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1 HACIIOPT PABOYEM ITPOT'PAMMBbBI YYEBHOI'O INPEAMETA
«DPusuka»

1.1. O6s1acTb npuMeHeHus1 Y4eOHOM MPOrpaMmbl

Pabouass mporpamma yueOHOro mnpenmera «®Pu3nkay SBISETCS YacThIO
OCHOBHOU NpodeccuoHanbHON 00pa30BaTEIbHON MPOTrpaMMbl MO CHENHATBLHOCTH
cpennero mnpodeccuoHanbHOro oOpaszoBanus 13.02.13 Oxkcnayaranusi u
00cJIy:KBaHUE YJIEKTPUYECKOT0 U 3JIEKTPOMEXaHNYeCKOro 000py1oBaHus (1o
0TpacjIsM

1.2. Mecro y4yeOHOIl JAUCHMIUIMHBI B CTPYKType OCHOBHOH
npo¢eccuoOHATBHOI 00pa30BaTebHOI MPOrPaAMMBbI
VYuebnsbiit mpeamet «dPuznka» BXOJAUT B 00111e00pa30BaTEIIbHBINA UK.

1.3. Hesnu u 3a1a4m y4eOHOH AUCHUIIMHBI:

Conepxxanne mporpammbl  «@uU3HMKa» HANpPaBIEHO HAa JOCTH)KCHHE
CHEAYIOIINX HeJIeH:

Conepxanue mporpamMMbl 0011e00pa3oBaTeIbHON JUCUUIUIMHBL Du3nka
HaIIpaBJIEHO Ha JOCTUKEHUE CIEAYIOIINX 1IEJICH:

— ¢dopmupoBaHUE y 00YUYAIOIIUXCSl YBEPEHHOCTH B IIEHHOCTH O0Opa30BaHUsI,
3HaYUMOCTU (PU3MYECKUX 3HAHUM 11 COBPEMEHHOro KBAJIU(UIMPOBAHHOTO
CHELMATUCTAa MPHU OCYLIECTBICHUH €ro MPpOo(hecCHOHANBHOM NesSTeIbHOCTH;

— OBIaJieHue  crnenuPuueckor  cUCTEMOW  (UBMYECKUX  TIOHSTH,
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— OCBOEHHE OCHOBHBIX (DU3UUECKUX TEOPHUH, 3aKOHOB, 3aKOHOMEPHOCTE;

— OBJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO T[O3HAHUS MPUPOJIBI,
UCIOJIb3yeMbIMU B (u3MKe (HAOJIO/IEHUE, ONMUCaHHE, U3MEPEHHE, BbIIBHIKEHUE
TUIIOTE3, IPOBEAECHUE SKCIIEPUMEHTA);

— OBJIQJIeHUE YMEHUSIMU 00pabaThIiBaTh JAaHHBIC IKCIIEPUMEHTA, OOBACHSThH
MOJIyYeHHBIE PE3yJbTaThl, YCTAHABIMBATh 3aBUCUMOCTH MEXIY (HU3UUECKUMU
BEJIMYMHAMU B HA0JII01a€MOM SBJICHUH, JIENATh BHIBOIbI;

— (opMHpOBaHME yMEHUS pellaTh (PU3NYECKHUE 3aJaud Pa3HbIX YPOBHEU
CJIOHOCTH;

— pa3BHUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH B IMpoliecce MpUOOpETEHHs 3HAHUM C MCIOJIb30BAHUEM PA3IUYHBIX
UCTOYHUKOB WH(GOPMAIMd M COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJOTHII;
yMeHu# (opMyIupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO 110 OTHOUIEHUIO
K (puznyeckoit uHpopmalm, noayyaeMoi U3 pa3HbIX HICTOYHUKOB;

— BOCHHUTAaHHUE YyBCTBA FOPJIOCTH 32 POCCUNUCKYIO (PU3UUYECKYIO HAYKY.

OcBoenune conepkaHusi y4eOHOW ITUCIUTUIMHBI «Du3nKa» oOecTeunBacT
JOCTHKEHHE CTYyICHTAMU CIICAYIOIIUX Pe3yabTaTOB!

./IullHO(,’melx, B TOM 4YHuCJI€ B YaCTH



I'pasxcoanckozo eocnumanusi:

— c(OpPMUPOBAHHOCTBHIO TPAKAAHCKOM TO3UIUMU  OO0ydHaromerocs Kak
aKTUBHOTO M OTBETCTBEHHOT'O 4J€Ha POCCHUUCKOr0 OOIIECTBa, MPECTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
IpoLenyp TpaxAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJIbHBIMA WHCTUTYTaMHM B COOTBETCTBHUM C UX
GYHKIUSIMU ¥ HA3HAYCHUEM.

Ilampuomuuecko2o 60chumarusi:

— c(OpPMHUPOBAHHOCTBIO  POCCHUUCKOM  TPAKIAHCKOW  MJICHTHYHOCTH,
YBaXKEHHS K MPOIUIOMY U HACTOSIIEMY POCCHUHCKON MAaTeMaTUKH, LEHHOCTHBIM
OTHOLIEHHUEM K JOCTIKEHUSIM POCCHUICKMX MAaTeMaTUKOB U POCCHICKOU
MaTeMaTUYECKOW MIKOJbI, K UCIOJIb30BAHUIO 3TUX JTOCTUKEHUN B IPYTUX HAyKax,
TEXHOJIOTUSX, chepax SIKOHOMUKH.

L[yx068HO-Hpascmeenno20 60CNUMAaHUSL

— OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMS, HATHUYECKOIO  TOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OYyAYIIETrO.

Icmemuuecko20 60CNUMAHUSL

— 3CTETUYECKUM OTHOIIEHUEM K MUPY, BKIIFOYAsl SCTETUKY MaTe€MaTUYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a]1a4, PEIICHU, paCCY ACHUI; BOCPUUMUYUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Duszuuecko20 60CNUMAHUAL

— c(OpMUPOBAHHOCTHIO YMEHHS TPUMEHIThH MaTeMaTUYeCKUE 3HAHUS B
HMHTEpecax 3J0poBOro u 6e3onacHoro odpasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTJIbIXa, PEryJsipHas pu3nUecKasi akTUBHOCTD); (PU3NYECKOTO COBEPIICHCTBOBAHUS
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

Tpyoosozo 6éocnumanus:

— TOTOBHOCTBIO K TPYly, OCO3HAHUEM IIEHHOCTH TPYAOTIO0US; HHTEPECOM K
paznuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JNESITEIBLHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKMU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTUYeCKOMY OOpa30BaHUIO U
CaMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEM >KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMPaBICHHOCTH.

IKOoN02UYeCK020 8OCNUMAHUSL'

— c(OpPMHUPOBAHHOCTHIO IKOJOTHIECKOW KYJIbTYpPbhl, TOHUMAHUEM BIIVSHHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COIMATBHOMN
Cpelpl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa JKOJOTUYECKUX MpodiieMm;
OpUEHTaIlMel Ha NMPUMEHEHHE MATEMAaTUYECKUX 3HAHUW ISl pEIIeHHs 3a]ad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, ITTAHUPOBAHUS MOCTYIKOB U OLICHKH UX BO3MOKHBIX
MOCJIEACTBUN IISI OKPYKAIOIIEN CPEBI.



UGHHOCWZU HAY4YHOcO NO3HAHRUA.

- C(bOpMI/IpOBaHHOCTI)IO MHUPOBO33PCHUA, COOTBCTCTBYIOLICTO CO-
BPEMCHHOMY YPOBHIO pa3dBUTHUA HAYKH U 06HI€CTBCHHOI>'I IMPAaKTUKH, IOHUMAaHUCM
MaTEMaTHYE€CKOM HAYKH KakK C(i)epbl YeJI0OBECUECKOM ACATCIIBHOCTHU, 3TaIlOB ec
Pa3BUTHA W 3HAYUMOCTU I Pa3BUTUA HTUBUIN3AIWH, OBJIAJACHUCM A3BIKOM
MaTEeMaTUKHM M MaTeMaTH4YE€CKOM KyanypOﬁ KaK CpCACTBOM IIO3HAHHUA MHPA,
TOTOBHOCTBIO OCYHICCTBJIAITH IIPOCKTHYHO MW HCCICAOBATCILCKYIO ICATCIIBHOCTD
HHIWUBUIYAJIbHO U B I'PYIIIIC.

MemanpeomemHnuix:

OsnadeHue yHU8epcalbHbIMU YYeOHbIMU NO3HABAMENbHBIMU OellCMBULMU.

A) ba3oBbl¢ JIOTHUECKUE ICHCTBHSL:

— BBISBJISATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TIOHSTHH, OTHONICHWH MEXIy TMOHATUAMH; (POPMYIHpPOBATH
OTIpE/ICIICHHS TTOHATHI; YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DHUKAITUH,
OCHOBaHWSI JIJ1s1 0000IICHNS ¥ CPaBHEHHS, KPUTEPUU TTPOBOIMMOTO aHAJIN3a;

— BOCTIpUHHUMATH, (OPMYIUPOBATh W MPEOOPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIIATEIbHBIC, €IMHIUYHbIE, YaCTHBIE U OOIIINE; YCIOBHBIC,

— BBISIBJISITh ~ MaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (pakTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSIX; MpeJiarath
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

— JIeNlaTh BBIBOJABI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, NCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— TIPOBOJAWTH CaMOCTOSATENIbHO  JIOKa3aTelbCTBA  MaTeMaTHYECKUX
YTBEPXKJICHUM (MpsMble W OT TPOTHUBHOTO), BBICTPAWBATH AapTyMEHTAIIUIO,
MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKIACHUS U
BBIBOJIBL;

— BBIOMpaATh crmoco0 pemieHus ydeOHOM 3amaud (CpaBHHBATh HECKOJIBKO
BApUAHTOB PEILICHMS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICIICHHBIX KPUTEPHCB).

0) 6a30BBIC UCCIIEIOBATEILCKUE ACHCTBHS:

— HCTOJIB30BaTh BOMPOCHI KaK MCCIIECIOBATEIHCKUM HHCTPYMEHT TTO3HAHUSA;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHBOpEUHE,  MpoOJIEeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIIOTE3Y, aApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

— MPOBOAWTH CAMOCTOSITEILHO  CIJITAHUPOBAHHBIA ~ DKCIIEPUMEHT, HC-
CIIeIOBaHHWE TI0 YCTAaHOBJIEHUID OCOOEHHOCTEM MAaTeMaTH4YeCKOro OOBEKTa,
SIBJICHUSI, TPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXAYy OObEKTaMu, SIBICHUSMU,
MPOLIECCAMH;

— CaMoCTOATEIbHO (GOPMYIUPOBATH OOOOILEHUS U BBIBOBI 10 PE3YJIbTaTaM
MPOBENEHHOTO  HAOMIONECHMs, UCCIIENOBAaHUS, OIICHWBAaTh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 0000IICHU;



— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

B) paboTta ¢ uHpopmaImen:

— BBISABIIATH e(UIIMTHI HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha
BOIIPOC U TSI pEIICHUS 3a/1a4H;

— BeIOMpaTh WHOOPMAIMI0O W3 WMCTOYHUKOB pA3IMYHBIX THUIIOB, aHa-
JU3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHUPOBATH HHPOPMAILIUIO PA3TUIHBIX
BUJIOB U (DOpM TIpE/ICTaBIICHUS,;

— CTPYKTYpHpOBaTh HH(POPMAIIHIO, PEACTABIATE €€ B pa3IMuHBIX (popmax,
WLUTIOCTPUPOBATH TPadUICCKH;

— OIICHWBAaTh HAAS&KHOCTh HMHPOPMAIIMA 10 CaMOCTOSTENBHO cdop-
MYJIMPOBAHHBIM KPUTEPHSIM.

Osnaodenue YHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OlCMBUAMU.

a) oOIIeHuE:

— BOCHPUHUMATH U (POPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1eIIMH OOIIEHUs; SICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W TMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pELICHUs 3a/auu,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

— B X07¢ 00CYKIEHUS 33]1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CY)IaeMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS; COIMOCTaBIATh CBOW CYXICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYMe€ W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

— MPENCTaBIATH PE3yJNbTAaThl PEIICHUS 3aJaud, OJKCIEPUMEHTa, UC-
CJIEIOBAHUS, POCKTA; CAMOCTOSITENIbHO BHIOMPATh (POPMAT BHICTYIICHUS C YIETOM
3aJ1a4 Mpe3eHTAIMN U 0COOCHHOCTEH ayAUTOPHH.

0) COTpyAHUYECTBO:

— TMOHMMATh W HWCIIONB30BaTh IMPEUMYINECTBA KOMAaHJAHOW W WHIM-
BUTyaJIbHOW pa0OTHI MPU PEIICHUM yUYEeOHBIX 3a7a4; IPHHUMATh 11eJIb COBMECTHOMN
NeSATEILHOCTH, TJIAHUPOBATh OPTaHHU3AIlMI0 COBMECTHOW pabOThI, pacIrpeaeisTh
BU/JIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MIPOIIECC U PE3yIbTaT paboThl; 0000IIaTh
MHEHHUS HECKOJIBKHUX JIIOJICH;

— y4acTBOBaTh B TpymmoBbIX (opmax paboTel (oOcyxnenus, OOMEH
MHEHHUSIMHM, «MO3TOBBIE IITYpPMBD» W T.II.); BBITOJHATH CBOKO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JIPYrUMH YJICHAMH KOMAaHIbI, OIICHUBATH
KauyeCcTBO CBOETO BKJajJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHCTBHSI.

OsnadeHue yHU8epcanbHbiMu pe2yIsimueHbIMU OelUCMBUAMU:

a) caMOOpraHu3aIus:

— COCTaBJIATh IUIaH, AITOPUTM PEILIECHUS 3a7aui, BEIOUpaTh CIOCcO0 pelieHus
C y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHHUM ¢ y4€TOM HOBOM MH(OPMALIUU.



0 CaMOKOHTPOJIb:

— BJAJeTh HABBIKAMU II03HABATEIbHOW peQUIeKCMH KaK OCO3HAHUS
COBEpIIAEMBIX JCHCTBUI U MBICIUTEIBHBIX MPOIIECCOB, HX PE3YJIHTATOB; BIIA/ICTh
CII0CO0aMU  CaMOTIPOBEPKH, CAaMOKOHTPOJIS Tpoliecca W pe3yinbTaTa peIICHHS
MaTeMaTU4IecKOi 3a1auu;

— MPEIBUACTH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTh TIPU PEIICHUU
3a71aui, BHOCUTh KOPPEKTHUBHI B JCSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB,
JIAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

— OIICHWBAaTh COOTBETCTBHE pe3yjbTaTa IETH U YCIOBUSM, OOBSCHATH
TPUYUHBI TOCTIKEHHS MM HEIOCTIDKEHHS Pe3yIbTaTOB JCATEIBHOCTH, HAXOIUTh
omrOKy, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

IIpeomemmnuix:

1) c(hOpMUPOBAHHOCTh TOHUMAHUS POJU (PU3NKA B SKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COIMAIbHONM M ITHYECKOM cdepax IesATeTbHOCTU YEJIOBEKA;
poyii U MecTa (PU3UKU B COBPEMEHHOM HAy4YHOW KapTUHE MUPA; POJU aCTPOHOMUU
B MPaKTUYECKON ACATEIbHOCTH YEJOBEKA U JaJbHEUIIeM HAyYHO-TEXHUYECKOM
pa3BUTUH;

2) c(hOpMHPOBAHHOCTh CUCTEMbBI 3HAHHHN O (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHsX, ACHCTBYIOIIMX HA YPOBHAX MHUKPOMHpA, MaKpoMupa u
Meramupa, TMpeACTaBICHU O BceoOIeM Xxapakrtepe (U3HUYECKUX 3aKOHOB;
MPEACTABICHUM O CTPYKTYpe MOCTPOEHUS (PU3NYECKON TEOPHH, YTO IO3BOJIUT
OCO3HAaTh POJIb (YyHIAAMEHTAIBHBIX 3aKOHOB W MPUHIIUIIOB B COBPEMEHHBIX
NPEACTABICHUSIX O MOPHUPOAE, TMOHATh TPAHUILBI MPUMEHUMOCTH TEOPHUH,
BO3MOXXHOCTH WX TMPUMEHEHUS Jisl ONMUCAHMS €CTECTBEHHOHAYYHBIX SIBJICHUHN U
MPOIIECCOB;

3) chopMUPOBAHHOCTH YMEHHS Pa3IMyaTh YCIOBUS IPUMEHUMOCTH MOJICIICH
bu3MYecKuX TeJI MU MPOLECCOB (SABJICHUM): HHEpIMaIbHAs CHCTEMa OTCYETa,
MaTepuajibHash TOYKa, pPaBHOYCKOPEHHOE [IBH)KCHHE, CBOOOJHOE IIaJICHHE,
abCcoJIIOTHO ympyras nedopmaiiusi, aOCOMIOTHO YNPYroe U abCOMIOTHO HEYNpPyroe
CTOJIKHOBEHHMSI, MOJIeJIeH rasa, >KUJIKOCTH M TBEPAOro (KPUCTAUITMYECKOIro) Tera,
UJI€aJIbHOIO Ta3a, TOUEUHBIN 3apsi/l, OJJHOPOIHOE JIEKTPUUECKOE M0JIE, OJTHOPOJIHOE
MarHuTHOE TOJie, TapMOHWUYECKHWE KoJieOaHUsl, MaTeMaTUYECKU MasTHUK,
WJICAIbHBIN  TPYKUHHBIM  MaATHUK, TAapMOHUYECKHE BOJIHBI, HUIACAJbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKas JIMH3a; MOJENied aToma, aTOMHOTO sjapa |
KBAHTOBOM MOJICJIU CBETA;

4) chopMHUPOBAHHOCTh YMEHHS OOBSICHATH OCOOCHHOCTH IPOTCKAHHS
bu3nUecKuX SIBICHUN: MEXaHMYECKOE JBWKEHHUE, TEIUIOBOE JIBM)KEHHE YaCTHII
BEIIECTBA, TEIIOBOE paBHOBECHE, OPOYHOBCKOE BMKEeHHE, MU y3us, ucrapeHue,
KUIEHUE W KOHJICHCAllMsl, IUIABJICHME U KPUCTAJUIM3allMs, HAMNpaBICHHOCTh
TEIUIoNepeauu, DJIEKTpU3AlUU  TeJ, HKBUIOTEHIMAIBHOCTH IOBEPXHOCTU
3apSHKEHHOTO  MPOBOJHMKA, AJIEKTPOMATHUTHOM WHAYKIUMH, CaMOMHIYKIUH,
3aBUCUMOCTH  COMPOTHUBJICHUS TMOJYNPOBOJHUKOB «pP-» M  «N-TUIOB» OT
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TEMIIepaTyphl, pe30HaHca, WHTepPepeHInn BOJH, IU(PaKIUK, IUCIEPCHUH,
MOJIHOTO BHYTPEHHEro oOTpaxkeHus, Qorodrddext, Quznyueckre NTPUHIUIIBI
CHEKTPaJIbHOTO aHaiu3a U paboThl Jiazepa, «albda-» u «OeTay pacmanubl sep,
raMMa-u3JIy4eHue sep;

5) cdopMUpPOBaHHOCTb YMEHHH MNPUMEHSATH 3aKOHBI KIACCUYECKON
MEXaHUKHU, MOJEKYISIPHOH (U3UKU U TEPMOJAMHAMHUKHU, DJICKTPOJIUHAMUKH,
KBaHTOBOW (DM3UKHU JJIs aHAIN3a U OOBSICHEHUS SIBJICHUI MUKPOMUpPA, MAKPOMHPA
¥ MEramMupa, pa3audarh YCIOBHS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH (PU3NUECKIX
3aKOHOB, TOHMMAaTh BCEOOITMI xapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH
COXPAHEHHS MEXAHWYECKOW OJHEPruM, 3aKOH COXPAHCHUS HWMIYJbCA, 3aKOH
BCEMUPHOTO TATOTEHUS, TMEPBBIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUSI DJHEPruM) U OrpaHUYEHHOCTh
UCIIOJB30BaHUsl YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PUBMYECKHUE MPOLIECCHI,
UCIIOJIb3Y OCHOBHBIE TOJIOKEHHUS], 3aKOHBI U1 3aKOHOMEPHOCTH: OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JABUKEHUS, (DOPMYJIIbI KHHEMATUKH PAaBHOYCKOPEHHOTO JBUKECHUS,
npeoOpa3oBanus ['anmuiest AJis CKOPOCTH U MepeMenieHus, Tpu 3akoHa HpioToHa,
MPUHLNN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HUMITyJIbca M MEXaHUYEeCKOM JHEpruu, CBA3b pPabOThI CHIIBI C
M3MEHEHHEM MEXaHWYECKOW SHEPTUH, YCIOBUS PABHOBECHS TBEPAOTO TEia; CBSA3b
JABIICHUSI HJICAIBHOTO ra3a CO CPEAHEH KHUHETHYECKOM HHEPTrUeil TEIIOBOTrO
JIBIDKCHUSI M KOHIICHTpAIlMed €ro MOJIeKYJ, CBSI3b TeMIepaTypbl BeEIIeCTBa CO
CpeaHEN KMHETUYECKON SHEPTrUeil €ro 4acTull, CBSI3b JIABJICHUS UIICAIBHOTO Tra3a ¢
KOHIICHTpAIIMEd MOJIEKYJI M €ro TeMIIeparypor, ypaBHeHue MeHaeneena-
Kianeiipona, mepBbIil 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPAHEHUS DHEPIrUH B
TEIUIOBBIX MPOILECCaxX; 3aKOH COXPAHEHUS AIEKTPUUYECKOTr0 3apsana, 3akoH Kyiona,
MOTEHIUAIBHOCTh ~ DJICKTPOCTATUYECKOTO  TOJISl, TNPUHIUI  CYNEPIO3UIUU
ANeKTpUYECKuX moser, 3akoHa KynoHa; 3akonsl OMa 1 ydacTKa LIenu W s
3aMKHYTOM 3JIEKTPUUYECKOU 1IeTH, 3aKOH J[>koyiisi-JIeHa, 3aK0OH 3JIEKTpPOMarHuTHOM
WHIYKLIWH, npaBuio JleHna, mocTynarsl CenuaibHONM TEOPUH OTHOCUTEIbHOCTU
DWHINTeNHa, ypaBHeHHE OWHINTEHA a1 Qororddexra, MEpBbIA U BTOPOU
nocTynaTtel bopa, mpuHIMN HeompeneneHHOCcTH ['eizenOepra, 3aKOH COXpaHEHUS
3apsiia, MaCCOBOTO YUCJIA U SHEPIHUH B SAJIEPHBIX PEAKIHUSIX, 3aKOH PAAUOAKTUBHOTO
pacrnaja;

6) chOpMHUPOBAHHOCTH YMEHHMH  TPUMEHSIThH  OCHOBOIIOJIATAIOIIUE
ACTPOHOMHYECKHUE TOHSITHUS, TEOPUHM W 3aKOHBI IS aHajdu3a U OOBICHEHUS
(bU3NYECKUX TPOIIECCOB MPOUCXOMS[IIMX Ha 3BE3/1aX, B 3BE3JIHBIX CHUCTEMaxX, B
MEXTaJaKTHYeCKONW Ccpese; JABUKEHUS HEOECHBIX TeJ, SBOJIIOIUU 3BE31 U
Bcenennoi;

7)  chOpMHPOBAaHHOCTh yMEHHH  UCCIEIOBaTh M  aHAIM3HPOBATH
pa3HooOpas3Hple (U3MYECKHE SBJICHHUS H CBOWCTBA OOBEKTOB, MPOBOJIUTH
CaMOCTOATEILHBIC UCCIEAOBAHNS B PEATBHBIX U JTA0OPATOPHBIX YCIOBUSIX, YATATH
¥ aHAJIM3UPOBATh XAPAKTEPUCTUKH MTPUOOPOB U YCTPONCTB, OOBSICHATH MPUHITHUIIHI
ux paboThI;

8) chopMUPOBAaHHOCTH TPEACTABICHUA O METOAAX TOJYyYCHUS] HAYIHBIX
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ACTPOHOMHUYECKUX 3HAHUM; BJIaICHUE YMEHHUSIMHU CaMOCTOSITENIbHO (POPMYITHPOBATH
1eldb UCCleloBaHus (MPOEKTa), BBIABUTATh THUIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOITOJIATAIOMIUX (DU3UYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPSATH HX
HKCIIEPUMEHTAJILHBIMU  CPEACTBAMU; IUIAHMPOBATH M MPOBOJAUTH (HU3UUECKUE
HKCIIEPUMEHTHI, OINHUCHIBATh U AHAIU3UPOBATH MOJYYCHHYIO IpPHU BBIMOJHEHUU
HKCIIEpUMEHTa  WH(MOpPMAIUIO, OMNpPENEeisTh  JOCTOBEPHOCTh  MOJIYYEHHOTO
pe3yibTaTta;

9) chopMHpOBaHHOCTH YMEHHSI PeLIaTh PaCYETHBIC 3a/Ia4H C SIBHO 33JaHHOMN
U HESIBHO 3aJjaHHOW (PU3NYECKOM MOJEbI0: Ha OCHOBAHWU aHAllM3a YCIOBUS
BbIOHMpaTh (PU3NYECKUE MOJIEIH, OTBEUalolue TPeOOBaHUSIM 3a/Jayu, MPUMEHSThH
(GopMyibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKHX TEOPUl NpH
MCITO0JIb30BAaHUU MaTEMaTUYECKUX METO/I0B PEIICHHUS 3a]1a4, TPOBOJIUTh PACUETHI HA
OCHOBAHHMH MMEIOIIUXCS JaHHBIX, aHATU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH
METO/Ibl PEIIECHUSI C Y4E€TOM MOJY4YEHHBIX PE3yJbTaTOB; peIlaTh KauyeCTBEHHbIE
3aja4i, TpeOyrolue MPUMEHEHUs 3HAaHUHM U3 pa3HbIX Pa3esioB IIKOJIbHOTO Kypca
(Gu3MKH, a TaK)KE MHTErPalliy 3HAaHUH U3 IPYTrUX IPEIMETOB €CTECTBEHHOHAYYHOTO
[IUKJIa: BBICTpauBaTh JIOTHYECKYIO LIEMIOYKY pacCyKIEHUI C OMOpOoil Ha U3yUEHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

10) chopmupoBaHHOCTH YMEHUI aHAJIU3UPOBATH M OLIEHUBATH MOCIEICTBUS
OBITOBOM M  TNPOU3BOJCTBEHHOM JIEATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
buU3nYeCKUMU  MpOIEeccaMHu, C TO3UIMH  DKOJOTMYECKONW  0e30MacHOCTH;
NPEACTABICHU O pPalMOHAJIBHOM MPUPOJIONOJIb30BAaHUHN, a TAaKXKE Pa3zyMHOM
UCIIOJIb30BAaHUU JOCTH)KEHUW HAYKH M TEXHOJOTUH JUIsl JalbHEHIIEero pa3BUTHSA
YeJI0OBEYECKOro OOIIecTBa;

11) oBnageHwe pa3aUMYHBIMU crnocobamu padoThl ¢  HHPOpMauuen
(bu3MYecKoro couepkaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX
TEXHOJIOTHM, pa3BUTUE YMEHUN KPUTHUECKOTO aHaJIM3a U OLIEHKH JIOCTOBEPHOCTHU
noJiyqaemMoi uHpopMaIuu;

12) oBnajgeHWe OpPraHU3ANMOHHBIMU U TIO3HABATEIbHBIMH yMEHUSMU
CaMOCTOSITENIFHOTO TMPUOOPETEHUsI HOBBIX 3HAHUW B TIPOIECCE BBIOTHEHHUS
MIPOCKTHBIX U Y4EOHO-UCCIEAOBATEILCKUX PAabOT, yMEHUSIMHU pabOTaTh B TPYMIIE C
BBITIOJIHEHUEM DPa3UYHBIX COIMATBHBIX POJIEH, MIaHUPOBaTh PabOTy TPYIMIIBI,
palMOHAIBHO ~ paCIpeleNiATh JCATEIBbHOCTh B HECTAHAAPTHBIX CHUTYaIHsX,
aJIeKBaTHO OIICHUBATh BKJIaJ KaXJOr0 M3 YYACTHUKOB TPYIIbl B pEIICHHE
paccMmaTpuBaeMoi MpoOJIeMBI;

13) chopmupoBaHHOCTH MOTHUBAIMM K Oyaymed mnpodeccuoHaIbHON
JEeATEIbHOCTH M0 CHEUATBHOCTIM (GU3UKO-TEXHUYECKOTO MPOPHIIS.

Obuwux Komnemenyuii:

OK 01. BeiOuparp cmocoObsl pemieHuss 3agad  MpodeccrnoHalbHOM
JESTEIIbHOCTH MPUMEHUTENBHO K PA3TUYHBIM KOHTEKCTaM;

OK 02. MHcnonws3oBaTh COBPEMEHHBIE CpEACTBAa IOHCKA, aHAIUM3a U
UHTEpIpeTanuu nHpopmannuu, 1 “UHPOPMAITUOHHBIE TEXHOJIOTUH ISl BBITIOJTHEHUS
3as1a4 mpodhecCuoHaIbHOU IeATeTLHOCTH;
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OK 03. [TnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPO(HECCHOHATBEHOE U
JMYHOCTHOE pasBUTHE, MPEeANPUHUMATENHCKYIO NEeSTEIbHOCTD B
npodeccuoHanbHol cepe, UCMOIB30BaTh 3HAHMS IO MPABOBOM M (PUHAHCOBOMU
I'PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. DddexTuBHO B3auMOJAEHCTBOBaTHL U PabOTaTh B KOJJICKTUBE U
KOMaH/IE;

OK 05. OcymecTBisiTh yCTHYI0O M NUCBMEHHYKH) KOMMYHHUKAIMIO Ha
rocyJapcTBEHHOM si3bike Poccuiickoii @exnepanuu ¢ y4eTOM OCOOEHHOCTEU
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. CopuelicTBOBaTh  COXPAaHEHHUIO  OKpYXKaroUled  Cpenpl,
pecypcocOepexeHnto, NPUMEHITh 3HaHUS 00 W3MEHEHUW KiIMMaTa, NPUHLIIMIIBI
OEpEeXKIIMBOTO  MPOU3BOACTBA, HA(P(HEKTUBHO JCHCTBOBaTH B  YPE3BBIUAMHBIX
CUTYaLHSIX.

Ilpogpeccuonanvnovix Komnemenyui:
[1IK 1.1. BeImoaHATE onepanuu no TeXHUYECKOMY 00CITY>KUBAaHUIO U PEMOHTY

QICKTPUYICCKOI'O U 3JICKTPOMCXAHNYICCKOI'O 060py,ZIOBaHH$I

1.4 Koin4yecTBO 4acOB Ha OCBOCHHE NPOrpaMMbl NpeaMeTa:
— 00sA3aTeNIbHON ayIUTOPHON yueOHOM Harpy3ku oOydarornierocs 162 gaca
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI O IIPE/IMETA
2.1 O0bem y4eOHOro nmpeaMeTa u BUAbI y4eOHOU padoThI

Bupa yueOHoii padoThI Oo0bem B Tom unciie
4acos B opme
NMPaKTHYECKOM
NMOJITOTOBKH

O0s3aTeIbHASI AYAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 162
B TOM YHCIIE:
nabopaTopHbIe PaOOTHI 12 6
MIpaKTUYECKHE pabOThI 38 20
KOHTPOJIbHBIE paOOTHI
KOHCYJIbTAINH 4
Ilpomesxcymounas ammecmayus 6 popme IK3ameHa 6
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2.2. TemaTuyecKkMid IJIAH U COepP:KaAHNE Y4eOHOT0 npeaMera « DU3nKa»

HaunmMmeHnoBaHue
pa3iesioB U TeM

Coaepixanue yueOHOr0 MaTepualia, JJ1aopaTopHble H MPaKTHYeCKHe PadoThI,
caMoCTosITeJIbHasi paboTa o0y4yarmmxcs, KypcoBasi padora (IIpoeKT)

Oo0neMm
4acoB

DopmupyemMble
KOMIIeTEHIINH

1

2

4

BBenenue.
dusuka 1 MeTOAbI
HAYYHOT'0 MO3HAHUS

Conep:xanue yueGHOro MaTepuajia

®dusuka — pyHIaMEeHTaIbHAs HayKa o mpupozae. EcrecTBeHHO-HAyUHBIN METOA MO3HAHMS, €r0 BO3MOXKHOCTH H
IpaHULbl NPUMEHUMOCTH. OKCIEPUMEHT M Teopus B TIpoLecce MO3HaHUS HpUponsl. MoxenupoBaHue
(u3NUecKuX SBICHUI U TpoLieccoB. PoJb skcriepuMeHTa U TEOpUH B IIpoliecce MO3HAHHUA MpUpoabl. Dusnueckas
BennurHa. @DuU3NYecKkWe 3aKOHBI. | paHWIBI MPUMEHUMOCTH (U3WYECKUX 3aKOHOB W Teopuid. [IpuHImm
cootBeTcTBHA. [loHATHE O dm3Myeckor kapTuHEe Mmpa. llorpemHocTH W3MepeHHH (UINYECKUX BEIHYHH.
3navenne ¢u3MKH 0pH  ocBoeHMH cHenmadbHocTH 13.02.13 Dxkcrmuryatanuss W 00CayKHUBaHHe
3JIEKTPHYECKOT0 M YJIEKTPOMEXaHHYECKOro 060pya0BaHusl (110 0TPACJISIM)

OK 03
OK 05

Paszngen 1. Mexanuka

28

Tema 1.1
OCHOBBI KHHEMATHKH

Conep:kanue y4eOHOro MaTepuaJia

MexaHnueckoe JIBWKGHHE M €ro BHIbL. MatepuanbHas Touka. CKaJspHble M BEKTOPHBIC (U3UUECKHUE
BeIMYMHBL. OTHOCUTEIBHOCTh MEXaHHYecKoro JBrkeHud. Cuctema otcueTa. [I[puHIMI OTHOCUTEIHHOCTH
lamunes. CrocoOb1 ommcanust nBmxeHus. Tpaekropus. [lyte. Ilepemerienne. PaBHoOMepHOE MpsIMOIHMHEHHOE
nBrkeHne. CKopocTh. Y paBHEHNE IBHKEHNS. MTHOBEHHAss W CpelHAs CKOPOCTH. Y ckopeHue. [IpsmonnneliHoe
JBIDKEHHE C IIOCTOSIHHBIM YCKOpeHHeM. JIBIKeHHE C ITOCTOSHHBIM YCKOPEHHEM CBOOOJHOTO TaJleHHS.
PaBHOMepHOE JABMKEHHE TOYKM IO OKPY)KHOCTH, YIJIOBas CKOPOCTb. LIeHTpocTpeMHuTeNnbHOE YCKOpPEHHE.
Kunemaruka abCOIIOTHO TBEPAOIo Tena

IIpakTHyeckue 3aHATHA (B (hopMe MPAKTHYECKO# MOATOTOBKH)

IIpakTnyeckas padora Nel. Onpenenenrie k03hhuIeHTa TPEHUS

N

IIpakTHyeckass padora Ne2. OmnpezeneHue cpeAHeld CKOPOCTH, YCKOPEHHS W TEepeMEeleHHs CIelHaIbHbBIX
MaIllH 1 MEXaHU3MOB

Tema 1.2
OCHOBBI IMHAMHUKH

Copaepxanne yae0HOro MaTepuaa

OcHoBHasg 3a7aua nuHamMuku. Cuna. Macca. 3akonbsl Mexanuku Heiotona. Cuinel B ipupoje. Cuiia TSDKeCcTH U
CHJIa BCEMHUPHOTI'O TATOTEHUS. 3aKOH BCEMUPHOTO TATOTeHU. [lepBas kocMuueckas CKOpocTh. [IBMKeHNe MIaHeT
n ManbIx Ten ConHeunolt cucteMsl. Bec. HeBecomocTs. Cunbl ynpyroctu. Cuitbl TpeHust

Tema 1.3
3aKkoHbI cOXpaHeHUs B
MeXaHHKe

Conep:xanue yue0HOro MaTepuajia

Nmnynse Tena. Ummynbe cuitbl. 3aKOH cOXpaHeHHS UMITyJIbca. PeakTHBHOE IBIKeHHE. MexaHndeckas paboTta u
MoInHocTh. Kunernueckas sHeprus. IloTeHnmanbHas 3Heprud. 3aKOH COXPaHEHUS MEXaHWYECKOW SHEpruM.
Paborta cunbl TspkecTH M cmibl ynpyroctu. KoHncepBaTuBHblE CWilbl. [IprMeHeHHE 3aKOHOB COXpPaHEHHMS.
Hcnonp3oBanne 3aKOHOB MEXAaHUKH JJISI OOBSICHEHUS IBIKEHUSI HEOECHBIX TN M ISl PA3BUTHUS KOCMHYECKUX
WCCIIEIOBAHNH, TPaHMIIbI MPUMEHHMOCTH KJIacCHUYecKoil MexaHuku. [IpakTuieckoe NpuUMeHEHHe (QH3MYECKHX

OK 01
OK 02
OK 04
OK 05
OK 07
K 1.1
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3HAHWIA B TMOBCEIHEBHOW JKH3HM JUIS HUCIONB30BAHUS MPOCTHIX MEXaHHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX
Cpe/CTB

IIpakTHyecKne 3aHATUSA

HpaKTI/I‘leCKaﬂ paﬁoTa Ne3. Pemenue 3aaa4 Ha IPUMCHCHHNEC 3aKOHOB COXPAaHCHHUS B MCXaHUKC

I[IpakTHyeckue 3aHATHA (B (hopMe NPAKTHYECKOH NMOATOTOBKH)

IIpakTuyeckas padora Ned4. OmnpeneneHre U BEIYHCICHUE CHITBI C UCTIOIh30BaHNEM 3aKOHOB HBIOTOHA; CHITBI
YIOPYIOCTH; CWIBl TPEHHUS B IpOLiECCe NPUMEHEHMs MPOCThIX MexaHu3MoB B crpoutensctee I'HIT u 'HX.
OrnpeeneHre CUIbl HATSHKEHUS KaHaTa, YACP>KUBAIOIIETO IPy3.

NINININ

Paznen 2. MoJiekyasipHa

s1 pU3MKA U TEPMOJAMHAMHKA

26

Tema 2.1
OCHOBBI MOJIEKYJISIPHO-
KMHETHYeCcKOoi Teopun

Copaeprxxanue yueOHOro MmaTepuaa

OCHOBHBIE NOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKOU Teopun. PazMeprl 1 Mmacca MosieKyn uatoMoB. bpoyHoBckoe
newkeHne. CHiIbl U DHEPTUs MEXMOJEKYISIPHOTO B3auMojaehcTBusa. CTpoeHHe ra3zo00pas3HbIX, KUIKUX U
TBepAbIX Ted. MneanbHblil ra3. /laBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETHYECKOH TEOpPHH
razoB. Temmepatypa u ee usMepeHne. AOCONIOTHBI HyJIh TeMIeEpaTyphl. TepMoauHaMHudecKas IIKaia
TeMneparypsl. Temneparypa 3Be3. CKOpPOCTH IBHKEHHS MOJEKYJI M MX HU3MEpEHHE. YpaBHEHHE COCTOSHUS
ueanbpHOro raza. Mzonpoueccol u ux rpaduku. ['a3oBbie 3aKoHbl. MosipHas ra3oBast HOCTOSTHHAS

HpaKanecKne 3AHATUSA

IIpakTuyeckas padora NeS. PemieHue 3a1a4 Ha onpeieIeHUe MAKPOCKONMMYECKUX TapaMEeTPOB ras3a

JlaGopaTopHasi paGora Nel. VccienoBanue n300poLeccoB

Tema 2.2
OcHOBBI
TePMOIUHAMHUKH

Conep:xanue y4e0HOro MaTepuajia

BHyTpeHnHss sHEprus cucteMbl. BHyTpeHHss1 SHEpTuUs nieaibHOro raza. Pabota u Teruiora kak GopMmbl epeaadn
SHeprur. TermoeMKOCTb. Y elbHas TeIIOeMKOCTh. KolndecTBO TEIUIOThl. YpaBHEHHE TEIIOBOTO OaliaHca.
[lepBoenauano TepMoarHaMUKH. ATrabaTHbIH mporiecc. Bropoe Hawano tepmoamHamukw. [lpuHiun neiictpust
TerioBoi MarmuHbl. TemmoBsie apurarenu. KIIJ[ temmoBoro mgBurarens. XoJOAWIbHBIE MarmmuHbL OxpaHa
TIPUPOIBI

DININ (A~

IIpakTHYecKHe 3aHATHS

IIpakTyeckast padora Ne6. Pemenve 3aa4 Ha MPUMEHEHHE TIEPBOTO HaYaJla TEPMOJINHAMUKH, YPaBHEHUS
TEIJI0BOro OajaHca

Tema 2.3

ArperaTtHble COCTOSTHHUSA
BellecTBa U (pa3oBble
nepexoabl

Conep:xanue y4eOHOro MaTepuajia

Wcnmapenne n koHmeHcaruss. HachIeHHBIA TTap U €ro CBOMCTBAa. AOCOIOTHAS W OTHOCHUTENIbHAS BIIAKHOCTH
Bo3ayxa. [Ipubops! myst onpeeneHus BIAKHOCTH Bo3ayxa. Touka pocsl. Kunenne. 3aBUCHMOCTE TEMIIEPATYPHI
KUIeHUs OT AaBieHus. Kputuueckoe coctosiHue BeliecTBa. lleperpeTslit map v ero UCmoiab30BaHUE B TEXHUKE.
XapaKTepuCTHKa KHUAKOTO COCTOSHUS BemlecTBa. ||I0BEpXHOCTHBIN CIIOH KUAKOCTH. DHEPTHUS TOBEPXHOCTHOTO
cnos. bimkawmii mopsigok. IlopepxHocTHOE HaTsDKeHne. CMadrBanue. SIBIeHUS Ha TpaHUIle KUAKOCTH C TBEPIBIM
tenoMm. KanuispHbele sBieHUs. XapakTEpUCTHKA TBEPAOrO COCTOSIHUMS BemiecTBa. Kpucraminueckue u
amop¢Hbie Tena. YIpyrue CBOWCTBA TBEPIBIX Tel. 3akoH ['yka. MexaHMUYecKHE CBOWCTBAa TBEPHBIX TeEI.
[Tnactuyeckas (ocraTouHas) Aedopmarms. TerIoBoe paciiupeHne TBePAbIX Ten U kuakocted. Koadduiment

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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nuHeHHOTO pactmpenns. KoagduueHT 00bEMHOTO paciiupeHus. YUeT paciiupeHus B TexHuke. [lnasnenue.
VnenbHast TermoTa TuiaBieHud. Kpucrammmzauus. IlpakThuueckoe NPUMEHEHHE B TOBCEIHEBHOW IKHU3HU
(hm3uIecKuX 3HAHUH O CBOMCTBAX ra3oB, >KHUAKOCTCH U TBEPIBIX TEI

IIpakTHYecKkue 3aHATHS

IIpakTuyeckas padora Ne7. PemieHue 3a1a4 Ha 3aK0H ['yKa U KallWJUISIPHBIE SIBICHUS

JlaGopaTopHas padora Ne2. OnpeiesieHue BIQKHOCTH BO3IyXa

JladopaTopHas padora Ne3. Onpezencaue kKo3hGUIHCHTa TOBEPXHOCTHOIO HATSHKECHHUS JKUAKOCTH

Kontpoannas padora Nel MonekymnspHas ¢pusrka U TepMOIUHAMUKA

LN ES

Pazjgen 3. DinekTpoamHaMuKa

Tema 3.1
DJleKTpUYECKOe MmoJie

Conep:xanue yueOHOro MaTepuaJia

OnexTpuyeckue 3apsaabpl. DJIeMEHTapHbIN 3JeKTpudyeckuil 3apan. 3akoH coxpaHeHus 3apsna. 3akoH Kymona.
OnekTpuyeckas TOCTOSHHas. OiekTpuueckoe Tmoje. HampsskeHHOCTh 3iexTpudeckoro mois. [IpuHummn
cynepno3uuun mnoneil. IlpoBogHMKHM B d3IeKTpUUECKOM Hoie. JMAPIEKTpUKH B 3JIEKTPHUECKOM  IIOJIE.
[Monspuzanus nusniekTpukoB. Padora cui anekrpocraTrueckoro moss. [ToreHiuan. Pa3HOCTh MOTEHIIMAIOB.
CBsi3b MCXKAY HAIPSAKCHHOCTHIO U PaA3HOCTBIO MOTCHIIUAJIOB 3JICKTPHUYCCKOI'O I10JIA. QHGKTpOGMKOCTB. EILI/IHI/IHI)I
anektpoemkoctu. Kouaencaropel. CoennHEHHE KOHJEHCATOPOB B 0Oarapero. DHEpPTus 3apsHKeHHOTO
KOHJIeHCaTopa. DHeprus >IeKTpuueckoro noisl. Ilpumenenne KoHIeHCaTOPOB

HpaKanecKne 3aHATUSA

IpakTuyeckas padora Ne7. Pemenue 3amau Ha 3akoH KynoHa, BRIYHCIEHIE AIEKTPOEMKOCTH OaTapeit
KOHJIEHCATOpOB

JlabopaTopHasi padota Ned. OnpenieneHne dIeKTPUIeCKOM eMKOCTH KOHJEHCATOPOB

Tema 3.2
3aKO0HBI MOCTOSTHHOT O
TOKa

Copaepxanne yaeOHOro MaTepuaa

YCHOBI/ISI, HeO6XOI[I/IMbIe JJI1 BOBHUKHOBCHHUA U NOAJACPIKAHUA DJICKTPUYCCKOTO TOKA. CuaTtoka W IJIOTHOCTD
ToKka. 3akoH OMa sl yyacTKa LENH. 3aBUCUMOCTh 3JIEKTPUYECKOr0 COIIPOTUBIICHHS OT MaTepuana, JUIMHBI U
TIIOMIAIN TIOTIEPEYHOTO CEUEHUS POBOTHUKA. 3aBUCHUMOCTh 3JIEKTPHUYECKOTO COMPOTHBIIEHUS TPOBOTHUKOB OT
TeMIieparypbl. TemmnepaTypHbli KO3 GUIMEeHT comnpoTuBieHus. CBepXIpoBOIUMOCTh. Pabota M MOITHOCTH
MIOCTOSTHHOTO TOKa. TermnoBoe nelictBue Toka. 3akoH [xoyms-Jlenna. DnekTpoaBIKyIIas Crujia ICTOYHHUKA TOKA.
3akor Oma I TIOJNHOW menu. OnekTpudeckue 1enu. [lapamiensHoe W TOCIENOBATENbHOE COEIMHEHUE
MpoBOJHUKOB. 3akoHbl Kupxroda mis y3na. CoequHeHHe HCTOYHUKOB JIEKTPHYECKON SHEPTUH B OaTapero

IIpakTH4eckue 3aHATHS

IIpakTHyeckas padora Ne§8. Pemenne 3amau Ha 3akoHb! OMa 1T y9acTKa IeTH U MTOTHOH 1eTn

IIpakTHyeckune 3aHATHA (B (popMe NPAKTHYECKON NMOATOTOBKH)

JlaGopaTopHasi padora Ne5. Onpenenenne yIeasHOT0 COMMPOTUBIICHUS TIPOBOIHIKA

JlabopaTopHas pa6ora Ne6. 3mepenue O/]C 1 BHYTpEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA

P[00 NN

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1
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JlaboparopHas paGora Ne7. MccnenoBanue 3aKOHOB [OCIIEI0BATEIBHOIO U TAPAJUICIBEHOTO COSTUHEHUN
MTPOBOTHUKOB

JladopaTtopHas pa6ora Ne8. Onpenenenne KI1/] amekrpormmTku

IpakTnyeckas padora Ne9. [I[pumeneHre coeAMHEHNs TPOBOAHUKOB B HE(TEra30BOM OTPACIIH.
[locaenoBaTeIbHOE COEIMHEHUE PE3UCTOPOB

IIpaxkTuyeckas padora Nel0. [Ipumenenre coeMHEHIS MPOBOTHUKOB B HedTerazoBoi oTpaciu. [lapamiensnoe
COETMHEHHE PE3NCTOPOB

KonTtpoabnas padora Ne2. DriexTpudeckoe 1nosie. 3aKOHbI IOCTOSITHHOTO TOKa

Tema 3.3
JjIeKTpUYeCKHii TOK B
Pa3JIMYHBIX Cpexax

Coneprxanue yueOHOTo MaTepuaa

ONEeKTpUYECKUH TOK B METAJUIAX, B 3JIEKTPOJINTAX, Ta3ax, B BaKyyMe. DJIeKTpoan3. 3aKoH 3ekTponusa Papazes.
ONeKTPOXUMUYECKH JKBUBaJeHT. Bunapl ra3oBbIX pa3panoB. TepMosnekTpoHHass 3muccus. I[lnasma.
DNeKTpudecKuii TOK B moxynpoBomHukax. COOCTBEHHass W TpuUMecHas MpoBoauMocTd. P-n mepexon.
[Ipumenenue noaynpoBoaHUKOB. [loaynpoBogHHKOBBIE TPHOOPHI

HpaKanecKne 3aHATUSA

IIpakTuyeckas padora Nell. Pemenue 3a1a4 Ha IpUMEHEHHE 3aKOHA >eKTponn3a Dapazaes

Tema 3.4
MarauTHoe 1oJjie

Conep:xanue y4e0HOro MaTepuasia

BekTop MHAyKIMM MarHUTHOro moisd. HampsykeHHOCTh MarHMTHOrO mois. JlelicTBME MarHMTHOrO IOJSA Ha
MPSIMOJIMHEWHBIN MPOBOJHUK C TOKOM. B3aumopeiictBue TokoB. Cuna Awmmepa. [IpumeHnenue cunbsl Amrepa.
MarunuTtHeiii oToK. PaboTa 1o nepemenienrio NpoBOAHNKA C TOKOM B MarHUTHOM Tioiie. J{eficTBue MarHUTHOTO
noJsist Ha ABKymuiics 3apsa. Cuna Jlopenua. [Ipumenenue cuinbl Jlopenna. Onpenenenue yaeabHOro 3apsaa.
MaruuTtHble CBOWCTBA BelecTBa. MarHuTHas NpoHUIaeMocTb. CoTHEUHast aKkTUBHOCTD U €€ BIMSIHAE Ha 3€MITIO.
MaruuTtHble Oypu

IIpakTHyeckue 3aHATHA (B (hopMe NPaAKTHYECKOH MOATOTOBKH)

IIpakTyeckas padora Nel2. PernieHune 3a1a4 Ha BEIYMCIEHAE CHIIBI AMItepa U cuiiel JIopeHna

MpakTuyeckasi padora Nel3. Cocrapnenue Ta0auibl «COMOCTaBICHMS AIEKTPUISCKUX U MAarHUTHBIX TIOJICHD

Tema 3.5
DJIEKTPOMATHUTHASA
MHIY KIS

Copaepxanne yaeOHOro MaTepuaa

SBnenHne snexTpoMarHuTHONW MHIYKIUH. [IpaBuno JleHna. 3akoH 31eKTpOMarHUTHOM MHIyKIMH. Buxpesoe
anektpuueckoe mone. OJC MHAYKIMM B JABWXKYIIUXCS IPOBOJAHMKAX. SIBIEHHWE  CaMOMHIYKIHH.
NHaykTrBHOCTE. OHEpPrus MarHUTHOIO TOJS TOKa. B3auMMOCBS3b 3MEKTPUYECKMX M MAarHUTHBIX MOJIEH.
ONeKTpOMarHuTHOE MoJje

BIDNDN|A~

IIpakTHyeckue 3aHATHA (B (PopMe NPAKTUYECKOI NMOATOTOBKH)

IIpakTyeckas padora Nel4. Pemienue 3aaa4 1o TeMe «3aKOH JIEKTPOMarHuTHON MHTyKIUID

JlaGopaTopHasi padota Ne9. VccrienoBanue sSBJICHUS 3JICKTPOMArHUTHON HHITYKITAN

=N W

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.1

Pa3znen 4. Kojie0anus 1 BOJIHBI

Conep:xanue y4e0HOro MaTepuajia

OK 01
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Tema 4.1
Mexannueckne
K0JI€OAHUSA M BOJIHBI

Konebarensnoe nemxenue. 'apmonndeckne xonebanus. CBoOOaHbIE MexaHHUeckue konebanus. [Ipesparenue
SHEepruM Tpu  KonebarenbHOM nBWKEeHHHA. CBOOOIHBIE 3aTyXarollHe MEXaHWYECKHWe KOJIEeOaHWs.
Maremarnyeckuii MasTHUK. [Ipy>KuHHBINH MasSTHUK. BeIHYXIeHHbIe MeXaHH4YecKue Kojebanus. Pesonanc.

[Tonepeynble ¥ IPOJOIbHBIC BONHBL. XapaKTEPUCTHKH BOIHBL. 3BYKOBBIC BOJIHBL. YIIBTPa3BYK U €r0 IPUMEHEHHUE

Tema 4.2
JJ1eKTPOMATHUTHBIE
KO0J1€0aHUS U BOJIHDI

Conep:xanue yueGHOro MaTepuajia

CBoOoHBIE 3NeKTpoMarHuTHBIE KojeOanus. [IpeBpamenune sHepruu B KomeOarenbHOM KoHType. Dopmya
Tomcona. 3aTyxaromme 3JIEKTPOMAarHUTHBbIE KosieOaHus. ['eHepaTrop He3aTyXaroIluX 3JIEKTPOMAarHUTHBIX
Kosiebanuil. BeiHyKaeHHbIE anekTpudeckue koseOanus. [lepemennslii Tok. 'eHepaTop mepeMEeHHOro TOKa.
EMKOCTHOE M MHIYKTUBHOE CONPOTHUBICHHS NEPEMEHHOTO TOKAa. AKTHBHOE CONpOTHBIEHHE. 3akoH Oma ais
AIEKTPUYCCKON TN IMepEeMEHHOTO ToKa. PaboTra M MOITHOCTH MTepEMEHHOTO TOKAa. Pe30HaHC B AJICKTPUIECKOM
uenu. Tpanchopmaropsl. Toku BeicOKO# yacToThl. IlonmydeHue, nepenava u pacrpeneicHue IeKTPOIHEPTHH.
DOJEeKTpOMarHuTHOE TOJNe Kak oOcoOblii  BHJI  MaTepud.  OJJIEeKTpoMarHWTHbIe  BOJNHBL — CBoiicTBa
AIEKTPOMArHUTHEIX BOJMH. BuOparop [D'epma. OTKpbITBIE KonebaTenbHBI KOHTYp. M300pereHme panno
A.C. IlonoBeiM. TlonsTHE 0 pagnocssu. [Ipunnun paguocssasu. [IpuMeHeHne 3eKTpOMarHuTHBIX BOJIH

I[IpakTHyeckue 3aHATHA (B (popMe NMPAKTHYECKOH MOATOTOBKH)

IIpakTuyeckas padora NelS. Penienue 3a1a4 Ha onpeAesicHUE aKTUBHOIO, UHAYKTUBHOTO M EMKOCTHOTO
CONMPOTHUBJICHUA HCNIH NEPEMCHHOI'O TOKA

KonTpoannas padora Ne 3. «Konebanus 1 BOJTHBD»

OK 02
OK 04
OK 05
OK 07
K 1.1

Paszgen 5. OnTuka

12

Tema 5.1
IIpupoaa cBera

Conep:xanue y4eOHOro MaTepuasia

Toueunbll UcTOUHHUK cBeTa. CKOPOCTh PACHPOCTPAHEHHUS CBETA. 3aKOHBI OTPAXKECHUS U IMPEIOMIICHHUS! CBETA.
Conneunsle u TyHHbIe 3aTMeHus. [Ipunmnun Iroiirenca. IlomHoe otpaxkenue. JInnzpl. [TocTpoenue n3odpaxenus
B nuH3aX. DopMyIia TOHKOM THH3BL. Y BeNndeHne JTUH3HL. [ 11a3 kak ontudeckas cuctema. OnrTudeckue mpudopsal.
Teneckonsl. Cuna cBera. OcBemEHHOCTD. 3aKOHEBI OCBEIIEHHOCTH

IIpakTHyeckue 3aHATHA (B (popMe MPaAKTHYECKOH MOATOTOBKH)

IIpakTyeckast padora Nel6. Pemenue 3a1a4 1o reoMeTpUYECKOM ONTHKE.

JlabopaTopHasi padora Nel(. Omnpeaenenre mokaszatess IpeIOMIICHUS CTEKIIa

OK 01
OK 02
OK 04
OK 05
K 1.1

Tema 5.2.
Bo/1HOBLIE CBOICTBA
cBeTa

Copepxanne yae0HOro MaTepuaa

Wntepdepennns ceera. KorepeHTHOCTH CBETOBBIX J1yuei. UHTepdepeHnns B TOHKUX MieHKax. Konbia
Herotona. Mcnionk3oBanue nHTepdepeHImy B HayKke U Texauke. Judpakius ceera. J(udpakuus Ha menu B
napaensHbIX ydax. Judpakiuonnas peuierka. [lonsrue o ronorpadun. [Tonspusamus nmomnepeyHbIX BOIH.
[Nonsapuszanus ceera. J{BoitHoe nyuenpenomiuenue. [onspounnsl. Aucnepcus caera.

Bune! n3nmyuennit. Buger cnextpos. CrekTpsl uenyckanust. CrieKTpsl noryomeHus. CekTpaabHbIN aHAIN3 B
MIATIEBIX MTpomn3BoAcTBaX. CIIeKTpaabHBIC KJIACCH 3Be31. YbTpaduoneToBoe uzmydenue. Muadpakpacuoe
n3nyuyeHue. Pentrenosckue myun. Mx npupoaa u cBoiictsa. [1lkana a1eKTpOMarHUTHBIX U3JIy4E€HUH.
OnTHueckue METOIBI aHAIKM3a B TEXHOXVMMHUYECKOM KOHTPOJIE TUILEBOTO MPOMU3BOJICTBA

HpaRaneCKue 3AHATUSA

OK 01
OK 02
OK 04
OK 05
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JlabopaTopHas padora Nell. OnpeneneHre IITUHBI CBETOBOUM BOIHBI C TOMOIIBIO TU(DPAKITUOHHONW PEIIECTKH

Tema 5.3 CneunanbHasi | ComepskaHue y4eOHOro MaTepHaJa OK 01
Teopust [ BrxeHue co cKopocTbhio cBeTa. [IocTynaTel TEOpUM OTHOCUTEIBHOCTH U CIEACTBUS U3 HUX. VIHBApUaHTHOCTh OK 02
OTHOCHUTEJILHOCTH MOJYJIsl CKOPOCTH CBETa B BakyyMe. JHeprus okosi. CBSI3b MacChl M BHEPTUH CBOOOJHOMN YacTUIIBI. DJIEMEHTHI OK 04
PEIATUBUCTCKON JUHAMUKH. OK 05
Pasnes 6. JneMeHTHI KBAHTOBOH (PU3NKH 6
Tema 6.1 Copaepxanne yueOHOro MaTepuaia 2 OK 01
KBanTOBasi onTuka KBanroBas runoresa Ilnanka. TemmoBoe nznydenne. KopnyckynsapHo-BosHOBOH AyanusMm. PoToHsl. ['unoresa OK 02
Iie bpoiiiis 0 BOJTHOBBIX CBOMCTBaX yacTHIl. JlaBnenue cBera. Xummdeckoe neiicteue ceta. OnsiTer I1.H. OK 04
JlebeneBa u H.W. BaBunosa. ®otoaddekr. YpaBuenue Jiinmreiina st poroaddekra. [Ipumenenue OK 05
dhotorddekra
Tema 6.2 Coaep:xanue y4eOHOro MaTepuajia
Pdusuka atoma u Mogenu cTpoeHust aTOMHOTO siapa. SnepHast Mogens aroma. OmneiTel 3. Pesepdopaa. Mozgens atoma Bogopona 2 OK 01
aTOMHOIO s/Ipa o H. bopy. KBanrossie noctynats! bopa. JIazepsl. PannoakTuBHOCTB. 3aKOH paliOaKTUBHOIO pacnaja. OK 02
PagunoaktuBHbIe ipeBpanieHust. CriocoObl HAOMIOICHHS M PETUCTPAILINY 3apsSHKEHHBIX YacTHll. JleeKT Macchl, OK 04
SHEPrUs CBSI3U U YCTOMYMBOCTh aTOMHBIX SIAEP. OK 05
SAnepHsble peakuuu. SnepHast sHEpreTHKa. DHEPreTHYeCKUI BBIXO SACPHBIX peakiuil. ickyccTBeHHas
PaaMOAKTUBHOCTB. [leneHue Tsokenslx saep. LenHas saepHas peakuyst. Ypasisemas HenHas pPeaKusl.
Snepusbiii peaktop. TepMosiaepHblil cuHTe3. DHeprus 3Be3a. [lonydyeHue paguoakTUBHBIX U30TONOB U UX
npuMeHeHue. buonoruueckoe neficTBrE paiiOaKTUBHBIX U3IyUYEHHH. DIeMEHTapHbIC YaCTHIIBL
IIpakTnyeckne 3aHATHS 2
IpakTnyeckas padora Nel7. Penrenne 3a7a4 Ha BBIYHUCIICEHUE SHEPTUU CBS3H aTOMHBIX SI/IEP U COCTABJICHHUE 2
YpaBHEHHUH SIIEPHBIX pEaKkuu
Pasnes 7 Ctpoenne Beenennoi 2
Tema 7.1 CTpoenue Conep:xanue yue0HOro MaTepuajia 2 OK 01
Bceenennoii. dsononus | CoiHeYyHas ccTeMa: TUIAHEThI U Majlble Tena, cucteMa 3emist — JIyHa. OK 02
Bcesiennoit Crpoenue u sBomonns Conrua u 38€31. Knaccudukanus 38€31. 3BE31b1 1 HICTOUHUKH WX HEPruM. [ anakTuka. OK 04
CoBpeMeHHBIE TPEICTABIEHUS O CTPOCHHUH U 3BOJIIOIIMN BeenenHoit OK 05
[IpakTHyeckne 3aHATHS 2
IIpakTyeckas padora Nel8. Onpenenenue KOOpJUHAT 3BE3] 2
KouncyabTanus 4
JK3aMeH 6
Bcero 162
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3. YCJIOBUSA PEAJIN3ALIMU YUEBHOI'O ITPEJAMETA
3.1. TpeboBaHusi K MUHMMAJbHOMY MAaTEPUAJIBLHO-TEXHUYECKOMY

o0ecnmeYeHNIo
Jlns  ocBoeHHMs  mporpamMmbl  ydeOHoro mnpeamera «dusuka» B
npodeccuoHaIbHON oOpaszoBaTeIbHON OpraHu3aIluu, peanu3yroiei

o0pa3oBaTeNpHyl0 MpPOTrpaMMy CpeIHero ooOmero oOpa3oBaHMs B Ipezenax
ocoeHus OIIOII CIIO na 6a3e ocHOBHOro oOIiiero oOpa3oBaHHsA, UMEETCS B
HAIMYUU y4eOHBI KaOMHET, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECHEYHTH
cBoOOAHBIN gocTyn B MHTepHET BO BpeMsi ydeOHOro 3aHSATHS U B MEPHUOA
BHEY4YEOHOM AEATENBHOCTA 00YYarOIIUXCSI.

[lomenienne  kaOuHeTa  yJnOBIETBOpsieT  TpeOoBaHusiM  CaHUTapHO-
anuAeMuoIoTHYeckuX npaBwi U HopmaTuBoB (CanlluH 2.4.2 No 178-02) u
OCHAILIEHO THUIIOBBIM OOOpPYZOBaHUEM, YKa3aHHBIM B HACTOSAIIMX TPEOOBAHMSIX, B
TOM YHUCJIE CHEIHAIM3UPOBAHHON Y4yeOHON MeOenbpl0 M CpeACcTBaMH OOYy4EHHS,
JOCTaTOYHBIMM  JUUIsl  BBIIOJHEHHMsS] TpPEOOBaHMM K YPOBHIO  IOATOTOBKU
oOydJarommxcs.

B KaOMHEeTe YCTaHOBJIEHO MYJIbTUMEIUIIHOE 00OpyAOBaHUE, IpHU
MOMOIIX KOTOPOTO YYaCTHUKHU 00pa30BaTEIBHOIO MPOLECca MOTYT IPOCMATPUBATh
BU3YyallbHYI0O  HMH(OpMAlMI0 1O MaTeMaThKe, CO3[aBaTh  IPE3EHTAllUH,
BHJIEOMATEPHUAIIBI, HHBIE JJOKYMEHTBHI.

B COCTaB  Y4eOHO-METOAMYECKOT0 U  MaTepUalbHO-TEXHUYECKOTO
oOecrieyeHust mporpaMmel yueOHoro npeamera « Du3nka» BXOIMAT:

— MHOTO(QYHKIHOHAIbHBIA KOMIUIEKC MPENOAaBaTes;

— HarjsigHble MOocoOMs (KOMIUIEKThI y4eOHbIX TaOJIuLI, MIaKaToOB, TOPTPETOB
BBIJJAFOIINXCS YUCHBIX);

— HUH()OPMALIMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;

— JKpPaHHO-3BYKOBBIE MTOCOOUS;

— KOMIUIEKT TEXHMYECKOW JOKYMEHTallMM, B TOM YHUCJE Macnopra Ha
CpeacTBa 00y4YeHHsI, MHCTPYKIUU 110 UX UCIOIb30BAaHUIO U TEXHUKE O€30MacCHOCTH;

— OubimoTeuHbIi HOH..

Kommnekranust kabuHeta oOopymoBanuem: l[ludpoBas mabGopaTopus 1o
dbusuke s npenoaasatens; [udposas nmadopaTopust nmo ¢usuke s CTYACHTA,
Becnbl Texunueckue ¢ pazHoBecaMu; KoMriekt jyist 17abopaToOpHOTo MpakTUKyMa 110
onrtuke; KoMmiekT A 1abopaTopHOro NpakTUKyMma 1o Mexanuke; Kommiekt ais
7a00paTOPHOTO MPaKTHUKyMa MO MOJICKYJSpHON (U3MKe M TEepPMOJIMHAMUKMY;
Komrmekt nst 1abopaTOpHOTO MPaKTUKyMa MO 3JIEKTPUUYECTBY (C TE€HEPATOPOM);
KoMmniekt as u3ydeHus: BO30OOHOBIISIEMBIX HMCTOYHHMKOB SHEPTUU (COIHEUHOM,
BETPOBOM 3HEPruu, OMO-, MEXAHUYECKOM U TEPMOIJIEKTPUUECKON SHEPreTHKH);
Awmnepmertp nabopaTopHslid; BoasTmeTp nabopatopusiit; Konopumerp ¢ Habopom
KajopuMmeTpuyeckux ten; Tepmometp maboparopubiii; Kommuekt nias u3ydeHus
OCHOB MEXaHUKH, ITHEBMAaTUKA U BO30OHOBIISEMBIX HCTOYHUKOB DHEPIHH;
bapometp-anepoun; biok mutanus peryiaupyemsiii; BeG-kamepa Ha MOJBHKHOM
mratuBe; Buneokamepa s paboTel ¢ onTHueckuMu mpubopamu; ['eneparop
3BykoBo#; ['mrpomerp (mcuxpomerp); I'py3 nHaOopubii; dunHamomerp
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JIEMOHCTPALMOHHBIM; Kommiekt [OCYIbI JE€MOHCTPAlOHHOM C
MPUHAJICKHOCTAMHA;, MaHOMETp KUAKOCTHOM JEMOHCTPAlMOHHBINA; Metp
JIEMOHCTPAllMOHHBIM; MMKpPOCKON JEMOHCTpPAIMOHHBIN; Hacoc BakyyMHBIN
KomoBckoro; Ctonuk mnoabeMublil; LllTatuB neMoHCTpaliMOHHBIN (HU3UUYECKUH;
Onextporuintka; Habop 1eMOHCTpallMOHHBIN 0 MeXaHUYeCKUM sBieHusiM; Habop
JEMOHCTPALIMOHHBIN [0  JIMHAaMHUKE BpallaTreabHoro JBiwkeHus; Habop
JIEMOHCTPALIMOHHBIN 110 MEXaHUYEeCKUM Kosebanusim; Habop neMoHCTpanmoHHbIN
BOJIHOBBIX siBiieHUN; Bepepko Apxumena; Mastauk MaxkcBemna; HabGop Ten
paBHoro oOwbema; HaGop Ten paBHoM Maccel, [IpubGop nns aemoHcTpanuu
atMocepHoro naBieHus; [lpusma, HaKIOHSIOMAACS ¢ OTBecoM; Prruar
JIEMOHCTPAlMOHHBIM; Cocynbl COOOIIAIOIINECS; Crakan OTJIMBHOMU
JNEMOHCTPAMOHHBIN; TpyOxka HproToHa; [Tap [Tackans; Hab6op
JEMOHCTPALIMOHHBIN 1O MOJIEKYJISIpHOW (M3MKE M TEIUIOBBIM siBiieHHsIM; Habop
JIEMOHCTPAIIMOHHBIM IO Ta30BbIM 3akoHaMm; Habop kamumisapos; TpyOxa s
JIEMOHCTpAllUA KOHBEKLIMH B )KUAKOCTH; Llunuuapsl cBuHIIOBBIE cO cTpyroMm; Llap
C KoJblloM; BricokoBOIbTHBIN McTOUHUK; I'eHepaTop Ban-ne-I'paada; lo3zumerp;
KamepTonsl Ha pe30HaHCHBIX sMMKaxX; KOMIUIEKT mpruOOpoB U MpUHAIIEKHOCTEN
JUTSL IGMOHCTPAIlMK CBOMCTB AJIEKTPOMArHUTHBIX BOJH; KOMIUIEKT mpruOOpOB is
M3YUYEHHs] TNPUHIUIIOB paguonpueMa W paauonepenadn; KOMIUIEKT MTPOBOJOB;
Maruut gyrooOpasHbplii; MarauT IOJOCOBOM JIEMOHCTPAIIMOHHBIM; MarmHa
anexTpodopHas; MasTHUK seKkTpocTaTudeckuii; Habop mo u3ydueHnto MarHuTHOTO
nosist 3emuin; Habop 1eMOHCTpaIlMOHHBIN 0 MATHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;
Habop neMoHCTpaliMoHHbIH 10 NoTynpoBogHUKaM; Habop 1eMoHCTpaIlmoOHHBIHN MO
MOCTOSTHHOMY TOKY; Habop HEeMOHCTpAallMOHHBIM MO AIEKTPUYECKOMY TOKY B
Bakyyme; HaOop neMoHcTpallMOHHBIM 1O 3JekTpoauHamuke; Habop ans
JIEMOHCTpAllUM MAarHUTHBIX moJiei; Habop nms AeMOHCTpanuu 3IEKTPUUYECKUX
noneit; Tpancopmarop ydeOnsiii; Ilamouka creknsuHas, Ilamodka >00HUTOBAS,
[Tpubop Jlenia; Ctpenku MarHUTHbIC Ha mTaTuBax; CyaTaH 3JIEKTPOCTATUYECKUN;
[[ITaTuBbI W30JIMPYIOLIUE; DNEeKTPOMArHUT pa300pHBIN; Hab6op
JIEMOHCTPAIMOHHBIN MO TeoMeTpuyeckoi ontuke; Habop n1eMOHCTpaMOHHbBIN 10
BOJTHOBOU omntuke; CrnekTpockon ABYXTpyOHbIN; Habop crmekTpaibHBIX TPYOOK ¢
WCTOYHUKOM TIMTaHWsA, YcCTaHOBKa Juisi wusydeHus ¢otoddpdekra; Habop
JIEMOHCTPAIMOHHBIN 110 MocTossHHOM [1manka; KoMIutekT HarasqHbIX TOCOOMA IS
MOCTOSTHHOT'O MCTOJIb30BaHus; KomIiekt moptpeToB st ohopmileHUsT KaOUHeTa;
KoMruiekT 1eMOHCTpalluOHHBIX YU4eOHBIX TaOJIHII.

B Oubnuoteunbli (OHA BXOIAT YUYEOHUKH, Y4YEOHO-METOAMYECKUE
koMmmuiekTel (YMK), oOecneunBaromme OCBOCHHE YYEOHOTO Marepuanga 1o
MAaTE€MAaTUKE, PEKOMEHIOBAHHBIE WJIM JONYIIEHHbIC JJIsi HCIOJIb30BAaHUS B
npodeccuoHaNbHbIX o0pa3oBaTeNbHbIX OpraHu3alusIX, peanu3yronmx
oOpa3oBaTenbHYI0 MpOTrpaMMy CpemHero oOmiero oOpa3oBaHusl B Ipeaesiax
ocBoerust OIIOIT CTIO na 6a3e 0ocHOBHOTO 00IIEro 00pa3oBaHMsI.

bubnmuoTteunsii  GpoHI AOMONMHEH SHIUKIONEAUSMHU, CIPaBOYHUKAMH,
HAYYHO-TIOMYJISIPHOM JIMTEPATypOil MO BompocaMm (PU3UKHU U Jp.
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3.2. UapopmanmnoHHoe odecnieyenre 00yyenus (mepevyeHb y4eOHbBIX U3IAHUH,
HHTepHeT-pecypcoB, TONOJTHUTEILHOM JIATEPATYPbI)

OCHOBHBIC HCTOYHHUKH:

1. ®uzuka. 10 knacc (6a30Bswiif yriayOneHHbIi): Yueonuk / A.B. ['paués, B.A.
[Toroxes, A.M. Canenkuii, I1.FO. bokoB — Mocksa: IIpocsemienue, 2024. — 465 c.
— ISBN 978-5-09-114564-9. — URL.: https://book.ru/book/95636

2. ®uzuka. 11 kimacc. Yuebuuk. bazoBblil u yrinyO0nEHHbIN YPOBHH: YUeOHUK
/ A.B. I'paués, B.A. IloroxesB, A.M. Canenxuii, I1.LFO. bokoB — Mockaa:
[Ipoceemenne, 2024. — 472 c¢. — ISBN 978-5-09-114565-6. — URL:
https://book.ru/book/956373

JlonoJITHUTEIbHbIE HCTOYHUKH:

Mskumes, ['.5.. ®@usuka. 10-11 kmaccel. DnekTpoauHaMHKa. YYEOHUK.
Yrnyonéunsiii ypoBenb: YueOnuk / ['.5. Mskumes, A.3. CunsikoB — Mockaa:
[IpocBemenne, 2024. — 480 c. — ISBN 978-5-09-113708-8. — URL:
https://book.ru/book/956368.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA ITPEJIMETA

KoHTposib U oOlleHKa pe3yJbTaTOB OCBOCHHS NPEIMETa OCYIIECTBISETCS
IpernojiaBaTesieM B MPoliecce MPOBECHUS MPAKTUUECKUX paboT, 3aHATHI B opme

Hp&KTPI‘IGCKOﬁ ITIOATOTOBKH.

Pe3ysbTaThl 00y4eHust

(DOle)l U METOAbI KOHTPOJIA
U OLCEHKHU PE3yJIbTATOB

00yueHust
1 2
1) c(hOpMHUPOBAHHOCTh MMOHUMAHMS POJIM (DU3MKH B SKOHOMHUYECKOW, | TecTupoBaHMe, YCTHEII ompoc,

TEXHOJIOTHYECKOH, COLMAIbHOM M 3THUECKOH cepax AesTeIbHOCTH YeI0BEKa; POIH
U MecTa (M3MKH B COBPEMEHHOW HAay4yHOH KapTWHE MHpa; PO aCTPOHOMHH B
MPAaKTUYECKOH IesTelNbHOCTH uYeloBeKa MW JalbHEHIIeM HayYHO-TEXHHYECKOM
pa3BUTHH;

2) chopMHUPOBAHHOCTH CHCTEMBI 3HAHUH O (PU3UICCKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHAX, NCHCTBYIOMNX HAa YPOBHIX MUKPOMHUpA, MAKpOMHpPa ¥ METaMHPa,
MpeICTaBICHAN 0 BceoOmeM Xapakrtepe (U3NYECKHX 3aKOHOB; MPEACTABICHUH O
CTPYKTYpe TIOCTPOCHHUS (U3NIECKOH TEOpHH, HYTO TO3BOJHUT OCO3HATh pPOJIb
(hyHIAMECHTANFHBIX 3aKOHOB W MPHUHINIIOB B COBPEMEHHBIX MPEICTABICHUAX O
MpPUPOAE, MOHATH IPAHHUIBI IPUMEHUMOCTH TEOPHUH, BO3SMOXKHOCTH MX IPUMEHEHUS
JUI OTIMCaHMS €CTeCTBCHHOHAYYHBIX SIBIICHHH U MPOLIECCOB;

3) chopMUPOBaHHOCTH YMEHUSI Pa3JINYaTh YCIOBHS IPUMEHUMOCTH MOJIEIICH
(u3MyecKUX TeNl ¥ IPOLECCOB (SBJCHUWI): HHEpIHMalIbHAs CUCTEMa OTCYeTa,
MarepuaibHasi Touka, paBHOYCKOPEHHOE BIDKEHUE, CBOOOTHOE NaJieHne, abCOMI0THO
ynpyras nedopmanus, abCOTOTHO yIPYroe 1 aOCOTIOTHO HEYIPYTroe CTOIKHOBEHUS,
MoJIeNIel Ta3a, JKUAKOCTH M TBEPAOro (KPHCTAILIMYECKOr0) Tella, WACATBHOTO Tasa,
TOYCYHBIN 3apsill, OMHOPOJHOE ANIEKTPHIECKOE TI0Je, OMHOPOIHOE MAarHUTHOE TIOJe,
TapMOHHYECKHE KOJICOaHUs, MaTEeMaTHUSCKUH MAasTHUK, WACATBHBIA IIPYKUHHBIA
MAasITHHK, TApMOHHUYECKUE BOITHBI, HI€aTbHBIN KOJIeOaTeIbHBIN KOHTYP, TOHKAS JIHH3a;
MoJIeJIeit aToMa, aTOMHOTO SIpa U KBAHTOBOW MO CBETA;

4) chopMUPOBAHHOCTh YMEHHUS OOBICHATH OCOOCHHOCTH MPOTCKAHHS
(bU3NYEeCKUX SBICHUHA: MEXaHHYECKOE [BIDKEHHE, TeIJIOBOE [BIKEHHE YaCTHIL
BEIIECTBA, TETUIOBOE paBHOBECHE, OpOYHOBCKOe NBMkeHHE, nuddy3us, ucrnapeHue,
KAIICHWEe W KOHAGHCAIMA, IUIABJIEHHE W KPUCTAJUIM3ALMs, HAIPABICHHOCTh
TEIUIONIepelaur,  IEKTPU3aIMHU TN,  OSKBHUIIOTEHIMAJBHOCTH  IOBEPXHOCTH
3apsOKEHHOTO  TPOBOJAHUKA, AJNEKTPOMArHUTHOM — MHIYKIMH, CaMOWHAYKIUH,
3aBHCHUMOCTH COIIPOTHBIICHHS TOIYIPOBOIHUKOB «P-» U «N-THIIOBY» OT TEMIIEPATYPHL,
pe3oHaHca, HHTep(hEepEeHINN BOJH, AU(PAKINH, TUCIIEPCHH, MTOIHOTO BHYTPEHHETO
otpakeHus, GoTodhdekT, Pu3ndecKre IPUHIHITE CIICKTPAIEHOTO aHaN3a U padOTHI
nazepa, «anbda-» U «0eTa» pacnapl 1aep, raMMa-u3IydeHue saep;

5) chopMHPOBaHHOCTE YMEHHH TPUMEHSTh 3aKOHBI  KJIACCHYECKOH
MEXaHUKH, MOJICKYJISIPHOM (HM3MKM W TEPMOIUHAMHUKH, DSJICKTPOIUHAMHUKH,
KBAaHTOBOH (hM3MKM U1 aHANM3a U OOBSCHEHHS SIBICHUH MUKPOMHEpa, MaKpOMHpa 1
Meramupa, pa3indatrh YCJIOBUs (TpaHUIlB, 00JacTH) MPUMEHHMMOCTH (PU3NISCKUX
3aKOHOB, TOHMMATh BceoOmMH XapakTep (QyHAaMEHTAJIBHBIX 3aKOHOB (3aKOH
COXpaHCHHMS MEXaHWYECKOW DJHEPruH, 3aKOH COXpaHEHHWS HWMITylbCa, 3aKOH
BCEMHUPHOTO TATOTEHMS, MEPBBIM 3aKOH TEPMOIMHAMHUKH, 3aKOH COXpaHEHHUS
JNIEKTPUYECKOTO  3apsla, 3aKOH COXPAaHEHHWs JOHEPrUM) W  OrPaHHYEHHOCTD
UCIIONIb30BAaHMSl YAacTHBIX 3aKOHOB; aHAlM3MPOBaTh (M3MYECKHUE MPOLECCHI,
UCTIOJIBb3YSl OCHOBHBIE IIOJIOKEHUS, 3aKOHBI M 3aKOHOMEPHOCTH: OTHOCHUTEJIBHOCTB
MEXaHNYECKOTO JIBI)KEHHS, (POPMYJIbI KMHEMATHKH PaBHOYCKOPEHHOTO JBHMKEHUS,
npeoOpasoBanus ['anmess i CKOPOCTH M IepeMelleHus, TpH 3akoHa HbioToHa,
IOPUHIUI OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO TSTOTEHUs, 3aKOHbI
COXpaHECHHS UMITYJIbCA U MEXaHIMYECKOU YHEPTUH, CBA3b PaOOTHI CHIIBI C N3MEHEHHEM
MEXaHWYECKOW HSHEPIWH, YCIOBHS PABHOBECHS TBEPAOTO TeJa; CBSI3b JABICHHSA
WIEaJbHOTO Ta3a CO CpeAHEH KWHETUYECKOW JIHEPrueu TEeIJIOBOTO ABMKCHHUS U
KOHIICHTPAIle €ro MOJEKYN, CBA3b TEMIIEpaTyphl BEIIeCTBA CO CpemHel
KAHETHYECKOH DSHEprued ero YacTHIl, CBs3b [aBICHUS WACAIBHOTO Ta3a C
KOHIIGHTpAllMe MOJIEKYJl W €ero TeMmIepaTypol, ypaBHeHue Mennaeneena-
Krnanelipona, nepBblif 3aKkOH TEpPMOAMHAMMKH, 3aKOH COXPAHEHHsI JHEPruu B

(bu3UYCCKUi TUKTAHT,
NPaKTHYCCKUE 3aHATHS (B
(dhopMe mpakTHIECKOI
MOJIrOTOBKHM), IPAKTUIECKHUE
paboTsI
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TEIIOBBIX MpOLEccax; 3aKOH COXPAHEHUs IIEKTPHUYECKOro 3apsna, 3akoH KyioHa,
MOTEHIMAIbHOCTh  JJICKTPOCTATHYECKOTO  MONSA,  NPHHIOWI  CYNEPHO3UINH
JNEKTPUYECKUX moJied, 3akoHa Kynona; 3akoHsl OMa a1 ydyacTka HIENH W IS
3aMKHYTOHM 3JIEKTPUUECKON Lienu, 3akoH JDxoyinsa-JleHna, 3aKkoH 3J€KTpOMarHUTHON
MHIYKIUH, TpaBuio JIeHIa, MOCTyIaThl CHENMAIbHON TEOPHH OTHOCHTEIBHOCTH
OWHImTeHA, ypaBHeHHMe OWHIITEHHa st Qorodddexra, TEepBBIl W BTOPOU
noctynatel bopa, mpuHIMN HeompeneneHHOCTH [ei3eHOepra, 3aKOH COXpaHEHUS
3apsizia, MacCOBOI'O YHCJIA M DHEPTHHU B SIEPHBIX PEAKIMAX, 3aKOH PaJUOaKTHBHOIO
pacnana;

6) chopMHPOBAaHHOCTH  YMEHHMH  IIPUMEHSATh  OCHOBOIIOJIATaroIIHe
aCTpPOHOMHMYECKHE TMOHSTHS, TEOPUHM W 3aKOHBI Ui aHaiu3a W OOBsSCHEHHA
(u3MYECKUX TPOIECCOB NPOUCXOJSIIMX Ha 3BE3Jax, B 3BE3JHBIX CHCTEMax, B
MEXKTalakTHYEeCKOH cpejie; IBIKEHHsT HeOECHBIX TeJl, IBOJIIOIMH 3Be3/1 U BeenleHHO;

7)  chOpMHPOBAaHHOCTH yMEHHH HCCIENOBaTh W  aHATU3UPOBATH
pa3HOOOpa3Hble (U3MUYECKHE SBICHHA UM CBOMCTBA OOBEKTOB, IPOBOIMTH
CaMOCTOSATENbHBIEC MCCIICIOBAHNS B PEANbHBIX M JIAOOPATOPHBIX YCIOBUSX, YATATh U
AHATM3MPOBATh XaPAKTEPUCTUKH IIPUOOPOB U YCTPONCTB, OOBACHATH NPHUHIMIBI UX
padoTEI;

8) chopMHPOBaHHOCTH IPEACTABICHWI O METOJAax IIOJNyYCHUS HayIHBIX
ACTPOHOMHMYECKUX 3HAHUI; BIaJICHHE YMEHUSIMH CaMOCTOSTENBHO (OPMYJIHPOBAThH
1enb ucciuenoBaHusi (MPOEKTa), BBIIBUraTh THIOTE3bl Ha OCHOBE 3HAHUSA
OCHOBOIIOJIATAONINX (U3MYECKHX 3aKOHOMEPHOCTEH U 3aKOHOB, IIPOBEPSATH HX
OKCIICPUMCHTAJIBHBIMHU ~ CPEACTBAMU; IIJIaHUPOBATH W IMPOBOJAUTH (l)I/I3I/I‘IeCKI/Ie
OKCICPUMCEHTBI, ONHCHIBATL W AHAJIU3UPOBATH IMMOJYYCHHYIO IIPpU BBIIIOJHCHUN
9KCIIEPUMEHTa HHPOPMAINIO, OTIPEEISITH JOCTOBEPHOCTH MOJTYUYSCHHOTO PE3yIbTaTa;

9) copMHPOBAHHOCTH YMEHUSI PEIIaTh PACUCTHBIC 3a/1a4H C SIBHO 33aHHOU
U HESBHO 3aJaHHON (HU3MUYECKOM MOZENpI0: HAa OCHOBAaHWHU aHANN3a YCIOBHA
BBIOMpATh (IM3MUCCKHE MOJENH, OTBEYAIOMIME TPEOOBAHUSAM 3aJadd, NPHUMEHSITh
(opMyiBl, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJNAThl (U3MUECKHX TEOpPHH TIIpH
WCIIONIb30BaHUN MaTeMaTHYECKUX METOJIOB PEIIeHHUS 3aj]iad, MPOBOANTH PACUETHl Ha
OCHOBAHUH HMEIOMINXCS TaHHBIX, aHAJIU3UPOBATH PE3YIbTAThl U KOPPEKTHPOBATH
METOABI PCHICHUA C YUYCTOM TIOJYUCHHBIX PE3YJIbTATOB; PCIIATh KaYCCTBECHHBIC
3a1aud, TpeOyroue MPUMEHeHU 3HAHUM M3 Pa3HBIX pa3/esioB IIKOJIBHOTO Kypca
(u3MKHY, a TaKKe MHTErpaluy 3HAHUK U3 IPYTHUX MPEIMETOB €CTECTBEHHOHAYYHOIO
[MKJIA: BBICTPAUBATh JIOTMYECKYIO LETIOYKY PACCYXKICHHUI C OMOpOW Ha M3yueHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SIBIICHUS;

10) chopMHupOBaHHOCTH YMEHUH aHAIN3UPOBATH M OLICHUBATH MOCIIEACTBUS
OBITOBOI1 M TPOM3BOJICTBEHHON NIESITEIILHOCTH YEJI0BEKa, CBI3aHHOM ¢ (PU3NIECKUMHU
npoueccamMy, € IO3UIHMH IKOJOTMYECKOHW OEe30MacHOCTH; TPEJCTABICHUH O
panMoOHaJbHOM NPHUPOJONOJIB30BAaHMK, a Takke pa3yMHOM HCIIOJIb30BAHUH
JOCTHKEHUH HayKM M TEXHOJIOTHH JUIS JaJbHEWIIEro pPa3BHTHS YEIOBEYECKOTO
00111eCTBA;

11) oBmageHwe pasTUIHBIMU criocobamu paboTel ¢ WHpOpPMaLHEH
(u3MUeCcKOTro CcoJiepKaHHusi C HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTHH, pa3BUTHE YMEHHMHM KPUTHUYECKOI'O aHaju3a U OLEHKH JOCTOBEPHOCTHU
MoJy4aeMoi nHpOPMAaIny;

12) oBiageHHWE OpPraHU3alMOHHBIMH U II03HABATEIbHBIMH YMEHUSMH
CaMOCTOSATENILHOTO MPUOOpPETEHHs HOBBIX 3HAHUM B IIPOIECCE€ BBHIOJIHEHHS
MPOEKTHBIX U Y4eOHO-MCCIIEA0BATEILCKIX PadOT, YMEHUSIMH paboTaTh B TpyIIE C
BBITIOJTHEHUEM Pa3NIMYHBIX COLMAJBHBIX pOJeH, IIaHUpOBaTh paboTy TPYIIIBL,
panMoHAIBLHO pacIpeaessaTh AeSTeIbHOCTh B HECTAHAAPTHBIX CUTYaLUsX, aJIleKBaTHO
OLICHMBATh BKJAJ KaXJIOTO M3 YYaCTHHKOB TIDYIIIBl B PEIICHHWE PacCcMaTpUBacMOU
npoOIIeMsl;

13) chopmupoBaHHOCTE MOTHBAIMKM K Oyxymed mpodeccHoHaIbHOM
JEATEIIFHOCTH 110 CHENUATBbHOCTAM (PU3NKO-TEXHHIECKOTO TIPOdHIIS.

O6pazoBatenbHbie pe3yiabTaThl O/l «dusuka» B coorBercTBuu ¢ ®I'OC CIIO

u Ha ocHoBe PT'OC COO
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Kon n HaumenoBanue
¢opmMupyeMbIX KOMIIETeHIUH

Paszgen/Tema

Tun oneHOYHBIX
MepONpPUATHIH

OK 01. BeibupaTs ciocoOBI penieHuns 3a1a4 Pasmen 1. Temsr 1.1., 1.2, 1.3

Ipo(heCCHOHATBHO e TeNFHOCTH Pazpmen 2. Temsr 2.1.,2.2., 2.3.

MIPUMEHUTEIHHOK PAa3INIHBIM KOHTEKCTaM Pasnen 3. Temsr 3.1., 3.2., 3.3., 3.4.,
3.5.
Pasnen 4. Temsr 4.1., 4.2.
Pazgen 5. Temsr 5.1.,5.2,, 5.3.
Pasnen 6. Temsr 6.1., 6.2.

OK 02. Ucnonb3oBaTth coBpeMeHHbIe cpenctBa | Pasmen 1. Temsr 1.1., 1.2, 1.3

MOKMCKA, aHaJIU3a U UHTEPIIPEeTalun Paspgen 2. Temnr 2.1.,2.2., 2.3.

nHpopmanuyn nuHdGopmManruoHusie Texuonorun | Paszmen 3. Temsr 3.1, 3.2, 3.3,,

JUTSL BBITTOJTHEHUS 33124 PO eCcCHOHANbHON 34.,35.

NEeSITENIbHOCTH Pasnen 4. Temn1 4.1., 4.2.
Pazmen 5. Temnr 5.1.,5.2., 5.3.
Paznen 6. Temsr 6.1., 6.2.

OK 03. [TmaHupOBaTh ¥ pearTn30BHIBATh Pasmen 1. Temsr 1.1., 1.2, 1.3

co0CTBeHHOCTIPO()ECCHOHATTBHOE H Pazgen 2. Temsr1 2.1., 2.2,, 2.3.

JUYHOCTHOE Pa3BHUTHE, Pasnen 3. Temsr 3.1., 3.2., 3.3.,

MIPEIIPUHIMATEIBCKYIO IEATSIFHOCTD B 3.4., 3.5.

po¢eCCHOHANIBHOI cepe, UCTIONB30BaTh

3HaHUS MO0 (PUHAHCOBOM IPAMOTHOCTH B

PA3JIMYHBIX KU3HEHHBIX

CUTYAITHSIX

OK 04. D¢ddexkTuBHO B3aMOICHCTBOBATh U Pazmen 1. Temsr 1.1.,1.2,1.3

paboTaThB KOJJIEKTUBE U KOMaH[Ie Pazmen 2. Temn1 2.1., 2.2., 2.3.
Pasgen 3. Temnr 3.1., 3.2., 3.3,,
3.4.,35.
Pasnen 4. Temsr 4.1., 4.2.
Paznen 5. Temn1 5.1.,5.2,, 5.3.
Pasnen 6. Temsr 6.1., 6.2.

OK 05. OcymmecTBIATh YCTHYIO U Pasnmen 1. Temsr 1.1., 1.2, 1.3

MMUCHMEHHYI0 KOMMYHHUKAIIHIO Ha Pazgen 2. Temn1 2.1., 2.2., 2.3.

rOCyIapCTBEHHOM si3bIke Poccuiickoit Pasnen 3. Temsr 3.1., 3.2., 3.3.,

Deneparyiy ¢ y9eTOM 0COOCHHOCTEH 3.4., 3.5.

COLMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTa Pazmen 4. Temn1 4.1., 4.2.
Pasmen 5. Temnr 5.1.,5.2., 5.3.
Paspen 6. Temnr 6.1., 6.2.

OK 07. ConeilicTBOBaTh COXPaHEHUIO Paspen 1. Temer 1.1.,1.2, 1.3

OKpYIXKalolIel cpebl, pecypcocOepekeHuto, Pazmen 2. Temsr 2.1.,2.2., 2.3.

MIPUMEHSITh 3HAHWSI 00 M3MEHEHUH KJINMAaTa, Pasgen 3. Temsr 3.1., 3.2., 3.3,

TIPHUHITUITEI OEPEXIIMBOTO MTPOU3BOJICTRA, 3.4., 35.

3¢ (GeKTHBHO AEHCTBOBAThH B YpE3BBIYATHBIX Pasznen 4. Temn1 4.1., 4.2.

CUTYalUAX Pasnen 6. Tems1 6.1., 6.2.

MK 1.1.

PICKTPHUICCKOI'O U DJICKTPOMEXAaHUYCCKOT'O 060pyﬂ0BaHI/I${

BrmonHsaTh ornepanuu IO TEXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO n PEMOHTY

- YCTHBIH OIIPOC;

- (ponTamBHEIHA
o11poc;

-  OLICHKa
KOHTPOJIbHBIX PadoT;

- HaOIIoZCHHUE 3a
XOJOM BBIITIOJIHCHUS
J1a00paTOPHBIX padoT;

- OICHKa
BBITIOJTHEHHS
nmabopaTOpHEIX padoT;

- OLICHKA
MIPAKTUYECKUX padoT
(pemeHust
Ka4CCTBCHHBIX,
pacUETHBIX,
npo¢heCCHOHATIBHO
OpPHEHTHPOBAHHBIX
3a/1ay);

- OIICHKA TECTOBBLIX
3aJIaHNM;

- HaOroneHue 3a
XOJIOM BBITTOJTHEHHS
HHIUBUIYATbHBIX
MIPOEKTOB U OIICHKA
BBIMTOTHEHHBIX
MIPOEKTOB;

= BBITIOJTHCHHEC

JK3aMEHAIIHOHHBIX
3aJaHuN
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