHBHBIE —CHIIBI.
[IpumeHeHne 3akOHOB coxpaHeHUs. VIcronb30BaHHE 3aKOHOB MEXAHUKH Ul
OOBSCHEHUsST IBWXKEHHS HEOECHBIX TEM M IS PAa3BUTHA KOCMHYECKHX

PICCJ'ICI[OBaHPIﬁ, TpaHUIBI IPUMEHUMOCTHU KJIaCCHIECKOM MEXaHHKH.

JlaGopaTopHble M NpaKTHYECKHUE 3aHSATHUS

1 Pemenne 3amad mo teme «3aKOHBI COXpPaHCHHS B MEXaHUKE»

2 | KourponbHas pabora o reme «MexaHuKay

OK 01
OK 02
OK 04
OK 05
OK 07

Pa3nen 2. Mousieky/asipuas ¢puzuka. TepMoauHaMuka

18
(8/14)

Tema 2.1
OcHOBBI
MOJIEKYJIAPHO-
KHHeTHYeCKOMH
Teopuu

Conep:xaHue y4eOHOro MaTepuaJa

OCHOBHBIE TIOJOXEHHUS MOJICKYISIPHO-KUHETHIECKOH Teopuu. Pasmepsl u
Macca MOJEKY1T W aToMoB. bpoyHoBckoe nBmwxenune. Cunwsl u IHepzus
MeNHCMONEKYNAPHO20 83aumoodeiicmeusn. CTpoeHne ra3000pa3HbIX, KUAKAX 1
TBepAbIX Ten. MpmeampHerii ra3. [laBmenme raza. OCHOBHOE ypaBHEHHE
MOJIEKYIISIPHO-KHHETHYECKON Teopuu Tra3oB. Temnepamypa u ee usmepeHue.
TepMmomuHaMmuIeckas IIKaJja TEeMIepaTyphI. AOCONIOTHBIA HYJTb
TemmnepaTypbl. Temmeparypa 3Be3ql. CKOPOCTH IBIDKCHHS MOJNEKYT W HX
U3MepeHue. YpaBHEHUE COCTOSIHMSI HAealbHOro rasa. Msompoueccel u ux
rpaduku. ['a30BbIe 3aKOHBI. MOJIsIpHAs Ta30Bast IIOCTOSHHAS.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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JlabopaTopHble W NMpaKTHYeCKHEe 3aHATHUS

1 | Visyuenne onHOro us npoueccos

Tema 2.2
OCHOBBI
TePMOANHAMHUKH

Coaep:xanue yueOHOr0 MaTepuajia

BHyTpeHHsisi SHeprust cucTeMbl. BHYTpEHHSIT SHEprusi WIeajbHOro rasa.
Pabora n terora kak (opMbl Iepeiaun SHEpPrur. TermI0eMKOCTh. Y neNbHas
TerIoeMKocTh. KonmdecTBo TemnoTsl. YpaBHEHHME TEIUIOBOTO OajaHca.
[lepBoe Hawamo TepMoguHaMHKH. AnnabaTHBI Tporecc. Bropoe Hauano
TepMomuHaMUKU. IIpunyun Oeiicmeusa mennogou mawiunvl. Tennoevie
osucamenu. KII)l mennosozo osuzamens. Xonoounvnole mawiunsl. OxpaHa

TIPUPOJIHI.

JlabopaTopHble W NMpaKkTHYeCcKHE 3AHATHUS

Pemenne 3aJa4d 110 TCMe «OCHOBBI TCPMOANHAMUKID)

Tema 2.3
ArperatHsie
COCTOSTHUS
BeleCTBA U
¢azoBble
nepexoabl

Conep:xanue yueOHOro MaTepuajia

Ucnapenue u KoHjJeHcanusa. HachbllleHHBI m[ap W €ro CBOMCTBA.
Abconiomnas u omuocumenvbHan 61ax>cHocmov 6030yxa. llpuOopbl s
OTpe/IeNIeHNs BJIAXHOCTH Bo3ayxa. Touka pocel. Kunenuwe. 3aBHCHMOCTBH
TeMIlepaTypbl KUIEHUS OT JaBiieHHs. KpuTHdyeckoe COCTOSHHE BeIecTBa.
XapakTepucTHKa JKUAKOrO COCTOSHUS BellecTBa. [IOBEpXHOCTHBIM CIloi
KUJKOCTH.  ODHEPrus  MOBEPXHOCTHOrO  cios. bmkHMH — mOpsok.
Ilosepxnocmuoe namaxncenue. Cmauusanue. Sfenenusa na 2panuye
oHcuokocmu ¢ mMeepovIM  MeEioM. Kannaasipasle  siBJeHus.
XapakTepucTHKa TBEPIOr0 COCTOSIHMA BemiecTBa. Kpucmannuueckue u
amopguvle mena. Yupyrue CBOWCTBAa TBepAbIX Ted. 3akoH [yka.
MexaHudeckie CBOWCTBa TBepAbIx Ten. [lmactmyeckass (ocrarouHas)
nedhopmanus. Tennogoe pacwupenue meepovIx meil U HCUOKOCHIEIL.
Koagppuuyuenm nuneitnoco pacwupenus. Korgppuuuenm o06vémnozo
pacwupenusa. Yuem pacwupenus 6 mexuuke. Ilnaenenue. Yoenvnasn
mennoma naaenenusn. Kpucrammmzauus. IIpaxmuueckoe npumenenue 6
NOBCEOHEBHOUl  MHCU3HU  (PuU3UYEeCKUX 3HAHUIL O CBOIICMEAX 2a308,
JHcUOKocmeli u meepovix mel.

Pewienue 3a0au ¢ npogheccuonanvroil HanpagIEeHHOCMbIO

JlabopaTopHble M NPaKTHYECKHE 3AHATHSA

1 Pemenue 3anau o reme «Pa3oBblie NEPEXObI»

2 | OnpezeneHne XapaKTePUCTUK U BIAKHOCTU BO3/LyXa

3 | KourponbHas pabora no reme «MorekyisipHast pu3uka.
TepmoarHaMuKa»

[EEN

Pazgen 3. DaexTpoamHamMuka

30
(12/6)

Tema 3.1
JJIeKTpUYecKoe
noje

Conep:xaHue y4eOHOr0 MaTepuaJa

Dnexmpuueckue 3apA0bl. DIEMEHTAPHBIIN SIEKTPHUCCKUNA 3apsia.

3akon coxpamnenusa 3apaoa. 3axon Kynona. DnexTpudeckas MOCTOSHHAS.
Onexrpuueckoe mone. HanpspkeHHOCTh 3nekTpuyeckoro mons. [Ipusimmn
cynepnosuuuu noneil. IIposoonuku é snekmpuueckom none. Juinekmpuxu
6 2nexkmpuueckom none. Ilonapusayus oOurnexmpukos. Pabotra cun
anekTpocTatideckoro nons. Ilorenuwan. Pasnocms nomenyuanos. Ceasw
MeNHCOY HaAnPANCEHHOCMbIO U PAZHOCHIBIO NOMEHUUATI08 INEKMPULECKOZO0
nona. Inekmpoemrocms. Eounuyvt nexmpoemxocmu. Konoencamopui.
Coeounenue KoHOeHcamopoé 6 Oamapero. DHEPrUs 3apsHDKEHHOTO
KOHAEHcaTopa.  Juepeusa  dnekmpuyeckozo  nonsa.  Ilpumenenue
KOHOeHCcamopoe.

Pewenue 3a0au c npogheccuonanvHoil HaNPAGIEHHOCMBI).

4

Tema 3.2
3aKoHbI
MOCTOSTHHOTO
TOKA

Conep:xkaHue y4eOHOro MaTepuaJa

VYcnoBus,  HeoOXOmWUMbIE AT  BO3HHKHOBEHHS M TOIJEPKAHUS
aneKkTpudeckoro Toka. Cuia TOKa M IDIOTHOCTh TOKa. 3akon Oma o0na
yuacmka uenu. 3AGUCUMOCHIL INIEKMPUYECKOZO0 CORPOMUGIEHUA OM
Mamepuana, ONUHbL U NAOWAOU HOREPEUHO20 CeYeHUs NPOGOOHUKA.
3agucumocms  INEKMPUUECKOZ0  CONPOMUGIEHUA  HNPOBOOHUKOE  OMm
memnepamypel.  Temnepamypuuvlii  Kodppuyuenm  conpomuenenus.
Csepxnpogooumocms. Paboma u mownocmy ROCHMOAHHOZ0 MOKA.
Tennoeoe oeiicmeue moka. 3akon /Dcoyna—/lenya. Inekmpoosurcyuian
cuna ucmounuka moka. 3akon Oma ona nonnou yenu. Inekmpuueckue
yenu. Ilapannenvnoe u nocnedosamenvnoe coeounenue npPo6OOHUKOE.
3akonwvt Kupxzogha ona yzna. Coedunenue UcCmo4HUKO08 INeKMpPUyecKoil

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Inepzuu 6 bamapeio.
Pewenue 3a0au c npogheccuonanvholi HANPAGIEHHOCMbIO

JlabopaTopHble W NMpakTHYeCKHE 3aHATHUS

1 | Usmepenue DJ]C u BHYTPEHHETO CONPOTHUBIICHHS UCTOYHUKA TOKA

2 I/ICCHGZ[OBaHI/Ie 3aBUCUMOCTHU MOIIHOCTH JIaMIIbl HaKaJIMBaHHA OT
HaIPsOKCHUS Ha €€ 3aXKNUMax

Tema 3.3
DJIeKTpUYecKmi
TOK B
Pa3INIHBIX
cpeaax

Coaep:xanue yueOHOr0 MaTepuajia

Dnekmpuueckuii MoK 6 Memannax, 6 INeKMpPoIumax, 2a3ax, ¢ 6axKyyme.
Onekmponus. 3axon Inexkmpoauza @Dapadesa. Inexkmpoxumuueckuil
Ixeusanenm. Buowvt zazoevix pa3padoe. TepMOdIIEKTPOHHAS HMUCCHSL.
[Tnasma. nexmpuueckuit mox 6 noaynposoonuxkax. CoOCTBCHHas U
MpUMecHast poBomuMocTH. P-n mepexon. Ilpumenenue noaynposoonuxos.
Ilonynpoeoonukoesvie npudopboi.

JlabopaTopHble W NMpakTHYeCKHE 3aHATHUS

1 | Pemenne 3a1a4 110 TEME ((:)JIGKT‘pI/I‘IeCKI/Iﬁ TOK B Pas3/IMYHbIX Cpeaax»

Tema 3.4
MarnuTtHoe
moJie

Conep:xanue yueOHOro MaTepuajia

BekTop WMHAYKIMM MAarHWTHOrO moist. HampsykKeHHOCTh MarHUTHOTO TIOJISAL.
JeiicTBe MarHUTHOrO TOJS Ha MPSMOJUHEHHBIH MPOBOJAHMK C TOKOM.
BzaumoneiictBue TokoB. Cuna Amnepa. Ilpumenenue cunvl Amnepa.
MaruauTHbli TOTOK. PaboTa MO MEpeMENICHHI0 MPOBOJHHMKA C TOKOM B
MAarHUTHOM MoJie. [IeficTBHEe MarHUTHOTO MOJIS Ha JIBHXKYIIUAKCS 3apsil.

Cuna Jlopenua. Ilpumenenue cunvt Jlopenya. OnpeneneHue yAeIbHOTO
3apsana. Maznumnste ceoiicmea eeujecmea. Maznumnaa nponuyaemocme.
ConHeyHasi aKTUBHOCTh ¥ e€ BIIUSHKE Ha 3eMiTr0. MarHuTHbIe OypH.
Pewienue 3a0au ¢ npogheccuonanvnoil HanPaAGIEHHOCMBIO.

Tema 3.5
JIEKTPOMArHUT
-Hasl HHAYKIHUS

Conep:xkaHue y4eOHOro MaTepuaJa

SIBneHne  3JeKTpoMarHuTHOM  uHAyKuuH. IlpaBmio Jlenma. 3akoH
3JIEKTPOMArHUTHOM WHIAYKIMHU. BuxpeBoe nsnektpuueckoe mone. IC
UHAYKIAHA B ABIDKYIINXCSL IPpOBOJHHKAX. SIBnenue CaMOMHAYKIHH.
WHAyKTUBHOCT.  ODHEpPrus MAarHUTHOIO IO  ToKa.  B3anMoCBs3b
3IEKTPUYECKUX M MAaTHUTHBIX MTOJIeH. DJIEKTPOMArHuTHOE I0JIE.

JlabopaTopHble M NPAaKTHYECKHE 3AHATHSA

1 | V3yuyeHue SBICHUS DJICKTPOMArHUTHON MHIYKITUN

2 | KourponbHas pabora no reme «DJIeKTPOJAUHAMHUKA

Paznen 4. Kosiedanusi u BOJIHBI

10

Tema 4.1
Mexanudeckue
KoJIeOaHus 1
BOJIHBI

Conep:xanue y4eOHOro MaTepuaJa

KonebarensHoe nBwkenue. [apmonuueckue koneOanus. CBoOOnHbIC
MexaHudyeckue konebOanus. IlpeBpalneHne >HEpPrHH NpU  KoiieOaTelIbHOM
npwkeHnd.  CBOOOIHBIE — 3aTyXalolmlue  MEXaHHYECKHEe  KOoJeOaHHMs.
Marematuueckuii  MaATHUK. lIpyXuHHBII  MasTHUK. BbIHYXI€HHBIE
MexaHu4deckne KkoiebaHus. Pezonanc. [lomepeunsle W MpoJONIbHBIE BOJHEIL.
XapaKTepUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBL. YJIBTPa3BYK M €r0 MPUMEHECHHUE.

(1)
2

JlabopaTopHble M MpaKTHYeCKHE 3aHATHSA

1 Omnpenernenne yCKOpeHus CBOOOTHOr0 MaIeHUs C TOMOIIIBIO
MaTEMATHYECKOTrO MasTHHKA

Tema 4.2
DJIeKTPOMATrHUT
-Hble KOJIeOaHusI
H BOJHBI

Conep:xkaHue y4eOHOro MaTepuaJa

CBobOonmHBIE d3IEKTpOMarHUTHBIE KonebOauus. I[IpeBpamieHwe >Heprum B
KoJe0aTenbHOM KOHTYpE. ®dopmyna Tomcona. 3aryxarorme
3JIEKTPOMAarHUTHBIE KOJIeOaHMS. I'eneparop HE3aTyXarolmx
9JIEKTPOMArHUTHBIX KONEOaHUH. BBIHYXIEHHBIE JJIEKTPUUECKHE KOIEOaHMS.
IIepemennslii Tok. ['eHepaTOp nepeMeHHOro Toka. EMKOCTHOE U MHAYKTUBHOE
COIPOTHBIICHUS TIEPEMEHHOTO TOKa. AKTHBHOE COINpOTHBIIEHHE. 3akoH Oma
JUIA DJIEKTPUYIECKOW IIemu TMepeMeHHOro Toka. Pabora W MOIIHOCTB
MIEPEMEHHOT0 TOKa. Pe30oHaHC B JIeKTpuYecKoi memu. TpaHcopMaTopsl.
Toku BbICOKOM uacTtoThl. IlomydeHue, mnepenaya U paclpelesieHHue
JJIEKTPO’HEPTHH. JEKTPOMAarHUTHOE TI0JI€ KaK OCOOBIM BHJ MAaTEpHH.
DOnekTpoMarHuTHEIE BONHBEL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOIH. BuOpaTop
Iepma. OtTkpeITEIA KONMebaTenbHBIE KOHTYp. W300perenme pammo A.C.
ITonoBeiM. IlonsATHe o0 pammocBs3u. IlpuHuun paauocsszu. IlpumeHenue
9JIEKTPOMAarHUTHBIX BOJH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07

Pazgen 5. Ontuka

18
@)

OK 01
OK 02
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Tema 5.1
IIpupona cBera

Coaep:xanue yueOHOr0 MaTepuajia

Toueunbii ucTouyHUK cBeTa. CKOPOCTh PACIPOCTPAHEHUS] CBETA. 3aKOHBI
oTpakeHUss u mpenomieHus cBera. CoJHEUHble M JIYHHBIE 3aTMEHUS.
[puanun [Noiirenca. [Tonnoe orpakenwue. Jlunzel. I[locTpoenne n3o0paxeHus
B JuH3ax. DopMmyna TOHKOM JUH3bl. YBenuueHue JuH3bl. [7a3 kak
onTudeckas cuctema. OnTHdecKne IpruOOpEI. TeTeCKOIhI.

Cuna cBeta. OCBEIIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH.

3adauu ¢ npogheccuonanvroii HANPAGIEHHOCHILIO.

JlaGopaTopHble W NMpakTHYeCKHE 3aHATHUS

1 Onpe;[eneHI/Ie TIOKa3aTeCJid NPECJIOMJICHUA CTCKIIA

2 | Onpenencare GOKYCHOTO PACCTOSHUS U ONTHYCCKON CHIIBI TOHKOU
JIUH3bI

Tema 5.2
BouanoBrlie
CBOICTBA CBeTa

Conep:xkanue yueOHOro MaTepuajia

Wnrepdepennns ceera. KorepeHTHOCTh CBETOBBIX Jrydeil. InTepdepenums B
TOHKHUX TieHkaX. Kosipua HetoTona. Mcnons3oBanue nunrepdepeHnm B
Hayke U TexHuke. [{ndpakius ceera. J(ndppakius Ha MIenu B MapauienbHbIX
nyqax. [ndpakiponnas pemerka. [lonspuzanust nonepeyHbIX BOJIH.
INonspuzanus cera. J[BoiHOE MydenperoMiIeHuUe.

Ionspounel. Aucnepcus cBera. Buns! usnyuenuil. Buasl criektpoB. CriekTpsl
ucnyckanusa. Crextpsl nornomenus. CriekTpaiabHbii aHanu3. CriekTpajibHble
KJIacChl 3Be3/1. YIbTpaHOIETOBOE U3ITyUSHHUE.

Hugpaxpacnoe uznyuenue. Pentrenockue nyuu. X npuposa u cBoicTa.
[IIkaa 3MeKTPOMArHUTHBIX M3JTydeHUH.

JlaGopaTopHble W NMpPaKkTHYeCKHE 3AHATHUS

1 OnpeeneHre AJIMHBI CBETOBOM BOJHBI C TIOMOIIIBIO JH(paKIIHOHHON
pELICTKH

Tema 5.3
CnenuanbHast
Teopust
OTHOCHTEJIBLHOCT
u

Conep:xkaHue y4eOHOro MaTepuaJia

JIBimkeHne co CKOpOCThIO cBeTa. IlocTymaTel TEOpUHM OTHOCHUTENBHOCTH H
ClleICTBUS W3 HUX. VIHBapHaHTHOCTh MOAYJS CKOPOCTH CBETa B BaKyyMe.
OHeprus 1mokos. CBsi3b Macchl U DHEPTMHU CBOOOIHOM YaCTHUIIBI. DJIEMEHTHI
PENIATUBUCTCKON JUHAMUKH.

JlabopaTopHble M NPAaKTHYECKHE 3AHATHSA

1 | Pemenue 3amad o teme «CrieianbHast TCOPHUsI OTHOCUTECIILHOCTN))

OK 03
OK 04
OK 05

Paznen 6. KBantoBasi ¢pusuka

12
(4/2)

Tema 6.1
KBanrToBasi
ONTHKA

Cojnep:xkanue yueOHOro MaTepuaja

KsanroBass rumoreza Ilmanka. TemnoBoe wu3mydenue. KopmyckynspHo-
BOJIHOBOW ayanusM. DoroHsl. I'unoresa ne bpoisie 0 BOIHOBBIX CBOMCTBaXx
yactun. CooTHomeHne HeompeneneHHocreil ['eiizenGepra. Jlapnenue cBera.
Xumnueckoe aerictsue csera. OmnbiTel [1. H. Jlebenesa m H. U. Basunosa.
Domorppexm. Ypasuenue Jiinwmeiina ona omorgppexkma. Buewnuii
omornekmpuueckuii  pghexm. Buympennuit  pomosppexm. Tunwl
omornemenmos. Ilpumenenue pomoaghghekma.

JlabopaTopHble M NPaKTHYECKHE 3AHATHSA

1 | Pemrenne 3agau nmo reme «KBaHTOBAs ONTHKA»

Tema 6.2
duszuka aToma u
aTOMHOIO siApa

Conep:xkaHue y4eOGHOIro MaTepuaia

Pa3zBuTHe B3rIsAIOB Ha CTpoeHME BemiecTBa. Monenu CTpOEHHsS aTOMHOTO
siapa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoJa. SlaepHass MOAETb
atoma. Omeiter D. Pesepdopma. Momens atoma Bomopoma mo H. Bopy.
KsantoBeie mocrymatel bopa. Jlazeper.  PamnoaktuBHOCTB.  3aKoH
pazMoaKTUBHOTO paciiazia. PaanoakTHBHBIE TPEBPALICHHS.

CrocoObl  HAOMIOAEHUS W PETHCTPAlUM 3apsDKEHHBIX dYacTHl. DQQeKt
Bapunosa — UepenkoBa. CTpoeHne aToMHOTO siipa. JledexT mMaccel, SHeprus
CBA3M U YCTOMYMBOCTb AaTOMHBIX sAep. SlnepHele peakuuu. SnepHas
SHEepreTuKa. JHEPreTHYEeCKHW BBIXON SICPHBIX peakimii. VckyccTBeHHas
panuoakTUBHOCTE. JlemeHne TsxenbIx spep. LlemHast spaepHas peakius.
VYnpasnsemas uenHas peakuus. SIaepHeiil peaktop. TepMOsIEpHBI CUHTES.
Oneprust 3Be3x. [lomydeHne paguioakTUBHBIX W30TONOB M WX NPHMEHEHHE.
Buonornueckoe meHCTBHE pPaIMOAKTUBHBIX HW3IyYCHHH. OJIeMeHTapHbBIE
YaCTHIIBL.

Pewenue 3a0au ¢ npogheccuonavholl HARPAGIEHHOCMBIO.

JlaGopaTopHble M NPAKTUYECKHUE 3aAHSATHUS

1 | Konrponsnas pabora no teme «Konebanust n Bonusl. OnTHKa.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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| | KBanToBas ontuka»

Paznen 7. Ctpoenue Beenennoii 14 OK 01

Tema 7.1 Conep:xanue yueOHOIr0 MaTepuaJa 6 OK 02
Crtpoenne Conneynas cucrema. [lnaHeTsl, UX BUANMOE BIXKEeHHE. Maible Tena OK 03
CoJtHe4yHOI conHeuHol cucteMbl. Cuctema 3eminsi—Jlyna. Connue. ConHeuHas OK 04
CHCTEMBbI aKTUBHOCTb. Vcrounuk sHepruu CosHua U 3BE3.
Tema 7.2 Conep:xanue y4eOHOI0 MaTepuaJa 6 OK 05
JBoJouns 3BE31BI, WX OCHOBHBIC XapakTepucTHkH. COBPEMEHHBIC TPEICTABICHUS O OK 07
Bceaennoii MpOUCXOXkAEeHUH U 3Bomonuu ConmHuma M 3BE3A. OTambl JKM3HHU 3BE3N.

Mnieunsiit Ilyte — Hama [anaktuka. Tumbl ramaktuk. Paavoranaktuku u

kBa3apbl. Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa0O6ma. Teopus

Bornbioro B3peiBa. MacnirabHas ctpykrypa Beenennoil. MerarangakTuka.

JlaGopaTopHble W NMpakTHYeCKHE 3aHATHUS

1 | W3yuenne xapakTepUCTHK 3Be3. V3yueHne KapThl 3BE3JHOT0 Heba 2
BCEI'O | 132
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3 YCJIOBHUSA PEAJIN3ALIAU ITIPOTPAMMBI YYEFHOM JUCIHATLIAHBI

3.1 MarepuajbHo-TeXHUYecKass 0a3a, HeoOXoAuMasi [JIsi  OCYIIECTBJICHUSA
00pa30BaTeJbLHOIO NMPOLECCA 10 TUCHUIINHE

Peanuzanus yueOHO# aucuuminuHbl Pusnka TpeOyeT Haiuuyusi ydyeOHOro kabuHeTa s
MIPOBEJICHUSI TEOPETUYECKUX M MPAKTUYECKUX 3aHATUN U J1abOpaTOPUI0 COOTBETCTBYIOIIETO
npodus.

Peanuzanus y4yeOHOW AMCHMIIMHBI OCYHIECTBISIETCS B CHEUUAIbHO OOOpPYIOBaHHOM
KaOMHEeTeeCTECTBEHHOHAYYHBIX IUCLUHUILINH, KOTOPBIA BKJIIOYAET B CEOS:

MYJIbTUMEINA KOMIUIEKT (MyJIbTUMEINUAIIPOCKTOP U IKpaH),
KOMIIBIOTED,

J0cKa yueOHas,

y4ueOHast MeOeb.

O6opynoBanue yueOHOro kKabuHeTa:

. Komrmnekr a1 mabopatopHOTro MpakTHKyMa IO ONTHKE,

. Kommnekr mig nabopatopHOro npakTukyMa Mo MeXaHUKe;

. KomMrmiekr 11 mabopaTopHOro MpakTUKyMa Mo MOJICKYJISIPHON (PU3KUKE M TEPMOIMHAMUKH,
. Komrmekr myis mabopaTopHOro MpakTUKyMa I10 3JICKTPUICCTRY;
. KoMmnekT HarIsiqHbeIX TOCOOM IS IIOCTOSTHHOTO MCITOJIb30BaHHUS;
Komruiekt moptpetoB it ohopmiieHUsT KaOUHETa;

KOMITIEKT AeMOHCTPAIIMOHHBIX YUeOHBIX TAOHII.

. AMriepmeTp 1a00paTOpHbIN;

. BoneT™meTp nmaGopaTopHBI;

0. KonopumeTp ¢ HaOOpOM KaJTOpUMETPUUECKUX TEIT;

1. TepmomeTp 1a0OpPaTOPHBIIA;

12. bapomeTp-aHepous;

13. T'enepaTop 3BYKOBOI;

14. Turpometp (TICUXpPOMETP);

15. I'py3 HabOpHBIi;

16. JInHAaMOMETp IE€MOHCTPAIlMOHHBIH;

17. KoMIIIeKT mocyapl JEMOHCTPAITMOHHOW CIIPUHAITICKHOCTIMU;
18. MaHoMeTp KUJIKOCTHON JEMOHCTPAITMOHHBIH;

19. MeTp neMoHCTpallMOHHBIH;

20. MUKpOCKOIT IEMOHCTPAITMOHHBIH;

21. lllTaTuB AEMOHCTPAIIMOHHBIN (DU3NICCKHUIA;

22. DNeKTPOIUINTKA;

23. HaGop neMOHCTpaIMOHHBIA 0 MEXaHUYECKUM SIBJICHUSIM;

24. HabGop neMOHCTpAIIMOHHBINA M0 TUHAMUKE BpallaTeIbHOTOIBHKCHHUS;
25. HaGop neMOHCTpaIMOHHBINA IT0 MEXaHUYECKUMKOJICOaHUSIM;
26. HaGop neMOHCTpaIlMOHHBIA BOJIHOBBIX SBJICHUI;

27. Benepko Apxumena,

28. Habop Ten paBHOTO 00BEMA;

29. HabGop Ten paBHON MaccChl;

30. ITpubop g neMOHCTpaAIUU aTMOC(EpHOTO AaBJICHNUS,

31. Peryar meMoHCTpaImOHHBIH;

32. Cocypl cOOOMIAIOIIHECS;

33. CrakaH OTJIMBHOW JEMOHCTPAIIMOHHBIN;

34. Illap ITackans;

P2 O©ONO 0N WN —
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35. HaGop neMoHCTpanrOHHBIHN 110 MOJEKYIISIPHON (PU3UKE UTETIOBBIM SIBJICHUSM;
36. HaGop neMOHCTpallMOHHBIN IO Ta30BBIM 3aKOHAM;

37. HaGop xanmmuisipos;

38. TpyOka nyst AEMOHCTpAIMK KOHBEKIIUU B KHUIKOCTH;

39. BEICOKOBOJIETHBIN HCTOYHUK;

40. KoMIIieKT mpoBo/IOB;

41. Maraur n1yroo0pasHblii;

42. Maraur MmoJIOCOBOW JIEMOHCTPAITMOHHBIN;

43. Habop mo W3y4eHHI0 MarHUTHOTO TIOJIsT 3eMIIH;

44, HaGop neMOHCTpallMOHHBIN TT0 MAarHUTHOMY TOJIOKOJIBIIEBBIX TOKOB;
45. Habop 1eMOHCTpallMOHHBIN 110 OJTYNPOBOIHUKAM;

46. HaGop neMOHCTpaIllMOHHBIN MO0 TOCTOSHHOMY TOKY;

47. HaGop neMOHCTpalMOHHBIN 1O 3JIEKTPOINHAMUKE;

48. HabGop nnst ieMOHCTpAIlMi MarHUTHBIX MOJIEH;

49. TpancdopmaTop yueOHbIH;

50. ITaymouka cTeKJISIHHAS;

51. ITaymouka >00HHUTOBAS;

52. CtpenKku MarHuTHbIE Ha ITaTHBAX;

53. CynTaH 3JeKTpOCTaTUYECKUA;

54. DneKTpoOMarHuT pa300pHbIN;

55. HaGop neMoHCTpaIlmOHHBIN M0 T€OMETPUIECKON ONITHKE.

3.2.AndopmannoHHoe odecredeHne 00ydeHust

3.2.1 OcHoBHas qUTEpPATypa

1. Bacunnes, A. A. ®usuka. ba3oBsiit ypoBenb: 10—11 kmaccel : yueOHUK IS CPETHETO
obmrero oopazoBanusi / A. A. Bacunnwes, B. E. ®enopos, JI. [{. XpamoB. - 2-¢ u3 ., ucmp. 1 JOIL. -
MockBa : HOpaiir, 2023. - 211 c¢. - (OOmeobpa3oBarenbublii 1mukia). - URL:

https://urait.ru/bcode/530393 . - Pexxum moctyma: ajis aBTOpuU3. mojb3oBareiei. - ISBN 978-5-
534-16086-4. - TekcCT : 2JIeKTPOHHBIH.

2. Mskumes, I'. 5. @usuka. 10 knacc. ba3oBelii U yrinyOJIeHHBI YPOBHU : YUCOHUK IS
obmreobpa3oBaTenbHbix opranuzamuii / I'. SI. Mskume, b. b. byxosues, H. H. Cotckuii ; mox
penakuueit H. A. ITapdentreBoit. - 10-e uzn., crep. - Mocksa : IIpocBemenne, 2023. - 432 c. -
(Knaccuueckmii kypce). - ISBN 978-5-09-103619-0 . - TekcT : HemocpeaACTBEHHBIH.

3. Msakumes, . S.®uszmka. 11 kmacc. ba3oBbiii u yriyOneHHBIM YpPOBHU : Y4eOHUK s
obmeoOpazoBaTenbHbix opranuzanuii / I'. . Msxumes, b. b. Byxosues, B. M. Hapyrus ; non
penakuueit H. A. ITapdentreBoii. - 11-e u3n., crep. - Mocksa : IIpocBemenne, 2023. - 432 c. -
(Knaccuueckmii kypce). - ISBN 978-5-09-103620-6 . - TekcT : HEmOCpeACTBEHHBIH.

4. ®usuka. 10 xiacc. ba3oBblit ypoBenb : yueOnuk / I'. S. Msaxumes, M. A. Ilerposa, C. B.
CremnanoB [u ap.]. - 4-e usn., crep. - Mocksa : [Ipocsemenune, 2022. - 400 c. : w1 - ISBN 978-5-
09-087863-0 : 1046 p. 00 k. - TekcT : HEMOCPENCTBEHHBIH.

®wusuka. 11 kiacc. ba3osiii ypoBens : yuebHuk / I'. 1. Mskumes, M. A. [lerposa, O. C.
YronbHHUKOB [u Ap.]. - 4-e u3n., crep. - Mocksa : [Ipocsemenue, 2022. - 400 c. : w1 - ISBN 978-
5-09-087865-4 . - Tekcr : HEMMOCPEACTBEHHBIN.
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https://urait.ru/bcode/530393

3.2.2 JlonoiHUTeIbHAS JINTEpaTypa

1. T'opnau, B. B. ®usuka : yueOHoe mocobue /jis cpeHero npodeccuoHaabHOro oopa3zoBanust /
B. B. I'opnau. — 2-e u3a., ucnp. u gon. — Mocksa : U3natensctBo HOpaiit, 2024. — 215 c.
— (IIpodeccuonanproe ob6pazoanme). — ISBN 978-5-534-09366-7. — Tekcr
anekTpoHHeld  //  OOpasoBarenbHass  miatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539343

3.2.3 Ilepuoauyeckue U3TaHUS

1. Bompockl uctopuu, ecrecTBO3HaHusA U TeXHUKH. - URL:
https://dlib.eastview.com/browse/publication/673

2. EcrectBennbie Hayku. - URL: https://znanium.com/catalog/magazines/issues?ref=f3c77b93-
239e-11e4-99¢7-90b11c31de4dc

3. Hayxka u mixona - URL:https://dlib.eastview.com/browse/publication/79294/udb/1270

4. Tlpobnembl coBpemeHHOro oopazoBanus - URL:
https://dlib.eastview.com/browse/publication/18848/udb/1270

5. ®wusuka B mkone. - URL: https://dlib.eastview.com/browse/publication/92106

6. dusuka mig mkonsHukos. - URL: https://dlib.eastview.com/browse/publication/92228

3.2.4 TlepeyeHb pecypcoB HHGOPMANMOHHO-TEIeKOMMYHUKANMOHHOH ceTn «VHTepHeT»,
HE00X0IMMBbIX /IJISI OCBOCHUS M CIUIIIMHbI

OBC «Yuusepcurerckas oudmuoreka ONLINE»: caiit. — URL:http://biblioclub.ru
OBC UsznarenbcTBa «Jlawpy: caiit. — URL:http://e.lanbook.com

DBC «lOpaiit»: caitr. ~URL:https://urait.ru/

3BC «BOOK.ru»: caiit. — URL: https://www.book.ru

9BC «ZNANIUM.COM»: caiit. — URL: https://www.znanium.com

Basbl nanubix kommanuu «Mct Berow: caiit . —URL: http://dlib.eastview.com
Hayunas snextponnas 6ubaroreka «eLabrary.rux: caiit. — URL: http://elibrary.ru/
) DnekTponHas oubnuoreka "M3narensckoro goma "I'pedbennuxon". - URL:
http://www.grebennikon.ru/

9. Yuusepcuretrckas nHpopmarmonHas cucrema POCCUS (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10.  "Jlextopuym TB" - Buneonekiuu Beaymux jJekropoB Poccun. - URL:
http://www.lektorium.tv/

11. baza y4eOHBIX IUTAaHOB, Y4€OHO-METOIUUECKUX KOMILJIEKCOB, IyOIMKAIUA U KOHGEPEHITUH
Ky6I'Y. - URL: http://docspace.kubsu.ru/

12.  Poccuiickoe oOpa3zoBanue [Denepanbhbiii moprtain]. - URL: https://www.edu.ru/
13.  HOC «Mos mkomnay: cait.- URL:https://myschool.edu.ru/

ONOOA LN
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUITJIMHBI

Kontposns u OLICHKaA
MPUOOPETEHHBIEOOYYAIOIIUMUCS

PaCKpBIBAOTCSA
yMEHUH,

qepes
HamnpaBJICHHbIC

YCBOCHHBIE
Ha  (opMHUpOBaHUE

3HAHUA u
o0mmx

unpodeccuoHanbHbIX KoMrneTeHnii. KoMmnereHunn 101 KHbI ObITh COOTHECEHBI CIPEIMETHBIMU
pe3ynbraramMu. JlJIss KOHTPOJS M OLEHKH pPE3yJbTaTOB OOYyYEHMSINPEINOAaBaTellb BbIOMpAET
(OpPMBI 1 METOIBI C YYETOM NMPOPECCUOHATU3ALNH 00YUEHHSIIO IPOrpaMMe AUCLUTIITUHBIL.

Konx u HaumeHoBaHME (HOPMHUPYEMBIX
KOMIIETEHIIHIA

Pasnen/tema

Tun oLleHOYHBIX MEPONPHUATUI

OK 01. Beibupath crioco0b! pemenus Pazpmen 1. Temsr 1.1, 1.2, 1.3
3a/1a4 MPOQEeCCUOHATBHOM JCATEITHEHOCTH Pazpmen 2. Temnr 2.1, 2.2, 2.3
MIPUMEHUTETHHO K Pa3IUYHBIM Pazgen 3. Temnr 3.1, 3.2,3.3,3.4,3.5
KOHTEKCTaM Paznen 4. Temr1 4.1, 4.2

Paznen 5. Temnr 5.1, 5.2, 5.3

Paznen 6. Temrr1 6.1, 6.2

Paznen 7. Temnr 7.1, 7.2
OK 02. MWcnons3oBath coBpemennbie | Pasgen 1. Tems 1.1, 1.2, 1.3
cpencTBa TIOMCKa, aHanM3a u | Pazpen 2. Tems1 2.1, 2.2,2.3
HHTEpIpeTanuu nHpopmarmm, u | Paznmen 3. Tems1 3.1, 3.2,3.3,3.4,3.5
nHpopmanmonHele  TexHomoruun s | Pazpmen 4. Tembi 4.1, 4.2
BBINOJHEHHs 3aaad npodeccronanbHo | Pasmen 5. Temsr 5.1, 5.2, 5.3
JIeATETLHOCTH Pazgen 6. Temnr 6.1, 6.2

Pasnmen 7. Temer 7.1, 7.2
OK 03. IInanupoBaTh U peaan30BbIBATh Pasgen 1. Temer 1.1,1.2, 1.3
coOCTBEeHHOE MPO(ecCHOHATBHOE U Paznen 2. Temsr 2.1,2.2,2.3
JINYHOCTHOE Pa3BUTHE, Pasnen 3. Temsr 3.1, 3.2, 3.3,3.4,3.5
HpEATNPUHUMATENBCKYIO IeSITETHHOCTD B Paznen 7. Tems1 7.1, 7.2
npodeccuoHaNBHOM chepe, HCI0Th30BaTh
3HaHMs 10 (PUHAHCOBOM rPaMOTHOCTH B
Pa3IHYHBIX KU3HEHHBIX CUTYAIHIX
OK 04. D¢ddexruBHo B3aumoneiictBoBats | Pazpgen 1. Temsr 1.1, 1.2, 1.3
1 paboTaTh B KOJJICKTUBE U KOMaH| Paznen 2. Temsr 2.1, 2.2, 2.3

Pasnen 3. Temnr 3.1, 3.2, 3.3, 3.4, 3.5

Paznen 4. Temn1 4.1, 4.2

Paznen 5. Temsr 5.1, 5.2, 5.3

Paznen 6. Temrr1 6.1, 6.2

Pazpgen 7. Temr1 7.1, 7.2
OK 05. Ocymectuate yctHyio u | Pazgen 1. Temsr 1.1, 1.2, 1.3
MMUCbMEHHYIO KOMM yHUKAITHIO Ha | Pazmen 2. Temsr 2.1,2.2,2.3
rocygapcTBeHHOM  s3bike  Poccuiickoit | Pazmen 3. Temsr 3.1, 3.2,3.3,3.4,3.5
Oenepain ¢ yuerom ocobeHHocreit | Paznen 4. Temsr 4.1, 4.2
COLIMANIBHOTO U KYThTYPHOI'O KOHTEKCTa Pazgen 5. Temnr 5.1,5.2,5.3

Pazgen 6. Temn1 6.1, 6.2

Pazpgen 7. Temr1 7.1, 7.2
OK 07. CozmeficTBOBaTh COXPaHEHHIO Pazgen 1. Temsr 1.1,1.2, 1.3

OKpYXaIoUel cpenpl,
pecypcocOepexeHuIo, IPUMEHITh 3HAHUS
00 M3MEHEHUH KIINMATa, IPUHITHIIBI
OepekIIMBOrO POU3BOJCTBA, 3P HEKTHBHO
JIEICTBOBATDH B UPE3BbIUAMHBIX CUTYaLHIX

Pasnen 2.
Pasnen 3.
Pasnen 4.
Pasnen 6.
Paznen 7.

Temsr 2.1,2.2,2.3

Temsr 3.1,3.2,3.3,3.4,3.5

Temr1 4.1, 4.2
Temr1 6.1, 6.2
Temr1 7.1, 7.2

- YCTHBIN CUET;

- (hpOHTANTBHEIH OTIPOC;

- OLIEHKa KOHTPOJIbHBIX padoT;

- HaOmoZieHre 3a XO/IOM BBITIOJNIHEHUS
J1a00paTOPHBIX PadoT;

- OIICHKAa BBIMOJHEHHs J1a00pPaTOPHBIX
pabor;

- OLEHKa MpakTHYecKux  pabor
(perieHusT KadeCTBEHHBIX, PACUYCTHBIX,
npoeccroHAIbHOOPHEHTHPOBaHHBIX
3aj1a4);

- OLIEHKa TECTOBBIX 3aJJaHUIA;

- HaOIIofEeHNEe 3a XOAOM BBINOIHEHUS
I/IHJII/IBI/I)IyaHI)HI)IXHpOGKTOB N OLCHKa
BBIINTOJITHECHHBIX ITPOCKTOB,

- OLICHKa BBIIIOJIHEHUA JOMalIHUX
CaMOCTOSITENTbHBIX PaboT;

- HaOJIIOJICHUE U OLICHKA PEelIeHHs Keiic-
3a/1a4;

- HaOJIFOJICHUE U OLIEHKA JICJIOBOW MIPBI;
- DK3aMeEH.

Kpumepuu ouenxu pezynomamos ooyuenusn
KouTpons u ormeHka pe3ydbTaTOB OCBOCHHMS YYEOHON MMCIMILTUHBI OCYIIECTBISETCS
MpernoaBaTeieM B MpOIEecce MPOBEACHUS MPAKTUIECKUX paboT, TeCTUPOBaHUS, coOOECeIOBAHMUS
M0 pe3yjbTaTaM BBIMOJIHEHHS JIA0OPATOPHBIX PaboT, a TakkKe pelIeHUs 3aaad, COCTaBJICHUS
pabounx TabIUIl U TOATOTOBKH COOOIIECHUH K YPOKY.
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YCTHBIN ONPoC. YCTHBIA OTBET — ATO Pa3BEPHYTHIM PacCKa3, BKIOYAIOINNA TEOPETUYECKHE
MaTepHalibl U IPUMEPHI UX MPUMEHEHUs. Y TOBIETBOPUTEIbHAS OLEHKA CTABUTCS, €CIIU CTYJAEHT
JEMOHCTPUPYET HErITyOOKHE TEOPETHUECKHE 3HaHMs, MpOSBISET ciaabo chOpMUPOBAHHbBIE

HaBBIKU aHaIU3asABICHUN " IIPOLIECCOB, HEJ0OCTATOYHOE yMeHHue NeNnaTh
apryMEHTHPOBAHHBIEBBIBOJbI M MPHUBOJAUTH MPUMEPHI, MMOKa3bIBAET HE JOCTATOYHO CBOOOJIHOE
BJIaJICHUEMOHOJIOTHYECKON pedblo, TEPMUHOJIOTHEN, JIOTHYHOCTBHIO "

MIOCJIEIOBATEIbHOCTBIOU3IIOKEHUS, JIENAeT OLIMOKH, KOTOPbIE MOXKET HCIPABUTh TOJIBKO IPHU
KOPPEKLMUIIPEIO1aBaTENIEM.

Pedepar. [IpoaykT camocTosTensHON pabOTHI CTYJEHTA, IPEACTABISAIOMINN COO0N KpaTKoe
U3JI0)KEHWE B MHCbMEHHOM BHJIE€ IIOJYYEHHBIX pE3yJNbTATOB TEOPETUYECKOTO aHalIM3a
OIpesieIeHHON Hay4yHOM (y4eOHO-UCCIIEIOBATENbCKOM) TEMBbl, IJI€ aBTOpP PACKpPHIBAE€T CYThb
uccieyeMoi MpooOaeMbl, MPUBOAUT Pa3IMYHbIE TOUKU 3PEHUS, & TAKKE COOCTBEHHbBIE B3IJISAIbI
Ha Hee.Pedepar olueHHBaeTcs MO KOJIMYECTBY MPUBICYEHHBIX MCTOYHUKOB, INTyOWHE aHalu3a
npoOsieMbl, KauyecTBe OOOCHOBAHMSI ABTOPCKOW TMO3MIMH, TJIIyOMHE pPACKPBITUS TEMBI.
VY aoBneTBOpUTENbHAS OLIEHKA CTAaBUTCS, €CJIM TeMa OCBELIeHAa JIMIIb YAaCTUYHO, JOMYILIEHBI
(dakTuyeckrue OMMOKU B COAECPKAHUU pedepara, Uil UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUS OT
TpeOoBaHUM K pedeprUpOBaHUIO, WU HETIOIHBIE OTBETHI HA JAOMOJHUTEIbHBIE BOIIPOCHI.

Tectr. Cucrema CcTaHAapTU3UPOBAHHBIX 33JaHMM, MO3BOJSAIOUIAS  aBTOMAaTH3UPOBATH
MpoLeaypy HM3MEpEeHUs YPOBHS 3HaHUW M yMeHHMil oOyuaromerocs. TecT olieHHBaeTcs MO
KOJIMYECTBY IPABWIbHBIX OTBETOB (He MeHee 50%.).

IIpakTuyeckas (1aGoparopHasi) padora. [Ipaktuueckass pabora — 3TO 0OCOOBIA BUJ
JeSITEIbHOCTU O0YYalollerocs, 4ro MOApa3yMeBaeT BBIIOJHEHUS PAa3HOIUIAHOBBIX 3aJaHUM, B
TOM yucie paboTa ¢ mpudoOpamu, HE CBA3aHHBIX C 0OpaOOTKOM TEOPETHYECKOro MaTepuana, a
MIPUMEHEHHEM TEOPETHYECKOr0 MaTepuaja K KOHKPETHOMY 3aJaHuio. Bo BpeMs BBINOIHEHUS
CTYJIEHTY HeoOXOJIMMO HCIIOJIb30BaTh paHee IMOJyYeHHbIE TEOPETHYECKHE  3HAHMUS.
[TonoxurenbHass OIEHKA CTaBUTCS, €CJIM BBINIOJHEHBI BCE3aJaHUs padOThl C 3aMEeYaHUSIMU;
CTYJIEHTOTBETHJI HA BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUaHUSIMHU.

KonTtpoabnas padora. KontponbHast pabota — 3TO BUJI ACSITEILHOCTH 00y4aloerocs, 4To
MoJIpa3yMeBaeT KOMIUIEKCHYIO MPOBEPKY TEOPETUYECKOr0 Marephalia W YMEHHE NPUMEHSTh
NOJTyYeHHbIE 3HAHUS MpU pelleHuu 3anad. [lonoxxuTenabHas OLleHKa CTaBUTCS, €CIM BBIMOIHEHO
60% 3agaHuit KOHTPOJIBHOU PabOTHI.

OneHka «OTIMYHO» BBICTABIsIETCs, Korja oOydarolmumecs TOKas3bIBaeT TIIyOoKoe
BCECTOPOHHEE 3HAHME pa3jiea TUCIUIUIMHBI, 00s3aTENbHOW M JOTMOJHUTEIBHOM JUTEpPaTypHl,
apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO H3J1araeT MaTepHall, MOKET NMPUMEHSATh 3HAHUS IS
aHaJIM3a KOHKPETHBIX CUTYAaIIHi.

OrneHka «XOpoIo» CTaBUTCS MPU TBEPIbIX 3HAHUAX paszfesia TUCIUIUIMHBI, 00s3aTeIbHON
JTUTEPATYpPbI, 3HAKOMCTBE C JOMOJHUTEIHHON JUTEpaTypol, apryMEHTUPOBAHHOM H3JI0KEHUU
MaTepuana, yMEHUH IPUMEHUTh 3HAHUS IS aHAIM3a KOHKPETHBIX CUTYaIUil.

OueHKa «yJOBJIETBOPUTEIIBHO» CTaBUTCS, KOrJa CTYJIEHT B OCHOBHOM 3HAET pasjel
JUCIUIUIAHBI, MOXKET MPAKTUYECKU MPUMEHUTH CBOM 3HAHMUSI.

OueHka «HEYIOBJIETBOPUTEIIBHO» CTaBUTCA, KOTJA CTYJEHT HE OCBOWJI OCHOBHOTO
COJIEpKaHus MpeaMeTa U ¢1abo 3HAeT U3y4aeMbli pa3ies AUCIUTITHHBL.

Ipumepnovie 60npocol 011 NPOGEOCHUSL NPOMENCYMOUHOU ammecmayuu
(Oughghepenuuposannsiit 3auem)

=

MexaHnueckoe ABMXeHne. MaTepruaiibHas Touka. Teno orcuera.

Tpaexropus. I1yts. Ilepememenne. CKOpocTb.

3. PaBHOycKOpeHHOE  TpSMOJIMHEHHOE  JBW)XEHHE.  YCKOpeHue.  PaBHO3ameieHHOE
MIPSIMOJIMHENHOE IBUKCHUE.

no
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4. CBoOomHOe majeHue Tel. Y CKOpeHHue CBOOOAHOTO MajieHns. BiusHue yckopeHuil Ha KUBbIC

OpraHHU3MBI.

PaBHOMEpHOE IBUXKEHHUE MO OKPYKHOCTH U €ro Xapakrepuctuku. [lepuon.

YrnoBasg ckopocTk. LIeHTpOCTpeMUTENIBHOE YCKOPEHUE.

OTHOCUTETHFHOCTh MEXaHUYECKOTO JIBIKEHHS. ClIOKEHHE CKOPOCTEH.

[Tpuniun naepuuu. 3akonsl HeroToHA.

JIBKEeHME Tena N0l AEMCTBUEM HECKOJIBKUX cHil. ClI0)KEHHE BEKTOPOB.

10 Nmnynec Tena. 3aMKHyTask CHCTEMA. 3aKOH COXPAaHEHHS UMITyJIbCa.

11. BpoynoBckoe asuxenue. uddysus. Auddysus B xxuBoit npupoe.

12. Pa3mepsl 1 Macchl MOJIEKYT 1 aToMOB. [locTosiHHAss ABoraapo. MneanbHbIi ras.

13. TepmoauaamMuyeckue mapameTpsl. JlaBnenne raza. [laBiaenne armocdepsl.

14. Temneparypa. TepmoauHamuueckas mkana KenbBuHa.

15. Temneparypnas mkana Llenbcust MenuuuHCKuii TEpMOMETP.

16. BogsHoii map B atMocdepe. AOCONMIOTHAsS W OTHOCUTENbHAsl BIAXHOCTh BO3ayxa. Touka
POCBL.

17.TIpuGopsl [uist onpejeNieHrs BIAKHOCTH BO3AyXa. [ MTHEHMYEeCKOoe 3HaueHHe BIAXKHOCTHU
BO3/yXa.

18. XapakTepucTuKa KUJIKOTO COCTOSIHUS BelllecTBa. biakHUIA MOPSIIOK.

19. CmauuBanue. KanwmnspHocts. Kanusispuele siBiaeHuss B ObITY, NpUpOJE, OpraHu3Me
4eJIoBeKa.

20. Kpucrammuueckue u amopdusie Tena. Kpucramnorpadus.

©CoNo O

Ilpumepnuie 3a0auu na oughghepenyuposannwiii 3auem
1) KakoBa >xecTKOCTh IPY>KUHBI, €CJI Ipy3 Maccoit 10 kr pacTsaruBaet npyxuy Ha 10 cm.
2) Kakoii rpy3 HY>KHO MOJBECUTH K MpyxkuHe KXECTKOCTHI0 1000H/M, uTOOBI pacTsaHyTh ee Ha 20
CM.
3) I'py3 maccoii 3 kxr pactsaruBaer npyxuHy Ha 5 cM. Kakum nomkeH ObITh Ipy3, KOTOPBIH
pacCTSHET NPYKUHY Ha 8CM.
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5. JOIMMOJHUTEJBHOE OBECIIEHEHUE JUCIUIIJINHBbI
[Mpuioxkenue 1. Kparkuii KOHCHEKT JeKUMOHHBIX 3aHATHH

Jlexuusi «OCHOBHBIE NOJI0KEHUSA MOJIEKYJISIPHO-KHHETHYECKOH TeOpuID)

ATOMHCTHYECKHE YUEHHSI O CTPOSHUU BELIECTB 3aPOMINCH B MIEPUOJI PaclBETA KYJIbTYpPbI B
Kurae, Ungun, I'peunn, Pume. JlpeBHerpeueckue ¢unocopsl AHakcarop u JleMOKpUT yduiIH,
YTO BCE BEILECTBA COCTOAT U3 MAJIEHbKUX HENEIUMBIX YACTHUI] - aTOMOB.

N3BecTHO, 4TO BCE BEHIECTBA COCTOAT M3 ATOMOB, MOJIEKYJ, KOTOPBIE MMEIOT OINPEICICHHYIO
Maccy. M3 OpOyHOBCKOro NBHKEHHUS CIEIYET, YTO YaCTHIIbl - aTOMBI, MOJIEKYJIbl HaXOZSITCS B
HENPEPHIBHOM XaOTHYECKOM JBMKE€HUHU. OmnucaTh IBUKEHUE YaCTHLl C IOMOIIBIO 3aKOHOB
MEXaHUKU HE yAajoch. BbUIO CO3l1aHO HOBYIO TEOPHIO, KOTOpas Ha3bIBAETCS MOJEKYJISIPHO-
KMHETUYECKOM TeopHueil, B OCHOBE KOTOPOU JICKUT TPH OOIIME MOJOKEHHS, 3 UMEHHO:

1. JIroGoe BeliecTBO COCTOUT M3 METbYANIITUX YACTHUIL - ATOMOB HJIH MOJICKYL.

2. ATOMBI U MOJIEKYJIbI HAXOJISTCSl B HEMTPEPHIBHOM Xa0THUYECKOM (TEIIOBOM) JIBUKEHUU.

3. Mexay atomamu (MOJIEKYJIaMHU) CYLIECTBYIOT CHJIbI B3aMMOJECHCTBUS, KOTOpPBIE 3aBUCAT OT
PacCTOSHUSI MKy HUMHU U MOTYT OBbITh CHJIAMU TPUTSKEHUS U OTTAJIKUBAHMSL.

Huddy3ueit Ha3pIBAIOT ABJIEHNE, IPU KOTOPOM BEIIECTBA caMU cOO0M CMEIIUBAIOTCS APYT €
apyrom. Camslif mpoctoil npumep Au@¢y3un B ra3ax - 3To OBICTPOE pacHpoCTpaHEHHE 3araxoB,
Jlake B CIIOKOMHOM BO3JlyX€: apoMaT JyXOB YXe€ Yepe3 HECKOJbKO MUHYT OIyIIaeTcsl MO BCei
komHare. Jluddysuro B razax MOKHO HaAOJIIOJATh TaKKe BO BpeMsl OmbITa ¢ mapon Opoma. Jljis
9TOTO B CTEKJISIHHBIA IIJIMHIP BBICOTOM 50 CM BIMBAIOT HECKOJIBKO Karmelb OpoMa M cpa3y ke
3aKpBIBAIOT IIWJIMHJIP CTEKJISHHOM IMIACTHMHKOM, YTOOBI yayiiaroias mapa Opoma He BbIXOJWIa
Hapyxy. Bo Bpems ucnapeHue 6poma ero mnapa J0BOJIBHO ObIcTpo nudyHIupyeT BBEpX, UTO
XOpOIIO BHUJHO U3 IIOCTEINIEHHOIO OKpacka BO3AyXa B UWIMHAPE B KOPUYHEBBIM IIBET.
CMemuBaHue Ta3oB B JIaHHOM Clly4ae HE MOXKET OBbITh OCYIIECTBICHO CHJIOW TSXKECTH,
MOCKOJIbKY TUIOTHOCTh MapoB OpoMa 3HAYUTEIBHO OOJbllle MJIOTHOCTH BO3AyXa. JTO SIBJICHHE
JIETKO OOBSICHSETCS HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKOW TEOpHUU: MOJEKYJbl 000MX Tra3os,
JBUTASICh HEYNOPSAIOYEHHO M CTAJIKHUBAsCh JAPYr C JAPYTOM, IOMNAJAIOT B MPOMEKYTKH MEXIY
COCEIHUMH MOJIEKYJJaMH, 4YTO IPUBOAUT K IPOHUKHOBEHUIO OJHOrO ra3a B Jpyrom u,
CJIEI0BATENIBHO, IOCTEIIEHHOT0 BO3HUKHOBEHUSI OAHOPOJAHON CMECH I'a30B.

CapuM CTOJIOBYIO cBeKITy M KapTodens. Ouuctum 1 cBexiny u 1 xaprodenuny, pazpesaem
U TIOJIOBUHKH COEJIMHUM Ha HEKOTopoe Bpems (2 MuH.). [locnie ux pa3beTuHEHUs] YBUIUM, UYTO B
TOM MECTe, IJie KapTolllKa ObUla B KOHTAKTE CO CBEKJION, OHA cTajla KpacHOM.

Bo3nukaer Bompoc: Kak MOXKHO OOBSCHUTH AU(@y3uio B TBEPABIX TeNaX JBUKEHUEM
MOJIEKYJ, €CIM B HUX YacTHIIbl TOJBKO KOJIEOIIOTCS BOKPYT IMOJIOXKEHHUs paBHOBecus? Hano
MMETh B BHUJAY, YTO YACTHIIbl TBEPIBIX TEJ H3pEAKa MOKUIAIOT CBOM MECTa U NEPEeXOAsaT Ha
npyrue. BoT 3TH «CTpaHCTBYIOIIME» MOJEKYJbl WM aTOMbl MpeAornpeaessior auddys3uio B
TBEPJBIX TEJax.

Baxusbiii pasHoBumHOCTh Au(Qy3usi - B3aUMHOE MPOHUKHOBEHHE BEIECTB
yepe3 MOPUCThIE MEPETOPOJIKH - TIOJIYUHI Ha3BaHUE 0cMOC. PaccMOTpyUM Takoi OMBIT.
CoeauanM maTpyOOK MOPUCTON cOCyla Pe3MHOBOW TPYOKOH € KOJEHOM BOJSIHOTO
maHoMmeTpa. IlomecTuMm 3Ty mocyAMHY IOJ CTakaH, 3allOJHEHHBIH BOJOPOJIOM OT
npubopa Kinma. ManomeTp mokaxeT yBenudeHHUE HaBieHHsi B cocyne. OOBICHAETCS ITO TeEM,
YTO MOJIEKYJIBI BOJOPOJAA, KOTOpPhIE HMMEIOT MEHBIIYI0 MacCy M JABHIXKYTCA ObIcTpee, 4eM
MOJIEKYJIBI KHCJIOPOJa M a30Ta, BXOAIIMX B COCTaB BO3AyXa, IIPOXOJAT CKBO3b IOPBI B COCYJ
ObIcTpee, YeM MOJIEKYJIbl KUCIIOpOJia U a30Ta U3 3TOT0 cocyla B cTakaH. Eciy NpUHATH CTakaH C
BOJZIOPOJIOM, TO JABJIEHUE B COCYJI€ YMEHbBINAETCA - BOJOPOJ BBIXOJUT YEPE3 MOPBI U3 coCyla
ObICTpee, YeM B HETO MPOHUKAET BO3IYX.
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Juddy3uro KuaKocTell yepe3 MOPUCTYIO MEPEropoaKy MOKHO HAOIIOIATh C MOMOIIBIO TAKOTO
MIPOCTOTO OMNbITA. 3aKpPOEM HIMPOKOE OTBEPCTUE BOPOHKH LEIIOPAHOM WM NEPraMeHTOM,
HaIlOJIHUM €€ PacTBOPOM MEIHOT0 KyIlopoca M OIlyCTUM B COCYyJ C BojaoH. Uepe3 HEKOTOpoe
BpeMsi YBUIHMM, YTO YPOBEHb pacTBOpa B BOPOHKe moBbicwics. Urtak, Boja muddyHaupyer B
pacTBOp MEAHOro Kymopoca ObIcTpee, yeM pacTBop B Boxy. llosBienue roiayboBaToro okpaca
BOJBl B COCYJE€ CBHUJAETEIBCTBYET O TOM, YTO MEAHBIA KyHNOpOC TaK K€, XOTS U MEIJIEHHO,
TP YyHAUPYET B BOLY.

SBnenne muddy3un uMeeT Upe3BBIYANHO pa3zHOOOpa3Hble OOJACTH MPAKTHUECKOIO
npumeHenus. [Ipexxne Bcero 3To cBapka M Maiika MaTepUaloB: ATH IPOLIECCHl OCHOBAHBI Ha
¢ y3un CBapUBAaEMbIX METAJJIOB WM OCHOBHOTO MeETajula M mpumnos. B mocnennue rojisl
pa3paboTaHO U BHEAPEHO B MPOU3BOJCTBO MeTOA AU(PPY3UOHHON CBAapKH B BakyyMe. s aToro
CBapMBaeMble JETadd IMOMEIIAIOT B BAaKyyMHYIO KaMepy M HarpeBaloT A0 TeMIIepaTyphl, Mpu
KoTOpoil npouecc nupdy3un B MeTamiax IpOUCXOIUT JOCTATOYHO MHTEHCUBHO. 3aT€M JI€Tajiu
MPWKAMAIOT IPYT K APYTY U BBIAEPKUBAIOT olpeaeneHHoe BpeMs. [IpenmyiiectBo 3Toro Merosaa
3aKJII0YaeTcsd B TOM, YTO OH JAae€T BO3MOXKHOCTh CBApUMBATh MaTepUalbl, KOTOpPbIE APYTUMHU
METO/IaMH HEBO3MOKHO COEAMHMUTH (CTallb C YyT'YHOM, aJIFlOMHUHHEM, BOJIb(PpPaMoM, cepedpo u3
Hepikaperomier ctanu).Audy3us mupoko NpUMEHsSETCsl B METaJUIypruu, B YaCTHOCTH BO BPEMsI
MOBEPXHOCTHOW TEPMOXMMHMUYECKOH OOpabOTKM METaJUIOB W CIUIAaBOB C LEIbI0 HM3MEHEHHS
MEXaHUYECKHX CBOWCTB UX MOBEPXHOCTHOrO cjosl. Tak, Jisi MOBBILIEHUSI CPOKA CITY>KObI MAIIKH,
paboTaroumx B YCIOBHSIX OONBIIMX HAarpy30K, CTaJbHbIE JETalld MOABEPraloT a30THPOBAHUIO -
HACBIILIEHUSI TOBEPXHOCTU CTajdd a30TOM. [OTOBBIE JleTanu HarpeBarT B aMMHaka 0
temniepatypsl  500-700 °C. VYnydmieHne CBOWCTB MaTe€pUajoB JIOCTUTAETCS CXOXKUMHU C
mpoleccaMy a30TUPOBAHUS - IIEMEHTAlMeN (MOBEPXHOCTHBIM HACBIIIEHUEM CTaJbHBIX W3JETUN
yIIepoAoM) U [IHaHUPOBAHUEM (OJHOBPEMEHHBIM HACBIIIEHUEM TTOBEPXHOCTH JIETAIN YTIEPOIOM
M a30TOM). MEHee Ba)KHOE IIPUMEHEHUE siBJIeHHs U Yy3Uu U B IPYTUX OTPACIISX IPOU3BOJICTBA.
Hanpumep, Ha nuddy3un OCHOBBIBAE€TCS H3BATHS Ha CaxapoBapeHHBIX 3aBOJax caxapa ¢
Hape3aHHOW CBEKOJbHON CTPYKKH. CTpyKKa HpOMBIBAETCS BOJOM WM CaXxapHbIM PacTBOPOM
MaJIOM KOHLEHTpALUH, U MPU 3TOM MOJIEKYJIbl caxapa AupyHAUPYIOT U3 CTPY’KKU B pacTBOP.
SBnenue nuddys3un xKuakocTel MMeer OOJbIIOE 3HAYEHHWE B JKU3HU KMBOTHBIX U PAaCTEHHH,
IOCKOJIBKY OOECIEeUMBAeT BCAChIBAHME BOJbI W IHTATEJIbHBIX BEILIECTB KOPHSIMHU PACTEHHUH,
YCBOEHHUE NUIIK U YyJaJeHHE OTXOJOB M3 KIETOK PACTEHUH M KMBOTHBIX. Tak k€ MPOUCXOIUT
muhdy3us B TKaHAX 4YeJIOBeKa M JKMBOTHOrO. B merkux, Hampumep, Omaromapst auddys3um
KUCJIOPOJ M3 BO3yXa IOCTYNaeT B KPOBb CKBO3b CTEHKHU aJlbBEOJ, a 3aT€M, PACTBOPUBIINCH B
Hel, pa3HOCUTCS 10 BCEMY OpraHU3MY, €/1a IEPEBAPUBACTCS B JKEIYAKE U KMIIEYHUKE, U HYKHbIE
OpranusMy BelecTBa AMGPyHAUPYIOT BHYTPh KIETOK.

B 10 e Bpems Bcaenctsue Aud@y3un npoayKThl )KU3HEIEATEIIBHOCTH KJIETOK BBIBOJSATCS C HEH
B OKPY>KaIOIIYIO Cpey.
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puniaoxenne 2.
JlaGopaTopnasi paGora

Tema: U3yuenne 3aKoHAa COXpaHEHUS UMITLYJIbCA M PEAKTHBHOIO IBH/KEHHUS.
OOopynoBanue: mnpudOp AJis1 AeMOHCTPALMHU 3aKOHA COXPAHEHUS] HMITYJIbCA.
Henap: M3y4uTh 3aKOH COXpPaHEHHUS MMITYJIbCA M €ro NPAKTHYecKoe IpUMEeHeHHe.
[Tops 10K BBINOTHEHUS PaOOTHI:
1.Pacnionoxute cxaTyro OpyKHHY ¢ (PUKCATOPOM MEXy IIapuKkaMu Ha BbicoTe 50 cM Haj
CTOJIOM C IOMOIIIBIO IITATUBA.
2. Ornyctute PUKCATOp U U3MEPHTE PACCTOSHUS, KOTOPBIE IPOJIETENN KaKIbIA U3 HIAPUKOB B
TOPU30HTAILHOM HalpaBJIEHUU S; U Sp.
3. Haitnure maccy IapuKOB C MOMOIIBIO BeCOB. [IpoBepbTe cOOTHOLIEHUE: Ss—i =% .

2 1
4.ITponaOmroiaiiTe B ACMCTBUU IPUOOP VIS IEMOHCTPALIUU 3aKOHA COXPAHECHHS UMITYJIbCA.
5.Cnenaiite BBIBOJ.
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6. METOIUYECKUE YKA3ZAHUS OBYYAIOIMMCSI IO OCBOEHUIO
TUCHUILTAHBI

JucuurnnuHa HaieneHa Ha  (GOpMHUpOBaHUE  OOIIEy4YeOHBIX  KOMIIETEHIIMM, TAKUX  Kak
CIIOCOOHOCThH JIEMOHCTpAIMU OOIIEHAYYHBIX 0a30BBIX 3HAHUIN €CTECTBEHHBIX HayK, MaTEMAaTUKH,
MMOHMMAaHHUE OCHOBHBIX (DaKTOB, KOHIEMIIUNA, IPUHIIAIIOB U TEOPHI.

OOyueHue CTyJCHTOB OCYIIECTBISAETCS MO TPATUIIMOHHON TEXHOJIOTUHU (JICKIIUHU, TIPAKTUKH) C
BKJIFOYCHUEM MHHOBAIIMOHHBIX JIEMEHTOB.

C TOYKM 3pEHMsI UCHOJIb3YEMbIX METOJOB JIEKIHMU MOJAPA3ACIAIOTCS CIEIYIOUUM 00pa3oM:
MH(pOPMaIIMOHHO-00BACHUTENIbHAS JICKIMS, TMOBECTBOBATEIbHAsA, JEKIMsI-Oecena, MmpoOaeMHast
JIEKIHS U T. [I.

VYcTHOE M3NI0KEHHE Y4eOHOro Marepualia Ha JIEKUMU JOJKHO KOHCIEKTHpoBaThesa. Ciymiarh
JIEKIUIO0 HYXXKHO YMETh — MOJJICPKUBATh CBOE BHUMAaHHWE, MOHATh M 3alIOMHUTH YCIBIIIAHHOE,
yJIOBUTH Tlay3bl. B mporiecce u3nokeHHs MpernojaBaTesieM JEKIUU CTYACHT JIOJDKEH BBIICHHUTH
BCE HEMOHSITHBIC BOMPOCHI. 3alUCHIBATH COJICPIKAHHUE JICKIIMHM HYXKHO 0053aT€bHO — 3alucu
MOMOTAOT  TOJJEP)KUBATh BHUMAHHUE, CIOCOOCTBYIOT TOHHMAaHMIO U  3allOMUHAHUIO
YCIJBIIIAHHOTO, IPUBOAMT 3HAHUE B CUCTEMY, CIIy>KaT OMOPOM JUIsl mepexoaa K Oosee riybokoMy
CaMOCTOSITEIbHOMY U3YUYEHUIO MPEMETA.

Metoandeckrue peKOMEH 1Ay MO0 KOHCTIEKTUPOBAHUIO JICKITHN:

— 3aUCh JIOJDKHA OBITh CHCTEMHOM, MPEJCTaBIATH COOOM COKpAIIEHHBIM BapUAHT JICKIIUU
npenoaaBatens. Heooxoaumo ciymaTh, 00lyMbIBaTh U 3alTUCHIBATH OJJHOBPEMEHHO;

— 3aMKCh BEETCA 0YEHBb OBICTPO, YETKO, 1O BO3MOKHOCTH KOPOTKHUMU BBIPAKCHUSIMU;

— HE MpeKpailas CiIylaTh MpenojaBaTess, Hy)KHO 3alUChIBATh TO, YTO HEOOXOIUMO YCBOUTH.
Henp3s 3anuceiBaTh cpasy ke BHICKa3aHHYIO MBICIIb MPENOAaBaTeis, ciaeayeT e€ MOHITh U Moclie
ATOTO KPaTKO 3allKcaTh CBOMMHM CIIOBAMU WJIM CIIOBaMU IpernojaBarens. BaxxHo, yToObl B Hell He
ObLIT MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;

—MMEHA, 1aThl, Ha3BaHUs, BBIBOJIbI, ONPEICICHUS 3aMTUCHIBAIOTCS TOUHO;

—clelyeT oOpaTUTh BHUMaHUE Ha odopMieHHe 3amucu Jekuuu. [ kaxaoro mnpeamera
3aBouTCs oOmias terpaib. OTIUYHBIM OT OCTAJIBHOTO I[BETA CIEIYET BBIACNATH OTAEIbHBIC
MBICITU M 3arojIOBKH, COKpAaIllaTh OT/AEIbHBIE CIIOBAa U NPEJIOKEHHS, MUCIOJIb30BaTh YCJIOBHbBIE
3HaKM, OYKBbl JIATUHCKOTO M TPEUYECKOro ai(aBUTOB, a TaKKe HEKOTOpble MPUEMBI
CTEHOTpaUUECKOro COKpAIleHUs CIIOB.

[IpakTuyeckue 3aHATHA 110 AUCHUTIINHE «DU3MKa» MPOBOAATCS 110 CXEME:

1. YCTHBIN OMPOC 10 TEOPUU B HAUaJIe 3aHATHUS;

2. paboTa B rpynmnax mno pa3peuieHuIo pa3inyHbIX CUTYaIHi 110 TeMe 3aHSATHUs;
3. pelIeHre MPaKTUYECKUX 3aay;

4, WHAUBUAyATbHBIC 3aJaHUS JJIs1 TOJATOTOBKHU K MIPAKTUUYECKUM 3aHSATHSIM.

L{eap MPaKTUYECKOTO 3aHATHS - HAYYUTh CTYJCHTOB MPUMCHATH TEOPETUUYCCKUE 3HAHMS IIPH
pEIICHUH MPAKTUYSCKUX 3aad Ha OCHOBE PCAlIbHBIX JJAHHBIX.

Ha npakTu4ecKux 3aHATHIAX MPEo0IaaloT CIeAYIONUE METOIBI:

1. BepOanbHBIC (MTPe00IaTatOIIUM METOIOM JOJKHO OBITh OOBSICHEHHUE);

2. TpaKTUYecKue (MMCbMEHHBIC 3[aHMs, TPYIIIOBBIC 3aIaHUs U T. I1.).

BaxxHbIM 171 CTyZIeHTa SIBISIETCS YMEHHE PallMOHAIBHO MOAOUPaTh HEOOXOIUMYIO YUYeOHYIO
muteparypy. OCHOBHBIMU JIUTEPATYPHBIMH UCTOYHUKAMU SIBIISTIOTCS:

— oubnuoreunsie houabl punnana Kyol'Y;

— 3JIEKTPOHHAsI OMOIMOTEYHAs cucTeMa « Y HUBEPCUTETCKasi OMOIMOTeKa OH-JIaliHy;

— HJIeKTpOHHas GubnnoTeunas cucreMa M3narenscrea «Jlauby. ( FOPAWT).

ITouck xHHr B OHONHMOTEKE HEOOXOJMMO HAYMHATH C HM3YYCHHS IPEAMETHOTO
(cucTemMaTHuecKuii) KaTaaora U CO3JaHus CIUCKA KHUT, MOCOOUH, METOTMYECKUX MAaTEPHATIOB 110
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TeMe u3ydeHus.  [IpoCMOTp KHHUTHM HAYMHAETCS C TUTYJIBHOTO JIUCTA, CIEAYIOMIErO IOCHe
o0noxkn. Ha HEM OOBIYHO MOMENIAOTCS BCE OCHOBHBIE JIAHHBIC, XapaKTEPHU3YIOIIUE KHHTY:
Ha3BaHWE, aBTOP, BBIXOAHBIC NAaHHBIC, JaHHBIC O Tepen3Aanuu u T.1. Ha o0opoTe TUTYIHHOTO
TucTa JaéTcsl aHHOTAIMS, B KOTOPOW YKa3bIBACTCS TEMAaTHKA BOIPOCOB, OCBEHMIEHHBIX B KHUTE,
ONpeAeNsieTCs KPYr 4YWTaTelie, Ha KOTOPBIM OHAa paccuuTaHa. boiiblioe 3HAYEHHE HMMEET
MIPEIUCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YHTATENs C JIMYHOCTHIO aBTOpa, UCTOPHUEH CO3MaHUS
KHHUTH, PacKphIBaeT cojaepxanue. [IpountaB mpenucioBre U MOTYyYUB OOIIee MPEICTABICHUE O
KHHUTE, CJEeIyeT OOpaTUThCA K ornaBieHuio. OTIaBiIeHHE KHHUTH 3HAKOMHT 00ydaeMoro ¢
COJIEP’)KaHUEM M JIOTHUECKOH CTPYKTYpPOW KHHIH, IMO3BOJISICT BHIOpATh HYXHBIA MaTepuai JJIs
u3ydeHus. [0l M3aHusl KHATH TIO3BOJISICT CYJWTh O HOBH3HE MaTepuana. Uem wamie KHUTA
u3maércsi, TeM  OOJNBIIYI0 IEHHOCTh OHA IPEJCTaBlsAeT. B KHUre MOTYT OBITh TMpPUMEUYAHUS,
KOTOpBIC COJIEP’KaT pa3IUYHbIC JOMOJHHUTENbHBIC cBeeHus . OHM MeYaTaroTCsl BHE OCHOBHOTO
TEKCTa M  Pa3bICHSIOT OTACIbHBIC BOMPOCHL IIpemmeTHpie W andaBUTHBIC YKa3aTelH
3HAYUTEIHPHO O0JIETYarOT MOBTOPCHHUE M3JI0KEHHOTO B KHUTE MaTepuajia. B KOHIIE KHUTH MOXKET
pacmojiaratbCsi  BCIIOMOTATeNbHBIM Marepuasl. K HemMy OOBIYHO OTHOCSTCS HHCTPYKITUH,
MIPWIIOKCHUSI, CXEMBbI, CUTYaIlMOHHBIC 3a/1a4, BOMPOCHI JIIsi CAMOKOHTpOJIS U T. 4. /st jrydirero
MPEICTABICHUS] W 3allOMUHAHMS MaTepuaja IeJecooOpa3HO BECTH 3aluCh M KOHCIIEKTHI
Pa3IMYHOTO COJICPKaHUs, 3 UMEHHO:

— TIOMETKH, 3aMCYaHHUs, BBIJICIICHNE TJIABHOTO;

— TUTaH, TE3UCHI, BHIITUCKH, ITUTATHI;

— KOHCIIEKT, paboyvast 3amuch, pedepar, JOKIal, JSKIHs U T.1I.

Yurarh y4yeOHMK HEOOXOJMMO BJIyMYHMBO, BHHUMATEIILHO, HE MPOITyCKas TEKCTa, CTapasch
MOHATh KaXayro (pasy, OJHOBPEMEHHO pa30upas NPUMEPBI, CXEMbI, TaOJUIbI, PHCYHKH,
npuBeACHHBIE B yucOHHMKE. OJHUM W3 BaXXHEHIIMX CPEACTB, CIHOCOOCTBYIOIIHUX 3aKPEIUICHUIO
3HAHWUM, SBJISIETCS KpaTKas 3allMCh MPOYMTAHHOTO MaTepuana — COCTaBJIEHHE KOHCIEKTA.
KoHcrnekT — 370 KkpaTkoe CBA3HOE U3JI0KEHUE COJIep:KaHUs TeMbl, yueOHUKa WM €ro 4acTu, 0e3
nojxpoOHocTe M BTOpocTeneHHbIX Aetanedd. [lo cBoell CTpyKType W MOCIEN0BaTEIbHOCTU
KOHCHEKT JOJKEH COOTBETCTBOBATH IJIaHy yueOHuKa. [loaTOMy Ba’kHO CHaudaja COCTaBUTh IUIAH,
a MOTOM MHCAaTh KOHCIEKT B BHJE OTBETa Ha BONPOCH! MiaHa. Ecnu yuyeOHMK pa3nenéH Ha
HeOOoJIbIIINE 03arJIaBlIEHHbIE YAaCTH, TO 3ar0JIOBKA MOXKHO PacCMaTpUBATh KaK MYHKTHI IUIaHA, a U3
TEeKCTa KaXKJIOM 4YacTH CleIyeT 3amucaTh T€ MBICIH, KOTOPbIE PACKPBIBAIOT CMBICH 3aroJIOBKa.
TpeGoBaHus K KOHCHIEKTY:

— KpPaTKOCTh, C3KAaTOCTh, 11€JI€CO00PA3HOCTh KaXKA0T0 3alHChIBAEMOT0 CJIOBA;

— COJEpPKATEIbHOCTh 3alUCU - 3aMUChIBAEMbIe MBICIHU CclieqyeT (HOpMYIHMpOBaThH KpPaTKO, HO
0e3 ymep6a st cmbicia. O0bEM KOHCIIEKTa, KaK MpaBUiIO, MEHBIIE U3ydaeMoro Tekcra B 7-15
pas;

—KOHCIIEKT MOXET OBITh KaK MPOCTBHIM, TaK U CJOKHBIM MO CTPYKTYpE — 3TO 3aBUCUT OT
COJIEpKaHUsl KHUTHU U TeJI €€ N3YUCHHUS.

MeTtonuyeckue peKOMEH AU 110 KOHCIIEKTUPOBAHUIO:

— IPEeXJe YeM HayaTh COCTABJIATH KOHCIIEKT, HY’KHO O3HAKOMUTHCSI C KHUTOH, MPOYUTATh €€
CHayaja Jio KOHIa, MOHATh MPOYUTAHHOE;

— Ha OOJIO)KKE TEeTpaay 3alUCHIBAIOTCS HA3BaHUE KOHCIEKTUPYEMOW KHUTU M UMS aBTOpa,
COCTABIIACTCS IJIaH KOHCTIEKTUPYEMOTO TECTa,

— 3aIlMCH JIy4Yllle JIeNaTh NPy MPOYTCHUH HE OJHOTO-ABYX a03alleB, a 1ejoro mnaparpada uim
TJIaBbI;

— KOHCIIEKTUPOBaHHE BENETCS HE C LETbI0 MMETh OMNpenei€HHBIM 3amucu, a Ui Oolee
MOJIHOTO OBJIAJICHHS] COACPKAHUEM HM3y4yaeMOTo TEKCTa, MOATOMY B 3alHUCSIX OTMEYaeTcss |
BBIJIETISIETCSL BCE TO HOBOE, HHTEPECHOE U HYKHOE, YTO OCOOEHHO MPUBIIEKIIO BHUMAHHE,

— TIOCIIe TOTO, KaK ClejlaHa 3allich cojepaHus naparpada, TJiaBbl, CIeIyeT MepeunTaTh €,
3aTeM CHOBa 00paThCsl K TEKCTY M MPOBEPUTH CeOsl, MPABUILHO JIM U3JI0KEHO COACpKAHUE.
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TexHrKa KOHCTIEKTUPOBAHUS:

— KOHCIIEKTUPYSI KHUTY OO0JIBIIOr0 00BhEMA, 3aMKCh CIeAyeT BECTH B OOLIEH TeTpaau;

— HA KaKIO0M CTPAHMIIE CJIEBA OCTABJIAIOT IMOJA WMPUHOU 25-30 MM Ui 3alMCH KOPOTKHX
[10/13ar0JIOBKOB, KPaTKUX 3aMEYaHUM, BOIIPOCOB;

— Ka)/1as CTaHULIAa TETpaau HyMepyeTcs;

— JUIA TIOBBIIICHHUS] YUTAEMOCTH 3allUCU OCTABJISIIOT MHTEPBAIbl MEXAYy CTPOKaMHM, ad3amamu,
HOBYIO MBICJIb HAQUMHAIOT C «KPACHOW» CTPOKU;

— MpU KOHCIEKTUPOBAHUM LIMPOKO MCHOJB3YIOT PA3IIMYHBIE COKPAILIEHUS U YCIOBHBIE 3HAKH,
HO He B yuepO CMBICIY 3alMCAaHHOrO. PeKoMeHayeTcs MpUMEHSTh OO0IIeynoTpeOUTeNbHbIE
COKpaIIeHUs, HalpuMep: M.0. — MOXKET OBITh; TOC. — TOCYJAPCTBEHHBIN; 11.0. — JOIKHO OBITH U
T. 1.

— HE CJIEyeT COKpalllaTh MMEHAa U Ha3BaHUSI, KPOME OUEHb YaCTO MOBTOPSIOLINXCS;

— B KOHCIIEKTE HE JOJKHO OBITh MEXaHMUYECKOTO MEPENUCHhIBAHUS TEKCTa 0€3 PO yMBbIBAHUS
€ro COJIEp’KaHusl U CMBICIIOBOTO aHAN3A.

CtyaeHT JOKeH  yMeTh  NoJb30BaTthecad  (oHAaMH  OMOIMOTEK UM CIPaBOYHO-
oubnuorpaguueckumu u3naHusiMu. CTyAeHTHI U1 MOJHOIIEHHOTO OCBOEHHUS Y4YeOHOro Kypca
JOJDKHBI COCTABJISITh KOHCHEKThI KaK MPH MPOCIYLUIMBAHUU €r0 TEOPETUYECKOH (JIEKIIMOHHOI)
YacTH, TaK U MPHU MOJArOTOBKE K MPAKTHUYECKUM (CEMUHAPCKUM) 3aHATUSAM. JKenarenbHo, 4TOOBI
KOHCIEKTHI JICKIIUI U CEMUHAPOB 3aMUCHIBAIMCH B JIOTHUECKOW MOCIIEIOBATEIBHOCTH HU3YUYECHUS
Kypca U COJiepKajluch B OJHOM TeTpaju. BeneHue xoHcnekTa gBiseTCS HEOOXOAUMBIM BUIAOM
y4eOHOM nesTenbHOCTU. [10CKOIbKY KOHCIIEKT:

- B IIOJHOM 00beMe OIICHMBAETCS KakK pa3HOBUJHOCTb IHCbMEHHOIO OTBETa Ha
M3y4yaeMble BOIPOCHI;

- CIyHUT ©a30i JUIsl YCTHOIO OTBETa Ha CEMHUHApe IO OJHOMY M3 BOIPOCOB
paccMaTpUBaeMoro IJlaHa;

- CBEJICHUS M3 KOHCIEKTa MOTYT BBICTYIaTh B KAaueCTBE HCTOYHMKA JIOTIOJIHEHUH K
OTBETaM JIPYI'MX CTYJEHTOB.

Opranuszanus TEKyILIEro KOHTPOJS 3HaHWM, YMEHMH M  HaBBIKOB  OOYyYaroIIMXCs
OCYILECTBIISIETCS MYTEM TECTUPOBAHUS.

@®opMOI UTOrOBOTO KOHTPOJIS SIBJISIETCS IK3aMEH.
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JINCT

M3MEHEHUH pabouell yueOHOM mporpaMmsl 10 AUCLUILIINHE
V.03 ®U3UKA

JloToIHEHNS ¥ U3MEHEHHUS, BHOCUMBIE B paO0UyI0 MpOrpaMMy JUCLHHUIIINHBI

OcHoBanus BHecenus: | Paznmen PII/I, B KoTopsIi Conep:xanue BHOCUMBIX
JOTIOJIHEHNN U BHOCSITCSI U3MCHEHMUS JOTIOJTHEHNU, U3MEHEHHUN
U3MEHEHUHN

[Ipemnoxenue

paboTonaTens

[Ipemoxenue

COCTaBUTEIA

MIPOrpaMMBbl

[Ipuobperenue, Paznenst Ne2.4.5 u Ne5 OOGHOBJIEHUE TIEPEUHS
u3aHue Jureparypsl, | Ilepeuenr ocCHOBHOM U JIUTEPATYPhI
OOHOBJICHHE MEPEYHSI | IOTOJHUTEIBHON yueOHOU

u coaepxanus IbC, JIUTEPATyphl

0a3 JaHHBIX

YTBepKaeHa Ha 3aceJaHud TPEIMETHOW (IMKIOBOM) KOMHUCCHM MaTeMaTUYeCKUX
€CTECTBEHHOHAYYHBIX TUCUMIUIMH TPoTOKoa Ne 10 ot «24» mas 2024 r.

o
3amecTutelns qupekropa no YP ¢uwinana 7% d— T.A. Pe3yHenko

7
L7

3aBeayromias cekropoM Oubnuorexu Guinana / f// /7 JL.T". Coxonosa

e

VHKeHep-2IeKTPOHUK (IIPOrpaMMHO-HH(QOPMALIMOHHOE ///
/ .
obecnieueHue 0Opa3zoBaTEILHON IPOrPAMMBI) 2. ) A.B. Cmeranuun
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Penensust
Ha y4eOHYIO NpOorpaMMy y4eOHOUM TUCHUIIIINHBI
Y1.03 ®dusuka
st cneunansHocT 09.02.07 UHdopmanmoHHbie cMCTEeMbI M IPOrPaMMHUPOBaHHUe

Pabouas mporpamma yueOnoit mucumminasl YJ[.03 ®U3MKA paszpaborana Ha OCHOBe
denepaabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAAPTA MPEABABISEMBIX K CTPYKTYpE,
CONCPKAHWIO W pe3yJbTaTaM OCBOCHHS YYEOHOH [JWUCHUIUIMHBL, W B COOTBETCTBHH C
PexomeHmanusiMiu 1o  OpraHU3aliMil TOTYYCHHsS] CpEeaHEero oO0Iero oOpa3oBaHHS B Mpeenax
OCBOEHHS 00pa3oBaTEIbHBIX MPOrpaMM CpEIHEro MpodeccHoHaIbHOr0 00pa3oBaHMs Ha 0aze
OCHOBHOTO 00mero o0pa3oBaHUs C y4eToM TpeOoBaHWU ¢enepaTbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNIbHBIX CTaHAAPTOB MO CHEUANTBHOCTU CPEJHET0 MpodeccuoHanbHOro o0pa3oBaHus
(mamee — OrOC CIIO) 09.02.07 HHpOpManMOHHBIE CUCTEMbI W IPOrpPaMMHUPOBAHHUE,
yrBepxkaeHHoro [Ipukazom Munucrepcrsa npocsemienust Poccun ot 12.12.2022 Ne 1100.

Jlannas mporpamMma SIBIISIETCSI 4YacThlO OCHOBHOW MPOQECCHOHATBHON 00pa3oBaTeIbHOMN
nporpamMMbl B coorBeTcTBUU ¢ @I'OC cpennero (mosxHoro) obmero odpazosanus u GI'OC no
cneruanbHocty CITIO 09.02.07 MadpopmanmoHHble CUCTEMBI U TPOIrPAMMHUPOBAHUE.

Copepxanue y4yeOHOW IUCIUIUIMHBI HANpaBieHO Ha (OPMHpPOBAHUE 3HAHUNA, YMEHHH H
HABBIKOB CTYJICHTOB B 00JacTH HW3y4YCHHs] W TNPUMEHEHUS (PU3MUECKUX 3aKOHOB, OOBSICHCHHE
¢usnyecknx sBieHWil. PaGodas mporpamMMa mpearoyiaraeT pacrpeieficHHe TeM W H3yYeHHE
MaTepuana IO pa3ieiaM: MeXaHWKa, MOJEKyJsipHas ¢Gu3Mka ¢ TepMOJIUHAMHUKA,
DJIGKTPOMArHUTHOE TI0JIe, ONTHKA, KBAaHTOBAas M sACpHAas (U3WKA, DIEMEHTHI AaCTPOHOMHH.
Temarndeckuii TIaH W coIEpKaHUE yUEeOHOW TUCIMILIMHBI PACKPHIBACT MOCIEIOBATEIHLHOCTD
MPOXOKIICHHUSI TEM, COOTBETCTBYET Y4eOHOMY IUIaHy W paclpe/eNieHuI0 4acoB. B mporpamme
omnpeneneHbl (opMa NpPOBEACHHUS, LEIH, 3aJaud y4yeOHON JUCLUIUIMHBI, IPEICTABICHbBI
MaTepualibl JUIsl TEeKylle M NpoMeXyTO4HOH arrectanuu. B mporpamMme peann3oBaHb
IUJIAKTUYECKHE MPUHLUIB 0Oy4eHUs: LEIOCTHOCTh, CTPYKTYPHOCTb;, OTpPa)kK€Ha B3aUMOCBSI3b
MEX]Y OTJCJIbHBIMU 3JIEMEHTAaMU CTPYKTYPbI, YUTEHbl MEKIPEAMETHBIE CBSI3H.

[Taciopt mporpamMmbl OOOCHOBaHHO U IOJIHO OTPakaeT COAEp KaHue JUCLUILIMHBL, €€ Pojb U
MECTO B IOATOTOBKE CIELMAINCTa CPEIHEro 3BEHA, PAcKpbIBAeT LEIM U 3aJaud yuyeOHOH
IUCUUIUIMHBL. Ompenienenbl TpeOOBaHMsI K YMEHHSIM U 3HaHUSAM CTYJICHTOB.

[lepeyeHb peKkOMEHIYyeMOM OCHOBHOW U  JIONOJHUTENBHON JUTEpaTypbl BKJIIOYAET
OOIIEOCTYNHbIE MCTOYHUKM, W3JaHHBIE B IocienHee BpeMmsl (He TMO3JqHee S5  Jer).
[lepeuncnennsie IHTEpHET - pecypchl aKTyallbHbI U IOCTOBEPHBI.

Pabouas mnporpamma pucrumiuasl YJ[.03 @usuka MoxeT ObITh PEKOMEHJOBaHA JUIs
UCIIOJIb30BaHMs B Yy4eOHOM Tmpoliecce mnpu moaroroBke 1o crenuanbHoctn  09.02.07
WudopmalioHHbIe CUCTEMBI U TPOrPaMMHPOBAHHE.

Penensenr:

KaH}lH}_’IaT TCXHUYIECKHUX HayK, IperogaBaTeib

pummana ®I'BOY BO «Kybanckuii FOC}’JIapCTBeHHBIH yﬂmpcmm
B I. 'enenmxuxe a

JI. B. l'anmnuxkas
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Penensus
Ha Y4EOHYI0 NpOorpaMMy y4eOHOM TUCHUIIIIMHBI
Y1.03 ®dusuka
s cnenuansHocTy 09.02.07 U opManuoHHbIe CHCTEMBI M IPOrPAMMHUPOBaHHE

Pabouas mporpamma yueOnoit mucumminasl YJ[.03 ®U3MKA paszpaborana Ha OCHOBE
denepaabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHAAPTa MPEABIBISEMBIX K CTPYKTYpE,
CONCPKAHUIO W pE3yJbTaTaM OCBOCHHA YyYEOHOH JWCHUIUIMHBL, W B COOTBETCTBHH C
PekoMeHanmsiMyu MO OpraHu3alMKi MOJYYEHHsI CpelHero olmiero oOpa3oBaHUsA B Mpefesiax
OCBOEHHs 00pazoBaTEIbHBIX MPOrpaMM CpEIHEro MpodeccHoHaIbHOr0 00pa3oBaHMs Ha 0aze
OCHOBHOTO 00IIero o0pa3oBaHHsA C Y4YeTOM TpeOOBaHMM (QenepanbHbIX TOCYAapCTBEHHBIX
00pa30BaTENbHBIX CTAHAAPTOB IO CIEUUATBHOCTH CPETHETr0 MPOQPECCHOHAIBLHOTO 00pa30BaHUS
(mamee — ®I'OC CIIO) 09.02.07 HNudpopmanmioHHBIE CHUCTEMBI W TPOTPAMMHUPOBAHHE,
yrBepxkaeHHoro [Ipukazom Munucrepcrsa npocsemienust Poccun ot 12.12.2022 Ne 1100.

[Tacopt mporpamMmbl 0OOCHOBaHHO M MOJTHO OTPaKaeT COACp)KaHWE NUCIUILIUHBL, €€ POJb U
MECTO B MOJTOTOBKE CHEIUAINCTAa CPEJAHEr0 3BEHA, PACKpbIBaeT LENM U 3aJaud yueOHOM
aucuuIuIHEL. OmpeneneHbl TpeOOBaHMs K YMEHHSIM U 3HAHUSAM 00yYJarOIIIXCsl.

JlanHnas mporpamMMma SIBJISIETCSI 4YacThlO OCHOBHOM MpodeccHoHaIbHON 00pa3oBaTelbHON
nporpamMMbl B cooTBeTcTBUU ¢ @I'OC cpennero (mosxHoro) obmero oopazosanus u GI'OC no
cneranbHocty CITO 09.02.07 MapopmanimoHHbIe CUCTEMBI U TPOIPaMMUPOBAHUE.

Conepxanue y4eOHOW UCHMIUIMHBI HAMpaBiICHO Ha (QOPMHPOBAHHWE 3HAHWN, YMEHUH H
HABBIKOB CTYJICHTOB B 00JacTH HW3y4YCHHs] W TNPUMEHEHUS (PU3MUECKUX 3aKOHOB, OOBSICHCHHE
¢busndeckux sBiIeHU. TeMaTHYecKuil TIaH U cofepKaHue y4eOHOW NUCIUIUIMHBI PaCKPHIBACT
MOCJIEIOBATENIbHOCTh MPOXOXKJIEHUSI TEM, COOTBETCTBYET yUe€OHOMY IUIaHY W paclpeiesieHUI0
yacoB. B mporpamme ormpezenensl ¢popma MpoBeAeHUS, LENH, 3aa4d y4eOHOM IUCIMIUIUHBI,
IpeJICTaBICHbl MaTEepHAIbl ISl TEKyLIEH M MPOMEXKYTOYHOW aTTecTainuu. Paboyas mporpamma
npeanoyiaraeT pacrnpefesieHne TeM U HM3y4YeHHe MaTepuajia [0 pasjieiaMm: MeXaHHKa,
MOJIeKyJIsipHas (pU3MKa W TEPMOJUHAMHUKA, AJIEKTPOMArHUTHOE TIOJIE, OINTHUKA, KBAaHTOBas H
anepHas (u3MKa, SJIEMEHThl acTpOHOMHHM. B mporpamme peanu3oBaHbl TUAAKTUYECKUE
OPUHLMIBL  OOYYEHMS: LIEJOCTHOCTh, CTPYKTYPHOCTb, OTpa)X€Ha B3aUMOCBS3b  MEXKAY
OTJICIbHBIMU AJIEMEHTAMU CTPYKTYPBI, YUTEHbI MEKITPEAMETHBIE CBSI3H.

[lepeueHb pexKOMEHAYeMOl OCHOBHOM M  JIOTIOJHHUTENbHON JIUTEpaTyphl BKIIOYAET
OOIIEeIOCTYNHbIE HWCTOYHUKH, U3JIaHHbIE B TOcleAHee Bpemsi (HE TMo3aHee 5  Ier).
[Tepeuncnennsie UHTepHET—pECYpChl aKTyallbHBI U JOCTOBEPHBI.

PaGouas mporpamma mucturuinasl YJ[.03 ®dwusuka MokeT OBITb PEKOMEHJOBaHA IS
UCIIOJIb30BaHWsI B Yy4eOHOM Tmpoliecce mnpu moAaroroBke 1o crenuanbHoctn  09.02.07
NudopmanioHHble CUCTEMBI M IPOTPaMMHUPOBAHHE.

Penensenr:

HAupexrop MBOVY «Cpennss o6imeobpasosatensnas mkona Nel MyHHIMIAIEHOTO
0bpasoBanus ropos-KypopT I'eneHmxuk uMenu AfiMupana X0JOCTIKOBA»
: ) E. B. ®emxosa
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