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1. TMMOACHUTEJIBHASA 3AIINCKA.

11. O6aacTh NpUMeHEHUS MPOrPAMMBI YUeOHOH TUCIIAIIIMHBI
Oo6meoOpa3oBaTenbHas yueOHass qucruiuinHa «Pu3nkay u3ydaeTcs B Gpuimaie
AU'Y, peanusyonieM nOporpaMMmy CpeaHero ooOmero oOpa3oBaHHs B Ipejeiax
OCBOCHHMSI OCHOBHOM MpoQecCHOHAIbHON 00pa3oBaTeIbHOM MporpaMmbl Ha 0ase
OCHOBHOTI'0 00111eT0 00pa30BaHus IPH MOATOTOBKE CIEIIUAIMCTOB CPETHErO 3BEHA.
[Iporpamma no yuyeOHOU aucHuruinHe «®Pusuka» (nanee - pu3uKa) Ha YpOBHE
cpenHero ooOiero oOpazoBanus pazpaboraHa Ha ocHoBe denepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit ®enepanumn», DI'OC COO,
oI'oC  CIIO, MOJIOKEHUH (efiepallbHOM  OCHOBHOM  00I1Ie00pa3oBaTeIbHON
POrpamMMbl CpeAHET0 001ero 00pa3oBaHusl C yU€TOM MOJyd4aeMOn CIEUaIbHOCTI,
KOHIICTIMU TpernoiaBaHus yueOHoro npenMera «Dusznka» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit @enepalinu, peaau3yonX OCHOBHbIE 00pa30BaTe/IbHbIC
IpOrpaMMbl M OCHOBHBIX TIOJIOKEHUU  (enepanbHO  pabodeld  MporpaMmbl
BOCITUTAHUSI.

1.2. Henu n3aga4yu y4eOHOH TMCHMIJIMHBI:

Conepxanue mporpaMmbl 00111e00pa3oBaTEILHON JUCIUILIMHBI (DU3KKa HAITPaBICHO
Ha JOCTHIKEHUE CIICIYIONUX HeJsiei

dbopmupoBaHre y OOy4YaloOmUXCAd YBEPEHHOCTH B IIEHHOCTH 0Opa3oBaHUS,
3HAYUMOCTH (U3WYECKUX 3HAHUW JUIsI COBPEMEHHOTO  KBaJTU(UIIMPOBAHHOTO
CHEIUAIKCTA MPU OCYIIECTBICHUH €ro PO(EeCCHOHATBLHOM 1eITeTbHOCTH;
dbopMHpOBaHNE €CTECTBEHHO-HAYYHON TPaMOTHOCTH;

OBJIaJICHNE CIEIMPUIECKON CUCTEMON (U3UYECKUX MOHATHIA, TEPMUHOJOTHEH U
CHUMBOJIUKOI;

OCBOEHHE OCHOBHBIX (DU3MUECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIaJICHWE OCHOBHBIMH METOJIaMH HAYYHOTO IMO3HAHMS MPUPOILI, UCTIOJIE3YEMBIMU B
¢dbuszuke (HaOMIOACHUE, OMUCAHUE, U3MEPEHUE, BBIIBUKECHUE THUIIOTE3, MPOBEIICHUE
HKCIIEPUMEHTA);

OBJIAJICHNE yMEHUSIMU  00padaThiBaTh JaHHBIE OKCIEPUMEHTa, OOBSICHATH
MOJIYYCHHBIC PEe3YyJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXAy (uzndeckumu
BEITMYMHAMU B HAOJII0IAEMOM SIBJICHUH, JIEIATh BHIBOIBI,

dbopMupoBaHUE YMEHUS pPelIaTh (PU3NUECKUE 3a/1a91 PA3HBIX YPOBHEH CIIOKHOCTH;
pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEH B TpoIlecce MPUOOPETEHUSI 3HAHUN C WCITOJIb30BAHUEM PA3JTMYHBIX
HMCTOYHUKOB MH(GOPMAIIMH U COBPEMEHHBIX HH(DOPMAITMOHHBIX TEXHOJIOTUH; YMEHUI
dbopMypoBaTh ¥ OOOCHOBBIBATH COOCTBECHHYIO TIO3WIMIO TIO OTHOIICHHUIO K
buszndeckoit nHPpOpPMAIIUHU, TIOJTyIaeMOU U3 Pa3HBIX HCTOYHUKOB;

BOCIIMUTaHUE YYBCTBA FOPJIOCTH 32 POCCUMCKYIO (PU3MUECKYIO HAYKY.

OcBoeHue Kypca Gpu3nKa npeanoaraeT perieHre CeIyomnuX 3aaa4:

npuoOpeTeHre 3HaHUK O (yHAAMEHTAIbHBIX (U3UYECKUX 3aKOHaX, JekalluX B
OCHOBE COBpPEMEHHOW (U3MYECKON KapTHUHBI MHUpPa, MNPUHIUIOB JIEUCTBUS
TEXHUYECKUX YCTPOWCTB M MPOU3BOJCTBEHHBIX IPOIIECCOB, O HaW0OJiee Ba)KHBIX
OTKPBITUSAX B 00J1acTH (PUBHMKH, OKA3ABIIUX OMPECTSAIONICe BIMSHUE HA PA3BUTHE



TEXHUKHU U TEXHOJIOTUH;

NOHMMaHHE (PU3UYECKOW CYIIHOCTH SIBJICHUM, TNPOSBISAIONIMXCA B paMKax
IIPOU3BOJICTBEHHOU J€ATEIbHOCTH;

OCBOGHHE CIOCOOOB  HCMOJB30BAaHUS  (PU3WYECKUX 3HAHMNA IS PEIICHUs
NPAKTHUECKUX M TPO(PECCHOHATBHBIX 3a/ay, OOBSCHEHUS SBICHUW TNPUPOIHI,
IPOU3BOJACTBEHHBIX M  TEXHOJOIMYECKHUX MPOLECCOB, MPUHLUIIOB JIEHCTBUS
TEXHUUYECKUX NPUOOPOB U YCTPOMCTB, oOecnieueHrs 0e30MacCHOCTH MPOU3BOJCTBA U
OXpPAaHbI IPUPOJIBL;

¢opMUpOBaHHE YMEHUH pelmaTh Yy4eOHO-TIPAKTUYECKUE 3aJauyd  (PU3NYECKOTO
coJiepKaHus ¢ Y4ETOM Npo(eCCUOHATIBHONW HAIIPABJIEHHOCTH;

IpUOOpETEHUE OMbITA TIO3HAHMS M CAMOIIO3HAHUS; YMEHUI CTaBUTh 33J]a4M U peliaTh
po6JIeMbl ¢ y4€TOM NMPO(ECCUOHATBHOIN HANIPaBICHHOCTH;

dbopMHpOBaHWE YMEHUW HCKaTh, aHAJIU3UPOBaTh U 00padaThiBaTh (PUINYECKYIO
uH(pOpMaIUIO ¢ y4ETOM NPO(PEeCCHOHATBLHON HANPaBIEHHOCTH;

MOJArOTOBKAa OOyYaromuxcsi K YCHEIITHOMY OCBOEHHUIO JUCUUIUIMH W MOJYyJeH
pO(EeCCUOHANBHOTO LUKJIA: (OPMUPOBAHUE Y HUX YMEHUU U ONBITA JIEATEIBHOCTH,
XapakTepHbIX i mnpodeccuil / MOMKHOCTEH CIy)KalluX WIM CHEIUaTIbHOCTEH,
NOJTy4aeMBbIX B IPO(ECCUOHATIbHBIX 00pa30BaTEIbHBIX OpraHU3aUAX;

NOJArOTOBKa K (DOPMUPOBAHMIO OOIIMX KOMIIETEHIMI OyJIyliero crenuaincTa:
caMo00pa3oBaHusl, KOMMYHHUKAllMM, TMPOSIBICHUS TIPakJaHCKO-NMATPUOTHUYECKON
NO3UIMH, COTPYIHUYECTBA, MPUHATUS PEUICHUM B CTaHIAPTHONM M HECTaHJAPTHOM
CUTYallUsIX, TPOSKTUPOBAHUS, TTPOBENCHUs (PU3NUECKUX M3MepeHui, 3PheKTUBHOTO
U 0e30IacHOro MCHOJIb30BAaHUS PA3IUYHBIX TEXHUYECKUX YCTPOWCTB, COOJIIOJIEHUS
IpaBuJ OXpaHbl TpyJa Npu padore ¢ GU3nIeCKUMHU MPUOOpaMu U 000pyAOBaHUEM.
Oco0eHHOCTh (POPMUPOBaHUS COBOKYMHOCTH 3aJa4 M3y4eHHs! (PU3UKU JIJISI CUCTEMBI
CpelHero MnpogecCHOHAIBHOIO O00pa30BaHUsl 3aKJIIOYAeTCsl B HEOOXOJIMMOCTH
peanuzauuu  NpodecCUOHAIbHOM  HANpaBIEHHOCTH pellaeMbIX —3aj1ad, ydéra
O0COOEHHOCTEH cdephl ASITEIHLHOCTH OYIYIINX CIEIUATUCTOB.

2.  OBIIASI XAPAKTEPUCTUKA YUYEBHOU JUCIUILIAHBL.

VYyeOHass AucuMIUIMHA (PU3MKA — CHCTEMOOOpa3yIolss JJi €CTEeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U
SBJICHUH, U3y4aeMbIX XUMHUEH, Onosorue, pusndeckon reorpadueid 1 aCTpOHOMUEH.
Hcnonp3oBaHne U aKTUBHOE TIPUMEHEHNE (PU3UIECKIX 3HAHUI OTpeesaeT XapaKTep
U pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe SJHEPTeTUKH, TPAHCTIOPTA, OCBOCHHSI
KOCMOCa, TIOJIy4eHHsI HOBBIX MaTEpHUajoB C 3aJaHHBIMH CBOMCTBAMH M JPYTHX.
W3ydyenne ¢u3nku BHOCHUT OCHOBHOM BKJaq B (OpPMHUpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MHUpa oOydaromuxcs, B (OpPMHUPOBAHHE YMEHHH MPUMEHSITH
HAYYHBI METO]T TO3HAHMSI IPU BBHIITOJIHEHUU UMH YI€OHBIX UCCIICIOBAHUN.

B ocHOBY kypca Qu3uku JUisi YpOBHS CPEAHEr0 00IIero oopa3oBaHUs MOJOXKEH Pl
U7ei, KOTOPhIE MOXKHO pacCMaTPUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoesa yenocmnocmu. B CcOOTBETCTBUM C HEH Kypc SIBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3lesioB (PM3MKH, BKIHOYAET KaK



BOIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUU ¢ HEM maTepuan Kypca (U3UMKH OOBbEIUHEH
BOKpYr (Gu3mdeckux Teopuil. Bemymum B Kypce sBusercs (opmMupoBaHme
MPEJICTABJICHUMN O CTPYKTYPHBIX YPOBHSIX MAaTEPUH, BEIIECTBE U MOJIE.

Hoes  eymanumapusayuu. EE€  peanuzauus  OpeanonaraeT  MCHOJb30BaHHUE
TYMaHUTAPHOTO TMOTeHIMana (U3NYECKOM HAyKH, OCMBICIEHHUE CBS3U Ppa3BUTHUS
GU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U
HKOJIOTUYECKUMHU MTPOOTIEMaAMHU.

Hoes npuxnaownoii nanpaenennocmu. Kypc GU3MKH MpejronaracT 3HaKOMCTBO C
IIMPOKUM KPYTOM TEXHHUYECKMX M TEXHOJIOTUYECKUX TMPHUIOKEHUH W3YICHHBIX
TEOpHUH 1 3aKOHOB.

Hoes sxonocuzayuu peamnsyeTcs TOCPEACTBOM BBEICHHUS JJIEMEHTOB COJCP)KAHUSA,
MOCBSMIEHHBIX IKOJOTHYECKUM TIPOOJIEeMaM COBPEMEHHOCTH, KOTOPHIC CBS3aHBI C
pPa3BUTHEM TEXHHWKH W TEXHOJIOTHH, a TakKe OOCYKIEHHUS MpoOJIeM parioOHaIbHOTO
PUPOIOTIONH30BAHUS M IKOJIOTHIECKON OE30IMaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (QuU3nyeckue Teopud ((POpMHUpPOBAHUE MPEICTABICHUN O
CTPYKTYp€ IMOCTPOCHUS (PU3NYECKOH TEOpUH, posd (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPHUPOAE, TPAaHULAX TPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

3. MECTO YYEBHOMH JUCHUILJINHBI B YYEFHOM ILJIAHE

Mecto ¢usukun B cucreme CIIO onpenensercs €ro mNO3HABATEIbHBIM H
MHPOBO33PEHYECKUM 3HAYEHHWEM, BOCIHMTATEIbHBIM IOTEHIIMAJIOM, BKJIAJOM B
CTAHOBJICHHE JIMYHOCTH 4YeJOBeKa. YdueOHas gucHumuinHa «DHU3uKay SBISETCI
y4€OHBIM MIPEAMETOM U3 00s3aTEIBLHON MpeIMeTHON 00s1acTh «ECTECTBEHHOHAYUYHbIE
npeametsy @I'OC cpennero obiero odpazoanus. B punuane 'Y, peanusyroriero
o0pa3oBaTeIbLHYIO IIPOTPaMMYy CpPEIHEro 00IIero ooOpa3oBaHus B IpeeiaaX OCBOSHUS
OIIOIT CIIO na ©6a3e OCHOBHOTO 0OmIero oOpa3oBaHUs, yuyeOHas IUCIUILIAHA
«Dusuka» u3ydaercs B odiieodpazoBarensHoM 1ukie yaeonoro miana OINOIT CITIO
Ha 0a3e OCHOBHOTO o0Omiero oOpa3oBaHUA C TMOJYYEHUEM CPEIHEro OO0IIero
ob6pazopanus (ITIICC3). B yuebnbix minanax I[IIICC3 mecTto y4eOHOM IUCHMILIMHBI
«Dus3ukan— B cocTaBe 0011e00pa30BaTEILHBIX YUCOHBIX AUCITUIUIHH, (HOPMHPYEMBIX
u3 o0s3aTenbHBIX npeaMeTHbix obnacteit ®I'OC cpennero obmiero obOpazoBaHws,
st cierasibHocTy CITO 38.02.01 DxoHOMUKA M OyXTanTepCKuil y4eT (110 OTPaciisiM)

4. PE3YJBTATHI OCOBOEHMS YYEFHOM TUCIUTIJIMHBI
(IMYHOCTHBIE, MeTANIPeIMETHbIE U MPeAMeTHbIE Pe3yJIbTAThI OCBOCHUSI Y4eOHO0ii
AUCUMILTUHBI)

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CpETHEro O0IIero 00pa3oBaHuUs
(0a30BBINi ypOBEHb) JMOHKHO OOECIEUUTH JNOCTHKEHUE CICAYIONINX JUYHOCTHBIX,

METanpeaMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3VYJIbTATEI

JIndHOCTHBIE pE3yJbTaThl OCBOCHMS YydeOHOro mpenMera «Du3HKa» TOIKHBI



OTpaxaTb TOTOBHOCTh M  CIOCOOHOCTh OOYy4YaloIIMXCAd PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTpPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUN,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo 0O0IlecTBa, PaCHIMPEHUE KUZHEHHOIO
OTMbITAa W OMNBITa JEATEIBHOCTH B MPOIECCE peajln3alil OCHOBHBIX HalpaBlICHUI
BOCIHUTATEIHHON ACSITENTFHOCTH, B TOM YHCIIE B YACTH:

1) rPaKIAHCKOr0 BOCIIUTAHUSI:

C(POPMHUPOBAHHOCTh TPAXKAAHCKON TMO3ULIMU OOYyYaIOIIErocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUUCKOTO OOIIECTBA;

MIPUHSITHC TPAIUIIMOHHBIX  OOIIEYETIOBEUSCKUX  T'yYMAHHUCTHYECKUX |
JIEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTENLHOCTh B HMHTEpEcax TpakIaHCKOTO
oO0IIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3aluy;
yMEHUE B3aMOJIEUCTBOBATH C COIMATILHBIMU MHCTUTYTaMU B COOTBETCTBHH C UX
GyHKUUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOM 1 BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS

Cc(OpMUPOBAHHOCTb poccuiickon rpaxaaHCKON UJCHTUYHOCTH,
MaTPUOTU3MA;

LEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) JIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUIECKOTO TTOBEICHHS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMi0 ¥ TNPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSICh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCIIC B
JESATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIero;

4) ICTETHYECKOT0 BOCTIMTAHMS

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OSCTETUKY HAYYHOTO TBOPYECTBA,
npucyliero pu3n4eckon Hayke;

5) TPY/I0BOT0 BOCIIMTAHUSI:

WHTEpEC K pas3audHbiM cdepam npodeCcCHOHAIBHON NESITEIIBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (UBUKOM W TEXHUKOW, YMEHHE COBEpIIaTh OCOZHAHHBIA  BBIOOD
Oynyiei mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUI0 U CaMO0Opa30BaHUIO B 001acTh (hU3UKU
Ha TPOTSHKEHUN BCECH KU3HH,

6) IKOJIOTHYECKOT0 BOCITATAHMSA:

c(hOpMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYphl, OCO3HAaHWE TJIOOATHLHOTO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

TUIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eseil yCTOMYMBOro pa3BUTHUS YEJIOBEUECTBA;

pacimpeHue OMbITa JIEATENbHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) LHEeHHOCTH HAYYHOI'0 MO3HAHMA:



c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HU3NUECKON HAYKU;

OCO3HAaHHUE IEHHOCTH HAy4YHOW AESATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUYEHUS
GU3UKKA ~ OCYIIECTBJIATh TMPOEKTHYIO W HMCCIIENOBATEIBCKYIO  JEATEIHHOCTH
WHJIMBUAYAJIHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3VJIbTATHI

B pesynpraTe wm3ydeHus (PU3MKH HA YPOBHE CpeaHEro oO0mero oOpa3oBaHHs Y
oOy4arorerocss OyayT chOpMHpPOBaHBI TMO3HABATEIbHBIC YHUBEpPCAJIbHBIC YYCOHBIC
JEUCTBUSI, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC Y4COHBIC JIEUCTBUSA, PETYyJATHBHbBIC
yHUBEpCabHbIe yUeOHbIE IEWCTBUS, COBMECTHAS JI€SITEIbHOCTb.

[To3HaBaTeNbHBIE YHUBEpCATbHBIEC YUeOHbIE JEHCTBUSA

ba3oBeie nornueckue AeUCTBUSA

* VYcraHaBiIMBaTh CYUIECTBEHHBI TMPU3HAK WJIM OCHOBaHUSA [UIsl CpPaBHEHUS,
KJ1acCuUKaIMU U 0000IIEeHHS

* BpIABIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUMS B PACCMATPUBACMBIX SIBJIICHUSAX

» CamocrosaTenbHO (OPMYJIUPOBATH U aKTYaJTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

* ONpEeAcNiATh UENH JICATEIbHOCTH, 3a/laBaTh IapaMeTpbl M KPUTEPUH UX
JOCTH>KCHUS

* BHOCHUTH KOPPEKTHUBHI B JIEATEIIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH MOCIIEICTBUIN AEATEIbHOCTH

 Pa3BuBaTh KpeaTUBHOE MBIIIICHHUE TTPH PEIICHUN )KU3HEHHBIX TIPOOJIEM

ba3oBrbie uccienoBaTenbCKue 1€MCTBUS

* BrnageTts HaBbIKaMU y4e€OHO-UCCIEIOBATEIBLCKON U MPOEKTHON NEATEeIIbHOCTH,
HaBBIKAMU pa3peiieHus mpooaeM

* OBnazeHue BHUJAMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMUS, €ro
WHTEpIIpeTalu, MpPeoOpa30BaHUI0 W TPUMEHEHHIO B Pa3JIMYHBIX  Y4EOHBIX
CUTYalMsIX, B TOM YUCJIE TIPU CO3/IaHUU YUYE€OHBIX U COITMATBHBIX MPOEKTOB

e @opMUPOBAHME HAYYHOT'O THUIIA MBILIJICHUS, BIAJEHUE HAYYHOU TEPMHHOJIOTUEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU

* BBISBIATh IPUUYUHHO-CIEACTBEHHBIE CBA3U U aKTYallM3UPOBATh 33]a4y, BIABUTATh
TUNIOTE3Y €€ PENIeHUs, HaXOAUTh AapryMeHThl [JIsl JOKa3aTelIbCTBA CBOMX
YTBEPXKJIECHUM, 3a71aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS

* AHanu3MpoOBaTh MOJIYYCHHBIE B XOJI€ PEIICHUS 3aJaud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSIX

* VYMeTh MNEpPeHOCUTh 3HAaHMWS B TIO3HABATEIbHYIO W MPAKTUYECKYH0 00JacTu
YKU3ZHEICSITEIIbHOCTH;

* yMEeTb MHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIacTel;

* OCYIIECTBJISITh IIEJICHANPABICHHBIA TIOUCK TIEPEHOCAa CPEJICTB U CIIOCOOOB
NeNCTBUS B MPO(HECCHOHATBHYIO CPELy

* CnocoOGHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY MOHMCKY METOJOB PEIICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB MTO3HAHMS;

* craBuTh u (GOpMYIHpPOBaTH COOCTBEHHbIE 3aJadyd B  00pa30BaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;



* CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;

* BBIJBUTATh HOBBIC HJIEH, TTPEIJIaraTh OPUTUHAIBHBIC TIOIXOIBI M PEIICHIS,

* paspabarbiBaTh IUIAH pEHICHUS NPOOJIEMbI C Y4YETOM aHallu3a HUMEIOLIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB

Pa6ora ¢ unpopmarueit

* Bmanmerr HaBblkamMu TOJNydeHHS WHGOPMAIMM M3 WCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITETIbHO OCYILECTBIISITh MTOUCK, aHAJIN3, CUCTEMATH3ALUI0 U UHTEPIPETAIUIO
uH(OpMAaIUU PA3TUYHBIX BUIOB U (POPM MpecTaBICHUS

» Co3gaBaTh TEKCThI B pa3IMYHBIX (OpMaTax C y4eTOM Ha3HAuYeHUs MH(DOpMAIUU U
[EJIeBOM  ayauTOpuH, BHIOMpas ONTUMalbHYIO (OpMYy TpEACTaBICHUS U
BU3YaIM3aI1H

* OreHUBaTh JOCTOBEPHOCTh, JIETUTUMHOCTb WH(GOpPMAIMH, €€ COOTBETCTBHUE
MIPaBOBBIM M MOPAJIbHO-3THYECKUM HOpMaM

* Hcnonb3oBath cpesictBa MHGOPMALIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUN B
pEIICHNY KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX ¥ OpPTaHU3alMOHHBIX 3a/1ad C
coOmoicHueM TpeOOBaHUN SPrOHOMMKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX M OATHUYECKUX HOPM, HOPM HH(POPMALMOHHOU
0€30MacHOCTH

* Brnanerp HaBbIKaMU pacmo3HaBaHMs M 3alUTHI MHGOpMAIKU, UHHOPMAIIMOHHON
0€30MacHOCTU TUYHOCTHU

KommynukatusHbie VY /]

Oo1enune

* OcymiecTBIsITh KOMMYHHUKAIIMHU BO BCeX cpepax >KU3HU;

* BJIQJICTh PA3JIMYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS

* Pa3zBepHyTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB

e ApryMeHTHpPOBAHHO BECTH AUAJIOT

Perynstusnsie YVY /I

Camoopranuzanus

» CaMOCTOATENbHO OCYIIECTBISATh TO3HABATEIBHYIO JIESITEIbHOCTh, BBISABIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3aJlaud B 0Opa30BaTEIbHOM
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

* JIaBaTh OIICHKY HOBBIM CUTYAIIHsIM

» CaMOCTOATENHFHO COCTAaBISATh TUTAH PEIICHHS MPOOJEMBI C y4eTOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUMH;

e JleJlaTh OCO3HAHHBIM BBHIOOpP, ApPTyYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pElIeHHUE;

* OLICHUBATh IPUOOPETECHHBIN OIBIT;

* crnoco6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBICHUIO ITUPOKOM JSPYAMIIMN B PA3HBIX
00J1acTsIX 3HAaHUHU

CaMOKOHTpOJIb

» JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHBBI B JESTEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEJISIM

* Brmanmerp HaBbIKaMU TO3HABATENHHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMBIX



I[CﬁCTBI’Iﬁ N MBICJIINTCIIBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBaHHﬁ;
¢ HCIIOJIB30BAaThb IIPUCMBI pe(l)J'IGKCI/II/I M1 OOCHKH CHUTYyaAlluH, BLI60pa BCPHOTO

peneHus;
* YMETb OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKEHUIO
OMOIMOHATILHBIN VHTEILIEKT, IIPEANOJIAratoIun c(OPMHUPOBAHHOCTD:

CaMOpETYJIMPOBaHMUs,  BKIIOYAIOUIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE€ IIOBEJCHHE, CIOCOOHOCTh  AQJaNTUPOBAThCI K
HMOLIMOHAIBHBIM HM3MEHEHUSM M MPOSBIATh TMOKOCTH, ObITh OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHBALIVH, BKJIIOYAIOLIEH CTPEMIICHHE K IOCTHXKEHUIO LIEIHU U YCIIEXY,
ONTHUMM3M, HHUIIUATUBHOCTh, YMEHHE JIEHCTBOBATH, HCXOsI U3 CBOMX BO3MOKHOCTEN
I[TPEAMETHBIE PE3VJIbTATDI

K xoHIly 00y4eHust mpegMeTHbIe Pe3yJIbTaThl Ha 0A30BOM YPOBHE JOJHKHBI OTPaXKaTh
c(OPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

JleMOHCTpUpOBaTh Ha MpUMEpax pojib M MecTo (Gu3uku B (HOPMUPOBAHHUH
COBPEMECHHOW HAyYHOW KapTUHbI MHpPA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TE€XHOJIOTUH, B MPAKTUYECKOUN JACATEIBHOCTH JIOICH

VY4uTHIBaTh FPAHUILIBI MPUMEHEHHS U3YyYEHHBIX (PU3UUYECKUX MOJEIIECH: MaTeprallbHAs
TOYKa, MHEPIMAIbHAS CUCTEMA OTCYETa, AOCOJIOTHO TBEPJOE TENIO, UICAIbHBINA ras;
MOJENN CTPOEHUS Ta30B, XKUAKOCTEW M TBEPABIX TEJ, TOYEYHBIM DIECKTPUYECKHUU
3apsij - IpU PelIeHUN PU3NYECKUX 3a/1a4

Pacnio3naBaTh pusnueckue siBaeHUs (IpoIecChl) U OOBSICHATh X HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIPHO-KMHETHYECKOW  TEOPUM  CTPOECHMSI  BEIIECTBA U
NIEKTPOJUHAMUKHN: PAaBHOMEPHOE M PABHOYCKOPEHHOE MNPSAMOJIMHEHHOE IBUKEHUE,
cBOOO/IHOE NaJICHUE TEJ, IBHKEHUE M0 OKPY>KHOCTH, MHEPLUS, B3aUMOJCICTBHE TElT;
muddy3usi, OpOYHOBCKOE JBM)XCHHE, CTPOCHHE JKHAKOCTEM | TBEPABIX Tel,
U3MEHeHHEe o0beMa Tel MpU HarpeBaHUU (OXJIAKIEHUHU), TEIIOBOE pPABHOBECHE,
UCIIapeHUe, KOHJEHCALMs, I[UIaBJIEHWE, KPUCTAUIM3alus, KHUIEHUE, BIIAXKHOCTh
BO3/1yXa, MOBBILIEHUE JABJIEHUS ra3a Ipu €ro HarpeBaHuu B 3aKPBITOM COCY/I€, CBS3b
MEXKIy IapaMeTpamMu COCTOSHMS Ta3a B M30IPOLECCaX; DJIEKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B

OnuceiBaTh MEXAaHUYECKOE JABMKEHUE, MCIHOJb3yd (PU3HUYECKHE BEJTUYHMHBL:
KOOpAMHATA, IyTh, IEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUJla, UMITYJIbC
TeNa, KUHETUYEeCKash HHEeprusi, MOTEHIHUalIbHAs SHEprusi, MexaHuyeckas paloTa,
MEXaHUYEeCKas MOIIHOCTb; NPHU OMUCAHUM TMPABUIBLHO TPAKTOBaTh (UIHUYECKUMN
CMBICJT UCTOJb3yEMbIX BEIMYUH, UX 0003HAYEHUS W EIUHMIIBI, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEJIMYUHY C APYTUMHU BEJIMUYNHAMU

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIIOBBIE SIBJICHUS, UCIOJbB3YS
¢usnyeckre BETUYMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpEeAHsAs KHUHETHYecKas
SHEPrusi XAOTUYECKOTO JBWXKEHHS MOJIEKYyJl, CpeIHEKBaJpaTHYHas CKOpPOCTb
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA AHEpPrus, padoTa ra3a, Ko3QpQGuuueHT
IIOJIE3HOTO JEHCTBHA TEIJIOBOIO JBUTATENsl; NP ONHUCAHUUA IPABUIIBHO TPAKTOBATH
(u3MYECKUI CMBICI UCIIOJB3YEMBIX BEJIMYMH, UX 0003HAUEHUsI U €IMHULIbI, HAXOAUTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUNHY C JPYTUMHU BETUYUHAM
OnucelBaTh M3y4EHHBbIE HJIEKTPUYECKUE CBOWCTBA BEIIECTBA M DJJIEKTPHUUYECKHE



sBieHUsT (IIPOIECChI), UCMOJIb3ys (U3UUYECKUE BEIWYUHBI: AJICKTPUUECKUN 3apsi,
AIEKTPUYECKOE T10JIe, HANPSHKEHHOCTh I0JI, MOTEHIMAJ, Pa3HOCTh IMOTECHIIMAJIOB;
IIPU OMKMCAHWUW MPABUWJIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI UCIIOIb3YEMbIX BEIUYHH,
ux O0O0O3HAYEeHUS] W EJUHUIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BETHUYNHAMHA

aHaJU3UPOBaTh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCIIOJIB3YS (PU3HUECKHE 3aKOHBI U
NPUHUMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akoner HberoToHa, 3akoH
COXpAaHEHHUS] MEXAHUYECKOW DJHEPruM, 3aKOH COXPAHCHUS WMITYJIbCa, MPUHIIMI
CYyHEpIIO3UIIUM CHUJI, TPUHIUN PABHOIPABUA WHEPIUAIBHBIX CHCTEM OTCYETA;
MOJIEKYISIPHO-KUHETUUECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, T'a30BbIE 3aKOHbBI, CBS3b
CpeHEeN KMHETHUYECKON PHEPTryuy TEIJIOBOTO JBUXKEHHUS MOJEKYJ C a0CONIOTHOM
TeMIepaTypol, NEPBhIi 3aKOH TEPMOJUHAMUKHU;, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsina, 3akoH KynoHa; mpu 3ToM pa3iudarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €T0
MaTEeMaTUYeCKOEe BhIPAKEHUE U yCIOBUA (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH
OOBSICHATH OCHOBHBIC MPUHIIMIBI JICUCTBUS MAIllUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3indarh yCIOBUA UX 0€30MacHOTO MCIOJIb30BAHUS B MIOBCEIHEBHOU
KU3HU

BBITIOHATE 9KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHUN U TIPOLIECCOB C
UCITIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH; MpU 3TOM (HOPMYIUPOBATH
npoOJsieMy (3a7auy) U TUMOTE3y y4eOHOro SKCIEPUMEHTa, COOMpPATh YCTAHOBKY M3
MPEIO)KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOIBI
OcyIecTBISATh NPSAMBIE U KOCBEHHbIC U3MEpPEHUs (PU3UUYECKUX BEIUYUH; TIPU ATOM
BBIOMpATh ONTUMAJbHBIA CIIOCOO M3MEPEHUSI U HUCIOJIb30BAaTh M3BECTHBIC METOJIbI
OLICHKH MOTPENTHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTH MEXKIY (PU3MUYECKUMH BEJIMYMHAMHU C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHHM; NpH OSTOM KOHCTPYUPOBATh yCTaHOBKY, (DMKCUPOBATH
pe3yNbTaThl TMOJYYCHHOM 3aBUCMMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOIHI] U
rpaduKoB, JeNaTh BEIBOABI MO pe3yIbTaTaM UCCIIEIOBAHUS

Cobumronath nmpaBuiia 6€30MacHOTO TPy/Aa MPU MPOBEICHUN UCCIICIOBAaHUN B paMKax
y4eOHOTr0 KCIEPUMEHTA, Y4EOHO-UCCIIEA0BATEIBLCKON U MTPOEKTHOU JIEATEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHUS
Pemiats pacueTHble 3a7jauu C SBHO 3aJaHHON (PU3MYECKON MOJIEINIbIO, MCIOJIb3Ys
¢dbu3nyecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3a/1aud BHIOUpPATh
(bU3MYECKYI0 MOJIENb, BBIIEIATh (PU3nUYecKre BEMUUMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
JUIsl €€ pellieHus], TPOBOJAUTh pacueThl M OIEHHUBATh PEATIBHOCTh MOJYyUYEHHOTO
3Ha4YeHUS (PU3UIECKON BETUUMHBI

Pemiath KayecTBEHHBbIE 3aJayd: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY pacCyX JEHUW C OMOpOM HAa U3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU H
(bU3UYECKHUE SABIICHUS

Hcnonp3oBaTh TMpU pEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIC HWH()OpPMAIMOHHBIC
TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHHWSA, WHTEPHPETAUUM W TPEACTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJISIPHOM HWHQOpMAIMU, TOJIYYEHHOW W3 Pa3IMYHbIX
HMCTOYHUKOB; KPUTUUECKHU aHAJU3UPOBATh MOJIy4aeMyo HHGOPMAIIUIO

[IpuBoaMTh TpHUMEpPHI BKJIaJa POCCUUCKHX M 3apyOEKHBIX YUYCHBIX-(U3UKOB B



pa3BUTHE HAYKH, OOBSICHEHUE TPOLIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKH
Y TEXHOJIOTUH

Hcrnonb3oBaTh TEOpPETUUECKHE 3HAHUS MO (PU3MKE B TOBCEIHEBHOW KU3HMU JIJIs
oOecrieueHnss 0€30MAaCHOCTH TMpH OOpalleHHd C NpUOOpaMH W TEXHUYECKUMHU
YCTPOWCTBAMH, [IJII COXPAHEHHUS 3J0POBBbS W COOJIIOJCHHS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXAIOIIEH Cpeie.

JleMOHCTpHUpOBaT, Ha TMpUMEpax poJib W MecTo (GU3UKH B (hopMUpoBaHUHU
COBPEMEHHONW HAy4YHOM KapTUHbI MHpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B NPAKTUUYECKON JEATENBbHOCTH JIFOAEH, LEJIOCTHOCTh W €IUHCTBO
bu3nYecKoil KapTUHBI MUpPa

Y4uThiBaTh TpaHUIBl MPUMEHEHUS HW3YUYEHHBIX (U3MUECKUX MOJENEH: TOYECUHBIH
ANEKTPUYECKUN 3apsll, sSiAepHas MOJAEIb aTOMa, HYKJIIOHHAss MOJIEJb aTOMHOTO siapa
pu petieHuu GU3NIecKuX 3aa1a4

PacnioznaBath pusnueckue siBieHUs (MPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKN U KBAHTOBOM (PM3UKH: DJIEKTPUYECKAs MPOBOJUMOCTH, TEIUIOBOE,
CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aWMOJICWCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAsI UHIAYKIUA, JEWUCTBUE MATHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM U
JNBIDKYIIANUCS 3apsfl, AJCKTPOMArHUTHBIE KOJeO0aHWs U BOJIHBI, MPSMOJUHEITHOE
pacnpocTpaHEHUE CBETA, OTPAKEHHUE, MPEIOMIIEHUE, UHTEpPEpeHIMs, TUdpaKkuus U
noJIsIpU3alisl CBETa, Jucrepcust cBeta, porosnekrpuueckuit 3gdext (porosrddekr),
CBETOBOE JABJICHWE, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAsI U UICKYCCTBEHHAs PaIMOAKTUBHOCTh

OnuceiBaTh HM3yYCHHBIE CBOMCTBAa BeEMIeCTBA  (DJICKTPUYECKHME, MAarHUTHBIE,
ONTUYECKHE, IEKTPUUECKYIO TPOBOAUMOCTD PA3IUUHBIX CPEJ) U INEKTPOMATHUTHBIE
sBJICHUS (IIPOIIECCHI), HMCTONB3Yysl (DU3NYECKUE BEIWYUHBI: DJICKTPUUYCCKUN 3apsl,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE COINPOTHUBIICHHUE, PA3HOCTh
noteHuuanos, IJIC, padota Toka, HHAYKIMS MarHUTHOTO TOJIs, cuiia AMIiepa, cuia
JlopeHna, ”HAYKTUBHOCTh KATYIIKH, SHEPTUs SJIEKTPUUECKOTO U MAarHUTHOTO TOJIEH,
Mepuoja M 4YactoTra KojeOaHuM B KOJIeOATEIBHOM KOHTYpE, 3apsj W CUJia TOKa B
MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJjeOaHul, POKYCHOE PacCTOSIHUE U
ONTUYECKasl CUJIa JIMH3BI; MIPU ONMKUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKUNA CMBICIT
UCIIOJB3YEMbIX BEJIUYUH, HMX OOO3HAYEHUS W EIUHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3NUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYNHAMU

OnuceiBaTh M3yYEHHBIE KBAHTOBBIC SIBIICHUS M TPOIIECCHI, MUCIONB3Yys (pu3nyeckue
BEJIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA,
DHEPTUs U UMIYJIbC (HOTOHA, TIEPHO]] TOIypaciaga, SHEPTHs CBS3M aTOMHBIX SJEp;
MIPU ONMKMCAHWUW MPABWIBHO TPAKTOBATh (PM3UYECKHUM CMBICI UCIIOIb3YEMbIX BEJTUYUH,
ux O0O0O3HAYEeHUS] W EJUHUIIBI, YKa3biBaTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BEIIMUUHY C JAPYTUMU BEIMYMHAMHU, BBIUUCISITH 3HAUCHUE (PU3MUECKOM
BEJTUYUHBI

AHanu3upoBaTh PU3NYECKHE MPOLECCHl U SBJICHUS, UCHOIB3Yd QU3UUECKUE 3aKOHBI
Y NIPUHLMMNBL: 3aK0H OMa, 3aKOHBI MTOCIEA0BATEIRHOIO U ApaJUIEIbHOIO COCIUHEHUS
MIPOBOJIHUKOB, 3aKOH J[>koyns - JleHna, 3aKOH 3JEKTPOMAarHUTHOW MHIYKIUH, 3aKOH
MPSMOJIMHEWHOTO PACHPOCTPAHEHHSI CBETA, 3aKOHBl OTPAXKCHUSI CBETA, 3aKOHBI



MpeJIOMJIEHUS CBETa, ypaBHEeHHE DifHIITeHa 17151 hoTod(PpdeKTa, 3aKOH COXpaHEHUS
HHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPAHEHUS IJIEKTPUUECKOTr0 3apsija,
3aKOH COXpaHEHHUs MacCOBOT0 4HUCla, MOCTyJaThl bopa, 3aKOH paJliOaKTUBHOTO
pacnaza; Tmpud  ATOM  pa3juyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTEMaTUYECKOE BBIPAKEHUE U yCIOBUA (IPaHULIbI, 00JIaCTH) IPUMEHUMOCTH
Onpenensath HallpaBJI€HUE BEKTOPA MHAYKIMUM MArHUTHOTO TOJIS MPOBOJAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna

CTpouTh 1 ONKUCHIBATh U300PAKEHUE, CO3/aBAEMOE TIIIOCKUM 3€pKajioM, TOHKOU
JIMH301

BBINOTHATE 9KCIEPUMEHTHI TT0 UCCIEI0BAHUIO (DU3MUECKUX SIBICHUN U TPOIIECCOB C
WCITOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHUH; MpU 3TOM (HOPMYIUPOBATH
npoOJsieMy (3a7jauy) U TUMOTE3y y4eOHOro SKCIEPUMEHTa, COOMpPATh YCTAHOBKY M3
MPEI0KEHHOTO 000PYI0BaHUS, IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOJIBI
OcCyIIecTBIATh NPSAMBIE U KOCBEHHbIC U3MEpPEHUs (U3NYECKUX BEIUYUH; TIPU ATOM
BBIOMPATh ONTHUMAJIbHBIA CHOCOO M3MEPEHMS U MCIOJb30BaTh U3BECTHBIE METOMbI
OLICHKH MOTPENTHOCTEN U3MEPEHUI

HccnenoBarh 3aBUCMMOCTH (U3MYECKUX BEJIUYMH C MCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI; TMPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yIbTaThl
MOJIYYeHHOU 3aBUCUMOCTH (PU3UUYECKHUX BEJIMUMH B BHJIE TaOIUI] U rpaduKOB, eJaTh
BBIBO/IbI 110 PE3YyJIbTaTaM UCCIEAOBAHUS

Cobmronars npaBuiia 0€300aCHOr0 TpyAa MPY MPOBEICHUH UCCIEIOBAHUI B paMKax
y4e0OHOT0 FKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATEIBCKON U IPOEKTHOM JESATEIIbHOCTH C
MCITIOJIb30BAaHUEM U3MEPUTETHLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHUS
PemaTte pacueTHbie 3a/auM C SIBHO 33JaHHON (DPM3UYECKOM MOJEIBI0, UCIOJIb3YS
bu3nYecKue 3aKOHBI M TMPUHIIUIIBI; HA OCHOBE aHAJM3a YCJIOBUSI 33/1a4u BHIOUPATH
(bU3HYECKYI0 MOJIETb, BBIIETATh (PU3NYecKre BETUYMHBI U (DOPMYJITBI, HEOOXOIUMBIE
JUISl €€ PElIeHUs, TPOBOAUTH PAacUEThl U OLEHUBATh PEATBHOCTh MOJTYYEHHOTO
3Ha4YeHUS (PU3UIECKON BETUUNHBI

PemaTe KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO
LEMOYKY pacCyXICHHM C OMopoll Ha HM3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznyecKue IBJICHUS

Hcnonb3oBaTh MpU pEHIEHUH Y4YEOHBIX 3aJady COBpPEMEHHble HWH(OPMAaIIMOHHbBIE
TEXHOJIOTUU MJI1 TIOMCKA, CTPYKTYpUPOBAaHUS, HHTEPHpPETAMU U MPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSIPHOM HWH(POPMAIUM, TOTYYECHHOWM U3 Pa3TUIHBIX
WCTOYHHUKOB; KPUTUIECKU aHATM3UPOBATH MOJTydaeMyt0 HH(POPMAIIUIO

OOBSCHATHh MPHUHITUIBI JCHCTBUS MAIIWH, TPHUOOPOB U TEXHUYECKUX YCTPOUCTB;
pasnuyaTh YCI0BUs UX 0€30MaCHOI0 UCIIOJIb30BAHUS B MIOBCETHEBHON KU3HU
[IpuBOIUTH TIPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOeKHBIX YYEeHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOUIETO0 MHUpPA, B Pa3BUTUE
TEXHUKHU U TEXHOJIOTUH

Hcnonb3oBaTh TEOPETHUUECKHE 3HAHMUS TO (PU3UKE B TOBCEIHEBHOW >KU3HU MJiA
oOecnieueHrss O€30MAaCHOCTH MpH OOpalleHHMH ¢ NpudopaMud U TEXHUYECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHHUS 370POBBbS U COOMIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH Cpelie



PaGoTaTh B rpyIine ¢ BBINOJIHEHUEM PA3THYHBIX COLMAIBHBIX POJIEH, MIAHUPOBATh
paboTy TpyINIbl, palMOHAIBLHO pACHpENENsaTh OO0S3aHHOCTH U IUJIAHUPOBATh
NESATEIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aJICKBATHO OIIEHUBATH BKJIAJl KaXKIOTO
U3 YYaCTHUKOB TPYNIIBI B PELICHUE paccMaTpUBaeMOn MPOOIEMBbI

OcBoenue y4yeOHOM AUCHMIUIMHBI «®Pu3nka» cnocodcTrByer (GopMHPOBAHMIO
00LIUX KOMIIETeHIUI:

OK 01. BeiObupate crnocoObl pemieHus 3afad Hpo(hecCHOHATBHOM JeATEIbHOCTH
IPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonb30oBaTh COBPEMEHHBIE CPENCTBA MOUCKA, aHAJIN3a U MHTEPIPETALUU
uHbpopMaluu U MHPOPMAIMOHHBIE TEXHOJOTMH JJs  BBIIOJHEHHUS 33134
npo¢eCCUOHATILHON JIEATEIbHOCTH;

OK 03. IlnanupoBaTh U peaqu30BBIBATH COOCTBEHHOE MpodecCuoHAIbHOE U
JUYHOCTHOE PAa3BUTHE, MPEANPUHUMATEIBCKYIO IESITENIBHOCTh B MPO(eCCUOHATBHOM
chepe, HUCHONB30BAaTh 3HAHUS IO MPaBOBOM M (HUHAHCOBOM TIPAaMOTHOCTU B
Pa3IUYHBIX )KU3HEHHBIX CUTYAILUX;

OK 04. D¢ dexTrnBHO B3aMOIeHCTBOBATH M pa0OTATh B KOJUICKTUBE H KOMaH/IC;

OK 05. OcyumectBiasiTh YCTHYHO W NHCBbMEHHYH KOMMYHHUKAIMIO  Ha
rocyaapcTBeHHOM si3bike Poccuiickoit ®eneparuu ¢ y4eToM OCOOEHHOCTEM
COLMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH Cpeabl, pecypcocOepeKeHHIO,
MPUMEHSITh 3HaHUS 00 U3MEHEHUU KJIMMaTa, MPUHIUIEI OEPEKIIMBOTO MPOU3BOJICTRA,
7 PeKTUBHO ACHCTBOBATH B UPE3BbIUAWHBIX CUTYAIUAX;

OK 08. Hcnonb3oBaTh cpeacTBa (HU3MYECKON KyJNbTYphl IJIsi COXPAHECHUS H
YKpEIUIeHUs]  370pOBbS B  Ipoliecce MPOPECCHOHANBHONW  ACSTENbHOCTH U
nojJiep>KaHusi HEOOXOIMMOT'O YPOBHS (PU3NYECKON OATOTOBIEHHOCTH;

B wmeaax moAroroBku ol0yyawmuxcess K - OyaywmeinpogeccuoHaJbHOM
NAeSITeJIbHOCTHU NMPH U3yYeHUH Y4eOHOM TMCHUIIMHBI « DU3MKa» 3aKIa1bIBAETCHA
ocHoBa s ¢QopmupoBanusa IIK B pamkax peammzamum OOII CIIO mno
cnenuaabHOCcTH 38.02.01 DkoHOMHUKA U OyXTraJaTepcKuil yuer (110 0TPacasiM)
Koabsr IIK HawumenoBanue IIK (B coorBerctBum ¢ ®I'OC CIIO 1o
cnenuaabHocTH 38.02.01 DkoHOMHUKA U OyXraJTepcKuil y4er (10 0TpacsimM)

[1K 3.3. Ocy1iecTBISITh MOJATOTOBKY MPOEKTOB PEIICHU 00 YCTaHOBJICHUH (OTKa3e B
YCTAHOBJICHUM) TEHCUN M WMHBIX COIMAJIbHBIX BBIIUIAT W TPEAOCTABICHUU YCIYyT
rOCYJapCTBEHHOTO  COIIMAJIBHOTO  OOECTHeYeHHUs, UCIOIb3ysd HHPOPMAIMOHHO
KOMMYHUKAIIMOHHBIE TEXHOJIOTHUH.

[IK 3.4. OcymiecTBisath GpopMUpOBaHUE U BelieHHE 0a3 AaHHBIX 00 oOpallleHUsIX B
TeppUTOpUANIbHBIM opraH @oHJa TEHCHMOHHOTO M COIMAJIBHOTO CTPaxXOBaHMUS
Poccuiickon denepannu, B OpraHMU3alMUi0 COUATBHON 3aIUThI HACEJICHUS

. COJIEPKAHUE YYEBHOW TUCIUILIWHE]
OU3UKA U METOAbI HAYYHOI'O IIO3HAHMUSI

®dusuka - Hayka o npupoze. Hayunbsie MeTOIbI MO3HAHMS OKpYyXkaroiero Mmupa. Poib




HKCIIEPUMEHTA U TEOPHUH B MPOLIECCE MO3HAHUS TPUPOIbL. DKCIIEPUMEHT B (PU3UKE
MonenupoBanue (uU3MUECKUX SBJIEHUMW U TmpolieccoB. HayuyHble TUIOTE3bI.
duznyeckre 3aKOHbl U TEOPUU. ['paHUIBIl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunuun coorBerctBus. Poib u MecTo pusuku B POPMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUpPA, B IPAKTUYECKON JEATEIIBHOCTH JIFOACH

MEXAHUKA

KHHEMATHUKA

Mexanuueckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOro ABMKeHHs. Cucrema
orcuera. TpaekTopus

[lepemernienune, cKkOpoCcTh (CpeaHsiss CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepUalIbHOW TOYKM, HX HPOEKIMHM HAa OCH CHUCTEMbl KoopauHaT. CloxeHue
IIEPEMEILICHUN U CIIOKEHNUE CKOPOCTEN

PaBHoMepHOE U  paBHOYCKOPEHHOE TNpsMOJMHEHHOe JaBuxkeHue. ['paduku
3aBUCHMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHMS, IIyTH M II€PEMEIICHHS
MaTEepUAIBHON TOYKHA OT BPEMEHHU

CBoOoaHOE majicHue. Y CKOpeHHE CBOOOTHOTO TaACHUS

KpuBosnmHeiHOE IBHKEHHE. PaBHOMEPHOE MABMIKEHHE MATEPUAIBHOM TOYKH IIO
OKPY)KHOCTHU. YIJIOBasg CKOpPOCTb, JIMHEHHasg CKopocTh. llepmoxn wu wyacrora.
L{eHTpOoCTpEMUTENIEHOE YCKOPEHUE

TexHuyeckue yCTpOWCTBA: CHUAOMETD, IBUKEHUE CHApPsAOB, LICIHBIC U PEMECHHBIC
nepeaadn

[Ipaktnueckue paboTel. M3mepenue MrHoBeHHOM ckopocTu. HccnegoBanue
COOTHOILIEHHSI MEXKIy IyTSAMH, TPOUIAECHHBIMU TEJIOM 32 IOCIEAOBATEIbHBIE PABHBIC
IIPOMEXYTKH BPEMEHM IPU PAaBHOYCKOPEHHOM JBMIKEHHHM C HAYaJIbHOU CKOPOCTHIO,
paBHOW HyJO. M3ydyeHue IBWKEHUS IIApUKa B BSA3KOM JKHUIAKOCTH. M3ydenue
JBUKEHUS TeJa, OPOLIEHHOTO TOPU30HTAIBHO

JANHAMUKA

[Ipuanun otHocutensHOCTH ['anmunes. Ilepseii 3akoH HeroroHa. MHepuunanbHbie
CUCTEMBI OTCYETA

Macca tena. Cuina. [IpyuHIUI Cyneprno3uiuu CUi

Bropoit 3axkoH HprooTOHa Mg MaTepUaIbHOW TOYKM B HWHEPUUAIBHOM CHCTEME
orcueta (MCO). Tpetuii 3akon HeroToHa AJ1s1 MaTepUaIbHBIX TOYEK

3akoH BceMUpHOro TAroreHus. Cumna tsoxectu. Ilepas kocMuueckasi CKOpocTh. Bec
Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusi. Cyxoe TpeHue. Cuia TpPEeHUS CKOJBKEHUS W CUla TPEHUS IOKOS.
Koadounuent tpenus. Cuna conpoTUBICHUS MPU JBUKEHUU Tella B )KUIKOCTH WIN
rase

[TocTynarenbHoe U BpalaTeIbHOE ABHKEHHE a0COIIOTHO TBEPAOTO Tea

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpatueHus. [limedo cuiibl. Y ciioBusi paBHOBECUS
tBepaoro teaa B UCO

TexHuyeckue ycTporucTBa: NOAMMNIHUKH, IBU)KEHUE NCKYCCTBEHHBIX CITyTHUKOB
[Ipaktruueckue padboThl. M3yueHue nBukeHus Opycka Mo HaKJIOHHOM MIIOCKOCTH TOJT
JNEHCTBUEM HECKOJbKMX cwil. FcciemoBaHne 3aBUCUMOCTH CWJI  YIPYTOCTH,



BO3ZHMKAIOIIUX B AehOPMUPYEMOH MPYKUHE U PE3MHOBOM 00paslie, OT BEJIMUYUHBI UX
nedopmaruu. VccienoBanue yciioBUid paBHOBECHS TBEPJOTO Tella, UMEIOIIETO OCh
BpalIeHUs

3AKOHBI COXPAHEHUSA B MEXAHUKE

Nmnynbc MaTepUaIbHOM TOYKH, CUCTEMBI MATEPUAIBHBIX TOYEK. MIyJIbC CHIIBI U
M3MEHEHHE UMITyJIbCa TeNa

3akoH coxpanenus umnyiibea B ICO. PeakTuBHOE ABUKEHHE

PaGota cuibl

MoOIHOCTE CUIIBI

Kunernueckas sHEprus MaTepualbHON TOUYKU. TeopemMa 0 KHHETUYECKON YHEPTUHU
[lorenumansHas sHeprus. [loTeHIManbHas 3HEPrust YyNpyroaepopMUpOBaHHOM
npykuHbl. [loTeHnnanbHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3eMITH
[ToTeHImanbHbIe U HE TOTEHIMANIbHBIE CHITBI. CBsI3b pabOThI HE MOTEHIIUATBHBIX CHJI
C UBMEHEHUEM MEXAaHWYECKOM DHEPruh CUCTEMbI Tel. 3aKOH COXpaHEHUs
MEXaHUYECKON DHEPTUU

Yupyrue u Heynpyrue CTOJIKHOBEHUS

TexHn4ecKkue yCTpOUCTBA: IBUKEHUE PAKET, BOJOMET, KONIEP, IPY>KUHHBIN ITUCTOJIET
[IpakTrdeckue padboThl. M3yueHue CBsi3U CKOPOCTEH Tel MPU HEYNPYyrom yaape.
HccnenoBanue cBI3u pabOTHI CUITBI C U3MEHEHUEM MEXaHUUYECKOW YHEPTUU Tela
MOJIEKYJIAPHAA ®U3UKA U TEPMOANHAMUKA

OCHOBBI MOJIEKYJISAIPHO-KUHETUYECKOM TEOPUH

OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETUYECKOM  TEOpHH.  BpOyHOBCKOE
newkeHue. Juddys3usa. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA
Monenu cTpoeHuUs! Ta30B, XHAKOCTEH M TBEPIBIX TEJNI U OOBSICHEHUE CBOWCTB
BEIIIECTBA HA OCHOBE 3TUX MOJIEIIEH

Macca monekyn. KonnuecTtBo BemectBa. [loctositHHas ABoraapo

TermnoBoe paBHoBecue. Temmieparypa u ee usmepenue. llkana remmneparyp Llenscus
Mopens wuneansHoro ra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH UAECATBHOTO ra3a

AOcouroTHas TeMIiepaTypa Kak Mepa CpeIHe KMHETHUECKOM SHEPTUH TEIJIOBOTO
nBwxkeHus yactull rasa. llkana remneparyp KenbBruna

Vpasnenue Knaneiipona - MenneneeBa. 3akoH [lanbToHa

["a3o0BBIe 3aKO0HBI. M30mponeccsl B AEaIbHOM Ira3e ¢ NOCTOSIHHBIM KOJIUYECTBOM
BEILECTBA: U30T€pMa, U30X0pa, n300apa

TexHuueckre yCTponucTBa: TEPMOMETP, OapoMeTp

[IpakTuueckue paboTel. M3mepeHue Macchl BO3JyXa B KIACCHOM KOMHAaTe.
HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO rasza
OCHOBbI TEPMOJIUHAMMUKHN

Tepmonnnamuueckas cucreMma. BHyTpeHHsIs 3HEPTUs TEPMOJMHAMUYECKON CUCTEMBI
U criocoObl €€ U3MEHEHUS

KonumdecTBo TemnoTel 1 paboTa. BHYTpeHHSS SHEPTUs OTHOATOMHOTO HI€ATEHOTO
rasa

Buapl tenonepenayun: TEIIONPOBOIHOCTh, KOHBEKIUA, U3Iy4YeHUE. TEeII0eMKOCTh
Tena. YJenabHas TEIUIOEMKOCTh BellecTBa. Pacuer KoJnMyecTBa TEIUIOTHI MpHU



TerJIonepeaye

[IepBblii 3aKOH TepMOAUHAMHUKU. [[pUMEHEHNE TEPBOrO 3aKOHA TEPMOJUHAMHUKHU K
u3onpoieccam. ['padudeckas naTepnperanusi padoTh Ta3a

TennoBeie Mammubl. [IpuHIMIBI OEHCTBUS TerIOBBIX MamuH. [IpeoOpa3zoBaHus
DHEPTUU B TEIUIOBBIX MammHax. Koaddunuent moneznoro aeiicteus (namnee - KIT)
termnoBoi MamuHkbl. [{ukn Kapnao u ero KII/]

Bropoii 3akon TepmoauHaMmuku. HeoOpaTuMocTh mpoiieccoB B mpupoze. TerninoBbie
JIBUTATEJIH. DKOJIOTHUYECKUE POOIEMBbI TEIIIOIHEPTE€TUKHU

TexHuueckue  yCTpOWCTBAa:  JBHUraTeldb BHYTPEHHErO0  CropaHusi, OBITOBOM
XOJIOAWIBHUK, KOHAUIMOHED

[TpakTuueckue padotel. U3MepeHue yaenbHON TeMI0EMKOCTH

AT'PEI'ATHBIE COCTOSHUSA BEHIECTBA. ®A30BbIE ITEPEXO/IbI
[TapooOpa3zoBanue u KoHjaeHcalus. VcrnapeHue u KuneHue. YeabHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUS

AOcCoIIOTHas! ¥ OTHOCUTENIbHAS BIAXXHOCTh Bo3ayxa. HachleHHbIi map

Tepnoe Tteno. Kpucrammuyeckue u amopdHble Tena. AHHM30TPONHS CBOWCTB
kpuctaiuioB. XKunkue kpuctaiibl. CoBpeMEHHbIE MaTepHUaIbl

[InaBneHue U KpUcTaUIM3anus. Y ieapHas TeroTa rmiasiaeHus. Cyonumanus
VYpaBHeHue TerioBoro dajsaHca

TexHuyeckue yCTpPOMCTBA: TUTPOMETP U TICUXPOMETP, KaJOpPUMETpP, TEXHOJIOTHMHU
MOJYYEHUsS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCJE€ HAHOMATepUAJIOB, U
HAHOTEXHOJIOTUHU

[IpakTueckue padoTel. I3MepeHre BIa)KHOCTH BO3/1yXa

QJIEKTPOAUHAMUKA

IQJIEKTPOCTATHUKA

DnekTpu3aius Teil. DNeKTpUYecKui 3aps. JIBa Buaa 3JIeKTpPUUECKUX 3apsJI0B
[IpoBOAHUKH, TUDIEKTPUKHU U MOTYTIPOBOHUKHU

3aKOH COXpaHEHUs JIEKTPUUYECKOT0 3aps/ia

B3aumoneiictBue 3apsinoB. 3akod Kynona

Onektpuyeckoe 1nosie.  HampsbkeHHOCTh  anekTpudeckoro  mojsi.  [IpuHnmn
cynepno3uuuu. JIMHUM HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIS

Pabota cun anexktpocratudeckoro nojis. [lorennuan. Pa3HOCTh MOTEHIIMATIOB
[IpoBOAHUKH U AUIIEKTPUKH B IOCTOSTHHOM DJIEKTPUUYECKOM MoJie. Jludnekrpuueckas
MIPOHUIIAEMOCTD

DnekTpoeMKocTh.  KoHaeHcatop.  DIEKTpOEMKOCTh  IUIOCKOTO  KOHAEHCATopa.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa

TexHuyeckue yCcTpoicTBa: AIEKTPOCKOIL, SIIEKTPOMETP, JJIEKTPOCTATUUECKAS 3aIIIUTA,
3a3eMJICHHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYUHBIN PUHTEP
[Ipaktrueckue paboThl. Mi3aMepeHue 3JIeKTpOEeMKOCTH KOHIEHCATOpa
MNOCTOSIHHBINA DJEKTPUUYECKHM TOK. TOKHM B PA3JMYHBIX
CPEJAX

VYcnoBust CyniecTBOBaHUSI OCTOSIHHOTO 3JIEKTPUYECKOro Toka. MICTOUHMKH TOKa.
Cuina toka. [TocTossHHBINM TOK

Hanpsoxenue. 3akon OMa 11 yyacTka HEnu



DIIEKTPUYECKOE CONPOTUBIIEHUE. Y IEJIbBHOE CONPOTHUBIICHUE BEIIECTBA
[TocnenoBaTenpHOE, apaLIeIbHOE, CMEMIAHHOE COEIMHEHUE TPOBOHUKOB

PaGoTa snextpuyeckoro Toka. 3akoH [[xoys - Jlenia

MOIHOCTB ANEKTPUUYECKOTO TOKA

OnextpoaBmwxkymias cuia (panee - 9JIC) u BHyTpeHHEE CONPOTHUBICHUE HWCTOYHHMKA
Toka. 3akoH Oma i nojgHoW (3aMKHYTOH) 3nekTpuyeckodl wnenu. Koportkoe
3aMbIKAHUE

DNEeKTpOHHAsT MPOBOAUMOCTH TBEPABIX METALIOB. 3aBUCUMOCTb COINPOTHUBIICHUS
METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb

DIEeKTpUUECKUN TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

[ToympoBoauuku. CoOCTBEHHAS ¥ PUMECHAS POBOIUMOCTD TTOJTYITPOBOTHUKOB.
CoiicTBa p-n nepexoja. [lomynpoBogHIKOBEIE TPUOOPHI

ONEeKTpUYECKUA TOK B  JJIEKTPOJIUTaX.  JJIEKTPOJIUTHYECKAS  JUCCOLIMAIIUS.
DneKkTponn3

DNeKTpUYeCKUd TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOATENIbHBIN pa3ps/Il.
PaznuuHbie TUIIBI CAMOCTOSTENBLHOTO pa3psaa. Monnus. [lnazma

TexHuueckue yCTpPOMCTBA: aMIepMETp, BOJBTMETpP, PEOCTaT, HWCTOYHUKHU TOKA,
ANIEKTPOHArpeBaTEIbHBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBJICHUSI,  BAaKyyMHBIA  JAMOJ,  TEPMHUCTOpPbl U  (POTOPE3UCTOPHI,
MOJYTIPOBOJHUKOBBIN JTMO/I, TaJIbBAHUKA

[IpakTueckue padotel. U3yueHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue D/IC nucTouHUKa TOKa U €ro BHYTPEHHETO conpoTuBiIeHus. Habmonenue
ANEKTPOJIN3A.

QJIEKTPOANHAMUKA

MATHUTHOE IOJIE. QJJIEKTPOMAT'HUTHAS UHAYKIUA

ITocrosiHHBIE MarHUTHL. B3auMoaerncTBruE NOCTOSIHHBIX MArHUTOB

MaruautHoe nosie. Bektop marautHOM nHAyKumu. [IpuHuun cynepriosuuuu. Jlnanu
MarHuTHOM HMHAYKIWU. KapTWHa JMHUM MAarHUTHOW HMHAYKIMHA TOJS MOCTOSIHHBIX
MarHuTOB

MarauTtHoe MoJjie MPOBOJHUKA C TOKOM. KapTuHa NWHUHN MO JJIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM. ONBIT
Opcrena. BzaumopaencTBre NpoBOJHUKOB C TOKOM

Cuiia AMriepa, ee MOJlyJIb U HallpaBJICHUE

Cuna JlopeHiia, ee MOy/b U HampaBlieHUE. J[BM)KEHUE 3apsKEHHOW YaCTHIIHI B
OJIHOPOJHOM MarHuTHOM 1osie. Pabora cuibl JlopeHiia

SIBiieHME 2IIEKTPOMATHUTHON MHIAYKIINU

[ToTok BEKTOpa MArHUTHOM MHIYKLAH

OC unaykuuu. 3aKoH 3JIEKTpOMarHuTHON nHaykuuu dapanes

BuxpeBoe anekrpuueckoe nosne. 3/C MHAYKINUHA B MPOBOJHUKE, JBHKYLIEMCS
MOCTYIATEIBHO B OJJHOPOJHOM MarHMTHOM IOJIE

[TpaBuno Jlenua

NunyktuBHOCTG. SIBNIeHne caMonHaykuuu. J/]C camonHayKuu

DHEpPrusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM

DNEeKTPOMArHUTHOE TMOJIE



Texauueckue YCTPOMCTBA: MTOCTOSIHHBIE MarHuThl, AIEKTPOMArHMTHI,
ANEKTPOABUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTHUIL, UHIYKIIMOHHAS [1€Yb
[Ipaktuueckue paboThl. V3yuyeHne MarHUTHOTOIOJIS KATyIIKA C TOKOM.
HccnenoBanue AeMCTBUS MMOCTOSSHHOTO MAarHWTa Ha paMKy ¢ TOkoM. MccienoBanue
SBJICHHSI DJIEKTPOMArHUTHOM MHAYKIUU

KOJIEBAHUSA U BOJIHBI

MEXAHUYECKUE U QJIEKTPOMAT'HUTHBIE KOJIEBAHUSA
Konebarenbnas cucrema. CBoOOmHBIE KoJieOaHUsl. ['apMoHHMUYeckue KoiaeOaHus.
[lepuon, yactora, aMruTyAa u (haza konedaHui

[IpyxvHHBIA MagTHUK. MaTeMaTn4eCKui MasiTHUK

VYpaBHeHue TrapMOHWYECKUX KosieOaHud. KuHemarnueckoe U JAMHAMUYECKOE
oIMcaHue Ko1e0aTeIbHOro ABMKCHUS

[TpeBpamienre »HEprUM MNpU TapMOHMYECKUX KojeOaHusX. CBA3b aMIUIUTYbI
KoJeOaHUN HCXOAHOM BEIMYHMHBI C aMIUIUTyJaMH KojeOaHul ee CKOpPOCTH U
YCKOPEHUS

Konebarenbubiii KOHTYp. CBOOOJHBIE JIEKTPOMArHUTHBIE KOJICOAHUS B UJI€AIbBHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOrUsa MEXIy MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
kosnebanusimu. Gopmyna Tomcona

3aKOH COXpaHEHUs SHEPTUH B UI€aIbHOM KOJ1e0aTeIbHOM KOHTYpE

BoiHyX/1eHHbIE MexaHudeckue kosneOanusd. Pesonanc. Pe3oHaHcHas KpuBas.
BbIHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMsI.

[lepemennsbIi Tok. CHHYCOMIAIBHBIN EPEMEHHBIN TOK.

MoniHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U JEHUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA
U HanpsDKEHUS

Tpancdopmarop. IIponsBoacTBo, nepenadya U moTpedIeHNE dIEKTPUIECKON SHEPTHH.
DKOJIOTUYECKHE PHUCKM MpU TNPOU3BOJACTBE AJIEKTpHuecKod sHepruu. KynbsTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU

Texnuueckue  ycTpomcTBa:  cedicMorpad, dDIEKTPUYECKHM  3BOHOK,  JIMHHUH
ANIEKTpoIepeaayd

[Ipaktuueckue padoThl. MccnenoBanue 3aBUCMMOCTH NEPUOJA MaJIbIX KOJEOAHHIM
rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchl Tpy3a. MccienoBanne nepeMeHHOro Toka B
LEMH U3 TTOCJIEN0BATENBHO COETMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOPA
MEXAHNYECKUNE U SJIEKTPOMATHUTHBIE BOJIHBI

Mexanndyeckne  BOJIHBI,  ycioBHs — pacmpoctpaHeHusa.  llepuon.  CkopocTthb
pacnpoCTpaHEHUs U JJIMHA BOJIHBL. [lonepedHble 1 MpoA0IbHbIE BOJIHBI
HNuTtepdepenius u qiudppaxiys MEXaHUIECKUX BOJIH

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3Byka
DJEKTPOMAarHUTHHIE BOJIHBL. YCJIOBHS M3JIY4YEHHs] DJIEKTPOMArHUTHBIX  BOJIH.
B3aumHuas opuenTanus BekTopoB E, B 1 B 2JIEKTpPOMarHuTHOM BOJIHE B BaKyyMe
CBolicTBa D3JIEKTPOMATHUTHBIX BOJIH: OTPaXEHHE, NPEJOMIICHUE, MOJSpU3aLMs,
mudpakiys, uareppepentus. CKOpocTh AMEKTPOMATHUTHBIX BOJH

[[Ixana 31eKTpOMarHUTHBIX BOJIH. [[pMEHEHNE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY

[IpyHUMIIBI  paguoCBsA3M M TeleBHACHMs. Panvonokanusa. OIJIEKTPOMAarHUTHOE



3arpsi3HEHUE OKPYKAOLIEN CPEIb

TexHuyeckue  yCTpOMCTBA:  MY3bIKaJIbHBIE  MHCTPYMEHTHI,  YJIbTPa3BYyKOBasd
JUMArHoCTUKa B TEXHUKE W MEIULMHE, pajap, paJuONpHUEMHHUK, TEIEBU30D, AHTCHHA,
tenedon, CBU-neun

OIITUKA

[IpssmMonMHENHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHOM cpene. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsl cBeTa. [locTpoeHne n300pakeHuii B IIIOCKOM
3epKajie

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

[lonHoe BHYTpeHHee oTpaxkeHue. lIpenenpHbIi yroa TMOJMHOTO BHYTPEHHETO
OTpaKEHUs

Hucnepcus cBera. CnoxHbIi coctas Oenoro cera. LBer

Cobupatonie u paccenBaromue JuH3bl. ToHkasd nuH3a. DOKyCHOE paccTOsHUE U
ONTUYeCKasi cujia TOHKOW JnH3bI. [locTpoeHne m3o0paxeHuid B cOOMpAIOUINX U
paccenBarommx JauH3ax. opmyiia TOHKOM JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JTMH301
[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH

Nutepdepenius  cBera. KorepeHTHble  HCTOYHHMKU. Y CIOBHS — HAOJIOJICHUS
MaKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KAPTUHE OT ABYX CHH(Aa3HBIX
KOT€PEHTHBIX HCTOYHUKOB

Hudpaxuus cBera. JudpakuroHHas penieTka. YcClIoBUE HAOMIOACHUS TJIaBHBIX
MakCHUMyMOB TIpU TMaJ€HUM MOHOXPOMATHUYECKOTO CBeTa Ha JUPPAKIUOHHYIO
peLIeTKy

[Tomsapu3zanus cBeta

TexHuueckue ycTpoWCTBa: OYKH, Jymna, (oToarmnapar, NPOeKIMOHHBIA anmnapar,
MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PAKIIUOHHAS PELIETKA, MOJIIPOU]
[Ipaktnueckne pabotel. M3mepenue mokazarenss mnpenomiieHus. HccnenoBanue
CBOMCTB M300pakeHuM B nuH3ax. Habnrogenue qucnepcun cBeTa

3JEMEHTBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

I'panuubl  NPUMEHMMOCTM  KJIACCMYECKOW  MexaHuku. Iloctynatel  Teopuu
OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe, IPUHLUI
OTHOCHUTEJIBHOCTH DUHINITEeIHA

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKPALLEHUE JJIMHBI
DHeprusi ¥ UMIYyJbC CBOOOIHON YaCTUILIbI

CBsi3b Macchl C PHEprued W HMMIYJIBCOM CBOOOJIHOM YacTHIlbl. DHEPrus MOKOS
CBOOO/THOM YaCTHUIIBI

KBAHTOBAS ®U3UKA

3JEMEHTBI KBAHTOBOM ONITUKH

®otonsl. ®opmyna Ilnanka cBs3u sHeprun GOTOHA C €T0 YACTOTOW. DHEPrust u
UMIYJIbC POTOHA

OtkpeiTe u wuccnegoBanue ¢dotoddpdekra. Onbitel A.I'. CroneroBa. 3aKoHBI
dboTordpdekta

VYpasaenue Diinmreiina 11 potorddekra. "Kpacuas rpanuna” porosddexra
Hasnenue ceera. OnbiTel I1.H. JleOenena



XUMHUYECKOe IeCTBUE CBETA

Texnuueckue ycrpoiicTBa: (oTOdIEMEHT, (HOTOJATUMK, COJIHEUHas Oatapes,
CBETOIMON

CTPOEHHUE ATOMA

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo uccieoBaHUIO CTPOSHUS aTOMa.
[InanerapHast MOZIE€NIb aTOMa

[Toctynatet bopa. U3nydenue u mornomeHue (OTOHOB IMPH TMEPEXOAE aToMa C
OIHOTO YPOBHSI 3HEpruM Ha Apyrou. Buabel cnektpoB. CHEKTp YpOBHEW 3HEpruu
aToma BOJOpoJa

BosiHoBbIE cBoiicTBa uactuill. Bomubl ge bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
nyanusMm. JJudpakius 351eKTpoHOB Ha KpUCTaILIaxX

CrioHTaHHOE U BBIHYKJICHHOE U3Iy4eHHE. Y CTPONCTBO M NPUHLUI paboOTHI Jiazepa
TexHuyeckue ycTpoilcTBa: ClieKTpasIbHbIN aHaNIN3 (CIEKTPOCKO), J1a3ep, KBAHTOBBIM
KOMIIBIOTED

[TpakTryeckue padotsl. HabmoaeHne MMHeNYaToro cekTpa

ATOMHOE APO

MeTto1b1 HaOMIOAEHUS U PETUCTPALIUN JIEMEHTAPHBIX YaCTHII

OTtkpbiTHe paanoakTuBHOCTH. OmbiTel Pezepdopna mo ompeaesieHUI0 cocTaBa
paanoakTUBHOTrO u3nyudeHus. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHus. Biausaue
PaaMOaKTUBHOCTU HA KWBBIE OPTaHU3MBI

OTtkpeiTHE TTPOTOHA U HeWTpoHa. HykimonHas mozens siapa [eiizenOepra - MIBaneHKo.
3apsin saapa. MaccoBoe uncio siapa. M3orornsl

Anbha-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaj. ['amma-uznyuyeHue.
3aKOoH paAuo0aKTUBHOTO pacriajia

DHeprus cBsi3U HYKJIOHOB B sizipe. SnepHble cuiibl. Jlepext maccsl sapa

Snepnsbie peakuun. [lenenue u CUHTE3 e

Anepubiit peaktop. Tepmosinepusiii cuaTe3. [Ipo0iaemMbl U MEPCIEKTUBHI SIIEPHOM
HHEPreTUKHU. DKOJIOTHYECKUE aCIIEKTHI IAEPHON SHEPTEeTUKH

DJneMeHTapHbIe YaCTHULBI. OTtkpbITHE MTO3UTPOHA. OyHIaMEHTAIbHBIE
B3aMMO/JICUCTBUSA

TexHuyeckue ycTporuCcTBa: T03UMETP, Kamepa BruiibcoHa, SAEpHBIN pEaKTOp, aTOMHAs
oomba

[TpakTiueckue padotel. cciaenoBanue TpekoB 4acTuil (0 TOTOBBIM (hoTorpadusim)
JIEMEHTBI ACTPO®PU3NKHN

Bun 3Be3nnoro ne6a. Co3pe3aus, sipkue 3B€3/bl, IUTAHETHI, UX BUIUMOE JBUKEHUE
Conneunas cucrema. [Imanersl 3eMHOM rpynnsl. [[1aHETBI-TUTaHTBI M UX CITyTHHKH,
KapJIMKOBBbIE TUIaHeThl. Masble Tena COTHEYHON CUCTEMBI

Connue, porochepa u armocdepa. ComHeuHass akTUBHOCTh

Nctounuk sneprumn CoJiHIa U 3BE3]]

3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca, CBETUMOCTb, paanuycC, TEMIIEpaTypa,
UX B3aUMOCBA3b. /[narpamma "cnekTpanabHbIid KJIacC - CBETUMOCTb''. 3BE3/bl TJIABHOU
MOCJEA0BATEIbHOCTU. 3aBUCHUMOCTh ''Macca - CBETUMOCTH" Il 3B€3/ TJIABHOM
IIOCJIEIOBATEIbHOCTH

BuyTtpennee ctpoeHue 3Be31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOKIECHUU U



sBOOIMH COJIHIIA Y 3B€3[. DTalbl KU3HU 3BE3]]

Mneunsiit  Ilyte - Hama [amaktuka. ChoupanbHas CTpyKTypa [anakTuku,
pacnpeneneHue 3Be31, raza u neuid. [lonoxenue u nemwxenne ConHua B ['amakTuke.
[Tnockas u chepudeckas moacucTeMsl [ atakTHku

Tunbl ramakTuk. Paguoranaktuky u kBazapsl. YUepHbIE AbIPHI B iApax TATAKTHK
Bcenennas. Paciimpenne Beenennoit. 3akon Xa06:a. Paz0eranue ranaktuk. Bospact
u paauyc Bcenennoi, Teopusa boisbioro B3psiBa. Mojaenb "ropsiueit Beenennon".
PenukToBoe n3mydyeHue

Macmrabnast cTpyktypa Bcenennoit. Meraramaktuka. Hepemenasie mpo06ieMbl
aCTPOHOMUU



6. TEMATUYECKOE IINTAHUPOBAHUE

Ha u3ydenne 6azoBoit nucimmuimabl «Puszuka» orBoautcs 108 waca B 1 cemectpe: — 56 yacoB mpakTUUeCKuX 3aHATHH, 48
qaca CaMOCTOSITEIbHON paOboTh U 4 yaca Ha MPOMEKYTOYHYIO aTTECTAINIO (3a4ET C OIICHKOM).

Ounas popma

HaunmeHnoBanue KonuvecTBo yacos JJIEKTPOHHBIE D®opMBbI 1 METOAbI
Nen/m  pa3gesioB u  TeMm (mugposbie) KOHTPOJIs U
MPOrpaMMBblI Jlek CP Ip. o0pa3oBarteJIbHbIC OLICHKH
st pecypcsl pe3yJbTarta
o0y4eHus
Pa3nea 1. DU3UKA U METOAbl HAYYHOI'O IIO3HAHMUSA
4 Kontposnbhbie
1.1 dum3rka W METOJBI 2 https://profspo.ru/ BOIIPOCHI
HAyYHOTO TIO3HAHHUS https://resh.edu.ru/ TectupoBanue
IIpodeccnonaabHO
OPMEHTHPOBAHHOE
cojepKaHue:
3HauCHHE H3YYECHUS
buzuku JUTS
OyyImux
HSKOHOMHCTOB
Hroro no pasneny
Pa3znen 2. MEXAHUKA
https://profspo.ru/ KonTponsHbie
2.1 Kunematrka 2 4 https://resh.edu.ru/ BOTIPOCHI
TectupoBanue

Perenue 3amau



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

2.2 Jlnnamuka 2 2 https://profspo.ru/ KontposmsHbIe
https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
Pemenne 3anau
2 KoHnTponbHas
3aKOHBI COXpAHCHUS 2 https://profspo.ru/ pabora
2.3 B MEXaHHKE https://resh.edu.ru/ KontponsHbie
BOITPOCHI
TectupoBanue
Pemenue 3agau
Pedepar
Hroro no pasneiny
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
OCHOBBI https://profspo.ru/ KonTposnbHbie
3.1 MOJICKYJIIPHO- 2 4 https://resh.edu.ru/ BOIIPOCHI
KUHETUYECKON TectupoBanue
TEOpUHU Pemenue 3agau
https://profspo.ru/ KoHTpobHbIC
3.2 OCHOBBI 2 2 https://resh.edu.ru/ BOIIPOCHI
TEPMOAVUHAMUKH TectupoBanue
Pemenue 3anau
ArperatHbie 4 https://profspo.ru/ KoHTposbHbIe
3.3 COCTOSIHUS BEILIECTBA. 2 https://resh.edu.ru/ BOIIPOCHI
@Pa30BbI€ MEPEXOBI TectupoBanue
KonTponpHas
pabota Pedepar
Hroro no pazgeny

Paszpen 4. JIEKTPOANHAMUKA



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/ KoHTponbHbIC
4.1 DJeKTpoCcTaTHKA https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
Pemenue 3agau
4.2 [TocTosgsHHBII https://profspo.ru/ KonTpompHas
DIIEKTPUUECKUN  TOK. https.//resh.edu.ru/ pabota
TokM B pa3sIM4HBIX KonTposnbHbie
cpenax BOIIPOCHI
Hroro no pazneny
Pazgen 5. QJIEKTPOIUMHAMUKA
https://profspo.ru/ KonTpompHas
MarauTHoe ToJIe. https://resh.edu.ru/ paboTa
1.1 DneKTpoMarHuTHas KoHntposbHbie
WHTYKITUS BOIIPOCHI
TectupoBanue
Pemrenue 3agau
Pedepar
Hrtoro no pazgeny
Pa3znen 6. KOJIEBAHUSA U BOJIHbBI
Mexanuueckue U https://profspo.ru/ KonTponsHbie
2.1 3JIEKTPOMArHUTHBIC https://resh.edu.ru/ BOIIPOCHI
KoseOaHus TectupoBanue
Pemenue 3agau
MexaHu4ecKue u https://profspo.ru/ KoHTposbHbIe
2.2 SIIEKTPOMATHUTHEIE https://resh.edu.ru/ BOIPOCHI
BOJIHBI TectupoBanue
Pemenue 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/

4 https://profspo.ru/ KontponbHas
https://resh.edu.ru/ paboTa
2.3 Ontuka 2 KoHTponbHbIe
BOITPOCHI
TectupoBanue
Pemenue 3anau
Pedepar
Hroro no pazneny
Pa3zaen 7. OCHOBBI CIHIEHUAJIBHOU TEOPUU OTHOCUTEJBHOCTHU
3.1 OCHOBBI CHICITHATBHOU 4 4 https://profspo.ru/ KoHnTponbHas
TCOPHUH https://resh.edu.ru/ paboTa
OTHOCUTEJIbHOCTH KonTposnbHbie
BOITPOCHI
Hroro no pasneiny
Pa3znen 8. KBAHTOBASI ®U3UKA
DneMeHTbl KBAaHTOBOM https://profspo.ru/ KonTposnbsHbie
4.1 OIITUKHU 2 2 https://resh.edu.ru/ BOIIPOCHI
TectupoBanue
Pemrenue 3amau
https://profspo.ru/ KoHTposbHbIC
4.2 CrpoeHue aToma 2 2 https://resh.edu.ru/ BOTIPOCHI
TectupoBanue

25



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 pazgeny
Paznen 9. JJIEMEHTBI ACTPOHOMHUU ¢
ACTPO®U3UKHU
2 https://profspo.ru/ Kontponbhas
5.1 DEMEHTHI 4 https://resh.edu.ru/ pabora
aCTPOHOMUU u KoHntposnbHbie
acTpou3uku BOIIPOCHI
TectupoBanue
Pedepar
Hroro no pazneny
Pa3nen 10. OBOBINAIOIIEE ITIOBTOPEHUE
4 https://profspo.ru/ KonTponsHoe
6.1 Oo6o0mTaroree 6 https://resh.edu.ru/ TECTUPOBAHUE
[IOBTOPEHUE KonTtponbnslii cpes
3HaHUU
Hroro no pasneiny
Htoro 3a cemecTp 48 56
dopma MIPOMEKYTOUHOM
aTTeCcTaly: 3aueT ¢ OLEHKON
OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME



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

3aouHas popma

HaunmenoBanme KoauyecTBo yacos JJIEKTPOHHBIE D®opMbI B METOABI
Nen/m  pa3gesioB U TeM (mugposbie) KOHTPOJISI "
NPOrpamMMbl Becer| CP K/p Ip. o0Opa3oBarteJibHbIC OlleHKH
0 pecypchbl pe3yJabTarTa
o0yueHust
Pa3nea 1. DU3UKA U METOJAbl HAYYHOI'O IIO3HAHMUSA
KoHnTponbHbIe
1.1 ®dusznka ©W MeTOmpI https://profspo.ru/ BOITPOCHI
HAY4HOTO IIO3HAHMS https://resh.edu.ru/ TectupoBanue
IIpogeccuonaibHo
OPHEHTHPOBAHHOE
coJep KaHue:
3HAaYeHUE U3yYECHUS
117637097 JUIS
Oy ymux
HSKOHOMHCTOB
Hroro no pasneiny
Pa3znen 2. MEXAHUKA
https://profspo.ru/ KonTpomsHbie
2.1 Kunemartuka 2 https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
Pemenue 3anau
2.2 JuHamuka 1 https://profspo.ru/ KonTpossHbIe
https://resh.edu.ru/ BOTIPOCHI
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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 3amau
KoHntposnbHas
3aKOHBI COXpAHCHUS https://profspo.ru/ pabora
2.3 B MCXaHHKE 1 https://resh.edu.ru/ KonTponsHbIe
BOITPOCHI
TectupoBanue
Pewenue 3anau
Pedepar
Hroro no pasznemy 1
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI https://profspo.ru/ KonTposnbsHbie
3.1 MOJICKYJIIPHO- https://resh.edu.ru/ BOIIPOCHI
KUHETHYECKON TectupoBanue
TEOpUHU Pemenue 3agau
https://profspo.ru/ KonTposnsHbIe
3.2 OcCHOBEBI https://resh.edu.ru/ BOTIPOCHI
TEPMOAMHAMUKU TectupoBanue
Pemenue 3agau
ArperatHbie https://profspo.ru/ KoHTposbHbIC
3.3 COCTOSIHUS BEILIECTBA. https://resh.edu.ru/ BOIIPOCHI
@da30BbIE TTEPEXOBI TectupoBanue
KoHntpoibHas
pabota Pedepar

Hroro no paszneiny

Paznea 4. JIEKTPOANHAMUKA

28



https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
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https://profspo.ru/ KonTtponbHbIe
4.1 DJeKTpoCcTaTHKA https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
Pemienue 3agau
4.2 [TocTosgsHHBII https://profspo.ru/ KonTponsHas
DIIEKTPUUECKUN  TOK. https.//resh.edu.ru/ pabota
TokM B pa3sIM4HBIX KonTponbHble
cpenax BOTIPOCHI
Hroro no pazneny
Pazgen 5. QJIEKTPOIUMHAMUKA
https://profspo.ru/ KonTpopHas
MarauTHoe ToJIe. https://resh.edu.ru/ pabota
1.1 DneKTpoMarHuTHas Kontponbhbie
WHTYKITUS BOTIPOCHI
TectupoBanue
Pemenue 3agau
Pedepar
Hroro no pasneiny
Pa3znen 6. KOJIEBAHUS U BOJIHbBI
Mexanuueckue U https://profspo.ru/ KouTpoibHbie
2.1 3JIEKTPOMArHUTHBIC https://resh.edu.ru/ BOIIPOCHI
KoseOaHus TectupoBaHnue
Pemenue 3agau
MexaHu4ecKue u https://profspo.ru/ KoHTpoabHbIe
2.2 SIIEKTPOMATHUTHEIE https://resh.edu.ru/ BOIIPOCHI
BOJIHBI TectupoBanue
Pemienue 3agau
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https://profspo.ru/ KonTpomsHas
https://resh.edu.ru/ paboTa
2.3 Ontuka 2 KoHTponbHbIe
BOITPOCHI
TectupoBanue
Pemenue 3anau
Pedepar
Htoro mo pazneny 6
Pa3zaen 7. OCHOBBI CHELHIUAJIBHOU TEOPUU OTHOCUTEJBHOCTHU
3.1 OCHOBBI CHICITHATBHOU 2 1 1 https://profspo.ru/ KoHnTponbHas
TCOPUHU https://resh.edu.ru/ pabota
OTHOCUTEJIbHOCTH KonTposnbHbie
BOITPOCHI
Hroro no pazneny 2 1 1
Pa3znen 8. KBAHTOBASA ®U3UKA
DJIEMEHTHI KBAHTOBOM https://profspo.ru/ KonTposnbsHbie
4.1 ONTHKH 2 https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
Pemrenue 3amau
https://profspo.ru/ KoHTtposbHbIe
4.2 Crpoenue aToma 2 https://resh.edu.ru/ BOTIPOCHI
TectupoBanue
1 https://profspo.ru/ KonTponsHast
https://resh.edu.ru/ pabora
4.3 AToMHOE S1pO KouTpomnbHbie
BOITPOCHI
TectupoBanue
Pemenue 3agau
Pedepar
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Hroro no paznerny 6 1
Paznen 9. JJIEMEHTBI ACTPOHOMUU W
ACTPO®U3UKHU
https://profspo.ru/ KonTtpomnpHast
5.1 DJIeMEHTBI 4 https://resh.edu.ru/ pabora
aCTpPOHOMUU 51 KoHTpomnbHbIe
acTpo(U3UKU BOIIPOCHI
TectupoBanue
Pedepar
Hroro no pazneny 4
Pa3nen 10. OBOBIIAIOIIEE IOBTOPEHUE
https://profspo.ru/ KonTtpomsHOE
6.1 Oo6o0mIaroree https://resh.edu.ru/ TECTUPOBAHUE
IIOBTOPEHHUE KoHTposbHbIl cpe3
3HAaHUU
Hroro no paszneiny
Hroro 3a cemecTp 32 4
dopma IIPOMEKYTOUYHOU
aTTeCTalllK: 3a4€eT C OLIEHKOM
OBIIIEE KOJIMYECTBO| 36 (32+4)
YACOB I1O ITPOT'PAMME
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7. YYHEBHO-METOANYECKOE N MATEPHUAJIBHO-TEXHUYECKOE
OBECHEYEHUEIIPOT PAMMBI YYEFHOM JUCIUILJINHBI
7.1 YYEBHO-METOJINYECKOE OBECIIEHEHHE

Oos13aTenibHAsA JIMTEPATYpa:

1. IllypeimeBa H.C., Baxeesckas H.E., Mcaes H.A. u np./ ®usuka: 0a30BbIil
YpOBEHBb: yUE€OHMK JUIi 00pa30BaTeIbHBIX OpTaHHW3aIfi, peaTn3yINInX
o0Opa3oBaTenbHbIC MPOTPAMMBI CPEIHETO MPOQECCHOHATBHOTO oOpa3oBaHUs; 1-¢
uznanue Mocksa: IIpocsemienue, 2024. —418 c¢. — ISBN 978-5-09-107580-9. —
TexkcT : 3MeKTpOHHBIA // DNEKTPOHHBIA pecypc HUPPOBOM 00pa3oBaTEIbHON
CpeIbl CIIO PROFob6pa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/139411

JlonoTHUTe/ILHAS JTUTEpPaTypa:

2. Ilypemmesa H.C., Baxeeckas H.E., Hcaes [I.A., B. M. Uapyrun / ®usuka:
0a30BBIi ypOBEHB: IMPAaKTUKyM II0 pEIICHUI0 3a7ad : ydeOHoe mocobue,
pa3paboTaHHOE B KOMILIEKTE ¢ YYeOHMKOM JiJisi 0Opa3oBaTEIbHBIX OpraHU3allni,
peaM3yIonmx 00pa30oBaTEbHBIC IMPOTPAMMBl CPETHETO TPOGECCHOHATBEHOTO
oOpazoBanus . — Mocksa : [IpocBemenue, 2024. — 240 ¢. — ISBN 978-5-09-
113685-2. — Tekcr : SIEKTPOHHBIA // DJEKTPOHHBIM pecypc UGPOBOH
obpazoBatensHoit cpeast CIIO PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/139412

HNHTepHeT-pecypcesbi:

1. Poccwiickas snekTpoHHas mmkosna https://resh.edu.ru/

2. DOnexrponnslii pecypc PROFo6paszoBanue https://profspo.ru/

7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Peanuzanmst mporpammbl - 0011€00pa3oBaTeibHON  y4€OHON — AMCHUTIIIMHBI
«®Pusuka» OcCyulecTBiseTcss B yuyeOHOM KaOWHETe MaTeMaTHYeCKux M
€CTECTBEHHOHAYYHBIX TUCIMIUIMH B KOTOPOM €CTh BO3MOXKHOCTH MPOBOJHTH
3aHATHS, TPYNIOBbIE M WHIWBUIYadbHbIC KOHCYIbTAIlMU, TEKYIIUH KOHTPOJb U
IPOMEXYTOUHYIO aTTeCTallUlI0 Kak B TPAJUIMOHHON ¢opMe, Tak HU ¢
UCIIOJIb30BAHUEM HWHTEPAKTUBHBIX TEXHOJOTUA W PA3JIMYHBIX 0Opa30BaATEIbHBIX
METOIHK.

[lepeuens 060pyI0BaHUS 1 OOBEKTOB JJIsi IPOBEACHMS 3aHATHI:

Cron ang npenogasarens — 1 mr.;

Cryn nns npenonasatens — 1 mr.;

Crounbl A cTyaeHToB — 16 miT.;

Crynbst 1151 CTYA€HTOB — 32 1IT.

Jlocka knaccHas — 1 mt.;

Bemanku — 2 mr.;

[xad ansg kaur — 1 mr.;

NmeroTest Takke ydeOHbIe ayIUTOPUU IS CAMOCTOSITEIbHOM pab0Thl, KAOWHETHI
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JUISL  TIPOBEJCHHUS MPAKTUYECKUX 3aHATUH, OCHAIIEHHbIE O000pYyJOBaHUEM
TEXHUYECKUMU CpEACTBAaMU OOYyYECHHS ¢ MaTepuajaMd, YYUTHIBAIOIIUMHA
tpedoBanust GI'OC COO u OI'OC CIIO.

[Tomemenuss ~ KaOWHETOB  YIOBJIETBOPSIOT  TpeOOBaHUAM CanutapHo-
snuAeMuonornuyeckux mpaswii ¥ HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAILlEHO O00OpYyJIOBaHHWEM, B TOM YHCIE CIECIHAIM3UPOBAHHON y4eOHOMU
MeOeIbI0 M CpeCTBaMU OOYUICHHUS, TOCTATOYHBIMH JIJIs1 BBITIOJTHEHUST TPeOOBaHMIA
K YPOBHIO MTOJATOTOBKU O0YYarOIINXCS.

[Ipu mpoBemeHMHM 3aHATHNW WCIOIB3YETCSA DJICKTPOHHBIA pecypc muPOBOH
oOpazoBarensHOU cpenbl «PROFoOpa3oBanme» u 2IeKTpOHHBIE 00pa30BaTEIIbHBIE
pecypcel Hayunoii 6ubmmorexu Y.

JlocTynm K KOHTEHTY M CEpBHCaM Ha »JJEKTPOHHOM pecypce HHu(PpoBoOi
obOpazoBarensHoil  cpenpl  CIIO  PROFoOpazoBanue mnpenocrtaBisieTcss B
COOTBETCTBHH C ycioBUsIMU noanucku JAI'Y depes nuuHbiii kKaOUHET.

JucuunnnHa peanusyercss B TpPaJULUOHHOM (opmaTe, € HCHOIB30BAHUEM
WHTEPAKTUBHBIX (OPM TIPOBENCHUSI YUYCOHBIX 3aHATUNA, B CHHXPOHHOM WU
aCMHXPOHHOM pekuMe Ha oOpazoBarenbHoll miatgpopme CIIO PROFoOpa3zoBanue
https://profspo.ru/.
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