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1. TMOSACHUTEJIBHAS 3AIIUCKA.

1.1. O6aacTh NpUMeHEHUS MPOrPAMMBI YUeOHOH TUCIIANIIMHBI
O61eoOpazoBaTenbHas yueOHast qucuuiuinHa «Pu3nkay uzydaercs B Qpuimalie
JAI'Y, peanusyromeM nOporpamMmy cpeaHero oOmiero ooOpa3oBaHus B Ipejaeiax
OCBOCHHsI OCHOBHOM MPO(ECCHOHATIEHON 00pa3oBaTEIbLHOM MporpaMMbl Ha 0Oase
OCHOBHOTI'0 00I1IEr0 00pa30BaHus IPH MOATOTOBKE CIIELIUAIMCTOB CPEIHErO 3BEHA.
[Tporpamma mo yueOHoM aucuurnnHe «®Pusuka» (manee - pus3nKa) HA YpOBHE
cpenHero odmero oOpa3zoBaHus pa3zpadoraHa Ha ocHoBe (dDenepasbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eneparumny, GI'OC COO,
droC CIIOo, nmoJIoKeHu(perepaibHOil ~ OCHOBHOW ~ 0011e00pa3oBaTeIbHOM
POrpamMMbl CPEAHETO 00UIEro 00pa30BaHus C yYETOM MOJTYyYaeMOM CHEUAIbHOCTIY,
KOHLENINK IpernoaaBanus yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit @enepanyu, peaqu3yonuX OCHOBHbIE 00pa30BaTEIbHbIE
OporpaMMmbl M OCHOBHBIX TIOJIOKEHUH — (enepanbHON  pabodeld  MporpaMMel
BOCIIUTaHUSL.

1.2. Ilesan u3aga4yu yueOHOM AUCUMIIIUHBI:

Conepkanue nmporpaMmbl 00111€00pa30BaTEIbHON AUCIUILIINHBI (DU3KKa HAMPABICHO
Ha JIOCTH>KEHHUE CIICAYIOINX HeJIel

dbopmupoBaHre y 00yJarOIIUXCsl YBEPEHHOCTH B IIEHHOCTH 00pa30BaHUsI,3HAYMMOCTHU
bu3MYeCKUX 3HAHUU I COBPEMEHHOTO KBAIU(PHUIIMPOBAHHOTO CHEIUATNCTA TPU
OCYIIECTBJICHUH €0 MPOo(HEeCCUOHATBFHON IeATebHOCTH;

dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOU TPaMOTHOCTH;

OBJIAJICHUE CIECIUPUIECKON CUCTEMON (U3HUECKUX TMOHATHMA, TEPMUHOJIOTHEH U
CHUMBOJIUKOM;

OCBOEHHE OCHOBHBIX (DPU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIaJICHUE OCHOBHBIMU METOJIaMH HAYYHOT'O TIO3HAHUS MPUPOJIbI, UCIIOIB3YEMBIMU B
¢buszuke (HaOMIOACHUE, OMHCAaHUE, W3MEPEHHUE, BBIIBI)KCHUE THUIOTE3, MPOBEIACHUE
HKCIIEPUMEHTA);

OBJIaJICHUE YMEHUSIMU 00pabaThIBaTh JaHHBIC AKCIEPUMEHTA, OOBSICHITHIIOTYYECHHbIE
pEe3yNbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIYy (DU3NYECKUMU BETUYMHAMHU B
HaO0JII0IaeMOM SIBJICHHUH, JICIATh BBIBOIBI;

dbopMupoBaHUE YMEHUS pPelIaTh (PU3NUECKUE 3a/1a91 PA3HBIX YPOBHEH CIIOKHOCTH;
pa3BUTHE  I[IO3HABATEJNbHBIX HMHTEPECOB, HWHTEJUIEKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B TIpollecce MPUOOPETCHHs 3HAHUM C MCIOJb30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(GOPMAIIMH U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTUH; YMEHUIN
dbopMmynmupoBaTh ¥ O0OOCHOBBIBATH COOCTBEHHYIO TIO3WMIIMIO 1O OTHOIICHHUIO K
dbuznyeckoit uHGoOpMaIUH, TOTy4aeMON U3 pa3HbIX HICTOUHUKOB;

BOCIIMUTaHUE YYBCTBA FOPJIOCTH 32 POCCUMCKYIO (PU3MUECKYIO HAYKY.

OcBoeHnue Kypca pu3rKa MpearnoaaraeT peueHue caeayolmX 3axa4:

npuoOpeTeHre 3HAHUM O (PYHIAMEHTAJBHBIX (U3MUECKUX 3aKOHAX, JIeKaluX B
OCHOBE COBPEMEHHON (hM3MUECKONM KApTUHBI MHpA, MPHUHIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOWCTB W TPOU3BOJICTBEHHBIX IPOIECCOB, O HAMOOJIEE BAKHBIX
OTKPBITUSAX B 00J1acTH (PUBHMKH, OKA3ABIIUX OMPECIAIONICe BIMSHUE HA PA3BUTHE



TEXHUKHU U TEXHOJIOTUH;
NOHMMaHuE (QU3NYECKOW CYIIHOCTH SIBICHUW, TMPOSBISIOMIUXCA B  paMKax
MIPOU3BOJICTBEHHOM JIEATEIHLHOCTH;

OCBOCHHME CIOCOOOB  HCIMOJB30BaHUSI  (PU3UYECKUX 3HAHUM i1 pelleHUs
MPaKTUYECKUX M MPOPECCHOHANBHBIX 3a/lay, OOBSICHEHUS SBJICHUU MPUPOJIBI,
NPOM3BOJACTBEHHBIX U  TEXHOJOTMYECKHUX TMPOILIECCOB, MPHUHIUIOB JICHCTBHS
TEXHUYECKUX TMPUOOPOB U YCTPOMCTB, obOecreueHus: 0€30MacHOCTH MPOU3BOJCTBA U
OXpPaHbI PUPOIBL;

dbopMHEpoOBaHWEe YMEHUN pemaTh Yy4eOHO-NPAKTHUYECKUEe 3a7aud  (PU3NIecKoro
coziep kaHus ¢ y4€ToM mpodhecCHOHATBHONU HAITPaBICHHOCTH;

npuoOpeTEeHNE OMbITa MO3HAHUSA U CAMOIIO3HAHUS; YMEHHUI CTaBUTD 33/1a4U U PeIllaTh
po6JieMbl ¢ yUETOM NMPOPECCUOHANIBHON HANPABICHHOCTH;

dbopMHpOBaHWE YMEHUW HCKaTh, aHAJIU3UPOBaTh W 0OpabaThiBaTh (HUIUUECKYIO
uH(pOpMaIUIO ¢ y4ETOM PO(PEeCCHOHATBLHON HANPaBIEHHOCTH;

MOJATrOTOBKAa OOYyYarOUIMXCsl K YCHEIIHOMY OCBOCHHMIO JAWCHUIUIMH WU MOJIYJel
npohecCHOHANBFHOTO UKIIA: (POPMHUPOBAHHUE Y HUX YMEHHHA U OTBITA JCSATECIbHOCTH,
XapakTepHbIX id Opodeccuil / AOKHOCTEW CIy)KalluX WIH CHELHaIbHOCTEH,
NOJTy4aeMBbIX B IPO(ECCUOHATIbHBIX 00pa30BaTEIbHBIX OpraHU3aUAX;

NOJrOTOBKa K (OPMUPOBAHHIO OOIIMX KOMIETEHUUHA OyAyIIero creuuaiucTa:
caMo00pa3oBaHusl, KOMMYHHUKAllMM, MpPOSBICHUS TIpakJaHCKO-IaTPUOTUYECKOM
NO3UIMH, COTPYJHUYECTBA, MPUHATUS PEIICHUH B CTAaHAAPTHOW M HECTaHAAPTHOU
CUTYallUsIX, TPOEKTUPOBAHUS, TIPOBEICHUs (HU3UUECKUX U3MEpEeHHH, 23(PEKTUBHOTO
1 0€30MaCHOI0 HMCHOJIb30BaHUSl PA3JIMYHBIX TEXHUYECKHX YCTPOMCTB, COOJIIOIECHUS
IpaBUJI OXPAHBITPYJA U paboTe ¢ puzndeckuMu npudopaMu U 000pyJOBAHUEM.
Oco0eHHOCTh (POPMUPOBAHUS COBOKYMHOCTH 3a7a4 M3yYEHUS (PU3HKHU ISl CUCTEMBI
CpEeHEr0 MpO(PECCHOHAIBHOIO 00pa30BaHUs 3aKIIOYAETCS B HEOOXOJUMOCTH
peanuzanuu  NpoecCUOHATBHOM  HAMpaBICHHOCTH pEIIaeMbIX 3aJad, YydéTa
O0COOEHHOCTEH cephl NeSITEIHLHOCTH OYIyIINX CTIEIIUATUCTOB.

2.  OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIIUTIJIAHBI.

VYuebHas nucuuruiiHa ¢GU3UKa — CUCTEMOOOpa3yIoMisisl sl €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB, MTOCKOJbKY (PU3MYECKUE 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U
SBJICHUH, U3y4yaeMbIX XUMHEH, Onosioruei, puzndeckoit reorpadueit 1 aCTpOHOMUECH.
Hcnonb30BaHre U aKTUBHOE MTPUMEHEHHUE (PU3MUECKUX 3HAHUM OMpEeeIsieT XapaKkTep
U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTUM B cpepe IHEPTETUKHU, TPAHCTIOPTA, OCBOCHUS
KOCMOCA, TMOJIy4YEHUsI HOBBIX MaTEpPHalOB C 3aJaHHBIMH CBOMCTBAMU M JAPYIHX.
N3yyenne ¢u3nKu BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarImmxcs, B (OPMHUPOBAHHE YMEHUN MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS TPY BHITIOJIHEHUN UMHU YY€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca ¢u3HMKK ISl YPOBHS CPEIHETO 00IIero o0pa3oBaHUs MOJIOXKEH P
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C€ HEW KypC SBISICTCS JIOTHUYECKH
3aBEpPILIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3lesioB (DM3UKHU, BKIIOUYAET Kak



BOMPOCHI KJIACCUUECKOM, TaK M1 COBPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca (U3UKU OO0BEIUHEH
BOKpYr (usmyeckux Tteopuil. Beagymmum B Kkypce sBiseTcss (GOpMHUpPOBaHUE
MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoess  eymanumapuzayuu. EE  peanuzanus  mpenanojaracT — HCIOJIb30BaHHE
TYMaHUTapHOTO TOTEHIHWana (PU3NYECKOW HayKd, OCMBICICHUE CBSA3H Pa3BUTHS
(bU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuknaownoii nanpaenennocmu. Kypc Qusmky mpejmnoyiaraeT 3HAKOMCTBO C
HIMPOKUM KPYrOM TEXHMYECKMX U TEXHOJIOTMUYECKUX MPHIOKEHUN H3yUYEHHBIX
TEOpUId U 3aKOHOB.

Hoes skonoeuzayuu peamusyeTcsi MOCPEICTBOM BBEICHUS AJIEMEHTOB COJEpKaHUS,
MOCBSALIEHHBIX JIKOJIOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHHMKH M TEXHOJIOTHM, a Takke 0OCYXAEHHUs MPOoOJIeM palMOHAIBHOTO
IPUPOAOTIOIB30BAHUS U SKOJOTUYECKON O€30IaCHOCTH.

CrepKHEBBIMU  3JIEMEHTaMU Kypca (M3MKA Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3nyeckue Teopuu (PopMUpOBaHUE NPEICTABIECHUN O
CTPYKTYpE TOCTPOCHHUS (PU3NYECKOH TEOpuH, posd (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJAE, TPAHUIAX TPUMEHUMOCTH
TEOPUH, JJIsl ONIMCAHUSI €CTECTBEHHO-HAYUYHBIX SBJICHUHN U MIPOLIECCOB).

3. MECTO YYEBHOMH JUCHHUIIJIUHBI B YYEFHOM IIJIAHE

Mecto ¢usukun B cucreme CIIO omnpegensercs €ero MO3HABAaTENbHBIM U
MHPOBO33PEHYECKUM 3HAYEHHUEM, BOCIHUTATEIbHBIM IMOTEHIIMAJIOM, BKJIaJAOM B
CTAaHOBJICHHE JIMYHOCTH 4YeJOoBeKa. Yd4eOHas nmuciuiuimHa «Du3ukay SBIsSIeTCS
y4eOHBIM MPEAMETOM U3 0053aTeNIbHON MTpeAMEeTHON 00nacTu «EcTecTBEeHHOHAYYHBIE
npeamets» OI'OC cpennero obmiero oopazoBanus. B dunmane 'Y, peanusytomiero
o0pa3oBaTeILHYIO TPOrpaMMy CPEAHETO 00IIero oOpa3oBaHMs B Mpejiesiax OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOro 00IIero oOpa3oBaHMs, yyeOHas IUCIUILIMHA
«Duzuka» uzydaercsi B o01eodpazoBaresibHoM 1ukie yueoHoro miana OIIOIT CTIO
Ha O0a3e OCHOBHOro 0O0OmIero oOpa3oBaHUs C TMOJYYEHHEM CpEIHEro OOIIero
obpazoBanus (ITIICC3). B yuebnbix minanax I[IIICC3 mecto yueOHONU AUCITUTUIMHBI
«Dusukan— B cocTaBe 0011e00pa30BaATENbHBIX YUEOHBIX JUCHUIUINH, (POPMHUPYEMBIX
u3 o0s3aTeNbHbIX NpeaMeTHbix obiacteit @I'OC cpennero obmiero oOpa3oBaHuA,
it cnemuanbHoct CIIO 40.02.04 -

«¥OpucnpyneHuus.

4. PE3YJBTATHI OCOBOEHHUS YYEBHOM JUCIIUTIJIAHBI
(JIMYHOCTHBIE, MeTATIPe/IMEeTHbIE U NMPeAMETHbIE Pe3yJIbTAThl 0CBOEHHUST Y4eOHOi
AMCIHMILJINHBI)

OcBoenue yuebHoro npeamera «dusrka» Ha YpOBHE CPEIHETO 00Iero o0pa3oBaHus
(6a30BBINi ypOBEHb) JMOHKHO OOECIEUUTh JIOCTHKEHHUE CICAYIONNX JHMYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS Y4yeOHOro mnpeamera «@DU3MKa» JIOJKHBI



OTpaXaTb TOTOBHOCTb M  CIOCOOHOCTH OOYy4YalolIUXCsl  PYKOBOICTBOBATHCS
chOpMHUPOBAHHON BHYTpPEHHEH TMO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBa, pacllUpeHUue >KU3HEHHOTO
OMbITa W ONBITA JIEATEILHOCTH B MPOIECCE pealM3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rPaskIaHCKOr0 BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh TPAXKAAHCKOW TMMO3ULMK OOYYaIOIIErocs Kak AakTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHSTHE TPAIMIIMOHHBIX  OOIIEYETIOBEUECKUX  T'yYMAHUCTUYECKUX U
JEMOKPATHIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HMHTEpPEcax TIPakKIaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3alliig;
yMEHUE B3aUMOJICHCTBOBATh C COIIMAJIILHBIMU MHCTUTYTAMU B COOTBETCTBHM C UX
GyHKUUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATEIHHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMUS:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXIAHCKOU WJICHTUYHOCTH,
MIATPUOTHU3MA;

LEHHOCTHOE OTHOIIICHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) JTYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(pOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO MTOBEICHHS,

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYallMI0O © TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHWE TUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETO;

4) ICTETHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs AICTETUKY HAay4YHOTO TBOPUYECTBA,
NpUCYLIEro (PU3NYECKON HayKe;

5) TPY/I0BOI0 BOCIIUTAHHUSI:

WHTEpEC K pa3iudHbiM chepaM NpodheCcCHOHATBHONW AEITeTbHOCTH, B TOM YHCTE
CBSI3aHHBIM C (U3UKOM W TEXHUKOM, yMEHHE COBeplIIaTh OCO3HAHHBIN BBIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 U CaMO0Opa30BaHUIO B 001acTh (hU3UKU
Ha NMPOTSHKEHUH BCEU KU3HU;

6) IKOJIOTHYECKOT0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTH DKOJIOTUYECKON KYJIBTYphl, OCO3HaHHWE TJ00ATBHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYILECTBICHUE ACHUCTBUN B OKPYKAIOLLIEH Cpelie Ha OCHOBE 3HAHUS
1eseil yCTOMYMBOro pa3BUTHUS YEJIOBEUECTBA;

pacimpeHue OTbITa JIEATENHHOCTH JKOJOTHYECKOW HAIMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) LHEeHHOCTH HAYYHOT 0 MO3HAHMS



c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH,

OCO3HAaHHE IEHHOCTH HAyYHOW AESATEIBbHOCTH, TOTOBHOCTh B IMPOLECCE H3YUYEHUS
GU3UKKM ~ OCYHIECTBISITH  MPOEKTHYID M HCCIEIOBATEIIbCKYIO  JIEATEIbHOCTh
VWHJVMBUAYAJIBHO U B TPYIIIIE.

METAITIPEJIMETHBIE PE3VYJIbTATHI

B pesynpraTe u3ydeHus (UMK HA YpOBHE CpeAHEro ooOiiero oOpa3oBaHUs Y
oOy4aronierocsi 0yayT cpopMHUpOBaHbI MMO3HABATEIbHbIE YHUBEpCAIbHbIE Yy4eOHbIE
NENUCTBUSI, KOMMYHUKATUBHbBIE YHUBEpCaJIbHbIE y4eOHbIC JCUCTBUS, PETYJISATUBHBIC
YHUBEpCalbHbIC YU€OHBIE IEUCTBUS, COBMECTHAS ACSATEIBHOCTD.

[lo3HaBarebHbIC YHUBEPCATbHBIE YUCOHBIC ICHCTBUS

ba3oBrle Jornueckue aeucTBUS

* YcraHaBIMBaTh CYIIECTBEHHBIM TMPU3HAK WIM OCHOBaHUA i1 CpPAaBHEHUS,
KJ1accupukanuu u 0000IeHHs

* BBIBISITS 3aKOHOMEPHOCTH Y TPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX

« CaMOCTOSATENbHO (POPMYIMPOBATH U AKTYAJIM3UPOBATH IPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

* ONpPENeNIATh LENM JICITENIBHOCTH, 33JaBaThb MApaMeTpbl M KPUTEPUU HX
JIOCTUKEHHUS

* BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JEATEILHOCTH

» Pa3BuBaTh KpeaTUBHOE MBIIUICHUE MPU PEIICHUU KU3HEHHBIX MPOOIeM

ba3oBrbie uccienoBaTenbCKue 1€MCTBUS

* Brnanets HaBBIKAMHU y4eOHO-HCCIEI0BATEILCKON U MPOCKTHON ACATEIBLHOCTH,
HABBIKAMH pa3peiieHus mpooaem

* OBnageHue BUJAMH JESATEIBHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETalud, TNPeoOpa30BaHUI0O U TMPUMEHEHHIO B PA3UYHBIX YYCOHBIX
CUTYalMsIX, B TOM YUCJIE TIPU CO3/IaHUN YUYE€OHBIX U COITMATBHBIX MPOEKTOB

e @OpMUPOBAHME HAYYHOI'O THUIIA MBILIJICHHUS, BIAJCHUE HAYYHOU TEPMHUHOJIOTHEN,
KJIFOYEBBIMU MOHITUAMU U METOIAMU

* BbISBIATh NPUUUHHO-CIEACTBEHHBIC CBSI3U U AKTYaJM3UPOBATH 33]1a4y, BbIJIBUTATh
TUIIOTE3y €€ PEIICHUs, HAaXOAWUTh AapryMEHThl Uil JI0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 33]1aBaTh MapamMeTPbl U KPUTEPUHU PELLICHUS

* AHaIM3MPOBATH MOJYYEHHBIE B XOJE PEIICHUS 33a4M PE3yIbTaThl, KPUTUUECKU
OLIEHUBATh X IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX

* YMeTh NEPeHOCUTHh 3HAHWSA B TIO3HABATEIBHYI0O M TIPAKTUYECKYIO O00JacTH
JKA3HEEATEIIbHOCTH;

* YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

* OCYHICCTBJISITh IICJICHANPABICHHBI TMOUCK TIEPeHOCa CPEICTB U CIOCOOOB
NEeUCTBUS B MPO(HECCUOHAIBHYIO CPEAY

* CnocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB pElICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB MTO3HAHMS;

 craButh u (GOpMYNIHpPOBaTH COOCTBEHHbIE 3aJadyd B  00pa30BaTEIbHOU
JEATEIIbHOCTH U )KM3HECHHBIX CUTyalUsX;



* CTaBUTH IPOOJIEMBI U 33]]a4H, TOMTyCKAIOIINE AIbTEPHATHBHBIE PEIICHHUS,

* BBIJIBUTaTh HOBBIEC UJIEH, ITPEAJIaraTh OpPUTMHAIBLHBIC TTOIXO0/IbI U PELICHMUS;

* paspabarbiBaTh IUIAaH pEHICHUS NPOOJIEMbl C Y4YETOM aHallu3a HUMEIOLIUXCS
MaTepHATbHBIX M HEMATEPUATHLHBIX PECYPCOB

Pabora ¢ undopmarueit

* Brnanerp HaBbikamMu TOJy4eHHS WHGOPMAIMM M3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOATENBHO OCYIIECTBIIATH MOUCK, aHATN3, CUCTEMATU3AIMIO U UHTEPIIPETAIIIO
nH(OpPMAITUU PA3TMYHBIX BUIOB U (HOPM MPEICTABICHUS

» Co3nmaBath TEKCTHI B pa3NUYHBIX (hopMaTax ¢ y4eTOM HazHadeHHs] MH(OpMALUU U
IIEJICBOM  ayaUTOpWUU, BBIOMpAs ONTUMAIbHYIO (OpMYy TpEACTaBICHUS U
BU3YaIH3aITIN

* OmneHWBaTh JIOCTOBEPHOCTH, JIETHTHMHOCTh WH(GOPMAIMKM, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPAJIbHO-3THYECKUM HOpMaM

» Hcnonws3oBath cpeacTBa HHPOPMAMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
pEIICHNY KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHM3AIMOHHBIX 3a7ad C
coOsoicHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH OE€30MacCHOCTH, THUTHUEHBI,
pecypcocOepexeHus, TMPAaBOBBIX W O3TUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0€3011aCHOCTH

* Brnanerp HaBbIKAaMU pacro3HaBaHMs M 3alUTHl MHGOpMAIMK, UHPOPMAIIMOHHOM
0€30MacHOCTU TUYHOCTHU

KommynukatusHbie YV /]

Oo1enune

* OCyIIeCTBIATE KOMMYHHKAITUN BO BCEX chepax KU3HHU;

* BJAACTh PA3IMYHBIMU CITIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS

* Pa3BepHyTO W JIOTMUHO WU3Jaratb CBOIO TOYKY 3pEHUS C UCIHOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

* ApryMEHTHPOBAHHO BECTH JHAJIOT

Perynstusnsie YVY /I

Camoopranuzanus

* CaMOCTOSTENbHO OCYIIECTBISATh TMO3HABATEIbHYIO JEATEIbHOCTh, BBISBISTH
npoOJieMbl, CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 3a7auyd B 0Opa3oBaTEILHOMN
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

* J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM

» CaMOCTOSATENIbHO COCTAaBJIATh TUTAH PEIICHHS MPOOJEMBI ¢ yU4ETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOUYTCHUIA;

* Jle7laTh OCO3HAHHBIA BHIOOp, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

* OIIEHUBATh MPUOOPETCHHBIN OIIBIT;

* CrmocoOCTBOBaTh (DOPMHUPOBAHHUIO W TPOSIBICHUIO IMUPOKOW 3PYIUIIMA B Pa3HBIX
00J1acTsIX 3HAaHUHU

CaMOKOHTpOJIb

» JlaBaThb OILIGHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JAESITEIHHOCTb,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM

* Bnanerp HaBbIKaMHM MO3HABATEIbHOM pedieKCHM KaK OCO3HAHUSI COBEPIIAEMbIX



JEWCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUM;
* HCII0JIb30BAaTh MPUEMBI PeQIIEKCUN AJIsi OLEHKU CUTYyalluH, BbIOOpa BEPHOIO

PCUICHMA,

¢ YMCTb OLICHUBATb PUCKHU U CBOCBPCMCHHO IIPUHHUMATh PCIHICHUA 110 UX CHUKCHHUTIO

BMOHI/IOHaJILHBIﬁ HHTCIIJICKT II ezmonara}onmﬁ COOPMHUPOBAHHOCTD:
2

CaMOpETyJIMPOBaHMUs,  BKIIOYAIOUIETO  CAMOKOHTPOJb,  YMEHHE  I[PUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ TIIOBEACHHE, CIOCOOHOCTh  QJaNTUPOBAThCI K
AMOIIMOHAJIBHBIM M3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHBALIMH, BKJIIOYAIOLIEN CTPEMIIEHHUE K IOCTHKEHUIO LEIN U YCIIEXY,
ONTHUMH3M, UHULIUATUBHOCTh, YMEHHE JIEHCTBOBATH, HCXO/SI U3 CBOMX BO3MOKHOCTEMN
[TPEJAMETHBIE PE3VJIBTATHI

K xoHIly 00y4eHust mpeaMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJHKHBI OTPaXXKaTh
c(OpMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:

JleMOHCTpUpOBaTh Ha NpPUMEPAX POJb U MecTo (GU3UKM B (POpMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHUpPAa, B Pa3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOMN AEATEIBHOCTHU JIIOAECH

Y4uTHIBaTh IPAHUILIBI IPUMEHEHHS U3YUEHHBIX (PU3HUECKUX MOJIETIEH: MaTepruaibHas
TOUYKA, UHEPIMAJIbHAsL CHUCTEMa OTcueTa, a0COJIFOTHO TBEPAOE TENO, UACATIbHBIN ra3;
MOJENI CTPOEHUS Ta30B, JKUIKOCTEH M TBEPABIX TEJ, TOYCYHBIA 3JICKTPUYECKHUN
3apsij - IpU PelIeHUN PU3NYECKUX 3a/1a4

Pacnio3naBaTh (pusnueckue siBjaeHUs (MpoLecchl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJSIPHO-KMHETHYECKOW  TEOPUM  CTPOEHHsS  BEUIeCTBA U
NIEKTPOJMHAMUKHN: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEWHOE JIBHKECHHUE,
cBOOO/IHOE MaJICHUE TeJ, IBH)KEHUE M0 OKPYKHOCTH, MHEPIHS, B3aUMOICHCTBUE TE;
nuddys3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHUE JKUAKOCTEH U TBEPABIX TeT,
U3MEHeHHEe o0beMa Tell MpPU HarpeBaHUM (OXJIAXIAEHUH), TEIJIOBOE PaBHOBECHE,
UCIIapeHUe, KOHJEHCALMs, IUIABJIEHUE, KPUCTAUIM3AlUs, KUIIEHUE, BIIAXHOCTb
BO3]lyXa, MOBBIIIEHUE JABJICHUS raza MpU ero HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b
MEXIy MapaMeTpaMyd COCTOSIHUSI Tra3a B H30MpOLECccax; AJNEKTPU3alUus Tell,
B3aUMOJICHCTBUE 3apsI0B

OnucelBaTh MEXaHUYECKOE JBWKEHHE, HCIOJIb3YysSd (U3MUECKUE BEIUYMHBI:
KOOpJIMHATA, ITyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca TeNa, CUJIAa, UMITYJIbC
Tena, KUHETWYEeCKash HHEprus, MOTEHIMalbHAs HHEpPrusi, MexaHudeckas paborta,
MEXaHUYEeCKas MOIIHOCTb;, IPU ONHCAHUM TPABUIBHO TPAKTOBATh (PUINUECKUIL
CMBICJT MCIOJIb3yEMbIX BEJIMYUH, X 0003HAYEHUs] M €IUHULIbI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEJIMYUHY C APYTUMHU BEJIMUNHAMU

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIIOBBIE SIBJICHUS, UCIOJbB3YS
¢dbu3nueckue BEJIMYMHBL: JIaBJIEHUE Tas3a, TeMIlepaTypa, CpeIHss KUHEeTHYecKas
DHEPrusi XAOTUYECKOTO JIBM)KEHHUS MOJIEKYyJl, CpeIHEKBaJpaTH4Has CKOpPOCTb
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA AHEpPrus, padoTa ra3a, Ko3QpQGuuueHT
IIOJIE3HOTO JEHCTBHUSA TEIJIOBOTO JBUTATEINS; IIPU ONMCAHUN IPABWIBHO TPAKTOBAThH
(u3UYECKUI CMBICI UCIIOJIB3YEMBIX BEJIMUUH, UX 0003HAYEHUS U €UHMIIBI, HAXOUTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUNHY C JPYTUMHU BEITUYUHAM
OnucelBaTh M3y4YEHHBIE JIIEKTPUYECKUE CBOKCTBAa BEIIECTBA M DIJIEKTPHUUECKHE



SBJIEHUS (MPOLIECCHI), HCMOIB3Yysl (PU3UUECKHE BETUYMHBI: 3JICKTPUUECKUN 3apsij,
ANEKTPUUECKOE MOJIe, HAMPSKEHHOCTh TOJIs, MOTEHIMal, Pa3HOCTh MOTEHIIMAJIOB;
IIPY ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOJIb3YEMbIX BEJIIMYHH,
uX O00O03HA4YeHHS M EJUHUIBI;, YKa3blBaTh (QOPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(bU3MYECKyI0 BEIMYHUHY C IPYTUMH BEJIMYMHAMU

aHaAJIM3UPOBATh (PU3UUECKHE MPOLIECCHI U ABJICHUS, HCTIONB3Ys (PU3NUECKIE 3aKOHBI U
OpUHIUIOBL: 3aKOH BcemupHoro tsarotenus, |, |l u Il 3akonsr HeroToHa, 3akoH
COXpAaHEHHMSI MEXaHUYECKOM SHEPruH, 3aKOH COXPAHEHUS WMITYJbCa, MPUHIHUI
CYNEpIIO3UIIMA CHUJI, MPHUHIMI DPABHOMPABUS HWHEPLUUANBHBIX CHCTEM OTCUETa,;
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUSI BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpellHe KUHETUYECKOW PHEPruH TEIJIOBOTO JBMXKEHUS MOJIEKYJ C aOCOJIOTHOM
TEMIEPATYPOH, IEPBBIN 3aKOH TEPMOANHAMUKH; 3aKOH COXPAaHEHUS JIEKTPUUECKOTO
3apsiza, 3akoH KyrnoHa; npu 3ToM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTeMaTUYECKOE BhIpAXKEHUE U YCIIOBUA (TpaHULlbl, 001aCTH) IPUMEHUMOCTHU
OOBSACHATD OCHOBHBIC MPUHIUIBI IEUCTBUS MalllMH, IPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBUS MX 0€30MacHOr0 MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU

BEBIIOTHATE 9KCHIEPUMEHTHI TT0 UCCIEI0BAHUIO (DU3HMUECKUX SIBICHUN U TIPOIIECCOB C
UCTIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHI;, IpHU 3TOM (POpPMYIHUPOBATH
npobiemy (3a7ady) U TUMNOTE3y y4eOHOTO SKCIEPUMEHTa, COOUPATh YCTAHOBKY W3
IpeI0AKEHHOTO 000pYAOBAaHUS, IPOBOAUTD OMBIT U (POPMYIUPOBATH BBIBOIbI
OcyuiecTBIATh NPsIMbIE U KOCBEHHbIE U3MEPEHUS (U3NYECKUX BEIMUYUH; MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA COCOO M3MEPEHUsI U HCIOJIb30BaTh M3BECTHBIE METObI
OLICHKH MTOTPEITHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEXIy (U3MYECKUMHU BEJIMYMHAMU C UCHOJIb30BAHHUEM
OpSIMBIX ~ U3MEPEHH; TpPHU OTOM KOHCTPYHpPOBaTh YCTaHOBKY, (DUKCHPOBAThH
pe3yabTaThl MOJNYYEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHIE TaOIHIl U
rpaduKoB, AeIaTh BBIBOBI MO Pe3ybTaTaM HCCIEAOBAHNUS

CobmogaTh mpaBuia 0€30MacHOTO TpyZAa MPHU MPOBEACHUN UCCIIEIOBAaHUHN B paMKax
y4e0HOT0 SKCIIEPUMEHTa, yueOHO-UCCIIEIOBATELCKOM 1 MMPOSKTHOMN JAEITETHHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTETBHBIX YCTPOUCTB U TAO0OPaTOPHOTO 000pyA0BaHNUS
Pemarp pacueTHble 3a/1aul ¢ SIBHO 3aJaHHON (PU3UYECKOW MOENBIO, MCIOJIB3YsI
¢duznyecKkue 3aKOHBI U MPUHIMIBI;, HA OCHOBE aHAJIM3a YCJIOBUS 3a7aud BHIOUPATH
(U3UYECKYIO MOJIETh, BBIICTATh (PU3NYECKHE BETUIMHBI U (DOPMYJITBI, HEOOXOUMBIC
JUISL €€ pelleHus], MPOBOAUTH PacueThl M OLICHWBATH PEaJbHOCTh MOITYYEHHOTO
3HaYeHUs PU3NUECKON BEITMUNHBI

Pemarp kayecTBEHHbIE 3a/Jayd: BBICTPAWBaTh JIOTUYECKU HENPOTUBOPEUUBYIO
[ENOYKY PAacCyKIEHUI C OMopoil Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKue BICHUS

Hcnonp30BaTh TpHM pEIICHWH Yy4YeOHBIX 3aJad COBPEMEHHbIC HWH(OPMAIMOHHBIE
TEXHOJOTHH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPIpETAllMM W TPEACTABICHUS
yueOHOW W HAYYHO-TIOMYJSIpPHOM HH(OpMAIMK, TOJYyYEHHOM U3 pa3iIHYHBIX
UCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH MOTyYaeMyI0 HH(OPMALIHIO

[TpuBoauTh TpHUMEpHl BKJIAZa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B



pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOLIErO0 MUPA, B PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

Hcnonb3oBaTh TEOpEeTUYECKHE 3HAaHUA 1O (U3MKE B TOBCEAHEBHOM >KU3HU IS
oOecrieueHus: 0€30MaCHOCTH TMpU OOpalleHUH ¢ MNpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMHM, [IJISI COXPAHEHUsS 3/I0POBbS U COOJIIOJIEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOILIEU Cpee.

JleMOHCTpHpOBaTh Ha TMpUMEpPax polib U MecTOo (U3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTUHBI MHUpPAa, B Pa3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIIOAEH, LEJIOCTHOCTh W E€IUHCTBO
bu3nYecKoil KapTUHBI MUpPa

Y4uThIBaTh TpaHUIBl MPUMEHEHUS H3YYCHHBIX (PU3MUECKUX MOJENeH: TOUYCUYHBIN
NIEKTPUYECKUH 3apsij, SAEpHAs MOJEIb aToMa, HyKJIIOHHAs MOJEIb aTOMHOIO Spa
pU perieHuu GU3NYecKux 3aaa4

Pacnio3naBaTh (pusnyeckue siBaeHus (MpOIEeCcChl) U OOBACHITh UX Ha OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA M KBAHTOBOM (DM3HKH: JIEKTpUUECKasi MPOBOAUMOCTD, TEIIOBOE,
CBETOBOE, XMMHYECKOE, MArHUTHOE JEWCTBHUS TOKA, B3aWMOJICHCTBHE MAarHUTOB,
IIEKTPOMArHUTHAasI MHAYKLMS, AEMCTBUE MATHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM U
JOBUKYLIUICS 3apsl, 3JEKTPOMarHUTHbIE KOJeOaHUs M BOJHBI, NPSMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, OTPaKEHUE, MPeIOMIIEHNE, HHTeppepeHus, Auppakuus 1
MOJISIpU3AIlis CBETa, UCTIepCUsi cBeTa, GoTodnekTpuueckuil apdext (horoaddekr),
CBETOBOE [IaBJIEHWE, BO3HUKHOBEHHME JIMHEHYATOro CHEKTpa aroMa BOAOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJJMOaKTUBHOCTh

OnuceiBaTh HM3yYEHHBIE CBOWCTBA BellecTBa  (JIEKTPUYECKHE, MAarHUTHbBIE,
ONTUYECKHE, DJIEKTPUYECKYIO IPOBOAUMOCTb PA3IMYHBIX CPEJl) U AJIEKTPOMArHUTHbIE
ABJICHUS (IIPOLIECCHI), UCMOIb3Ysl (U3MUYECKUE BEIMYMHBI: AJIEKTPUUECKUHN 3apsij,
CHJIa TOKa, DJIEKTPUUECKOE HAIpPSKEHUE, dJIEKTPUUECKOE CONMPOTUBICHHUE, PA3HOCTh
notenuanos, JJIC, pabdora Toka, MHAYKIIMS MarHUTHOTO TIOJIA, CUJia AMIiepa, cuia
JlopeHna, THAYKTUBHOCTh KaTYLIKH, SHEPTUS MIEKTPUYECKOTO U MAarHUTHOTO IOJIEH,
Nepuoa U YacTtoTa KojiebaHWi B KojeOaTeJbHOM KOHTYpE, 3apsii U cujla TOKa B
POLECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHul, (POKyCHOE pacCcTOsHUE U
ONTUYECKasl CUJjia JIMH3bL, IPU ONMHUCAHUU NMPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICT
UCIIONIb3YEMbIX BEJMYMH, WX OOO3HAYeHMs] M EAMHMIIBI; YKa3bIBaTh (HOpMYIIbI,
CBSI3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEIMYUHY C APYTUMHU BEJIMUYNHAMU

OnuceiBaTh M3yYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCHOJIB3YsS (U3HUYECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA,
AHEPrus U UMNyJbC (HOTOHA, MEPHUOJ MOTypacnanga, SHEPTUsl CBSI3U aTOMHBIX SJIEp;
IPU ONMCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKUI CMBICI MCIIOJIb3yEMbIX BEJIMYMH,
uX O0003HA4YeHHs] M EAUHUIBI, YKa3blBaTh (POPMYJIbl, CBSI3BIBAIOIIME JAHHYIO
(GU3MYECKYI0 BETUYUHY C JPYTMMHU BEJIMYMHAMU, BBIYUCIATH 3HaYe€HUE (PU3NYecKoi
BEJINYNHBI

AHanu3upoBath (pU3HUECKHUE MPOLECCHl U SBICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI
Y IPUHIUIBL 3aKOH OMa, 3aKOHBI ITOCIEN0BATEIBHOTO U MAPAJLIEIbHOIO COETMHEHHUS
IIPOBOJHUKOB, 3aKOH JI>)KOoyns - JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIUH, 3aKOH
MPSMOJIMHEWHOTO PAacHpOCTPAHEHUSI CBETA, 3aKOHBl OTPAXKEHUS CBETA, 3aKOHBI



peoMJICHUS CBETa, ypaBHeHUE DUHIITeHHA 1 GoTodddexTa, 3aK0H COXpaHEHHS
HHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS IJIEKTPUUECKOTro 3apsija,
3aKOH COXpaHEHHUs MacCOBOT0 4ucCia, MOCTyJaThl bopa, 3aKOH paJlMOaKTUBHOTO
pacnaza; Tmpud  ATOM  pa3inyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOEe BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH
Onpenensate HAOPaBJICHHE BEKTOPAa MHAYKIMM MAarHUTHOTO IOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMmiepa u cuiibl JlopeHna

CTpouTh M ONHUCHIBATH U300pAKEHUE, CO3/1ABAEMOE IIJIOCKUM 3€PKajOM, TOHKOM
JIMH301

BBINOTHATE 9KCIIEPUMEHTHI TT0 UCCEI0BAHUIO (DU3MUECKUX SIBICHUN U TIPOIIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIL, IpHU 3TOM (POpPMYIHUPOBATH
npobiemy (3a7ady) U TUMNOTE3y y4eOHOTO SKCIEPUMEHTa, COOUPATh YCTAHOBKY W3
IpeJI0AKEHHOT0 000PYAOBAHUS, IPOBOAUTD ONBIT U (POPMYIUPOBATH BBIBOIbI
OcCyliecTBIATh NPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYUH; MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA COCOO M3MEPEHUsI U HCIOJIb30BaTh MU3BECTHBIE METObI
OLICHKH IOTPEIIHOCTEN U3MEPEHUIN

HccnenoBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH C MCHOJIb30BAaHUEM MPSIMBIX
U3MEPEHM; MpU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHUPOBATH pPE3YyIbTAThI
MOJIY4YeHHOW 3aBUCUMOCTU (PU3MYECKHUX BEJIMYMH B BUJIE TAOJIMI] U TPaUKOB, 1€TaTh
BBIBO/IbI IO PE3YJIbTaTaM UCCIEI0BAHUS

CobmroaTh npaBuia 0€300acHOrO TpyAa NP MPOBEACHUU UCCIIEI0OBAaHUI B paMKax
y4e0HOT0 SKCIIEPUMEHTA, yUeOHO-UCCIIEI0BATEIbCKOM U MPOEKTHOM AEATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JJaOOpaTOPHOro 000pya0BaHuUs
Pematp pacueTHble 3ajauM C SIBHO 33JaHHOW (DPM3UYECKOW MOJEIBIO, UCIOJIb3YS
(du3nYecKue 3aKOHbl U MPUHLMIIBI; HA OCHOBE aHAJIM3a yCJIOBUA 33Ja4l BHIOMPATH
(U3MYECKYIO MOJIENb, BBIIEIATh (PU3NUYecCKre BETMYMHBI U (DOPMYJIIbI, HEOOXOIUMBIE
JUIsL €€ peleHUs, MPOBOAUTh PACUYEThl M OLIEHUBATh PEaJTbHOCTH MOIYYEHHOTO
3HauY€HUs (PU3NYECKON BETUUHHBI

PemaTe KayecTBEHHbIE 3aJayd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXJIECHHH C ONOpOd Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3uYECKHUE ABICHUS

Hcnonp30BaTh IpHU pEIIEHWH Y4YeOHBIX 3a7ady COBPEMEHHbIe HH(OPMAaLUOHHbIE
TEXHOJOTHM JUJIsl TIOWCKA, CTPYKTYPUpPOBAHUS, HHTEPHPETAUUU U MPEICTaBICHUS
y4eOHONH ¥ HAyYHO-TIOMYJISIpHOW WH(OpMAIMK, TOJYYCHHOW W3 Pa3THYHBIX
UCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH MOIyYaeMyI0 HH(OPMaLIKIO

OOBSICHATH MPHUHIIMIBI JEHCTBUS MaIIWH, TPUOOPOB U TEXHUUECKHUX YCTPOICTB,;
pasnuyaTh yCI0BUs UX 0€30MaCHOI0 UCIIOJIb30BAHUS B MOBCETHEBHON KU3HU
[TpuBOaUTH TIpUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOUIETO0 MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUI

Hcnonp30BaTh TEOpETHUECKHE 3HAHMS MO (U3UKE B TOBCEIHEBHOM JKU3HM IS
oOecnieueHrss O€30MAaCHOCTH TMpH OOpallleHHd C NpUOOpaMH W TEXHUUYECKUMHU
yCTPOMCTBAMH, JUISI COXPAHEHHs 370POBbSl M COOJIIOJIEHUST HOPM HKOJIOTHYECKOTO
MOBECHUS B OKpY>Kalollel cpese



PaGoTaTth B rpyIie C BBIMOTHEHUEM PA3TMYHBIX COIUAIBHBIX POJIEH, IIIAHUPOBATH
paboTy TpyNIbl, palMOHAIBHO paclpeAessTh OOf3aHHOCTH U  IUIAaHUPOBATH
JeSATEIbHOCTh B HECTAHJAPTHBIX CUTYyaIUsX, aJ€KBaTHO OLICHMBATh BKJAJ KaXKIIOTO
U3 YYaCTHUKOB TPYMIIBI B PELICHUE pacCMaTpUBAEMON MPOOIEMBI

OcBoeHue y4yeOHOM MUCUMILIMHBI «®DHU3MKA» CHOCOOCTBYeT (POPMHUPOBAHUIO
00X KOMIIeTeHIIMIi:

OK 01. Beibupats cmocoObl pemieHus 3aaad IpodecCHOHATBHOW JeSTEIbHOCTH
MPUMEHUTENIBHO K Pa3TUYHBIM KOHTEKCTaM;

OK 02. Mcrnosnb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIW3a U WHTEPIPETALIUU
uHpopMaruu W  WH(DOPMAIMOHHBIE TEXHOJOTWM IS  BBITIOJIHCHHS  3aj1ad
npo¢eCCUOHATILHON JIEATEIIbHOCTH;

OK 03. IlnanupoBaTh U peau30BbIBATH COOCTBEHHOE MpodecCUOHATBHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATEIBCKYIO JIESITEIBHOCTh B MPOGECcCHOHAIBHON
chepe, HUCMONB30BATh 3HAHUA 1O TMPaBOBOM U (UHAHCOBOM TIpPaMOTHOCTU B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. D¢ dhexTnBHO B3aUMOIeHCTBOBATh M padOTaTh B KOJIJISKTHUBE M KOMaH/IC,

OK 05. OcymectBiasaTe yCTHYHO M  IIHCBbMEHHYIH KOMMYHHMKAalMKO  Ha
rocygapcTBeHHOM si3bike Poccuiickoir ®enepanii ¢ y4eToM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. ConeiicTBOBaTh COXpPAaHEHUIO OKPYXKAIOIIEH Cpelibl, peCypcocOepeKeHUIO,
MPUMEHSTH 3HAHUSI 00 N3MEHEHUH KJIMMAaTa, IPUHIIUITBI OepEeKIIMBOTO MPOU3BOJICTBA,
3¢ (HEKTUBHO AEMCTBOBAThH B UPE3BBIUAMHBIX CUTYAIUSX;

OK 08. Hcnonb3oBaTh cpenctBa (U3MUECKOW KyJIbTYpbl [JIsi COXpPaHEHUS U
YVKpEIUIeHUs]  370pOBbS B  Ipoliecce MNpPOQPECCHOHATIBHON  NEATEIbHOCTH U
nojJiep>KaHusi HEOOXOIMMOT'O YPOBHS (PU3NYECKON OATOTOBIEHHOCTH;

B wmeasx moAroroBku ol0y4yamomuxess K Oyaymeid mnpogecCHOHAIbHOM
AeSITeJIbHOCTHU NPHU U3YUYEHHUHU Y4eOHOU TUCHMILTUHBI «PU3UKa» 3aK/IaAbIBaeTCHA
ocHoBa mias ¢opmupoBanusa IIK B pamkax peammsamum OOII CIIO no
cneuuaabHocTH 40.02.04 - «FOpucnpyaeHuus»

Koasl IIK HaumenoBanue IIK (B coorBerctBUuM ¢ DPI'OC CIIO no
cnenuaabHocTH 40.02.04 - «IOpucnpyaeHnus

[1K 3.3. Ocy1ecTBiiTh MOJATOTOBKY MPOEKTOB pelIeHU 00 yCTaHOBJIEHUH (OTKa3e B
YCTAHOBJICHUM) TICHCHM M HHBIX COLMAJbHBIX BBIILJIAT W MPEIOCTABICHUH YCIyT
rOCyAapCTBEHHOTO  COIMAJIBHOrO  OOeCleyeHus, HCHoiab3ys HUHGOPMAIIMOHHO
KOMMYHUKAIIMOHHBIE TEXHOJOTHUH.

[IK 3.4. OcymecTBisath GpopMupoBaHUE U BelleHHE 0a3 JaHHBIX 00 oOpalleHUsIX B
TeppUTOpUANIbHBIM oOpraH @DoHAa NEHCHOHHOTO M COLMAIBHOTO CTpaxoBaHUs
Poccuiickon denepannu, B OpraHMU3alMi0 COUATBHON 3aIUThI HACEJICHUS

. COJJEP)KAHVUE YYEBHOM TUCIUILINHBI

PU3NKA U METOAbI HAYUYHOI'O IIO3HAHUA
du3uka - Hayka o npupoae. Hayunsle MeToabl MO3HAHUA OKPYXKAroIero Mupa. Pois



HKCIIEPUMEHTA U TEOPUU B MPOIECCE MO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PU3HKE
MonenupoBanue (U3MUECKHX SBJIEHUM U TmpolieccoB. HayuyHble TUMOTE3bI.
duznyeckre 3aKOHbl U TEOPUU. ['paHUIbl TPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB.
[Tpuniun coorBeTcTBUsA. Poib 1 MecTo (u3uku B GOPMUPOBAHUM COBPEMEHHOM
HAay4YHOU KapTUHBI MUPA, B IPAKTUYECKON JEATEIIBHOCTH JIFOAEH

MEXAHUKA

KHUHEMATHUKA

Mexanuueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHWYECKOIro JBHMKeHUA. Cucrema
orcuera. TpaekTopus

[lepemernienue, cKOpoCcTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTb) U YCKOpPEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIHH HAa OCU CHCTEMBI KoopauHaT. CloxeHue
IIEPEMEILIEHUN U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MpSMOJIMHENHHOE  JBWXeHue. ['paduxu
3aBUCHMOCTH  KOOPAMHAT, CKOpPOCTH, YCKOPEHHs, IIyTH W NEPEMELICHUs
MaTEepUAIBHOW TOYKH OT BPEMEHHU

CBoboaHoe najieHrne. Y CKopeHrne CBOOOTHOTO TaeHuUs

KpuBonmHenHoe nBHKEHHE. PaBHOMEpPHOE JABMIKEHHE MATEPUAIBHOM TOYKH IO
OKPY/KHOCTH. YTIJOBass CKOpPOCTb, JIMHEWHas ckopocTh. llepumox u dyacrora.
LleHTpOoCTpEMUTEIIBHOE YCKOPEHHE

TexHuyeckue yCTpOWCTBA: CIIMAOMETP, IBHKECHUE CHAPANIOB, LIEMHBIE U PEMEHHBIC
nepeaadn

[Ipaktuueckue paboThl. M3MepeHme MrHoBeHHOW ckopoctu. MccnemoBanue
COOTHOILIEHUs MEXIYy IyTAMM, IPOUICHHBIMHU TEJIOM 3a ITOCIEA0BATEIbHBIEC PABHbBIC
IIPOMEXYTKHA BPEMEHM IIPU PABHOYCKOPEHHOM JBUKEHHUU C HAYAJIBHOW CKOPOCTBHIO,
paBHOM HyJIO. lM3ydeHue nABWKEHUS IIapuKa B BS3KOW KUIKOCTU. M3yueHue
JBUKEHUSI TeJla, OPOIIEHHOTO TOPU30HTAIBHO

JANHAMUKA

[Tpunnun otHocutenbHOCTH ['anunes. IlepBwii 3akoH HeroTona. MHepimanbHbie
CUCTEMBI OTCYETA

Macca tena. Cuna. [IpuHIMI Cynepro3uIuy CUIT

Bropoit 3axkoH HprooTOHa 1 MarepuanbHOM TOYKH B HMHEPLHAIBHOM CHUCTEME
orcueta (MCO). Tpetuit 3akon HeroToHa AJ1s1 MaTepUaIbHBIX TOUYEK

3akoH BcemMupHoro tsarorenus. Cuna tsbkectu. IlepBas kocmuueckas CKopocTh. Bec
Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpeHue. CHiia TpPEHHUSI CKOJIBKEHHUS U CHJIA TPEHUS TOKOS.
Koaddumment tpenusa. Cuiia conpoTUBIICHUS MPU ABUKEHUU TEJA B KUJIKOCTU WIIU
rase

[TocTynarensHOE U BpalaTeabHOE IBUKEHUE aOCOTIOTHO TBEPAOTO TEa

MOMEHT Cuibl OTHOCUTENBHO OCH BpalieHus. [lnedo cunbl. YciioBus paBHOBECUS
tBepaoro teaa B UCO

TexHuyeckue ycTporucTBa: NOAMMNITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB
[TpakTrueckue paboThl. M3yuenune ABMkeHUs: OpycKa Mo HAaKJIOHHOM MIIOCKOCTHU MO
JNEUCTBHEM HECKOIBKHX cwil. McciemoBaHne 3aBUCUMOCTH CWJI  YIIPYTOCTH,



BO3HHUKAIOMIMX B Ae(POpMUpPYEMOi IPY>KMHE U PE3HHOBOM 00pasiie, OT BEIHMUMUHBI UX
nedopmaruu. VccienoBanue ycioBUi paBHOBECHS TBEPIOro Telld, UMEIOIIEr0 OCh
BpalIeHUs

3AKOHBI COXPAHEHUSA B MEXAHUKE

NMnynbec MaTepruanbHONM TOYKH, CUCTEMBI MAaTEPUAIIBHBIX TOYEK. VMITynbc cuibl n
W3MEHEHHE UMITyJIbCa TENa

3akoH coxpanenus umimyibca B UCO. PeakTuBHOE ABUKEHHE

Pabora cuiiel

MoutHOCTb CHIIBI

Kunernueckas sHEprus MaTepuagbHON TOUKU. TeopemMa 0 KHHETHYECKON YHEPTUH
[TorenmmaneHas sHeprus. [loTeHnumaneHas »SHEprus ynpyro aedopMupoBaHHON
npyxkuHsbl. [loTeHnnanbHas sHeprus Tena BOJIU3U NOBEPXHOCTH 3eMIIU
[ToTeHmanbHbie U HEMOTEHIMAIbHBIE CUJIbL. CBSI3b pa0OThl HENOTEHIIMAIBHBIX CHII C
U3MEHEHUEM  MEXAaHWYECKOM DHEPIHMM CHUCTEMBl TeEJl. 3aKOH  COXpaHEHUs
MEXaHHYECKON YJHEPTUH

Yipyrue u Heynpyrue CTOJIKHOBEHUS

TexHuyeckue yCTpoMCTBA: IBUKEHUE PAKET, BOJOMET, KOIIEP, IPYKUHHBIA MHCTOJIET
[TpakTueckue pabotel. M3yueHue cBSI3U CKOPOCTEW Tel MPH HEYNpPYyrom ynape.
HccnenoBanue cBsA3M paOOTHI CHIIbI C K3MEHEHHUEM MEXaHUUECKOM dHEPIuu Tena
MOJIEKYJIAPHAA ®U3NKA U TEPMOANHAMUKA

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU

OCHOBHBIE  TIOJIOKEHUS  MOJEKYISIPHO-KMHETUUECKOM  Teopuu. bpoyHOBCKOE
nerkeHue. Juddys3usa. Xapakrep IBHKSHUS U B3aUMOJICHCTBUS YaCTHII BEIIIECTBA
Monenu cTpoeHusi Ta3oB, JKUJIKOCTEH WU TBEPABIX Tel U OOBSICHEHHUE CBOMCTB
BEILIECTBA HA OCHOBE OTUX MOJEIEH

Macca monekyin. Konnuecto BemecTsa. [locrossHas ABoragpo

TemnoBoe paBHoBecue. Temneparypa u ee usmepenue. llkana remneparyp Llenbcus
Mopnens wuzpeansHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU UIECAIBHOIO ra3a

AOcomoTHas TeMIeparypa Kak Mepa CpeHed KMHETHYECKON SHEpruu TEeIIOBOTO
JIBWxkeHHs yactuil ra3a. [llkana temneparyp KenbBuna

Vpasuenue Knaneiipona - Menneneena. 3akoH J[aieToHa

['a30BbI€ 3aKOHBI. M30TTPOLIECCH B UICATBHOM Ia3€ C MOCTOSHHBIM KOJMYECTBOM
BElIEeCTBa: U30TepMa, U30X0pa, u3o0bapa

TexHuyeckue yCTpoucTBa: TEpMOMETP, OapoMeTp

[Ipaktuueckne paboTel. M3mepenue wmacchl BO3IyXa B KIACCHOM KOMHATE.
HccenenoBanne 3aBUCUMOCTH MEK1y TTapaMETpaMU COCTOSIHUS Pa3peKEHHOI0 ras3a
OCHOBbI TEPMOJANHAMMUKHAU

TepMmoanHamuueckast cucrema. BHYTpeHHsIs SJHEPTUSA TEPMOAMHAMUYECKON CUCTEMBI
U CIIOCOOBI €€ U3MEHEHUS

KonuuectBo TernoTel U padbota. BHYTpeHHsS 3HEprus OJJHOATOMHOIO HJI€abHOTO
rasa

Buapl Tennonepenadn: TEIUIONPOBOAHOCTb, KOHBEKIUSA, U3JIydeHUE. TemI0eMKOCTh
Tena. YJIenpHas TEIUIOEMKOCTh BellecTBa. Pacder KoimyecTBa TEIUIOTHI IpU



TerJIoneperaye

IlepBbIil 3aKOH TepMOIMHAMUKU. [[puMeHeHne MepBOro 3aKOHa TEPMOJUHAMUKH K
uzonponeccam. I'paduueckas uaTepnperanus padboThl ra3a

TemnoBele Mamuebl. [lpuHnunel aeicTBust TeruioBbIX MamuH. I[IpeoOpa3oBanus
SHEPruM B TEIJIOBbIX MammHax. Koag¢uuuent nonesnoro neiicteus (naiee - KILJ)
teroBoi MammHkbl. [{ukn Kapuao u ero KII/]

Bropoii 3akon Tepmoannamuku. HeoOpatumocTs mporieccoB B mpupoae. TernioBbie
JBUTATENH. DKOJIOTHYECKUE TPOOIEMBI TEMII0OIHEPTE€TUKU

TexHHU4ecKue  yCTpOWCTBAa:  JBUTATElb  BHYTPEHHErO  CropaHusi, OBITOBOM
XOJIOIUIIBHUK, KOHIUIIHOHED

[TpakTrueckue paboTsl. U3Mepenue yneabHol TemI0eMKOCTH

AI'PET'ATHBIE COCTOSHUSA BEHIECTBA. ®A30BbBIE IIEPEXO/IbI
[TapooOpa3zoBanue u KoHaeHcauus. VicnapeHue u KureHue. YJeiabHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATyphl KUTICHUSI OT 1aBJICHUS

AOCOIIOTHAs U OTHOCHUTEIIbHAS BIIAXKHOCTh BO3yXa. HachleHHbIi ap

Teepnoe teno. Kpucrammmueckue u amopgHble Tena. AHU3OTPOINHUS CBOWCTB
KkpuctaiuioB. JKunkue kprucraisl. COBpEMEHHBIE MATEPHAIIBI

[1naBneHue u Kpuctamusamnus. Y [eiapHas TerioTa miasienus. Cyonumarnus
VYpaBHeHME TEIIOBOTO OanaHca

TexHUYEeCKUE YCTPOMCTBA: TUIPOMETP M IICUXPOMETpP, KaJOPUMETP, TEXHOJIOTHUHU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpUAIOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, H
HAaHOTEXHOJIOTUHU

[Ipaktrueckue pabotel. U3mMepeHne B1aXHOCTH BO3AyXa

IQJIEKTPOAUHAMMUKA

IJIEKTPOCTATUKA

DnexTpuzanys Tei. DIEKTPUIECKU 3apsa. [[Ba BUa 3JIeKTpUYECKUX 3aps0B
[TpOBOTHUKH, JUANEKTPUKU U TIOJIYIPOBOJHUKA

3aKOH COXpaHEHUs MIEKTPUYECKOTO 3apsAia

B3aumoperictBue 3apsanoB. 3akoH Kynona

Onekrpuueckoe  none.  HanpsbkeHHOCTh  anekTpuueckoro  moiid.  [IpuHimn
Cynepno3uuny. JIMHNY HanpsHKEHHOCTH JIEKTPUYECKOTO TOJIS

Pabota cun anektpocratudeckoro nojis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB
[IpOBOAHUKH U JUAIEKTPUKHU B IOCTOSIHHOM JJIEKTPUYECKOM M0J€E. [[ndnekTpuueckas
IIPOHMIIAEMOCTD

OnektpoeMkocTs.  KoHaeHcatop.  ONEKTPOEMKOCTh  IIOCKOTO  KOHJEHcaTopa.
DHEpPrus 3apsHKEHHOr0 KOHAEHCAaTopa

TexHuyeckue yCTporuCcTBa: dJIEKTPOCKOI, JIEKTPOMETP, DJIEKTPOCTATUYECKAS 3aA1UTA,
3a3eMJICHHUE JIEKTPOIIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN NPUHTED
[Ipaktuueckue paboThl. MI3MepeHue 3J1eKTpOEeMKOCTH KOHIEHCATOpa
MNOCTOSHHBINA DJDJEKTPUUECKHHA TOK. TOKH B PA3JMYHBIX
CPEJAX

VYcnoBus CyleCTBOBaHUS MMOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA. VICTOYHMKHM TOKa.
Cuia Toka. [locTosHHBIN TOK

Hanpsoxenue. 3akon Oma 7151 ydacTKa UenH



DIEeKTPUYECKOE COMPOTUBIICHUE. Y IETBHOE COMPOTUBIICHUE BEIIECTBA
[TocnenoBaTenpHOE, MapauIeIbHOE, CMEIIAHHOE COETMHEHUE IIPOBOJHUKOB

Pabota snexktpuyeckoro Toka. 3akoH [[xoys - Jlenua

MOIIHOCTB 3IEKTPUUYECKOTO TOKA

OnextpoaBmwxkymias cuia (manee - 9JIC) U BHyTpeHHee CONPOTUBIIEHHE MCTOYHHKA
Toka. 3akoH Oma s MOJHOW (3aMKHYTOHM) anekTpuueckoil uenu. KopoTkoe
3aMbIKaHUE

DNEeKTpOHHAsT MPOBOAUMOCTH TBEPIBIX METAIIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS
METAJIJIOB OT TemrepaTypbl. CBEpXIpPOBOJIUMOCTh

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoguuku. CoOCTBEHHAs W PUMECHAs! MMPOBOJIMMOCTD MOJIYIPOBOJIHUKOB.
CaoiictBa p-n nepexoja. [lomynpoBogHKOBEIE TPUOOPHI

ONEeKTpUYECKUA TOK B  JJEKTPOJIUTAX.  IJJIEKTPOJIUTHYECKAS  JUCCOLIMAIIUS.
DneKkTponn3

DneKkTpuuecKkuid TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITENIbHBINA pa3psil.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [lnazma

TexHn4eckre yCTpPOMCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HUCTOYHHKHA TOKAa,
AIIEKTpOHArpeBaTEIbHbIE MPUOOPHI, DJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONPOTUBJICHUSI,  BAaKYyMHBIA  JAMON,  TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
ITOJIYIIPOBOJHUKOBBIN JIMO/I, TaJIbBAHUKA

[Ipaktruueckue pabotel. 3yueHne cMemanHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenne D/]C uctounrka Toka U €ro BHYTpEHHEro conpoTuBienus. Habmonenue
ANEKTPOJIN3A.

QJIEKTPOANHAMUKA

MAI'HUTHOE ITOJIE. JIEKTPOMATI'HUTHASA UHAYKLIUA

[TocTrosiHHBIE MarHUTHL. B3anMoaelcTBUE MOCTOSTHHBIX MarHUTOB

MarnutHoe nosie. Bektop marauTHOM MHAYKUMH. [IpuHumn cynepnosunnu. JInHMM
MAarHUTHOM MHAyKuuu. KapThHa NUHUKA MAarHUTHOW MHAYKIWHU TOJS MOCTOSHHBIX
MAarHuTOB

MarauTtHoOe 1oJie MPOBOJHUKA C TOKOM. KapThHa JuMHHMM MO JJIMHHOTO IPSMOTO
MPOBOJAHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOAHUKA, KATyMIKAU C TOKOM. ONBIT
Opcrena. BzanmoeiicTBue NPOBOAHUKOB C TOKOM

Cuna Amnepa, ee MOJlyJIb U HallpaBJICHUE

Cuna JlopeHiia, ee MOAyJb U HampaBieHue. J[BUKEHUE 3apsHKEHHOM 4YacTHIlbl B
OJIHOPOJHOM MarHuTHoM nosie. Pabota cumel JlopeHiia

SIBieHrE 2IIEKTPOMATHUTHOM UHYKIIUU

[ToTok BeKTOpa MAarHUTHOM MHIYKIIAN

O C unaykumu. 3aK0H 3JIEKTpOMarHuTHOM nHAyKuuu dapazaes

Buxpeoe snektpudeckoe nosie. IIC MHOAYKIUH B MPOBOJHUKE, BUKYIIEMCS
MOCTYIATEIBHO B OJJTHOPOJHOM MarHUTHOM I10JIE

[IpaBuiio Jlenna

NunyktuBHOCTD. SBenune camonnaykiuu. IJ1C caMoOuHIyKInu

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM

DIJIEKTPOMAarHuTHOE MOJIE



Texauueckue YCTPOMCTBA: IIOCTOSIHHBIE MarHMThbl, AIIEKTPOMATHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHULI, UHIYKIIMOHHAS MI€Yb
[IpakTuueckue paboThl. V3yuyeHne MarHUTHOTOIOJIS KATyIIKA C TOKOM.
HccnenoBanre NeMCTBUS MOCTOSHHOTO MAarHWTa Ha paMKy ¢ TOkoM. MccienoBanue
SABJICHUS JIEKTPOMAarHUTHOW WHITYKIIUU

KOJIEBAHUSA U1 BOJIHBI

MEXAHUYECKUE U QJIEKTPOMATI'HUTHBIE KOJIEBAHUS
Konebatenbnas cuctema. CBoOomubie koneOanus. ['apMoHMuYeckune KojeOaHusl.
[lepuon, yactora, amruutyaa v gasza KoaeoaHuit

[IpyxrHHBIA MasITHUK. MaTeMaTH4eCKUN MasiTHUK

YpaBHeHHE TapMOHMYECKHX KoJjieOanwii. KuHematndyeckoe © JUHAMHUYECKOE
OIKCaHUE KOJIEOATENLHOTO JIBUKEHUS

[TpeBpamienre 5»HEprUM MNpPU TapMOHHYECKHUX KoseOaHusX. CBA3b aMIUIUTYIbI
KoJe0aHUN HUCXOAHOM BEIMYMHBI C aMIUIMTYAaMH KoOJIeOaHHM €€ CKOpOCTH WU
YCKOPEHUS

Konebatenbubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B UICATLHOM
K0JI€0ATeIbHOM KOHTYpE. AHANIOTUS MEXY MEXaHUYECKUMH U AJIEKTPOMATHUTHBIMU
kosnebanusimu. Gopmyna Tomcona

3aKOH COXpaHEHUs SHEPTUH B UJI€aTTbHOM KOJI€0aTeIbHOM KOHTYpE

BolHyX/IeHHbIE MexaHudeckue KoseOanusa. Pe3onanc. Pe3onaHcHas KpuBas.
BbIHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMsI.

[TepemennsbIii TOK. CHHYCOMIATTbHBIN IEPEMEHHBIN TOK.

MoniHOCTh EPEMEHHOTO TOKA. AMIUIMTYAHOE U JAEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA
Y HaIPSKEHUS

Tpancpopmarop. IIponsBoacTBo, nepegavya U NOTpeOICHUE FIEKTPUUECKON IHEPTUH.
DKOJIOTHYECKHE PHUCKM MpU MPOU3BOJCTBE DJIEKTpUuUecKol 3Hepruu. KymnbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HU

Texnuueckue  ycTpoucTBa:  cedicmorpad, dDIEKTPUYECKUNW  3BOHOK,  JIMHUU
IEKTpoIepeaayd

[Ipaktuueckue pabothl. McciemoBanue 3aBUCHUMOCTH TEPUOJIa MAJIBIX KoJieOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTU U Maccel rpysa. MccnenoBanue nepeMeHHOro Toka B
LEMH U3 TTOCJIEN0BATENBHO COETMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOPA
MEXAHUYECKHUE U SJIEKTPOMAIT'HUTHBIE BOJIHbBI

Mexanudyeckdue  BOJHBI,  yclioBus — pacnpoctpaHenusa.  Ilepuon.  CkopocTb
pacnpocTpaHEHUs U 1JIMHA BOJIHBL. [lonepeynblie U Mpo10IbHBIE BOJIHBI
HNuTtepdepenius u qudpaxiys MEXaHUIECKUX BOJIH

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3Byka
DJEKTPOMAarHUTHBIE BOJIHBL. YCJOBHSl M3JIY4YEHHMsS OJIEKTPOMArHUTHBIX  BOJIH.
B3aumHuas opuenTanus BeKTopoB E, B 1 B 2JIEKTpPOMAarHuTHOM BOJIHE B BAKyyMe
CBolicTBa DJIEKTPOMAarHUTHBIX BOJH: OTPAXEHUE, NPEIOMIIEHUE, NOJISpU3aIus,
mudpakuus, uarepdepenus. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH

[[Txana 31eKTpOMarHuTHbIX BOJIH. [[puMEeHEHHNE 3JIEKTPOMAarHUTHHIX BOJIH B TEXHUKE
U OBITY

[IpyHUMOBI  paAWOCBA3M W TENEBUACHUA. Paauonokamus. OJIEKTPOMArHUTHOE



3arpsI3HEHHUE OKPYKAKOLIEH CpeIbl

TexHuueckne  yCTpOMCTBA:  MY3bIKAIbHBIE  MHCTPYMEHTBI,  yJIBTPAa3BYKOBas
JMarHOCTUKAa B TEXHUKE U MEIUILIMHE, pafap, paaAuONpPUEMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neup

OIITUKA

[IpssMONTMHEHOE pacIpOCTPAHEHHUE CBETA B OTHOPOAHOM cpeze. JIyd cBeta
OTtpakeHue cBeta. 3aKOHbI OTpaXkeHus cBeTa. [locTpoenne n300paxeHuil B INIOCKOM
3epKajie

[Ipenomnienne cBera. 3akOHBI TMPETOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb
MIPEIOMIIEHUS

[lonHoe BHYTpeHHee oTpaxkeHue. lIpenenpHbIi yroa TMOJTHOTO BHYTPEHHETO
OTpaKEHUs

JHucnepcus ceera. CnoxHbIi cocTaB Oesoro cseta. L{et

Cobupatouie u pacceuBaromiye JUH3bl. ToHKas auH3a. POKYCHOE pacCcTOsHUE U
onTUYecKas cujia TOHKOW JinH3bL. [locTpoeHue nzoOpaxkeHuil B COOMPAIOMIUX U
pacceuBaromux JnH3ax. PopMysa TOHKON JUH3bIL. Y BEJIMYEHUE, TaBAEMOE JIMH30U
[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH

Nutepdepennus  cBera. KorepeHTHble  HMCTOUHMKU. YCIOBUS  HAOIIOJEHUS
MaKCHUMyMOB M MUHHUMYMOB B MHTEP(EPEHIIMOHHON KAapTUHE OT JABYX CHH(A3HBIX
KOT€PEHTHBIX HCTOYHUKOB

Hudpakuus cera. JudpakiuymoHHas pemieTka. YcCiIoBHE€ HAOMIOIEHUS TJIaBHBIX
MaKCUMyMOB TIpH TIaJIeHUM MOHOXPOMATHYECKOTO CBeTa Ha JAUGPaKIUOHHYIO
peLIeTKy

[Tonstpuzanus ceera

TexHHYecKue yCTpOMCTBA: OYKH, Jyma, (OToarmnapar, NpOeKIMOHHBIA anmnapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIeTKa, OJIIPOUT
[Ipaktuueckue pabotel. M3mepenue mokazarens mnpenomiieHus. HccnemoBanue
CBOMCTB M300pakeHuii B muH3ax. HaGmronenne nucrepcuu cera

3JIEMEHTBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

['panuubl  MPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku. [loctymatel  Teopum
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTb MOJIYJISl CKOPOCTH CBETa B BaKyyMe, MPHUHIIUII
OTHOCHUTEJILHOCTH DUHINITEeIHA

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPALIEHUE JIJTUHBI
DHEPrusi ¥ UMIYJIHLC CBOOOTHOM YaCTUIIbI

CBsi3b Macchl C PHEPrued W HMITYJIbCOM CBOOOJHOM YaCTHUIIBl. DHEPrus IMOKOsA
CBOOO/THOM YaCTHUIIBI

KBAHTOBAS ®U3UKA

3JEMEHTHI KBAHTOBOM OIITUKH

®otonsl. @opmyna [lnanka cBsizu 3Hepruu QPoOTOHA C €ro YaCTOTOM. DHEprus u
UMIYJIbC POTOHA

OtkpeiTie u wuccnenoBanue Qorodddexra. Ombitet A.I'. CronmeroBa. 3aKOHBI
dotorddexra

VYpaBaenue DiiHirTeiHa 17151 poTodrddexra. "KpacHas rpanuna"” poroaddexra
JaBnenne cBera. OnbiTel I1.H. JIeOGenena



XHUMHUYECKOE IEMCTBHUE CBETA

Texnuueckue ycrpoiicTBa: (GOTOIIEMEHT, (QOTOAATUYUK, COJHEYHas Oarapes,
CBETOIHO

CTPOEHHUE ATOMA

Mopnens atoma Tomcona. OnwiTel Pesepdopaa mo mcciaeqoBaHUIO CTPOSHHUST aTOMaA.
[InanerapHast Moz€NIb aTOMa

[Toctynatet bopa. M3nyuenue u morjoieHue (OTOHOB MpU TEPEXOJE aTroMa C
OJIHOTO YPOBHS 3HEprud Ha nApyrod. Buael cnektpoB. CHekTp ypOBHEH SHEpPrUU
aToma BOJOpoJa

BosiHoBbIe cBoiicTBa wyactuil. Bomuel gae bpoiinga.  KopmyckynsipHO-BOJHOBOM
nyanusMm. JJudpakius 351eKTpoHOB Ha KpUCTaJlIax

CroHTaHHOE U BBIHYKJCHHOE U3Iy4eHHE. Y CTPONCTBO M NPUHLUI paboOTHI Jiazepa
TexHuyeckue ycTponcTBa: CIEKTPaNIbHBINA aHAU3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIN
KOMIIBEOTED

[TpakTnueckue padotel. HabmoneHne mmHelyaToro cuekTpa

ATOMHOE A1PO

MeTop1 HaOMIOAEHUS U PETUCTPALIH JIEMEHTAPHbBIX YaCTHII

OTtkpbiTHe paguoakTUBHOCTU. OnbiThl Pesepdopna mo ompeneneHuro cocTaBa
paanoakTUBHOTO M3nydyeHus. CpolicTBa anb(a-, Oera-, raMMma-u3nydeHus. BiausHue
PAaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBI

OTtkpeiTHE IPpOTOHA U HeWTpoHa. HykinonHast mozaens siapa ['eiizenOepra - BaneHKo.
3apsin saapa. MaccoBoe uncio siapa. M3orornsl

Anba-pacnaa. DIEKTPOHHBIH W TO3UTPOHHBIA OeTa-pacman. ['amma-uzmyueHue.
3aKOH paAuOaKTUBHOTO pacnaja

OHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledekT Maccel sapa

S nepHble peakuuu. JleneHne U CUHTES sAIEp

Anepubiii peakrop. Tepmosiaepusiii cuHTe3. [IpodieMbl U MEepCEeKTUBBI SACPHON
DHEPIreTUKH. DKOJOTUUECKUE aCIIEKThI IAEPHON SJHEPTETUKHU

DJIeMEHTapHbIE YaCTHULIBL. OTtkppITHE IIO3UTPOHA. @yH/1aMEHTAJIbHBIE
B3aNMOCIICTBUS

TexHuyeckue ycTpoucTBa: 103UMETP, KaMepa Bunbcona, siaepHslil peakTop, aTOMHas
oomba

[Ipaktrueckue pabotel. MccmenoBanue TpEKOB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim)
QJIEMEHTBI ACTPO®U3UKHN

Bun 3Be3nHoro Heba. Co3Bes3ausi, spKue 3B€3/1bl, INIAHETHI, UX BUJMMOE JBUKEHUE
Conneunas cucrema. [imaneTsl 3eMHOM Tpyniibl. [ [1aHEeThI-TUTaHTBI M UX CIIYTHUKH,
KapJIMKOBBbIE TUIaHeThl. Maible Tena COTHEYHON CUCTEMBI

Comnnue, potochepa u atmochepa. ComHedHass akKTUBHOCTh

Ncrounuk sHeprun ComHIa U 3B€3]1

3Be3/1bl, UX OCHOBHBIE XAPAaKTEPUCTHUKHU: Macca, CBETUMOCTb, paguyc, TEMIEpaTypa,
UX B3aUMOCBs3b. /lnarpamMma "crieKTpanbHbI KJIACcC - CBETUMOCTB'". 3B€3/1bl I1aBHOM
MOCJIEOBATEIBHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTB" JUIsl 3B€3J IJIaBHOU
IIOCJIEIOBATEIbHOCTH

BuyTpennee crpoenue 3Be31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U



sBosroLyM CoJIHLA U 3B€3/1. DTaIbl dKU3HU 3B€3]1

Mneunsiit  Ilyte - ©Hama ['amaktuka. CroupanpHas cTpykrypa [anmaktukw,
pacrpeneneHue 3Be3/, raza u nbiiu. [lonoxenne n npmxenne Connua B ['anaktuke.
[Tnockas u chepuueckas nojacuctemsl ["anakTuku

Turnbl raakTuk. PaguoranakTtuku v kBa3zapbl. YepHbIe IBIPBI B SIAPAX FalaKTHK
Bcenennas. Paciiupenne Beenennoil. 3akon Xa006ia. Pazoeranue ranaktuk. Bospact
u paauyc Bcenennoi, Teopusa boisbioro B3psiBa. Mojaens "ropsiueit Beenennon".
PenukToBoe n3mydyeHue

Macmrabnas crtpykrypa BcenenHoil. Meraranaktuka. Hepemenasie mpooieMsl
aCTPOHOMUU



6. TEMATUYECKOE IINIAHUPOBAHUE
Ha uzyuenune 6a3oBoit nuctiuiinabl «Pusrka oTBoauTces 72 yaca B 1 ceMecTpe: — 36 4acoB MPaKTUYECKUX 3aHATUH, 32 yaca
CaMOCTOSITENIbHOM paboThI U 4 yaca Ha MPOMEXKYTOUHYIO aTTECTAIUIO (3a4€T C OLIEHKOM ).

Ounast popma

HaumenoBaHue KoanyecTBO 4acoB DJIeKTPOHHbIE @ opMBbI 1 METOBI
Nen/m  pa3genoB uW TeM (uu¢posbie) KOHTPOJIA U
NPOrpaMMbl Beer| CP K/p Mp. o0pa3oBaTe/ibHbIe OIIEHKH
0 pecypchl pe3yJibTaTa
o0yueHust
Pa3znen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHWUS
Kontponbasie
1.1 ®duszuka u wmerompl 3 1 https://profspo.ru/ BOIIPOCHI
HAYYHOTO TTO3HAHMS 2 https://resh.edu.ru/ TectupoBanue
IIpogeccnonanbHo
OPHEHTHPOBAHHOE
co/IepsKaHue:
3HaueHHE W3YYCHHUS
(107637095 T
OyIylux IOPUCTOB
Hroro no pazgeny 3 1 2
Pa3znen 2. MEXAHUKA
https://profspo.ru/ KoHTposbHbIe
2.1 Kunemaruka 2 1 1 https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
Pemmenue 3amau
2.2 JluHaMuka 2 1 1 https://profspo.ru/ KontposbHbIe
https://resh.edu.ru/ BOIIPOCHI



https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

TectupoBanue

Pemenue 3anau
KonTposnbHas
3aKOHBI COXpaHEHHS https://profspo.ru/ pabota
2.3 B MCXaHUKE 4 2 1 1 https://resh.edu.ru/ KontposbHbIe
BOIPOCHI
TectupoBanue
Pemenue 3anau
Pedepar
Htoro mo pazaemy 8 4 1 3
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI https://profspo.ru/ KonTponbsHbie
3.1 MOJICKYJIIPHO- 4 2 2 https://resh.edu.ru/ BOIPOCHI
KHUHETUYECKOU TectupoBanue
TEOpUH Pemenue 3anau
https://profspo.ru/ KoHTposbHbIE
3.2 OCHOBBI 4 2 2 https://resh.edu.ru/ BOIIPOCHI
TEPMOJIUHAMUKU TecTtupoBanue
Pemenue 3amau
ArperaTHbie https://profspo.ru/ KonTtpobHbie
3.3 CoCTOsiHUA BemiecTBa.| 4 2 https://resh.edu.ru/ BOIIPOCHI
@da30BbIE NTEPEXOIbI 1 1 TectupoBanue
KonTposnbHas
pabota Pedepar
Htoro no pazneny 12 6 1 3)

Paszpen 4. JIEKTPOANHAMHUKA
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

https://profspo.ru/ KonTpoibHbie
4.1 DJIeKTpOCTaTHKA 4 https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
Pewenue 3anau
4.2 [TocTostHHBIH 8 https://profspo.ru/ KonTpomsHas
DIIEKTPHUYCCKUN  TOK. https://resh.edu.ru/ pabota
TokM B pasnUYHBIX KoHnTtponbHbIe
cpenax BOIIPOCHI
Hroro no pazgeny 12
Pa3znen 5. DJIEKTPOJINHAMUKA
https://profspo.ru/ KontponbHas
MarnuTtHoe ToJie. https://resh.edu.ru/ paboTa
1.1 DneKTpoMarHuTHas 4 KontposibHbie
WHTYKITUS BOIIPOCHI
TectupoBanue
Pewenue 3anau
Pedepar
Htoro no pazaeny 4
Pa3nen 6. KOJIEBAHUWSI 1 BOJIHbBI
MexaHuveckue 17 https://profspo.ru/ KonTposnsHbIe
2.1 AIIEKTPOMArHUTHBIC 3 https://resh.edu.ru/ BOTIPOCHI
KOJIeOaHUs TectupoBanue
Pewenue 3agau
MexaHu4ecKue u https://profspo.ru/ KoHTpobHbIe
2.2 JICKTPOMArHUTHBIC 3 https://resh.edu.ru/ BOTIPOCHI
BOJIHBI TectupoBanue
Pewenue 3agau
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

https://profspo.ru/ KonTtposbHast
https://resh.edu.ru/ pabota
2.3 OnTuka 4 2 1 1 KoHntposbHbie
BOIIPOCHI
TectupoBanue
Pemenne 3anau
Pedepar
Hroro 1o pazaery 10 4 1 5
Paznen 7. OCHOBbBI CIIEHUAJIBHOU TEOPUU OTHOCHUTEJIIBHOCTHU
3.1 OCHOBBI CITeIHATTEHOM 4 2 2 https://profspo.ru/ KonTponpHas
TEOpHHU https://resh.edu.ru/ pabora
OTHOCHUTEILHOCTHU KonTponsHbie
BOIIPOCHI
Hroro no pazgeny 4 2 2
Pa3znen 8. KBAHTOBAS ®U3UKA
DJIeMEHTHI KBaHTOBOU https://profspo.ru/ KonTpoispHbIe
4.1 ONTUKHU 2 1 1 https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
Pemrenue 3amau
https://profspo.ru/ KonTposnsHbIe
4.2 CrpoeHue atoma 2 1 1 https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
https://profspo.ru/ KonTtpospHast
https://resh.edu.ru/ paboTa
4.3 ATOMHOE S1pO 4 2 2 KoHntposbHbIe
BOTIPOCHI
TectupoBanue
Pewenue 3anau
Pedepar
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

Hroro no pazaeny 8 4 4
Paznen 9. JJIEMEHTBI ACTPOHOMUU W
ACTPOOU3UKHU
https://profspo.ru/ KontponbHas
51 DIeMEHTBI 4 2 https://resh.edu.ru/ paboTa
aCTPOHOMHUU " 2 KonTponsHbIe
acTpou3uku BOTIPOCHI
TectupoBanue
Pedepar
Hroro no pazgeny 4 2 2
Pa3nen 10. OBOBIHIAIOLIEE IIOBTOPEHUE
https://profspo.ru/ KonTpomsHoe
6.1 O6o0matoree 3 1 https://resh.edu.ru/ TECTHPOBAHUE
MTOBTOPEHHE 1 1 KoHntposbHblii cpe3
3HAaHUU
Hroro no pazaeny 3 1 1
1
Hroro 3a cemectp 68 32 36(5+31)
dopma NpoMeXyTouHoi| 4
aTTeCTalllK: 3a4€eT C OLIEHKOMN
OBIIEE KOJIMYECTBO| 72
YACOB I10 ITPOTPAMME



https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

3aounas hopma

Ha uzyuenune 6a3oBoit nuctuiinabl «Pusrka oTBoauTCs 72 yaca B 1 ceMecTpe: — 4 yacoB NMpaKTHYECKUX 3aHATUM, 64 yaca
CaMOCTOSITENILHOM PabOTHI U 4 yaca Ha MPOMEKYTOUHYIO aTTECTAIIMIO (3a4€T C OLEHKOM).

HaumeHoBaHue KosmyecTBO 4acoB JIeKTPOHHBIE DopMBbI H METOBI
Nen/m  pasgesioB M TeMm (uudposrbie) KOHTPOJIS U
MpPOrpaMMbl Beer| CP K/p Mp. o0pa3oBaTe/ibHbIe OIIEHKH
0 pecypchl pe3yJibTaTa
00y4eHust
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSI
Kontponbasie
1.1 dusnka W METOBI https://profspo.ru/ BOIIPOCHI
HAYYHOTO ITO3HAHUS https://resh.edu.ru/ TectupoBanue
IIpogeccnonanbHo
OpPMEHTHPOBAHHOE
co/IepsKaHue:
3HaueHHE H3YYCHUS
(107163707951 JUTS
OyIyIIMX FOPUCTOB
Hroro no pazneny
Pa3znen 2. MEXAHUKA
https://profspo.ru/ KonTtponbsabie
2.1 Kunemaruka 2 https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
Pemmenue 3amau
2.2 JluHaMuka 1 https://profspo.ru/ KontposbHbIe
https://resh.edu.ru/ BOIIPOCHI
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https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

TectupoBanue
Pemenue 3anau
KonTponbsHas
3aKOHBI COXpaHEHUS 1 https://profspo.ru/ pabota
2.3 B MCXaHUKE 1 https://resh.edu.ru/ KontposbHbIe
BOIIPOCHI
TectupoBanue
Pemenue 3anau
Pedepar
Hroro no pazaeny 4 1
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI https://profspo.ru/ KonTponbsHbie
3.1 MOJICKYJISIPHO- 1 https://resh.edu.ru/ BOIIPOCHI
KHUHETUYECKOU TectupoBanue
TEOpUU Pemenue 3amau
https://profspo.ru/ KoHTposbHbIE
3.2 OCHOBBI 1 https://resh.edu.ru/ BOIIPOCHI
TEPMOAUHAMUKU TectupoBanue
Pewenne 3anau
ArperaTHbie https://profspo.ru/ KonTtpobHbie
3.3 COCTOSIHHSI BEIIECTBA. 2 https://resh.edu.ru/ BOIIPOCHI
@da30BbIE NTEPEXOIbI 1 TectupoBanue
KonTposnbHas
pabota Pedepar
Hroro no pasgeny 4 1

Paszpen 4. JIEKTPOANHAMHUKA
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https://profspo.ru/ KonTpoibHbie
4.1 DJIeKTpOCTaTHKA https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
Pewenue 3anau
4.2 [TocTostHHBIH https://profspo.ru/ KonTpomsHas
AJICKTPUYCCKUN  TOK. https://resh.edu.ru/ pabota
Tokn B pa3snUYHBIX Kontponbhbie
cpenax BOIIPOCHI
Hroro o pazneny
Paznen 5. JJIEKTPOANHAMUKA
https://profspo.ru/ KontponbHas
MarnuTtHoe ToJie. https://resh.edu.ru/ paboTa
1.1 DneKTpoMarHuTHas KontposibHbie
WHTYKIIUS BOIIPOCHI
TectupoBanue
Pewenue 3anau
Pedepar
Urtoro o pazneny
Pa3nen 6. KOJIEBAHUSA U BOJIHbBI
MexaHuveckue 17 https://profspo.ru/ KonTposnsHbIe
2.1 AIIEKTPOMArHUTHBIC https://resh.edu.ru/ BOTIPOCHI
KOJIeOaHUs TectupoBanue
Pewenue 3agau
MexaHu4ecKue u https://profspo.ru/ KoHTpobHbIe
2.2 9JICKTPOMArHUTHBIE https://resh.edu.ru/ BOIIPOCHI
BOJIHBI TectupoBanue
Pewenue 3agau
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https://profspo.ru/ KonTtposbHast
https://resh.edu.ru/ pabota
2.3 OnTuka 2 KoHntposbHbie
BOIIPOCHI
TectupoBanue
Pemenne 3anau
Pedepar
Hroro 1o pazaery 6
Paznen 7. OCHOBbBI CIIEHUAJIBHOU TEOPUU OTHOCHUTEJIIBHOCTHU
3.1 OCHOBEHI clIeIMaIBLHON 2 1 1 https://profspo.ru/ KonTpompHas
TEOpHHU https://resh.edu.ru/ pabora
OTHOCUTEIBHOCTH KouTpomnbHbie
BOITPOCHI
Hroro no pazgeny 2 1 1
Pa3znen 8. KBAHTOBAS ®U3UKA
DJIeMEHTHI KBaHTOBOU https://profspo.ru/ KonTpoispHbIe
4.1 ONTUKHU 2 https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
Pemrenue 3amau
https://profspo.ru/ KonTposnsHbIe
4.2 CtpoeHue atoMa 2 https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
1 https://profspo.ru/ KonTtpospHast
https://resh.edu.ru/ paboTa
4.3 ATOMHOE S1pO KoHntposbHbIe
BOIIPOCHI
TectupoBanue
Pewenue 3anau
Pedepar
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Hroro no pazgeny 6 1
Paznen 9. JJIEMEHTBI ACTPOHOMUU W
ACTPO®U3UKHU
https://profspo.ru/ KonTtposbHast
51 DJIeMEHTBI 4 https://resh.edu.ru/ pabota
aCTPOHOMUU 51 KoHntposbHbie
acTpou3uku BOIIPOCHI
TectupoBanue
Pedepar
Hroro no pazaeny 4
Paznen 10. OBOBLIAIOILIEE IOBTOPEHUE
https://profspo.ru/ KoHTpoiabpHOE
6.1 O0o0maroree https://resh.edu.ru/ TECTHUPOBAHNE
MOBTOPEHUE KoHntpoubHblii cpe3
3HAHUU
Hroro no pazneny
Htoro 3a cemectp 32 4
dopma MPOMEKYTOUHOM
aTTecTaliy: 3a4eT ¢ OIEHKON
OBIIEE KOJIMYECTBO| 36 (32+4)
YACOB I10 ITPOT'PAMME
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7. YYEBHO-METOAUYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUEIIPOT PAMMBI YYEFHOM JUCIUILJINHBI
7.1 YYEBHO-METOJINYECKOE OBECIIEYEHHUE

Oo0si3aTesibHAs JIMTEpaTypa:

1. lypeimeBa H.C., Baxeesckas H.E., Ucaes JI.A. u ap./ ®Pusuka: 6a30BbIi
YPOBEHb: yUEOHWUK I OO0pa3oBaTEIbHBIX OpPTaHU3ANMKA, PeaTU3yIOMUX
oOpa3oBaTenbHbIC MPOTPaMMBI CPEIHETO MpodeccnoHAIBHOTO 00pa3oBaHus; 1-¢
u3nanue Mockaa: [Ipocsemnienue, 2024. —418 ¢. — ISBN 978-5-09-107580-9. —
TekcT : 2MEeKTpOHHBIN // DIEeKTpoHHBIM pecypc 1udpoBoil oOpa3zoBaTEILHOM
cpenabl CIIO PROFo6pazoBanue : [caiT]. — URL.:
https://profspo.ru/books/139411

JlonoJIHUTe/ILHASL JINTepaTypa:

2. IlypemmeBa H.C., Baxeesckas H.E., Hcaes JI.A., B. M. Yapyrun / ®usuka:
0a30BbIi ypOBEHb: MPAKTHUKyM IO pEIICHHIO0 3ajJad : YyudeOHoe mocolue,
pa3pabOTaHHOE B KOMIUIEKTE ¢ yYeOHHKOM JJisi 00pa30BaTEIbHBIX OpTraHU3aIlUi,
peanu3yronmx 00pa3oBaTeIbHBIC TPOTPAMMBI CPEAHETO TMPO(HECCHOHATBLHOTO
oOpazoBanus . — Mocksa : [Ipocemenne, 2024. — 240 c. — ISBN 978-5-09-
113685-2. — Tekcr : 2IEKTPOHHBIM // DJIEKTPOHHBIM pecypc IudpoBoOH
obOpazoBarensHoil cpeast  CIIO  PROFoOpaszoBanme : [caiit]. — URL:
https://profspo.ru/books/139412

HNuTepHeT-pecypcebl:

1. Poccwuiickast anekTpoHHas mkosia https://resh.edu.ru/

2. Dnexrponnsiii pecypc PROFo0Opa3zosanue https://profspo.ru/

7.2 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEUEHUE

Peanmuzanust mporpamMmbl  001ie00pa3oBaTeIbHOM  y4eOHOM  TUCHMIUIAHBI
«DusznKa» OCYIIECTBISIETCS B Y4eOHOM KaOMHETE MaTEeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX JWCIHUIUIMH B KOTOPOM €CTh BO3MOXXHOCTH IIPOBOJIUTH
3aHITHS, TPYNIOBBIC W WHIWBHIyaIbHBIC KOHCYJIBTAIIUU, TEKYIIHH KOHTPOJIb U
MPOMEKYTOUHYIO aTTeCTAllMI0 Kak B TPaJAWIMOHHONW (opme, Tak U C
WCITOJIb30BAaHUEM HWHTEPAKTUBHBIX TEXHOJOTHW W Pa3IMYHBIX 00pa30BaTEIbHBIX
METO/TUK.

[lepeuenn o0opya0oBaHUs 1 0OBEKTOB ISl IPOBEICHUS 3aHIATUM:

e Cron nns npenogaBatens — 1 mr.;

Cryn nns npenogaBarens — 1 mr.;

Cronbl 1151 CTy1eHTOB — 16 1miT.;

Crynbs 115 CTYJA€HTOB — 32 IIIT.

Jlocka knaccHas — 1 mr.;

Bemranku — 2 mr.;

[kad mas xaur — 1 1mT.;

NmeroTcs Taxke yueOHbIE ayTUTOPUHN JJII CAMOCTOSITEIbHON paboThl, KAOMHETHI
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JUIsL  TIPOBEICHUS IPAKTUYECKUX 3aHATHI, OCHAIIEHHbIE O00OpyIOBaHUEM
TEXHUYECKUMHU CpPEACTBAMU OOYy4YeHHs] U MaTepuajamH, YYUTHIBAIOIIUMU
tpedoBanust GI'OC COO u ®I'OC CIIO.

[Tomemenuss ~ kaOWHETOB  yAOBIETBOPSIOT  TpeboBanusMm  CaHuTapHO-
anuAeMuosiornyeckux npaswil v HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHaleHo oO0Oopy/JOBaHHWEM, B TOM YHCIE CHEIUATU3UPOBAHHON y4eOHOI
MeOEeIbI0 U CPEACTBAMU OOyUEHUS, JOCTaTOUHBIMU JJIsl BBIIIOJIHEHUS TPEOOBaHUM
K YPOBHIO ITOJATOTOBKU O0YYarOIUXCSl.

IIpu mnpoBeneHUMH 3aHATUH HCHOJB3YETCS JJIEKTPOHHBIN pecypc Uu(pPOBOMH
obpasoBarensHOM cpeabl «PROFoOpa3oBanue» u 31eKTpOHHBIE 00pa30BaTEIbHbBIE
pecypcel Hayunoti 6ubmmorexu Y.

Jloctym K KOHTEHTY M CepBHCAaM Ha »JJEKTPOHHOM pecypce LHU(poBOi
oOpazoBarensHoil  cpenpl  CIIO  PROFoOpa3zoBanue mnpenocTaBisieTcss B
COOTBETCTBHH € ycIoBUsMU noanucku JI'Y uepes3 nudHbIi KaOUHET.

JucuunnuHa peanusyercs B TPaJUWLIUMOHHOM (opmaTe, C HCIOIb30BAaHHEM
WHTEPAKTUBHBIX (OpPM TpOBEEHUA YYEOHBIX 3aHATUH, B CHHXPOHHOM U
ACUHXPOHHOM peknuMe Ha oOpazoBarenbHoi miiargopme CIIO PROFob6pa3oBanue
https://profspo.ru/.
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