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1. HOACHUTEJIBHASA 3AIINCKA

1.1. OO0mas xapakTepucTHKAa MPOrpamMMbl y4eOHOI0 npeaMeTa

dusnka Kak HayKa o HanboJiee 00IMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAYECTBE YIECOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpeE.
HIkonbHBIA Kypc GU3MKH - CHCTEMOOOpa3yloIUil UIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTHBHOE
npuMeHeHHe (pU3NIecKUX 3HAHUH ONpeAessieT XapaKkTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT Ui
B cdepe SHEPreTHKH, TPAaHCIIOpPTa, OCBOCHUS KOCMOCA, IMOJYYECHHUS HOBBIX MaTEPHAJIOB C
3aJaHHBIMH CBOMCTBaMH U Apyrux. M3yueHne Gpu3nkn BHOCUT OCHOBHOM BKJIaJ] B JOPMUPOBAHHUE
€CTECTBEHHO-HAyYHOH KapTUHBI MHpa OOydaromuxcs, B (OPMHUPOBAHHWE YMEHHUH HMPUMEHSAThH
HAaYYHBIH METOJ MMO3HAHUS IPY BHINOJIHEHUN MU YI€OHBIX HCCICIOBaHNH.

Jlnst 6a30BOro ypoBHSI Kypca (PM3MKH - 3TO HCIOJIb30BAaHUE CHUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPHIE B MporpamMme no (pusuke
00BbEeTMHEHB! B OOILIMI CHHCOK YYEHMUYECKHX MPAaKTUYECKHX paboT. BbiieneHue B ykazaHHOM
nepevyHe J1abopaTopHBIX padoT, MPOBOAMMBIX JJIsI KOHTPOJSE M OIEHKH, OCYHIECTBISETCS
yJacTHHKaMH 00pa3oBaTENIFHOTO TIpolecca HCXOIs W3 OCOOCHHOCTEH IUIAHWPOBAaHHSA U
ocHamieHus kabuwHeta ¢usuku. I[lpm 3TOM oOecmeumBaeTcs OBJIAJICHHE OOYYAOIIMMUCS
YMEHHUSIMU TIPOBOJIUTH KOCBEHHBIC H3MEPEHHs, HCCICIOBAaHMS 3aBUCHMOCTEH (U3UUECKUX
BEJINYMH W TIOCTAaHOBKY OTIBITOB I10 MTPOBEPKE MPEIOKCHHBIX THITOTE3.

1.2. MecTo npeagMeTa B CTPYKTYpe OCHOBHOI Mpo(ecCHOHAIBLHOI 00pa30BaTeJbHOM
NPOrpaMMmblI

Pabouass mporpamma  ydeOHOro TpeaMeTa  SBISETCS ~ O0S3aTENbHOW  YaCThIO
00111e00pa30BaTEIBLHOTO ITUKJIA OCHOBHOM MpodeccroHaaIbHOM 00pa30BaTeIbHON MTPOTrpaMMBbI 110
cnenuansHocTd 38.02.08 Toprosoe neno.

[Iporpamma ydebHoro nmpeamera coctaieHa B cootBerctBur ¢ @I'OC COO u ®OIT COO
B YaCTH OMpeeNICHUs] COJEp>KaHusl U TpeOOBaHWU K pe3yabTaTaM €ro OCBOCHHUS, a TaKXKe Ha
OCHOBE XAapaKTEePUCTUKH IJIAHUPYEMBIX pE3yJIbTaTOB JIyXOBHO-HPAaBCTBEHHOTO pPa3BUTHUA,
BOCIIUTAHUSI W COIMAIIM3AINUA OOYy4aroOUINXCs, MPEACTaBICHHOW B (QeaepalbHON MporpaMme
BOCIIUTaHHUSI M B COOTBETCTBUM C (DOPMUPYEMBIMH JIMUYHOCTHBIMHU pe3yjbTaTaMu padoueit
POrpaMMbl BOCITUTAHHUS 110 CTICIIHATIEHOCTH.

[Ipeamer BxomuT B oOs3arenbHyo mpeameTHyro obnacte ®I'OC COO «EcrecTBeHHO-
Hay4YHBIC TPEIMETHI» U U3y4daeTcs Ha 0a30BOM YpOBHE.

1.3. Ilesn n3y4yeHust y4eOHOro npeamera

OCHOBHBIMU TEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

— (opmupoBaHNe WHTEpeca M CTPEMIICHUS OOyYaIOUIUXCS K HAyYHOMY H3YUEHHUIO MPHUPOJIEI,
pa3BUTHE WX WHTEIUICKTYAJLHBIX U TBOPYECKUX CITOCOOHOCTEH;

— pa3BUTHE TPEACTABICHUI O HAydyHOM METOJe TO3HaHHS u  (QopMHpOBaAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM;

— ¢opMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yabTaTa H3yu4eHUsI OCHOB CTPOCHUS MAaTEPUH
1 (yHIAMEHTAIBHBIX 3aKOHOB (PU3HKHU;

— d¢opMupoBaHUe YMEHHI OOBSICHATH SBICHHUS C WCIONIH30BAaHHEM (U3UYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;



— (opmupoBaHuE MPECTaBICHUN O posid (GU3UKHU AJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJOTH. JlocTHKeHne 3THX 11esei o0ecriednBaeTcs pelieHueM CIIeAYIOMINX 3a/1a4
B IIpOIIeCcCe U3YUCHHS Kypca (PU3KUKH Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

— NMpUOOpPETEHNE CUCTEMbI 3HaHUI 00 00UTNX PHU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJEKYJISpHYI0 (U3UKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

— (QopmupoBaHuE YMEHUU MPUMEHSTh TEOPETUUYECKHE 3HAHUS AJ1 OOBsSCHEHUS (U3NYECKUX
SIBJICHUH B IPUPOJIE U IJIsl TPUHATUSA IPAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

— OCBOCHHE CIOCOOOB pEIIECHUs PA3IMYHBIX 33734 C SBHO 33aJaHHOW (hHU3MUECKON MOJEINbIo,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3JaHHEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBHSIM 33]1a4H;

— ToHMMaHue (U3HYECKUX OCHOB U TMPHUHIUIOB JEUCTBUS TEXHHUUYECKUX YCTPOWUCTB H
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

— OBJAJEHHE METOJAaMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUA M TPOBEACHHUS (UINUECKUX
SKCIIEPUMEHTOB, aHalW3a M HWHTEpHIpeTanuu HHpOpMaluM, OmpeAeseHuss IOCTOBEPHOCTH
IIOJIyYEHHOTO pE3yJIbTaTa;

— CO3J1aHWE YCIOBUH Uil Pa3BUTHUS YMEHUH MPOEKTHO-HCCIEN0BATEIbCKOM, TBOPYECKOH
JESATENBHOCTH.

1.4. Ilnanupyemble pe3yJbTaThl OCBOCHUSA Y4eOHOI0 MpeaMeTa:

B pamkax mporpammbl yueOHOro mpeaMera 0OYy4arolMMHCS OCBaWBAIOTCS JMYHOCTHBIE,
MeTaIpeAMETHBIC U TIPEAMETHBIC PE3yIbTaThl B COOTBETCTBHH C TpeboBanusmMu ®I'OC cpennero
obmiero oOpaszoBanmsi: nuyHocTHRIE (JI), Metanpenmernsle (M), mpenMeTHbie Juisi 06a30BOTO
ypoBas (I1), u yenybrennoco yposus (I1y).

Tak >xe mpeamMeT criocodcTByeT (POPMUPOBAHHIO U PA3BUTUIO OOIIMX KOMIETEHIIUH:
OK 02. Hcnonws3oBaTh COBPEMEHHBIE CpEACTBA TMOMCKA, aHaIW3a W WHTEPIpPETaLNU
uH(pOopMaIui, 1 HTHPOPMAIIMOHHBIC TEXHOJIOTHH JIJIsl BBIMOTHEHHS 33134 IPO(ECCUOHATBLHOM
JeATEIbHOCTH;
OK 04. DddexTrBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;
OK 05. Ocy1iecTBaATh YCTHYIO U MUCBMEHHYI0O KOMMYHHMKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTa,
OK 09. Ilonws3oBarbcsi mpoecCHOHATBHON TOKYMEHTAIMed Ha TOCYJapCTBEHHOM W
WHOCTPAHHOM SI3bIKaX.
JIMYHOCTHBIE PE3YJIBTATBI
rpakIaHCKOE BOCIIUTAHHUE:
JI1 - cpopMHUpPOBAHHOCTH TPAKIAHCKOW TMO3ZHMIIMM OOYYArOMIErocs KakK aKTUBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;
JI2 - oco3HaHHWE€ CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)XKCHHE 3aKOHA |
IPaBOMNOPSJIKA;
JI3 - npuHsATHE TPAAUIMOHHBIX HAIMOHAIbHBIX, OOIIEYETOBEUYECKUX TyMAHHUCTUYECKUX W
JEMOKPAaTUYECKUX LIEHHOCTEN;
JI4 - roTOBHOCTb MHPOTUBOCTOSATH HJAEOJIOTMH HKCTPEMH3Ma, HAIMOHATU3Ma, KceHo(oOuw,
JUCKPUMHHAIIUY TI0 COLMATbHBIM, PETUTHO3HBIM, PACOBBIM, HAIUOHAJILHBIM IIPU3HAKAM;
JI5 - TOTOBHOCTH BECTHM COBMECTHYIO JAEATEIbHOCTh B MHTEpECcax TIpa)JIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUH B ILIKOJIE U JETCKO-IOHOIIECKUX OpraHU3alusiX;
JI6 - ymeHue B3auMO/IeCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C MX PYHKIMSIMU
Y HAa3HAYCHUEM;
JI7 - rOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JESATEILHOCTH;

NATPHOTHYECKOE BOCIIUTAHHE:

JI8 - chopMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKOW UACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;



JI9 - IeHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U MPUPOTHOMY
HACJICTUIO, TTaMSATHUKaM, OOEBBIM TOJBUTAaM U TPYAOBBIM JOCTHKCHHSIM HApOJa, TPAIUIUSIM
HapoaoB Poccun; noctmkenusam Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYAE;
JI1I0 - wupeiiHast yOeXJEHHOCTh, TOTOBHOCTh K chyxkeHHio OrTedecTBYy W €ro 3aliuTe,
OTBETCTBEHHOCTb 3a €T0 CYAL0Y;
JAYXOBHO-HPABCTBEHHOE BOCTIMTAHHUE:

JI11 - oco3HaHMe TyXOBHBIX LIEHHOCTENW POCCUMCKOTO HAPOa;
JI12 - chopMUpOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THYECKOTO TIOBEICHUS;
JI13 - ctocoOHOCTH OLICHUBATh CUTYAITUIO U TPHHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;
JI14 - oco3HaHMe TUYHOTO BKJIaJIa B TIOCTPOSHUE YCTOMUHUBOTO OYIYIIIETO;
JI15 - OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTENSIM U (MJIM) IPYTUM YIEHaM CEMbH, CO3JJaHUIO
CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEH CEMEHWHOW >KM3HHM B COOTBETCTBHUU C
TpaguuusaMu HapoaoB Poccuu;

3CTETHYECKOE BOCIIHUTAHME:
JI.16 - acTeTnyeckoe OTHOIICHHE K MHPY, BKIIIOUasi ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ U OOIIECTBEHHBIX OTHOIIICHHUI;
JI.17 - ctocoOHOCTh BOCTIPUHUMATH PA3IMYHBIC BUIBI HCKYCCTBA, TPAIUIIUN H TBOPYECTBO CBOETO
Y JPYTUX HApOJOB, OIIYIIATh SMOLIMOHAIBHOE BO3/ICHICTBHE UCKYCCTBA;
JI.18 - yOexxaeHHOCTh B 3HAYMMOCTH IS JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO U MHUPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIUNA U HAPOJHOTO TBOPUECTBA;
JI.L19 - TOTOBHOCTh K CaMOBBIPQXXCHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE MPOSBIISTH
Ka4yeCcTBa TBOPUYECKOMN JIMYHOCTH;

¢usznyeckoe BocnuTanme, popMmupoBaHue KYJbTYPbI 310POBbS U 3MOIUOHAIBHOIO

OJ1aronoJyyms:

JL.20 - cdopMUPOBaHHOCTh 3A0POBOTO M Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOIO
OTHONICHUSI K CBOEMY 3/10POBbIO;

JI.21 - nmoTtpebHOCT B  (U3UYECKOM  COBEPIICHCTBOBAHUM, 3aHATHIX  CIOPTHBHO-

03JI0pPOBUTEIILHOM AESTEIBHOCTHIO;
JI.22 - akTUBHOE HEMPHUATUE BPEIHBIX MPUBBIUEK U MHBIX ()OPM MPUINHEHUS Bpeaa QPU3HIECKOMY
Y TICUXUYECKOMY 3/I0POBBIO;

TPYAOBOE BOCIIUTAHHE:
J1.23 - rOTOBHOCTB K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBA, TPYAOIIO0HUE;
JI.24 - rOTOBHOCTb K aKTUBHOM JEATENBHOCTH TEXHOJIOTMUYECKOM U COLMAIbHON HANIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO ESTEIbHOCTb;
JI.25 - uHTEepec K pazauuHbIM chepaM NMpodecCHOHANBHON AEATENIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOODP OymyIei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HECHHBIC TIJIaHbI,
JI.26 - TOTOBHOCTB M CIIOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
JKU3HU;

IKOJIOTHYeCKOe BOCIINTAHHE:
J1.27 - chopMUpPOBAaHHOCTH AKOJOTHYECKON KyJIbTYphl, NMOHUMAHHUE BIUSHUS COLUAIBHO-
PKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00aTBbHOTO XapaKTepa HKOJIOTHYECKUX TTPOOIIeM;
JI.28 - miaHUpOBaHME M OCYILIECTBICHHUE ACUCTBUH B OKpYXAalOIIEH Cpele Ha OCHOBE 3HAHMSA
1eyeld yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;
J1.29 - akTUBHOE HENpUATUE ACHUCTBUN, TPUHOCSIIUX BPEJ OKpYXKaloLIeh cpee;
JIL.30 - yMmeHMe TPOTHO3UPOBATH  HEOIArONMPHUSATHBIE  DKOJIOTMYECKHUE  IOCIIEICTBHS
MPEANPUHUMAEMBIX AEHCTBUM, IPEAOTBPALIATh UX;
JI.31 - pacmmpeHue onbiTa JeATeIbHOCTH SKOJOTMYECKON HAPaBIEHHOCTH;

HeHHOCTH HAYYHOI'0 NO3HAHHUS:



JI1.32 - chopMupoBaHHOCTP MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHajore KyJIbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

JI.33 - coBepIIEHCTBOBAaHUE A3BIKOBOM M YUTATEIBCKOM KYJIbTYpPBbI KaK CPECTBA B3aUMOIECHCTBUS
MEXy JIFOJIbMU U TIO3HAHHS MUPA;

JI.34 - oco3HaHME LIEHHOCTU HAayYHOW NEATENBHOCTH, TOTOBHOCTh OCYLIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATEILCKYIO ACSITEIBHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornyeckue aeicTBuA:
M1 - camocrosTensHO (HOPMYITHPOBATH M AKTyaIM3UPOBATH MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;
M2 - ycTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHHUSI JUISI CPABHEHUS, KIacCU(PUKAIIH U
00001IeHNS;
M3 - onpenenATh LeNu AeSTENbHOCTH, 3a/1aBaTh NapaMETPhbl U KPUTEPUH UX JOCTHKECHHUS;
M4 - BBIABIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pACCMaTPUBAEMBbIX SIBICHUSAX;
MS - BHOCHTH KOPPEKTHBBI B JESTEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OLICHUBATh PUCKU MOCIIEICTBUN JeSTENbHOCTH;
M6 - pa3BUBaTh KPEAaTHBHOE MBIIUICHUE MIPH PEIICHUN KU3HEHHBIX TPOOIIEM;

Ba3oBble ucciaenoBarejabLcKue AeiicTBUA:
M7 - BnajeTh HaBBIKAMH Y4e€OHO-HCCIIEOBATENLCKOW M MPOEKTHOW ACSITENbHOCTH, HaBBIKAMHU
paspenieHus npooiem;
MS - crmocoOHOCTH U TOTOBHOCTH K CAMOCTOSITEIHbHOMY ITOUCKY METO/IOB PEUICHUS MPAKTUYSCKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHHUS;
M9 - oBnaneHue BHAAMH JIEATETLHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPHPETALNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MIPU CO3/1aHUU
y4€OHBIX U COIUAIBHBIX TPOEKTOB;
MI10 - ¢opmupoBaHue HAy4YHOTO THWIIA MBIIUICHHUS, BJIAJACHUE HAYYHOH TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATUSIMHU U METOJAMU;
MI1 - craBuTh U HopMyaupOBaTh COOCTBEHHBIC 3a/ladyd B 00pa30BaTEIbHOU JCATEIHLHOCTH U
YKU3HEHHBIX CUTYALHUX;
MI12 - BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBS3M M AaKTyaJU3WpOBaTh 3a/ayy, BBIABUTaTh
TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apTryMEHTBI Il JOKa3aTelIbCTBA CBOMX YTBEPKJCHUMN, 33/1aBATh
napaMeTpbl U KPUTEPUU PEIICHMUS,
M13 - ananu3upoBaTh NOJIYYCHHBIE B XOE PEIICHUS 3a7a4l PE3YJIbTaThl, KPUTHUECKHU OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSX;
M14 - naBaTh OLICHKY HOBBIM CUTYAITUsIM, OLICHUBATh TPHOOPETEHHBIN OIIBIT;
MI15 - pa3pabaThiBaTh IJIaH PEIICHUS TPOOIEMBI C YIETOM aHAIM3a UMEIOIINUXCS MaTeprUaIbHbIX
Y HEMaTepHUaIbHBIX PECYPCOB;
MI16 - ocymiecTBIATh IICJICHANPABICHHBIN MOUCK TEPEHOCa CPEACTB U CIOCOOOB JIEHCTBHS B
po(hecCHOHATBHYIO CPey;
MI17 - ymeTh TEpPEHOCHUTh 3HAHUS B I[IO3HABATEIBHYID W TPAKTUYECKYIO 00JacTu
KU3ZHEACITEIbHOCTH;
MI18 - yMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTeH;
M19 - BeIABUTaTH HOBBIE UJIEU, TTPEAJIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHHUS;
M20 - cTaBuTh IpoOIEMBI U 337241, JOTYCKAIONNE ATbTCPHATUBHBIC PEIICHUS;

Padorta ¢ undopmanmeii:
M21 - BnameTs HaBBIKAMHM TOJydyeHUS HMHPOPMAIMM U3 HUCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATU3AIMI0 W HUHTEPIPETAIUIO
uH(pOpMallMU Pa3INYHBIX BUIOB U (OPM MPEICTABICHUS;



M?22 - co3maBaTh TEKCTHl B Pa3IMYHBIX (hopMaTax C y4yeTOM Ha3HauYeHHsI WH(OpPMAIUU U €
[EJIeBOM ayAWTOPHH, BBIOWpas ONTHUMAIbHYIO (QOpMYy TPEIACTABICHUS W BHU3yaIU3allud
(mpe3eHTanus, Tabinila, cXemMa 1 IpyTue);
M23 - oneHHBaTh AOCTOBEPHOCTD, JISTHTUMHOCTh MH(POPMALIMHU, €€ COOTBETCTBUE MPABOBBIM H
MOpaTbHO-3THUYECKUM HOpPMaM;
M?24 - ucnonb30BaTh CpeACTBa MH(DOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH TpHU
pelIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHMU3AIMOHHBIX 3a7ad C COOJ0JEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€301IaCHOCTH, THTHEHBI, PECypcoCcOepekeHus], IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;
M25 - BnazeTh HaBBIKAMU pACIO3HABAaHUS M 3alIUThl WHpOpMalUWU, HHPOPMALUOHHOM
0€30MacHOCTH JIUYHOCTH.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eliCTBUSA

OO01menune:
M26 - ocymiecTBIsATh KOMMYHHKAILIUU BO BCeX cepax KU3HU;
M27 - pacmno3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHHS, MOHUMATh 3HAYCHUE COIMATbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHITKYA KOHMIUKTHBIX CHTYAIIH U CMATYaTh KOH(INKTHI,
M28 - BazieTh pa3aMIHBIMU CIIOCO0AMU OOIIEHUS U B3aMMOICHCTBHS; apTyMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(JIMKTHBIC CUTYAIUH;
M29 - pa3BepHYTO M JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHS C MCIOIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

CoBMecTHasi 1€ATEJbHOCTD:
M30 - moHUMAaTh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAaHHOW U MHAMBHIYAIbHON paOOTHI,
M31 - BbIOMpATh TEMATUKy M METOIbI COBMECTHBIX JEHCTBUN C y4€TOM OOIIUX WHTEPECOB, U
BO3MO>KHOCTEH Ka)kJI0T0 4j€Ha KOJUIEKTHUBA;
M32 - npuHMMaTh €M COBMECTHOM NESITEIbHOCTH, OPraHW30BBIBATH M KOOPJIMHHUPOBATH
JEHCTBUS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM C YYETOM MHEHUI
YYaCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;
M33 - onieHHBaTh Ka4eCTBO CBOETO BKJIA/Ia U KAXKIOTO YYaCTHUKA KOMAaHIbI B OOIIUIT pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPHUSIM;
M34 - npennaraThb HOBBIE MPOEKTHI, OLEHUBATH UJIEU C MO3ULIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;
M35 - KOOpPAMHHUPOBATH M BHINOIHATH PabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
M36 - ocymecTBIATh NO3UTHBHOE CTPATETMUYECKOE IIOBEIECHHUE B pA3IUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHBIe yHUBepPCcAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranuszauus:
M37 - caMOCTOSTENbHO OCYIIECTBIATH MO3HABATEILHYIO ACATEIbHOCTD, BBIBIATH MPOOIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B OOpPa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYALUX;
M38 - caMOCTOSATETHEHO COCTABIIATH IJIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;
M39 - naBaTh OLIEHKY HOBBIM CUTYallUsIM;
M40 - paciupsTh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
M41 - nenatb 0CO3HAaHHBIN BBIOODP, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;
M42 - ouleHUBaTh MPUOOPETEHHBIN OIIBIT;
M43 - cioco6¢cTBOBaTh (hOPMHUPOBAHUIO U TIPOSIBIICHHUIO MTUPOKOM IPYIUIIMK B Pa3HBIX 00IacTsIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIA YPOBEHb;

CaMOKOHTPOJIb:
M44 - naBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACSITEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;



M45 - BnaneTh HaBBIKAMU TIO3HABATEIHLHON pedICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUMA

Y MBICIIUTENbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;

M46 - ncnonb30BaTh MpUeMbl pedIECKCUU AJI OLIEHKU CUTYaIllH, BHIOOpa BEPHOTO PEIICHMUS,

M47 - ymeTh OLICHMBATh PUCKUA U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHHUIO;
IMOLMOHAJILHLIA HHTEJIEKT:

M48 — chopMHUPOBAHHOCTh CaMOCO3HAHUS, BKIIIOYAIOIIETO CIOCOOHOCTh IOHHMATh CBOE

SMOILIMOHAIBHOE COCTOSHUE, BUAETh HANpaBICHHUS pPAa3BUTHS COOCTBEHHOM 3MOLMOHAIBHON

cdepsl, ObITH YBEpEHHBIM B cebe;

M49 - chopMupOoBaHHOCTh CaMOPETyJWPOBAHUS, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHUE

NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEICHHE, CIOCOOHOCTh aJalTUPOBATHCS K

SMOILIMOHATBHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

M50 - chopMHPOBAaHHOCTH BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHHIO

HeIM M yClexy, ONTUMHU3M, HHHUIMATUBHOCTb, YMEHHE JACHCTBOBaTh, MCXOAS M3 CBOMX

BO3MOXKHOCTEI;

MS51 - chopMHpPOBaHHOCTh SMIMATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AYMOITMOHAIBHOE

COCTOSTHUE JAPYTUX, YYUTHIBATH €r0 MPHU OCYIICCTBICHUU KOMMYHHKAIIUH, CIIOCOOHOCTH K

COUYYBCTBHIO U CONEPEKNBAHUIO;

M52 - chopMUPOBAHHOCTh COLMATBHBIX HABHIKOB, BKIIFOYAIONIUX CIHOCOOHOCTH BBICTPAaWBATh

OTHOUICHHUS C APYTUMHU JIIOJAbMHU, 3a00TUTHCS, TIPOSBIATH HHTEPEC U pa3peliaTh KOHQIUKTHI;
IIpunsiTue cedst U APyrux:

MS53 - npuHUMAaTh ce0sl, MTOHUMAasi CBOM HEJIOCTATKH M IOCTOMHCTBA;

M54 - npuHUMaTh MOTHUBBI U ApTYMEHTBI IPYTUX JII0JIEH MPU aHAJIU3€E PE3YJIbTATOB ACSITEIbHOCTH;

M55 - mpu3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OIITHOKY;

MS56 - pa3BUBaTh CIIOCOOHOCTH BHJIETh MUP C TIO3HIIMH JPYTOr0 YeIOBEKA.

INPEIMETHBIE PE3YJIbTATbHI

[To yuebHoMy mpeamery "®usuka" (6a30BbI YpOBEHB) TpeOOBaHUS K TMPEIMETHBIM
pe3yabTaTaM OCBOCHHUsS 6a30BOr0 Kypca (PM3UKU JOJKHBI OTPAXKaTh:

I11- chopMHUpOBAaHHOCTH TIPEACTABJICHHH O POIW W MecTe (U3UKH U aCTPOHOMHH B
COBPEMEHHOM Hay4YHOH KapTHHE MHpa, O CHCTeMOooOpa3ymoomeidl ponu (U3MKH B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTHH, O BKJIaJIe POCCUNCKUX U 3apYOEKHBIX
y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH; TOHUMaHUE (PU3NUECKOH CYIIIHOCTH HAOI0JaeMbIX SBJICHHHA
MUKpOMHpA, MaKpOMUpAa W Meramupa; [OHHMaHUE€ pOJIM aCTPOHOMHHM B MPaKTUYECKON
NeSITeIbHOCTH YeJIOBeKa M JaJbHEHIIEM HayYHO-TEXHHMYECKOM pPa3BUTHH, POIU (PU3MKH B
dbopMupoBaHUM Kpyrozopa U (yHKIMOHAJIBHON TPaAaMOTHOCTH 4YelOBEKa JJIsl pEelIeHUs
NPaKTUYECKHX 3a/1a4;

[12- chopmupoBaHHOCTH YMEHHN pacmo3HaBaTh (U3HUYECKUE SBICHUS (MPOIECCHI) H
OOBSICHATh WX HAa OCHOBE U3YYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE NBH)KEHUE, CBOOOJHOE MajJeHUE Tell, JBM)KEHUE IO OKPYKHOCTH, MHEPLHUA,
B3aUMOJICIiCTBHE Tel, KojeOaTeabHOe JABIKEHHE, Pe30HAHC, BOJHOBOE IBIDKEHUE; TUPy3Hs,
OpOYHOBCKOE JABHM)KEHHE, CTPOEHHUE >KMJIKOCTEH M TBEpIBIX TeN, U3MEHEHHEe oO0beMa Tel Mpu
HarpeBaHuu (OXJAXKACHUH), TEIJIOBOE pPAaBHOBECHE, HCHApeHHe, KOHJEHCAlus, IJIaBlICHHE,
KpUCTAJIJIM3aUsl, KHUIIEHHWE, BIAXHOCTh BO3/yXa, CBSI3b CpEAHEW KWHETHYECKOW SHEpruu
TETIOBOTO JBIIKEHHSI MOJIEKYJI C aOCONIOTHOM TeMIepaTypol, MOBBILIICHNUE JaBICHUS ra3a MpH
€ro HarpeBaHUU B 3aKPbHITOM COCYyJE, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHUS ra3a B
U30IPOLIECcCax; MIEKTPU3ALU TN, B3aUMOICHCTBHE 3aps 0B, HArpeBaHUE MPOBOJHHUKA C TOKOM,
B3aMMOJICHICTBIE MAarHUTOB, 3JEKTPOMAarHUTHAas WHAYKLMS, ACWCTBUE MAarHUTHOTO MOJS Ha
IOPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIC KoJeOaHWsS M BOJIHBIL,
NpsIMOJIMHEHHOE  pacHpoCTpaHEHUWE CBETa, OTpPaKEeHUEe, MpeNoMIIeHHe, HHTephepeHIns,
TUQpakuus U MONApU3aAIMs CBETa, TUCIEPCHs CBeTa; (OTOIIEKTPUUECKUN >PQEeKT, CBETOBOE
JaBJICHUE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJOpPOJAA, €CTECTBEHHAas U
UCKYCCTBEHHAs PalHOAKTUBHOCTD;




[13- BiageHWe OCHOBOMOJAralOIUMU (DU3HMUECKUMU TOHSATUSMU U BEITUYMHAMH,
XapaKTepU3YIOMUMH (U3MUYECKHE TMPOLECChl (CBSI3aHHBIMH C MEXAaHUYECKUM JBUIKCHHEM,
B3aMMOJICHCTBHEM TeJI, MEXaHUYECKUMHU KOJEOAHWSAMHU M BOJHAMM;, ATOMHO-MOJEKYJISPHBIM
CTPOCHHMEM BEILECTBA, TEIUIOBHIMU MPOLECCAMU; JJIEKTPUUECKUM M MarHUTHBIM TOJIAMH,
JNEKTPUYECKUM TOKOM, DSJIEKTPOMAarHUTHBIMU KOJEOaHHUSAMU M BOJHAMHU; ONTHUYECKUMHU
SIBJICHUSIMU; KBAHTOBBIMU SIBJICHUSIMU, CTPOCHHEM aTOMa U aTOMHOTO $]Ipa, PaJU0aKTUBHOCTHIO);
BJIQJICHHE  OCHOBOIOJIATalOIIMMU  AaCTPOHOMHYECKMMM  TOHSATUSMH,  O3BOJIAIOIIUMU
XapakTepU30BaTh MPOLECCHI, MPOMCXOSIIME Ha 3Be3JaX, B 3BE3IHBIX CHUCTEMax, B
MEXTaJIaKTHIECKOM cpefie; IBMKEHNE HeOECHBIX TeJ, SBOJIOIHIO 3Be3/] U BeeneHHoi;

[T4- BnameHne 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH (3aKOH BCEMUPHOTO TSITOTCHUS,
I, IT u III 3akoHBl HpIOTOHA, 3aKOH COXpPAHEHUS MEXAHWYECKOW DHEPTrHM, 3aKOH COXPaHEHHUS
UMITYJIbCA, MPUHLUIN CYNEPHO3UIUU CHUJ, MPUHIUII PABHONPABHOCTH HHEPLHUATIBHBIX CHUCTEM
OTCYETa; MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHIO CTPOEHUS BELIECTBA, ra30BbI€ 3aKOHBI, MEPBBIN
3aKOH TEPMOJMHAMUKH; 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsana, 3akoH Kyrnona, 3akon Oma
JUIs1 y4acTKa 1enu, 3akoH OMa JJ1s1 MOJTHOM 3JIEKTPUYECKOM 1enu, 3aKoH [xoynsd - JIeHia, 3akoH
ANIEKTPOMATHUTHOM WHAYKIIMU, 3aKOH COXPAHEHUS HHEPruu, 3aKOH MPSIMOJIUHEUHOIO
pacnpocTpaHeHus CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMIICHHUS CBETA; 3aKOH COXPaHEHUS
SHEPTrUM, 3aKOH COXPAHEHUs HUMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMsI MacCOBOTO 4YHMCia, MOCTyIaThl bopa, 3aK0H pao0aKTHBHOIO paclaja); yBEpeHHOe
HCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH Mpy aHaln3e (PU3NIEeCKUX SBJICHHUH U MPOIECCOB;

[15- ymeHue yuuTHIBaTH TpaHUIBl NPUMEHEHHUS W3YYEHHBIX (PU3UUYECKUX MOJeINeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl CUCTEMa OTCUETa, UACAIbHBIN ra3; MOAEIIU CTPOCHHUS ra30B,
KUAKOCTEN U TBEPJIBIX TEJ, TOUSUHBIH AIEKTPUUYECKUH 3apsl, sAepHas MOJENb aTOMa, HYKJIOHHAs
MO/JIeIh ATOMHOTO SIJIpa MPU pelieHU: PU3NIECKUX 33/1a4;

[16- BrageHne OCHOBHBIMH METOJAMU HAYYHOI'O IMO3HAHUS, UCIOJIb3YEMBbIMU B (HU3UKE:
MPOBOAMTH MPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3UYECKMX BEIUYMH, BHIOMpas ONMTUMAaTbHBIN
crocod M3MEepeHHs] U HUCIOJIb3YyS H3BECTHBIE METOJbI OLICHKH MOTPEIIHOCTeH H3MEpEeHUI,
MPOBOAMTH HCCIECNOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYMH C HCIOIH30BAHUEM IPSIMBIX
U3MEpEHUl, OOBSICHATH IMOJY4YEHHbIE PE3YyNbTaThl, HUCIONb3YsI (PU3NYECKUE TEOPHH, 3aKOHBI U
MOHSTHS, W JeJaTh BBIBOJBI; COONIONATh TpaBuia O€30MacHOro TpyAa MpH MPOBENCHUU
UCCJIEIOBAaHUM B paMKax y4eOHOTO SKCIIEpUMEHTa U y4eOHO-UCCIIeI0BATEIbCKON AEeATeIbHOCTH
C HWCIOJIb30BaHUEM MH(PPOBBIX HM3MEPUTENBHBIX YCTPOUCTB U J1TaOOPATOPHOrO OO0OPYIOBAHMUS;
c(OpMUPOBAHHOCTH MPEACTABIEHUHN 0 METOJaX MOJYyUYEHUS HAyYHBIX ACTPOHOMUYECKUX 3HAHUM;

I17- copMHpOBaHHOCTH YMEHHS peIllaTh pacueTHBIC 33a4H C SBHO 3a/laHHON (PU3NYECKOI
MOJIEJIbIO, UCIIONB3Ys (PU3MUYECKHE 3aKOHBI M MPHUHIIMIIBI; Ha OCHOBE aHaju3a YCIOBHUS 3ajaud
BBIOMPATh (PU3UUECKYIO MOJAEIb, BELICIATH (PU3MUYecKre BEIMYUHBI M (POPMYIIbI, HEOOXOAUMBIE
JUIsL €€ pEeLIeHUs, MPOBOAUTH PacyeThl U OIEHUBATh PEATbHOCTb MOJIYYEHHOIO 3HAUYEHHUS
dbu3MUYecKOl  BEIMYMHBI, pemaTh  KAueCTBEHHBIC  3aJaud, BBICTpauWBas  JIOTUYECKHU
HENPOTUBOPEUHUBYIO LIEMIOYKY PACCYXACHUN C OMIOPON HA M3YUEHHBIE 3aKOHbI, 3AaKOHOMEPHOCTH U
dbuznyecKue SIBICHMUS;

[18- chopmupoBaHHOCT, yMEHHS TNPUMEHSATh MOJYYEHHbIE 3HAHUA [UISI OOBSICHEHUS
YCIIOBUHM NPOTEKaHUsT GU3UUYECKUX SIBICHUN B IPUPOJIC U IJISl IPUHSATHS IPAKTHUSCKUX PEIICHHIA
B TIOBCEIHEBHOW JKM3HM JUIsi oOecredeHus: 0e30MacHOCTH MpU OOpamieHuH C OBITOBBIMU
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHECHHS 3J0POBbSI M COOIOJICHUS HOPM
9KOJIOTHYECKOT0 TMOBEJCHHS B OKpYKalolllel cpejie; MOHUMaHUe HEOOXOAUMOCTH MPUMEHEHUS
TOCTHKEHUH (PU3UKU U TEXHOJIOTUHN JJI PAlIMOHAIBHOTO IPUPOIOTIONH30BAHHS;

I19- cdopMupoBaHHOCT, COOCTBEHHOW TIO3UIIMM 110 OTHOIICHHIO K (Pu3ndYecKoin
uH(pOpMaIlMK, TOJy4aeMON U3 pa3HBIX HWCTOYHUKOB, YMEHHH UCIOIB30BaTh HU(PPOBBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMALMU; pPa3BUTUE YMEHHMH KPUTHYECKOT'O aHajlu3a IOIydaeMon
nHpopmanuu;

[110- oBnageHue ymMeHUsIMH pabOTaTh B TPYIIE C BBIMOJTHEHUEM PA3IMYHBIX COIUATBHBIX



poJei, TUIaHWUpOBaTh pabOTy TPYNIbI, PANWOHAIBHO paCIpEeNeNiaTh JEATEIHOCTh B
HECTAaHAAPTHBIX CUTYallMsX, aJeKBaTHO OLEHMBATH BKJAJ KaXJIOTO W3 YYACTHHKOB TPYIIIHI B
peleHne paccMaTpuBaeMOi POOIIeMBI,

I111- oBnagenue (chopMUPOBAHHOCTH MPEICTABICHHI) MPABUIIAMU 3aHCH (PU3NIECKUX
dbopmyn penbedHO-TOUCUHOM cucTeMbl 0003HaueHuH JI. bpaiins (s ciaensix u cnaboBUIAIINX
00yJaromuxcs).

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEMETA

2.1. O6bem y4eOHOro npeaMeTa U BUAbI y4eOHOH padoThI

By yueOHoi padoThl O0bem yacoB
O6beM mporpaMMbl y4eOHOTO IpeameTa (BCero) 78
B T.4.
BO B3aMMOJICVICTBUH C MPEMNOIABATEIEM: 78
BT. Y.
— YPOKH, JEKIIUU 56
— MPaKTUYECKUE 3aHATHUS, JJADOpaTOpPHbIE 22
WNuanBuayanpHbId poekT (na/ner)™*
KOHCYJIbTaIllu!
[TpomesxyTounas arrecrauus B popme AudpdepeHIMPOBAHHOIO 3a4eTa




2.2. Copep:xkanue yueOHOro npeamera «Ouznka

Pu3uKka ¥ METOAbI HAYYHOI'0 IO3HAHMA.

®usznka - Hayka 0 nmpupozae. HaydHnble MeTOABI MO3HAHUSA OKPYKAIOILErO0 MHUpa. POJb SKCIEpUMEHTa U TEOPUH B MPOLECCE MO3HAHMS NPUPOIBL.
DKCIEpUMEHT B (DU3UKE.

MogenupoBanue pusnueckux sBieHu u npoueccoB. Hayunsie runoressl. @usnueckue 3aK0HbI U TEOPUU. ['paHUIIBI IPUMEHUMOCTH (PU3HYECKUX
3aKOHOB. [IpuHIMI COOTBETCTBUS.

Posib 1 MecTo (pu3nKu B GOPMUPOBAHUN COBPEMEHHOW HAYYHOM KapTHHBI MUPA, B IPAKTUUECKOM EATETbHOCTH JIIOACH.

JeMoHcTpanuu.

Amnaiorossle 1 IU(PPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Mexanuka.

Kunemaruka

Mexanundeckoe nBuxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMkKeHUsA. Cucrema orcyera. TpaekTopusi.

[Tepemenienue, CkOpocThb (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUAIbHOM TOUKH, UX MMPOEKIIMH HAa OCH CUCTEMbI KOOpAHHAT.
CrnosxeHune nepeMenieHni U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSMONIMHEHHOE ABIKeHUe. [ paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHSI, TyTH U MEePEMEIECHUs
MaTepHaHBHOﬁ TOYKHU OT BPCMCHU.

CBoOonHOe mageHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneliHoe qBUKEeHUE. [[BHKEHNE MaTepUAIbHON TOYKH 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, IMHEHHAA
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHUuyeckue ycTporCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUOMETD, IBUKEHHE CHAPSII0B, IIEMHbIE U pEMEHHbIE TIEpeJayu.

JeMoHcTpanmu.

MOI[CJIB CHUCTCMBI OTCUCTA, UJJTIOCTpAUA KHHCMATUYCCKUX XaPAKTCPUCTHUK ABHUIKCHUS.

[IpeoOpa3oBaHue ABUKECHHN ¢ UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBuxeHus Tena, OpoIeHHOro MO0/ YIJIOM K TOPU30HTY M TOPU30OHTAIBHO.

W3mepenue ycKopeHHst CBOOOTHOTO MaeHUSI.

Hanpasnenue ckopocTy Mpu ABUKEHUU 10 OKPYKHOCTH.

Y4yeHUYEeCKU SKCTIEPUMEHT, JTaOOpaTOPHBIE PaOOTHI



N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIEHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXy MYTSAMH, IPONHJIEHHBIMU TEJIOM 3a IOCJIE0BATEIbHbBIE PABHBIE IPOMEKYTKI BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBH>)KEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenue nBUKEHUs IAPUKA B BI3KOU JKUKOCTH.

W3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

JuHnamuka.

[Tpuniun otHocutensHocTH ['anunes. [lepsiii 3akoH HetoToHA. THEpUMAIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuina. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa 1151 MatepuaibHOM TOUKK. TpeTunii 3akoH HproTOHA 17151 MaTepUalibHBIX
TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl TpeHus (mokosi, ckosbkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cwila TPEeHHMS CKOJIBXKEHUS M CHJIA TPEHMs IOKOS.
Koaddunument tpenus. Cuna conpoTUBICHUS MTPU IBUKEHUH TeJa B )KUJKOCTH WUJIH rase.

[ToctynarenbHoe U BpaliaTeabHOE JBUKEHHE a0COIIOTHO TBEPAOIO Tela.

MoOMEHT Cuiibl OTHOCUTENBHO OCH BpaileHusd. [1nedo cumbl. Y cnoBus paBHOBECUS TBEPAOTO Tea.

TexHudeckne ycTpoNCTBa U MPAKTUYECKOE TPUMEHEHNE: MTOAIINITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHcTpauuu.

SIBneHue MHEpLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

Crnosxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECUsI TBEPAOro Teyla. Buibl paBHOBECHS.

YdeHn4ecKkuil SKCIIEpUMEHT, 1abopaTopHbIe pabOThI

W3yuenne nBmxeHust Opycka Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00paslie, OT UX J1e(OpMallHH.



UccnepoBanue ycnoBuid paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAILCHHUS.

3aK0OHBI COXpAHEHHS B MEXaHHKE.

NmMnynbsc MaTepuanbHOM TOUKH (TEa), CHCTEMbI MaTepUaIbHbIX TOUeK. VIMITyJIbC CHIIBI M KU3MEHEHUE UMITYJIbCA Tella. 3aKOH COXPaHEHHUS UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunerndeckast sHeprusi MaTepuaibHON TOUkH. Teopema 00 M3BMEHEHUH KHHETUYECKOW SHEPTHH.

[TorenunansHas sHeprus. [loreHunansHas sHEprus ynpyro aehopMupoBaHHON NpyxuHbL. [loTeHIManbHas sHeprus Tejaa BOIM3U MOBEPXHOCTU
3emiu.

[ToTeHnManbHbBIC U HEMOTEHITMABHBIE CUJIBL. CBS3b pa0OTHI HEMIOTCHIIMATBHBIX CHII C H3MEHEHHEM MEXaHMYEeCKOW YHEPTHH CHUCTEMBI Tell. 3aKOH
COXpaHEHHUS MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuYecKre yCTpONCTBA U MPAKTUUECKOE IPUMEHEHUE: BOJIOMET, KOTIEP, MPY>KUHHBIA MTUCTOJIET, IBUKEHUE PAKET.

JleMoHcTpanum.

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE IBUXEHUE.

[Tepexon mOTEHITMATBHOM SHEPTHH B KUHETUYECKYIO i OOPATHO.

YdeHn4ecKkuil SKCIIEpUMEHT, 1abopaTOpHbIe pabOThHI

N3ydenne abCOMIOTHO HEYNPYTOTO yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI ¢ K3MEHEHUEM MEXaHUYECKOW SHEPTUu Tella Ha MPUMEPE PACTSKEHUsST PE3UHOBOTO KIyTa.

MouJiekyasipHasi pU3UKa U TEPMOJUHAMHUKA.

OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TEOPUH.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETHYSCKON TEOpUH W WX ONBITHOE 00OCHOBaHHME. bpoyHoBckoe amxeHue. Hudbdysus. Xapakrep
JBUKEHMS U B3aUMOJICHCTBHS YaCTHI] BellecTBa. MoJienu CTpOeHus Ta30B, KUAKOCTEH U TBEPbIX Tl U 0ObSICHEHHE CBOICTB BellleCTBAa HA OCHOBE
3TUX Mojenel. Macca u pazmepsl mosiekyi. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

Tennosoe paBHOBecue. TeMieparypa u ee usmepenue. lllkana remneparyp Lienscus.

Mogens uneansHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOpUH HACAIBHOro ra3za. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpeqHENl KMHETHUUECKON dHEPIuu TEIUIOBOro ABMXKEHMs yacThll rasa. Illkama temnepatyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHnneneesa-
Knaneiipona. 3akon [lanbroHa. M3ompormecchl B HACalbHOM Ta3e C IMOCTOSIHHBIM KOJIHYECTBOM BemiecTBa. [ paduueckoe mpencraBieHue



M30TPOLIECCOB: N30TepMa, U30X0pa, U300apa.

TexHu4eckre yCTpOHWCTBA U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapOMETD.

JleMoHcTpanuuu.

OmnbITHI, TOKa3bIBAOIINE JUCKPETHOE CTPOSHHUE BELIeCcTBa, (poTorpaduu MOJIEKYJ OPraHUYEeCKUX COeTMHEHUH.

OmnbrTel 110 UG GY3UN KUTKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbita llTepHa.

OnbITHL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHS.

Monens, HUTIOCTpUpPYIOLIas MPUPOLY JaBIECHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MPOLECCHI.

YdeHn4ecKkuil SKCIIepUMEHT, 1abopaTopHbIe paboThI

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEHH 00beMa KOMHATHI, JaBJICHHS U TEMIIEPAaTyphl BO3AyXa B HEM.
HccnenoBanue 3aBUCUMOCTH MEXly TApAMETPAMH COCTOSTHUS Pa3peKEHHOr0 rasa.

OCHOBBI TEPMOAMHAMUKH.

Tepmoannamuueckas cuctemMa. BHyTpeHHssS SHEprus TepMOJAMHAMUYECKON CUCTEMBI U CIIOCOOBI ee n3MeHeHus. KonnuecTBo TerioTel U padora.
BHyTpeHHs1 SHeprus OAHOATOMHOIO UJCAIBHOrO ra3a. Buapl Temonepenayu: TEIUIONPOBOJHOCTh, KOHBEKIMS, H3JIy4eHUE. Y IeJbHas
TEIJIOEMKOCTh BellecTBa. KoMuecTBO TEIIOTHI TPU TEIJIONEpeaaye.

[TonsaTue 06 anuadbarHoM nporiecce. [1epBbiii 3aKoH TepMoarHAMUKH. [[ppuMeHeHne epBoro 3aKkoHa TEPMOIMHAMUKH K U3ompoueccaMm. I'papuueckas
MHTepHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B MpUpoIe.

Tennossie MmammHbL. [I[pUHIAIIBL qeHCTBUS TETUIOBBIX MaliiH. [IpeoOpa3zoBanust 3HEPTUH B TEIUIOBBIX MaruHax. Koad pumueHT none3Horo AeicTBUs
teroBoi mammHbL. [{ukin Kapao u ero koadduimeHT noyie3Horo AeicTBus. IKOJOTUUECKHUE MPOOJIEMBI TETUIOIHEPTETHKH.

TexHuueckre ycTpoiHCTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTaTeNlb BHYTPEHHETO CropaHusi, ObITOBON XONOAMIbHUK, KOHIUIIHOHED.
JleMoHcTpanum.

W3meHeHne BHYTpEHHEHN SHEPruu Tela MpU COBEPIICHUN PadOThI: BBUIET MPOOKH U3 OYTHUIKH MO ACHCTBUEM CKATOTO BO3/AyXa, HarpeBaHue sQgupa
B JIATYHHOM TpyOKe ImyTeM TpeHHsl (BUACOAEMOHCTPALIUSA).

N3MmeHeHne BHYTpEHHEN 3HEPTUH (TEMIIEpATyphl) Tejla IPU TEIUIoNepeiade.

OmnpIT o aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTATEJIsl.



YdeHn4ecKuil SKCIIEpUMEHT, 1abopaTopHbIe paboThI

N3mepenue yaenbHOu TeIIOEMKOCTH.

ArperaTHble COCTOSIHUSA BellecTBa. ®a30Bble Mepexoabl.

[TapoobpazoBanue u koHaeHcanwus. Vcmapenue u kumneHue. AGCOMIOTHAS U OTHOCHUTEIbHAS BIAXKHOCTH BO3ayxa. HacwleHHBIN map. Y nenbHas
TeIioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphbl KUIIEHUS OT J1aBJICHUSI.

TBepnoe temo. Kpucrammmueckue u amopdHble Tena. AHU3OTPOINUS CBOWCTB KpUCTAWIOB. JKumkue kpucTtauibl. COBpEeMEHHBIE MaTepUaIbI.
[TnaBneHue u KpucraumM3anus. Y aenpHas TerioTa miasineHus. CyomuManms.

YpaBHEeHHE TEIJIOBOTO OajlaHca.

TexHuyeckrne yCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M IICUXPOMETP, KAJOPUMETP, TEXHOJIOTHUU MOJYYEHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

JleMoHcTpanuu.

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue npyu NoHWKEHHOM JAaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habntoienne HarpeBaHus U IJIaBICHUS KPUCTAITMYECKOTO BeulecTBa. JleMoHcTpalus KpucTauioB.

YyeHn4YecKuii SKCIIEPUMEHT, JJabopaTopHbIe paboThl I3MepeHne OTHOCUTEIBLHOM BIQKHOCTH BO3IyXa.

DJIEKTPOAMHAMHUKA.

DJIEKTPOCTATHKA.

OnexTpu3anus Tei. DIEeKTpUUecKuid 3apsa. J{Ba BUa 3JeKTpUUECKUX 3apsiioB. [IpoBOJHUKY, IUANEKTPUKH U MTOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3aps/a.

B3anmoneiicteue 3apsanoB. 3akoH Kynona. TodedHbI 3JIEKTpUUYECKUN 3apsia. DieKkTpuueckoe mnoiie. HampspkeHHOCTh 3JEKTPUYECKOTrO IMOJIA.
[IpuHUMN cynepno3unuu JIEKTPUUECKUX MoJeH. JINHUYM HaNpsSy)KEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snextpoctatnueckoro mnoss. Ilorennuman. Paznocts morennuanoB. [IpoBOAHMKKM M JHUAIEKTPUKH B DIEKTPOCTATHUECKOM IIOJIE.
JlusnekTpudeckass IPOHULIAEMOCTb.

OnexrpoeMkocTh. KoHieHCaTOp. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHJIEHCATopa.

TexHu4ecKre yCTPOUCTBA U MPAKTHUECKOE PUMEHEHHUE: AIEKTPOCKOIL, SIIEKTPOMETP, IIEKTPOCTATUUECKAs 3alUTa, 3a3EMIICHUE AIEKTPOIIPUOOPOB,
KOH/JIEHCATOP, KONMMPOBAJIbHBIN ammapar, CTPyUHbINA IPUHTED.

JleMoHcTpanuuu.



Y CTpOUCTBO U NPUHIUIT ACUCTBUSA 3JIEKTPOMETPA.

B3auMozeicTBrue HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JIE 3apsSyKEHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKAas 3alIUTa.

JINDIIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCHMOCTB IEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOPa OT IUIOIIAAN TUIACTHH, PACCTOSIHUS MEXAY HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.
OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

YdeHn4ecKuil SKCIIepUMEHT, 1abopaTopHbIe paboThI

N3mepenue 31eKTpoeMKOCTH KOHIEHCATOpa.

IocTossHHBIN JjIeKTPUYecKHil TOK. TokHM B pas/IMYHBIX cpeaax.

DNEeKTpUYECKUl TOK. Y CJIOBUS CYILIECTBOBAHUS AJIEKTpUuecKoro Toka. Microunuku Toka. Cuna Toka. [1oCTOSIHHBIHN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka LEenu.

DneKTpruYecKoe CONPOTUBIIEHUE. Y IENbHOE CONPOTUBIIEHNE BemlecTBa. [locaenoBarensHoe, napamienbHOE, CMEIIAHHOE COEJUHEHNE POBOJHUKOB.
Pabota snekTpuueckoro Toka. 3akoH Jxoyns-JIlenia. MOIHOCTD 37E€KTPUIECKOTO TOKA.

DNEeKTPOABMKYIAs CHJla U BHYTPEHHEE CONMPOTUBICHUE UCTOYHKKA ToKa. 3akoH Oma Jj1sl TIOJIHOM (3aMKHYTOM) deKkTprudeckoi 1enu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJIIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTbD.
DnexTpuuecKkuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOOCTBEHHAs M TPUMECHAs! IPOBOAMMOCTh OJTYIPOBOIHUKOB. CBOiCTBa p-n-niepexoza. [loaynpoBoHUKOBBIE TPHOOPHI.
DJIEKTPUYECKUH TOK B pACTBOPAX M PACIIaBaX AIEKTPOJIUTOB. DJICKTPOJIUTHUECKAS TUCCOLUALINS. DIEKTPOIIHU3.

DJIEKTPUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monnus. [lnazma.

TexHuueckrue ycTporWcTBa U MPAaKTHUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, NCTOUHUKU TOKA, 3JIEKTPOHArpeBaTE/IbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHS, BAKYYMHBIN U0/, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIA U0,
raJbBaHUKA.

JleMoHcTpauuu.

N3mepenne cuiibl TOKa U HAIPSHKCHUS.

3aBUCHMOCTb CONPOTUBIICHUS LIMJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUTOIIA/IA TONEPEYHOr0 CEYEHUsl U MaTepuaa.

CMeniaHHOE COEJUHEHHNE TPOBOJHUKOB.



[Ipsmoe n3MepeHue >MeKTPOABMKYIIeH ciiibl. KopoTkoe 3aMbIKaHue ralbBaHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.
3aBUCUMOCTH COPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Y4yeHU4YeCKU SKCTIEPUMEHT, JTaO0OpaTOPHBIE PaOOTHI

W3ydyeHne cMeIIaHHOTO COeTUHEHUS PE3UCTOPOB.

W3mepenue 3eKTpoABMKYIIEeH CHiIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUSI.

HaGmonenue anekrposnusa.

MexnpeaMeTHbIe CBA3U.

N3zyuenmne kypca (pu3uKu 0a30BOr0 YPOBHS OCYIIECTBISIETCS C YUETOM COACPIKATENbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTEMAaTHKH,
OMO0JIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIe TIOHATHS, CBA3aHHbIE C U3YUYEHHEM METOJI0OB HAayYHOIrO MO3HAHUS: ABJIEHUE, HAYYHBIN (DaKT, rumoresa, (pu3nueckas BeIUYHHA,
3aKOH, TEOpHSs, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

MareMartuka: pemeHrue CUCTEMbI YpaBHEHUH, JIMHeWHAs PyHKIUsA, Tapadoa, runepoona, ux rpad)Ku ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIIMU HA OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.
Buonorusi: MmexaHudeckoe IBMKEHUE B XKHUBOW mpupoze, 1uddy3us, 0cMOC, TEIUIOOOMEH KUBBIX OPTaHU3MOB (BHUIbI TEIUIONEPEIaun, TEIIOBOE
paBHOBECHE), SJCKTPUUECKUE SBJICHUS B )KUBOM MPUPO/IE.

XuUMUS: TUCKPETHOE CTPOCHHE BEIECTBAa, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOWMCTBA TBEPIBIX TEI,
KHJIKOCTEH U ra30B, AIEKTPHUUECKUE CBOMCTBA METAJIIOB, AIEKTPOIUTHYECKAs JUCCOMALINS, TaIbBAHUKA.

['eorpadusi: B1axxHOCTh BO3/IyXa, BETPBI, 0apOMETp, TEPMOMETP.

TexHonorus: nmpeodbpazoBaHUE JABMKEHUH C HCIOJIB30BAHMEM MEXAHM3MOB, YYET TPEHHsS B TEXHHKE, MOIIMIHUKHA, WCIOJIb30BaHHE 3aKOHA
COXPaHEHHUs HMIYyJIbca B TEXHUKE (pakeTa, BOJAOMET U JPYrHe), JBUTraTellb BHYTPEHHErO CrOpaHus, MmapoBasl TypOHHA, ObITOBON XOJIOIMIBHUK,
KOHIUIIOHEP, TEXHOJIOTUU TMOJIY4YeHHs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHCJIE HAaHOMATEpUAJIOB, U HAHOTEXHOJOTHH, 3JIEKTpOCTaTUYeCKas
3aluTa, 3a3€MJIEHHE SJIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBIN NMPUHTEP, dJIEKTPOHArpeBaTeNbHbIE NMPUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHUKa.

JIeKTPOANHAMHUKA.
MarautHoe noJie. DJIeKTPOMATHUTHAS UHIYKIHS.



IlocTostHHbIE MarHUTHL. B3auMonaelcTBUE NOCTOSHHBIX MarHUTOB. MarautHoe nose. Bexkrop marmuTHOM MHAyKumu. [IpuHmmn cynepnosunuu
MarHuTHBIX noneu. JIunun MarautHo# nHaykuuu. KapTuHa TMHUN MAarHUTHON MHAYKIIMU TOJIS MOCTOSIHHBIX MAarHUTOB.

MarnuTHO€e 1oJie MPOBOJAHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIMHA MarHUTHOTO MOJISl JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKU ¢ TOKOM. OmnbIT Dpcrena. BzanmoaelicTere mpoBOAHMKOB ¢ TOKOM.

Cuna Amrnepa, ee MOJyJib U HallpaBJICHUE.

Cuna Jlopennia, ee Moy/b M HampaBlieHHe. [[BrkeHne 3apsoKeHHON YacTHUIBI B OJTHOPOJHOM MarHUTHOM 1one. Pabota cubl Jlopenta.

SIBiieHME PNEKTPOMArHUTHOW MHIAYKUMH. [I0TOK BEKTOpa MAarHUTHON WHIYKIMHU. DJIEKTPOABUXKYIAS CUJIa MHAYKIHUH. 3aKOH AJEKTPOMArHUTHOM
unaykiuu dapanes.

Buxpesoe anexkrpruueckoe nosue. DIeKTPOABUKYILAs CHUIa MHAYKIUN B IPOBOJIHUKE, IBHXKYIIEMCS MOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.
IIpaBuio Jlenna.

NHnykTUBHOCTD. SIBJCHUE CAMOMHAYKIIMHU. DIEKTPOJBIKYIIAs CHUJIa CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckne ycTporuCTBa U IPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE MAarHUTBIL, AJIEKTPOMATHUTBI, 3JIEKTPOIBUTATEINb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUL, THAYKIIMOHHAS M1€Yb.

JleMoHcTpanum.

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHYY MHIYKUIMYA MarHUTHOTO TIOJISL.

B3aumMozeincTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

HerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBrieHME FIEKTPOMArHUTHOW UHAYKIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBHKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.

SIBneHue CaMOMHIYKIUH.

YdeHu4ecKuil SKCIIEPUMEHT, JabopaTOpHbIe padOoThI.

N3yuenne MarHuTHOTO MOJIsL KATYLIKH C TOKOM.

WccnepoBanue necTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.



HccnenoBanue siBI€HUS AIEKTPOMarHUTHOM MHTYKIUH.

Kose0anus u BOJIHBI.

MexaHu4ecKkue U 3J1eKTPOMATHUTHBIE KOJIeOaHuS.

KonebarenbHas cucrema. CBoOOAHBIE MeXxaHUUecKue kojeOanus. ['apmonnueckue konebanus. Ilepros, yactora, ammntyaa u ¢asza KojaeOaHHi.
[IpyxuHHBIA MasSTHUK. MaTeMaTUYeCKHi MasTHUK. YpaBHCHHE TapMOHWYECKUX KojeOanuil. [IpeBpaiieHne SHEPrHH NpPU TaPMOHHYECKHUX
KOJIEOAHUSX.

KonebarenbHblil KOHTYp. CBOOOAHBIE 2IEKTPOMArHUTHBIE KOJIEOAHUS B UICAIbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUUECKUMHU U
JIEKTPOMarHuTHBIMH KosnebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUH B UJI€ATIbHOM KO0JI1€0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KonedaHusax. BeiHy K eHHbIe MexaHHnuecKue Koebanus. PezoHanc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHBIE KOJIeOaHMUS.
Ilepemennbiil Tok. CHHYCOMAIBHBINA NTEPEMEHHBIN TOK. MOLIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepeaada U NOTpeOICHNE AIEKTPUUECKON SHEPTHH. DKOJOTHUECKUE PUCKU MIPH MPOU3BOACTBE FIEKTPOIHEPTHH.
KynbTypa ncrosb30BaHus 2IEKTPOIHEPT UM B IOBCEIHEBHOM XKU3HU.

TexHHUECKHE yCTPONCTBA U MMPAKTHYECKOE IPUMEHEHHE: DJICKTPUUECKUN 3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHHUH JIEKTpoIepesay.
JleMoHcTpanum.

HccnenoBanue nmapamMeTpoB KojieOaTEIbHOM CUCTEMBI (TIPYKUHHBIN MJIM MAaTEMAaTHYECKUI MasTHUK ).

Habmronenue 3aTyxaronmx Koiebanui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOaHUH.

HaGmonenue pe3oHanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUs. OT BPEMEHH) JUIs DJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3oHaHc nipy nocnenoBaTenbHOM COCIMHEHUH PE3UCTOPA, KaTyIIKH HHIYKTUBHOCTH U KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPONIEpEIadH.

Y4yeHUYeCKU SKCTIEPUMEHT, JTaOOpaTOPHBIE PaOOTHI

HccnenoBanue 3aBUCUMOCTH NEPHOA MAJIbIX KOJICOAHUH Ipy3a HA HUTH OT JUIMHBI HUTH U MACChI Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIENH U3 ITOCJIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHU U PE3UCTOpA.

Mexanu4yeckue U 3J1eKTPOMATHUTHBIE BOJIHBI.

MexaHnuecknue BOJIHBI, yclloBus pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHMs M JUIMHA BOJHBIL. llonepeunble U Mpo10JIbHBIE BOJIHBIL.
WuTepdepeniys u audpaxiius MEXaHUYECKHX BOJIH.



3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBL. Y CIIOBUS U3JIy4EHUs AIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHrtanus BekTopos E, B, v B 3J1€eKTpOMarHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)XXCHUE, PeIOMIICHHE, MOoNsIpu3amus, audpaxius, nateppepeHius. CKOpoCTh 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 371eKTPOMarHUTHBIX BOJH. [I[puMeHeHNEe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIBI pauoOCBA3U U TEIEBUACHUS. Pagronokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHudeckrne ycTpoNCTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIBTPAa3BYKOBasl JUArHOCTHKA B TEXHHUKE M MEIMIIMHE,
paznap, paIMoONpUEMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-mneus.

JleMoHcTpanuuu.

OO6pa3oBaHue U pacIpoOCTpaHEHHUE TONIEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecst Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxeHus U NpeIOMICHUS MEXaHUIECKUX BOJIH.

Ha6mronenue nnrepdepeHiny u audpakiini MEXaHUHIECKUX BOJTH.

3BYKOBOI pe30HaHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMITJIUTYION ¥ 9acTOTOM KOJIeOaHMiA.

HccnenoBanune cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpeoMIIeHHe, ospu3anus, tudpakuus, nHTephepeHIus.

Onruka.

I'eomerpuueckas onrtuka. [IpsamonuHeliHOE pacIpoOCTpaHEHUE CBETA B OMHOPOAHOM cpene. JIyd cBera. TouedHblii HICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300pakeHni B IIIOCKOM 3epKaje.

[Ipenominenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MmoKa3aTenb npeaomienus. [TomHoe BHyTpeHHee oTpaxkenue. [lpeaenbHblil yron
ITOJIHOTO BHYTPEHHETO OTPAKECHHUSL.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonue 1 paccenBaroniue JUH3bl. ToHKas auH3a. DOKYCHOE PacCTOSHUE W ONTHYECKas CHiia TOHKOW JUH3BI. [locTpoeHne n300pakeHnid B
coOMparoImux ¥ paccenBaronux JMH3ax. Gopmysa TOHKOU JIMH3BL. Y BETUYCHHE, 1aBaeMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

Bonnosas ontuka. Marepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS HAOMIOACHNSI MAKCUMYMOB U MUHUMYMOB B HHTEep(hEpEeHIINOHHON
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakmus cera. JudpakiuoHHas pemieTka. Y clIoBHE HAOTIOACHHS TJIaBHBIX MAaKCUMYMOB TPH IMaJeHUM MOHOXPOMATHYECKOTO CBETa Ha

IU(PPAaKIHOHHYIO PEIIETKY.



[Tonspusanus ceera.

TexHuveckre ycTpoicTBa U MPaKTHYECKOE MPUMEHEHHE: 0OUKH, Jymna, (oToarmnapar, MPOSKIIMOHHBIH anmapar, MUKPOCKOII, TEJIECKOTII, BOJIOKOHHAs
OITHKA, TUPPAKITUOHHAS PEUIETKA, MTOISPOUI.

JleMoHcTpanuuu.

[IpssMonuHEITHOE pacpocTpaHeHne, OTpaKEHUE U TIpesioMyieHue cBeTa. OnTHYecKkue mpruoopHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojenb CBETOBOIA.

HccnenoBanue CBOMCTB M300pakeHUM B JIMH3aX.

Moaenu MUKpPOCKOIIA, TeJIECKONa.

HaGmonenue naTepdepeHIum cBera.

Habmtonenue nudpaxnuu cera.

Habmonenue aucnepcuu cBera.

ITosnydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITNOHHON PEIICTKH.

Habmoienue nonsipusanuu cBera.

Y4yeHU4YeCKUd SKCTIEPUMEHT, JTaOOpaTOPHBIE PaOOTHI

N3mepenne nokazaresns MpeoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB U300payKEeHHIA B JIMH3AX.

Habmonenue aucnepcuu cBera.

OcCHOBBI cTICNMATBHON TEOPUH OTHOCHTEJILHOCTH.

I'panu1pl IPUMEHNMOCTH KJIacCHUECKON MexaHUKU. [locTynarsl criennanbHOW TEOPUH OTHOCUTEIBHOCTH: MHBAPHUAHTHOCTh MOZYJIsI CKOPOCTH CBETA
B BaKyyMe, PUHITUIT OTHOCUTEIbHOCTH DUHINTEHHA.

OTHOCHUTENBHOCTDh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

KBanToBas pusuka.

DJIeMeHThl KBAHTOBOM ONTHKH

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €ro0 YaCTOTOH. DHEPrusi U UMIYJIbC (POTOHA.

Otkpeitue u uccnenoBanue pororddexra. Onpitel A.I'. Ctonerosa. 3akons! porodddekra. YpaBHenue DiiHmreitHa 11t poTorddexra. "KpacHas
rpanuna” gotorddexra.



Hasnenue ceera. Onbitel I1.H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHu4eckre yCTpoicTBa U MPAKTHYECKOE IPUMEHEHNE: (OTOITEMEHT, (POTOAATUHK, COTHEUHAas OaTapesi, CBETOIHO.

JleMoHcTpanuuu.

dotordPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHENIHETO GoTodhdeKTa.

CBeTOaUOI.

Connevnas 6arapes.

CrtpoeHue aToma.

Mouens aroma Tomcona. OmbiTel Pesepdopaa o paccesauto & -wactun. [Tnanerapuas mozens aroma. [loctynarsr bopa. M3ayueHne U MOTIOMCHUE
(OTOHOB TpU TMEepexo/ie aToMa C OJHOI0 YPOBHS SHEPTrUH Ha Apyrol. Bunel cnektpoB. CieKTp ypoBHEH SHEPIHH aTOMa BOJOPOAA.

BonnoBesle cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JIyUYEHUE.

TexHUYECKHE YCTPOMCTBA U MTPAKTUUECKOE TPUMEHEHNE: CIIEKTPAIbHBIN aHaIHU3 (CTIEKTPOCKOM ), Ja3ep, KBAHTOBBI KOMITHIOTED.
JleMoHcTpanum.

Mopenb onbiTa Pezepdopra.

Omnpenenenne JIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeHyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

YdeHn4ecKuil SKCTIIEpUMEHT, Ja0opaTOpHbIe padOoTHI.

HabntoneHue nuHeuaToro crnekrpa.

ATOMHOE sIApO.

OKCIIEPUMEHTBI, J10Ka3bIBAIOLIUE CIOXKHOCTh CTpoeHHs sapa. OTKpbITHE pannoakTHBHOCTH. OmnbIThl Pezepdopna mo ompeneneHuro cocrasa
pannoakTUBHOTO n3nydeHus. CBoiicTBa anb(a-, 6era-, raMMa-u3i1ydyeHus. BiausHue paguoakTHBHOCTH Ha )KUBbBIE OPTraHU3MBI.

OTtkpbITHE TIPOTOHA M HeWTpoHa. HykimonHas Mmonens siapa ['eitzen6epra-MBanenko. 3apsin siapa. MaccoBoe uncio siapa. M30Tomsl.
Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3nydeHue. 3aKoH paJuoakTUBHOTO pacIaia.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepuslii peaktop. Tepmosaaepusbiii cuaTe3. [IpodiaeMbl 1 NEPCHEKTUBHI SASPHON SHEPTETUKH. DKOJIOTUYECKHE aCTIEKTHI SIIEPHOI SHEPTeTUKH.



OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

MeTobl HaOIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

®dynnameHTaIbHBIE B3auMoAeHcTBUSA. EAMHCTBO (hr3nyeckoil KapTUHBI MUpA.

TexHuveckue yCTpoicTBa U MPaKTHUECKOE IPUMEHEHHUE: T03UMETp, kKamepa BuibcoHa, siiepHbIii peakTop, aroMHast bomoa.

JleMoHcTpanum.

CueTynK HOHM3HUPYIOLIUX YACTHII.

Y4yeHUYeCKU SKCTIEPUMEHT, JTaO0OpaTOPHBIE PaOOTHI

HccnenoBanue TpekoB 9acTuil (110 TOTOBBIM GoTorpadusim).

DJIeMeHTBbI ACTPOHOMMH U ACTPO(PHU3UKH.

Oransl pa3BUTHA acTpOHOMHUH. [IpHuKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Be3anoro veb6a. Co3Besnus, spKue 3B€3/bl, IJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cuctema.

Comnue. ConHeyHas akTUBHOCTh. MicTounnk sHeprun ConHIa U 3Be3/1. 3B€3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpaMmma "crieKTpaabHbINA Kacc
- CBETUMOCTH". 3B€3/1bl IJIaBHOW MOCJIEIOBATEILHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTB' ISl 3B€3]1 IJIaBHOM MOCien0BaTeIbHOCTU. BHyTpeHHEe
cTpoeHue 3Be311. COBpeMEHHbIE TPEACTABICHHS O MPOUCXO0KACHUH U 3BOOIMH COJIHIIA U 3B€3/1. DTaIlbl )KU3HU 3BE31.

Muineunsiit [1yTe - Hamia ["anaktuka. [lonoxxenune u neuxenue Coinnia B ['anaktuke. Tunbl ranakTuk. PaguoraiakTuku u kBazapsl. UepHbIe AbIPHI B
siIpax rajJjakTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa60:ma. Paz6eranue ranaktuk. Teopust Bonbmioro B3psiBa. PenukToBoe n3nydeHue.

MacmrabHast cTpykTypa Beenennoil. Meraranaktuka.

Hepermennsie mpo0i1eMbl aCTPOHOMUH.

Yyenndeckue HaOIIOAEHUS.

Habntoienusi HEBOOPYKEHHBIM TIJ1a30M C HCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX MPHJIOKEHUN ISl ONpeNieleHHs] TOJ0KEHUsI HeOECHbIX 0ObEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3usi CEeBEPHOTO MOTYIIAPUs U IPKUE 3BE3/IbI.

Ha6monenus B reneckon JIynsl, mutaner, Maeunoro [TyTu.

O6o0maroiiee MOBTOPEHHE.

Posnb hu3uKH 1 aCTPOHOMHUH B SKOHOMHYECKON, TEXHOJIOTHUECKON, COLIMANBHOM M 3THYECKOH cepax NesTeTbHOCTH YeJI0OBEeKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHUU B COBPEMEHHON HAy4YHOU KapTHHE MHpa, POJib (pu3nueckoi Teopun B OPMHUPOBAHUY MPEICTABICHUH 0 PU3HMUECKON KapTHHE MUPA,
MeCTO (PU3NUECKO KapTUHBI MUPA B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUHA O IPUPO/IE.



MexnpeaMeTHbIe CBA3H.

N3zyuenmne kypca (pu3MKu 0a30BOr0 YPOBHSI OCYIIECTBISIETCS C YUYETOM COAEPIKATENbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTEMAaTHKH,
OMO0JIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MexIpeaMeTHbIe MOHATHUS, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOTrO MO3HAHMA: SBJICHHME, HAYUHBIH (akT, runoresa, pu3ndeckas BeIHMUUHA,
3aKOH, TeOpHsl, HAOJIIOAEHUE, SKCIIEPUMEHT, MOJCIUPOBaHKE, MOJIEIb, U3MEPEHHUE.

MaremaTnka: pelIeHMEe CHCTEMbl YPaBHEHUH, TpPUTOHOMETpUYECKHE (DYHKIUHU: CUHYC, KOCHHYC, TAaHI€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBI MU MX MPOEKIUH HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB, NMPOU3BOIHBIE IEMEHTAPHBIX (DYHKIIHIH,
MPU3HAKY 10100 TPEYTOJIbHUKOB, ONPEAEICHHUE TUIOIAAN INIOCKUX GUTyp U 0Obema Tell.

Buonorusi: snekTpuyeckue sIBICHUS B )KMBOH Npupoje, KosedaTenbHble IBUKECHUS B KUBOW MPHPOJE, ONTHUECKUE SIBICHUS B KMBOW IPUPOJE,
NeMCTBUE paualluy Ha )KUBbIE OPTAHU3MBI.

XuUMUS: CTPOCHHE aTOMOB M MOJEKYJ, KPHUCTAIMUECKass CTPYKTypa TBEpPIBIX Tell, MEXaHW3Mbl OOpa30BaHMs KPHUCTALUTUYECKOM pPELIeTKH,
CIEKTpaJIbHBIN aHAIIN3.

I'eorpadus: MarHuTHBIE MONTIOCA 3EMIIH, 3AJI€KH MAaTHUTHBIX Py, (POTOChEMKA 3eMHON MOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACCHUM.

TexHONOrYs: TMHUM IEKTPONEepeaad, FeHEpaTop IEPEMEHHOIO TOKA, IEKTPOABUIaTeNb, UHAYKIIMOHHAS [1€4b, PAap, paAuONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meub, MpoeKIIMOHHBIN armapat, BOJIOKOHHAsI ONITHKA, COTHEYHas 6aTapest.

2.3. TemaTuveckuii JIaH y4eOHOro npeamera «Dusuka»

HaumeHoBaHue Conep:kanue yueOHOT0 MaTepHuaJia, MPaKTHYeCKHe 3aHITHsI, CAMOCTOSITeIbHAsI padoTa Oo0bem DopMupyemble
pa3aejioB H TeEM oﬁyqaloumxcn qacoB KOMIICTCHIINH
1 cemecTp 34

1. PA3AEJL. ®PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHMUSA

Tema 1.1. Dusuka u Conepxanue y4eOHOro Marepuaja 2




MCTOAbI HAYUYHOTO
IIO3HAaHUA

®du3nka — Hayka o npupone. Hayunsie MeTOAbI TO3HAHKS OKpPYXKarolero Mupa. Posb
HKCIIEPUMEHTA M TEOPHH B IIPOIIeCcCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pU3NYecKUX SBICHUHN U porieccoB. HaydHble THIOTE3HI.
dusznueckue 3aKOHbI U TEOPUU. [ paHUIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[Tpunuun coorBercTBUs. Poib 1 MecTo Gu3UKHU B (OPMUPOBAHIH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN NEATEIHOCTH JIIOACH

JIP 1-33, M1-50,
I11-11

2. PA3JIEJI. MEXAHHUKA

Tema 2.1 Kunemartuka

Conepxanue y4eOHOro Marepuaja

Mexannueckoe nBrxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBHKeHUA. Cuctema
orcuéra. Tpaekropus. [lepemenienne, CKOpOCTh (CpEHsISI CKOPOCTb, MTHOBEHHAs!
CKOpPOCTb) U YCKOPEHUE MaTepUalbHON TOUKH, UX MPOEKIIMUA HAa OCH CUCTEMBI
koopauHat. CiiojkeHue epeMeIleHUN U CII0KEeHHEe CKopocTeil. PaBHOMepHOE 1
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUkKEeHHE. [ padukn 3aBUCMMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMEIIEHNS MaTEPUATIbHON TOUKH OT BPEMEHHU.
CBoOogHoe majienne. Y ckopeHue cBoOOIHOTO TafieHus. KpuBoauHelHOe NBHKCHUE.
JIBr>KeHHE MaTepuaIbHOM TOYKH 110 OKPYKHOCTH C IIOCTOSTHHOM T10 MOZYJIIO
CKOpOCTBIO. YTIJIOBasi CKOPOCTb, JTMHEHHAasi ckopocTb. [lepuon 1 yacrota oOpamieHus.
[IeHTpOCTpEMUTENBHOE YCKOPEHHE

Tema 2.2 Jlunamuka

Conep:xxanue y4e0OHOro MmarepuaJja

[Tpuniun otHocuTenbHocTU ['anunes. [lepssiii 3akoH HetoToHA. MHEpUMaibHbBIE
cuctemsl orcuéra. Macca tena. Cuia. [lpunnun cynepnosunuu cui. Bropoii 3akoH
HprotoHa nis marepuanbHO TOUukU. TpeTuii 3akoH HeloTOHA 119 MaTepraibHbBIX
TOYEK. 3aKOH BCeMUPHOTo TsroteHus. Cuia Tsbkectu. [lepBas kocMuueckasi CKOPOCTb.
Cwita ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Buasr Tpenus (okosi, CKOJIBXKEHHUS,
kaueHus). Cuna tpeHus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBbKEHUS U CUJIA TPEHUS
nokosi. Koadduuument tpenus. Cuna conpoTUBIICHUS MIPU IBUKEHUH TeJa B )KUIKOCTH
i ra3e. [locTynarenpHoe U BpamaTelbHOE IBIKEHUE a0COIIOTHO TBEPOTO TEa.
MOMEHT CuIIBI OTHOCHUTENIBHO OCH BpaieHus. [1nedo cunbl. Y cnoBus paBHOBECUS
TBEPAOIO TENa

JIP 1-33, M1-50,
IT1-11

Tema 2.3. 3aK0HBI

Conep:xxanue y4e0OHOro MmaTepuaJja




COXpaHEHUs B
MEXaHUKe

Nmnynbse MmaTepuanbHON TOUKH (Tena), CHCTEMBbl MaTepUaIbHBIX TOYEK. VIMITYIIbC CHITBI
Y N3MEHEHHE MMITYJIbCca Tejla. 3aKOH COXPAaHEHUs MMITyJbca. PeakTHBHOE NBUKEHHE.
Pabora cuibl. MomHocTs cuibl. KuHeTnyeckas sHeprus MaTepHalbHOW TOYKH.
Teopema 00 U3MEHEHMH KHUHETUYECKOH »sHepruu. IloTeHUManbHas SHEPrHsl.
[lorennmaneHast »Heprusi ynpyro neopMHUpPOBaHHON NpYKuHBL [loTeHIManpHas
SHEPTUs Tesa BOIM3H MOBEpXHOCTH 3emitd. [loTeHManbpHble 1 HETOTEHIIUATBHBIE CHITBI.
CBs13b pabOTHI HEMTOTEHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYeCKOM SHEPIUU CHCTEMbI
TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPIUU. YIIPYTrUe U HEYNPYrue CTOJIKHOBEHUS

IIpakTnuyeckune padoThI:
CrrocoOsbl HU3MCPCHUMA (1)I/I3I/I‘-I€CKI/IX BCINYHUH C HUCIIOJB30BaHUECM AHaJIOT'OBbBIX
n I_[I/I(prBBIX HU3MCPUTCIIbHBIX HpI/IGOpOB 1 KOMITBIOTCPHBIX JATYUKOBBIX CUCTCM

JIP 1-33, M1-50,
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3. PABJIEJI. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMUKA

Tema 3.1 OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU

Copep:xxaHue y4e0HOIro0 MmaTepuaJja

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON Teopun. BpoyHOBCKOE IBMKEHHE.
Hudbdy3ms. Xapakrep IBKCHHS W B3aMMOJICHCTBHS 4YacTHUI[ BemiecTBa. Monenu
CTPOEHHUS T'a30B, )KUJIKOCTEH U TBEPBIX T U 0OBICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
atux mogaeneil. Macca monekyn. KomumuectBo BemiectBa. IloctostHHas ABoraipo.
Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. Ilkana remneparyp Llenbcus.
Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUUECKON TEOpUU
UCaBLHOTO Ta3a. AOCONIOTHAS TEMIIEpaTypa Kak Mepa CpelHel KHHETHUECKON YHEPTUH
TEIJIOBOTO ABWKEHMWSI YacTull Ta3a. ['a3oBble 3akOoHBI. YpaBHeHHUE MeHeneeBa—
Knaneitpona. 3axon JlanbroHa. M3omporiecchl B HACATIBHOM ra3e C IMOCTOSHHBIM
KOJMYECTBOM BemiecTBa. [ paduueckoe MpeAcTaBICHUE H30IMPOIECCOB: HM30TEpMa,
U30X0pa, n3obapa

Tema 3.2. OCHOBEI
TEPMOAMHAMUKHI

Conep:xxanue yueOHOro MmarepuaJa.

TepmoauHaMuueckas cucteMa. BHYTpeHHSS SHEPTUs TEPMOAMHAMUYECKON CUCTEMBI U
crniocoOsl e€ n3mMeHeHus. KonnuectBo TemnoTs! ¥ pabota. BHyTpeHH:s Heprus oaHo
aTOMHOI'0 MJICAILHOIO raza. Buasl Terionepeaadn: TeIIONPOBOIHOCTb, KOHBEKIINS,
U3IIy4eHHe. Y JeNbHas TEIUIOEMKOCTD BellecTBa. Kolm4yecTBo TEIIoThI IpH
teronepenaue. [lonstue 00 annabarHom nporecce. [lepBblil 3aKOH TEPMOJIMHAMHKH.

JIP 1-33, M1-50,
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[IpumeHeHne nepBoOro 3aKk0Ha TEPMOJMHAMUKHY K U3ompoueccam. I'paduueckas
WHTepIpeTanus padoTsl ra3za. Bropoii 3akoH TepmoanHaMuku. HeoOpaTuMocThb
MpoliieccoB B npupoe. Tennosie MauHbl. [IpUHIMIBI JEHCTBUS TETIOBBIX MAIIUH.
[IpeoOpazoBanms 3Hepruu B TerioBeix MamuHax. KITJI reroBoit mammabL. [k
Kapno u ero KIIJI. Okonornyeckue npo0daeMbl TEIIOHEPTeTHKU

Tema 3.3. ArperaTHbie
COCTOSIHUS BEIECTBA.
®da3oBbI€ MEPEXOIBI

Conep:xxanue y4e0OHOro MmaTepuaJja

[TapoobpazoBanue u koHaeHCanws. Vcnapenue u kunenue. AGCOMOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh Bo3ayxa. HaceleHHbI tap. Y aenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT AaBiieHus. TBEpaoe Telo.
Kpucrammmyeckue u amopHbie Tena. AHU30TPOIUS CBOUCTB KpUCTAIUIOB. JKuakue
kpuctauibl. CoBpeMeHHble MaTepraibl. [[aBienue u kpuctamum3anus. Y geiabHas
terioTa masneHus. Cyonumanus. Y paBHEHHE TEIUIOBOTO OanaHca

IIpakTnyeckoe 3aHsATHE.
JlaGopaTopHble pabOThl, IPAKTUKYM I10 TEMaM

4. PAJIEJL. QJIEKTPOINHAMMUKA

Tema 4.1.
DneKTpocTaTuKa

Conepxanue y4eOHOro Marepuasa

DJIeKTpU3anus Tell. DIEKTPUUECKUH 3apsij. [Ba BUIa SJEKTPUUYECKUX 3apsia0B.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO
3apsiaa. BzaumopelictBue 3apsaoB. 3akoH Kynona. TodeuHbli 3JIeKTpUYECKuid 3apsi.
OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTprudeckoro nodd. [IpuHiun

CYNEPNO3UIMU IEKTPUUECKUX TToNeH. JIMHUN HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJISA.

Pabora cun snexTpocraruueckoro nois. [lorennuan. Pa3HOCTh MOTEHIMATIOB.
[IpoBOAHUKY M IUANEKTPUKH B 3JIEKTPOCTATUUECKOM MoJ€. JIudnexkTpudeckast
IIPOHULAEMOCTh. DIEKTpoEMKOCTb. KoHaeHcaTop. DneKTpoEMKOCTh TIIOCKOTO
KOHJIEHCAaTopa. JHEPrus 3apsHLKEHHOT0 KOHIEHCAaTopa

IIpakTnyeckoe 3aHsATHE.
JlaGopaTopHble pabOThI, IPAKTUKYM 10 TEMaM

JIP 1-33, M1-50,
I11-11

Tema 4.2.
[TocTosHHBII
JJIEKTPUYECKUN TOK.

Conepxanue yueOHOro Marepuaja

DJIEKTPUUYECKUH TOK. Y CJIOBHS CYIIECTBOBAHUS JIEKTPUYECKOrO TOKa. MICTOUHUKHN
toka. Cuna toka. [locTostHubl Tok. Hanpsbkenue. 3akon Oma a1 ydacTka Heru.
DIEKTPUUECKOE COMTPOTUBIICHHE. Y IeIbHOE CONPOTUBIICHHE BELIECTBA.
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Toxku B pa3IMuHbIX
cpenax

[TocnenoBarenbHOE, MapaUIETBLHOE, CMENIAHHOE COSAMHEHHE MTPOBOIHUKOB. PaboTa
3JIEKTpUYECKOro Toka. 3akoH [xoyns—IIlenna. MOIHOCTD 3JIEKTPUYECKOTO TOKA.
OJ1C u BHyTpeHHEEe CONPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMa /Jis MOJTHOU
(3aMKHYTOI) 251ekTprdeckoi enu. KopoTkoe 3aMbIkanue. DIEKTPOHHAS
MPOBOJIMMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAIIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTb. DJIEKTPUUECKUN TOK B Bakyyme. CBoMCTBa
AIIEKTPOHHBIX My4koB. [TomynpoBoaauku. COOCTBEHHAS M IPUMECHAS POBOIUMOCTD
noTynpoBoIHUKOB. CBoMCTBa p — n-nepexoaa. [1omynmpoBoTHUKOBBIE TPUOOPHI.
DIIEKTPUUYECKHUI TOK B paCTBOpaX M pacIijiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JIMccoLManus. DIEKTPOIN3. DINEKTPUUECKUN TOK B Trazax. CaMOCTOSTEIbHBIN U
HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1nazma

IIpakTnyeckas padora:
JlaGopaTopHble pabOThI, MIPAKTUKYM 10 TEMaM

Tema 4.3.
MexnpenMmeTHsie
CBA3U

Conepxanue y4eOHOro Marepuaja

Uzyuenue kypca pu3nku 6a30BOro ypoBHsI OCYILIECTBIISETCS C YUETOM COJEPKaTENbHbBIX
MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

MexIpeaMeTHbIe MOHITHS, CBA3aHHBIE C U3yUYEHHEM METOJOB HAayYHOTO IO3HAHMS:
SBJICHUE, HayudHbli (akT, runoreza, ¢uznyeckas BeEIUYUHA, 3aKOH, TEOpus,
HaOJr0IeHNe, SKCIIEPUMEHT, MOJICTTUPOBAHHE, MOJIEIh, U3MEPEHHUE.

MaremaTrka: pelnieHue CHCTeMbl YypaBHEHHH, JuHEWHas ¢QyHKOus, mapabdona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI M UX
IPOEKIMH HA OCH KOOPJMHAT, CJIOXKEHHUE BEKTOPOB.

buonorus: MmexaHn4eckoe ABUKEHUE B )KUBOU nipupo e, 1uddy3us, 0CMOC, TEMI000MEH
KHUBBIX OPraHU3MOB (BU[IbI TEIUIONEPENauyH, TEIUIOBOE PABHOBECHE), AIIEKTPHUECKHUE
SBJICHUS B )KMBOU MIPUPOJIE.

XUMHUA: JHUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEI, KUAKOCTEH U Tra3os,
ANEKTPUYECKUE CBOMCTBA METAIJIOB, AJIEKTPOIUTUYECKAs AUCCOHAIINS, TaIbBAaHHUKA.
I'eorpadust: BmaxxHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

TexHonorust: mpeodpazoBaHuE ABMKEHUI C HCTIONIB30BAaHHEM MEXAHU3MOB, yU€T TPEHHUS
B TEXHHKE, MOJIIUITHUKH, WCIOJIH30BAHNE 3aKOHA COXPAHEHUs MMITYJIbCA B TEXHUKE

JIP 1-33, M1-50,
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(pakera, BOJIOMET W JpYyTrue), IBUraTellb BHYTPEHHErO CropaHus, rmapoBas TypOuHa,
OBITOBOM  XOJOAWJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMHM TIOJYYEHHUS COBPEMEHHBIX
MaTepHaJIOB, B TOM UYHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATUYECKAS
3alMTa,  3a3eMJICHHE  DJIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIH  NPHUHTED,
3IIEKTPOHArpeBaTebHbIe TPUOOPHI, TEKTPOOCBETUTENIbHbIE TPUOOPHI, FaJIbBAHUKA.

2 cemecTp

44

1 PA3JEJL QJIEKTPOJJUHAMUKA

Tema 1.1 MarautHoe
ToJe.
DJIeKTpOMarHuTHas
WHIYKLUSA

Conepxanue y4eOHOro Marepuaja

ITocTostHEBIC MarauThEl. B3anMoIeiicTBHE MMOCTOSHHBIX MAarHUTOB. MarHuTHOE II0JIE.
Bekrop marHuTHOM MHAYKUIUU. [IpyHIUI Cynieprio3uMy MarHUTHBIX 1OJIEH. JInHuK
MarHuTHOW MHAYKIHUK. KapTuHa TUHUI MarHUTHOW MHAYKIIMHU MOJIS MOCTOSHHBIX
MarHuToB. MarHuTHoOE 1oJjie MPOBOJAHUKA C TOKOM. KapTrHa TMHUNA UHAYKIIUN
MarHUTHOTO TOJIS JUTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKHU ¢ TOKOM. OnbIT DpcTena. BzauMmoaericTBue mpoBOJHUKOB €
tokoM. Cuiia Amnepa, e€ Moaynb U HanpasieHue. Cuna Jlopenna, e€ Mmoxynp u
HamnpasyieHue. [[BikeHue 3apspKeHHOM YacTUIIbl B OJTHOPOJHOM MarHMTHOM IOJIE.
Pabora cuibl Jlopenna. SIBiaeHue sneKTpoMarHuTHOM nHAYKIuH. [1oTok BekTOpa
MarHuTHOW MHAYKUIHUH. DJ]C MHIyKIHHU. 3aKOH AJIEKTPOMAarHUTHOW UHAYKIIUA
®apanes. Buxpesoe anexrpuueckoe none. 3/1C nHAyKIMH B IPOBOJHUKE,
JIBUKYILIEMCS TTIOCTYNATEbHO B OTHOPOAHOM MarHuTHOM noJie. [IpaBuno Jlenna.
NunykruBHOCTh. SBNeHue camonnaykiuu. 1C caMOuHIyKIuu. DHEprust
MAarHUTHOTO TOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHUuTHOE MOJIe

IIpakTHYecKoe 3aHATHE:
JlaGopaTopHbie pabOThI, MPAKTHKYM 110 TEMaM

JIP 1-33, M1-50,
IT1-11

2 PA3BJIEJI. KOJIEBAHUA U BOJIHbI

Tema 2.1.
Mexanandeckue u
3JICKTPOMArHUTHHIC
KoJIeOaHus

Conep:xxanue y4e0HOro MmaTepuaJja

Konebarenpnast cucrema. CBOOOAHBIE MeXaHUYecKue Konebanwus. ['apMmoHmUeckue
kosiebanus. [lepuon, yacrora, aMmruntyaa u aza kosnedanuid. [IpyKMHHBIN MasTHUK.
MaremaTnyeckuii MasiTHUK. Y paBHEHHE TapMOHMUYECKUX Koyiebanuid. [IpeBpaiienne
SHEPIUU MpU rapMoHnUYeckux Kosebanusx. Konebarenpnplii KoHTYp. CBOOOIHBIE
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3IIEKTPOMAarHUTHBIE KOJIeOaH!s B UCaTIbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOT U
MEXIy MEXaHUYECKUMU U JIEKTPOMarHuTHeIMU Kosebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHHUs PHEPTUH B UJeaIbHOM KoJiebaTenbHOM KoHTYpe Ilpeacrasienue o
3aTyxarlux KojeOaHusx. BeiHy X /IeHHbIe MeXaHUUYecKue Konebanus. Pe3oHaHc.
BriHyXIeHHBIE 3JIeKTpOMarHUTHbIE Kosnebanus. [lepemennslii Tok. CHHYCOHMIANbHBIH
IIEPEMEHHBIN TOK. MOILTHOCTh NEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U JEHCTBYIOIIEE
3HA4YeHUeE CUJIbl TOKA U HanpsbkeHus. Tpancopmarop. [IponsBoacTso, nepenayua u
noTpelIeHne IEKTPUIECKON SHEPTHU. DKOJIOTHYECKHUE PUCKU TIPU TIPOU3BOICTBE
aneKTpodHeprun. KynbTypa ncnosib30BaHus 3IEKTPOIHEPTUH B IOBCEAHEBHON KU3HU

IIpakTHYecKoe 3aHATHE:

[IpoBeneHre KOCBEHHBIX U3MEpeHUH (HU3NUYECKUX BenmunH. Harmpumep: neproa
CBOOOIHBIX KOJICOAHUN HUTSHOTO U MPYKHHHOTO MasiTHUKOB, TIOKa3aTels
MPEOMIICHUS CTeKIa, (POKYCHOT'O PACCTOSHUS PaCCEUBAIOLIEH JIMH3bI, NTTUHBI
CBETOBOU BOJIHBI

Tema 2.2.
MexaHUYecKue 1
3JIEKTPOMAarHUTHbHIE
BOJIHBI

Conep:xxanue y4e0OHOro MmaTepuaJja

MexaHuueckne BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTthb
pacrpoCTpaHeHHUs U ITIMHA BOJIHBL. [loniepeunbie 1 IpoJ0JIbHBIE BOJIHBI.
NuTepdepentus u qudpakius MexaHnueckux BoiiH. 3ByK. CKOpPOCTb 3BYKa.
['pomkocTh 3ByKa. BeicoTta ToHa. TemMOp 3ByKa. DJIE€KTPOMarHUTHBIC BOJHBI. Y CJIOBUS
U3JIy4CHMS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus Bektopos E, B, v B
3JIEKTPOMArHUTHOM BoJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH: OTpa)kKEHUE,
npesoMiieHue, nosipuzanus, qudpaxius, uarepdepenius. CKopocTh
JIEKTPOMarHuTHBIX BoJH. [1lkana anexTpoMarauTHbeIX BosIH. [IpuMmenenne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY. [IpHHIMIIBI paOCBSI3U U TEIEBUICHUS.
Paguonokaius. DNeKTpOMarHuTHOE 3arpsi3HEHUE OKPYIKaro- e Cpeibl

Tema 2.3. Ontuka

Conep:xxanue y4e0OHOro MmarepuaJja

I'eomerpuueckas onrtuka. [IpsamonuHeliHOe pacIpoCTpaHEHUE CBETA B OHOPOIHOU
cpene. Toueunblid UCTOUHHK cBeTa. JIyu cBeta. OTpakeHue cBeTa. 3aKOHbI OTPAKECHUS
cseta. [locTpoenne n3zo0paxeHuii B miockoM 3epkaie. [Ipesomnenue ceera. 3aKOHbI
MpeJIOMJIEHUS CBeTa. AOCOJIFOTHBIN IMOKa3aTesb npeomieHus. [lomHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHbIN yroul oJIHOro BHYTPEHHEr0 OTpakeHus. Jlucnepceuns cera.
CrnoxHbIii coctaB 6enoro cera. L{et. Cobuparomme u paccemBaroIIre JUH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSHUE U ONTHYECKas CUjla TOHKOU JuH3bL. [locTpoenue
M300paKCHHUI B COOMPAIONINX M pacCeUBAIONTNX JIMH3aX. DOpMyra TOHKOM JIMH3HI.
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YBenuuenue, gaBaeMoe JIMH301. [Ipenensl MpUMEHUMOCTH T€OMETPUYECKON OITUKHU.
Bonnoas ontuka. Untepdepenius ceera. KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS
HaOJI0IeHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHONW KapTUHE OT JBYX
CHH(]a3HBIX KOT€PEHTHBIX UCTOUHUKOB. Jndpakuus ceeta. JludpakinuonHas pemerka.
VYcnoBue HaOMIOACHNS TTIABHBIX MAKCUMYMOB IIPH MAJCHUU MOHOXPOMATHYECKOTO
cBeTa Ha MU pakuMoHHYIO peméTky. [Tonspusanus ceera

IIpakTHYecKoe 3aHATHE:
JlaGopaTopHbie pabOThl, IPAKTUKYM I10 TEMaM

3 PA3JIEJI. OCHOBBI CIEIIMAJIbHOU TEOPUU OTHOCHUTEJIBHOCTH

Tema 3.1. OcHOBEI
CTO

Conepxanue y4eOHOro Marepuaja

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaThl crienuanbHON TEOpUU
OTHOCUTENBHOCTH. [IpocTpaHcTBeHHO-BpeMeHHOM nHTepBai. IIpeoOpa3oBanus
Jlopenua. YcnoBue npuunHHOCTH. OTHOCUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JAJIMHBI. JHEPTUSI U UMITYJIbC PEIATUBUCTCKON YacTUIlbl. CBs3b
MAaCChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIIbI. DHEPIUs MOKOS

JIP 1-33, M1-50,
I11-11

4 PA3JIEJI. KBAHTOBAS ®U3UKA

Tema 4.1. DneMeHTEI
KBaHTOBOU OITHKU

Conepxanue y4eOHOro Marepuaja

®dotonbl. Dopmyna [Tnanka cBs3u 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEPTrHUs U
umnynbsc porona. OTkpeiTue u uccnenoanue Gorordpdexra. Onbitel A. I'. CroneTosa.
3akonsl pororddexra. YpaBHenue DiinmreiiHa ;i pororddexra. «KpacHas
rpanuna» pororddexra. lapnenue cera. OnbiThl 1. H. Jlebenena. Xumuueckoe
JNICUCTBUE CBETA

Tema 4.2. Ctpoenue
aToMa

Conepxanue y4eOHOro Marepuaja

Monens aroma Tomcona. OnbiTer Pesepdopa o paccesauio a-dactuil. [Inanerapras
mozenb atroma. [Toctynarst bopa. M3ny4yenue u norsormieHrne GOTOHOB MPH MEPEX0Ie
aToMa ¢ OJHOTO YPOBHS dHEPruu Ha Apyroi. Buael cnektpoB. CrieKTp ypoBHEH
SHEpPruu atoma Boaopozaa. BoiaHoBbie cBoiicTBa yactull. BonHsl ne bpoits.
Kopnyckynsipuo-BosiHOBOM nyaiin3M. CIOHTaHHOE M BBIHYXJACHHOE U3TYYEHHUE

Tema 4.3. AToMHOE
STIPO

Conep:xxanue y4e0OHOro MmaTepuaJja

OKCHEpUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOEHMS siipa. OTKpbITHE
paauoakTuBHOCTH. OnbITH Pezepdopa no onpeaeneHnio coctaBa pauoakTUBHOTO
uznyuenusi. CBoiicTa anbda-, 6era-, raMMa-u3nyueHus. BausiHue paaroakTHBHOCTH
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Ha JKMBbI€ Oprann3mbsl. OTKpBITHE IPOTOHA U HEWTpoHa. HyknoHHas Mozaens sapa
['eitzen6epra—lBanenko. 3apsia sapa. MaccoBoe uucio sapa. M3otonsl. Anbga-
pacmnaj. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaz. ['amma-n3nyuenue. 3akoH
PaIMoOaKTUBHOTO paciajga. JHEPTHsl CBSA3HM HYKIIOHOB B siape. Anepusie cuibl. Jledekr
Maccsl aapa. AnepHsie peakunu. JlesieHue u CUHTe3 saep. AnepHblid peakTop.
Tepmosinepusiii cuaTes. [Ipo0ieMbl 1 IEpCIEKTHBHI SIIEPHOI SHEPTETUKH.
DKOJOTMYECKHE ACTIEKTHI AJIEPHON SHEPTETUKHU. DJIEMEHTApHbIE YacTULbl. OTKPBITHE
1o3UTpoHA. MeTo bl HAOMIOIEHHS U PETHCTPALIUU 3JIEMEHTaPHBIX YACTHII.
DyHTaMEHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO hpu3znueckoli KapTUHBI MUpa

IIpakTHYecKoe 3aHATHE:
JlaGopaTopHbie pabOThI, MPAKTUKYM IO TEMaM

5 PABJAEJL. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

Tema 5.1. DneMeHTEI
acTpodu3uku

Conep:xxanue y4e0OHOro MmaTepuaJja

Dranbl pa3BUTHs acTpoHOMUU. [IpHUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuUU. [IpuMeHHMOCTH 3aKOHOB (PU3MKH AJIs1 O0BSICHEHUS TPUPOIBI
KOCMHUYECKHX 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX HccienoBannii. CoBpeMeHHbBIS
ONTUYECKHE TEJIECKOIBI, PaTUOTEIECKOIbI, BHEaTMOC(hepHast acTpoHoMus. Bua
3BE3qHOTO HeOa. Co3Be3 M, SIPKHE 3BE3/IbI, TUIAHETHI, UX BUIUMOE JIBUKCHHE.
Conneunas cucrema. Connue. CosiHeuHast akTUBHOCTh. MicTounuk sHepruu CosHIa U
3BE3/1. 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CeKTpajabHbIA KJlacc —
CBETUMOCTDLY. 3BE3ILI INIABHOM ITOCIIEI0BATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTB) JUISl 3BE3]1 IJIaBHOM MOCIIEIOBATEILHOCTH. BHYTpEHHEE CTPOCHUE 3BE3.
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOKACHUH U 3BOIronMH COJIHIA U 3BE3L.
Oranbl xku3HU 3BE31. Mneunbiit [yt — Hama ["anaktuka. [lonoxxenue u qBUKeHHE
Connua B [Nanaktuke. Tunel ranaktuk. Paauoranaktuku u kBazapbl. YEpHbIE IbIPHI B
sanpax rajgakTuk. Becenennas. Pacimupenue Beenennoit. 3akon Xa06uma. Pazoeranne
ranaktuk. Teopus bonbmioro B3peiBa. PenukroBoe u3nydenue. MacuraGHas
cTpykTypa Beenennoit. Meraranaktuka. Hepeménnasie mpo0aeMbl aCTPOHOMHH

JIP 1-33, M1-50,
I11-13

Tema 5.2.
MexnpenMeTHbIe
CBSI3U

Conepxanue y4eOHOro Marepuaja

N3yuenne kypca Gu3uKu 6a30BOTO YPOBHS OCYIIECTBIISIETCS C YYETOM COJePKATEITHHBIX
MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

JIP 1-33, M1-50,
I11-13




MexnpeaAMETHbIE TOHSTHS, CBA3aHHBIE C W3YyYEHHEM METOJIOB HAYYHOTO MO3HAHMUS:
SBJICHUE, HayudHbli (akT, runoreza, ¢uznyeckas BEJIUYUHA, 3aKOH, TEOpus,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICIh, H3MEPEHHE.

Martemartuka: peuieHre CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKUEe GYHKIUN: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPHI U
UX TPOEKLUUU HAa OCH KOOPIMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOAHbBIE AJIEMEHTAPHBIX
(GyHKUINH, TPU3HAKHU TOA00US TPEYTrOIBLHUKOB, ONPEIEIeHUE TUIONAIN TUNIOCKUX (GUTYp
1 oObemMa Ted.

Buonorus: snextpuueckue SBICHHS B )KUBOW MPUPOJE, KojeOaTeNbHbIC TBUKEHUS B
J)KUBOM TPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOM NPHUPOJE, NECHCTBUE paavallid Ha
YKUBBIE OpPTraHU3MBI.

XUMHA: CTPOEHHUE aTOMOB M MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEpABIX Ted,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUIMYECKOMN PEIIeTKH, CIIEKTPAIbHBIN aHAIHN3.
['eorpadusi: MarHuTHBIE TIOJIFOCA 3€MJTH, 3aJIEKH MarHUTHBIX Py, (POoTOCheMKa 3eMHOI
MOBEPXHOCTH, MIPEACKAZAHUE 3EMIIETPSICCHUH.

TexHomorus:  JTUHUM  DJEKTpoIlepenay,  TIeHepaTop  MEPEeMEHHOro  TOKa,
AJIEKTPOJIBUTaTEh, MHAYKIIMOHHAS [1€4Yb, pajap, paAHuOlPUEMHUK, TEJIEBU30D, AHTCHHA,
tenepon, CBU-meub, TPOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA, COJHEYHas
Oarapes.

[IpomexxyTounas arrectanus — U GepeHInpOBaHHBINA 3a4eT

Bcero:

78




3. YCJOBUA PEAJIU3ALIUU ITPOT'PAMMBI YYEBHOT'O ITIPEJIMETA

3.1. MarepuajbHO-TeXHHYECKOE o0ecnevyeHne MPporpaMmMbl y4eOHOr 0 nmpeamera

YyeOHass ayauTopusi I TMPOBEACHUS 3aHATUA BCEX BHIOB, MPEAYCMOTPEHHBIX
00pa30BaTeNbHON MPOrPaMMOiA, B TOM YHCIIE TPYIIOBBIX U HHIWBUTYaTbHBIX KOHCYIbTAIUH,
TEKYIIET0 KOHTPOJII ¥ TPOMEXKYTOYHOH aTTeCTallid, OCHAIICHHAs O0OpYIOBaHUEM,
TEXHUYECKHUMH CpPEICTBaMU OOy4YeHUsT ¥ MarephalaMH, YYUTHIBAIOIIMMH TpeOOBaHUs
MEXTyHAPOIHBIX CTAaHIAPTOB

Crnenuanu3upoBaHHas MeOeIb:

KOMIUICKT yaeOHOM Mebenu (CTO, CTY) IO KOJIMYECTBY 00yUarOIIMXCsl; KOMILIEKT MEOeTH TS
MperoaaBaTelis; MapKepHas JOcKa.

TexHU4eckne cpecTBa 00yICHUS:

KOMITBIOTEP B cOOpe IS peroaaBaTeis, IPOeKTOp, IKPaH.

[lepedyeHp IUIIEH3MOHHOTO IPOTPAMMHOIO OOECIEUYEHHUs, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!

Windows 10, Korcynsrantlntoc, Cuctema TAPAHT, Kaspersky Endpoint Security.
KomMmmbroTepHas TeXHUKA C MOAKIIOYCHHEM K ceT «HTepHEeT» W JOCTYIIOM B AJIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTeNbHyI0 cpeny MMY.

VYuebHas ayauTopuss JUISI TPOBENEHUS 3aHATUH BCEX BUAOB, MPEIyCMOTPEHHBIX
00pa3oBaTeNbHON MPOrpaMMOM, B TOM YHCIIE TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUMH,
TEKyLIEro KOHTPOJII U MPOMEXKYTOYHOM aTTecTallud, OCHAIIEHHas O0OpYAOBaHUEM,
TEXHUYECKMMHU CpeACTBaMH OOydYeHHs] W MaTepualaMH, YYUTHIBAIOIIMMU TpeOOBaHMUS
MEXKIYHAPOIAHBIX CTaHAapTOB, B T.4. i jaul ¢ OB3 u uHBanuagamu, OCHaIlCHHAs
000pyZI0BaHUEM U TEXHUUECKUMH CPEJICTBAMH O0yUCHHS

Crnenmanmu3upoBaHHas MeOeIb 1 000pYIOBaHHE:

KOMIUIEKT y4eOHOI Mebenu (CToJ, CTYN) MO KOJIMYECTBY OOYYalOUIMXCs, B T.4. aJalTUBHAs
napra a1 gun ¢ OB3 v nHBanugamu; KOMIUIEKT MeOenn A MpenojaBaTes; MapKepHas
JI0CKa; UHTEPAKTUBHAS JJOCKA; IEPEHOCHbIE HACTOJIbHBIC UTPhI: IIAXMATHI, IIAIIKH, TAKTUIbHbIE
IIAIIKY, TAKTUJIBHBIE [IaXMAaThI.

Texuuueckue cpencTBa 00ydeHus:

KOMIIBIOTEP B COOpE Ul NMPENoAaBaTeis; KOJIOHKHU; IPOEKTOP, KOMIIBIOTEP B cOOpe s JIULL €
HapyLmIeHWsIMA  3peHusi ¢ KiaBuaTypoil bpaiinsa, mnepeHocHoe o0opyaoBaHue —ais
cimabocipIanmx: HHAYKIHOHHAs cuctema (nHayknuonHas netiis) LOOPHEAR-150.
[lepeyeHp JUIEH3MOHHOTO IMPOTPAMMHOIO OOECIEUYEHHUs, B TOM YHCIE OTEYECTBEHHOIO
IIPOU3BOJICTBA!

Windows 10, Koncynsrantllmtoc, Cucrema 'TAPAHT, Kaspersky Endpoint Security.
KomnbroTepHasi TEXHUKaA C MOJAKIIOYEHNEM K ceTu «/HTepHeT» n AOCTYNOM B 3JIEKTPOHHYIO
nH(OpPMAIMOHHO-00pa3oBaTebHylo cpeny MMYVY.

bubnuoTeka (YMTANBHBIN 3aJ1, TOMEIICHHE JIJI1 CAMOCTOSTEIILHON PabOThI 00yUJarOIIIXCs).
Crenuanu3upoBaHHas MeOeIb:

KOMIUICKT y4eOHOM MeOemnu, B T.4. afanTUBHbBIE mapThl a1 aull ¢ OB3 u naBamuaoB.
TexHuueckue cpeacTBa 0OyICHHS:

KOMITHIOTEPHI B cOope; TeneBu30p Sharp; GecripoBoanas kinaBuarypa Clevy ¢ Gonbmmmu sSipKko
OKpAIIEHHBIMU KHOTIKAMHU M Pa3AeUTENeM IS JIUIl C HAPYIICHUSIMH OTIOPHO-JBUTATEILHOTO
amnmapara; posuiep, 3aMEeHSIOUINI KOMIbIOTEPHYIO MBIIIb, JJIS JHI] ¢ HAPYUICHUSIMH OIOpPHO-
JBUTATEIBHOTO amnmapara; BHACOYBEIUYHTENh JCKTPOHHBIM PYYHOH, MO3BOJISIOMIUNA YUTATh
CTa0OBUIAIIMM JIIOJISIM TUIOCKOIICUATHBIM TEKCT Ha MOHHUTOpPE (PKpaHE) C BO3MOXKHOCTHIO
YBEJIMYEHUs TEKCTa; MOpTaTUBHBIN auciiei bpaitng Focus 14 Blue, Bkimovaromuii TodueyHyio
KJIaBHATYypPy, BO3MOXHOCTH noAkaoueHus K [1K; knaBuarypa co mpudrom bpaiins; HaylmHUKY;
KOJIOHKH.




[lepeyeHp JUIEH3MOHHOTO TMPOTPAMMHOIO OOECIEUYEeHHUsi, B TOM YHCIE OTE€YECTBEHHOIO
IIPOM3BOICTBA:

Windows 10, Microsoft Office, Koncynsrantllmtoc, Cucrema 'APAHT, Kaspersky Endpoint
Security.

KommnbroTepHast TeXHUKaA C MOJKIIOYEHNEM K ceTH «HTepHeT» U JOCTYNOM B 3JIEKTPOHHYIO
nH(pOopMannoHHO-00pa3oBaTeNbHyI0 cpeny MMY

[TomerneHnue A1 cCaMOCTOSATENBHON pabOThI 00YJIArOIITUXCSI.

Crenmanu3upoBaHHas MeOeIb:

KOMIUIEKT yaeOHOM MeOenu (CTO, CTY) IO KOJIMYECTBY 00yUarOIIMXCsl; KOMILIEKT MEeOEeTH TS
MperoaBaTelis; MapKepHas JOcKa.

TexHU4eckne cpecTBa 00yIeHUS:

KOMIIBIOTEp B cOOpe AJIs pernoiaBaTesis; KOMIbIOTEpHI B cOope At 00y4yaronmuxcsi; KOJIOHKH;
MIPOEKTOP, IKPaH.

[lepeueHb IMIIEH3MOHHOTO MPOTPAMMHOTO OOECIEYeHHsS, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!

Windows Server 2016, Windows 10, Microsoft Office, Koncynprantllmtoc, Cucrema
I'’APAHT, Kaspersky Endpoint Security.

KomMmmbroTepHas TeXHUKA C MOAKIIOYCHHEM K ceT «MHTepHEeT» W JOCTYIIOM B AJIEKTPOHHYIO
nH(pOopMannoOHHO-00pa3oBaTeIbHYI0 cpeny MMY.

3.2. UndopmanuonHoe odecriedeHne 00yueHust
OcHoBHas1 iuTEpaTypa:

1. BacunbeB, A. A. ®usuka. ba3zoBsiii ypoenb: 10—11 kmacchl : yueOHHK ISl CPETHETO
oOmero obpazoBanus / A. A. Bacuibes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3f., ucmp.
u jgon. — Mocksa : U3natensctBo FOpaiit, 2023. — 211 ¢. — (O61meobpa3zoBaTeNbHbIN
uki). — ISBN 978-5-534-16086-4. — Teker : anekTpoHHbI // OOpa3oBarenbHas
iatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530393

2. Myecun, 0. P. ®usuka: konebanus, onTHka, KBaHTOBas (pusmka : yaeOHOE mocodue ams
cpenHero npodeccruonanbHoro obpazosanus / 0. P. MycuH. — 2-e u3., ucnp. u J0m. —
MockBa:  WzpmarenbctBo  FOpaiir, 2023.— 329c.—  (IIpodeccuonanbuoe
obOpazoBanmue). —  ISBN 978-5-534-03540-7. —  Tekct : DIEKTPOHHBIA //
ObpazosarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514404

3. Pogmonos, B.H. ®usuka. YriyOnenusli ypoBeHb: 10—11 kiaccel: y4eOHHK ist
cpennero obmiero oopazoBanus / B. H. PomnonoB. — Mocksa : U3gatensctBo IOpaiit,
2023. — 201 c. — (Oo6meobOpazoBaTenpHblid 1UKI). — [SBN 978-5-534-16087-1. —
Texcr : oanektponHbii // OOpasoBarenbHas tuiatrgopma IOpaitt [caiit]. —
URL: https://urait.ru/bcode/530394

JlonoJHUTEIbHASA JIUTEpaTypa:

1. Kanamnukos, H. I1. ®u3uka : yueOHUK U PAKTHUKYM JJIS1 CPEIHETO MPo(hecCHOHAIBHOTO

obpazoBanus / H. Il. Kanamuukos, C. E. MypaBbeB. — 2-¢ u3n., mepepad. u 1om. —
MockBa :  UMsmarensctBo  IOpaitit, 2023.— 496c.—  (Ilpodeccuonansuoe
obOpaszoBanme). —  ISBN 978-5-534-16205-9. —  Tekct : dJeKTpOHHBIA  //

O6pazoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530614
2. BacunbeB, A.A. ®uszuka: yueOHOe mocoOMe sl CpemHero NpodecCHOHATBHOTO
obOpazoBanmsi / A. A. BacunbeB, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u31., UCIOp. U




non. — Mocka : M3marensctBo [Opaiir, 2023. — 211 c. — (IIpodeccuonansuoe
obpazoBanme). —  ISBN 978-5-534-05702-7. —  Tekct : DICKTPOHHBIA  //
OopasoBarenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514208

3. PognonoB, B.H. ®usuka: yueGHOe mocobue i CpeaHero mnpodeccHoHAIBHOTO
obpazoBanus / B. H. Ponqnonos. — 2-e u3n., ucnp. u gon. — Mocksa : M3narenscTBo
FOpaiit, 2023. — 265 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-
07177-1. — Texkcr : snexTpoHHbIH // OOpazoBatenbHas iatdopma FOpaiT [caift]. —
URL: https://urait.ru/bcode/512604

4. SIzeB, C.A. Actponomusa. ComHeuHas cuctema: ydyeOHOe MocoOue Al CpEeIaHEero
npodeccuonansHoro  obpazoBanusi/ C. A.f3eB; Ton  HaydHOH  penakmuei
B. I'. Cypnuna. — 3-e u3z., nepepad. u norn. — Mocksa : M3narensctBo FOpaidt, 2023. —
336 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-08245-6. — Tekcr :
AIICKTPOHHBIN /! O6pa3zoBarenpHas miaTdopma FOpaiirt [caiiT]. —
URL: https://urait.ru/bcode/516345

DJIeKTPOHHbIE U3AHUS

1. ®enepanbhublii nopran "Poccuiickoe oopazoanue” (http:// www.edu.ru/);

2. Undopmanmonnas cucrema "EnuHOoe OKHO jgoctyma K oOpa3oBaTelbHBIM pecypcam”
(http://window.edu.ru/);

3. Enwmnas xomtexuus nudpobix odpazoBaTenbHbIX pecypcos (http://school-collection.edu.ru/);

4. ®enepanbHbIi EHTP HHGOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB (http://fcior.edu.ru/);

5. OG6pa3oBarenbHbiil moptan "Yueba" (http:// www.ucheba.com/)

ITeuaTHbIEe N3HaAHUA:

1. ®usuka. Msxkumes I'.51., Byxosues b.b., Corckuit H.H. mox pegakiueit [TapdhentreBoit
H.A. 10 xi. "U3ngatensctBo "IlpocBemenue” 2023 r. (PenepanbHblil IEpeueHb
y4eOHUKOB)

2. Owusuka. Mskumes [.J1., Byxosnes b.b., Yapyrun B.M. nox penakuueii [TapdpentreBoit
H.A. 11 k. "U3narenscrBo "l[Ipocemenne" 2023 r. (PenepanbHblii NEPEUEHDb
y4eOHUKOB)

3. ®wusuka. Kacesaos B.A. 10 k. "UznarensctBo "IIpocsemnienue” 2023 1. (DenepanbHbIi
nepeyeHb Y4eOHUKOB)

4. ®wusuka. Kacesnos B.A. 11 k1. "U3natenscTBo "[Ipocsemenue” 2023 . (OenepanbHbIil
nepeyeHb Y4eOHUKOB)

3.3.Peasu3anus 3JieMeHTOB NNPAKTHYECKO MOATOTOBKH

[IpakTHyeckas MOArOTOBKA NMPH peau3alud y4eOHBIX MPEAMETOB, KypCOB, MUCIUIUINH
(Momynell) opraHusyeTrcs IyTeM NpPOBEACHHS MPAKTUYECKUX 3aHATHH, IPAKTHKYMOB,
7a0opaTOpHBIX  pabOT W HMHBIX  AHAJOTMYHBIX  BHUJIOB  y4eOHOW  JesATEIbHOCTH,
IpeyCMaTPUBAIONINX ydacTHE OOYYAIOUIMXCS B BBIOJHEHUH OTACIBHBIX 3JIEMEHTOB palorT,
CBSI3aHHBIX ¢ OynyIiei mpodeccuoHaIbHOM A TEIIBHOCTHIO.

[IpakTHyeckast MOATOTOBKA MOXKET BKIIOYATh B c€OsS OTIENbHBIC 3aHATHUS JIGKIIMOHHOTO
TUNA, KOTOpBIE TpPEAyCMaTPUBAIOT Tepefady ydeOHOH HMHPOpMauuu OO0yJaromuMCs,
HEOOXOAMMOW  JUIs  TOCTEAYIOIIEro  BBIMOJHEHUS  paboT, CBS3aHHBIX C  Oymymien
npodecCHOHATBLHOM 1S TENbHOCTBIO.

3.4.BocnutareibHAs COCTABJSIONIAA IPOTPAMMBI



BocnuratensHast cucteMa B YHUBEpCUTETE HalpaBieHa Ha (POPMUPOBAHUE M pa3BUTHE
UHTEJUICKTYaJIbHOM, KYJIbTYpHOH, TBOPYECKOM, HPABCTBEHHOW JUYHOCTH OO0Y4YaroLIerocs,
OyAyIIEro CrernuanaucTa, COYeTalonero B cedbe npodeccnoHaabHble 3HAHUS U YMEHHSI, BBICOKHE
MOpaJibHbIe ¥ TMAaTPHOTHYECKHE KauyecTBa, OOJAJAaloIIero MpaBOBOM M KOMMYHHUKATHBHOM
KYJIbTYpOH, aKTUBHOU I'PAYKJAHCKON MTO3ULIUEH.

VYuebnsrii npeamer OYI16.09 ®usnka ciocoOCTBYET pa3BUTHIO JUYHOCTHBIX PE3yJIbTaTOB
JIP 1-34 ¢ yuetom [IporpaMmbl BOCTIUTAHUS 00yUYaOIIUXCA.

3.5 IlpumeHeHHe 3JIEKTPOHHOr0 OOyYeHHS W JUCTAHUMOHHBLIX 00pPa30BaTEIbLHBIX
TEXHOJIOTHil

[Ipu peanuzamuu 00pa3zoBaTeNbHON MPOrpaMMbl O0Opa3zoBaTelbHAas OpraHU3alus BIIPaBe
OPUMEHSATH 3JeKTpoHHOE oOyueHue (D0) M TUCTaHIIMOHHBIE O0pPa30BaTENbHBIE TEXHOJOTHH
(AOT).

[Tox >neKTPOHHBIM 00y4YEeHHUEM TOHUMAETCS OPraHU3aLus 00pa30BaTEIbHOM 1A TEILHOCTH
C TpUMEHEHHMEM coJepkalieicss B 0azax MJaHHBIX W HCHOJB3YeMOH TpU peamu3aiiu
00pa3oBaTeNbHBIX IPOrpaMM HHPOpMALIUU U 00ECTIeYUBAIOIINX ee 00paboTKy HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TEXHUYECKUX CPEJICTB, a TaK)Ke MH(POPMAITMOHHO-TEIEKOMMYHHKAIIMOHHBIX CETeH,
o0ecreynBaOIIUX Iepeaady [0 JUHHUSAM CBA3M YKa3aHHOW HH(OpMAaIMU, B3aMMOJCHCTBHE
o0yyaroImuxcst U MeAarorudyeckux padoTHUKOB. Iloj auCTaHIMOHHBIME 00pa30BaTENbHBIMU
TEXHOJIOTUSIMM TOHUMAIOTCs 00pa3oBaTelbHbIE TEXHOJIOTUH, pEaIU3yeMble B OCHOBHOM C
IPUMEHEHHEM HH(POPMALMOHHO-TEIEKOMMYHUKALMOHHBIX CETel IpH ONOCPEIOBAaHHOM (Ha
pacCTOSTHUH ) B3aMMOICUCTBUH O0YUYaIOIINXCS U MEeJarorndecKux paboTHUKOB.

3.6. OcoOeHHOCTH OpraHu3anud o00pa3oBaTeJbHON JeATEJbHOCTH /JIA JHMI C
OrPaHUYEeHHBIMU BO3MOKHOCTAMM 310POBbSI

ApnanTanus pabodeil mporpaMMbl AUCIUITIIMHBI IPOBOJUTCS MIPU PEATH3ALUH aIalITUBHON
00pa3oBaTeNbHON  MpOTrpaMMbl  (IpU  NPEJOCTABICHUM  WHAWBUAYAIbHOM  IPOTPaMMBI
peadbunutaruu win abwmranuu (MITPA) waBanmma pa3pabaTbiBaeTCss B COOTBETCTBHHU C €TO0
HOTPEOHOCTSIMM) — B LENAX OOecCredeHus IpaBa HWHBAIMAOB M JIMI C OTPAaHMYCHHBIMHU
BO3MOXKHOCTSIMH  3/I0pPOBbSl Ha TOJNydYeHHE MPO(pECcCCHOHATBHOTO OOpa30BaHUs, CO3TaHUSI
HEOOXOJUMBIX JJISl TIOJTYYEHUS! CPEAHEro MpOo(hecCHOHAIBHOTO 00pa30BaHUs YCIOBHM, a TaKXke
oOecrieyeHHus JIOCTHKEHUS OOY4YalONIMMHUCS WHBAIMJAMM M JHUIAMA C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3/I0POBbsI pe3y/IbTaTOB (POPMUPOBAHUS MPAKTHUECKOTO OTIBITA.

Wndopmanus o crieriuaabHbIX YCIOBUAX, CO3JaHHBIX IS 00YYalOIUXCs ¢ OTpaHUYEHHBIMHU
BO3MOXKHOCTSIMH 3/I0pOBbsI, pa3MmelieHa Ha caiite MMV (http://www.mi.university).

s oOyuenust nHBanuaoB U nui ¢ OB3, nMeromux HapyuieHus OMOPHO-IBUTATEIBHOTO
amnmapara oOEeCIeYHBAIOTCS YCIOBHS OECHpensITCTBEHHOIO JOCTyNa B y4eOHbIE MOMELICHHS,
CTOJIOBYIO, TyaJleTHBIE, APYrHe IMOMEIIeHUs (HaJuuue MaHIyCOB, MOPYYHEW, pacHIMpEHHBIX
JBEPHBIX IIPOEMOB U JIp.).

3.7. O0opyaoBanue y4eOHOro KaOMHeTa IJsi 00y4YAaWIUMXCH € PAa3JIUMYHBIMH BHIAMU
OrpaHUYeHNs] 310POBbSI
OcHamenne KaOWMHETa JOJDKHO OTBEYAaTh OCOOBIM 00pa3oBaTENbHBIM MOTPEOHOCTIM

00y4aromuXCsi HHBAJIHMJIOB ¥ JIUI] C OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 310pOBhsi. KaOnHeT noimkeH
OBITH OCHAIIICH 00OPYJIOBAaHUEM M YY€OHBIMH MECTAaMHU C TEXHUYECKHUMH CPEICTBAMU OOYUECHUS
JUTsE 00YYArOIIUXCS C PA3TMYHBIMU BUIaMHU OTPAaHHYCHHIA 3/T0OPOBBSI.

Kabuner, B KOTOpOM 00y4aroTCs JUIla ¢ HAPYIICHHEM CIIyXa, JOHKEH OBITh 000pYIOBaH
WHIYKITHOHHBIMU CHCTEMaMH (MHIYKIIMOHHBIMH TIETIISIMH ).



Hns cmaboBumsamux  oOydaronuxcsi B KaOMHETE TMpenycMaTpUBAETCS  HaIudue
KOMITBIOTEPHOM TEXHHMKH JUIsI IMPOCMOTpa y4deOHOH wuHpopMamuu MpU MOMOIIM BHUAEO-
yBEIUYUTENEH, UCIIOB30BaHNUE KIaBHATYPHI cO MpUpTOM bpaiiis.

Jns  oOyyaromuxcst ¢ HapylIeHHeM OIOPHO-JIBUTATENbHOTO ammapara KaOWHeT
00opyayeTcst afalnTUBHBIMU NAPTAaMH C PETYITUPOBKON BBICOTHI.

Brleyka3aHHoe OCHAIIEHUE YCTAaHABINBACTCS B KAOWHETE MPU HATUYHU 00YJaIOLIHXCS 110
aJIalITUPOBAHHON 00pa3oBaTeNbHON IporpaMMe C Y4YeTOM HMEIOINErocss TUIa HapyluleHUH
3I0pPOBbS Y 00YJarOIIerocs.

[Ipu HEOOXOIUMOCTH MPEIOCTABISAIOTCS OSCIIATHO CIEIHabHbIe YUeOHUKH U yueOHbIe
nocoOusi, nHas yuebHas muteparypa. FiMeercs BO3SMOXKHOCTH IPEOCTABIICHUS YCIYT aCCUCTEHTA,
okaspiBaromero odyyatommmcs: ¢ OB3 He0OX0AMMYIO TEXHUYECKYIO TIOMOIIb, B TOM YHCIIE YCIYT
CYpJIONIEPEBOJUYUKOB U TU(DIOCYPAONEPEBOJUNKOB.

3.8. ®opMbI M MeTOAbI KOHTPOJISAA U OLIEHKH Pe3yJIbTATOB 00y4YeHUs

[Ipumensiemble Tpu peanu3anuu padodeld nporpamMmbl (OPMBI M METOABI KOHTPOJIS
IPOBOJATCS C YIETOM OTPAaHMUYCHHS 3/I0POBbs 00yUYAIOIIHUXCSL.

[lenbto TEKyIIEro KOHTPOJS SBISETCS CBOEBPEMEHHOE BBISBICHHUE 3aTPYOHEHHH U
OTCTaBaHUN OO0YYaromerocsi C OrpaHHUYEHHBIMH BO3MOXKHOCTSIMH 3[0pPOBbSI U BHECEHHE
KOPPEKTHUBOB B YUEOHYIO JI€ATEIbHOCTD.

dopma MPOMEKYTOUHOM aTTECTAllMM YCTAHABIMBAETCS C YYETOM MHJIMBUIYaJIbHBIX
MCUXO(PU3NUECKMX OCOOEHHOCTEH O0O0yJalomuxcss WHBAIUIOB U JIMIl C OrPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 3710pOBbsI (YCTHO, MUCbMEHHO Ha OymMare, MMCbMEHHO Ha KOMIbIOTEpe, B hopMme
TECTUPOBAHUSA U T.II.).

[Tpu npoBegeHNN MPOMEKYTOUHON aTTeCTAllK 00yJaroleMycs MpeoCTaBIseTCs BpeMs Ha
MOJFOTOBKY K OTBETY, YBEIHMUEHHOE He O0Jiee YeM B TPH pa3a OT YCTAHOBJIEHHOT'O JJIsl TOJATOTOBKU
K OTBETY 00y4aroluMcsi, He UMEIOIIUM OTPaHUYEHUH 0 COCTOSTHUIO 3/T0POBBSI.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O IIPEIMETA

KonTponb u olleHKa pe3yabTaTOB OCBOEGHMSI Y4eOHOrO MpeAMETa OCYIIECTBISETCS
IpernojiaBaTesieM B IPOLEcce MPOBEACHHs yYeOHBIX 3aHATHH, TEKYIIEr0 M IMPOMEKYTOYHOTO
KOHTPOJISL.

OCO6CHHOCTI/I OLCHKH JIMYHOCTHBIX U MCTAIIPCAMCTHBIX PC3YJIbTATOB OCYHICCTBIACTCA B
pamKax:

- TCKYyIas OLCHKa (OCYH_ICCTBJDICTCH nmpenoaaBaTrejicM HNPCUMYIICCTBCHHO Ha OCHOBC
€XeJIHEBHbIX Ha0JII0/IeHUH B X0/i€ YU€OHBIX 3aHATUN 1 BHEYPOUHON AESITEILHOCTH);

- 3aIUTa UHAUBUAYATEHOTO MPOCKTA (MIPU HATUYHH);

- BHEIIIHHE HENepCOHU(UIIMPOBaHHbIE MOHUTOPHHTOBBIE HccnenoBanus (BITP CIIO mns
OLICHKH METAIIPEIMETHBIX PE3YyJIbTaTOB).

JlocTrxeHue CTyieHTaMU PEAMETHBIX Pe3yJIbTaTOB, YCBOSHHBIE 3HAHUSI M IPUOOpETECHHBIE
CTYACHTAaMH YMCHUS, OCYIICCTBIIACTCA CICAYIOIHUMU (bOpMaMI/I U MCTOAAMU KOHTPOJIA.

Pe3yabTaThl 00y4yeHust Kputepun ouenkun | MeToabl OlleHKH




[To yueOHomy mpenmety "®dusuka" (0a30BbIiA
YPOBEHB) TpeOOBaHUS K IIPEIMETHBIM pe3yiibTaTaM
OoCcBOGHHs 0a30BOro Kypca (U3UKU JIOJDKHBI
OTpaXkaTh:

IT1- chopMupoBaHHOCTH MPEACTABICHUN O
poru U Mecte (UIMKM U aCTPOHOMHUHM B
COBPEMEHHOM Hay4HOM KapTUHE MuUpa, O
cucteMooOpasyromed pon (GU3UKA B PA3BUTHH
€CTECTBCHHBIX HAyK, TEXHHUKH WU COBPEMEHHBIX
TEXHOJIOTHH, O BKJIa/Ie POCCUHCKHX U 3apyOCIKHBIX
YVUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, MOHUMAaHHE
(hU3UYECKON CYITHOCTH HAOJIOAACMBIX SIBIICHUM
MUKpPOMHEPA, MAKpPOMHPA U METaMupa; TOHUMaHUE
POJIM aCTPOHOMHUU B MPAKTUYECKOM NEATEIHHOCTH
YeloBeKa M JAIbHEUIIEM Hay4YHO-TEXHUYECKOM
pasBuTuu, poiu GuU3MKK B (HopMUpOBaAHUH
Kpyrozopa # (YHKIMOHAJIBHOW TPaMOTHOCTHU
YeNloBeKa JJIs PEeIIeHUs MPAKTHUECKUX 3a7a4;

I12- c(hopMUPOBAHHOCTH yMEHUH
pacmno3HaBaTh (hYU3MUECKUE SIBICHUS (TIPOLIECCHI) U
OOBSCHATh MX Ha OCHOBE H3YYEHHBIX 3aKOHOB:
paBHOMEpHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE JIBM)KEHUE, CBOOOJHOE MajeHUe
TeN, JBWXKEGHHE IO OKPYKHOCTH, WHEPIHS,
B3aMMOJICIICTBUE Tell, KojeOaTeNbHOe IBUKEHHE,
pPE30HAaHC, BOJIHOBOE JABIDKEHHE;, Jupy3us,
OpOYHOBCKOE JBHUKEHHE, CTPOEHUE >KUIKOCTEH U
TBEPABIX TeJN, HW3MEHEHHWE o0beMa Teln TpH
HarpeBaHuM (OXJIAXKIECHUH ), TEMIJIOBOE paBHOBECHE,
UCIIapeHHe, KOHJICHCAIIUS, TUTaBIICHUE,
KpUCTAJINIU3allus, KUMEHUE, BIaXKHOCTh BO3AYyXa,
CBSI3b CPEJHEW KMHETHUYECKON YHEPTUU TEIIOBOTO
JBIKEHUS MOJIEKYJI ¢ aOCOJIIOTHON TeMITepaTypo,
MOBBIIIICHHUE JIaBIICHUS Ta3a MPHU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBSI3b MEXAY IapameTpaMu
COCTOSIHUSI Ta3a B M3OIpOIECcCax; DICKTPU3ALUSI
Tel, B3aUMOJECHCTBUE 3apsioB, HarpeBaHHe
MIPOBOJHHKA C TOKOM, B3aUMOJICHCTBHE MarHUTOB,
ANEKTPOMarHuTHas WHAYKINS, neicTBue
MarHMUTHOTO TIOJII HA TIPOBOJHUK C TOKOM H
JBUKYIIHICS 3aps, 3JIEKTPOMAarHUTHBIE
KoseOaHus u BOJTHBI, PSIMOJIMHEHHOE
pacrnpocTpaHeHHe CBeTa, OTpakeHue,
npejoMiIeHue, uHTepdepeHus, audpakuus u
MOJIApU3aLUs CBeTa, TUcrepcust CBETA;
¢dorosnexTpudeckuit 3h(hexT, CBETOBOE JaBICHHUE,
BO3HUKHOBEHHE JIMHEHYaTOro CIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHass M  HCKYCCTBEHHas
PaanoOaKTUBHOCTD;

13- BJIaJICHHE OCHOBOTIOJIATr aAl0IIIUMHU
(Gu3NYeCKUMU  TIOHATHUSMHU M BEJTUYMHAMU,
XapaKTepU3yIOIMMUMHA  (U3WYECKHE  TPOIECCH

YcTHBIE OTBETHI
OLIEHUBAIOTCS 110
ATHOAIUIBHOM
CHCTEME.

5 — OTIINYHO,
IrPaMOTHO, TOJTHO
W3JI0KEH MaTepHal

4 — xoporio,
JIOTTYCKAEeTCsI OJHA —
IIBE OIINOKH B
H3JI05KCHUU
MaTepuasa U peueBbie
OIIIMOKH

3_
YIIOBJIETBOPUTEIHHO
(B mIeIoM TeMa
pacKphITa, TOMYIIEHBI
peYeBBIC OITHOKN)

2-
HEYJIOBJIETBOPUTEIBHO
(oOyuarommiicst He
MOKET HU3TI0KUTh
MaTepuan)

OILIEHKH 3a TECTOBLIE
3aJlaHus OLICHUBAIOTCS
M0 KOJINYECTBY
BBIMIOJTHEHHBIX,
Hanpumep, 10
3aJaHuH.

10, —«b5»
9,8, 7, -«4»
6,5 - 3»,

Meusnie 5 3agadui —
»

Onenka B paMkax
TEKYIIETO
KOHTPOJIA
pe3yabTaToOB
BBIIIOJTHCHHS
3aJJaHuN UL
CaMOCTOSTEIbHOM
paboThI.

O1ieHKa YCTHBIX
OTBETOB B
pe3yabTare
YCTHBIX U
MUCEMEHHBIX
OMPOCOB, KOT1A
IPOBEPSIOTCS
TEOPETHYECKHUE U
MPAKTUIECKHE
3HAHUA
00yJaronuxcs.

OrneHka
BBIIOJTHEHHBIX
TECTOB,
JIOKJIaJ0B,
Mpe3eHTalNM.




(CBSA3aHHBIMM C MEXaHMYECKUM JIBHIKCHHEM,
B3aMMO/ICICTBUEM Ten, MEXaHUYECKUMH
KoJ1e0aHUSIMHU ¥ BOJTHAMH; aTOMHO-MOJICKYISIPHBIM
CTPOCHUEM BEIIECTBA, TEIUIOBBIMU MPOIIECCAMH;
AIEKTPUUYECKUM u MAarHUTHBIM TTOJISIMH,
AJIEKTPUYECKUM  TOKOM,  AJIEKTPOMAarHUTHBIMU
KoJICOAHUSIMM U BOJHAMHM; OITHYCCKUMU
SIBJICHUSIMU; KBAaHTOBBIMU SIBIICHUSIMU, CTPOCHUEM
aToMa MU aTOMHOTO SApa, PaJMOaKTUBHOCTHIO);
BJIaJICHHUC OCHOBOIIOJIAral0IUMH
ACTPOHOMUYECKUMH MOHSTHSIMU, MO3BOJISIOMIUMU
XapaKkTepHU30BaTh MPOLECCHl, MPOUCXOAIINE Ha
3BE3/1aX, B 3BE3IHBIX CHCTEMaXx, B
MEXTAJIAKTHYECKON cpese; IBUKEHHE HEOECHBIX
TEJ1, BOIIOIMIO 3Be3/1 U BCeeaeHHOM;

[14- BJIaJICHUE 3aKOHOMEPHOCTSIMHU,
3aKOHAaMH U TEOpHsIMH (3aKOH BCEMHUPHOTO
tarotrenus, I, II u III 3akonsl HeloTOHA, 3aKoH
COXpAaHEHUS MEXAHWUYECKOW HHEpPruu, 3aKOH
COXpaHEHUs HMITYJIbCa, MPUHIMUI CYNEePHO3ULIUU
CUJI, TPUHIMII PABHOIMPABHOCTH HHEPIUATIBHBIX
CUCTEM OTCYETa; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHHSI BELIECTBA, Ta30BbIE€ 3aKOHBI,
MepBbIi 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpAaHEHHUs AJIEKTPUYECKOro  3apsija, 3aKoH
Kynona, 3akon Oma 11 yyacTka 1enu, 3akod Oma
JUIS1 TIOJTHOM AJIEKTPUYECKOM 11eMH, 3aK0H J>Koyiis -
JleHIla, 3aKOH 3JIEKTPOMarHUTHOM HHAYKLHWH,
3aKOH COXpaHEHUS SHEpIuu, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHHUs CBETA, 3aKOH
OTpaOKEHUS CBETa, 3aKOH IMPEJIOMJICHUS CBETa;
3aKOH COXPAHEHHSI SHEPIHM, 3aKOH COXpPaHEHUS
WMIYJIbCa, 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3aps/ia, 3aKOH COXpPAHEHUs MAacCOBOIO 4YHUCIA,
nocrtynatel  bopa, 3akoH  paJMOAKTUBHOTO
pacrnaja); YBEpEHHOE HCHOJb30BaHUE 3aKOHOB M
3aKOHOMEPHOCTEH TMpu aHamu3e (PU3HMIECKUX
SIBJIEHUM U TIPOLIECCOB;

I15- YMEHHE YUYUTHIBATh rpaHULIbl
MPUMEHECHHUSI W3YYCHHBIX (DU3MUECKUX MOJIEICH:
MarepualibHasg TOYKa, WHEPIMAIbHAs CHUCTEMa
oTCueTa, UJealbHBIN Ta3; MOJEIHU CTPOEHHUS Ira30B,
JKUJKOCTEH W TBEpAbIX  TEJ,  TOYEUYHBIH
ANEKTPUYECKUN 3apsij, siiepHas MOJelb aToMma,
HYKJIOHHasi MOJEJIb aTOMHOTO siApa MPH PEIICHUU
(bu3MUecKUX 3a/1a4;

[16- BmameHuwe OCHOBHBIMH  METOIAaMU
HAy4YHOTO MO3HAHUS, UCIOIB3YeMbIMU B (hu3uKe:
MPOBOJAUTh TNPSIMbIE M KOCBEHHBIE M3MEpPECHUS
(¢u3NYeCKUX BENWYHMH, BBIOMpas ONTUMAaJbHBIN
Croco0 W3MEpPEeHHs] M HCIOJb3ys H3BECTHBIC
METOABl OLICHKM IOTIPEUIHOCTEM H3MEpPEHUH,




IPOBOJIUTH HCCIIeIOBAaHHE 3aBHCUMOCTEH
(bu3MYECKUX BETUYHMH C UCIOJB30BaHUEM MPSMBIX
U3MEPEHUH, OOBSICHATh MOJTYYEHHBIC PE3yIbTATHI,
UCHoNb3ysl  (pU3MUecKHe TEOpHH, 3aKOHBl W
MOHATHS, U JIeNaTh BBIBOJBI; COOMIONATh MpaBUiIa
6e301acHoro Tpyaa npu MIPOBEJICHUU
UCCIIEIOBAaHHH B paMKax y4yeOHOro SKCHepUMEHTa
U y4eOHO-HCCNe0BaTEIbCKON JEATEIbHOCTH C
UCTOJb30BAaHUEM  ITM(PPOBBIX  M3MEPHUTEIBHBIX
YCTPOWCTB M Ja0OpPaTOPHOTO OOOPY/IOBAHMS;
c(OPMHPOBAHHOCTh TPEJACTABICHUIl O MeToJax
MOJIy4YEHHUsI HAyYHBIX aCTPOHOMUYECKUX 3HAHMUIA;
I17- copmMUpOBaHHOCTH yYMEHHS pemaTh
pacyeTHbIC 3a7a4M C SBHO 3aJaHHON (hU3nUYecKon
MOJICNIbIO, UCTONB3Yys (U3NUYECKUE 3aKOHBI H
MPUHIIMIIBI; Ha OCHOBE aHaliM3a YCJIOBUS 3ajauu
BBIOMpaTh  (PU3MUYECKYI0O  MOJENb,  BBIIEIATH
¢du3nveckre BeTMINHBI U (OPMYITBI, HEOOXOTUMBIE
JUIS €€ pellleHus, MPOBOIUTh PacUeThl U OLICHUBATH
peaTbHOCTh TOJYYEHHOTO 3HAueHHs (PU3UYECKOM
BEJIMYMHBI; peulaTb  KaueCTBEHHBIE  3aJlauH,
BBICTpaWBasi  JIOTUYECKH  HEMPOTUBOPEUHBYIO
LIETIOYKY PacCyXJACHUW C OMOPOM Ha M3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;
18- chopmupoBaHHOCTH YMEHUST IPUMEHSTH
MOJTyYCHHbIE 3HAHUS s OOBSCHEHHS YCIOBUUN
MpoTeKaHus (U3MYECKUX SIBICHUN B NPUPOAE U
JUIS  TPUHITHS  TPAKTUYECKUX  pEHICHW B
MOBCETHEBHOM  JKM3HM AN o0ecrnedeHus
0e30macHOCTH TpU OOpaIleHuu ¢ OBITOBBIMHU
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHHMsS 370pOBbS M COOJIOAECHUS HOPM
HKOJIOTMUECKOTO TMOBEACHUS B  OKpYyXKarolen
cpeze; MOHMMaHUE HEOOXOIUMOCTH NMPUMEHEHUS
JTOCTIDKCHHH  (U3MKH W TEXHOJOTHUH  JUIA
panMoOHATBFHOTO IPUPOAOIOIH30BAHNUS;

I19-  cdopmupoBaHHOCTH  COOCTBEHHOM
MO3UIMU TO OTHONICHHWI0O K  (QHU3U4ecKon
uHpOpMaIHy, MOJTy9aeMOi u3 pa3HbIX

UCTOYHHUKOB, YMEHHUH HCIIOJIb30BaTh LU(PPOBbIC
TEXHOJIOTUM JUIsl IIOMCKa, CTPYKTYpPHPOBAHMI,
MHTEPOpPETAllMd M TPEJICTaBICHHUs Yy4eOHOU u
Hay4YHO-NIONYJISIPHOW ~ MH(pOpMalMK;  pa3BUTHE
YMEHUNM KPUTHYECKOIO0 aHajau3a IoJy4yaecMou
nH(popManuu;

[110- oBnageHne ymeHHAMH paboOTaTh B
IPyNIE C BBIIOJHEHUEM DPA3JIMYHBIX COLHAJIBHBIX
pouen, IUIAHUPOBATh paboty IpYIMIIBL,
palMOHAJIBHO  PACHpEACIATh JCATCIBHOCTh B
HECTaH/IAapPTHBIX CUTYaLlUsX, aleKBaTHO OLIEHUBATh
BKJIJ| KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIIBI B PEIICHUE
paccMaTpuBaeMoil MpoOIeMBl;




I111- oBnangenue (copMUpPOBAaHHOCTH
MIPEACTABICHUH ) MPAaBHJIAMH 3aNTUCH (PU3UICCKUX
bopmyn penbedHO-TOUEUHON CHCTEMBI
o6o3nauenwii JI. bpaitns (s cnensix u
CITA0OBHUASAIINX O0YJAFOIIINXCS).

Jlns artectanuu 00ydaromyxcsi Ha COOTBETCTBUE UX IEPCOHANIBHBIX TOCTHKEHUH 00ydeHus
no y4yeOHOMY HpeIMeTy co3Aaercs (OHJ OIEHOYHBIX CPENICTB, IO3BOJSIOUINE OLICHUTH
npeIMeTHBIC (3HAHUS U YMEHUS) U METalpeIMETHBIC PE3yIbTaThI.

OneHka JTUYHOCTHBIX pE3yJAbTaTOB (B TOM UYHCIE C Yy4eTOM pabouell MmporpaMMbl
BOCIIMTAHUSI) MOKET OBITh MPOU3BECHA C IPUMEHEHUEM CIIETYIOMUX (GOPM OLIEHUBAHUS:

- IepcOHU(UITMPOBaHHAS (IEMOHCTPUPYIONIAs JOCTH)KEHUSI KOHKPETHOTO 00YJaromerocs);

- HenepcoHU(UIMPOBaHHAs (XapaKTepu3ymolias AOCTIKEHUS B ydyeOHOM Tpymme, y
KOHKPETHOTO MeAarornyeckoro paboTHUKA, B 00pa30BaTeIbHOM OpraHU3aIlii B IIEJIOM);

- Ka4eCTBEHHas (M3MEpEHHAs: B HOMUHATUBHOM IIIKaJIe: €CTh/HET);

- KOTMYEeCTBEHHAs (M3MEpEeHHAsl, HAaIIPUMEp, B PAHTOBOH IIKaJie: O0IbIle/MEHBIIIE);

- MHTEerpajbHas (OLEHEHHAsl ¢ MOMOIIbI0 KOMIUIEKCHBIX TECTOB, MOPT(HOINO, BBHICTABOK,
MpEe3eHTALUN );

- nuddepeHmpoBaHHas (OLEHKA OTICITbHBIX aCTIEKTOB Pa3BUTHSA).

[Ipu 3TOM MOTYT IIpeyCMAaTPUBATHLCS CIIEAYIOIINE METOIbI OIICHHBAHMS:

- HaOIIOAEHUE;

- mopthonmo;

- OKCTIepTHAs OLICHKA,

- CTaHJapTU30BaHHbIE ONIPOCHUKU;

- MPOCKTUBHBIC METO/IBI;

- CaMOOIICHKa;

- aHaJM3 MPOJYKTOB ACSITENLHOCTH (IPOEKTOB, MPAKTUYECKUX, TBOPUYECKUX pAOOT) U T.1.
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