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Pabouass mporpamma y4eOHOW mpeaMeTa pacCMOTpEHa M OJ00pEeHa MPEIMETHO-ITUKIOBOM
KOMUCCHEN npenoaBaTeneid 001eo0pa3oBaTeabHOro HUKIIA.

Pabouas nporpamma yueOHOI peamera pa3paboTaHa Ha OCHOBE:

denepanbHOr0 TrocyAapCTBEHHOTO 00pa3oBaTeNbHOTO  CTaHAapTa CpeaHero  oOIIero
obpazopanus (nasiee — PI'OC COO), yrBepxkaeHHoro [Ipukazom MuHucTepcTBa 00pa30BaHUs M HAYKH
Poccutickoit @enepanuu ot 17 mas 2012 r. N413 (3apeructpupoBadn MUHHUCTEPCTBOM rOCTUIIMN PD
07.06.2012 r. N 24480);

denepanbHON 00pa3oBaTENBHON MPOTPaMMBbI CpelHero obmiero oopasoBanus (nanee - OOII
COO), yrBepxaennoro Ilpukazom MunucrepctBa mnpocseuieHuss Poccuiickoir ®denepanuu ot
18.05.2023 r. N 371 (3apeructpupoBad MunucrepctBom roctutiuu 12 uronst 2023 r. N 74228);

BHyTpeHHsIs SKcniepTH3a:
3aseayromas YMY 3amerra [[.H.
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1. HOACHUTEJIbHAA 3AIIMCKA

1.1. OO0mas xapakTepucTHKa MPOrpaMMbl y4eOHOI0 npeamera

®du3uka Kak Hayka 0 HauOolsiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAsi B KauecTBE Yy4eOHOTO
npeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ, B CUCTEMY 3HAHHHA 00 OKpYXKAIOUIEM MHpE.
[konpHBIA Kypc (PU3UKK - CHCTEMOOOPA3YIOIMIUN IS €CTECTBEHHO-HAYYHBIX yYEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHe 3aKOHBI JIGKAT B OCHOBE TPOIIECCOB M SIBIICHUH, M3y4aeMbIX XHUMHUEH,
Ouonorueii, ¢puznueckoil reorpadueii u acrpoHomueil. Vcnonb30BaHWe W aKTUBHOE NMPHUMEHECHUE
dbusznyecKkux 3HAHUI OIpenenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HbIX TeXHOJOrui B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJIYYEHHUS HOBBIX MAaTE€pUalOB C 3aJaHHBIMU
cBoiictBamu U Apyrux. M3yyenue (pu3uku BHOCUT OCHOBHOHM BKJaJa B ()OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOYy4YaroIUXcs, B (OPMUPOBAHUE YMEHUN NPUMEHATh HAyYHBIH METOJ
MO3HAHUS MPU BHIMOJIHEHUH UMHU YYEOHBIX UCCIIeI0BAaHUM.

s 6a3oBOro ypoBHS Kypca (U3HKH - 3TO HCIIOJIB30BAHUE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX JKCIICPUMEHTOB M JIA0OPATOPHBIX padOT, KOTOpPBIE B MPOrpamMme IO (HU3HKE
00bETMHEHBI B OOIIHI CIHUCOK YYCHHUYECKUX MPAKTUUECKUX padboT. Brijenenre B yka3aHHOM NIEpeUHe
1abopaTOpHBIX Pa0OT, MPOBOJUMBIX JUIsI KOHTPOJIE M OIICHKH, OCYIIECTBISICTCS YYaCTHUKAMU
00pa3oBaTeNbHOTO Mpoliecca HUCXO0ls M3 OCOOEHHOCTEW IMIAHMPOBAHMSA M OCHAIlEHUs KabuHeTa
¢uzuku. [Ipu 3ToM obecnieurBaeTcsi OBIaJeHHE O0YYAIOUIUMUICS YMEHUSMHU MPOBOJAUTH KOCBEHHbIE
U3MEpEHUs, HCCIEA0BaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYMH U MTOCTAHOBKY OIBITOB IO MTPOBEPKE
MPEAJIOKEHHBIX TUIIOTES.

1.2. MecTo mnpeaMera B CTPYKTYpe OCHOBHOW mNpodecCMOHAIBLHOH 00pa3oBaTebHOI
NPOrpaMMblI

PaGowass  mporpamma  ydeOHOrOo  mpeamera  SBISETCS — OOsA3aTENBHOM  4YacThIO
00111€00pa30BaTEILHOTO IMKJIA OCHOBHOM MpO(ecCHOHATBbHONH 00pa3oBaTeIbHOM MPOrpaMMBbl 110
cnenuanbHocTd 38.02.07 BankoBckoe 1eJ10 (COIMaNIbHO-DKOHOMUYECKHI TPOPHIIB).

[Tporpamma yuebHoro mpeamMera cocrasieHa B coorBerctun ¢ @I'OC COO u ®OIT COO B
YacTH OIpeNIeJIeHHs COJepKaHusl U TpeOOBaHUM K pe3ylbTaTaM €ro OCBOEHHS, a TaKKe Ha OCHOBE
XapaKTEePUCTUKHN IUIAHUPYEMBIX pPE3YJIbTaTOB JYXOBHO-HPAaBCTBEHHOI'O PpA3BUTHUS, BOCIMUTAHHUS U
colManu3aluu o0ydJaromMxcs, IMpeAcTaBiIeHHOW B (QenepaqbHOl HporpaMMe BOCIUTAaHUS U B
COOTBETCTBUH C (POPMUPYEMBIMH JINYHOCTHBIMH pe3yJIbTaTaMH pabodel MporpaMmbl BOCIIUTAHUS 110
CHEINAIbHOCTH.

[Tpeamer BxoauT B 06s13arenbHyto npeamerHyto obnacts PI'OC COO «EctecTBeHHO-HayYHbIE
IpeIMEThD) U U3y4aeTcsi Ha 0a30BOM ypOBHE.

1.3. Hean usyyeHust yueOHOro npeamera

OCHOBHBIMH TEJIIMU U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

— ¢opMHpOBaHUE HHTEpPECa W CTPEMIICHHS OOYYarONIUXCsl K HAyYHOMY HW3Y4YEHUIO TPUPOJIHI,
pa3BUTHE UX WHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

— pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HaHUS M (HOPMUPOBAHHE UCCIIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOLUM SIBIICHUSIM;

— (hopMupOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3yybTaTa U3y4eHUsI OCHOB CTPOEHUS MaTepUH U
dbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

— (hopmupoBaHue ymMmeHU OOBACHSTH SBJICHUS C UCTIOIB30BaHUEM (PU3NUYECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTelIbCTB;



— (QopmupoBaHue TPEACTABICHUNH O poyid (U3MKU A Pa3BUTHS JAPYTUX €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJIOTUH. JIOCTI)KEHHE THX 1iejeld 00ecTieyMBaeTCsl pelIeHueM CeIyIomuX 3a1a4d B
nporecce u3ydeHus Kypca GU3NKN Ha YPOBHE CPEHEro 00IIero 0opa3oBaHus:

— TpuoOpeTeHre CUCTEeMbl 3HAHUK 00 OOmMX (HU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX,
BKJIIOYAsi MEXAHUKY, MOJIEKYJISIpHYIO (PU3UKY, DJIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI
acTpo(hu3uKw;

— ¢dopMUpOBaHUE YMEHUI IPUMEHSTh TEOPETUUECKUE 3HAHUS AJ1s1 O0bSICHEHUS (PU3NYECKUX SIBJICHUN
B IIPUPOJE U JIJIs IPUHATHUS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HU;

— OCBOEHHE CIOocO00B pelIeHHs] Pa3INYHbIX 3a7a4 C SBHO 33JaHHON (U3NYECKOW MOJIeNbIo, 3a/1ay,
MOJPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3aHne (PU3MUECKON MOETH, a/IeKBaTHOW YCIIOBHSIM 331a4H;
— TIOHMMaHuE€ (U3NYECKHMX OCHOB W TMPUHIUIOB JACUCTBUS TEXHUYECKHUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

— OBJIaJICHHME METOJaMH CaMOCTOSITENIbHOTO IUJIAHUPOBAHUS U TMPOBEACHUA (UINYECKUX
OKCIIEPUMEHTOB, aHAIM3a W HUHTEpHpeTanud HHPOPMALUHU, ONPEACTICHUS JOCTOBEPHOCTH
MOJIy4EHHOTO Pe3yJIbTaTa;

— CO3JIJaHM€ YCIIOBHM ISl PAa3BUTUSA YMEHHMH IPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUYECKOMN
JESTEIIbHOCTH.

1.4. Tlnanupyemble pe3yJbTaThl OCBOEHHS YU4eOHOI0 MpeaMeTa:

B pamkax mnporpammbl y4yeOHOrO mpeaMeTa OOYyYaroIIMMHUCA OCBAMBAIOTCS JHUYHOCTHBIE,
METaIpeIMETHbIE U MPEIMETHbIC pPe3yiabTaThl B cOOTBETCTBHU ¢ TpeboBanmsiMu PI'OC cpenHero
obuiero oopazoBanus: nuyHocTHeIe (JI), Mmetanpeamernsie (M), npeaMeTHble At 6a30BOrO YpOBHS
(IT), u yenybnennozo yposus (I1y).

Tax e mpeaMer cnocodcTByeT GOPMUPOBAHUIO U PA3BUTHIO OOIINX KOMIETCHIIHIA:

OK 02. Mcnonbp30BaTh COBPEMEHHBIE CPENICTBA IMOMCKA, aHAIN3a U MHTEPIPETallui HH(POpMAIUH,
¥ MTHPOPMAIIMOHHBIE TEXHOJIOTUH JJIsl BBIMOIHEHU 3a/1a4 MPO(PECCUOHANBHOMN AESITeTbHOCTH;
OK 04. DddexTrBHO B3aNMOACHCTBOBATH U padOTATh B KOJUIEKTHBE U KOMaH/IE;
OK 05. OcymiecTBisiTh YCTHYIO M MHUCHbMEHHYI0O KOMMYHHUKALMIO HAa TOCYIApCTBEHHOM S3BIKE
Poccuiickoit deneparuu ¢ yueToM 0COOEHHOCTEHN COMATBHOTO U KYIBTYPHOTO KOHTEKCTA;
OK 09. ITonp3oBatkes npoecCHOHATBHON JOKyMEHTalMel Ha TOCY1apCTBEHHOM Y HHOCTPaHHOM
SI3BIKAX.
JIMYHOCTHBIE PE3YJIBTATBI
rpakIaHCKOe BOCIUTAHHE:
JI1 - chopMHUPOBAHHOCTH TPAXKJAHCKON MO3UIIUHM OOYUaIOIIErocss Kak akTUBHOI'O M OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO OOIIECTBa;
JI2 - oco3HaHMe CBOMX KOHCTUTYIIMOHHBIX MTPAB U 00513aHHOCTEH, yBa)KEHNE 3aKOHA U TPABOINIOPSIKA;

JI3 - npuHsATHE TPAIWIMUOHHBIX HAIMOHAJIBHBIX, OOIIEYETIOBEUECKUX T'yMAaHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;
JI4 - TOTOBHOCTH MPOTHUBOCTOSITH WJICOJOTHU DKCTPEMHU3Ma, HalMOHAIM3Ma, KceHohoouw,

JUCKPUMHHALIMU 110 COLUAJIBHBIM, PEIIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPU3HAKAM;
JI5 - roToBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HMHTEpecax Tpa’KIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUH B IIKOJIE U JETCKO-FOHOIIECKUX OpraHU3alusix;
JI6 - ymeHue B3auMOIeiCTBOBATh C COLIMATIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUHU C UX (QYHKIUSAMU U
Ha3HAYCHHEM;
JI7 - TOTOBHOCTB K TyMaHUTapHOW U BOJIOHTEPCKON JAEATEIbHOCTH;

NATPHOTHYECKOE BOCIIMTAHHE:
JI8 - chopMHpPOBAHHOCTH POCCHICKON TPaKIAHCKOW HICHTHUYHOCTH, MATPHOTH3MA, YBAXKEHHUS K
CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH Iepel PonuHoM, ropiocTy 3a cBOM Kpaii, cBoro Poauny,
CBOM S3BIK M KYJIBTYDPY, IIPOIIJIOE U HACTOSALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
JI9 - LIEeHHOCTHOE OTHOUIEHME K TIOCYJAapCTBEHHBIM CHMBOJAM, HUCTOPHUYECKOMY M IPUPOIHOMY
HACJIEJIUIO, MAMATHHUKAaM, O0€BBIM MTOJIBUTaM U TPYAOBBIM JOCTHKEHHUSIM HapoJa, TPAIULUIM HApOI0B
Poccun; noctuxenusm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;



JI10 - uneitnas yOoexI€HHOCTh, TOTOBHOCTH K CITy)KeHHIO OTEUeCTBY U €ro 3alliTe, OTBETCTBEHHOCTh
3a ero cyan0y;
AYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

JI11 - oco3HaHue TyXOBHBIX IIEHHOCTEH POCCUHUCKOrO HAPO/a;
JI12 - chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO MTOBE/ICHUS;
JI13 - crmocoOHOCTh OIIEHMBATH CUTYAIMI0 M MPHUHUMATh OCO3HAHHBIC PEHICHHS, OPUEHTHPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
JI14 - oco3HaHUE IMYHOTO BKJIAJa B TOCTPOCHHE YCTOMYUBOTO OYAYIIETo;
JI15 - OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENIAM W (MJIM) APYTUM YI€HAM CEMbH, CO3JIaHUIO
CEMbH Ha OCHOBE OCO3HAHHOIO IMPUHSATHUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUH C TPAIULIUSAMU
Hapoz1oB Poccuu;

ICTeTHYeCKOe BOCTIMTAHME:
JI.16 - screTMyeckoe OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOI'O M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOILICHHUI;
JI.17 - crnocoGHOCTh BOCIPUHUMATH Pa3IMYHbIe BUIbI HCKYCCTBA, TPAAULIUUA U TBOPUYECTBO CBOETO U
JIPYTUX HApOOB, OIIYIIATh SMOIMOHAIIBHOE BO3/ICUCTBUE UCKYCCTBA;
JI.18 - yOexaeHHOCTh B 3HAYUMOCTU U JTUYHOCTH M OOIIEeCTBa OTEUYECTBEHHOIO U MHPOBOTO
MCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIUIIMKA U HAPOJHOTO TBOPUECTBA;
JI.19 - TOTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HbIX BU/IAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIATh KaueCTBA
TBOPYECKOM JIMYHOCTH;

¢puznueckoe BocnuTaHue, (GOPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H 3MOLHOHAJBHOIO
Os1aronosyqusi:
J1.20 - copMupOBaHHOCTH 30POBOTO M O€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOLICHHS K
CBOEMY 3/I0POBBIO;
JI.21 - motpebHOCTh B (PU3NYECKOM COBEPIICHCTBOBAHHUH, 3aHATUAX CIOPTHUBHO-03A0POBUTEIHHOU
JeSATeTbHOCTBIO;
JI.22 - akTUBHOE HETPUSATHE BPEAHBIX MPUBBIYEK U UHBIX (POPM MPUUMHEHUS Bpeaa Gu3nueckoMy u
MICUXUYECKOMY 37I0POBBIO;

TPY0BOE BOCIIUTAHME:
JI.23 - TOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MAacTEPCTBa, TPYAOIIO0HE;
J1.24 - rOTOBHOCTh K aKTMBHOW AEATEIBHOCTH TEXHOJIOTMYECKOM M COLMATIbHOM HANpaBIEHHOCTH,
CIOCOOHOCTh MHUIIUUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIHHO BBITOJIHATEH TAKYIO JEATEIbHOCTb;
JI.25 - uHTepec K pa3nuuHbIM cdepaMm MpodhecCHOHANBFHON NEeSTENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHBI,
JI.26 - TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO HA MPOTSKEHUHU BCEH KU3HU;

JKO0JIOTHYeCKOoe BOCIIUTaHue:
JI.27 - chopMHUPOBAHHOCTh JKOJIOTUYECKOW KYyIbTYphl, MOHHMMAaHHE BIUSHUSA COIHMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHNE MPUPOTHON M COIMAIBHOM CpeJibl, 0CO3HAHUE II100aIbHOTO
XapakTepa KOJIOTUYECKUX MPOOIeM;
J1.28 - nmaHupoBaHUE M OCYIIECTBICHHE JIEUCTBHUI B OKpYKAIOIIEH Cpelle Ha OCHOBE 3HAHUS IeJei
YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA;
J1.29 - akTMBHOE HeNpuATHE AEHUCTBUN, TPUHOCSIINX BPEJ OKPYXKAIOLIEH Cpee;
JI.30 - ymeHue pOrHO3UPOBaATh HEOIATOMPUATHBIE SKOJIOTHUECKHUE MTOCIEACTBHS MPEAIPUHUMAEMBIX
JIEHCTBHM, IPEJOTBPAILATh UX;
JI.31 - pacuupenue omnbiTa AESITENbHOCTH SKOJIOTUUECKON HANPABIEHHOCTH;

HEHHOCTH HAYYHOTI'O MO3HAHMS:
JI.32 - chopMUPOBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00LIIECTBEHHON MPAKTUKHU, OCHOBAHHOT'O Ha TUAJIOTe KYJIbTYpP, CHOCOOCTBYIOIIET0 OCO3HAHUIO
CBOEro MeCTa B MOJUKYJIbTYPHOM MUDE;
JI.33 - coBepHIEHCTBOBAHME SI3BIKOBOM M YMTATEIBCKOW KYJIBTYpPBl KaK CPEJICTBA B3aWMOJIECHCTBUSA
MEXIY JI0JIbMU U TIO3HAHUS MUPA;



JI.34 - oco3HaHWE LIEHHOCTH HAyYHOW AESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH MPOEKTHYIO M
HUCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe elicTBUS

ba3oBble JJornyeckue 1eMcTBHUA:
M1 - camocToATenbHO (OPMYIUPOBATH U AaKTyalIM3UPOBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
M2 - ycraHaBnuBaTh CYLIECTBEHHBIN MPU3HAK WM OCHOBAHMS Ui CPaBHEHUS, KiIacCU(PHUKAIUU U
000011IeHH S
M3 - onpenensaTh 1enu ASITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHIKEHUS;
M4 - BBISBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUNS B PACCMAaTPUBAEMBIX SIBICHUSX;
M5 - BHOCUTH KOPPEKTHUBBI B IEATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIBTATOB 1IEJISIM, OLIEHUBAThH
PHUCKU NOCIEACTBUN NEATENBHOCTH;
M6 - pa3BuBaTh KpeaTHBHOE MBIIUICHUE IIPU PEIICHUH )KU3HEHHBIX MPOOJIeM;

Ba3oBble uccienoBarebckme 1eiCTBUA:
M7 - BnazneTe HaBbIKAMHU Yy4eOHO-HCCIEIOBATEIbCKOM M MPOEKTHOW MIEsTeNbHOCTH, HAaBBIKAMU
paspenieHus npoodiem;
MS8 - crmocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY MOHMCKY METOJOB PEIICHUS MPAKTHUYECKUX
3a/1a4, IPUMEHEHHIO Pa3INYHbIX METO/I0B TO3HAHMUS;
M9 - oBnameHue BHAAMHU JAEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro HHTEpIpeTaluu,
IpeoOpa3oBaHUI0 U NMPUMEHEHHMIO B PA3IMUHBIX Y4€OHBIX CUTYalUsX, B TOM YHCIIE NPU CO3/IaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
MI10 - popMupoBaHHE HAyYHOTO THIIA MBIIUIEHUS, BJIaICHUE HAYyYHOU TEPMUHOJIOTHEH, KIOYEBBIMU
MOHITUSIMA U METOJIaMU;
MI11 - craButh U GOpMyIHpPOBaTH COOCTBEHHBIE 3a/laud B OOpA30BATEIBHON NEATEIBHOCTH W
JKU3HEHHBIX CUTYaIUsX;
M12 - BBISIBISTh TIPUUUHHO-CIIEICTBEHHBIE CBS3U U aKTYaIM3UPOBATh 33/1a4y, BBIJIBUTaTh TUIIOTE3Y €€
pEILIeHNUs, HaXOAUTh apryMEHThI JJIs JOKa3aTelbCTBA CBOMX YTBEPXKIACHMM, 3aJaBaTh IapaMeTphbl U
KPUTEPUHN PELLICHUS;
M13 - aHanu3MpoBaTh MOJIYYEHHBIE B XOZE PEIICHUS 3a/1a4 PE3Y/IbTaThl, KPUTHUECKU OLICHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;
M14 - naBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPHOOPETEHHBIN OIIBIT;
M15 - pa3pabaTeIBaTh IJIaH PEIICHHS MPOOIEMBI C YIETOM aHAJIM3a UMEIOIINXCS MaTePUATbHBIX U
HEMaTEpUaAIbHBIX PECYPCOB;
MI16 - ocyuiecTBIsATh LEJNEHAINIPABICHHbIN MOUCK IEepeHOca CPEJCTB U CIHOCOOOB JIEHCTBUS B
pohecCHOHANBHYIO CPEy;
MI17 - ymeTb IepeHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTUYECKYIO 00JIaCTH JKU3HEIEATEIbHOCTH;
M18 - ymeTb HHTErpUpOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTel;
M19 - BeIABUTATH HOBBIE UJIEH, NIPEATIATaTh OPUTHHAIIBHBIE [TOAXO0/IbI U PEILICHUS;
M20 - craBuTh poOIEMBI U 33]]aUH, JOMYCKAIOIIME aJlbTepHATUBHbIEC PELLICHUS;

PabGora ¢ undgopmaunmeii:
M21 - BaseTh HaBBIKAMU MOTyYeHU UH(OPMAIIMK U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIIAThH MOUCK, aHAJIN3, CUCTEMATH3AIMI0 U UHTEPIPETALMI0 HHPOPMAIIMHN Pa3IMYHBIX BUJIOB
U GOpM IMpeCTaBICHHUS;
M22 - co3gaBaTh TEKCTHI B pa3IMUHbIX opMaTax ¢ y4eTOM Ha3HaueHUs MH(OpMalUU U ee 1eIeBOI
ayJMTOpUH, BEIOMPast ONTUMAIbHYIO (pOpMy IpeCTaBIeHHS U BU3yaIH3aliy (Tpe3eHTanus, Tabauna,
CXeMa U JIpyTue);
M23 - oueHHBaTh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIUHM, €€ COOTBETCTBUE MPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;
M24 - uctionb30BaTh cpeicTBa MH(YOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH MPU peLIeHUn
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpraHM3allMOHHBIX 3a7ad C COOJIIOJIeHueM TpeOoBaHUM



SPrOHOMHUKH, TEXHUKU 0€30MacHOCTH, TUTHEHBI, PECYpPCOCOEpPEKEHHUS, PABOBBIX U ATUYECKUX HOPM,
HOpM UH(POPMAIMOHHOK 0€30MaCHOCTH;
M25 - BnaneTh HaBbIKAaMH paclo3HaBAHUS U 3aIlUThI HH(OpMaLIUU, HHPOPMAILIMOHHON 0€301aCHOCTH
JUYHOCTH.
KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE YYeOHbIe el cCTBUS
Oo0menue:
M26 - ocyuiecTBIATh KOMMYHHKAIIMU BO BCEX cepax >KU3HH;
M27 - pacnio3HaBaTh HeBepOaTbHBIC CPEACTBA OOIICHMS, TIOHUMATh 3HAYCHHUE COIMAIBLHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI,
M28 - BmajeTh pa3M4YHBIMU CHIOcO0amMH OOLICHHS M B3aMMOJACUCTBHS; apryMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(MIMKTHBIE CUTYaIUH;
M29 - pa3BepHYTO M JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
CoBMecTHas1 1eSITEJILHOCTD:
M30 - noHUMAaTh U UCTIOJIB30BATh IPEUMYIIECTBA KOMAH/IHOW U MHIUBHUYyaJIbHON pabOTHI;
M31 - BwIOMpaTh TEMAaTUKy M METOJBI COBMECTHBIX ACHCTBHUH C Y4YETOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA;
M32 - npuHMMaTh LU COBMECTHOM AESATENIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
10 €€ JOCTH KCHUIO: COCTABIIATH IUIaH JEHUCTBUN, PACIPEACIIATh POJIU C YYETOM MHEHUN YYaCTHUKOB
00CyXJaTh pe3yibTaThl COBMECTHOM paboThI;
M33 - ouieHMBaTh Kau€CTBO CBOETO BKIJIAJa M KaKJOI0 y4aCTHUKAa KOMaH/bl B OOLIUI pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;
M34 - npennaraTh HOBBIE NPOEKTHI, OLIEHMBATh HIEH C MO3ULMM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;
M35 - KOOpAMHHPOBATH M BBHIIOJAHATH pPabOTy B YCIOBHUSIX pEajbHOr0, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
M36 - ocymiecTBIATh NO3UTUBHOE CTPATETMUYECKOE MOBEACHNUE B PA3IMYHBIX CUTYaLUsX, IPOSIBIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.
PeryasitTuBHbIe YHMBepcaJibHbIe yUeOHble AeilicTBUS
Camoopranmusanus:
M37 - caMOCTOSTENBHO OCYIIECTBISATh I103HABATEIbHYIO JAESITEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (POpPMYyIHpPOBaTH COOCTBEHHBIE 33Jjaul B 00pa30BATEIbHOM JEATENIBHOCTH U KU3HEHHBIX
CUTYalUsX;
M38 - caMOCTOATENbHO COCTABIATH IUIAH PELICHHUs NMPOOJIEMBI C YUYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUTEHUII;
M39 - naBaTh OLIEHKY HOBBIM CUTYalUsM;
M40 - paciipsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUIH;
M41 - nenate 0CO3HaHHBIN BHIOOP, APIYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;
M42 - oueHuBaTh NPUOOPETEHHBIN OIIBIT;
M43 - cnoco6cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO LIUPOKOW SPYIUIUMH B pasHBIX 00JacTAX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb;
CaMOKOHTPOJIb:
M44 - naBaThb OLIEHKY HOBBIM CHUTYal[UsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCThH, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LENSIM;
M45 - BnaseTh HaBbIKAMU MO3HABATEIbHOW pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUHN U
MBICIIUTENBHBIX ITPOLIECCOB, X PE3YNIbTATOB U OCHOBaHMUIA;
M46 - ncnonb30BaTh MpreMbl pedIeKCUH AJIs OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHNUS;
M47 - ymeTh OLIeHUBaTh PUCKU M CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKEHHUIO;
OMOLMOHAJILHLIA MHTEJIEKT:
M48 — cpopMHpPOBAHHOCTH CAMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHMMAaTh CBOE
SMOIIMOHAIBHOE COCTOSIHUE, BUJETh HANPABIIEHUS Pa3BUTHSA COOCTBEHHOM SMOIMOHAIBHON cdepsl,
OBITH YBEpEHHBIM B ce0e;



M49 - chopMupOBaHHOCTH CAMOPETYJIMPOBAHMS, BKJIIOUYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh

OTBETCTBEHHOCTD 32 CBOE MOBEACHUE, CIOCOOHOCTh alalTHPOBATHCS K SMOIIMOHAILHBIM H3MEHEHUSM

U MPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

M350 - chopMupOBaHHOCTH BHYTPEHHEH MOTUBAINY, BKITFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TSN

U yclexy, ONTUMU3M, HHUIIUATUBHOCTb, YMEHUE IEHCTBOBATh, UCXOMs U3 CBOUX BO3MOXKHOCTEH;

M51 - chopMUpOBAaHHOCTh SMIATHH, BKIIOYAIOUICH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE

COCTOSIHUE JIPYTUX, YUUTBIBATh €0 TP OCYLIECTBICHUH KOMMYHUKAIUH, CIIOCOOHOCTh K COUYBCTBUIO

U COIIEPEIKUBAHMUIO;

M52 - chopMuUpOBaHHOCTh COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBaTh

OTHOILIEHHS C APYTHMH JIIOJIbMH, 3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOH(IMUKTEI,
IIpunsiTue ceds1 M APyrux:

M53 - npuHuMaTh ceds, TOHUMast CBOM HEAOCTATKU U JIOCTOMHCTBA;

M54 - npuHMMAaTh MOTHBBI U apTyMEHTHI IPYIUX JIIOACH IIPU aHATIU3€ PE3YJIbTaTOB JEATCIBHOCTH,

M55 - npu3HaBaTh CBOE MPaBO U MPABO APYTHX HA OIINOKY;

M56 - pa3BuBaTh ClIOCOOHOCTH BUJIETh MUP € IIO3ULIUU IPYTOT'O YEJIOBEKa.

HNPEAMETHBIE PE3YJIbTATDBI

[lo yuebHOMY mnpeamery "®Owusuka" (0a30BbI YpOBEHb) TpeOOBAaHUS K MPEAMETHBIM
pe3ylbTaTaM 0CBOeHHS 6a30BOr0 Kypca (DU3UKHU AOTKHBI OTPaXKaTh:

I11- chhopMupoBaHHOCTH PEACTABICHUI O PO M MeCTe (PU3UKH M aCTPOHOMHUHU B COBPEMEHHOU
HAyYHOW KapTHHE MHpa, O CHCTeMOOoOpasyromiel poilu (U3UKU B Pa3BUTUHM €CTECTBEHHBIX HayK,
TEXHUKH M COBPEMEHHBIX TEXHOJOTHU, O BKJIaJ€ POCCUUCKUX M 3apyOeKHBIX YYCHBIX-(U3UKOB B
pa3BUTHE HAyKW; TMOHUMaHue (PU3NUECKONH CYIIHOCTH HAOMIOAEeMBIX SIBICHUW MHKPOMHUPA,
MakpoMHpa U Meramupa; MoHUMaHHE POJIM aCTPOHOMUHU B NMPAKTUUYECKON JEATEIbHOCTH YeJIOBEKa U
JMAIbHEUIIEM HAy4YHO-TEXHMUYECKOM pa3BUTHH, poiid (U3uMKu B (POPMUPOBAHUU Kpyroopa u
(yHKIIMOHAJIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl PEIICHUs] IPAKTUYECKUX 3a/1a4;

[12- chopmupoBaHHOCTH YMEHUI paclo3HaBaTh PU3NYECKUE SBICHHUS (IIPOLIECCHI) U OOBSICHATH
UX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE ABM)KEHUE,
CBOOOJHOE Ta/IeHUe Tell, ABIKEHUE TI0 OKPYKHOCTH, MHEPIIUs, B3aUMOACHCTBHE TelN, KoleOaTeIbHOe
JBIDKCHHUE, PE30HAHC, BOJHOBOE JBIKEHHE; IUDPy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE
KUAKOCTEH W TBEPIBIX Tel, M3MEHEHHEe o0beMa Tell MPH HarpeBaHuu (OXJIAXKACHHUH), TEMJIOBOE
paBHOBECHE, UCTIapEHHE, KOHIEHCAllHs, MJIaBJIeHHEe, KpUCTAININ3allks, KUIIEHNE, BIaXKHOCTh BO3AyXa,
CBSI3b CpeIHEN KHHETUYECKON SHEPTUU TETNIOBOTO JBUKESHHSI MOJIEKYIT ¢ a0CONIIOTHOM TeMIlepaTypoH,
MOBBILICHUE JABJIEHUS raza MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXAY MapamMeTpaMu
COCTOSIHMSI Ta3a B U3OMpoIleccax; JJIEKTpHU3alus TeJ, B3aUMOJCHCTBUE 3apsioB, HAarpeBaHUE
MPOBOJIHUKA C TOKOM, B3aMMOJICUCTBHE MAarHUTOB, DJIEKTPOMArHUTHAs WHIYKIUSA, JEHCTBUE
MarHUTHOTO TIOJIS HA TPOBOJHUK C TOKOM M JIBHXKYIIUICS 3apsiji, 2JIEKTPOMAarHuTHBIE KoJIebaHus u
BOJIHBI, MNpPSIMOJMHENHOE pacnpoCTpaHEHUE CBETa, OTpaKEHUE, MpeoMIIEHHE, WHTepQepeHus,
mubpakus U TONSpU3alMs CBeTa, JUcHepcus cBeTa; (oTodnekTpuueckuit 3¢ddexT, cBeToBoe
JIaBJI€HHE, BOZHUKHOBEHHUE JINHEWYATOro CIEKTpa aToOMa BOAOPOJA, €CTECTBEHHAs! M MCKYCCTBEHHAs
PaANOAKTUBHOCTB;

[13- BrmameHne OCHOBOMOJATAIONIUMH  (U3UYECKUMU  TOHATUSAMH W BEJIMYHWHAMHU,
XapaKTepU3YIOMMMH  (DU3UYECKHE TPOIECChl (CBSI3aHHBIMU C  MEXAaHHMYECKHM JBHIKCHHEM,
B3aUMOJICICTBHEM TE€J, MEXaHHMYECKUMHU KOJEOAHWSIMHU W BOJHAMHU; aTOMHO-MOJEKYIISIPHBIM
CTPOCHHMEM BEUIECTBA, TEIUIOBBIMU IMpOIleCCaMH; JJIEKTPUYECKUM M MArHUTHBIM  MOJISIMH,
AJIEKTPUIECKUM TOKOM, SJIEKTPOMArHUTHBIMU KOJICOAHUSIMU M BOJIHAMH, ONITUYECKUMHU SIBIICHUSMH;
KBAaHTOBBIMH SIBJICHUSIMH, CTPOEHHMEM aToMa M aTOMHOTrO s/ipa, paJuOaKTUBHOCTHIO); BIAJICHHUE
OCHOBOIIOJIATalOIIMMU ~ ACTPOHOMHYECKMMH  TOHSTUSIMHM, TO3BOJSIOUIMMHU  XapaKTepU30BaTh
MPOILIECCHI, MPOUCXOISAINE HA 3BE3/1aX, B 3B€3AHBIX CUCTEMAX, B MEKTAIIAKTUUECKOH cpesie; IBUKEHUE
HeOECHBIX TeJI, IBOJIIOIMIO 3Be3/ U BeeneHHoild;

[14- BnageHne 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSMHU (3aKOH BCEMHPHOTO TsAroTeHus, I, 11
u III 3akonbl Hpr0TOHA, 3aKOH COXpaHEHHS] MEXAHMYECKOW DHEPTUM, 3aKOH COXPAHEHHS MMIYJIbCa,




IOPUHLIMIT  CYNEPHO3UINN CUJI, NPUHIUI PAaBHOMPABHOCTH WHEPIHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUI0 CTPOECHMSI BEILIECTBA, Ia30Bbl€ 3aKOHBI, IEPBBIH 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPaHEHHs AIEKTPUUYECKOTr0 3apsa, 3akoH Kynona, 3akon Oma /i yyacTka
uenu, 3akoH Owma i NOJMHOM 3yekTpuuecko uenu, 3akoH Jhxoyns - Jlenma, 3akoH
9JIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH COXPAHEHHUS  OHEPTrud, 3aKOH  MPSIMOJUHEHHOro
pacrnpoCTpaHEHHUs] CBETA, 3aKOH OTPAXXEHMsI CBETA, 3aKOH IIPEJOMJICHUS CBETA; 3aKOH COXPaHEHUs
SHEPruM, 3aKOH COXpaHEHUs UMIYJIbCa, 3aKOH COXpPAHEHHS DSJIEKTPHUUECKOro 3apsjaa, 3aKoH
COXpaHEHMsI MacCOBOI'O YHCIA, MOCTyJaThl bopa, 3aKOH pajrOaKkTUBHOIO paclajia); YBEPEHHOE
MCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHain3e (pU3N4ecKux SBJICHHUM U MPOIECCOB;

[15- yMeHue y4YHUTHIBATH TPAHULBI TPUMEHEHUS W3yYEHHBIX (PU3MYECKHX MOJCINeH:
MaTepuaibHas TOYKa, MHEpIHUAIbHAs CHCTEMa OTCYETa, WACAIbHBIA ra3; MOJAEIN CTPOCHHUS Tra3oB,
JKUJKOCTEH W TBEPABIX TEJ, TOYECUHBIN DJIEKTPUYECKHUM 3apsAl, sAepHas MOJEIb aTOMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO siJIpa MPHU pelIeHUH PU3NUECKUX 33/1aY;

[16- BrmajzeHue OCHOBHBIMH METOJAaMHM HAYYHOTO ITO3HAHHWSA, HCIOJB3YEeMBIMH B (DU3HKE:
MIPOBOJAMTD MPSIMbIE U KOCBEHHbIE H3MEPEHUS (PU3NUECKUX BEJMYHMH, BHIOMPAsi ONTUMAJIBHBINA CI10CO0
U3MEPEHUS] U HCIOJIb3YSl HM3BECTHBIE METOJbl OLEHKM IIOIPELIHOCTEH W3MEPEHUH, MNPOBOIUTH
HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIUYMH C KCIOIb30BAaHHEM MPSAMBIX H3MEPEHUH,
OOBSACHATH MOJTYYEHHBIE PE3YJIbTAThl, UCIOIb3Ys (PU3NUECKHE TEOPUH, 3AKOHBI U TIOHATHUS, U JENaTh
BBIBOJIbI; COOJIIO/IaTh MpaBWiia 0€30MacHOro TpyJa MpU IPOBEIECHUU HCCIEJOBAaHMM B paMKax
y4e0HOTr0 IKCIIEPUMEHTA U YIeOHO-UCCIIeIOBATEIIbCKON ACSITETLHOCTH C UCITOJIb30BAHUEM ITU(POBBIX
U3MEPUTENIbHBIX YCTPOMCTB U JIa0OpaTOPHOTO 000pyI0BaHUS; CHOPMHUPOBAHHOCTH MPEICTABICHUA O
METO/1aX MOJIyYE€HHs HayUYHbIX aCTPOHOMUYECKUX 3HAHU;

I17- chopmupoBaHHOCTH YMEHHS pellaTh pacyeTHbIC 3a/ayll C SBHO 3aJaHHON (hu3MuecKkoi
MOJIENIBI0, HCIONB3ySd (U3NYECKHE 3aKOHBI M TPUHIMIBI; HA OCHOBE aHAIW3a YCIOBHS 3aJa4M
BbIOUpaTh (PU3NUECKYIO MOJIENb, BBIICATH (PU3NUECKHE BETUUUHBI U (OPMYIIbI, HEOOXOAMMBIE [T €€
pelIeHus, MPOBOJUTh pacueTsl M OIEHHMBATH PEATBHOCTH IOJYYCHHOTO 3HAYCHUS (PH3MUECKOU
BEJIMUMHBI; pellaTh KaueCTBEHHbIE 3aJaud, BBICTpAWBasl JOTMYECKH HEMPOTHBOPEUYHBYIO IEMOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBJICHHUS;

[18- chopMUPOBAaHHOCTh YMEHHS MPUMEHSATH MOJYYCHHbIE 3HAHUS IS OOBSCHEHHS YCIOBUHN
MpPOTEeKaHUsl (PU3MUECKUX SBIEHUW B TIPUPOJAE W JJIsl TPUHATUS TPAKTUYECKUX pEHICHUN B
MOBCEHEBHOM KU3HM 11 obecrieueHus: 6€30MMacHOCTH MPU 0OpalleHuH ¢ OBITOBBIMHU MpUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAaHEHUS 3I0pPOBbsi U COONIOACHHS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPY’Karollel cpejie; MOHUMaHue HEOOX0IMMOCTH MPUMEHEHUS TOCTHKEHUH (U3UKU U
TEXHOJIOTHH JIJIsl palliOHAIBHOTO MPUPOAO0NOIL30BAHUS;

I19- copmupoBaHHOCTh COOCTBEHHON MO3MILIMHU 1O OTHOUIEHUIO K (u3ndeckoil nudopmamuu,
MOJIy4a€MOM W3 pa3HbIX MCTOYHHKOB, YMEHHMH HCIOJIb30BaTh IU(POBHIE TEXHOJIOTUH JUISl TOMCKA,
CTPYKTYpPUPOBAHHUS, MHTEPIPETAIIUH U IPEICTABICHUS Y4eOHOM U HAyYHO-MIOMYISIpHON HHpOpMAIuy;
pa3BUTHE YMEHUM KPUTUYECKOIO aHaIM3a NoJdydyaeMol HH(pOpMaLnu;

[110- oBnaseHue yMeHUsIMH pabOTaTh B TPYIIINE C BHIMOTHEHUEM PA3TUYHBIX COITUATBHBIX POJICH,
IUTAaHUPOBaTh pabOTy TPYMNIbI, palMOHAIBHO pACIPEAEATh JEATENbHOCTh B HECTAaHAAPTHBIX
CUTyallUsiX, aJeKBaTHO OIEHMBATH BKJIaJ KAXKJIOTO M3 YYACTHUKOB TPYININbl B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI,

IT11- oBnamenue (chOpMUPOBAHHOCTH MPEJCTABICHUI) MpaBUIAMH 3alUCH  (PU3UIECKHUX
dbopmyn penbedHO-TOUEUHON CcUCTeMBbI 00o03HadyeHwil JI. bpaitns (mas cienblx u cIaOOBHISIINX
0o0yJaromuxcs).



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPE/IMETA

2.1. O0bem yueOHOro nmpeaMera M BUIbl Y4eOHOH padoThl

By yueOHoii padoThl

O0beM yacoB

O6beM mporpaMMbl y4eOHOTO IpeameTa (BCero) 78
B T.4.

BO B3aMMOJICHCTBUM C MIPENOIABATEIIEM: 78
BT. 4.

— YPOKH, JICKIINHU 56
— MPaKTUYECKUE 3aHATHUS, JJAOOpaTOpPHbIE 22

WNuauBuayanpHeIi npoekT (a/ner)**

KOHCYJIbTallUKU

[Tpomesxyrounas arrecrauus B popme Aud¢epeHIMPOBAHHOIO 3a4eTa




2.2. Conep:xkanme yueOHOro npeamera «@usnka»

Pu3uKka 1 METOAbI HAYYHOI'0 NO3HAHMA.

®uszuka - Hayka o npupozae. HaydHnble MeTOABI MO3HAHUS OKPYXKAIOIIEr0 MHUpa. Poib SKcrepyuMeHTa U TEOpUHU B MPOLECCE MO3HAHMS IPUPOJBI.
OKCIIepUMEHT B (pU3HKe.

MogenupoBanue Gpu3nueckux siBiieHUH 1 npoueccoB. Hayunsle runoressl. @u3nueckue 3aKoHbl U TEOpUU. ['paHUIIBI IPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB. [I[pyHIKII COOTBETCTBUS.

Ponb u MecTo pu3uku B GopMUPOBAHUN COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B IPAKTUYECKOM JIEATEIBHOCTH JIFOIEH.

JeMoHcTpanuu.

Amnanorossle u IU(GPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMIBIOTEPHBIC JATYUKH.

MexaHuka.

KunemaTuka

Mexannueckoe nBmkeHue. OTHOCUTENFHOCTh MEXaHHUECKOTO JABIKeHus. Cuctema orcuera. Tpaektopus.

[TepemernieHue, CKOPOCTH (CpeAHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUAIbHON TOUKH, UX MPOEKIIUN HA OCH CUCTEMBI KOOPIUHAT.
CroxxeHue epeMeneHnii U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABMKECHUE. [ paduku 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U TIEPEMEIICHUS
MaTepUaIbHOW TOUYKH OT BpEMEHHU.

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO TaCHUsI.

KpuBonuneiinoe nmxenue. J[BrkeHrne MaTepralbHON TOUKH IO OKPY>KHOCTH € TIOCTOSTHHOM 110 MOAYJTIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, TMHEHHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: CIIUIOMETD, TBMKEHHUE CHAPSIIOB, IICTTHBIE U PEMEHHBIE TIepe/Iayu.

JeMoHcTpanuu.

Moienb CHCTEMBI OTCUeTa, HILTFOCTPANAS KHHEMATHICCKUX XapaKTePUCTHK JBUKCHHUS.

[TpeobpazoBaHre ABMKCHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[TageHwe Ten B BO3IyXe U B Pa3peKESHHOM MTPOCTPAHCTBE.

Ha6mronenue aemxeHus teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenune yckopeHust CBOOOTHOTO MaeHUS.

Hampasiienne CKOpOoCTH MPU ABMKEHUU TI0 OKPYKHOCTH.

YdeHn4ecKkuil SKCIIEpUMEHT, 1TabopaTOpHbIE pabOThI

N3ydeHne HepaBHOMEPHOTO JBUKECHHUS C LIEIBIO ONPEACTICHIS MTHOBEHHOW CKOPOCTH.



HccnenoBanue COOTHOLIEHUS MEXY IYTAMH, IPOHJEHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE PABHbIE IPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHON HYJIIO.

N3yuenue nBUKEHUs IIAPUKA B BA3KOU JKUJIKOCTH.

W3ydenue nBuxeHus Teaa, OpOINIEHHOTO TOPU3OHTAIBHO.

Junamuka.

[Tpuniun otHocuTensHOCTH ["anunes. [lepseiii 3akoH HproToHa. HEpLMaibHBIE CUCTEMBI OTCYETA.

Macca Tena. Cuna. [lpunuun cynepnozuuuu cuil. Bropoii 3akon HetoToHa i1 MatepuanbHOil Touku. TpeTuit 3akoH HproTOHA 111 MaTepranbHbIX
TOYEK.

3akoH BcemupHoro tarorenus. Cuna tsoxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunel tpenus (mokosi, ckoibxeHusi, kadeHus). Cwna tpeHus. Cyxoe TpeHue. Cuila TpeHMsI CKOJIBKEHUS U CHUJIa TPEHHUS IOKOS.
Koadduument tpenns. Cuia COnpoOTHBIICHUS NIPH IBMKEHUH TeJa B )KHUIKOCTH WK Ta3e.

[TocTynaTensHOE U BpallaTelbHOE JBH)KEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpaieHus. [linedo cuiel. Y cnoBus paBHOBECHS TBEPAOIO TEINA.

TexHnyeckue ycTpoiCcTBa U MIPAKTUYECKOE IPUMEHEHHE: MTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMOHCTpanuH.

SIBrieHne nHEepUUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBHCHUMOCTh CHJIBI YIIPYTOCTH OT AeopMalnu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MTaJIEHUH.

CpaBHEHHME CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBECHS.

Y4yeHn4YeCKni SKCTIEPUMEHT, JTa00OpaTOPHBIE PAOOTHI

N3yuenne nBukeHus Opycka Mo HaKJIOHHOMW TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B IPYKMHE U PE3UHOBOM 00pa3slie, OT UX AepopMariu.

HccnenoBanue ycinoBuil paBHOBECUS TBEPIOTO TeJa, UMEIOIIETO OCh BPaLCHUSI.

3aKOHBI COXpaHeHHUs] B MeXaHHUKe.



Nmmynbe MaTepralibHOM TOYKH (Tela), CHCTEMBI MaTePHATBbHBIX TOUYEK. FIMITYJIhC CHITBI M M3MEHEHUE UMITYJIBLCA Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeaxkTuBHOE ABMKCHUE.

Pabora criibl. MOIIIHOCTD CHIIBL.

Kunerndeckast sHeprusi MaTepuaibHON Touku. Teopema 00 N3BMEHEHUH KUHETUYECKOW SHEPTHH.

[TorennmanpHas >Heprus. [loTeHnnansHas >HEprus ynpyro nedopmMupoBaHHOW NpyKUHBL. [loTeHIIMambHas YHEPrUs Tejla BOJIM3U MMOBEPXHOCTH
3emin.

[ToTeHnuanpHbie ¥ HEMMOTEHIIUATBHBIE CHIIBI. CBsI3b pa0OTHl HEMOTCHIIMAIBHBIX CHJI C U3MCHCHUEM MEXaHUYECKON DHEPTrUU CHUCTEMBI TeJl. 3aKOH
COXPAaHCHUS MEXaHHUYECKOH SHEPTHH.

Yupyrue v Heynpyrue CTOTKHOBEHHUS.

TexHUYeCKue YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHHE: BOJJOMET, KOTIEP, MPY>KUHHBIN IMHCTOJIET, IBI)KEHUE PAKET.

JleMoHcTpauuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBHMIKCHUE.

[Tepexon moTeHNIUATBLHON YHEPTHUH B KHHETHUECKYIO U OOPaTHO.

Y4eHnueckui HIKCIIePUMEHT, JJa0opaTOpHbIE PabOTHI

N3ydenne abCOMIOTHO HEYNIPYTOTO yaapa ¢ TOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI ¢ U3MEHEHUEM MEXaHWYECKOW SHEPTUH Tella Ha MPUMEPE PaCcTsHKEHUS PE3UHOBOTO KTyTa.

MouJaekyasipHas Gu3nKa U TePMOAMHAMMKA.

OCHOBBI MOJIEKYISIPHO-KUHETHYECKOI TeOpHH.

OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOpUHM W UX ONbITHOe oOocHOBaHMEe. bpoyHoBckoe nBmxenue. Jdudpdysus. Xapaxrep
JBUKCHUS U B3aUMOJICHCTBHS YaCTHI] BellecTBa. MoJienu CTpOEHUS Ta30B, KUAKOCTEH U TBEPbIX TeNl M OOBSICHEHHE CBOICTB BEIIeCTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyn. KonnuectBo Bemectsa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u ee usmepenue. lllkana temneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISPHO-KMHETUYECKOW TEOpUHU HJIealbHOIrO Ta3a. AOCOIOTHAs TemIepaTypa Kak mepa
CpeaHel KMHETUYECKON HEPTruM TEIJIOBOTO ABMKEHUs yacTull raza. [llkana temnepatryp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MeHeneeBa-
Kunaneiipona. 3akon [lampToHa. M3omporiecchl B HACabHOM Ta3e C TMOCTOSHHBIM KOJHMYECTBOM BelmiecTBa. I padudeckoe mpencraBieHHe
M30IPOLIECCOB: U30TEPMa, U30X0pa, u3obapa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETD.

JleMoHCTpanuu.



OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOSHUE BEUIeCcTBa, (POTOrpaduu MOJIEKYJ OPraHUuYeCKUX COSTUHEHHM.

OmnpiTel 0 AU Y3UH KUAKOCTEHN U Ta30B.

Mopeinb OpOyHOBCKOTO JIBHKECHHS.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3AaUMOACUCTBHSL.

Monens, HIUTFOCTpUPYIOLIAs IPUPOLY JaBJICHUs ra3a Ha CTEHKH COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOLECCHI.

Y4eHuueckui IKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

Omnpenenenre Macchl BO3/lyXa B KJJAaCCHOM KOMHATe Ha OCHOBE U3MEPEHHI 00beMa KOMHATHI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.
HccenenoBanue 3aBUCMMOCTH MEXKly IIapAMETPAMK COCTOSIHUS Pa3peKEHHOT0 Iasa.

OCHOBBI TEPMOIMHAMMKH.

TepmonnHamuyeckas cucremMa. BHyTpeHHssl SHEPrusi TEPMOJIMHAMUYECKOW CUCTEMBI U CIOcOObI ee u3MeHeHus. KonnuecTBo TemioTsl U padora.
BHyTpeHHs1 »HEprus OJHOATOMHOIO MJEAJbHOrO rasza. Buzapl Temsonepenayu: TEIIONPOBOAHOCTb, KOHBEKIMS, W3JIydeHHUE. Y AelbHas
TEIJIOEMKOCTh BellecTBa. KonuuecTBo TEIoThl P TEIIIONEpeEaaye.

[Tonsatue 06 agnabatHoM nporecce. [1epBolii 3aKoH TepMoanHaMuUKU. [[ppuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKH K n3onpoueccam. ['papudeckas
MHTepHpeTanus padoThl rasa.

Bropoii 3akoH TepmoannamMuky. HeoOpaTUMOCTh TPOIIECCOB B IPUPO/IE.

TeruoBbie MaminHbl. [IpuHIUIBL 1eHCTBUS TEIIOBBIX MaluH. [IpeobpazoBanus sHepruu B TeIIOBbIX MamnHax. Koadduument nonesnoro neicteus
terioBoi MammuHbl. Hukin KapHo 1 ero koa@puieHT none3Horo eicTBus. DK0JI0rnyecKue npoodaeMbl TEIIOIHEPTETUKH.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHET0 CropaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.
JleMoHcTpanuu.

V3MeHeHMne BHYTpEHHEH SHEprUM Tela MPH COBEPIIEHUH pabOThI: BBUIET NPOOKU U3 OYTHIJIKH MO ASUCTBUEM C)KAaTOTO BO3AyXa, HarpeBaHue 3¢pupa
B JIATYHHOM TpyOKe ImyTeM TpeHHsI (BUAEC0AEMOHCTPALIH).

V3MeHeHMne BHYTpEHHEH 3HEpruM (TeMIiepaTypsl) Tea MpH TeIuionepeiaye.

OnbIT Mo aguabaTHOMY PACIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOMHBI, IBUTaTelNsl BHYTPEHHETO CrOPaHUs, pEaKTUBHOIO ABUraTelIs.

Y4yeHn4YeCKU SKCTIEPUMEHT, JTaOOpaTOPHBIE PAOOTHI

N3Mepenne yienbHOM TEMI0EMKOCTH.

ArperaTHble COCTOSSHUA BemiecTBa. @a3oBble MEPEXOAbI.

[TapoobpazoBanue u koHaeHcanwus. Vcmapenue u kumneHue. AOCOMIOTHAS U OTHOCHTEIbHAS BIAXHOCTh BO3Myxa. HacwlmeHHBIN map. Y aenpHas



TEIU10Ta NapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT J1aBJICHUS.

Teepmoe Tteno. Kpucramnmueckue n amopdHble Tena. AHHM30TPOIUS CBOMCTB KpucTamwioB. JKunkue kpuctamibl. COBpEeMEHHBIE MaTepUAbI.
[InaBneHune u kpuctauM3anus. Y esbHas TerioTa miasieHus. CyoauManus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuyeckue yCTpOHCTBA M NPAKTHUECKOE MNPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TMOJYUYCHHS COBPEMEHHBIX
MaTepUajoB, B TOM YUCIIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

JlemoHcTpamuu.

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco6bI U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHUs U TUTABJICHHUS KPUCTAJUIMIECKOTO BEHIECTBA. JleMOHCTpaust KpUCTAILIOB.

YyeHnueckuil FIKCIIEpUMEHT, J1abopaTopHble paboThl M3MepeHre 0THOCUTENbHOMN BIa)KHOCTH BO31yXa.

JIEKTPOAMHAMHUKA.

DJIEKTPOCTATHKA.

DnekTpu3anus Tel. DIeKTpuYecKuil 3aps. J[Ba Buaa sjeKTpudeckux 3apsaoB. [[poBoOIHUKN, TUIEKTPUKH U MTOIYITPOBOHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3aps/a.

B3aumogeiictue 3apsanoB. 3akon Kymona. TodeuHbIN sieKTpUUECKH 3apsia. DieKTpuueckoe mosie. HampsikeHHOCTh SJEKTPUYECKOTO TOJIS.
[IpuHIUI cyneprno3unuy IEKTPUIECKUX MMOJIeH. JINHUKM HANPSy)KEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocratmdeckoro mois. [lorenmman. Pa3zHocts moreHnmanoB. [IpoBOAHWKH W TUAIEKTPUKH B DIJIEKTPOCTATHYECKOM IIOJIE.
JlusnexTpuueckass IPOHUILIAEMOCTb.

OnektpoeMKocTh. KoHIeHCaTOp. DIEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpa. DHEPIrusl 3apssKEHHOT0 KOHJIEHCATOPA.

TexHuyeckue yCcTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: IIEKTPOCKOIL, SJIEKTPOMETP, NMEKTPOCTATHUECKAS 3alUTa, 3a3eMIICHUE YJIEKTPOIIPHOOPOB,
KOH/JIEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTpyWHbINA IPUHTED.

JleMoHcTpanum.

YCTpoicTBO M MPUHIUIT JEUCTBUA SIIEKTPOMETpA.

B3anMopeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DEeKTpUUECKOe MoJjie 3apsXKEHHBIX Tell.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYecKas 3allluTa.



JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTBD JIEKTPOEMKOCTHU IJIOCKOI0 KOHAEHCATOpa OT IUIOIAIU IUIACTUH, PACCTOSHUS MEXAY HUMH U JU3JIEKTPUYECKON IPOHUIIAEMOCTH.
OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

VYdeHnueckuil 3KCIeprUMEHT, J1JabopaTOpHbIE pabOThI

W3mepeHue 31eKTpOeMKOCTH KOHAEHCATOPA.

IMocTossHHBIN 31eKTPUYecKHl TOK. TOKH B pa3IM4HBIX Cpeaax.

DNeKTpUYecKuil TOK. Y CI0BUS CYIIECTBOBAHUS dIeKTpUueckoro Toka. Mcrounuku Toka. Cuia Toka. I1ocTosHHBIN TOK.

Hanpsokenune. 3akon Oma 1715 yyacTka LeTnH.

DEeKTpUUECKOE CONPOTUBIIEHUE. Y JIEIbHOE CONPOTHUBIIEHKE BelllecTBa. [lociiejoBarenbHoe, mapaiienbHOe, CMEIIAHHOE COEIMHEHNE IPOBOTHUKOB.
Pabora anekrpudeckoro Toka. 3akoH Jxoyns-JIenna. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNeKTpOABMKYIasl Crjla U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHMKA TOKA. 3akoH Oma Juid moJHOM (3aMKHYTOW) anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DJeKTpOHHAs MPOBOAMMOCTb TBEP/IBIX METAJIOB. 3aBUCUMOCTb CONPOTUBIIEHHUS! METAIIIOB OT Temreparypbl. CBepXIIPOBOAUMOCTb.
DnexkTpudeckuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBosHuku. CoOCTBEHHAs M MPUMECHAs! TPOBOAUMOCTh NOIYIPOBOIHUKOB. CBOMCTBaA p-n-nepexoja. [ToaynpoBoHUKOBBIE TPUOOPEI.
DJNEeKTpUYECKUil TOK B pacTBOpax M pacijiaBax 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLMALUS. DIEKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psa. Monnus. [1na3ma.

TexHUYeCKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETp, BOJIBTMETP, PEOCTaT, HICTOUHUKHU TOKA, SJIEKTPOHArpeBaTeIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENFHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIH JUOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN AHOI,
rajJbBaHHKa.

JleMoHcTpanuu.

W3mepeHue cuibl TOKa U HallPsDKEHUSL.

3aBUCUMOCTbH CONIPOTHUBIICHUS LMJIMHAPUIECKUX MPOBOJHUKOB OT JITMHBI, TUIOIIAAN MTOTIEPEYHOr0 CEUYEHHsI U MaTepHaa.

CMenianHOe COEUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3aeKTpoABMKYIIeH cuibl. KopoTkoe 3aMblkaHKe ralbBAHUYECKOTO 3JIEMEHTa U OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.
3aBUCHUMOCTb COIPOTHUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

ITpoBOIUMOCTB IEKTPOIUTOB.

HckpoBoit pa3psia 1 NpOBOJUMOCTh BO3AYXa.

OnHOCTOPOHHSASA TPOBOIUMOCTD TUOJIA.

YdeHn4ecKuil SKCIIEpUMEHT, 1TabopaTOpHbIE paboThI



N3yuenune cMemaHHOTO COSIMHEHUS! PE3UCTOPOB.

I/IsMepeHHe 3JI€KTpOl[BH)KyuICfI CHJIbI UICTOYHHUKA TOKA U €TI0 BHYTPCHHCTO COIIPOTUBJICHUAA.

Habmonenue amekrpoinusa.

MexnpeaMeTHble CBSI3H.

N3yuenue kypca ¢u3uku 0a30BOro ypOBHSI OCYIIECTBIISIETCS C YYETOM COJEPKATEbHBIX MEXIPEIMETHBIX CBSI3eH C KypcamMH MaTeMaTHKH,
OHMOJIOTHH, XUMHUH, Teorpaduu v TEXHOJIOTHH.

MesxnpeaMeTHbIE TIOHATHS, CBA3aHHBIC C U3YUYEHHEM METOJ0B HAYYHOIO MO3HAHUS: SBIIEHUE, HAYYHBIN (DaKT, TUMOTE3a, (U3MUecKas BEITUUYHMHA,
3aKOH, TCOpHSsl, HAOTIOICHNE, IKCIICPUMEHT, MOJICIIMPOBAHHE, MOJIC]b, U3MEPEHHE.

MareMaTHKa: peleHre CHCTeMbl ypaBHEHUH, THHEHHas QyHKIHs, Tapadoia, runepoosia, ux rpad)uky 1 CBOWCTBA, TPUTOHOMETPUYECKHE (DyHKIIUU:
CHHYC, KOCUHYC, TAHI'CHC, KOTAHTCHC, OCHOBHOC TPUT'OHOMETPHUUCCKOC TOXKACCTBO, BEKTOPHI U UX ITPOCKIMU HA OCHU KOOPpAMUHAT, CJIOKCHHUEC BEKTOPOB.
Buonorusi: MexaHu4eckoe IBUKECHUE B KHUBOW Mpupoje, Tuddy3us, 0CMOC, TEIUIOOOMEH JKUBBIX OPTaHU3MOB (BHIBI TEILUIOTIEPENAUH, TETIOBOE
paBHOBECHE), JIEKTPUUECKHE SIBJIICHUS B KUBOU NPUPOJE.

XuMUS: JUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSpPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TET,
AKUJIKOCTEN U Ta30B, JIEKTPUUECKHE CBOMCTBA METAIIOB, JIEKTPOIUTHYECKAs JUCCOLMAIMS, TAJIbBAHUKA.

I'eorpacdus: BnaxxHOCTh BO3yXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonorus: mpeoOpa3zoBaHHe IBHKEHUH C HUCIOJIb30BAHUEM MEXAHHU3MOB, Y4eT TPEHHUS B TEXHHUKE, MOAIIUIHUKH, UCTOJIH30BAaHUE 3aKOHA
COXPAaHEHHUs MMIYyJIbCa B TEXHUKE (pakeTa, BOJAOMET U JPYTrHe), ABUTraTellb BHYTPEHHErO CrOpaHus, MmapoBas TypOHHA, ObITOBOM XOJOAWUJIBHUK,
KOHAWIUOHEP, TCXHOJOIWH IOJIYYCHHA COBPECMCHHBIX MATCpUAiOB, B TOM YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTWH, SJICKTPOCTATHYCCKAs
3aluTa, 3a3eMJICHUE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBIA TPHUHTEP, JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, AIMEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJIbBaHHKA.

DJIeKTPOAMHAMHUKA.

MarauTHoe noJsie. DJIeKTPOMATHUTHAS HHAYKIMS.

[TocrossHHBIE MarHuTHl. B3anmoaeicTBHE NMOCTOSHHBIX MAarHUTOB. MarHutHoe mnoJie. Bektop MarHMTHOM MHAyKIuU. [IpuHIUI cyneprno3uuuu
MAarHUTHBIX noJier. JInHur MarHuTHOM MHAYKIMU. KapTrHa TMHUNA MarHUTHON WHYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHO€E 10JIe MPOBOJAHMKA ¢ TOKOM. KapTHa TMHUI MHAYKIWKA MarHUTHOTO MOJISL JYIMHHOTO MPSIMOTO MTPOBOJIHHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amrnepa, ee MOJyJib U HallpaBJICHUE.

Cuna JlopeHnia, ee MOAYJb U HarlpaBiieHHE. J[BrKeHNEe 3apsDKEHHON YaCTHIIBI B OTHOPOIHOM MarHUTHOM mose. Paborta cuisl Jlopenna.

SIBneHHe ANEKTPOMArHUTHOM MHIYKIUHU. 1I0TOK BEKTOpa MarHUTHOM MHAYKLUHU. DJIEKTPOABMKYIAS CUIA MHAYKLUHU. 3aKOH 3JIEKTPOMAarHUTHOU



nHaykuun Gapanest.

Buxpesoe anekrpruueckoe nosue. DIeKTPOABUKYILAS CUla MHIYKIIUY B IIPOBOJIHUKE, IBHXKYIIIEMCS OCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM I10JI€.
IIpaBuio JleHna.

NuaykTuBHOCTE. SIBIEHHE CAaMOMHAYKIMU. DICKTPOABIKYIIAS CHUJIa CAMOUHAYKIIUU.

DHeprus MarHUTHOTO TOJIS KATYLIKU C TOKOM.

DNeKTpOMarHuTHOE IoJe.

TexHuyeckue ycTpoiCcTBa U MPAKTHYECKOE IPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTBIL, JJIEKTPOMATrHUTHI, JIEKTPOIBUTATEIh, YCKOPUTEIH SJI€MEHTAPHBIX
YaCTHI, HTHAYKIIMOHHAS TI€Yb.

JleMoHcTpanuum.

OmnsIT OpcTena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIuHYY MHIYKIIMA MarHATHOTO TIOJISL.

B3auMopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIATA.

SIBneHue ANEeKTPOMArHUTHON MHIYKIUH.

IIpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI HHAYKIIUU OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBrIeHNE CAMOMHTYKIINH.

YyeHndecKkuii SKCIIEPUMEHT, TaOOpaTOPHBIE PAOOTHI.

N3yueHne MarHuTHOTO MOJISL KATYIIKH C TOKOM.

UccnepoBanue AeiicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

WccnepoBanue siBIeHUs 31€KTPOMarHUTHON MUHIYKIUU.

Kosie0anus u BOJHBI.

MexaHnuyeckue U 3JIeKTPOMarHuTHbIE KOJIeOaHMSI.

KonebarenpHas cuctema. CBoOOIHBIE MeXxaHHUeckue Konebanus. ["apmonnueckue konebanus. [lepuon, yacrora, ammummryaa u ¢gasa KojaecOaHMil.
[IpyxuHHBIA MasSTHUK. MaTeMaTHYeCKHii MasTHUK. YPpaBHCHHE TapMOHWYECKUX KojeOanwii. [IpeBparieHue sHEpPTHMM NpU TaPMOHHYECKHX
KoJIeOaHUsX.

Konebartenbuplit KOHTYp. CBOOOIHBIC SJICKTPOMArHATHEIE KOJICOAHUS B HICATBHOM KOJIE0ATEIbHOM KOHTYpPE. AHAIOTHS MKy MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJieOanussMu. @opmyrna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOIeOaTeIbHOM KOHTYPE.



[IpencraBnenue o 3aTyxaronmx KoinebaHusx. BeiHyKeHHbIe MexaHnueckue Kosebanus. Pesonanc. BeiHyX/1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHMs.
Ilepemennbiil Tok. CHUHYCOMAAIBHBIA NTEPEMEHHBINA TOK. MOILIHOCTh EPEMEHHOIO TOKA. AMIUIUTYHOE M JAECUCTBYIOIIEE 3HAUEHHUE CUJIbl TOKA U
HaIpPSDKEHUS.

Tpancdopmarop. IIpousBoacTso, nepeaaya U NOoTpedIEHUE EKTPUUECKON IHEPIUU. DKOJIOIHUYECKHE PUCKHU IIPU NPOU3BOACTBE IEKTPOIHEPIUH.
KynbTypa HCIIoyIb30BaHus SIEKTPOIHEPI UM B IIOBCEIHEBHOM XKU3HU.

TexHnyeckue ycTpoicTBa U NIPAKTUYECKOE IPUMEHEHHE: IIEKTPUYECKUI 3BOHOK, TEHEPATOP IEPEMEHHOI0 TOKA, JIMHUU JIEKTPOIIepeaay.
JlemoHcTpamnuu.

HccnenoBanue napameTpoB Kosie0aTeIbHOM cucTeMBbl (IPYKUHHbBIN WM MaTEMaTUYECKUN MasiTHUK).

HaGurotenune 3aTyxaronmx KojJeOaHui.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJIEOaHU.

HaGmotenue pe3oHanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcuusmiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HALIPSDKEHUS. OT BPEMEHH) JUIs 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3oHaHc nipu nocnenoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYyIIKA HHAYKTUBHOCTH M KOHJIEHCATOPA.

Mozens TMHUY 3IIEKTPOIIEpEIadH.

VYdeHn4eckuil SKCIIepUMEHT, 1abopaTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH NIEpUOA MaJIbIX KOJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIEMH U3 MOCJIE0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTyIlIKU U PE3UCTOpa.

MexaHnu4yeckue U 3J1eKTPOMATHUTHBIE BOJIHBI.

MexaHnueckue BOJIHBI, yclloBUs pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHHs U IIMHa BOJHBL. [lomepednbie ¥ MpoaoiIbHbIE BOJHBI.
Wutepdepeniys u audpaxius MEXaHHIECKUX BOJIH.

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

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3JIy4€HUS MIEKTPOMAarHUTHBIX BOJIH. B3anmHuas opueHnranus Bektopos E, B, v B 31eKkTpoMarHuTHON BOJIHE.
CBoiicTBa ANIEKTPOMArHUTHBIX BOJIH: OTpa)XeHUE, PeIOMIICHHE, MOospu3aius, qudpakuus, natepdeperius. CKOpoCTh 3J€KTPOMAarHUTHBIX BOJIH.
[Ikana >neKTpoMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpyHIMIIBI paguOCBs3U U TeIeBUACHUA. Pagronokanys.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbl.

TexHUYeckne yCTpONCTBAa M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, YJIBTPa3BYKOBas AMATHOCTHKA B TEXHHMKE M MEAMIIMHE,
panap, paaJuonprueMHHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

JleMoHcTpanuuu.



OOpazoBanue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIO0IBHBIX BOJH.

Konebmromnieecs Te10 Kak HCTOYHHUK 3BYKA.

Habmoienne oTpakeHus U IPeIOMIICHUST MEXaHUIECKUX BOJIH.

Ha6monenue untepdepeHyu u AUQGpaKkud MEXaHUUYEeCKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmroienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMILTUTYAON U 4aCTOTON KoJeOaHuil.

HccnenoBanune cBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKeHUeE, MpeJIoMIICHHE, MoNIApu3anus, Audpakius, uHTepdepeHIus.

Onruka.

['eomeTpuueckas ontuka. [IpsMonuHeitHOE pacpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. JIyd cBeta. TodeuHblid HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHNi B TUIOCKOM 3epKaJie.

[Ipenominenue cBera. 3aKOHBI MpeIOMIICHUs cBeTa. AOCOMIOTHBIN MMoKa3arenb npejaomiieHus. [lonnoe BHyTpenHee orpaxenue. [IpenenbHbiil yrou
MOJTHOTO BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus ceeta. CrnoxkHbIi cocTaB 6emoro cera. L[ser.

Cobuparomue u paccerBaromue JUH3bL. ToHKas auH3a. DOKYCHOE pacCTOSIHHE W ONTHYecKas cuila TOHKOW JuH3bL. [locTpoeHue n3o0pakeHuit B
COOMPAOIINX M pacCeHBAIONINX JHH3aX. DopMysia TOHKOH JIMH3BI. Y BeTHYEeHHE, JaBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOMN ONTHKHU.

Bonnogas ontuka. Untepdepennius cBera. KorepeHTHbIE NCTOYHUKHU. Y CIIOBUSI HAOIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(hEPEHITMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuus ceera. JudpakipoHHas pernieTka. YciaoBHEe HAOMIOJCHHS TJIABHBIX MaKCUMYMOB IpPHU MMaJeHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHUE: OUKH, Nyma, (hoToarnmapar, MpoeKIIMOHHBINA ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsS
OMNTHKA, TUPPAKITUOHHAS PELIETKA, MOISIPOUI.

JleMoHcTpanuu.

[IpsiMmonuHEITHOE pacpocTpaHeHue, OTPaKEHUE U TIpesioMyieHue cBeTa. OnTuyeckue mpruoopsI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBETOBOIA.

UccnenoBanue CBOMCTB M300pakeHUH B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TeJIECKOa.

HaGmonenue unaTepdepeHInm cpera.

Habnronenue nugpakuuu ceera.



HaGumonenue aucnepcuu cBera.

[TonydyeHue cekTpa ¢ HOMOLIbIO IIPU3MBI.

[Tonmy4yeHnue ciekTpa ¢ HOMOIIBIO AU(PPAKITUOHHON PEHIETKH.

Habmoienue nonsipusanuu cBera.

Y4eHnueckui HIKCIIepUMEHT, J1abopaTOpHbIe pabOThI

N3mepenne nokazaresns MpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOWCTB M300paKECHUI B TMH3AX.

HaGurotenue aucriepcuu cBera.

OcHOBBI cTIENMAJIBHOI TEOPUHM OTHOCUTEJIBHOCTH.

['panuipl IPUMEHUMOCTH KJIaccuuecKoi MexaHuku. [locTynarsl crienuanbHOW TEOPUH OTHOCUTENIbHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa
B BaKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JICHUE BPEMEHHU U COKPAILEHUE JITTUHBI.

OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13p MaccChbl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTULBl. DHEPTHUs MOKOSI.

KBanToBas ¢usuka.

JIeMEHTBhI KBAHTOBOH ONTHKH

®oronsl. opmyna [1nanka cBsa3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

Otkpertue u uccienoanue poroddpdexra. Onbitel A.I'. Ctonerosa. 3akousl poTodrddekra. YpaBuenue DiHiTeitna st potoddpdekra. "Kpacnas
rpanuna” goroapdexra.

JHaBmenne cBera. OnwiTe! [1.H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTOINEMEHT, (POTOAATUMK, COTHEUHAas OaTapesi, CBETOHO.

JleMoHcTpanuu.

®oTo3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO GoTodddeKTa.

CBeTOauOI.

Connevnas Garapes.

Crtpoenue aTtoma.

Monenb atoma Tomcona. Omnbitet Pesepdopma o paccesauio & -uactuir. [Tnanerapuas momaens aroma. [locrynarst bopa. snydenue u norsiomnieHue
(OTOHOB IpU TMEpexo/ie aToMa € OJHOTO YPOBHS SHEPTUU Ha Apyrou. Buapl criektpoB. CHeKTp ypOBHEH SHEPrUH aToMa BOJOPOA.



BoustHoBbIE cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JIyuEHHUE.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
JleMoHcTpanum.

Mopaenb onbiTa Pezepdopna.

Omnpenenenne JIMHBI BOJIHBI JIa3epa.

HaGnroneHnue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

YyeHndyecKkuii SKCIIEPUMEHT, TaO0paTOpHbBIE PAOOTHI.

HaGuroienne TMHeHYaToro CreKTpa.

ATOMHOE AIPO.

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpoeHHUs sapa. OTkpbiTHE paguoakTuBHOCTU. OnbiThl Pe3depdopra mo ompeneseHuto cocraBa
panuoakTuBHOrO M3nydeHus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiusHue paiuoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OTkpbiTHE IPOTOHA U HeWTpoHa. HykionHas Mmozens siipa ['eiizenOepra-MBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3zinydyeHue. 3aKoH palMOaKTUBHOTO pacaja.

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

AnepHsle peakuuu. Jlenenre u CUHTE3 SIED.

SAnepusiii peaktop. Tepmosaaepuslii cuares. [IpoOieMbl 1 EPCHIEKTUBI SIIEPHON IHEPTeTUKU. DKOJIOTUYECKUE aCTIeKThl SEPHON SHEPTETUKH.
DnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOIIOIEHNS U PETUCTPAIUH DJIEMEHTAPHBIX YaCTHUIL.

dynnameHTagbHbIE B3auMoAecTBUA. EquHcTBO (hr3nyeckoit KapTUHBI MUpA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TI03UMETp, KaMepa BuibcoHa, siaepHblit peakTop, aToMHas 6omoa.
JleMOHCTpanuu.

CueTunK MOHU3UPYIOIUX YaCTHII.

Y4eHnueckuit SKCIIepUMEHT, J1abopaTOpHbIE PabOTHI

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM GoTorpadusim).

JIeMeHTbI ACTPOHOMMHU U ACTPOPU3UKH.

Oranel pa3BUTHA aCTpOHOMHUH. [IpHuKnagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Be3anoro Heb6a. Co3Besnus, spKue 3Be3/bl, IJIAHETHI, UX BUAUMOE JBIKEHUE.

Conneunas cucrema.



Connue. ConHeunast akTUBHOCTb. Mcrounuk sHeprun CosHIa U 3B€3/. 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. J(uarpaMma "crieKTpaabHbIA Kilacc
- CBETUMOCTb". 3BE3/Ibl INIABHOM IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD '"Macca - CBETUMOCTD'" /17151 3B€3]] IJIaBHOM I10C/IeJ0BaTeNbHOCTU. BHyTpeHHee
cTpoeHue 3Be31. COBpEMEHHBIE ITPEICTABICHHS O IPOUCXOXKIEHUH U 3BoIoLuU CoJIHIA U 3B€3]1. DTalbl )KU3HU 3BE31.

Mneunsiii [1yTh - Hama ['anaktuka. [lonoxenue u auxenue Connna B ['anaktuke. Tunel ranaktuk. PaguoranakTuku v kBa3apsl. YepHbIe AbIPHI B
s/ipax rajJakTUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa606:ma. Pas6eranue ranaktuk. Teopus bonbiioro B3psiBa. PenrkroBoe uznyueHue.

MacmrabHas cTtpykTypa Beenennoil. Meraranaktuka.

Hepemennsie npo6iieMbl acCTpOHOMUM.

Yyenuueckre HabJIOICHUS.

Habnronenust HEBOOPY>KEHHBIM TJIa30M C UCIIOIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH /ISl ONpeeNICHHsI TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CeBEpHOIo NOyIIapUsl U IPKUE 3BE3/bI.

HaGmonenus B Teneckon JIyasl, uranet, Miewnoro I[Tyrtu.

O6o0m1aroriee MOBTOPEHHUE.

Poinb pu3uKM 1 aCTpOHOMHUH B SKOHOMHUYECKON, TEXHOJIOTHUECKON, COLIMAIBHOM M 3THYECKOH cepax nesTeTbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHUU B COBPEMEHHON Hay4YHOW KapTHHE MHpa, pojib (pru3nueckoit Teopuu B OPMHUPOBAHUM NPEJICTABICHUH 0 (pU3NUecKOi KapTHHE MUPAa,
MeCTO (pU3NYECKOM KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTaBICHUH O PUpoIe.

Me:xknpeamMeTHble CBSI3HU.

N3yuenue kypca ¢u3uku 0a30BOro YpOBHSI OCYLIECTBIISIETCS C YYETOM COJEP’KATENbHBIX MEXIPEIMETHBIX CBSI3eHd C KypcamMH MaTeMaTHKH,
OMOJIOTHH, XUMHUH, Feorpaduu v TEXHOJIOTHH.

MexnpeIMeTHbIe MOHATHUS, CBSI3aHHBIE C U3YYEHHUEM METOJI0OB HAyYyHOIrO MO3HAHMUS: SBJICHHME, HAYUHBIH (pakT, runoresa, ¢pusndeckas BeIMUUHA,
3aKOH, TEOpHs, HAOJIOCHUE, SKCIIEPUMEHT, MOJICIUPOBAHKE, MOJIENb, U3MEPEHHUE.

MaremaTnka: pelIeHHe CHCTEMbl YpaBHEHUH, TpUTOHOMETpUYecKHe (YHKIUU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIUH HAa OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, NMPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKK N10J1001s TPEYTOJIBHUKOB, OIPEIeTIeHHE TUIOLIaIN IIOCKUX GUryp u oobema Ted.

buonorus: snexkrpuueckue sIBIEHUS B )KMBOH NpUpPOAE, KosieOaTelnbHble IBUKEHUS B KUBOW NMPUPOJE, ONTUUYECKHE SIBICHUS B )KMBOH IpUPOAE,
NEHCTBUE paMalliX Ha )KUBBIE OPTAHU3MBI.

XuMMsL: CTPOCHHE aTOMOB W MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEpABIX TeJ, MEXaHU3Mbl O0pa30BaHMs KPHCTAIIIMUYECKOM pELIETKH,
CIEKTpaJIbHBIN aHAJIN3.

I'eorpadus: MarHUTHBIE MONTIOCA 3EMITH, 3aJI€KH MarHUTHBIX pyJ, (POTOChEMKa 3eMHOM MMOBEPXHOCTH, MPEACKA3aHNE 3eMIICTPACECHHIM.



TexHonorus: JIMHUM JIEKTPOIEPeaay, TEHEPATOP MEPEMEHHOTO TOKA, AIEKTPOABUIATEIb, MHAYKIIMOHHAA [1€4b, Pajap, paAuONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus, MpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA, COJTHEYHas Oarapesl.



2.3. TemaTu4yeckuii njiaH yye0Horo npeamera «Pusnka»

dopmupye
HaumenoBanue O0bem Mble
pasIeNoB 1 TeM Coaeprxanue yuedOHOro MaTepuaJia, NPaKTHYECKUEe 3aHATHSA, CAMOCTOSITeIbHASI padoTa 00y4yalommuxcs qacos | Kommeren
110704
1 cemecTp 34
1. PABJAEJI. ®PU3UKA U METOJAbI HAYYHOI'O ITO3HAHUA
Tema 1.1, Coaep:xanue yueOHOIro MaTepHuaJia
DrsiKa i ®du3nka — Hayka o npupoje. Hayunsie MeToAbl MO3HAHMS OKpYXkarolero Mupa. Ponb skcnepumenTa u } JIP 1-33,
MeTOMbI TEOPUH B TIPOIIECCE MMO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B pusnke. MoaenupoBaHue PU3NICCKUX SBICHUHN U ) M1-50,
HAYIHOTO npoueccoB. Hayunsie runore3pl. usnyeckue 3aKk0Hbl U T€OPUH. [ paHUIIbI NpUMEHUMOCTH (bH:;I/IqE:CKHX Mi-11
LO3HAHILS 3aKOHOB. [IpunHITMI COOTBETCTBHS. Ponb n MecTo ¢u3uKM B OPMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTHUHBI
MHpPA, B MPAKTUYECKOMN AEATEIbHOCTH JIFOAEH
2. PABJIEJI. MEXAHHUKA
Coaep:xanue yueOHOro MaTepuaJia
Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHNYECKOTO aBIKeHus. Cuctema orcuéra. TpaekTopus.
[TepemenieHune, CKOPOCTh (CpeAHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHAIbHON TOYKH, X
Tema 2.1 MPOEKLMN Ha OCH CHCTEMBI KOOPWHAT. CrnoxeHue mepeMeIeHnuil U CI0KeHHe CKopocTeil. PaBHOMepHOE 1
KiHeMaTHKA PaBHOYCKOPEHHOE MpsSMOJIMHEHHOe nBrKeHHe. [ paduku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, 2
MyTU U TIepeMEIIeHHs] MaTepHalIbHOM TOUKHU OT BpeMeHU. CBOOOIHOE MajieHHe. Y CKOpeHHEe CBOOOIHOTO
naneHus. KpuBonuneiniHoe nBmxenue. /J[BkeHre MaTepruaabHON TOUKH MO OKPY>KHOCTHU C TIOCTOSIHHOM 110
MOJIYJTIO CKOPOCTHIO. YTIIOBasi CKOPOCTh, JINHEWHAsI CKOPOCTh. [lepron n yactora obparieHusl.
I{leHTpoCTpEMUTENBHOE YCKOPEHHE JIP 1-33,
M1-50,
Conep:xxanue yueOHOro MaTepuaJia M1-11
[Tpunimn otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MHEepunaibHbie cucTeMbI OTCUETa. Macca
tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeioToHa a1 MarepuaibHOM TOukH. TpeTuil 3aKoH
Tema 2.2 HproToHa 1 MaTepranbHbIX TOYEK. 3aKOH BCEMUPHOTO TArorenus. Cuia tsokectu. [lepBas kocMudeckast
JlnHaMuka ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue. Bunbl TpeHust (okos, CKOJIbXKEHUs, KAUEHUs). 4
Cwita tpenust. Cyxoe tpenue. Cuiia TpeHHs CKOJIBKEHHS U criia TpeHust mokosi. Koaddunment tpenuns. Cuna
CONPOTHUBIICHUS MPU JBUKEHUU Teja B )KUJIKOCTU UM Taze. [locTynaTenbHoe v BpalaTeabHOE IBHXKCHUE
a0COJIIOTHO TBEPOTO Tesla. MOMEHT CHIIBI OTHOCUTEILHO OCH BpaieHus. [1nedo cumbl. Y cioBus paBHOBECHUS
TBEPAOTO TENA
Tema 2.3. Conep:kaHnue y4eOHOT0 MaTepHuaJa 2




3aKoHbI Hmnynbc MaTepraibHOM TOUKH (T€a), CHCTEMbI MaTEpUAIbHBIX ToUeK. VIMITyJIbC CHIIBI M U3MEHEHHUE UMITYJIbCA
COXPAHEHHUS B Tesla. 3aKOH COXpaHeHUs uMIyibca. PeaktuBHoe aBuxkeHue. Pabora cuibl. MomHocTs cuiibl. Kunetnueckas
MEXaHUKE SHEpPrusl MaTepualbHOM TOUKU. TeopemMa 00 M3MEHEHUM KMHETHUYeCKOH sHepruu. lloTeHiuanbHas sHEprus.
[TorennuanbHass sHeprust ynpyro aedopMUpoOBaHHON npyxkuHbl. lloTeHuManbHas sHeprus Tena BOIMU3U TP 133
noBepxHocTu 3emiu. IloTeHnManbHbIe W HENOTEHIMAIbHBIE CHIIBL. CBSA3b PabOThl HEMOTEHIIMAIBHBIX CHII C M1-50 ’
M3MEHEHUEM MEXaHWYECKOH DHEPrMM CHCTEMBI Tell. 3aKOH COXPAaHEHMsI MEXaHWYECKOW DHEPIrUU. YIPYTrHe u Hl—ll’
HEYIPYrUe CTOJIKHOBEHMSI
I[IpakTnyeckue padoTbl:
Crioco0b1 m3MepeHns (PU3NYECKUX BEIMYMH C HUCIOJIH30BAHMEM AaHAJOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX
nprOOPOB U KOMIIBIOTEPHBIX JTATYUKOBBIX CUCTEM
3. PABJAEJI. MOJIEKYJIAPHASA ®U3UKA U TEPMOIANHAMUKA
Coaep:xanue yue0HOro MaTepHuaJia
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKO Teopun. bpoyHoBckoe nmxenne. Auddysus. Xapakrep
Tema 3.1 JBIKCHHMSI M B3aUMOJICHCTBHUS YacTHIl BellecTBa. MoOAENu CTpPOEHUs ra3oB, KUAKOCTEH M TBEPABIX TEN U
OcHOBBI 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojienei. Macca monekyi. KonmuectBo BemectBa. [locrossnaast TP 1-33
MOJIEKYJIPHO- Aporanpo. TemnoBoe paBHoBecue. Temneparypa u e€ uzMepenue. [llkana temmepartyp Llenscus. Monens M1-50 ’
KMHETUYECKOU uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUUECKON TEOpUHU HJIeanbHOIO raza. AOCooTHas 1-1 1’
TEOpUHU TEeMIEpaTypa KaKk Mepa CpeJHEN KNHETHYECKON YHEPTUH TEIUIOBOTO JBM)KEHUS YacTHIL rasza. ['a3oBble 3aKOHBI.
VpaBuenne MenpaeneeBa— Kianeiipona. 3akon Jlanprona. M3omporiecchl B U1€adbHOM ra3e ¢ MOCTOSTHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe npencraBieHHe H300POIIECCOB: U30TepMa, H30X0pa, n300apa
Coaep:xxanue yueOHOro MaTepuasa.
TepmoauHaMuyeckas cucreMa. BHyTpeHHss SHepriusi TepMOANHAMHYECKOM CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTel U pabota. BHyTpeHHss SHEprusi 0JHO aTOMHOI'0 UAEaIbHOr0 raza. Busl
Tema 3.2. TEIUIONEPEIaun: TEMJIONPOBOJHOCTh, KOHBEKLINSA, U3Ty4EHHE. Y IENIbHAs TEIUNIOEMKOCTD BEILIECTBA.
OCHOBBI KonugectBo TemnoTs! npu Terionepenade. [lonstue 06 aqnadaTHoM mporiecce. [1epBriii 3akoH
TEPMOJMHAMHKHN | TepMoaAnHaMHKH. [IpuMeHeHne nepBoro 3aKkoHa TEPMOAMHAMUKH K u3omnpoleccaM. ['paduyeckas
UHTepIpeTanus padboTsl ra3a. Bropoii 3akoH TepmoanHamMuki. HeobpaTuMocTh MpoLeccoB B MPUPOJE. JIP 1-33,
TennoBble MamuHbL. [IpuHIUIBI 1eHCTBUS TEMIOBBIX MalinH. [IpeoOpazoBaHus SHEPTUU B TETLIIOBBIX M1-50,
mamuHax. KI1/] rermmoBoit mammnsl. [Hukn Kapro u ero KITJI. Dxonorndeckue npobaeMbl TETIOOHEPTETUKHI I11-11
Tema 3.3. Copepxxanue yueOHOIro MaTepuasa
ArperatHbie [Tapoo6pazoBanue u KOHJICHCALHS. Hcnapenue u kuneHne. AGCOIIOTHAsA U OTHOCUTEIbHAS BIAKHOCTh
COCTOSHIS BO3/yXa. HaCE:IH_[eHHbII/I nap. Y aenpHas TerioTa napooopasoBaHusi. 3aBUCUMOCTh TeMIePaTypb KAMEHHA OT
— nasnenus. Tépaoe Teno. Kpucrammmiyeckne nu amopdHsbie Tena. AHU30TPOIHS CBOMCTB KPUCTAIIOB. JKuakue

KpHUCTAJJIbI. COBpeMeHHBIG MaTCpuraJibl. IInaBnenne u KpuUCTaJlJIN3allsl. yILCJILHaSI TCIJIOTA IIJIaBJICHHUA.




da3zoBbIe
MepexXOIbl

Cyb6numarusi. YpaBHEHHE TEIIOBOTO OaaHca

IIpakTH4eckoe 3aHATHE.
JlaboparopHble pabOThI, TPAKTUKYM 110 TEMaM

4. PABJIEJL. QJIEKTPOAMHAMMKA

Tema 4.1.
DneKTpocTaTuKa

Conep:kanue y4eOHOT0 MaTepuaJia

OnexTpuzanus Tell. JNeKTpuyecKui 3apsia. JlBa Buaa anekTpudeckux 3apaa0B. [IpoBogHUKHY, TUAIEKTPUKH U
IIOJIyTIPOBOJHUKH. 3aKOH COXPAHEHMsI dJIEKTPUUECKOTO 3apsiia. Bzanmopeiicreue 3apsanoB. 3akoH Kymona.
ToueuHbli 35eKTpUUecKUil 3apsaa. Dnekrpudeckoe nose. HanpsxEnHocTs anekTpuyeckoro nosst. [punumn
CYNEPIIO3ULNH MIEKTPUUECKUX NoJeH. JINHUM HanpsyKEHHOCTH AleKTpuyeckoro nois. Pabora cun
aneKTpocrarnyeckoro nois. [lorennuan. PasHocts noreHnnanos. IIpOBOJHUKY U TUIIEKTPUKH B
JEKTPOCTATUYECKOM MoJI€. JIudneKkTpuueckas IpOHULIAEMOCTb. DJIEKTpoEMKOCTh. KoHneHcaTop.
OneKTpOEMKOCTb IIJIOCKOTO0 KOHAECHCATOPA. DHEPIysl 3apsLKEHHOrO KOHIEHCATopa

IIpakTH4yeckoe 3aHATHE.
JlaGopaTopHbie pabOThI, MPAKTUKYM IO TEMaM

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

Tema 4.2.
ITocTossHABIHN
AIEKTPUYECKUI
TOK. TOKH B
Pa3IMYHBIX
cpenax

Conep:xxanue yueOHOro MaTepuaJia

DIIEKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. Mictounuku Toka. Cuna Toka.
[TocrosiHubI Tok. Hanpsikenue. 3akon OMa 11 ydyacTKa Henu. DJIeKTPUIECKOe CONPOTUBIIEHUE. Y IEIbHOE
conpoTuBiieHHe BemecTBa. [locnenoBarensbHoe, napaienbHOE, CMEIIAHHOE COEIMHEHHUE POBOAHUKOB.
Pa6ota anexrpuueckoro Toka. 3akoH [[xoyns—IJlenna. MomHoCTh anekTpudeckoro Toka. IJIC u BHyTpeHHEe
COTPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa JJis MOJTHOM (3aMKHYTOM ) snekTpudeckoit nenu. KopoTtkoe
3aMbIKaHUE. DJIEKTPOHHAS TPOBOJIMMOCTh TBEPBIX METANIOB. 3aBUCUMOCTh COTIPOTUBIIEHUS METAJIOB OT
teMriepaTypbl. CBEpXIPOBOUMOCTh. DIEKTPUUYECKUM TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MYYKOB.
[TonrynpoBouuku. CoOCTBEHHAs U TPUMECHAs TPOBOAMMOCTh OTYIPOBOJHUKOB. CBOMCTBA p — n-
nepexoja. [lomynpoBogHIUKOBBIE TPHUOOPHI. DIEKTPUUIECKHI TOK B paCTBOpaX U paciijiaBax dJIEKTPOJIUTOB.
DJIEKTPOJMTHYECKAS AUCCOLUALIMS. DIIEKTPOJINU3. DIEKTPUUECKHUI TOK B razax. CaMOCTOATEIbHBIN 1
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma

IIpakTHyeckas padora:
JlaGopaTopHbie pabOThI, MPAKTUKYM IO TEMaM

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

Tema 4.3.
MexnpeameTHble
CBSI3H

Conep:xanue yueOHOro MaTepuaJia

N3yuenne kypca (u3uku 0a30BOTO YPOBHS OCYIIECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX
CBsI3EH ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

MeKnpeaMeTHbIC TIOHSITHS, CBSI3aHHBIE C U3YUYCHHEM METOJIOB HAYYHOTO MMO3HAHMS: SIBJICHUE, HAYYHBIA (axT,
runoresa, ¢gu3ndeckas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, IKCIEPUMEHT, MOJACITUPOBAaHUE, MOJIEIb,
U3MEpEHUe.

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




MareMaTHKa: pelieHue CHUCTeMbl YpaBHEHUH, JNHHEWHas (QyHKIus, mapaboia, rumnepOonia, ux rpaduku u
CBOMCTBA, TpPUTOHOMETpUYECKHMEe (QYHKIUH: CHHYC, KOCHHYC, TAaHICHC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOESKIIUK HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
buonorus: MexaHnueckoe ABMKEHUE B JKUBOH mpupone, auddys3us, ocMoc, TeII000MEH )KUBBIX OPTaHU3MOB
(BHIBI TETIONIEPEIauH, TEIUIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBICHUS B )KUBOU MIPUPOJIE.

XUMHS: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJISIPHAs Macca,
TETUIOBBIE CBOWCTBA TBEPBIX TEJI, )KUAKOCTEH U ra30B, IEKTPHUECKUE CBOWCTBA METAJIOB, AIEKTPOIUTHYECKAS
JICCOLIMAIINS, TaJIbBAHUKA.

['eorpadus: BIaXHOCTh BO3yXa, BETPbIL, OAPOMETP, TEPMOMETD.

Texnonorust: npeoOpa3oBaHWE JBMKEHUH C HCIONB30BAHUEM MEXAaHM3MOB, YYeT TPECHUS B TEXHHKE,
MOJIIAITHAKY, HWCIOJIh30BAaHUE 3aKOHA COXPAHEHHs HUMITYJIbca B TEXHHKE (pakera, BOJOMET U JIpyrue),
JIBUTAaTeIb BHYTPEHHETO CropaHMs, mapoBasi TypOHMHA, OBITOBOH XOJOAWIBHUK, KOHAWIMOHEP, TEXHOJOTHU
NOJYyYCHUs] COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE HAaHOMATepHAIOB, W  HAHOTEXHOJIOTHH,
JJIEKTPOCTAaTUYECKasi  3alluTa,  3a3eMJICHHE  DICKTPOIPUOOPOB,  KCEPOKC,  CTPYHHBI  HpUHTED,
DIIEKTPOHArpeBaTENIbHbIE TPHOOPHI, DTEKTPOOCBETHTEIBHBIE TPUOOPHI, TATbBAHUKA.

2 cemecTp

44

1 PAJIEJL. QJIEKTPOAMHAMUKA

Tema 1.1

MarsuTtHoe 1oiJe.

DJIEKTPOMAarHuTH
ast MHIYKIUS

Coaep:xanue yueOHOro MaTepuaJia

[TocrosiHHBIE MarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MATHUTOB. MarHutHoe noje. BeKTop MarHuTHOM
uHAyKIuU. [IpuHIun cyneprno3uiuy MarHuTHBIX nojei. JInnuu MmaruuTHOM nuHAyKnuu. Kaptuna nuHui
MAarHUTHOW MHIYKIIUH TOJISI HOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJI€ MPOBOJHUKA ¢ TOKOM. KapTuHa nmuHuit
MHIYKIIMM MAarHUTHOTO TOJISL JUIMHHOTO MPSIMOTO ITPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJAHUKA,
KaTymku ¢ TokoM. OnbIT Opcrena. BzanmoneiicTBrue npoBOAHUKOB ¢ TOKOM. Crita Amrniepa, €€ MOyJib U
HanpaBieHue. Cuna JlopeHua, e€ MoayJb U HanpaBiieHue. [[BuxkeHne 3apssKeHHON YacTHUIIbl B OJJHOPOAHOM
MarHuTHOM noJie. Pabota cumel Jlopenma. SIBnenue anekTpoMarauTHOM HHAYKIHH. [[0TOK BEeKTOpa
MarHuTHOM MHAYKIMH. DJ{C nHAyKIuu. 3aKOH 3JIeKTpOMarHuTHON nHaAykuun Papanes. Buxpesoe
anekTpudeckoe nojue. /]C uHIyKIMU B MPOBOJHUKE, ABUKYIIEMCS TOCTYNATEIBLHO B OJJHOPOIHOM
MarHuTHOM noJie. [Ipasuno Jlenna. MUaayktuBHOCTH. SBNeHne camonHaykuuu. D/J]C caMOMHIyKIUHA. DHEPrus
MArHUTHOTO TOJISI KATYIIKU ¢ TOKOM. DJIEKTPOMAarHUTHOE MOJIe

IIpakTnyeckoe 3ansATHE:
JlaGopaTopHble pabOThl, IPAKTUKYM 10 TEMaM

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

2 PA3JIEJI. KOJIEBAHUA 1 BOJIHbBI

Tema 2.1.
MexaHuueckue u

Conep:kanue y4eOHOT0 MaTepHuaa
Konebarenbnas cuctema. CBoO0HBIE MexaHndeckue konebanus. ['apmornueckue konebanus. [lepuon,




ANEKTPOMArHUTH
ple KOJIeOaHus

4acToTa, aMIUIUTYyaa U (haza kosnedanuid. [IpykuHHBI MasTHUK. MaTeMaTHUeCKUil MasiTHUK. Y paBHEHUE
rapMoHU4ecKkux kosneOanuil. [IpeBpamienue sHeprun npu rapMoHUUecKkux kosebanusax. KonedarenbHblii
KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHHs B HACATHHOM K0Je0aTeTbHOM KOHTYpe. AHAIOTUS MEXTY
MEXaHUYECKUMH U NIEKTPOMarHuTHbIMH KosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B
ueabHOM KoJiebaTenpHOM KOHTYpe IIpecTaBienune o 3aTyxamonmx Konedanusax. BeiHyX1eHHbIE
MexaHudeckue kojeOanus. Pezonanc. BelHyXaeHHbIE 2JIeKTpOMarHuTHbIe KojeOanus. [lepemeHHbli TOK.
CuHyconJaJIbHbIN IepeMEeHHbIA TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HA4YEHUE CUJIbl TOKA U HanpsbkeHus. Tpancdopmarop. [IponsBoactso, nepegaya u norpedieHue
AIIEKTPUYECKON SHEPTUU. DKOJIOTUYECKUE PUCKH NTPH MPOU3BOACTBE AEeKTposHeprun. Kynbrypa
VICIIOJIb30BaHUs JJIEKTPOIHEPIUU B IOBCEIHEBHOM JKU3HU

IIpakTH4eckoe 3aHATHE:

[TpoBeneHue KOCBEHHBIX U3MEPEHUH (u3ndecKkux BeanuuH. Hanpumep: nepuosa cBOOOAHBIX KOJIeOaHUM
HUTSIHOTO M IPY>KUHHOTO MasTHUKOB, TIOKA3aTellsl IPEIOMIICHUS CTEKIIa, (POKYCHOTO PACCTOSHUS
paccenBaroIlel JIMH3bL, JUINHBI CBETOBOM BOJIHBI

JIP 1-33,
M1-50,
I1-11

Tema 2.2.
MexaHU4ecKHue u
3JIEKTPOMArHUTH
bI€ BOJIHBI

Conep:xxanue yueOHOro MaTepuaJia

MexaHnueckue BOJIHBI, ycloBus pacnpoctpaneHus. Ilepuoa. CkopocTs pacipocTpaHEHUS U UIMHA BOJIHBI.
[Tonepeunsle u po10JibHBIE BOIHBL. MHTEphepeHuus u qudpakius MeEXaHu4ecKiX BoJIH. 3ByK. CKOpOCTb
3ByKa. [ pomMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa. Di1eKTpOMarHuTHBIE BOJHBI. Y CIIOBHS U3ITyYEHHS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTanus sektopoB E, B, v B anekTtpomarautHoii BoaHe. CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXKEHUE, MpeJIOMIIEHHE, oJsIpu3alus, Judpakuus, narepdepennus. CKkopocTb
AJIEKTPOMAarHuTHBIX BoJH. [1lkana ajnexkTpoMarHuTHBIX BOJIH. [IprMeHeHne 3JIeKTPOMarHuTHBIX BOJIH B
TeXHUKE U ObITy. [IpUHIMIBI paAuOCBs3U U TeNeBuAeHU. Panqnonokanus. DIeKTpoMarHuTHOE 3arpsi3HEHUE
OKpYKaro- IeH CpeJibl

Tema 2.3.
OnTtuka

Conep:xanue yueOHOro MaTepuaJia

I'eomerpuueckas ontuka. [IpsamMonuHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIHOM cpene. ToueuHbli
UCTOYHUK cBeTa. JIyd cBeta. OTpakeHue cBera. 3aKOHbI OTpaxeHus cBeta. [locTpoenne n3odpaxeHnii B
MI0CKOM 3epkae. [Ipemomienne cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeshb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenpHblil yro MoJIHOTO BHYTPEHHETO OTPAYKEHUS.
Hucniepcust cBera. CrioxkHbINM cocTaB Oemoro ceeta. [[Bet. Cobupatromue u paccenBaroIIre JUH3bL. TOHKas
nuH3a. POKYCHOE pacCTOsIHUE U ONTHYECKas cujia TOHKOH JIMH3bI. [TocTpoeHne nzo0pakeHuii B COOMPaIOnX
Y pacceuBaroluXx JMH3ax. Popmysia TOHKOH JIMH3bL. Y BeIMUeHUE, JaBaeMoe JIMH30M. [Ipenernnt
IPUMEHUMOCTH FeOMEeTpHUecKoi onTuku. BomHoBas ontuka. MaTepdepennus ceera. KorepeHTHbIE
UCTOYHUKHU. Y CJIOBUS HAOIIOAEHUS MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHLIMOHHON KapTHHE OT JIBYX
cHH(]a3HBIX KOTePEHTHBIX HCTOYHHMKOB. Jludpaxmus cBera. Audpakimonnas peméTka. Y ciuoBue HaOI0ICHHS

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




[JIABHBIX MAKCHMYMOB TPY MAACHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITUOHHYIO PEUIETKY.
[lonsipuszanus ceera

IIpakTuyeckoe 3aHATHE:
JlaboparopHble pabOThI, TPAKTUKYM 110 TEMaM

3 PA3JIEJI. OCHOBBI CIEIIMAJIbHOMU TEOPUU OTHOCHUTEJIBHOCTH

Coaep:xxanue yueOHOro MaTepuaJia
I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [1oCTynaTel crienualbHOW TEOPUH OTHOCUTEIBHOCTH.

Tema 3.1. [IpocTpancTBeHHO-BpeMeHHO nntepBai. [IpeobpazoBanus JlopeHma. Y cinoBue npuuYuHHOCTH. JIP 1-33,
Ocuossr CTO OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHHU U COKpAIlEHNE JJIMHBL. DHEPTUs U UMITYJIbC MI1-50,
pensITUBUCTCKON YacTUlbl. CBSI3b MACChl C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YacTULIbl. DHEPIHsl IOKOs I1-11
4 PA3JIEJI. KBAHTOBASI ®PU3UKA
Tema 4.1. Conep:xxanue yueOHOro MaTepuaJia §
S IEMEHThL ®otonbl. Popmyna [InaHka cBsi3u 3HEpruM (POTOHA C €ro YaCTOTON. DHEPIUs U UMITYJIbC (I)OTovHa. O”I:’KpBITI/Ie "
KBAHTOBOM uccinenoBanne porodrpdexra. Onbite A. I'. CtoseroBa. 3akonsl hoTodPdexTa. YpaBHeHHE DUHITEIHA JIs
P (bovToa(b(beKTa. «Kpacnas rpanuna» gotordpdexra. lapnenue cera. OnsiTol I1. H. JlebeneBa. Xumuueckoe
JIEIICTBHUE CBETA
Conep:xxanue yueOHOro MaTepuaJia
Tema 4.2. Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccessauto o-vyactuil. [InmanerapHas Mojiens aroma.
Crpoche atoma [Toctynatsl bopa. M3nydyenue u normnomenue GOTOHOB MU MEPEX0ie aTOMa C OTHOTO YPOBHSI SHEPTHH Ha
apyroii. Buasl criektpoB. CieKkTp ypOBHEN DHEPIUH aToMa Boaopoa. BoiaHoBeIe cBolicTBa yacThll. BonHel e
Bpoitna. KopnyckynisspHo-BonHOBOM ayain3M. CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYE€HHE JIP 1-33,
Conep:xanue yueOHOIro MaTepuaJia M1-50,
DKCIEPUMEHTHI, IOKA3bIBAIOIIUE CIIOAKHOCTH CTpOeHUs A/ipa. OTKPBITHE PAANOAKTUBHOCTU. ONBITHI I11-13

Tema 4.3.
ATOMHOE SApPO

Pezepdopaa mo onpeneneHno cocraBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-, 6era-, raMma-
U3yyeHus. BnusHue pairoakTHBHOCTH Ha )KMBbIE OpraHu3Mbl. OTKpBITHE POTOHA U HEWTpoHa. HykiioHHas
Moensb snpa [ elizenOepra—lBanenko. 3apsan siapa. MaccoBoe unciio siapa. M3oromnel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. 'aMmma-u3inydeHre. 3aKoH paJuoaKTUBHOTO pacnaaa. JHeprus
CBSI3W HYKJIOHOB B sijipe. SInepubie cuibl. JledhexT macce siapa. SnepHbie peakuuu. JleneHue u cuHTE3 sep.
Snepuslii peaktop. TepmosinepHsbiii cuaTes. [Ipo0ieMbl 1 IEpCHIEKTUBHI SIEPHOI SHEPTETUKU. DKOJIOTHUECKHE
aCIeKTHI SIEPHOM SHEPTETHKU. DJIEMEHTapHbIC YacTUIlbl. OTKPBITHE MO3UTPOHA. MeTO IbI HAOII0ICHUS 1
pETUCTpaIMU JIEMEHTAPHBIX YacTull. OyHAaMeHTaIbHbIE B3auMOoieicTBUS. EqMHCTBO (pu3nueckoi KapTUHBI
Mupa




IIpakTuyeckoe 3aHATHE:
JlaboparopHblie pabOThI, MPAKTUKYM 110 TEMaM

5 PABJAEJL. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

Coneprxanue y4yeGHOro MaTepuaa

Orarnbl pa3BUTHS acTpOoHOMHH. [IpHKIaIHOE 1 MUPOBO33PEHYCCKOE 3HAUCHUE aCTPOHOMUU. [IpuMEHUMOCTD
3aKOHOB (bH?:I/IKI/I JUISA 06”I)$ICHGHI/I$I HpI/IpOI[BI KOCMHUYCCKUX O6T>GKTOB. MCTOI[I)I aCTpOHOMI/I‘-IeCKI/IX
uccienoBanuii. CoBpeMEHHBIE ONITUYECKHE TEIIECKOIIBI, paIMOTEIECKOIBI, BHEaTMOC(hepHast acTpoHOMHUs. By
3B&3nHOrO HeOa. Co3Be3us, SipKue 3BE3/Ibl, IUNIAHETHI, MX BUAUMOE nBKeHue. ConHeunas cuctema. CoHIle.

Tema 5.1. CosiHeuHasi akTUBHOCTb. MicTounuk sHeprun ConHIa 1 3BE3/1. 3BE3/IbI, X OCHOBHBIE XapaKTEPUCTUKH. JIP 1-33,
DJIeMEHTBI JuarpaMma «CreKTpalbHbBIN KJIACC — CBETUMOCTBY. 3BE3/IbI IIIaBHOM MOCIE0BATEIBHOCTU. 3aBUCUMOCTh M1-50,
acTpopU3UKH «Macca — CBETUMOCTb» JJI 3BE3]1 [NIABHOM MOCIEA0BAaTEeIbHOCTU. BHYTpeHHEe cTpoeHue 3BE3 . I11-13

CoBpeMeHHbIE TTPEICTABICHHS O MMPOUCXOKACHUH U 3BoJtorK COJIHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3I.

Muneunsiii [lyte — Hama ["anaktuka. [lonoxenue u npmxenne Connua B ['anaktuke. TUIbl ralakTHK.

PapuoranaxkTuku u kBazapel. YépHbIe AbIPHI B sApax ranakThk. Beenennas. Pacimmpenue Beenennoil. 3akon

Xab0ma. Paz6eranue ranaktuk. Teopus bosbmoro B3peiBa. PenukroBoe usnyuenue. MaciirabHast CTpyKTypa

Bceenennoii. Meraranaktuka. Hepenénusle npodieMbl aCTPOHOMHH

Conep:xanue yueOHOTro MaTepuaJia

W3ydenue kypca (Gu3nku 0a30BOTO YpOBHS OCYIIECTBISIETCS C YYETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX

CBsI3€H C KypcamM MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpadru U TEXHOJIOTHUH.

MexnpeaMeTHbIE TTOHSTHSI, CBI3aHHBIE C U3yYEeHHEM METOJIOB Hay4YHOTO MO3HAHUS: SIBJICHHUE, HAY4YHbIN (aKT,

runoresa, ¢gu3ndeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, DKCIEPUMEHT, MOJACTUPOBAaHUE, MOJIENb,

HU3MEpPEHHE.

MaremaTrka: pelieHue CHCTeMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHTEHC,
Tema 5.2. KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M X MPOEKIIUU HA OCHU KOOPANHAT, CIIOKEHUE JIP 1-33,
MexnpeaMeTHbIE | BEKTOPOB, TPOU3BOIHBIC STIEMEHTAPHBIX (PYHKIUN, TPU3HAKU OO0 TPEYTOIHHUKOB, OTpeAeTICHUE TUTOIIaIN M1-50,
CBSI3U MJIOCKUX (UTYp B 00BEMA Tel. I11-13

buonorus: snekTpuveckue SIBICHUS B JKUBOM MpUpoJe, KolebaTenbHbIe IBWKCHHS B JKUBOW MPHUPOIE,
ONTHYECKUE SIBJICHUS B )KUBOU npupoae, }IeﬁCTBHC paguanuy Ha )XUBBIC OpTraHU3MBI.

XUMUS: CTPOGHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaJIU3.

['eorpadusa: MarHuTHBIE MMONMIOCA 3€MJIM, 3alle)KM MAarHUTHBIX pyH, (OTOChEMKa 3€MHOM MOBEPXHOCTH,
IpeJICKa3aHue 3eMJIETPSICEHU.

TexHonorus: 1TMHUU QJICKTponepcaad, rcHCPATOP NCPECMCHHOT'O TOKA, SJICKTPOABUTATC]Ib, MHAYKIIMOHHAA T1CYb,




pamap, paauoNpUEeMHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAsS
OITHKA, COJIHEYHas OaTapes.

[IpomexyTtounas arrectanus — AU depeHIIMPOBAHHBIN 3a4eT

Bcero:

78




3. YCJIOBUA PEAJIMBALUU ITPOI'PAMMBI YHEBHOI'O ITPEJIMETA

3.1. MarepuajibHO-TEXHUYECKOE o0eclievyeHne NPOorpaMmMbl y4eOHOro npeamera

VYuebHas ayauTopus AJs IPOBEACHUS 3aHATUN BCEX BHJIOB, IPEAYCMOTPEHHBIX 00pa30BaTEIbHOM
IIPOrpaMMO, B TOM YHCJIE TPYIIIOBBIX U UHAMBUAYAIbHBIX KOHCYJIBTALMM, TEKYILETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTAINH, OCHAIIEHHAs! 000pYI0OBaHUEM, TEXHHUECKUMH CPEJICTBAMH 00yUCHHSI
" MaTepuajliaMu, y4UTbIBaAOIIIUMHA Tp€6OBaHI/ISI MCKIAYHAPOAHLIX CTAaHAAPTOB
Crenanu3upoBaHHast MeOeIb:

KOMIUICKT y4eOHOU mebenu (CTOod, CTY) MO KOJWYECTBY OOYYarOMIMXCS; KOMIUIEKT MeOenu st
MperoiaBaTelisi; MapKepHas 10CKa.

TexHuveckue cpeacTBa 0OydCHHUS:

KOMITBIOTEP B COOpE JUIsl PerolaBaTesl, IPOSKTOp, SKPaH.

HepequL JIMICH3WOHHOI'0  MPOrpaMmMHOTO 06ecnequI/I5{, B TOM 4YHCJIEC OTCUYCCTBCHHOI'O
MIPOU3BOJICTBA!

Windows 10, KouncynsrautlLtoc, Cucrema TAPAHT, Kaspersky Endpoint Security.
KomnbroTepHass TeXHUKA C MOJIKIIOYEHUEM K ceTH «MHTEepHET» M JOCTYIIOM B JJIEKTPOHHYIO
nH(}OpMaMOHHO-00pa3oBaTelbHYI0 cpeny MMV,

VYueOHas ayauTopus AJsl IPOBEACHUS 3aHATHI BCEX BHJIOB, PEAYCMOTPEHHBIX 00pa30BaTeIbHOM
IIPOrpaMMoOii, B TOM YHCJI€ TPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTAllMH, TEKYLIEr0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTAlNH, OCHAIIEHHAs! 000pyI0BaHNEM, TEXHHUECKUMH CPEACTBAMH O0yUCHHS
U MaTepuaiaMy, YYUThIBAIOLIMMH TPEOOBaHUS MEXTYHAPOIHBIX CTAHIAPTOB, B T.4. A jull ¢ OB3
Y MHBAJIM/IaMH, OCHALIIEHHAs1 000PYZOBaHUEM U TEXHUYECKUMU CPEeICTBAMH 00yUeHUs
Crenunanu3upoBaHHasi MeOesb U 000pyIOBaHHE:

KOMIUIEKT y4eOHOH Mebenu (CToul, CTyJ) IO KOJIMYECTBY 00ydaroluxcs, B T.4. aJlallTUBHAs apTa
st oui, ¢ OB3 u uHBanuaaMu; KOMIUIEKT MeOenu i IpernojaBarelis; MapKepHas JJ0CKa;
MHTEpPaKTHBHAsl JIOCKA; IEPEHOCHbIE HACTOJIbHBIE UIPBI: IAXMaThl, IIAIIKH, TAKTHJIbHBIC IIAIIKH,
TaKTUJIbHBIC [IIAXMATHI.

TexHuueckue cpencTBa 00y4eHus:

KOMIIbIOTEp B cOope AJid IMpernojaBaTelis; KOJOHKH; MPOEKTOp, KOMIbIOTEP B cCOOpe ISl JIUIL C
HapyLEeHUsIMU 3peHus ¢ KilaBuatypoil bpaiins, nepeHocHoe obopynoBaHue JUIsl CIabOCbIIIAIUX:
MHAYKIMOHHAs cucteMa (mHaykunoHHas netis) LOOPHEAR-150.

[lepeyeHb JUIIEH3MOHHOTO MPOTPAMMHOIO OOECleYeHUs, B TOM YHUCIE OTEYECTBEHHOIO
MIPOU3BOJICTBA!

Windows 10, Koncynerantllmoc, Cucrema 'TAPAHT, Kaspersky Endpoint Security.
KomnploTepHass TexHuKka ¢ MOAKIOYEHHEM K ceTu «VHTepHEeT» M JOCTYHNOM B 3JIEKTPOHHYIO
nH(pOpMalMOHHO-00pa3oBaTenbHyto cpeny MMY.

bubnnoreka (UnTanbHbIN 3aJ1, HOMEIEHHE I CAMOCTOSATENILHONW paboThl 00yUarOIIUXCs).
Crennanu3upoBaHHas MeOEb:

KOMIUIEKT y4eOHOM MeOemnu, B T.4. afanTUBHbBIE apThl A1 aull ¢ OB3 u nnBanuaos.

TexHuueckue cpencTBa 00y4eHus:

KOMITHIOTEPHI B cOope; TeneBu3op Sharp; OecripoBonnas kinaBuarypa Clevy ¢ Gonpmumu sSipKo
OKpALIEHHBIMU KHOIIKAMHM W Pa3JEIMTENEM AJI JUL C HapyLIEHUSMU OINOPHO-IBUTATEIBHOIO
amnmapara; poJuiep, 3aMEHSIONIMN KOMIIBIOTEPHYIO MbIIIb, AJS JIMI C HApYIIEHHUSIMU OIOPHO-
JBUTATEIBHOTO aIlllapara; BUICOYBEIMUYUTENb JJIEKTPOHHBIA pPYYHOH, IO3BOJSAIOLIMM YUTATh
CIIa0OBUAAIIUM JIIOJSM TIIJIOCKOTIEYaTHBIH TEKCT Ha MOHMTOpPE (9KpaHE) C BO3MOXHOCTBIO
YBEITMUEHUS] TEKCTa; MOpTaTUBHBIA aucmiei bpains Focus 14 Blue, Bkmowarommii ToueyHyro
KJIaBUATypy, BO3MOKHOCTh moakmouenus K [IK; knaBuarypa co mpudrtom bpaitns; HaymHuky;
KOJIOHKH.

[lepeueHb NUIEH3MOHHOTO MPOTPAMMHOrO OOECHeYeHHs, B TOM YHCIE OTEUYECTBEHHOTO
ITPOU3BOJICTBA!




Windows 10, Microsoft Office, Koncynsrantllmoc, Cucrema 'TAPAHT, Kaspersky Endpoint
Security.

KomnbroTepHas TeXHUKA C MOAKIIOYEHHEM K ceTH «VHTEpHET» M TOCTYIIOM B 3JIEKTPOHHYIO
nH(pOopManMoHHO-00pa3oBaTenbHy0 cpeny MMY

[TomemeHue A5t CAaMOCTOSTENLHOM padOThl 00YJIAFOIIIHXCSI.

Crenpanu3upoBaHHast MeOeIb:

KOMIUIEKT y4eOHOIl meOenu (CToJ, CTYN) MO KOJUYECTBY OOYYaroIIUXCs; KOMIUIEKT MeOenu Juis
MperoiaBaTelisi; MapKepHas 10CKa.

TexHuveckue cpeacTBa 0OydeHHUS:

KOMIIBIOTEp B cOOpe /sl MpernojaBareisi; KOMIBIOTEPbl B cOOpe IUIsi 00YYarolIMXcs; KOJIOHKH,
MPOEKTOP, IKPaH.

[lepeyeHb JUIICH3MOHHOTO MPOTPAMMHOTO OOECIIEYCHHUs, B TOM YHCJIE OTEYECTBEHHOTO
MIPOM3BOJICTBA:

Windows Server 2016, Windows 10, Microsoft Office, Koncynsrantllntoc, Cucrema 'APAHT,
Kaspersky Endpoint Security.

KomnbroTepHass TeXHUKA C MOJIKIIOYEHUEM K ceTH «MHTEepHET» M JOCTYIIOM B DJIEKTPOHHYIO
nH(}OpMAIMOHHO-00pa3oBaTeNbHYI0 cpeny MMV,

3.2. HudopmanuonHoe odecrnedeHne 00yueHust
OcHoBHas JIMTEpaTypa:

1. Bacunbes, A. A. ®usuka. ba3zossiii ypoBenb: 10—11 kaccsl : yaeOHUK IS CpEHETO 00IIEro
obpazoBanus / A. A. Bacunbes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ U31., UCIIP. U JOI. —
Mockaa : UznatensctBo FOpaiit, 2023. — 211 ¢. — (O61meobpazoBarenbhbiit k). — [ISBN
978-5-534-16086-4. — Texkcr : anektponHslii // O0pazoBarenpHas mwiardopma KOpaiit [caiit].
— URL: https://urait.ru/bcode/530393

2. Mycun, 0. P. ®wusuka: xonebanus, OoNTHKa, KBaHTOBas (pu3uka : yuyeOHOE mocoOue s
cpenHero npodeccuoHanbHoro obpaszosanus / FO. P. Mycun. — 2-e u3a., ucnp. u J0M. —
Mocksa : U3gatenbctBo HOpaiit, 2023. — 329 c. — (Ilpodeccronansuoe oOpazoBanue). —
ISBN 978-5-534-03540-7. — Texkcr : anektpoHHslii / O6pa3oBarenbHas miardopma FOpait
[caitT]. — URL: https://urait.ru/bcode/514404

3. Ponuonos, B. H. ®usuka. Yriay6nennsiii ypoBeHb: 10—11 kaccsl : y4eOHMK JUIsl CPEIHETO
obuiero oOpazosanus / B. H. PoguonoB. — MockBa : U3narenscrso FOpaiit, 2023. — 201 c.
— (O6meobpazoBaTenbHbIM 1UKIT). — [ISBN 978-5-534-16087-1. — TekcT : 2neKTpoHHBIH //
O6pazoBarenpHas miatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/530394

Jlonmo/JIHUTeIbHAS JIUTepaTypa:

1. Kamamuukos, H. I1. ®usuka : yueOHUK U TMPAKTUKYM JUIsI CPEAHETO MPO(ecCHOHaTBEHOTO
oOpazoBanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-e uz ., nepepad. u gomn. — MockBa
: UsmarensctBO FOpaiit, 2023. — 496 c. — (Ilpodeccrnonansroe odpazoBanue). — ISBN 978-
5-534-16205-9. — Texkcr : anektponHbIi / O6pa3oBatenbHas wiargopma FOpait [caift]. —
URL.: https://urait.ru/bcode/530614

2. BacunbeB, A. A. ®usnka : yuebHOe mocodue i CpeJHero npodeccrnoHalibHOro 00pa3oBaHus
/' A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ usn., ucnp. u aomn. — MocCksa :
WznarensctBo FOpaiit, 2023. — 211 ¢. — (IIpodeccuonansHoe oOpazoBanue). — ISBN 978-
5-534-05702-7. — Tekcer : anexTpoHHbIH // OOpa3oBatensHas miargopma KOpaiir [caiit]. —
URL: https://urait.ru/bcode/514208

3. Poauonos, B. H. ®u3suka : yueGHoe mocodue i cpeiHero npopeccuoHaaIbHOro 00pa3oBaHus
/ B. H. PonnonoB. — 2-e u3a., uctp. u gon. — Mocksa : Uznatenscto FOpaidt, 2023. — 265



https://urait.ru/bcode/530393
https://urait.ru/bcode/514404
https://urait.ru/bcode/530394
https://urait.ru/bcode/530614
https://urait.ru/bcode/514208

c. — (IIpodeccunonansuoe obOpazoBanue). — ISBN 978-5-534-07177-1. — Texker
anekTpoHHbI  //  OOpaszoBatenpHas — minatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/512604

4. S3eB, C. A. Acrtponomus. ComHewHass cuctemMa : ydeOHOe mocoOue Ui CpeIaHero
npodeccuonanbHoro oopazosanus / C. A. fzeB ; mox Hay4Hoil pepakuueit B. I'. Cypanna. —
3-e uzn., mepepab. m mon. — Mocksa : M3marensctBo IOpaiit, 2023. — 336 c¢. —
(ITpoeccronanbrnoe obpazoBanue). — ISBN 978-5-534-08245-6. — Tekct : 3neKTpOHHBIH //
Oo6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/516345

DJIeKTPOHHbIE U3IaAHMS

1. denepanwpublii nopran "Poccuiickoe oopazosanue” (http:/ www.edu.ru/);

2. Wndopmanmonnas cucrema "EnmHoe okHO goctyma K 0o0Opa3oBareNbHBIM  pecypcam”
(http://window.edu.ru/);

3. Enunas xosnexkuus qudpoBbix o0pa3zoBaTesbHbIX pecypcoB (http://school-collection.edu.ru/);

4. @enepanbHblil HEHTp HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (http:/feior.edu.ru/);

5. Oo6pazoBatenbHbiit moptan "Yueba" (http://www.ucheba.com/)

ITeuaTHbBIE M3AaAHUA:

1. ®wusuka. Mskummes ['.41., Byxosues b.b., Corckuit H.H. non penakuueii [TapdentoeBoii H.A.
10 k. "UznatensctBo "[IpocBemenue” 2023 r. (PenepaibHblil mepevyeHb yueOHUKOB)

2. ®wusuka. Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox penakuueii [TappentoeBoit H.A.
11 k. "UznatensctBo "[Ipocemenue” 2023 r. (OenepanbHblil epeueHb Y4€OHUKOB)

3. ®wusuka. Kacesaos B.A. 10 k. "U3narensctBo "IIpocBenienue” 2023 r. (DenepaibHbIN
nepeveHb y4eOHUKOB)

4. ®wusuka. Kacesnos B.A. 11 k1. "UznatenscTBo "[Ipocsemnienue” 2023 r. (OeaepanbHbIi
nepeyeHb y4eOHUKOB)

3.3. Peanu3anusi 371eMeHTOB NPAKTUYECKOH MOATOTOBKH

[IpakTHyeckass MOArOTOBKAa NpHU pealn3ald Y4eOHBIX MPEAMETOB, KypCOB, AWCLUILIMH
(Momyseil) opraHuszyeTcsl MyTeM MPOBEACHUS MPAKTUYECKUX 3aHATUH, TPAKTUKYMOB, 1JaOOPaTOPHBIX
paboT M MHBIX AHAJIOTUYHBIX BHJOB Y4YEOHOH NeATeNbHOCTH, IpelyCMaTPUBAIOLINX Yy4yacTHe
o0yyaromuxcsi B  BBIIOJHEHUHM OTIENBHBIX JJIEMEHTOB palOT, CBS3aHHBIX C Oyxaymiei
npodecCHOHATIBHOMN 1€ TeNbHOCTBIO.

[TpakTryeckas MOJAroTOBKa MOXKET BKJIIOYATh B ce0sl OTAEIbHBIC 3aHATHUS JEKIIMOHHOTO THIIA,
KOTOpbIE MpeAyCMaTpUBAIOT Mepenady ydeOHOM uHpopMmanuu oOydarouiuMmcs, HeoOXOAUMOM s
MOCJIEYIOLIEr0 BBIIOIHEHUS pa0OT, CBA3aHHBIX ¢ Oyaylield npodeccnoHaIbHON AeATENbHOCTHIO.

3.4. BocnurarteabHas COCTABJISIONIAS MPOTPAMMbI

BocnurarenpHas cucreMa B YHHBEpPCUTETE HampapieHa Ha (GOPMUPOBAHHWE M pa3BUTHE
MHTEJJIEKTYaJIbHOM, KYJIbTYPHOH, TBOPUECKON, HPABCTBEHHOM JIMYHOCTH 00ydarolerocs, Oyayuiero
CIeIMaIuCTa, COYeTaIero B cede mpodeccoHanbHbIe 3HAHUSI U YMEHUS, BRICOKHE MOPAJIbHBIC U
NaTpUOTHYECKHE KadecTBa, OOJa/larollero MpaBOBOM M KOMMYHHKAaTHBHOM KyJIbTYpOH, aKTHBHOU
rpaXkJIaHCKOU MO3ULINEN.

VYuebnsiii npeamer OVYI16.09 ®usnka crnocoOCTBYeT pa3BUTHIO JUYHOCTHBIX pe3yabTaTtoB JIP
1-34 ¢ yuetom IIporpaMmMel BociuTaHUS 00YJaIOLITUXCS.

3.5. TIpumeHeHHe 3JIEKTPOHHOI0 00y4YeHHsl ¥ IUCTAHIMOHHBIX 00pPa30BaTEJIbHbIX TEXHOJIOTHH


https://urait.ru/bcode/512604
https://urait.ru/bcode/516345
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ucheba.com/

[Ipu peanuzanum oOpa30BaTENbHONW MporpaMMbl 00pa3oBaTeNbHas OpraHu3alys BIPaBe
IPUMEHSTH MeKTpoHHOoe o0y4yeHue (D0) u nucTaHunoHHbIe o0pa3oBaTenbHble TexHogaoruu (JJOT).

[Tox 3MeKTPOHHBIM OOYYEHHEM MOHHMMAETCS OpraHu3alys 00pa30BaTENLHON JEATEILHOCTH C
IPUMEHEHHEM coJieprKaleiics B 6a3ax JaHHBIX U UCHOJIb3yeMOU MPH peann3anuu 00pa30BaTeIbHBIX
nporpaMMm uH(poOpManuu ¥ oOecrneynBalOmUX ee 00paboTKy WH(GOPMAIMOHHBIX TEXHOJIOTHUH,
TEXHUYECKHUX CPEJICTB, a TAKXKE HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETeH, 00eCIIeunBaOLIIX
nepefayy IO JIMHUSM CBS3M  YKa3aHHOM HH(OpManuy, B3auMOJEHCTBHE OO0yJamomuxcs |
Nelarornyecknx  paboTHUKOB. Ilog  AUCTaHIMOHHBIMEH — OOpA30BATENbHBIMH  TEXHOJOTHUSMH
NOHUMAIOTCST  00pa3oBaTeNIbHBIE TEXHOJOTMH, peau3yeMble B OCHOBHOM C IPUMEHEHUEM
UH(POPMALIMOHHO-TEICKOMMYHUKAIIMOHHBIX ~ CETed TNpH  OMOCPEAOBAaHHOM (HAa PACCTOSHUN)
B3aUMOJICHCTBUU 00yYAIOMUXCS U TIeJarOTHYECKUX paOOTHHKOB.

3.6. Oco0eHHOCTH OPraHM3aNMU 00PA30BATEIbHOM 1eATEILHOCTH JJIf JIMI ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3710POBbSI

AnanTanus pabouell MporpaMMbl AMCHMILTAHBI MPOBOJUTCS MPH pealu3alil aganTUBHON
00pa3oBaTeNbHON MPOrpaMMbl (IIPH MPETOCTABICHUN WHIMBUAYAILHONU MPOrpaMMbl peabuINTallum
wi abunmurammu (UTTPA) naBammma pa3pabareiBacTcsi B COOTBETCTBUU C €r0 MOTPEOHOCTIMHU) — B
Hensax oOecrnedeHusl MpaBa WHBAIMIOB U JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI Ha
NOJIy4YeHUE NMPOPECCUOHANBHOIO 00pa3oBaHMsl, CO3AaHUS HEOOXOJUMBIX JUISl MOJIyYE€HUSI CPETHETO
npodecCHoHATLHOTO 00pa3oBaHMs YCIOBHH, a TakKe 00eCIeYeHHs AOCTHKCHHS O0YyJaroNIIMUCS
WHBAIMAAMHU U JIMI]AMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS PE3yIbTaTOB (pOPMUPOBAHUS
NPaKTUYECKOTO OIBITA.

HNudopmanus 0 cnenHuaibHBIX YCIOBHUSAX, CO3JaHHBIX JUIsI OOYYAIOMIMXCSI ¢ OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0pOBbs, pazMelnieHa Ha caiite MMY (http://www.mi.university).

Jns oOyuenuss mHBanmAoB u jui ¢ OB3, uMeronmx HapylmeHHs OMOPHO-IBUTATEILHOTO
anmapara oOecleYuBalOTCs YCIOBUS OECHpEensATCTBEHHOIO JOCTylna B YyueOHble MOMEIICHHUS,
CTOJIOBYIO, TyaJleTHBIC, APYTHE MOMEIICHUS (HATNYue aHayCcOB, IOPYYHEH, paCIIUPEHHBIX ABEPHBIX
MIPOEMOB U JIp.).

3.7. Oo6opynoBanue yueOHOro kadnMHeTa 11 00y4aOIIUXCS ¢ PA3JINYHBIMU BUIaMHU
OTPaHUYEHUsI 30POBbSI

Ochamenne kaOMHETa JIOJDKHO OTBEYaTh OCOOBIM  00pa3oBaTEIbHBIM MHOTPEOHOCTIM
00y4aroluXcsi UHBAJIUIOB U JIUL[ C OTPAHUYEHHBIMU BO3MOXHOCTSAMHU 370pOBbsi. KaOuHeT nomkeH
OBITH OCHAIIEH 000PYAOBAaHUEM U YUEOHBIMM MECTaMHU C TEXHUUECKUMH CPEJCTBAMU OOYUEeHHUs IS
00y4aroImuXxcst ¢ pa3IUYHbIMU BUIAMHU OTPaHUYEHHH 3/10pOBbSL.

Kabuner, B koTopoM 0OyyaroTcsl JHIa C HapyLICHHEM CllyXa, JOJKEH OBITh 000pyAoBaH
UHIYKIIMOHHBIMU CHCTEMaMHU (MHIYKIIMOHHBIMH METIISIMU).

Jns cnaboBuasnmx oOydyaromuxcsi B KAOMHETE MpeayCMaTpUBAETCS HAJTMUUE KOMITBIOTEPHON
TEXHUKHU U1 IPOCMOTpa yueOHOM MH(OpMaIiy pyu MOMOIIH BHJIC0-yBEITUYUTENEH, HCIIOIb30BaHNE
KJIaBHATYypBI co MpudTOM bpaiiis.

Jns oOydaromuxcs ¢ HapyIIEHHEM ONOPHO-ABHUraTelIbHOIO ammapara KabuHeT obopynyercs
a/IalITUBHBIMU MTAPTaMU C PETYIUPOBKON BBICOTHI.

BrleykazaHHOe OCHAIllEHHE yCTaHABJIMBACTCS B KaOMHETE MpU HATUYUU OOYYaIOUIUXCS IO
a/IalITUPOBAHHOM 00pa30BaTENbHOM MTpOrpaMMe ¢ y4eTOM UMEIOILEroCs TUTIA HapyIIEHUH 3/10pOBbS Y
00ydJaromerocs.

[Ipy HEOOXOOUMOCTH TPEAOCTABISIIOTCS OECIUIaTHO CHelHalbHble YYEOHMKHM U Yy4eOHbIe
nocobusi, uHasg ydeOHas nurteparypa. MiMeercss BOZMOXKHOCTh MPEJOCTABICHUS YCIyr acCHCTEHTa,



okasbiBatoiero odyvaronmmcs ¢ OB3 HeoOX0IUMYI0 TEXHHYECKYIO MOMOIb, B TOM YHCIIE YCIyT

CYpAOIEPEBOTINKOB ¥ TU(IOCYPIOTIEPEBOTUHNKOB.

3.8. ®Dopmbl 1 MeTOAbI KOHTPOJISI H OLIEHKHU Pe3yJIbTATOB 00yYeHH s

[Tpumensiemble npu peanuzanuu padoueit mporpaMmsbl GOPMBI M METOABI KOHTPOJIS IPOBOJSTCS

C YY€TOM OI'PaAaHUYCHUA 300POBbs 06yan-OH_[I/IXC5[.

]_[CJ'IBI-O TEKYIIETO KOHTPOJIA ABJIACTCA CBOCBPEMCHHOC BBISIBJICHUC 3any,Z[HeHI/II71 U OTCTaBaHUH
06yqa101ueroc>1 C OrpaHM4YC€HHBIMH BO3MOXXHOCTSAMU 300POBbsI U BHECCHHUEC KOPPECKTUBOB B y‘lC6Hy1—O

JESTEIIbHOCTD.
dopma MMPOMEKYTOUHOMN
NCUXO(PHU3MUECKUX OCOOCHHOCTEH O0O0ydJarommxcs

aTTECTAllMM  YCTaHABJIUBACTCS
HHBAJINJIOB

C Y4YCTOM HHAWBUAYAIBHBIX

n Jung C

OrpaHNM4YCHHBIMUA

BO3MOXXHOCTSIMHU 3710POBbsI (YCTHO, MUCBMEHHO Ha OyMmare, MUCbMEHHO Ha KOMIIBIOTEPE, B (opme

TECTUPOBAHUS U T.IL.).

[Ipy npoBeneHHH NMPOMEXKYTOUHON aTTeCTallMK OO0YyYarolleMycsl IPEJOCTaBIsAETCS BpeMsl Ha
MOJrOTOBKY K OTBETY, YBEJIMYEHHOE HE 0OJIee UeM B TPH pa3a OT YCTAHOBJIIEHHOI'O JUIsl IOATOTOBKH K
OTBETYy 00YUaIOMIMMCS, HE UMEIOIIUM OTPAaHHYEHHA 10 COCTOSIHHIO 3I0POBBSL.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPE/IMETA

KOHTpOJIB U OLCHKa pe3yJibTaTOB

OCBOCHMUA y‘IC6HOFO npeaMeTa OCYHICCTBIISCTCA

npernojaBaTesieM B IPOLECCe MPOBEACHUS YUEOHBIX 3aHSTUN, TEKYLIEro U IPOMEXKYTOUHOrO

KOHTPOJIA.

OcobenHocTH OLCHKHN JIMYHOCTHBIX MW MCTAIIPCAMCTHBLIX PE3YJIIbTATOB OCYIICCTBIISICTCA B

paMKax:

- TEKyllasd OICHKa (OCYHICCTBJ'ISIGTCH npenoaaBaTejicM IMPCUMYIICCTBEHHO Ha OCHOBC
CXKCIHCBHBIX Ha6JIIO,Z[CHI/II>'I B X0A€ y‘Ie6HLIX 3aHATHH U BHCypO‘lHOfI )ICSITCJ'II)HOCTI/I);

- 3alllMTa UHAWBUIYaJIbHOTO MPOEKTa (IIPH HAJIUYUN);

- BHEIIIHKE HeTlepcoHUpULiMpoBanHbie MOHUTOpHUHTOBBIE UccienoBanus (BITP CI1O mis oneHku

MeETaIpeMETHBIX PE3YJIbTATOB).

I[OCTI/I)KGHI/IC CTYACHTaMU NPCAMCTHBIX PE3YJIbTATOB, YCBOCHHBLIC 3HAHUSA U HpI/IO6peTeHHHe

CTYACHTAaMH YMCHUS, OCYIICCTBJIACTCA CICAYIOIIUMU (bOpMaMI/I U MCTOAaMU KOHTPOJIA.

PesyabTaTsl 00yyeHus Kpurepun Metoasl
OLICHKH OLICHKH
ITo yueOHOoMy npenmery "®usuka" (6a30BbIi ypoBeHb) | YcTHbIE 0TBeTHl | OleHKa B
TpeOOBaHUs K MPEIMETHBIM pe3yJbTaTaM OCBOEHHUSI 0a30BOTO | OI[eHMBAIOTCS pamKax
Kypca (pU3UKU JOKHBI OTPaXKaTh: o TEKyIIero
IT1- cpopmupoBaHHOCTH npeIICTEuaJIeHI/H?I O PONH M MECTE | gryGanibHoii | KOHTPONS
(GU3MKK ¥ aCTPOHOMUM B COBPEMEHHOM HAaYYHOH KapTHHE MHUDA, | cyerene. PE3YIBTATOB
0 cucTeMoo0pasytomiel poiau GU3UKU B Pa3BUTUH €CTECTBEHHBIX BEITOJHEHILS
HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH, O BKIJIAJE | 5 — OTIIMYHO, .
POCCHICKUX U 3apyOekKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH; | [PAMOTHO, SAAAHHH AT
ITIOHUMAaHHEC CbH?:H'—ICCKOI\/’I CYIITHOCTHU Ha6J'IIO,ZIaeMI)IX SIBIICHUI IIOJIHO U3JIOKEH Cal\fOCTOﬂTCHB
MHMKPOMHpA, MAaKpOMHMpPAa M MEraMupa; IOHHMAaHHE POIH | varepuan HOH paboTEL.
ACTPOHOMHH B TPAKTUYECKON JESATEIBHOCTH 4YEJIOBEKa U OrleHka
NadbHEHIIEM HAy4YHO-TEXHHYECKOM PasBUTHH, poju (u3MKH B | 4 — XOpOLIO, YCTHBIX
(dbopMUpOBaHUM KpPYro3opa MU (PYHKIMOHAIBHON TI'PaMOTHOCTH | JOIYCKaeTCs OTBETOE B
YeJIOBEKa I PELICHUS IPAKTUYECKUX 3a/1a4; OJIHA — J1BE

pe3ynbrare




I12- c(OPMHPOBAHHOCTH YMEHUI pacro3HaBaTb
(dbuznveckue sBIeHUs (MPOIECChI) M OOBSICHATH MX HAa OCHOBE
M3YYEHHBIX 3aKOHOB: pPAaBHOMEPHOE M  PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE IBU)KEHUE, CBOOOAHOE MaieHUE TeJ, IBHKEHUE
10 OKPYKHOCTH, WHEPLUS, B3aUMOJICHCTBUE Tell, KoJiebaTeIbHOe
JBUKEHHE, PE3OHAHC, BOJHOBOE JBWXKeHHE;, auddy3us,
OpOYHOBCKOE JIBIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX TeT,
W3MEHEeHHe oObeMa Tel TNpH HarpeBaHuMd (OXJIAXKIACHHH),
TEIJIOBOE paBHOBECHE, HCIIAPEHHE, KOHACHCAIMs, IUIABJICHUE,
KpUCTAJIIN3alusl, KUIIEHUE, BIaKHOCTh BO3/1yXa, CBA3b CpeaHei
KMHETHYECKOW HSHEPrHMH TEIJIOBOTO JBIKCHHS MOJEKYT C
a0COIOTHON TEMIIepaTypoil, MOBBILLICHUE IaBIICHUS Ta3a MPH ero
HarpeBaHWU B 3aKPBITOM COCYZE, CBSI3b MEXIY NapaMeTpamu

COCTOAHUA rasa B Hu3omponeccax, OJICKTpHU3al s TCII,
B3aHMMOJICHCTBHE 3apsAa0B, HArp€BaHuc IMPOBOAHHKA C TOKOM,
B3aHMOHeﬁCTBHC MAar"duToB, OJICKTPOMArHuTHAsA HWHAYKIUS,

JEICTBE MAarHUTHOTO TIOJs Ha IMPOBOJHUK C TOKOM U
JBUOKYIIUICS 3apsf, JIEKTPOMAarHUTHbIE KOJIEOAHUSI U BOJIHBI,
NpSMOJIMHETHOE ~ pPACIIPOCTPAHEHHE  CBETa,  OTPAKEHHE,
npejoMiIeHrne, HWHTeppepeHnns, TUPpaKkuus W TOJIAPU3AIHS
CBeTa, Aucrepcus cBeTa; GoTornekTpuyeckuit 3¢(HeKT, CBeToBOE

JaBJICHHUC, BO3HHUKHOBCHUEC JIMHEHYaTOTO CIICKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAs! U HCKYCCTBEHHAs PaIHOAKTUBHOCTb;
[13- BiageHHWe OCHOBONOJATAOIIMMU  (PUINYECKUMU
MNOHATUSMU U BEJIMYMHAMH, XapaKTEpU3YIOIIUMHU (u3nueckue
IMPONLECChI (CBSIS&HHI:IMI/I C MEXaHHUYCCKHUM JABHXXCHUEM,
B3aUMOJICHICTBMEM TEJI, MEXAaHUYECKUMH KOJEOaHUSAMH U
BOJIHAMHU, ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM BCIICCTBA,

TETIOBBIMH MTPOLIECCAMU; IIEKTPHUECKUM U MAarHUTHBIM MOJISIMH,
ANEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHBIMU KOJEOAHUSIMHU U
BOJIHAMH; ONTUYECKUMH SIBJICHUSMHU; KBAHTOBBIMHU SIBJICHUSMHU,
CTPOCHHEM aToMa U AaTOMHOIO $1pa, pPaJlOaKTUBHOCTHIO);

BJIaJACHHUC OCHOBOIIOJIararomuvuMun ACTPOHOMUYCCKUMHU
IOHATHUAMH, TTO3BOJIAIOINMMU  XApPAKTCPU30BATH  MPOLECCCHI,
Npoucxoadmue Ha 3BC3aX, B 3BC3JIHbBIX CHCTCMAX, B

MEXTAIAKTHYECKOH Cpelie; NIBHKEHNUE HEOECHBIX T, YBOJIIOIUIO
3Be3 U BceneHnoi;

[14- BnaneHne 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U TECOPUSIMHU
(3axkoH BcemupHoro Tsarotenus, I, Il u Il 3akonsr HeroToHa, 3ak0H
COXpAaHEHUsS MEXAHUYECKOW DSHEPruH, 3aKOH COXPaHEHHUs
HMITYJIbCA, MPUHIUIT CyNeprno3uuu CHII, MPUHIHUIT
PaBHOMPABHOCTH MHEPIMAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, a30BbIE 3aKOHBI,
MEepPBbIi  3aKOH  TEPMOJMHAMUKH, 3aKOH  COXpAaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, 3akoH OMa aiid yyacTka
nenu, 3akoH Owma Uil TOJHOM BJIEKTPUYECKOW IIEeNH, 3aKOH
Jlxoyns - JleHua, 3aKOH 3JE€KTPOMAarHUTHOM MHAYKIIMH, 3aKOH
COXPAHEHUS PHEPTUH, 3aKOH MPAMOJIUHENHOTO PACIIPOCTPAHEHUS
CBETAa, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPETIOMIICHHS CBETA; 3aKOH
COXPAHEHUs DHEPruU, 3aKOH COXPAaHEHUsS HMIYJbCca, 3aKOH
COXPAaHEHUs DJIEKTPUYECKOIO  3apsla, 3aKOH COXPaHEHHUs
MAacCOBOTO 4YMCJa, MOCTyJaaThl bopa, 3aKOH paJrOaKTUBHOTO

OIIIMOKHU B
H3JI0KEHUHU
MaTepuaia u
pedeBbie
OIIIHNOKHU
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pacnana); YBEPEHHOE HCII0JIb30BAHNE 3aKOHOB U
3aKOHOMEPHOCTEH TpH aHaimm3e (QU3NUECKUX SBICHUH W
IIPOLIECCOB;

I15- ymeHue y4nThIBaTh IpaHULI IPUMEHEHUS U3yYCHHBIX
¢u3nyeckux MoJeNell: MaTepuaibHas TOYKa, HHEpIHaIbHAas
CHUCTEMa OTCY€Ta, WACAIBHBIM ra3; MOJEIH CTPOEHUS Tra30B,
KUJKOCTEH M TBEPIABIX TE€J, TOYECUHBIN SJIEKTPUYECKHUM 3apsii,
sJIepHast MOJEIb aTOMa, HYKJIOHHAsi MOJIEIb aTOMHOTO SApa Mpu
penreHnn (GU3MYECKUX 3a1ad;

I16- BnageHne OCHOBHBIMHM METOJAaMHU HAay4yHOT'O ITO3HAHUS,
UCTOJBb3yeMbIMU B (DU3UKE: MPOBOAUTH IPSIMBIE U KOCBEHHBIC
u3MepeHuss (QU3NYECKUX BEJIUYMH, BBIOMpas ONTHUMAaJbHbINA
Croco0 W3MEpEeHUs W WUCHOJIb3ys W3BECTHBIE METOJbI OIICHKH
MOTPEIIHOCTE  M3MEPEHUH,  IPOBOAMTH  HCCICIOBAaHUE
3aBUCUMOCTEH (PU3MYECKUX BEIMYHH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpEHUH, OOBACHATh IOJYYEHHBIE PE3yJbTaTbhl, HCIOJbB3Ys
¢u3nveckue TEOPHH, 3aKOHBI M TOHATHS, W JAEJaTh BBIBOJBIL;
coOmogaTe mpaBwia O€30MacHOTO TpyJda TpPH TPOBEICHUH
UCCIIEIOBAaHUIM B paMKax y4eOHOTo 3KCIepUMEHTa M Yy4eOHO-
UCCIIEIOBATENbCKOM  JESTEIbHOCTH € HCIOJIb30BAaHUEM
HUGPOBBIX U3MEPUTENBHBIX YCTPOWCTB M J1a0OpPaToOpHOro
obopynoBanusi; chOpMUPOBAHHOCTH MPEICTABICHHA O METO/aX
IIOJIy4YEHUSI HAyYHBIX aCTPOHOMUYECKUX 3HAHM;

I17- chopmMHrpoBaHHOCTH YMEHMSI PEIIATh PACUETHBIE 3a/1a4UH
C SIBHO 33JJaHHOM (pU3MUECKON MOJIENbIO, UCIIONb3Ys (PU3NUYECKHe
3aKOHBl W TPUHIMIBI, HA OCHOBE aHalIM3a YCIOBUS 3a/Jauu
BbIOMpaTh  (U3HYECKYI0 MOJENb, BBIIEHATH  (pusnueckue
BEIMYMHBI U (OpMYyNbl, HEOOXOAMMBIE JJIsi €€ pelleHus,
IIPOBOAUTH PACUYETHl U OLIEHUBATH PEAIBbHOCTH IOJYYEHHOTO
3HaueHUs (U3MYECKON BEIMYMHBI; pelaTh KadyeCTBEHHbIE
3a/la4M, BBICTpaWBas JOTUYECKH HENPOTHBOPEUYMBYIO LETIOUKY
pacCyXIeHHI1 C OMOPON HAa U3YYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
1 pU3UYECKUE SIBICHUS;

18- copmMUpOBaHHOCTH YMEHHUS MPUMEHAThH MOJTY4YECHHbIE
3HaHUS JUIsI OOBSACHEHUs YCJIOBUM TNPOTEKaHUS (PU3UUECKUX
SIBJIGHUN B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PELICHUN B
MOBCETHEBHON JKM3HU JUIsl oOecrieueHust O€30MacHOCTH IpH
oOpaiieHuu ¢ OBITOBBIMM NIpUOOpaMU U TEXHUYECKUMHU
YCTpPONCTBaMHU, COXpaHEHHs 3[0POBbS U COOJIOACHUS HOPM
9KOJIOTMUECKOT0 MOBEJICHUSI B OKPYXKalolle cpesie; MOHUMaHue
HEOOXOJMMOCTH  TNPUMEHEHHUs  JOCTIKEHUH  QU3MKU |
TEXHOJIOTUH 711 palliOHAIILHOTO MPUPOIOII0JIb30BAHNUS;

[19- chopmupoBaHHOCTE COOCTBEHHOW IO3UIIUK IO
OTHOIICHHIO K (u3nueckod wuHPOpManuu, MOTy4yaeMol U3
pasHbBIX HMCTOYHUKOB, YMEHHMH HCIOJIB30BaTh  IHM(PPOBBIE
TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU U
NpEJCTaBICHUS Y4eOHOH M HaydyHO-NOMYJSpHON HH(OpMaIuy;
pa3BUTHE YMEHHHl  KPUTHYECKOIO aHalu3a IOJdy4aeMoi
uH(pOpMaINH;

[110- oBnaneHue yMeHUAMU paboOTaTh B TpYIIE C
BBINIOJTHEHUEM PAa3JIMUHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBATh
paboTy TpyNIbl, palMOHAIbHO PACHPENeNATh JEeATEIbHOCTh B




HECTaHNAPTHBIX CUTYyallUsX, aJeKBaTHO OIICHUBATh BKJIAJ
Ka)KJI0TO M3 YYaCTHUKOB TPYMIbl B pEIICHHE paccMaTpuBaeMoil
poOIEMBI;

I111- oBnanenwue (chopMUPOBAHHOCTH MPEICTABICHUIN )
MpaBUJIaAMHU 3aMUCH (pru3ndeckux GopmyI peabePHO-TOUSUHOH
cucteMbl o0o3HaueHuit JI. bpaiins (m1st cienbix u
CIIa0OBUASIINX O0YUYAIOIIUXCS).

Jlist arTecTanuy 00yJarOIIMXCsl HA COOTBETCTBHE UX MEPCOHATBHBIX JOCTHKCHHUI 00YICHHUS 110
yueOHOMY TpeIMeTy co3aaercsi (DOHJ OLEHOYHBIX CPEACTB, MO3BOJSIONIME OLEHUTH MPEIMETHBIC
(3HAHUS ¥ YMCHUS) U METAPEIMETHBIC PE3yIbTATHI.

OreHKa JIMYHOCTHBIX Pe3y/IbTaTOB (B TOM YHUCIE C YI€TOM pabodeil mporpaMMbl BOCITUTAHUS)
MOYET OBITh MPOU3BEICHA C IPUMEHEHUEM CIEAYIOMUX (GOPM OIICHUBAHHMS:

- mepcoHu(UIIMPOBAaHHAS (IEMOHCTPUPYIOMIAs JOCTHKCHHSI KOHKPETHOTO 00YJaroIIerocs);

- HemepcOHU(UIMPOBAaHHAS (XapaKTepU3YIOIIas TOCTH)KCHUS B Y4eOHOH rpymme, Yy
KOHKPETHOTO MeAarornieckoro paboTHUKA, B 00pa30BaTeILHON OpPraHu3aIliy B IIEJIOM);

- KayecTBEeHHas (M3MEPEHHAs! B HOMHHATUBHOM IIIKAJIC: €CTh/HET);

- KOJIMYeCTBEHHAs (M3MEPEHHAs, HallpUMep, B PAaHTOBOM IIKaJie: O0JIbIIe/MEHBIIIE);

- WHTerpasibHas (OICHEHHAs C TIOMOIIBI0 KOMIUIEKCHBIX TECTOB, MOPT(HOJIMO, BBICTABOK,
Ipe3eHTalNi);

- mudeperiupoBanHas (OlEHKa OTICIbHBIX aCIIEKTOB Pa3BUTHA).

[Tpu 3TOM MOTYT MpEAYyCMAaTPUBATHCS CIEAYIONUE METOIBI OIICHUBAHHUS :

- HaOJIIOACHHE;

- moptdonno;

- DKCIIEpTHAsI OICHKA,

- CTaHAPTU30BAHHBIC OTIPOCHHKW;

- IPOCKTUBHBIC METOIBI,

- CAaMOOIICHKA;

- aHAJIM3 TMPOAYKTOB JAEATEIbHOCTH (TIPOEKTOB, MPAKTUIECKHIX, TBOPUECKUX paboOT) U T. 1.
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