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1. IACIIOPT PABOYEM INPOT'PAMMBI YUEBHOM JUCIUILIUHBI
B/1.06 PU3UKA

1.1. O0s1acTh NIpUMEHEHHs POIPaMMbI

OobmeobpasoBatenbHas auciiuimHa «bJ1.06 ®uzukay sBIAsSETCS 00s3aTEIBHON
4acThio 00111€00pa30BaTENBHOIO IIMKIa 00pa30BaTEIbHON NIPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cneuuanbHoctu 44.02.01 JlomkoasHOE 0Opa3oBaHUE peaqn3yeMoil Ha
06aze OCHOBHOTO oO0mero o6OpazoBanus. I[Iporpamma paszpaboTaHa Ha OCHOBAHHUH
tpeboBanuit ®I'OC cpemgHero odimero oopa3oBaHms.

1.2. Mecro y4yeOHOH IMCHMIUIMHBI B CTPYKType NpPOrpamMMbl NOATOTOBKH
CIEeNHMAIMCTOB CPe/IHero 3BeHa:

JlucuuniuuHa BXOAUT B 00sA3aTelIbHbIE y4eOHbIE IUCLUIUIMHBI, HM3y4aeMble Ha
0a30BOM YpOBHE.

1.3. Hean m 3apaunm y4eOHOH JMCHMILIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOCHMS TMCIHUILJIMHBI:

Conep:xanue mnporpaMmbl 0011e00pa30BaTeJbHOM JUCHUILVIMHBI Du3uka
HAINIPaBJIEHO Ha JOCTHKeHHUe CJIeJYIOIIUX LeJieil:

— ¢dopMHUpOBaHHE y OOYyYaIOIMIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUS,
3HAUUMOCTH  (PU3MYECKUX 3HAHUM [  COBPEMEHHOr0  KBaJU(UIIMPOBAHHOTO
CHEIMANIMCTA MPU OCYIIECTBICHHUH €ro MPo(ecCuoOHaNbHON AESITEIbHOCTH;

— ($opMHUpPOBaHKE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH;

— OBIAJICHUE CHEIU(PUIECKON CUCTEMON (U3MUYECKUX MOHATUN, TEPMUHOJIOTHEH
1 CUMBOJIUKOM;

— OCBOEHHE OCHOBHBIX (PU3UYECKUX TEOPHIL, 3aKOHOB, 3aKOHOMEPHOCTEH;

— OBJIAJICHUEC OCHOBHBIMH  METOJIaMH  HAyYHOTO  TO3HAHUS  MPHUPO/IBI,
UCTIOJIb3yeMbIMU B (pu3nke (HaOr0/IeHne, OmMcanre, N3MEPEHHE, BBIIBI)KEHNUE TUTIOTES,
NpOBEJICHUE SKCTIEPUMEHTA);

— OBNQJICHHUE YMEHHUSMH OO0OpabaThiBaTh JaHHBIE OHKCHEPUMEHTA, OObBICHSITH
NOJlyYEHHbIE  pe3yJbTaThbl, YCTAHABIMBATH 3aBUCUMOCTH MeEXAy (usmueckumu
BEJIMYMHAMU B HA0JII01a€MOM SIBJIEHUH, JIEJIaTh BHIBOIBI;

— (QopmupoBaHMe YyMeHHUs pemaTh (U3MYECKHe 3aJaud  Pa3HbIX ypOBHEH
CJI0’)KHOCTHU;

— pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEUIEKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN B Mpolecce NPUOOPETeHUsT 3HAHUU C MCIHOJB30BAHUEM Pa3IMYHBIX
UCTOYHUKOB HMH(POpPMAIMU M COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHH; yMEHUMN
dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIUIO TI0 OTHOIIEHUIOK (PU3MUYECKOMN
nH(pOopMaIuU, OTy4aeMOU U3 pa3HBIX UCTOYHUKOB;

— BOCIUTaHUE YYBCTBA FOPAOCTHU 32 POCCUUCKYIO (PU3UYECKYIO HAYKY.

OcBoenue kypca O/ «@u3nka» npeanoaraer penieHue cJaeIyrmnx 3a1au:

— npuoOpeTeHue 3HaHUH 0 QyHIAMEHTAIBHBIX (U3MUECKHUX 3aKOHAX, JIeKAIIUX B
OCHOBE COBpPEMEHHOW  (M3MYECKOW  KapTHUHBI MHpaA, TNPUHIUIOB  JEHCTBUS
TEXHUYECKUX YCTPOMCTB M MPOU3BOACTBEHHBIX MPOLECCOB, O HauWOoJee BaXKHBIX
OTKPBITUAX B 00MacTH (U3UKH, OKA3aBIIWX OMPEACIAIONIee BIUSHUE Ha pPa3BUTHE



TEXHUKH U TEXHOJIOTUU;

— MOHUMaHuEe (U3NYECKON CYIIHOCTH SIBICHHUM, MPOSABISIONIMXCA B paMKax
MIPOU3BOJCTBEHHOM J1€ATEIbHOCTH;

— OCBOEHHME CIOCOOOB MCHOJB30BaHUA (U3MUECKUX 3HAHUM i1 pelIeHus
MPAKTUUYECKUX M TNpPO(PECCHOHANBHBIX 3a/4ay, OOBACHEHUS SIBICHUA TPUPOJBL,
MIPOM3BOJICTBEHHBIX M TEXHOJIOTMYECKHUX MPOLIECCOB, MPUHIUIIOB ACHCTBUS TEXHUUECKUX
npubOpPOB U YCTPOKHCTB, 0OecreueHns: 6e30MacHOCTH MPOU3BOACTBA U OXPaHbI IPUPOIBI;

— (QopmupoBaHHE YMEHUH peliarh y4yeOHO-NpaKTUYeCKUe 3aJauu (PU3UYECKOro
CoJIepKaHus ¢ yu€ToM NpodeCcCUOHATBHOM HAaNPaBIeHHOCTH;

— npuoOpeTeHne OmbITa MO3HAHUS U CAMOIIO3HAHMS; YMEHUH CTAaBUTh 3a/layu U
penath npodieMsl ¢ y4ETOM MpodeccuoHanbHONW HANPaBIEHHOCTH;

— (opMupoBaHuEe yMEHHI UCKaTh, aHAIM3UPOBATH U 00padaThIBaTh (HPU3UUECKYIO
HHPOPMALHIO ¢ YIETOM MPO(HECCHOHATBHON HAIIPABIEHHOCTH;

— MOATrOTOBKA OOYYarOIIMXCs K YCIEIIHOMY OCBOEHUIO JUCUUIUIMH U MOJYJeH
npo(eCCHOHANBHOTO MHKJIA: (OPMUPOBAHUE Y HUX yYMEHUH W OMbITA ACATEIHHOCTH,
XapakTepHBIX JUisi mpodeccuit / ITODKHOCTEW CHyXKalllUX WM CIEeIHaIbHOCTEH,
MOJTy4aeMbIX B MPOQPECCHOHATBLHBIX 00pa30BaTEIbHBIX OPraHU3AIUAX;

— TIOJITOTOBKAa K (D)OPMHUPOBAHUIO OOIIUX KOMMETEHIUNA OYyIyIero CrelnuagInucTa:
caMo00pa30BaHMsA, KOMMYHMKAI[MM, MPOSBICHUS  I'PaXJaHCKO-NATPUOTUUECKON
MO3UINH, COTPYJHUYECTBA, MPHUHATUS PEIICHUH B CTAHIAPTHOW W HECTaHIAPTHOUN
CUTYallUsIX, TIPOSKTHPOBAHUS, MPOBEACHUS (HU3MUECKHX H3MEpeHui, 3¢(HEeKTUBHOTO U
0€30MacCHOr0 MCIOJb30BAHMS PA3IMUHbBIX TEXHUYECKUX YCTPONCTB, COOMIOCHUS MPaBUI
OXpaHbITpYJla pu padoTe ¢ PU3nvYecKUMU NpudopaMu U 000PYI0BaHUEM.

OcoOeHHOCTh (OPMUPOBAHMSI COBOKYITHOCTH 3a7ad HW3y4eHHs] (OU3UKU s
CHUCTEMBI CpeIHero Mpo(ecCHOHAIBPHOrO O00pa30BaHMs 3aKIIFOYAcTCs B HEOOXOIUMOCTH
peanuzalM  MpOQEeCCHOHANBHOM  HANpaBJIEHHOCTH  pelaeMblX — 3adad,  ydéra
0COOEHHOCTEH cephl AeITEIBHOCTH OYAYIIUX CIEIUATUCTOB.

B pe3yabTare 0CBOCHHS IUCHHUIIJIMHBI 00YUAKOIUIICA 10JIKEH 3HATH:

— CMBbICJ TOHATUN: (QU3NYEecCKOe SBJICHHE, TUIOTE3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICIICTBHE, 3JEKTPOMAarHUTHOE II0Jie, BOJIHA, (OTOH, aTOM, aTOMHOE SJIpoO,
MOHU3UPYIOLIUE U3TYyYEHUS;

— CMbICH (PU3UYECKHX BEIIMYUH: CKOPOCTh, YCKOPEHHUE, Macca, CUJIa, UMIIYJILC,
paboTa, MexaHMuYecKas OJHEprusi, BHYTPEHHsS BSHeprus, aOCONIOTHAas TeMIleparypa,
CpeIHss KHHETHYECKasl SHEPTUs YaCTHUI BEIIECTBA, KOJUYECTBO TEIUIOTHI, 3JIEMEHTaPHbIN
EKTPUUECKUN 3apsif;

— CMbICH (PU3NYECKUX 3aKOHOB KIACCUUYECKOW MEXaHUKH, BCEMUPHOTO TATOTEHUS,
COXpPaHEHHs DSHEPruM, UMIYyJIbCa U DJIEKTPUYECKOro 3apsiaa, TEPMOJUHAMUKH,
AJIEKTPOMArHUTHOM MHAYKUIMH, (oTOdddexTa;

— BKJIaJl POCCUMCKUX M 3apyOeKHBIX YUEHBIX, OKa3aBIIMX HAaUOOJblIEe BIUSHUE
Ha pa3BUTHE PU3NKH;

B pe3ynbTaTe 0cBOEHUS AUCIUILTUHBI 00YYaIOLIUICS 10JIKEeH YMeTh:

— MPOBOJUTH HAOIIO/IEHNUS, TNIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,

— BBLIBUraTh TUMOTE3bl U CTPOUTH MOJIEIH,

— TNPUMEHSAThH MOJTYyYEHHbIE 3HAHUS MO (QU3UKE A OOBSICHEHHS] pa3HOOOpa3HBIX
(hM3UYECKUX SBIICHUM U CBOWCTB BEIIECTB;

— MpPaKTUYECKU UCTOJIb30BaTh (PU3NUECKUE 3HAHUS;
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— OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HHPOpMALIUY;

— HCIIOJIBb30BATh HpI/I06peTeHHBIC 3HaHUA U YMCHUA UL PCHICHUA IMPAKTHYCCKHUX
3aJa4 MOBCEIHEBHOM JKU3HH, obOecrieueHnss 0OE30MaCHOCTH COOCTBEHHOM KHU3HU,
PaduOHAJIBHOI'O IIPUPOAOIIOJIb30BAHMA U OXPaHbI 0pr>KaIOH.[eI>i CpCIbI.

— OIMCHIBATh M OOBSCHATH (PU3MUECKUE SIBIICHUS U CBOMCTBA TEJ: CBOWCTBA Ta3oB,
KHUJIKOCTEH ¥ TBEPABIX TeN; DSJICKTPOMArHUTHYI0 HWHAYKLHUIO, pacHpocTpaHeHHE
SNIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; M3IyYeHHE W TOIVIOIIEHHWE CBETa
aToMoM; poToapdexT;

— OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHIA;

— JIeNaTh BBIBOJIBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JaHHBIX

— NPHUBOJAUTL MPUMCPHBI, ITOKA3BIBAKOIIUC, YTO: Ha6J'IIOZ[eHI/I$[ U OKCIICPUMCHT
SIBJISIIOTCS.  OCHOBOM JJIA  BBIABMOKCHHUA THUIIOTC3 U TCOpI/Iﬁ, MO3BOJIAIIOT TIPOBCPUTH
HCTUHHOCTb TCOPCTUYCCKUX BbIBOJOB, (bHSI/I‘IeCKaH TCOpHUA HaCT BO3MOKHOCTDH
OOBSACHATHL W3BECTHBLIC SIBJIICHUS IMpupoaAbl WM HAYYHBIC (baKTBI, IMpCaACKa3bIBaATh CIIC
HCU3BCCTHBLIC SAIBJICHUA,

— IMPUBOAMTH IPUMEPHI MPAKTUYECKOI'O HCIOIB30BAHMUS (PU3MUECKUX 3HAHWMA:
3aKOHOB MEXaHMKH, TEPMOJMHAMHUKH M NIEKTPOAUHAMHUKHA B DHEPrE€TUKE; PA3IUYHBIX
BUJIOB DJIEKTPOMArHUTHBIX W3JIYYEHHH [IJIs1 PAa3BUTUS PAIUO M TEIEKOMMYHHUKALIUM,
KBaHTOBOH (PM3HMKHU B CO3JaHMHU SIIEPHOM SHEPTETHUKH,JIa3€POB;

— BOCIIPUHUMATh U Ha OCHOBE IMOJIYYEHHBIX 3HAHUH CaMOCTOSTEIbHO OLEHUBATh
uHpopMalmio, coaepamniytocs B cooduieHusix CMU, MuTepHeTe, HaydyHO-NONMYISPHBIX
CTaThsIX.

— TMPUMEHSATH NOJyYEeHHbIE 3HAHUS I pelleHns PU3NUeCcKUX 3a/1ay;

— OIpenessaTh Xapakrep GU3MIECKOro mnpoiecca mo rpaduky, Tabmuie, hopmye;

— M3MEPATh pAl (PU3MUECKUX BEIWYHH, MPEACTABISS PE3yIbTaTbl U3MEPEHUN C
Y4ETOM HX MOTPEIIHOCTEN.

OcBoenne coaepkaHus ydeOHOW mucnuruiuHbl  «Du3nka» oOecrneuynBaeT
JOCTUKEHHUE CTYICHTAMM CJIEAYIOUIUX PE3YJIbTAaTOB:

JIMYHOCTHBIX :

— 0CO3HaHUE 00YYAIIIUMHUCS POCCUMCKON IPasKJaHCKON UICHTHYHOCTH,

— TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH H CAMOOIIPEAEIIEHHUIO;

— HAJIMY¥MEe MOTUBAIIUN K OOYUYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

— LIEJICHANPABICHHOE pAa3BUTHE BHYTPEHHEW TMO3UIMU JIMYHOCTH Ha OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEN Hapoa0B Poccuiickorn denepann, HICTOPUIECKUX U
HallMOHATBHO-KYJIBTYPHBIX TPaJullNi, (GOPMUPOBAHUE CUCTEMbI 3HAYMMBIX IIEHHOCTHO-
CMBICIIOBBIX ~ YCTAHOBOK, AHTHUKOPPYNUMOHHOIO MHMPOBO33PEHHUS, IPABOCO3HAHMS,
9KOJIOTHYECKON KYJIBTYPBI, CIIOCOOHOCTH CTaBUTH IIEIM ¥ CTPOUTD KU3HCHHBIC TJIaHbI,

METaNpeIMETHBIX :

— OCBOCHHBIC OOYyYarOIUMKCS MEKIIPEIMETHBIC TOHITHS W YHUBEPCAIbHBIC
y4eOHbIe IeHCTBUS (peryasiTHBHbIC, IT03HABATEIbHBIC, KOMMYHHKATHBHBIC);

— CcIOCOOHOCTH WX HCIOJB30BaHHS B MO3HABATEILHOW M CONMAIIBHOW MpPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIBPHOMY IUTAHUPOBAHUIO ¥ OCYIICCTBICHHIO Yy4eOHON
JEATEIBHOCTH, OpraHW3aldd  Y4eOHOTO  COTPYAHHMYECTBA C  MEJarorHueCcKUMH
paOOTHHKAMH W CBEPCTHHKaMH, K YYacTUIO B TMOCTPOCHUH WHIMBHYaTbHOM
00pa3oBaTeNbHOIN TPACKTOPHUH;



— OBJIaACHUC HABBIKAMH yqe6H0-HCCHeHOBaTeHBCKOﬁ, HpOCKTHOfI U COLMaJIbHOMN
JACATCIIbHOCTH,

MIPEIMETHBIX :

1) chopMHUpPOBaHHOCTH MPEICTABICHUN O POJIH M MecTe (U3WKH M aCTPOHOMHUU B
COBPEMEHHOU Hay4YHOW KapTUHE MUPA, O CUCTEMOOOPA3yIOIIeH poiii PU3UKU B Pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHUKA M COBPEMEHHBIX TEXHOJIOTHH, O BKJAJE POCCUUCKHX H
3apyOeKHBIX YUCHBIX-(PU3UKOB B Pa3BUTHC HAYKH; MOHUMaHUE (PU3MUECKON CYIIHOCTH
HAOJIFOJTaEMBIX SIBICHUH MHKPOMHpa, MaKpOMHUpa M Meramupa; IMOHUMaHUE pPOJu
ACTPOHOMHHM B TIPAKTHUECKOW JIESITEIIbHOCTH 4YeJIOBeKa H JalIbHEUIIEM HAayYHO-
TEXHUYECKOM Pa3BUTHUH, POJIH (PU3UKU B (POPMUPOBAHUU KPYro3opa u (pyHKIMOHATBHOMN
TPaMOTHOCTH YeJIOBEKA IS PEIICHUS MPAKTUYCCKUX 3a]1a4,

2) chopMHPOBAHHOCTh YMEHHI pacTio3HABATh (PU3UUECKUE SIBJICHUS (IIPOIIECCHI) U
OOBSICHATh WX HAa OCHOBE H3YYCHHBIX 3aKOHOB: PaBHOMEPHOE M PABHOYCKOPEHHOE
MPSIMOJIMHENHHOE JIBMKEHUE, CBOOOJHOE TMAaJICHWE Tell, IBHKCHUE TI0 OKPYXKHOCTH,
UHepLUs, B3aWMOJCICTBUE TeJ, KoJjieOaTeslibHOe JBW)KEHHE, PE30HAHC, BOJHOBOE
newxenne; auddy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHUE JKUJIKOCTEH U TBEPIBIX Ted,
W3MCHECHHE O00beMa Tel TpH HarpeBaHWUU (OXJIAXKICHUH), TEIIOBOC pAaBHOBECHE,
WCTIapeHne, KOHJICHCAIUs, TUTABIICHUEe, KPUCTAUIN3AIINSI, KATICHUE, BIAXHOCTh BO3TyXa,
CBSI3b CpEIHEN KMHETHMYECKOW SHEPruv TEIUIOBOTO ABM)KEHHUS MOJIEKYN C aOCOIIOTHOM
TEMIIEPaTypol, MOBBIIICHUE NIaBJICHUs ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBS3b MEXKIYy IMapamMeTpaMH COCTOSIHHSI Tra3a B H30IpOIeccax; 3JIEKTpU3alus Ted,
B3aMMOJICHCTBUE 3aps0B, HarpeBaHWE TMPOBOJHHKA C TOKOM, B3aWMOICHCTBUE
MarHUTOB, AJICKTPOMArHUTHAsI MHAYKIIHS, IEHWCTBHE MarHUTHOTO TOJII Ha TIPOBOJTHHK C
TOKOM W JIBUXKYIIUNCS 3apsij], YIEKTPOMArHUTHbIE KOJIeOaHUsS U BOJHBI, PSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpPaKeHHWe, MpeoMIICHHe, WHTeppepeHuus, Tudpakius u
MoJIsIpU3alusl CBETa, JAWCIEPCHUs CBeTa; (POTOANEKTpUUYECKUl IPPEKT, CBETOBOE
JaBJICHWE, BO3HUKHOBCHHC JIMHCHYATOrO CIIEKTpa aroMa BOJOPOJA, €CTECTBCHHAs U
HCKYCCTBEHHAs PaIMOAKTUBHOCTD;

3) BiageHNE OCHOBOTOJATAIOMIMMH (U3HMUYECKUMH TOHATHSIMH U BEJIMYWHAMHU,
XapaKTePU3YIONIUMH  (PU3UYSCKHE  TPOIECChl  (CBA3aHHBIMH C  MEXaHUYCCKUM
JBU)KCHHEM, B3aUMOICHCTBHEM TeJ, MEXaHUYECKUMHU KOJICOaHUSIMU U BOJIHAMU; aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM BEIIECTBA, TEIUIOBBIMHU IMPOIECCAMH; JICKTPHUUECKHM U
MAarHUTHBIM TIOJIAMH, 3JCKTPHYECKHM TOKOM, 3JICKTPOMArHUTHBIMH KOJICOAHUSMU U
BOJIHAMU;, ONTHYECKUMH SIBICHUSAMH; KBAaHTOBBIMU SIBIICHUSIMU, CTPOCHHEM aTroMa U
aTOMHOT'O apa, PaJIOaKTUBHOCTHIO); BJIa/ICHUE OCHOBOIMOJIATAIOIIUMHU
ACTPOHOMHYECKHMH  TIOHATHSMH, TIO3BOJISIONIMMH  XapaKTEPU30BaTh  IMPOIIECCHI,
MPOUCXOJAIIINE Ha 3Be37aX, B 3BE3JHBIX CHUCTEMaX, B MEKTATAKTHYECKOW Cpeje;
JBUKCHHE HEOECHBIX Tell, IBOJIOIHIO 3Be3/ U BeeneHHoil;

4) BnajieHWE 3aKOHOMEPHOCTSMHU, 3aKOHAMU M TEOPUSMH (3aKOH BCEMHUPHOIO
tarorenus, I, II u I 3akonsl HbrOTOHA, 3aKOH COXpaHEHUST MEXaHUYECKOW SHEPIruH,
3aKOH COXpaHEHUSI UMITYJIbCA, IPUHIIAT CYTIEPIIO3UIIMY CHJI, TIPUHITATI PAaBHOTIPABHOCTH
WHEPIMATBHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KHHETHYCCKYI0 TEOPHIO CTPOCHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, TMEPBbI 3aKOH TEPMOJAMHAMUKH; 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, 3akon Oma aist ydactka mend, 3akoH Oma st
IIOJIHOM DJIEKTPUYECKOW Iienu, 3akoH JIxoyns - JleHma, 3aKOH DJJIE€KTpOMarHUTHOU
WUHAYKIIUKM, 3aKOH COXPAHCHUS DSHEPTHM, 3aKOH MPSMOJIMHEWHOTO PaclpOoCTpaHCHHS
CBETa, 3aKOH OTPAXKCHUS CBETA, 3aKOH MPEIOMJICHHS CBETA; 3aKOH COXPAHECHUS YHEPTHUH,



3aKOH COXpaHEHUs HMMIYJbCAa, 3aKOH COXPAHEHUS DJJIEKTPUYECKOTO 3apsja, 3aKOH
COXpaHEHHUsI MaccOBOrO 4HCIIa, MOCTYyJNaThl bopa, 3aK0H paJMOaKTUBHOIO pacraja);
YBEPEHHOE HCIIOB30BAHUE 3aKOHOB W 3aKOHOMEPHOCTEH Mpu aHanmu3e (PU3UIECKUX
SIBICHUI U MPOLIECCOB;

5) yMeHUEe y4YUTHIBATh T'PAHUIIBI IPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJETICH:
MarepuaibHasi TOYKa, HWHEpIHUalbHAs CHUCTEMa OTCYeTa, HUACAIbHBIA Ta3; MOJEIU
CTPOEHUS Ia30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN ICKTPUUECKHUN 3apsll, sAepHAs
MOJIeNIb aTOMa, HYKJIOHHAs! MOJIeTIb aTOMHOT'O $/Ipa MPH pelieHur GU3NYECcCKuX 3a1ay;

6) BiaJeHUWE OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS, HCIOJb3yEeMbIMH B
(u3MKe: MPOBOAUTH MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (PU3NYECKUX BEIUYHH, BHIOUpAS
ONTUMAJIBHBIM  CHOCO0 M3MEPEHUs] M  UCIONb3ySd U3BECTHBIE METOJbl OLEHKH
NOTPEIIHOCTe HM3MEPEeHH, MPOBOJIUTh HCCIIEJAOBAHUE 3aBUCUMOCTEH (PHU3NUYECKUX
BEJIMYMH C UCIOJB30BAHUEM MPSMbBIX U3MEPEHUM, OOBACHATH MOTYyYEHHBIE PE3YIIbTaThI,
UCTIONB3ysd (PU3MUECKHe TEOpHH, 3aKOHBI M TOHATHS, W JENaTh BBIBOJBI; COOIIONATH
npaBuiga O€30MacHOTO TpyAa MPH TMPOBENEHWH HCCICAOBAHMI B paMKax ydeOHOTO
JKCIIEpUMEHTa U  Y4eOHO-MCCIIEIOBATENbCKOM AESITENIbBHOCTH C  HMCHOJIb30BaHUEM
IUPPOBBIX  U3MEPUTENBHBIX  YCTPOMCTB U J1abopaTOpHOTrO  OOOPYJIOBaHMUS;
c(OpPMHUPOBAHHOCTh NPEJCTABICHUI 0 METOJAX MOJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX
3HAHUI;

7) cpOpMUPOBAHHOCTh YMEHHUS pellaTh pacueTHbIE 3a/Jayd C SIBHO 3a/JaHHOM
(bu3nyeckoil MOJeNblo, HMCTOJb3ys (U3MUECKUE 3aKOHBl M TPUHIMUIBI; HA OCHOBE
aHaJM3a YCJIOBHSI 3aJjaud BBIOMpPATh (PUIUYECKYI0 MOJIETb, BBIIEIATH (PU3HUEcKHe
BEJIMYMHBI U (POpPMYJbl, HEOOXOAUMBIE JUISI €€ PELICHUs, MPOBOJUTH pacUeThl U
OLICHHWBATh PEATBHOCTh IMOJYYEHHOI'O 3HA4YeHHs (PU3MYECKON BEIUYMHBI; peliarh
KaueCTBEHHbIE  3aJa4yM, BBICTpaWBas JIOTUYECKHM HENPOTHUBOPEUYUBYIO  LIETIOUKY
paccyKJIeHHil ¢ Omopod Ha M3YYECHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3UYECKHE
SIBJICHUS;

8) chopMHpPOBAHHOCTH YMEHUS MPUMEHSATH MOJYUYCHHbIE 3HAHUS JUIsl OObSICHEHUS
YCIIOBUHM TIPOTEKaHUs (U3NUYECKUX SIBIICHUN B MPUPOJIE U JUIS TMPUHATHS MPAKTUUECKUX
pelIeHnil B MOBCEIHEBHOW KHU3HU Uil oOecneueHus: 0€30MacHOCTH MPH 0OpalieHuu ¢
OBITOBBIMU TMPUOOpPaMU M TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHS 3/0POBbsl U
cOONIOACHUS HOPM SKOJIOTMYECKOro IOBEJACHUS B OKpYKalolleld cpejae; NMOHUMaHHE
HEO0OXOIMMOCTH NPUMEHEHHS AOCTHMKEHUI (PU3UKU M TEXHOJOTHU U PALlMOHAIBHOTO
MIPUPO/IOIIOJIb30BAHMS;

9) chopmMupoBaHHOCTH COOCTBEHHON MO3UIUM IO OTHOIIEHUIO K (DU3MUYECKON
uHpOpMaIlUHY, MOTYy4YaeMOil U3 pa3HbIX HCTOYHUKOB, YMEHUH HCIOIB30BaTh HU(PPOBHIE
TEXHOJOTUU [UIsl TIOUCKA, CTPYKTYpPUpPOBAaHUS, HMHTEPIpPETALUH U NPEICTaBICHUS
yueOHOM M Hay4YHO-TIOMYJISIPHON HH(POPMALIUK; PA3BUTHE YMEHUI KPUTHUECKOTO aHAIN3a
noJydyaeMoil uHpopMaIuu;

10) oBnameHue yMEHUSMH pPaOOTaTh B TPYIINE C BBINOJHEHUEM PA3IUYHBIX
COLIMAJIBHBIX pOJEH, IJIaHUPOBaTh pabOTy TPYNINbl, PalUOHAIBHO pPACIPEIENATh
NEeSITENIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLEHMBATh BKJIAJ KaKJOTrO U3
YYaCTHUKOB T'PYIIIbI B pEIlIEHHE paccCMaTpUBAEMON MPOOIEMBbI;

11) oBmagenue (chOpMUPOBAHHOCTh TMPEACTABICHUI) MpaBWIAMH 3allUCH
dbusudeckux (Gopmyn penbedHO-TOUCUHOH cHucTeMbl o0o3HaueHui JI. bpainsa (ms
CJIETIBIX U CIa00BUASAIIMX 00YUAIOIIHNXCS).

MaxkcumanpsHas yuyeOHast Harpy3ka ooydvaromerocs 108 yacos, B ToM 4yuce:
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— o0s3arenbHas ayquTOpHas yuyeOHas Harpys3ka oOy4varomierocst 1084acos.

1.4. IlepeyeHp mJIAHUPYEMBIX Pe3yJbTAaTOB OOy4YeHUS] MO AUCHUILINHE
(mepevyeHb (POPMHUPYEMBbIX KOMIIETEHIU)
Vuamuiics noJDKeH 00J1aaTh OOIMMMH KOMITETCHIIUSIMH, BKIIFOYAIOIIMMH B CeOs

CITIOCOOHOCTD:

OK 01. Bsibupatrs crocoObl perieHus 3afad npodeccuoHaIbHOU NeaTeTbHOCTH
NPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 02.

Hcnons3oBars

COBpPEMEHHBIE

cpezacTBa

ITOMCKa, aHajim3a H

UHTepIpeTaiuy HHGOpMaluu, U UHPOPMAITMOHHBIE TEXHOJIOTUH ISl BHIIIOJHEHUS 3a/1a4
npo¢eCcCUOHAIBHOM AesITeNFHOCTH

OK 03. IlmanupoBaTh M pPEaIM30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOE U
JUYHOCTHOE DPAa3BUTHE, IPEAINPUHUMATENBCKYIO JESITEHOCTh B MPO(EeCCHOHATbHON
cdepe, UCHOIB30BaTh 3HAHUS MO (PMHAHCOBOW I'PaMOTHOCTH B Pa3IMYHBIX >KM3HEHHBIX

CUTyalnuax

OK 04. DddexTrBHO B3aMMOIEHCTBOBATH M pA0OTATh B KOJUIEKTHBE i KOMAHIE

OK 0s.

OcymiecTBIISITh

YCTHYIO U

IMMCBMCHHYIO

KOMMYHUKAIIUIO Ha

ToCyaapCTBECHHOM A3BIKC Poccuiickoit CDez[epauHI/I C yucTOM 0COOCHHOCTEH COIIMAJIBHOI'O

" KYJIbTYPHOI'O KOHTCKCTa

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPebl, pecypcocOepeKeHuIo,
MPUMEHATh 3HaHUS 00 M3MEHEHWW KIMMaTa, MPUHIUIBI OepEeXKINBOTO MPOU3BOICTBA,
3¢ eKTUBHO NEeHCTBOBATH B UpE3BbIUAHBIX CUTYaIUAX

Kox m HanMeHoBaHHE
(popmupyembix
KOMIIeTEeHIIM i

Ilnanupyemblie pe3yJibTaThl 0CBOEHHS THUCIUTITUHBI

Oommue

HHCIII/IHJII/IHapHBIE

OK 01. Beibupats crioco0sI
pelieHus 3a1a4
poeccHoHaTbHON
JeATeTbHOCTH
MMPUMEHUTEIIBHO K
Pa3JIMYHBIM KOHTECKCTaM

B yacTi Tpya0BOro BoCIMTAaHMS:
- TOTOBHOCTb K TPYAY, OCO3HAHHE
LIEHHOCTH MacTEPCTBA, TPYIOIIO0HE;

- TOTOBHOCTh K AKTUBHOMU
JIEATEIbHOCTA ~ TEXHOJIOTHYECKOH |
CcolManbHON HaIlpaBJICHHOCTH,
CITOCOOHOCTH UHULIMHUPOBATh,

IJIaHUPOBATh n CaMOCTOATCIIBHO
BBIIIOJIHATH TaKYHO ACATCIHbHOCTD,

- HUHTEpeC K pa3iuuHbIM chepam
poheCCHOHATIBHOMN EATCIBHOCTH,
OsBiagenue YHHBEpPCAIbHBIMH
Y4EOHBIMHI M03HABATEJbLHLIMH
JeHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE TIeHCTBHSA:

- CaMOCTOATEIBHO (HOPMYJIMPOBATH H
aKTyaJIu3HpPOBATh mpobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh  CYIIECTBEHHBIH
NpU3HAK  WIH  OCHOBaHUS UL
CpaBHEHUS, KiaccuuKaImu u
00001IeHNs;

- ONpEeAeNATh UEIU JAeSTeIbHOCTH,
3a]aBaTh MapamMeTpbl M KPUTEPUU HUX
JIOCTIKCHMS,

- BBIABJIATH SaKOHOMepHOCTH n
l'IpOTI/IBOpe'-II/IH B paCCManI/IBaeM])IX
SIBJICHUAX,

- BHOCUTD KOPPEKTUBBI B

- cthopMHpOBaTh MPEACTABICHUS O
ponu n MecTe GU3MKH U aCTPOHOMUH
B COBPEMEHHON HaydyHOH KapTHHE
MHpa, O cucreMooOpasyroueld posu
(U3MKK B Pa3BUTHUA E€CTECTBECHHBIX
Hayk, TCXHUKH H COBPEMEHHBIX
TEXHOJIOTUH, O BKJIAJEC POCCUHCKUX U
3apyOeXHBIX  YYCHBIX-(QH3HKOB B
pas3BuTHE HayKU; MOHUMAaHUE
(uznueckoi CYIIHOCTH
HaOMIOfaeMbIX SIBJICHUI MHUKPOMHMDA,
MaKpoMHupa U Meramupa; MOHMMaHHE
pONM acTPOHOMHHM B IIPaKTHYECKOU
JeATEIbHOCTH yeJoBeKa u
JanbHEHIIEeM  HayYHO-TEXHHYECKOM
pasBuTHH, ponu bu3nKu B
(hopmMupoBaHUU Kpyroszopa u
(hyHKIIMOHATBHOM TpPaMOTHOCTH
YyeJoBeKa ULt peueHns
MPaKTHYECKUX 3a/1ad;

- cdopmupoBaTh yMEHHUS pelIaTh
pacdeTHbIe 3aJa4d C SIBHO 3aJaHHOU
¢u3udeckoil MOJENbIO, HCIOJb3YS
(u3nueckue 3aKOHBI U MPUHIMIIBL; Ha
OCHOBE aHajM3a YCIOBHA 3aJa4d
BBIOMpaTh  (U3MYECKYI0  MOJEIb,
BBIJACIIATH d)I/I3I/I‘IeCKI/Ie BCIIMYUHBI U
(dopmynel, HeoOXoauMmble sl ee
peuicHus, MNpoOBOAUTL pacuCTbl U

10




JIeATEeIbHOCTD, OIICHUBATH
COOTBETCTBHE  pE3yIbTaTOB  LIENSM,
OILICHUBATh pHucKu IMOCJICACTBHUI
JIeATEeILHOCTH,

- pa3BHBaTh KpEATHBHOE MEIIUICHUE
MIPH PEUICHUH KU3HEHHBIX MTPOOIIeM

0) 0a3oBbBIE HCCJIeIOBATEIbCKHE
JerdcTBHs:
- BJIAICTH HaBbIKaMU yqeGHo—

HCCIIEN0BATENbCKOW M MPOEKTHOM
JIEITEILHOCTH, HABBIKAMH DPa3peIleHHs
mpooeMm;

- BBIABJIATH HpI/ILII/IHHO-CJ'IeJICTBCHHbIe
CBS3M M aKTyalM3WpoBaTh 3a/1ady,
BbIABUT'ATh FI/IHOTCBy €e pCHJeHI/Iﬂ,
HaXO0AUThb aprMeHTBI 11
JIOKa3aTelNbCTBA CBOUX YTBEPXKJICHHH,
3aJaBaTh MapaMeTppl U KPUTEPHU
pelieHus;

- aHaAIM3MPOBAaTh IOJYYEHHBIE B XOJE
peuieHus 3a1auu pe3yNbTarhl,
KPUTHUYECKU OIICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCJIOBUSIX;

- yMeThb IEPEHOCUTh 3HAHUSA B
MO3HABATE/ILHYI0 W MPAKTHYECKYIO
00J1aCTH YKU3HEAESITEIbHOCTH;

- yMeTh WHTETPUPOBATh 3HAHUSA U3
Pa3HbIX MPEIMETHBIX 00JIaCTeMH;

- BBIJBUTaTh HOBBIC HJIEH, MpEIIararh
OPHUTHHAIBHBIE TTOIXO0/IbI U PEIICHHUS;

- CIIOCOOHOCTDL MX UCIIOJIL30BaHUs B
MO3HABATEIbHOM W COLIMAIbHOM
MPaKTHKE

OLCHMBATh PE€AJIbHOCTH IIOJYUYECHHOTO

3HAUeHUsT (PU3UYECKOW  BEIMYMHBI;
pemiath  KadyecTBEHHBIE  3a/auH,
BBICTpanBast JIOTHYECKU
HETIPOTHBOPEUHNBYIO LETIOUKY

paccyxaeHui c onopoit Ha
W3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (PU3UYCCKUC SIBIICHHS,

- BJAJETh  OCHOBOIIOJATaIOIIMMHM
(huznyecKuMU MTOHSATHUSIMH u
BEJIMYMHAMHU, XapaKTEePU3YIOITUMHU
(hu3nYecKue MPoecchl (CBSI3aHHBIMU
C MEXaHUYECKUM JIBHOKCHUEM,
B3aMMOJIEHCTBHEM Te,
MEXaHUYECKMMH  KOJICOAHUSIMU U
BOJIHAMU; aTOMHO-MOJIEK YIS PHBIM
CTPOCHHEM BEIIECTBA, TEIUIOBBIMHU
MPOLIECCaMU; ANMEKTPUIECKUM u
MarHUTHBIM TIOJSIMH, SJIEKTPUYECKUM
TOKOM, 3IIEKTPOMArHUTHBIMU
KOJeOaHUsIMHU i BOJIHAMU
ONTUYCCKUMU SIBJICHUSIMU,
KBAaHTOBBIMH SIBJICHUSIMH, CTPOCHHEM
aroMa u aTOMHOTO snpa,
PaIrOaKTHBHOCTHIO); BIIaJICHHC
OCHOBOITOJIaralOIUMU
aCTPOHOMUYECKUMHU MMOHSATHAMU,
ITO3BOJISIOIIAMHE XapaKTepU30BaTh
MIPOLIECCHI, MIPOUCXONIAIINE Ha
3Be37ax, B 3BE3AHBIX CHCTEMaxX, B
MEXTalaKTHUeCKOU CpeJie; NBH)KEHUE
HEOECHEBIX TEJ, DBONIOLMIO 3BE3l U
Bcenennoii;

- BIAETh 3aKOHOMEPHOCTSIMH,
3aKOHAMH W TEOPUSAMH  (3aKOH
BcemupHoro Ttsarotenus, I, II u III
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHHs
MeXaHUYECKOM SHEPTUH, 3aKOH
COXpaHEHHUS HMITYIbCa, IPUHIHI
CYNepHO3ULINN CHII, TIPUHIIUTL
PaBHOIPAaBHOCTH WHEPIUATIBHBIX
CHCTEM  OTCYCTa; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOpUI0  CTPOEHUS
BELIECTBA, ra30BbI€ 3aKOHBI, MEPBBII
3aKOH TEPMOJUHAMUKHU; 3aK0H
COXpaHEHUsl AJIEKTPUUYECKOro 3apsija,
3akoH Kynona, 3akon Owma s
y4dacTka Lenu, 3akoH OMa Jyis MoJHOM
JNEKTPUUYECKON 1enH, 3akoH JIxoyis -

J'IeHua, 3aKOH SHCKT‘pOMaFHHTHOfI
WHAYKIHH, 3aKOH COXpaHCHU
OHEpIruu, 3aKOH HpﬁMOJ’IHHCﬁHOFO
pacupoCTpaHCHUA CB€Ta, 3aKOH
OTpaAKCHUSA CB€Ta, 3aKOH
MMPEIIOMIJICHU A CB€Ta, 3aKOH
COXpaHCHU A OHEPIuu, 3aKOH
COXpaHCHU A HUMITYyJIbCa, 3aKOH

COXPaHEHUs UEKTPUUECKOTO 3apsiia,
3aKOH COXpPaHEHHs] MacCOBOTO YHCIA,
MOCTYJIaThI Bopa, 3aKOH
panoaKTHBHOTO pacnaja);
YBEPEHHOE HCIOJb30BaHHE 3aKOHOB U
3aKOHOMEPHOCTEM  MpH  aHAIW3e
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(U3HYeCKUX SBJICHHI U IIPOLIECCOB

OK 02. Vcnons3oBath
COBPEMEHHBIC CPENICTBA
MTOWCKA, aHAH3a U
HWHTEPIPETAIUN
nHpOpMAaIHH, U
nHGOPMAIMOHHEIC
TEXHOJIOTHH IS
BBIITOJTHEHUS 33,14
npo¢eCCHOHATBHOM
JESITeITBHOCTH

B o0Gaactm 1eHHOCTH HAy4IHOI'0

MO3HAHUSA:
- ¢(hOpPMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA HayK{ "
OOIIIECTBCHHOM MIPaKTHKH,

OCHOBAaHHOTO Ha JHAJIOTe KYJIbTYp,
CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO
MECTa B MOJUKYILTYPHOM MHPE;

- COBEpIICHCTBOBAHHUE S3BIKOBOH W
YUTATEIIBCKOM KYJIBTYPhI KaK CpPEJICTBA
B3aMMOJICHICTBUS MEXIY JIOABMHU U
MTO3HAHUS MHPA;

- OCO3HAaHME IIEHHOCTH HAay4HOH
JIESITENbHOCTH, TOTOBHOCTh
OCYILECTBIIATD IIPOEKTHYIO "
UCCIIE0BATENbCKYIO JIeSITEbHOCTD
UHAWBUIYaIIbHO U B IPYIIIE;
Osaagenne YHHBeEpCAJIbHBIMHA
y4eOHBIMH N03HaBaTeJIbHbIMH
AelCTBUAIMU:

B) padoTa ¢ nHpopMaLUeii:

- BIAJeThb HaBBIKAMU  IIOJIyYEHHUS

I/IH(I)OpMaIII/II/I N3 HCTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOATCIIBHO OCYHICCTBIIATH
IIOMCK, aHaJIn3, CHUCTEMAaTHU3alul U

WHTEPIIPETALIIO nHpOpMaIn
Pa3INYHbBIX BUJIOB u ¢bopm
MIPE/ICTABIICHMS,;

- CO3[aBaTh TEKCThl B Pa3IUYHBIX
dopMaTax ¢ yd4eToM Ha3HAYCHHS

MHQOPMAlM M LENEeBOW ayIuTOPHH,
BEIOMpast ONTHMAIBHYIO thopmy
NPENCTaBICHHS M BU3YaIH3allly;

- OLICHMBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh  WH(OpManu, ee
COOTBETCTBHE TPABOBBIM M MOPAITBHO-
3THYECKUM HOPMaM;

- HCITIOJIb30BATh cpencTa
UH(OPMAIIMOHHBIX u
KOMMYHHKAI[HOHHBIX ~TEXHOJIOTHH B
pelIeHrn KOTHHTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3alHOHHBIX 3ajad c
co0JII0/IeHNEM TpeboBaHUI
JPrOHOMHUKH, TEXHHKH O€30IaCHOCTH,
THTHEHBI, pecypcocOepexeHus,

[PaBOBBIX M JTHYECKUX HOPM, HOPM
MH(OPMAIIMOHHOMN 6€301aCHOCTH;

- BIIAJIETh HaBBIKAMH
pacro3HaBaHUs u 3aIUTHI
uHpopManuy,  HWHOOPMAIMOHHOMN

0€301aCHOCTH JTIMYHOCTH

- yMeTb  Y4YUTHIBaThb  TPaHUIIBI
TPUMEHEHHS] U3yYEHHBIX (H3UYECKUX
Mojeneil:  MmarepualibHas ~— TOYKa,
UHepIUalbHas  CHUCTeMa  OTCUeTa,
WJIeaNbHBI Ta3; MOJENN CTPOSHHS
ra3oB, JKHUIKOCTEH W TBEpPABIX Tell,
TOUEUHBIM  AJIEKTPUUYECKUH  3apsn,
sJiepHas MOJeNb aToMa, HYKJIOHHas
MO/JIeTIb aTOMHOTO Spa MPU PElICHHH
(usnueckux 3anaq

- yMeTh (hOpMHPOBaTH COOCTBEHHYIO
MO3MIMI0 1O  OTHOUIGHUIO K
(uznueckoi nH(OopMaIuH,
MOJTy4aeMOH W3 pasHbIX NCTOYHHKOB,
YMEHHH HCIIONB30BaTh  IH(pPOBBIE
TEXHOJIOTUH ULt TIONCKa,
CTPYKTYPUPOBAHUS, HHTEPIIPETALNH U
NpE/ICTaBICHU y4eOHOW M HaydHO-
MOMYJISIPHOM MH(OPMAINN; Pa3BUTHE
YMEHMH  KPUTHYECKOIO  aHAIN3a
noxydaeMoil nHdopmManuu

OK 03. IInarupoBath u
pean30BbIBaTH
coOCTBEHHOE
npodeccnoHaNbHOE U
JTMYHOCTHOE Pa3BUTHE,
MpEAIPUHUMATENBCKYIO
JCATCIIBHOCTH B
npodeccuoHansHOH cdepe,
HCIIONIb30BATh 3HAHUS TI0

B o0nacTn KyXOBHO-HPABCTBEHHOIO
BOCIIMTAHUA:

-- c(hopMHPOBaHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STHYECKOTO MOBE/ICHHUS;

- CIOCOOHOCTD OlIEHWBATh CHTYaIHIO U
INpUHUMAThb OCO3HaHHBIC peicHus,
OPUEHTUPYSACH Ha MOPAIBHO-
HPaBCTBCHHbLIC HOPMbI U IICHHOCTH,

- OCO3HAaHHME JIMYHOTO BKJI3Ja B

- BJIag€Thb OCHOBHBIMH MECTOAaMH
HAaY4YHOTI'O MMO3HAaHUs, UCIIOJIb3YEMbIMU
B (l)I/I3I/IKeI MNpOBOAUTL IIPsAMBIC U
KOCBCHHbLIC H3MECPCHUA (bPISI/I‘{eCKI/IX

BEIMYMH, BbIOMpas ONTHMAalbHbI
cnoco0 M3MEpEeHUss M HCIOJb3YA
N3BCCTHBIC MCETObI OLICHKHU
MOTPELIHOCTEN U3MepeHui,
POBOAUTH UCCIIE0BAHUE
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(hMHAHCOBOM rPaMOTHOCTH B
Pa3INYHbIX KU3HEHHBIX
CUTYyaIHsIX

IMOCTPOCHHE YCTOMYMBOTO OYIYIIIETO;

- OTBETCTBEHHOE OTHOIIECHHWE K CBOMM
poauTelsM H (MJIM) OPYTUM dJICHAM
CEMBH, CO3JaHHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHHATHSA ILEHHOCTEH
CeMEHHON JXM3HH B COOTBETCTBHU C
TpaguIusIMu HapoaoB Poccum;
Osiagenue YHHBEP CAJIbHBIMH
PeryassiTUBHBIMH JAeiiCTBUSIMH:

a) caMOOpraHu3aums:

- CaMOCTOATCIIBHO OCYHICCTBJIATDH
TMO3HAaBAaTCIbHYIO JACATCIIBHOCTD,
BBIABJIATH npo6neM bI, CTaBUThb u

(hopmynupoBaTh COOCTBEHHBIE 3ajaduM
B 00pa3oBaTeIbHON JAEATCIBLHOCTH W
KU3HCHHBIX CUTYallUAX,

- CaMOCTOSITENBHO COCTaBIISITh IUIAH
peuieHusT  mpoOJeMbBl € y4eTOM
UMEIOLINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYHOCTEM U MPEANIOUTEHUH;

- 1aBaTh OLIEHKY HOBBIM CHUTYAaIIUsIM;
CrocoOCTBOBaTh  (pOpMHUpPOBaHHIO U
MPOSIBJICHUIO I[IHUPOKOH I3pYAUIMU B
pa3HbIX 00NAacTAX 3HAHWM, TOCTOSHHO
MOBBIIIATE CBOW 00pa3oBaTeNbHBIN |
KYJBbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIb:

HCTIONB30BaTh MPUEMBI peIICKCHH TS
OLICHKM CHTYalliH, BBIOOpA BEPHOTO
pelieHus;

- yMeThb  OICHMBaTh PHCKH |
CBOCBPEMEHHO MTPUHUMATH PEIICHHUS 110
UX CHIDKCHHIO;

B) IMOIMOHAJILHBII
NpeanoJiararmui
chopMHUPOBAHHOCTD:
BHYTPEHHEN MOTHUBALIUHU, BKIHOYAIOIIEH
CTpPEMIICHHE K JOCTH)KCHHIO IIENH |
ycnexy, OnTUMHU3M, HWHUIHUATHBHOCTD,
YMEHUE HeﬁCTBOBaTB, Ucxonada u3 CBOUX
BO3MOKHOCTCH;

- DMIIATHH, BKITIOYAIONIEH CIIOCOOGHOCTD
NOHMMATh 3MOILMOHANBHOE COCTOSIHUE

MHTEJJIEKT,

IpYTHX,  Y4YUTBIBATD €0 IpH
OCYIIECTBICHHN KOMMYHHKALHH,
CIIOCOOHOCTh K COUYYBCTBHIO H
COTIEPEIKMBAHUIO;

- COLMAJIbHBIX HAaBBLIKOB, BKIIFOYAIOIIMX
CIIOCOOHOCTH BBICTPaMBaTh OTHOLICHUS
C JpYTUMH JIOJOBMH, 3a00THTHCH,
NPOSIBJIIAATE  MHTEpPEC U pa3peniarhb
KOH(JIIUKTHI

3aBUCHMOCTEN (DU3UUECKHX BEITHMYUH
c UCIIOJIb30BaHUEM TIPSIMBIX
U3MEpeHUi, OOBSCHATH TMOJTYYCHHBIC
pEe3yNIbTaThl, UCHONB3Ys (UIUUSCKHE
TEOPUH, 3aKOHBI U MOHATHS, U JIeNaTh
BBIBOJIBL; cOOITI0AATh npaBmiia
0e30MacHOro Tpy/Ja MPH MPOBEICHUN
HCCIIeIOBAaHU B paMKax y4eOHOro
JKCHEepUMEHTa u y4eOHO-
HCCIIeIOBATENILCKOM JICSITEIbHOCTH ¢
HCTIOTb30BaHIEM U(POBBIX
N3MEPHUTEIIbHBIX yCTpOﬁCTB n
1ab0paToOpHOTO obopynoBaHus;
c(hOPMHUPOBAHHOCTh MPEICTABICHUH O
MeToJ1ax NOJIy4EHUS Hay4YHBIX
aCTPOHOMMYECKUX 3HAHUM;

- OBIIAJICTh (chopmupoBatb
NPE/ICTABJICHHS) TPAaBUIAMH 3aIHCH
¢usnueckux  Gopmyn  penbedHo-
TOYEYHOW cHcTeMbl 00o3HaueHHit JI.
Bpaitns (mmst CIIETIBIX u
CIabOBUISIINX 00YUAIOLITNXCS)

OK 04. DddexTuBHO
B3aUMOJEUCTBOBATh U
paboTaTh B KOJUIEKTHUBE H
KOMaHJe

- TOTOBHOCTP M CIIOCOOHOCTH K
00pa3oBaHUIO0 i CaMOPa3BHUTHIO,
CaMOCTOSITCIIBHOCTH u
CaMOOTIPENICIICHUIO;

-OBJIaJICHUE HaBBIKAMHM yaeOHO-
WCCIIEIOBATENLCKOM, MPOEKTHOM H
COIIMAIIBHOM JIeATCIHLHOCTH,
Osaajenue YHHBEP CAJIbHBIMH
KOMMYHHKATHBHBIMH JIEHCTBUSIMU:
0) coBMecTHasI AeSITeIbHOCTD:

- MMOHUMAaTh i HCIIOJB30BaTh

- OBIAJETh YMEHUSAMH pPabOTaTh B
TPYIIIE C BBHINOJHEHUEM pPa3IHYHBIX

COLIMANIBHBIX ~ pOJIeH, ITaHMPOBAThH
paboty TP YIIIIEL, PpaIFOHAIBEHO
pacnpenensrh JEATENbHOCTh B
HECTaHJapTHBIX CHTYaIHSIX,

a/IeKBaTHO OIIEHMBATH BKJIA] KKIOTO
W3 YYacTHWKOB TPYNIBI B peEIICHHE
paccMmarpuBaeMoi TIpoOIeMbl
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IIPEeUMYyIECTBA KOMaHJHOM u
WHIIUBHyalIbHOI paboThI;

- IIPUHUMATH neiaun COBMECTHOM

JEeATCIbHOCTH,  OPTaHM30BBIBATH U
KOOPJIMHMPOBAaTh JEHCTBHA IO €€
JOCTHKEHHIO: COCTaBIISTh IUTaH
JIEUCTBUM, pacOpenensitb poiau ¢
Y4eTOM MHEHHH YYaCTHUKOB
00CyXJaTh Pe3yNbTaThl COBMECTHOH
padoThI;

- KOOpPAMHUPOBaTb U  BBINOJHATH
paboTy B YCIOBHAX  PEaIbHOTIO,

BUPTYAJIbHOT'O H KOM6I/IHI/IpOBaHHOFO
B3aUMOJCHCTBUS;

- OCYII[ECTBIIATh MO3UTHUBHOE
CTpaTerHyecKoe MOBEJICHNE B
pasNUuYHBIX ~ CUTyalUsX, MpPOSBIATH
TBOPYECTBO U BOoOOpaxkeHHe, OBITh
WHHULUATUBHBIM

Osnanenne YHHBEPCAIbHBIMH
peryasiTUBHbIMH JeiiCTBUSIMH:

I') NPUHATHE ce0sl U APYTUX JIoAeii:

- TIpPUHMMATh MOTHBBI U apryMEHTBI
JIPYTUX monein pu aHaJIN3€e
PE3yNbTaTOB ACSITENBHOCTH;

- TNpHU3HABaTh CBOE IPAaBO M IPaBo
JIPYTHX JIFOJICH Ha ONTHOKH;

- pa3BHUBATh CIIOCOOHOCTH ITOHUMATh
MUD C TIO3UIUH IPYTOro 4enoBeKa

OK 05. OcyiecTBisTh
YCTHYIO U ITUChMEHHYIO
KOMMYHUKAIIWIO Ha
TOCYJapPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
Y4eTOM 0COOCHHOCTEH
COIMAIIEHOTO U
KYJIBTyPHOTO KOHTEKCTa

B obnacTn ICTETHYECKOT 0
BOCIMTAHUS

- 3CTETUYECKOE OTHOIICHHE K MHPY,
BKITFOYAst JCTETUKY HAY4IHOTO
TBOPYECTBA, MPUCYIIET0 (UIUUECKOI
HayKe;

- CITOCOOHOCTH BOCIIPHHHMATH
pa3IMYHbIC BUABI HCKYCCTBA, TPaIULMH
N TBOPYECTBO CBOEr0 MW  APYTUX
HapoJIOB, OINYIaTh SMOIMOHATHLHOE
BO3JICHCTBHE NCKYCCTBA;

- YOeXKICHHOCTh B 3HAYMMOCTH JIJIS
JIMIHOCTH U OOIIECTBA OTEYECTBEHHOTO
M MHPOBOTO HCKYCCTBA, ITHHYECKHX
KYJIbTYPHBIX TPAIUIMiA U HAPOIHOIO
TBOPYCCTBA,

- TOTOBHOCTb K CaMOBBIPQKCHHIO B
pasHBIX BUJAaX HCKYCCTBA, CTPEMJICHHE

OPOSBIATH ~ KAauecTBa  TBOPYECKOU
JIMYHOCTH;
Osnanenne YHHUBepPCAILHBIMH

KOMMYHHKATHBHBIMH 1€ CTBUSIMU:
a) o0eHue:

- OCYIIECTBIIATH KOMMYHHKAIIUH BO
Bcex cepax KU3HH;
- pacro3HaBath
cpencraa o0LIeHNS, MOHUMAaTh
3HAUCHUE COLMAITBHBIX 3HAKOB,
pacro3HaBaTh MPEIITOCHITKH
KOH(JINKTHBIX CHTYallHd M CMAT4aTh
KOH(IIMKTHI;

- Pa3BepHYTO W JIOTMYHO H3JIaraTh
CBOIO TOYKY 3peHus c
WCIIOJIb30BAHNEM SI3BIKOBBIX

HeBepOaThHBIC

- yMeThb pacro3HaBarh (QHU3HYECKHE
siBIICHHSI (TIPOIIECChI) U OOBSICHATH UX
Ha OCHOBE H3YYCHHBIX 3aKOHOB:
paBHOMEpPHOE W  PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBIKCHHE,
cBOOO/IHOE TIaJicHHE Tel, JABIKCHHE
o OKPYXHOCTH, WHEpIHS,
B3aMOJICHCTBHE TeJ, KosedarenpHoe
JBIDKEHHE,  PE30HAHC,  BOJHOBOE
nekenue; nuddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHE KUAKOCTEH W
TBEPABIX TeN, U3MEHEHNE 00beMa Tel
npu  HarpeBaHUM  (OXJIAXICHUH),
TEIJIOBOE PaBHOBECHE, HCIIapeHHE,
KOHJICHCAITHS, TUTaBJICHHE,
KpHCTaJUTU3anus, KHIICHUE,
BII&XKHOCTh BO3IyXa, CBsI3b CpEIHEH
KMHETUYECKOH SHEPriuH  TEIUIOBOTO
JBIDKCHUSI MOJIEKYNT C aOCOJIOTHOM
TeMIEePaTypoi, IOBBIICHNE AABICHU
rasa IpH ero HarpeBaHUU B 3aKPHITOM
COCyZe, CBS3b MEXIy NapaMeTpamu
COCTOSHHSI Ta3a B H30IPOLECCaX;
SNEKTpU3alus Tel, B3auMozeiicTBHe
3aps70B, HarpeBaHWe IPOBOAHHKA C
TOKOM, B3aUMOJCHCTBUE MAarHHUTOB,
9NEKTPOMarHUTHas WHIYKIIHS,
JefCTBHE MAarHUTHOTO IOJSd  HA
NPOBOJHUK C TOKOM M JIBMDKYLIHICS
3apsifl, MEKTPOMArHUTHBIE KOJICOaHHs

" BOJIHBI, OPSIMOJIMHEWHOE
pacnpoCTpaHEHHE CBETa, OTPAKEHUE,
TIPEJIOMIICHHE, nHTepdepeHnys,

Tupaknys W TOJSPHU3AIMI  CBETa,
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CpencTB

JHcnepcus CBETa;
(hOTOANEKTPHUUECKHIA ¢ dexT,
CBETOBOE IaBJIEHHE, BO3HUKHOBEHHE
JIMHENYaTOro CIIEKTpa aroma
BOZOPOA, €CTEeCTBEHHAs u
MCKYCCTBEHHAas PaJNOAaKTUBHOCTD

OK 07. ConeiicTBOoBaTh
COXPaHEHUIO OKpYKaroIei
cpensl,
pecypcocOepexeHuto,
NPUMEHSTh 3HaHHS 00
U3MEHEHHH KJIMMara,
NPUHIIKITBL OEPEXITUBOTO
NPOM3BO/ICTBA, (P PEKTUBHO
JIEUCTBOBATh B
YpEe3BBIYANHBIX CHTYaLlUsIX

B odJacTu
BOCIIUTAHUS:
- ¢(hOPMHUPOBAHHOCTh IKOJIOTHYECKOM
KYJIbTYPHI, MMOHUMAaHHE BIIASTHUS
COIMATbHO-3KOHOMHYECKHX ITPOIIECCOB
Ha COCTOSIHUE MIPUPOTHOU u
COLMAJIbHOM cpebl, OCO3HaHUE
I7100a1bHOTO xapakrepa
9KOJIOTHYECKUX IIPO0IeM;

- IIJIAaHUPOBAaHUE H OCYIIECTBICHUE
ICUCTBUM B OKpYXKaloIeld cpeae Ha
OCHOBE 3HaHMs ILeJied YCTOMYHMBOIO
Pa3BUTUS YCIOBEUECTBA,
aKTHBHOE HEMPUITHE
MPUHOCAIINX  BpeJ
cpene;

- YMEHHE

IKOJOIrH4€CKOro

JIEWCTBHM,
OKpYyXarolieu

MIPOTHO3UPOBATH
HeOJIaronmpUsTHBIC SKOJIOTUYECKHE
MOCJIEACTBUS MPEANTPUHIMACMBIX
JIEWCTBHM, MPEIOTBPAIATH HX;

- paclliMpeHHe OIMbITa AEATeIbHOCTU
9KOJIOTUYECKOM HAIPaBIEHHOCTH Ha
OCHOBE 3HaHHH 10 (PH3HKE

- copMHpOBATH YMEHUS TPUMEHSTH
MOJTyYCHHBIC 3HAHUS JJIS OO CHCHHUS
YCIOBUH TPOTCKaHHUS (DUIUUICCKUX
SIBICHUIA B TIPUPOJC W JIJIS TIPUHSATHUS

MPaKTUYECKUX pelieHuit B
MOBCEIHEBHOM JKU3HU s
obecrieyeHusi  0E30IMACHOCTH  TIPU

oOpalleHuy ¢ OBITOBBIMH MPHOOpaMH
U TEXHUYECKHMHU  yCTpOICTBaMH,
COXpaHEHHS 37I0POBbSI M COOJIOICHHS
HOpPM JKOJIOTUYECKOTO IOBEICHUS B
OKpyXarollel  cpefe; IMOHMMAHUE
HE00XO0JUMOCTH TIPUMEHEHHS
JOCTHKEHUH (DU3MKH W TEXHOJIOTHH
ULt palnMoHaIBLHOIO
MPUPOJONOIIB30BaHMS
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2.CTPYKTYPA U COIEP)KAHUE YYEFHOM JUCIHUILINHBI

2.1. O6beM yuyeOHOM TUCHMIIMHBI U BU/AbI Y4eOHOM padoThl

Bun yue6HoIi paboThI Obvem uacos

MaxkcumanbHas yueOHast Harpyska (Bcero) 108
O06s13aTenbHast ayAuTOpHas ydeOHast Harpy3ka (BCEro) 108
B TOM YHCJIE:

3aHATHS JIGKIIMOHHOTO THIIA 86

MIPAKTUYECKUE 3aHITUS 22

1a00paTOpHbIE 3aHITHS —
CamocrosTenbHas padboTa oOydaromierocs (BCero) —
Ilpomesrcymounas ammecmayus 8 popme oughg. 3auema

2.2. CTpyKkTypa AUCHUIIHHBI:

KoJin4ecTBO ayIMTOPHBIX YaCOB
HaumeHoBaHue pa3esioB M TeM IIpakTHyeckue n
Bcero Teopermieckoe JabdopaTopHbIe
odyuenue
3aHATUA

Beenenue. ) ) 3
Pu3MKa ¥ METOJIbI HAYYHOTO MO3HAHMS

Paznen 1. Mexanuka 12 12 -
Paznen 2. MonekymsipHas Qu3snka u 20 14 6
TEPMOJIMHAMUKA

Pazgen 3. DnexrpoanHamMuka 32 26 6
Paznen 4. KonebaHus 11 BOIHBI 10 10 -
Paznen 5. Ontrka 16 10 6
Paznen 6. KBantoBas ¢usuka 10 8 2
Paznen 7. Crpoenune Bcenennoii 6 4 2

Bcero no iucuuniimnHe 108 86 22

2.3. TemaTnyeckuii JIaH U coaepxkanue yueOHou nucuuiuinabl B/1.06 dusunka

HaumeHnoBan Conepkanue y4eGHOT0 MaTepualia, 1ad0paTopHbIe H dopmupyemble
HepasiesioB U NpaKkTHYeCKHe padoThl, CAMOCTONATEIbHasI paGoTa Obnem obuue
TeM 00y4JaronIuxcs, KypcoBasi padora (poeKT) (eciu 1acoB | ppogeccuonaan
npeoycmMompenni) HbIe
KOMTIEeTeHI[UT
1 2 3 4
Beenenue. Copep:xanue yueOHOIro MaTepuasa: 2 OK 03

Omuka — GyHAaMeHTaTbHAS HayKa o mpupozae. EctecTBeHHO-
HAYYHBIM METO/] MO3HAHMUS, €T0 BO3MOKHOCTH M T'PaHMIIBI
MIPUMEHUMOCTH. DKCHEPUMEHT M TEOpHs B IpoIiecce
Mo3HaHus Npupopl. MozenupoBaHye pU3NUECKHX SIBICHUH U
nporeccoB. Ponib 3xcriepuMeHTa 1 TEOpUH B IIpoIiecce MO3HAHUS
npupoabsl. Pusudeckass BenuuuHa. Du3nyecKkue 3aKOHBIL.
['paHuLIBI MPUMEHUMOCTH (HU3MYECKUX 3aKOHOB M TEOPHIA.
[Mpunnmn cootBercTBUs. [IoHATHE O GU3NUESCKON KapTHHE
mupa. [lorpemrHocTn W3MepeHHi (U3NYECKUX BEITUYMH

du3nka 1 MeToAbI OK 05

HAYYHOI'O INIO3HAHUA
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Pazngen 1. Mexannka

12

Tema 1.1

Conep:xanue y4eGHOro MaTepuaa:

OCHOBEI KHHEMAaTHKHU

Mexannueckoe OBIDKEHHE M €ro BHAbL. MaTepuaiabHas
Touka. CKaJsipHBIE M BEKTOPHbIE (PU3NUECKHE BEIUUYHHBI.
OTHOCHUTENBHOCTh MEXaHMYECKOro ABIbKeHHs. Cucrema
otcueta. [Ipunnun otHocutenbHocTH [anmunes. Tpaekropus.
IlyTs.

Ilepemenienue. PaBHOMepHOE NpSAMOIMHENHOE ABUKEHUE.
CxopocTs. YpaBHeHHE OBIDKEHIS. MTHOBEHHAS. W CPETHSSA
cKkopoctu. YckopeHue. [IpsmonnneliHoe IBUKEHHE C
MIOCTOSIHHBIM YCKOPEHUEM. JIBHXKEHUE C MOCTOSHHBIM
YCKOpEHHEM CBOOOIHOTO majeHus. PaBHOMEpHOE BIKEHHE
TOYKH IO OKPYXHOCTH, YIJI0OBasi CKOPOCTb.
HenTpoctpemurensHoe yckopenue. Knaemarrka abcomoTHO
TBEPJIOTrO Tena

Tema 1.2

Coaep:xkanue y4ueOHOro MaTepuaJa:

OCHOBBI IMHAMHUKHA

OcHoBHas 3agaua quHaMukd. Cuna. Macca. 3aKOHBI MEXaHUKH
Herotona. Cunel B mpupoge. Cunma TsSXKECTH M CHIA
BCEMHPHOTO TATOTEHUS. 3aKOH BCEMUPHOro TAroteHus. Ileppas
KOCMHUYECKasi CKOPOCTb. J[BHXKEHHE IUTaHET W ManbIX Tel
Conneuynont cucremsl. Bec. HeBecomocts. Cunsl ympyrocrtu.
Cuiiel TpeHus

Conepskanue y4eGHOr0o MaTepuasia;

Tema 1.3

3aKOHBI COXPaHEHUS
BMEXaHUKE

Nmmynse tena. Mimynbe cuitbl. 3aKOH COXPAaHEHHSI HMITYIIbCa.
PeakTnBHOE nBMXeHHME. MexaHudeckas paboTa M MOIIHOCTb.
Kunernueckas »sHeprusa. [loTeHumanbHas dHeprus. 3aKkoH
COXpaHEHHs MEXaHUYeCKOH sHepruu. PaboTa chibl TSDKECTH U
cuibl  ympyroctd. IIpuMeHeHHe 3aKOHOB — COXpPaHEHHS.
Hcnonp3oBanne 3aKOHOB  MEXaHWUKH I OOBSICHEHUS
JIBIDKEHUS] HEOECHBIX TeN W IS Pa3BUTUS KOCMUYECKHX
HCCIIEIOBAHNMN, TpaHUIBl MPUMEHUMOCTH  KJIACCHYECKOH
MEXaHUKU

OK 01

OK 02

OK 04

OK 05

OK 07

Pasznen

2. MoaekyasipHasi pu3UKa U TEePMOANHAMHUKA

20

Tema 2.1

Conepmamle yqeﬁnoro MaTtepuaJia:

OCHOBEI
MOJIEKYJISIPHO-
KHHETHYIECKOMN

TEOPHH

OCHOBHBIE TIOJIOKEHHMS MOHGKyﬂHpHO-KHHCTH‘{CCKOﬁ TEOPUH.
Pa3zMmepsl U Macca MOJIEKYJ HaTOMOB. bpoyHOBCKOE ABU>KEHUE.
CtpoeHue ra3000pa3HbIX, )KUAKHX U TBEPIBIX Tel. MneanbHbli
ra3. JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KUHETHYECKON Teopuu rasoB. Temmeparypa U ee U3MEpEHHUE.
AOCOIIOTHBIN HYJTb TEMIIEPaTyphl. TepMOIMHAMUYECKas IIKaIa
temmnepaTypsl. Temmeparypa 3Be3n. CKOpOCTH —ABHKEHHA
MOJIEKYJI U UX M3MEpeHHe. Y paBHEHHE COCTOSHUS HACAIHLHOIO
raza. Mzomnporeccel u ux rpaduku. ['a30Bbie 3aKOHBI

JlaGopaTtopHble padoThI:
1. Uzy4yeHne OHOIO U3 U30IPOLIECCOB

Tema 2.2

Conep:xanue y4eGHOro MaTepuaa:

OCHOBBI
TEPMOIMHAMHKH

Buytpennsas sHeprus. Pabora u Temmonepenada. KommgectBo
TEIUIOTHl. YpaBHEHHE TeryioBoro OamaHca. [lepBoe Hagaio
TepMOAWHAMHUKHK. AzamabaTHBIE mpomecc. Bropoe Hawamo
tepmoauHamMuku. Teroble napurarenu. KIIJ[ temnoBoro
neurarens. OxpaHa IpUpPOJIBI

Tema 2.3

Copep:xanue yueOHOro MaTepuaJia:

ArperaTHble
COCTOSIHUSIBEIIIECTBA U
(azoBbie

Hcnapenue n konneHcanus. HacplieHHbIM ap U ero cBOMCTBa.
OTHOCUTENbHAs ~ BIQKHOCTh  BoO3nyxa.  [Ipuboper s
ONpeseNeHus] BIAXHOCTH Bo3Aayxa. Kumenme. 3aBHUCHMOCTB
TeMIepaTyphl KUIIEHHUs OT AaBJICHUSA. XapaKTePUCTHKA KUIKOTO
COCTOSIHMS BemiecTBa. bmkHHM mnopsimok. [loBepxHOCTHOE

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
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Mepexobl

HAaTsDKEHHE. CmaunBaHue. Kanmnsipasie SBJICHHSL.
XapakTepucTuKa TBEPIOTO COCTOSTHHS BEILECTBA.
Kpucrammueckne n amopdHsle Tena

JlaGopaTtopHble padoThI:
2. OnpezeneHue BIAKHOCTH BO3/IyXa

KontpoJabHas padota Nel «MouekynsipHas GU3MKa U TEPMOAMHAMUKAY

Pa3nen 3. DiekTpoagnHaMHKa

32

Tema 3.1

DJeKTpUYecKoe mose

Coaep:xkanue y4ueOHOIr0 MaTepuasia:

DNeKTpuvecKre 3apsapl.  DJIEMEHTApHBIH  3JEKTPUIECKUN
3apsa.  3akoH — coxpaHeHWs  3apsma. 3akoH  Kymona.
Onexktpudueckoe mone. HanmpseHHOCTh 3IEKTPHUUECKOTO TOJS.
IIpyuHnun CyNEPHO3ULINN TIOJIEH. IIpoBonHUKH B
ANEKTPUUECKOM Tojie. J[MAIEeKTpUKH B 3JEKTPUYECKOM IIOJIE.
[ongpuzanus JIUDJIEKTPUKOB. [Torenumann. Pa3nocth
MOTCHUUANIOB. OJKBUIIOTCHLUAJbHbIE MOBEpXHOCTH. CBs3b
MEXIy HalpsHKEHHOCTBIO W Pa3HOCTBIO  ITOTEHIIMAJIOB
ANEKTPUUECKOTO TOJSA. OJEKTpoeMKocTh. KoHIeHcaTopsl.
OHeprust 3apsKEHHOTO KOHJIeHCaTopa. Ilpumenenue
KOHJICHCAaTOpPOB

Tema 3.2

3aKOHEI IIOCTOSTHHOTO
TOKa

Conep:xanue y4eGHOr0o MaTepHaa:

YcnoBusi, HEOOXOUMBIE IT BOSHUKHOBCHHS W TIOJICPKAHUS
JNeKTpUUecKkoro  Toka. Cuima  Toka.  DICKTPUYECKOE
comporuBieHue. 3akoH Oma s yuactka mend. [lapamiensHoe
U TOCIIENIOBATEIBHOC COCAWHEHUE MPOBOJHHUKOB. Pabota u
MOIIHOCTb TIOCTOSIHHOTO TOKa. TertoBoe JeiicTBHE TOKa 3aK0H
Jxoyns—IJlenna. OneKTpoIaBMKyIas CHJIa MCTOYHHKA TOKA.
3akon Oma J1j1s1 IOJIHOH HerH

JlaGoparopHbie padoThI:

3. i3y4eHune 3aKOHOB MOCIEIOBATEIBHOTO U MApalIeIbHOTO
coerHEHUH MpoBoaHUKOB. M3Mepenue 3/1C 1 BHYTpEeHHETO
CONPOTHBIICHHS] HCTOYHUKA TOKA

Tema 3.3
ONeKTpU4ecKui
TOK BPa3JIMIHBIX
cpenax

Conepmamle yqeﬁnoro MaTtepuaJia:

DNEeKTpUYECKHi TOK B MeTajulaX, B JJIEKTPOJIUTaX, Taszax, B
BaKkyyMme. OneKTponu3. 3akoH anektponuza Dapanes. Bumpl
ra3oBeIX pas3psaoB. TepmosnexTpoHHass smuccusa. Ilnasma.
DNeKTpU4ecKuii TOK B mosynpoBoaHukax. CoOCTBeHHas U
IIpUMeECHast HPOBOJAUMOCTH. P-n Hepexo.
[TonynpoBoaHUKOBBIE pUOOPEI. IIpumenenue
MOJIYTIPOBOTHUKOB

Tema 3.4

MaruuTHOE T10JIE

Conep:xanue yueGHOro MaTepHaa:

BekTop MHAYKIIMM MarHUTHOTO moJisi. B3anmoeiicTBre TOKOB.
Cuna Awmmnepa. Ilpumenenune cunsl Ammnepa. MarHuTHBINA
noToK. JleicTBME MAarHWTHOrO MOJISI Ha JABIKYIIMMCS 3apsi.
Cuna Jlopenua. Ilpumenenue cunbsl JlopeHna. MarHutHbie
cBoiicTBa BeulecTBa. CoslHEYHAas aKTUBHOCTh U €€ BIUSHHE Ha
3emuro. MarnutHsie Oypu

Tema 3.5
OIEeKTPOMarHUTH
ASTHHTYKLHST

Coaep:xkanue y4yeOHOro MaTepuaJa:

SIBnenue 3IEKTPOMAarHUTHOM WHIYKIIH. 3akoH
3JEKTPOMarHuTHOM MHAYKuuU. IlpaBmno Jlenuna. Buxpesoe
anektpuueckoe mone. OJAC HWHAYKOMA B ABIKYIIUXCS
MPOBOJHUKAX. SIBleHWE CAMOUHAYKIMH. WHIYKTUBHOCTD.
DHeprus MarHUTHOTO MOJIsI TOKA. DJIEKTPOMarHUTHOE MOJie

JlaGopaTtopHble padoThI:
4. V3yueHue SIBIEHUS 3JEKTPOMArHUTHOW MHAYKIH

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07
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Kontponbnass pabGora Ne2 «OnekTpuueckoe moje. 3aKOHBI IIOCTOSHHOTO TOKa.

MarautHoe 1oJe. 9J’ICKTpOMaI‘HI/ITHa$[ HWHIOYKOUS)

Pa3znen 4. Kojie0aHus 1 BOJIHBI

10

Tema 4.1
MexaHndyeckne
KonebaHus
BOJIHEI

Coaep:xkanue yueOHOIro MaTepuaJa:

lapmonnueckne konebanms. CBOOOAHBIE MEXaHUYECKHE
koneOanusa. IlpeBpamieHwe »Heprud TpH KoJeOaTeITbHOM
JBIKeHUU. Matemarnueckuil MasiTHUK. [Ipy>KHHHBIN MasTHUK.
BrinyxeHHbIC MeXaHHIeCKHEe Konebanus. Pesonanc.

Ionepeuynbie U MPOMOIBHBIE BOJHBL. XapaKTEPUCTUKH BOJHBI,

3BYKOBBIE BOJIHBI. YJIBTPa3BYK M €r0 IPUMEHEHHE

Tema 4.2
DNeKTpOMarHuTHHIC
KoJieOaHuUs U BOJIHBI

Conep:xanue yueOHOro MaTepuaJia:

CBOOOIHBIE 3JIEKTPOMAarHuTHbIE KoJjieOaHus. [IpeBpaineHue
SHepruM B KoyiebarenbHOM KOHType. Ilepuon cBOoOOJHBIX
aneKTpudeckux kosiebanui. Popmyna Tomcona. 3aryxaromiue
AJIEKTPOMAarHUTHBIE KoJIeOaHusl. BeIHYXICHHBIE JJIEKTPUUECKHEe
koncOanus. [lepeMeHHBI TOK. Pe30HAHC B 3IEKTPUYCCKOM
uerni. ['eHeparop TepeMeHHOro Toka. TpaHchOpMaTOpEL.
Iony4yenue, nepenada u pacupeesieHUe JEKTPOIHEPTUU.
OIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA JIEKTPOMArHUTHBIX
BoNH. OTKpBITBIA KonebaTenbHbIH KOHTYp. OnbiThl I. 'epra.
M3o0perenue pamuo A.C. IlomoseiM. [loHSTHE O pagHOCBSI3N.
ITpuHnun paguocsasu. IlpuMeHeHne 2IeKTPOMarHUTHBIX BOJTH

OK 01

OK 02

OK 04

OK 05

OK 07

Paznen 5. OnTuka

16

Tema 5.1

[Ipupona ceera

Coaep:xkanue yueOHOIro MaTepuaJa:

Toueuynslii ucrouHuk cBera. CKOPOCTh paclpOCTpaHEHUS
cBeTa. 3aKOHBI OTPaXEHUS M TpenoMiIeHHs cBeTa. lIpuHuun
I'oitirenca. ConHeunsle M JyHHBle 3aTMeHus. [loiHoe
orpaxenue. Jlunzpl. IloctpoeHne u300pakeHUsT B JIMH3AX.
dopMyna TOHKOW JIMH3BL. YBeNW4YeHHe JHUH3bI. [7a3 Kak
ontuueckas cucrema. Onruueckue npuoopsl. Teneckomnsl

JlaGoparopHble padoThbI:
5. Onpenenenue moka3aress MPeIOMIICHHS CTEKIIa

Tema 5.2

BoiHOBEIE CBO¥CTBA
cBeTa

Conepmamle yqeﬁnoro MaTtepuaJia:

WaTtepdepennms cBera. KOrepeHTHOCT CBETOBBIX JIydeH.
WNurepdepennms B TOHKHX TuteHKaxX. Kompma HeioToHa.
Hcnonp3oBanne WHTEpQEpeHIMHM B HAyKe M TEXHHKE.
Judpaxkums csera. Judpaknus Ha Imend B HapauIelbHBIX
nmydax. JQudpaxumonnas pemerka. Iomspusanust nonepeyHbIx
BonH. llomsipuszanus ceera. Ilomspounsl. [lucnepcust cBera.
Buner w3nyyennit. Bugsl cnekTpoB. CHEKTpHI HCITyCKaHUS.
CuekTtpsl nornomenus. CriekTpanbHbIi aHann3. CreKTpalbHbIe
KJIacchl 3Be3]. YibTpaduoneroBoe uznydenue. Mudpakpachoe
n3iydyenue. PentreHosBckue nyuu. VX mpupoja U CBOMCTBa.
IlIkana 3J€KTPOMAarHUTHBIX U3JIy4EHUI

JlaGopaTtopHble padoThI:
6. Onpenenenye JUIMHbI CBETOBOW BOJIHBI C TOMOUIBIO
T (paKIIMOHHON PEelIeTKH

KonTpoasHnasi padora Ne 3 «Konebanus u BoHBI. ONTHKA

Tema 5.3

CriertnansHas TEOpHs
OTHOCHUTEILHOCTH

JBuxkeHne co ckopocTbio cBeta. Ilocrynarel Teopuu
OTHOCHTEJBHOCTH W CIIEICTBUS M3 HuX.MHBapnaHTHOCTBH
MOJIyJIsl CKOPOCTH CBETa B BaKyyMe. DHeprus moKosi. CBsi3b
Macchl ¥ SHEPTUH

CBO6OZ[HOI\/'I YaCTHIIBI. DIIeMEHTHI peHﬂTHBHCTCKOﬁ JUHAMHKHN

OK 01

OK 02

OK 04

OK 05

Pasnen 6. KBanToBasi pusuka

10

OK 01
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Tema 6.1

KBanToBas
OIITHKA

Conep:xaHue y4e0HOr0 MaTepuaJa:

Ksanroas runotesa [lnanka. TermnoBoe u3nydeHue.
KopnyckynapHo-BonHOBOH nyann3M. @otoHsl. ['nnoresa ne
Bpoiins o BomTHOBBIX CBOMCTBax yacTull. /laBieHue cBeTa.
Xumndeckoe aeiictBue ceera. Onbitel [1.H. Jlebenesa n H.1.
BasunoBa. ®otoadekT. YpaBHeHHE DHHINTEHHA 1715
¢doroaddekra. [Ipumenenne Gotorddexra

Tema 6.2

dusuka atoma u
aTOMHOTO si7pa

Copep:xanue yueOHOro MaTepuaJia:

PasBuTHE B3IM0B HA CTpOEHUE BeUlecTBA. MOJENN CTPOEHUS
aTOMHOTO  siipa. SlmepHas  momens  atoma.  ONBITH
O. Pezepdopma. Mopens aroma Bomopoma mo H. Bopy.
KsanroBble mocrtynmatel bopa. Jlazepbl. PaanoakTHBHOCTSB.
3aKkoH PaanOaKTUBHOTO pacmaza. PannoaxTuBHBIE
IPEBpALICHHUS. CriocoObl  HaONIOAEHHUS W PErvcTpaluu
3apspkeHHBIX 4acTull. CTpoeHue aromuoro siapa. Jledekr
MacChl, JHEpPIrusi CBA3M U YCTOHUMBOCTb AaTOMHBIX sIEp.
SAnepuple peakiuu. SnepHas 3HEpreTuka. OHEPreTHYECKH
BBIXOJ| SIIEpHBIX peakuuil. IckyccTBeHHas paJuiOaKTHBHOCTD.
Jenenne Tsokenwsix spep. llenmnas  spaepHas  peakuus.
Viopasnsiemass — uenHass — peakuysa.  SnepHbld  peakTop.
Tepmosimepublii  cuHTE3. OHeprus 3Be3nd.  llomydenue
PaIMoaKTHBHBIX M30TONOB M MX IpUMEHeHHue. buonormueckoe
JEWCTBUE  paJUOAKTHBHBIX  M3Iyd4eHMH.  DleMEHTapHbIE
JACTHIIBI

OK 02

OK 04

OK 05

OK 07

KontponbHas padota Ne 4 «KBanToBas dusmka»

Paznen 7. Crpoenne Bcenennoii

Tema 7.1

Ctpoennie ComHeuHON
CUCTEMBI

Conep:xanue y4eGHOro MaTepuaa:

ConHeyHasi cucTeMa: IUTaHEeThl U Mallble Tena, cucTeMa 3eMiis—
Jlyna

Tema 7.2

DBomronus Bceenennoit

Conep:xkanue yueOHOro MaTepuaJa:

Crtpoenue u 3Bomonust ConHna u 38E31. Kiaccudukarus 3BE31.

3BE3/IBI 1 UCTOYHUKH UX SHEPTUH.
lanaktuka. CoBpeMeHHBIE PEICTABICHUS O CTPOCHUH U
sBoIronuu Beenennoit

JlaGopaTopHbie padoThI:
7. I3yueHue KapThl 3Be3/JHOTO HeOa

OK 01

OK 02

OK 03

OK 04

OK 05

OK 07

IIpomexyTounas aTrecTanusi: 1M hepeHIPOBAHHBIN 3a4eT

Bcero:

108

2.4. Coneprxanue pa3iejioB TUCHUILTHHBI

2.4.1. 3aHATHA JeKIIHOHHOI0 THUIIA

pasnt
ena

HanmenoBanmne
pasznena/TeMsl

Coneprxanue pasnena

dopma
TEKYIIIEro
KOHTPOJIA

4

2 cemecmp

20




Ne dopma
pasn Hanvenosarnne Conep:xanue paszena TEKYIIIETro
paszena/TemMsbl
ena KOHTPOJIA
1 2 3 4
1 Beenennue. Odusuka — (yHaaMeHTa bHAs Hayka o npupone. EcrecTBeHHO-HAyuHbBIH | YV
duznka u METOJl TO3HAHMS, €ro BO3MOXHOCTH M TPAHMIBI IPUMEHHMOCTH.
MeTObI OKcHnepuMeHT W Teopuss B MPOIECCe  MO3HAHWA  MPHPOJBI.
MopenupoBaane GU3NICCKUX SIBICHUN U IPOIIECCOB. Poib 3KcrieprMenTa
HayHHOro W TEOPHH B TIpollecce MO3HAaHWA Mpupoabl. Dusndeckas BETUIHMHA.
TO3HAHUS duznyecknue 3aKOHbI. | 'paHUIBI TPUMEHUMOCTH (DU3NYECKHX 3aKOHOB
u teopwit. [lpwHmun cooterctBusa. lloHATHE O (U3MUECKON KapTHHE
mupa. [lorpemHocTn w3MepeHWit (U3MUYECKHX BENWYHH. 3JHaueHnue
¢uzuku npu oceoenuu npogheccuii u cneyuanvnocmeii CIIO
2 Paznea 1. MexaHnuyeckoe JIBUKEHME M ero BuAbl. MarepuanbHas Touka. | Y
Mexannka OTHOCUTEIIBPHOCTE, MEXaHWYecKoro aBmkeHus. CucTteMa OTcCYETa.

[puanun otHocuTenpHOCTH ['anmmes. CriocoOBbl ONMMCAHUS JBHKECHHUS.
Tpaektopus. Ilyts. Ilepememienue. PaBHOMepHOE NPSIMOJIMHENHHOE
nBmkeHne. CkopocTs. MTHOBEHHasT U CPEIHSISl CKOPOCTH. Y CKOpEHHE.
[IpsMonuHeiiHOEe ABM)KEHUE C IIOCTOSIHHBIM YCKOpPEHHMEM. J[BHykeHue ¢
IIOCTOSHHBIM ~ YCKOpEHHEeM  CBOOOJHOro  majaeHus. PaBHoMepHoOe
JIBIDKEHHE TOUYKH 10 OKPY>KHOCTH, yTJ0Bas CKOPOCTb.
LlenTpocTpeMuTensHoe yckopeHHe. KuHemaTuka aOCOMIOTHO TBEpPAOTO
tena. OcHoBHas 3agadya AuHaMuku. Cuna. Macca. 3akoHBI MEXaHUKH
Herotona. Cunsl B mpupozse. Cuna TSKECTH M CHIa BCEMHUPHOTO
TATOTEHHS. 3aKOH BCEMHPHOIO TATOTeHMs. llepBas KocMmmueckas
CKopocTh. JIBrmkeHue niaaHeT U Manbelx Ten ConHeuHoOW cuctemsl. Bec.
Hesecomocts. Cunel ympyroctu. Cuiabsl  TpeHus.  Mmmynsc  Tena.
Nmvmnynec cumbl. 3aKOH COXpaHEHMsS MMIylbca. PeakTHBHOE IBUKEHUE.
Mexanuueckass pabora W MomHOCTh. KwuHeTHyeckas DHEprus.
IoTennuanbHas SHeprus. 3aKOH COXPAHEHHWS MEXaHWYECKOW SHEPrHH.
PaGora cuibl TSDKECTH M CHIIBI ympyroctd. KoHcepBaTHBHBIC CHITBI.
[Ipumenenne 3akOHOB coxpaHeHUs. VcIonb30BaHUE 3aKOHOB MEXAHHWKH
JUISl OOBSICHEHNS JIBMDKEHUST HEOECHBIX Te M VISl Pa3BUTHA KOCMHYECKUX
HCCHCHOB&HHﬁ, TpaHulbl MPUMCHUMOCTH KJIaCCUYECKOM MEXaHUKH.
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Ne dopma
pasg Hanvenosarnne Conep:xanue paszena TEKYILETO
paszena/TemMsbl
ena KOHTPOJIA
1 2 4
3 Pa3nea 2. OcCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHO-KHHETHIEeCKON Teopuu. Pasmepsr | YV
Moﬂe](yﬂﬂpﬂaﬂ 1 Macca MOJICKYJI NaTOMOB. BpoyHOBCKoe neuxenne. CUITbl U OHEPIrud
¢usnka n MEXMOJIEKYJIsIpHOTO  B3aumoaeiicTBus. CTpoeHHe Tra3000pa3HBIX,
TEePMOIHHAMHKA KUIKUX W TBEPABIX Tenl. MpeanpHbrdt ra3. [laBmenue raza. OcHOBHOE

YpaBHEHHE MOJEKYISIPHO-KMHETHIECKOW TEOpHH Ta3oB. TemrmepaTypa
U ee wu3MepeHHe. TepMoAMHAMHMYECKas IKana TeMIepaTyphl.
AOcoNIOTHBIA HYNb TemmepaTypsl. Temneparypa 3Be3n. CkopocTH
JBUKEHHUSI MOJIEKYT M UX M3MEPEHUE. YPAaBHEHHE COCTOSHUS
uaearbHOTO Tasza. M3omporecchl M uX Tpaduku. ['a30Bble 3aKOHEI.
MounsipHas Ta30Basi MOCTOSIHHAS

BHyTpeHHs SHeprus cHucTeMbl. BHYTpeHHsAs SHeprus HIeaIbHOTo
raza. Pabota u TeruoTa kak oOpMBI TIepeiadn SJHSPTUH. TermIoeMKOCTb.
VaenbHas  TemnoeMKocTb.  KonuuecTBO — TEIUIOTHL.  YpaBHEHHE
TemioBoro Oamanca. IlepBoe Hagamo TepMOOMHAMUKH. AIMaOaTHBIN
npouecc. Bropoe Hauwano TtepmonuHamuku. IIpuHuMn pencTBus
tersioBod  MmamuHbl.  TeroBele  apuratenu. KIIJ[  teruioBoro
nBurarens. XoJoauiabHble MamuHbl. OXpaHa IpUpObI

Ucnapenne u konjeHcauus. HacbllleHHBIH Map U €ro CBOMCTBA.
AOCOIIOTHAS W OTHOCHUTENbHAS BIAKHOCTh BO3Ayxa. [IpuOopsr uis
ONpENENICHUsT  BIAXHOCTH  Bo3ayxa. Touka pocel. Kunenwue.
3aBUCUMOCTh TEMIIEPATyphl KHUIIEHUS OT JaBieHus. Kpurtudeckoe
COCTOSIHUE BEIIECTBA. XapaKTepPUCTUKA ) KUJIKOTO COCTOSIHUS BEILIECTBA.
[loBEepXHOCTHBIN CIOW JKUAKOCTH. DHEPrHs TMOBEPXHOCTHOIO CJOA.
bmwxuuit  nopspok. IloBepxHocTHOoe HaTspkeHHe. (CMauyMBaHUE.
SlBneHUs Ha TpaHULE >KUIKOCTH C TBEpAbIM TenoM. KamusuisipHbie
SIBJIGHUS.  XapaKTepUCTHUKa  TBEPJIOTO  COCTOSIHHMSI  BEIeCTBa.
Kpucrammnueckue u aMmopgHbIe Tena. YIPYrue CBOMCTBA TBEPAbIX TEIl.
3akon I'yka. Mexanuueckue cBoWcTBa TBEpAbIX Tenl. Ilnmactudeckas
(octatounas) aedopmarnus. TemaoBoe pacIIUpPEHUE TBEPAbIX TEN H
x)unkocredd. Koadduument nuueitnoro pacmmpenus. KoaddummeHt
00BEMHOTO pacHIMpeHus. YUer paciupeHus B TexHuke. [LnaBienue.
VaenbHas Ttemnora miaBneHus. Kpucramnuzanus. IIpaktudeckoe
MIPUMEHEHNE B TIOBCETHEBHOM KU3HU (DPU3NIECKUX 3HAHUH O CBOMCTBAX
ra3oB, JKUAKOCTEN U TBEPIBIX TeI
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Ne dopma
a3z Hammenosanme Copeprxanue paszaena TEKYIIETO
P paszena/TemMsbl p p ym
ena KOHTPOJIS
1 2 4
Pasnea 3. DNeKTpUIECKUe 3apsiabl. DIeMEHTAPHBIN IEKTPUIECKUH 3apsn. 3akoH | Y
DIeKTPOAMHAMH coxpaHeHus 3apsga. 3akoH KymoHa. DnmekTpuueckas ITOCTOSTHHAS.
Ka OnekTpudeckoe mojie. HampsykKeHHOCTh  JICKTPUYECKOTO  TTOJIS.

[Ipunuun cynepno3uuuu nosiei. IIpoBOJHUKH B 3JIEKTPUUECKOM TOJE.
JuanekTpukn B 3neKkTpudeckoM mose. Ilomspusamys Au3IeKTPUKOB.
PaGora cun oanektpocrarmueckoro mounsi. [loreHnman. PasHocts
noteHIManoB. CBA3b MEXAYy HaNpsSKEHHOCTBIO M PA3HOCTBHIO
MOTEHIIMATIOB  AJIEKTPUYECKOTO TONA. JIEKTPOEMKOCThb. EauHUIIBI
anektpoemMkoctd. Konnencaropsl. CoenuHeHne KOHJEHCATOPOB B
Oatapeto.  DHeprusi  3apsDKEHHOTO — KOHJEHCAaTopa.  DHeprus
aneKkTpuueckoro mnons. llpuMmeHeHuMe KOHJEHCATOpOB . Y CIOBHSA,
HEOOXOANMBIC ISl BOZHUKHOBEHHS W TOIJCP)KaHUS JIICKTPHUECKOTO
Toka. Cuila ToKa M IUIOTHOCTh TOKa. 3akoH OMa I y4dacTKa LENH.
3aBUCHMOCTb 3JIEKTPUUYECKOTO CONIPOTUBIICHHS OT MaTepuaia, AJIUHbI U
IUIOIIAAM  TIONEPEYHOIO  CEYEHUs  IPOBOJHMKA.  3aBUCHMOCTb
JIEKTPUYECKOTO  COIPOTHUBICHUS MPOBOAHUKOB OT TEMIEPATyphI.
TemneparypHbiif KO3QPUITUEHT conpoTHBIeHNs. CBEpXIPOBOIUMOCTb.
Pabora 1 MONTHOCTH ITOCTOSIHHOTO TOKa. TeryoBoe JeHCTBHE TOKa.
3akoH J[Dxoymns-JleHna. OnekTpoABuKymnas CHIa HCTOYHHKA TOKA.
3akon Oma ays moyHON menu. DiekTpudeckue nenu. [lapamiensHoe u
TIOCIIEI0BATENIbHOE COEIMHEHUE TIPOBOTHUKOB. 3akoHbI Kupxroda ast
y3na. CoeuiHEHHE MCTOYHHUKOB 3JIEKTPHUYECKOW SHEpTruu B Oarapero.
ONEeKTPUYECKHH TOK B METalax, B 3JEKTPOINTAX, ra3ax, B BaKyyMe.
Onektponu3. 3akoH siekTponu3a Papames. DIEKTPOXUMUICCKUN
SKBHUBAJIEHT. BUJBI ra3oBBIX pa3psfoB. TepMOINEKTPOHHAs dMUCCHS.
[Mna3sma. OnekTpuveckwii TOK B TMoyynpoBoaHuKaX. CoOCTBeHHas |
pUMecHast MPOBOJUMOCTH. P-n epexo. [Ipumenenue
TTOYTPOBOTHUKOB. [10TynTpOBOJHNKOBBIE TPHOOPHI

BexTop MHIyKIMM MarHUTHOro nojs. HampsikeHHOCTP MarHUTHOTO
noJist. JleficTBME MarHUTHOIO IOJIS Ha MPSIMOJIMHENHBIA IPOBOJHUK C
TokoM. B3ammogeiictBue TokoB. Cmia Awmmepa. [IpumeHeHne cuitsl
Awmmepa. MarHuTHBIA OTOK. PaboTa mo nmepeMerneHuio NpoBoTHAKA C
TOKOM B MAarHutHoM mone. JleiicTBMe MAarHMTHOTO TOJIS Ha
nekymuiicss 3apsa. Cuna Jlopenma. Ilpumenenme cumbl Jloperna.
OmnpeneneHue ynenbHOro 3apsiaa. MarHuTHBIE CBOMCTBa BEIIECTBA.
MarnwnTHas nporuiaeMocTsb. CoJTHEYHasi aKTHBHOCTD U €€ BIMSIHAE Ha
3emiro. MarnutHsle Oypu

SBneHue snekTpoMarHuTHOM wuHAyKnuu. IIpaBuno Jlenma. 3akon
3IEKTPOMAarHuTHON MHIAYKIHUU. BuxpeBoe anextpudeckoe moie. D/C
UHAYKIUH B JABMXKYILIMXCA INPOBOJHMKAX. SIBIEHHE CaMOMHIYKIIMU.
WHayKTHBHOCTE. DHEpPIrUs MAarHUTHOTO MOJSI TOKA.

B3anMOCBS3b IEKTPUIECKUX U MATHUTHBIX MOJEH. DIEKTPOMarHuTHOE
roJie
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pasn
ena

HaunmenoBanme
paszena/TemMsbl

Copeprxanue pasnena

dopma
TEKYIIIETro
KOHTPOJIA

2

4

Paznen 4.
Kosedanus u
BOJIHBI

Konebarenpnoe apmwkenue. ['apmonndeckne konebanms. CBoOOAHBIE
MEeXaHUYecKHe KOJIeOaHMsI. [pespamienue SHEeprun pu
KosebaTenbHOM JiBMKeHHH. CBOOOJHBIE 3aTyXarollue MeXaHHYeCKHe
koneOanusa. MareMaTHUecKuii MasTHUK. [Ipy)KWHHBIH MAasTHHUK.
BrinyxeHHbIC MeXaHUYEeCKHE Koebanus. Pesonanc.

Ilonepeunslie ¥ MPOAOIbHBIE BOIHBI. XapaKTEPUCTUKH BOJHBL. 3BYKOBBHIE
BOJIHBI. YIIBTPa3ByK M ero npuMeHeHne. CBOOOHbBIE AJIEKTPOMarHUTHBIE
kosiebanust. [IpeBpaieHue sHeprun B kojedareabHOM KoHType. Dopmyrna
Tomcona. 3aryxaromiue 3JIeKTPOMarHuTHbIe KojeOanus. ['eHeparop
HE3aTyXaloUIMX  JJIEKTPOMarHUTHBIX  KojeOaHWil.  BbIHYXKIeHHbBIE
aneKTpuieckue kojedanus. I[lepeMeHHbIN TOK. I'eHepaTop mepeMeHHOTro
TOKa. EMKOCTHOE€ M MHIYKTHBHOE CONPOTUBIICHUS MEPEMEHHOIO TOKA.
AxTuBHOe comnportuBneHue. 3akoH OMa A DIIEKTPUUYECKON LeNnH
MepeMeHHOro Toka. PaboTa m MOIIHOCTH NepeMeHHOro Toka. Pesonanc B
anektpuueckol uenu. Tpancdopmaropsl. Toku BBICOKOH YacTOTEHI.
Ionyuenwue, nepegada U pacnpezaeneHue INEKTPOIHEPTHH.
ONEeKTPOMAarHUTHOE nojue KaK 0cOOBIH BUJ MaTepuu.
OneKTpOMarHuTHeIe BOJIHBL. CBOHCTBa  2JIEKTPOMArHUTHBIX BOJIH.
Bubpatop I'epua. OTKpBITHIN KoJieOaTenbHbIN KOHTYP.
W3obperenne pamno A.C. IlonoBeiM. [lorsiTre 0 paguocss3u. [IpuHnmn
panuocBssy. IIpuMeHenne 3I1eKTpOMarHuTHBIX BOJTH

v

Pa3nea 5.
Onruka

Toueunslii ncTouHUK cBeTa. CKOPOCTh PAaCIpOCTPAHEHUS CBETA. 3aKOHBI
OTpakeHHs M TpenomieHus cera. CoJIHEYHbIE W JIyHHBIE 3aTMEHHS.
Ilpunuun I'roiirenca. Iloanoe otpaxenue. Jlunzel. I[loctpoenue
n3o0pakenns B nuH3aX. PopMyna TOHKOM JTUH3BI. YBEIHYCHHUE JIUH3HL
I'ma3 kak onTrueckas cuctema. Ontuueckue mpuoopkl. Temeckomnbl. Cua
cBera. OCBENEHHOCTR. 3aKOHBI OCBENEHHOCTH

WnTepdepennus CBeTa. KorepentHoctb CBETOBBIX Jy4ei.
WuTepdepennus B ToHKUX TuieHkax. Kombia HeroTona. Mcnonb3oBanne
uHTepdepeHnny B Hayke U TexHuke. Hudpakuus ceera. Judpakuus Ha
e B MapajuienbHbIX Jydax. Judpakunonnas pemerka. [lonsipusanms
noriepeyHsIx BoyiH. [lomsipuzammst cBera. /IBoifHOE ITyderpenoMIiIeHHe.
Tonsapouner. Jucnepcus cBeta. Buasl usnmyueHuil. Bumbl cnekTpos.
Crnektpsl ucnyckanus. Crextpsl noromieHus. CreKTpalbHbIN aHalu3.
CriekTpanpHble  Kjlacchl  3Be3l.  YIbTpaduojeroBoe  M3IIydCHHE.
WndpakpacHoe wuznyuenue. PenrtreHoBckue nyun. Mx mnpupoxa u
cBoiicTBa. [llkana 37eKTPOMarHUTHBIX U3JIy4EHUI

JIBmKeHHe co CKOpOCThIO cBeTa. [locTynaTbl TEOpHH OTHOCHTEIHHOCTH
U CHENCTBUsS W3 HHUX. MIHBapMaHTHOCTH MOIYJsl CKOPOCTH CBETa B
BakyyMme. DHeprus nokos. CBsI3p MacChl U SHEPTHH CBOOOJHOMN YaCTHUIIHL.
DJIeMEHTHI PeNIITUBHCTCKOM TMHAMUKA
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pasn
cl1a

HaunmenoBanme
paszena/TemMsbl

dopma
Copeprxanue pasnena TEKYILETo
KOHTPOJIA

2

3 4

Paznea 6.
KBanToBas
puznka

KBanToBass rumnote3a Ilnanka. TermnoBoe uzmyuenue. Kopmyckynsapao- | ¥V
BOJIHOBOM Jyanu3M. @Dortonbl. I'mnore3a ne bpoiii 0 BOJHOBBIX
cBoiictBax dactull. COOTHOIIEHHWE HeompeaeneHHocTe [ eizenbepra.
JlaBnenne cBera. XuMmudeckoe aericteue cBera. OnbiTel [1.H. JIeOenera u
H.W. BaBunoBa.  ®orodddexr.  YpaBHeHme  DiHmTEeHHA I
dotoaddexra. Buemnuit Qortosmexrprdaeckuit  dpdext. BHyTpeHHUI
dotoadpdexr. Tumbr QortornementoB. [Ipumenenne QoTorddexTa.
PasButure B3MIAI0B HA CTPOEHKE BeniecTBa. Mojenu CTpoeHus aTOMHOTO
saapa. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax Bojaopona. SnmepHas
Mmojenb aroma. OmnbiTel O. Pesepdopaa. Mozgens atoma Bomopozaa mo H.
Bopy. KBanrosslie noctynats! bopa. JIasepsl. PannoakTHBHOCTS.

3aKOH paJMOaKTHBHOTO pacnajga. PaanoakTHUBHBIE MPEBpAIlCHHS.
Crioco0Obl HaOMIOAEHHUS W PErHCTpalMy 3apsDKEHHBIX dYacThll. D(QexT
BaBunoBa — YepenkoBa. CTpoenne aromHoro sapa. Jledexkr wmacchl,
SHEpPrus CBS3M M YCTOWYMBOCTb ATOMHBIX SAEp. SIIepHbIE peakiu.
SnepHasg oHepreTHka. OHEPreTUYECKMH BBIXOA SACPHBIX pPEaKLUil.
HckyccTBeHHas pafMOakTUBHOCTb. JleneHue Tsokenslx suep. llenHas
sIepHas. peakuus. YIpasisemas LEelHas peakuus. SIepHblil peakTop.
TepmosimepHblit cuHTe3. DHeprusi 3Be3d. llomyueHHe pagHOaKTUBHBIX
W30TOINOB MUX NpHUMEHEeHHe. buonornueckoe nedcTBUE paJOaKTHBHBIX
U3JTydeHuil. DneMeHTapHbIe YaCTHIbI

Pa3nen 7.
Crtpoenue
Bcenennoi

Comnneynas cucrtema. [lmaHeTpl, WX BUAUMOE IBHIKeHHEe. Manble Tema | Y
comeyHoit cucrembl. Cucrema 3emisi—Jlyna. Comame. ComHeuHas
aKTUBHOCTH. Mctounuk sHeprun CoyHIA ¥ 3BE3A. 3BE3NBI, UX OCHOBHBIC
XapakTepucTUKH. COBpPEMEHHBIC MPEICTABICHUS O TMPOUCXOXKIACHUU H
spositonnu CosHIa U 3BE€3A. DTansl )KU3HU 3BE37. Mneunstit [Tyt — Hama
lanaktuka. Tunel ramaktuk. PaguoranakTuku u KBazapbl. BcenmenHas.
Pacmupenne Bcenennoit. 3akon Xa006ma. Teopust Bonbmioro B3pbiBa.
MacmitabHas cTpykTypa Beenennoil. MeraraiakTuka

[Mpumeuanue: T — TectupoBanue, P — Hanncanue pedepara, Y — ycrHbli onpoc, KP — konTponbHas padora

2.4.2. 3aHATHSA CEMMHAPCKOIO THIIA

— HE MPEAYCMOTPEHBI

2.4.3. llpakTuyeckue 3anaTus (J/labopaTropHbie 3aHATHA)

HaumenoBanune Popva
Ne HanmenoBanue mpaktuyeckux (JlabopaTOpHBIX) paboT TEKYIIEro
paznena/TemMbl KoHTPO
2 cemecmp
1 2 3 4
1. | Beenenne.
duznka ¥ MeTOAbI
HAY4YHOT' 0
MO3HAHUS
2. |Pasmea 1.
MexaHuka
3. |Pasnen 2. Jlaboparopnas padora Nel. M3yueHne OmHOro U3 H30IPOLECCOB
Mouexkynsipaass  |JlaGoparopHas pabora Ne2 OrnpeneneHue BIaKHOCTH BO3/1yXa [IP. JIP. KP
Gusuka u Konrponbuas pabora Nel «MonekynsipHas Gpusnka u T
TePMOAMHAMMKA | TCPMOTUHAMHKA))
4. |Paznmen 3. JlaGoparopHnas padora Ne3 M3yueHrie 3aKOHOB I1p, JIP, KP
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DJIeKTPOAMHAMMKA|TTOCIIEIOBATEIBHOI0 U APAJUIEIbHOT0 COSAMHEHUH
npoBoaHukoB. 3mepenre 3/IC 1 BHYTPEHHETO COMPOTHBICHUS
HCTOYHUKA TOKA.

Jlaboparopnas padora Ned MzyueHue sBIeHUS
AJIEKTPOMArHUTHOW MHIYKIIUH

KonTponeHas pabora No2 «nektpuueckoe mosne. 3aKoHbI
MOCTOSIHHOTO TOKa. MarHuTHOE moJte. DNEKTPOMATHUTHAS HHITYKITHSD»

5. |Pa3nen 4.
Konebanus n
BOJIHBI
6. JlaGopatopusie paboThl: 5. OnpeaeneHue moKa3arels 1P, JIP, KP

MIPEJIOMJICHHS CTEKIa

Paznen 5. Ontuka |JlaGopatopubie paboTsl: 6. OnpeaeneHne IJIMHbBI CBETOBOM BOJHEI
C TIOMOIIBIO AU (PPAKUIMOHHON PEIIETKH

KonTponsHas padota Ne 3 «Konebanus v BoHBL OnTHKAY

7. |Pa3ngen 6. Konrponbhas pabota Ne 4 «KBaHTOBasi (prznka» KP
KBanToBas
¢usuxa

8. |Pa3mexa 7. JlaGopatopusie paboTsl Ne7. M3ydenue kapTsl 3Be3auoro neba  (IIP, JIP
Ctpoenue
Bceaennoit

Ipumeuanue: IIP- npakmuueckas paboma, JIP- nabopamopnas paboma; T — mecmupoganue, P — nanucanue
peghepama, V — ycmuwiii onpoc, KP — konmponvhas paboma, /{3 — domawnee 3adarue

2.4.4. Conep:xanue caMOCTOATEJIbHON PadOThI

He npedycmompeno yuebnvim nianom

2.4.5. Ilepevyenpb y4eOHO-MeTOANYECKOT0 00ecTeYeHUs A1 CAMOCTOSTeJIbHOM
padoThI 00y4YaAOIIMXCS 10 TUCHUILINHE

He npedycmompeno yuebnvim nianom
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

Jns  peanuzanuy — KOMIETEHTHOCTHOTO  MOJXOJa  IpeaycMaTpHUBAeTCs
UCIIOJIb30BaHUE B Y4eOHOM NpOIECCe aKTUBHBIX M WHTEPAKTUBHBIX ()OPM INPOBEICHUS
ayAUTOPHBIX M BHEAYAUTOPHBIX 3aHATUH C LEIbl0 (OPMHUPOBAHMUA M PA3BUTHUSA
MpoQeCCHOHATBHBIX HABBIKOB 00YJaIOIITHUXCSI.

B npomecce mnpenogaBaHus TNPUMEHSIOTCS 00pa30BaTeNbHBIE TEXHOJOTMU
pa3BuUTHs KpUTHYecKoro MbliuieHus. OO0s3aTenabHbl KOMIBIOTEPHBIE J1aOOpaTOpHBIE
NPAaKTUKYMBI IO pa3zienaM JUCHUTIINHBL.

B yueOHOM mporecce Hapsay € TpaJIUUMOHHBIMH  00pa3oBaTelbHBIMU
TEXHOJOTUSIMU  HCIIOJIb3YIOTCS ~ KOMIBIOTEPHOE  TECTUPOBAHHME,  TEMaTUYECKUE
MIPE3EHTAl 1, UHTEPAKTUBHBIE TEXHOJIOTHH.

3.1.00pa3oBaTe/IbHbIC TEXHOJIOTUH IIPH NPOBEACHUH JIEKIHU i

Buab! npumMeHseMbIx Komn-Bo
Ne Tema .
O6pa30BaTeJ'IBHBIX TCXHOJIOTHHN qac
1 2 3 4
Brenenue.
1 pa3BUBAroOIIee O0yICHUE 2
®u3nKa U METObI HAYYHOT'O MTO3HAHUS
Pasnen 1. Mexannka pasBuBaroliee 00ydeHue, MpodIEMHOE
*
2 oOy4yeHre, KOHIEHTPHUPOBAHHOE 12/6
o0OyucHue
3 |Pasmen 2. MosekynsipHast pU3KMKa U TEPMOMHAMKMKA ~ [Pa3BUBaoLiee 00yueHue 14/4*
Paznen 3. DnekTpouHaMIKa pazBuBaroliee 00y4eHUe, UTPOBOE .
4 oOy4yeHre, KOHIIEHTPHUPOBAHHOE 26/14
oOy4eHue
s |Pasnen 4. KoneGauus u BOMHbI pasBuBarolee 00y4eHue, 10/4%

KOHIIEHTPHPOBAHHOE 00ydeHnE

Paznen 5. Ontuka pa3BUBaIoIIEE 06yHeH1/1e, 3J10pOBbE-
cOeperaromiee 00yJeHHE, 10/6*
KOHIIGHTPHPOBAHHOE 00yueHHe
Paznen 6. KBantoBas ¢usnka pasBuBarolee 00yueHue, 8/4*
KOHIIGHTPHPOBAHHOE O0yUeHHE
Paznen 7. Ctpoenue Beenennoit pasBuBalolee 00y4eHne, mpodIeMHOe
o0ydeHue, KOHIICHTPHPOBAHHOE a/ax
oOy4eHue
HUroro mo xypcy 86
B TOM YHCJI€ HHTEPAKTHBHOE 00ydeHne™® 40
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3.2.00pa3oBare/ibHbIC TEXHOJIOTHH NIPH NPOBEACHUH IPAKTHYECKUX 3AHATHI
(1adopaTopHbIX padoT)

Ne | Tema 3ansaTus Bunp! npumMenseMbIx 00pa3oBaTeIbHBIX Kom.
TEXHOJIOTHH yac
1 JlaGoparopras paGora Nel. M3ydenne ofHoro n3 | aHAIN3 KOHKPETHBIX CUTYallHH, PEIICHHE 33124 2%
H30MPOLIECCOR MaJIBIMU TPYIIIIaMH, PELIEHHE CUTYaTUBHBIX U
MIPOM3BOACTBEHHBIX 33/1a4, pa300p pemeHns
3amaq
2 JlaGopatopHas pabota Ne2 Onpenenerue aHaJIM3 KOHKPETHBIX CUTYaIUii, pellieHne 3a1au 2
MaJIBIMU TPYIIIaMH, PEIIEHUE CUTYaTUBHBIX U
BII&KHOCTH BO3/IyXa
MPOM3BOJICTBEHHBIX 3aj1a4, pa300p perieHus
3a1aq
3 | Kontponsnas padora Nel «MonexynspHas Gpusnka |penieHne CHTyaTHBHBIX U IIPOU3BOJICTBEHHBIX 2%
1 TEPMOJIMTHAMHKA» 3a7ad, pa3dop pemeHns 3a1a49
4 | JlaboparopHasi pabota Ne3 I3yueHnne 3akOHOB aHaJIN3 KOHKPETHBIX CUTYallui, pelieHue 3a1a4 2%
MOCJIE0BATENBHOTO U MApAIIEIIbHOIO COEIUHEHHH | MATIBIMU IPYNITAMH, PCIICHNE CUTYaTUBHBIX U
npoBoaHukoB. Msmepenne DJIC 1 BHyTpeHHEro MPOM3BOJICTBEHHBIX 3314, Pa30Op pelueHHs
3a7a4
COIPOTHUBJICHUS] HCTOUYHHUKA TOKA. A
5 |Jlaboparopnas pabota Ned M3yuenue sBaeHus aHaJN3 KOHKPETHBIX CUTYallui, pelieHue 3a1a4 2
3JIEKTPOMArHUTHOW MHIIYKIIUH MaJIBIMU TPYIIIaMH, PELICHUE CUTYaTUBHBIX U
IIPOM3BOJCTBEHHBIX 3a/1a4, pa30op perieHns
3a1a4
6 | KontponbHas pabora No2 «DnekTpuueckoe rmoje. | aHajau3 KOHKPETHBIX CUTYallUii, peleHne 3a1a4 2
3aKOHBI TOCTOSTHHOTO TOKa. MarHuTHOE IoJIe. MAaJIBIMU TPYIIIaMH, PEIICHUE CUTYaTUBHBIX U
SHGKTpOMaFHI/ITHaﬂ HHIYKIHS MMPOU3BOJACTBCHHBIX 3a/1a4, p8360p peuIcHuA
3amad
7 | JlaboparopHsie paboThL: 5. OnpeneneHue aHaN3 KOHKPETHBIX CUTYAIlUi, pelIeHue 3a1a4 2%
TTOKAa3aTessi MPETOMIICHHS CTEKIIa MaJIBIMU TPYIIIIaMH, PELIEHHE CUTYaTUBHBIX 1
MIPOM3BOACTBEHHBIX 33/1a4, pa30op pemeHns
3amaq
8 JlaboparopHbie paboThl: 6. OnpenereHne THHBI aHaJIN3 KOHKPETHBIX CUTYallUH, pelieHue 3a1a4 2
CBETOBOM BOJIHBI C IIOMOIIBIO TU(PPAKITHOHHON MaJIBIMU TPYIIIaMH, PEIIEHUE CUTYaTUBHBIX U
peleTku MPOM3BOJICTBEHHBIX 3aJ1a4, pa300op perieHus
3a1aq
9 Kontponbnas padorta Ne 3 «KonebaHus v BOJIHBL. | pellIeHHE CUTYaTUBHBIX M ITPOM3BOACTBEHHBIX 2
Onruka» 3aja4, pa30op pemeHus 3a1a49
10 | KonTponbHas padora Ne 4 «KBanToBast puzukar» pelLICHUE CUTYaTUBHBIX U IIPOU3BOACTBEHHBIX 2%
3aja4, pa30op pemeHns 3a1a49
11 |JlaboparopHbie paboTel Ne7. M3yueHue kapThi aHaJIN3 KOHKPETHBIX CUTYallui, pelieHue 3a1a4d 2%
3BE3IHOTO Heba MaJIBIMU TPYIIIaMH, PELICHUE CUTYaTUBHBIX U
IIPOU3BOJCTBEHHBIX 3a/1a4, pa30op perieHns
3a1a4
Hroro no xypcy 22
B TOM YHCJIE HHTEPaKTUBHOE 00ydeHne* 12*
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4. YCJIOBMS PEAJIM3AIIUU ITPOTI'PAMMBI IMCHUITIJIMHBI

4.1. MarepuajJbHO-TeXHHYecKass 0a3a, HeoOXoJauMasi Jisl OCYUIECTBJIEHUSA
00pa30BaTeJLHOrO NMpouecca nNo JUCHUIJINHE

O6opynoBanue yueOHOTro KaOMHeTa:

Hudposas nadoparopust o GuzMKe ISl yUUTENS;
[udposas nabopaTopus no Gpusuke A1 yUeHHKa;
Bechl TexHHUECKHE ¢ pa3HOBECAMH;

Kommuekt 1t 1abopaTopHOro MpakTUKyMa MO ONTUKE;

A e

KomruiekT 1st 1abopaTOpHOTO MPaKTUKyMa 10 MEXaHUKE;

6. Komrmuiekr s 1abopaToOpHOTO MpPaKTUKyMa MO MOJEKYISIpHON (uiuke u
TEPMOJAVNHAMUKH;

7. Komruexkt ans 1a00OpaTOpPHOrO0 MPAaKTHKyMa IO 3JIEKTPUYECTBY (C
TeHEPATOPOM);

8. Kommiekt nis wu3yuyeHuss BO30OOHOBJISIEMBIX HMCTOYHHUKOB JHEPTUU
(comHeuHOM, BETPOBOM HSHEpPruM, OWO-, MEXAaHUYECKOM U TEPMODIEKTPHUUECKOM
SHEPTeTHKH);

9. Awmmnepmerp 1a00paTOPHBIN;

10. BoapT™meTp nabopaTopHBbIii;

11. Konopumetp ¢ HabopoM KaJTopUMETPUIECKUX TeT,;

12. TepmomeTp n1abopaTOpHBIii;

13. KomIuiekT j1st u3yuyeHusi OCHOB MEXaHUKH, THEBMATHUKUA U BO30OHOBIISIEMBIX
WMCTOYHUKOB YHEPTUU;

14. bapomeTp-anepou;

15. biiok nuTaHus peryinupyemMslii;

16. Beb-kamepa Ha MOABMKHOM IITATHUBE;

17. Buneokamepa [ist paboThl C ONTHUYECKUMH MPUOOpaMu;

18. T'enepaTop 3ByKOBOIi;

19. I'urpomerp (cuxpomerp);

20. I'py3 HaOOPHBIIA;

21. JInHaMOMETp AEMOHCTPALIMOHHBINH;

22. KoMmmnekr MOCY/IbI JIEMOHCTPAMOHHOM c
MPUHAJICKHOCTIAMU;

23. MaHoMeTp )KUAKOCTHOU IEMOHCTPAIMOHHBIN;

24. MeTtp A1eMOHCTPAIIMOHHBII;

25. MUKpPOCKOIT IEMOHCTPAIIMOHHBIN;

26. Hacoc BakyymHbII1 KOMOBCKOTO;
27. CTONIUK MOAbEMHBIM;

28. llItaTuB AEMOHCTPAMOHHBIN (PU3NYECKU;
29. DNeKTpOIUINTKA;
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30.
31.
32.

Habop neMoHCTpaIimoOHHBIN 0 MEXaHUYECKUM SIBJICHUSIM;
HaGop neMoHCTpaIimoHHBIN 110 AUHAMUKE BPAIIaTeIbHOTO JIBIKCHUS
Hab6op JIEMOHCTPAIMOHHBI o MEXaHHYECKUM

KOJICOQHHSIM;

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
SBJICHUSIM;
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

HaGop neMoHCTpaIimoHHBIN BOJTHOBBIX SBJICHUM;
Benepko Apxumena;

MastHuk Makcsera;

Habop ten paBHOro o6nema;

Ha6op Ten paBHOI Macchl;

[Tpubop ansa neMoHcTpauu aTMOC(HEepHOTO JaBICHUS;
[Ipu3ma, HaKJIOHAOUIASICS C OTBECOM;

Poryar neMOHCTpaMOHHBIN;

Cocyabl cooOuiarommecs;

CrakaH OTJIMBHOW JEMOHCTPAIIMOHHBIIH;

TpyOka HproToHa;

[Iap ITackans;

HaGop neMOHCTpallMOHHBIM 1O MOJIEKYISIpHOM (U3UKE M TENJIOBBIM

Habop neMoHCTpaIimoOHHBIHN MO Ta30BBIM 3aKOHAM;

Ha6op xanumispos;

TpyOxka yist AeMOHCTpallKi KOHBEKIIUHU B KUIKOCTH;

[{uuHApPBI CBUHIOBBIE CO CTPYTOM;

[Iap ¢ konbLOM;

BBICOKOBOIBTHBIM UCTOYHHK;

['eneparop Ban-ne-I'paada;

Jo3umerp;

KaMepToHbI Ha pE30HAHCHBIX SIIUKAX;

Komriekt mpubopoB ¥ NPUHAMIEIKHOCTEH IS JEMOHCTpAIlMU CBOWCTB

QJICKTPOMAIrHUTHBIX BOJIH,

56. Kommiexkt mnpuOOpoB [Uisi M3YYCHHs] TMPUHIMIIOB pagdonpueMa |
paauonepeayu;
57. KoMIUIEKT IPOBOIOB;

58.
59.
60.
61.
62.
63.
64.
65.
66.
BaKyyMe;
67.

MarsuT 1yroo0pa3HbIii;

MarHut nojaocoBOM JEMOHCTPAIIMOHHBIN;

Mammna snexrpodopHas;

MasTHHK 3J1€KTPOCTaTUYECKUN;

Hab6op no uzydeHnro MarHuTHOTO MO 3eMJIH;

HaGop neMoHCTpaIimoHHBIN 0 MarHUTHOMY TIOJTFO KOJIBIIEBBIX TOKOB;
HaGop nemoHCcTpaimoHHBIN 10 TOJYIPOBOIHUKAM

Habop neMoHCTpalnOHHBIHN MO MOCTOSTHHOMY TOKY;

HabGop neMOHCTpanMOHHBIM MO 3NEKTPUYECKOMY TOKY B

Habop neMoHCTparioHHBIN MO 3JIEKTPOJUHAMHUKE;
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68. Habop amist AeMOHCTpali MarHUTHBIX TOJIEH;

69. HabGop nmst 1eMOHCTpAIK JIEKTPUUECKUX TOJEH;

70. Tpauchopmartop yueOHBII;

71. Ilamouka CTEKISHHASA;

72. I1amouka 300HUTOBAS

73. Ipubop Jlenma;

74. CTpenkyu MarHUTHBIE Ha IITaTUBAX

75. CynraH 3l1eKTpOCTaTUIECKNN;

76. LlITaTUBBI H30JUPYIOLIHUE;

77. DneKTpoMarHuT pa300pHBIil;

78. Habop neMOHCTpaMOHHBIN 110 T€OMETPHUECKOM ONTHKE;

79. HabGop neMOHCTpaIMOHHBIN MO BOJTHOBOM ONTHKE;

80. CnekTpocKom ABYXTPYOHBIN;

81. HaGop cnekTpanbHBIX TPYOOK C HCTOYHHKOM HMHUTAHUS;

82. YcraHnoBka ajs uzyuenust porodrddekra;

83. Habop neMoHcTpalmoHHbIH 1o noctosHHoM [1nanka;

84. KoMmuiekT HAriasgaHbIX OOCOOMA I ITOCTOSSHHOIO
WCTIOJIb30BAHMUS;

85. KomruiekT noptperoB [uist opopmileHns: KaOUHETa;

86. KoMIIeKT 1eMOHCTpallMOHHBIX YIYCOHBIX TaOIHII.

[Ipn Hanuuuu HEOOXOAMMOro 00OPYAOBAHUSA 3aHATUSA N0 (PU3UKE B HEKOTOPBIX
cllyyasix MOTYT MpPOBOJWTHCS B HMEIOIUXCA B 00pa3oBaTelIbHON OpraHu3aluu
MacTEepPCKUX WX J1a00opaTOpHsIX.

4.2. IlepevyeHb HEOOXOAUMOIO MPOIPAMMHOI0 O0ecIedeHu sl

1. 7-zip apxuBatop; (JUIIEH3US Ha aHTIL.)

2. Adobe Acrobat Reader mpocmotpuiuk ¢aiaoB ; (JIULEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuit penakrop; (JIULEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — ohucHBIN MaKeT; (JTUICH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBOJIHUK; (JTULIEH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%381/)

6. Google Chrome - 6pay3ep;(TUIeH3US -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oucHbIii makeT(B CBOOOTHOM JIOCTYIIE);

8. Mogzilla Firefox - 6pay3sep.(aunien3us - https:// www.mozilla.org/en-US/MPL/2.0/)
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5. IIEPEYEHb OCHOBHOM U JONOJTHUTEJbHON YYEBFHON
JUTEPATYPbI, HEOBXOJANMOM JJ151 OCBOEHU S JUCLUIIINHBI
OU3UKA

5.1. OcHoBHas JMTEpaTYypa

1. ®u3uka. ba3oBblii ypoBeHb : yueOHUK sl 00pa30BaTENbHBIX OpPraHu3alui,
peanu3yromux  o0pa3oBaTeNIbHbIE  MPOTPAMMBI  CPEIHEr0  MPOQEeCcCHOHATBFHOIO
obpazoBanus / H. C. Ilypeimesa, H. E. Baxxeesckas, JI. A. Ucaes, B. M. Uapyrun. — 2-¢
u3n., crep. — MockBa : [lpocsemenue, 2025. — 512 c¢. — (Yue6nuk CIIO). — URL:
https://znanium.ru/catalog/product/2202345. — ISBN 978-5-09-124948-4.

5.2. lonoiHUTEIbHAS JIUTEPATypa

1. ®u3uka. ba3oBbiii ypoBeHb. I[IpakTMkymM TO pemieHUI0 3amad : ydeOHOe
nocobue, pa3zpaboTaHHOE B KOMIUIEKTE C Y4eOHHKOM i 0Opa30BaTEIbHBIX
opraHusalui, peanu3yommnx oOpa3oBaTesibHbIE pOrpaMMmbl CpelHero
npodeccuonanpHoro oopazosanusi / H. C. Ilypermesa, H. E. Baxeesckas, J[. A. Vcaes,
B. M. Yapyrun. — 2-e uza., crep. — Mocksa : [Ipocsemenue, 2025. — 240 c. — (YueOHuk
CIIO). — URL: https://znanium.ru/catalog/product/2202344. — ISBN 978-5-09-124947-7.

5.3. llepuoguveckue U3TAHUS

1. [lpuknannas ¢usuka. - https://eivis.ru/browse/publication/79877

2. ®usuka B mkodje. — https://eivis.ru/browse/publication/92106

3. ®u3uka s MKOILHUKOB. — https:/eivis.ru/browse/publication/92228
4. dusuka TBeporo Tena. - https://eivis.ru/browse/publication/79352

5.4. TlepeyeHb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHONH CeTH
«HTepHeT», HEOOXOAUMBIX /IJISI OCBOCHUSI THCUMIIIHHBI

5.4. IlepeyeHb pecypcoB HMH(OPMANMOHHO-TEIEKOMMYHUKAIIMOHHON CceTH
«HTepHeT», HEOOXOAUMBIX /IJISi OCBOCHUSI TUCUMILIUHBI (MOILYJIs)

JIeKTPOHHO-0u0MoTeuHble cucTtembl (IBC)
1. OBC «YHuBepcuteTckas 6mbmuoTeka onnan» http://www.biblioclub.ru/
OBbC «Jlanb» https://e.lanbook.com
Oo6pazoBatenbHas mnatdopma «HOpai» https://urait.ru/
9bC «ZNANIUM» https://znantum.ru/
OBbC «BOOK.ru» https://www.book.ru
CHO «Akanemus» https://academia-moscow.ru/elibrary/
HpOCl)ECCl/IOHaJ]beIe 0a3bl JaHHBIX
1. HammonanpHas dnekTpoHHass Oubanoreka https://rusneb.ru/
2. bassel ganaeix komnaguu «MBUCy» https://eivis.ru/
3. Hayunas SJIEKTPOHHAS OnoOIMoTEKA eLIBRARY.RU (HSb)
http://www.elibrary.ru/
4. MMUAH. TIlomHoTekcToBass  KOJUIEKIIMSL  MaTeMaTHYECKHUX  JKYPHAJIOB
http://www.mathnet.ru
5. Xypnan KBantoBas anekTpoHuka https://quantum-electron.lebedev.ru/arhiv/
6. Xypnan Ycnexu dusznueckux Hayk https:/ufn.ru/

N ol
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7. IloaHoTekcTOBask KoJIeKIUs »KypHaIoB Ha miatdopme PIIHU (DnekTpoHHBIE
Bepcuu Hay4IHBIX JKypHasToB PAH) https://journals.rcsi.science/

8. IIpesumentckas omoamoreka uM. b.H. Enprmnaa https:/www.prlib.ru/

9. DnexrpoHHas OUOMMOTEUHAs] CHUCTEMa COIMO-TYMAaHUTAPHOTO  3HAHUS
«SOCHUM https://sochum.ru/

NHpopmannoHHble CIPABOYHbIC CHCTEMBbI

1. Koncynmprantllnmroc : HEKOMMepYeckas HWHTEPHET-BEPCUS  CIPABOYHOM
MPaBoOBOI CHUCTEMBI
https://www.consultant.ru/cons/cgi/online.cgi?req=home&utm csource=online&utm cm
edium=button.

ba3bl JaHHBIX OTKPLITOIO0 JIOCTYIIA

1. KubepJlenunka http://cyberleninka.ru/;

2. Jlektopuym  TB - Bugeosexuum  Beaymux  JektopoB  Poccun
http://www.lektorium.tv/
3. [Ipuopureruple HayuyHble HanpasiaeHus PY/IH. ConenuaipHble KOJUIEKINAHU

https://priority-lib.rudn.ru/
CoOcTBeHHBbIE JJIeKTPOHHBbIE 00pa3oBaTejbHble W HH(OPMAIMOHHbIE

pecypchl

OnextpoHHass Oubmuoreka Hayunoit Oubnmoreku Kyol'Y : Ilocrymnenus
JUTEPATYPHI B OMOIMOTEKN bunmaion
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDbé&idb=1.

DJIEKTpOHHAs o6ubnuoreka TPYZIOB YUEHBIX Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6.

baza WHGOPMAIIMOHHBIX noTpeOHOCTEN [KyoI'Y u bunmanos]
https://infoneeds.kubsu.ru/infoneeds/.

DneKkTpoHHas oubnuoreka MH(OPMAIIMOHHBIX pecypcoB ¢bunnana

[KyOI'Y B r. CnaBsincke-Ha-Ky6anu http://sgpi.ru/bip.php.
OTkpbITast ~ cperna  MOAYIBHOTO  JAWHaAMu4eckoro  oOyuyenuss  Kyol'Y
https://openedu.kubsu.ru/.
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6. METOOIUYECKUE YKA3ZAHUSA JJI51 OBYYAIOLIUXCA
1O OCBOEHMIO JUCIUIIJIMHbI

Hucuunnnna «®u3uka» HarelneHa Ha (opmupoBaHue MpodecCcHoHaATbHBIX
KOMIICTCHIIMI, TAKMX KaK CIIOCOOHOCTH JIGMOHCTpAIlMM OOIICHAYYHBIX 0a30BBIX
3HAHWU €CTECTBEHHBIX HAYK, MAaTEMAaTHUKH, MMOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIICTIIIUM,
IIPUHLIMIIOB TEOPUH.

OO0yueHue CTYACHTOB OCYIIECTBISETCS MO TPATUIIMOHHON TEXHOJIOTUHU (JIEKIUH,
MPAKTUKH) C BKIIFOUCHUEM WHHOBAIIMOHHBIX DJIEMEHTOB.

C TOUYKM 3peHHUs UCIOJIB3YEMbIX METOAOB JEKIMHU MOAPA3ACISIOTCS CIEeAYIOUIUM
oOpa3oMm: HMH(POPMAITMOHHO-OOBSICHUTEIbHASI JICKIUS, TOBECTBOBATEIbHAS, JICKITUS -
Oecema, mpoOIeMHast JICKIUS U T. 1.

YcTHOe — u3NoKeHMe ~— ydyeOHOro — marepuaia @ Ha  JIEKIMH  JIOJKHO
KOHCIIeKTUpoBaThcs. CiymiaTh JIGKIUIO HYKHO YMETh — MOJJIEPKUBATH CBOE BHUMAHUE,
MOHATh U 3allOMHUTH YCIBIIIAHHOE, YJIOBUTH May3bl. B mpouecce H3I0KEeHUs
NPENoJaBaTeNIeM JEKIUU CTYIACHT JOJDKEH BBISICHUTh BCE HENOHSITHBIE BOIPOCHI.
3anuchiBaTh COJIEp’KaHHME JIEKUMU HYKHO O0S3aTebHO — 3allMCHd  OMOTaroT
MO/JIEPKUBATh BHUMAHHUE, CIOCOOCTBYIOT MOHMMAHUIO U 3alIOMUHAHUIO YCIIBIIIAHHOTO,
MPUBOAWT 3HAHHUE B CHUCTEMY, CIy)XaT OMOpPON ais mepexoda K Ooiiee TriIyOOKOMY
CaMOCTOSITEJIbHOMY M3YUYEHHUIO TIPEAMETA.

Meroanueckre peKOMEHIallMK 110 KOHCTIEKTUPOBAHUIO JICKIUA:

— 3aIUCh JIOJKHA OBITh CUCTEMHOM, MPEeACTaBIATh COO0M COKpaIIEHHBI BapUaHT
JeKuuu npenoaasatend. HeoOxonumo cinymatbh, OOAyMbIBaTh U 3allUCHIBATh
OJIHOBPEMEHHO);

— 3amuch BeNETCS OYEHb OBICTPO, YETKO, IO BO3MOXHOCTH KOPOTKUMH
BBIPAKECHUSIMU;

— HEe TMpekpamias CiymaTh MOpernojaBaresis, HYXKHO 3aluChiBaTh TO, YTO
HEoOX0oAMMO yCBOMTH. Henb3s 3amuceiBaTh Cpa3y K€ BBICKa3aHHYIO  MBICIIb
MpenoiaBaTessi, caeyeT €€ MOHITh M MOCJEe 3TOr0 KPaTKO 3amucaTh CBOMMHU CIOBAMHU
WIN CIOBaMU TpernojaBatens. BaxkHo, 4ToObl B HEeil He ObLI MOTEPSH OCHOBHOM CMBICI
CKa3aHHOTIO;

—MMEHa, JaThl, HA3BaHUsI, BbIBOJIbI, OIPEICIICHNUS 3alIUCHIBAIOTCS TOUYHO;

—cinenyer oOpaTUTh BHHMaHHWe Ha odopmiieHue 3amucu nekmuu. J[Jisg Kaxmoro
npeaMeTa 3aBoAUTCS oOmas Terpaab. OTIMYHBIM OT OCTAJIBHOTO IIBETA CIIEIYET
BBIICNIATh OTHEIBHBIE MBICIM U 3arojlOBKM, COKpallaTb OTAEIbHBIE CIOBA U
NpEUIOKEHHS, HCIOJIb30BaTh YCJIOBHbIE 3HAKH, OYKBBI JIATUHCKOTO M T'PEYECKOro
an(paBUTOB, a TAK)KE HEKOTOPBIE IPUEMBI CTEHOTPA(UIECKOTO0 COKPAIIICHHUSI CIIOB.

[IpakTrueckue 3aHATUS 110 AUCTUTUTHNHE «MaTemMaTHKa MPOBOASTCS MO CXEME:

-YCTHBII ONPOC 10 TEOPUHU B HAUAJIE 3aHATHUS;

-paboTa B rpymnmnax mno pa3penieHlio pa3IMdHbIX CUTYAINH 110 TEME 3aHSATHUS;

-pelieHne MPakKTHIEeCKUX 3aay;

-UHAUBUIYaJIbHBIC 3aJaHUS IS TIOJTOTOBKHU K MPAKTHUYECKUM 3aHSATUSIM.

[lenbs mpakTUUECKOTO 3aHATHS - HAYYUTh CTYACHTOB MPUMEHSITH TEOPETHUECKHE
3HAHMS NPU PELICHUH NMPAKTUUYECKUX 3a]]a4 HA OCHOBE PEAJIbHBIX IaHHBIX.

Ha npakTrueckux 3aHATHIX MPeo0IaiatoT CIASAYIONUE METOIbI:

-BepOanibHbBIe (TTPeobIagaronM METOIOM J0HKHO OBITh 0OBSICHEHUE);

-pakTU4eckue (MMChbMEHHBIC 3/IaHNs, TPYIOBBIC 3aJaHUs U T. T1.).
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BaxxHbIM 117151 CTy[IeHTA SIBISIETCS YMEHHUE PAIMOHAIIBHO MOI0UPaTh HEOOXOAUMYIO
yueOHyto nuteparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOYHHKAMU SIBIISFOTCS:

— oubnuoreunsie Gouasl punmnana Kyol'Y;

— DJEKTPOHHAas OMOIMOTEeYHass cuctemMa «YHHUBEpCUTETCKas OHOJIMOTEKa OH-
JIafiHy,;

— DJIGKTpOHHAsI OnbanoTeuHas cuctema M3narenpcTBa «JIaHby.

ITouck KHMT B OMOIHOTEKE HEOOXOIWMO HAYMHATH C HM3yYEHHS IPEAMETHOTO
Karajora W CO3/JaHMs CIMCKA KHUT, MOCOOWH, METOJWYECKHX MATepUaloB IO TeMe
W3YYCHHUS.

[TpocMOTp KHUTH HAYUHAETCS C TUTYJIBHOTO JIUCTA, CIEAYIOIIETO MOCIe 00I0KKH.
Ha ©HéM 0OBIYHO TMOMENIAIOTCS BCE OCHOBHBIE JAHHBIC, XapaKTEPU3YIOIINE KHUTY:
Ha3BaHWE, aBTOp, BBIXOJHBIC JAaHHBIC, JAHHBIC O Tepew3AaHuu U T.J1. Ha obOopote
TUTYJBHOTO JIUCTa AAETCS aHHOTAIUS, B KOTOPOM YyKa3bIBAaeTCsS TEMAaTHKa BOIPOCOB,
OCBEIIEHHBIX B KHHUTE, OINPENESETCS KPYr 4YuTaTelield, Ha KOTOPBIM OHAa paccuMTaHa.
Bonpmioe 3HavueHWe wWMeEET TPEIUCIOBHE KHHTH, KOTOPOE 3HAKOMHUT YHUTATENs C
JUYHOCTBIO aBTOpPA, WUCTOpUEH CO3JaHUs KHHUIHM, pacKpbiBaeT cojepkanue. [Ipouus
NPEIUCIOBHE U TOJYy4HUB OOIee MpeACTaBiICHHE O KHUTe, CcIeAyeT OOpaTHTbCi K
ornarieHno. OTIaBIeHHEe KHATH 3HAKOMHT 00y4aeMoro ¢ COJIEpPKaHUEM H JIOTUICCKOU
CTPYKTYpPO¥ KHHTH, ITO3BOJISIET BRIOPATh HY)KHBIA MaTepuan i u3ydenus. [ on u3manus
KHUTH TIO3BOJISIET CYJIUTh O HOBU3HE Marepuana. UYeMm wyamie KHUTA M3AaETCSA, TEM
OOJIBIIYIO IIEHHOCTh OHA MpeiacTaBisieT. B kHure mMoryTr ObITh MpUMEYaHHs, KOTOPHIC
COJIepKaT pa3iHuHbIe JOMOJIHUTEIbHBIE cBeJeHUsA. OHM TMeyaTaloTCsi BHE OCHOBHOTO
TEKCTa W PA3BACHSIIOT OTACIbHBIC BONMPOCHL. lIpenMerHbie w andaBUTHBIE yKa3aTelu
3HAYUTEIIPHO 00JIErYar0T IOBTOPCHUE U3JIOKEHHOTO B KHUTE MaTepuasa. B KoHIle KHUTH
MOJKET pacIoiaraTthCs BCIIOMOTaTeNbHBIN Martepuan. K HemMy OOBIYHO OTHOCSITCS
UHCTPYKIIUH, IPUIIOKEHUS, CXEMbl, CUTYaIIHOHHBIE 33JIa4H, BOIPOCHI /I CAMOKOHTPOJIS
U T.]I.

JIist mydiero mpeaCcTaBICHUS W 3alIOMHHAHMS MaTepHalia Iejeco00pa3HO BECTH
3aMUCH ¥ KOHCTIEKTHI Pa3IMYHOTO COJIEPIKAHMSI, @ UMEHHO:

— TIOMETKH, 3aMEUaHUs, BBIJICJICHUE TJIAaBHOTO;

— TUIaH, TE3UCHI, BBITIMCKH, ITUTATHI;

— KOHCIIEKT, paboyasi 3anuch, pedepar, J0KIaI, JSKIHs U T. 1.

Uurath ydeOHMK HEOOXOIUMO BIYMYWBO, BHUMATEIHHO, HE MPOITYyCKasl TEKCTa,
CTapasiCh MOHATHh KAKIYIO Ppa3zy, OJJHOBPEMEHHO pa3Oupasi mpuMephl, CXeMBbI, TAOJIHIIbI,
PUCYHKH, IPUBEIEHHBIC B YUeOHUKE.

OauuM #3 BaXXHEHIIMX CPEACTB, CIOCOOCTBYIONIMX 3aKPEIUICHUIO 3HAHMWIA,
SBJSICTCSI KpaTKash 3aliCh IPOYUTAHHOTO MaTephalia — COCTABJICHHE KOHCIICKTA.
KoHcniekT — 3T0 KpaTkoe CBA3HOE H3JI0KEHUE COJEPKaHHS TEMbI, YUCOHHMKA WA €ro
gactu, Oe3 monpoOHOcTei M BTopocTeneHHbIX getaneid. [lo cBoelt cTpykrype u
MOCTIEIOBATEILHOCTH KOHCIEKT JIOJDKEH COOTBETCTBOBAThH IUaHy ydeOHuka. [losromy
B2KHO CHaJaJla COCTaBUTH IUIaH, a TIOTOM IHCATh KOHCIIEKT B BHJIE OTBETa Ha BOIPOCHI
wiana. Ecou ydeOHUK pasnenéH Ha HEOONbINHME O3arjaBiICHHBIC YaCTH, TO 3ar0JIOBKU
MO>XHO paccMaTpUBaTh KakK MyHKTHI TUIaHA, a U3 TEKCTA KaXKJI0H YacTH CIICYeT 3alucaTh
TE€ MBICITH, KOTOPBIE PACKPBIBAIOT CMBICII 3ar0JIOBKA.

TpeOGoBaHUs K KOHCTIEKTY:

— KPaTKOCTh, CKATOCTh, 11EJIECO00PA3HOCTh KaXKIOTO 3aIMChIBAEMOTO CJIOBA;
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— COJIEPKaTEeJIbHOCTh 3allMCHU- 3allUChIBAEMBIE MBICIH CIIEIYEeT (OPMYIMPOBATH
KpaTko, HO 6e3 ymepba g cmbicia. OO0bEM KOHCIEKTa, KaK IPaBHJIO, MEHbIIE
U3y4aeMoro Tekcra B 7-15 pas;

—KOHCHEKT MOKET OBbITh KaK IMPOCTBIM, TaK U CIOXHBIM IO CTPYKTYpE — 3TO
3aBUCHUT OT COJEPKAHUS KHUTU U LIeTN €€ N3Y4EHUSI.

Meronnyeckne peKOMEHIAL MY 10 KOHCTIEKTUPOBAHUIO:

— IpEXJEe YEM HadyaThb COCTABJIATH KOHCIEKT, HY’)KHO O3HAKOMMTBCS C KHUIOM,
MPOYMUTATh €€ CHaYaJsla 0 KOHIA, IOHATh IPOYUTAHHOE;

— Ha 00JI0kKKEe TeTpaJy 3alMChIBAIOTCS Ha3BaHWE KOHCIIEKTUPYEMON KHUTU U UM
aBTOpA, COCTABIISIETCA MJIaH KOHCIIEKTUPYEMOTO TECTA;

— 3alMCH JIydlle JeNaTh MPU MPOYTEHUH HE OJHOTO-IBYX ab3aleB, a IEeNoro
naparpada Uiy riaBbl;

— KOHCIIEKTUPOBAaHUE BEJETCSI HE C LENbI0O UMETh OINpEAeIEHHbIN 3amuch, a A
Ooyiee TOJTHOTO OBJAJACHHSA COJEPKAHHEM HM3Yy4aeMOTO0 TEKCTa, IO03TOMY B 3alHCix
OTMEYAeTCs M BBIACISAETCS BCE TO HOBOE, WHTEPECHOE M HYXHOE, YTO OCOOCHHO
IPUBJIEKIIO BHUMAHUE;

— TOCJe TOro, Kak cjiejlaHa 3alucCh cojiepkKaHusl naparpaga, TJaBbl, CIenyeT
nepeunTaTh €€, 3aTeM CHOBa OOpallaTbcs K TEKCTY M MPOBEPUTH c€0sl, MPAaBUIBHO JIU
U3JI0KEHO COZEp/KaHUE.

TexHMKa KOHCIIEKTUPOBAHUSL:

— KOHCHEKTHpYsd KHHUIY OoJyiblIoro o0bEMa, 3amUCh CleNyeT BeCTH B OOIIen
TeTpau;

— Ha KaXJIOM CTpaHULE CIEBA OCTABJAIOT IMOJISI UPUHOW 25-30 MM aiis 3amucu
KOPOTKHX T0J[3ar0JIOBKOB, KPaTKUX 3aME€YaHUM, BOIIPOCOB;

— KaKJasi CTaHUIIA TeTPaIu HyMepyeTcs;

— JUISL TIOBBIIICHUSI YUTAEMOCTH 3aIMCU OCTAaBIISIIOT UHTEPBAJIbl MEXKIY CTPOKAMU,
ab3a1iamMu, HOBYIO MbICIIb HAUMHAIOT C «KPACHOI» CTPOKH;

— MPU KOHCIEKTUPOBAHMU IIHUPOKO HCIOJB3YIOT pa3IUYHble COKpAIICHUs U
YCIOBHBIE 3HAaKM, HO HE B YIIEpO CMBICIY 3alMCaHHOr0. PekoMeHnyeTcs NMpUMEHSTh
o0ImIeynoTpeOUTENbHBIE COKpAIIeHHUs, Hampumep: M.0. — MOXeT ObITh; TOC. —
rOCYJIapCTBEHHBIN; 1.0. — JOMKHO OBITH U T.J.

— He cIeAyeT COKpallaTb HMEHa M Ha3BaHUs, KpPOME OYEHb YacTo
MOBTOPSIOIIUXCS;

— B KOHCHEKTE HE JOJDKHO OBITh MEXaHWYECKOTO MEPeNUCHhIBAaHUS TeKcTa 0e3
IPOJYMBIBAaHUS €TI0 COAEPIKAHUSA U CMBICIIOBOTO aHAJIN3A.

JUis HamucaHus pedepara HEOOXOIUMO BBIOpATh TEMY, COIIAcOBaTb €€ C
MpenojaBareiaeM, IMono0parTb HECKOIBKO HCTOYHHMKOB IO TEME, BBINOJIHUTH aHAJIU3
HMCTOYHHUKOB IO PELIEHUIO0 MpoOneMbl, 00OCHOBATh CBOIO TOUYKY 3pPEHHUS HA pEILEHUE
IPOOJIEMBI.
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7. OHEHOYHBIE CPEJACTBA JJISAI KOHTPOJIAA YCIIEBAEMOCTHA

7.1. llacmopT GoHIA OLIEHOYHBIX CPEICTB

Kon xonTponupyemoit
No HanMeHnoBaHMe OLIEHOYHOTO
KouTtponupyemsie pa3aensl (TEMbI) JUCHUTLITAHBL KOMIICTCHIINH
/1 cpencTBa
(umm ee gacTm)
|, | Bpenenne OK 3, OK 5 ompoc
®u3nKa 1 METOAbI HAYYHOI'O TO3HAHUS
Paznen 1. Mexanuka OK 1, OK 2, OK 4, OK
2. 5, 0K 7 orpoc
Pasnen 2. Mosekymsipaast pusnka u OK 1,0K 2, 0K 3, OK IPaKTUIECKast
3. TEPMOJUHAMUKA 4,0K 5,0K 7 (;mabopatopnas) pabora,
KOHTpOJIbHas paboTa
Paznen 3. DnexkrpoguHamMuka OK 1,0K 2, OK 3, OK MpaKTu4ecKast
4, 4, 0K 5,0K 7 (maGoparopHast) pabora,
KOHTpOJIbHAs paboTa
Paznen 4. KonebGauns v BOIHBI OK 1, OK 2, OK 4, OK
5. 5. 0K 7 orpoc
Pazpen 5. Ontuka OK 1,0K 2, OK 4, OK MpaKTU4eCKast
6. 5 (maGoparopHas) pabora,
KOHTpOJIbHAs paboTa
Paznen 6. KanToBas ¢pusnka OK 1, 0K 2, OK 4, OK
7. KOHTpOJIbHAs paboTa
5,0K7
g Pasnen 7. Crpoenne BeenenHoi OK 1,0K 2, OK 3, OK TIpaKTHYecKast
: 4,0K 5,0K 7, (;maboparopnas) padota

7.2. KpuTepuu OLleHKHN 3HAHU I

KOHTpOHB U OICHKa pPE3yJIbTATOB OCBOCHUA JUCHUIUIMHBI
npernoaaBaTcjieM B IMPOLECCE MPOBCACHUA IMPAKTUICCKHUX SaHf{THfI,

KOHTPOJIbHBIX padoT.

OCYILIECTBIISIETCSA
1abopaTOPHBIX PadoT,

Koa n HaumeHOBaHuUe
¢opMupyeMBbIX KOMIIETEHIIH

Pasznen/Tema

THI OLIEeHOYHbBIX
MepOonpUATHIH

OK 01. Boibupatb criocoObl peleHus
3a1a4 IPOQeCCHOHATBHOM ASITENEHOCTH
NPHUMEHHUTEIEHOK Pa3IHYHBIM

KOHTCKCTaM

Pasnmen 1. Temsr 1.1.,1.2, 1.3

Pazgen 2. Temmr 2.1.,2.2., 2.3.

Paznen 3. Temnr 3.1.,3.2.,3.3.,3.4.,3.5.
Pazgen 4. Tems1 4.1.,4.2.

Pazgen 5. Temnr 5.1.,5.2., 5.3.

Pazgen 6. Temsr 6.1., 6.2.

Paznen 7. Temsr 7.1, 7.2

OK 02. Ucnionp30BaTh COBpEMEHHBIE
CpEICTBA MOMCKA, aHATTN3a U
MHTEpPIIPETalui HHPOPMAIIUU
MH(POPMAIMOHHBIC TEXHOIOTUH IS
BBIMOJTHEHUS 3a]1a4 PO ECCHOHATBHOM
JeATETbHOCTH

Pazpgen 1. Temnr 1.1.,1.2,1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazpgen 3. Temnr 3.1.,3.2., 3.3.,
34.,3.5.

Pasnmen 4. Temu1 4.1.,4.2.
Pasnmen 5. Temsr 5.1.,5.2., 5.3.

Pasnen 6. Temu1 6.1., 6.2.
Pasnmen 7. Temsr 7.1, 7.2

OK 03. IInanupoBate u
peaTu30BbIBaTh COOCTBEHHOE
npodecCHOHABHOE 1 JIMYHOCTHOE

Paznen 1. Temsr 1.1.,1.2, 1.3
Paznen 2. Temsur 2.1.,2.2., 2.3.

- YCTHBIH OIIpOC;
- (pOHTATBHBINONPOC;

- OIICHKa KOHTPOJIbHBIX
pabor;

- HaOJIIOJIEHHE 3a XO40M
BBIMOJTHEHUS JTaO0OPATOPHBIX
pabor;

- OIICHKA BBIMTOJHEHUS
J1a00paTOPHEIX padoT;

- OlICHKA MPAKTHYECKUX
pabor (perieHus
Ka4eCTBEHHBIX, PACYETHBIX
3ana4);

- OILICHKA TECTOBBIX3a/IaHUIA;

- HaOmIoJeHueE 3a X0I0M
BI)IHOHHCHHﬂHH}IHBH}Iy&HbeIX
IPOEKTOB U OIIEHKa
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pa3BUTHE, TPEAIIPHHUMATEIBCKYIO Pasnmen 3. Temsr 3.1.,3.2., 3.3, BBIIIOJIHEHHBIX [TPOEKTOB;

JEeSITeTHHOCTD B PO ECCHOHANBHOM 34.,3.5. - HaOJIOIEHNE HOLIEHKA
cepe, HCIIONB30BATE 3HAHHS 110 Paznen 7. Temsr 7.1, 7.2 pemieHus Keic-3anad;
HMHAHCOBOW I'PaMOTHOCTH B .
g)asnnq}mx )I(II;Ip3HeHHbIX " Audbeperuuposantiii
CUTYaIIHUIX saaer
OK 04. SbdexrnpHo Paszen 1. Temsr 1.1.,1.2, 1.3
B3aMMO/ICHCTBOBATh U pabOTaTHB Pasnen 2. Temsr 2.1.,2.2., 2.3.
KOJUICKTHBE H KOMaH[e Pazgen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.
Pasnmen 4. Temu1 4.1.,4.2.
Pasnmen 5. Temnr 5.1.,5.2.,5.3.
Pasnen 6. Temu1 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2
OK 05. OcymiecTBIATE yCTHYIO 1 Paszen 1. Temsr 1.1., 1.2, 1.3
TICEMEHHYIO KOMMYHHUKAIMIO Ha Paznen 2. Temsr 2.1.,2.2., 2.3.
rOCyJapCTBEHHOM s3bIke Poccuiickoit Paznen 3. Temsi 3.1.,3.2.,3.3.,
Odenepanyy ¢ y9eTOM 0COOCHHOCTEH 3.4.3.5.

COLAJIBHOTO U KYJIbTYPHOI'O Pasﬂen 4. Tempr 4.1..4.2

KoHTekeTa Pasnen 5. Temst 5.1.,5.2., 5.3.
Paznen 6. Temnr 6.1., 6.2.
Pazgen 7. Temsr 7.1, 7.2

OK 07. ConeiicTBOBaTh COXPaHEHUIO Paspen 1. Temsr 1.1.,1.2, 1.3
OKPYKAIOIIEH CpesIbl, Paznen 2. Temsr 2.1.,2.2., 2.3.
pecypeochepexeH IO, PHMEHSTH Pazpmen 3. Temsr 3.1., 3.2., 3.3,
3HaHUS 00 M3MEHEHNH KIIIMATa, 34.3.5.

TPHHIAIIE! GEpEUIHBOro Paznmen 4. Temsr 4.1.,4.2.
MPOM3BOZICTBA, dhdeKTHBHO Pasnen 6. Temsr 6.1., 6.2.
JIECTBOBATH B UPE3BbIUANHBIX

Pasnmen 7. Temsr 7.1, 7.2

CUTyalusIx

Kpurepuu oneHK# 3HAHUI CTYI€HTOB B 1€JIOM 110 JUCHUILJINHE:

«OTJMYHO» -  BBICTABJISICTCS  CTYJIEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTEeMAaTH3UPOBAHHbIC, TIyOOKHE 3HAHUS Y4eOHOW MPOrpaMMbl JUCIHUILIUHBI U YMEHHE
YBEPEHHO TMPHUMEHSATh MX HAa MPAKTHKE MPU PEIICHWHW KOHKPETHBIX 3a7ad, CBOOOJHOE W
MpaBUILHOE 0OOCHOBAHUE MPUHATHIX PEIICHHU;

«XOPOILL0» - BBICTABIISIETCS CTYAEHTY, €CIIM OH TBEPAO 3HAET MAaTEpHUal, FPaMOTHO U
M0 CYIIECTBY H3JaracT €ro, yMmMeeT NPUMEHSTh IIOJIYYCHHBbIE 3HAHUS Ha MPAKTHKE, HO
JIONYCKAET B OTBETE WJIM B PEIICHUM 3a/1a4 HEKOTOPhIE HETOUYHOCTH;

«y10BJIETBOPHUTEJIbHO» - BBICTABIISIETCS CTYJCHTY, MMOKa3aBiieMy (parMeHTapHBIH,
pa3pO3HEHHBI XapakTep 3HAHWH, HEJIOCTATOYHO NPaBHIbHBIE (POPMYITHPOBKH 0a30BBIX
MOHATUM, HAPYUIECHHS JIOTUYECKOW IOCIEAOBATEIBHOCTH B H3JIOKEHUU MPOrPAMMHOTO
Marepuaiga, HO TpPH STOM OH BIAJEET OCHOBHBIMHU pa3jeliaMH y4eOHOW MpOTpaMMBbl,
HEOOXOAUMBIMH ISl TaJbHEHUIIIEr0 00yYeHUS U MOKET MPUMEHSTH TOJyUYCHHBIC 3HAHMS 110
oOpasily B CTaHIapTHOM CUTYaIHH;

«HEeYI0BJIETBOPUTEJIbHO» - BBICTABIISICTCS CTYACHTY, KOTOPBI HE 3HAET OOJbIIECH
YaCTH OCHOBHOTO COJIEpXaHUs y4eOHOW MpOrpamMMbl TUCHUIUIMHBI, JOMYCKaeT TpyoObie
omuOKH B (OPMYJIUPOBKAX OCHOBHBIX MOHITHH JUCIUIUIMHBI U HE YMEET HMCIIOJIb30BaTh
MOJTyYEHHBIE 3HAHUS [PU PELICHUU TUIIOBBIX MMPAKTUYECKUX 3aa4.
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7.3. OneHOYHbIE CPEACTB AJIA MPOBEACHUA TEeKYLIeH aTTecTauuu

Texymuit KOHTPOJIb TPOBOAUTCS B hopMeE:
-(ppoHTaNBHBIN OMPOC
-AHJIUBUAYaJIbHBIM YCTHBIM OIIPOC

-IMCbMEHHBIN KOHTPOJIb

-npakTuaeckas (1aboparopHas) pabora
-3aI1MTa BBITOJHEHHOT O 33/IaHHUS,
-KOHTpOJIbHas paboTa.

dopma IpaxTnuecknit JInuHble KauecTBa Tpuveper
aTTecTanuu S Ymenna OTIBIT (BJAZICHUE) | CTyIEHTa OCHOTHBIX
CpEACTB
VYcTHBIHI KonTtpons 3nanuit OreHka yMeHUs Orenka HaBelkoB | Or1ieHKa KonTponbsnsie
(mMCBEMEHHBIN) | 1O ONPEAETICHHBIM | pa3iIHyaTh paboThI ¢ CIIOCOOHOCTH BOIIPOCHI IO
oIIpoc 1o | mpoGiemMam KOHKPETHBIE JIUTEpaTypHbIMU OIIEPaTUBHO U TeMam
TeMaM TIOHATHS UCTOYHHUKAMHU Ka4eCTBEHHO HPUJIAraroTCs
OTBEYaTh Ha
MIOCTaBJICHHbIE
BOIIPOCHI
IIpaxktuueckue | KoHTpons 3HaHUA OrneHka yMeHUs Onenka HaBeIKOB | OneHka Tewms! pabot
(;mabopaTOpHBI | TEOPETHYECKUX paboTarts ¢ paboTEHI C CIOCOOHOCTH TIPUIIAratoTCst
€) paboTsI OCHOB COBPEMEHHOM BBIYUCIIUTENIFHON | ONEpPaTUBHO U
UH(pOPMATUKHU U KOMIBIOTEPHOI TEeXHHUKOH, KayeCTBEHHO
MH(QOPMAIIMOHHBIX | TEXHHKOH, TIPUKIIATHBIMA pemarb
TEXHOJIOTHH, HCIIOJIb30BATh MIPOTPaMMHBIMA TIOCTaBJICHHBIE Ha
BO3MOKHOCTEH U BO3MO>KHOCTH cpencTBaMu MPaKTHYECKUX
MIPUHIIUIIOB BBIYMCITUTELHON paboTax 3ama4u U
UCIIOJIb30BaHUS TEXHUKH U apryMeHTHUPOBATh
COBPEMEHHOMU MIPOrpaMMHOT0 pe3yabTaThl
KOMIIbIOTEpHOH obecrieueHust npu
TEXHHUKH. peneHnu
MIPAKTHYECKUX
3ajad.
Konrponsnast | Konrposns 3HaHmi Ouenka yMeHHs Ouenka HaBBIKOB | OreHka Bomnpocs
pabora 10 OTIPEJICTICHHBIM | pa3inyvaTh JIOTHYECKOTO CIIOCOOHOCTH TIpAIaraloTcs
npobiaemam KOHKpPETHBIC aHanM3a u OTIEPATHBHO U
TTOHSATHS CHHTE3a IIpU Ka4eCTBEHHO
COIIOCTaBJICHUU OTBEYaTh Ha
KOHKPETHBIX MOCTaBJICHHBIE
HIOHATUM BOIIPOCHI

I[IpumepHbIe KOHTPOJIbHbIE PA0OTHI:

KonTposabnas padora Nel

«MouekyasipHasi pu3nKa ¥ TEPMOTUHAMHUKA»
3agauya Nel. Onpenenure CpeHIOI KMHETHUECKYIO SHEPTHUIO MTOCTYNATENBHOTO JBWKECHUS

6

MOJIEKYJI OAHOATOMHOI'0 MAeaIbHOro rasa npu nasieHuu 10° [Ta. Konuenrpauus monexyn
2 -

raza 2,7« 10 M,

3agaua Ne2. Kucnopon, HaxoauTces noj gaBieHueM 10 > Ila u 3anuMaeT 00beM 2 *107 .
p

N 2 o
KaxoBa Temnepatypa kuciaopoaa maccoit 2 ¢ 10™ kr?

3agauya Ne3. Cmemanu 40 1 Boasl npu temneparype 20 °C u 22 1 npu temneparype 55 °C.
Onpenenure TeMneparypy cMecHu.

KonTtpoabHas pabora Ne2




«uekTpuyeckoe moJie. 3aKOHbI NOCTOSIHHOTO TOKAa. MarHuTHoe mnoJie.
DJIEKTPOMATHUTHASA WHAYKIMS»

3amaya Nel. B kepocuHE pacmoyioKeHbI JBa TOYEYHBIX 3apsiaa IO 6°10° K. Ha xakom
PacCTOSIHUM JIpYyT OT Jpyra HaJI0 pPacHoJIOKUTH 3apsiibl UYTOOBI, CHJIa B3aHMMOJICUCTBUS
Mexay HUMH Obuta paBHa 0,6 H.
3apaua Ne2. Onpenenure CUIy TOKa, MPOXOIAILIET0 N0 MEAHOMY npoBoay anuHoi 100 M u
IUIOILA/IBIO TToniepeyHoro ceuenus 0,5 MM’ npu HanpspkeHuu 6,8B.
3agaya Ne3. UYemy paBHbl OJIC u BHyTpeHHEE CONpPOTUBIEHHE OaTapeu, €cilu TpHU
OJIMHaKOBbIEe TabBaHMueckux 3nementa ¢ J/[C 1,5 B u BHyTpeHHuM conpotusienuem 0,3
OM coeMHEHBI: a) MOCIeA0BaTENbHO; 0) apaieIbHO.
3agauya Ne4. Kakas cuia Toka BO3HUKAET B NMPOBOJHHUKE, €CIU €T0 3aMKHYTh HAKOPOTKO?
Comnpotusnenue nenu 0,5 Owm. IIpoBogHuK ¢ akTUBHOM MIMHON 20 CM JBHXKETCS CO
CKOpPOCTBIO 15 M/C mepreHIuKYISIPHO JTUHUAM UHAYKIIMA OJHOPOJIHOTO MAarHUTHOTO TOJIS €
uHaykuuen 3 T
3apaua NeS. Haiinute BpeMsi M3MEHEHMSI MarHUTHOTO TMOTOKA M CWJIY HHIYKIHOHHOTO
TOKa, €clii cornpoTtuBieHue npoBogHuka 0,24 OM, MarHUTHBIA MOTOK, MPOHU3BIBAIOLIUN
KOHTYp MpOBOJHMKA, paBHOMEpHO u3MmeHwics Ha 0,6 BO Ttak, uro DAC ungykuuu
oKazajioch paBHou 1,2 B.
3agauya Ne6. Onpenenutb LEHTPOCTPEMUTEIBHYIO CHIY, NECWCTBYIOLIYI0 Ha IPOTOH B
OJIHOPOJHOM MarHuTHOM Tmone ¢ uHaykuue 0,02 Tin (BeKTOp MarHUTHOM HMHIYKIIUU
NEPHEHAUKYISIPEH BEKTOPY CKOPOCTH), €CIU PaJUyC OKPYKHOCTH, IO KOTOpPOl OH
JIBUYKETCS, PABEH 8 CM.

Konrtpoabnas pabora Ne3

« Kosiedanust u BosiHbI. OnTHKa»
3agaya Nel. 3HaueHwe CcHIIBI TOKa, WM3MEPEHHOE B aMIlepax, 3aJaHO YpPaBHCHHUEM
1=0,28sin507t. Onpenenure aMIIUTy Iy CHIIbI TOKA, YACTOTY U TEPUOI.
3agauya Ne2. Hanpspkenue B nepBuaHOi oOMoTKe Tpancdopmaropa 120 B, cuna Toka B Hel
2 A. Hampsoxkenue Bo BropuuHod oOmotrke 30 B. Omnpegenmure xoddpduimeHt
TpaHchopMaIu, CHITy TOKa BO BTOPHYHOU 00MOTKe. BersicHure, Tpancdopmarop siBisercs
MOBBIIAIOIIUM WIN TOHWKAIOIIHM.
3agaya Ne3. Onpenenure HHIYKTUBHOE, EMKOCTHOE, ITOJIHOE CONPOTHUBIICHUE LIETIH, CIIBUT
a3 Mexay cuiioi Toka U HampspkeHueM. [Ipu ycnoBuu, 4To B LieNb EPEMEHHOTO TOKa CO
CTaHJApPTHOM 4YacTOTOM, IOCJIENOBATENbHO BKIIOYEHBI PE3UCTOp compoTuBiaeHueM 21 Owm,
KaTymka ¢ ”HIyKTuBHOCTBIO 0,08 I'H, KoHAEHCATOp EMKOCTBIO 82 MKD.
3apaua Ned. Ha mudpakimoHHYIO pemieTKy, HalpaBjieHa MOHOXpPOMAaTHYeCKas BOJIHA,
noctosinHass kotopoil paBHa 0,01 mM. IlepBelii qudpakuIMOHHBIM MAaKCUMyM TOJY4YEeH Ha
AKpaHe, CMEILIEHHOM Ha 4 CM OT MepBOHAYAJILHOTO HaIpaBiieHUs cBeTa. PaccTosiHue Mexny
DKpaHOM H pemeTrkoid paBHO 70 cm. Onpenenurs JUIMHY BOJIHBI MOHOXPOMAaTHYECKOTO
U3ITy4EHUS.
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3amaya NeS. JIBa KOrepeHTHbBIX Jiyda ¢ JUIMHaAMU BOJH 504 HM mepecekaroTcsi B OJHOM
TOYKE Ha HKpaHe, ONTUYECKas pa3HOCTh Xoja jaydedl paBHa 18,14 mxm. Yrto Oyner
HaOJIIOAAThCS B 3TOM TOUKE: YCWICHHE WIIM OCIa0JIeHUE CBETA.

3agaya Ne6. JliimHA BOJNHBL, COOTBETCTBYIOLIAs KPAacCHOM JIMHUM CIIEKTpa BOJOPOJA, B
Bakyyme paBHa 656,3 uM, a B ctekie — 410 uM. OnpenenuTs Mokas3aTeib MPEIOMIICHUS
CTEKJIa AJif 3TOro cBera?

Kourpoabnas padora Ne4
«KBaHTOBas puznka»

3apaua Nel. K BakyyMHOMY (OTOIJEMEHTY, Y KOTOPOTO KaTOJ BBIMIOJIHEH W3 LIE3Us,
MPUJIOKEHO 3anuparoliee HanpsokeHue 3 B. [Ipu kakoil JyinHe BOJIHBI MAIal0IIEr0 HA KaTO
CBETa MOSABUTCS (POTOTOK.
3agaua Ne2. Omnpenenute AeQEeKT MACChI, SHEPTUIO CBSA3H U YACIbHYIO SHEPTHUIO siApa a30Ta
4N,
3agaua Ne3. fapo wu3oroma BHCMYTa 21183Bi MOJYYUJIOCh W3 JIPYroro sjapa IIOCie
MOCJIeIOBAaTENbHBIX 0- U B-pacniafoB. UTto 310 3a saapo?
3apnaua Ne4. Kakas HanMmeHblIas JJIMHA BOJIHBI UCITYCKAa€MOTO PEHTTEHOBCKOW TPYOKOM
U3Ty4eHUs, eclii OHa paboTaeT npu HanpsikeHun 70 kB.
3agaya NeS. Onpenenure rogoBoil pacxoa ypaHa-235 Ha siIepHON 3JIEKTPOCTAHIIMH, €CIU
€€ MOLIHOCTHh paBHa 7-10° kBT, a koappunment nonesnoro neictBus 30%. CpaBHHTE C
TOJIOBBIM pacxojoM kameHHOro yrig Ha TOC To# e MOIIHOCTH, eclii €€ KOdP(UIUEHT
noJie3Horo aeicteusa 78%.

7.4. OnleHOYHbIE CPECTB ISl POBEACHUS MPOMEKYTOUYHOM aTTeCTALUU

HpOMe)KYTO‘IHaSI aTTecranus

. JInunele IIpumepsr
dopma Ipaktuuecknit
3HaHuA Ymenus Ka4yecTBa OLICHOYHBIX
aTTecTaluu OTIBIT (BIIAJICTH)
CTyJICHTa CpEACTB
Huddepennn- | Konrpons OreHka yMeHUs Or11eHKa HaBBIKOB Orenka Bompocsr:
POBaHHBIN 3HaHMA 0a30BBIX | IOHUMATh JIOTUYECKOTO CIIOCOOHOCTH HPUJIATaroTCs
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7.4.1. llpuMepHbie BONPOCHI ISl NMPOBEACHUS IPOMEKYTOYHOH aTTeCcTalMu
(IuddepeHuupoBaHHBIH 324€T)

Beenenne. @Pu3uKa M MeTobl HAYYHOI'O O3HAHUS

1. Jlaiite HayuHyro nepuHUIMIO (UMK KaK (PyHIaMEHTAIBHOW €CTeCTBEHHOM
JUCHMIUIMHBL. YKaXNTE €€ NpEeAMET, OCHOBHBIE METOJbl MCCIENOBAHUA U MECTO Cpeau
CMEXHBIX HayK.

2. Cdopmynupyiite U NoJpoOHO MOSCHUTE 3Talbl HAYYHOTO METO/Aa B (hHU3MKE:
BBIJIBUKEHHE TUIIOTE3bI, (hopManu3aiys, MpoBeIeHUe IKCIepUMEHTa, 00paboTKa JTaHHBIX,
BBIBEICHHUE 3aKIIOUEHUN U BaIM AU TEOPHH.

3. [Haiite omnpenenenue ¢usznyeckoi Mmojaenu. Krmaccupuiumpyiite monenu 1o
YPOBHIO aOCTpakUUMU W TPHUBEAUTE MPUMEPbl MaTEMaTUYECKUX U KOHIENTYalbHBIX
MOJIENIEH, YKa3aB yCcJI0BHUS IPUMEHUMOCTH U OTPAHUYEHUS KaXXI0W MOJEIIH.

4. Onumure CTPYKTYpy M CBOMCTBa (u3MUECKUX 3aKOHOB. B u4éMm coctout
pasiuyue MeXJy SMIMPUYECKUM 3aKOHOM M (yHIameHTaibHOM Teopuei? Ilpusenute
IIPUMEPBl U KOMMEHTapHUH 110 IPOBEPSEMOCTH U YHUBEPCAIBHOCTH.

5. Jlaiite  cTporoe = ONpeAcleHWE  BEIWMYMHBI  IOTPEIIHOCTH  HU3MEPEHUS.
PasrpannubTe MOHATHA CUCTEMATUYECKON M CIy4alHOW MOTIPEIIHOCTEH, ONUIIATE METO/BI
UX OLIEHKH U KOPPEKIHH B Ja0OPAaTOPHBIX IKCIIEPUMEHTAX.

6. OxapakrepusyiiTe CTaTUCTHYECKHE METOJbl O0O0pabOTKH 3KCIEPUMEHTAIBHBIX
JAHHBIX, UCTIOJIb3YEMbIE B (PU3UKE: OLIEHKY CPEIHETO 3HAUEHUs], CTAHJAPTHOI'O OTKIOHEHUS,
JIOBEPUTENIbHBIX HHTEPBAJIOB U KPUTEPUEB CTATHUCTUYECKOM 3HauuMocTH. llosicHure
Ha3HAYEHHUE KaKJ0I0 METO/a.

7. Uro Takoe mpuHIMNI (HanbCUUIMPYEMOCTH B KOHTEKCTE (U3NYECKOW Teopun?
OO6ocHyiiTe ero pojb B HAy4YHOM IO3HAHUU U MPUBEIUTE MPUMEPHI TEOPUM WM TUIOTE3,
JUISL KOTOPBIX (panbcuuuupyeMocTb UMEET KII0UEBOE 3HaUCHHE.

8. PackpoiiTe noHsATHE NPEAETbHBIX EPEXOA0B U ACUMITOTUYECKUX MPUOIMKEHUN
B ¢usuke. [IpuBeaute mpumep, rie KOpPpPEeKTHOE NPUMEHEHHE MpPENeNIbHOTO IMepexo/a
o0ecnieunBaeT CBSA3b MEXIY JABYMsI TEOpPUSAMHU (HaAmpuMep, KIACCUYECKHIl npenen
KBAHTOBOI MEXaHUKH MM HBIOTOHOBCKAs MPENEIbHOCTh PEISTUBUCTCKON MEXaHUKH).

9. OxapakrepuszyiTe KpUTEpUHM aJEKBATHOCTH SKCIEPUMEHTAJIbHOW YCTAaHOBKH HU
IIPOTOKOJA HW3MEPEHMs: BOCIPOU3BOJUMOCTb, KOHTPOJHMPYEMOCTh IIapamMeTPOB, YYET
no00YHBIX 3(P(PEKTOB W CHCTEMAaTH4YeCcKash PErucTpaunus NaHHBIX. Kak 3TH Kputepuu
OTpa)xaroTcs B IPOLEAYpPE BAIUIALNUN PE3YIBTATOB?

10. ObocHy#Te OCHOBHBIE 3THYECKHE U COLMAIbHO-HAYYHbIE MPHUHLMIIBI, KOTOPBIE
JIOJKHBI COONIOATHCS B (PU3NYECKOM MCCIEOBAHUM U IPU MPUMEHEHUH €r0 PE3YJIbTaTOB
(OTYETHOCTh, JOCTYNHOCTh JAHHBIX, OTBETCTBEHHOCTh 3a IIOCIEJICTBUS IMPUMEHEHUS
pe3ynbraroB). [IpuBeanTe KOHKPETHBIM MpUMeEp AWIEMMBI U CHOCOOBI €€ pa3peleHHs B
paMKax Hay4HOU IPAKTUKH.

Pasznen 1. Mexanuka

11. Jlaiite ompeneneHne MexaHUKH Kak paszaena ¢usuku. Chopmynupyiite eé
IpeIMeT U BBIAECIUTE OCHOBHBIE MOAPA3/eibl (KUHEMAaTHKA, JUHAMUKA, CTaTHUKAa, MEXaHUKa
KUJKOCTEH U Ta30B — MPU HEOOXOIUMOCTH).

12. ChopmynupyiiTe U MaTeMaTUYECKH 3alUIIATE OCHOBHBIE KHHEMATHYECKUE
XapaKTepUCTUKU JBWKEHHMS MaTEpHaJIbHOM TOYKHM: KOOpJMHATa, CKOPOCTh U YCKOpPEHHE.
JlaiiTe WX UWHTEpPHpETalMI0 B TEPMHUHAX IPOU3BOAHBIX M YKaXUTE IPEINOI0KEHUS
NPUMEHUMOCTH.
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13. Chopmymupyiite Tpu 3akoHa HeloToHa B X Kiaccuueckoil dopme. OObsicHUTE
OTpaHUYEHUs] MPUMEHUMOCTH KaXKJ0r0 3aKOHA M JaiiTe MPUMEPbl CUTYyalMid, B KOTOPBIX
OHHM JIOJKHBI OBITh MOAU(DHUIIUPOBAHBI (HEPEIATUBUCTCKAs M KBAHTOBasA 00JIACTH).

14. Haiite omnpenenenue cuiabl. OOBSICHUTE MTPUHIUI CYNEPHO3UIUN CUT |
3alUIINTE YpaBHEHHUE JBIKCHUS MAaTePUAIbHON TOUKHU MPH IEUCTBUM HECKOJIBKUX cuil. Kak
CBSI3aHbI BHEIIHSS CHJIa U U3MEHEHUE UMIyJbca?

15. Jlaiite cTporyro (opMyIHUpPOBKY 3aKOHA COXPAHEHHUS UMITYJIbca JJIS 3aMKHYTOMN
cUCTEMBl 4YacTull. BeiBegure ero m3 BTOporo 3axkoHa HbpOTOHa M IpuBEAUTE NPHUMEPHI
NpUMEHEHHUs (yAapsl, pacnaj CUCTEMBI).

16. ChopmynupyiiTe ¥ JOKaXKUTE 3aKOH COXPAHEHUS DHEPTUU ISl CUCTEMBI
MaTepHaJIbHBIX TOYEK B cllydyae MOTEHIMaNbHBIX cuil. JlaiiTe onpeneneHe KUHETUYECKON U
NOTEHLUATBHOW SHEPTUHU, YKAXKUTE YCIOBUS IPUMEHEHUS.

17. Naiite onpezesieHne MOMEHTA CUJIbl 1 MOMEHTA MHEPLIMH. 3AIUIINTE YPAaBHEHUE
BpaIllaTeIbHOTO JWHAMUYECKOTO JBHKEHHUS (aHAlor BTOporo 3akoHa HproToHa) s
TBEPAOI0 TeJa BOKPYT HEMOABIKHON OCH U MOSICHUTE (PU3NYECKUI CMBICI BCEX BEJIIMYMH.

18. OObsicHUTE TOHATHUS IIEHTpPAa MacC W JBWXKEHHUS IIEHTpa Macc. 3aluiIuTe
YpaBHEHHS JJIs1 KOOPAMHATHI LEHTPA MacC U BBIBEJUTE COOTHOLIEHHUE MEXKIY CYMMOM
BHEUTHUX CHJI U YCKOPEHHEM LIEHTPa MAacC CUCTEMBI.

19. Chopmynupyiite ycrnoBusi paBHOBecHs [uis TBEPAOro Tena (cTaTuueckas
paBHOBECHE): PAaBEHCTBO CHMJI M MOMEHTOB. [IpuBeguTe mpumep 3amadu Ha OIpeaeTeHUE
TOYKH ONOPBI MJIU MOJIO’KEHUSI PAaBHOBECHUS U OMUILIUTE METO/]] €€ perIeHusl.

20. OxapakTepu3yuTe MOHATHE BSI3KOTO M HEBSI3KOI'O JBM)KEHHS B THIPOJIMHAMUKE
Ha KadyecTBEHHOM YypoBHe. Jlaiite ompenenenusi unucia PeitHonbica u ero (u3nyueckoro
CMBICJIa; ONUIINTE, KAK OHO ONpPEAEISeT PEKUM TeueHHs (JIaMUHApPHBIN/TYpOyJIeHTHBIN), U
NpHUBEIUTE NMpUMeEp pacuéTa Mopsiaka BelIWdrMHbl Re /U1 moToKa BOABI B TPyOE JUAMETPOM
0.02 m npu xapaktepHoit ckopoctu 0.5 m/c.

Pazgesn 2. MousiekynsipHast pU3MKa M TEPMOIMHAMHUKA

21. JlaiiTe HaydyHOE OMNpEJEICHHE MOJIEKYIsIpHO-KMHeTHUeckoi Tteopun (MKT)
BeniecTBa. [lepeuncaute €€ OCHOBHBIE MOCTYNATHI U OOBSICHUTE, KAKUE MAKPOCKOITUYECKHUE
CBOMCTBa BEIIECTB BHITEKAIOT U3 3TUX MOCTYJIATOB.

22. Jlaiite omnpenenenue temmneparype B pamkax MKT wu tepmoamnamuku. Kax
COOTHOCSITCSI TIOHSITUSL aOCOJIIOTHOM TEMIEpaTypbl M CpPeAHEH KHHETHYECKOW SHEPTUH
MOCTYNATENbHOTO JIBWKEHUSI MOJIEKyNl? 3aluIIuTe COOTBETCTBYIOLIYIO (opMyily s
UJ€aTLHOTO OJTHOATOMHOTO Ta3a.

23. ChopmynupyiiTe ypaBHEHHUE COCTOSHHS HACAIBHOTO ra3a B €ro pa3jiudHbIX
dopmax (pV = nRT, pV = NkT). O0bsicuure (Hpu3udeckuii CMbICH KaXJAO0W U3 BEJIMYHUH U
001acTh MPUMEHUMOCTH YPAaBHEHHUS.

24. JlaiiTe ompeneieHUe BHYTPEHHsSsI OSHeprus cucrteMbl. [{ns wuaeanbHOrO
OJTHOATOMHOTO Ta3a 3alUIIUTE BBHIPAKECHHE BHYTPEHHEW SHEPruu 4Yepe3 TemIeparypy H
MOSICHUTE, TOYEMY OHA HE 3aBUCHUT OT 00bEMa.

25. ChopmynupyiiTe TEpBbIA 3aKOH TEepMOAMHAMUKH B auddepeHuaibHoil u
uHTerpanbHoi gopmax. OObsicHUTE PU3MUECKUI CMBICI KaXKJI0M cocTaBisitonieii (padora,
TEIUI0, U3MEHEHUE BHYTPEHHEH SHEPruu) W MPUBEAUTE NMPUMEDP NMPUMEHEHMs (HAIpUMED,
annabaTUYeCKUi MpoIecC UIealbHOrO rasa).

26. [laiite  ompeneneHue SHTPONMM U cPOpMynupyWTe BTOPOH  3aKOH
TepMoauHaMuKu B (opmynupoBke Knaysmyca u B cratuctuyeckom Buzae (bompimana).
OOmbsicHuTE (hU3MUYECKUI CMBICT HEOOPAaTUMOCTH M HAINIPABICHUE €CTECTBEHHBIX MPOLIECCOB.
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27. OObsicHuTE paznuuue MEXIY M30TEPMUYECKUM, n300apUYECKUM,
M30XOPUYECKMM U aauabaTHYeCKUM IMpoleccaMH Il WACANbHOrO rasa. 3aluIluTe
COOTHOILIEHUSI MEXIy mnepemMeHHbIMU (p, V, T) ansd kaxaoro mpoiecca U XapaKTepHbIE
BBIPYKEHUS IS TEIUIa U PabOTHI.

28. Jlaiite ompeneneHue TEIIOEMKOCTH (MpH MOCTOSITHHOM o00béMe Cv u mpu
noctostHHOM paBieHuu Cp). Cespkure Cp m Cv uisi uMaeanbHOrO raza 4epe3 ra3oBYIO
noctosiHHyto (popmyna Maitepa). O6bacaute pusnueckuii cmbica pazHoctu Cp — Cv.

29. Kpartko onumuTe (a3oBble MEPEeXOibl MEPBOIO0 U BTOPOro poaa. Yro Ttakoe
KpUTHUYECKas TOYKa M Kputuueckue mnapamerpsl? [lpuBenurte ypaBHeHue Krnaysmyca—
Knaneiipona u mnoscHUTEe €ro TMpUMEHEHWe s pacu€ra 3aBUCUMOCTHU JaBJICHUS
HACBILIEHHOTO Mapa OT TeMIePaTyphl.

30. Paccuérnas 3amaya: n = 1,0 MOJIb OJHOATOMHOTI'O MJICaJIBLHOTO T'a3a HArpeBaliu B
nzoxopuyeckom mnpouecce or Tl = 300 K go T2 = 600 K. Haiitu: a) uzmeHenue
BHyTpeHHel sneprun AU; 6) xonuyecTBo Teruia Q, moaBeAEHHOro K rasy; B) pabory W,
coepméHHyro razom. (Mcmonpsyiite Cv =3/2 R.)

Pa3pnen 3. DuekrpoamHamuka

31. JlaliTe HaydyHOE OIpPEJNIEIECHHUE ICKTPUUECKOTO 3apsaaa. [lepeuncnure ocCHOBHbIE
CBOMcTBa  3apsA0B  (KBaHTHM3alus, COXpaHEHHE, 3HakKu) U  chopMmyaupyiTe
SKCIEpUMEHTANIbHbIE 3aKOHBI (Hamp., 3akoH KymoHa) BmecTe ¢ 00JacThiO HX
MIPUMEHUMOCTHU.

32. Chopmynupyiite 3axkoH Kymona st cuibl B3aUMOACHCTBUSA ABYX TOUYEUYHBIX
3aps0B. 3aMMIIUTE BbIPAXKEHHE B BEKTOPHOU (hOpME U OOBSICHUTE POJIb JUAIEKTPUUECKON
MIPOHUIIAEMOCTH CPEJIbI.

33. Jlalite omnpenenenue siekrpudeckoro mons E. CBsbkure 1mone ¢ CUJIOH,
JeCTByIOIIEH Ha MPOOHBIN 3apsj, W 3alMILUTE BBIPAXKEHUE IS HANPSKEHHOCTU MO
To4eyHOro 3apsaaa. OObACHUTE NPUHIIUI CYNEPIO3ULIUU MOJIEH.

34. JlaiiTre ompezaelieHHE 3JIEKTPUYECKOrO MOTEHIMana W HanpsokeHus. CBsKuTe
NOTEHIMAJ C IOJIEM IMOCPEACTBOM rpaauenta. OObSICHUTE, KOTJa MOJe MOXKHO CUUTATh
NOTEHLUATBHBIM, M TPUBEIUTE YCIOBUE KPHUBOJMHEHWHOCTH HHTErpana padoThl BIOJb
3aMKHYTOTO KOHTYpa.

35. Chopmynupyiite u 3anummre B aupdepeHnnanbHoi  (popme ypaBHEHHS
MaxkcBenna B Bakyyme. KpaTko mosicHUTE (DU3HUYECKYIO MHTEPIPETAIMIO KaKIOTO WieHa
(BrirOYast ujaeH MakcBesia — cMeleHue).

36. Beenure TNOHATHME DJIEKTPOMATHUTHOM BOJIHBI KAaK PELICHHUS YpaBHEHUU
MaxkcBesia. 3anuninTe BOJHOBOE YpaBHEHUE JUIsl BEKTOPHOTO NMOTEHIMANIa Ui Juid nois E
B OJIHOPOJHOM CPEJIEe U ONPEENIUTE CKOPOCTh PACIIPOCTPAHEHUS BOJIH B BAKyyME.

37. Jlaiite ompeneneHue TOKOBOM IUIOTHOCTH J M 3anMIIMTE 3aKOH COXPAaHCHHUS
3apsiga (ypaBHeHHE HemnpepbhlBHOCTH). [lokakuTe, Kak 3aKOH COXpaHEHHs CIEIyeT W3
ypaBHEeHH MakcBesia.

38. ChopmynupyiiTe TOHSATHE OSICKTPOCTATUYECKOW ¢ MArHUTOCTATUYECKOM
MHAYKIMM B MaTepuanax (AMAIEKTpUK U (eppoMarHUTHBIN/MapaMarHuTHBIA MaTepuan):
BBeneHue nojet D u H, noBeaennun nonsipuzanuu P u HamarandyuBanus M; CBSKUTE UX C
COOTBETCTBYIOIIIMMH YpaBHEHUSAMU MakcBeiia B cpefie.

39. Oxapakrepusyire MEXaHU3M reHepanuu U pacrpoCTpaHeHUs
AIIEKTPOMArHUTHBIX BOJIH B AaHTEHHaX W pe3oHaropax (kadyecTBeHHO). Uro Takoe
nonepeyHas sjeKkrpomarautHas BojHa (TEM), m kKakue CyIIeCTBYIOT NOJSPU3ALUOHHbBIE
COCTOSIHUS?
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40. 3agaua pacy€THOro XapakrTepa: JIBe OECKOHEYHbIE MapajuleNibHbIE IUIAaCTHUHBI
pasleieHbl BaKyyMOM Ha pacctosHue d = 2 MM; Ha HHUX HAHECEHBl 3apsibl =*G
(moBepxHOCTHAs IIOTHOCTH). HaitiauTe mosie Mexay MmiacTUHAMH, Pa3HOCTh MOTEHIIUATIOB U
€MKOCTh Ha eauHuIly Tuiomaau. (PaccmarpuBaiiTe wuACaIU3UMPOBAHHBIA  IIJIOCKHI
KOHJ/ICHCATOP; peHeOperaiite kpaeBbiMU Y dexTamu.)

Pazgen 4. Kosie6aHusi ¥ BOJIHBI

41. Jlaiite ompenereHUe MEXaHUYECKUX KoyiebaHuil. Pasrpannubre CBOOOIHBIE U
BBIHYXKJICHHBIC, 3aTyXalwIlhe W He3aTyxarole KojeOaHus; mnpuBeAuTe (undeckue
MPUMEPHI JUISl KaXKJI0TO THUIIA.

42. ChopmynupyiiTe ¥ 3alUIINTE YpaBHEHHE JBWXKCHUS JJIsi TapMOHHYECKOTO
ocIUIATOpa (MaTepuaibHas Touka Ha ynpyrou cuie). Pemmre auddepeHnmanbHoe
ypaBHEHHE U OOBSCHUTE (PUINYECKUNW CMBICT aMIUIATYABI, UKINYECKOH YacTOThl W
HAYaJILHBIX (a3.

43. [laiiTe ompeaeneHue NepHoJa U YacTOThl KojieOaHUN. CBSDKUTE HUKIMYECKYIO
4acTOTy ® C 4acToToi v u nepuogoM T. [losicHUTe CMBICH ATHX BEJIUYUH B (PU3NUYECKUX
eANHHUIAX.

44. Onpenenure MeXaHU3Mbl AUCCUIALMM SHEPTHH B PEATbHBIX KOJIEOATEIBHBIX
CUCTEMax M 3alUIINTE ypaBHEHHUE 3aTyXaIOIIMX KoJIeOaHUN ¢ MPOMOPIUOHAIBHOW CUIION
TpeHust (uHeWHoe 3aTyxaHue). [loscHuTe mMoOHATHE JIorapuPMHUYECKOro AEKpeMeHTa U
nobpotHOCTH Q.

45. ChopmynupyiiTe ypaBHEHHE BBIHYKJICHHBIX KOJCOAHUN TapMOHUYECKOU CHUIIBI,
peIIuTe YCTAaHOBMBIIMHCS PpEXUM U OOBSICHUTE SBJICHHE pe3oHaHca. Omnuiure
3aBUCUMOCTD aMIUIUTYAbl OT YaCTOTHI BHEIIHETO BO3MYIICHUS U BIUSHUE 3aTyXaHUS.

46. [laiiTe ompeneneHue NPOAOIBLHOM M TOMEPEYHON BOJHBL. 3amuIIUTe O0IIee
BOJTHOBO€ ypaBHEHHUE B OJHOM MPOCTPAHCTBEHHON Pa3MEPHOCTH U OOCYJIUTE €r0 OCHOBHBIE
CBOMCTBA (JIMHEHHOCTH, CYMEPIIO3UIHS, PA3PEIIMMOCTh HAYAIBHBIX U KPAaeBbIX 3a7a4).

47. O0bsicuute moHsATHE (HA30BOM W TPYNIOBOM CKOPOCTH BOJHBL [IpuBeaute
dbopMyIbl U IOSICHUTE (PU3UUECKYIO HHTEPIPETAIINIO, & TAKKE POJIb IUCIIEPCUH B PA3TUIHH
ATHUX CKOPOCTEM.

48. Uro Takoe crosiyass BonHA? Omnumure (GOpMUPOBAHHME CTOSUYMX BOJIH TIpU
HAJOKEHUU JIBYX BCTPEUHBIX OETYIIMX BOJIH OJMHAKOBOM 4YaCTOTHI; OMpPEACIUTE Y3Jbl U
IIyYHOCTH U MIPUBEIUTE IPUMEPHI (CTpYHA, TPYOKa).

49. Paccmorpute HHTEpGEpEHIMIO BOJH Ha MpUMEpe JBYX KOTEPEHTHBIX
uctoyHukoB.  CdopMynupyiiTe  yclioBUS  KOHCTPYKTMBHOM M JECTPYKTHUBHOM
uHTephepeHIMd JUIsl IUIOCKMX BOJH M BBIBEAUTE COOTBETCTBYyIOIIUE  (ha30BbIC
COOTHOIIICHUS.

50. Pacuernas 3amavya. B nuHENHON ynpyrou cpene pacupOoCTpaHsAETCsl MPOJOJIbHAS
BOJIHA C aMIUIUTYJI0M cMemeHus A = 2 MM M IUKIMYecKod ydacTtoTtod o = 1000 c™.
Ckopocth pacnpocTpaneHus BoiHbl ¢ = 300 ™/c. a) 3anumuTe BBIpaXKEHHE IS
MTHOBEHHOTO CMeIIeHus u(x,t) s Oerymiedl BOJHBI, PaCIpPOCTPAHSIONICHCS BIOJIb
MOJIOKUTEIHLHOTO HAIpaBJICHUs X, BHIOpaB HYJEBYIO HaualbHYIO (pa3y u mosnoxenue x=0 B
momeHT t=0. 6) Haiimute miuHY BOMHBI A M uuciao BoiH k (BOJIHOBOE 4YHCIO). B)
Onpenenure MaKCUMAIIbHYIO CKOPOCTh TOUYEK CPEJIbl U €€ MAKCUMAJIbHOE YCKOPEHUE.

51. Hdaiite onpenenenue cBera Kak (uzuueckoro sizieHusi. CpaBHUTE BOJHOBYIO U
KOPIYCKYJSIPHYIO MOJIEJIM CBETA, YKAKUTE 00IacTh MPUMEHUMOCTU KaXXI0W W MPUUUHBI UX
CHHTE3a B COBPEMEHHOU (U3HKe.
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52. Beaure MOHATHE >IEKTPOMATHUTHOM BOJIHBI. 3amuIINTe (BEKTOPHO) OCHOBHBIC
XapPaKTEPUCTUKH TUIOCKON MOHOXPOMATHYECKOW 3JIEKTPOMAarHUTHON BOJHBI B BaKyyme U
BBIPA3UTE CBSI3b MEK/ly YaCTOTOM, JJINHOW BOJIHBI U CKOPOCTBIO CBETA.

Pazges S. Onruka

53. ChopmynupyiiTe  3aKOHBl ~ T€OMETPHUUECKOW  ONTHUKH:  TIPSIMOJIUHEHHOE
pacnpoCTpaHEHUE CBETa, 3aKOHbI OTpaKeHUs W mpesiomiieHus (3akoH CHemnuyca). Jlaiite
YCIIOBUSI TPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

54. llaiite ompejeneHue TMoOKaszaTelns TnperomiieHus cpeasl n.  OObsScHHUTE
busndecknii CMbICT aOCOFOTHOTO U OTHOCUTEIIFHOTO TIOKA3aTeNNe MPEIOMIICHHS, a TaKKe
CBSA3b N1 CO CKOPOCTBIO PACIIPOCTPAHEHMSI CBETA B CPEIE.

55. Uto Takoe NOJIHOE BHYTpPEHHee OTpaxeHue? BrpiBegure BbIpaKeHUE IS
KPUTHUUECKOTO YTJIa M YKOKHUTE 00JIaCTH MPUMEHEHUS SIBIICHUS.

56. Chopmynupyiite npunuun ['tolireHca M ONUIINTE, KaK OH MCIOJb3yeTcs JJs
BBIBOJIa 3aKOHA MPEJIOMJICHHS U O0BSICHEHHSI U (PPAKIIMOHHBIX SIBIEHUH (Ka4€CTBEHHO).

57. Anst TOHKOM JMH3BI 3alUIINTE OCHOBHYIO JMH30BYIO (OPMYIY M ONpeiesieHue
doxycHoro paccrostHusi. OObICHUTE MpaBUiIa MOCTPOCHUSI N300PAKEHUI B TOHKOM JIMH3E U
nante Gopmyny it nuHelHoro yenudenus. ([Ipu xenanuu npuBeauTe KpaTKUN BBIBOJ
(bopMyIIbL.)

58. Haiite knaccuduKkanuio oNTHYECKUX adeppauuil (ceprudeckas, XpoMaTuyecKkas,
acTUrMaTu3M u 1p.). Kpatko onummre mpoucxXokIeHUE U CIIOCOOBI X KOPPEKITUH.

59. PaccMoTpute uHTEpdepeHLro cBeTa: cHOPMYIHUPYHTE YCIOBHUS HAOIIOIECHUS
uHTepdEepEeHIINU, TTPUBEINUTE BBIPAKEHUE UISI MHTEHCUBHOCTHU NMPU HHTEP(PEPEHINH IBYX
KOT€PEHTHBIX MOHOXPOMAaTHYECKUX BOJIH U BBIBEIUTE (POPMYINY IS PACCTOSHUS MEXKIY
COCEIHUMH MakcuMymamu B onibiTe FOHra.

60. Kopotkas pacuétnas 3amadya. B ombite FOHra paccrosinue mexay memnsimu d =
0,2 MM, paccrosinue a0 3kpaHa L = 1,5 M, qymmaa Boiuel A = 550 aM. Haitnure pacctosinue
Ay Mexay COCEeTHUMH CBETJIbIMHM MOJIocaMu Ha 3kpaHe. [lokaxuTe Xxoa paccyxJeHUN U
bopMyIbL.

Pa3znen 6. KBanToBas ¢pusuka

61. Jlaiite HayuyHyro JeduHUIMIO KBaHTOBOM ¢u3umku. B yeM coctout
MPHUHIAITAATIEHOE OTJIMYHAE KBAHTOBOW TEOPUH OT KIACCUIESCKOUN Pr3nKm?

62. ChopmynupyiiTe KBaHTOBYIO rumnote3y [lnaHka M 3amuiinTe BBIpAXKEHUE IS
AHEepruM KBaHTa u3nydeHus. Kakosa pusuyeckas posib nocrosiuHoi [1nanka h?

63. 3anuiuTe W MOSCHUTE ypaBHeHHE DWHINTeWHA mia ¢dotodddekra. Uto Takoe
paboTa BBIX0/1a U KaK OHA OMpEeIesieTCsl SKCIEPUMEHTAIBHO ?

64. JlaiiTe onpeaeneHue KOpIMyCcKyIsIpHO-BOJIHOBOTO Ayalu3Ma. 3anuinre Gopmyiry
ne bpoiiis s AMHBI BOJHBI BELECTBA U 00CyiuTe 0071acTh €€ MPUMEHUMOCTH.

65. ChopmynupyiiTe npuHIKN HeonpeaeaéHHocTH [ efizeHOepra s KOOPAMHATH U
umnyinbsca. [IpuBeaure ¢uznyeckue cleACTBUS HEPEIIUTEILHOCTH M MPUMEP MPUMEHEHUS
COOTHOUIEHUS HEONPEACIEHHOCTEH.

66. 3anumuTe BpeMEHHOE U CTaMoOHapHOe ypaBHeHus Lpénunrepa B 0fTHOMEpHOM
ciydae. J{aiite pu3ndecKyr0 HHTEPIIPETAIINIO BOJIHOBOM (DYHKITUU U €€ HOPMHUPOBKH.

67. [aiite ompeneneHue COOCTBEHHBIX 3HAYEHWH H COOCTBEHHBIX (YHKIIUN
raMmuibTOHHaHa. UTo 03HaYaeT AMCKPETHOCTh CIEKTPa YHEPTUU U MPU KaKUX YCIOBUAX OHA
BO3HMKaET?

68. PaccMoTpuTe MoJIeh YacTHUIIBI B OECKOHEYHOW MOTCHIIMATLHOMN SIME [ITUPHUHEI a.
3anuiuTe BBIPAXKEHUS /ISl CTAIMOHAPHBIX BOJHOBBIX (YHKIWI W ypoBHeW sHepruu En.
OOBbscHUTE, TOYEMY SHEPIHsl KBAaHTOBAaHA.
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69. OnumuTre TyHHEIUPOBAaHUE Yepe3 MOTCHIMAIBHBIN Oaphep: MPU KaKUX YCIOBUAX
BO3MOXKEH TYHHEJIbHBIA 3PQPEKT U KakK 3aBUCAT KOI(PPUIIMEHTHI MPOIYCKAHUS U OTPAKEHUS
OT MapameTpoB Oapbepa (BbICOTA, IIUPHUHA, SHEPTUS YaCTUIIbI)?

70. PacuérHas 3a7ava: HaliUTe JUIMHY BOJIHBI e bpoiins ainexkTpoHa, 001a1ar0Iero
KuHeTHueckoil sHeprueit 150 »B. (Ykaxute UCHOJIb3yeMble COOTHOILIEHUS W YHUCICHHBIE
3HaYeHUs] (U3MYECKMX KOHCTAHT, MpPU HEOOXOAMMOCTH MOXKETe CUUTaTh m e =
9.11-10"-31 xr, h = 6.626-10"-34 [Ix-c, 1 3B =1.602-10"—19 JIx.)

Pa3nen 7. Crpoenue BeesieHHOM

71. Naiite HayuyHyl0 Ne(UHUIHIO TpeaMeTa KOCMOJOTuU. UeM KOCMOJIOTHS Kak
JUCIMIUIMHA OTIUYAETCs] OT aCTPOHOMUH U acTpOoPU3nKu?

72. ChopmynupyiTe OCHOBHBIE SMIUPUYECKHUE APIyMEHThl B IMOJB3Y MOJAEIHU
Bonbmoro B3peiBa. Kakue HabmoaeHus cocTaBisioT e€ 6azy?

73. Jaiite ompeneiaeHUe KOCMOJOTMYECKOTO KpacHoro cmemieHust z. KakoBo ero
bu3rUecKoe MPOUCXOXKICHUE M KaK CBS3aHBI Z, MacIITaOHBIN (akTop a(t) U M3MEHEHHE
JUITMHBI BOJIHBI cBETa?

74. Chopmynupyiite 3akoH Xab6na B guddepeHIUAIBPHON W WHTErpaIbHON
dopmax. [aiite ompenenenue mnocrossHHOM XaO6ma HO u moscHute, kKak €€ U3MEpSIOT
HaOJI0JaTEIbHBIMU METOIAMHU.

75. Uro Takoe KOCMOJIOTHMYECKas OJHOPOJHOCTh M HM30TPOMHOCTH (MPHUHIIUII
KOCMOJIOTMYECKON MPUHIMIHUATBLHOCTH)? Kak 3TH MpeArnonokeHus: oTpakarTcs B BHIOOpE
METPUKH U1 onucaHus Beenennoir?

76. 3anumute ypaBHeHuss @DpuamaHa B mpocredmed (GopMe U HOSICHHUTE
bu3nYecKknii CMBICIT KaXKJOro 4wieHa (IUIOTHOCTh SHEPTruu, KPUBU3HA, KOCMOJIOTHYECKAs
nocrosinHasi). Kak w3 ypaBHeHuii @puamaHa orpejensercs TUHAMUKa MaciTabHOTO
dakropa a(t)?

77. Jaiite omnpenenenue mnapamerpa IwiotHoctn €. Kak wuHTEpnperupyrorcs
3HaueHusa <1, Q=1 u Q>1 B TepMUHAX KPUBU3HBI IPOCTPAHCTBA U 3BOJIOLMH Bcenennoit?

78. Onumure OCHOBHBIE KOMIIOHEHTHI COBPEMEHHOW SHEPreTUYECKON «HallIuThD»
Bcenennoii (OapuonHast marepusi, TEMHas Marepusi, TEMHAas SHEPrus, PEIUKTOBOE
u3IydeHue). YKaxuTe UX NpUOIU3UTENbHBIE JO0JM O COBPEMEHHBIM HAONIOJACHHUSIM U
METO/1bl, KOTOPBIMHU OHU JETEKTUPYIOTCA.

79. UTo Takoe pPETUKTOBOE KOCMHUYECKOE€ MHKpPOBOJIHOBOE (POHOBOE H3ITydCHHE
(KM®N)? Tlepeuncnure KIOYEBBIC XapaKTEPUCTHUKU €ro CHEKTpa W aHU30TPONHU U
00BsiICHUTE, KaKylo HH(GOpPMAIIHIO O paHHel BcelleHHOM OHM TPEIOCTaBISIOT.

80. KpaTtkass pacuérHas/oneHouHast 3agada. [Ipeanonoxkum, I MajblX Z BEPHO
npubamxeHne v = cz u 3akoH Xaborna v = HO d. Jng z = 0.02 u HO = 70 xm-¢c'-Mnk ™!
OLICHUTE CKOPOCTh YHaJeHUs TalakTUku v U e€ paccrtosuue d B Mnk. Ilokaxure
UCTIOJIb3YeMble (POPMYIIBI U MOPSI0K BHIYMCIICHUH.

7.4.2. llpuMepHble 3a1a4n Ha Tu(depeHIUPOBAHHBII 3a4eT

Yacrs 1

(HanmUIIUTEe KpaTKoe pelleHUe 3aJa4d W BblI0OepuTe OYKBY MNPaBHJIBHOIO
0TBETA):

1. Ha rpaduke mnpuBeneHa 3aBUCUMOCTh CKOPOCTH Telda OT BpPEMEHU TMpH
MpSMOJIMHEHHOM ABMXeHUU. OnpeeuTe MOyJIb YCKOPEHHUS Tela.
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A o

1]} l | | |

B Ti] |

A. 6,25 /> B. 10,25 m/c” B. 15m/c” T. 20 m/c’

2. Ecnu maccy Tena yBeIW4HTh B 2 pa3a, TO CHJIA TSXKECTHU JACUCTBYIOIIAs Ha HETO...

A. VBemuuurcs B 4 paza. b. YBenuuured B 2 pasa.

B. Ymensbinres B 4 paza. I'. YMensmntcs B 2 pasa.

3. Manpunk maccoit 30 kr, 6eryniuii co CKOpOCThIO 3M/C, BCKAaKMBAET Ha muiat(opmy
Maccoil 15kr. YeMy paBHa CKOPOCTb IIATPOPMBI C MATTBYMKOM ?

A.1wm/c B.2wm/c B.6m/c T.15wm/c

4. Tudbdy3us B KUAKOCTH MPOUCXOAUT OBICTpEE NPH MOBBIIIEHUU TEMIIEPATYpHI,
HOTOMY UYTO C MOBBIIIEHUEM TEMIIEPATYPHI

A) yBEJIMUMBAIOTCS CUIIBI B3aUMO/IEHCTBUSI MOJIEKYJ

b) yBennuuBaeTcsi CKOPOCTh TEMIOBOTO ABMXKEHHSI MOJIEKYJT

B) xunkoctu pacmupstorcs

I') ymeHbI1at0TCsl CHUITbI B3aUMOCHCTBHS MOJICKYJT

5. Kak u3meHuTcs naBieHue pa3pe’KeHHOTO OJHOATOMHOIO rasa, €ciii abCONOTHAs
TeMIIepaTypa raza yMEHbBIIUTCS B 2 pa3a, a KOHIEHTpaLusl MOJIEKYJ YBEJIMUUTCA B 2 pa3a?

A) yBenuuurcs B 4 paza

b) ymenbmintcs B 4 pasa

B) yBennuurcs B 2 pasza

I') He u3menuTcs

6.
rA B

0=

Ha pucynke mnpencraBieH rpaduk IUKIA, TPOBEAEHHOTO C OJHOATOMHBIM
uacaNbHbIM ra3oM. Ha KakoM W3 ydacTKOB BHYTPEHHSsS DJHEpPrusl rasa yMEHbIIANACh?
KonuyecTBo BeniecTsa rasa nocTOsSHHO.

A)DA Bb)AB B)CD I')BC

7. Haiitu paboTy, COBEpIICHHYIO T'a30M IPU MEPEX0/Ie U3 COCTOSHUS A B COCTOSIHUE
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P, Na

1501 o—p—s

75

V, m?
Y R

A. 150 Ix b.450 Ixx B.300 Ix I.300x

8. Kak wu3meHuTcss cuia B3aMMOJICHCTBHUS JABYX TOUYEUHBIX 3JIEKTPUUYECKUX
3aps110B TIPU YBEITUUEHUU MOAYJISI OHOTO M3 HUX B 3 pa3a? BriGepute npaBuIIbHBIN OTBET.

A. VBenmuuurcs B 3 paza. b. Ymensmures B 3 pasa.

B. Veemmuutcst B V3 pa3. I'. Ymenbmutcs B V3 pasa.

9. Haiitu 3apsn, cO3JarOlIMil 3JIEKTPUUECKOE TOJIe, €CIU Ha PacCTOAHMM 3 CM OT
3apsia HanpsKeHHOCTH mmoutst 0,15 MB/m.

A.1,5+10"Kn B.3+10 "’ Kn

B.1,5¢10 ®Kn I.3+10 *Kn

10. Onpenennure CONPOTUBICHUE EKTPUUECKOM JIaMIIbl, cUja TOKa B KoTtopo# 0,5
A, ipu Hanpskenuu 120 B.

A.0,00417 Om b. 60 Om B. 140 Om I'. 240 Om

11. IIpoBoaHMK ¢ TOKOM 2 A W AJIMHON aKTHUBHOM 4acTy 10 cM B moJie ¢ MHIYKIUEN
410 2 Tn pacmoIOKeH MepICHIUKYIAPHO CHIOBBIM JIMHHSM MAUHHTHOTO IIOJS.
Onpenenuts cuiny, A€MCTBYIOIIYIO Ha IPOBOJHUK.

A.4+10°H B.2+10°H

B.8+10 °H I.8+10 °H

12.
A
'R
h !
Maruursoe none # = 81482 co3nano B Touke A ByMs mapanienbHEIME ITHHHBIMU

IIPOBOJTHUKAMU C TOKAMH Iiyh PACTIOJI0KEHHBIMY IEPIIEHANKYIISIPHO IUIOCKOCTH YEPTEXKA.

Bexropsi 21 u B2 g rouxe A HAIMpaBIIEHb] B ITIOCKOCTH YepPTeska CIEAYIOIHUM 00pa3oM:
B ;
A) °!'— Beepx, P2 — BBepx
b) a__ BBEpX, Ba__ puus

B) Bi _ puus, B2 pans

I Bi__ gums, B2 — BBEpX

13. Maraut BHOCUTCS B aJIFOMMHHMEBOE KOJIbLO. HanpasneHnue Toka B KOJIbLIE IPOTHB
YaCOBOM CTPEJIKU CO CTOPOHBI MarHuTa. Kakum mosirocoM MarHuT oOpaiieH K KoJibiry?

A) TIOJIOKUTENBHBIM;

b) oTpunarenbHbIM;

B) ceBepHbiM;

I') roxHBIM
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14.

MaremaTu4eckuii MasiTHUK C MEPUOAOM KojeOanuil 7 OTKIOHWIM Ha HEOOIBIION
yroJl OT TIOJIOKEHHUSI PAaBHOBECHUSI W OTIYCTHJIM O€3 HayalbHOW CKOPOCTH (CM. PHUCYHOK).
UYepes kakoe BpeMsi ITOCIE ITOT0 KHHETUYECKAsi SHEPTUS MASITHUKA B IIEPBBIN pa3 JOCTUTHET
MuHuMyMa? CONpOTUBICHUEM BO3]1yXa MPEHEOPEYb.

1}-" l',r' i',r =T

A8 B)4 B)I6 TI)2

41 =

Kak u3MeHHuTCs mepuo]i COOCTBEHHBIX 3JEKTPOMATrHUTHBIX KoJeOaHUNH B KOHTYpE
(cM. pucyHOK), ecnu K104 K 1mepeBecTH U3 MoJIoKeHus 1 B monoxxenue 27

A) ymMeHbIIUTCSA B 2 pa3a

b) yBenuuutcs B 4 paza

B) yBenuuutcs B 2 pasza

I') ymenbutes B 4 paza

16. KonTyp paanonprueMHUKa HACTPOEH Ha JJIMHY BOJIHBI S0M. Kak Hy>KHO U3MEHUTH
WHIYKTHBHOCTh KATYIIKH KOJEOATEILHOTO KOHTYpa MPUEMHHUKA, YTOOBI OH OBLT HACTPOEH
Ha BOJIHY JUTUHBI 25M?

A. YBennuuth B 2 paza. b. YBenuuuts B 4 pa3sa.

B. YMmenbmints B 2 paza. I'. YMeHbmuTh B 4 pasa.

17. DHeprust GOTOHOB NMPU YMEHBILIEHUHU JUIMHBI CBETOBOW BOJIHBI B 2 pa3a:

A) ymenbmuTcs B 2 pa3a. b) ymenwimmrcs B 4 pasa.

B) yBennuutcs B 2 pa3a. I') yBenuuures B 4 pasa.

18. Ilepuon nonypacmnajia HEKOTOPOTO PAIMOAKTUBHOIO U30TOMNA paBeH 1 mecsiry. 3a
KaKo€ BpEeMs YHCJIO SiJIep 3TOr0 U30TONa yMEHbIIUTCS B 32 pa3a?

A. 3 mecana b. 4 mecana B. 5 mecsaneBl'. 6 mecsnes

YacTp 2 (HANMIIKUTE MOJHOE PelleHue 3a1a4u):
3agayu ¢ npo¢ecCHOHAIBLHOM HANIPABJIEHHOCTbIO

19. 3aBozackoil mex ocemaercs 10 mapamienbHO COEIMHEHHBIMH MEXKIY cOOOMH
namnoykaMu. OmnpeneianTs CUily TOKa B MOJBOSUINX MPOBOJAX, €CIM HAINPSKEHUE B CETH
220B, a compotuBiieHuEe Kaxaoil gammnodyku 650 Om. ConpOTUBIEHHUEM MOJBOASIIUX
poBOAOB MpeHeOpeub. (OTBET OKPYIIIUTH 0 1ECATHIX)
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20. Ecnu B TpanchopmaTtope HAKOPOTKO 3aMKHYTH JIBa COCETHUX BUTKA, TO MPHOOP
BBIXOJIUT U3 cTposi. [louemy Tak mpoucxoaut?
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8. IONIOJIHUTEJBHOE OBECIIEYEHHUE AU CLHUIIJIMHbI

Tema: 3axonsl Mexanuku HeroToHa. 3akoH BeceMupHOro taroreHus

Henu: a) oOpa3oBareabHas: CdopmynupoBaTh moHsATHE: Cuia, 3aKOHBI MEXaHUKHU
HploToOHa, TpUHIINI HE3aBUCHUMOCTH JelcTBUs cwi, MHepTHOCTh, VMIynbe Tena, 3aKoH
BCEMHUPHOI'0 TATOTEHUs, MepBasg KocMHuueckas ckopocTh, Cuna Tsixkectu, Bec tena, Cuna
TpeHus, 3akoH ['yka, macca Tena.

0) BocnuTaTe/IbHAasl, pa3BuBawinasi: Pa3zButh BOOOpaxkeHue, COOOPa3UTENbHOCTD,
MO3HABATENIbHBIA HHTEpec. BocmuTaTh JIOrMYeCcKOe MBIIUICEHHE, BHHUMaHHUE, CJIIOBECHO-
JIOTUYECKYIO MaMSITh.

Tun ypoka: ypok cooOIIeHUsT HOBBIX 3HAHUH.
OGopynoBaHue ypoka: yueOHUK, TOCKa.
X0 YPOKA

1)Opranu3zanuonsblii MomeHT: [IpuBeTcTBHE IpymIibl, TPOBEPKA J1€KYpPCTBA, COCTOSHHE
KaOMHeTa, HaJIM4Ke CTYICHTOB, TOTOBHOCTD K 3aHATHUSIM.

2) Coo0uieHue TeMbl YPOKA, MIOCTAHOBKA LeJN U 331a4n: AKTyalnu3alus U MOTHUBAIUS
MO3HABATEJILHOM JIEATETLHOCTH CTYACHTOB.

3) U3noxenue HOBOro martepuaja. Meroauka: OObICHEHHE C dJIEMEHTaMU O€CeIbl:
Cwuita, 3ak0HBI MEXaHUKM HBbIOTOHA, MPUHIUIT HE3aBUCUMOCTH ACHUCTBUA Cil, UTHEPTHOCTH
NMnynbsc Tena, 3aKOH BCEMHPHOIO TSTOTEHMs, MNEpBas KOCMUYECKas CKOpocTh, Cuia
TskecTH, Bec Tena, Cuna tpenus, 3akoH ['yka, macca Tena.

4) 3akpenieHne U3y4eHHoOro marepuana. Meroauka: KoMMEeHTHpOBaHHOE pELIEHUE Yy
JTOCKH.

5) IloaBeneHue UTOrOB YPoKa: BbIBOJ O JOCTHMKEHHH LIEJTU 3aAHATHS.

6) 3aganue 1J1s1 CAMOCTOSATEJILHON PadOThI CTYAEHTOB BO BHEYPOUHOE BpeMsi:
JmutpueBa E.A. I'nasa 1.

Xo0 ypoxa

1. Onpeodenenua oukmywmesa ¢ yuedHuKa:

1) CBOGOIHBIM TEIOM Ha3bIBAIOT TEJIO, HA KOTOPOE HE IEUCTBYIOT APYrUe Teja (UiIH MOJs).
2) IlepBbIiii 3ak0oH HbI0TOHA — 3aKOH HHEPLUH.

[Tepsrrii 3akoH HproToHa: Mr00as MaTepuaibHasi TOUKa (TEJN0) COXpPAHSIET COCTOSIHUE TOKOS
WIM PAaBHOMEPHOI'O MPSIMOJIMHEMHOTO ABMKEHUS 10 TE€X MOp, IOKAa BHEIIHUE BO3JACUCTBUS
CO CTOPOHBI APYTHUX TEJl HE U3MEHAT 3TOTO COCTOSIHUSL.

B wuHepnuampHBIX CHCTEeMax OTcYeTa CBOOOJHOE TEJIO JBIDKETCS TPSIMOJMHEHHO U
PaBHOMEPHO.

3) Cuaa F — 370 BekTOpHAas pusnyeckas BETUUYNHA, SIBISIONIAsCA MEPON MEXaHHMUECKOTO
BO3JICHCTBUS HA TEJIO CO CTOPOHBI IPYTUX TEJ WU MOJICH.

4) IIpyHOUN HE3aBUCUMOCTHM JAeMCTBHUA CHMJI-, €CJIM HAa MaTepHaIbHYIO TOYKY (TEJO)
OJIHOBPEMEHHO JIEUCTBYIOT HECKOJIBKO CHJI, TO Ka)KJas U3 CUJ JCHCTBYET HE3aBHUCUMO OT
JIPYTUX CHIL
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5) HNHepTHOCTH — CBOICTBO Tella COXPAaHATh COCTOSHHE IIOKOS WJIM PaBHOMEPHOTO
IPSMOJIMHENHOTO JIBM)KCHUS, KOTAA JEHCTBYIOIIME HAa HEro0 CHJIbl OTCYTCTBYIOT WU
B3aMMHO YPaBHOBEIIICHBI.

6) Macca (oT 7nar. massa — KOM, KYCOK, Ipylna) — O3TO (¢u3nyecKas BeJIMYMHA,
ABJIAIOIIASICS. MEPON MHEPTHOCTH TeJA P MOCTYNATEIbHOM JABHKEHHH.

7) AMnyJibc MaTepuaJbHOH TOYKHM (MMIIYJIbC TeJia) p — BEKTOpHAs BEJIUYMHA, paBHAas
IIPOU3BEICHUIO MAaCChl TOYKH Ha CKOPOCTh V €€ JABUKEHUS :

8) Bropoii 3axkoH HboOTOHA, ycKOpeHHME Tella B HMHEpPLUAIBHOM CUCTEME OT cyeTa
NPONOPLUOHAIBHO JEHCTBYIONIEH Ha TEJIO cuile U 00paTHO NMPONOPIUOHATIBHO Macce Tela:

9) Tpernii 3akoH Hbl0TOHA: CHIIBI B3aUMOJICHCTBHUS JIBYX T€Jl B MHEPLHUAIBHON CHUCTEME
OTCYETa PABHBI IO MOAYIIO, IPOTUBOIOJIOXKHBI II0 HAIIPABICHHUIO M JEUCTBYIOT BIIOJIb
PAMOU, COCIUHSIOIIECH 3TH TeNa:

10) 3akoH BCeMHUPHOro TArOTEeHUsl, JIIOObIE JBE MaTepuUajbHble TOYKU MPUTITUBAIOTCS
Ipyr K Jpyry C CWIOH, NpPONOPLUMOHAJIBHON MNPOU3BEIEHUI0O HX Macc U 0oOpaTHO
PONOPLUMOHAIIBHON KBaJIpaTy PacCTOSHUS MEXIY HUMU:

11) Ko3¢gdunuent nponopunoHaabHocTd G Ha3bpIBaeTCA TPaBUTAIMOHHON MOCTOSHHOM,
KoTopasi Owbuia ompezenena B 1798 r. anrnuiickum ¢usukom ['. KaBeHauieM OIMBITHBIM
nyreM. [locnenyromue n3mMepeHus Juillb YTOUHSIU €€ 3HaUCHHUE.

12) IlepBasi kocMUYeCKasi CKOPOCTh — 3TO MUHUMAJIbHAsE CKOPOCTb, KOTOPYIO HYKHO
COOOIIUTH TETY, YTOOBI OHO MPEBPATUIIOCH B CIYTHUK 3€MJIU U JBUTAJIOCH IO OKPY>KHOCTH,
IUIOCKOCTh KOTOPOM MTPOXOAUT YEPE3 LIEHTP 3EMIIH.

13) Cnaa TsiskecTH — CcuWiia, ICMCTBYIOLIAs HA TEJIO BCIEACTBUE €0 MPUTSHKEHUS K 3emile,
paBHasi MO MOAYJIO Cuie peakuud N, HO HampaBji€HHash MPOTHUBOMOJIOKHO eil. Cuia
TSOKECTH paBHA TMPOM3BEIICHHIO MAacChl Tejla Ha YCKOPEHHE CBOOOJHOTO TaJCHUS W
MPWIOKEHA K TEIy.

14) Bec Tesia P — cuiia, ¢ KoTOpoii T€I0 BCIEACTBUE NPUTSIKEHUS K Bpalllatolieics 3emiie
JIEHCTBYET Ha OTIOPY WIH MOJIBEC, YACPKHUBAIOIINE €0 OT CBOOOHOTO Ma CHHMS.

15) Cuaa TpeHus1 — 3TO cujia, BOZHUKAIONIAs MPU COMIPUKOCHOBEHUHU TMOBEPXHOCTEH TN U
MPEIMATCTBYIONIAS KX OTHOCUTEIBHOMY MEPEMENIECHUIO B TNIOCKOCTH KACAHUS.

16) Cunbl, BO3HMKamUEe TMpu JedopMalid U CTPEMSIIMECs BOCCTAHOBUTh
HepBOHAYaAIbHbIE

pa3Mepsl U GopMy Tella, Ha3bIBAIOT CHIIAMH YIIPYTOCTH

17) 3akon I'yka: MOIynab CHIIBI YIPYTOCTH, BOZHUKAIOUIEH NIPpU yOpyroi qedopManuu
pacTsKEHMSI MJTU CHKAaTHs, TPOIOPLIMOHAJIEH €r0 YJINHEHUIO:
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1l. Quzuueckue eenuuunsvl, hopmyint

Tabnuua puzuueckux eéenuuun no meme «/IHHAMUKA»

OBO3HAYEHU HA3BAHUE EJVMHULA UIBMEPEHUA | CUMBO
E BEJIMUMHBI BCH JI
a YCKOPEHHE METp B CEKYHIy" m/c”
t Bpems CEKyHIa Cc
s paccTosiHHe METp M
F cuia HeroToH H
m Mmacca KUJIOTpamMM KT
f KOA((HULIMEHT TpeHus
v CKOPOCTH METpP B CEKYHIY Mm/c
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1I1. Pewienue 3a0au
3amaual. Kakoe yckopenue npuoodperet teno maccoit 500 r moa aevicteuem cuibl 0,2 H?

Hamo: CH Pewenue:
m=500r |0, xr F
F.=0,2H “m
0,2
9 a, =——=10,4 (m/c’
a, ! D,S { :'I
Omeem: 0,4 w/c’

3adaua?. Kakyro CKOpOCTh MPUOOPETAET TEIO MACCOM 3 KI 1O ACHUCTBUEM CHJIBI, paBHOH 9
H, o ucreuenun 5 c?

JaHo: Pewerne:

m=3 gr| Haltaem ycxkopenme tena, socnonpiosasmuce [l 3akonom
F=9 F

§% CH HswotoHa: as;. Ilpu pasHOycKopeHHOM NBUXCHHM Gel
ve=0 HayanbHOA CKOPOCTH CKOPOCTH TC/d B MOMCHT BPEMCHH [
Sy i A_IHSC_\sue

Hax e V=@ =—
oanTea no hopmy. = I

3adaua 3. Cxonbko BpeMeHH TmoTpedyercs aBToMoOWI0 Maccoit 700 kr, dYTOOBI
Pa30THATHCS U3 COCTOSIHUS MOKOS IO CKOPOCTH 72 KM/4, eciu cuia Tsru neuratens 1,4 kH?

Hawo: ' CH Pewenue:;
m=T00x | S u,=v‘_vﬁ; thm{vl—vm]
Vy, =0 ' ' t
v, =72 km/u | 20 wic f=m{‘-’,1—‘r‘p,}l,__7"-]ﬂ-1[l:m{c]
F.=L,4xH | 1400 H F, 1400
P Omeaem. 10 ¢
3amaya. Cxoneko BecHut Bojaa obwemom 20 1?
Hawno: CH Pemienmne.
V=20n 20-0,001m*=0,02M° | P=mg
Peos = 1000 = m=pV
. H m = 1000 = +0,02 M* = 20 xr
g= 10 E M

P=20 mw—:=200 H

P-?
OrseT: 200 H.
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S R T e s (o e oes 20 B CaniosreT Maccol 14 1, npofing mo B3aerHoH noaoce nyTh 600
OpHODpeTaeT HeOOXOTHMYED A5 OTPBIBA 0T MOBePXHOCTH JeMTH ckopocTs 144 kv/u. CunTas IBH:KeHHe
PaBHOYCKRODPEHHBIM, ONpele/IHTe BpeMs Pa3roHa, YCROPeHHe H CHIY, CO0OIIAIONIYI CaMOJIeTy 3T0 YCROpDeHHe,

daHo: Pemenue:

m=14 7=1410° xr | 1. Yckopenne Haxanum ui Ghopmynn

5=600 m; v,=0 5

v= 144 km/u =40 m/c v2- = 2,2__ (40m/c) 1600 m%/c? B M/CL
gl =3 .

=

f—%a—%F_2] 2 2 2:600m 1200m
2
2. Bpems U3 ypaBHeHUA § = Vgl +%. INpu v, =0
(o |2 _ [2:600m =J2-600*3c2=300;
Va %Mfcz 4

3. Cuny no Il 3axony HuioTona
F=ma=14-10° xr+ § m/c?= 18,7+ 10° H= 20 kH.

sehE e MU TToesg maccol S00 1, Tporasics ¢ MecTa, gepes 25 ¢ Hadpaa ckopocth 18 kv/u, OnpenennTe
CHITY THTH.

JaHo: Pelnenne:

:”""2§00 T=56 10° Xr'| yexopenne noeana @ = % TaK KaK ¢ro Hauyatb-

=230 vy

v=18 xqu_—.s M/c | Has cxkopocts pasia Hyaw. [lo Il 3akony Hbio-
TOHa - TloAyuaem paBeHCTBO =

L] 5 -
Orciona F =0 3 10°kr-Sm/c 051 100 kH.
| 25¢
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PELLEH3US
Ha pado4yIo [porpaMmy 1o JHCHHILIHHE
b/1.06 DUFHUKA

PaGouas nporpamma no aucuuminbe b/1.06 ®PU3UKA nna cryaentos @I bOY
BO «Ky0ol'Y» ornenenuna CIIO dwunuan B r. CnaBsHcke-Ha-KyOaHuU cocCTaBjieHA B
COOTBETCTBHH ¢ TpeOoBaHUAMH DenepanbHOro l ocyaapcTBEHHOro 00pa3oBaTeIbHOIO
cragiapra. llporpamma paccurTaHa Ha MaKCHMAIBHYIO YUYECOHYK Harpy3ky B
COOTBETCTBUM € TpeOoBaHUAMHU Yy4uyeOHOro mjaHa 1no cneguanbHocTH 44.02.01
«JlomKonsHOEe 00pa30BAHUECY.

PaOouas riporpamMma npearoiaraeT pacnpeae/icHue TeM M M3YUYeHHE Marepualia
nmo paszaenaM. Bce paszgensl paOodeit nporpaMmbl HallpaBjeHbl Ha (OpMHpPOBAHUE
3HAHUW, YMEHHUH, B MOJHOH MEPE OTBEUAIOT TPEeOOBAHUAM K pe3ybTaTaM OCBOCHMUS
y4eOHOM JaucuMIuIMHbL B COOTBeTCTBUM ¢ PI'OC CI10.

Kaxzaplii  pas3nen nporpaMMmbl  pacKpbiBaeT pacCMarpuBaeMbi€ BOIPOCHI B
JIOTUYECKOH  I10CJIE/I0BATEJIBHOCTH, OMNPEACIIEeMON 3aKOHOMEPHOCTAMHU  OOY4YEeHHUS
CTYJICHTOB.

JIna 3akpernyieHuss TEOPETUYECKUX 3HAHUM, (OPMUPOBAHUSA YMEHHUH M HABBLIKOB
CTYJEHTOB TMpeayCMaTpUBAIOTCA MPAKTHYECKHE 3aHATHA. KOJIHYeCTBO TNPaKTHUYECKHUX
3AHATHN COOTBETCTBYET TPeOOBAHUAM YUCOHOTO I1J1aHa.

KoHTpOoJIb W  OLICGHKA  pe3yiabTaToB  OCBOCHUS  y4eOHOH  AMCIUIIIMHBI
OCYIIECTBIAIOTCA B (hOpPME 3aueTa — NMPOMEKYTOUHAA aTTeCTallMs, YK3aMEHa — UTOroBas
arrectauusa. PaspaOboTaHHbie (OpMbBI W METOJbl TMO3BOJAKT B TIOJHOH Mepe
OCYIIECTBJIATH KOHTPOJIb W OLICHKY pe3yJibTaroB O0y4YeHHsI (OCBOCHHBIX YMEHHH,
YCBOCHHBIX 3HAHHUH ).

OBlajcHUE 3HAHUAMH, MPECJAYCMOTPEHHBIMH COJICPKAHUMEM JaHHOM yueOHOIi
JACHHUIUIMHBI, HEOThEMJIEMas 4YacTh JIMYHOCTHOM M MPOMECCHOHAIBLHOH IOArOTOBKH
COTPYIHUKOB  VUPEXK/ICHUH JIOWIKOJBHOIO 00pa30oBaHMsA K BBIIIOJHEHHIO CBOMX
(YyHKIHOHAIBHBIX 00s3aHHOCTEH, 3a10T YPPEKTUBHOCTH MX ACATCILHOCTH.

[Iporpamma BKitouaeTr nepedeHb yueOHbIX H3aaHuil, MHTEpHET pecypcoB wu
OCHOBHOM JIUTEPATY PHI.

JlanHas paGouas nporpamma bJ1.06 ®U3MKA MoxeT ObITh peKOMEHI0BaHa JUls
n3yueHus B8 @1 bOY BO «Ky0I Y» ornenenuns CITO.

Jdupexrop MAOY COIL Ne 16 umenu I'epos Poccuu reapanu maiiopa C. I'. Tapanua
r. CinaBsHcka-Ha-Kyoanu

1.B. I opoannuas

ROONUCH, Ne
¢



Peuensusn
Ha padouylo nporpammy yueOHOM TUCLMITIIAHBI

b/l 06. PU3INUKA
crictmaiibHocTh 44.02.01 JlomkosibHoe oOpazoBaHue

Pabouas nporpamma yueOHoi aucuuiuidibl bl 06. @PU3UKA pa3zpaborana Ha
oCHOBE DeepalibHOr0 rocy AapCTBEHHOI0 00pa3oBaTe/ibHOro cranaapra (aajiee — ®1'OC
Cl10) no cneumanbHOCTH cpeaHero npodeccHoHaIbHOro ooOpaszoBanus 44.02.01
JlotkobHOE 00pa3oBaHue, YTBEPKACHHOIO NPUKA30M MHUHUCTEPCTBA MPOCBELCHUS PO
or 17 aBrycra 2022 r. N 743 «O0 yrBepkacHUM (PEACPAIbHOIO roCyaapCTBCHHOIO
00pa3oBaTe/IbHOIO  CTAHJApTa CPEeAHEro IMNpodEeCCHOHAIILHOIO  O00pa30oBaHUSI [0
cieuranbHocT  44.02.01  JlomkonpHOoe 0Opa3oBaHHE», 3aperuCTPUPOBAHHOTO B
Munrocte PO 22 centsaodpsa 2022 r., peructpaunonnbiii N 70195,

Jluctimnymmna bJl 06. ®U3UKA Bxoant B 0a30Bbie AUCUMIUIMHBI CPEIHETO
obmero odpaszopanusa. Padouyas mporpamma vueOHo# aucuuniaubbl bl 06. DU3UKA
COCTOUT M3 CICAYIOUINUX pa3/IeioB:

1. I'lacnopt paboueit nporpammbl Y4eOHOM JIUCIMIIINHDI.

2. CTpyKTypa U coaepKaHue yueOHOM JUCHMITIIUHDI.

3. YCioBus peajd3aluyd nporpaMMbl Y4eOHOM TUCLIUITIUHBL.

4. KOHTpOJIb 1 OLIEHKA Pe3Y./JIbTaTOB OCBOCHHUS YUCOHON JTUCIIUAIIIMHBI.

B macriopre mnporpamMmbl  CQOPMYIHPOBAHBI LEAd MW 3a4a4d  OCBOCHHS
AUCUMIUIMHBI,  HAMpaBJICHHbIC HA  OBJAJACHHE  OOy4YarLIUMHCA  OOUIMMH W
MpO(YECCHOHATBHBIMH KOMIIETEHIIUSIMH.

JlaHHO€ KOJIMYECTBO 4YacoB, BbIACJICHHOEC HA OCBOCHHE YUCOHON NMCHMIUIMHBI,
MO3BOJIUT:

— c(hopMHUpOBaTL YV 00y4YaAIOIKUXCA HEOOXoauMble MNpodeccHoHalbHble U 00IIHe
KOMIIETCHLUHH;

— TOJYYUTH HEOOXOJMMbIC 3HAHHUSL U YMECHHA, KOTOpbIE MOKHO IPUMEHATH B
JNaJIbHEUIIIEM HA MPAKTHKE.

Temarnueckuit ian UMeeT ONTUMABHOE pacnpeae/iCHUE YacoB MO pas3aeiiaM H
TEMaM 110 OYHON PpopMe 00yUEeHHS, B COOTBETCTBHUH C YUeOHBIM ILIAHOM.

RaXKapld paszjeli nporpaMMbl OTpakaeT TEMATHKY M BOIPOCHI, IMO3BOJISIIOLINE, B
[MOJIHOM 00beMe, H3YUYHTh HEOOXOAUMBIN TeopeTHueckuit marepwan. [Iposenenue
NPAaKTHUCCKUX 3aHATHH, I[PEJIyCMOTPEHHBIX padoueil  MmporpamMmoii, MO3BOJISIOT
3aKpeNUTb  TEOpEeTHUYECKHE 3HAHUA, NPUOOPETECHHbIE NpPH  HU3YYEHHH JIAHHOM
JIACLIATIIUHBI.

M3ydyeHne NaHHON AMCHMIUIMHBI ¢nocoOCTBYET YPPEKTHBHOM M KayeCTBEHHOL
MOArOTOBKE MOJIOABIX CHELHAIMCTOB B 00JACTH JAOHMIKOJIbLHOTO oOpa3oBaHus. Padouasd
[IporpamMma COAepIKHUT JIMTeparypy, HEOOXOAUMYHO ISl U3YUCHHS JaHHOM JHCUUILIMHEL.

PaspabotanHas nporpamMa yueOHOH JUCHUIUIMHBI PEKOMEHJAYeTCd  JUTA

HCITOJIb30BAaHH B YYEOHOM IIPOLIECCE MPH MOJATOTOBKE 00yUaromMXCs Mo CneluaIbHOCTH
44.02.01 lowmkoibHOE 00pa3oBaHueE.

Kana. nmea. Hayk, noueHt kadeapsl npodecCHOHANLHOM METaroruku, MCUXOJ0THMU W
pusnueckoit  Kyaprypel ¢uamana ®IbOY BO «Kybanckuii  rocyaapcTBEHHBII

YHUBEpCUTET» B I'. CiaBAHCcKe-Ha-Kybanu
@/ P.A. Jlaxun




